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Dean ofAmerican ChffiS, 
and former President, 
United States Cheoo 
Federation, reacted t.o 
Turbo GarneWorks llke 
this, "With 'furoo 
GameWorks, you're on 
your wey t.o becoming a 
master chess pleyer," and 
Klt Woolway, writer, author, and twice Champion of the 
Blue Ribbon Pa.lrs, wrote, "Nowpl8J' tlle world's most 
popul8.I' CB.I'd ge.me-Bridge . .. even progr8.11l your own 
blddlng or scorJng conventions." SUggeata:l. retail: $69.95. 

Turbo GameWorks'. 
A1oo recentJy released, Turbo 
GameWorks 1S what you think it ls: 
"Games" and "Works." Garnes you 
can pley right awey (llke Chest\ 
Bridge and Go-Moku), plus the 
Works-which IS how oomputar 
games work All the secret.a and 

strategjes of game theory are there for you tJJ learn. You 
can play the games "as Is" or moditY them any whlch WBif 
you want. Source ccx:ie Is included tJJ let you do that, and 
whether you want t.o write your own games or slmply pley 

the-shelfgames, Turbo GameWorks will give hours 
of diversion, education, and lntJ'lgue.George Koltanowsk1, Turbo Data.base Toolbox'" 

AperfOOL oomplement to 'furlxl Pareal, booause tt 
oontalrul a oomple!e library of P8real procedUI'e8 
that allows ,YOU ID eearch and oort. data and bulld 
powerful database appllcatlone. Having Turoo 
DaIB.b8ae 'I'ooltx:lx means you don't have ID re.Invent 

t.he wheeleach t.lme you wr!te a Turoo P8real program. It oomes with 
oouro:i o::xie for a free BB.IIlple database- right on d1Bk. '!he database can 
be searched by keywords or nurnbem. UJx!ate, add, or delete reoords as 
needed.JUBt oompUe It and It's ready to go ID work for you Suggested 
rel8.ll: t.00.95. 

Turbo Graphix Toolbox·· 
It Includes a library of graphics rouunes forTuroo 
P8real progra.ma Leta even ~ pr®'filillilers 
create hlgh-rea:>lutJon graphics wlth an IBM, 
Hercules,~ or compauble graphics lldapter.Our 
Turlxl Omphlx 'I'ooll:xJx Includes all the toofB you'U 
ever need for complex buetnesa gra.phlca, eaiw 

Windowing, and Sl£l.rtng rereen lmllges ID memory. IL comes oomplete 
Wlth oource o::xie, reedy ID oomplle.Suggesed retail: $00.95. 

RecrJ!,piljotl IOI 8ollalf! llllemitioral has c07le hom oosnm, llil</~ attJ mtD'11. nt lf'dilJ~ tJom fJIOfJvcl 
JJtMts attJ ~W:Jlds /ol ttilnca/ tn!lltfl£t w m;rtting Buland WlS oame<J ''Coitl).l'ly of lltt Ytill " l1y 
PC IJarp1111t: Slcle'kick, llte I I /Je$I stJ/tl II>' the NJ/A PC. oqs ll4lned '·F'rrJtJria ol ltre Yu" IJy lnloWin1, 
Turbo Pase.Ji was selected one of PC Ween ' "' 10 Prrxluds IOI 19BJ, SlfJeiK•r MOO one of PC 
!.l.Jgazine's "'f!esl ol 1985" a..Ws. Rell<>, 1he Alldl'{SI ll'JS recOl}f1i1ttl 111 .lt/f "Soll\owe P11xlu<:IS ol I/le 
Ye41 '" aW4/!Js by /111oW6'kl; i/IXJ Rtht• and SideKicl "'"1• IJOlll """""11.«1 lor Bl.rislt MfaoAW:Jlds111 1986 
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Technical Spt!cllicalions: 
TURBO PASCAl 3.D Mi 111run mem111y.1211K. n:ludes 8081 and BCD leallses 11!1 16-bi1 MS-DOS and 
CPIM-86 syslems CPIM--80 "'sioo !Mnun meioory: 481:. 8087 and BCD!ewes ,.,. availallle 
TURBO OATABASE TOOLBOX .ll'lJfll mellll!ly 128K CPIM·80 miM'un memocy- 48K ReQWes 
Tuollo Pascal 20 OI lale1 
TURBO Gll.APHIX TOOLBOX ' Mil"Atll llrlllll)' 192K. Requi1es PCIMS-OOS 20 or laler . lu'bo 
Pascal 3.0. illlll lllM CW\, Hc1Ms MllllOCtroroo ca.~ 01 !qllvafl!lll. 

TURBO TUTOR 2.0 MillllUll memoir 192K. CPIM·l!O .e•Sloo mrtilllJll1 memo1y 48K Re(!U!tes 
PCIMS·DOS 20OI lala ilnll· r..-11o Pascal 3.0 
TURBO EOITOR TOOLBOX" Mirnlrun memOIY 192K. Rl!""rns PCIMS-OOS 2.0 Ol l!!er and TIXbO 
Pastil 3.0. 
TURBO GA/llEWOll.KS• Mi1m1111 nmG1Y 192K. Rtllliles PCIMS-OOS 20 01 ~~and Ttrl!O 
Pi15C'11 3.0 
TURBO PROLOtr M100U11 ~. l 84K. 
REFLEX: THE ANALYST" Minlrrum fl1l?l10y: 384K. ReQlli1es 11lM CG>.. Het(ljes MolU/Vome Card 
Ill ~ W01ts willl lnlcrs ~Board-PC ar>:I -AT: ASf's RAMpallf'I i1110 RAM!lil'le! AT. 
Oua11rarn·s L111e11y-PCand -AT. Te.tmar's 640 ~. IBM's EGA m 3270/PC; AT&T's 6300 ...i 
~Ollle• s 

REFUX WORKSHOP. MlllrlUll memo<y- Jao:. ReQwes Re lla The Allalysl Two dis.I< drMS or natd 
l!lsk re.:IJllVf1en<lell 
TURBO UGHTN!NG' Mltlll"l'UTI Mellll!IY 256K Two disl: dll¥es re<p.iled Haid list 10C1J111111er>:l ll:ll. 

UGHTHIHG WORD WIZARD' Mlflrllrn ll'l!lfO')' 256K Requires ftJbo l~ lUIOO Pascal 3 0 
rnQUirnd to ed1I SOUICC cndf! 
SIDEKICK' M 'll'tllll memo1y- 12SK 
TRAVELING SIDEKICK ' M111r1Ul1 mtrnllf1 256t. 
SUPERKEY' l dllllUTl mem111y 12BK 
'Fill IBM PC, AT. XT, P(f and ~llll C001113•.es Mly. t""1i"'l PCIMS-OOS 20 Ol liler 
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Turbo Pasca.1 3.0 
"For the IBM FC, the benchmark 
P8Bc8.1 compiler ls undoubfed.ly 
BorlBnd Internar.JonaJ's Turbo 
P8scaJ.," seys Gary Rey of KJ 
Week We and more than fJJJ,(J.JJ 
other people around t.he world 
th1n.k Mr. Rey got that right. 

Since launch, 'I\Jroo Pascal has 00come the de facto 
worldwtde standard 1n high-speed Pascal compilers. 
Described by Jeff Duntemann of KJ MEJS8Zlneas the 
"LB.nguage deal of thecentuiy," Turbo Pascal IS now 
an even better deal than that- because weve Jncludoo 
t.he most popular options (BCD rea!B and 0087 support). 
What used to cost $124.95 !s nowonly $99.951 You now 
get a lot more for a lot less: the compiler, a complete
ly Jntegrated programming enV!ronment, and BCD 
rea1B and fnJ7 support- all for a suggested retail of 
only $99.95. 

Borlar1d's Business Productlvlly Programs: 
Re/lei: The Analysr Analylical database manage1_Provides complele new loOk al 
dala normally hidden by programs like 1-2-3" and dBASE • Besl report generalOI 
lor 1-2-3 

.it,,..I Re/lei Workshop· lmporlanl newaddition lo Rellex: The Allalyst Gives you 22 
" cfi flerenl lef1l)la1es to run your buSiness right 

SideKict• C-Omplele RAM-resident desl:lop managemenl includes nolefl'ld. dialer. 
calclAalOI and more 
Traveling SldeKlck• Eleclronic version ot buslnesstpeisonal dlanes. daylime 
Ol gamzers, WOlks lh your SideKick mes; lmportanl prolessional 1001 
SuperKe( Keyboard enhancer. ~le mactGS 11.1n 1000 keystrokes inlo t. Also 
encrypts your liles 10 eep confideOOIJ taes contidential 

Borlar1d's Electronic Releeence Programs: 
Turbo Llghlnlno• Ylor s with all yau piograms and checks yaur spelling wlr1Je 
you type! Includes 80.000-word Random House• Concise Oiclionary and50,000
word Random House ThesaL1us. Fore11Jmef ol Turbo Lightning Liblary. 
Lightning Word Wizard- Includes ingenious Ci'CISSWOrd solver and six othei wo1d 
Challenoes II you·re inlo piograrrrnirg, Lightning Word Wizard is also aUeveloprnem 
toolbox ancl Ille lochnical rererence rranual lor Turbo Lightning. 

1E\.'f 

~ 
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Turbo Tut;or9 2.0 
Just released (July '86), the new 
Turbo Tutor can take you from 
"What's a computer?" on 
through to complex data 
structures, assembly languages, 
trees, tips on writing long 
programs 1IlTurbo Parea.l, and a 

high level of expertJse. Source code for evecything 18 
included. New spl1t screens allow you to put oource text 
tn the bottom half of the ooreen and run the examples 
in the top half. There are qU1ZZes that ask you, show 
you, tellyou, teachyou Yougeta4ropage ma.nual
whlch 1B not BB daunting as it rounds, because unllke 
many ooftware manuals, it was not written by oran
gutans. (Wlth our a.11 "aJmost-free" upgrade,you can 
upgrade to Turbo Tutor 2.0 by sendlng us your master 
d!skettss, proof of purchase, and $10.00, which covers 
shipping and handling.) Suggested reta11: $39.95. 

Turbo Edit;or Toolbox'" 
Recently rel~ we called our 
new Turbo Ed1tor Toolbox a 
"construction set to write your 
own word prooessor." Peter 
Feldmann of FC MEJS8Zlne 
covered lt pretcy well wtth, "A 
'wrtte your own woro processor' 

progrB.m for lntermedlat.e level prr;.g:rammers, wtth lots 
of help 1n the form ofprewr1tten proceduroo covermg 
everything from woro wrap to pull-down windows." 
Source code lB included., 
and we also include 
MlcroStar, a full. 
blown text editor wtt.h 
pull-down menus 
and w!ndowtng. It 
interfaces directly 
wtth Turbo Llghtnlng 
to let you spell-check 
your Micro.Star rues. Jerry Poumelle of BYI'E 
maga.zJ..ne sa.td, "The new Turbo Edltor Toolrox Js the 
Turbo P8scal oource ooie to juSt BlxJut BJzythJng 
you ever want.a:i e.FC-rompatJble t.ext edltor tlJ do." 
Suggested retail; $00.95. 

All lklrrand prOll\ICIS •e registered uallema-kS 01 trademarks OI BOiiand hler!Qlional, Inc. or 
BortalldlAllatytica. Inc. 1-2-3 is aregisleied trademark DI IJJllls lle~eJoprnenl Corp. dl!AS( is aretistered 
lrademark ot Mlllon·Tale Ralldam Hoose is a reQlstered 1rademart ol IQOOom HOUl!t. Irie. HeiCUles iS a 
lrademark ol HerC>Jtes Corr!Me• Teth. IBM. AT. XT, and PCJr are reoisleicG Uademar\:s ol 111kr""lional 
l!usit.e$$ MKhines Corp Cojlyrilf!I 1986 lklrlanrl lnltmallMll 81 ·1067A 
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Tool/xJx) which great{y 

News from Borland International! Vol.1 No. 1 

We frequently 
surprise people 
with inventive, 

imaginative software, 
and people frequently 
surprise us with the way 
theyuse it. 

For example,you'll 
read on this p~e how 
Michael J .Watkins of the 
Petrolewn Technology 
Center in Houston, Texas, 

used Turbo Pascal (and Turbo Graphix Toolbox·· 
and Turbo Tutor ) to cut down the tedium and 
time in creating Cireular Performance Profile 
Charts (CPPCs). 

We didn't know they existed, but you learn 
something new every day! 

Applications like CPR:s might not fit your 
exact needs,but at the same time they might 
stimulate fresh ideas in your mind about how you 
can put Turbo Pascal and the Turbo Pascal family 
to work for you. 

And thank you for your interest in and 
support for Borland International. 

Philippe Kahn, 

President, Borland International 


INSIDE STORIES! 
• Turbo Pascal 30. al1eady described by PC Magazine as "Language 
deal al the cen/11ty," 1s now an eYen beUer deal lhan lhal, because we'Ye 
included lhe most popular ophons (BCD reals and 8087 supporl) 
Whal used 10 cost $124 95 is now only $99 951 
• Complelely new Turbo Tutor 20 now available New sollwar e New 
manual New spill screens ew QU112es Only $39 95 Upgrades 
available under Borlarnrs "Almosl -Frce" upgrade plan Dela1ls 1ns1de 

LATE NEWS! 
• June/July Special Ar11lioal lnlell1gence Issue ol The Mrcro Technical 
Journal says...Turbo Prolog looks /Ike 1/'s gorng to be a wmnet. /or both 
the beginner and prolesS1ona/ programmer .. 

•,,. 
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Turbo Pascal 
deliberately
programmed to go 
around in circles 

Ctrcula.r charts (or Turbo Pasc8.l 1B not a 
CPFDs) are UBecl by Micha.el difficult la.nguBge to use a.nd 
J. Wat.kins of the Petroleum can be e88i{v learnoo by 
Technology C'ienter in perams who can program in 
HoUBIDn, Texas, tD plot a. FOHI'FAN or BASIC. An 
single performance properw excellent tutorl&l (Turbo 
for a. large number of 'fut.or) Js available for the 
elastorners, which have novice or experienced 
ela.stlc, rubber-like properties. programmer. The Tur/xJ 

Mr. Watkina wrote us Pascal pro:fuctB are a1ID veiy 
seytng, ".Beoause CPffiJ maleratezypriced." 
condense a lot ofdat.a ln one 
graphic, they can be vezy 
t.edlous 8.Ild Ume-coDBUIJJ.ing 
r.o draw." 

What. he did tD solve 
those problems was wwrite a 
Turbo Pa.sca.l program for 
IBM® personal computers tD 
"generate these cha.rrs 
qulclcy and 88Bl{y." 

He used Turbo Pa.sca.l 
"because it has a companion 
set ofvery powerful graphics 
programs (Turbo Graphix 

simpMes the required 

programmlng. 
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Stsp-by-sblp turorial, demo programs with source code includadl 

Borland's new Turbo Prolog is the 
powerful, complerely natural 

introduction to Artificial Intelligence 
P ro1og is probably one of the 
most powerful computer program
ming la.nguages ever conceived, 
which iB why we've made it our 
second language-and "turbo
charged" it to creat.e Turbo Prolog.n 

Our new Turbo Prolog, the natural 
language of Artificial Int.elligence, 
brings supercomputer power to your 
IBM8 PC a.nd introduces you step-by
step oo the fascinating new world of 
Artificia.1. Int.elligence. And does all 
this for an astounding 199.95. 

~ Turbo Prolog i8 t;o 

• Prolag what Turbo 
Pascal is t;o Pascall 

Our Turbo Pascal aswnJshoo 
evelj'Onewho i.houghL of Pas::!al 
as 'Just another language." We 
changed all I.hat- and now Turro 
Pascal la t.he de facto worldwide 
stanctaro, wll.h hundred.s of 

thousands of enrhUB!B818 

riflll!~ and uoors ln11 unJvers!tles, 
research 
oen12rs, 
EChOO!s, 

w-~rr=:::i and w1t11 pro
res>1ona1 program· 

e mers, sr.udenTB, 
• • and hobbyls!s. 

You can expecL ru. leam I.he 
same lmpacL from Turtxl Prolog, 
because while Turlxl Prolog 1,g the 
J1l<lSf. revoluLlonary and naruml 
prograrnm.tng l.ti.nguage, It. Is aloo 
a oomplew developmem envlron
mem- jusL Uke TurOO !'as:'1l.l. 
Mll1lmum mefllO!"J: 384K 

''Turbo Prolog offers 
generally the fast.est and 
irost approachable !mple· 
mantatlDn of Prolog. 

~l='' 

'585 SCOf!S VAl.l{r /JllMBORLAND scorrs VA/IEY. Ol 951)66 

Even ifyou'va nBVBr 
programmed before, 
our tree tuoortal will 

getyou st.9.rt.ed right a~ 
You'll get started right awey 

because we have lncluded a 
complete ateirby-stBp t.utor1al as 
part. of me :n:>-page Turlxl Prolre 
Reference Manual. Ow- u.itortal 
w1ll take you by t.he hand and 
reach you everything you're llkely 
to need to know a.oom Turbo 
Pro!og and MJflclal intelllgence. 

For example: once you've 
oomple!ed I.he t.utorla.I, you'll be 
able to design your ovm expert, 
~ms ut.lUzlng Turlxl Pro~'s 
p:W1erful problem-soMng 
ca.oabllll.les. 

Th.ink of Turlxl Protog as a 
high-speed electronlc deleCL!Ve. 
FlrsL you feed I~ lnformaIJon and 
teaCh It rules. Then Turlxl Prolog 
"!.hlnks" t.he problem through 
and comes up wlt.h all I.he 
reaoonable a.nswers-almoot 
!nSUlnl.ly. 

Ifyou t.hink !.hat Lhls ts 
amBZIJ1g, you just need to 
remember LhaL Turoo Prolre IB a 
51.h-generru.lon language- and 
the kind of JanguBge !h&2lst 
cent.u.ry oomputers w1ll use 
roul.lnely. In fact, you can 
compare Turbo Prolog to 

'T\Jrlxl Pascal !.he wey you 
oould oompare Turbo Pascal U> 

~hlne language. 
Yauget thacomplate 
Turbo Prolag 
P

,....,,,.,.,,mml"" cnmt"m 
, "ti-'~ •..,.,~ 

fol'o.nlyl99.95 
Yougeiacomplete'I'urbo 

Prolcg developmem systBm 

tncludlng:
• The UghU11ng-fea Turto Prokig 
tncremental compiler and !he 
tmaract.IVe Turlxl Prolog OO!tor. 
• The :n:>-page reference 
manual whlch Includes I.he srep
by-step Turoo Proklg tutor1a.1. 

• The free GeoBaoo™ na.tura.I 
query language dalabase 

, ,n1n'1' ............
1tnc w.uuo oomrnen""' oource 
code on dlsk- ready to complle. 
GeoBase lsacomplewdatAbase 
designed and developed around 
U.S.gecgraphy. It Includes cllJes,
mounUllns, rivers, and h'"hWA"",

J.UOi-' ""V"""' 

and oomes oomplew wtth natural 
query la.nguBge. Use GeoBa8e 
tromedlat.ely "as LS," or mcxtizy 1~ 
to flt your own lmereb'ta 

So don't deley- ckm't. 'N8Bt.e a 
eaoor.d-get Turlxl Prolre n~1. 
$99.re is an amaz!ngly small 
Price to rul.I/ to become an 
tmme:!Jate aul.horlr.y- an 1.n&ant 

r'V 

expert on art.lficllll in1.elllgencel
The 21st. centlli'Y ts only one 
phone call awey. 

- - - ---- 1 ' 
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INTRODUCTION ••.. . •• ... . .. .. • . .• . • . .••. . . . .••..••.••..••..• . . . ••.• . .. 82 


PRODUCT PREVIEW: LABVIEW; 

LABORATORY VIRTUAL INSTRUMENT ENCINEERINC WORKBENCH 

by G. Michael Vo5e aird Gregg Willia ms . _ . _ ...... _ . . . . . .... .. . 84 
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smARTWORK9 lets the design 
engineer create and revise 
printed-circuit-board artwork on 
the IBM Personal Computer. '1bu 
keep complete control over your 
circuit-board artwork- from start 
to finish. 

And smARTWORK19 Is reliable. 
When we couldn't find a pack· 
age that was convenient, fast, 
and affordable, we created 
amARTWORK• to help design our 
own microcomputer hardware. 
We've used It for over two years, 
so we know It does the Job. 

That's why we offer every design 
engineer a thirty-day money
back no-nonsense guarantee. 
amARTWOR advantages: 
D Complete Interactive control 

over placement and routing 
0 Quick correcHon and revision 
D Productlon-quollty 2X artwork 

from a pen-and-Ink plotter 

O Prototype-quality 2X artwork 
from a dot-matrix printer 

D Easy to learn and operate. yet 
capable of sophisticated 
layouts 

0 	Single-sided and double-sided 
printed circuit boards up to 
10 x 16 Inches 

0 	Mumcolor or black-and-white 
display 

System Requirements: 
O IBM Personal Computer, X1; or 

AT with 320K RAM, 2 disk drives, 
and DOS Version 2.0 or later 

O IBM Color/Graphics Adapter 
with RGB color or black-and· 
white monitor 

O IBM Graphics Printer or Epson 
FX/MX/RX series dot-matrix 
printer 

O Houston Instrument DMP-41 
pen-and-Ink plotter 

O Microsoft Mouse (optional) 

The Smart Buy 
At $895, smARTWORK• la proven, 

convenient, fast- and guaran
teed. Call us today. And put 
smARTWORK to work for yourself 
next week. Try It for 30 days at 
absolutelynorisk. lhafssmart work. 

Wlntek Corporation 1nqu1ry 380 
1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Umlted, 
Woking, Surrey GU21 SJY ENGLAND, 
Telephone: 04862·7100i, Telex: 859602 

"smARlWOAI<": "Wlnlelc'' aflCf the IMnlek logo aie 
19Qlst819d tlOdemallls of Wlntak Colpoiatlon. 
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COLLEGE CREDITS THROUGH 
TELECOMMUNICATIONS 
We urge colleges and universit ies to ex
pand the practice of granting credits for 
courses taught through computer con
ferencing. 

We have become aware of the need for 
computer-mediated instruction because 
BYTE's offices are located in a rural area. 
In order to advance professional ly, 
members of our staff often need to take 
university courses to increase their 
knowledge of computer science or engi· 
neering. Unfortunately. we have no univer
si ties in easy commuting range that offer 
broad curricula in these fields of study. 
Some of our staff members have endured 
long commutes to continue their studies. 
but work loads are high at BYTE. and few 
employees can both do their jobs well and 
undertake regular university studies at dis
tant sites. 

THE INSTRUCTIONAL MEDIUM 
Direct observation has shown us that com
puter conferencing works as an instruc
tional medium. We have seen tutoria l 
topics spring up in many conferences on 
BIX. People learn about programming a 
new machine. for example. from volunteer 
teachers in distant areas. Sessions have 
the quality of free and open classroom 
discussions. The lack of face-to-face con
tact has not proved to be a hindrance. 

We also know that instruction by com
puter conferencing has already worked in 
a university. The New School for Social 
Research. through an association with 
Connect Ed. has already taught graduate 
courses in media studies. Connect Ed uses 
the EIES conferencing software developed 
at the New York Institute of 'Technology 
by Murray Turoff. Some members of the 
BYTE staff visited the New School last year 
and spoke with students and teachers in 
the New School/Connect Ed program. All 
agreed that the system works. In their pro
gram. computer conferencing is supple
mented by some actual classes. The re
quirement of occasional classes on cam
pus is much less daunting than a long 
commute several times each week. 

From the teacher's perspective. com
puter conferencing has some advantages 
as an instructional medium. It is easy to 
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monitor attendance and to measure par
ticipation. Questions can be addressed to 
the whole class or to an individual. Since 
students can think as long as they wish 
before replying . dialogue conducted 
through computers is in some respects 
easier than spoken conversation. And. of 
course. shy and quiet people can always 
have their say in computer conferencing. 
The loud and aggressive can't drown them 
out. Examination tools to simplify the ad
ministration of exams on-line would not 
be difficult to create. 

N EW EDUCATIONAL OPPORTUNITIES 
The use of telecommunications as a 
means of instruction can enable potential 
students in rural areas to gain access to 
outstanding teachers and scholars at ma
jor universities. If computer conferencing 
software is used. students can enjoy 
discussion and debate with students from 
different regions and backgrounds. The 
community of higher education will 
become accessible from remote areas as 
never before. Potential students in rura l 
areas will enjoy unprecedented educa
tional opportunities. 

Moreover. computer conferencing can 
make many educational opportunities 
now beyond commuting range ava ilable 
to everyone. Even the opportunities avail
able to those in urban areas will increase. 

COST ADVANTAGES 
Sadly. the cost of higher education has 
now become prohibitive for many people. 
Instruction through computer conferenc
ing can alleviate th is si tuation by reduc
ing expenses for both the university and 
the student. Universities will be able to 
add more students without building more 
dormitories and classrooms. The student 
can continue to live at home. incurring no 
new room and board expenses. This will 
effectively reduce the student"s expenses 
to the amount of tuition. which can be ex
actly the same for on-line students as for 
on-campus ones. With tuition remaining 
the same. the university will experience no 
loss of revenue. 

COMBINED STUDY 
It seems likely that universities will be 
able to combine on-li ne instruction 

with on-campus instruction to provide 
improved courses. Daily on-line instruction 
cou ld be supplemented by on-campus 
instruction-perhaps one or two Saturdays 
per month. Another intriguing possibility 
would be letting on-line students com
pete for on-campus scholarships to com
plete the ir studies. On-line interaction 
with prospective students might also 
permit both students and universities to 
make bette r choices in the admissions 
process. 

THE BIG STEP 
We urge universities to offer credit courses 
through computer conferencing in order 
to test the lim its of the medium and to 
learn how best to combine on-l ine and on
campus instruction. We believe computer 
conferencing can help preserve and ex
tend educational opportunity in a time of 
prohibitive costs for many students and 
many universities. If universities do this. 
they will open their curricula to millions 
of potential students- personal computer 
users everywhere. Through their com
puters and modems. personal computer 
users. even those located in rural areas. 
will gain access to an enormous range of 
courses. Let's hope that universities and 
accrediting associations will seize this 
opportunity to extend educationa l 
programs. 

-PM/ l.£mmons 
Editor in Chief 

Update on Availability of Listings 
This issue contains postage-paid cards 
for ordering source code listings on 
disk or in print. You can order indi
vidual disks or take out an annual 
subscription. While the postage-paid 
cards and our agreement with a d isk 
fulfillment service will make ordering 
more convenient. they will also add to 
our costs. As a result. we have had to 
ra ise prices. Previously. IBM and other 
available 51'.i-inch disks were priced at 
$5 each. or $60 for the year. The IBM 
disks wi ll now cost $8.95 each. or 
$69.95 for the year. Pricing for other 
available disks is stated on the order 
cards. 

I 





RAM·Relhlent Program Usen••• 

IT'S WY TO WIN 

WHEN YOU BUY


THE REFEREEru 

Referee'" stops 
RAM-resident 
program 
conflicts. 
II you use desktop 
organizers. spell 
checkers. keyboard 
enhancers or other 
RAM-resident programs. 
you may have already discovered 
the horror of " RAM Cram." 

With Referee, you make the rules. 
Releree. by Persolt, is a new type of 
software that puts you in total control of 
your RAM-resident programs And that 
puts Referee in a league all its own. 
You can create your own RAM Teams"' 
for specific applications programs. 
Team Su perkey '~ and Sidekick'" wi th 
Lotus 1·2-3"' . Or call in Prokey'"' and bench 

the others when you switch to dBASE Ill'". 
Load all the programs you need at the 

beginning of your workday. Referee auto· 
matically activates and deactivates the ones 

you need according to your set ol rules. 
Instant ly. Invisibly. You can also use Referee to 

unload programs from memory- even those 
with no unload option of their own. 

Re1eree 's Sideline™ menu enables 
you to control RAM-resident 

programs from within an 
applications program! 

It's ideal lor integrated pack· 
ages like Symphony"' You 

can use a keyboa rd 
enhancer with the 

spreadsheet module. 
Or deactivate 1t. enter the 
word processing module 

and activate your favorite spell 
checker. It's easy. And you never have 
to back all the way out of the program1 

Referee puts an end to RAM-resident 
program confhcts. It solves a very big 

problem for a very small price. 

It 's easier to win wi th the Referee on 
your side. For more information, and lor the 

dealer nearest you. contact: Persoft. Inc .. 
465 Science Drive, Madison. WI 53711, 

(608) 273-6000-Telex 759491 . 

pcrsn,,

<i Copvngnt I W Parsoil Inc All rl(#lti rosOfvcd 
Referee_.$.deliine, ano RAM Teams aiia t100cmil1k; ol F>cr~lt . tnr;
s.oe...c1o a.rn1 Supe~ey are feQ='S1f'JOd uadcnwkt. ot 801 nd ln1CJl\iJ.1ional 1r...:; 
LOlui ' ·2·3 and Symc>nony &4e regrs1ered l•aocman.ro 01· lotU'5o Oc11clopment C0tg 
Prokey l!. a 1rl\OemB11 ot ~oseSotL Inc 
oSASE Ill 1$ a ·eo~tOO llOIO<lm<Jlk gf A;.ltlon l '1lO 
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Staff-written highlights of evelopments in technology and the microcomputer industry. 
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I I Philips Working on WORMs Compatible with CD ..ROMs I I 

' I 

~.ly' 
r:; -

Philips Subsystems and Peripherals (New York City) is working on a new type of write-once 
read-many (WORM) optical disk drive that will be compatible with CD-ROM optical disks. 
Philips calls the new disks CD-PROMs and says that the disks will store the same amount of 
data (540 megabytes), formatted in the same way, as CD-ROM disks. CD-PROMS are more 

~ 1-.. 
than a year away from commercial availability. 

Currently, most small write-once optical disks are 5.5 inches in d iameter (compared to the 
) 
I .. 

4. 7 inches of the CD-ROM disk) and can store only l 00 to 200 megabytes per side. What 
will differentiate CD-PROM disks from standard CD-ROM disks is the manner in which the 

~·· bits of information are stored. On a normal CD-ROM disk. the bits are stored as pits in the r,
ir! 

medium. On the CD-PROM disk. the bits are stored as phase changes In the medium. 
Philips is working on a drive that not only reads and writes the new CD-PROM disks but 

can also read regular CD-ROM disks. One problem is the sizable amount of processing re
quired for the error-correction techniques CD-ROM disks need (see May BYTE. page 164) . 

Another problem is that CD-PROM disks are more deltcate than CD-ROM disks, which are 
relatively impervious to normal wear and tear. Philips is proposing to other manufacturers a 

i~--\ 
1.,. -
ll~ 

disk cartridge designed to protect CD-ROM and CD-PROM disks. 
The CD-PROM drives may be useful for archival purposes or for publishing large amounts 

of information in small quantities- that is. quantities not cost-effective for regular CD-ROM 
,_. 

L 

I~ 
I ~I 

publishing. Another possible application will be for companies that want to test prototype 
CD-ROM disks before mass-producing them. 

The cartridge for the CD-ROM disks will probably be introduced at the Fall COMDEX 
,~_.. show. Samples of the CD-PROM drives will probably not be ready until the second half of 

next year. Production units will most likely not be available until 1988. Philips expects the .· 
111'" drives to cost less than $ IOOO. and the disKs somewhere under $ IOO. 

I 
,I 
• The Terabytes Are Coming, the Terabytes Are Coming 

1·; 
I .1,._.,, 

Remember when a gigabyte was an unbelievably large quantity of data? Well. now a Dutch 
company named DOCdata is planning an optical tape drive that can store I terabyte-that's 
IOOO gigabytes- of data. The device, called the DOCwheel, uses 128 optical data cassettes 

ill I
It\ . 
I~ . 

arranged in a wheel ; it has a footpr int of approximately 3 square feet. The DOCwheel will 
supposedly be able to access any file on any cassette in an average time of 10 seconds. 

Each cassette is approximately the same size as a standard audio cassette, measuring 4.4 

'I-;. I I 

1·
..i-. 

·

by 2.2 by 0.6 inches. With a data capacity of up to 8 gigabytes. the cassette's ratio of data 
capacity to volume is said to be 30 times that of an optical disk. For durability, the cassette 
has a steel casing and is hermetically sealed to keep out dust. 

The DOCwheel and the smaller DOCreader. which can read only one cassette. are de
signed to be used with large systems and will be plug-compatible with existing magnetic I I 

tape drives. DOCdata said. Although the system uses write-once optical tape. DOCdata does 
not think this will be an impediment, since most magnetic rape is used in a similar way (that 
is. magnetic tape is written on once and might later be recycledL but it is ra rely updated). 

Both devices are scheduled to be available commercially in 1987. DOCdata N.V. can be 
reached at P.O. Box 1021. Maaskade 11. 5900 BA Venlo. The Netherlands, (0) 77-544100. 

Colorado Crystals Changing Face of Display Technology 

A new type of liquid-crystal device has been designed by a physics professor at the Univer
sity of Colorado in Boulder and a colleague from Sweden's Chalmers Technical University. 
The device, ca lled an electro-optic light valve, uses a ferroelectric liquid crystal between 
closely spaced glass plates. It's described as being much fa ster than liquid-crystal light 
valves currently in use. In large arrays, the ferroelectric crystals can provide display screens 
that have inherent memories. .II 

I 
~ (co111i11ued) 

I 
i •r,. ,. -I _, I 
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The Colorado professor. Noel Clark. says that when voltage is applied. the va lves chan'i1,e 
color in less than a microsecond. Accord ing to Clark. who with Sven T. Lagerwall has 
patented the technology, the crystals provide a high-speed electrically operated light valve 
with built-in memory. 

Clark said that because the technology offers very fast switching times. it could be used in 
shutters that respond in less than a microsecond, in high-speed switches for fiber optics. 
and in optical modulators. Another possibility Clark cited is optical printers. which he called 
"fast and inexpensive enough to make laser printers obsolete." 

Along with David Walba. a chemistry professor who helped synthesize the new crystals. 
Clark set up a Boulder-based firm that's selling the ferroelectric crystal materials. 

GaAs Chip Passes Test As Microprocessor 

McDonnell Douglas (Huntington Beach, CA) has built a gallium arsenide chip for use as a 
microprocessor and claims it's the first such chip to be tested successfully. The MD2901 
"contains the logic elements to process information. not just to store it." said Bill 
Oeideman. microprocessor program manager at McDonnell Douglas. " It would form the 
brains of a gallium arsenide computer." Gallium arsenide as an IC material is noted for its 
speed. resistance to natural radiation. and use of less power than silicon chips. , ·. 

. . J.Geideman said the new chip. a bit-slice processor. is " tested and fully functional. " It 
emulates the AMD2901 and could run the same software. The 4-bit chip measures one
eighth inch square. contains 1860 transistors. and uses 135 mill iwatts of power. L 1 

Geideman said he hopes to assemble a 16-bit computer using the new architecture and .... 
several other chips. The company said it is developing a 32-bit GaAs microprocessor. 

-
And Jessica Had Amnesia, and Dorian Really Wasn't 

~ 

Dead, and . . . 
-·~. 

A computer science professor at Columbia University (New York City) is working on a pro
gram designed to generate plot outlines for soap operas. The program. called Universe. can 
currently generate only a few outlines. But professor Michael Lebowitz thinks he can get 
the program to generate a significant variety of plots by expanding its knowledge base to a 
size approximately two orders of magnitude larger than its present dimension. 

To design the program. Lebowitz monitored one soap opera. "Days of Our Lives." and ·. 
noticed some patterns. For example. there ls usually some force keeping lovers apart. In a 
two-year period. Lebowitz counted three dead spouses who turned out to be alive. four 
lovers who died (at least temporarily) . and three lovers who contracted some type of 
disease (one of which. of course. was amnesia). 

Universe is being written in LISP and is now running on a DEC 20 mainframe, although 
Lebowitz says it could easily ru n on an IBM PC AT. Lebowitz predicts that the program will 
probably not replace scriptwriters but says it may be useful as a scriptwriter's assistant. 

Nano bytes 

An industry source who recently dissected IBM's 3 Vi-inch external disk drive (introduced in 
April and available for the PC. PC XT. and PC AT) says the drive itself is a 2-megabyte drive. 
from Alps Electric USA. that could be formatted for as much as I .4 megabytes of data. in
stead of its current capacity of 720K bytes. This leads to speculation that a new version of 
PC-DOS will enable users to exploit the ful l 1.4 megabytes. which would provide incentive 
to switch from 360K 5 ~-inch drives to the new microfloppies . . .. Phoenix Tuchnologies 
Ltd. (Norwood. MAJ and Interactive Systems Corp. (Santa Monica. CA) have agreed to 
jointly develop software designed to provide a "virtua l" PC environment under UNIX 
System V version 3.0 for computers based on the Intel 80386 microprocessor. The V86/ix 
(an internal name) software would allow PC-compatible DOS applications to run as a task 
under UN IX without modification .... The Association of Independent Mkrodealers 
(Peoria. IL) has formed a special interest group called the Computer Musicians Cooperative, 
aimed at bringing together computer dealers, music dealers. manufacturers. and people 

I. I 

' .. 
who are interested in computer music .. . . The U.S. Naval Observatory (Washington, DC) is 
planning to put out a disk of astronomical information for professional and amateur star
watchers. navigators. meteorologists. engineers. and other people who wa nt to know what's 
happening in the heavens. The Floppy Almanac will run on MS-DOS machines . ... NSI 
Logic Inc. (Marlboro, MAJ has integrated five graphics standards on one chip. The user
programmable EVC (Enhanced Video Controller) -31 5 can emulate the Color Graphics 
Adapter. the Monochrome Display Adapter. the Enhanced Graphics Adapter. the Hercules 
Graphics Controller. and the Professional Graphics Adapter. 
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Pre-fitted. 

Pre-thunk. 


When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that's custom-tailored to your needs. 

Like the PC Modem Half Card ;" the first modem ever shrunk to 
fir into a short slot, so you'd have another long slot for more memory 

or other functions. 
And our"pre-fitted" 2400 baud modem

the only 2400 that lets you double your 
transmission speed without reconfiguring 

your PC, buying new software or 
changing switches. 

Another thing: other modems 
have 300 or so working compo

~ . t!) · . ~'41 nents, ours have 70.That means 
1t~-.c-!ii ~~ . , they u e le s energ_y and generate 
~._,C> tJ · less heat- the mam cause of PC 

r:,~" 1~- : .~ \\ ),, malfunctions. 
~~ · · "\~ Even so, we back every Ven-Tel 

'o/o ... ~t\t)\\. modem with a free five-year warranty. No 
~ other major manufacturer even comes close. 

So when the Ven-Tel modem you buy off the shelf seems 
like it wa custom made for your office, don't be surprised. It was. 

Ven:/el
Modems 

Our free 24-pagc booklet, "How To Select T he Correcr Modem;' conrains specific informarion 
about our full line of modems. To request your copy, call 800-538-512 1. In Califo rnia, ca ll 
408-727-572 1. 
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HILBERT CURVES MADE SIMPLER 
Thank you for June's Programming Insight. 
"Hilbert Curves Made Simple." I was not 
familiar with these elegant designs. It 
seemed to me. however. that the Hilbert 
curve would lend itself to sim pler. more 
self-evident instructions in the Logo lan
guage rather than in BASIC. 

After reviewing Michael Ackerman·s ar
ticle. I sat down with Apple Logo II and 
taught the turtle that Hilbert curves. 
regardless of complex ity. were simply 
right-hand curves and left-hand curves that 
alternate in a constant. recursive pattern. 
I carefully explained to the turtle that 
these curves could be generated with only 
three procedures and two variables: 

TO HILBERT :ORDER :SIZE 
PENUP 
SETPOS [- 125 115) 
SETHEADING 180 
PENDOWN 
CURVRIGHT :ORDER 
END 

TO CURVRIGHT :ORDER 
IF :ORDER "' 0 {STOPJ 
LEFT 90 
CURVLEFT :ORDER - 1 
FORWARD :SIZE 
RIG HT 90 
CURVRIGHT :ORDER 
FORWARD :SIZE 
CURVRIGHT :ORDER 
RIGHT 90 
FORWARD :SIZE 
CURVLEFT :ORDER - 1 
LEFT 90 
EN D 

TO CURVLEFT :ORDER 
IF :ORDER = 0 [STOP] 
RIGHT 90 
CURVRIGHT :ORDER 
FORWARD :SIZE 
LEFT 90 
CURVLEFT :ORDER 
FORWARD :SIZE 
CU RVLEFT :ORDER 
LEFT 90 
FORWARD :SIZE 
CURVRIGHT :ORDER - 1 
RIGHT 90 
END 

The first procedure. HILBERT. tells the 
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Figu re I : Hilbert curve witfi Logo. 

turt le where to start and that the largest 
pattern will be that of a right-hand curve. 
The other two procedures (CURVRIGHT 
and CURVLEFn show the turtle how ro 
make right- and left-hand curves and 
where to make the little side trips. 

The symmetry of the curve is suggested 
in the palindromic nature of the two 
mirror-image procedures. The swapping of 
right and left turns is built in. ven to 
those unfamil iar with programming. this 
Logo program conveys how complex 
designs (like figure I above) can be 
generated by a Few simple. understand· 
able instructions. 

MARK D. W I DOME 

Hershey, PA 

IN D EFENSE OF AMIGA 
Much of the "discussion .. about popular 
personal computers approaches the fer
vor usually reserved for religion (and com· 
puter languages). While it is not my inten
tion to turn BYTE readers into Amiga con
vertS. the misinformation in Ronald Miller's 
commencs in the lune Letters column 
("Putting the Amiga to Good Use." page 
141 cries out for clar ification . 

Specifically. Mr. Miller: 
• Based his opinions on a conversation he 
had with one dealer. I know a dealer who 
worships the Osborne I and has little use 
for anything else. 
• Concludes that the IBM PC's 8087 chip 
is faster and more precise for numerical 
work than the 68881. BYTE readers should 
keep in mind that the 6888 1 is to the 

68000 what the 8087 is to the 8088. 
Wou ld it be fair of me to say that the 
68&81 runs rings around the 8087 for ac
curacy and speed? Astute readers will also 
notice that the IBM PC does not come 
with the 8087. In both machines the math 
coprocessor is an add-on. 
• Worries about RAM glitches corrupting 
his data. While this is not a meritless con
cern. it is minuscule compared to the pos
sibi lity of a "bad bit" (or worse) on your 
disk. where far more information is stored. 
Memory errors seldom happen: disk er· 
rors happen too often. It is much more 
critical to have a file system that helps 
you recover from disk errors. AmigaDOS 
may well be the most secure file system 
on any personal computer. just for this 
reason . 

A recent experience comes to mind: I 
was compiling a program on the Amiga 
while a friend sat next to me using an IBM 
XT As I got up to stretch. I inadvertently 
kicked the power strip where the two com
puters were plugged in. flickering power 
off for a split second. The XT monitor 
flashed. then the machine rebooted itself. 
The Amiga monitor flashed . Period. The 
disk drive kept on spinning. and the com· 
pile finished normally. Which machine do 
I want to keep my database on"> 
• Is amazed at how bad the 80-column 
text is and suspects that a font change 
would fix that. Correct. In fact. the Amiga 
fonts are not generated by a character 
generator chip: all fonts are changeable. 
The Sidecar (Amiga PC-compatible add· 
onl font looks just like the IBM PC fon t. 
for example. 
• Ru les out the machine as a word pro· 
cessor because it does not have mono
chrome video output. I don't now how this 

(COii i im1edJ 

LETIERS POLICY: To be considered for p11bliw· 
/ion. a leller must be typed do11ble-spaced 011 01re 

side of tf1e paper a11d 1m4st irrcludt your 11ame a11d 
address. Comme"ts and ideas mould be expresse.d as 
dearly arrd co11cisel~ as possible. Listings and tables 
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mid legible. 
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not be returned lo autfrors. Ge11erall!J. ii takes four 
mo111fls from tire lime BYTE rereives a feller 1mlil 
ii is pub/isfied. 



LOOKING FOR THE BEST 

VALUE IN PC/AT COMPATIBLES? 


INTRODUCING THE $1495 A*STAR™ 

Looking for a lower priced, higher 

quality PC IAT compatible than our new 
A * Star'" is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 

A * Star gives you features you 
won't get from any other vendor. ot 
IBM. Not Compaq. Not even those for
eign manufacturers. Features like a 220 
watt power supply, eight available ex
pansion slots and "network ready" 
multi-user operation. All for only $1495. 
And that price includes a l.2MB dis
kette drive, 512KB memory, a fixed 
disk/diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8M Hz switch Isoftware selectable 
80286CPU. 

Best of all , A* Star is quality built 
right here in America by Wells Ameri
can Corporation - an American Stock 
Exchange manufacturer. So now you 
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can buy with confidence from a vendor 
you can trust, just like you've trusted 
IBM. And you'll get a genuine, top qual
ity product (not a cheap imitation) for a 
price even less than those "questionable" 
mail order clones. And if thats not enough, 
it's all money-back guaranteed! 

The $1495 Wells American A*Star.rn 

r ------------....,

APC/AT FOR ONLY $1495? I 
THAT'S NOTHING TO SNEEZE AT! f 
[Hurry! This offer is limited.) I 

I 
0 I'm tired of sneezing! Have someone call 1 

me immediat.ely tn t.ake my order. 

0 A* Star sounds terrific. Tell me more. 

Name:__________ 

Company:________ _ 

Phon~----------
Address: __________ 


City: ___________ 


Stat.e: ______ Zip:___ 

A wells American
Y 803/796-7800·TWX 510-S01-2645 

Sunset Boulevard. West Columbia, SC 29169 L ____________ .J 
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SuperPower 

Compatibility 


The POWER SYSTEM-r" from PECAN has set anew standard for comprehensiveness in program 
development environments that you won 't !ind anywhere else: 

PORTAB ILITY: Whether you 're an ardent beginner or a seasoned pro, THE POWER SYSTEM lets 
you design software that can run on virtually any mini or micro without having to rewrite the program. 
The program you write on one computer will operate on another- even if the two hardware systems 
are Incompatible . Your software never becomes obsolete - even ii your hardware does. 

INTEGRATABIUTY: The versatility and llexibility of THE POWER SYSTEM enables different users to 
exchange program modules freely with one another. even though the modules may be wrinen in diHerent 
programming languages. 
LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules of 
your application in the most appropriate of Pecan 's power1ul languages including UCSO PASCAL. 
BASIC, FORTRAN-77, ASSEMBLER, or MODULA-2. Once you 've created your multi-language program, 
the modules are finked automatically. The appllcation then runs as if you 'd wrinen it all in one language. 

THE POWER SYSTEM FEATURES: 
• NATIVE CODE • SEPARATE COMPILATION DF UNITS • EXTENDED PRECISION ARITHMETIC 

•DYNAMIC MEMORY MANAGEMENT• EVENT-DRIVEN MULTI-TASKING • CONFORMANT ARRAYS 
• PROCEDURAL PARAMETERS • 8017 ANO BCD SUPPORT (PC's AND COMPATIBLES) • LARGEFILE EDITOR 

• LIBRARY UTILITY • ON-LINE HELP SYSTEM • FILE MANAGER 

THE POWER SYSTEM Onfv $99.95 
For PC-DOS. MS-DOS. AMIGA, ATARI ST. MACINTOSH, RAINBOW, TANDY, STRIDE, as well as most 
popular 8/16/32 bit systems. Also available in VllJI.. , UNIX, PDP-11 OS's & others. 
THE POWER SYSTEM Includes the language of your choice: UCSD PASCAL, MODULA-2, BASIC, 
ASSEMBLER and FORTRAN-n. Choose an addlllonal language for only $79.95. Buy three and we will 
send you a fourth one F A E E I 

To custorn-tarlOr software, PECAN offers such programming tools as: 
CROSS-ASSEMBLERJNCG PACKAGE ... . . . $79.95 SOFTEACH TUTORIAL ..... . . . .. , ......$49.95 
KEYED SEQUENTIAL ACCESS METHOD .•..S59.95 MENUMAKER ........... . ............ $49.95 
CODEOPTIMIZER ..•.•.. ..... . ..... . .. $59.95 PROGRAM ANALYSIS TOOLKIT.......... $59.95 
SYMBOLIC DEBUGGER ........ . ... . •.. $59.95 SORT UTILITY ........ . . ... . .... . .... $59.95 

Write for complete llsl of development aids. 

ATTENTION CORPORATIONS: Call and ask about our training seminars. 
SCHOOLS: Special Educational Discounts 
NOT COPY PROTECTED 

Mall Your Check Or Money Order To: In~~~™ 
Pecan Software Systems, Inc. r"s;:.• ...
1410 - 39th Street 

The UCSD Pascal Company Brooklyn, New York 11218 
(718> 851-3100 Credit Card Orders 1-800·63-PECAN 
ITT TELEX NUMBER: 494 8910 Cal l Toll Free 
COMPUSERVE CODE: 76703,520 (NYS) 1-800-45-PECAN 

?le•se •dd $2.50 lor sh111p11g w1t111n lhe US. Foreign ordm add $10.00 allll make pal'IJlen1 lly ban!< draM 
~yable 111 US doll.rs oo US bank Ntw Vork Slate 1esldents add apptoprlale sales tax . 
UCSO Pascal Is a tra<Jematlt of TM Regents ol Unl\ierslty ol c:a1ttomla. 

Inquiry 269 

LEITE RS 


could help. I am typing this letter on the 
Amiga. which [at the moment) has a black 
screen with amber letters (and a white cur
sor so I can always find it quickly. and blue 
depth-arranger icons. too. but that's 
beside the point) and a custom font I have 
often sat here for hours and have never 
developed a headache from the display. 
A nice long-persistence monitor and my 
50-line word processor work very well 
together. thank you. 
• Dismisses the Amiga from being a ..real 
graphics" machine without explanation. 
If he means it's not a 530.000 dedicated 
graphics processor. I see his Point. Similar· 
ly. Mr. Miller asserts that it cannot be used 
for image processing work because it 
does not have 1 K by I K by 256 capability. 

First. no personal computer fits these 
descriptions. save those that have been 
enhanced with third-party add-On boards. 
Second. for those who can't afford to do 
··real graphics" on a 530.000 system. a 
quarter of the functionality can be had for 
5 percent of the price. Third. the hardware 
in the Amiga I000 doesn't have I K by I K 
by 2 56 capabil ity (yet). but the soflware has 
always had the capability 
• Asks the question. "What is an Amiga 
good for?" My mother asks that about all 
personal computers. For the amount of 
time and money we shovel into these 
glorified hobbies of ours. could we really 
justiry them? 'fen years from now we might 
come across an old issue of BYTE and 
remember what rel igions (machines. lan
guages. text editors) were then. And laugh. 

B OB PAGE 

Andover. MA 

SMALLTALK AND SPACE 
BLANKETS 
As a developer of object-Oriented lan
guages and a Smalltalk fan. I read with 
great interest I. Ganapathy's letter in the 
June issue ("Problems with Smalltalk." 
page 24). I have to agree that Small
talk-80's windowing problems are signifi
cant and a real drawback to anyone hop
ing to write an application and release it 
to inex perienced users_ 

Part of the problem is that getting Small· 
talk's windows to work well on smaller ma
chines would have required a great deal 
o f optimization and recoding in machine 
language. This obviously makes the Ian· 
guage far less portable and gives pause 
to any potentia l implementor. 

Another part of the problem is the na
ture of Smalltalk's genesis. Smalltalk was 
developed in a research branch of Xerox 
and will never be a significant profit center. 
Since Smalltalk is hardly relevant to 
Xerox ·s corporate survival. there isn't the 

~ro11!itmedl 
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The world's best 

data acquisition


software 

just got better. 


with 
LABTECH Real Time Access. 

With LABTECH Real Time 
Access you have a link between NOTE
BOOK and any other MS/PC-DOS applica
tion package. A real time link that serves 
as adata "pipeline" between the two. 

So now you can move data 
directly between NOTEBOOK and Lotus 
1-2-3®, Symphony , Ashton-Tate's 
dBASE 111®, MathSoft's MathCAD™ ! ~r 
other spreadsheets, data bases, stat1st1
cal analysis systems, or programs that 
you develop. 

If you already own LABTECH 
NOTEBOOK you're probab.ly ?lready 
thinking of new ways to use 1t with Real 
Time Access . If you don't have NOTE
BOOK now, you have one more reason to 
invest in it. 

Find out more about LABTECH 
NOTEBOOK, the accepted standard in 
Data Acquisition software, ?nd LABT~CH 
Real Time Access, the ultimate opt19n. 
Call or write Laboratory Technologies 
now for complete information. 

LABTECH software is compatible with: 
IBM PC. XT, AT, compatibles 
l.ABTE.CH NOTEBOOK works with Instrumentation 
\nler1aces trom: Acrosystems, Action Instruments, 
Advanced Peripherals, Analog Devices. Anasco. 
Burr-Brown, Coulbourn Instruments, Cyborg, Dalaq , 
Datatek, Data Translation, Daiei, Hanlon O~ta , IBM, 
ICS/Action Interactive Microware. lnteraclJve Struc· 
tores , Kei1hley, Metrabyte, Microhybrid, Micro.Star. 
Laboratories, National Instruments, Omega Engmeenng, 
Scientific Solutions, Strawberry Tree and Taurus. 

Laboratory Technologies Corporation 
255 Ballardvale Street. Wilmington , MA 01887 

(617) 657-5400. 
dBASE Ill Is a regis~red lradcmarl< of Ashton-Tate . Lotus 1-2-3 
and Symphony are re9istered trademark$ ol lotus Development 
COIJl()ration. MathCAO IS alrademar1<. or Ma111Sott , Inc. 
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same kind of motivation to support the 
language with new releases. I'm sure 
Smalltalk is extremely important to the 
group at PARC. but their raison d'etre is 
research. not technical support. 

This may also explain why so little em
phasis was placed on "cosmetic" issues 
such as clean. fast windowing. It seems 
that more attention has been given to the 
underlying elegance of the language than 
to the external features. Many of the win· 
dowing problems have been addressed in 
Smalltalk systems used internally at Xerox . 
As of a couple years ago, however. these 
fixes had not been applied even to the sys
tem used for demonstrations. 

Ironically. Smalltalk is the system that 
popularized windows in the first place. 
Now that windows are hot. Smalltalk has 
been outclassed by hungrier. more profit· 
minded competitors in the commercial 
marketplace. Nevertheless. we all owe 
Smalltalk and Xerox PARC a tip of the hat 
for many innovations that are just now 
finding their way into the mainstream of 
personal computing. I suppose ifs kind of 
like NASA and space blankets. 

CHl\R.LES B. DUFF 
Evanston , IL 

LINKING DATA FLOW WITH 
DEVILED HANDS 
I found "Linking Data Flow and Functional 
Languages" (by Chris Hankin. David Till. 
and Hugh Glaser. May) enlightening, but 
I had trouble getting used to the notation 
used in the data flow diagrams. 1b make 
reading data flow diagrams easier for 

novices like me. I would like to suggest re
placing the symbols used in the article 
with more informative icons. 

Figure 2 below shows the symbols for 
the basic operators and the apply node. 
I designed the icons to make the point that 
they can make learning easier. 

STEVE METSKER 
Portland. ME 

ITERATIVE VS. NONITERATIVE 
INVERSION 
Several correspondents have pointed out 
something to me that should have been 
made clear in my article (" Inversion of 
Large Matrices." Aprill and was not name
ly. for serial processing-meaning home 
computers-any iterative method of 
matrix inversion. such as Pan-ReiL is far 
inferior in speed and memory economy 
to established noniterative inversion-in· 
place methods such as Gauss-Jordan. 
Computations sent to me by Alfred Allen 
o f Victoria College in Victoria. Tuxas. for 
example. show a speed advantage of the 
latter methods using compiled BASIC. 
over the program I gave using interpreted 
BASIC. by factors of 20 to 40 or even 
more. 

To exploit the Pan-Reif "'breakthrough... 
one has to be serious about needing 
speed in the inversion of very large 
matrices. This means investing sizable 
sums of money in parallel processing 
hardware. 

On consulting the references I gave. one 
finds the following: Let M(nJ be the 

(wntirrned) 

® 
primitive function duplicator value generator 

mergeswitch 

apply 

Figure 2: 'Truth . Falsit!J. the basic operators. and the app/!J node. 
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ASTS EGA Solution: 
Upgradeabili1YIs 
JustAChipAway 

IntroducingAST-3G.Plus 

A lot of EGA boards bu nd le together ll\M " EGA, 

MDA, CGA a 11d Hercu les " modes, whe th er you 
need them or not. And like it or not, you pay fo r 
them. AST-3G oilers something a li1tle dillere11 t 
cu~to111er's choice. 

Optional CGA, Hercules, MDA Modes. Buy 
A~-r-3G's super EGA graphics sol11tio11 today, and if 
you don't need compatibili ty with Hercu les, CGA 
and MDA, you don't have to buy it. If you change 
your mind later that's okay too. µgradeabi li ty is 
just a ch iµ aw.1y using the AST Plus Enhancemem Kit. 

Easy Upgradeahility. The Plus Enh ancemem 
Ki t makes the upgrade to CGA, Hercules and MDA 
modes a simple maner o f just snapping a ch ip into 
the AST-3G board . And for you corporate buyers, 
here's your chance to mix and nMtch several boards 
according to yn ur needs. 

AST-3G Is Feature Perfect. With or without the 
Plus Option, A~1:3c oilers h ig h-resolution 640 x 350 
graphics, full-spectrum color capabil ities, h igh
quali1y text and .:icross-ll1e-board compati bi lity with 
all your applications, including b usiness/prcsent..1
tion graph ics, CA D/CAM, graph ic ans and d esktop 
publi shing. ASl~3G virtua lly translonns you r PC 
in to J pre en t.11ion medium to create, preview and 
present clea r, c lean, crisp tex t and sizzling gra phic-. 

Graph-Jn-The-Box~ Software 
Included. You can produce a variety of 
sharp, colorful charts from spread · 
sheeL~. word processing, database 

programs and more using th is revo
lutionary RAM-resident sofrwarc 
we've included. Graph-In-The-Box 
captures data from whatever program 

you are run ning and generates a chart on the spot, 
without ever leav ing your applications prog ram. 

Give Yourself An Option With AST·3G. r:or 
more in formation contact your local AST authorized 
deale1; o r call our Prod uct Information Center 
(714) 863-1480. AST Research . 2121 Alton Ave.. Irvine, 
Ca. 92714. T\!VX: 753699 ASTR UR 

TtJT'.11.u. v . ..,•~nflll 
"'""''~ 

::'""" -'"""- ,,
I: f':/~ 

, Dl t\ 


" • it..'11 

--~lft'r.Uv.1!0 
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~f.JG 1r.1 dl'lll.lrk ol AST RL~,·.uch, lnr 

lHM l'\..t:'"'t'n."t l 1 r.1\1 ~~u 1.11k ,1f l 111 i:1r1..ll11 ~1 1.t l 

l'u.si n'"( - f\l ,1dm1l'!i I~ \'T\ '1 k•.; 1r.~d ~ ·111.1 rk 

nl I lt•rcuh~ l ;r:.1pl1 ic Pro\IUlh. Im Gr~111h 

111:1 hL··Uo~ tr.idem.irk 4i t N°t.'W l- n,ID .11 1d 
!>ohn•.11~· Cnpyn~ll l l •19Htl AS"I lttsL•.mh, 

Im: l\ll np 1t .. rt.' ~ l~n'\.'1.I 

M,1il in this coupon to AST today, and you will recl'iw 
an AS" f:3c Plus E11ha 11c~ 1 11<.'11t Kit absolutely free 
(,1 $75 v,1lue) . The ki1 provides CGA, H •n:ules and 
MDA co 111 pa1ibili1y on your A5l: 3c. 

D Please ·end me a free AST-3G Plus 
Enha11ceme111 Ki t. 

D Please send me more in lornM1io11 011 1he AS1~3G . 

Name ______ ____ _ _____ 

Ti tl e______________ ___ 

Co mpany _______________ 

Add~ss________________ 

Ci1Y--------~·1a 1c__ Zip _____ 

I hone __________ ______ 
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number of parallel processors required to 
multiply two 11 x 11 rational -number 
matrices in total time of the order of the 
logarithm of n. written O(log 11) . Prior to 
Pan-Reif. the most efficient known 
algorithms for inverting a nonsingular 11 x 
11 matrix required O(log'11) time and M(11) 
x 11 111 processors. Moreover. all known al· 
gorithms of this " polylog-time" type were 
unstable-that is. they required calcu la· 
tions of perfect precision to yield any 
resu lts at al l. 

The Pan·Reif algorithms. of which l gave 
a sample. are stable and forgiving of low· 
precision arithmetic and run in O(logi111 
time with M(11) processors. provided the 
matrix is not too poorly conditioned. The 
requirement is that the number denoting 
the "condition" of the matrix be less than 
11k for some constant k The elements of 
the inverse matrix are obta ined with 
relative precision 2· '. where t = '1• for 
some constant k. It should be added that 
fast multiplication methods are involved-I 

FoxBASE wins the dBASE race! 

6.43 times faster than dBASE III PLUS 

ew foxBASE+ S\O'eeps I.he field: runs 2.26 limes 

laster than Clipper. 6.&9 times fasler than dBCOMf'ILER. 
and 10.86 times faster than dBMA ! And FoxBASE 
com piles programs up to 60 times faster than other 
compilers. 

The 01hers areir'/ e~-en close! 

'ew FoxBASE+ ls lotall)' compatible with dBASE 111 PLUS 
as is original Foxll.ASE with dBASE II . No d1anges in 
yuur present programs, databases. screens, or reporls! 

Though NixllASE is a super-fasl co mpiler. it offers 1he 
familiar. user-lriendly ioleractil'e features ol dBASE and 
the lull power of "dol prompt" mode plus many signil
icanl enhancements. 

Fox BASE is available in single and 

Best of all , FoxBASF. is economical. Single-user FoxBASF. 
cosls just $395. multi-user l'oxMSE S995.,-no mailer 
how many workstations )'OU ha~'e . 

So call (419) 874-0162 now. and ask for a copy of our 
detailed benchmarks. Aller all . .. 

Nothing Runs Like a Fox. 

FOxBASF ~ 
Fox S<i ftw.are 
27475 Holiday Lane. Perrysbu1g. Ofl 43551 
(419) 874·0162 Telex: 6503040827 

presume in hardware. 
Needless to say. any polylog-tlme algo

rithm ls much faster than any power-0f·H· 
time algorithm for large enough n. So. we 
are speaking of exciting progress from the 
standpoint of. say. the Department of 
Defense. which may not care wha t it costs 
to invert large matrices of data on incom· 
ing enemy misslles. BYTE readers are not 
in this category. Still. for anyone interested 
in iterations. it is intriguing to watch the 
algorithm at work- struggling away. 
gradually overcoming its difficu lties . . . 
so much like the human mind at work on 
a problem that one is tempted to view the 
" thinking" process as some sort of 
iterative algorithm. 

My intent in assigning both pl us and 
minus entrles to the random-entry A· 
matrix to be inverted was to show that the 
Pan-Reif method works for any real· 
number entries and is not limited to those 
of one sign. Incidentally. the REM at line 
130 of my listing I is misleading in its ref
erence to an alleged need to "input nor· 
malized dara·· In case a user-supplied 
matrix is to be inverted. Any real numbers 
can be input- they need not be normal· 
ized. In reference to numerical checks on 
the inversion. line 2 50 of the listing assures 
that no entry of the difference between 
the identity matrix and the matrix prod· 
uct BxA for B""K' exceeds in magnitude 
some chosen small number-be it called 
a criterion or a tolerance. The routine at 
lines 500 to 610 makes a similar check for 
the reversed-order product A xB. I am in· 
debted to a former BYTE technical editor. 
Tom Clune. for the latter refinement. 

lHOMAS E. PHIPPS )R. 

Urbana, IL 

CRT RADIATION 
I am writing in response to the letter from 
William G. Nabor ("CR'TS Are Safe." May. 
page 24). As Mr. Nabor correctly asserts. 
CRTs do not emit significant amounts of 
ionizing rad iation. They do. however. af· 
feet the concentration and trajectory of 
ions (charged particles) in the vicinity of 
the screen. The relative concentration of 
posi tive and negative air ions is known to 
have physiological effects on humans and 
an imals. High concentrations of positive 
lons can cause irritability. increased sus
cept ibil ity to respiratory infections. and 
fatigue. These effects are seen on a large 
sca le during certain weather phenomena 
that increase the concentration of positive 
ions in the air. such as the Santa Ana wind 
in California or the Witch Wind in Israel. 
fo r example. 

The positively charged screen of the 
CRT creates a region of high positive ion 

(co111 i11utd) 

multi-user 1-ersions fo r MS-llOS, 
XENIX . U IX . man)' nel· 

ll'tlrks. and al.her envi
ronments. 
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Discover new dimension · 
in PC graphic with Houston 

Instrument's ''PC Pens '- a family 
of desktop plotters that all w you 
to add brilliant color and clarity 
to yo ur presentations. 

Starting at $699,* these compact 
plotters produce profe sional graphics 
that dot-matrix printer imply can ' t 
match . With sharp resolution, HI's 
PC Pen. give you countless graphic 
choices-a variety of pen types 
(felt tip. hard nib, and drafting) , 
plotting media (paper, ellum, and 
tran parencies), and pecial finnware. 

Whether you 're producing sale 
graphs, creating CAD drawings, 

or charting hou ehold finances , 
these plotters complete the picture 
on 81/2x 11 or 11 x 17 inch fonnat -. 

hoo e fr m Hou ton ln trum nt's 
single-pen DMP-40 the four-pen 
PC Plotter series, or the impressive 
eight-pen DMP-29. Each features 
a standard RS-232-C compatible 
inte1face and Houston Instrument s 
built-in DM/PLrn language, making 
each one immediately compatible with 
m st microcomputers and hundreds 
of software package .. And each is 
remarkably reliable and ·imple to use. 

For more information and the name 
of the distributor nearest you , call 
Houston Instrument at 1-800-531-5205 

(512-835-0900 if in 11 xa ) r 
write Houston In trumcnt. 8500 
Cameron Road , Au tin, Tcxa · 
78753 . In Europe, contact Hou ton 
Instrument , Belgium V.. 
Rochesterlaan 6, 8240 Gistel. 
Belgium. Tel. : 32-(0)59-277445. 
Tix .: 846-8 1339. 

• .S. uggcstcd rc1nil price for PC595 model ploucr. 
Pricing ubject to change. DM/PL is a 1raclcm:uk of 
Housmn lnstnimcnl. 
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flux. in which the user's face is generally 
immersed_This could affect the health of 
users who are sensitive to ion concentra
tions. A grounded screen positioned in 
front of the surface of the CRT will reduce 
the flux of ions in the vicinity of the user. 
I have not seen the advertisement to 
which Mr. abor refers. but I suspect that 
the advertisers have confused the terms 
"ionizing radiation" and "ions." 

W ILLIAM L COBB 

Melrose, MA 

EASY C: IS THE EASY W AV 
THE BEST WAV? 
I much appreciate your continuing interest 
in the C language and the high caliber of 
BYTE's articles on C. 

In "Easy C 1which appeared in the May 
BYTE). Pete Orlin and John Heath describe 
a set of mnemonic replacements for cer· 
ta in C operators. keywords. and syntactica l · 
elements. The intent was " to produce a 
version of C that is quicker to learn and 
apply_" 

"When Teradyne's 
financial Systems 
Group needed DEC'" 
terminal emulation 
software we 
chose VTERM." 

VTERM/220 
Quality makes 

all other DEC 
terminal 

emulators 
obsolete 

Over 35,000 demanding profes.· 

sionals, like Teradyne's Gregg 

Prescott, have recognized VTERM's 

superior quality. 

Now this same VTERM quality is 

available in Coefficient's powerful 

new emulator, VTERM/220. 

Features include: 

• Plug compatible VT220 emulation 
with 132-column support and 

optional Tektronix™ 401014014 
graphics. 

• Extensive file transfer system offering KERMIT, XMODEM 
and our VTRANS protocol with VMS:• RSX 11 MIM +:• RSTSIE'~ 

and UNIX'" software. 
• Host data capture on PC with conversion to Lotus® 1-2-3~ 
Symphony® and dBase~ 
• "Hot Key" toggle between host session and PC DOS. 

Call us today at 212-777-6707 ext. 190. 

TP&Oftl'l•rk• OEC. VMS. RS i'Sf E, RSX 1 1 t.'.JM ... . Oiig11.JI 
E'.Qll.Hpmenl C.O.p.; TekEfGn111. TekllCH\i it. rtic .; LOIU!. 1-2-3. 
Symphonv. l.10Cu1-0.¥tloQmon1 Corp ; ·~r9~R. A.J'htcin·Tl!.ll41 , 
UNI): , AT& T, e.. L.abotil.10flel 
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Coefficient 
The Leader in DEC Emula1ion Software 

Coefficienl Systems Corporation 
611 Broadway, New York, N.Y. 10012 
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This approach is undesirable for several 
reasons: 

A programmer who learns Easy C will 
not be literate in standard C and will not 
be able to read fluently in the C literature_ 
Does not communication require adher· 
ence to accepted rules of style {in this case 
the rules of standard C)? Is it not wrong 
to teach. "As with any question of style. 
subjectivity is the ru le"" Should not 
changes in an established language be 
made cautiously. as the ANSI group is 
doing? 

A program written in Easy C is difficult 
to read PERIOD Uppercase characters 
draw the eye to keywords COMMA oper
ators COMMA and delimiters COMMA so 
moving the focus of attention away from 
the principal content of statements 
PARENTHESIS variables COMMA func· 
tions COMMA values COMMA etc 
PERIOD PARENTHESIS PERIOD In the ex
amples given in figures 5 and 6 PAREN
THESIS pages 146 and 148 PARENTHESIS 
COMMA it may be easier to follow the 
flow of the program in Easy C COLDN but 
does not the eye of the reader more read i· 
ly find the variables and see the opera· 
tions upon them in something written in 
standard C QUESTION MARK If you 
doubt th is COMMA try to scan for infor
mation a paragraph such as this COMMA 
in which punctuation EM DASH period 
COMMA comma COMMA etc PERIOD 
EM DASH is replaced by uppercase 
words. 

A ma jor attraction of the C language is 
its clarity. One can general ly understand 
at first reading uncommented C code writ· 
ten by another programmer. Heavily com
mented FORTRAN and BASIC can be un· 
readable. even for the coder after a bit of 
time has gone by_ As illustrated in the 
preceding paragraph. the introduction of 
uppercase mnemonics reduces the clari· 
ty of the C language. I am sensitive to this. 
perhaps because of having been com
pel led awhile ago to write a filter that 
helped maintain sanity by convert ing. 
back to standard C. code written in a ver· 
sion of C like Easy C. 

An aesthetic point : I believe that much 
of the visual beauty of C code is lost 
when uppercase words replace sparse C 
tokens_ 

The use of #define statements to allow 
mnemonic replacements of standard C 
operators is found occasionally in the C 
literature. and the excellent Van Nuys 
Toolkit. placed in the public domain in 
1983. was written in an Easy C-111<.e dialect. 
Such attempts to change the form of C 
have not met with general acceptance. 

(con !i1111edJ 

Inquiry 179 for End-Users_ 

Inquiry 180 !or DEALERS ON LY. _. 
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perhaps because one has to pay too much 
in clarity to obtain a modest decrease in 
frequency of coding error. If one believes 
this judgment is wrong. then should not 
the A SI Standardization Committee, 
rather than individual dissenters. be en· 
ioined to wrestle with the problem? 

The moral? If you generate a mutated 
C. keep the new species to yourself and 
please let no others learn of your for· 
bidden engineering. unless you are sure 

the mutant is so well conceived that it wi ll 
take over the world. 

JOHN A. RUPLEY 

Tucson. AZ 

MODIFICATIONS TO CP/M 
I have some unofficia l modifications to 
CP/M v. 2.2 that might benefit BYTE 
readers. 

• The DDT D command displays nonprint· 
able characters with a period. This ar· 

rangement causes some confusion. 
because a period is not an infrequently 
used character. A better choice. I believe. 
would be the ASCll tilde ('} character. 

Method: Change memory address OE4 I 
from 2E to 7E. 

A> DDT DDT.COM press return 
- SE41 press return 

OE41 2E enter 7E and press 
return 

OE42 C3 enter a period and 
press return 
press control key 
and C key 

A >SAVE 19 DDTCOM 

The following modifications assume the 
reader is proficient in the use of DDT.COM 
and can write assembly language utility 
routines to find the starting address of a 
byte sequence. A more intimate knowl· 
edge of CP/M is also necessary. 
• When using Control·S to stop/start con· 
sole output, pressing any other key. after 
initially issuing a Control·S. causes subse· 
quent Control-S commands to be ignored. 

Method: In the .COM file that is used for 
system generation. find the starting ad· 
dress o f the byte sequence (in hex) 87 C2 
G2 . Change the next ca ll instruction from 
call ??23H to call ??2AH; the ?? hex 
numbers are unchanged. Save the mem· 
ory image and sysgen it. [EOilor's 11ote: Be 
sure lo keep a backup C.OP!i of !!Our original system 
disk.I 
• Change the Control·S ror stopping/start· 
ing console output to the space bar. which 
is more convenient. 

Method: In a manner similar to that used 
in the second method above. find the 
starting address of the byte sequence On 
hex) FE 13 C2 42 . Change the l3H to 
20H . save the memory image and sysgen 
it. 

DAVID A. DANELLO 

Blacksburg. VA 

A BUG IN PRODOS DIRECTORIES 
I enjoyed the article ··sorting ProDOS 
Directories" (lune) by Antonio Sil_vestri. Un· 
fortunately. the sample program has a bug 
that Mr. Silvestri 's test program will not 
detect. 

The bug (pointed out by Glen Bredon. 
who nociced this same cype of problem 
in early versions of several commercial 
ProDOS utili ties) can be evidenced by ex· 
panding ~he size or a subdirectory file that 
has had its o rder in the parent directory 
altered by the sort. An easy way is to add 
more than 13 new files to the ··relocated" 
subdirectory (which adds at least one 
block to the directory file's size) : try the 
following steps: 

tc.o11ti11uedl 
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12MHz SPEED ... 

. . . plus A MEGABYTE FOR DOS! 


THEY ALL NEED NUMBER SMASHER/ECM™ 

Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ ECM is the fastest 
accelerator on the market It is also the most powerful, provid
ing a true megabyte for DOS! 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MM U) that is tailored lo DOS 
plus a 2000 byte resident driver- MegaDOSN. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a lull 
megabyte for data or code withou t changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS fo r screen services 
including RM and MS FORTRAN and MS and LATIICE C! 
This means you have an additional 384 K available for over
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WO ROSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes avai lable and 
runs faster than Release 2 for most worksheets. 

Micro 

Way 

Number Smasher/ ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibili ty is a result of control: its speed is switch, key
board or software selectable from 4. 77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by sett ing DOS to 640K or 704 K and using the 
memory above DOS for 1/0 enhancers. 

Number Smasher/ECM runs floating point bound pro· 
grams faster than an AT or any other80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor ot 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Solt\vare is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 1 O! 

Number Smasher/ ECM is the most cost effective pro· 
ductivity tool you can buy. The base board which runs al 
9.54 MHz comes with 512 K and costs only $599! The com
plete system which includes a motherboard accelerator, one 
megabyte ol memory and a 12 MHz 8087 is just $1199. Gall 
today to discuss your particular configuration. Remember. 
"The advantage ofbuying from Micro Way is outstanding per
sonal service." (PC Magazine, 6/ 1 0/86 - p. 162) 

The World Leader in 8087 Support 
P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
Tempo House, London, U.K. calf 01-223-7662 

Number Smasher, ECM and MegaDOS are lrademark.s ol MrcroWay, Inc. MicroWay is a regislered trademark of MicroWay, Inc. 
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I . Make (format) a ProDOS data disk (call 
trESI for the sake of argument). 

2. Create two files (in this order): 

CREATE ITEST/SUB.B 
CREATE /TEST/SUB.A 

3. Alphabetize the test disk. 
4. Create 13 or more fi les within one of 
the subdirectories. A simple BASIC pro
gram to do this is 

10 FOR = 1 TO 15 

20 PRINT CHR$(4);"SAVE /TEST/SUB.A/ 


FILE.";I 
30 NEXl' I 

5. 1iy to read the contents of the subdirec· 
tory. as per the command 

CAT /TEST/SUB.A 

You should get a "beep" and a RANGE 
ERROR message after the 13th filename. 
The creation of 15 files in SUB.A expanded 
the size of the subdirectory. but this was 
not reflected in its entry within the parent 
d irectory. Incidentally. you can LOAD any 
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file within the subdirectory. even though 
you can't get CAT or CATALOG to display 
it 

The problem has to do with the rear
rangement of subordinate directory en· 
tries while sorting a directory file. Each 
subdirectory file contains a link to its loca
tion within its parent directory. The llnk 
consists of a pointer to the block (of the 
parent directory) where the subdirectory·s 
filename entry is located. and its numeri· 
cal position among the 13 (possible) file· 
name positions within the block. Mr. 
Silvestri's routine will usually move the 
filenames· positions within the parent 
directory (un less they happen to wind up 
in exactly the same positions after the 
sort) but does not correct the link in the 
subdirectory file itself. 

In the example. we start with a newly for· 
matted ProDOS volume named ?TEST (the 
volume directory will start block $2). 
?TEST wlll occupy the position of the first 
filename. We then CREATE the directory 
file SUB.B as its second entry and the 
directory file SUB.A as its third entry. Each 
of these entries will point to the actual file 
assigned to each of these names.. Informa
tion within the file SUB.B itself wi ll point 
to its fllename·s location within frESis 
directory as the third file in block 52. 
SUB.A will similarly point to itself as be· 
ing the second file. 

Now we aJphabetize the /TEST directory. 
SUB.A. SUB.B. and their associated data 
exchange places. so now SUB.A is the sec· 
ond entry and SUB.Bis the third entry. But 
neither subdirectory file's links (pointing 
back to its original position in the parent 
directory) has been updated to reflect this! 
So now the link within the file SUB.A 
points to the entry (and data} associated 
wi th SUB.B. 

The problem does not evidence itself 
immediately. What occurs is that any al
teration in the status of one of the sub
di rectories that requires altering its en try 
within the volume directory will result in 
the improper entry being "updated:· If 
SUB.A expands to eight blocks. the entry 
SUB.B will be assigned the new data in
stead. while the entry SUB.A is unchanged. 

The way around this is to have the sort 
program correct the link to the parent 
with in the subdirectory file. l don't have 
a quick and easy fix (I'm too lazy). but 
Glen Bredon has developed a set of Pro· 
DOS utilities that includes a program that 
may fix any directories after the fact I 
hope Mr. Silvestri doesn't find this too dis
couraging. as a lo! of programmers (and 
commercial programs) seemed to initially 
run into this bug. Volumes that do not use 
subdirectories (or in which the subdirec· 

!amlinued on page 3701 
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try our Turbo 4.77 to 8 MHz 8088-2 or optional 

OFFICE AUTOMATION 

Tech PC, we're out to capture your micro
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran
ty, and third party maintenance service op
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro
duction· engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 

PORTABLES 
Tech PC Portable Computers come in four 
different base models to match your com
puting needs. Our entry level Tech PC/XT por
table computer is designed to provide a non
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn't fast enough, 

NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT's 
10 MHz math co-processor socket and 10 MHz 

1111{{ 

80286 microprocessor the 
manipulate large spreadsheets 
unparalleled performance. 

unit can 
with 

DESKTOPS 
Tech PC Desktop Computers are de
signed for survival. The XT' s leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT's 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you've 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn't fast 
enough for you . . . try the Tech Turbo 
PC/AT with its lOMHz 80286 and 10 MHz 
80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail
able from anyone, anywhere ... available' 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 
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Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 

Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com
puter Systems as well as an accessory line 
of over one hundred enhancement prod
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ex
tended maintenance con
tracts available through 
Momentum Service Corp. 
For more information 
concerning hundreds of 
MSC Service Centers 
throughout the United 
States, contact Tech 
Personal Com
puters, Inc. at 
(714) 754-11'70. 

OFFICE ON LOCATION 

DESKTOPS 

TECH PC/XT DESKTOP ..... . ..... .. ...... ........ . $ 529 

Optio11s: 

Tech PC/XT with 20MB Hard Disk ................... $ 979 
Tech PC/XT with 20MB Hard Disk, Monochrome M niter, 
Hercules Compatible Mono/Graphics Card ......... . $1179 


TECH TURBO PC/Xf DESKTOP ... .. ..... .. ..... ... $ 629 
Optio11s: 

Tech Turbo PCIXT Desktop with 20MB Hard Di k . .... .$1079 
Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 
Hercules Compatible Mono/Graphics Card ........ . ... $1279 
TI.GI PC/AT DESKTOP ............................. $1399 


Optio11s: 
Tech PCJAT with 20MB Hard Disk ................... $1799 
Tech PCIAT with 20MB Hard Disk, Mon chrome Monitor, 
Hercules Compatible Mono/Graphics Card .......... $1999 
TEOI TURBO PC/AT DESKTOP •. . ...... .. .. .. ..... $1599 

Options: 
Tech Turbo P /AT Desktop with 20MB Hard Disk .. ... $1999 
Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 
Monitor, Hercules Compatible Mono/Graphics Card .. $2199 

PORTABLES 

TECH TURBO PC/XT PORTABLE . ............ ... . . . $ 999 

Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk ... $1449 
Tech Turbo PCJXT Portable with 1200 Baud Internal Haye 
Compatible Modem and 20 MB Hard Disk . . ... ..... . $1649 
TECH PC/AT PORTABLE ... ... ... . .................$1799 


Options: 
Tech PC/XT Portable with 20 MB Hard Di k .......... $2199 
Tech PC/XT P rtable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk ... ........ $2399 
TEOI TURBO PC/AT PORTABLE ...... . ........ ... .$1999 


Optio11s: 
Tech PC/XT Portable with 20 MB Hard Di k ....... . .. $2399 
Tech POXT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk . .... . .. . . . $2599 

AJI TED-I PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software acce ories. 

=iiii;:~.-;::~-~- - - -=- ...-..... --- -- .. -- .. ·-··. --~--TECH PCIXT PORTABLE ........................... $ 899 

Optio11s: 714/754·1170Tech Turbo PCJXT Portable with 20 MB Hard Disk .... $1349 

Tech Turbo POXT Portable with 1200 Baud Internal Hayes 2131 South Hathaway, Santa Ana, California 92705 
Compatible Modem and 20 MB Hard Disk .. .. ....... $1549 Tulex272006Answer8ack -TECH FAX: 71415568325 
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Turbo Chassis 
for Amiga 

Computer Systems As
sociates has released 

the Turbo Chassis. an expan
sion unit that adds a 32-bit 
68020 microprocessor and 
68881 floa ting-point co
processor to the Com
modore Amiga. Installed 
with the 68881 on a co
processor board in the 
chassis, the 68020 runs at 
14.28 MHz. twice the fre
quency of the Amiga·s stan
dard 68000 processor. The 
coprocessor board also pro
vides 32-bit data and ad
dress buses. as well as 
32-bit DMA operation. Ac
cording to the company. the 
68020 and 68881 are fully 
supported by AmigaDOS. 

The Turbo Chassis attaches 
to the Amiga via a 100-pin 
ex pansion bus. In addition 
to the coprocessor board. 
the unit is equipped with a 
512 K-byte. 3 2-bit static RAM 
board. a 20-megabyte hard 
disk drive with an SCSI con
troller. and a power supply; 
a 40-megabyte ha rd disk is 
optional. The unit's two re
maining expansion slots can 
accommodate additional 
boards from CSA or from 
other manufacturers. 

Wi th the coprocessor 
board. memory board. and 
2(}megabyte hard disk drive. 
the Turbo Chassis sells for 
554 75 . You can also pur
chase the components 
separately or with an Amiga 
and color monitor. For more 
information. contact Com
puter System Associates. 
7564 Trade St. , San Diego. 
CA 92121. (619) 566-39 11. 
Inquiry 550. 

The Amiga Turbo Chassis. with 68020 and 68881 processm. 

Smalltalk·based 
Expert System Shell 

H umble. a set of tools 
from Xerox for building 

expert systems. functions in 
the Smalltalk-80 environ
ment. It's primarily a goal
directed expert system shell 
to which you can add rules 
and data definitlons. from a 
browser window. to create 
systems for specific prob
lems. You can also alter the 
certalnty model. The rule 
language contai ns an 
"escape" to standard Srnall
talk-80 code. 

The program. which can 
deal with several hypotheses 
simul taneously. ls capable of 
both backward and forward 
chaining. The former is 
automatic du ring execution: 
the latter can be specified 
at any time during ru le ex
ecution. Because Humble 
supports multiple execution 
contexts. the same rules can 
be applied to several similar 
objects within a knowledge 
base. Any Smalltalk-80 ap
plication can interface to 
Humble knowledge bases. 

Humble runs in Smal l
talk-80 systems based on 

any licensed virtual image. It 
needs at least 200K bytes of 
memory after the Smalltalk 
image is loaded. A site 
license is SJ 500: per
machine price is S500. The 
package comes with source 
code for the shell and sup
porting windows. Contact 
Xerox Specia l Information 
Systems. 2 50 North Halstead 
St. P.O. Box 70 18. Pasadena. 
CA 91109. (8 18) 351-2351. 
Inquiry 551 . 

Spreadsheet-style 
Signal-Analysis 
Software 

D SP Systems has devel
oped technical-worksheet 

software that provides a 
spreadsheet-like environment 
for displaying and analyzing 
digital waveforms. DADiSP 
Worksheet has I 50 data ma
nipulation and analysis func
tions. inc luding signal edit· 
ing. sig nal arithmetic and 
calculus. waveform genera
tion. FF'IS. statistical analysis. 
and peak rinding. You can 
also bui ld other functions 

with macros. 
You set up signal-process

ing steps by typing formu las 
into a window. The menu
drlven program evaluates 
and displays the results of 
each step. Worksheets can 
be saved and used to build 
analysis templates. 

DADiSP Worksheet sup
ports real and complex 
arithmetic and carries engi
neering units through com
pound ca lculations. It can 
detect an 8087. supports 
various file formats. and has 
command files for automat
ing data analysis. The pro
gram runs on the !BM PC 
series and compatibles with 
an EGA. IBM CGA. or Her
cu les graphics adapter. The 
package price of $79 5 in
cludes six months of up
dates and support. A demo 
disk is S20. Contact DSP 
Systems. One Kendall 
Square. Cambridge. MA 
02139, (617) 577-1133 . 
Inquiry 552. 

Amlga Organizer 

0 rder. a desktop 
organizer for Com· 

modore·s Amiga. uses the 
machine's multitasking. 
voice. graphics. sound. 
menu, and window capabili
ties. The package bundles a 
telephone directory that 
doubles as a mailing list and 
label printer: a talking alarm 
dock: a perpetual calendar: 
an appointment book: a 
screen dumper; and 
Doodler. a scratch pad for 
graphing and sketching. The 
software also contains a 
3 7 -function scienti fic 
calcu lator. which can print a 
tape of computations. 

Retail price is $44.95. Con
(co"11nued) 
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tact the Northeast Software 
Group at ICS. 165 Dyerville 
Ave.. lohnston. RI 02919. 
(401) 273-1001. 
Inquiry 553. 

Scientific Sourcebook 

A dvanced Sc ientific 
Ana lysis & Graphics is 

a sourcebook of techniques 
written in IBM PC BASICA. 
The 48 source code applica· 
tions. which can be run 
alone or as modules in 
custom programs. are de
signed primarlly for people 
involved in math. physics. 
and engineering. The pro· 
grams on the disk are also 
listed in a handbook. 

The sourcebook is broken 
down into four categories: 
graphics techniques. includ
ing programs for 30 surface 
plotting. contouring. and 
charting; imaging and trans
forms. including programs 
for FFTs. fractal structures. 
convo lution. image enhance· 
ment. and optical ray trac
ing; probability and statis
tics. with programs for pro· 
bability distributions. con
fidence bounds. Monte 
Carlo rad iative transfer. and 
regression: and matrix oper
ations. covering 3D perspec· 
tive projections. symbolic 
multiplication. determinants. 
inversion. simultaneous 
equations. and eigenvalues 
and eigenvectors. 

The package sells for $60. 
For more information. con
tact Simplication UnLtd .. P.O. 
Box 654. Menlo Park. CA 
94026. (415) 859-4244. 
Inquiry 554. 

Hard Disk Cards 
with up to 
60 Megabytes 

E xpress Systems in
troduced a series of 

Hard DiskCards for JBM PCs. 
A1S. and compatibles that 
range in capacity from 20 to 
60 megabytes. The 40- and 
60-megabyte cards. called 

the Express Double Disk· 
Cards. require two expan
sion slots: all others require 
one and a half slots. 

The 20-megabyte AT Back
up DiskCard for the IBM PC 
AT ($449} comes with back
up utilities and software that 
compresses binary. text. and 
database files by 30 to 90 
percent of the original size. 
The drive perrorms flle-by
file backup at the rate of 3 
megabytes per minute. The 
Express Double DiskCards 
come with two hard disks. 
One disk can back up the 
other with the firm's 
automatic backup software. 
or the drives can be made 
to work as one with the 

A plot {lop) and a pseudocode image geMerated witft code 
from Simplkation·s stiurcebook. 

company's Coalesce 
software. 

Jn addition. the Coalese 
software ($95) permits you 
to combine any Express 
Hard DiskCard with an exist
ing hard disk and have both 
disks act as one. The soft
ware can also divide a 
single drive into multiple 
units and lets you bypass 
the DOS file limitation of 32 
megabytes. 

The 20-megabyte Hard 
DiskCard sells for $595 or 
5495. with access speeds of 
60 or 80 milliseconds. 
respectively. The 30-mega
byte cards with 80- and 
60-ms access speeds sell for 
5695 and 5795 . The 40
megabyte card (80 ms only) 
costs 5995: the 60-megabyte 
card (60 ms only) costs 

51095. For more informa
tion. contact Express Sys
tems Inc .. 12 54 Remington 
Rd .. Schaumburg. IL 60195. 
(800) 341 -7549, ext. 3600; 

in 1111nois. (312) 882-7733. 

ext. 3600. 

Inquiry 555. 


Tl Graphics 
Design Kit 

T.exas Instruments is of
fering the TMS340 

Graphics Design Kit for de
signing bit-mapped graphics 
systems. The 599 kit con
tains samples of com
ponents likely to be used in 
a graph1cs system. including 
the TMS4 161 64K by 4 
video RAM. the TMS34061 
video system controller. and 
the TMS34070 color palette 
chip. 

Other components include 
a 4-bit bidirectional universal 
shift register and a 68-pin 
plastic leaded chip carrier 
socket for the video system 
controller. Also packaged 
with the kit are user's 
guides. data sheets. and ap
plications information. For 
more information. contact 
'Texas Instruments fnc .. 
Semiconductor Group 
(SC-61 8). P.O. Box 809066. 
Dallas. TX 75380-9066. (800) 
232-3200. ext 700. 
Inquiry 556. 

80386 Development 
Too] 

A merican Computer & 
Peripheral has an

nounced a software develop
ment tool to help program
mers adapt to the 80386 
microprocessor environment. 
The 386 Ttanslator plugs 
into an 80286 PGA (pin grid 
array) socket in an IBM PC 
AT or compatible computer 
and transforms the system 
into an 80386 environment. 

The 386 Translator costs 
5395 without an 80386 chip 

(co11ti rrued) 

l2 B Y T E • SEPTEMBER 1986 



duaf eii (816 MHZ) 

computer with an 80286 

CPU. Perfect as a file server. 


• 	 GENERAL TURBO: A high
speed PC. Zero wait state. 70% 
faster than a standard PC/XT®. 
Rated by Norton Utility. 

•	 GENERAL PC: The perfect inexpensive personal 
computer for your home and office. 

RUNS ALL MAJOR SOFTWARE WRITIEN FOR IBM®PC, 
PGXT® AND AT®. 
ALL PACKAGED WITH FREE INTEGRATED BUSINESS 
SOFTWARE! 
180-DAY FULL WARRANTY, INCLUDING PARTS AND 
LABOR. 
FREE 60-DAY ON-SITE SERVICE IN OVER 100 CITIES 
NATIONWIDE. 
Get more computer for a lot less money by calling 
toll-free 1-800-426-1242 for our professional dealer 
nearest you. Snap to it and snap up a real value with 
GENERAL! 
IBM, AT and PC/XT are re9 t5tered t rademarks o f Internat ional Buslneu Mactilnes Corporation. 

*" 

GENERAL 


Technologies, Inc. 
Bloomfield, NewJersey 07003 

TWx: 710·994-4780 •Fax: 201-429·8683 
FOR WARRANTY SERVICE DIRECTORYCALL 1-800-262-6772 

FOR SOFTWARE/HARDWARE SUPPORT CALL 1-201-429-0053 

Inquiry 140 DEALER INQUIRIES INVITED 



WHAT'S NEW 


or $895 with an 80386. Intel 
offers PLM compi.lers. 
assemblers. and other MS· 
DOS software for 80386 
program development. For 
more information. contact 
American Computer & Pe
ripheral Inc .. 2720 South 
Croddy Way. Santa Ana. CA 
92704, (7 14) 545-2004. 
Inquiry 55 7. 

PC-compatible 
Laptop from STM 
Electronics 

STM Electronics an
nounced the STM Lap.

1bp. an IBM PC-<:ompatible 
portable computer that can 
be equipped with an expan
sion unit called the L.ap
Mate. The LapMate. which 
connects to the computer 
through an interface on the 
back of the system unit. pro· 
vides additional disk drives 
and other expansion 
options. 

The computer runs on a 
4.77-MHz 80C88 processor 
and can accommodate an 
808 7 math coprocessor. 
Priced at 52999. the stan
dard model comes with 
256K bytes of RAM (ex
pandable to 640K) and an 
internal 720K-byte 31,1-inch 
floppy disk drive. 

Turo display options are 
available. The electro
luminescent display provides 
a resolution of 80 columns 
by 25 lines in text mode 
and 640 by 200 pixels in 
graphics mode. The backlit 
LCD screen offers the same 
text and graphics resolution. 
The Laptbp also supports an 
PC-compatible color graph
ics adapter and includes as 
standard a parallel and 
serial part and a mouse 
port. 

A ROM cartridge interface 
on the computer's back
panel accepts ROM car
tridges available from STM 
or other manufacturers. A 
ROM cartridge without the 
ROM is priced at S~9. and a 
cartridge with l 28K bytes of 
EPROM sells for S l l 5. The 
company also offers two op-

The STM l.ApThp amnects to tf1e L.apMate expansion unit. 

tionat ROM sockets for in
stalllng up to 2 56K bytes of 
applications software. 

Among the other options 
are 384K bytes of internal 
bubble memory IS649). an 
internal 300/1200-bps 
modem ($299). two nlckel
cadmium battery packs that 
power the unit for two hours 
($ 149) or four hours ($249). 
a battery pack recharger/ 
adapter (519.50). and an AC 
adapter/charger (5 149). 

Wi th a base price of 5549. 
the LapMate unit contains a 
514-inch and a 3!i;-inch flop
py disk drive; a hard disk 
drive is optional. The unit 
also contains a half-length 
expansion slot that will ac
cept an RGB adapter (5209) 
and has interfaces for an ex
ternal PC-compatible key
board. an external monitor. 
and a connector for addi
tional expansion boxes. Ac
cording to the company. the 
computer should be avail
able this month. For more 
information. contact STM 
Electronics Corp .. 444 
Castro St.. Mountain View. 
CA 9404 L (4 15) 968-1790. 
Inquiry 55 8. 

Atari ST 
Development System 

T he Nexus EPROM 
Development System 

for the Atari ST consists of 

software and a 16-bit exter
nal EPROM programmer/ 
simulator that plugs into the 
ST's cartridge port. The 
device enables you to pro· 
gram EPROMs of BK and 
above and supports data 
transfer to and from the 
seria l port and disk flies in 
binary. hex-space and 
Motorola and Intel hex 
formats. 

The unit has two sockets 
for programming and read
ing EPROMS, 64K bytes of 
CMOS simulator RAM. an 
external simulation socket. 
and a socket for further ex
pansion. Internal (cartridge) 
simulation enables the unit's 
64K of RAM to be treated 
as if it were 64K of EPROM. 
During external simulation. 
the ST is free for processing 
other tasks. 

The system's software uses 
the GEM interface and pro
vides windows for displaying 
RAM or EPROM contents. 
Its data manipulatlon fea· 
tures include edit. locate a 
value. block move, fil l/clear 
RAM. ca lculate checksums. 
check for blank and pro
grammable EPROMS. and 
verify EPROM against RAM. 

The development system 
sells for £175. For more in
formation. contact Nexus 
Technical Serv ices Ltd .. 38 
Melrose Ave.. Reading. 
Berkshire RG6 2BN. U.K.. tel : 
(0734) 664559. 
Inquiry 5 59. 

30 Modeling 
Package for Mac 

P hoenix 3 D is a set of 
Macintosh tools for 

creating and viewing three
dimensional models. You 
can design models from all 
sides. using the mouse to 
rotate. twist. stretch. bend. 
explode. and shrink or 
enlarge the image. You can 
then view the drawing from 
any angle. Drawing tools let 
you remove hidden lines. 
shade with 64 levels of gray. 
smooth facets. and filter the 
resulting image_ Drawings 
can be saved as MacPaint 
documents. With a conver
sion utility supplied on the 
disk. you can import models 
from other programs. 

Models can have as many 
as 1200 polygons (w ith as 
many as 22 sides). spheres. 
cones. prisms. and surfaces 
of revolution. The package 
provides 5 5 methods of 
rendering algorithms for 
building wireframe. hidden
line, flat-shaded. or smooth
shaded models. 

The program runs on the 
512 K Mac. Mac Plus. and 
Mac XL; supports HFS. 
Switcher. and Servant and 
works with the lmagewriter 
and LaserWriter. Phoenix 3D 
costs $39.95. Contact 
Dreams of the Phoenix Inc .. 
P.O. Box 10273. Jacksonville. 
FL 32247. (904) 396-6952 . 
Inquiry 560. 

Apple-based System 
for Handicapped 

P oint to Pictures is a 
software/hardware sys

tem for persons with IQ 
levels of 20 to 80 or 
developmental ages of 6 
months to 5 years. R. J. 
Cooper & Associates says it 
designed its package. based 
on research at a school for 
low-functioning 3· to 2 2-year: 
o lds. to fulfill three goals: in· 
crease educational produc
tivity, stimulate spontaneous 

(amtinuedl 
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.. .ABOUT ANALYZING
ViQUR D' ,\T'A You might be spreading your
1 1 '.t\.l, • spreadsheet a little too thin. Or 
maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/PC+·· -a full 
sollware family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry·· lakes the effort out 
of entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro
vides a power!ul array of statistical and reporting 
procedures. 

Examine it. SPSS/PC+ Advanced Statistics- lets you 
get more serious with your data. 

Table it. SPSS/PC+ Tables·· produces presentation
ready tables instantly 

Chart it. SPSS/PC+ Graphics·· featuring Microsoft 
Chart creates show-stopping graphs and charts. 

Map ii. SPSS/PC+ Mapping·· featuring MAP-MASTER'· 
-our latest option-creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc.. a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For detai ls, contact our Marketing 

Department. CALL 1/312/329-3630 

Sl'SSinc. SPSS Inc. • 444 North Miohigan Avenue. Suite 3000 • Chicago, Illinois 60611 
In Europe: SPSS Europe B:V. •P.O. Box 115 • 4200 AC Gorinchem. The Netherlands • Telephone: + 31183036711 • TWX: 21019 

SPSS/PC+ runs oo IBM PC/XTIArs wrth hard disk. Contact SPSS Inc. tor compatible microoompu""8. SPSS/PC; . SPSS/PC 1 0"1a Entry. SPSS/PC+ Advanced S1atis1JC:S. SPSSIPC t lilble'S, 
SPSS/PC• Graphocs and SPSSIPCi Mapping rue trademarks oi SPSS Inc. IOf llS propriclary oompulor soft""'re. Chart and ~1 ""' lradcma!1<s rJ Mlctoodl ~- MAP-MASTER iS a 
1ra:1~mark ol Deos.on Resources. Cl l986. SPSS Inc. 
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speech. and help with early 
acquisition of augmentative 
communication skills. 

PTP uses a large graphics 
tab let (the Power Pad) with 
large pictures on its surface 
to allow low-functioning in
dividuals to interact with the 
Apple Ile. The system 
employs graphic and verbal 
prompts (using the Echo+ 
speech synthesizer) . An in
terface that hooks to the 
game port controls two 
switch-modified toys. which 
can correlate lo pictures on 
the Power Pad. 

Several configurations are 
available. Software prices 
range from $49.95 to 
$199.95. The Power Pad and 
the Echo+ sell fo r SI 50 
each. For more information. 
contact R. J. Cooper & As· 
sociates. 2144 South 1100 
E. Suite l 50. Sa lt Lake 

Ci ty. UT 84106. (801) 

263-1388. 

Inquiry 561. 


MacBus Holds 
PC Add-on Boards 

D 
esigned for laboratory. 

instrumentation. and 


test and measurement ap

plications. National In· 

struments' MacBus expan

sion unit provides a Macin

tosh Plus with a means of 

using JBM""<ompatible expan 

sion cards. 


The MacBus unit has five 
16-bit PC AT expansion 
slots. two of which are oc
cupied by a microcomputer 
card and an SCSI card that 
provides the communica· 
tions link to the Mac. The 
three remain ing slots can ac· 
commodate AID converters. 
digital IK>. seria l communica
tion links. video frame grab
bers. and other boards com
patible wi th the IBM PC or 
PC AT 

Data acquisi tion and in· 
strument control are per· 
formed by National lnstru· 
ments' GPIB-V50 microcom· 
purer card. wh ich conta ins 
an 8-MHz. 16-bit micropro
cessor. circuits that control 

T{1e Kurzweil Voic.eterminal ads as a tem1i11al or stand-alone PC. 

the AT<ompatible bus. and 
an IEEE-488 interface. The 
card can also hold an op
tional 8-MHz math copro
cessor. The operating 
system. contained in EPROM 
on the card. is a version of 
the company's IBCL (Instru
ment Bus Control Language) .. 
which provides commands 
for controlling GPIB in
struments and a program 
development language. 

The system's software In
cludes an IEEE-488 bus con
trol and configuration 
utilities and a driver for the 
MacBus hardware. Language 
interface libraries provide 
access to the IEEE-488 
driver and the MacBus hard
ware from user-developed 
programs written in C and 
BASIC 

List price for the hardware 
is $1495 : for the software. 
5200. Contact National In
struments Corp.. 12109 
Technology Blvd .. Austin. TX 
78727-6204 , (800) 53 1-4742: 
in Tuxas. (800) 433-3488. 
Inquiry 562. 

Kurzwell's 
Volcetermlnal 

K urzweil Applied In 
telligence introduced 

the Kurzweil Voicetermlnal 
(KVT). a 1000-word in
telligent terminal that 
enables you to use spoken 
words and phrases to con
trol. enter data into. and 
retrieve data from main
frames and minicomputers. 
The terminal emulates ASCII 
o r IBM 3270 terminals and 
also funct ions as a stand· 
alone computer that can run 
most IBM PC-compatible 
software. 

Each Kurzweil Voice
terminal consists of an IBM 
PC XT-"Compatible computer 
wi th embedded voice recog
nition. a IQ-megabyte hard 
disk drive. and a 360K-byte 
floppy disk drive. The 
system is also equipped 
wi th a monochrome d isplay. 
two serial ports. and one 
parallel port. 

The KVT connects to host 
systems via a hard-wired 
serial communications line 
or a modem. The system 
automatica lly translates 
voice commands and data 

into keyboard inputs: no 
modification to host applica
tions is required . Multip le 
users can train the terminal 
to recognize their voices 
and ta ilor the vocabulary for 
particular applications. The 
company also offers pre
defined command sets for 
mainframe applications. 

In a stand-alone configura· 
tion. the Voiceterminal costs 
$9500: with ASCII emula
tion. $9900: and with IBM 
3270 emulation. SI0.900. 
Contact Kurzwei l Applied In
tell igence. 41 1 Waverley 
Oaks Rd.. Waltham. MA 
02 154 . (617) 893-5151. 
Inquiry 563. 

TaUgrass 
File Servers 

T allgrass Tuchnologies in
troduced two file server 

products that support a 
variety of local area network 
configurations and commu
nications options. Both 
products use the VINES vir
tual networking software de
veloped by Banyan Systems. 

The TG-8000 is a 32-bit 
desktop network file server 
that provides wide-area net· 
working. host access. server
to-server communications. 
and resource sharing for 
sma ll networks. The 
TG-8000AT is a software· 
only version that enables an 
IBM PC AT or compatible to 
function as a network server. 

Prices for the TG-8000 
begin at 58495 for a con· 
figurat ion that includes l 
megabyte of RAM. a 50
megabyte hard disk. and 
60-megabyte tape backup. 
The VINES software costs 
$1895. The TG-8000AT soft
ware. which is scheduled to 
ship in October. wlll also 
sell for $1895. Contact 
Tallgrass Tuchnologies Corp.. 
11 100 West 82nd St. 
Overland Park. KS 66214 . 
(913) 492-6002 . 
Inquiry 564. 

(co11ti11ued) 

Inquiry 24 7 fo r End· Users. 

Inqui ry 2d8 for DEALERS ONLY. 
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.-
SYSTEMS 

AT Compatible 
from Wyse 

W yse Technology an
nounced the WYSEpc 

286. an IBM PC AT-com
patible computer that 
operates at 10 and 6 MHz_ 
The computer orfers up to 
81.2 megabytes of disk 
storage. several display op
tions. and a standard PC AT 
keyboard or an IBM En
hanced Personal Computer 
keyboard. 

Standard features include 
640K bytes of RAM. eight 
full-size PC AT expansion 
slots. a real-time clock with 
battery backup. an RS-232C 
serial port. and a parallel 
port. Also included as stan
dard are M&DOS 3.1 and 
CW-BASIC 3.L The computer 
can be configured with a 
1.2-megabyte half-height 
floppy disk drive. a 
20-megabyte half-height 
hard disk drive. and a 
40-megabyte full-height hard 
disk drive. 

The company is also offer
ing three monitors and two 
graphics adapter boards. all 
of which are PC· compatible. 
for use with the WYSEpc 
286. The 14-inch monitors 
include the WY..530 mono
ch rome monitor ($23 5). 
WY-630 rnlor graphics 
monitor ($599) with 640 by 
200 resolut ion. and WY-640 
EGA-compatible monitor 
($749) with 640 by 350 or 
640 by 200 resolut ion. The 
WY-430 graphics board 
($299) is compatible with 
the Hercules graphics 
adapter. IBM Color Graphics 
Adapter. and Plantronics 
display adapter. The WY-440 
graphics board ($499) pro
vides compatibili ty with 
IBM's Enhanced Graphics 
Adapter. 

The computer can also be 
connected to Wyse terminals 
for use as a multiuser sys
tem. With a 1.2-megabyte 
floppy drive. the system sells 
for 52499: with a 20-mega· 
byte hard drive. $2999: and 

unitfi's Z· 181. an IBM PC co1npatible wilf1 640K byles of RAM. 

with a 40-megabyte hard 

drive. $4199. Contact Wyse 

Technology. 3571 North First 

St. San Jose. CA 95134 . 

(4081 433-1000. 

Inquiry 565. 


1\vo VMEbus 
Single-Board Systems 

Force Computers· CPU-6 
series of VMEbus 

boards is based on 68000 
or 68010 processors and 
supports floa ting-point oper
ations. The CPU-6 series of· 
fers 512 K bytes of dedicated 
on-board DRAM permitting 
zero-wait-state operation at 
8 MHz and one-wait-state 
operation at 12.5 MHz. A 
6888 1 coprocessor at 8 or 
12 .5 MHz is optional. 

Four 28-pin JEDEC 
sockets accommodate 275 12 
EPROMs for up to 2 56K 
bytes of user and system 
program area or 8-bit·wide 
SRAM devices. Three 
RS-232C serial ports and 
one parallel port are also 
incorporated. Other stan· 
dard features include a real
time clock with battery 

backup and a 16K-byte 
monitor including a one-line 
assembler/disassem bier. 

The base board sells for 
S184 5. Contact Force Com
puters Inc .. 727 University 
Ave.. Los Gatos. CA 95030. 
(408) 354-3410. 
Inq uiry 566. 

Motorola introduced 
a 32-bit VMEbus

compatible board (Model 
MVMEl 33) that incorporates 
a 12. 5-MHz 68020. a 68881 
floating-point coprocessor. 
and I megabyte of DRAM. 
A 16.67-MHz version (Model 
MVMEI 33-1) is also avail
able. 

Among the other features 
of the single-board com
puter are a serial debug 
port and two RS·232C multi· 
protocol serial ports. three 
8-bit timers_ a real-t ime 
clock. and an A24 /D32 
V M Ebus master interface 
with system control ler capa
bi lit ies. 

With a 12.5-MHz pro
cessor. the board costs 
51995 . Contact Motorola 
Semiconductor Products Inc.. 
P.O. Box 20912 . Phoenix. AZ 
85036. 16021 438-3501. 
Inquiry 567. 

Zenlth's Zr181 
Laptop Computer 

- enith introduced the Z Z-181. an IBM PC-com
patible laptop computer 
priced al 52399. Like the 
IBM PC Convertible. the 
zenith machine uses a 
4.77-MHz CMOS 8088 pro
cessor and features two 
3\.?·inch floppy disk drives 
capable of storing 720K 
bytes of data each. Unlike 
the Converti ble. the Z-181 is 
completely compatible with 
the ROM BIOS in the !BM 
PC. according to Zenith. 

The Z-18 1's fold-up LCD 
screen uses what the com
pany calls supertwisted 
birefringent crystals with 
electroluminescent backlight
ing to attain a claimed con
trast ratio of 12 to I . (Zenith 
claims that a standard 
monochrome CRT has a 
contrast ratio of 3 to I .J In 
addition. the screen can 
display true shades of gray 
and has both brightness and 
contrast controls. 

The 11.8-pound computer 
comes standard with 640K 
bytes of memory. connec· 
tors for RGB and composite 
monochrome monitors. and 
serial and parallel interfaces_ 
The portable also comes 
with MS·DOS 3.2 (a BASIC 
interpreter is optional). a 
rea l-time clock. a nickel
cadmium battery that 
powers the unit for up to 
five hours. an AC charger. a 
socket for an 8087 math co
processor. and a set of 
"desktop" software pack
ages. Options include a 
5V. -inch banery·powered 
disk drive. a 30011200-bps 
internal modem _ and an in· 
terface for a bar code 
reader. 

For more information. con
tact Zenith Data Systems. 
IOOO Milwaukee Ave.. Glen
view. IL 60025. (800) 
842-9000: in Illinois. (312) 
391-8949. 
lnquiry 568. 

[amtimtedJ 
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Princeton 

is the best choice 


in PC monitors. 

When you 're looking for a personal 
computer monitor, look at 
Princeton Graphic Systems. Our 
growing family of high quality 
personal computer 
monitors delivers 
compatibility, 
brill iant colors, 
high resolu tion, 
and dependability . 
Whetf1er you 're 
designing sophist!

cated business graphics or 
number-crunching a financial 
spreadsheet . That 's why Princeton 
is number one in the minds of more 

and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear: Pick the com

pany that's at the 
top . Princeton 
Graphic 
Systems. 

HX·l2E. Our EGA· SR-12P. Top·oHhe-l[ne HX·12. High resolution RG8 SR·12. Supet high resolu· MAX-12. High resolution HX-9/ HX·9E. Compacl n n.e
C(lf11pat1ble m:inilor gives anaJog color monitor color monHor with .31 mm UonRGB moolto1 with a amber monitor. When 11500 l~dl high resolution RGB 
you 64 vlvid colors. Extra features ulua high 1esolu1ion dol pitch gll/es you be11er .3 tmm dot pitch. Compa1i· wi\11 an IBM·compatlble monitor. Perteet fOt worl<Sla· 
sharp leJ<.l and graphic 640x 400) . 4,096 colors graphics, betler teld than ble with Sigma Destg ns Col· monochrome adapter tlons where space is al a 
displays. The finest do\ 1or superb' graphlcs. Ttie IBM's !:olor MonllOI (5153). or 400 board ancl olheFS. de!Jvers 720 x 350 reSOlu· premium. Bolh feature a .28 
pitch (. 28mm) of any IBM· finest clot p.\ch (.26mm) ol Nonglare scieen. V01ed GM!s ycu 400 I nes ol tion . With an IBM· dot prtch and an etched dark 
compatible enhanced any PGC-ccmpatible "BesI In lh'eWork! " two 1eso1~tlon. Nonglare screen. compatible color adapter, glass screen. Ergo-
monitor. ~onglare screen. mooi1or. LamlnatM nonglare yeaFS running rn PC World's 640 x 200 resolu~on with 1 S nomic leatures Uke a bu~l· 
Fully compelIble with panel. " World Class PC C011tes1". shades ol ambef. The In 111vswl11et base. non· 
IBM's'" Enhanced Graphics monitor autorna1ically ad· glare screen, and abuDt· 
Adapter (or equivalents). Ju Sis to ellher c-arcl. fn green/amber switch. HX·9EA~ monitors come wijh free claia and power cables. 

is compatible with IBM's EGA 
(or equivalents). 

Visit your local computer store today and ask about our full Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 

line of high resolution color and monochrome monitors. Princeton, NJ 08540; (609) 683-1660; TLX 

Monitors that live up to thePrinceton Graphic Systems 821402PGSPRIN ; (800) 221-1490, ext. 1104. 


IBM1$ a tridema!I< 011n1emillionll Business MadiInes. 1oc. GolOf •DO os a!Bd!matktradition of quality, performance , and value. of.Sigma De1t9ns. 1nc.. Cllla<lEGA..- IS a1rademalk OI Owdram Cotp.Ccmpaqosa
lradernarl< OI ~ Ccmp!l!Dt C(irp.P INCE110NC!I 

GRAF'HIC BVBTEMB 
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~. PER I PHERALS 

Une Printer for PCs a superset of the Hayes AT including a video projector. plugged into its four power 

T he Personal Line Printer 
command set. as wel l as the 
Bell 2 l 2A and CCITT V.22bis 

an IBM monochrome moni· 
tor. a television. or a VCR at 

outlets. The device com
plements pcAnywhere. a 

from Printronix is de and V. 29 standards. Contact low resolution_ For an addi· remote-access communica· 
signed for use with IBM PCs. EVl/Fastcomm Data Corp.. tional Si 500. MicroGraphic tions prog ram developed by 
XTs. ATS. and compatibles_ 12 34 7-E Sunrise Valley Dr.. orfers a 20-inch monitor Dynamic Microprocessor 
The printer. which produces Reston . VA 22091. (703) with a resolution of 1024 by Associates tha t runs on IBM 
an entire line of dots at one 620-3900_ 980 that is said to be the PCs. Suggested retai l price 
time. operates in draft mode Inquiry 570. same as the one offered for Teleswitch is 5229_ Con-
at 13 4 lines per minute and with Sun computers_ tact EKD Computer Sales 
in near-letter-quality mode 
(with a character matrix of MJtsubishJ's 

The company claims that 
almost all Macintosh soft· 

and Supply Corp.. 764 Mid
dle Country Rd.. Selden. NY 

18 by 3 5 dots) at 4 7 lines 
per minute. The printer is 
also capable of producing 

Low-Cost Digitizer 

T he Grafnet Model-O J 

ware that uses a ··grow bar" 
can be grown to cover the 
entire high-resolution screen. 

11784. (516) 736-0 500. 
Inquiry 573. 

IBM block graphics charac
ters and bi t-map graphics at 

from Mitsubishi is a 
standard page-size digitizer 

By the end of the year. the 
company expects to have an Memory Upgrade 

a resolution of 60. 120. or 
240 dots per inch_ Plug-in 
cartridges enable the printer 
to emulate the IBM Pro· 

with 9n active area 8.3 
inches by I l.8 inches. Priced 
at 5395 . the tablet comes 
with a pen or an optiona l 

option available for the in
terfa ce that wil l let users 
connect a video camera and 
do fast digitization. Contact 

for Amigas 

A legra. a memory expan
sion unit from Access 

printer. Epson L0-1500. and four-button puck. MicroGraphic Images Corp_, Associates. adds 5 l 2 K to 2 
Diablo 630. A choice of 
downloadable fonts is also 
available. 

The printer comes with a 
Centronics parallel interface 
and 2K·byte buffer. List price 
is $795. wh ich includes a 
tractor and friction feed 

The digitizer operates at 
up to 60 points per second; 
its resolution is O.l mm or 
250 lines per Inch. It fea
tures a DIP-sw itch-selectable 
range of output data for· 
mats that. the company 
says. makes it compatible 

20954 Osborne St.. Canoga 
Park. CA 91304. (818) 
407-0571. 
Inquiry H2. 

Tuleswitch Gives You 
Access to Remote PC 

megabytes of RAM to the 
Commodore Amiga _ The 
unit supports the auto· 
configuration architecture of 
the Am iga; with 512K bytes 
of RAM. ft costs 5379. 

According to the compa ny. 
the Alegra's power requ ire-

and two font/persona lity 
modu les. Additiona l font 
cartridges cost $40 each. 
Contact Printronix. 17 500 
Cartwright Rd.. P.O. Box 

with any computer input 
protocol. The tablet works 
with Au toCAD. P-CAD. PC-
Paint. and other standard 
software packages. 

T eleswitch. a power-
control device that can 

be activated through a 
rem ote phone or modem. 

ment is less than 5 watts for 
all versions: power ls sup
pl ied by the Amiga at the 
expansion connector. Con
tact Access Associates. 4 91 

19559. Irvine. CA 92713. A power supply is bun- enables a pas.sword· Aldo Ave.. Santa Clara. CA 
(800) 826·3874 : in california. 
(800) 826-7559 or (71 4) 
863-1900. 

died wi th th e tablet; a 6-foot 
RS-2 32C connecting cable is 
optional. Contact Mitsubishi 

authorized caller to turn 
on a personal computer and 
peripherals at any time and 

95054. (408) 727-0256. 
lnqulry 574. 

Inq uiry 569. Intern ational Corp.. 520 
Madison Ave.. New York. NY 

from anywhere_ The device 
keeps the system's power on Streaming Thpe 

300- to 9600-bps 
Modem 

10022. (21 2) 605-2607 _ 
Inquiry 571. 

for as long as the caller 
stays on-line. A time-delay 
circu it turns the power arr 

Backup for Macs 

M irror Tuchnologies· 

f astcomm Data intro
duced a modem that 

High-Resolution 
Display for Macintosh 

five minutes after the caller 
d isconnects the line. 

To power a computer up. 

Magnum Tape 20 tape 
drive offers image. file-by
file. and incrementa l tape 

transmits data at 300. 1200. 
2400. and 9600 bps. The M icroGraphic Images is 

you dial the nu mber. hang 
up the phone when the 

backup for the Macintosh 
computer. The drive uses 

Fastcomm modem enables offeri ng MegaScreen. a system answers. and then tape cartridges (S29) with a 
you to connect with another graphics display interface for redial after about a minute capaci ty of 2 5 megabytes. 
compu ter at lower speed. the Macintosh that provides or a sufficient interval to Priced at SI 195. the drive 
then switch to 9600 bps for a resolution of 1024 by allow the computer to boot connects to the SCSI port of 
downloading files. 1024 pixels. The 51495 up. Red ial and password a Mac Plus or to a Fat Mac 

Ava ilable in internal board includes I28K bytes validation must be com- equipped with the com
[5979). external ($999). and o f memory and fits inside pleted within five minutes; pany's Fast Port option 
rack-mo unt ($979) models. the com puter. otherwise. the device auto ($199)_ Contact Mirror Tech-
the modem offers auto-dial/ According to the company. matically turns the com nologies. 2209 Phelps Rd .. 
auto-answer capa bilit ies and the board can be modified puter's power off. Box 304 . Hugo. MN 5 5038. 
nonvolatile memory for star· to work with any monitor. The unit also features (6 12) 426-3276. 
ing communication param· voltage spike and surge sup- Inquiry 575. 
eters. The modem supports pression for all devices (co;rti1med) 
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Di c drive should never forget on ~<ing: 
your important information. 

At Seagat , we build our drives lo protect 
your data again l all mi haps. And we put 
each d1ive through a s ri of grueling tests 
lo mak me it doesn't forget. 

That' why quality- on iou ustom r 
have bought more than 3 million of our 
5V't hard disc drives. 

So the next time you're looking for a new 
·ompule1; di · memory upgrade or add-on, 

ask for agat b nam . 
lL' all you need lo rem mber. 
Seagate Technology, 920 Disc Drive, 

Scott Valley CA 95066. 800-468-DlSC. 
ln California, 800--468-0ISK. 

c555> Seagate 

Inquiry 305 for End-Users. Inquiry 306 for DEALERS ONLY. SEPTEMBER 1986 • BY TE 41 



WHATS NEW 


ADD - I NS •
~ 

Internal Hard Drive 
for Tundy 1000 

A n internal IQ-megabyte 
hard disk drive for the 

Tundy 1000 is available from 
J&M Systems. The $495 
drive comes with a con
troller. cables. mounting 
hardware. and installation 
manual. The drive requires 
IBM PC-DOS 2.l or later; its 
low power consumption. the 
company says. enables it to 
be powered by the Tundy 
IOOO's power supply. For 
more information. contact 
J&M Systems Ltd . 15100-A 
Central SE. Albuquerque. 

M 87123 . (505) 292-4182. 
Inquiry 576. 

PC Network 
for $250 
per Computer 

T he Invisible etwork. a 
local area network for 

IBM PCs and compatibles. 
can connect up to 45 com
puters at a maximum 
distance of 1300 feet. Each 
computer in the network is 
equipped with a plug-in 
board and linked with dou
ble twisted-pair wire and 
telephone jacks The net
work requires one computer 
with a minimum of 320K 
bytes of RAM and a hard 
disk to be used as server: 
the company recommends 
an IBM PC AT. 

The network transfers data 
at a rate of 700K bits per 
second. lt requires the IBM 
PC Network program as the 
network operating system 
and can run PC- or MS-DOS 
3. I or later and multiuser 
NETBIOS programs such as 
dBASE Ill Plus. R base 5000. 
and others. 

Each plug-in board costs 
5249.9 5; a 30-foot cable 
sells for $10. A starter kit 
wtth two plug-in cards and a 

cable costs 5499.90. For 
more information. contact 
Invisible Software Inc .. 481 
4 7th Ave.. San Francisco. CA 
94121. [4 15) 22 1-0916. 
Inquiry 577. 

Plug-in ROM 
Simulator 

T he ROMSim from 
Grossman + Associates 

is a ROM simulator board 
designed to increase the ef
fic iency of microprocessor 
development. According to 
the company. the board can 
be used in place of in-circuit 
emulators in most develop
ment applications. 

The board occupies one 
slot in the IBM PC AT and 
compatibles and emulates 
2716. 2732 . 2764. 27128. 
and 27256 ROMs. ROM· 
based programs can execute 
from the board's RAM. and 
programs assembled on the 
computer can be loaded 
directly into the board. You 
can use the standard 
DEBUG uti lity to enter 
patches or changes to a 
program while debugging. 
The board also features ad
dress trapping and a pro
cessor address ca pture. 

The ROMSim costs $650. 
For more information. con
tact Grossman + Associates. 
749 Grayling Bay. Costa 
Mesa. CA 92626. [7 14) 
662-7911. 
Inquiry 578. 

4- and 8-Megabyte 
RAM Upgrades 
for RT PCs 

Clearpoint re leas~d two 
memory expansion 

boards for the IBM RT PC 
The RTRAM/4 offers up to 4 
megabytes of RAM using 
256K ZIP DRAMs. and the 
RTRAM/8 offers an 8-mega 
byte capacity using megabit 
DRAMs. Both boards sup

port the RTs error detection 
and correction logic and 
have an access time of I 50 
nanoseconds. 

The RTRAM/4 draws 1.9 
amps. and the RTRAM/8 
draws 1.4 amps because 
of the fewer number of 
DRAMs. List price for the 
4-megabyte board is 51895 : 
for the 8-megabyte board. 
54395. For more informa
tion. contact Clearpoint Inc .. 
99 South St.. Hopkinton. 
MA 0 1748. (6 17) 435-5395. 
Inquiry 579. 

Definlcon's 
32-blt Coprocessors 
for PCs 

D efinicon Systems has 
developed two 32-bit 

coprocessor boards for IBM 
PC XTs. ATS. and compatible 
computers. The boards have 
an NS32032 processor oper
ating at a min imum of 10 
MHz. an NS32081 floating· 
point processor. and an 

532082 memory manage
ment unit for MS-DOS vir
tual memory functions. Both 
boards support mult iuser 
tasks under AT&T's U IX 
System V. 

The basic board (DSE-32) 
can be equipped with up to 
2 megabytes of dual-ported 
RAM. The DSl-32E comes 
with 2 or 4 megabytes of 
120-ns RAM and features an 
ex pansion socket that ac
cepts one or two half-size 
piggyback boards for up to 
12 megabytes of RAM. The 
DSl-32E is also available 
with a clock speed option 
that boosts the clock rate to 
15 MHz. Both boards in
clude a 2681 DUART operat
ing at 38.400 bps and two 
RS-232C serial ports via 
DB-2 5 and DB-9 connectors. 

The boards' proprietary 
loader runs under MS-DOS 

2.0 and later. For software 
development. the company 
offers C. Pasca l. and FOR
TRA compilers. as well as 
assemblers. linkers. loaders. 
library managers. symbolic 
debuggers. public domain 
FORTH and LISP. a graphics 
library for virtual screens. 
and utilities. 

Prices for the DSl-32 begin 
at $1495 : for the DS1·32E. 
$2295 . A 4-megabyte add
on board costs SI 795. For 
more information. contact 
Definicon Systems Inc .. 
31324 Via Colinas. Suite 
108. Westlake Village. CA 
91362 . (818) 889-1646. 
Inquiry 580. 

GPIB Interface 
for PCs 
from Philips 

P hilips introduced a GPIB 
interface that allows an 

IBM PC. AT or compatible 
computer to connect to and 
control up to I 5 instru· 
ments. 

The PM 2201 board plugs 
into one of the computer's 
expansion slots and comes 
with supporting software 
and an installation and pro
gramming manual. The soft
ware enables you to ca ll 
GPJB procedures through a 
high-level language addition 
to the computer's BASICA 
or CW-BASIC interpreter. 
Functions include bus ini
tialization. sending com
mands. sending and receiv· 
ing messages. remote and 
local instrument setting. 
serial polling, time-out set
ting. error report ing. and 
others. 

The PM 2201 selfs fo r 
5850. For more information. 
contact Philips Test and 
Measurement Instruments 
Inc.. 85 McKee Dr .. Mahwah. 
NJ 07430. (201) 529-3800. 
Inquiry 581 . 

(coflli11ued1 
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Fonta.,1· printed all of the~. 

See What You Can Do 

Pre:scmations! Nc.:w letter..! Fl) er~! 
• ign ·? Overhead Foils! lnvi ta· 
clons! Menus! Logo ! An · 

nounc:emcnts! Banners! Layou t ! 
\\ 11cn 111u need agoudlooking \ is11;1I 
quit-kl) you tH:1:tl FOi\'T. '>Y - 'upcrh 
1 ~pd:1u.·' Jlld 'implc drawing 111 lllH.' 
t:: l'' 1u 11,e pat·kage 
FO\-J~\SY g 1\ -L'S you J "what-yo u-sec-is· 

what-you-get" picture, .L~ you type and dr:.iw 
l lll 1hc ~rJph1c' 'l.'.re1:11 o f your !Bl> I PC. You 
ran t rc:llL' a pagc at :i time. ee :1 111 ini pit 
1urL' of1h;11 p:.tgL'. pn111 11 . :ind ,,;1\c it 11 11 di'k 
PagL' 'i/c ,, limited only h) llll'lllory. nrn hy 

Features 
l'mpon ional 'P:HL'. ju~lll~'. kt·m. huld 

!Jll'. rL·a11~111gt'. magn il\ . hl:id-. wh111: rL·, ·er 

..... 1. 111\: ll l;' . lll ilTOr i llla)..:L'. lint··.. l'L'll: lllgk,. 

1 ' ' .11 .... d1:1\\ . 1111 in . undl 1 ( .111d 11 11 undc 1l. l )Jl 

Iinc hi: lp. 200 p:tgL· hook..ind L';IS\ 1 n ntml 
t1C11n kt.:\'bo;1rd o r mou...c: Co rporn 1c 
Ii ·i.:n.'c' av:1ilah i<:. 

Fonc~. ti mh, anti morl' fon t ~' \\ L' h;t\L' 

1 "l'r .; -~ I\ pel:I< , .., 111 cour gn"' 111g l1hrar\', 

,lil t ! \\ ill hl' h.1(1j)\' ( (I 'L'lltl \1111 ift'l' l'riill 

,,lllljlk' ' CIll fCljli l''l 

\\ hl'n '' •u Lk·.il tl 1rn1h "·i1h 1lw 11u1111Eit 

lllll'l I th;tt\ ll') \ 'Cl\ I p,1\ l'Otk b(Jilt llll tf l, 

111hu111r J'11Lt'' II \"<11 1ordc·1 FO'-- I A'>Y ncm. 
\ IL' \\111 '.J.l\ l'Y11U .!H l1111h l.1 $"ill \. il lll'I :tl llu 

L'\ tl.1 th l fl:l' \\ il h "I lll:lm k , tl\l ft' ' ;I{ 'lll Ii .I 
'"" 111 ll t'. FO'-' li\..,~ hd1 1 11g~ 11 l , .. llll ,011 

\\,! f t' l1h1 .11\ t•\c·n 11 \'!>II .tlrc-.1tly h . tlt' ,1 
le111 1" pn1g1-;1111 

With Equipment Needed 

Money-Back 
Guarantee 

Folll :t 'Y is not copy prnlc.!Cll'tl :111d ha~ ;i 
50 tl.1y money lx1ck gu:1r:1nll't' '>o, 1akt· 

:id1·Jnt.1gl' of 11ur hrt;>: 1k1hrnugh pncc anti 
ortli:r ll()W TOLL rnFE: 

r-------------------------------~ 

1-800-824-7888, operator 669 IOAOERS ONLYI l 
For funhtr information ;1ml s;1111c d:1y shippin!:. call : (8 18) ..,65··i ·i-l·i FONTASY I569.95 

f?l!l~t ll airc Mc.. tlox~60 Shipp~:: l 
.'-:o . l!o ll ) 1·ood. C:A 9 1M>5·05(>0 Tota l I 
Namc C.ompanr I 
Atl<.lrcs.~ Tl'lcp ho nc I 
Ci ty. Sta ie: . Z II' I 
\ 'b:t l :\IC Exp. Dal« ----
C:o111p111cr ,\krnnry l'rirnt.:r I 
Tcrn\.'i: \ 1 C. \ 'b:a , t."hed•:"' . Pk"';l.'t.' ;,itk.l 5.\ 4K) 1'.hlppl ns.= ;md h;andlln~ in l '-' · or I 

~=~~~=~~~~~~~~~~~--------------~ 
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WHAT S NEW 


I"~,....f!. ,·1 S 0 F T W A R E • P R 0 G R A M M I N G L A N G U A G E S A N D A I D S . •... 

68020 c 
Cross-Compiler 
System 

S oftware Development 
Systems announced the 

UniWare 68020 C Cross· 
Compiler System. which runs 
under UNIX. XENIX. and 
DOS. It supports Kernighan 
and Ritchie with standard 
extensions and new lan
guage features such as the 
canst type specifier. function 
prototyping. and lint-like 
type checking. 

You can write programs in 
any combination of C and 
assembly language. and you 
have control over placement 
of program parts and the 
si zes of ints. pointers. and 
other types. 

The package includes a 
68020 assembler with 
macros. The DOS version 
sells for 5595 ; XENIX for 
51390: and UNIX for 52790. 
Contact Software Develop· 
merit Systems Inc.. 3110 
Woodcreek Dr .. Downers 
Grove. IL 60515. (312) 
971-8170. 
Inquiry 582. 

Ser ial Async 
Communications 

A serial asynchronous 
communications pack

age. Dual Seria l Port 
Manager from Akron Soft
ware provides an interface 
between an application pro
gram and the serial ports of 
an IBM PC. XT. AT. or com· 
patible. It enables applica
tions developers to write 
programs that communicate 
with external modems. com
puters. or other peripherals 
via the COM I and COM2 
ports. 

The lnterface program is 
interrupt-driven. buffers all 
received and t ransmitted 
data. and enables devel
opers to specify the size of 
each buffer. With DSPM. an 
application program ca n use 

both ports simultaneously. 
DSPM works with pro· 

grams wri tten in Pascal. C. 
compiled or interpreted 
BASIC. FORTRAN. and as
sembly language. It requires 
less than 2 K bytes of RAM 
plus buffer space. according 
to the company. and costs 
599. For more information. 
contact Akron Software. 53 
Hillside Ave.. lbronto. 
Ontario. Canada. M8V 157. 
(416) 251-1866. 
Inquiry 583. 

Multiuser Operating 
Environment 

RealFile from Realia 
enables you to use the 

file-sharing capabi lit ies of 
PC-DOS on the IBM PC Net· 
work. A central journal com
municates task record locks. 
current positions. and block 
alterations. 

The RealFile operating en
vironment runs on IBM PCs. 
XTs. ATS. and compatibles 
running PC-DOS or MS·DOS 
3.1 or higher. The program 

uses 8K bytes of RAM and 

costs SI 50. For more infor

mation. contact Realia. 10 

South Riverside Plaza. 

Ch icago. IL 60606. (312) 

346-0642 . 

Inqui ry 584. 


PDOS for 
68020 Systems 

E yring Research Institute 
announced a version of 

PDOS for 68020-based sys
tems. PDOS includes a real 
time. multitasking kernel. file 
manager. edi tor. floating
point module. assembler. 
and linker. These require 
less than 32K bytes of RAM. 
according to Eyring. 

The Insti tu te reports that 
the macro assembler runs 

up to 40.000 lines per 
minute. 

BASIC. C. Pascal. and FOR
TRAN are ava ilable for use 
with the 68020 PDOS. The 
operating system alone costs 
S12 50. For more informa
tion. contact Eyrlng Re
search Institu te Inc.. 1455 
West 820 N. Provo. UT 
84601. (801) 375-2434. 
Inquiry 585. 

A Ratfor for 
MS· DOS 
FORTRAN·77 

L ogical Developments 
says it has rewritten the 

Ratfor concept. used 
primarily in minicomputer 
applications. using C. en
abling it to work with 
FORTRAN· 77 compilers and 
personal computers. 

RF77 is a translator pro
gram. with programs written 
in RF77 syntax and then 
converted into equivalent 
FORTRA code. RF77 also 
accommodates FORTRAN's 
formatting req uiremenrs. 
enabling the programs to be 
compiled with any normal 
FORTRAN compiler 

RF77 adds WHILE. FOR. 
and REPEAT.. . UNTIL loop
control structures. which are 
not in FORTRAN. 

The RF77 program re
quires an IBM PC or com
patible running MS-DOS or 
PC-DOS 2.0 o r higher. RF77 
costs 565 . For more infor· 
mation. contact Logica l 
Developments. P.O. Box 
55 798. Houston. TX 77255. 
(800) 83 5·2246. ext. 41. 
lnqulry 586. 

Simulator/Debugger s 
for MS-DOS 
Machines 

M ecklenbu rg Engineer· 
ing·s simulator/debug

gers enable you to test and 
debug software by loading 

files in hexadecimal format. 
Status displays show the 
contents of the machine 
registers and also memory 
references. where necessary. 
Instructions are displayed 
disassembled and show the 
data about to be read or 
overwritten. You can change 
target machine registers and 
memory from the keyboard. 

The programs run on IBM 
PCs. XTS. ATs. and com
patibles. Vers ions are 
available for the 6300. 6500. 
6800. 8085. 8048. and 280. 
Each is $75. Contact 
Mecklenburg Engineering 
Inc.. P.O. Box 744. Chagrin 
Falls. OH 44022 . (216) 
338-8379. 
Inquiry 587. 

Visual COBOL 

V isual COBOL from mbp 
Software and Systems 

'Jechnology is an enhanced 
version of its native code 
COBOL compiler. New 
features include full support 
of DOS path names. faster 
compilation speed. and a 
shrink utility that. according 
to the company. reduces the 
size of executable code. 

This screen management 
system has an enhanced 
mask editor that creates a 
working-storage screen 
definition in the form of a 
COPY file. The enhanced 
mask editor also offers rea l
time numeric field validation 
and update capabilities with 
an ACCEPT statement. 

Visua l COBOL runs on 
IBM PCs. XTs. ATS. and com
patibles with 192K-byte 
RAMs. The company recom 
mends a hard d isk. The 
package costs S 11 50. Con· 
tact mbp Software and 
Systems 'Technology Inc .. 
1131 Harbor Bay Parkway. 
Su ite 260. Alameda. CA 
94501. (415) 769-5333 . 
Inquiry 588. 

(co11timmil 
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TRANSEC NEW PRODUCTS 

Program Review: 

Makes d BASE Easier to Program, 
Reduces Logic Errors, Bugs 
TranSec d A ALYST '" automatica lly 
converts any d BASE Ill program to 
d BASE Ill PLUS with true record a nd 
file locking for multi-user operation. 
F atures include sy nta x/blocking 
ana lysis, tabbed file output, variable 
cross referenc . Framework-type inter
face command windows, pop-up menus, 
graphic analysis REPORTS menu . 
Saves programmer's time toanaly-L.e and 
deb ug d BASE II, Ill, or PLUS. Supports 
multi-user Oipper and network ver
sion of WordTech. Not copy protected . 
Rated a "best buy." 
TranSec dANALYST '" $74.95 plus $5 s/h 
TO ORDER : 1-800-423-0772 VISA/MC 
IN FL: 1-305-474-7548 

Program Review: 

Simplify Naming, Finding Your 
Files with 32-Character File Names 
TranSec PCEasy •~ is a new easyto-use 
"office nvironment" file management 
system tha t allows anyone to easily 
organize large amounts of data on a 
hard disk . Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you thin k. Use eas ily re
membered plain wordsornu mbers. The 
interface s tructure mimics the pap r 
world, only it's faster, better and easier 
to use ... by pr grammers, managers, 
secretaries, cl rks. PCEasy immediate
ly finds fi le cabinets, file drawers, fi le 
folders , spread heel , reports in their 
own logical location. Au tomatic menu 
access to application programs. Works 
with all popular appl ications and utili
ties. Not copy protected . Rated"•*** 
for ease of use." 

UNLOCK™Removes 

Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 
UNiock "copying" disk allows you to required in drive "A." Run on a RAM 

make "unprotected" DOS copies of d isk simply and conveniently. Also, 

popular original program disks. Unpro copy DOS SW' programs to 3W' 

tected backup copies perform per diskettes. For IBM® PC, XT, AT, com

fectly, as do copies of these copies. patibles , 256K or more, DOS 2.1 or 

UNiock copies run on any hard disk, higher. Choice of the critics! 

including Bernoulli Boxes. No original 


Guaran teed to work only with programs below: 

$49.95UNLOCK'" ALBUM "A" PLUS C""" $-4 "1;p<handlong. F"'O?> CHde<& $10) 

• d BASE Ill & d BASE Ill PLUSTM • LOTUS 1·2·3™ (t.A·2.0J 
•FRAMEWORK I & UTI" •IBM WRITING ASSISTANfTM c1.oi1 
• CHARTMASTEA™ cs.11 •IBM FILING ASSISTANfTM (1.01 
• SIGNMASTER™ cs.11 •IBM REPORTING ASSISTANT™ 11.01 
• FASTBACK™ C"-'l • GRAPHWRITER™ 1u. 4."1J 
•HARVARD TOTAL PROJECT MGA.™ 11.101 • REALIA COBOL™ (1.2, 2.0J 
• THINKTANK™ c:i.o. 2.1J • MULTILINK ADVANCEO™ cu2.3Jl3) 

• DOLLARS & SENSE™ 12-01 

$49.95UNLOCK'" ALBUM "B" PLUS 

• MICROSOFT WORD™ 11.15, :i..o. :i..mJ
• SYMPHONY™ cu1 • PFS: ACCESS™ (1984Ed.)
• CLIPPERTM 

• PFS: PLANTll (BJ
•LOTUS 1-2-3 REPORT WRITER™ 11.01 

• PFS: GRAPH™ (BJ
• DOUBLEDOSn.t 

• PFS: WRITE™ 11.01, q
• smARTWORK™ 11.0 Rov. e1hru 10 • 1.11 • PFS: REPORT™ 18, CJ 
•DISK OPTIMIZERTu 
• MANAGING YOUR MONE\ffil 11.s, llil , 2.01 • PFS: FtLE™ co. C) 

•DATABASE MANAGER 11-THE INTEGRATORTll 12.0. 2.021 

SPECIAL OFFER " Best of UNLOCK" $74.95 
ALBUM "D" PLUS (""'• S4 •h'!>'"8ndlong F0<e0gn orders $10) 

• d BASE Ill & d BASE Ill PLUS™ • LOTUS 1·2·3™ c1.A·2.o) 
•FRAMEWORK I & 11™ •SYMPHONY™ 11.11 
•CLIPPER™ • LOTUS 1·2·3 REPORT WRITERT11 !U>J 
•FASTBACK™ 15.31 • DOUBLEDOS™ 
• CHARTMASTERTM 1s.11 •HARVARD TOTAL PROJECT MGR.TM ~.101 
• SIGNMASTER™ 1s. 11 •MANAGING YOUR MONEY1M 11.s, 1.s1. 2.o) 
9 DOLLARS & SENSE'"' (z.o) • THINKTANKT'M 12.0. 2.IJ 

•MICROSOFT WORD™ 11.1s. 2.0. 2.01J 

UNLOCK ·FLIGHT/JET #201 $14.95 
• FLIGHT SIMULATOR™ • J ET™ [Pi.s S4 ''"P """"'"'9 For°"'"·-· S1 0) 

CHOICE OF THE CRITICS! 
~PER.SONA'fJ " UNiock has two particularly en-
3•1@.lii me dearlng characteris t ics: it w orks, 

and wor k s simply. I w as able to qu ickly 
produce unprotec ted copies o f Lotus 1·2·3 
release 2, Symphony 1.1, Microsoft Word 2.0, 
d Base Ill 1.1, and Framework II. These copies 
performed fl awlessly, as did copies ol these 
copies:· Christopher O'Malley. 

PERSONAL COMPUTING, April '86 

..Because copy pro1ecllon can interfere 
w ith the ability to back up a hard d isk, 

business-oriented users may prefer program s 
llke TranSec 's UNiock ser ies." 

Winn L. Rosch. PC MAGAZINE, May 27, 1986 

" UNiock 4.7 defeats the latest Pro8 VT Elok and SuperLock type of copy 
protection scheme. It's men u-driven and works 
f ine on the programs it 's supposed to wo rk on : 
Lotus 1·2·3, dBase Ill, Framework, Symphony, 
Paradox, and several others." 

Jerry Pournelte, BYTE, Feb. '86 

ORDER TODAY TOLL FREE: fl!I 
1·~99;1~~~s~'??Js2 CZ 

TranSec PCEasy '" S74.95 plus $5 s/h 
TranSec Systems, Inc., 1802 North University Drive, Plantation, FL 33322 TO ORDER: 1·800-423·0772 VISAIMC Tl'utem•irk• are the • ole property or their respective owner•. UN1oc-k I• for uH only lo Improve the uM•bUUy or Je.g1lly ecqulr9d and 

IN FL: 1-305-474-7548 operat~ a.ohware. 

mailto:3�1@.lii
http:t.A�2.0J


WHAT'S NEW 


SOFTWARE• SCIENTIFIC AND ENGINEE RING 

Program for 
Robot Design 

K em lnternational·s MAT
MA . a program for 

computer-aided design of 
robot arms written at Texas 
A&M. is based on the Stan
ford manipulator. The soft
ware can predict the degree-
of-freedom motion of the 
manipulator when the con
trol parameters of each link 
are specified. or it can tell 
what the control parameters 
should be for a particular 
movement. MATMA sym
bolically hand les the com
plex matrix manipulation. 

The disk contains sou rce 
code in BASIC for the IBM 
PC. The manual covers the 
theory or robot manipulator 
kinematics and the deriva
tion of equations. MATMAN 
sells for $85. Contact Kern 
International Inc .. 575 
Washington St.. Pembroke. 
MA 02359. (617) 826-0095. 
Inquiry 589. 

Computer-aided 
Circuit Design 

E soft"s electronic design 
tool. CompDes. is a 

menu-driven program with 
selections that range from 
basic electricity to circuit 
design. 

The program calculates 
values of circuits for active 
and passive filters. at
tenuators. amplifiers. and 
power supplies. You can 

determine circuit values of 
resistance. reactance. 
resonance. and decibel 
ratios with the program's 
built-in calculators. 

1b use CompDes. you 
must have an IBM PC. Xt 
AT. or compatible with MS
DOS or PC-DOS 2.0 or 
higher and at least 12 8K 
bytes of RAM. The price is 
$49.95. Con tact Esoft SOft
ware. P.O. Box 072 134. 
Columbus. OH 43207 . (6 14) 
49 1-0832 . 
Inquiry 590. 

Least Squares 
Approximation 

A lpha Applied Research 
announced R2. a least 

squares approximation soft· 
ware package with curve fit
ting and data correlation 
capabilities. 

You can build mathe
matical models of scientific 
and engineering data using 
a variety of functions. in-
eluding polynomia ls. ex
ponentials. power functions. 
logarithmics. trigonometries. 
inverse trigonometries. 
hyperbolics. and inverse 
hyperbolics. You can test 
many funct ional forms. ac
cording to the company. 
with the addition of user-
defined variables. You can 
also build linear and non
linear equations in two to 
ten variables from ex· 
perimental data. 

To run R2 you must have 

an IBM PC XT or compati
ble running MS-DOS or PC· 
DOS 2.0 or higher. at least 
256K bytes of RAM. and a 
single floppy disk drive. 
R2 costs S 199 for the single-
variable configuration; $298 
for the multiple version. 
Contact Alpha Applied 
Research. 2 3 5 5 McLean 
Blvd .. Eugene. OR 97405. 
(503) 485-684 1. 
Inquiry 59 1. 

Signal Processing 
on the IBM PC 

T ektronix announced 
Signal Processing and 

Display Programs. a wave-
form-processing. display. 
and data structure manipula· 
tion package. 

SPD offers signal process
ing algorithms. enhanced 
graphics. flex ible data struc· 
tures. and software libraries. 
According to the company. 
SPD has more than 190 pro· 
cessing functions. 

All of the waveform-pro
cessing graphic-display rune· 
tions and data structure ma
nipu lation util ities are writ· 
ten in C Some of these 
functions can be accessed 
through a BASIC interface as 
well. 

Hardware requirements in-
elude an IBM PC. XT. At or 
compatible with 2 56K bytes 
of RAM. a hard disk. and 
color graph ics adapter. The 
company recommends using 
an XT or AT with 640K 

SOFTWARE • BUS I NESS AND OTHER 

RAM. For BASIC program
ming. you'll need an IBM 
BASIC version 1.0 compiler. 
For C programm ing. SPD is 
compatible with Lattice C 
version 2.15. The cost of the 
package is 5950. Contact 
Tektronix Inc. P.O. Box 500. 
Beaverton. OR 97077. (800) 
426-2200: in Oregon. (503) 
627-9000. 
Inquiry 592. 

Guide to 
SignaJ Processing 

Moonshadow Software 
describes its SPIA as 

an interactive software guide 
for people who want to 
study signal processing. 
Using the program. you 
""build"" functions by select· 
ing from a library of pre
defined functions and math· 
ematical operations. These 
operations include Fourier 
transforms. convolutions. 
and correlations. Each com
mand is displayed grap h
ically in up to three win· 
dows. SPIA also operates on 
user-acquired data. 

The package runs on the 
IBM PC fami ly and com
patibles and supports 
several graphics adapters. in-
eluding Hercules and IBM 
devices. It costs $99: 
'"qualified students·· can buy 
it for $2 5. Contact Moon· 
shadow software. 5016 
castlewood Dr .. San Jose. 
CA 95129. (408) 446-2459. 
Inquiry 593. 

Linking XENIX 
Machines 

M MB"s TEAMate is a 
tool that enables 

groups of people to work 
together using their existing 
terminals. XENIX-based per· 
sonar computers. and 
software. 

TEAMate structures users· 
files into an out line form. 

from which members or the 
team can develop, reorga
nize. edit. or read docu· 
ments. These can include 
text. spreadsheets. or 
graphs. 

The software can also be 
used as an electronic mes
saging system and a com
puter conferencing system 

for both internal and exter
nal communication. 

The user interface is cur
cursor·controlled. Other fea
tures include an on-line help 
facility. database access con
trol. XMODEM support. and 
mappable keys for non
standard terminal support. 
You can customize the com
mands. database. and screen 
and print formats for vertical 

applicat ions. 
TEAMate runs under SCO 

XENIX System V on the IBM 
PC AT and compatibles 
Prices for TE AMate start at 
S199 5. An upgrade kit. 
which includes SCO XEN IX 
System V. a database sys
tem . a word-processing 
system. 2 megabytes of 

tw11linued) 
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BUT HIS TOOLS HAVE. 


Counting the corn and measuring the market used to demand And for lightning-fast. high-quality data processing. the 294 wide 
artistic. as well as accounting. virtuosity. And before you could carriage simply can 't be beat. 
show your results to the powers that be. you had to wait for the Add color as brilliant as anything along the Nile- just by 
ink to dry on the papyrus. pushing a button. And special effects like boldface. underlines 

Today the whole procedure is cut and dried. Computers and italics are as easy to use. too. 
separate the wheat from the chaff. The MICROLINE 290 series 
And printers present the results works with your IBM• . IBM com

I Ifaster than an asp can strike. patibles and other majorinii.. .... .-.... , ..... , ...... . 


Now. the new OKIDATA PCs. And works perfectly. 
MICROLI NE.4 290 series goes thanks to OKIDATA's high 
beyond speed to give you quality and rugged reliability. 
graphic capabilities the Count on OKIDATA to pro
ancient scribes would envy. duce the clearest presenta
The 292 model produces tions for your business. And 
executive-quality correspon count yourself lucky you 
dence at "need~it-yesterday" don 't have to know how to 
speed. The 293 prints just as draw. For the dealer nearest 
fast on paper as wide as 16 " . you. call 1-800-0KIDATA. 

We put buslness on paper. 

lnqu fry 256 



WHAT'S NEW 


S O FTWARE • BUSINESS AND OTHER 

memory. and four serial 
ports. costs $4 500. For more 
information. contact MMB 
Development Corp .. 753 
Deep Valley Dr .. Rolling Hills 
Estates. CA 90274. (2 13) 
541·4504. 
Inquiry 594. 

Relational Database 

M icrorim announced 
R:base System V. a 

database management prod
uct for the IBM PC and 
compatibles. This relational 
database enables multiple 
users to perform data man
agement and create pro· 
grams to automate data 
management tasks in stand· 
alone or multiuser LAN 
environments. 

R:base System V requires 
an IBM PC. XT. AT. or com
patible. wi th PC·DOS or MS
DOS 2.0 or higher for single 
users. 3.1 or higher for 
multiusers. Single users 
need 5 I 2K bytes of RAM: 
multiusers need 640K. A 
hard disk is required. The 
price is 5700. For more in· 
formation. contact Microrim 
Inc. 3925 159th Ave. NE. 
PO. Box 97022 . Redmond. 
WA 98073-9722 . (206) 
885-2000. 
Inquiry 59 5. 

Database for 
IBM PCs 

T AS-Plus. a program· 
mable re lational data

base. was announced by 
Business lbols. It combines 
the aspects of a file 
manager. a relational data
base. and an application 
development system. 

TAS-Plus enables you to 
create. add. change. and 
delete database records 
without writing a program. 
Front-end faci lit ies include 
pull-down menus and on·line 
help screens. You can dis
play multiple records and 
manipulate data with the 
browse utility. The report 

A screen from Microri11fs R:base S!}Stem V. 

writer organizes the data 
that you select into report 
formats that you define. 
Also. you can convert 
dBASE Ill files to TAS-Plus 
files with another utility. Up 
to 16 files can be open at 
the same time. and they can 
be updated as well. And 
you can chain to other pro
grams or execute DOS com
mands without leaving 
TAS-Plus. 

System requ irements in
clude an IBM PC. XT. AT. or 
compatible running MS-DOS 
or PC-DOS 2.0 or higher. 
You must also have a mono
chrome or color monitor. 
384K bytes of RAM. and at 
least one floppy disk or 
hard disk drive. TAS-Plus 
costs 569. For more infor
mation. contact Business 
Tools Inc .. 4038-B !28th Ave. 
SE. Suite 266. Bellevue. WA 
98006. 12061 644-2015. 
Inquiry 596. 

Graphics Glue 

Glue is a Macintosh soft
ware package that 

enhances desktop-publishi ng 
programs. such as Page
Maker and ReadySetGo. by 
letting you incorporate in a 
document graphics from 
most Mac applications. Solu
tions Inc. says its product 
also makes elect ronic 
distribution of documents 
(newsletters. for example) 
practical. 

The program adds a print
to-disk capabil ity to most 
Mac applications. After 
you've saved a graph or a 
spreadsheet. you can copy 
images imo a document be
ing produced with MacWrite. 
MacPaint. Word. or other 
software. Images copied by 
Glue are not limited by 
screen si ze. 

Once you've printed a 
document to disk. you can 

WHERE DO NEW PRODUCT ITEMS COME FROM? 
The new producl.5 listed in thi.ssection of BYTE are chosen from the tliousm1ds 
of press releases. letters. and telephone calls we receive each mo11tli from 
manufaaurers. distrib!itors. designers. and readers. The basic criteria for selection 
for publication are: (a) does a producl mate.Ii 011r readel'S interests? a11d {b) 
is it new or is it simply a reintroduction of a11 old item? Be.cause of tlie vvlurne 
of submissions we must sort lhrougfi every month . tf1e items we publish are 
based 011 vendors· statements and are not i11dividually verified. If you wa111 
your product to be considered for publication (al no duirge). send full infor
mation about it . including il.5 price and an address and telephone number 
where a reader can get furtf1er inforllliltion. to New Products E.ditor. BYTE. 
One Plioenix Mill Lane. Peterborough. NH 034 58. 

send it through a network or 
e-mail system. using most 
communications packages. 
Solutions says. 

Glue runs on any Mac and 
is HFS-compatible. Sug
gested retail price is 549. 
Contact Solutions Inc .. P.O. 
Box 989. Montpelier. VT 
05602 . (802) 229-0368. 
Inq uiry 597. 

Function LJbrary 
Enhances CJJpper 

Communication Horizons 
announced five versions 

of its function libraries. 
wh ich provide record- and 
file-locking capabi lities for 
the Clipper dBASE Ill com
piler from Nantucket 

NovelLib provides multi· 
user capabil ities for Clipper 
running on the Novell Net· 
work and requires Novell·s 
Netware 4.61 or higher. 
PCnetLib is for use with 
IBM's PC Network or lbken 
Ring_MlinkLib works with 
The Software Link's MulU. 
Link Advanced or LANLinlc 
3ComLib 1s for use with 
3Com's EtherShare series. 
OrchidLib works with Alloy 
Computer Products' ATNX. 
RTNX. or NTNX and AST's 
PCnet. 

All libraries share the 
same syntax and can be 
transported to another net
work with few program 
changes. according to the 
company. The mu ltiuser 
libraries include a basic core 
of functions that parallel the 
record- and file-locking func
tion of dBASE Ill Plus. 

1b use the libraries. you 
must have the appropriate 
network or multiuser system 
and an IBM PC or compati· 
ble with approximate\~ 1~V... 
of free memory above the 
single-user program size. 
The libraries cost $99 each. 
Contact Communication 
Horizons. 70 I Seventh Ave.. 
Suite 900. New York. NY 
10036. (212) 724-0150. 
Inquiry 598. 
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Small Wonder. 

Proof positive thal good things 
·o me in mall packages i the 

new 3.5-inch diskette. 
nd that' big new for anyone 

who u e an app ropriately con
figured £BM P , PC/XT, Per onal 
Computer AT and the new IBM 
PC Convertible. 

Durable 3.5" diskettes, allow 
you to ca rry over 350 standard 
typed pages (720KB) in your shi rt 
pocket. Thal' twice a much 
in formation as on a 5.25" (360KB) 
di keltc, in a much more rugged , 
portable form. 

'/11 e new 3.5" dishelle slores up lo twice 
n1 much (720 KB) ns a .5.25" (360KH) 
diskP/tl' . 

ow IB 1PC11 er · have the option 
of using program and data in either 
size, and th e ll cxi bility to work with 
o1h er members of th IBM PC famil y 
u ing 3.5" di kettes. 

Tran lation Services. 

The new I BM Personal Computer 
3.5" External Di ketLe Drive provides 
a vital bridge betwee n your IBM PC 
and 3.5" technology.This compad 
unil make· i! easy for ou to share 

~ 
information between 

computers using 3.5" 
diskettes and 

5.25" diskettes. 

The WM PC 3.5" 
Exterrwl /)i.~kl' ll e Dri11e 
prm i<fo.~ a t·os1 -ejf ectitie bridge 
h l' t we<' ll 3.5" 1111d 5.25" 11,duwlcw ~ 

Th IBM Personal Computer 3.5" 
External Diskette Drive co me in 
two mod els, one for th e IBM Personal 
Computer AT and one for the f13M 
PC, PC/ Tor 113M P Co nvertible. 

Information and applications can 
be har cl* b ' tween 3.5" di k ·tt 
drive machines and an IBM P 
running DOS 3.2 wilh Lh e IBM 
Personal eompuler 3.5" External 
Di kctte Drive atla ·hcd. 

Transforring fil e · and programs 
between 3.5" and 5.25" diskcllcs i as 
ea a making a backup opy of a 
di kettc. o, you ca n very quickl have 
a "data has' to go" for your IBM PC 
Co rwertibl . Or, a week' worth of 
ales call information in a ready-to-use 

form for our sec r ' tar wh en ou 
return. 

Print E olution. 

The n \ IBM Proprinter XL i 
especially de igncd lo make life ·asicr 
for those who work with accou nting 
applic<1t ion . It wid 'ca rri aue design 
and witchable prinling peed of up 
to 200cps arc perfectly uitcd lo r 
prcad heet applica tion . 

The I BM Proprintcr La l ·o 
features an easy-to-use front operator 
panel that lets you choose from the 

L:s ex tensive menu of fea tures, even 
if you hnve littl.e or no programming 
kill . 

Plu , th· new Vroprinlcr XL off ·rs 
a long li st of tandard, labor-saving 

feature to make many printing 
jobs eas i c t~ cas printing of 

sirwlc sheets and en elope 
without rcrnoving our 

eontinuou form s paper, 
pow •r-as i ted pap r 

The new I BM PC Convertible is n fi 

loading, all-point -addressable !!raph
ics capabili ties near-lcttci- quality 
printing (40cps), and emphasized text 
printing (lOOcps). Plu , you ··an ·ct 
the printer in double high, doubl 
wide or empha ized print through Lhc 
operator panel or through oftwarc. 

Pow r 'lb G . 
The new IBM PC Convertible can 

play l\.\'O powerful roles in any business
person' li fe. 

In the offi ce, with an opliona l 
IBM PC monochrome or color di play 
and adapt r, the r e Convertible 
fill the bill a a pace-saving 
desklop PC. 

But wh en you re ready lo hit the 
road or runway, jusl altach Lhe high 
quality, 80- olumn x 25-linc detach
able LCD di pla , and th e re 

onvertible i ready to tra cl, too. 
Weighing in at a cant 12 pound , 

th ' IBM PC Convertible delivers 
l'ull-si1..e PC performa nce in a portable 
computer with heav \ eight featur 
incl uding: 

A full-function keyboard wi th fu ll
size kc and the same ccnter-to
centcr key f}acing a a ·tantlard IBM 
PC keyboard . 

A fa t, vcr efli cicn! 80C88 mi cro
fffOce · or with up to 10 hour of 
non- top computing power betwee n 
battery recharge {with uveragc u e). 

Up to 5 12KB of u ·cr ·tonigc 
(through 128K B expansion ca rds 
from a standard 256KB). 

Dual 3.5" di kctte drives supporting 
720KB capaci t 3.5" di kette . 

Additional IBM PC Convertible 
features help ensure that work done 
on th · road doe ·n't g ·t lo tin Iran ·it. 



A review of the IBM Personal Computer Family. Vol. 3, No. 7 

Wclcom To Read Only. 

ll eres great news for IBM PC u ers. 
IUM ha c panded it · already 
<'xpansivc PC product lin · to bring 
even more power and fl exibility to 
your dcJ;ktop. 
· lnthi issuealoneyou' llbc reading 
about new enhancements lo the 
IBM I 'C/X'I: the IBM Personal 
Co mputer A1~® the IBM PC Keyboard , 
tlw IBM Proprintcr, the Mainframe 
Communication ~ As · i ~ lunt, and 
more. 

And, as if tlu1t weren't enough, 
IBM ha·· al o found lime to r:xpan cl 
yo ur 1·0111puting horizon ev<' n 
~10r • by introducing excilin" new 
PC product-. Thi s i sue of Read 011.ly 
wi ll tdl you about th e new I BM PC 

ConvPrtiblc, new 3..l'' diskettes, the 
new I B 1 PC 3.5" External Di kette 
Drive, and two new accounting 
software package ·. 

HARDWARE NEWS 


The Bight Touch. 

'IO make it ca ier than ever to work 
al an IBM PC/, T or Perso nal 
Computer '.l~ IBM has introduced 
the new IBM Enhanced Personal 
Computer Keyboard (shm n below). 

Two Ctr/ uncl All 
keys for amhidcx
trou" access. 

Isolated l\sWfJI! k 'Y 
to help retluC'c 
keying e rrors. 

En largetl 'f(,/1 and 
Cop.~ J,m:k keys. 

·1\~clvc Fu11clio11 
kc,'s in new position
two additional 
F1m ctio11 keys pro· 
vide ml1k'<I fl cxibilit)' 
in host aCll'css or 
<'ommunica tions 
a pplication ·. 

IBM redc igncd ilJ clas ic 
kc board to better meet the needs 
of PC users, office system u · ·rs, as 
well as usct who communicate \ ill1 
large r computer.-. 

'fo accomplish this, IBM included 
cparatc cursor and crecn control 

keys, making it easie r for u ·crs lo 
dedicate the numeric k ·ypud to 
numeri c input \ hen working \ ith 
number-intense app lication . Pl11 , 
th e kc pad can till be used for 
cur or and screen control when nol 
in the num/lock mode. 

!RM <ilso incrca ·eel the number 
of fun ction keys from ten Lo twelve, 
arranged acros · the lop of th· 
keyboard. This give u er two 
additiotrnl keys for incrca cd 
automatic operation. 

All to enhance lhe produ ·tivity of 
tho. c who work with words, numbers 
or a host of olh ' r applicati ons. 

Enklrgc.-d Uw:lrspuc•• Dedicated f"u11 clion 
and S/1i/1 keys. Co11trol keys for 

frequ ently used 
..--------- functions. 

Dcdicat "' N11 meric 
{',.d including Enter 
key and four 
Aritlimctic Fi111ctim1 

numeric input. 

Separate Scren1 
Co11trol 1.1 nd 
(."u rsor kc. s for 
raster~ easier aceC,!SS. 

__..,,....---- keys for ca y 

Th e IBM £nho11ced PC Keyboard 
to help you /Je more productive, faster. 



wer PC thnt work.~ wlwn:11er you do. 

These optional feature· include: 
n internal modem feature to let 

you communicate with other 
computers imply b plugging the 
PC Convertible into any standard 
modular phone outlet. 

The IBM I) onvcrtiblc Printer for 
system battery powered, near-lcl!er
q1ialit printing an where. 

Plus, the I !3M PC Convertible can 
com ·with a helpful set of program~ 
to get you up and running on the 
road lo enhanced productivity. Pa t. 

Plann ·d For Growth. 

It' a clas ic case of a very <rood 
thing that ju t keep · gelling bctt ·r. 

IRM h<1s now introduced the 
P11hr111ced PC/ T product famil y: 
increa ·ed llcxibilit in ' torngc, 
memor_ m11l option configuration for 
max imum producti ity today, and 

Thr· m•11• Ill r l'CIXT- e11lwr1<:ed 1wwn 
mrd ffr .,·il>ility fur toduy. A111/ tomormw. 

plt!nty of room to ex pand as your 
busincs doc . 

The XT is now availabl ·with a 20
mcgabyte hard fil e that ·an tore up 
lo I0,000 page of info rmation. 
There's also an eas , low cost way to 
increase memor to a full 64-0KBon 
the s lem boa rd without tying up 
aluabl · ex pansion lots. nd the 
T now ha · 3.5" diskette capa bilit y, 

utilizing thf' new IRM Personal 
omputer 3.5" External Diskt~ llc Orive. 

Plus, full IBM PC compatibility 
means that no matter which XT model 
ou choose, you ca n hcn<~ fit from 

the extensive I13M Personal Computer 
software libr:iry. 

The new I BM PC/ T , bccau e 
one size ·hould not have lo lit all. 

Power Play. 
If 011 thought you'd ·ecn all th e 

IBM Personal Com puter AT has lo 
offer, think again.1\ ice. 

IBM ha in Tea ed pro ·essor pc -cl 
in two 11 ·w models of lhc IBM 
Personal Cornput r T by an im11re ·
sivc :rwo (from 6mhz to Hmhz). o, 
they re u re lo hecomc your fa ·t 
friends if you work with lar"C prcad
·hcels and volumes of data . 

The 11(' \ rnorlc~ I nffor a standunl 
30M B hard fil e and tlw option Lo add 
an adrlilional 20M B or ~OM B hard 
fil e. That's a gra nd tot:.il of 60M B, 
or approximate! 30,000 pages of 
words and n11ml11·rs. 

Thest· I wo m·wcomcr · an· horn 
com municators: 'ha ring file· · with 
other P from a ariet of popular 
soft wart' programs. Working as a 
er f'r for data storn g<~ and file 

procc- ing in an IRM PC LA I rnnning 

the IBM PC Local Area ctwork 
progra m. Utilizing IBM 1b pVi ew™ 
and one of the IBM PC 3270 Emula
tion Program to access mainframe 
information and to execute P 
DOS and mainframe application · 
concurrent! y. 

And the best news of all i that 
you ca n get all this iner ascd 
power without an 
incrcas ·d price. 

20MB 30MB 
ou>the IBM Personnl Compu!Pr AT 

offers <1 choice of lwrd.files to meet 
our .~lorage need.~. 

\VHAT'S THE PHOGRAM 

Meet Your New A sistant. 

Keeping the book for a mall 
busin ·ss is a v ry big joh. o, IRM 
tho1wht you could use a fri endl y, 
vcrsalilc, highly skilled a i tant. 
The nt ' \ IBM J\ ccou nling ·sistant 
Serie. 

Thi complclc se ries of automaled 
bookkeeping application programs 
for small to medium size bu. inc scs 
can h ' Ip cut any job down to ·izc. 
And, its modular de ign m 'an that 
you can tart oul with just tht· pro
gram you need toda); th en ex pand 
your 'c ri es as your busin ss grows. 

The IBM ccou ntin" istant 
e ri<' includes six incli idual 

edition ·: C ·ncral ccou nting, 
AccounL<; Pu able ccounts Hcceiv
ahle and Billing, Payroll , I nvcntory 



'111i• /RM 1lcrm1111i11g Assisl<lnl Seril's. 
/Ji~ help for ~m.u/1111 ml'di11m .~i~r· 
/w.~i II !' .~SI'S. 

Control and Purchasing, aml Joh Cost 
hidding oftwarc. 

Plu , thank to the IRM Accounting 
As i lanl erics user-friendl y att ri 
hules ancl easy-Lo-follow in !ruction , 
you can start proliting from your 
sy;;Lcm from day one. 

High-Powered Advice. 

Perhaps your husincs has pro
"rcsscd pa ·t the need for basic 
accounting soft\ me. Then you 
should consider gelling po\ crful , 
·ophi ·ti caletl help: the IL3M 
Bu incss Advisor. 

IBM Business Advisor P account
ing oft ware lakes intc.,ratcd software 
to a new I ·vcl of ophi ti calion and 
ease-of-u e. 

13usin es Advi or'. -eamlcss 
architecture allows fun ctions from 
each of ils modul e..: to play together. 
Pa · ·ag • hack and forth among the 
Genera l cco11nting, Accounls 
Payable, Account Heccivablc, Payroll, 
Inventor Control , Order Entry ancl 
oth er applications is intuiti ve. 
Menu gu id1 ~ you easily from one la ·k 
to anot he r. 

And wh en you make a ehang ' 
an. where. con ·icier it made every
\ here it appli1·s. Automatiea ll , 
through Bu ·incs Advisor's real-tim e 
posting fC'aturc. 

This Bu. irw ·. Ad i: or spcak · your 
lanb'lJagc, too. It u cs bu inc · language 
inslcad of accounting language, 
and has ove r 80 cas il customi;-,cd 
linancial report formal · built in . 
And you don't have to kc 'P this all 
to you rscl f, because in an IBM LA I 

diffe rent pcopl · at different PCs 
ca n work on th e same lilc at the 
same time. 

nd 011 always go furth e r when 
eve ryone i · working tog1'tJwr. 

EWS" BRIEFS 

'f lH' 3270 lfomlutimi 1-'rogrnms, 
Entry Level, ersion 2 anti V: ' rsion 3, 
give you an easy and incxpcn iv· 
way to attach our I llM PC to our 
host com pul •r. 

Workin g a l your IBM PC, stand
alone or in an IB 'I LA you can 
now ulili~l' th e local power and 11 . cr
fri ·ndly allributc of your PC for 
nos appli cations, plus have acces 
to the vast memory, number-crunching 
capacili1·s and other producli it y
enhancin g capahiliti 1._-. of your host 
computer. 

Tlw Entr Leve l protluct offe1 up 
lo 400/o fa str•r lilc transfer bet ween your 

lflM l'C 32701~·11111/nti1111 

Produi-t.~ 1w1 put y ou/' /HM l'C or I/JM 
I.A 1 ;,, /011!'/i with tire /iii( tim e'. 

PC <tnd host co1np11tcr: A " I lot Key" 
for ca:y swi!.c hing hct wcc11 host uml 
PC appl ica tions. Keyboard remapping 
8 0 you C•111 alw;i s work in a familiar 
keyboa rd format. nd mu ch more. 

ersions 2 anrl 3 can pro idc an 
<'eonom ica l gateway wh icli l1·ts you 

hare the wealth of host knowledge 
with the members of your IBM PC 
Network or lokcn- Ring l ctwork. 

crsion 2 and 3 support the new 
P DO 3.2, 3.5" media, 1hc IBM 
Local Arca ctwork pro,rnnn 1.10, 
a host of print ~ rs and the 'fop icw 
I.I interface, for muhita king aml 
windO\ ing capabiliti es. 

All of which adds up to ad1lrd 
productivity for you and everyo ne 
on your JRM Local Arca Network 
or token ring. 

'lb lind out more about the entire 
famil y of 3270 PC Emulation 
Programs, a · well as a wide rarw<· of 
other IRM connectivity hardware 
and -oftware, watch for the ncx l 
Read Only. 

Mainfranw Comm1111il·ations 
Ass i.stmrt enhancement include 
3.5" media s11p11ort and i ncrcas • ~d 
lllM P . famil y communi cation 
capabilitic . 

Tlw IBM PC Vc>in' Comm1micn · 
lions Option speaks for itself. This 
multifunction at.lapter ca rd can 
allow your IBM PC to recognize and 
respond lo voice commands, spea k 
tex t that appears on the sc ree n 
in itialc and rccci vc/ record/playlrnck 
phon ' ca lls, provide r 'mote, torw 
pu. h hutton phon · access lo your PC 
(and ho l) , and transmit voict' and 
data simultancou ly. 

Ho r 111ur1· i11 fu r111a lio 11 1111 auv of 11..
l'<'nmrrnl Co rnp11 lc• r produ ;· l~ clis· 
1· u>l•wd i11 1 h i~ i"sur of Hnrd 011/1-. s•·•· 
y111 ir A11 1ho riz1•d I HM l'o·r~rn rn l ( 11111 · 

j11111•r D1·•1l1·r_Or. n 1tl HOO· "l'H -·nOO. 
In · \ l a~ ka !'• ill l\00-44 7-11890. 

IB I and Pcrc~unn l Cnmpulcr AT nro· rrgis lnc<I 
lmclcnrnrks nf lnlcrnntiona l llus iru' "' Madoirws 
Cur1mr111in11. PC/ XT and Top icw a rt• lrmlc rn arks 
of l11 1crnuliunal llus incss M"c hin cs Corporulhm. 
4 Beforc co pyi ng any so fh "'nre pnnlut.'1~ IH' sun· tu 
r"ul'I, un1krs.,1ml nnd C."omptr wilh 1hc spcdfi1· 
~o fl wnrc li cense agn·•·mc nt und iru;la ll atinn 
in~lr1w1inns for tlmt product. 

lE 1966 lntcr111dion11 I llu~.; in l!.lo~ M iu-him·~ Co rim rn 1ion. 
Utt le• Trump dmr~w1.-r· Jle•e•nM·d b~· Buht.lt"i; In t·~. S.A. 
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E·V·E·N ·T·S A·N ·D C·L·U·B·S 


September l 9 8 6 

EVENTS 
MIDCON/86. Dallas. TX. Electronic Conven
tions Management Inc .. 8110 Airport Blvd .. 
Los Angeles. CA 90045. (800) 42 1-6816: 
in California. 1800) 262-4208 or 1213) 
772-2965. September 9-11 

ESC 86: SECOND EUROPEAN SIMULATION 
CONGRESS. Antwerp. Belgium. The Society 
for Computer Simulation. P.O. Box 17900. 
San Diego. CA 92 117-7900. or Ghislain C. 
Vansteenkiste. Professor of Engineering . 
University of Ghent. Coupure Links 653 . 
B-9000 Ghent. Belgium. tel: 91-236961. 
ext. 400: telex: 127 54 RUG ENT. 
September 9- 12 

SOF"TWAREENGINEER! G '86. Southampton 
University. United Kingdom BISL Con
ference Dept. (SE '86). The British Com
purer Society. 13 Mansfield St.. London 
WIM OBP. United Kingdom. tel: 01 637 
04 7 I. September I0- 1 2 

THE 39TH ANNUAL CONFERE CE ON 
ENGJ EERING IN MEDICINE AND BIOLOGY, 
Baltimore. MD. The Alliance for Engineer
ing in Medicine and Biology. 11 01 Connec
ticut Ave. NW. Suite 700. Washington. DC 
20036. (202J 857-1199. September 13-1 6 

EUROM ICRO 86: l\VELFTH SYMPOSIUM ON 
MICROPROCESSING AND MICROPROGRAM
MING. Venice. Jtaly. Mrs. Chiquita Snippe
Marlisa. p/a TH 1\vente. Dept INF. Room 
A227. P.O. Box 217 . 7500 AE Enschede. 
The Nerherlands. rel: (31) (53) 338799: 
telex: 44200 THES. September 15-18 

FALL NATIONAL DESIGN ENGINEERING 
SHOW & CONFERENCE, Jacob K. )avits Con
vention Center. New York. NY. Fall Na
tional Design Engineering Show. Cahners 
Exposition Group. 999 Summer St.. Stam
ford. CT 06905. (203) 964-0000. 
September 1 6-18 

THIRD ANNUAL INTER ATIONAL FORUM ON 
MI CRO-BASED CADD. Colorado Stare 
University. Fo re Collins. CO. Office of 
Research. Development and Training. 
Department of Industrial Sciences. Col
orado State University. Fort Collins. CO 
80523. (303) 491.-5278. September 17-19 

CANADIA HIGH 1ECHNOWGY WEEK, Ot· 
tawa. Ontario. Canadian High Technology 
Week. 2487 Kaladar Ave.. Suite 214. Or
cawa. Ontario. Canada KIV 889. (6131 
73 1-9850. September 21-27 

1986 NEBRASKA VIDEODISC SYMPOSIUM. 
Lincoln. NE. Videodisc Design/Production 
Group. KUOWfV/University of Nebraska. 
P.O. Box 83111. Lincoln. NE 68501-311 l. 
(402) 472 -3611. September 22-25 

PDOS INTEREST GROUP CONFERENCE. 
Garden Grove. CA. Eyring Research In
stitute Inc .. 14 5 5 West 820 N. Provo. UT 
84601. (801) 375-2434 . Sepfember 22-25 

ULTRATECH '86. Long Beach. CA. Gregg 
Balko. Sociery of Manufacturing Engineers. 
One SME Dr .. P.O. Box 930. Dearborn. Ml 
4812 1. (313) 271-1500. September 22-25 

ARTIFICIAL INTELLIGENCE AND ADVANCED 
COMPUTER TECHNOLOGY CONFERENCE/Ex
HIBITION, Rhein-Main Hal le. Wiesbaden. 
Wesr Germany. Tuwer Conference Man
agement Co.. 331 West Wesley St.. 
Wheaton. IL 60187. (312) 668-8100. In 
Europe. TCM Expositions Ltd .. Exchange 
House. 33 Station Rd .. Liphook. Hamp
shire GU30 7DN. United Kingdom. tel: (44) 
0428-724660: telex : 859438 TOWER. 
September 23-25 

THE INTER ATIONAL VIDEOTEX INDUSTRY 
ExPOSITION AND CONFERENCE, New York. 
NY. Susan M. LeDonne. Cahners Exposi
tion Group. 999 Summer St.. Stamford. CT 
06905. [203) 964-0000. September 23-25 

ACC '86: 1986 AUSTRALIAN COMPUTER 
CONFERENCE AND EXHIBITIONS. Mel
bourne. Australia . Peter Peterick. Riddell 
Exhibition Promotions Pty. Ltd.. Riddell 
House. 137-1 41 Burnley St.. Richmond. 
Victoria 3121. Australia. Seplember 23-26 

I TEREX/HEWLETT-PACKARD COMPUTER 
USERS CONFERENCE. Detroit. Ml. lnterex . 
680 Almanone Ave.. Sunnyvale. CA 94086. 
(408) 738-4848. September 29-0ctober 3 

NORTHCON/86 ELECTRONIC SHOW AND 
CONVENTION. Seattle. WA. Electronic Con
vent ions Management Inc.. 8110 Airport 
Blvd.. Los Angeles. CA 90045. (800) 
42 1-68 16; in California. [800) 262-4208 or 
(213) 772-2965. September 30- 0ctober 2 

I/ you send nofic.e of !JOur orga11izatlo11's public 
aclivities at least four months in adllflnte. we 
will publish them as space permits. Please send 
tf1em to BYTE (Eve11ts and Clubs) . One 
Pf1oenix MW I.one. Peterborough. NH 03458. 

e w es 
THE AMIGAN APPRENTICE AND JOURNEY
MAN. PO Box 41 1. Hatteras. NC 27943 . For 
Amiga programmers. 

NORTH AMERICAN AM IGA USERS GROUP 
(NAAUG). Box 376. Lemont. PA 1685 l. 

MACINTERESTED. Nashville Macintosh 
Users Group. do Clark Thomas. 2305 
Ellison Place #CS. Nashville. TN 37203 . 
(6 15) 327-1757. 

INDY ST COMPUTER CWB, Box 2525 . In
dianapolis. IN 46206. (317) 898-9856. 

AMIGA ATLANTA. Box 7724 . Atlanta. GA 
30357. (404) 676-0384 or 676-0411. 

SPACE COAST AMIGA USERS GROUP, P.O. 
Box 2098. Merritt Island. FL 32952. 

TORONTO ATARI FEDERATION, 564 7 Yonge 
St. #1527. Willowdale. Ontario. Canada 
M2M 4E9. 

TuE SPACE COAST MACINTOSH M EETI NG 
AND DRINKING SOCIETY (MACMAD) , do 
Jamie Cox. 2604 Lewis St. Melbourne. FL 
32901. (305) 723-793 5. 

TE:CHNOLOCY UPDATE. Sensory Aids Foun
dation. 399 Sherman Ave. Suite 12. Palo 
Alto. CA 94 306. (415) 329-04 30. 'Jech
nology for blind and partia lly sighred 
people. 

APPLE PUGETSOUND PROGRAM LIBRARY 
EXCHANGE, A .P.P.L.E. Co-op. 290 
Southwest 43rd St.. Renton. WA 98055. 

SNAP-N·SKETCH IMAGE PROCESSING USERS 
GROUP, PO Box 9506. Berkeley. CA 94 709. 
(41 5) 841-7627. 

KCS COMPUCLUB. KCS Micro Computer 
Services. 8 Reynolds Cr.. Bellevil le. Ontario. 
Canada K8P 2W7. (613 1 966-8250. 

GAVILAN USER GROUP, Robert Brown. 780 
Manx Ave.. Campbell. CA 95008. (408) 
379-2774 . 

MILWAUKEE AREA IBM PC USERS GROUP. 
PO. Box 2121. Milwaukee. WI 53201-212 1. 

BAHAMAS BULLETIN BOARD SYSTEM. Erik 
Russell. PO. Box Nl684. Nassau. Bahamas. 
1809) 326-5630. For Commodore 64 and 
128 users. • 
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A·S·K B·Y·T·E 


Conducted by Steve Ciarcia 

A SHARP APPLE 
Dear Steve. 

I am the owner of an Apple Ile and a 
Sharp PC-1350. I have learned that a 
modem and/or RS-232C interface is now 
available for the PC-13 50 (perhaps for 
other Sharp PC machines as well) . 

However. I have been unable to locate 
information on how to hook my two com
puters together so they can communicate. 
Do you have any suggestions? Also. do 
you know of any users groups for Sharp 
PC-series computers or of any publica
tions devoted specifica ll y to these 
computers? 

LARRY JONES 

Manhattan Beach. CA 

It would seem that the easiest ap
proach to communication between your 
Sharp and Apple machines would be 
ASCII transfer through modems. 'Iermlna/ 
programs in both machines would ease 
uploads and downloads and could allow 
format changes in files. allowing. for in
stance. BASIC program transfer. As these 
machines are widely dissimilar hardware
wise. this would seem to be the best way 
to go. 

I am uncertain of the availability of a 
Sharp-specific publication or a users 
group in your area. A Sharp dealer would 
probably know of any such magazines. 
As to users groups, you might contact 

The Silicon Valley Computer Society 
P.O. Box 60506 

Sunnyvale. CA 94088 


They might be able to advise you ofdubs 
In your area that are interested in Sharp 
computers. )bu might also pick up a copy 
of Computer Shopper (available at many 
electron/cs and computer shops): they 
have listings ofusers groups that are up
dated monthly.-Steve 

8 OR 16? 
Dear Steve. 

As a relat ive newcomer to computer 
hardware systems. I am somewhat per
plexed to find a large number of 16-bi t 
computers that have only eight DRAM 
chips on the main processor card. In
cluded in this list are many of the newer 
compute rs. like the Amiga and the Atari 
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520ST'. as well as the Cypher. which sports 
a 68000 and a Z80-surely there must be 
some way of accessing a 16-bit-wide RAM 
bank with two reads or writes of the Z80 
rather than slowing the 68000 down by 
forc ing it to increment the address after 
each half-word. 

For the benefit of any other tyro who 
may be perplexed by the anomaly of a 
"four-lane highway with a two-lane tol lgate 
at the end." cou ld you please explain the 
pros and cons of 8- versus 16-bit-wide 
RAM in a 16-bit processor system? 

I cannot imagine that price has anything 
to do with it. since the Amiga and the 
520sr are recently released machines. 
and 2 56K-bit DRAMs are available for less 
than $5 apiece. 

ls it true that the NS32016 CPU has a 
CP/M subset of its coding? Does this mean 
that CP/M can be run directly on an 
NS320 16? 

CHRIS WENDT 
Malvern. Victoria. Australia 

There's a simple trade-off that governs 
whether or not a manufacturer will use 
a full 16-bit interface for a computer: Will 
the added performance add enough 
sales to outweigh the cost of the added 
hardware? As it turns out. fetching two 
bytes in sequence isn 't a severe penalty 
with micros that are designed to use an 
8-blt bus, so for most t.asks the smaller 
bus wins out. The trick is that the 808x
and 680xx-class processors fetch instruc
tion bytes before they're needed, when
ever the bus isn't being used for anything 
else. In most cases, the prefetching hard
ware can keep up with the instruction ex
ecution hardware with little performance 
degradation. 

Using both 16-bit and 8-bit processors 
on the same bus has some interesting 
consequences: If the memory Is 16 bits 
wide. you must read and write two bytes 
at a time. How do you handle an 8-bit 
processor writing only one byte? In ef
fect. the memory hardware must read 
two bytes. change one of them, then 
write them both back. Remember that a 
16-blt memory can't be accessed byte by 
byte! 

There are two reasons why you don't 
see 16-bit-wide RAMs. ROMs. and 

COPYRIGHT © 

EPROMs. The first is pin count 16 for 
data 110. I each for power and ground. 
2 for chip select and output enable. then 
7 or 8 for a multiplexed address add up 
to 28 pins and a rather large (expensive) 
package. The second ls economics: IC 
prices are determined in large part by 
sales volume. A 16-bit-wide JC could be 
used only in a 16-bit·wide system: an 
8-bit-wide IC can be used in either a 
16-bit or an 8-bit system. If you 're a 
manufacturer. you ·11 always choose to 
produce a pan that can be used in the 
most systems. 

As far as I know. the National Semicon
ductor 32000 family isn't compatible with 
the Intel 8080 instruction set used by 
CPIM computers. You may be thinking of 
the new V20 processors from NEC that 
are pin-compatible with Intel 8088 /Cs 
but can also emulate an 8080 when a 
special mode is used. -Steve 

SOLENOIDS 

Dear Steve. 
I am a graduate student in water re

sou rces engineering at Texas A&M Univer
sity. We are currently modeling water 
distribution networks (water supply sys
tem: pipes. elevated tanks. pumps. etc.) 
with a program written in BASIC. We need 
to be able to trigger electric solenoids to 
turn pumps. valves. etc .. on and off from 
within the program. I haven't seen any 
solenoid-driver software or hardware ad
vertised that cou ld be operated with the 

(contiimed) 

IN ASK BYTE. Steve Ciarcia answm queslio11s on 
any area of miaocompuling. T1ie mos/ representative 
quesllorrs received eacf1 111011111 will lie a11SW!!red arid 
puvlished. Do ljOU nave a nagging problem? Semi 
!JOU' inquiry lo 

Ask BYTE 
do Sieve Ciarcia 
P.O. Box 582 
G/aslimbury. CT 0603 3 

Due IC lfrl high •lll11me of inquiries. pttSOnal rtplies 
cannot be gilll.'11. All let ters and pflotograpf1s liewrne 
L(1e property of Steve Ciarcia and cannCll be relumed. 
Be sure to include "'Ask BYTE"' in tl1e addre~. 

The Ask BYTE staff includes manager Harv 
Weiner and resean:hm Eric A!liert. Bil! Curlew. Ken 
Davidson. /eimnette Doja11. Jon EJso11. Roger lames. 
Fremk Kuedtmann . Dave umdbtrg. fd14r1rd Nisley. 
Dick Saw11er. Andg Siska. and Roliert Stefl. 
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MICROSOFT LANGUAGES NEWSLEITER Vol. 1, No. 9 
News about the Microsoft Language Family 

Adding New Commands to Microsoft" QuickBASIC Version 2.00 
The standard way to add separately compiled modules to a BASIC program has been through the use of a linker, 

but Microsoft QuickBASIC provides a second method as well. The Microsoft QuickBASIC BuildLib routine can be 
used to add separately compiled ~odules to the BASIC runtime file. You can create a new runtime file that includes 
software interrupt support by typing: 

BUlLDLIB USERLIB.OBJ. QB_ BIOS.EXE; 

This will create a new runtime file by the name QB_BlOS.EXE that can be used by Microsoft QuickBASIC. 
When you load Microsoft QuickBASIC, you must specify the new runtime file with the /L switch as follows: 

QB/L QB_BIOS.EXE 

This allows Microsoft QuickBASIC to support separately compiled modules without requiring the LINK step. 

Using the mouse in Microsoft QuickBASIC Version 2.00 Programs 
The software interrupt routines that you just added to Microsoft QuickBASIC can be used to access the ROM BIOS 

and DOS system service routines. These routines provide a range of mouse, keyboard, video, and DOS services that 
were previous\)! unavailable to BASIC programs. The following example lets you draw in high resolution graphics mode 
with the mouse. The mouse driver (MOUSE. COM) must be installed before running this program. 

DEFINT a-z 'everything is integer 
SCREEN 2 'high resolution graphics 
mO=O: ml = O: m2 = 0: m3 =O:oldx=O:oldy =O 
CALL mouse( mO, ml, m2, m3) · 'initialize mouse 
mO= 1 
CALL mouse( mO, ml, m2, m3) rum on mouse cursor 
m0=3 
WHILE inkey$ = "" 'exit when a key is pressed 

CALL mouse( mO, ml, m2, m3 ) ' read mouse position 
If ml<> OTHEN 'if mouse button pressed 

LINE(oldx,oldy) ( m2, m3) 'draw a line to mouse position 
oldx = m2: oldy = m3 'save old position 

END IF 
WEND 

END 

Call the mouse interrupt driver 
SUB mouse( mO, ml, m2, m3 ) STATIC 
DIM regs( 7) 

regs( 0 ) = mO: regs{ 1 ) = ml: regs( 2 ) = m2: regs( 3 ) = m3 
CALL INT86( 51, VARPTR( regs( 0 )), VARPTR( regs( 0))) 
mO = regs( 0 ): ml = regs( 1 ): m2 = regs( 2 ): m3 = regs( 3 ) 

END SUB 
In addition to INT86, the userlib.obj module also contains the INT86X and PTR86 routines. The INT86X routine 

should be used instead of INT86 when the system caU requires segment registers. The PTR86 routine is used to convert 
the address of a large numeric array variable to a segment-offset value for use with INT86X. Access to the software 
interrupts adds tremendous flexibility co BASIC programs. However, care should be taken since BASIC does no error 
checking on interrupt calls. 

For more information on the products and features discussed in 
the newsletter, 
write to: Microsoft Languages Newsletter 
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 
Or phone: 
(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 
Micr01-0ft n :1 fqinucd rnJdcnuuk of Mkrosoft Corpofntioo. 

Latest DOS Versions: 
Microsoft C Compiler 4.00 
Microsoft COBOL 2.10 
Microsoft FOKfRAN 3.31 
Microsoft Macro Assembler 4.00 
Microsoft Pascal 3.31 
Microsoft QuickBASIC 2.00 

Look for the Microsoft Languages Newsletter every month in this publication. 



ASK BYTE 


IBM PC or a compatible. It would be best 
if we could operate the solenoids from 
within BASIC. Can you offer any sug
gestions' 

FRANK BELL 

College Station. TX 

Some boards available for the IBM PC 
for control and instrumentation app/lc.a
tions may satisfy your needs. These 
generally won 't drive solenoids directly 
but can be buffered with transistors or 
so/id-state relays as appropriate. A cou
ple of sources are 

Analog Devices 
PO. Box 280 
Norwood. MA 02062 
(617) 329-4700 

Burr-Brown 
P.O. Box 11400 

Tucson. AZ 85734 

(602) 746-1111 

Metrabyte Corporation 
4 40 Myles Standish Blvd. 
Jaunton. MA 02780 
(617) 880-3000 

It is also fairly simple to use a printer 

port to control your solenoids. if you can 
get by with eight channels. The output 
lines should be connected to latches or 
flip-flops to hold the solenoids on. since 
the printer ports are set up to output 
short pulses. You could use one line to 
signal the latches when to turn on or off 
or use the flip-flop to alternately turn the 
solenoid on or off each time it receives 
a signal. 

The method for doing this in BASIC is 
to do LPRINT CHR$(n). where n is the 
series sum (X, • 2 Ai) for i= 0 to 7 and X, 
is 0 or I, depending on whether solenoid 
number I is to be turned on. For exam
ple. if solenoids 0 and 2 are to be 
switched, you would send CHR$(1•2 · 0 
+ 0•2"1+1•2 "2 +O)orCHR$(5) 
(binary 00000101).-Steve 

BOOTING PROBLEMS 
Dear Steve, 

I recently purchased Orchid Tuch
nology's PCturbo 186 board and an AST 
multifunction card for my IBM PC XT
compatible machine. When l boot the ma
chine with both cards in it. r get a "bad 
checksum" error from the PCturbo 186 
board. The boards work fine on their own. 

I have tried everything I can think of. in
cluding removing the game ports and 
changing the direct memory access chan
nel. Have you any idea what might be the 
problem? 

Also. why won't the 80186 work with the 
8087 on the PC motherboard? 

PERUEZ BHATHENA 

Dammam. Saudi Arabia 

I talked to Howard Pitchon at Orchid 
Technology about your problem. He says 
that the most likely c.ause is a conflict be
tween the printer interrupt on the multi
function c.ard and the interrupt used by 
the Paurbo 186. 

The PCturbo J86 board uses !RO 7. 
which is normally assigned to the printer. 
There is little software on the market that 
uses the printer interrupts. so you prob
ably won't have any trouble If you disable 
it. (And you'll surely have none if you 
don't have a printer connected to the 
port!) 

There may be a jumper on the multi
function card that disables IRQ 7. If not, 
you will have to cut the trace that con
nects the circuitry to pin 821 on the 

(co11ti11ued) 

AC/FORTRAN™ 
The most powerful FORTRAN 77 compiler available for a personal computer. 
AC/ FORTRAN is a full feature, mainframe quality. ANSI FORTRAN 77 complier. It generates position independent, 
directly executable native ob ject code and includes: a full screen Debugger, Linker, library managtt, Runtime 
Library, IEl3E math, interface to C, VAX extensions and the abi li ty to generate assembler source. There i ' no limitation on 
code or data si1.e; support for Complex numbers, Virtual arrays, and Overlays is provided. AC/ FORTRAN requires only 
46Kof RAM, works with hard dri\'e and is not copy protected. All of the following versions of AC/ FORTRAN are source compa tible. 

MacFortran V2 .2 HFS compatible. Includes full support for mouse, windows and toolbox. Distributed by Microsoft as MS 
FORTRAN for Macintosh. $295 

MacFortran/RL Replacemem Hardware Runtime libntl)' for MacFonran (.M · FORTRAN) V2 .1 and later. Version avai lable 
for NS3208 1or the HyperDrive 2000 wilh MC68881. $149 

MacFortran/020 Professional Series: includes all the features of MacFoman {MS FORTRAN) PL Sfull support for 
68020/ 6888 l upgrades such a Levco·s Prodib'Y . $495 

Amiga 	 Includes full support and speci al documentation for ROM interface. $295 
Amiga/020 	 Professional Series: includes all the features of AC/ FORTRAN plL1s full support for CSA's 68020/ 6888 l 

Turbo Amiga. $495 
Atari ST 	 Includes full support and special documentation for GEM. Runs on all 520/ 1040 series machines. S199.95 

4268 N. Woodward. J{oyal Oak. 1148072 l 'SAab!iii!ft Ul~) 5 9- 111 Te lex H5608 

~1 S ;111d MKrosof1 art' 1radent.1rk' of Mk·roSt'l Corp.: \'AX is :1 1rndcnmk (i D1~it1 I b1u1 p111rm. Macimo_.J1 " :1 tr.td<'lll~rk licen,._'ll 10 Appl<': Ami~;1 is a tr:id.-111:11\ of 
CommcxtorefAtlliKit: At1n ~11d ST ;ire tmd~m:i rks of Alan w~i . M:1rfo11r.111. MarF011m1 1,1 Kl, .11:1d 'onr.111 ll!ll , :1ml At~· FOR'llO\N :trt' t rJJ.-n~trks of Ahsof1 Coi'i' 
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We have 1000's ol Sollwa re and 
hardware Hems In slac k. Sh lpmen ls 

on almosl all Items within 24 hoursl 

Call for programs 
not listed 

DATA 
PRODUCTS Technical & Other 

Info. (602) 246-2222 

TOLL-FREE ORDER LINE 1-800-421-3135 

--TRANSFER PROGRAMS-- HARDWAREFREE! UP TO 5100 SOFTWARE FREE! Crosstalk XVI ........... . . . .. _. __ . _..• $89 
 U.S. Robotics Courier 2400 . ... . . . . . .. $359 
With every purchase over $100._oo you can Hayes Smartcom II . . . __ __ . . . ..... .... .. ea 
 U.S- Robotics Password 1200 ... . . .. . . _Callse lect one of the fol lowing MS/ DO S Microsoft Access ______ .... . ........ . .. Call
disketles at no charge _ Please indicale --RAM- Move-It .... - . .. . .. ... . ..... . .... .. ..... 79
choice(s) _ 64K 150NS Chips (Japan - Set of 9) . . $10.50Remote . ___ - . . ...• . . . . ........ _. _. _.. _. 89 
1. Blueberry I • 54 bas ic utility programs 256K Ram Chips (Set of 9) . . __ . . . . _. ____ 27
includes printer selec l. graphic genera - -GRAPHICS- 

tion. etc_ Relail value $10. --BOARDS--Chartmaster __.. .... . . . ... _......... . . . 205 

2. Blueberry II· includes a banner genera AST Advantage .. . . . . . .. .. ... ... . • . .... 329 


lor, a label maker and a checke r game 

Energraphics 2.0 . . .. . . . ... _.. ...... . . . 289 


AST Sixpack (384K) ..... . .. . .. . .. . . . . . Call 
(requires graphics ca rd) . Retail value Fancy Font .. _. . ....... . .....•.. . ...•.. 129 


Hercules Color card .. _... .... ... . . . . . _ 145
Fonlrlx ............. . .... . ____ ... .. .. . _. 99 
$10. Hercules Graphics Card __. . . ___ _•. __ .. 299
Freelance . _. .. __. _......•. .•.. . • . . .... 197
3. Print Se lect progra m - Assembly lang J RAM Il l (Tall Tree) ....... ... .. ... ... . Call 
Graphwriter/Combo .. . . .. . ..... . .... .. 294
uage program to select diflerent type J RAM Ill AT (Tall Tree) .... .. ... . .. .. . Call Microsoft Bus Mouse ..... . ..... . . . . _. _ 107
lonts. etc_, or make yo ur printer lune· J Lazer (Tall Tree) _. . . . _. .. ... __. ... . .. Call
Microsoft Flight Simulato r _•....• . .. . ... 28
ti on as a co rreclable lypewriler - perfect Paradise F i~e Pak ___. _... .. . . . ___ .... . _ 99
PC Mou se W/OR Halo II ... . ........... 106
for envelopes. notes. etc_ Adap tati on Paradise Modular Graphics Card . _. . ... 249
Printshop .......... . .... .. .....•....... 33 

and capabi lity to adapt any printer. 

modules for popular printers included 

Ouadram Board with Par/Ser 

Retail value $40. 


Signmaster ... .. ...... . . .... . _. _... .. . . 134 

and Game Port ...... . . .. ..... .. . .. 199 


Ouadcolor I .. . .. .. . ....... .. . .... . . . . . 185 
4. Deposit Prog ram Compi led DBase to INCREDIBLE VALUE! Sigma Maxi mizer Mult ifunction . ... . ... . 149 

ba nk deposit and keeps history - Deve

list and total cash . check, bank card for 

STB Chauf feur Board . .. ....... .. .. .. . . 249 

loped for our corporate use -Supe r Pro· 


Nationally advertised boards tor IBM PC 
STB EGA Plus . . . _. __.. ___. __. . . ... __. Call 

gram' (source code available ). Retell 
and most compat ibles al giveaway prices. 

STB Mono Board . . . . _.. __. . . • .. _. . ____ 155 

value $40

1 year warranty 
AB Parallel Print Switc h w/cables ... .•.. 75
Keyboa rds (sim il ar to 5151) · · ·-- .... $89Select an addit ional diskette for every Mini Micro Parallel Pr int Buffer . .. ..... . . 69
Monochrome Boa rd w/Prin ter Porl . . S79add itional purchase of $150 or purchase IBM 135 Watt Power Supply . ... ....... .. 59


Grap hic Board with paral lel port 
(simi lar to Hercules Gra phics) .... $85 

over $500 and rece ive ;:i ll lour al no charge_ 
- - COMPUTERS-

--DATA BASE MANAGERS-  Corona PC .. .. .... . .. . . . ..... . ... .... . Call 

Expansion Board 0 to 576K . . .. . . .... S42Cl ipper ..•.....•................. .. .. $334 
 Sperry PC Mono 256K Dual Dri veMullilunclion Board w/game port Clout 2 .. .. _. _. ... . . . .. .. .. _. . . . . . . . . . 117 
 Serial Port . Cloc k, MS/ DO S 2_ 11 
(si milar to AST Si~ Pack) . ...... .. . $99 Condor Ill ..... . .. . . . .. .. . . _..... . ... .. 310 
 . . . .. --- - . . . .. ... - · -·. -- · ......... . Call 

Fo ur Drive Floppy Contro ller _. __ ... _545 


Fox and Geller Oulckreporl . .. ........ . 138 

Fox an d Geller Oulckcode . . .. . . . ..... . 138 


ABBOTT TURBO PCColor Card withoul printer port . . ... . $79 
Knowledgeman II ... . .. . . . ...... . ..... . 285 
 IBM Compatible Computer . 4.77 MHZ or Color Card with printer port . _.. . ... 589
Nutshell Flier .. . .. .... . . . . ... . •.. . .• . • . . 59 
 7.47 MHZ, AT sty le keyboard. 640K. dual 
Powerbase 2.2 . . . .. . ........ ... _. . _... . 212 
 MULTlTECH Turbo IBM Compatible Com- drive. 135 wall power supply _. . . ___ -620 

PFS: File ·-- --·· · · ·· ·· · · · ·· · ·· · · ··· ·· · · · 78 
 puter 256K, dual drives. SMHZ. Ports or with 20 MB Seagate Harddr ive .. 975

O&A . . ....... .. .. . . • _. . _• ... . Call for price 
 paral lel.-serial-clock. 5151 1ype 6 month limited wa rranty 

keyboa rd, graphics board (simi lar 

Th ink Ta nk . . . . . .. ... .. . .............. .. 92 

RBase 5000 ... . .. .... .. ...... ....... .. 247 


Sharp Portable ..... . . . . . . •. ... . •. .. . .. Call 

Wordlech OBase 3 compiler - . ... ... . . .. 419 


lo Hercules) . mono monitor. DOS 3_1 

6 month national (TRW) warranty . . Call --PRINTERS-

- - WORD-PROCESSING-  CITIZEN 

Easy (Micro Pro) ... . .. . . . . ....... . . . .. . 88 
 --LANGUAGES-  MSP-10 . . ... . . .. . .. .. . . .. . ..... . . .. . . . 285 

Leading Edge w/ Merge/Spell ... .... .... . 75 
 Lattice C Compiler 3.0 ...•.. . ....... ... Call 
 MSP-1 5 . . .... .........• . . . ..• .. . ..... . 385 

Microsoft Word 3.0 _. . .. .. __. . . ........ Call 
 Run C Professional ... . _. . . ... ... .... __ 135 
 MSP-20 . . . .. . __. ___ _. . _. _. . . •. • .. . •... 325 

Mult imate 3.31 .......... --- - - .... -· __. Call 
 Microsoft C Compiler ....... . . . ... . .. . . 219 
 Cit izen 1200 ....... . .. -- - · · · ·· ·- - -- . . . 185 

MuIi i mate Advantage ... _.. _. ... . . _. .. _Call 
 Microsoft Fortran ............. .. .. .. .. . 195 
 Premiere 35 Daisywheel . .. _. ____ _. .. .. 469 

Peachtext 5000 . . .. .. .. . . .. . . .. . . . . . .. . 145 
 Microsoft Macro Assembler ... . ......... 84 
 CANNON Laeer .... ..... ..... .. . ... - . 1939 

PFS: Write . . . .. . .. . .. . .. .. . . . .. . ... . ... 78 
 Microsoft Pascal Comp~ ler . . . .... . . . . . . 166 
 EPSON - Call on all models 

Volkswriler 3 ..... .. ... . ...... . . . .. . ... 139 
 Microsoft Quick Basic ................. . 55 
 NEC 

Webster Spell Checker . . .. . _. .. ..... .... 37 
 8850 ... .. . .. ........ . .. . ... .... •..... 1098 

Word Perfect 4_ 1 . __ . ......• . .. .... . . _. 195 


--UTILITIES- 
PS Parallel ... ........ .. .... . . ... . .. .. . 970 


Wordsla r . ........ . . . . .. .. . .. _• . . .. .. __162 

Carbon Copy ____ .... . _.. __ .. .. ..... . . . 115 
 PS XL . _. _. . _. . ___ ______ ______ . ... ___ . 1098 
Copy II PC .... . ........... .. . . .. .. . .. .. 19


Wordstar Propac ...... . ..... . • . . . ..... 233 
 Elf 360 .. .. ... . . .... . ..... . .. .. . . ... . . - 398 

Wordstar 2000 _. _. .. _... _... _. . .... . ... 233 


Copy 11 PC Board .......... . . . . ... . .. . . 79 

OKIOATA - Call on all models 


Wordstar 2000+ . .... . .. . .. _... . ... . . . __ 278 

Copywrighl . _. .. . .. ... . .. ... ........ . . . 42 


PANASONIC 

- -SPREADSHEETS--


Desqview . ____. __ . ... . _. . . _. _... •. . ... . 59 

1091 .. .... . . .. .. ..... . ... . .. . .. . - - . - .. 235 


Microsoft Multipl an ....... . ...... . . .. . . 108 

Direct Access . . ••. . .............•...... 59 


1092 . ..... .. ....... .. .......• .. . ... . .. 299 

PFS: Plan . __ . . . .. _... .. . .. ..... .... .... 78 


Fastback . . ....... . . . .. _..... .... . _. _... es 

1592 . .... . .. .. . .... ...... . .. . . ... . . . . . 435 


Supercalc 4 . . ... __ ,_ . . . .. . .. .. -- · ···· - Call 

Microsoft Windows ... _. .. ___ . .. . ... .... 56 


KXP3151 .... _.. .... _.. ... . _. .. .. ..... . 399 
Norton Util it ies 3.1 .. ...... .. . .... ...... 49

VP Plan ner ............ . ...... ... . . . . .. . 49 
 STAR MICRONICS • Cati for prices 

- -ACCOUNTING- 
PC Tools . ........ . . .. .......... . ..... .. 19 


TOSHIBA 

BPI Accounts Payable .. .. .. __. . _. .. . .. 299 


Prokey 4.0 . .. .. .... . ......... . .... . .. .. 72 

P351 . .... . . .. .. . . . . .•. . . . •••.. . . .... . . 969 


BPI Accou nl Receivab le ..... _... __ . . _. 299 

Superkey ......... . ........... .. .. .. .. . 39 


P341 . _. __ .. . . _... _. ___ ... _. __ ... . .. . . . 768 

--PROJECT MANAGEMENT- BPI General Accounling . .. ....... ... .. 299 
 --MONITORS-Microsoft Project .. .. ... . .... . . .. ..... . 219 
BPI Payroll _... . . . .. _. ___ ... __ _. . . . . ... 299 
 AMDEK .. .. . . ........... .. .. . Call for price 
Super Projec t Plus .. . ........... . ..•... Call 
Cyma _... _.. ... .. .. __ ___. . . ____ . . . . ... Call 
 Multitech RGB ..... . ........... . ... .. . 259 


Dollars and Sense .. _... _. . _....... . .... 94 
 HARDWARE NEC Multi Sync· ····· ··- -·--· ·· · · ..... 544
Tobias Managing Your Money . ....•..• .. 94 
 Samsung TTL ... __ . ___ _. ___ _.. . . _ .. . . .. 72 
- - HARD DRIVES-- Taxan 121 Green ___ _,. ___, _.. .. .... ... Call
TCS. Big Four equiva lent of Peachtree Bernoull i 20 MB V. ht. w/Controlle r _. . . 2077 
 Taxa n 122 Amber . __ . . ... _. - . _. •... - - - . Call Serles 4 - Specia lly augmented and cus Fi lecard 20 MB . _. .. .......... ... ..... . 555 

Princeton Max 12 . . . . ... ... . .... .. ..... 159
lomized for your IBM PC Terminal and Seagate 20 MB Internal vi/Control ler _.. 399 


Prin ter - GL , AR. PA. AP . CP/M-80. CP/ M- Seagate 30 MB w/Co ntrol ler _. .. . ..•. . . 479 
 TE RMS: Add 3% Im C.O.D. o•ders_Shippin9 on most sal t· 
86 for PC XT. DOS 1-1. 2_0. waro is S-5 00. AZ aiders •6 N sales ••• 1'ecsonal cnec~ - - MODEMS-Each Module $65 For All Four $249 allow loul1een [14) days lo clear Prices are subject •o 

Hayes 1200 ....... .. .......... .. ...... Can 
 change_We accept purctlaseorders horn author ize:dtom
--INTEGRATED- Hayes 1200B w/ Soflware . . . .... . .•..... Call pant,,.. _All 1e1u rns are subjm to a rcsto<k lee We do oot 

Enable . . .. .... ....................... . Cati guarant« compatlMlly_ 
Smart Software .... . .. . ... . . . .. . ....... Call 

Hayes 2400 ... _.. _.... . ... _....... . . .. 599 


No Ch-arge lor MasterCard or Vi sa TOLL-FREE ORDER LINE 1-800-421-3135 
Ho•n 1 A.Jll . ID 5:30 P.M. M.S.T. • Mon.lhru hi.WAREHOUSE DATA PRODUCTS S:l11Jrd1r 10:00 A.M . •• 3:00 P.M. 

2701 West Glendale Ave. • Phoenix, AZ 85051 
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card's edge connector. First try the 
jumper. then resort to surgery ii it still 
fails. 

To locate 821. lay the multifunction 
card down with the /Cs underneath (the 
solder traces on top) and the edge con· 
nector pointing toward you. Count edge
connector contacts starting from Bl on 
the left near the mounting bracket: pin 
821 is the twenty-first contact. Use a 
sharp knife or an awl to scrape a gap in
to the printed circuit trace coming from 

the pin: be careful not to damage any 
other traces. but be sure to cut through 
completely. 

I doubt that the DMA channel is a 
problem, but you should try both allowed 
settings to see what happens. Start with 
the default of direct memory access 
channel 3 after you modify the multifunc
tion card. Remember that you have to tell 
the software which DMA channel is be
ing used. The details for that are in the 
instructions, and I suspect that you're 

We Beat 

TheS stems. 


Display Telecommunications Corporation was named Best 
Small Business Exporter in Texas for 1986 because we offer the 
best IBM®PC clone available. We offer state-of-the-art 
components and our service reps are always accessible to 
answer your questions. Beat the systems with OTC. 

MEGA-BOARD-XT"' MULTIPLE INPUT I MEGA-KIT"' 
The Industry Standard DUAL OUTPUT Motherboard 2.56K • C11se • 

SWITCHING BUFFER 130W Power Supply • (2) ~ 
MEGA-BOARD·AT"' Height Floppy Disk Drives 4 Computers ln- 2 Printers 
80286 CPU with Controller • Keyboard Out • Automatically routes 


Computer to Printer• Inter
 BARE-BONESMEGA·NET"' nal Buffering 64K or 256K 
Token·Passlng Ring LAN •IBM MEGA·KIT"' 
NETBIOS Compa!Jlbe Same as Mega-Kit but withOEM QUANTITY PRICIMG out floppy Disk or Controller

AVAILABLE OM REQUEST 

XT Bare Board 59.95 
XT Assembled 256K 299.95 
Mega-Oise 69.95 
Me.ga-!(Jt 775.00 
DTC-2 BIOS 29.95 
Power Supply 89.95 
Switching Buffer 399.00 

BIOS lkcnslng. 

IBM l• a regl<lttttl tt,.d.,mark or 
lntunaUon•I Busl"""• MachlM• 
Corporaition. 

Display Telecommunications Corporation 
8445 Freeport Parkway• Suite 445 • Irving, TX 75063 

1-800-227-8383 •For Technical Calls Only: 1-214-929-1382 
TELEX 5106000176 OTC UD 

MEGA-CASE"' 
Flip Top (requires 11 power 
supply with 11 switch In the 
rear) 

POWER SUPPLY 
130 Watt • Re11r Power 
Switch 

already familiar with them. 
Howard also mentions that game 

adapters have given some trouble in the 
past. so you may want to remove that op
tion If you c.an. When you get things 
working without it. you c.an try installing 
it again to see if it contributed to the 
troubles. 

The PCturbo 186 board does not use 
any of the PC's RAM space. so removing 
RAM chips won't solve any of the prob
lems. Do make sure that you've got the 
multifunction card's switches set to in
dicate the starting address at 2 56K bytes 
and six installed banks with a length of 
384K bytes when you reinstall the RAM 
chips. 

The reason that the 80186 on the 
PCturbo 186 board can't use the 8087 on 
the PC's system board is, sad to say. 
because the PC wasn 't designed to have 
a complete computer system on an 1/0 
card! The original IBM PC was intended 
to have the "computer" part {the 8088 
and 8087) on the system board and the 
"1/0" part (prin ter ports and the like) on 
the cards. IBM didn't Jndude the drcuitry 
that would allow the PCturbo 186 board 
to connect to the 8087. so you won 't get 
any benefit from an 8087 when you 're 
running the PCturbo I 86 board. 

Ifyour programs indude 8087 support. 
you might want to find out which version 
is faster: 8087 running on the PC or 
non-8087 running on the PCturbo 186 
board. The results may be surprising! 
-Steve 

COMPUTER GENERATIONS 

Dear Steve. 
What were the first five generations of 

computers. and what wou ld you imagine 
might be the next five? 

What role do you see virtua l devices 
playing throughout these generations? 

RICHARD WILLIS 

Palma de Mallorca, Spain 

It all depends on how you count. but 
the first five computer hardware genera
tions seem to be 

I. Electromechanical calculators 
2. vacuum tube computers {mid 1940s to 
late 1950s) 
3. Transistor computers (early 1960s to 
mid 1960s) 
4. Integrated circuit computers (/ate 
1960s to mid 1980s) 
5. VLSI computers (mid 1980s onward) 

The popular use of the term ''Fifth 
Generation Computers" comes from the 
Japanese effort to produce machines that 
are much easier to use and capable of 

(conti1medl 
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"Information ls The Next Frontier" 

Michael B. Shane 

Chairman , Leading Edge World Trade, Inc . 
and Leading Edge Products, Inc. 

ACCESS INFORMATION* 

Model "D".. 

$1345.00 

Model "L""'Modem 

$149.95 

11 r I / 11' II// /llrtl/fl 

1\1\1 1r J'\; 111 t <Jn 

nformation Info 
l'\I OH'.\1.\TION 
I: 'if \ 11 () \ 111/11/ II 
... fl"\r"r"n!lit inn tnfr 

The Leading Edge Model " D" The Leading Edge Model '"L" Electronic data bases like the 

comes complete with more stan· Series 12008 Modem fits in full Sources"'. CompuServes" , and 

dard features than most others list or half-size slots of the Leading 2,500 others. give you instant 

as options. It 's IBM -compatible, Edge Model "D"'M, "M'"" , and access to information on just 

it comes with a 15-month warranty "MH" ',"the IBM PC, AT, and IBM about every topic under the sun. 

and when configured with a single compatibles. It's Hayes®-compat(Access charges vaty.) 

drive is priced at $1345.00. A dual ible, yet at $149.95 is priced at 

disk-drive version and a 30MB about a third the price of Hayes ' 

Fixed-drive version of the Model equivalent. 

" D" are also available. 


If you were to buy a Leading Edge® Model "D" ,.. Personal Computer and plug into it a 

Leading Edge® Model " L" Series •M Modem, you'd have created one of the most powerful 

information gathering and processing tools ever to sit on a desktop - for $1495. 

How Powerful? 

Think about instant access to current and historical financial quotes, up-to-the-minute 

news on all topics, detailed statistics on companies, industries, or even the entire economy. 

Think about instant access to information on topics like medicine, law, finance, real estate, 

politics, farming, and automotive repair- to name only a few. 

Think about having immediate access to documented information on every subject from 

astrology to zoology. 

Just think about what you could do with all that information; think of how profoundly it 

could improve your life. 

Now, stop thinking about it and ca/11-800-USA-LEAD for more information and a Leading 

Edge Dealer near you. For our Fortune Fleet Division, ca/11-800-457-7286. 

*To obtain a copy of the Leading Edge Corporate Philosophy on Information, please write to this address. 

Leading Edge Hardware Products, Inc. 

225 Turnpike Street 

Canton, MA 02021 


In MA, (617) 828-8150. Fortune Fleet Division (617) 769-8050 

l lADI NG EDGI ® 

Inqui r y 197 

Loa.ding Edge and Logo aro registered trademarks ot Leading Edge Products. Inc. Model "D", "'M" , M-H , Model "L'" Series. and lnformahon System are tradcmall<s ol 
Leading Edge P1oduc1s. Inc. IBM ;s a registered lrndomark of ln1emaHonal Business Machines Cor~orulion . Hayes is a registered lrademark ol Hayes Microcompuleif 
Products. Inc. The Source is a service mark 01 Source Telemarketing Corporal ion. a subsidiary ot the Readers Dlgesl , Inc. CompuServe is a service marl< or CompuServe 
lnlormal ion Services. Inc. 



3 pa.per feeding controls. Dia.gnostic self-test 
plus pdper-sdving signals errors with 
push/pull tractor feed. flashes and beeps. 

every Alps Dot Matrix 

.A.LPSP.l•WJ 

All while using your 
Printer. And you'll PC for other work 
use them to do / at hand. 
something most But of course, 
printers can't. Alps printers are 

Everything. more than a bunch 
Just push a of buttons. 

button on our front panel. You can They're fast. The new P210011~ prints 
change type styles and print modes, drafts at an amazing 400 cps, the 

Go off-line to change 
type styles and modes 
without lengthy 
software commands. 

12pushbuttons 

to control printing 

functions. 


This could be the most intelligent 
group of buttons ever assembled. 

You'll find them on the front of 

Lets you feed paper 

line-by-line, by 11216-inch 

increments, or continuously. 


load paper automatically, reprint data 
stored in the print buffer, even over
ride your software to do things it can't. 



•
Clears print buffer 
of data without 17 LEDs indicate 
printing it. functions in operation. 

Automatically reprints data. Select Jon t cartridges, 
stored in print buifer printin g modes, print 
(4K expandahle to 256K). pitches and spacing 

quickly and easily. 

P2000™ at an almost amazing 250 cps. 
They're versatile. They print 

everything from letters and graphs 
to six-part forms and 16-inch-wide 
spreadsheets. And they run with all 
the most popular PCs and software. 

Best of all, they're reliable. 
Because Alps printers are among the 
most solidly built at any price. In fact, 
with normal care, they'll run five 
years or more without a breakdown. 
And their precision-engineered print-

Inquiry 409 fo r End-Users. Inquiry 410 for DEALERS ONLY. 

Choose three 
almost amazing 
?2000 speeds: 
250 cps draft, 
125 cps memo, 
or 50 cps letter 
quabty. Pn·ce: $995. 

Choose three a.mazing 
?2100 speeds: 400 cps 
draft, 200 cps memo, 
or 80 cps letter quabty. 
Price: $1595. 

head will deliver over 200 million 
characters of superb output. 

So don't just get a printer that does 
a lot of work. Get one that doesn't 
interfere with yours. 

An Alps. 
For our brochure and name of our 

nearest dealer, call (800) 828-ALPS. In 
CA, (800) 257-7872. 

We'll show you ·ALPS
how to push all the 
right buttons. AMERICA 

P2000 and P2100 are trade marks o l Alps Electric Co.. Lt d. •C.•1986 Alps Am erica. 
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Let Lab BossT" turn 

your IBM PC into a powerful 


instrument controller. 

Yi ou can spend thousands of dollars chat are che highest in the industry. 

for adedicated instrument controller. And Lab Boss products offer adirect 
Or a few hundred for aconrroller data link from your measuring equipment 

that's dedicated to youand your IBM PC. ro a full range of analysis software. includ
Lab BossTM from National Instru- ing RS/l. Lotus 1-2-3. and Symphony. So 

mems puts you and your IBM PC (or you can easily report your findings on 
compatible) firmly in charge of GPIB rhe same system you used for 
instruments. From sophisticated lab--- instrument conrrol. data acqui
oratory equipment. like digitizing sition and analysis. Try that 
oscilloscopes and spectrometers. on adedicated controller! 
to standard plinters. plotters. ~ So - you want to be the 
rape dlives and more. ='f~>"'.- boss? Call National Instru-
At data transfer speeds ments. 800/531-4742. 

......._,,. NATIONAL 

- INSTRUMENTS 
,, 12109 Technology Btvd. 

Austin. TX 78727 5121250·9119 

ASK BYTE 


handling much more difficult problems 
than the current generation. It's not clear 
how software generations should be 
counted. but this list seems reasonable: 

I . Machine language binary programs 
{not even assembly language!) 
2. Assembly language programs 
3. FORTRAN. ALGOL. and similar high
/eve/ languages 
4. App/ic.ation-spedfic languages and 
simple Al 
5. Programs capable of reasoning in the 
real world 

Particularly with respect to the hard
ware generations. It seems that each one 
took us quite by surprise. So beyond 
speculating on the likelihood of bioelec
tronics and three-dimensional circuitry, 
I'm willing to be surprised like everyone 
else. One thing is certain. though: The 
software is the hardest part of the job! 

I don't think that virtual devices are 
related to particular computer genera
tions. A virtual device is simply a sub
program that translates a standardized 
110 device command set into the specific 
commands required by a particular 110 
device. For example. a virtual device in
terface to two different graphics displays 
would allow a single program to run un
changed on either one: Only the virtual 
device code would be changed.- Steve 

CIRCUIT CELLAR 

FEEDBACK 


PROGRAM C ONVERSION 

Dear Steve. 
I built the scrolling alphanumeric display 

you described in the Apri l 1984 Circuit 
Cellar. and it worked great using the Z8 
board. However. I no longer have use of 
the Z8 board. I do. however. have an 
Apple II computer at my disposal. I was 
wondering if it is at all possible to convert 
the Z8·BASIC system controller assembly 
language instructions for use by the 6502 
microprocessor on the Apple IL 

If you cou ld provide me with some help 
in converting these programs. I wou ld be 
more than grateful. 

IAVIER PELAYO 

Los Angeles. CA 

The Z86 71 microprocessor used in the 
ZB controller and the 6502 used in the 
Apple II have completely different archi
tectures and instruction sets. Because of 
this, a one-to-one translation of the 
assembly language source listing is im

(co11t i11ued) 
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Those who insist on Ccompiler performance 
are very big on MarkWilliams. 

And the compiler is just part of our total CProgramming System. 
,¢ 

. ..,~§ These and other powerful 
~lY~ utilities now i11cl111le1/ in the C 

.;;:' Programming System: 
...,~~· • ma.kc: compiles only wlmt's nCCCSSllr)' 

from mulliplc modules. a powerful pro 
gr.imming discipline 

• diff: ide111incs differences bCt\\Wn two files 
• m4: macnlprocC?ssor expression editing 


and substitution 

• cgrcp: ·xtendcd pattern se-.trch 
• MicroEMAC.'i: full screen editor wilh source 
COl\IPltER l'F.ATIJRES 
• Runs under MS-DOS 
• 1'1111 Ken1ighan & Ritchie C with recent 


extensions inc.luding \ 'Oki and cnum 

• RC?gister rnriables for fast. compael code 
• l'u ll U IX '" comp•itibilit)' and complete 


libraries 

• HOK 7 Support 
• One-step compiling 
• English error messages 
• ROMable code 
• l..arge and small memory models 
• MS -llOS linker i:ompatihilit}' 
• tinker, assembler. archiver 
• Extensh'C? third party lihrn11· support 

rsd C SOl RCE DEBl lGGER 

• Debugs :n C: sou rec le\'l•I without assembly 


language 

• Sc11ar:ttc C"t~tlualion. sourrc. 11rogram and 


history wi ndows 

• Can c.~ccutc any C expression 
• Capabilities of a C intcrprelcr. but runs in 


real lime 

• Set trace 11oints on an)' ~1atcmcnt or mriablc 

V 198 5 M._ri< ll'lllianis Compo"! 

I 'NIX is a ~lSlrr<•d tr;1dm1ark orBrll L.at>c 
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Mark Williams' C compiler has earned a place 
in som veL1' big companies for some very good reasons: 
it proves the benchmarks right with the spee<l code 
density, consistent performance and expert support 
required in professional development environments. 

But a total developn1ent tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams' C Programming Systems 
includes the csd C Source Debugger with tnte source 
level debugging to speed your programming job. 

And only Mark Williams' new 3.0 version includes 
utilities like "make" to make quick work ofeven the 
largest projects. 

From source code to final product, only one takes 
you aU the way: Mark Williams' C Programming System. 
All for only $495. Ask about our 60-day money back 
guarantee when you call 
1-800-692-1700 to order today: Mark 
You'll be big on the total C Williams 
Programming system from • Company 

1430 WeslWrightwood Mark Williams, too. Chicago. Illinois 60614 

'In Illinois call 312 72-6659. 
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CIARCIA FEEDBACKAccidental File Erasure 

Can Be Fatal. 


I t's no secret. Thousands of business Westlake Data. When you erase 

and home users have turned to a file, it disappears from your 

existing file recovery programs directory but not from your 

to "save their posteriors" grasp. Your data is safe 

when a file has been and secure, ready to 

erased by accident· be recovered when

and met disaster! ever you desire. 
After-the-fact The recovery of 
procedures just your file is assured 
can't assure success regardless of the time 
every time. Finally, there span between erasure 
is a revolutionary new file and recovery! This unique 
recovery system which can approach sets a new industry 
do the job, SafetyNet-- from standard for file recovery programs. 

SafetyNef 

FOR FLOPPY AND HARD DISK SYSTEMS 

catches your file erasure mistakes 
even before you do! 

You don't lose data every day. But 
when you do, you want it back 
and you want it back NOW. W ith 
SafetyNe( three easy steps lead 
to INSTANT FILE RECOVERY: 
1) Type "SN" at the / prompt, 
2) Select the files you wish recovered 
by highlighting the file and pressing 
the "space bar'', and 3) Press the 
"Enter" key . That's all you need to 
do!! Your data will be back at your 
finger tips in seconds! 

SafetyNet™ 

From The Crea1ors of PathMinder'" 

Revolutionary N ew File Recovery System 

For the IBM PC Clnd Comp<lt ibles 


SafetyNet's Unformat feature 
restores a Hard Disk that has lost 
data through the DOS "FORMAT" 
command with only 5 keystrokes! 
We recover everything including the 
Root Directory and no renaming of 
sub-directories! 

4995 plus s5 shipping NOT COPY 
and handling PROTECTED 

DON'T BOOT UP WITHOUT US! 

tiodgk;ns 

President 

P.O. Box 1711 (512) 474-4666 Austin, T exas 78767 

possible. With some 6502 assembly lan
guage experience. it shor;Jd be possible 
for you to create a program for the Apple 
that will permit it to control the scrolling 
display. You need three output bits: data. 
clock, and clear It would be easy to use 
the "annundator" ou.tputs on the Apple's 
game controller socket for this purpose. 

The following are some books that give 
full explanations of the workings of the 
annunciators: 

Sather; James. Understanding the Apple 
II (Quality Software. 1983) 

Gayler; Winston D. The Apple II Circuit 
Description (Howard W. Sams. 1983) 

Several good Apple JI and 6502 assem
bly language programming books are 
available. These can provide the informa
tion you need to create your program. 
7\.vo of these books are 

De Jong, Marvin L. Apple II Assembly 
Language (Howard W. Sams, 1982) 

Leventhal. Lance. Assembly Language 
Programming: 6502 (Osborne!McGraw
H/11. 1979) 

-Steve 

PEOPLE DETECTION 
Dear Steve. 

I want to improve a home-lighting con· 
trol system I installed in 1980. One of my 
requirements is to control the level of 
lighting in one of our rooms. 

I currently use six reflector spots at 
regu lar intervals around the walls to give 
plenty of light where it's required. At 
about half power. the lamps give adequate 
illumination for background purposes. but 
for read ing you need to bring the lamp 
closest to where you are sitting to full 
power. 

My problem is correctly detecting the 
location of a person. Movement detection 
would have to be very sensitive if you are 
si tting still reading. Similarly. body heat 
detection would also need careful calibra
tion to avoid permanentl y illuminating a 
radiator. Also. any scanning system would 
have to be qulet in opera tion . since the 
whir of a rotating scanner would be most 
annoying. 

I have even considered installJng floor· 
pressure switches under the carpet. If you 
have any suggestions. I wou ld be pleased 
to hear them. 

RODERICK 5PARKSFIELD 

Sandy. Bedfordshire. United Kingdom 

One of the best methods for detecting 
people in a room is to use infrared mo· 
tion detectors. These are commonly used 

(ro!lli1iutdl 
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Now the biggest name 

in C co~ilers comes in a size 


everybody can afford. 

Let's c: 

$75 

Introducing Mark Wtlliams' $75 C compil~ Wane co explore Cprogramming for the first time? Or just 
on your own time? Now you can do it in a big Vlil.Y without spending that Vlil.Y. With Lets C. 

1his is no little beginners model. Lets C is a powerful programming tool, packed with all the 
es.5entials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang 

Mark Williams Let's C 
• 	For the 18~1-PC and 

MS-DOS 
• Fast compact code plus 

register 'l'ariables 
• 	Full Kernighan & Ritchie C 

and ex tensions 
• 	Full UNIX"' compatibility 

and complete libraries 
• Small memory model 
• 	Many powerful utili.ties 

including linker, 
assembler, archiver,« 
one-step compiling, egrep 
pr, tail, wc 

• 	MicroEMACS full screen 
edit.or with source 

• Supported by dozens of 
th1rd party libraries 

• Upgradeable to C 
Programming System for 
large scale applications 
development 

Let's C Benchmark Done on 
an IBM-PC/XT, no 8087. 
Program: Floating Point 
from BYTE, August, 1983. 

Exec lime in Seconds 
Let's C 134.20 
MS 3.0 347.45 

and thousands ofprofessional programmers. Th one that wins the 

benchmarks and the revievvers' praise: 


"Let's C is a tborough~y {Jn~(essfom1/ C en v ironment loaded witb tools and 

programming ulililfes. It is also cmotberfineMark Willicons Co. product." 

- Christopber Skel~JI. Computer lanp,uage Magazine, Feb. 1986 


And now for more big news. Get our revolutionary csd C Source 
Debugger for just $75, too. 

Use this coupon or diarge by calling toll-free: You can breeze through
l-800-MWC-1700. In Ill call 312-472-6659. 

debugging at the C source 
ORDER NOW! 60-DA\' MONEY BACK GllARANTEE! level ignoring clunky 

assembler code.I Mark Williams Let's C 
I Please send me: Affordable,powerful, 
--~..ipiL"< u(l.ct ~ C and __cop le< ofCS<! (CS011r<'e 0..~>uggcr )I 	 debuggable. Mark Williams 
at J75 each. ( Ill. r<-"Sidcms add 7% sales mx.)I 0 Check 0 Mon~i· Order 0 \'is:!, Mas1<:1Card or Lets C is the big name C 

I Am<:riCUl Expr~°"' compiler at a price you can
II Name_____________ _ ~ handle. Get your hands on 
I 	Address,_____ __________ it now. 
II 	City_ _______ _ l"1C-- Zip, ___

I C:lrd #- ------- F.xp. lf.uc_____ o:i~ms 
6 

Company
I Sigm~urc SYll'l 1430 West WrighlWOod 

Chicago, Illinois 60614L-----------------C 19.H 5 M:il'k \l<i11b.m~ UN'•X i~ :t lr..U.c-1'11 ::it~ ofllcl l 1..ahs... Inquiry 219 



CIARCIA FEEDBACK 


•GSIC™ 

Amazing New Advance 
menta for an Old Friend. 

ZB6Sic IS an. inc:r6clbtf ad¥anCtd Ind 
powa<'l ul llASIC-Oul......... ...... !IAS1C 

:r.~ing::=!::.~ 
ZBulcl'll.,...,~llllo-r<J'ol 
Qt you 'know BASIC, )O!! know ZBIJic.) 

How Fast Is ZBaslc? 
1.JG~fa11.fc<Jr'*""olon..,..do....,...,, _poduct<I 1t.o u111..... ~ 

Z8ulc lo "Con-9'od BAS«:," ""'-..ie·alon& ~lthatfTW:eMycd'let ·~te-Illy-••JllSl lool< SI \htso 'l'"d 
~ 

tB.uic"" J _-4M(. ~T\I &llM(.. 
~""' ti&4MC. J......._,.,. 11111 6.«l,MG.. 

18'61 PC - l ..O ..-.J.11..__ lltS«~ 

lBHic'hl 11.-1 :NC. ZBA:lie'" !!O ~ 
BA!UCA I"' 2 ,1to-. .Wbllif!l!W 2",5.20'lollllC

tO br•iON.dU.S.... iftlfll:8..... JMt.111J, UllO 

Compiler Speed/Interpreter Ease. 
Lb.el&C Wet'Pttlltlf,, ZBHit anows )'(Mi 

eo ~Pld~)QUrprggr.amaimmedill!lyl No 
""''"l' ·~-·Loeden,"orctumsy"SUIK<M.Oine 

.,.,.._-111<o "''"" olhor '°""""""To"°"'""
•Adodit.~~-·~u...-~_,..,he 
H1119 H N kTlltf'i>ftllft IOO. Josl rype "'BAE.At\ OI 
-cTRL C"' IO gel blt:k IC) the odilOf_ 

ll9htnlng-Fast Compllatlon. 

~..~..~-"COMpi\alltiflama~~~ 
''AUN." Ze..lc:c:oornoilool'IJU'p«Jg<Vnotblindlng 
apeioO-CQ InnP!' lllCOnd. 

Works the Same on All 
Computers. 

llyou'1•U""'o4lllt0w'tlg--old
prooraim lfr¥0rytimo you swit~ l iJ. IMJWWll\!MGf'. 
ZBuio IS b )'Oll. Staita1 codo II poit.atMo trom Cini 

c:omptltGI lO~ andainet.%8alcuaa. ~ 
_,.,.G....,,...anclOiskFo!ocommond~ 

~-·~"""""'""'""'c:ompurier.And It.fl ZBASIC '1dltor is. !ho amo 
on 1ll ..,.rlion1-~ ottA&c:ornputg 

Einstein Math. 
l8aslc ottor:s progQtM'ICQ ;1 INl1h. 

peck.II~ 'INt.1urp;1nea anyiUlilng elH In 11'MI 
ln<l""rylfl'M- Zlluiets .... boe10<Uw! 
FOATRAM..PASCAL. WOOUU.·2or•rrtothtr 
11n;ua;e 8Yi1iab681) 'bu~na~ up to 54 
digltl of user-se4ectable 9CCutllCJ u ycur power. 

"Superb Documentation! " 
"The 381 pal)llll ZBaMc tnanuaJ is I modet 

of <i8<ll't""' _...,_..Tho doar.............. 
~ IOAdlfyfng our 1~11bi~ tomtOn1 

"""'od in<~ 1'111<110 ""'° Zl!aalca 
llc11•<'""°"' '"' o1I Ofl'>or BASIC Compilert." 

PC WE£'K. r<ov.12. 198!1 

Eaay Structure-ti You Want ll 
ZBa:liCMPyou"Slruaurit" yout 

~m1ino'WS)'flt(fON'J'lilld~ •• .'JW 
mayuM GOSue.or GOTO 'tllill'I nemes Cfline 
tlutnb4H't.. So~m~lONG tFs and 
LONG FNLLIST _..,,,.-.....,,_,,__ 
numbertr ZBUC 111.rtam•riclll'yindentl bops and 
l~ltfn~ USJ1ngl, IOO. 

''~llt'a&bout~ 
~t " J ,.A..CPA 

S.Y'l'OIH,MO 
f I •.••fut, genera!!l9 Sland .a)Ono ~ 
rttQIJhs cnty modMt a.mouRU o1 memorr. has 
oumand'trg~ ""'""•nd...woo br.>tl 
... ""' ... l<)lid.And,.."""' .. ""'Y 
1Ttn11CtNe. " Brue• w. ro,.1u:n 

COMPVlER LAHQUA.Clf 

'' ZQuk: iJ • pi;MtrfVI glfttlng b BASIC 
~l'lmrner.L I provldes the nuibM!f)' ol lJrbo 
Pbe;alandttt.1(tHd CJill ~BASK:. .a 111 • 
priQG "* C!Gn't bl IT\lll'lched, l<ucbs '°ZGdcot ano to 
all users who mV.e ~ dectsioM to 11St1 2Buk '°' 
tMIUIH1. " G.arry Ray 

PC'WU1( 

'' Th& boJI I_..... 8\'0f' .-.on.I~ IJI. '*1\t should 
' 1

Dfl ,pJOUd ol 1JW produe" R. R. rMn•v-r 
u·..., A% 

''Mind-t»owel'I EUfy 1Ae b9Sll BAS1C r-... evt1t: 
a.en! ,, J. O. 

BllUrnor•. M:O 

@ 


Cua·tom1z:ed JOf YOUR Computer: 
MSOOl flf· P1111eo,..p.~; lnt"'°""OPC. )(1' , .A.T, 

tr... TmNtt ' V!iQD., 21»2'XOJOOO Wld -~""' 
ClutKllll.'111/drollciM COW: IMH ~J..tll'IWM. 

. ·~ dslldlDbolNN. 

:::;;~~~~=--=
=:"i:;~m~.:~·~rnalll ~ 
Ap911fV•, De ~ Mot.IN IUpp(lftlbl bcdt!M IJil.lln:l lic.. 
Soipli'tfi.RM.~~~~Ll2Md~Uil:Z 

::!:?'~-:8x.~~~=lib 
GllCliftiMd T~Ofll!lll KHM1a. o1PC.. DOS l.l 
""*"' tpfVJOQ$~ltd~~-~ 
""'"" llC: ~ '* W0t09.....,cntt.O..Uhl8*P(:IW
wilM11Jto•itl( u. 
l-IG'"" MMtift&JCP'nll~ilO• , TAS.eo"' rflOOll , . 
Jor ,.and• ~~wnhnlorl':a'tpt0UW. 

ONLY Z.BASIC GIVES YOU 
THESE FEATURES: 
• H•; l'lll9tt1• ~~-·IMh• ltlOuQDlftlll ••vr 
• N~ICepf Ptatilfttld 

• Nn'!M.,,,Aaf91tMOfAun~r....1or 
Pf'OfllUM Y!Ml • .U.. 

· Cl lrte'I eot11mande ftP'M'd• lo9lc IHUng P.9 WI 
ln!Mp110tir~ 

• ~f*' !lln;fiio.'St.p ~but 

• CHA1N wllh-l•bl• .,..~ng. {SMi-. •II Of •£MMo 

¥MIRIH~ 

• C,..,llll lN""fOt'tlllt111autttoi.1111ti.. 1nt0 tun.;llcN'le 

• MuMHln1 LOMG IFi. WMl!MlneLONG FN1 
[1rguimpil pH""ii) 

• Cl•~m11I, Hell.. 0(1f,j Ot ti..,. 9UPPQl"L. 

• DMe~ndtptMMtOr~Md Ri.llO. 

• N...rdonllff"'1~Coll1ctlof'i· 

. come ..1a. · °"1dl.'" Mc1-&MF Mrt•~• 

• ·-Bullt lfll '"HELJJ• 1~1 lrl11rauo-1 -•••rs. 
rHL 

· l.Ollil"'~~t1ScharK'llM'IJ 
• Loope ~ WHILEIWDtO, OO.UN11L, FOR-HEXT· ..... 
• & IMr·mdfOUfoldllA!ilCPfOO"Mll.l...,.6illl 

ASCI 

ORDER TOLL FREE: 

1-800-482-4567 

Technical Support: (602) 795-3996 

or Use Our Coupon on Facing Page 
(Please specify brand or model) 

or write to us at Zedcor, Inc. 
4500 E. Speedway, #93 

Tucson , AZ 85712 

POWER 

COMPILER 


In security and alarm systems and are 
quite sensitive. They work by dividing the 
area in their view Into a series ofdiscrete 
slices and then monitoring the infrared 
level in each slice. When a moving warm 
body disturbs the normal pattern that 
the detector sees, it trips a relay. It does 
not take a great deal of motion to trig
ger the detector. depending on where it 
is located. 

In your situation, you could try using 
several detectors, each one aimed at the 
area that you want it to control. I don 't 
know what type of system you are using 
to control your lights. but f"m sure that 
you could find a way to interface the 
detectors to your system. 

I am currently using a number of these 
detectors around my home to control 
lighting. They are connected to my Home 
Run Control System (April to June 1985 
BYTE). When one of the detectors sees 
motion. HCS senses it and turns the light 
or lights on. As Jong as someone remains 
in view of the detector. HCS keeps reset
ting the time-out. When the person 
leaves the room, HCS wiJ/ turn the lights 
off-Steve 

PROPERTY PROTECTION 

Dear Steve. 
Some time ago. I believe you mentioned 

a company that provides property-protec
tion devices. I am looking at the Home 
Run Control System. and I would like to 
use this company's passive infrared mo
tion detectors. Can you give me the name 
of this company? 

WILLIAM P. DRESCH ER 

Lansing. Ml 

The company is 

Mountain West 
PO. Box 10780 
Phoenix. AZ 85064-0780 
(800) 528-6169 

Its catalog contains a variety of security 
devices and reference books. Several ap
plication notes for the various devices are 
also included.- Steve • 

Over Ifie !lears I fiave preSR11led man!I dif
ferent projed.s i11 BYTE. I k11ow many of you 
(rave built tfte111 a11d are ma~ing use of tliem 
in man!I ways. 

I am interested in f1eari11g from any of !IOU 
telling me what you·ve done wi/{1 tflese projects 
or fioui you may liave been influenced by tfie 
basic ideas. Write me al Circuit Cellar Feed
back. P.O. Box 582 . Glastonbul'Jj. CT 06033. 
and fill me in 011 your applicatrons. All le!ters 
and pfiotograpfis become Ifie property of Steve 
Ciarcia and ca1111ol fJe returned_ 

Inquiry 384 for End-Users. 
62 BYTE • SEPTEMBER 1986 Inquiry 385 ror DEAL RS ONLY. 



Send me the Ultimate BASIC Development system for the Macintosh 
I Price: $89.95 + shipping. 

Shipping: In U.S. SS !CD.D. Md $5) 

Canada $12-Foreign S2S-SU.S. only (no C.O.D.) 


Company ___________ _ 
VJSa··Masi.erc:ard·Amoriean Expross

I I I I I I I I I I I I I I I I I I Counuy ________ 
__________ Exp._ Address ____________ 

Zedcor Inc. City _______ Slate __ ZIP __
4500 E. Speedway. Suite 93 
Tucson, Arizona 85712 Day Phono ___________ 
Tech Supporl: (602) 79£..3996 

MS. True BASIC. Soltworl<s, Azlec, TML I BM. etc. . are lrademarks of I heir ra$J)eCllvo oompanlos. 
Mao.ntost"I Is a ml.demark lloon.sedl '° APC>IO Compu,e1 Inc. ZBaSic '5 11 tradoma1k o1 Zedcof Inc.-

I 
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In*a*Vision 

"a marvelous little CAD system" 

,., , . . 	 PC Magazine
Listen To What The Critics Are Saying About In •a v 1s1on 	 _ (w:>= , 

PC Week 	 September 1985 ~l'---'-----,=="='"--'-
"Stands out from the crowd." "It has the makings of a winner." 

Info World February 1986 

"In*a*Vision is very easy-to-learn and easy-to-use." 

PC Magazine March 1986 

"Fast, accurate and fun to use." "Excellent template system." 


Computer Buyers Guide March 1986 


"A remarkable value." "Fast and eas to learn." 


Power. Versatility. Ease. All 
of these add up to perform

ance. And performance is what 
In*a*Vision is all about. 

Power! 
"What surprised us was how 
fast ln*a*Vision works." 

PC Magazine 
"Even complex command 
sequences are generated with 
lightning speed." 

"This is arguably the first piece 
of software that fully utilizes 
the power of the AT." 

Computer Buyers Guide 

I~~~ . ~~-:-- ---~~

: -=

__.___ 
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Versatility! 
"In*a*Vision's text provisions 
are flexible and impressive." 

Ths advertisement was created with 
In•a•Vision and output at 300 DPL 

"The spooling mechanism is a 
real timesaver." 

PC Magazine 

"The system is ideal for the kind 
of fine detail work that engi
neers, draftsmen and designers 
demand." 

Computer Buyers Guide 

Ease! 
"An hour with In*a*Vision and 
even the most devoted MAC 
fan will be a convert." 

PC Magazine 

"The program is quickly mas
tered; intuitive quickness is 
what this system is all about." 

"The program's ease-of-use and 
speedy execution allow you to 
concentrate on design ... " 

Computer Buyers Guide 

MICROGRAFX 

The Picture of Success 

"In*a*Vision is so easy to learn 
that its menu bar will tempt you 
to begin using it without even 
reading the documentation." 

"The program's use is intuitive." 
Info World 

Order Now! 
1-800-272-3729 

Yes, I want to improve my CAD perfonnance 

with 1n•a•Vision. 

Please send me _ copies at $495 each. 


I enclose: D Check D Money Order 

Credit D Visa D MasterCard 
Card: D American Express 

Name 

Company Name 

Address 

City 

State 	 Zip 

Country 

Credit Card No. Exp. Date 

Send to: 	 MICROGRAFX, Inc. 
1820 N. Greenville Ave. 
Richardson, TX 75081 
In Texas: 214-234--1769 

Runs with or without Microsoft Windows 
on two-floppy or hard disk IBM PC or 
compatible with 320K; hard disk and 
512K recommended. 
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B·O·O·K R·E·V·I·E·W·S 


AMIGA PROGRAMMER'S 
HANDBOOK 
Eugene F. Mortimore 
Sybex 
Berkeley, CA: l 986 
529 pages. $24.95 

TECHNICAL lDPJCS 
FOR M07DROLA 
MC68000-BASED 
MICROCOMPUTERS: 
An Annotated 
Bibliography of 
Recent Books 

AMIGA PROGRAMMER'S 
HANDBOOK 

Reviewed by 
Gregg Wi lliams 

Many people find the 
Commodore Amiga 

interesting because of its 
tremendous processing 
power. Unfortunately. very 
li ttle of that power is ac
cessible without the proper 
compu ter program . Be
cause of th is. many users of 
a new machine like the Amiga are hungry for the detailed 
techn ical documentation that unlocks the computer's 
capabilities. Although the official Commodore seven-book 
technical reference set was available much sooner than 
is usual for a new computer. at SI 00 it is expensive for 
the interested (but not professional) user. The quality and 
price of Eugene F Mortimore·s Amiga Programmer's Hand· 
book make it a good buy for such people. but it isn't a sub
stitute for the full reference set. 

ORGANIZATION 
The A•11 iga Programmer's Handbook is essentially an overview 
of the Amiga as seen from the programming point of view. 
After a brief explanation of needed background informa
tion about program development (register usage. include 

files. and structures). Morti· 
more presents seven 
chapters. each of which 
covers a class of functions: 
the Exec functions (re
source management) . 
graphics display and draw
ing. animation. tex t. Layer 
funct ions (which manipu
late Amiga "screens"). Intui
tion (the user interface). and 
Workbench (the Amiga's 
operating environment). 

Each chapter is structured 
like the book itsel f-an 
overview describing impor
tant concepts followed by 
detailed informat ion. With
in the chapters. the detailed 
in formation is a collection 
of alphabetized entries 
covering all the software 
routines designed for pro
grammers· use. (These 
names- like AreaDraw. Set
SoftStyle. and SetDM
Request-are important 
because they are called by 
name in whatever language 
you are using to develop a 
program.) 

Each entry follows the 
sa me format: the syntax of 

the function. a description of its purpose. descriptions of 
all its inputs. and a discussion section that describes the 
context of the function's use. This last section contains 
usefu l information that is not in the Amiga reference 
books. It begins by listing all the other related functions 
in the chapter: for example. the discussion of AreaDraw 
lists the other five functions that manipulate areas. It then 
describes the context in which the function is used. some
t imes listing other functions that must be called. suggest
ing alternative methods. and warning of possible pitfalls. 
The entries are usually between one and two pages 
long. 

The book ends with two appendixes. a glossary of term s. 
and some notes on advanced video topics (the dual-p!ay
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... ,.__ 

Your PC represents a substantial invesrmenr. so it does not 
make sense to risk costly downtime or system failure due to 
the use of a so-called "BARGAIN "' power supply. 

At Foruon we insist on quality and rel iability. That's what 
has earned us a UL rating. For your comple te satisfaction we 
offer a one-year w arranty and full technical support. 

200 WATTS 

PC AT 


Sl89.00 


MEETS 
FCC CLASS B 

150 WATTS 
_ PC XT 

s129.00 
• U.L. Recognrred 
• Meets fCC Crass B reqwrements 
• 1151230 VN:. . seiettable 
• OVP. OCP s,hou c::11c; u1r prrnec 11on 
• POW"er failure s.egnaf 
• 	All U.S. made connecrots 


provi<Je llelter con~IJOfl 10 

d11ve1 and c PU t>oard 

• Mcc11 European safely lj)CCS 
• 100 'lb bl1rn·1n & P"'·l)lippmg tesl. 

one full year war141my 
• Dut><l rcplacemem roi Of191nCJi IBM ~ ~upphe~ 

• FJ'\RADAY" 1ype pin-our available upon 'f<l'''"' 

PC EXPANSION CHASSIS 
Provides easy expansion ro your PC. PC XT. Tandy 1000™. 
Compaq Portable™. Compaq Desk Pro™. and other PC 
clones by having ex tra expansion slots for video concrorrers. 
disk drives or 1/0 boards. 

FC 640 . .. S388 .00 
• 5 Slot mother IJoord 
• 100 w power wppty 
• Capacrry for 3 drives 
• il5 V1 "' x t2• Xb'A ~ 

FC 650 . . . 1398.00 
• 8 sJor mother bo~rd 
• 150 w U L ••g power wpply 
• C.aparny tor 4 drives 
• J9V.'"x1s:xs· 

FC 1>60 . .. ! 4 38.00 
• 12 srm momer ooard 
• 100 w. powe1 supply 
• CaP<KllY for 2 drives 
• 15}1'xl5Y•'X l5'h " 
· Puces JOO\o'(' inch.Ide sysu~m rnLen3Ce .:!lddp10rs 

SPECIAL OFFER 
• .20 M S hard dJsk drl11to w11h 

coorro 1r.,r an<! e<lbles s385.00 
• 20 MB lntt:fna.I tape ba<.k·up w1rn 

com«Jller. 	C<lble <1nct sot1w3re s545.00 
j5pec131 pr1<es vallct with expa11s10n cnarns pul(tla>e only) 

II» FORTRON CORPORATION 
3225 SC'ldon Court Orders Only: (800) 821 -9771 
Fremont CA 94538 In C<!lif: j4 I 51 490-8171 
Telex : 559291 FORTRON Technical SeNlce: j<l I 51 490-8403 

ComP<ICI PonalJJe. Oe.J< l'ro'"I Compaq Corp 
tl!M"'n 8M . randy 10001"'/landy COip. 
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field. double-buffering. hold-and-modify. and extra-half· 
bright modes) . 

STRENGTHS AND WEAKNESSES 
As an intermediate C programmer with some knowledge 
of the Amiga's internal details. I am beginning to appre
ciate the way Mortimore organized fu nctions and cross· 
references. Although I still have to go to the reference 
manuals to get detai led information. I am often at a Joss 
as to what information I need and where to find it. This 
book's dictionary-like organization and thesaurus-like 
cross-referencing of related functions gave me a much
needed overview. The Discussion section includes the sort 
of hard-earned practical observations and advice that 
reference books lack. 

The Amiga Programmer's Haridbook was the first technical 
book publ ished by a source outside Commodore-Amiga 
(others have appeared since then). and the rush to publish 
first has affected this book. although not as adversely as 
it does most such technical books. On the positive side. 
this book seems to be far more accurate (technically and 
grammatically) than most early books and many other 
books; I've fou nd only one or two typographical errors 
and no technica l ones so far. One serious drawback. how
ever. is that the book contains no figures and only a few 
examples. both of which are sorely needed (they are pres· 
ent in the most recent version of the technical reference 
set). 

Because it is not a seven-volume set. the Amiga Program
'ner's Handbook necessari ly summarizes some important 
concepts and leaves others out entirely. That's not a fault. 
but you need to be aware of it. The book points out that 
much of the missing information is documented in the in
clude files tha t come with your assembler or C compiler. 
This is true-every ser ious Amiga programmer should 
print and read the Intuition include file (include.h for C. 
include.i for assembly language). 

Another. more serious weakness is an omission : Morti
more makes no mention of devices (the word used to 
describe the mechanism by which the Amiga interacts with 
various hardware components). This means that the book 
offers no insight in to (among others) the audio subsystem. 
the keyboard. the "console" (v ideo tex t output) device. 
the game ports (mouse and ioystick interface hardware). 
the serial and parallel ports. the "narrator"' device (which 
handles Amiga·s human-speech output). and the printer
driver software. 

A fina l cri ticism. reported by a Commodore Amiga tech
nica l person. is that the book mixes information from both 
versions 1.0 and I. I of the Amiga Workbench. (Yet another 
vers ion. 1.2. may be out by the time you read this.I Al 
though I have not seen any examples of this during my 
use of the book. I'm sure they·re there-so be warned. 
and double-check with the official Amiga documentation . 

I sa id earlier that you couldn't develop Amiga software 
with this book alone. Actually. by studying the include files 
and several of the numerous C source code files in the 
public domain. you could get by with just this book. but 

(<o-11li11ur1~ 

Inquiry 13 1 lor DEALERS 0 LY. 



PANASONIC®PRINTERS. 

THEY'RE GENERATING ALOT OF 


GOODPRINI 

The good reviews keep rolling in. And, as you 

can see, the critics agree: Panasonic printers are 
real winners! 

But that shouldn't come as too big of a surprise. 
After all, 
Panasonic 
printers 
offer the 
advanced 
features and PC WEEK-JUNE 11, 1986 

ease-of-use you've come to expect from Panasonic. 
So, whether your business is big, small or in

between, you'll find a printer with features to love 
every bit as much as the critics. Like- as one 

J ;;,. ith tn is l ith~ ....... c: r. _ 

I As far as l'mconccmcd. lhe KX -Pl091 


produces not near le1tcr qual i1y bul rather 

true Je1ter quality in this mod<: . You'd real

ly have 10 strain10 dis1inguish it from type
writer quality. Kno · c 


company produced fast, couneous, 
and knowledgeable answers . .»_._...,.,... 

PC- SEPT. 17, 1985 

reviewer observed- extraordinary near-letter
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations- even your company's logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we've put just as much care into the 
Inquiry 408 

human side of our printers, too. You'll find 
switches and buuons that let you change prim 
sizes and styles right on the printer rather than 
through the computer. And, with our continuous, 
self re-inking ribbons, you'll find yourself chang
ing ribbons - u u u I'~ ·· vo...<llCt: lfl <.. 

KX-1'.1151. II is a well-built producl 
less often. lhul promises 10 deliver man y hours of 
When you do, 1rnuble-free operation . The print quali 

ty is clear and well-defined. The a l i ~ n
oursnap-m ment of charncrc rs on <1djace n1 lines i 

also excellenl . a sign nf a well-designed cartridge 
pa~ r, and pri n~whcc l tni nspu rt ~vs t e m

makes it a snap. 
Finally, just when PC PRODUCTS-APRIL, 1985 

you thought au this would be 
hard to top, there's more: all our printers are backed 
with an unprecedented two-year limited warranty. 

Now that you've reviewed aU of this for your
self, call toll-free 1 (800) PIC-8086 for the name 

of the 
~d . J ~·;~ 30. 1 pound~. Li-ke 'alj th; 'p";~~ 

as- asonics we cesrcd at , the 1592 co mes 
 dealer 

1ap  with 1hc company' exceptiona l two nearest 
:re is 	 year warranty. And like all of 1hem, ii 

de fin itely rates a look . you. 
You'll 
see how 

PRINTERS BUYERS GUIDE & HANDBOOK #3 easily 
Panasonic printers generate good print for you. 

And, you'll agree: THE EASIER, THE BETTER. 

Panasonic 

Office Automation~ 
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STATISTICAL 

PACKAGES 


Complete, high-performance 
data-analysis software from: 

" \ StatSott · ~ 

Unbeatable power and flexibility for 
unbeatable prices! 

1. STATS·2™ (re lease 2.1): A complete, 
superfast statist ical package. Can also 
be used as a statistical supplement for 
Lotus 1-2-3™ and othe r spreadsheet 
programs. Runs on IBMr"' and compat
ibles, 256k, 2dd, 8087 support ........ $149 

2. STATFAST-2™ (re lease 2.1): The 
most powerful statistical package 
deve loped fo r the Macintosh™ 
128k/512k/Plus, 1dd .... . ....... .. .. $119 

3. APP-STAT™: A complete statistical 
package for the App le 11 ™ fam il y of 
computers, 1dd .... . . . . . . . . . . . . . . . . $99 

4. PSYCHOSTAT·3TM: A complete sta
tistical package, available for Kaypro™ 
and all CP/M 11 computers, 1 dd . . . . . . . $99 
All ol these statistical packages are user friend ly and super· 
easy 10 use. They include the fu ll range of basic statistical 
analyses (descriptive slalisHcs, !·tests, correlations. cross 
tabulalions, nonparametric statistics. and much more) and 
advanced mult ivariate statistics (comprehensive multiple 
regression wilh forecasting , general mullifactor ANOVA/AN
COVA up lo 5 factors including a covariate, repeated mea
sures, contrasts, unbalanced designs, and more). Al l pack
ages can handle data files of unlimited size. include flex 
ible Dala Edilors with complex translormalions and com· 
plele data-base management func1ions, and can access 
data files lrom spreadsheets, data·bases. and mainframes. 

Ask for our statistical packages for other computers . 

TO ORDER: $Md cMck, credit card numoor. or money order 
(plus S5 shlppmg and handling) 10: 

· · StatSoft'Y 
2!132 EAST 10TH STREET, SUITE 4. TULSA. OK 74 104 

(9181 SSJ-4149 

VISA" ] 

To o rder by pl>One (Visa. Masrn rCard. C.O.D. o r<lers accep 1e<.1) o r 1alk 10 
ow 11>chn1ca1 sraU lor more 1n•orma11on. call (91S) 5Sl·•149. 

S TAISOH STATSOf1 00go ST AT S 2 STMFAST APP STAT PSYCHOSTA I 3 L01US I 2 J 101.1 
•J.ac-1rir0'5on ~ II K;tiVCMO :tN3 CP'.t.A It. I ~ 1raoeman1s ot resoeth'l(t COITIOilfl•M 
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it would be like trying to use a one-disk computer-you 
can do it. but it's a lot of extra work. 

CONCWSION 
The Amrga Programme(s Handbook is an accurate. well
organized reference book for the Amiga's internal soft· 
ware. though it omits needed material about the software 
interface to several input and output devices. It doesn't 
offer the technical depth you'll sometimes need. but it pro
vides several kinds of contextual information that the 
manuals don't. It is nevertheless a usefu l addition to an 
Amiga technical library. 

Gregg Williams is a senior technical editor at BYTE wlio worked 011 

the Amiga cover story (August 1985). He catt be reached at BYTE. 
One Phoenix Mill Lane. Peterborough. NH 03 458. 

TECHN ICAL TOPICS FOR MOTOROLA 
MC68000-BASED MICROCOMPUTERS: 
An Annotated Bibliography of Recent Books 
Compiled by Donald Evan Crabb 

0 bserving the progress of the Motorola MC68000 
processor chip. I felt that a survey of some of the cur

rent books on the subject was needed. By eliminating 
monographs and manuals. I focused on four areas: 68000 
technical references. Macintosh 68000 programming ref· 
erences. Macintosh 68000 programming textbooks. and 
Atari 520ST technical books. The books mentioned below 
offer current technical information about the MC68000 
and its implementation in several computers. This colfec· 
tion reflects my bias and cannot be considered Jnclusive. 
All books are softcover unless otherwise specified. 

68000 TECHNICAL REFERENCES 

Cramer. William. and lerry Kane. 68000 Microprocessor Hand
book: Includes 68008, 68010. & 68020. 2nd ed. Berkeley. 
CA: Osborne/McGraw-Hill. 1986. $34 .95 . 142 pages. 

The 68000 Microprocessor Handbook covers technical criteria 
of the M68000 processor family with a distinct hardware 
orientation. It is a functiona l overview of the micropro
cessors of the M68000 family. including the MC68020. As 
such. it leaves out a thorough discussion of the instruc
tion set of the 68000 family, opting instead for a 10-page 
overview of the more than 300 instructions that make 
these microprocessors work. William Cramer and Jerry 
Kane have condensed the instruction set discussion into 
a general synopsis about the basic format of instructions 
and their use. Topics familiar to readers of other 68000 
books include addressing modes. timing and bus opera
tions. exception processing. and 1/0 interfacing. The con
sistent hardware orientation is based on the configuration 
o f the M68000 family and how its architecture and opera· 
tions ca n support systems and applications software. As 
a hardware handbook. the 68000 Microprocessor Handbook 

{cc11limmf) 



Powerful MS;.DOS Software. 

For the I BM® - PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher. 

Only s3995Each! 
UTAH 

COBOL; 

Whether student, teacher or professional programmer, 


this is the one you've heard so much aboul. 

D It 's easy to use. Compiles 5000 statements on a 128K 


machine. 

0 170 clear error messages, i.e. DATA-NAME IS 


MISSING OR MISSPELLED. 

D Distribute your object code programs royalty free. 

0 Small object code programs conserve disk space. 

D Fast compile times to increase programmer pro· 


ductivity. Over 25 times faster than one complier 

costing $995! 


D 	 You get a diskette and 213-page manual with lots of 

examples and 16 complete COBOL source code 

programs. $39.95. 


Also ava;lable: COBOL Application Packages, Book 1 $9.95. 

UTAH 

PASCAL" 
D 	 14-digit precision, BCD math, no round-off errors 

with decimal arithmetic for business and floating po int + 63 
- 64 for scientific. 


0 A very nice TRACE style debugging. 

0 Arrays up to 8 dimensions and 64K strings. 

0 External procedures and functions with dynamic 


auto-loading. 

D One-step compile, no assembly or link required. 

D You get a 132-page manual and diskette. $39.95 


UTAH 

PILOT™ 
D 	 Perfect for industrial training, office training, drill 


and testing, virtually all programmed instruction, word 

puzzle games, and data entry facilitated by prompts. 


0 	 John Starkweather, Ph.D., the inventor of the PILOT 

language, has added a built·in full-screen text editor, 

and much more. 


D Meets all PILOT·73 standards for fu ll compatibility with 

older versions. 


D You get a diskette, 125 .. page manual and ten useful 

sample programs. $39.95. 


Also stlH available for 8-bit machines with CP/M® Is our world famous 
Nevada Software Series used by 50,000 customers in 40 counlries. 
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL. 
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each. 
Satisfaction guaranteed. If ror any reason you're not completely 
satlslled. fust return the package within 15 days in good condition, and 
we'll refund your money. 
IBM Is a registered trademark of International Business Machines Corp. 
CP/M Is a reg istered trademark of Digilal Research. MS is a trademark 
of Microsoft Corp. © 1985 El lis Computing, Inc. 
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UTAH 


FORTRAN'" 

0 FORTRAN IV based upon ANSl·66 standards. 

0 Very fast compile times and easy to use. 

0 IF .. THEN .. ELSE constructs. 

D Chain ing with blank and named common. 

D Copy statement. 

D ENCODE and DECODE. 

D Free·format input and output. 

D A very nice TRACE style debugging . 

D 150 English language error messages. 

D You get a diskette, and 223-page manual. $39.95 


UTAH 

EDIT'" 

D 	 A character-oriented fu ll·screen video display text 

edi tor designed specifically to create COBOL, 
FORTRAN and PASCAL programs. 

D 	 Only requ ires 15K disk space so it can fit on the 
same disk as your compilers. 

D 	 Completely customizable tab stops, default file 
type, keyboard control key layout and CRT by menu 
selection. 

D 	 Diskette comes with easy to read 58-page manual. $39.95. 

UTAH 

BASIC'" 

D This Interpreter has a built-in full-screen editor . 

D Single- and Multi-line user definable functions. 

D BCD Math· no round·off errors. 

0 Ful l Matrix operations. 

D You get 2.20-page manual and diskette. $39.95. 

Handling /Shipping : No sh ipping charge within US. Overseas 

add $10 tor first package, $5 each addit ional. Checks must be 

in US Dollars, drawn on a US bank. 


Utah Software requires 128K RAM and PC·DOS or MS·DOS 2.0 or higher. 

HOW TO ORDER. Send c heck or money order lo Ell is Computing, Inc. 
with VISA or MASTERCARD order by phone. Sorry no CO D's. 

Ellis Computing, Inc. 
5655 Riggins Court, Suite 10 
Reno, Nevada 89502 

Phone (702) 827·3030 

SINCE 1977 CIC 

ELLIS COMPUTING TM 
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cB"'COMPATIBILITY CB"" AFFORDABILITY 

[B"' RELIABILITY IB"' EXPANDABILITY 

IBM XT/AT COMPATIBLE COMPUTERS BY 

IB"' AFTON COMPUTER INC. 
QUANTUM 
286 TURBO 


Made 

In The 


USA 


• IBM AT COMPATIBLE 
• PHOENIX BIOS 
• 8-10 MHZ SWITCHABLE CLOCK SPEED 
• 512K UP TO 1 MB RAM ON BOARD 
• 	 2 SERIAL PORTS 1 PARALLEL PORT 

ON BOARD 
• 20 MB HARD DISK 
• 1.2 MB FLOPPY 
• 8 EXPANSION SLOTS 
• AT KEYBOARD 
• 200 WATI POWER SUPPLY 
• ONE YEAR WARRANTY 

All For Only $199500 
QUANTUM XT TURBO 

(Made in the USA) 
• PHOENIX BIOS 
• 4.77-BMHZ SWITCHABLE CLOCK SPEED 
• 640K ON BOARD 
• SERIAL, PARALLEL AND CLOCK 
• AT STYLE KEYBOARD 
• 360K FLOPPY 
• 135 WATT POWER SUPPLY 
• ONE YEAR WARRANTY 

All For Only $14500 
Quantum XT 4. 77 MHz . . . Call For Pricing 

AFmN COMPUTER INC. 
(714) 863-6951 


24825 Calle El Toro Grande 

El Toro, California 92630 


Customer Service (714) 553-1701 

Telex 756731 


Prices and Configurations Subject To Change. 


is most useful to experienced microprogrammers and sys
tem designers who seek a handy reference manual. 

Fortgang. Karen Skrable. ed. M68000 8-116-132-Bit Micro
processors Programmer's Reference Manual . 5th ed. Englewood 
Cliffs. NI: Prentice-Hal!. 1986. $18.95. 240 pages_ 

This is !he reference manual for the M68000 processor 
fami ly (MC68000. MC68008. MC68010. MC68012). lt is 
wri tten by Motorola engineers for anyone interested in 
serious assembly language programming of the 68000 
family. The latest version adds a discussion of the 
MC68012 extended virtual memory processor to the 
material presented in the 4th edition. This book will not. 
however. teach you 68000 assembly language program
ming. It is strictly a reference for the 68000 family. 

The information is straightforward and delivered in the 
no-nonsense style that is so familiar to readers of elec
trica l engineering texts. The book's audience is narrowly 
defined- M68000 programmers. system implementers. 
and computer designers-but readers should find the 
coverage of the M68000 fa mily's architecture. data 
organization and addressing. instruction set. micropro
cessor operations. and exception processing defini tive. 

Most of the book concentrates on the MC68000. but 
it also explains the architectural and instruction set dif
ferences of the MC68008 processor (8-bit data bus. 20 
address bits). the MC680 l0 processor (virtual memory 
version of the MC68000). and the MC68012 textended 
virtual memory version of the MC6801 OJ. The full 3 2-bit 
MC68020 processor is mentioned only briefly 

Ke lly-Bootle. Stan. and Bob Fowler. 68000. 68010, 68020 
Primer. Indianapolis. IN: Howard W Sams & Co.. 1986. 
521.9 5. 368 pages. 

This Waite Group book bridges the gap between an 
M68000 processor reference manual and an M68000 as· 
sembly language textbook. Coauthored by a recognized 
computer pioneer (Stan Kelly-Bootle) and a principal in 
the Alpha Micro User's Society (Bob Fowler). the 68000. 
68010. 68020 Primer is useful to experienced microcom
puter programmers who want a qu ick introduction to the 
M68000 family. Novice programmers who don"t know 
much about micros (and least of all the 8-bit micropro
cessors that preceded the M68000 fami ly) will also fi nd 
the book informative. The authors provide numerous ex
amples of the M68000 instruction set. discussing the pur
pose of each instruction and its in tended use. 

Kelly-Bootle and Fowler have chosen a structure that em
phasizes familiarity with the basic concepts of the M68000 
early on. From there. they accelerate thei r discussion 
through the various levels of microprogramming and final
ly discuss individual differences between processors or 
the family. They also include several appendixes that cover 
the M68000 instruction sets and the various addressing 
modes. The book is filled with useful illustrations and 
tables and includes a handy tear-out reference card. 

lwnlinued) 
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THE PBOFESSIONAX:S CHOICE 

Lotus 	 dBa.se III FrameWork MultiMate WordParadox1-2-3 	 Plus II Advantage Perfect4.l

*469•319 	 $389 •389 .$269 •209 
S preaosnee tsl 	 Langu age s/ u11 1111 es 01sp1ay Boards M o ni to rsSoftware 
ln1eg ra1ed Packages COHCURRENl DO S $179 GE HOA SPECTRUM $2J9 l>.M DEK J10A $1 59 

ENABLE $349 	 CO PYWR ITE s 45 HERCULES GRAPHICS AMOEK soon 22 $4291539 
CB6 C CO MPILER $319 CARO $1 9'9 NEC lolULTISYNC

Word Processmg Ed itors 
FRAlolEWORK II $389 	 S529FANCY FONT $139 
JAVELIN $019 	 FASTBACK s 99 HERCULES COLOR PRINCETON HX- 12 S449FANCY WORD SHJ9 
LOTUS 1-2-3 $319 	 LATTIC~ C $269 CARO $159 PRINCETON MAX- 12E $1 79

FINAL WORD II $219 
MUL TIPLAN S135 	 lolARK WI LLIA MS C $319 PARADISE MODULAR PRINCETON SR-12 $499

MICROSOFT WORD 3.0 $279 
OPEN ACCESS $259 	 MICRO SO FT C GRAPHICS $259 PRINCETON HX- 12E $539MULTIMATE $219 
SMART SYSTEM U39 COMPILER 1249 QUAORAM EGA• $369 PRINCHON HX-9 $529

MULTIMATE 
SPREADSHEET 	 MS BASIC COMPILER $249 SIGMA EGA 350 $379 SAMSUNG $CallAOVA NTAGE $269 

AUDI TOR I~ MS FORTRAN 1229 SIGMA COLOR 400 $449 TAXAN 122 AMBER $159
OFFICE WRITER/ S201l NORTON UTILITIES 	 s 59 STB EGA PLUS $339 TAX AN &301640 $4691539SUPERCALC 3SPELLER $239 

SYMPHONY SU9 QUICK BASIC s 65 TECMAR GRAPHICS
PFS: WRITE I 89 

TWIN s 19 SUPERK EY I 55 MASTER $399
SAMNA WORD Ill $2S9 T URBO PAS CAL s •9 TSENG ULTRA PAK $429 Prm ters/ Plo1ters 
THINK TANK 1109 Ne1wo rk Ap phcatoons TURBO PROLOG I 69 TSENG ULTRA PAK-S 1369 BROTHER TWI NWRITER $939 
TURBO llGHTHIHG s 65 OBASE Ill LAH PAK $639 XENIX i c.11 OATAPROOUCTS SC>11
YO LKSWRITER J $159 KMAN 2 $1!9'9 	 %ERO DISK I 70 Emula l •O" Boa rds DIABLO 635 $1149 
VOLICSWRITER 	 SC.IIMICROSOFT WORD 	 EPSON FX-85 $399AST 5251 ~ 11 ~ $649SCIENTIFIC U59 	 $639MULTIMATE Accoun11 ng 	 EPSON FX-286 $549AST 5251 - 12 $499WORD PERFEC T 4.1 $209 MULTIMATE 	 EPSON Hl-80 $349BPI I J09 AST esc $489WORDSTAR 2000 1249 AOVANTAGE 1749 GREAT PLAIN S 1479 	 EPSON CR - 420 I $1569AST SHA $599 

IUS EASYBUSINESS $309 IRMA $799 EPSON l O·llOO $589WQROSTAR 2000• $289 	 OPEN SYSTEMS U S9 
WOROSTAR PRO $259 R BASE 5000 $19'9 	 EPSO N L0-1000 $729ONE WR ITE PWS $159 SMART ALEC 525 1 $699 

OPEN SYSTEM S $409 SC.IIXVWRITE Ill $239 	 REVELATION $999 HP 7475A 

SAMNA WORD Il l S?99 
 PEACHTREE $259 	 NEC 3550 $19'9M oclomsDatabase System s WORD PERFECT $050 REA~ WORLD 1399 	 OKIDATA 182 $249AST REACH 1200 $359

CLIPPER S359 Des ktop Envoro11men1s STAR ACCOUN TING 	 OKIOATA 192 $3?9
HAYES 1200 $389 $5 19CO NDOR Ill $339 	 PARTNER II 1529 OKIOATA 193

OESOYIEW s 69 	 HAYES 12008 $349 OKIOATA 292 $539OBASE rn PLUS $389 MSWINOOWS I 69 	 HAYES 2400 $579 OKIOATA 293 SS89KMAN 2 S339 GEM DESKTOP I 39 	 HAYES 24009 $549 TOSt-llBA P321 $555PARADOX $469 SIDEK ICK s 39 	 TRANSNET 1000 S279
PFS: FILE/REPORT $169 Hardware * 	 TOSHIBA P341 $829VENTEL 1200 TOSHIBA PJS 1 $10(;9PLEASE! 199 Pro1ec 1Managemenl 	 HALF CARO $369 
O&A $219 HARVARD TOTAL 	 VENTEL 1200 PLUS SJOO 
OUICKCOOE Ill 1159 	 M ul1 1func1100 BoardsPROJECT MANAGER $279 	 WATSO N $339 Input D evicesQUICK REPORT 1159 	 AST ADVANTAGE (128K) $3•9MICROSOFT KEYTRON IC 5151 $1711R BASE 5000 Sl59 	 AST 110 MINI $139PROJECT $249 	 Mass Storage/ Backup KEYTRONIC 5153 $299REFLEX $89 	 AST MP lollNI $199PROJECT SCHEDULER 	 IOMEGA 10• 10W/INHC $1999REVELAT ION SH9 AST 6 PAK PLUS (64K) '1 69 	 MICROSO FT MOUSE $129 

NETWORK S339 	 IOMEGA 2C»20W/INT FC H599 PC MQlJSEJPA INT• $1311AST 6 PAKOUICKHET 500 1539 	 IRW IN 1200 20MB TBU $59'9$359Graphics SUPERPROJECT • $269 	 IRWIN 145AT 40MB TBU $69'9A::~:~p~b5~~~ $249CHARTMASTER 1219 	 TIMHINE 2.0 $239 MOUNTAIN DRIVECARD Accessor•esAST RAMPAGE AT $459DIAGRA.PH $309 20MB $71 9 CABLES Sc..11DIAGRAM MASTER 119'9 Comm un1ca• 1ons/ 	 $5G9~~l~HQOURATt:~w~110K) m; 	 PLUS HAR OCARO 1OMB CURTIS SURGEENERGRAPHICS 2.0 $339 Produc l ,. ity Tools PLUS HAR OCARO 20MB $719INTEL ABOVEBOARD PC $279 	 PRO TECTORS sc.r1
•REEL.AH CE $2119 	 CARBON COPY $129 PRIAM •2M8 AT $949IHTEL ABOVEBOARD AT 1439 	 OATASt-llElO BACKUPGEM DRAW $149 	 CROSSTALK s 99 SYSGENSMART IMAGEINTEL ABOVEBOARD PS 	 POWER IC"' GRAPH WRITER PROKEY s 85 2<1MB jlHT) $625 


COMBO $299 RELAY GOLD $149 TALLGRASS SC..ll 

IN-A-VISION 1259 $109 


(64K) $3211 	 OATASHIELD SURGE 
JRA.M AT-3 (OK) $239 	 PROTECTORS Sca11

REMOTE 	 TECMAR OIC-60AT TBUJR AM 3 jOK) $179 	 GILTRONIX SWITCHES $CollMAPMASTER $239 	 SMAR TERM SC!ldl 
ORCHID CONQUEST 	 M.ASTERPIECE PLUS 1135MS CHART $189 	 SMARTCOM II s 99 T~~NJ1R OIC·60H (EXT) m::(OK) $279 	 MICROFAZER IHLINEPC DRAW $209 $UPERKEY I 49 


PC PAINTBRUSH s 99 
 ORCHID ECCEL (OK) $399 BUFFERS SC.an 
PFS: GRAPH s 89 Stalfshcs PC TlJRBO 286 (1 MBI $199 N e1wo rk s 256K RAM SET s 39 

PC TINY TlJRDO 286 $459 AST PC NET SC.II 80ll 7 MATH CHIP $135PICTURE PERFECT $245 SPSS/ PC• $575 

GRAPHICS PRINTSHOP s 49 
 STATGRAPHICS $449 $139 NOVELL SC•H 80287 MATH CHIP $199 

SIGNMflSTER $149 STATPAC GOLO· ~l~~~:gt~~~66~~D ORCHID PC NET $Coll 
$.219 3COM $Coll "CALL FOR SH IPPING COSTSWINDOWS/ DRAW $119 WA LONICK $399 (OK) 

SYSTAT- NEW $499 

NEC Mountain Qua.dram Hayes 1200B 	 IRMAJRAMAT-3Multisync Drivecard 20 EGA .A 1/2 Card 	 Board
s239•sas *719 $369 ~p s349 	 s799 

LOWEST PRICE free! ::: _j' , _GUARANTEE!! 
We will match current Diskette ~~.-~ nationally advertised Library .~ 1 ".d·'' 

prices on most products. Case t".] · r ~ 
Call and compare. with your order .i i 

VI 

'1·800·22'1·'1260 
In New York State call (718) 438-6057 

TER .IS 
Checks Jllo •.... 111 <Joys to cloa1 Cretl1 l processing - add 3% COD orde rs-c..:1sh. 
MO or ccr ol 1eo check- odd S5 00 S111pp1ng 3M liandllng UFS '"t1Ace-odd $3.00 
per item (UPS Blue $6.00 pc t 1ternJ NY Staro Ros1dent s.- .;H1c:l "PDl1cAble s::i ios. ta..: 
A ll poces subJeCt 10 change 

IAiiiiiiii) ~ MON.-TH URS. 9:00AM-8:00 PM 	 Soltl i ne Corporat ion 
P.O. Box 729, Brooklyn. N .Y. 11230[~~SUN. & FRI. 9:00 AM-4:00 PM TELEX: 421047 ATLN U I 

FAX: 718-972-8346 BVT· I 

StPl[ 113tR 1981> • !l \' T E 7 I 
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LOW PRICES. Micro Mart specializes 

2 
in giving you the best value on all your 


PC product needs. 

QUALITY PRODUCTS. We ve got a 

huge selection of national brand name 


products. Computer systems, printers, per

ipherals, supplies and accessories! 


FULL SERVICE SALES. Our friendly, 
knowledgeable sales staff will help you 

choose the right product at the right price. 


4 COMPLETE TECHNICAL SUPPORT. 

For pre-sale or post-sale advice, give us 


a call. We're here to help. 


5 CUSTOMER SATISFACTION. 

It's made us famous. Drop in at one 


of our many store locations or give us a 

call today. 


Shop us today and save on these specials... 

Proline XT - A complete system 
for only $995! 

With the purchase of our 
ProlineXT 

This complete accessory pack: 10 pk. 
05/DD Maxell Diskenes. SRW Media Storage 
Case. Six-outlet Curtis power strip with surge 
protection. Texwipe PC careware kit with anti

static solution and CRT cleaning fl uid and 
--..,.wipes. Perfect Data SW drive head cle<in 

ing kit. Proline XT dust cover. Total 
Retail value - $89.95! 

72 B Y T E • SEPTEMBER 1986 
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7 Proline AT-Powerfu l AT 
performance for only $2,289! 

.. -- -:.:..:;· ..·_-=...,.._-':!...._-:,..__ _ 

la:;:----· --· ·--- .

With the purchase of our 

Proline AT 


This complete accessory pack: 

10 pk. tpi quad density Maxell Diskettes. 


SRW Media Storage Case. Six-outlet Curtis 

power strip with surge protection. Texwipe PC 


careware kit with antistatic solutlon and 

CRT cleaning fluid and wipes. Perfect 


Data 5\1.o' drive head deaning kit . 

American XT dusl cover. Total 


Retail Value- $99.951 

---r-r 




MULTIFUNCTION BOARDS 

\!\((!' have a tompJele line of Multifunction Boards comp.i]1ib1e 
with the PC, XT & AT Jnd •II compatibles. 

8. SIX PAK f>.4-J84K , multifunction, lullv 
loadro wl364K ....... ...... ....... . .... . ..... 52J9 

9. AST 1/0 MINI 110 sho~board (or 
POrtable&AT ........ .. .. . , .. . . .... New Low Price! 

10. ADVANTAGE l 26K·3Mb, l'l<p<1nslon lor AT 
11. RAMPAGE 64K-1Mb with Oe>kview . ....... .. . . . N EWI 

12. QUAORAM QUAOBOARO 

loaded, 384K . . . . . . .. . . .. CALLI 
13. QUAORAMGOLOBOARO, 384K ...............$459 

14. TECMAR MEGAFUNCTION, I Meg ol 

nonYol.a1ile memory ......•....•....•.• . .•....• S369 
15. TALLTREEl-RAM 111 ................... . ...... CALLI 

lb. INTH A80VE80ARD, PC&AT . . . From$280 
17. THESYSFAliTCARO upto I M8 .. . . .... FromSHS 

GRAPHICS CARDS 
18. HERCULES Mono & Color 

Gtaphlcs cJrds . ...... .. . . . . . . . Now low Price! 
19. Tf<'.MAR Graphics Master, HlRes Color & 

Mono supf)OrtS lolu~ •....... . . , .. ... .. . ....... $449 
20. QUAORAM Qu•dcolor I & II color cards . 
21. QUA.ORAM EGA, Includes 256K memoiy ' ... .... .. $)89 
22. STB EGA + Mono & Graphics cards 

alsoavallable ,, •.. ,.,......... . ... . .. . .CALL! 
2J. Generic monoll'•Phic cards . . . .. From 599 
24. SIGMA Color 400 for 

PCSSR-11 .. ... .. . . ............ . . New Low Price! 

FLOPPY DISK DRIVES 
25. 112 HEIGHT Disk Drives from Panasonic. 

& TeJc: 3601<. & 
26. 	1.2 MEG Flopµv drives for the PC, XT, AT 

andCompatlbles ... . ...........•.. FromS99 

HARD DISCS 
27. tRWIN T3pe Sack.up systems ........ . . ... . ....Call! 

28. SY5GEN Complete line . . ... ,,,. , .. . .. ....Call for our 


•~i•I Sy>gen pridngJ 
29. BERNOULLI TECHNOLOG~ Ha<d diK 

Subsy tem'120&40M6J ... . . .. fromS287S 
JO. SEAGAJE FOl<rlO, JOMeg. iorPC&AT .. ' . .. '' .... . cam 
31 . PRJ.AM Superl•st 40& 60Meg. forAT ...........CALll 


:sz. TAUCllASS 15, Through 60 Meg. Hard drive systems. 
induding60Meg. tape back-up .... , . . •. . . .. . . 

33. WESlERN DIGITAL 10& 20MB File cards ........CALLI 

J4. Oest avai lability of voice coll •nd stepper motor ha rd dri""' 

wi1h h1ghesr quality controller< ............. From $495 

SOFTWARE 

COMMUNICATIONS 
52. MICROSTUF CrosstalkXVI, latest version .. . ..... . $10S 

53. HAYES Smartcom 11 .•• , .$85 
54. MICROSOFT Acc<"S . . . .. CALL! 

WORD PROCESSING 
55.MULTIMATE Ad•'antage ..... . .. . S194 
56. MICROSOFT Vlobrd. 

nf"l.vversion . . . . . . . . . . . . . . . ....... New Low Pri ce! 
57. LIFETREE Volkswriter Deluxe, ,,., 3.0 .. . . $169 
58. 	5S I \NordPNlect. 

ve~ion4 . 1 .. ... New Low Price, CALLI 
59. MICRO PRO INordstar 

Professionaheries .... . . , .. New low Price! 
60. LEAD ING EDGE Nutshell ... ' .. . ..... 559 
61. LEAD ING EOG E Word Proce»or . . . ..... $59 

OFFICE & PlANNING 
62. HARVARD Total Project Manager . . . . $J39 
6J . SORCIM/IUS Super Projec1 . . . . . . . . . . . . . . . . . .. $209 
b4. MICROSOFT Projt-ct. vers . 2.0 ......... . ...•..•. S269 

DATA BASE MANAGERS 
6S . CJ.II For UnJ.d"'' e"rl i ~ed Data 

Base Ma.nage.rs . . . .......... . 
66. MICRORIM 5000, Report Writer 

&C lou1 .. . . .. .. .. . . .. . . .. .. . . . New Low Price! 
b7, MICROSTUF lnfoscope .. , . , , , ••..• , . , , , , , . , , , , , 599 

MONITORS & CRTS 

85. PCS Mox 12(EI. HX 12, HX1 2tEI, 


&SR· 12 . , .. , . . . . . . . . ............. Nrw Low Prict<! 

86.AMDEKColorbOO . . . .. . . CA LU 
87 . AMDEK 722. New illlemative to IBM 

enhanced monitor .............. ,.. , ....SS69 
88.AMOEKJ IOA .......... . .. ...... . .. . .. . .. . . CALL! 

89. MAGNAVOX Monochrome monitors . . . . . . . . . $129 
90. SONY, monifors in s~ock . . . . . . 0\lU 

MISCELLANEOUS 
91. MOUSE SYSTEMS PC Mouse. op1ical 

w/soit,vare . . ...•.. . •... , ....• , . •. , ..... . •..• $139 
92 . MICROSOFT Mouse. bus or serial 

mecha~lcal .. . . . •.. ...• .. . •. . •. Ntw model in otock! 
93 . KEYTRONICS SISI Kevboard$ '... . CALL! 
94. 	KEYTRONJCS 515-3 K•yboa rd 

w/mou~e ..... . . . N£WJ 
95. GRAVIS Joysticks ...... . .. .. $45 
96 . QUA ORAM Mlcrolazer p<i"1 

b<J(ler8- 128K ... . ................. FromS129 

DISKETTES 
fol/owing itrm1 avdi/Jble only in >eCJ of IQ() e•ch brand. 

68. 0 	BASE Ill plu> . . .CALL!..\(97. Precilion Diskettes by Xide•, 
'W SS/DD . . . . . . . . .......... $ .65/e.t . NETWORKING PROTOCOL ...,.... 98. Preci•io~· o isk.ette;by Xide~. 

CONVERSION 

69. SNA & BISYNC 3760. 5251 . Mod 11 & 

12 , 3Z74. 3276 .. .. . .•...........•. . .... .. 
10. 	PC TURBO 11161187 00.11d, ll8K, 

6067 Serial Boa rd anad,e<J •..• • . •.......... . .. $875 
7 1. IRMA Complete line . . . . . .. fro m $849 

PRINTERS 
DOT MATRIX 

72. EPSON fX85/266 . , , . . . . . . . . . NEWJ 

DSIDD • . . . . . . . . . . . . . .S .69/ea. 
99. Ma.xell SS/DD MDI . .. $ .99/ta. 

100.M<t•ellOSIOOMD2 ........ . . S1 .25loa. 
101. Ma.x•ll Hish Den<ity MD2 .. ' ' •..• ' '.' '. ' 52.60/ ... 
102. M""ell 3'/i inch SSIODMFI . . .. .• .. .... $1 .6olu . 
103 . M._••ll )Vi Inch DSlDDMF2 . . .. 52 .15/•a . 
104. Fuji SS/DD MDI . ... . ... . ... , .. , •. , .• . . .. 5 .89/ea. 

105. Fuji DSIOOMD2 . . . . . . . ......... $1 .15/t.t. 


MEDIA STORAGE 
73. EPSON LQBOOILQIOOO . · •. · · • · · ·· · ···· NEW PRICES! lit 106. FlipN Filo Original. <tore< fifty S•;, ' disketteswlt h lree twin 
74. OKIOATA 1.92. 193. 192. 1\13. Pacemark 2410 . ·. · · ·. : · · ·T pack ol Fuji DS/DD diskette> IS25 re1a>I value) 
75. TOS~tlBA P-34 1, p. J5f, & NEW321 . . ... New Low Prices! 
76. NEC New P·5, M•, & P-7 . ... . . ..... . · ·· ···· Low Price! 

LEITER QUALITY 
77. NEC Spinwrit.,15 2050, 

)550, 8850 . . . . Now Low Pric"'! 
78. EPSON DX.20& DX.JS . , , .• , . , •... . ..... NEW LETTER 

QUALITY PRINTERS 
We G lfry J fuH r,rngl' of form h,mdUng opOons. 

CHIPS 

Now y, price ... . . ... . ....... .... . ........~12 .SO 

107. Flip N File, stores"2S 51'-" 

diskeiteswith lock ................... . ... .Sll.99 
108. Flip N File, stores SO 514" 

diskeueswlth lock .......... . . $19.99 
109. lnnov• tiveCo ncepr. Data Case .s 9.9'.J 
110. Microdex by S.R.W .. >lore> 

.s 9 .'1925 lY.t"d iskette~ • · · · · · ....•.. 
111. Micmdex by S. R. W .. stores 

605V•"diskenes . . . .. . $tt.9'1 

ACCOU NTING 
JS. SORCtMllUS Comple1e line 

induduig windo\~S ..... . . . From $295/each 

SPREADSHEETS & 
INTEGRATED PACKAGES 

J6. SORCIM SuperCALC 3, 
Vers . 2.0 ..... . .. .. ........ . . New Low Price! 

ENHANCEMENTS & UTILITIES 

37, NORTON Utilities 3.0 . . . . . $b9 

J8. ROSESOFT ProKey J.0 . . . . . . . . . . . . . . . . . ..$69 

J9. CENTRAL POINT SOFTWARE 

Copv II PC . . . . . . . . . • . . . • • . . . • . . . • . . .S3S 
4-0. SOFTSTYLE Set FX + and Printworks, 

printer con,lrol ..••.•. . . ....... . . .. .. 
41. SIDEWAYS lnwtl< printout . . . $51 
42. BORLAND SideKick and SuperKcy . . . . . . . . From $40 
43. BORLAND Llghtnlng•nd 

Reffex •... , . . .. . . . .. . . . . . . . NEW! CA LL! 

COMPILERS & LANGUAGE TOOLS 
44. LATTICE C·Compilers .. . .. ...... . ..... .. ...... 5279 

45. MICROSOFT Complete line 
% . MICROSOFT Quick-Basic . .... .. ...... New Low Pricer 
47. BORLA O Tu rboPa;.cale. Turbo Toolbox. 

& more .. . . . .. . .. . from 535/(',\ h 

GRAPHICS 
48. Z·SOFT PCPaintbrush. mousegraphin .....•....... 595 

49. DECISION RESOURCES Diagram 

M~s-er ...... . .... From$19'.I 
SO. MICROSOFT Chan .. . .... CALL! 
St. MICROSOFT Window$ ...... . ..•. .. CALL! 

Inquiry Bl 

All our chip:s are testE.od and priced fo r quick sale. Call us! 
79. INTEL 8087, llOZ67, SURGE PROTECTORS 

m.atli coproces or5 . . . . Call lor Markel Price. · . · . 
'Call for Markel Price.~ 12. Curtis 6 ou tlet power stnp With 

surgeprotecl•on ...... ... . . ... ..... . ..... . . $19.99
80. 64K-25bK RAMCHIPS . ... . 
81. 128K Piggy-b.lck chip 

for your AT .... . .. Ca ll for Marko! Prico. 113.Curt.i;Diamond .. ,.. . ... $31.99 
114. Curtis Emerald . . . . . . . . . . .•. $37.99 

MODEMS 	 11 5. Curtis Sapphire ..... . . .. $49.99 
116.CurtisRuby .... .. ..... ........... ... $56.99

82. HAYES SmM1modem JOO. 1200, 12008 & 1400. We have 11 7. Nelwonc Wire Tree. 4 olltlel surge and spike the be<rno<'.k in the U.S.A ... , .. , .. , . . CAL LI protecto r . . . ...... . . , ...... . ....S44.99 
83. VEN-TEL 1100 Baud Hal( Ca rd 

.. .Sl'l9 118. Netwon Wire Tree Plus, b ootlet surge.wlCroma lk ........ . 
 !pike. and "'odem proiector .. . ............... $64.99

84. 	PEACHTREE TECH O LOGJES P-1200 

(Hayes compalibl external) .... 5249 

(404) 449-8089 °0~};5 1-800-241-8149

ti ICl ;I•I I l;I ;i I 

America's PC Specialist 


© Copyright 1986, Micro Mart, Inc. Technology Corporale Campus 315'.I Campus Drive, Norcross, GA 30071 
Prices are subject 10 change wilhout notice a nd are sim ilar, but may vary at MiuoMart Retai l Stores.. 
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Chalcedorw

PROLOG 

AREAL $9995 
C1ocksin & 
Mellish Prolog for BOTH 

major microcomputing 

operating systems 
with full cross-compatibility. 


Complete wi th the predicates 
necessary for POWER Al programming: 
op () name (l functor () clause () =.. ("Univ") 
... And no constraininc;i data typing. 

• Floating point • Step-by-step tutorial 
• Math functions • Integrated editor 

PRO LO 
Extensible overlay library, 
8087 support, large memory 
model (up to 640K) 

PROLoaO· 
Complete Macintosh en 
vi ronment with extensive 
pull -down menus and 
d ialogue boxes. 
No Rl•* Oll&r: Exumme 1l 1e PflOLOGl r or 
PROlOG/ m documcntotlon of our nsk lor 30 
days. Ii not completelr sot1siied. relum with 
dr> k •~II .wlcd /or rotund 

APPLICATIONS-
Complete with SOURCE CODE 

NFL X-pert $4995 
A true inleractive expert system wril1en by 11 

prolass1ona.I knowledge engineer. A valuable 
learning loo] for any Prolog prog ra mmer in ter· 
ested in usmg Prolog to develop expert syslems. 

TOOLBOX $2995 
More thon 50 subroutlnes that speed and com· 
press lisl handling, searches. sorts, a nd reversal 
algorithms. An inside look a t the tri c ks ol the 
prolessional Prolcx, progra mmer. 

TOYBOX $2995 
Wn tlen by an deddemician lo help hi.s students 
unders tand Prolog, this collection ol puzzles 
and mind-h!"sers will illus trate how the Prolog 
proqrammer creates progra ms tha t tind the 
best soluhOn to the p roblem. Turn your com· 
pu ter onlo a super l'!!dsoninq machine I 

CHALCEDONY 
SOFTWARE, INC. 
5:>00 LA JOlLA BLVD 
SUITE 126 B 
LA IOU.A CA 
'ii 037 
(619) 483-8513 

fJ.~'."m":w~is':fJtii',4Z/8' Mimmum SI2K SAVE 10% wh n you 
(320K ""'°mmended) Mocin1osh buy either PRO LOG/J 
PC DOSI MS-DOS Mocintosh-plus arrd or PROLOG / m ond all 
ANSI Stondcrd Su pvort HFS Compotible 3 oppltcalions. 

- PHONE ORDERS: 1-800-621-0852 EXT 468 
I'RO LOG t i 

- --- PROLOG / m 
1c.icnr:s ddd o '1t. 54le1 hn. Check: 

0 Mo•'erCord 0 V1so MS-DOS O 

r&~oo~ 
lDYBOX ---  - - Exp 0..1 

---- - ----  c;0~~lcle 
--  .,.-----,--,,-----  SHIPPING: 

~pnntlrJJJ nam~J $ 500 U.S 
------  - - --  7.50Conodo \0.00 Cornbeon. 

Howon Alr 
20.00 Ovo...,o• Atr 

Inquiry 63 lor End-Use rs.74 BYTE • SEPTEMBER 1986 
Inquiry 04 lor DEALE.RS ONLY. 

BOOK REVIEWS 


Triebe l. Walter A .. and Avtar Singh. Tfie 68000 Micropro
cessor: Arcf1ileclure. So~ware. and 111 /erfacinq Tecfmiques . Engle
wood Cl iffs. NJ: Prentice-Hal l. 1986. Hardcover. $34 .95 . 
366 pages. 

This book is challenging. both to read and to understand. 
But if you make the effort and read it carefully. you can 
come away with a balanced view of both the M68000 
microprocessor family and how microcomputers are de
signed to use these chips. This hardbound textbook would 
be at home in both electrical engineeri ng/computer 
science microprogramming and design courses. Walter A. 
Triebel and Avtar Singh cover the material extensively. with 
part icular emphasis on the memory and 1/0 interfaces of 
the MC68000 microprocessor. 

Tf1e68000 Microprocessor also covers the internal architec· 
ture of the processor. including a complete discussion of 
the control and execution of instructions. Triebel and Singh 
jump into ci rcui t design issues as wel l. covering such topics 
as address maps. 1/0 interface circuits. and interrupt cir
cuits. The software side of the 68000 is not left out. either: 
Two full chapters break down technical topics like address
ing modes. the 68000 instruction set and the analysis and 
writ ing of assembly language programs. 

MACINTOSH 68000 PROGRAMMING R EFERENCES 

Chernicoff. Stephen. Macintosfi Revealed. VolumeOne: Unlock
ing the Toolbox. Berkeley. CA: Hayden Book Co .. 198 5. 
52 5.95. 516 pages. (A full review of this book can be found 
in November 1985 BYTE. page 57) . 

Chernicoff. Stephen. Mad111Dsfi Revealed. Volume 1iw: Proqra111
ming wilfi theToolbox. Berkeley, CA: Hayden Book Co.. 1985. 
~29 .95 . 626 pages. A d isk of the programming examples 
m volumes one and two is available from Hayden for 
$ 19.95. (For a full review. see April BYTE. page 67 .) 

Imide Macinlosfr: Promotional Editio11. San Jose. CA: Apple 
Computer Inc.. 1985 (published as documentation). 525 . 
1000..plus pages. Also published as a three-volume series 
by Addison-Wesley. Reading. MA. 198 5. at 524.95 each. 

Inside Macintosh is the ultimate reference for Macintosh pro
gram developers. Published in a phone-book format on 
newsprint-type stock. it appears as authoritative as it ls 
indispensable. Written by a team of Apple programmers 
and writers. Inside Macintosh offers definitive information 
about how the Macintosh works: its ROM. RAM. disk drive 
microprocessor. ports. keyboard. mouse. and all the rest: 
The information is densely packed and not part icu larly 
easy to get at but most of what you need is there. 

MACINTOSH 68000 PROGRAMMING TEXTBOOKS 

Commander. Jake. Macintosf1 Assembly L.anguaqe Programming . 
Blue Ridge Summit. PA: lab Books. 1985 . $ 16.95 . 198 
pages. 

jwntinuedl 
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••cth~ A ll M<> l•h $owo PRINTERS 
C To,.h1bo 1 .. 1 

or1nont 01-l'• rr ...1.... 1949 -
( i liton M51' '() :~~: ;:i~ ~::::i'..~ ,~·.~·'.,, 

$315 lu'lt"f'r.., tr:-1 

5479 DISKETIES 
$479 Ma xcl1 Mt:l4'1011 1uo 
S489 Sony "'•-0/ 2 ·0t., 11101 

l ·--  ==-==---- s_ 
1 _o 35 

MONITORS 
EPSON Amdc:ii: All""''".. ,,. 

Savo 
5399 

5349 
$669 

NEC •' II Mn"''""~ 
Princeto n Groph1 u 
Zc-mth l• ll Mm t.- ;,, 

VIDEO TERMINALS 
Ovm «t Q'.J J G •""'·n 1111 
OVI A1nbn H) I 

W-rso "l(, 

·:!:!\ 	 . . /~-
~LOWEST PRICES~-· 

_;-52NO SURCHARGE /j,~t>
{;:(~ON BANK CARDS ~~s4i; 

SILICON SPECIALTIES ~~~~~{
HARD\AfARE 	 ~~...~~e, .._ ~"> ?fMODEMS 

$769 'WW~ A•"ho1 A.ulomonoo 	 ....__, '-' ,,.
"' ~ 0 a ~:::: ~·:~";,~':'i ~1~;·~~ro l s $235 ~ <.:; (> 

$avo p, ,.. iunl I JOORnvd S124 
COMPUTERS

HAYES IBM' 
51199 

S 119 -P-,o-m-.,-,h- c- u-,-.-, -,.,,.- -- ,,------$o_v_o_ 
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TIME IS MONEY... 
10 MHz IS FAST!!! 

FULL IBM PC-AT" COMPATIBILITY 

IF YOU ARE TIRED OF WAITING FOR A 'SOMEDAY' PRODUCt 

OR YOU DON'T WANT TO BUY YESTERDAY'S TECHNOlDGY, 

THEN TREAT YOURSB.F TO THEPERFORMANCE & FEATURES 


OF THE ' 'WESTECH 286 TURBO™" 10 MHz 


PHOENIX BIOS - THE MISSING LINK IN 

SOFTWARE COMPATIBILITY - ON BOARD 


LOWEST COST 10 MHz AVAILABLE 

COMPLETELY DESIGNED. MANUFACTURED. ASSEMBLED 


ANO TESTED IN U.S.A. 


• 8 1/0 Slots • Onboard Battery 
• Parallel Port • CMOS Clock Calendar 
• Up to 2 RS-232 Ports • Standard Power 
• 1 RS-232 Included Connector 
• Phoenix BIOS • Low Power Circuitry 
• Up to 1 MB Onboard • 10 MHz 80286 
• 512K Included 120ns • Socket for 80287 
• 4 Layer Mother Board • One-Year Warranty 

HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR: 
• Industrial • Engineering 
• Medical • University/Education 
• Scientific • Artificial Intelligence 

QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER, 

OEM, UNIVERSITY AND CORPORATE ACCOUNTS. 


$599.00 OEM Quantity Price 
Call for other pricing 

~-1festech, Inc. 
(714) 474-6022 


17781 Mitchell, Irvine, CA 92714 

FAX (714) 553-0236 • TELEX 756731 

Answer Back: V\festem Comp 


Pnces. and w.oa1l1-bUL1y SUbJDtl fO c:h1Jngo 

• •9M A'f Is a trademark ol 1'1teflNlllooal Bu~& Ma~h1nes CcNpotallorl 


Wes.1ech 288 TufbO 1s .n 1radem21rk OI Westoi;h, Inc 


Inquiry 369 for End-Users. 
Inquiry 3 70 for DEALERS ONLY. 
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BOOK REVIEWS 

Maci11tos(1 Assembl~ umguage Programrn irig is a surprisingly 
good book. Ignore its shortcomings-design. execution. 
and illustrat ions-and you will be rewarded with a lucid. 
effective. and easy-to-understand discussion of Macintosh 
assembly programming. The author. a microcomputer 
software writer. has concentrated on the most important 
aspects of Macintosh assembly language programming 
(program specification and design. using the 68000 
assembly language development system. the Macintosh 
operating system. etc.). so that novice assembly language 
programmers have enough hooks to latch onto. 

Rosenzweig. Edwin. and Harland Harrison. Programming 
tl1e 68000: Maciritosfi Assembly Language. Hasbrouck Heights. 
NJ: Hayden Book Co .. 1986. $24.95 . 399 pages. 

This book attempts to cover assembly language program
ming of the MC68000 chip on the Macintosh . I found de· 
tailed chapters on difficult material written by both authors 
to be praiseworthy in their clarity. 

Programming the 68000 covers the territory of a self-taught 
Macintosh assembly language programming textbook 
quite well. It provides most of the information you need 
to know to become a Mac assembly and lbolbox program
mer. The authors begin with a discussion of the address
ing modes of the 68000 and move through the 68000 in· 
struction set on to the Mac 1bolbox and ROM calls. 

iakatsuka. Ji m. David Burnard. and Fred Huxham. Using 
tfie Macintosh Toolbox wilh C. Berkeley. CA: Sybex. 1986. 
$22.95 . 559 pages. 

This book is handy if you' re planning to program in Con 
the Macintosh. Regardless of which C compiler you use. 
it provides the interfacing information you·u need to make 
your programs work with the 1bolbox. The tutorial ap
proach is reasonably successful. Using the Macintosh Toolbox 
witfi C details how to use dialog and alert boxes. windows. 
text editing. menus. screen graphics and icons. and much 
more from your C programs. 

Ward. 'Jerry A. Programming Con the Maciritosh. Glenview. 
IL: Scott. Foresman and Co.. 1986. 521.95 . 41 1 pages. 

Terry A. Ward's book is important to programmers who 
want to become part of that software development effort 
but lack the knowledge about C on the Mac. 

Ward begins by moving from a discussion of the ubiq 
uitous Macintosh user interface through a short descrip
tion of the syntax and properties of C. Prograrnmirig C on 
tfte Mac intosh goes on to cover five different Mac C com
pilers. QuickDraw routines. menus. the event manager of 
the Mac. and the Mac's lextEdit routines. The book is fi lled 
with example programs, illustrations. and charts. and is 
pleasant to read. The index is thin . but the appendixes 
and a table of contents are helpful. 

Williams. Steve. Programming the Macintosh in Assembly Ltm
[co111i11ued) 



Major Database 
features for 
a minor price! 

Before you buy DBase 
Ill, QuickCode and 
Clipper, look at 

TAS-P lus just made it faste r, easier and 
cheaper to build database applicat ;ons. 

TAS-P lus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Rum;me Compiler to produce 
lightning-fast f inished code. 

Look at what TAS-Plus gives you: 

Relational Database 
4th Generation Language 
Screen Painter 
Program Generator 
Report Writer 
Source Code Editor 
Runtime Complier 
TAS-Plus gives you power where it 

counts. You ca n store u p to 65.000 
records, open up to 16 f iles at a time and 
enter up to 10.000 characte rs per record . 
TAS·Pfus even reads your old DBase fUes. 

program for you. You can even paint 
using different colors or graphic 
characters. And custom reports are just 
as easy. 

TAS-Plus has over 86 commands and 
200 opr;ons available in its Source Code 
Editor, so you won't run out of room to 
grow. 

Easy to use features 
Add new databases quickly and easily. 
Add. change or delete records without 
any programming at all. 
Browse through your database and see 
multiple records on the screen at the 
same time. 
Restructure capabihty allows you to 
change existing databases w;thout loss 
of any data. 

All this for just s69 
TAS-P lus wou ld be respectab le at any 
price. at 569 it 's awesome_ 

30 day Money Back Deal 
TAS-Plus comes with a 30 day money 
back guaramee (less S 15 hand ling fee). 
TAS-Plus ;s available for the IBM 
PCIXTIAT and fully compatib le 
computers. TAS- Plus Account ing 
app lica tions available. 

Order Today 
1-B00-6f&.6258 
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TAS-Plus 
writes the 
program 
for you Cal l our To ll-Free Hotline. Use your I 

With TAS-Plus. you can start bu ilding VISA. M asterCard or American Express I 
profess ;onal database applicat ions on to o rd er today_ For information or 
day one. Just " paint " the screen the Washington residents ca ll I 
way you want and TAS-Plus writes the 1-206-644-2015 . 

stc red lrado marks of these c omparnes: TAS-Plus. l tie Ar::cou11ling Solu11 on. l3u ~ 1 noss Tools, Inc : DBasi0 I 
1 ~pt~I Research; IBM PC! XTIAT, lnternar1ona1 Bu siness Machm os Cor l-I'; O we Coao. i=o:-:&Grllllr ; Clippo1, I 

· Cop')l r1ght 1986 B tJslness Tools. lnc . 

I 
I 

/J... s +"' 
NOT COPY-PROTECTED 

YESI Rus h me 1he tollow1ng items 

0 1y. llem 

AS+ 

Ssi1 ppmg a.rid SS u SA . 

S25 ou< M o USA 

\"IA !OS odd S559 Tax 

C111· 

Price S ub101a1 

S69 

Shipping 

Amoun t E11dosed ___ 

I US rL1nds ant)•) 

Stal8 __ _ Zip _______ 

TolcphOno 

Paymonl VC AMX Choe I 

Credi Card E:.;p1ra1col'l Ouie· ______ _ 

Card Number 

BUSINESS 
" "' TOOLS 

INC. 
' ~ 

4038-B I 28th Ave S.E., Suite 266 
Bellevue, Washington 98006 

1206/ 644-20 15 -VISA- Mo~1e1 C.0J .:l 

TAS-P/us 

' 
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TOTALCONTROL 

with LMI FORTH™ 

For Programming Professionals: 
an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 

For Development: 

Interactive Forth-83 Interpreter/Compilers 

• 16-bit and 32-bit Implementat ions 
• Fu ll screen editor and assembler 
• Uses standard operating system files 
• 400 page manual written In plain English 
• 	 Opt ions include software floating poin t , arithmetic 

coprocessor support, symbolic debugger, native code 
compilers, and graphics support 

For Applications: Forth-83 Metacompiler 
• Unique table-d riven multi-pass Forth compiler 
• Compiles compact ROMable or disk-based app lications 
• Excellent error handl ing 
• 	 Produces headerless code, compiles from Intermed iate 

states, and performs conditional compilation 
• 	Cross-com pi les to BOBO, Z-80, 8086, 68000, 6502, 8051, 

B096, 1B02, and 6303 
• No license fee or royalty for compiled applications 

For Speed: CForth Applicat ion Compiler 
• 	Translates "high-level " Forth into in- line, optimized 


machine code 

• Can generate ROMable code 

Support Services for registered users: 
• Techn ical Ass istance Hotline 
• Period ic newsletters and low-cost updates 
• Bulletin Board System 

Call or write for detailed product Information 
and prices. Consulting and Educational Services 
available by special arrangement. 

l'A•Laboratory Microsystems Incorporated 
,.Post Office Box 10430, Marina de! Rey, CA 90295 
~~lione credit card orders to : (213) 306-7412 

Overseas Distributors. 

Germany: Forth ·Systeme Angelika Flesch, Tit ls~e-Neustadt, 71151-1665 

UK: Syslem Science L1d ., London, 01-248 0962 

France: Mic10-Slgma S.A.R.L., Pari s. (1) 42.65.95.15 

Japan: Soutllern Pacif ic Ltd .. Yo~ohame, 045-314·9514 

Ausrra.lia: Wavo-onlc Associates, Wilson, W.A., {09) 45 1-:t946 
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BOOK REVIEWS 

guage. Berkeley, CA: Sybex. 1986. 524 .95. 779 pages. 

Programming the Macintosh i11 Assem6/y Language is a massive 
book for experienced programmers. Novices would be 
overwhelmed by the detailed presentation of 68000 chip 
architecture. instruction sets. and the Macintosh Toolbox. 

The presentation of the Macintosh programming en
vironment is the strongest aspect of the book. The d iscus
sion of interfacing issues wlll help you get your own pro
grams working with the Tuolbox quickly. using the appro
priate screen and mouse features. The book also has 
copious listings of the source code discussed throughout. 

ATARI 520ST T ECHNICAL REFERENCES 

Editors of Compute! . Compute!'s ST Programmer's Guide. 
Greensboro. NC: Compute! Publications. 1986. 516.95. 356 
pages. 

One·third of this reference book is a discussion of the Atari 
520ST implementation of BASIC. The other two-thirds 
cover Logo programming. GEM and 1DS. and writing GEM 
applications_ As one of the fi rst books on the ST. it at
tempts to cover as many different audiences as it covers 
programming topics. for the most part successfully. 

Later chapters will be of more interest to advanced pro
grammers due to the discussions of TOS, the GEM desk· 
top. the GEM Virtual Device Interface (VDI). and Applica· 
tion Environment Services (AES) . The detall is such that 
an advanced programmer can learn to write GEM applica
tions in C. But just when you expect the book to discuss 
application implementation under GEM with C. the book 
ends. Compute!'s ST Programmer's Guide also fails to discuss 
any aspects of assembly language programming for the 
ST. another serious drawback to the book's ultimate 
usefu lness. 

Szczepanowski. Norbert. and Bernd Gunther. A!Qri ST 
GEM Programmer's Referenct. Grand Rapids. Ml: Abacus Soft
ware. 1986. $19.95 . 414 pages. 

Despite its title. the Atari ST GEM Programmer's Reference is 
really a complete programming handbook for the ST. The 
book covers much of the same ground as Cornpute!'s ST 
Programmer's Guide. but tt does so in much more detail. with 
more emphasis on implementing user applications with C. 

The bulk of this handbook is taken up with the d iscus· 
sion of GEM's Virtual Device Interface (VD!) and how to 
use it in your programs to create graphics. A fair number 
of programming examples are provided to help you im
plement your own code. Like Compute!'s ST Programmer's 
Guide. this book is dry reading. chock full of assembly lan
guage routines and C language definitions. without some 
more invigorating text to break the monotony 

Donald Evan Crabb is directbr of imtrullion and laboratories at Ifie 
University of Chicago (Department of OJrnputer Science. Ryerson Hall 
260. 1100 East 58th St .. Chicago, IL 60637} . He is 011 the review 
board of lnfoWorld. • 

http:42.65.95.15


oftware now. 
Right r:i ow. many o f the biggest names in the 
business have their next-generation personal 
computers on the drawing boards. These 
advanced systems w ill have capabi lities that 
w il go far beyond what's available today. 
Many of these exciting new products w ill 
feature high-performance system software by 
M icroware. 

Operating systems and programming languages 
are the foundations upon which all other 
applications are built. M icroware's OS-9 
operating system is rhe ideal base for 
innovative fourth-generation application 
packages. It provides many advanced 
capabi l.ities including true mu lt itasking, a 
universal file and 110 system, modLilar 
construction , pow er ful graphics, unlimited 
communications gatew ays, and real-rime 
response. A nd it' s so versatile it can be used 
on almost any si ze system - from inexpensive 
personal computers all the way up to large 
mult iuser sy stems. 

Microware also has outstanding versions of the 
most popular programming languages. For 
example, Microware 's extended, structured Basic 
is friendlier than an interpreter, yet it runs as 
fast as a compiler. And it's so smart th r it 
actually reports bugs as programs re typed in. 
Or consider M icroware's full -feature C Compiler. 
It can recompile almost any Unix application 
program to be much smaller and faster than 
the Unix equivalent. You can also choose 
Fortran and Pascal compilers of equa l calibre. 

Software like this doesn't happen by accident. 
M icroware softw are is specifically designed to 
t.1nleash the full potential of the extraordinary 

68000 and 6809 microprocessor families. 
Microware works in close cooperat ion with the 
people who actually design the systems and 
silicon in order to achieve maximum integra tion 
and performance. That's why Microware 
software has already made a big impaa within 
the scienrific. engineering. and industrial 
communities. 

Affordable, powerful personal computers w ith 
Microware software are ava ilable now at most 
Tandy/Radio Sh ack retai l locations. and through 
Fuj itsu and Hitachi in Japan . Plus over a 
hundred innovative manufacturers worldwide 
offer a veritable banquet of professional 
systems and so ftware for VME. Mult ibus, STD, 
and most other popular standard bus 
architectures. If you 're technically o riented, you 
ca n even get a reasonably priced Microware 
PortPak w and install OS-9 on your own custom 
68000 system. 

Some things change, others can't. Wi ll Un ix 
ever become affordable and understandable 
enough for you? How long can MS-DOS keep 
up with new technology? You can wa it and 
find out, or you can step into the futu re today. 
Contact us today and we' ll send you complete 
information . 

MICROWARE . 


MICROWARE SYSTEMS CORPORATION 

1866 N .W. Jl4th Street • Des Moines, Iowa 50322 

Phone 515-224-1929 • li lex 910-520-2535 


MICROWARE JAPAN, LTD. 

41 -19 Honcho 4--Chome, Funabashi City • Chiba 273, 

Japan• Phone 0474-22-1747 • Telex 298-3472 

Os ~, is a lfJQ'emJr Jo: or 1"u11crow;:ue .JnO ororota Uni:.: ·~ J l h11'.1emao: o f aeu 
L,1bor.,to r1<."!t VAX 1s J Uttdcrndfk o f D 191 t.at Equ1pmcm Corporatmn M u lt ibus 
1s ~ tradcma1 k o• lntt' I Corpm~11 1on 
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Simply put: THE TM highest quality and 

best value in computer products anywhere. 


THE 'M commitment to our 
customers is compatibility, 

quality, value, 
service and support 

THE 'M baclcs 
every product with a 

45 DAY 
MONEY BACK 
GUARANTEE 

and a 
FULL 1 YEAR 

PARTS AND IABOR 
WARRANTY 

THE · u MULTI 384 
This mult i- funct ion card features 
0-384K m emory, a parallel printer port . 
a serial port for com municat ions. 
a clock/calendar w ith battery backup. 
and a sofiware bonus that includes 
RAMdisk and other utili ties. R«"'' soooo 

J\lir1cUon.•I 
Chm .- ot 

AST 
S laPadi:P lu• 

$72.00* 
Sp-cc1Do l Wh ok"Soal • Pn 'c 

HU- • COLOR CARD 
100% compatible with the IBM ·· colorcard 
wi th dis play modes of80x25 alphanumeric 
and 320x200 graph ic. Pm.I Pt"C PS OO 

w,,~f,;;;~ $60 00* 
1'11, .• • 

1111:: '• 5761< MEMORY + 
Suppons 0 -576K of avai lable memory and is 
compal ible with all IBM ·· PC's. p,,,,.i s~b 2s 

WI':'.~:. :.:' $3 '7 00* 
l'r·.f' , • 

THE '• PRINTERFACE 
Supports all text and graphics features 
and 1s fully compatib le with third pa rty 
sofri.vare . Pnl1f ?nc:i.- S2J ll 

.,'•;:.~~ $18.50* 


THE TM MODEMS 
100% Hayes com patible 

THE 'M 1200 COM EXTERNAL 
This self-le sting 1200 BPS modem comes 
wi th au to answer.auto dial. auto redial and 
a built -in speaker. Rctiul p,, • s16 1 2s · 

\.I/ho le s.aleSprnol $129 00* 
Puce • 

T H E " 1200 COM INTERNAL 
Features auto answer. dial and redial. w ith 
a built-in speaker. RS 232-C seria l port 
and PC Talk Ill . Rct<ul Pncc S14B 75 

\1/h t1lc -:.. .~lcSrrn.d Sl 19 00*
Pm"C' e 

TH · "2400 COM EXTERNAL 
Eight tim es the speed of a 300 BPS unit 
m akes this 2400 Baud modem truly 
affordable. and we've made it tru ly 
compalible. With auto answer, auto dial. 
auto redial. and a built-in speaker with 
volun1e control. Rotu.i r • .ce B·16 2s 

i.i.1tiol<esnl5"Sprnol $277 00* 
Puc" e 

fHl "H720 MONO 
This monochrom e graphics card wi th 
printer port fea tures 100% IBM ·· and 
Hercules ·· compatibili ty. at a fract ion of 
thei r prices. Pc1...1p,," s.,1 2~ 

G r• ph1cs Cud 

J\mc1.lonal 
Clori e ol 
He-rcul•• 

$73.00* 
Spc,1.:tl 

WllolFO:"i-i1I C' 
PUCI..' 

120.00 vALUE' 
$ ADAM OSBORN'S 

PAPERBACR sonwARE 
.- • Paperback Writer 
· • Paperback Speller 

• Numbetworks 
Spreadsheet 

All 1hru for on!)' .. 

$32.00* 

THE •e 20MB HARD DISK 

Featuring a half-height IBM •• PC 

compatible internal 20MB disk drive, 

controller ca rd , connecting cables 

and installation manual. Rc1.,1S4581s 


~~,~ $367.00* 

THE '" MULTI I/O 
Feature for feature. THE •M matches 
the AST '" l/O +and comes up a winner. 
w ith seri aVparallel and game ports 
standard, (a second seria l port 
optional) , a clock/calendar. RAMdisk 
and print spooler. Rcu,,1P"cc s1s.oo 

$60.00* 

Fea1unal 
Cloa.. ef 

V.rt"IQ\ •!o.,11 
Sp<:<lOI 

F'n<<· 

A.ST .. 110 • 

THF. · ~ EGA PLUS 
With 256K standard this 100% IBM '" EGA 
and Hercules Graphics compatib le card is 
ideal for high resolution graphics display 
of Microsofi '¥ Windows. Lotus '" and 
Aulo(AD'" . Rc1rul Pncc S28J ·1;· 

Sprnal1 $227 00* Whol ~~~~ • 

·Au tLem• S\lbfi(ICI 10 A..,..1ill.11blllty - Pfl C('l'lo Subjiec;110 CP'irin~· 

IM - Rt!~t slttrt'ld Trnd cm11•tr;s ot IOM A.s' Rt!Ml.llrch 
M1Ctl)t(JI~ Ht!~t;ul"'~ H.llyoOS 

Thompson, Harriman and Edwards Computer 




THE ·~ PC + COMPUTER 
TH E'" PC+ is compati ble with all 
business. professional and personal 
software written for the IBM"' PC. It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate. enabling you to run your software 
twice as fast as the IBM '" PC.T HE •M PC+ 
3.lso comes standard wit h an "'AT" style 
keyboard , correcting the inefficiencies 
round by IBM '" on their regular PC 
:{eyboard. 256K standard (640K optional) 
:m the mother board will allow you to run 
memory intensive programs such as 
:.otus 1-2-3. DBase Ill and Fram ework 
Nithout add ing extra memory cards. Plenty 
Jf power, with a 135 Watt source and 
ots of room for expansion 
Nith 8 card slots is also 
>tandard . Base unit 
ncludes: 256K RAM. 
:::omputer with 
)ne 360K S l/4" Floppy 
) rive , Dual Turbo Clock 
)peed, 8 Expansion 
31ots, 135 Watt Power 
3upply. "AT' Style 
\eyboard, Full 
l Year Warranty 
rnd 45 Day 
Vloney Back 
.Juarantee! 
"·rn 1 ~ Pnce 'i·586 25 • 

•Pi:Cl.Jl 
\Th ores.ale 
'net ., 

$444.00* • '=' £ ••L'- _,~ - -~-=- - ....__ -~- 
p , ~ .z!t.JI tfot lh lud.; .!, 

• "":" • """: ''7'/IE PC+ is irell buill LJ
!
I lI 1111d lws e11011gfl compillW 
~ n supporl belii11d it 10 11111 ke if 

~~-.:;:~ ti n·n ;l/traCffre al1en w1i1·1' to· · 
l ~ l/r:l ,i~ j { f ~ hig/1~r·priml co111pr1ilion." 

l't' I.ABS Fl RS l.O!IKIA\ '(;\ 'ST l!l~G 

-

Thompson, Harriman and Edwards 
Computer Products Company Ltd. 

THE MOST INCREDIBLE 
LIMITED TIME OFFER IN 
COMPUTER HISTORY, FROM 
THE TM and PC NETWOR:K•••. 

~lM PC# 
2561( :RAM, 
IBM TM PC 
compatible, 
3601( 5.25'' 


Disk Drive, 
Turbo Speed, 
"AT" Style 

Keyboard 
..., 

Special Wholesale Price 

$469.00* for 6401( System 
Dealer Inquiries Call T H I:: '" al (3 12) 642-9626Products Company Ltd. 3 19 Wesl Ontario Street, Chicago, Illinois 60610 

,, , ,,, , ,,,,,,,,,1 

. \\ 1\\ 

444.00* 

http:�Pi:Cl.Jl
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L_ -- ~L__ _, __ , ___ ·_.. : __ . __ ,;__;__:·:·~-~--· · . PC ;N
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8°/o, 

AND GET 14-30 DAY SOFTWARE RENTALSt ... 
Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple1 IBM, CP/M and most other popular computer families. 

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 

GAMES & EDUCATIONAL SOFTWARE FOR YOU R APPLE II & MACINTOSH 
 lPl..u add $1 dllpplng 1111d handllr.g for Heh tltle ord~ed lrom b11 klw.) 

lPiHH 1Cld $1 1hlpp1n; •nd h&ndllRt rar a.ch Ihle ordH•lt trom ffttlw .• Wl\ol4!1ifJe Wllo&e...I• 
wt101n1111t WhD11t1111I• All rnt10 ti> PC DOS Vo.I ' d. 1r "' aASrc $23..00~ • 1•114XOt'ft [lo• .., s.:qoo-· 

Attllf.1 H""11!' A~litttr-"-.: ~ SM.OD" t.m ... Ccmpulln!i ,\Id~ A.'!btil;·.\fdt ~ S:iltl.00' Elhl11bu1h C'htiJ ( 'r'OUt TOIJQ:~J.I ~·\1.'1'1,!J :14..00- MittOIO!l ~f'l!Si.'?luld:Ol '27.00' 
AllO" Arr Pontolio & C--nrrj Snopp~ 31.0D· Ptl•lb i'..tac: T>Pf'·.U,1c ONt 23.50' Btuitel\tp A :laOll,.,....Ol 6.Jtl)t.l "1 i yeoon 26.H-' Moun S.,..•i:.ma PC P.a111t - Tw11 ~PC !,gJU' 
01~11cttlp Si11°'11.r,o.wi"""e- Tlf('.Ol)"I 211.n· Ponguln Gr.11JYta '·"°!Jl'Cllln 28.97" 91oderbwid L~ Ru"""r 17.2!" Cnl\!l ;1 Co.tor Al.i.Mfd~' 

Orod•tbvl"ld L°"4' ~ 11.2-!i" Pani;,ufln ~.,a~ X)'Plli.·.s Tr..:.t~>*il"""- 1''-" OnJ1 ~-00" 
 CDS GOft! o) Br~"'«' "'·l•t1t.• E4tsr Scarbolo"'!:ll Mli5l'el T>'Oe 19.7$' 
8rod.,rbclnd ChOp 'Jar 17.00" l"'rolt'Hlo,,,_$Qf1waro Trh\il f•vt'Jf 1'9.00 ' CBS f,f,nJOnng (hf SA r Sl~m1 °'1•UM1 Cros.s~.,,, 1a.oo· 
Dioditl'ih.lr'ld PflfWS°f'IOp 2.4.75" l'ryorlly Sohwar9 Fo~10wur 21 .00· con Tr"""""9 ttN ~'r..,,.Gl.st.&r Slf'ln On·LIM K'"'it ':S Ow-J:.! II iu~· 
Brode.rblunCI Daul~ Ora" 31 ,97' Sc~"botoug.h "'.jf./d'f rt~ 19 .7!1 " COtllprtl"lt,,th>• Nwo to fJ-OflOl\'W Comp;.ir~ Spec.1rum Ho1obr1A GA TO 11UXI' 
CBS Mnrfl'll19 !hf GAS S.l.. SO• Se:&JbOrough ~111"1 IOI IN! A.1""'6)' 2"'6.00" O.nJd1Jan .\lt1rfl Dlasr"' 1'11711 Al'l'.c:.t' ... Splt'!rull .-. A.111t 1r t : • ~ Ii 15-'
CBS Murder ~r flte- 00.tctn 20 .t11• Simon&. '$ch11•ter rW<"'!l ful'Of m 18..2.S' ;;, .,_.,.,1, f • t \',• , ft,('!• ,. .O.•vldton 5;>nC R~fJ°"" II 
CB$ Goilfll'I &idl]P .Wad~ f!o1:1y 4!LOO.• SJ,·T•ch W11.11rdry 2'6.97' H11 yd11n Sarpm 11'1' Fj,·f··· (I;!,
C·ountup0in1 Thi! ~ws Roor7't ?ti.'9r Slf•T•i:h Kflt!]flr or 0..~01 Roso.~ ~rs 1a_t1· lndll,,. ldllll Pl'()l'lt.s.sor oos 29. 75' • S11ln1u kH Cot r,,fl•.i.., ; r ',' ,,,., •• 20 i'S ' 
Oavtd1.ot1 SJY:'Od Flrtld~ Al 31.00' S1.1b109 k h"9hJ M\SJrOlt ~ 1g.25· lnCll,,.ld1..HI Tho fNUuc.lor 24..SO" Subkwjjlc ftlJt;ll l M:$$0'l PtrUi111 11.2s· 
O•'fid"aoti .f.taJJtBiUl'tfl"OI' W.ot'O'A.lll'l'Cil ' '21 .50' 5ublog~ ~nl5'm1JqJ!JllJ 21.25" ... nr ·n · Vlt'hlll Comb-. ""tic• M.cro coo-.coo-. 21 .00·
11t &rtti $mo(ltt'l T11~·M11' Onty -4 11 .00' • Spln1U1kl'( ,, , •· •., _. .,,_, ,, 25" 
'HaftMn. 0.. V"10~01Js.a .lnfl!'l''°'°S LdMst'--J 2:1 100' ; ~ • L BUSINESS SOFTWARE FOR YOUR IBM 

IPlu-H adCI S.2.50 s.h•Pfllng nnd hnndlln!J F.cN ucti llll4i ordt.-.d rrom belo•., J-lt.y-dlin. S..•90'1' tfl '24.75" "1 ·,~ 'I i ,\ h • ~· , 'U 

•rdocom £>.t.JtdMct Gr S~ 2• .(M)• )ooSpinlYl lU.~f ' ' r •\ • 1.· fl 1 (\ I I' 1 ion· ~ A. 11hl-0ri· T 6 1• [ , r, S3'5 oo· croPro WordSt,u ~ '- S2'S-O.OO' 
tn10COll'I Encll.tl\18't' Pla"nt"rt"1 Hl.75' • Splnro1oi.,1 i1. C· ... 00otl Hd Turbo P.ual 3S.00' Mk:roRJm R&J11 5000 :lCIS,00' 

Cut'/vwr$, Vl•IYIJ.U or lcrA I IJUllllH C\ct Nh\.inc Only Bo.t•...a 51~ tProltltfMJ ?A.SO' M!Ctoeor. c Cos~ 205.txr 
lniocom HltCMrrilievJ Gll'ol1tr OI' SHSJa ,.., 19.75' W1rn-41r O..P Or~<Jfl•.lt'!' IJOtl l llnd $1..'Pf"K•y 34.50' r.Bcro1oh W1>1d- L.11h~r Vt'l's."111 .3 0 :Nl2.00' 
woeom 5"'Pf«_ ~~. h~ la~ N ~ m '21.75' YldH Fu<i P,1c1t...t.rAc Qni1 OPI GLAR OIAP 262.00' Mkro1or. J,(~ pi.,, 10 ' oo· 
layer.ct Fn:vtf Df!'~l.lttc Only 65.00' Vkl• ir: Af.h:' ci~ttt:S .&- R(n'f>r~ BPI Plh'SOll".t.I Aceoun1"n19 43.75• Wcroaoh .ll\)(1$• 1(17.00" 
Mlr•G•Cone:tp1• Tf ~ ~1--0<r Vtrtu11C-,ornbl11a1lc1 t.•~t0C~ 11..so· BrHklhrou;gh 1n1ttftmr 203..00' Wgen1 AC.I>!)' !i~..OQ.· 

BUSINESS SOFTWARE FOR YOUR AF'P LE II & MAC INTOSH ~Cent~ POoln1 1 • fl~ 1 ><l DO' Mof"!OgT.1m Dol4rS & 51.'TUit BS.oo-' 
Cornpule:r Aasocl&tu Su.PfllC.M; rv 23'9.95' ~ \IJlllll"1~ 1 • '•'· , •i, r~ Lol~ :-1 \ 1' atooe· 
Conei1p11o111I lr'lt1r1o1mer'llf CHJJ. °"1""'.!<Y 47.GO' NtKtOn /-i'orfM Wll"lf':S .:J 1 43.00'

[P'IHM 1del ns.o p.:ilnQ: &.nel t't•l'ldlll"tfl ro. eacl\ m11 Of<J+1..a rrom botlow . ~ 

• Apple .1.. ~ 1 v, ·• !1f10.M' MECA M.t11~ Your h"~y S9'1_oo· 
Olgill.al Aueuch G4VTt O(!PJDP 15.DO' OpN S'ta.tema PO~ A.A rNVG !. H .39.S.DO'

A111mll11lonPYoceH MKA.JomoryDi.fA 17.75' ... ,.!ICtOM!tl ~·•.•~F., ,,. '-t• 1' ',l 
Olgill.at Rn:11i11ch Gt:im Ol~w ut.OCI' AP Tc.JmAfg! ·VllY 3X 

Ba.land rti•enia1lon1I Turoo P~&l Cl' 5.ooDKd: :17.50" Mlcroa(ltl Enait '"' M.tiCJQ'.ash e"-nronie.1 E~ap11..a t4.J.OO' P(>.'qrDIM ~e-18.l!fl' 2:(1(1 .DQ' 
8 PI Gr.. AfJ AA PR OI /NV ,vo.oo· Mlcro101'1 81t..S>C (,(JI M~sn 

FGS F.ast~ as.oo· AaaJ Wartd Gl AP~ R Ol" OE. WV n.l~.oo
'Orodertlund BaM St1toer Wrl«Y 35.25' 1" 0101'1 Ch.art ta MncHilmtl &1_50• 

F~nk $ottwa:rt 5~,.·1ty5 :J"2,DO' ~OtHOfl PmJt'ttr VCI'~ 3 es.oo·
C•n.1rtl Point Cop/ rl Pfvs Ot Copy rJ M~ 16,2'$' Moino;;r11111 Oolt~1s & Sttr'Utl .'OJ A~ .U s.s.oo· 

... ,.., .... ,(1 /• v 11!i oo- A)'UI Mc.Fa.rtn11d 52G.00' FiM com '°"'" Sy.s.!ttmJf"'Ulllk Sot'lw1rw S"l1ttNays 2$ . .SO' Mooogram OoRlf'J & SIMU /Qr '·'-ADfll~ n .n· 
~Dtvard TMlll PfO/IJ'(:t Aia"'900t 215.DO' ~$.afftll.a _..;., ., I I', . •;:"> Zt;l7.7l• 

F~ttaofl M~ fi0 .00' OdHI• ~bM.acvirOJJ1 Ray.tS12K l<>0.00' 
~Uct'r•• , t. "' \ Tt , [ s.e.ao· ~S..'"n. ,... ' ~ 1..aooo· 

H.aN H•tyjrlflx 40.00' Pro~• ~.,\liJ~ On.'y 130.00" 
... lt1.t'11.lln [d~ •,• • ~ 'J .'Fr • 2"' 00' ~5.a lfolll.. Soltw1rir ,; ' P 114 00' 

H.lf'Yltd M«' MAit~ 29.95' 8-nslbla Sonwa111 S~ 5,oetlcir Ill 8}_~· 
lfttoeoni Co;"fl!JIS rOl"ltt os.oo· sor1~i11U Fatlfy FCt"l/I 115.00'

Human £dV• M-""Cl'PrtiCfr 21 .00' Sol!c=tllt1 F.ar"ICyFo;tU 109.0G' 
Llh1~0 Ya'UM,,... Jft 1215-.50'' S0Nw1:re O•ov p f .n.tO.lf' HJ.CIO"

tlumtn Edi!• S.tJt'$ ~ 21 . .oo· Sortech 1-'llcn:isyuama VCSO l'ascaJ 37.00" 
... Lo to11 0."'ef.op"*'! i ' 210 oo· Sat1W11.111 ~blbl'll n.g PFS F·~ ~vnr.: ~~;Jh 69.0CI'

Hwmn Edge ~n~L'!Ql'l £r:JiJo H .00' Solt._..art P11btl1Mng PfS Ftlc . lr'kllll CJI Graph 81 .GO" 
MOO~ K.'1Ql'Mocfg1lm0n 2 229.00' s.ae1....~1-e P\ibllst'llng PFS Rl'J'Oll' SD.SG' 

ti- U~t#lg V•Ocot•.11• t•· .,. - • •,• i: : 65 .00' Stco"'lw1re 06 M...u,...J.r1te roo• PO oo· 
M lcroPro Word..st.v 20:)0 :209.00' ""'n Sl6ffl Frfar·M~ DD'r fl7.00' t al(I• F.~~.on far AIOc BS.00' 

HA RDWARE FOR YOUR IBl.I HARDWARE FOR YOUR APF'LE II & MACINTOSH 
~PfHH! atfd 1P'llpplnog 1nd tundllni.g c:hargot ro1,.1n.d 11"1 H.all e.t; t'lhl LO prlcf. ) 4PIHH tdlS ahlppl~ tnCI h1ttdlklg ctwititll round ltt U..allc-1 raex• •o pdC:ti.) 

DISK DRIVES MODEMSDISK DRIVES MODEMS .,. io.-n.q. 1-1.1 10 oa.- Ht.,.e $.rr•..t.•fr'l100t!m 12008 SlD.S.OCI' P $1)1
Ap.~ AtAC SOOKB EJ.fftf1111J ~ Sl4"i.iS' fl SOJ H.1:,0·•1 r.-6.C.ttmoal1f7! ri.. w Sll'l.ilracxim 5 1~5 . 0ICI' fl501 r • ~ l ;tMf'l Nllw Sm.irtcom II VT JOO f '""""'ri>' 

_., pc- •41t1wo1' ri·'.'!I r.·~~1 n•.-\ t r, 29' oo· r· .lM Ht~.-. S,.1t;1rl'f')IOdeom P.2008 Alone 2M.00' t? 501 
• HrtOA ... ,"'lfo;.8 O.it>t , ~ ?t..1 \·.~(II,.,. 2 1s .oo· rJ f .I t<fov11tlOon APPJd CM fl 174.4~' fl 5111 

•Om.g1 M.t.enriiAI 5.\-fB PtoINv•tre 999.oo• 121 5SJ PromoOwu1 ~~A n5,0Q' f6 WI 
'.I •· [:, "••oi Ptolr'lt!JlH1l~i«k.-mJ20!1S~r ll5.M' f2 SO t

Or.wfo!Ar~sh t.u"' COJJ JW 9.ol!O An~""'' "'00~ ~ A,:p.-. " PC: NatwOf\: ro.vB Tlj'Jtl B«h.lp 39s.oa· (!941 • 1111 l l'l~n I 1200 1_1..: "!IP: '.' J< 1 19.00 ' 
IOm19• °"'"' JOMB 9't'~brA-1« 1.aos.00· (3199J Fl romo•btu1ProaMXkm 1200 ,\lncP"°' 299.00' rG 001 Sartit' ul'l!I U$1"d 1rt Campp11 ":s DftVrPr()1 L.cv.-0s1 Cosl Htrftls Comparoi'll'~ w 't:rEE PC 7~ rt 

1'1fh SCSI Porl ~remh:. Pclpcom .\ilGPacA 2111 .00' f1 ;.o, PC Nttwod;AT .l2Al!J ~mat HD 1 .a~.00· (24951MJcto set A2 1.a3KB tl-1..e •M>.oo· t500J r:OO Baud -'loocm Cd'.:iloo .Str.aisiM.a'ii jS\-~S Acce-£J Ttmrf ·~t C"'1lplfJ1l VID EO CARDS 
M 11AfJPl•"10v.·11 

PC ""fltw.0.-._ 20\18 T~ lbc.i.up 4~.oo·ACCE SSOR IES 
Ml~ro Sci Ffcppy CcrH'ral\l'J !i!!l.00" t2 $0) 

H,J.'f f·ifit.:gnr f~f111,)t "' CQl!ff~ • Hof' rcule '•' 162' oo· 
...P-1t1dlu t•,, tt"• 'ii f•.1•, 0-, Sl5 oo · t • J.1 Appl• MacvuQSll CAJl)'lll!; Caw su.oo· rr .:9, 

.,. PCN1th.,.011t 1, •• .,.·r(:.,[l'l"" ,, 7100" 01cr.1~ r · ~, u~..;..: fl lll oo· 
.l.9'11• Mat:•lfOJ/l SttaP1rr K,,. 2t .OO' f T5lJ I 

.-r..~:m ro.• • 1:;iooo· Jlualiw A.'"' ·-·1• 21'!00" 
• P.1r11d1- '.' • '.'!! f•.11r ..... 7 J ~ 00 ' 1, .. Ourtl11 A1.1tt1 SIN~ PIQl"'rQI Jt.00' r1 50 , 

~, • , · r DL r Ouad•nfTI C', CV" • f (" ]:,'!)DO ' 
~o•J co.- .• ,. j,...'l~l/.~L /1 Ha~... .Uocri m Joys1 M.so· fr$(); 

• 1 111 - 't:) lro•1· .1 I."~· :r' JU,7 00" <1.11 Cf.•. .,_' .\ ·K '" 
~PC Ni!-lworlii. '-'~": • • ' •fl.,, ts 00 ' r.. r ,.,Fire&rro."1ot'rt.' 

• ['· lh .- 1111 [Gii Pkl1 ft• J ,·~ 
1·, I Kt1n1lngton Owt Co--""' r..,, MAC 7.50' rr soi 

• PC t •t .,.orlo •..::'1'1. f.'· ,( r ~ii 11; '»00' 1'•J5· OI lrNgt<~'ll'W MULTIFUNCTION CARDS .- rm tH2Dt.!inno '' .;,.,. t 13.00· 
Tecmtr S.\.~.fm,ci.movit~Dnwb"J.!AC !!911.00' f2J 3!) K.•n1lng1oni $Jnr.l!lf P,"* tJOOJ .llpparat A 7 A.ll"l'l C•Pt1'l$""1 C~C S1:19.00' (25/JJ , , ti ,_ 

99il.OO ' IZ' SBJ lten1lng1on S.Urp1 Pr.r;(«Sr (1!0/ AST SuP.Gil\P.-1!!'1'1"'4Um ·t..ue Ah11Y1 OK ] 15.CIO" 12 set ~ 1m C:o10f C:•1d to oa· 
Kenalngton SysttJm s.o~"' FiJn !56.97' f f 50J • A!iT . •f',1•F'1 l :J?.00' J£1 V O: "\'.'·• 'Cr'BOARDS AND BUFFERS ~ 1(()3 I 15DOO' '.'.,, ~ AST ' IOP'tvsll 120.00· (25Qr ACCESSORIESAST ' MIJU\10 -2Se.·1at~ SliSS.-00' 1'1 !DJ Koala KO&\wp.ld T11-uctr ratlfa-t 19.(10'' r 1 fi01 AST · Ado anr~ for AT 325 DO' (2501

Mli:ro•.ott t:'ftrn.ovm Sotre4td Jl(i 243 .67' 12 SOJ P.t&Ft Sup-R· Moct 11F ~iO!ftAt Q 1 114..GO' f l 50J E.,,.., ... At.~rd8JH loG0.00' (2 SCr tio lh.u1d H.1m• 05 DD 01 t! ll~• ,. ' 
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IBM PC BASE 
SYSTEM 

IBM PC w/256K 
Floppy Drive Control/et 
2 Double Sided Double 

Density Disk Drivos 
Mix and Match with 

your Favorite Monitor 
ana Ptinterl 

IBMPC 
HARD DISK SYSTEM 

IBM PC wl256K 
Floppy Drive Controller 
' Double Sided Double 

Densit>' Disk Drive 
Half Hetghl Hard Disk 

wf2CJM6 

$1,025.00* $1,467.00* 
CUSTOM 

C0t{f)IGURATIONS 
W~LCOM( 

PORTABLE 
HARD DISK SYSTEM 

256KJ1Floppyl20MB Hard Disk 

CAl.LFOO 
LATEST IBM 

AHNOUMCEMEHTS 

DESKPRO SYSTEM 
256KCPU/1 Floppy/Hard Disl< 

Ql#IPIUl '"' 

$1,910.00* 

APPLE /le APPLE lie 

-
w/30MB$1,999.00* 

$1,910.00* w/20MB 

MACINTOSH 
SYSTEMS 

~'~·~t 
64K IBM PC MEMORY EXPANSION KIT'S .• I ··I IQuantity Discounts Available. 

Guaranteedfor'I,. M , .
l ·I .-··r ··· .· 

Set of 
9Chips $7.75* 

• 	 SW' OS/DD SW'SS/00 31h''SS/DD 
ex. 10

0~~·9%-:: ~$~.9~ $12.95* 
/ o~~O /~;~ Free f lip 

ea. • 54* ea . • 47* & File Case 

1/ 2 HEIGHT OS/00 INTERNAL PC HARD DISK 
DISK DRIVES low Power /Aulomatlc BooL Woflls oo standard PC's 

and CompaL~es. lnckJdes dri \10/contro lle.rlcabkts/The Nelwork buys d11ect mounting M rdw.!I re and m.structtOrn!i_ 

Full one yearwarran1y l 

10MB 

$299.00* 
20MB 

$367.00* 

\\brdl~rfect 

$180.00* ea. 

MultiMate·· 

and makes lanta"'ic dr!a1:!i 
wllh manul'a.ctums: like MPll 

Tancl01>ICOC/ Shu9orVOu mo1 
TE.AC M d others to b<ing you 

hintost1c oriats on Name 
Brand dr ives tor vour PCIATI 

XT /1r/ or Compallblo. 

$78.00* 
uiuan••tw D1M:our.its A¥aibble 

•Members pay 80/o above this wholesale price plus shipping . 
CALL TOLL FREE 1-800-621-S-A-V-E (m':~.:~:.) 

In Illinois call (312) 280-0002 Validation code: 8396 
Customer Se,.,. ice and Order Status (312) 280-1567 

TM &A- Regl1,.,.d tr".dem•rb of IBM/COMPlllQfAPPLE/AST R•MMciV'l.OrusJMultimmt. tnt...,IK>MEGA.. 

Inquiry 266 

PC 

SEE WHY OVER 150,000 HAVE JOINED 
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING 

• Our 600 Page Wholesale Catalog
Over 30.000 producls priced al Wholesale + 8%. Anything 
you will ever need at a Consistent low price... 

• Quarterly Catalog Updates
Your Cata(og is never obsolete! Keep on top of the newesl 
produc/s and latest p rice changes. 

• 	 The Printout 
Out newsletter gives you fanlaslic specials alog with 
unbiased analysis of new products and Industry trends. 

• 	 10 Dav Returns on any Hardware!! 
If you don 't like any hardware product-for any reason 
-return i i for a refund. 

• 	 1000 + Title Rental Library 
14 to 30 day rentals on over 1000 dilferenl lit/es. 
Try before you buy!/ 

• Size Strennth and Stablllty
The Network lias over 150 employees. 45,00 square 
feet of office and warehotJse space. Inventory valued in 
exooss ol $15,000,000 and is ranked the largest computer 
product supp/fer in the nation/ Our commitment is 10 serve 
our customers and our 90% repeat business ra te is proof!/ 

• 	 Online · ~ su11etln Board 
Download "Freeware· from the nil/ion's largest sinqle 
concentrarion of Pub/le Domain sol/ware available! Get tied 
inro the nation's largest technical information network! Place 
orders, get tech supportorcontactcustomerservice from the 
Ne/work's OnLine, ~not just a bulletin board but a complete 
customer information network. 

CALL TOLL FREE 
1-800-621-S-A-V-E 

IOrders- Membersh p •A<I Advice() 
In Illinois coll (3121280-0002 

Your Membership Validation Mumber 8396 
You can valt<11110 vour mom oorstl ip numoor and. uyou wisn, 


:'lllt., Place rour first money· sa"'"0 Ol'dor Mr l~e phone by us.ng 

.... your VISA, MASTERCARD 0< AMERICAN EXPRESS Our 


nawleclljl!able sales consultanlll are on duty Mon".f'ri. 8:00~~ 
AM IO 7:00 PM. SAT. 9:00 AM lo 5:00 PM CST. _ ..._ 
'- PERSONAL COMPIJTER NElWORK . •.-, 
It 320 West Ohio ,,., 

Chicago, Illinois 60610 · ~ 
C.11 now.• .Jofn the PC NETWORK ond slarl sa,;ng today! 


Customer S..rvlc:<! and Order Slalus (312.128.0-1567 

8:30 AM to 4:30 PM, Moo.-Fri CST 


r-----------------------

Pc NElWORK • MEMBERSHIP APPLICATION 
YE&I Please enroll me as • member In the PC Nelv.ork •and send my 
ca lalog featuring thousands orcomputer ll<O<iucl5. all al iuol 8'1b ab<We 
OEALERWl-IOLESALE Pl'llCES.1 ,.;11 also penotfleally rec;>ive ''fflE 
PRINlOUT." a special up-dale"" merchandl.. at prices BELOW even 
Ulose in my wt1ore::;a1e catalOQ. and air the oi~r e.clusiw monev
sa,;r19 services nvailable to Members. 396 LJ 
I om under no oblognJJon Jo tMJy an\'lhlr>g My complcl ..,tlstlctoon is 

guaranteed. Please cheCik I .,. I all boxes thal ilJlllly; 
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PRODUCT PREVIEW: 


LABVIEW: LABORATORY V IRTUAL 


INSTRUMENT ENGIN EERING WORKBENCH 


by G. Micfiae/ Vose and Greg~ Williams .... 84 


CIA RCIA:S C IRCUIT CELLAR: 


BUILD A HARDWARE DAT.-. E NCRYPTOR 


by Steve Ciarda . . . . . . . . . . . . . . . . . . . . 97 

P ROGRAMMING PROIECT: 

CALCULATING CRCS BY BITS AND BYTES 

6y Greg Morse ............... . .. ... 114 

PROCRAMMING INSIGHT: 

BREAKING OUT 

bw Edward Batutis . ...... . ........ . . 127 


K EYED FILE ACCESS IN BASIC 

by Stepnen c. Perry . . . . . . . . . . . . . . . . 137 

REA L TIME UNDER REAL P.-.SCAL 
bij lames Feldma11 . . . . . . . . . . . . . . . . . . 14 5 

IF THE VIOLATION of private electronic communication is a subject that 
arouses your ire. Steve Ciarcia's article on data encryption will interest you. 
Fortunately. there are ways to prevent electronic Peeping Toms. The Circuit 
Cellar data encryptor is easy to understand. easy to bui ld. and easy to use. 
but it is very difficu lt to break. When Steve began this project he knew little 
about the subject. Because many of you probably share this lack of knowledge. 
Steve presents more background material than he ordinarily might. 

In this month's Product Preview, BYTE senior technical editors G. Michael 
Vose and Gregg Will lams provide an advance look at LabVIEW. the last four 
letters of which stand for Virtual Instrument Engineering Workbench. The Na
tional Instruments product enables scientists and engineers to create virtual 
instruments that turn the Mactinosh into a general-purpose laboratory tool. 

..Calculating CRCs by Bits and Bytes. " our Programming Project for 
September. explains how to use the XOR function to implement modulo 2 
division when calculating cyclic redundancy checks. Author Greg Morse pro
vides a lucid description of his method for those who have difficulty under
standing the math behind CRC ca lcu lations. 

When Edward Batutis discovered that the DEBUG program provided with 
IBM PC-DOS had no break-out switch. he devised a program to provide the 
capability. "Breaking Out. .. this month's Programming Insight. explains the 
routine. 

Maintaining data on disk can be a challenging aspect of programming for 
beginners and experts alike. In "Keyed Fi le Access in BASIC." Stephen C. Perry 
presents several BASIC routines that provide fast and efficient keyed access 
to data fi les. 

Our last feature. "Real Time Under Real Pascal" by James Feldman. explains 
two ways to interface a machine language routine to Pascal. Such a technique 
is useful for those rare times in a high-level program when you must descend 
into the depths to achieve timing. communications. or any other operation 
for which machine language is the sine qua non. 
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LABVIEW: 

LABORAIDRY 
VIRTUAL 
INSTRUMENT 
ENGINEERING 
WORKBENCH 

An executable 

block-diagram 

environment exploiting 
Macintosh graphics 
Editor's 'wte:The followitt.g is a BYTE prod
uct preview. It is not a review. We provide 
(m advatt.ce look al this product because we 
{ul tnal it is significant. A complete review 
will follow in a subsequett.t issue. 

S
cientists and engineers do 
not deny that computers 
are important tools in the 
laboratory. However. they 

often wish they didn't have to become 
computer wizards to exploit the 
potential of the computer. Extending 
the graphics power of the Macintosh. 
National Instruments' Laboratory Vir
tual Instrument Engineering Work
bench (labVIEW) offers a computer 
programming environment that close
ly resem bl es the way scientists and 
engineers work. Using graphic front 
panels controlled by executable block 
diagrams. LabVIEW gives laboratory 
users a way to create virtual instru
ments that turn the Macintosh into a 

84 BY T E • SE.PrEMBER 1986 

general-purpose laboratory tool. 
LabVIEW requires a 512K-byte Mac

intosh and costs $1995 . lt works with 
stand-alone instruments connected to 
the Macintosh's serial port. and it sup
ports National Instruments' S595 
GPIB·MAC interface box and the 
$1495 MacBus box (see the text box 
"Using LabVIEW in the Real World" on 
page 92). 

The intended user base for Lab· 
VIEW includes engineers and scien
tists with no programming experience 
or limited experience with a simple 
language like BASIC. The components 
of LabVIEW are the front panel and 
block-diagram panes for the creation 
of virtual instruments: a graphic pro
gramming language for building front 
panels and block diagrams: mecha
nisms for connecting virtual instru
ments to one another and for linking 
them to existing C. assembly lan
guage. or FORTRAN code modules: 
built-in 110 functions for reading and 
writ ing data to disks or communica
tion ports; and built-in functions for 
statistical and matrix operations. 

VIRTUAL INSTRUMENTS 
A virtual instrument (abbreviated as 
"instrument" for the rest of the arti· 
cleJ in the L..abVIEW system consists 
of two items: a front panel and a 

block diagram. The front panel con
tains the input and output controls 
(e.g.. dials. switches. and output 
screens) that represent the data com
ing into and going out of the instru
ment (a control's appearance changes 
when the user manipulates it). The 
block diagram contains the program 
that the instrument executes. Each 
control is represented by an icon in 
the block-diagram window. and the 
program appears as a collection of 
"black box" icons connected in logic
diagram fashion (see the right half of 
figure I). If an instrument is to be used 
inside another instrument. it must also 
have an instrument icon. which allows 
the smaller instrument to be used as 
a black box in the block diagram of 
the larger instrument. 

A S IMPLE EXAMPLE 
We will demonstrate the L..abVIEW sys
tem with a simple example. Let's say 
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BY G. MICHAEL VOSE AND GREGG WILLIAMS 


we want to generate. graph. and store 
sets of random data points in the 
range of (0. s) . (We can store multiple 
runs of data with the instrument and 
recall them later. perhaps for use as 
test data for another instrument.) 

Before we start planning the exam
ple itself. remember that the random
number function supplied with L..ab
VIEW generates numbers in the range 
(- I. I) . We need a separate virtual in· 
strument that scales a number from 
the range (- I. 1J to (0. s). where s is 
an arbitrary positive scaling factor. 
Our first task. then. is to create a seal· 
ing virtual instrument. 

To create a virtual instrument that 
scales a number from the range 
(- I. 1) to (0. s}. we first have to under· 
stand how we are going to calculate 
this transformation. If we think of the 
number as a signal to be processed, 
we might come up with a block dia· 
gram for our virtual instrument like 
the one in figure 2. 

First we must add the appropriate 
controls to the front-panel window 
(see the left half of figure I). In stan· 
dard Macintosh fashion. we call these 
items up from menu selections in the 
Controls menu and the dialog boxes 
that subsequently appear. By clicking 
on the open-hand icon in the tool 
palette at the top of the display. the 
cursor changes to the hand shape. 
called the Grabber. while it is in the 
front-panel window. We can then 
move (and in some cases resize) these 
controls by using the Grabber. In this 
example. we use a slider switch to rep
resent the input number to be scaled. 
an input-only digital readout for the 
scal ing factor s. and an output-only 
digital readout for the scaled result. 

When we add controls to the front
panel window. the block-diagram win
dow (which appears when you ex

ecute Open Diagram from the File 
menu) gains corresponding icons. We 
create the instrument's design in the 
block-diagram window in figure I. 
using icons called by the Functions 
menu. Again. we use the Grabber to 
move icons. and the wiring tool (the 
spool-of-wire icon in the top row) to 
draw the connections between icons. 

The scaling instrument is now com 
plete. We can test it by using the oper· 
ate tool (pointing finger) to move the 
slider switch (thus changing its value) 
and edit the scale value. When we 
click on the Go icon on the menu bar. 
LabVIEW executes the program de
fi ned by the block-diagram window 
and puts the result in the front-panel 
window. Note that the input value O. 

which is in the middle of the interval 
(- I, I). translates to 5 on a scale of 
(0, 10) . 

The two remaining tools in the tool 
palette are the labeling tool. which is 
an I-beam cursor acquired by clicking 
on the large A icon. and the magnify
ing-glass-shaped help tool. which dis
plays tutorial information on whatever 
feature of LabVIEW it is used to click 
on. 

This instrument can be saved. re
called, and run as is. However. we 
must do one more thing to use it in

(amtinued) 

G. Michael Vose and Gregg Williams are 
se'1ior tech'1ic.al editors for BYTE. They can 
be contacted at BYTE. One Phoenix Mill 
Lane. Peterborough. NH 034 58. 
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side other instruments: create a 
distinctive icon for it. Through selec
tions in the Format menu, you can 
draw an arbitrary icon. divide its area 
into rectangular regions. and associ
ate each region with an input or out
put control. Then within a larger in
strument. wires that connect to these 
regions will be taken as sending or re
ceiving values consistent with the cor
responding controls. 

The screen dump of figure I was 
taken while the connection points on 
the scaling instrument's icon were be
ing defined. The icon is represented 
here by the dark square in the upper 
left comer of the front-panel window. 
At this particular moment. the upper 
left comer of the icon (blackened) is 
associated with the slider switch (out
lined with dashes). The finished icon 
for the scaling instrument. visible in 
figure 3. has two inputs. labeled IN 
and SCA (scale), and an output 
labeled OUT 

BUlLDING THE GRAPHING 
INSTRUMENT 
The construction of the final instru
ment. which generates the random 
numbers and scales and graphs them. 
proceeds similarly to that of the scal
ing instrument. (The data can be 
saved in a step unrelated to the instru
ment definition.) We begin by creat
ing an input control for the number 
of points to be generated (e.g .. a dif
ferent kind of slider switch). an input
only numeric window for the scaling 
factor. and a graphic-output window 

(see the left half of figure 3). 
The block-diagram window contains 

several new items. The icon marked 
IN/OUT/SCA represents the scaling in
strument we just designed. The icon 
wi th the graphed points is another 
predefined instrument that takes a list 
of numbers. pairs the entries with the 
numbers 0, I. 2..... and outputs 
them as a composite structure of data 
(note the thick striped line) suitable 
for use by the graphic control The 
triangle with the two dice in it is the 
random-number-generating function. 

The most important item in the 
block-diagram window is the large 
box that looks like a stack of sta
tionery; in the LabVIEW system. this 
represents a FOR loop. The contents 
of the box will be executed a set 
number of times. The box labeled N 
determines the number of iterations 
(here it receives its input from the 
Number of Points slider switch on the 
front panel). 

As before. to run this instrument. we 
set the number of data points and the 
scaling factor using the operator tool. 
then hit Go. When LabV JEW is 
fin ished. it displays the new data in 
the graphic control. automatically 
scaling both axes to fit the data. 

CONTROLS 
Now that we've seen an example. let's 
look at the LabVfEW controls in detail. 

Controls are the components ot the 
front-panel window that define the in
puts to and the outputs from the in 
strument. Controls are input-only or 

output-only, meaning that they will 
receive values from the front panel or 
display them . 

We have seen numeric controls as 
both input and output controls. At 
any time. the user can change the 
control 's appearance, the range of 
valid values. and other characteristics. 
(LabVIEW also offers a strip-chart 
numeric control that displays a run 
ning history of the variable's values as 
they scroll off to the left.) String con
trols differ from numeric controls in 
that they hold character strings as 
va lues; they usually appear as boxes 
within which text can appear. Binary 
controls contain a simple I-bit value; 
they can appear as a variety of tog
gle switches. buttons. and indicator 
lamps whose appearances change 
when thei r states change. 

Numeric, string, and binary controls 
all share the ability to be multidimen
sional; that is. a single control can rep
resent more than one value. For ex
ample. an indicator lamp can be de
clared as a 2 by 4 by 3 array of binary 
values. Such a control appears on the 
front panel as an indicator lamp with 
three boxes beside it that conta in the 
indexes of the value currently being 
displayed. By changing the values in
side the boxes. you can look at the 
values of individual elements in the 
array. LabVIEW supports controls that 
have up to eight dimensions. 

Graphic controls are simpler; as out
put. they display an ordered set of x.y 
pairs as a line graph. National Instru
ments plans for the graphic controls 

Dala in: -.+ Add 1 
range (-1,1) 

s (Desired scale factor) 

Divide -
by range (0.1) 

range {0,2) 2 Mult.i ply ~Data out: 

~ 
range (O,s) 

Figure 2: Designing the 6/ock diagram . This diagram shows one way lo scale a number from the range (- l. I) lo the range (0, s). 
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to have additional options in the 
finished product. 

The last type of control is a cluster 
control. which allows you to group 
an arbitrary collection of data items 
together so that they can be rep
resented as a single line in the block
diagram window instead of as multi
ple lines. For example. the X(i)-versus-i 
instrument in figure 3 contains a 
single cluster that transforms the list 
of X(i) data and an internally gen
erated list of i values into the data 
structure that the graphic-output con· 
trol requires. 

COMPILED INSTRUMENTS 
The designers of LabVIEW realize that 
~ou ma)' need functions that cannot 
be accomplished with high-level user
defined instruments. They also realize 
that you may already have data ac
quisition routines wri tten in a high
level compiled language that you do 
not want to give up. 1b meet th is situa
tion. LabVIEW has the ability to link 
the parameters of a compiled subrou
tine [called. in Macintosh terminology. 
a code resource fi le) to front-panel 
controls. In this way you can tie your 
routine to an instrument icon and use 
it anywhere in the LabVIEW system. 
National Instruments plans to offer 
Macintosh users the ability to link to 
routines written in C. assembly lan
guage. and FORTRAN. with links to 
other compiled languages possible in 
the future. 

G-THE GRAPHICS 
PROGRAMMING LANGUAGE 
LabV fEW's programming language. 
called G. uses icons in place of key
words but tosses in a few textural 
compromises to overcome the intrin
sic limitations of a pictographic lex
icon. The LabVIEW programmer uses 
the icons to build the block diagrams 
that define the function of a virtual 
instrument 

The language offers a special set of 
flow-of-control structures and a wiring 
mechanism to connect them. These 
wired structures define the flow of 
data among the parts of a block 
diagram. In addition. the language 
provides standard and special arith
metic functions plus a broad array of 
special functions for input/output. 

s File Edi t Formot Con trols 1:um tions 
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60 Scilir>9 F •c\or 
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Figure 3: Tlie Random Data virtual instrument. The Scale Number instrument 
of figure l is vi5ible here a.s tfle square icon marked IN/OUT/SCA. Tfle Number 
of Points input drives a FOR loop tliat scales a random number (the triangular 
icon) to tlie range given by tfle Scaling Factor input control. Tlie instrument then 
collects tfle data. scales it. and graphs it. 

Tuble I: Built-in functions i11 LabVIEW. 

Arithmetic: + , - , •. /, ""(exponentiation). min, max, neg, abs, inv, ANO, OR. XOR 

Comparative: "' , not =. > , > = . < , < = , =0, not =0, >0, > •O, <0, < =0 

Transcendental: sin , cos, tan. asin , acos, atan, sinh, cosh, tanh , tog, exp, sqrt, In 

String: string concatenation. substring, parse string, string to numeric, numeric to 
string, string compare, string length, null-siring detection, ASCII-string detection 

Statistical: mean, variance. standard deviation, histogram, mode. median. moments, 
residues 

Matrix: transposition of dimension, lesser-dimension subsets, subarrays, individual 
element manipulation. dot product, cross product, matrix multiply, inversion 

Curve fitting : linear, polynomial, exponential 

Signal p rocessing: FFT. inverse FFT. convolution. correlation, power spectrum, 
integration, differentiation 

string manipulation. and scientific and linking traditional program code to 
engineering tasks (see table I for a llst existing instruments. 
of specific functions available) . The 
compromises to the icon ic scheme of BUILDING BLOCKS 
the language include a calculator that Computer science theorists have 
permits the use of formulas within vir· shown that any algorithm can be built 
tual instruments and a provision for (conlinuedj 
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successfully with three structures: an 
iterative loop. an IF.. .THEN . . . ELSE 
structure. and a DO . ..WHILE loop. 
Any system with these structures can 
be called a programming language. 
Using these criteria. L.abVIEW's iconic 
underpinnings can be called a lan
guage. 

G provides five now-of-control struc
tures: a sequence structure; an itera
tive. or FOR. loop; a case selection 
structure: an indefinite. or WHILE. 
loop: and a set of shift registers that 
permit the recursive use of the itera
tive and indefinite loops. These graph
ic structures permit structured pro
gramming in a data-flow environment. 

The sequence structure of G allows 
the L.abVIEW programmer to specify 
the order of execution of any set of 
operations. Icons that look like frames 
of film (see figure 4) represent the 
separate ordered steps in a series of 
sequential operations. A number in 
the upper middle area of each frame 
displays the sequence number of the 
frame currently selected. 

An instrumenrs sequence frames 
execute in strict order: that is. frame 
one must fin ish execution before 
frame two can begin . Interestingly. 
structures within a frame. such as a 
FOR structure. can execute in parallel 
with other such structures. Sequences. 
however. like nodes in a traditional 
data-flow model, cannot execute until 
a prior condition is satisfied. namely. 
the arrival of dependent data. Se
quences help. in fact. to defeat L.ab
VIEW's inherent parallelism. For ex
ample. in a three-sequence instru
ment. you cannot specify that execu
tion begins with the second frame in 

the sequence: execution always 
begins with the first frame. The execu
tion signal for the start of the second 
frame in the sequence is the avail
abi lity of all outgoing data at the 
border of the fi rst frame. 

Variables with in a sequence frame 
are local to that frame. but local 
variable data can pass from a lower
n umbered frame to a higher one. 

The G control structure for iterative 
operations is a FOR loop [see figure 
4). A pair of special variables local to 
the loop hold the total number of 
iterations and the value of the current 
iteration. or index. It is possible to 
pass arrays of data into an iterative 
loop or to perform operations on in
divdual elements using the va lue of 
the index to extract values. All the 
operations placed inside the icon rep
resenting the loop execute for every 
iteration of the loop. 

The case selection structure in G 
permits you to the execute several 
operations within the structure by 
using a selector value to determine 
the operation to be performed. The 
selector value must be an integer be· 
tween 0 and n. You must use the case 
structure to perform the equivalent of 
IF. ..THEN ... ELSE comparisons in G. 

The indefinite. or WHILE. loop is 
similar to the FOR loop with one 
major difference. Loop execution 
depends on a test of a specified con· 
dition. usually a Boolean condi tional. 
As with FOR loops. you can pass data 
arrays into the loop. You can also pass 
individual array elements into an in
definite loop. Even though the L.ab
VIEW manuals call this a WHILE loop. 
it is actually an UNTIL loop that 

Programming S tructures 

Sequence
Structure 
~iltJ •:ontf["o]
.; e 
·i ! 
·l •i' 

1-J, . . . . . . ,.;-) 

Case
Structure 

0 

(Mul\ipl~ SeqOJences oocvpy (Multiple Cases occupy 
\he same screen arE>a ) the same screen area) 

Fo r Loop 

(J 

(N"Loop Coun\ 

Wh i le Loop 

(Q,,Recir· cOJlati on Fla9 
i=Loop CoOJnter) i"Loop Counter") 

Figure 4: The flow-of-control structures of G. LafJVIEW's underlying iconic 
programming language. 

always executes at least once. even 
when the conditional is set at zero. 

The sh ift registers of G allow an 
iterative or indefinite loop to execute 
recursively. A shift-register set in
cludes a leaf node and two or more 
root nodes. You can use multiple sets 
of shift registers. Since many program
ming situations demand the use of 
past. or existing. data. G's shift 
registers offer a method for accumu
lating this data. The data shifts from 
register to register. with the initial 
value of the leaf node passing to the 
first root node and that node's value 
passing to the second root node. 

CONNECTING THE PARTS 
Since the underlying programming 
model for G is data flow. the connec
tions between control structures. con
stants. variables. and input/output 
controls are extremely important The 
iconic representation of the paths on 
which data flows among the G com
ponents is wire. The wiring tool is 
used to connect block-diagram parts. 
The appearance of a wire reveals 
details of the type of the data that 
travels that path. For example. a thin 
wire represents a flow of single 
numbers. while a medium-size wire 
with a hatched border represents a 
multidimensional array of strings {see 
figure 5). A dashed wire denotes a 
bad connection. which is a data path 
that is not possible. 

When G programmers connect two 
G program structures together with 
the wiring tool. they do not have to 
know what kind of wire to use. G 
chooses the appropriate data type for 

(wnlinuedt 

Wire Styles 

-- Numbl'I" 
-- Array of Numbers 
= Multidimensional ArralJ of Numbers 
-·---·-......... Boolean 
-- Affay of B<>0leans 
- Multidimensional Array of Bool ~ans 
--string 
- Arl"ay of Strin9s 
- Multidimensional Array of Strin9s 
- Struotures 
- - - - - Bad connection 

Figure 5: Tfte wire l!Jpes of G and their 
associated data l!Jpes. 
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the data path based on the kind of 
structures that are being connected. 
G knows. for example. that plotting 
values on a graph means that the data 
flowing to the graph will be at least 
a two-dimensional array of numbers. 

The appearance of the wires often 
changes at the border of a control 
structure due to data transformations 
taking place at the border. The values 
that a FOR loop's operations gen
erate. for example. accumulate into an 
array at the loop border. and this ar
ray of values travels along a data path 
to another component. In this way the 
change in the appearance of the wire 
from a thin line to a thicker line signals 
that a data transformation has 
occurred. 

LabVIEW programmers have four 
basic data types at their disposal: real 
numbers and arrays of reals. Booleans 
and arrays of Booleans. strings and ar
rays of strings. and structures that are 
analogous to structures in C. 

CONSTANTS. VARIABLES. AND 
ARITHMETIC FUNCTIONS 
You load G program variable values 
into controls on an instrument's front 
panel. The controls represent vari
ables on the underlying block 
diagram. and these values are then 
used when the program. the virtual in
strument. runs. Constants function 
similarly except that you load thei r 

values at the block-diagram level. 
Arithmetic functions in Gare as rich 

as in any other imperative language. 
Addition. subtraction. multiplication. 
and division are supplemented by 
complex functions such as exponen
tiation. binary and logical functions. 
transcendentals. and special functions 
like square root and random-number 
generation. Tuble I lists the full set of 
available functions. 

A calculator solves the problem of 
screen clutter for implementing com
plicated formulas or equations in G. 
One of the calculator's inputs takes a 
string containing one or more for
mulas and uses this formula string to 
process up to five numeric inputs to 
produce up to four numeric outputs. 
The calculator is itself a virtual instru
ment. and its underlying block 
diagram can be displayed to aid in the 
debugging of entered formulas. 

INPUT/OUTPU T. STRING. 
AND OTHER FuNCTIONS 
The LabVIEW system·s design targets 
scientists and engineers as primary 
users. The system's designers have in
corporated within the G language a 
number of specialized functions 
aimed specificall y at these users. 

In addition to standard file input/ 
output functions. LabVtEW provides 
buil t-in functions to manage GPIB 
communications between a Macin

tosh and stand-alone instruments or 
board-level devices. These functions 
go beyond merely passing ASCII 
strings containing GPIB commands. 
providing functions to reset the bus. 
triggering instrument events. and giv· 
ing GPIB status information. 

A variety of signal-processing func
tions, like fast Fourier transform. con
volution. correlation. power spectrum. 
integration. and differentiation are 
planned ln the release version of lab
VIEW. although they were not in the 
software we worked with. ational In· 
struments also promises statistical 
functions. matrix manipulation func· 
tions. and curve-fitting routines in the 
initial release of LabVIEW. 

CAVEATS 
When we wrote this article. there were 
a number of claimed features for lab
VIEW that were not yet complete so 
we cannot describe exactly how they 
will work. We worked with at least 
three pre-beta versions of labVIEW 
over a period of three months in com
piling this preview. the last of which 
was version 0.35 . We found that the 
mechanism for programmable data 
retrieval of past instrument runs was 
unreliable. The Options function for 
choosing certain features of input/ 
output controls wasn't working. and 
several of the planned built-in func

1conlinued1 
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, ' lnCludes ~MB Hara Oisk Dr111e list ror base models as ol June 4. 19a6 i:.:11 01tier ~1oaut1 n1mu ;u e 1'.a.otrf'llt lii \ at mhl rt:1Qte11ve 1'TU1nuUt.1\11en 
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LABVIEW 


tions were not yet available. Some of 
the alternate graph styles were not yet 
added. These alternate graphs will in
clude polar p lots and scattergrams as 
well as the ability to plot multiple sets 
of data on one graph. 

CONCWSIONS 
Many of LabVIEW's features show 
great promise. Its pop-up menus are 
context-sensitive; the menu you get 
depends on the icon you are touching 
when you call for it. These contextual 
menus make creating front panels and 
block diagrams easier and less prone 
to error. Pop-up menus are consistent 
with the Macintosh user interface and 

are usually better than the dialog 
boxes that they rep lace. 

The amount of housekeeping that 
LabVIEW performs-letting the pro
grammer forget about data types. for 
example-makes the system easy to 
use by not requiring you to be a pro
grammer. LabVIEW does type-check
ing automatically, and there is essen
tially no such thing as a syntax error 
(dashed lines representing improper 
wiring connections excepted) when 
using icons for programming. Lab
VlEW initializes and maintains loops 
automaticall y. and its block diagrams 
make programs self-documenting. 

The metaphor of the front panel 

USING LABVIEW IN 

THE REAL WORLD 


N ational Instruments specializes in 
computer and GPIB hardware 

interfaces and software. They devel
oped LabVIEW as the next generation 
of software to help users of data ac
quisition equipment to control this 
equipment with computers. They now 
have one product. the GPIB·MAC inter
face box. wh ich will work on a 512 K 
Macintosh or Macintosh Plus. and an
other product under development that 
wlll connect to a Macintosh Plus 
through its SCSI port. 

National Instruments has been ship
ping the $595 GPIB-MAC Interface 
since November. It plugs into the 
modem port on the Macintosh and 
makes a GPIB plug available for one or 
more instruments. (GPIB plugs can 
stack on top of each other. allowing in
struments to be connected in a star 
pattern.) Currently, custom programs 
can send GPIB commands and receive 
results as If through a modem. From 
L.abVI EW. however. the virtual instru· 
ment designer can use six different 
GPIB-related icons in the block-diagram 
window. including one that passes an 
arbitrary string to the GPIB bus. 

MacBus is a $1495 hardware and 
software combinatlon that provides a 
GPIB interface. five IBM PC AT-com
patible interface card slots. and various 
necessary software packages. Its card 
cage connects to a Macintosh Plus 
through its SCSI port. 1Wo slots are 
taken up by the GPIB interface card 

9 2 B Y TE • SEPTEMBER 1986 

and a microcomputer card containing 
the NEC V50 chip. which coordinates 
the Macintosh Plus and the GPIB inter
face. Backplane circuitry is reported to 
generate a subset of the lBM PC AT 
bus. The V50 chip controls the GPIB 
circu itry through a FORTH-like exten· 
sible proprietary language called IBCL. 
and National Instruments supplies in
terface routines that allow the user to 
control and program MacBus from 
Megamax C or Microsoft BASIC. Al· 
though details are not final. users will 
be able to access ex isting IBM PC and 
PC AT cards by some sort of memory 
mapping; this method will require a 
custom device driver to interact with 
the LabVIEW system. 

However. even when users have the 
hardware and software connections to 
GPIB. their job may not be fin ished. 
GPIB commands are terse and crypt ic 
(e.g .. rd #16 5 reads up to 16 bytes 
from the device at address 5). and 
many users have difficulty writing the 
correct commands for a given task. 
Because of this. National Instruments 
thinks that virtual instruments could be 
useful as front ends that take a com
mand from the front panel and build 
and execute the proper GPIB string. 
National Instruments may supply front· 
end virtual instruments for selected 
popular GPIB instruments. Customers 
could then use these virtual instru· 
ments as is or modify them to fit a 
similar piece of equipment. 

and its underlying block diagram is in· 
tuitive and creates a comfortable user 
interface. The different versions of 
LabV IEW that we've seen show a 
good design sense with the addition 
of new features when necessary. 

Logical debugging of block dia· 
grams can be tedious. however. The 
program·s multiple cursors (tools) can 
be con fusing. such as deciding 
whether to use the Grabber tool or 
the Pointer. The system is also con
strained by its application being 
limited to engineering uses and by its 
existence on a Macintosh in a world 
dominated by IBM PCs. 

There are some intrinsic contradic
tions in LabVIEW. What LabVlEW calls 
a WHILE loop is actually an UNTIL 
statement. The case icon must be 
used for an IF . ..THEN . .. ELSE con
struct. 

The screen space within a block dia
gram may be a limiting factor in Lab
VIEW·s practical application. A single 
virtual instrument can't be very com
plex since there·s room for only a 
fin ite number of operations within a 
single screen. You can nest virtual in
truments without limit but this 
doesn't guarantee that you can build 
complex structures with 10 or 20 
branches versus the 2 to 3 branches 
that can easily fi t on a screen. 

LabVJEW uses the Macintosh's 
SANE math library. providing fu ll 
IEEE-754 floating-point compatibility. 
SANE yields 80-bit precision for 
floating-point operations and gives a 
dynamic range of - l.7E-4932 to 
I.I E+4932 . Loop counters are always 
cast to integers and are currently 
limited to the range 0 to 212. 

ational Instruments claims that 
LabVIEW's performance is equal to 
BASIC's. but many laboratory applica
tions may require better performance 
than that. However. the capabil ity to 
link code resources to virtual instru· 
rnents may negate this performance 
lim itation. 

Overall. using LabVIEW is an excit
ing experience that may give us a 
peek into the future. Will the data-flow 
programming model and object
oriented programming techniques 
merge into an iconic language of the 
future? Maybe LabVIEW is a step in 
that direction. • 
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DATA ACQUISITION WORKSTATION 

Syste1n 570 


• ANALOG INPUTS: 32 single
ended or 16 differential. 12 bit, 
31 kHz. 

• ANALOG OUTPUTS: Two, 
12 bit. 

• 	DIGITAL INPUTS: 16. 

• 	DIGITAL OUTPUTS: 16 + 16 
power control. 

• 	SOFTWARE: IBM PC and 
Compaq compatible. Comes 
with Soft500: Interrupt driven 
BASIC environment. Also 
works with DADiSP, ASYST, 
LABTECH NOTEBOOK. 

• EXPANSION SLOT: Choose 
one of 16 optional modules. 

• $1295, complete with Soft500 
software. 



'' 

If you can find a company with better 

tape achievements, buy from them: 
• 	 Over 30,000 streaming tape 

sub-systems, 1/2 height, 51/4 " 
form factor industry standard 
QIC 24 recording format , QIC 
36 hardware interface and 
largest installed customer base 
worldwide. 

• 	 Over 100,000 industry 
standard streaming tape 
controllers in the field. 

• 	 The first company to release 
QIC-02 IBM-compatible 
software drivers to the OEM 
community. 

• 	 The first company to release 
an internal 51/.i''half-height IBM 
compatible tape subsystem. 

EVEREX Streaming Tape Family • 	 The first company to release 
file-by-file retrieval from a mirror
image backup.

If you can find better streaming tape software, buy it: 
User Interface 
• 	 Menu driven. 
• 	 Multiple windows (nestable and movable) . 
• 	 Context sensitive on-line help. 
• 	 File selection from directory listing or command line. 
• 	 Constant tape status display. 
• 	 Menu driven hardware configuration guide. 
Tape Functions 
• 	 Multiple tapes allowing unlimited backup capacity. 

Auromal!'c Schodul••• 	 Multip le datasets for multiple backups on the same tape. 
• 	 Tape sequence management recorded on the tape. 
• 	 Programmable messages. 
• 	 File-by-file and image backup on the same tape. 
• 	 Installation program. 
Functionality 
• 	 Physical image backup/restore of local disks. 
• 	 Log ical image backup/ restore of local or remote disks. 
• 	 File backup from any local or remote disk of any file size. 
• 	 File restore from image backup or file backup. 
• 	 Allows wildcards for selection of files. 
• 	 Automatic scheduler for unattended backups. 
• 	 Backup across networks (using logical image or file-by-file). 

Nestuble. Mo1,1oblo Windows • 	 Real time clock display. 
• 	 Backup any disk whether formatted for DOS or not 
• 	 Escape to DOS while in backup/restore operation . 
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8sc~up with Mull/pie Dalasets 

Ifyou can find a streaming tape with better 
perfonnance and system characteristics, buy it: 

File-by-file operations near streaming speed. 
Dynamic adjustment to disk and system speeds. 

System Characteristics 
• 	 Hardware identification provides software integrity. 
• 	 External systems can be shared with many users. 
• 	 Same software for all types of tape drive, controller, and 

computer system configurations 
• 	 External systems uses a shielded round cable with a 0

connector for tangle-free, easy connect and disconnect. 
Hardware read-after-write data verification . 

• 	 Track 0 seek to insure tape interchangeability. 
• 	 Original controller manufacturer. 
• 	 Industry standard QIC-24 tape format. 
• 	 Industry standard QIC-36 interface. 
• 	 Industry standard QIC-02 commands. 
• 	 Tape does not require pre-formatting. 
• 	 Avai lable in 20MB, 60MB, and 100MB drive capacities. 

EVEREX Excel Streaming Tape. 
For the name of your nearest EVEREX 

dealer or more information, call us. 
Remember.. . We are 

EVER for EXcellence . buy it! '' 
~--(\'::l . · , .. ~"-.. 

~· ."".?- ' 
~ : 

Ercel Slleam 20 ln/emal 

Mulllple Tape Restoros 

Excel Stream 60 Internal Excel Sl•eam 60 E•ternal 'h Heigh.I 

Excel Stream 20 Erternal Excel Stumm 60 Erterool Excel Stream 60·8 E>ternal 

~~~~stl~·	 1·800·821-0806 1·800·821 ·0807 (in CA)vERE 
-:: 	 . 484 31 Mibnont Dr., Fremont, CA 94538 

EVER fo r Excellence TM 

Inquiry 123 for End·Users. Inquiry 124 for DEALERS ONLY. 
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The problem: Error-free file transfer between the guessing out of file transfers, lowers the 
any IBM PC/XT/AT/Portable* (or a 100% com dollar and energy cost of accuracy. With our 
patible) and another personal computer - or software and key, one disk drive, a modem and 
any mainframe that supports one of these pro an lBM SSC card ~ you can enter the world of 
tocols : 3780, 3741 , 3740, 2780, or 2740. IBM mainframe data communications. Call now! 
The solution: PC3780 from TOT Group  Minimum required configuration: 
chosen by the United States Air Force, Occi 128 Kbyte RAM, a 320 Kbyte disk drive or fixed 
dental Petroleum, Blue Cross Blue Shield disk and an IBM BSC-ASM* card installed in 
(Nebraska). This synchronous emulator takes an IBM micro or 100% compatible. 

*IBM is the Registered Trademark of International Business Machines Corp. 
30-Day Money-Back Guarantee! TO ORDER TOLL-FREE 1-800-826-7839 

SHIPPED VIAU.PS. $249 
Price includes archival diskette, software key, user's manual. 

Rivergate Plaza, 444 Brickell Avenue, Suite 902, Miami , Florida 33131 . (305) 372-9332/TELEX: 4947306 
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BUILD A HARDWARE 

DATA ENCRYPTOR 


BY STEVE CI ARCIA 

This easy--to--build device 

is extremely difficult to crack 


rrs 4:00 a.m. Do you know 
who has logged on to your 
electronic messaging sys
tem? Theophi lus Cracker 
has spent all night trying 
to get into the fi les on your 
latest research project. and 

he has finally made it. All your efforts and 
careful plan ning are about to go down the 
drain. as the contents of the stolen library 
are listed on his screen. 

But wait. what is this? Why the blank ex
pression on his face? Has he been thwarted 
by a li ttle black box? Will he go sleepless 
and hungry trying to figure out why it all 
looks like trash? 

Whether gaining access to sensitive data 
presents an interesting challenge to the 
cracker or whether there's a ma licious 
ulterior motive in mind. the violation of your 
private electronic communication is the 
same Fortunately. it can be prevented. 

The Circuit Cellar data encryptor is in
tended to provide an additional level of 
privacy With the feverish rush to insta ll the 
latest and best electronic data and messag
ing systems. individuals and companies fre
quently overlook who has access to sensi
tive materials unti l something turns up in 
the wrong place. Rather than requiring pass
word access to all materials of a certain 
security level within a computer system. 
data encryption allows ind ividua lly desig

nated data access. The delivery of a mes
sage "For Mr. Jones's eyes only" becomes 
an easily achieved reality merely by con
trolling the dissemination of the encryption 
keys. 

Electronic data shou ld be managed and 
protected with the same attention given to 
your bank account. The electronic messag
ing system that you just installed to coor
dinate al I your branch offices with your on
the-road field service personnel might ac
tua lly be a comprehensive accounting of 
your business·s current vulnerabilities in the 
hands of a competitor. Or someone may ac
cidentally log on to a very sensitive memo 
to the branch managers about recent pay 
scales. 

r·m not attempting to be a harbinger of 
doom. I'm just trying to point out some 
things that you may have overlooked. I 
could hardly have kept your attention if I 
described anything less than a worst-case 
scenario. 

In rea lity. vulnerability is a function of ac
cess and content. More simply stated. this 
translates to ··who can get their hands on 

[Co"linued) 

Steve Ciarcia (pronounced "see-ARE-see-an") is an 
electronics engineer and computer consultant with ex
perience in process control. digital desi911 . 11u.clear in
slrurnenlalion. and product development. Tfre author 
of several books on electronics. you. can write to him 
al P.O. Box 582 . Glastonbury. CT 06033 . 
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CIRCUIT CELLAR 


what. " Even the simple one-line tele
phone bulletin board has a system 
operator. If installed in a moderate
size business. a few other people 
would probably have complete access 
to the electronic database. 

At the point where the number of 
"whos" who should have access to all 
the "whats" is greater than 0. you 

have to think about alternatives. 
Because there are more program

mers than hardware designers. the 
predominant approach to system 
security has been in application soft
ware. The techniques most frequent
ly employed to improve computer 
security are reducing the "whos." in
dividually categorizing the "whos" 

(passwords). limiting the posting of 
the sensitive "whats. " or individually 
categorizing (more passwords) or en
crypting the "whats ... 

These methods have had relative 
success in minicomputers and main
frames. where there is enough horse
power to maintain a menu-driven. 
stratified security level. password-

CRYPTOGRAPHY BACKGROU ND 


A fter IJ.brld War I broke out. Amer
ican 'lelephone & lelegraph real

ized that a system was needed to guard 
messages sent between its new print
ing telegraphs. These early teletypes 
used Baudot code to transmit the 26 
letters of the alphabet. the 10 digits. an 
assortment of punctuation marks. car
riage return. line feed. shift-to-figures. 
and shift-to-letters. There were 32 dif
ferent combinations of marks (ls) and 
spaces (Os) making up the 5-bit code. 

Gilbert S. Vernam solved the prob
lem in December 1917 with a system 
that now bears his name and that is the 
heart of most stream-encryption sys
tems in use today. Vernam sought a 
system where a key is combined wi th 
a plaintext character to produce a 
cipher character in a reversible way 
such that if the same key were com
bined with the cipher character. the 
original plaintext character would be 
recovered. The system he employed to 
combine the plaintext character with 
the key is an exclusive-OR of each pair 
of bits to form the ciphertext character. 
A truth table of the exclusive-OR func
tion will show that the system is rever
sible. as shown in figure A. 

A key bit of I causes a p laintext bit 

plaintext 

¥ 1 
key ciphertext 

0 

to reverse to form a ciphertext bit. Ap
plying the same key bit aga in would 
reverse the ciphertext bit to recreate 
the origina l plaintext bit. A key bit of 
0 causes the plaintext bit and cipher· 
text bits to remain unchanged. 

The Vernam system drew a lot of in· 
terest. particularly from the Navy. 
because it was the first encrypt ion sys
tem that did not need a cipher clerk 
and the first to encrypt on-line without 
any delays. But it had a flaw. which the 
engineers who worked around Vernam 
discovered . 

During early development. key tapes 
were short loops of tape bearing char
acters picked from a hat. It didn't take 
the engineers long to discover that the 
Vernam system was polyalphabetic. 
permitting a Kasinsky solution. One of 
the engineers. Lyman F Morehouse. 
solved this problem by combining two 
short key tapes of slightly different 
lengths (in effect encrypting the 
message twice). If one key tape was 
1001 characters long and the second 
was 999 characters long. the resulting 
key would be 999.999 characters long. 
The cipher is still polyalphabetic. but 
it has 999.999 alphabets. 

Vernam·s system was patented in July 

ciphertext 

key ¥ plainlext 
0 

Figure A: A key bit of I causes a plaintext bit to reverse to form a cipfiertext 
hit. Applying Ifie same key bit again would reverse tfie cipnertext bit lo 
recreate tfte original plain/ext bit A key bit of 0 causes tfie plainlext bit and 
cipftertext hits to remain unchanged. 

1919. but it did not gain wide accep
tance until the Army started using it 
when World War II broke out. 

How S ECURE Is MY ENCRYPTOR? 
Generating every possible key is not a 
practical way to break the Circuit Cellar 
data encryptor because the key is a 
pseudorandom bit stream that repeats 
every 18.014.396.353.609.729 bits. 
Once it is initialized with a user key. the 
key sequencer is stepped eight times 
each time a character is encrypted. Not 
knowing what the initial bit pattern in 
the sequencer was would require that 
every possible pattern be tried to 
decode a message. With each trial. part 
of the message would be decrypted by 
using the trial key and examining the 
resu lts for meaningful words or 
numbers. Generating the tria l key is 
easy. 'Jesting to see if the decrypted 
text is meaningful would require some 
clever programming. 

Another technique. the most-prob
able-word method. is more or less a 
reverse of the previous one. Instead of 
guessing at the key and looking for 
strings of characters that look like 
words or numbers. a string of charac
ters is assumed to be at a certain loca· 
tion in the text. For instance. ft might 
be assumed that the sender has sent 
a letter and put "Dear Sir." at the begin
ning. Knowing this. and assuming its 
exact location in the message. the key 
that encrypted that word can be deter· 
mined. 

In reali ty. this is just part of the so lu· 
lion. The rea l work is trying to deter
mine the rest of the key from this small 
segment of the key. This cracking 
scheme is further complicated by the 
technique called diffusion. which 
makes it almost impossible to regen
erate the pseudorandom bit st reams 
from even a large sequence o f known 
key bi ts. 
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directed communication maze. Unfor
tunately. most of the recently intro
duced low-cost microcomputer-based 
electronic messaging systems and 
bulletin boards cannot offer this much 
securi ty. and the user must resort to 
other means if portions of the data
base are to be tru ly protected. The 
most secure and cost-effective solu
tion is hardware data encryption. 

A DESIGNER'S DILEMMA 
This article presents an encryption 
device that is easy to understand. 
easy to bui ld. easy to use. but which 
is very difficult to break. 

In building th is project. I faced a 
dilemma regarding the hardware. As 
with any complex task. there are a 
multitude of solutions that are usual
ly a trade-off of t ime and materials. 
Unlike most designers. who do a one
of-a-kind project and document its 
use. most of my projects end up be
ing manufactured. While this absolute
ly demonstrates that the published 
design indeed works. sometimes the 
design that is best to manufacture is 
not the best to use as the basis of an 
article. 

Engineers with lots of manufactur
ing experience (and the responsibi li 
ty for making a product successful) in
st inctively know the algorithm that 
compares R&D. production costs. and 
volume. Hardware solutions. while low 
on init ial R&D expense. can be in
finitely more expensive to manufac
ture than a well-thought-out hybrid 
microcomputer-based hardware/soft
ware approach. 

The solve-it-q uick-it"s-on ly-an-article 
hardware encryptor is a rea l kludge. 
It requires at least 2 5 TTL chips just 
to perform the encryption. takes a lot 
of printed-circuit-board rea l estate. 
and is fairly inflexible to functiona l 
modification On the positive side. the 
building-block SSl/MSl-level intercon
nections provide convenient func
tional separations allowing easier ex
planation. 

If I merely wrote articles and never 
wanted people to use the designs. the 
ai\swer would be easy (I'll never live 
down not having PC boards for my 
serial EPROM programmer. ext 
month rll do it right). Rather than redo 
the encryptor to make it manufac

turable. I looked very carefully at its 

component count and performance 

objectives. The conclusion I came to 

was to describe and produce the one 

design that was actually worth 

building. 


ENCRYPTION TECHNIQUES 

Many techniques for encrypting data 

are available: the RSA public-key en

cryption system, Lucifer. DES (the 

data-encryption standard). and varia

tions on the Vernam cipher. 


DES. considered among the most 
effective. is the system chosen by the 
government and the mili tary. Lucifer 
and DES are very simi lar and complex 
enough to make them difficult to im
plement on a small computer without 
dedicated VLSI encryption logic. RSA. 
developed at MIT in 1977 by Ron 
Rivest. Adi Shamir. and Len Adleman. 
is copyrighted: its users must pay a 
royalty to the copyright owners. This 
system is not suitable for implemen
tation on a sma ll computer because 
it involves a lot of large-integer arith
metic. 

RSA. Lucifer. and DES are block 
ciphers. meaning that a block of char
acters (64 bits or 8 characters for DES. 
100 characters for RSA) are encrypted 
together so that each output block is 
a functional combination of the com
plete key and input block. 

The Vernam cipher is a stream 
cipher. meaning that each bit of the 
encrypted data is a function of only 
I bi t of the original data and 1 bit of 
the key. If the signal gets distorted and 
causes a bit to be misinterpreted. only 
that bit will be incorrect in the deci
phered text. If a bit is misinterpreted 
when using a block cipher. the ava
lanche effect will cause the entire 
block to be affected. In any encryp
t ion system. however. if a whole char
acter is lost or added. the rest of the 
message wi ll be garbled un less some 
special text-blocking system is em
ployed to resynch ronize the decryp
tor. Then. only one block wi ll be 
garbled. 

THE VERNAM CIPHER 
I chose the Vernam cipher over DES 
for this project because it is easy to 
implement in hardware or in software 
and it offers adequate security for 

If a cracker 

tested I 0 million 

keys per second, 

it would take 

28 years to ffnd 

the correct one. 


anything but the most sensitive com
munication. While it might seem more 
intriguing to bui ld a DES-based en
cryptor. such an endeavor involves 
either expensive DES encryption 
chips or bureaucratic involvement in 
licensing arrangements. I like Circuit 
Cel lar projects to be buildable. and 
warning labels with abbreviations like 
NSA and CIA only complicate the 
task. 

Whi le my encryptor could conceiv
ably be used for DES encryption in 
addition to or instead of the Vernam 
cipher. I have decided to presently 
stay with the latter as a published 
presentation (if the entanglements are 
resolved. the additional features can 
be implemented by simply changing 
an EPROM). Even though the Vernam 
cipher is simple. it is an effective 
cipher. The most obvious technique 
for breaking a cipher is by trying every 
possible key. The key in th is imple
mentation is a pseudorandom bit 
stream almost 1.8 x I 016 bits long. If 
an attacker were able to generate and 
test I 0 million keys per second. it 
wou ld take 28 years. on the average. 
to discover the key. (See "Cryp· 
tography Background" on page 98.) 

CONNECTING AN ENCRYPTOR 
lWo of the primary design objectives 
of my data encryptor were that its 
operation should be transparent to 
the terminal or computer that it was 
connected to and that it would be 
usable with any system. The data en
cryptor connects to your computer 
through a serial port (see figure I). A 
second encryptor. functioning in 
decryption mode. is needed wherever 

tconl i1iued) 
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the scrambled data is received and 
used (except in loopback mode to en
crypt data files on a single system). 

The transmitter converts the data 
output from your computer or ter
minal to encrypted binary or en
cryptec! ASCII data for transmission to 
another system. The receiver section 
takes encrypted text and deciphers it 
into plaintext that is then presented 
to your computer or terminal. Both 
transmitter and receiver sections have 
serial ports that share a common 
baud rate and configuration settings: 
otherwise. they are independent 
channels. You can encrypt data in one 
key and decrypt in another as well as 
send encrypted text while receiving 
plaintext or vice versa. 

If messages are being encrypted for 
storage on either your own disk drive 
(figure l a) or on the storage facilities 
of an information service (figure Ib). 
only you need to know the key. If. 
however. messages are being en
crypted and transmitted to a second 
party (figure le). both persons must 
have the key before the message can 
be decrypted. The key must thus be 
delivered to the receiv ing party by 
secure electronic communication or 
manual delivery It is advisable to 
change keys occasionally. in case 
someone discovers it and uses it. 

THE BRUTE~FORCE APPROACH 
My first encryptor design used the 
brute-force hardware approach 

because it easily explained Vernam 
cipher encrypting. However. this ap
proach was dismissed early. It was not 
prototyped nor was the schematic 
fully completed. I caution you that. 
while parts of it are shown as sche
matics. these should be treated more 
as functional block diagrams with con
necting wires. They are included 
merely to explain the internal logic of 
an encryptor and the cost benefit of 
performing the same functions in soft
ware where applicable. 

Figure 2 shows a functional block 
diagram of a typical hardware-imple
mented Vernam cipher encryption 
device (when the terms "encryptor" 
or "encryption" are used to specify a 
complete device. they also usually in-

CIRCU IT CEL L AR la) COMPUTER DATA EN CRY PTOR 
ICCOE I 

TE RMINAL 
OR MODEM(b) CCD E 
COMPUT ER 

(C) 
TERMINAL 
OR 
COMPUTER 

MODEMCCOE 

ENCRYPT ED DATA 

MOOEM 

MOO EM 

I NFOR MATION 
SE RV ICE . 
BB S. ETC. 

TE RMINAL 
CCOE OR 

COMPUTER 

Figure I: (a) The data encrljpt.or cmtnected in loopback mode. Data is encrljpted before being stored on drsk . (b) A single-ended 
data-enaljption S!JS/em. Data is encrypted before being stored on the information system disk. (c) Two data encryptors ronnected as a 
two-party secure data-transmission S!JSlem. Both parties must have the ke!J to encrypt and decrypt data . 
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Figure 2: A functional block diagram of the basic Vernam cipher encryptor. as used in the Circuit Cellar data encryptor. 
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elude the decryption function) . 
The signal to be encrypted enters 

from the left. The RS-232C signal has 
its voltage levels (nominally + 7. - 7 
volts DC) shifted to TTL voltage levels 
(nominally +2.4. +0.4 V). passes to a 
UART. and exits the UART as 8 data 
bits in parallel. If plaintext is selected. 
the data passes back into a UART and 
is serialized and level-shifted from 'ITL 
to RS-232C. Jn the plaintext position. 
the key generator remains inactive. 

If ciphertext is selected. the key 
generator originates 8 bits of the key 
every time a character is received. 
Using an exclusive-OR function. the 
key is combined with the data com
ing from the receiving UART and is 
then fed to the sending UART. 

Key generation is accomplished 
directly in hardware (see figure 3). The 
technique used here is to combine 
the output of two pseudorandom se
quencers to produce one pseudoran
dom bit stream. The pseudorandom 
bit stream must produce 8 new bits 
every time a character is received by 
the UART. Many imaginative tech
niques for generating pseudorandom 
bit streams have been devised, but 
the security of a system must depend 
not on how complex this technique is. 
but on how many bits are produced 
before the cycle repeats. 

RELATIVE PRIMES 
One possible method is to use an ex
ceptionally long sequencer. but even 

this makes the most-probable-word 
method of cryptanalysis (code crack
ing) only minimally less successful. A 
significantly more secure method 
combines bits from two pseudoran
dom sequencers. The resulting diffu
sion makes the most-probable-word 
cracking very difficult. When combin
ing two bit streams. however. it is im
portant that the lengths of the two 
component streams be relative primes 
(they must not have any factors in 
common). The numbers 14 (2 x 7) 
and 15 (3 x 5) are relative primes. Put 
another way, their greatest common 
denominator (GCD) must turn out to 
be '

The length of the bit stream gen
1ccntim1ed) 
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Figure 3: 1<£y-generator logic. 
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erated by the top four shift registers 

in figure 3 is 211 - I or 2.147.483.647. 

The length of the bit stream of the 

lower three shift registers is 221 - I 

or 8.388,607 . The last bit in both bit 

chains is not used. even though using 

these bits would almost quadruple 

the length of the combined bit stream 

produced. because 224 - I and 2n 
I are not relative primes. Their GCD 


is 255. producing a key length of [2 32 

- I) x (224 - I) / 255. 

M ERSENNE NUMBERS 
The integer 2" - I is called a Mer
senne number after Marin Mersenne. 
who determined that two integers. 
2"' - 1 and 2"- 1. are not relative 
primes if m and 11 are not relative 
primes. 

The numbers above 1212 - I and 224 

- I) are not relative primes because 
32 and 24 are not relative primes. A 
shift register of length n can be turned 
into a pseudorandom sequencer of 
length 2" - I by providing feedback 
using a combination of exclusive-ORS. 
ICs 3. 4. 5. and 6 (in figure 3) form a 
sequencer with a length of 23 1 - I by 
tapping the twenty-eighth and thirty
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Figure 4: A schematic diagram of the microcomputer-based Circuit Cellar data encryptor. 
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first bits of the shift register with 
IC\1a. 

!Cs 7. 8. and 9 form a sequencer 
with a length of 224 - I by tapping 
the eighteenth and twenty-third bits 
of the shift register with ICI le. Each 
sequencer is tapped at two places 
(IC\2b and !Cl Ib). and the bit streams 
from each tap are combined together. 
using an exclusive-OR. by IC! la and 
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fed to another shift register where the 
result becomes the key. This is the dif
fusion that makes the most-probable
word method difficult. Even if a bit of 
the key were known. the three ex
clus ive-ORs. acting together like a 
parity generator. tell whether there 
was an odd or even number of ls at 
the four taps-and no more. Out of 16 
possible combinations of Is and Os 

10µ.F 

{QI 500 mA >---+-----+-----~ 

that could b€ at the taps. the key bit 
narrows the choice down to no less 
than 8. 

A HARDWARE SUBSTITUTE 
Most of these functions. including the 
encryption itself. can be synthesized 
using a microprocessor and software. 
The task of producing a cost-effective 
encryptor then ultimately becomes an 
exercise in configuring an efficient. 
low-cost microcomputer. A side 
benefit of such an approach is that it 
allows future performance enhance
ments by merely upgrading the soft· 
ware (to include DES encryption. for 
example). 

The design I finally settled on uses 
an Intel 8031 microcomputer and 
only seven additional chips. The eight
chip circui t (shown schematically in 
figure 4 and in photos I. 2. and 3) in
cludes two full-duplex serial ports and 
two parallel ports with configuration 
DIP swi tches and bicolor LED chan
nel-status indicators. The encryption 
and operating system software is con
tained in an 8K-byte 2764-type 
EPROM. IC3. lbtal power consump· 
tion is approximately 300 milli
amperes if populated with NMOS 
devices (at somewhat greater cost. 
consumption can b€ lowered to about 
110 mA if CMOS devices are used 
throughout). 

The 8031. !Cl. is a single-chip micro
computer with internal RAM and 
parallel l/0. The 8031 is capable of ad
dressing 64K bytes of data memory 
and 64K bytes of code memory via 
a mult iplexed 16-bit address bus. 
However. only 8K bytes of program 
memory (IC3) starting at 0000 hexa· 
decimal are required for this applica
tion. The rest of the address range 
provides convenient memory-mapped 
address space for two 8-bit input 
ports used to read the configuration 
switches. 

Input buffer IC5 is connected to DIP 
switch SWI (addressed at 4000 hexa
decimal) . Input buffer IC4 is con
nected to DIP switch SW2 (addressed 
at 8000 hexadecimal). SW! sets the 
serial·port protocol and baud rates: 
SW2 deals with the encryption/de
cryption functions. Table I gives a 
complete functional description of 

(confi"ued) 
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SWl. Tuble 2 gives a functional de
scription of SW2 . 

BIT BANGING 
Probably the most unique feature of 
this microcomputer is that while it in
corporates two serial ports. it has no 
serial-port hardware! Since the effort 
was to synthesize as many hardware 
functions as possible. the baud-rate 
generator and UART were discarded 

along with the encryption logic. In
stead. my data encryptor util izes a 
technique often referred to as bit 
banging to simulate the missing hard
ware. 

The 803 1 includes predecoded 
parallel output ports among its pin
out connections. Utilizing its crystal
controlled clock to precisely time the 
execution of certain routines. it is 
possible to take a single parallel out-

Photo I : The prototljpe Circuit Cellar data-encr!Jptor board shown beside the {ully 
enclosed unit. 

Photo 2: A close-up of the Circuit Cellar data-encr!Jplor board sfwwing the rear
mounted RS-232C connectors (left side) and the manual start/stop and option switches 
on the front panel !right side) . 
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put pin and directly change its logic 
level to be that that would have oc
curred through the parallel-to-serial 
conversion in a hardware UART This 
software serial-port technique is fre
q uently used where there is no need 
for high-speed interrupt processing 
(anything with a higher priority than 
the serial port. that is) or high data 
rates. Considering that the encryptor 
has to handle two full-duplex ports as 
well as handshaking. 1200 baud is 
about the top data rate without in
creasing the crystal frequency. (The 
routines for these tasks are not trivial. 
When it was finished. this bit-banger 
code turned out to be larger than the 
encryption software!) 

L EVEL-SHIFTER D ESIGN 
One other novel design addition in 
this circuit is found in the RS-232C 
level shifters themselves. 'fypically. 
designers use 1488/1489 lever shifters 
for RS-2 32C connections. The I488s 
are dual-supply devices that are 
relatively power-hungry. 1b have used 
them. the power-supply requirements 
for the encryptor would have been 
+12 V. - 12 V. and +5 V. As an alter
native. an ICL7660 voltage inverter 
could have been used to create a 
negative supply from the + 12 V. but 
the power consumption would not 
have been improved. 

Instead. I decided to use a new 
device called a MAX232 from Max
im. Shown in figure 5 and photo 4. the 
MAX232 ls a dual CMOS RS-232C 
level sh ifter that operates on a single 
+5-V supply. It creates its own 
+/-1 0-V sources for use in the 
RS-232C transmission. White more ex
pensive than the alternatives it re
places. it consumes less board real 
estate and power. As a resu lt. the en 
cryptor runs on a single 7. 5- 9-V 0. 5-A 
power source. When populated with 
CMOS and high-speed CMOS logic. 
power consumption falls to about 200 
mA. (See photo 5.) 

One fi nal circui t detail is the inclu
sion of a pair of bicolor LEDs to pro
vide a visual status indicator to the 
user. The bicolor LEDs are equivalent 
to a regular pair of red-and-green 
LEDs encapsulated in the same two
wire package (three-wire bicolor LEDs 
are not the same). The bicolor LED 
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glows either red or green. depending 
upon the polarity applied to it. At
taching a bicolor LED between the 
outputs of a pair of inverters produces 
a bicolor. bistable status indicator (ac
tually. you get red. green. and ofO. The 
inverters are connected to addi tional 
parallel output pins on the 8031 and 
are controlled by the appl ication pro
gram. When the LED shows red. the 
specific encryptor channel is passing 
plaintext. When it shows green. it is 
passing encrypted data. 

DATA ENCRYPTOR SOFTWARE 
The data encryptor is a perfect exam
ple of what not to build in hardware. 
Many of its functions can be simu
lated completely in software. as well 
as enhancements that would other· 
wise not be incorporated (like all the 
ATN - commands). Using just eight 
chips. a hardware and software sys
tem is configured that duplicates the 
hardware exactly in the method of 
encryption as well as the user inter
face. A complete description of the 
software will not be given here 
because it is beyond the scope of this 
article. 

\Editor's note: Should you care to build tire 
enayptor from scratch. the BK-byte executable
code contents of the encryptor's EPROM is 
available as a downloadable file from tire Cir· 
mil Cellar BBS at (203) 871-1988 or pre
programmed from tire source (CCI. Tolland. 
en listed at tfte etid of tfte artlc/e.1 

At reset the 803 I automatically 
jumps to location 0000 hexadecimal 
(where the Reset/Power-up Vector 
resides) and starts initializing the data 
encryptor. During initia lization. the 
program makes use of three utility 
subroutines that function as a soft
ware UART. {See listing 1.J 

GETCHAR waits for a character to 
appear in the terminal UART. transfers 
it to the processor's accumulator. and 
returns to the ca lling program. PUT
CHAR transfers the character in the 
accumulator to the terminal UART for 
transmission to the terminal screen. 

If hardware UARlS were being used. 
they would normally be memory
mapped. and their status and data 
registers would each occupy two loca
tions in memory. In the software im
plementation. the status register and 
data register are both at one address. 

PARM2 . The distinction as to whether 
PARM2 contains status or data is 
made by which subrout ine is called to 
refe rence it. 

In GETCHAR. JU2STATR is ca lled to 
put the receive status into PARM2 . 
GETCHAR will loop unti l bit 6 of the 
status byte. DAV. is high. indicating a 
character has been received by the 
UART. then JU2RECV is called. which 
puts the character into PARM2 . 

PUTCHAR works similarly. but it 
must loop until bit 7 of the status byte. 
TBMT, goes high. indicating that the 
transmi t buffer is empty. then the 
character to be transmitted is put in· 
to PARM2. and IU2TRANS is called to 
have the UART transmit the character. 
PUTSTRG is ca lled to print a str ing of 
characters from program memory to 
the screen. The data pointer. DPTR. is 

(co"linimi) 

Photo 3: If right-angle DIP sockets arid toggle switches are used. tire data e11cr11ptor 
can be attractively packo.ged in a 5- by 5!I.I-inch enclosure. 

Table I : Switch functions for UART DIP switch SW I. 

UART Control DIP Switch SW1 

Switch Function Value Result 

8&7 data rare 

6&5 data bits 

4 stop bits 

3 parity enable 

2 & , parity 

OFF OFF 
OFF ON 
ON OFF 
ON ON 
OFF OFF 
OFF ON 
ON OFF 
ON ON 
ON 
OFF 
ON 
OFF 
OFF OFF 
OFF ON 
ON OFF 
ON ON 

150 baud 
300 baud 
600 baud 
1200 baud 
not used 
not used 
7 bits 
8 bils 
1 stop bit 
2 stop bits 
parity disabled 
parity enabled 
space 
mark 
odd 
even 
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a I6-bit address pointer. set to the 
start of the string by the calling 
routine. The last byte is 00 hexadeci· 
mal. signaling the end-of-string to 
PUTCHAR . (The code for these rou
tines is also available from the Circuit 
Cella r BBS.) 

PSEUDORANDOM SEQUENCER 
CHAIN IX and CHAIN2X are ca lled by 
KEYGENE to create the feedback nec
ssary for the pseudorandom se

quencer. The exclusive-OR function is 
accomplished by putting one of the 
bits (bit 2 8 or bit 18) into the carry and 
then inverting the carry if the other bit 
(bit 31 or bit 2 3) is a I. SHFCHAIN is 
called with a value either 2 o r 3 hexa 
decimal in R2 to indicate how many 
bytes are being shifted. SHFCHAIN 
shifts the whole cha in I bit to the left 
and returns to KEYGENE. which loops 
eigh t times to generate 8 bits o f the 
key. The rest of the code is fa irly or-

Photo 4: The Maxim MAX232 R&232 transceiver installed in /{1e data encryplor. 
The MAX2 32 nms on + 5 V and produces its own +10 and - 10 V for R&2 3 2 
level output. 

Photo 5: Power is supplied to /{re data encryptor (1y lfre wall-mod11 /e power s11pp/y 
shown . The power supply plugs into tf1(' data enayptor bet L1ieen tf1e two RS-2 32C 
connectors on the reat panel . 

dinary. and you know how I feel about 
software. 

How TO USE THE DATA 
ENCRY PTOR 
Figure 6 is a block diagram showing 
the overa ll program flow of the data 
encryptor. After reset initialization of 
the software UARTs is perfo rmed by 
read ing the eight segments of SW I. 
The encryptor configuration and func· 
tion are determined by reading the 
segments of SW2 . (See table I and 
table 2 for a complete description of 
these switch functions.) 

After initialization . a copyright 
notice and a listing of the preset selec
t ions defined by SW2 are d isplayed. 
lf the key is selected to come from 
man ual entry rather than the preset 
key provided in EPROM. the user Js 
prompted to enter the transmit key 
and the receive key (the keys stored 
in EPROM are randomly selected dur· 
ing the manufacturing process and 
are unique to each encryptor] . To aid 
the user in gett ing the keys entered 
correct ly. a checksum is calcu lated 
and printed The checksum should be 
delivered with the key so that users 
at both ends can check each key after 
it is entered. 

After each key is entered. the user 
is asked to accept it. If it is rejected. 
the user is prompted to enter it again . 
After the transmit key is accepted. the 
user is prompted in the same manner 
for the receive key. After the receive 
key is accepted . the data encryptor 
goes into an infinite loop. encrypting 
and tran sm itting any characters 
entered from the local terminal/com
puter connected to it. Conversely. it 
decrypts and displays (via the local 
terminal/computer) any encrypted 
characters it receives from the re· 
motely located modem. computer. or 
terminal. During the infi nite loo p. if 
the da ta encryptor is in the ma nual 
start/stop mode. SW2 is scanned to 
determine when encrypt ion and de
cryption should start and stop. 

In the man ual start/stop mode. the 
user would sta rt commun ication in 
p la intext mode. and the LEDs would 
glow red (unsafe communication) to 
indicate this. The users at each end 
would flip the transmit and/or receive 
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Table 2: Functions of e11a1jpl/decr1jpl mode control DIP switch SW2 . 

Encrypt/Decrypt Mode Control DIP Switch SW2 

Switch Function Value Result 

8 DSR rese ON disabled 
OFF enabled 

7 encryption key ON user-supplied 
OFF EPROM·supplied 

6 auto start/stop ON disabled 
OFF enabled 

5 data type ON 8·bit binary 
OFF 7-bit ASCII 

4 receive decrypt ON disabled 
OFF enabled 

3 transmi encrypt ON disabled 
OFF enabled 

2 If of encryp ed ON 7 bits 
data bits OFF 8 bits 
loopback ON disabled 

OFF enabled 
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Figure 5: A functional block diagram of the Maxim MAX2 32 level-converter Figure 6: The software flowchart 
cMp. of the Circuit Cellar data encryplor. 
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Settings for Encryption Mode Switch SW2 

Swit.ch 
Segment Function Setting 

8 DSR Reset: disabled 
7 Key Source: user 
6 Start/Stop: manual 
5 Data Type: ASCII 7 
4 Receive: plain 
3 Transmit: plain 
2 Encrypt: 7 bits 
1 Loopback: off 

Enter TRANSMIT key: 

> 

At this polnt. ii the user wants to cMnge the switch settings. they can be changed 
and lhe enc;;ryptor reset The settings shown on lhe screen after reset will reftect the 
new settings. Note that if switch segment 7 is .OFF, nothing will be displayed 
because the encryptor is assuming rt is al a remote site and there is no one to 
respond to it. Assuming that the settings are what is desired: 

> How is \he iime for all good men 
Checksum = AS. Accept kei{I {YIN) n 
Enter TRANSMIT key: 
>Now is the time for all good men 
Checksum .. NJ. Accept key? (YIN) y 
Enter RECEIVE key: 
> to come to the aid of their party. 
Checksum = 10. Accept key? (YIN) y 

User A can now call user B, just as during any regular communication. 

Hello. user 8. 

Hello, user A. 

Do you remember the keys we agreed on? 
Remember, my transmit key is your receive key. 

Yes, I remember. 

I wlll now switch over to ciphertext 
so we can exchange sensitive data. 
I will not transmit anything more 
undl I hear lrom you. 

• User A and user B now switch both switches to ciphertext. Any transmissions 
from now on will be encrypted. 

Hello. user A. Whal did you want to tell me? 

My transmit key for our next session wi ll be: 

':J. S. Bach was born in 1685." The checksum is 22. 


My transmit key for our next session will be: 

"1.6180339887. " The checksum is 71. 

I will now switch over to plaintext so we can talk 
plainly. 

' User A and user 8 both change the DIP-switch settings to plaintext. Any 
transmissions from now on will not be encrypted. 

C U later. user A. 

See you next time. Bye. 

Figure 7: A sample cornmu'1ication stssion between user A and user B. using both 
plain!ext and encrypted transmission. 
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encrypt switches during a pause in 
transmissions. For example. user A 
might transmit in plaintext. " I will flip 
both my switches after the next 
sentence is transmitted. I will not 
transmit any more until I receive the 
go-ahead from you." Then user A flips 
both switches. User B at the other end 
reads both sentences. flips both 
switches. and transmits back ··go
ahead." They are now both transm it
ting encrypted messages. Both LEDs 
will indicate that transmission is be· 
ing encrypted by glowing green (safe 
communication). Figure 7 is a sample 
communication session between user 
A and user B. User B's responses are 
in italic. 

INTELLIGENT COMMAND SET 
The Circuit Cellar data encryptor also 
incorporates an intelligent command 
structure (somewhat like smart 
modems) and can change functions 
without physically manipulating the 
DIP-switch settings. If the auto start/ 
stop mode is selected instead of 
manual mode. encryption on the 
transmit side is started when the com
mand ATN - BEG is sent. This com
mand will start encryption with the 
character following the command. 

The receiving data encryptor wilJ 
sta rt decrypting with the character 
following the command. The com
mand ATN - END causes the transmit
ting data encryptor to stop decrypting 
after the last character of the com
mand. With the auto start/stop mode. 
the data stream does not have to be 
interrupted to start or stop encryption 
as in the manual mode (as shown in 
figure 8). Assume the keys have been 
entered at both ends and communica· 
tion in plaintext has already begun. 

Encryption can be started and 
stopped as often as desired. Each 
time it is started. key generation picks 
up where it left off when encryption 
was last stopped. Key generation 
does not start over unless the data en· 
cryptor is reset. 

LOOPBACK MODE 
Another mode. illustrated in figure la. 
is transmitting to yourself by having 
the encryptor loop back. L.oopback is 
one of the options selected on SW2 . 
In loopback mode, you can encrypt 
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a file. store it on disk to protect sen
sitive data. or transmit it to another 
computer with standard communica
tion software like XMODEM (the en
cryptor can encrypt a file without 
changing control characters or creat
ing them in the encrypted results) . A 
sample loopback encrypting program 
written in BASIC for an IBM PC is 
available via the Circuit Cellar BBS. 

back to the terminal. 

This sentence is not encrypted. 
ATN - BEG 

vD)tbbV7 %6} =dXf6YpOnjfJh8 
Th is sentence is also not encrypted. 

If this were stored somewhere and at 
another time retransmitted to your
self. it will be decrypted. providing the 

same key is used that you used to en
crypt it. The three lines above will 
then look like this: 

This sentence is not encrypted. 
ATN=BEG 

This sentence is. ATN =END 
This sentence is also not encrypted. 

(co~tinued) 

>Now is the time for all good men 
Checksum = AO. Accept key? (YIN) y 

Consider the example shown above. 
Since loopback requires the same 
transmit and receive keys. it asks for 
only one. As soon as the user con
cludes that entry by answering yes. 
any communication will be echoed 

Hello, user B. 
My transmit key for our next session 
will be: ATN=BEG 
':J. S. Bach was born in 1685." ATN ... END 
Talk to you next time Bye. 

Figure 8: An example of the use of auto st.art/stop mode durin9 transmission . 

Listing I : Input /output section of the dati.i encryptor's assembly code. 

UTILITIES FOR INPUT/OUTPUT 

GET A CHARACTER FROM THE KEYBOARD . 
03AF 9176 GETCHAR: ACALL JU2STATR 
0381 E559 
0383 5440 
0385 B440F7 
0388 917F 

MOV 
ANL 
CJNE 
ACALL 

A,PARM2 
A,fDAV 
A,fDAV,GETCHAR 
JU2RECV 

GET RECEIVE STATUS 
AND LOOP UNTIL 
DATA AVAILABLE. 
GET CHARACTER AND 

03BA E559 MOV A,PARM2 PUT INTO ACCUMULATOR . 
03BC 22 RET 

WRITE A CHARACTER ON THE SCREEN 

0380 C082 
. 
PUTCHAR: PUSH DPL SAVE 

03BF C083 PUSH DPH DATA POINTER. 
03C1 C0E0 PUSH ACC SAVE CHAR FOR LATER . 
03C3 9176 
03C5 E559 
03C7 5480 
03C9 B480F7 
03CC D0E0 

XMSTAT: ACALL 
MOV 
ANL 
CJNE 
POP 

JU2STATR 
A,PARM2 
A,#TBMT 
A,#TBMT,XMTSTAT 
ACC 

GET TRANSMIT STATUS 
AND LOOP UNTIL 
TRANSMIT BUFFER EMPTY . 
RETREIVE CHARACTER 

03CE F559 
0300 C0E0 

MOV 
PUSH 

PARM2,A 
ACC 

ANO TRANSMIT IT. 
SAVE FOR AFTER JU2TRANS 

0302 917C ACALL JU2TRANS 
0304 00E0 POP ACC RETREIVE CHARACTER ANO 
0306 D083 POP DPH DATA POINTER FOR CALLING 
0308 D082 POP DPL ROUTINE. 
03DA 22 RET 

WRITE A. STRING TO THE SCREEN 

0308 C0E0 
; 
PUTSTRG: PUSH ACC SAVE ACCUMULATOR. 

0300 7400 
030F 93 
03E0 6005 

PNTCHAR: MOV 
MOVC 
JZ 

A,f00H 
A,@A+DPTR 
OONSTRG 

POINT TO CHAR IN STRING 
DONE IF IT IS 0 . 

03E2 71BD ACALL PU TC HAR OTHERWISE WRITE IT 
03E4 A3 INC DPTR AND POINT TO NEXT CHAR. 
03E5 80F6 SJMP PNTCHAR 
03E7 00E0 OONSTRG: POP ACC RESTORE ACCUMULATOR . 
03E9 22 RET 
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Because it is 

a bad practice 

to use tfte same key 
over and over, 
five additional 
plaintext characters 
are sent to scramble 
the fixed key. 

lWo other commands are included to 
enable one encryptor to be located 
at a remote site. You may want to be 
able to communicate with your com
puter at home or at your office. but 
no one is at the remote computer to 
initialize the encryptor. With these 
commands. you can call the computer 
and initialize the encryptor by phone 
before sensitive information is trans
mitted either way (leaving the encryp
tor attached protects you from the 
malicious crackers who auto-dial 
search for unattended auto-answer 
computers) . This procedure is also ap
plicable for use on LANs or multiter
rninal systems. 

The two commands are ATN=PROM 
+xxxxx and ATN = USER+xxxxx. 
where xxxxx are any five cha racters 
used to offset the key already loaded 
in the remote data encryptor. (The 
reason for the offset will be explained 
later.) Both commands reset the key 
to a known point in case the key gen
erators in the transmitting and receiv
ing encryptors have gotten out of 
sync. ATN=USER+xxxxx will reset to 
the manual key that was previously 
entered through the normal prompt
ing after a power-on reset. 

Unfortunately. if a power failure had 
occurred (without some sort of un
interruptible power source). the key 
would be lost. and the remote encryp
tor would have no way of reinitia liz
ing without a manually entered key. 
ATN=PROM+xxxxx takes care of this 
situation by using a key stored ln the 

110 BY TE • SEF'J'EMBER 1986 

encryptor's EPROM to re initialize 
with 

Because it is a bad practice to use 
the same key over and over. however. 
the five extra characters are sent to 
scramble the fixed key. This defeats 
any attempts of an attacker using the 
most-probable-word method to dis
cover the key. Even though these five 
characters are sent in plaintext their 
effect on the unknown key cannot be 
predicted. The most-probable-word 
method can be used only if the at
tacker knows what part. of the key was 
used to encrypt a given part of a 
message. and that part of the key 
must be used often. Both of these 
commands init ialize the transmit and 
receive side of both encryptors. and 
encryption or decryption is started 
immediately after the fifth scrambling 
character is processed. 

IN CONCWSION 
I'll have to admit that I didn't know 
much about data encryption before 
attempting th is project. Since most of 
you probably share this lack of knowl
edge. I included more background 
materials than I might ordinarily pre
sent with a project. I trust that I 
neither bored you nor made you into 
a paranoid computer user. It's just 
that forewarned is forearmed. 

One additional observation about 
using the encryptor. While it was de
signed to facilitate direct use through 
a modem. the telephone lines are 
sometimes not up to the task. Drop
ping or adding a character destroys 
the synchronization necessary be
tween the encryptor and decryptor. 
and most modems do not include er
ror checking. Rather than restarting 
after sending fixed character blocks 
using the intelligent [ATN=) command 
set. it is much easier to preencrypt the 
entire fi le using the Joopback mode. 

Then. using XMODEM or any good 
error-checking communication pro
gram. send the whole file to the re
ceiving system. This situation does 
not occur in directly connected com
puters. LANs. or any communication 
system with block transmission and 
error checking. 

Finally. after describing the encryp
tor to a longtime engineering friend . 
I was informed of an unconsidered 

application. His job was to design 
animated graphics simulations of vari
ous research projects so that manage
ment has some clue as to what their 
big·bucks scientists are up to. Unfor
tunately. to most people these simula
t ions looked and ran like the greatest 
video games. and he was always try
ing to track down who had swiped his 
software for a demo. 

The solution was to create a hard
ware key to his software. He did th is 
by connecting a data-encryptor set in 
the loopback mode to the serial port 
on his computer and partially encrypt
ing the graphics software to the cipher 
key stored in EPROM. As his program 
initialized. it had to send the en
crypted block out to be deciphered 
correctly before there were any graph
ics routines to execute. This didn't in
hibit the demonstrations but required 
that they be only at his computer. 
where he could keep track of his soft
ware. or wherever he carried his little 
black encryptor. lbo bad. I used to 
have such a good time running 
around demonstrating his stuff! 

C IRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 58. 

NEXT MONTH 
Steve presents his new and improved 
serial EPROM programmer. 
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CAESAR CIPHER: The simplest encryp

tion scheme. where the encrypted 

character is d isplaced from the plain

cext character by a fixed amount: 


Plaintext : 

ABCDEFGH IJKLMNOPORSTUVWXYZ 

Ciphertext: 

DEFGHllKLMNOPORSTUVWXYZABC 


Plaintext: THE QUICK BROWN FOX 

Ciphertext: WKH TXLFN EURZK IRA 


This cipher is easily broken using fre

quency analysis 


DES: This stands for data-encryption 

standard. a system in which a 64-bit 

block of data (eight characters) is trans

formed into an encrypted block of 64 

bits using a standard algorithm con· 

trolled by a 56-bit key. Because the 

value of each bit in the output block 

is dependent on every bit in the input 

block. it is called a block cipher. 


FREQUENCY ANALYSIS: Tubulating the 

occurrences of each letter in the 

ciphertext. It is assumed that the most 

frequently occurring letter is a plaintext 

··e. .. the next most frequently occurring 

letter is a ··t. .. etc. Cryptograms in the 

Sunday paper are easily broken using 

frequency ana lysis. 


GLOSSARY 

KASINSKY SOLUTION: A method of 

determ ining the number of alphabets 

used in a polya/phabetic cipher. 


MONOALPHABETIC CIPHER: A simple 

substitution in which each letter of 

plaintext has a unique letter in the 

ciphertext. 


Plaintext: 

ABCDEFGHJJKLMNOPORSTUVWXYZ 

Ciphertext: 

EXUGROFBPIAKCZHI NODLMSVWYT 


Pla intext: THE QUICK BROWN FOX 

Ciphertext: LBR NMPUA XOHVZ OHW 


This cipher is easily broken using fre

quency analysis. 


POLYALPHABETIC CIPHER: A system in 

which several monoalphabetic ciphers 

are used together in a cycle. This ex

ample has a short cycle of 3: 


Plaintext: 

ABCDEFGHIJKLMNOPORSTUVWXYZ 

Ciphertext 1: 

EXUGROFBPJAKCZHINODLMSVWYT 

Ciphertext 2: 

LWKCVJAXMBNFEUDSTGOPRYlOZH 

Ciphertext 3: 

JPIOAKHOBL.GNMRCFEWSYVUTZXD 


Plaintext: THE QUICK BROWN FOX 

Ciphertext LXA NRBUN PODTZ JCW 


Frequency analysis can be used to 
decipher this. but a separate tabulation 
must be kept for each alphabet. In this 
example. three tables would have to be 
kept. With even a few lines of text. it 
could be broken. Before tabulation can 
begin. the attacker must know how 
many alphabets are being used. If a 
message is encrypted with as many• 
alphabets as there are characters in the 
message. and the arrangements of the 
letters in each is truly random. the 
message will prove to be impossible 
to break. 

PsEUDORANDOM SEQUENCE GENERA

TOR: Any hardware or software that 
generates a very long sequence of bits. 
The sequence will eventually start over 
and repeat. This is why it is a pseudo
random sequencer and not a random 
sequencer. In addition. while the se
quence appears to be random. it will 
always be the same if it is started with 
the same seed. 

VERNAM CIPHER: A method where a 
continuous stream of key bits is com
bined. using an exclusive-OR function. 
with the message bits for encryption. 
Each bit in the output stream is depen
dent on only I bit in the input stream 
and l bit in the key. 

The following items are available from 

CCI 
P.O. Box 428 

Tolland. CT 06084 


I. Data encryptor/decryptor blank PC board 
and programmed 2764 EPROM containing 
encryption algorithm and serial IKl software. 
..... .. ........... . $79. two for Sl50 


2. Data encryptor/decryptor PC board kit. 
Includes all board-mounted components. 
programmed EPROM. and microprocessor. 
less power-supply module and case . . $99. 
two for 5195 
3. I I SJ./ AC/60-Hz power-supply module for 
above .......... ....... . .... . ... . 59 
4. 5- by 5~-by I !?-inch enclosure with blank 
end plates ............. . ....... 59.75 

The data encrypror is available in low quan
ltt ies only in kit form. It is available assem
bled and tested with right-angle toggle and 
DIP switches only in volume OEM quantities 
(telex : 64 33 31 ]. Price and delivery informa

tion available on request. 
All payments should be made in U.S. 

dollars by check. money order. MasterCard. 
or Visa. Surface delivery !U.S. and Canada 
on ly): add SS for U.S.. SlO for Canada. For 
delivery to Europe via U.S. air mail. add S20. 
Three-day air freight delivery: add $8 for U.S. 
(UPS Blue). S25 for Canada (Purolator over
night). S45 for Europe (Federal Express). or 
$60 (Federal Express) for Asia and elsewhere 
in the world. Shipping costs are the same for 
one or two units. Connecticut residents add 
7.5 percent sa les tax . 

Most of the individual encryptor com
ponents. including the 8031. are available 
from JDR Microdevices. 1224 South Bascom 
Ave.. San Jose. CA 95128. (800) 538-5000. 

There is an on-line Circu it Cellar bulletin 
board system that supports past and pres
ent projects. You are inv ited to cal l and ex
change ideas and comments with other Cir
cuit Cellar supporters. The 300/t2oon400-bps 

BBS is on·l ine 24 hours a day at (203) 
871-1988. 

Editor's Note: Steve often refers to previous 
Circuit Cel lar articles. Most of these past ar
ticles are ava ilable in book form from BYTE 
Books. McGraw-Hill Book Company. P.O. Box 
400. Hightstown. NI 082 50. 

Ciarcia's Circuit Cellar. Volume I covers articles 
in BYTE from September 1977 through 
November 1978. VolurnJ? II covers December 
1978 through June 1980. Vo/urnJ? Ill covers July 
1980 through December 198l. Volume IV 
covers January 1982 through June 1983. 
Volume V covers July 1983 through December 
1984 . • 

To be Included on the Circuit Cellar mail 
ing list and receive periodic project up
dates and support materials. please cir
cle lOO on the Reader Service inquiry 
card at the back of the magazine. 
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CALCULATING CRCs 

BY BITS AND BYTES 


BY GREG MORSE 

Use the XOR function to implement modulo 2 division 
when calculating cyclic redundancy checks _... 
...~ ~. .. 

..La•.-i• 

Recently I needed to im
plement the XMODEM 
cyclic redundancy check 
(C RC) opt ion on my 
XCom9 modem pro
gram. Despite the many 
programs available for 

calcu lating CRCs. I had some difficulty 
understanding the math behind the calcu la
t ions. The details became clear after much 
research and experimentat ion. 

The starting point for all CRCs is fa ncy 
linear algebra The CRC is defined in terms 
of message polynomia ls. generator poly
nomials. and so on. As Perez. Wismer. and 
Becker state in "Byte-wise CRC Calculations" 
UEEE Micro. June 1983). 

Jn a system employing CRC the message be
ing transmitted is considered to be a binary 
polynomial M(XJ . It is first multiplied by Xk 
and then divided (modulo 2) by an arbitrary 
generator polynomial C(XJ of degree k 
which results in a quotient O(X) and a 
remai nder . .. 

It sounds confusing. but if you can under
stand how to apply the math. you can 
design more efficient programs and spot 
many erroneous ones. 

THE " MATH-NESS" TO THE METHOD 
The design of the polynomial C(XJ is ex
tremely complex . You need to pick one that 

produces CRCs that are good at detecting 
errors. Fortunately. many G(X)s exist 
already. Table l contains the two most com
mon G(XJs in an 8-bit-byte environment. 

Let's calculate the CRC for the letter T. 
OlOI 0100 in binary. M(XJ is the message 
as it is transmitted. You transmit a charac
ter's least significant bit (LSB) first. so M(XJ 
becomes 00 101010. Then you divide 
modulo 2 as shown in figure 1. (Modulo 2 
means you use the XOR Instruction instead 
of the normal add and subtract.) Work it 
through accordi ng to the process shown in 
figure 2. Note tha t the CRC result is given 
in reverse order. that is. most significant bit 
(MSBJ on the right. LSB on the left. 

BIT-ORIENTED ALGORITHMS 
Using the long-division approach. if you had 
on ly a single zero bit to send. you would 
get the result shown in figure 3. If you had 
two bits to send. a zero and then a one. long 
division would produce the result shown in 
figure 4 . The first remainder in figure 4 is 
the same as the first remainder in figu re 3 
except that its LSB has been XORed with 

(co111i11uedl 
Greg Morse (10871 Roselm1d Gate. Rid1mond. B.C.. 
Canada V7 A 2 R l) is an e11gfneer witft tfie Brilisli 
Columbia Telephone Compari!J. He has 20 years· 
experience wilfi computers and lO with data com
muniailions. Greg fras B.A.Sc. and MAS<:. degrees 
i11 electrical engineering. 
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Table I: Tfie two rnosl common G(XJs (genera/or pol1Jno,11ials) in an 8-bit-Vljle 
environment. You can code the G(X) as a 11-bit binarlJ. or hexadecimal. number. 
Tire ones and zeros represent the coefficients of Ifie different powers of X in the 
polynomial. 

CRC-16 (Bisynchronous) 
x•• + X" + X' + 1 "' 1 1000 0000 0000 0101 

CRC-CCITI (SDLC, X.25, XMODEM) 
x•• + X" + x• + 1 = 1 0001 0000 0010 0001 

1 	 0001 0000 0010 0001 I 0010 1010 0000 0000 0000 0000 
.___---~----' I I '-----~-----'I 

CCITI polynomial letter T 16 extra zeros 
LSB MSB 

Figure I: Tfie initial modulo 2 division used to calculate Ifie CRC for Ifie letter T. 
Nole that the letter is given L.SB first: in other words. it is reversed. 

1 0001 0000 0010 

1 sl remainder --. 

0001 

(quotient, ignored) 

I 0010 1010 0000 
0 

.DlO 1010 0000 
0 

' 10 1010 0000 
10 0010 0000 

0000 

0000 

0000 
0100 

0010 

0000 

00 

000 
001 

1000 

0000 

remainder after 4 bits 

. 0 
0 

1000 

1000 
1000 

0000 

0000 
1000 

0100 

0100 
0001 

0010 

0010 
0000 

0 
1 

CRC for lhe leuer T 

' 000 1000 
0 

. 00 1000 
0 

. 0 1000 
0 

1000 

LSB _J 

0101 

0101 

0101 

0101 

0010 

0010 

0010 

0010 

10 

100 

1000 

1000 

LMSB 

Figure 2: The entire long-division calrn/ation process used lo derive the CRC for 
the letter T. The apparent subtractions in tfiis process are XORs: therefore. there are 
no "borrows." A ''. " represents a zero tfial has no further part in the calculalion. 
and "O" represenls a zero that was "brought down" from the dividend line. 
Therefore. the line .00 IOOO 0 I 0 I 00 10 I00 represents a remainder of 00 1000 
0 10 1 0010 10. Note that tf1e CRC is given with tf1e LSB on the left Tf1us. the 
CRC for Ifie letter T ~ 0 54 is (MSB firsll 0001 0100 1010 0001. or 14A I 
hexadecimal. 

the second data bit. This similarity will 
always be true because of the way the 
M(XJ polynomia l is built. 

This observation leads to the follow
lng bit·by·bit algorithm for ca lculating 
the CRC: 

I. Write down the first data bit (zero 
or one) to be transmitted. 

2. Write down 16 zeros to its right. 
3. 	Divide the 17-bit number by the 

17-bit CRC polynomial usrng 
XOR instead of subtraction. 
Make a note of the remainder. 
which is the CRC. 

4. Get the next data bit. 
5. XOR this bit with the LSB (left

most bit) of the CRC in step 3. 
6. 	Append a zero to the right-hand 

end of the result in step 5. 
7. 	Divide the 17·bit number from 

step 6 by the l 7·bit CRC poly
nomia l. Use XOR instead of sub
traction . The remainder is the 
CRC 

8. 	Repeat steps 4 through 7 until 
there are no more data bits. 
(You can replace steps I through 
3 with a singre step to ini tialize 
the CRC to zeros.) 

Thus. you can calculate the CRC a 
bit at a time. for any number of bits. 
with almost no extra calculation over
head. In summary. the steps involved 
in the long·division method are 

l . The message bits are written 

down in the order in which they 

are transmitted. from left to 

right. that is. LSB on the left. 


2. Sixteen zeros are appended to 
the right-hand end of the binary 
number formed in step I. 

3. The generating polynomial is 
written down MSB first. that is. 
on the left. 

4. The division is done modulo 2. 
that is. using XOR instead of 
normal subtraction. 

5. The CRC is the remainder after 

all data bits have been pro

cessed. The LSB is on the left. 


Figure 5 translates these steps into a 
flowchart. 

HARDWARE IMPLEMENTATIONS 
One disadvantage of the flowchart in 
figure 5 is that it requires a 17-bit re€

~cCJJ!it111ed1 
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. o 
1 0001 0000 0010 0001 lo 0000 0000 0000 0000 

0 

1st remainder -+ 0000 0000 0000 0000 

LSB _J LMSB 

Figure 3 : Tf1e long-division CRC calculation for a single zero bit. 

1 0001 0000 0010 0001 I 01 
0 

0000 0000 0000 

01 

0000 

1st remainder - . 1 
1 

0000 
0001 

0000 
0000 

0000 
0010 

0000 
0001 

2nd remainder - 0001 0000 0010 0001 

Figure 4: The long-divis ion CRC calculation for the two bits OJ. 

Set 16-bit CRC 10 zero. 

XOR LSB o CRC wi h 
current da1a bit and 
store result in CRC. 

Append a zero to RHS o f 
CRC. CRC now 17 bits. 

XOR CRC with 
polynomial 117-bil XORJ 

Shir1 CRC lei! Delete 
LSB. CRC now 16 bi ts 

No 

(RC now con tains l 6 -b11 
result LSB o n the left 

Math CAD \ 

The Engineer's Scratch Pad / 

FOURIER RECONSTRUCTION: SQUARE w~u 
N := 40 J :: 0 •• N ••• 49 points 

S. :: 1 - 2 · ~(j - 20) ,,, step
J 	 function 

Re cons tl'uct 
function, using
first two terMS i : : 1, 3 , , 3 
of 	FoLtrier sel'ies 


4 ,,..........., 1 [ 
 j]R 	:: - · '> -·sin i ·2 ·rr · 
j 11L..-Ji H 


i 


A powerful computation and 
documentation tool for your 
IBM-PC. 

With MathCAD you simply and inte r
actively crea te. edit and clisp lay for
mulas on the screen the way you are 
used to writing them. Equations are 
instantly computedand the resultsdis
played on the screen as asingle num
ber or aplot. Text may be added to the 
screen and everything may be printed 
out as an integrate!J document. 
MathCAD has bu ilt-inhyperbolic and 
circular fu nctions. performs all calcu
lat ions with real and complex num
bers, performs iterative calcula tions. 

handles al I uni ts, performs error 

checkingand dimensional analysis 

and much more _. _ 


The price of MathCAD- S189. 

In Massachusetts add 5% sa les tax. 


To order send check, p.o., call us 
with your MasterCard number or 
call us for the nearest dealer. 

1.800.MathCAD or 617.577.1017 

Math Soft 
\ ,I , J 

One Kenda11 Square 
Cambridge. Massachusetts 02139 

Figure 5: A {/owe.hart representing the steps irwolved in the long-division method of 
calculating a CRC 
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XOR 0= 1 I R1 R2 R3 R4 R5 A6 R7 R8 R9 R10 R11 R12 R13 R14 R15 0 

X16"' 1 0 0 0 X12 0 0 .0 0 0 0 XS 0 0 0 0 

New CRC RO R1 R2 R3 R4 RS R6 R7 RB R9 R10 All R12 R13 R14 R15 

Figure 6: The division process if Q ., I. 

XOR o .. o I R1 R2 R3 R4 RS R6 R7 Ra R9 R10 R11 R12 R13 R14 R15 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

New CRC RO R1 R2 R3 R4 RS R6 R7 RS R9 R10 All R12 R13 R14 R15 

Figure 7: The division process if Q = 0. 

0=(0 XOR 
RO) R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 All R12 R13 R14 Rl S 0 

XOR 
X16 I 0 0 0 Q 0 0 0 0 0 0 Q 0 0 0 0 a 

New CRC RO R1 R2 R3 R4 RS R6 R7 R8 R9 R10 R1 1 R12 R13 R14 R15 

Figure 8: The division process regardless of the value of Q. 

CRC 

XOR 

a --

data bit 

Figure 9: The process shown in figure 8 translaled into a hardware circuit using shift registers and XOR gates. (The boxes 
are stages to a shift register; Ifie shift register is onlw 16 slages long.) Nole that the XOR gate going into R15 is superfluous. 
since Q XOR 0 is always 0. Note also that in the long-division method. the calculations are done before ''bringing down" tlie 
next zero bit. Simi/arlw here. the XORs are performed before the sf1ift. 

('RC 

a 

da1,1 b11 

Figure IO: Tfre reverse drawing of figure 9; the LSB is on the right instead of on trie left. 
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ister. However. after the division is 
complete, the left bit will always be a 
zero. Either it was a zero to begin 
with. o r if it was a one. it was XORed 
with the X' 6 bit of the polynomial. 
which ls also a one. produci ng a zero. 
Thus. you can XOR with only the 16 
LSBs of the polynomial. In the case 
of the CRC-CCITT polynomial. X' 6 + 
X' 2 + xs + l (I 0001 000000100001 
in binary or I 102 1 in hexadecimal). 
you can XOR with 0 10 21. 

Let the bits of the CRC register be 
RO. R1 . up to R15; let the data bits be 
DO up to 07: let the polynomial bits 
be XO up to X1 5; and define Q = D 
XOR AO. that is. set Q equal to the 
current data b it. D. XORed with AO. 
In every case. the LSB is bit 0. 

Then. if Q = l . the division process 
looks like that in figu re 6. If Q = D 
XOR RO is zero. then the d ivision 
reduces to that in figu re 7. But when 
Q = I. the new R15 is always l. and 
you XOR R4 and R11 with X12 and 
XS. which are I . If Q = 0. then the 
new R15 is zero and you XOR R4 and 
R11 (and all other Rns) with zero. 

You can combine the two cases as 
shown in figure 8. Turning that pro
cess into a circuit using shift registers 
and XOR gates (see figure 9) is 
straightforward. You can also draw the 
ci rcuit so that the LSB (RO) is on the 
right (see figure I 0). Both diagrams 
are convenient depending on the kind 
o f software algorithm to be derived. 
Note that in hardware the XOR is 
done before the shift because of the 
way flip-flops work. The important 
point is that the new R10 - (old R11 J 
XOR (old ROJ XOR (new data bi t). 

BIT·BY·BIT SOFTWARE 
ALGORITHMS 
When you do the ca lculations in soft· 
ware. you don·t have to do the XOR 
before the sh ift. The important thing 
in software is to avoid having to deal 
with 17-bit values that don't fit into a 
variable. A software routine also 
doesn·t need to use the Q = D XOR 
RO resu lt to drive a gate. You can pro
gram the polynomial directly into the 
code as a constant. 

You can now derive a software rou· 
tine based on figure 10 (or figu re 9. 
in wh ich the order of storing the b its 
of the CRC is reversed). If you assume 

that the CRC resu lt is kept in a 16-bi t 
Integer with R15 (the MSB of the CRC) 
in the high (leftmost) bit position. then 
if 0 ~ l . you first shift the previous 
CRC to the right as in figu re II . In 
terms o f a high-level language, you 
shift the CRC right by one. discard ing 
the LSB. and XOR with 0 8408. By 

testing Q first and then doing the shift 
before the XOR. you avoid the need 
for a 17-b it register. Because of the 
way in which the CRC is stored in the 
variable, the XOR is done with 0 8408 
rather than 0 1021. as you might 
expect. Th is follows directly from the 

(amri1med) 

0 R15 A14 R13 R12 R11 A10 R9 R8 A7 RS AS R4 R3 A2 R1 
and then XOR with : 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 

to get the new CRC: 
R15 R14 R1 3 R12 A1 1 R10 R9 AS R7 R6 RS R4 R3 R2 R1 RO 

L 	 Nole new R10 = old R11 XOR 1 

Figure 11 : Tlie diagram for a software routine based 011 tfie hardware circuit i11 figure 10. 
When Q - I the 11ew CRC becomes the previous CRC shifted rigfit by one bit posi!im1 
and XO Red with C(XJ . 

Listing I : CCITT.C. the CCITT routine for calculat ing CRCs in C source code. 

/ * Stra i gh t forward, non- optimized CRC- CCITT routine 
/ * Assumes 16- bit integer variables 
/ * MSB of i nteger is MSB of CRC result 
#define POLY 0x8408 
/ * POLY = 1021 In bit rev order•/ 
BLKCRC(bufptr, crcres, count) 

unsigned char •bufptr; 

uns igned int •crcres, count; 


I 
i nt i ; 

*Crcres = 0; / • for SDLC use 0xFFFF •/ 

for (i =1 ; i<=count ; ++i, bufptr++) /*do for whole BLK*/ 


bytecrc(bufptr, crcres) /* do CRC for 1 char */ 
return ( *crcres); 

/ * end BLKCRC */ 

bytecrc(bufptr, crcres) 
unsigned char • bufptr ; 
unsigned i nt •crcres; 

I 
unsigned int j,ch,Q; 

ch = (unsigned int) •bufptr ; /• get char, to int fmt • / 

for (j=1; j<=8; j++) I /•do each bit LSB 1st • / 

O=(*crc r es&0x0001)A(ch&0x0001) /* Q=R0 XOR D • / 
if 	( Q """' 0x0001) I /• Q is one */ 

*Cr cres= •crcres>>1_; /* shift right one */ 
*Crcres= • crcresAPOLY; / • XOR wi th number */ 

J 
e l se 	 /• Q is zero */ 

•crcres~ • crcres>>1; /* just sh i ft no XOR */ 
ch "' ch >>1; /* move next data bit • / 

/• into pos i t ion */ 
/ • end FOR - data bits al I done •/ 


return ( *crcres); 

/ • end bytecrc •/ 
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diagram shown in figure 10. Generally 
speaking. if you process data L.58 first. 
you·can store the CRC with its MSB in 
the MS8 position of the integer variable. 

Listing I contains the implementa· 
tion of a CRC calculation based on the 
CCITT polynomial. CCITT.C provides 
lots of intermediate results. for clari
ty rather than performance. This pro
gram implements the CCITT/IBM FCS 
calculation in a standard way with one 
exception: initializing the CRC. IE.ditofs 
note: CCITT.C XMODEM.C. SDLC.ASM. 
and XMODEM.ASM for 059 are avail
a&le i11 several formats: see the i11sert card after 
page 3681 

The purpose. however. is to imple
ment the de facto XMODEM stan
dard. I found no published XMODEM 
CRC specification as such. What has 
been published is a C program. 

XMODEM.C. that does the calcula
tions (see listing 2) . Apart from using 
the CCITT polynomial. this program 
is not CCITT standard in that data is 
processed MSB first. rather than LSB 
first and the CRC is initialized to zeros 
rather than to ones. 

CHOICES IN CRC CALCULATION 
AND TRANSMISSION 
A CRC calculated by these methods 
has some very desirable error-detec
tion properties. but it is not perfect. 
For example. you can add or delete 
any number of zero bits to or from the 
beginn ing of the block without affect
ing the CRC. (The remainder stays 
zero no matter how many zero bits 
start the block.) Furthermore. since 
the CRC is a cyclic code. any error. 
such as a clock slippage. that deletes 

a bit at the beginning of the block and 
inserts the same bit at the end of the 
block (the last bit of the CRC) will not 
affect the CRC. For these reasons the 
CRCs used by lBM in the SDLC pro
tocol and CCITT in the X.2 5 and 
HDLC protocols specify the following: 

I. 	All bits of a block are protected 
by the CRC. 

2. The data 	is sent L.58 first. The 
CRC is calculated on bits as they 
are sent. 

3. The CRC is initia lized to all ones. 
This allows detection of any 
missed or inserted zero bits at 
the beginning of a block. 
(Missed or inserted ones are still 
detected.) 

4. The one's complement of the 
jro1rli1wed) 

Listing 2: XMODEM.C. Ifie XMODEM routine for calculating CRCs in C source code. 

/ * Sample bit-oriented CRC routine */ 

/* Adopted from YMODEM protocol referenc e */ 


/ * Calculate CRC on o block of data. */ 
/ * Ptr points to block of characters, count gives size of buffer. */ 
/* Th i s program returns the CRC with the LSB of the CRC in the • / 
/* high bit of the result integer. • / 
/ * XMODEM deviates from the CCITT standard in that i t does not use */ 
f* the LSB of the data tst. nor does it initia l ize the CRC to al I • / 
f* ones as specified by the standard. */ 

int colcrc(ptr, count) 

char • ptr; 

int count ; 

f 

unsigned int ere: 
l n t i; 

ere = 0; / * note not 0xfFFf 

while (~count>~ 0) 


1 "' (int) •ptr++; / * convert data char to int */ 
i = i « 8; /* shift char to high byte */ 
ere = ere "' l; /* odd current data to current */ 

/* remainder modifies only least •/ 
/• sig 8 bits (high byte) of CRC •/ 

for ( i -=0; i <8; ++ i ) /• loop for each bit */ 
if (ere & 0x8000) I /• test D XOR R0 */ 

cere (ere << 1); 	 f* discord LSB of CRC and •/
f* append zero • / 

ere"' ere"' 0x1021; 	 f* XOR with low 16 bits */ 
/* of CCITT polynomial */ 
/* because CRC is stored LSB 1st */ 
/•polynomial written MSB 1st •/ 

I /* end l f */
else 

ere= ere<< 1; /* discord LSB & append 0 • / 

/ * end wh i I e */ 
return (ere & 0xFfFF); /* 16- b it result for who le block •/ 
/* end colc r c */ 
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The single bestway to tum your 

PC-ATinto a multi-user system. 


Introducing the Wyse WY-60. 
Now there's a perfectly compatible, 
reliable, economical, Wy e way to get 
multi-user mileage from your PC-AT. 
Wyse WY-60 terminals give you com
plete compatibility for your IBM 
Personal Computer AT ystems, right 
down to the exact keyboard layout, 
character set and display features. 

The only thing different is how 
much cleaner and more readable your 
information is with the WY-60's high 
resolution and flat, non-glare, 14" tilt/ 
swivel screen. 

Multiple display formats go up 
to 132 columns and 44 lines on one 
screen, to get the most out of 
applications such as Multiplan and 
WordStar. 

And a 512-character downloadable 
soft font is also there when you need 
mathematical symbols or customized 
character sets. 

The adjustable arm is optional, 
and you can choo ea green, white or 
amber screen. 

No wonder we ship more terminals 
than anybody but IBM:;' 

Call toll-free or write, today, for 
more information. Wyse Technology, 
Attn: Marcom Department 60-AT, 3571 

. First St., an Jose, California 95134. 
Call 1-800-GET-WYSE 

WYSE 
I I I I 

YOU NEVER REGRET i\ WYSE DECISION. 

Inquiry 18) 
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Bit ·15 14 13 12 11 '10 9 8 7 6 5 4 '3 2 0 

R15 R14 R13 R12 R11 R10 R9 RS R7 R6 RS A4 R3 R2 Al RO 

Figure 12: The conlents of the shift register al the beginning of bCJtewise SDLC 
calculations. 

Bit '15 14 13 12 11 ·10 9 8 7 6 5 4 ·3 2 0 

Shift 1 DO 
RO 

A15 R14 R13 R12 R1 1 R10 
DO 
AO 

A9 R8 R7 R6 RS R4 
DO 
RO 

R3 R2 R1 

Figure 13: The contents of the shift register after the first shifl. Nole that all 
entries In a column are XORed togelher. 

Bil ·15 14 13 12 11 '10 9 s 7 6 5 4 '3 2 0 

Shilt 1 TO R1S R14 R13 R12 R1 1 R10 R9 RS R7 R6 RS R4 R3 R2 R1 
TO TO 

CRC is transmitted rather than 
the CRC itself. This allows detec
tion of slippage-type errors. 

5. The CRC is sent LSB first. 
6. The polynomial used is X 16 + 

x•2 + xs + I. 

XMODEM.C implements the CRC as 
follows: 

I. Only data bits are included. The 
header character and two block
number bytes are not included. 

2. The data is sent LSB first. The 
CRC is calculated on the data 
MSB first. 

3. The CRC is initial ized to zeros. 
4. The CRC is not complemented 

before transmission . 
5. The order of transmission is high 

byte of CRC then low byte. Since 
UARTs transmit LSB first. this is 
equivalent to LSB of high byte 
through MSB of high byte. then 
LSB of low byte through MSB of 
low byte. 

6. The polynomial used is X 16 + 
x•1 + xs + I. 

Figure 14 : Tfte same as figure 13 but with lhe abbrevialion TO for DO XOR RO. 

Bit '15 14 13 12 11 '10 9 8 7 6 5 4 •3 2 0 

Shift 4 T3 T2 Tl TO A15 R14 R13 R12 R11 R10 R9 RB R7 A6 AS R4 
T3 T2 TI TO T3 T2 TI TO 

Figure 15: The contents of the shift register after three more righl shifts. TO 
represents DO XOR AO. T1 represents 01 XOR A1 . and so on . 

Bit '15 14 13 12 11 ·10 9 8 7 6 5 4 ·3 2 0 

Shilt 5 T4 
TO 

T3 T2 T1 TO R15 R14 
T4 T3 
TO 

A13 
T2 

A12 
T1 

R11 
TO 

A10 R9 RS 
T4 
TO 

A7 
T3 

R6 
T2 

A5 
TI 

Figure 16: Tfie contents of the shift reg ister after lf1e fifth shift. 

Bit ·15 14 13 12 11 ·10 9 s 7 6 5 4 '3 2 0 

Shift 8 T7 T6 TS T4 T3 T2 T1 TO R1S R14 R13 R12 
T3 T2 TI TO T7 T6 T5 T4 T3 T2 T1 

T3 T2 T1 TO 

R11 
TO 
T7 
T3 

R10 

T6 
T2 

R9 

TS 
TI 

RB 

T4 
TO 

Figure 17: The contents of the shift register after the eighth shift. 
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The CCITT method is easily imple
mented in a chip using shift registers 
and XOR gates. while the XMODEM 
method is not easily realized in hard· 
ware. lb check an incoming data 
block. you have two options. You can 
calculate the CRC on all the protected 
bits only, omitting the CRC bits. and 
compare the calculated value to the 
received value. Or you can calculate 
the CRC on all the protected bits and 
the CRC itself and then compare the 
result to a known constant. If the first 
method is adopted in the CCITT case. 
the one's complement of the calcu· 
lated value must be compared to the 
received CRC In the XMODEM case. 
the comparison is direct. If the second 
method is adopted. in the XMODEM 
case the known constant is zero. while 
in the CCl1T case it is 0 FOB8. (The 
high bit is on the left. i.e.. I.) No one's
complementing is required. 

BYTE-ORIENTED SOFTWARE 
IMPLEMENTATIONS 
The next step is to derive routines to 
calculate the CRC a whole byte at a 
time rather than bit by bit. This ap
proach was first proposed by Perez. 
Wismer. and Becker. The motivation 
is that an 8-bit microprocessor is not 
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limited to single-bit XORs but can do 
them 8 bits at a time. The basic ap
proach is to work from the hardware 
diagram (figure 9 or 10) and see what 
the CRC register would look like after 
8 bits have been calculated. 

Bytewise SDLC calculations. In 
figure 10 you can see that you have 
the contents of figure 12 in the sh ift 
register at the beginning of calcula
tions. Then you take the LSB of data. 
DO. and XOR it with RO (DO XOR RO) . 
After the right shift. the new R15 is DO 
XOR RO. the new R10 is R11 XOR DO 
XOR RO. and the new R3 is A4 XOR 
DO XOR Ro (See figure 13). 

The combinations DO XOR RO, 01 
XOR R1 , 02 XOR R2. and so on. oc
cur frequently. so let's abbreviate 
them as TO = DO XOR RO, T1 = 01 
XOR R1 . and so on. Figure 13 can 
now be rewritten as in figure 14. If you 
proceed in this fashion for three more 
shifts. you get figure 15. 

To do the XOR on 04. you must use 
the content of the LSB of the shift reg
ister. which is now R4 XOR DO XOR 
RO. The result is 04 XOR R4 XOR DO 
XOR RO. or in shorter form. T4 XOR 
TO. The result after the fifth shift is 
shown in figure 16: after the eighth 
shift. in figure 17. 

The tedious part is done. Now you 
want to write a program that will pro
duce the same result when you're 
working with a byte of data as you 
would get from the shift register after 
eight shifts. The emphasis in this 
routine will be on speed. If you make 
it too general-purpose. a different 
choice of polynomial will lead to a 
completely different program. Also. 
for speed. it makes sense to code the 
routine in assembly language. 

When working with 8-bit microcom
puters. it is convenient to define the 
8-bit quantities found in table 2. If you 
study figure 17 . you wi ll see that the 
combination 

Tl T6 T5 T4 
XOR T3 T2 T1 TO 

Bit ·15 14 13 12 11 ·10 9 8 7 6 5 4 •3 2 0 

Line II 
1 A15 A14 R13 A12 R11 A10 A9 Ra 
2 U7 U6 U5 U4 T3 T2 T1 TO 
3 U7 U6 U5 U4 13 T2 T1 TO 
4 U7 U6 us U4 

Figure 18: Tlie same as figure 17 but using tfie abbreviations given in table 2. 
Line I is CRCHi tnoved into CRCLo: line 2 is the liigf1 nybble of U and tlie low 
nybble of T: line 3 is /(1e line 2 byte shifted left by 3 bits: and /i11e 4 is U shifted 
right by 4 bits. 

Table 2: Some convenient abbreviations for various 8-bil quantities used in CRC 
ca/culalions in an 8-bit microcomputer environment. 

CACHi 
CRCLo 
Data 
T 
u 

"' 
= 

A1 5 
R7 
07 
T7 
U7 

R14 
R6 
06 
T6 
U6 

R13 
R5 
OS 
T5 
us 

A12 
R4 
04 
T4 
U4 

A11 
R3 
03 
T3 

0 

A10 
R2 
02 
T2 

0 

A9 
A1 
0 1 
T1 

0 

RS 
AO 
DO 
TO 

0 

Table 3: Some test cases provided for cotnparison if yoi1 want to write 
your own routine. 

Text SOLC CRC 

T 1826 14A1 
THE 44BE 7080 
THE,OUICK.BROWN,FOX,0123456789 DF91 7DC5 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 

R15 R14 R13 A12 R11 RlO R9 R8 R7 R6 RS R4 R3 R2 A1 AO 

Figure 19: Tfie contents of the shift register at the beginning of bytewise 
XMODEM calculations. 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

A15 A14 R13 A12 R11 A10 A9 RS R7 R6 AS R4 R3 R2 Al AO 
D7 06 DS D4 D3 D2 D1 DO 

Figure 20: The contents of the sfiifl regist.er after the XOR witli tire data byte. 

occurs several times. Let's call this 
term U = U7 U6 U5 U4. If you re rithm (as in the program SDLC.ASM) takes only 86 cycles per byte in
write figure 17 with these subst itu because of the built-in check that cal cluding seven overhead cycles to 
tions. you get figure 18. cu lating a CRC on a '"received" block check for end of buffer. If a 2-MHz 

Further optimizations become ap provides; that is. the result should 6809 were dedicated to CRC calcula
parent as you write the code. It is con always be 0 FOB8. tions. this would result in a through
venient to implement the SDLC algo- The innermost loop of SDLC.ASM (co11ti1medJ 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

T7 T6 T5 T4 T3 T2 T1 TO R7 R6 R5 R4 R3 R2 R1 RO 

Figure 21: The same as figure 20 but with tfie abbreviations T7 for R15 XOR 
07. T6 for A14 XOR 06. and so 011 . 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

T6 TS T4 T3 T2 T1 TO R7 R6 RS R4 R3 R2 R1 RO T7 
T7 T7 

Figure 22: The contents of tfie sfiifl register after processing the first data bit a11d 

performing the left shift. 

15 

T3 
T7 

14 

T2 
T6 

13 

T1 
TS 

12 

TO 
T4 

11 

R7 

10 

R6 

9 

RS 

8 

R4 
T7 

7 

R3 
T6 

6 

R2 
TS 

5 

R1 
T4 

4 

RO 

3 

T7 

2 

T6 T5 

0 

T4 

Figure 2 3: The contents of tire shift register after four sfiifls 

15 14 13 12 11 10 9 8 7 6 5 4 

T2 Tl TO R7 R6 RS R4 A3 R2 R1 RO T7 
T6 TS T4 T3 T7 T6 T5 T4 T3 

T7 T7 

Figure 24 : The w11tents of the shift register a~er five shifts 

3 

T6 

2 

TS T4 

0 

T3 
T7 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

R7 R6 RS R4 R3 R2 R1 RO T7 T6 TS T4 T3 T2 T1 TO 
T3 T2 T1 TO T7 T6 T5 T4 T7 T6 TS T4 
T7 T6 T5 T4 

T7 T6 TS T4 T3 T2 T1 TO 

Figure 2 5: Tf1e contents of /he shift register after eight shifts. 

Table 4: Tfie same test cases as in table 3 but for XMODEM . 

Text XMODEM CAC 

T 1A71 
THE 1EOA 
THE .QUICK .BROWN.FOX.O 1234S6789 0498 

put of about 200.000 bps. A bitwise 
algorithm to do the same job takes on 
average 3 5 3 cycles per byte and could 
take as many as 385. So the bytewise 
algorithm Is about four t imes faster. 

The test cases in table 3 are pro· 
vided in case you want to write your 
own routine. The column labeled 
SDLC results when you in itialize the 
CRC with ones (this is the result 
before the one·s-complementing). and 
the column labeled CRC results when 
you initialize with zeros. 

XMODEM byte-oriented algo
rithms. The XMODEM CRC "spec 
such as it is. is shown in list ing 2. lf 
you repeat the work done for SDLC 
calculations (in figures 12 through 18) 
using listing 2 as a base. you will ob
tain the contents of the diagrams in 
figures 19 through 2 5. The contents 
of the starting CRC are shown in figure 
19. After the XOR with the data byte. 
you get the resu lt shown in figure 20. 
When you abbreviate R15 XOR 07 as 
T7 . R14 XOR 06 as T6. and so on. 
figure 20 becomes figure 21. After 
processing the first data bit and the 
left shift. you get the result shown in 
figure 22 : after fou r shifts. figure 23: 
after five shifts. figure 24: and after 
eigh t shifts (the final result). figure 2 5. 
Next. you define the appropriate vari· 
ables such as CRCHi. CRCLo. T. and 
U. and you look for factors. 

An implementation of the XMODEM 
CRC calculations for the 6809 is given 
in the program XMODEM.ASM . The 
test case results using the XMODEM 
algorithm are shown in table 4. 

CONCWSION 
Once you arrive at the basic idea of 
using the XOR function to implement 
modulo 2 division. it is not difficult to 
apply the CRC algorithms. only 
tedious. As with so many other com
munications standards. the options 
and the details provide most of the 
difficulties and confusion. • 
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LESS BULKSYSTAT MORE STATISTICS! 

How has SYSTAT become one of the largest 
statistical software companies in only 3 years? 

•LESS BULK: 	 Multi-way ANOVA, ANOCOVA, MANOVA,

• 	 repeated measures, unbalanoed designs,
Will run from floppy disks 

post-hoc tests•Needs less memory (256K on IBM or 	 •
Principal components with rotations 

compatible machines. 64K on CPIM, 400K 
and scores 

on VAX, or 512K on Apple Macintosh) •• 	 Multidimensional scaling
Has fewer lhan 1h of the commands of •olher manufacturers' packages 	 Multiple and canonical discriminant analysis, 

Bayesian classification 

•MORE STATISTICS: 	 Canonical corre lation 

Full screen spreadsheet data edilor 	 Cluster analysis (hierarchical, sing le, 

• 	 average, complete median, centroid 
Missing dala, arrays, character variables linkage. k-means, cases. variables)
• •Unlimited cases Nonparamelric statislics (sign, Runs,
•Process rectangular, hierarchical, triangular Wilcoxon, Kruskal·Walli s, Friedman two-way 

ANOVA, Mann-Whitney U, Kolmogorov files and variable length records 
Smi rnov, Lifliefors, Kendall coefficient of•

Relalional database management and concordance) 
lile concalenalion •

Time Series (smoothing, seasonal and•Character, numeric, and nested sorts nonseasonal ARIMA, ACF, PACF, Cross

• correlation function, transformations. 
Unlimited numeric and character forecasting, Fourier analysis) 

transformations 
 •Nonlinear estimation (non-linear regression,•
In teractive or batch least absolute values regression, logit , probit,
• 	 maximum likelihood estimation, iteratively
Read and write text and external files 


• 
 reweighted least squares) 


Subgroup processing in statistical modules 	 •
Supplements include: Logit (multinomial

with SELECT and BY 
log it) , Probit (probit analysis), Teslal (classi • 	 cal and Rasch model tesl analysis). Report 

• 
Value labels 

(formatter for SYSTAT files), Transfer (dBase, 
RECODE statements for quick multiple codes Lolus. GAUSS, STATA, SPSS direct file 
• 	 transfer)
Scatlerplots , contours, histograms. slem
and-leaf, boxplots, bar charts. quantile, SYSTAT operates on lhe following machines: 
probabilily plots IBM·PC 'XT AT,• Apple II ,'" App le Macin
• 	 tosh .'" Kaypro,"" HP 1so;· HP 9000," DEC
Basic statistics , frequencies, T-tests 


• 
 Rainbow." VAX,''· Alpha Micro,'" MS-DOS," 


Multi-way crosstabs with log-linear modeling, CP M .• and UNIX." 


associat ion coellicients, PRE statistics, 

asymptotic standard errors Single copy price : 


• 	 $595 USA and Canada I $695 Foreign 

Pairwisertistwise missing value correlation, 
 Site licenses and quantity prices available 
SSCP, covariance. Spearman. Gamma, 

Call or write for additional informationKenda ll Tau . Euclidean distances 
SYSTAT, Inc.•

Linear, polynomial, multiple, stepwise, 2902 Central S1ree1 
weighted regression Evanston, IL 60201
•Extended regression diagnostics 	 312 864.5670 

•
Multivariate general linear model SYSTAT 

l'U'Cf• ~ ' "" ~ · rtJr ~;t ~;p-1 "» ~) ""''11l- -JI.< ~ 
-- 1J o~... ,n •l'rkl'I• • 

· - ~ftJQ 

····•..- ......• ·t•• t1 .. t·C • · ~ 

CPIM 

Cl:UflC" "' 

uiot •O\.Uli"• 

--~•t..u t.i •-,,_ .. -
~...... . 	

., 
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~ uut l=• :=~llllUI 
illU-• l otot>•~"to.tlll • "" 
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Apple Macintosh 

....,.... ~· --~- · " )llll 't ~ 11-1- ~-... ,, _ ·- -~ 
~= .:: :: .:~ = 
J IOI ;11tM '"°- .,,,._
' "°" "' ..;.;i ··- _..,•Jtl(I ..,_., ,,. ·•...•;JQI. - - ..... -,_l ll ~= == ::: == ,,. -~~ ... ~ -mllii ... ··· ·- ~ S ~I ]E·

VAX 

.,_,.,_._.,. .•,c,.,..... _....,..~""" C.<IL! • •C""'1 
~L-.1 11....... "I I~,..._...,. "" ~ 


IBM PC 

Read more about the extraordinary success 
of SYSTAT in So You·ve Got a Grear Idea. 
by Steve Fitter (Addison Wesley, 1966). 

The system for statistics 
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t~€f•r 
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( ~--r-~,o~/I i.1_-.:ii :,~q/)------- ~/; 
How many long unproducrivc hours 

have you spenr " in line" for your simula· 
tion? Well , no more. MfCROCAP and 
MICROLOGIC can put you on line by 
rurning your PC into a producrive and 
cost-effecrive engineering workstarion. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions ro your simulation problems. 
And here's how. 

MICROCAP: 

Your Analog Solution 


MICROCAP is an inreractive analog 
ci rcuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Tran ient :maJysis. While pro
viding you with libraries for define_d 
modt:ls of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICRO AP II lets you be even more 
producrivc. As an advanced version, it 
employs sparse marrix rechniques for 
faster simulation speed and larger net

"1)'pical MICROCI\/> Tm11sie11t A11a~11sis"' 

works. In addition, you get even more 
advanced device models, worst case capa
b ilities, temperature srepping, Fourier 
anal. sis, and macro capability. 

MICROLOGIC: 

Your D igital Solution 


M ICROl.OGIC provides you w ith a 
similar interactive drawing and analysis 
envi ronmen t for digital work. sing 
standard PC hardware, you can create 
logic diagrams of up co 9 pages with each 
omaining up to 200 gares. The sysrem 

aummaticaUy creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate rypes, 36 data channels of 256 
bits each, 10 user-defined clock wave
forms, and up to 50 macros in each net
work. MICROLOGJC produces 
high-resolu t ion liming diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes-just like the 
real thing. 

"Ty{Jh-al M ICROLOGJC Diagmm " 

Reviewers Love 
lhese Solutions 

Regarding MICROCAP ... "A highly 
recommended analog design program" 
(PC Tech journal 3184). "A valuable coo 
for drcuit designers" ( Personal Softwar 
Magazine 11/83). 

Regarding MICROLOGIC .. . "An effi. 
cienr design system that does what it is 
supposed co do at a reasonable price" 
(Byte 4/84 ). 

M!C ROCAP and M IC ROl.OGIC art· 
:t\':1ilahlc ror the Apple II ((l4k). llJ1\>l l'C 
( 128k). and I IP-150 01mpu 1crs and pric .:d 
:.1 S 75 'rnd S-150 r.:s pccliwly. Demo 

, ·.:rsio ns :ere availabh: for 57 5. 


MICROCAI' 11 " :w:iilahlc for 1hc 

"1c iniosh, 113M PC (256k). am! Iii'· 150 


systems am.I is priced :1 1 SB95. Demo 

v.:rsiom arc a\'ai"1hh: for SlOll. 


Demo price.' arc ~·rt,dl1cd 10 the 

purdmsc p r ice ofc he actual syst~rn . 


Now, to get on line, call or write today! 

Spectrum Software 

1021 S. Wolfe Road , Dt.:pc. B 
Sunnyvak, CA 94087 
( 08) 738-4387 Inquiry 325 



P·R·O·G·R·A·M·M·I·N·G I·N·S·I·G·H·T 

BREAKING OUT 

BY EDWARD 8ATUTIS 

This routine enables a breakpoint 
in the PCrJDOS DEBUG program 

MOSf DEBUGGERS have a "break
out" swi tch tha t allows you to jump 
into the debugger regardless of what 
your computer is doing. Unfortu
nately. the DEBUG program provided 
with IBM PC-DOS does not have this 
feature. I have designed a program 
called BREAKPT (short for breakpoint) 
that gives PC-DOS DEBUG this capa
bility (see listings I and 2). [f.ditors note: 
BREAKPT.ASM and BRKPTCOM.BAS 
are available in a variety of formats; see the 
insert card following page 368.1 

How BREAKPT WORKS 
BREAKPT is a memory-resident pro
gram that you need to run just once 
after booting your computer. ft 
searches for a specific set of key
strokes. When it finds them. the pro
gram executes the breakpoint inter
rupt (interrupt 3). If DEBUG is running. 
BREAKPT prints out the registers. 
shows the next instruction. and waits 
for a command. 

BREAKPT intercepts the keyboard 
interrupt (interrupt 9). which is in
voked every time you strike a key. The 
program examines the keyboard flags 
in the ROM BIOS data area. The first 
flag. at segment 40H (hexadecimal). 
byte 17H. shows what Shift and Con
trol keys are currently depressed. If 
the flags indicate that the Control key 

and both Shift keys are depressed si
multaneously. BREAKPT sets the 
microprocessor's trap flag (blt 8) to I . 
This initiates the execution of inter
rupt 3 (the breakpoint interrupt) via 
interrupt I (single step). 

For example. you install BREAKPT 
by entering the command BREAKPT 
at the DOS prompt. If you want to ex
p! ore the inner workings of 
BASICA.COM. you load DEBUG and 

BASICA.COM with the command DE
BUG BASICA.COM. Then you start 
BASICA with the go. or g , command. 
At this point. BASICA is in a· loop 
waiting for a keyboard entry. If you 
hold down the Control. left Shift. and 
right Shift keys and then release them. 

(«mti"ued) 

Edward Batutis is a systems analyst for LFP 
Systems Inc. (4600 Marrioll Dr.. Suite 400. 
Raleigh. NC 27612). 

Listing I: Assembly language source code for BREAKPT. 

BREAKPT 
Copyr i ght 1985. Edward Botutis 

Invokes the breakpoint Interrupt when Ctrl-Shlft-Shlft 
combination is pressed. 

Assembled with the IBM Macro Assembler Version 1.00 

cseg segment para public 'code' 
assume cs:cseg,ds:cseg 
org 100h 

breakpt proc 

jmp ins ta I I 

copyright 	 db 'BREAKPT 
db ' Edward 

old_int9_vector label dword 
old_ int9_offs dw ? 
old_i nt9_seg dw ? 

(c) Copyright 1985,' 
J . Botutis' ,01oh 
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new_ lnt9: 

cal I old keyboard routine by simulating on int 

pushf
cal I 

push 
push 
push 

mov 
mov 
mov 
mov 
and 

cmp 
jne 

; turn 

pop 
pop 
pop 

push 
pushf 
pop 

or 
push 
popf 
pop 
nop 
lret 

quit: 
pop 
pop 
pop

done: 
iret 

cs : old_lnt9_vector 

es 
ox 
bx 

ox ,40h 

es .ox 

bx, 17h 

al ,es : (bx] 

al ,07h 


ol,7 
quit 

on the trap flag 

bx 

ox 

es 


ox 

ox 

ax,0100h 
ox 

ox 

bx 
ox 
es 

END_OF__RESIDENT_CODE 

banner db 'BREAKPT 

Install: 

mov oh,35h 
mov ol ,9 
Int 21h 

LABEL 

instol I ed . ', 10, 13, '$' 

cmp bx.offset new_ int9 
je no_install 

mov old_lnt9_offs,bx 
mov o I d_i nt9_seg, es 

mov dx,offset banner 
mov ah,9 
Int 2 1h 

; save registers 

look at keyboard flog1 in 

RO~ BIOS doto area 


mask off everything but lowest 
three bi ts 

ore Ctr I-Shift-Shift depressed ? 
no, qu It 

restore registers 

save register 

get flags Into ox 


set trap flog on 
put new 

restore 
wait one 
debug Is 

restore 
qu I tt Ing 

BYTE 

flags back 

ox 
Instruction 
Invoked at this Instruction 

registers when 

get interrupt vector for 
keyboard interrupt 

get Interrupt vector function 
get Interrupt 9 

ore we already lnstal led? 
yes, just exit 

save old keyboard Interrupt
address 

print banner 
print string function 

set keyboard Interrupt 
to point to new_ int 9 
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Newfrom Macmillan Software 


ASYSTANTscientific software. 

Flexible menu-driven 


environmen~gets_you up

and running- tast. 


Fully integrated analysis, 

graphic , and processing 

functions operate dire tJy 

on large datasets. 


Unique fearures give you 

flexibiliry not found in most 

menu-driven packages. 


Acquired data is immediately 

available for analysis 

and graphics . You never 

have to shuffle programs. 


A single keystroke let you 

import data from spreadsheet 

and olher data file formats. 


The PC software of choice when you 
don't want to program. 

Now get the power ofwidely acclaimed ASYST •u 
Scientific Software in a stand-alone menu-driven 
package: ASYSTANT Ready-to-Run Scientific 
Software'." Easy to learn and use whatever your com
puter background, ASYSTANT is a fully integrated 
analysis and graphics package. It's versatile, too. 
Unlike other menu-driven products, ASYSTANT 
gives you an extensive feature set and macro capabil
ity to tackle your toughest applications. 

Built-in functions include FFT, smoothing, inte
gration, differentiation, curve fitting, statistics, dif
ferential equations, and matrix and polynomial 
operations. And all analysis functions are fully linked 
to powerful graphics capabilities, including axono
metric and contour plotting. ASYSTANT menu
driven scientific software-just $495. 

Optional data acquisition with ASYSTANT + . 
Get all the features of the ASYSTANT package, plus 

Lets you interact visually 
with your data. Just scroll , 
select curve segment , and 
watch your results appear. 

On-line help is always 
available by typing"?". 

Gives you more power 
for the price than any other 
software for the IBM PC. 

Presentation-qualiry 
scientific graphics easily 
output co plotters. 

one-touch data acquisition, with ASYSTANT +. 
No extensive prompt lists. No tectious set-up. Just 
choose the "metaphor" of the collection instrument 
you wish to imulate- such as X Y or strip chart 
recorder, data logger, or signal averager - and you're 
ready to go. Only $895. 

Free technical support. 60 days of free technical 
support help you design, set up, and fine-tune the 
perfect system. It's your guarantee of trouble-free 
operation. 

30-Day No-Risk Offer. 
CALL 1-800-348-0033 

In New York state (2 12) 702·3241. 

Macmillan Software Co. 
An affi liate of Macmillan Publishing Company 

630 Third Avenue, New York NY IOOl7 

AS\'STANT lkad)'·to-Run ~ktldf1e Sof•~•c- Qlld AS'e'ST1tC" u~cntsrk• or ~annlH1" SoflW;tKCo, 

t\S\' S1' 11d ASYSTANT~Thldcr\~h>1xJ byhda;p1.1bk Labon1()ry.SOf1,.,•.111c. P.O. lkt1 l~:J,M.U(hotcr, NY 1-'6'& 
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oh,25h set interrupt fun ct Ion 
mov ol ,9 set interrupt 9 
mov dx,offset new_int9 point to new routine 
int 	 21h 

mov 

terminate, but s t ay 
partially resident 

point to lost byte of resident 
routines+1 

mov 	 dx. offset END_Of_RESIDENT_CODE+1 
Int 	 27h 

no_ i nstol I: 
int 20h don't install, just exit 

breokpt 	endp 

cseg 	 1ends 
end breokpt 

Listing 2: The BASIC program t~al creates BR EAKPT.COM. 

100 'RUN THIS PROGRAM (BRKPTCOM.BAS) TO CREATE breakpt.com 
110 PRINT "Creating breokpt.com" 
120 OUTFILE$•"breokpt.com• · 
140 DATA &:hEB. &:h74, &:h90, &:h42, &:h52, &:h45, &h41, &h4B, &h50, &h54 
150 DATA &h20. &:h28, &:h63, &h29, &h20, &:h43, &hSF, &h70, &h79, &:h72 
160 DATA &h69, &:h67, &h68, &h74, &h20, &:h31 ' &h39, &h38, &:h35, &:h2C 
170 DATA &h20, &:h45, &:h64, &h77, &:h61, &h72, &h64, &:h20, &:h4A, &:h2E 
180 DATA &:h20, &:h42, &:h61, &:h74, &:h75, &h74, &h69, &:h7J, &:h1A, &h00 
190 DATA &h00, &:h00, &:h00, &h9C, &:h2E, &hFF, &h1E, &:h31. &:h01. &h0S 
200 DATA &h50, &:h53, &h88, &:h40, &:h00, &:hBE, &:hC0, &:hBB, &:h17, &:h00 
210 DATA &:h26, &:h8A, &h07, &:h24, &:h07, &:h3C, &:h07, &:h75, &:h0E, &:h5B 
220 DATA &h58, &:h07, &:h50, &:h9C, &:h58, &:h0D, &:h00, &:h01 • &:h50, &h9D 
230 DATA &:h58, &:h90, &:hCF, &:hSB, &:h58, &:h07, &:hCF, &:h42 , &:h52, &h45 
240 DATA &:h41, &:h4B, &:h50, &h54, &:h20, &:h69, &h6E, &:h73. &:h74, &:h61 
250 DATA &:hSC, &:hSC, &:h65, &:h64, &:h2E, &:h0A, &h0D, &:h24, &:h84, &:h35 
260 DATA &h80, &:h09, &:hCD, &:h21, &:h81, &:hFB, &h35, &h01, &h74, &:h 10 
270 DATA &:h89, &h1E, &:h31, &:h01, &:hBC, &:h06, &:h33, &h01, &hBA, &:h61 
280 DATA &:h01, &:h84, &:h09, &hCD, &:h21, &:h84, &h25. &:h80, &:h09. &:hBA 
290 DATA &:h35, &:h01, &:hCD, &h21, &hBA, &:h62, &:h01. &:hCD, &h27, &:hCD 
300 DATA &:h20 
310 TOTAL• 161 
320 OPEN OUTFILE$ AS 11 LEN•1 
330 FIELD f1,1 AS A$ 
340 FOR I•1 TO TOTAL 
350 READ A 
360 LSET A$•CHR$(A) 
370 PUT 1 
380 NEXT 
390 CLOSE 
400 PRINT"Oone." 
410 END 

Table I : An example of tfle register-content displa!J produced blj BREA KPT. 

AX =3920 BX=3160 CX = 0324 DX = 0078 SP=FFDA BP=FFEE Sl=OOOO Dl = OOOF 
DS = 3160 ES =48CE SS =48CE CS=435E IP= 1031 NV UP El PL ZR AC PE NC 
435E:-1031 CF IRET 
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STATG HICS® 


Powerful Statistics, Sophisticated Graphics 

In One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics- in one single software 
system-to give you an extraordinarily 
powerful analytical environment. 

11[STATGRAPH/CSJ is unusually 
complete as software systems go 
in terms of statistical capabilities." 

(PC Weck) 

With more than 250 statistical and math· 
ematical procedures, STATGRAPH ICS 
offers you the power and precision of 
mainframe software- right on your PC. 
Al l the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box.Jenkins. 

"I've found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 
that I have come across." 

('Whole Earth Software Catal~) 

All this statistical power is even 
more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu
driven so you can get into your 
statisti cal analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis 
change variab les as many times as you 
want- and see the effect immediately. 

You can also enter and access data easi ly. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-3® and Symphony® work· 
sheets, and dBASE® f iles. 

STATGRAPHICS-the best overall choice! 

-

lnte~rated 
Slat s!lcal 
Graphics 

Direct 
lotus &dBASE 

Interfaces 

Menu· 
Driven 

Minimum 
Hardware 
Required 

Helpline 
Support 

U.S. 
Su9~esled 
Retail Price 

STATGRAPMICS 
Dua!Floppr 

Disk 
S19S• 

SPSS/PC+,. NO NO NO 10Meg 
Hard Disk 

$1385 

SAS ' /PC NO NO 20 Meg 
Hard Disk 

S2700t Annual 
Mainlenance 

Fee 

Do ta complled as o/ Apr/11986 

16Verdict: {STATGRAPHICS is} a 
model PC software system which 
will set standards for PC statistical 
software." {PC user Magazine) 

STATGRAPHICS offers you a wide variety 
of graphics capabi lities to help you 
visually analyze your data-more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and suriace plots, scatter plots, time 
sequence plots, quality contro l charts, 
as wel l as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced statis· 
t ical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don't 
have it, te ll them to cal l STSC toll-free. 

(800) 592-0050 

In Maryland or Canada call (301) 984-5123. 


STSC Inquiry 330 

A ...oiloblo ncrricnoJly 1Nov9Ji Soltsol end rJis1·rib1Jton 
worldwtdo. Oool&r inquiries wol(omQ. 

• 1n1erna1ional pricos sllghfly hlg.her . STATGRAPHJCS. 
SAS., end dBASE ore r&gis toted' trodomcuks of S1atislicol 
Graphics CorpotolkM'I , SAS ln:illl ul.c Inc::. . ond A sh1on· T-o re, 
r<n~livoly . lotr.JS. t-2-.3 , and Symphony ore rcglslerocl 
1rc;11domorkJ. of Lohn Oov~lopmen.t Corp. PLUS· WARE ond 
SPSS/ PC + ore trodemorks of STSC, Inc . ond SPSS ll'K., 
r0'5poc;• ivcty , 

APLUS*WARE™ PRODUO 



The ultimate time saving 

Input devJce for IBM PC\ 


KEYPORT 60 

60 Programmable 

Function Keys ! 

Polytel's programmable multifunction 
keypad, the KEYPORT 60, Is your key 

• Every k y fu lly progrcimmable 

• 	 Label the keys so you never forget 

which key does what 


• 	 Ideal for entering repetitive 

commands with a Single tOlJCh 


* No need to memorize hard-to· 

remember commane1 seqllences 


* Includes ready-to-go templates for 
DOS, Word5tar. Lot11s 1·2·3. and BASIC 

* Runs on IBM PC. XT. AT. and 
compatibles 

* Connects to game port-leaves your 
other ports free 

• 	 Does not interfere with normar 

opercitton of regir/ar keyboard 


* 60-day m onev back guarantee

no nSk to you 


* * * * Price-$139 * * * * 

to one-finger pushbutton 

softwao~r:;e-.......-...-

(add $6 shipping for each Keyport) 

- SPECIAL OFFER 
Game port included! 


A $45 value! 


To order, call Polytel at 

1-800-245-6655 
In California, ca/1 1-408-730-1347 

Or send 1>1 4 5 check or money order to 

Polytel Computer Products Corp. 
1250 Oakmead Parkway, Suite 310 

Sunnyvale, California 94086 

rn the UK ;ind S<:andinavla, contact 

Electrone Ltd. 

Haywood HC1use. High Street 

Pmner. Middlesex HAS SQA 


Tel 01-429-2£133 


1- [_ _ I AMERll;'W 

, v1sA~ r 'J E>mAess 

VISA, MasterCard & American Express 
cheerfully accepted' 
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Tuble 2: The mem1i11gs of the various bit5 i11 the keyboard flags. 

Segment Oflset Bit Meaning 
40H 17H 0 Right Shift depressed 

1 Left Shift depressed 
2 Ctrl depressed 
3 Alt depressed 
4 Scroll Lock toggled 
5 Num Lock toggled 
6 Caps Lock toggled 
7 Ins active 

40H 18H 0 No meaning 
1 No meaning 
2 No meaning 
3 Suspend key toggled 
4 Scroll Lock depressed 
5 Num Lock depressed 
6 Caps Lock depressed 
7 Ins. depressed 

you will see a display that resembles 
the one in table I. 

The instruction displayed at the end 
of the table. IR ET. is the last instruc
tion in the BREAKPT routine itself. 
The contents of the registers will vary 
depending on exactly where the pro
gram is when you press Control·Shift
Shift and depending on where 
DEBUG is loaded in memory. 

If you use the DEBUG trace com
mand. t. you wi 11 see the instruction 
immediately following the one you in
terrupted. If you use the go com
mand. g. you will return to BASICA. 

To explore a particular feature of 
BASICA, you can write a program that 
puts the interpreter in a loop and then 
break out of it with Control-Shift-Shift. 
For example. breaking out during the 
program 

10 a=l0· 1.0:goto 10 

wil l probably put you somewhere in 
tor near) the floating-point multiplica
tion routine. 

You can also use BREAKPT if you 
are debugging a program and it gets 
away from you. For example. if you set 
a DEBUG breakpoint in the wrong 
place. or if the program does some
thing unexpected and does not ex
ecute the breakpoint you've set. you 
can often save yourself by pressing 
Control-Shift-Sh ift. 

You must be careful not to press 
Control-Shift-Shift when DEBUG is not 

loaded Also. DEBUG is not very good 
at debugging programs that make a 
lot of calls to DOS because DEBUG 
itself uses DOS. If DEBUG is called 
during certain DOS interrupts. you 
normally won't be able to return to 
the origi nal calling program . It's also 
important to keep in mind that the 
breakpoint interrupt won't execute if 
the interrupts within DEBUG are dis
abled. DEBUG will be invoked when 
they become enabled. For this 
reason. you don't always break out 
where you think you should. 

MODIFICATIONS 
The default condition when DEBUG 
starts up is for the interrupts to be 
turned off. If you want to turn them 
on before starting the program you 
want to debug. enter the following 
DEBUG commands: r f then ei. If you 
want to change the keystrokes that in· 
voke BREAKPT. see table 2. which 
contains a list of the meanings of each 
bit in the keyboard flags. 

You can alter BREAKPT quickly and 
easily by using the assemble com
mand in DEBUG or by altering and as
sembling the source code using the 
IBM Macro Assembler. You mask the 
bits that you don't want to check 
using the and instruction. and then 
you test to see if the proper bits are 
turned on with the cmp (compare) in· 
struction. (BREAKPT is compatible 
with SideKick if loaded after it.) • 



MS.DOS, PC-DOS, CP/M-86, XENIX, 
8086/80x86 ROM 

Manx Aztec C86 
·:.1compiler /hat hcJs m1111y .-tm1glhs •. . quite l'O/uah/e 
for scri<111 1rnrk" 

Comput r Language review. February 1985 

Creal Code: ~l.'lllx Aztec C86 generates fa.st ""ecuting 
compact code. The benchmMk results below are from a 
study conducted 1:7)• Manx . The Dhrystone benchmark 
(C,\CM 10/84 2i:l0 pl018) measures performance for a 
S)-S.tems software instruction mix. The l'e$Ult.s arc with· 
out register variables. With register w1riabJl!S, Manx. 
Micr()S(lfl, and fark Williams run proport ionate!)•faster. 
Lattice and Computer lnnOl'lltions show no imprCl\'I!· 
ment 

Exec ution 
Time 

Code 
i2C 

Compile/ 
Link Time 

Dhrystone Benchmark 
Manx Az1ec C 3.3 
Microsofl C3.0 
Optimlz.ed C86 2.20J 
Mark Williams 2.0 
Lattl~ 2.14 

34 secs 
34 secs 
53 secs 
56 secs 
9 i.ecs 

5.i60 
7.146 

11.()09 

12,980 
20,404 

93 secs 
119 secs 
172 secs 
113 secs 
117 secs 

Creal Features: Manx .~1tec C86 is bundk.-d >1ith a p0>1'erfu l 

amy of well documented produ ti>'ity tools, libral')' routines 

and features. 

Optimiud Ccompiler )mbolic Debugger 

AS86 Macro Assembler LN86 0 1-erlay Linker 

80186/80286 Support Librarian 

8087180287 Sensing Lib Profiler 

Extensh>e UNIX Library DOS. Screen, & Graphics Lib 

Large Memory Modd Intel Object Option 

Z(Vii Source Ed itor< CPIM-86 Llbr.11)' < 

ROMSupport Package < !~TEL HEX Utility< 

Llbrary Source Code < )li~ed memo!')' models < 

MAKE. DlfF. and GRF.P < Sourec Debugger < 

One year of updates < Cl .'t Library < 


>lanx offers two commerci..11 de>1·elopment s)·stem., 

Aztec C86-c and Aztec C86·d. Items 11111.rked ·C are 

special features ol the Aztec 036-c system. 


Aztec C86-c Commercial System 5499 
Aztec C86-d Developer's System 5299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System 549 

NI system are upgradable by paying the differe n~ 
i.n price plus S10. 

Third Par1y Software: There are a numf)er ol hiith qual· 
ity support package5 for Manx Aztec C86 for scrt>en 
m3Jlagement. graphics. database mar>agcmenl. nd soft· 
"are de'l'l'iopment. 

Ctree $395 Greenleaf $185 
PHACT S250 PC-lint $98 
HAW $250 Amber Windows $59 
PRE-C $395 Windows ror C 5195 
WindScreen 5149 FirSfime $295 
SunScreen S99 C Util Lib 5185 
PANEL 5295 Plink-86 $395 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Manx Aztec C68k 

"Ubrary hallll/iny is n:ry flt·.nblt•. dorn1mmtatio11 is 

cxc~//,~11 ••. the hell a pt.·asufl! Jo u·ork i11 ... blow.< 

mNy tlr<! compeblrori for I'""'cumpil<! sp..'<'ll •. . 011 ex· 

cel/e11/ effort." 

Computer l..anguai1e ~iew. April 19 • 

Atlee C68k is the most "idcly used commercial com· 
pilcr for the Macintosh. Its quality. performance. and 
completeness place Manx Aztec C68k in a position be· 
)'ond comparison. It is a"ai~1hle in 5el'Cral upgradable 
••crsions. 
OplimlredC Creates Clickab\e Applications 
Macro Assembler Mouse Enhanced SHELL 
Overla1· Linker Eas1•Access to Mac Tuoll:>ox 
lksource ompilcr 'NIX Library Functions 
Debuggers 'lerminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C.Stuff Library 
MacRam Disk ·c Unifools (vi.make.diff,grep) ·C 

Library Sou re ·C One Year of Updates ·c 

Items marked < are available only In the Man,~ Aztec 
036-c system. Other features are in both the Aztec C86·d 
and Aztec 036-c systems. 

Azt.ec C68k-c Commercial System $499 
Az1ec C68d-d Developer's System 5299 
Az1ec C68k·p Personal System $199 
Ctree database (source) 5399 
AMIGA, CP/M.68k, 68k UNIX call 

Apple 0, Commodore, 
65u, 65C02 ROM 

Manx Aztec C65 
"The . IZFEL C system is 011e of th fines/ sof/11YJre 
1~1rkag~s 1ltm•.J SN.'tf' 

:\IBBLE re"iew. July 19 

A "a.st amount of buslnE-ss, consumer, and educa.tional 
software is implemented in Manx Aztec C6.i. The quality 
and comprehcn<h'<'ness of this 51-s.tern is competith"' 
with 16 bit C S)'Stems The S)'Stem includes a lu ll optim· 
ittd C compiler. 6502 assembler, linkage editor. 'IX 
library. screen and graphics libraries. shell. and much 
JT1-0re. The Apple II version runs under DOS 3.3. and 
f>roDOS. Cro s '"rs ions are a\'ailable. 

i he Aztec C65·cll2 Commodore syi;tem runs under 
the Cl28 CPIMem'1ronment and generates programs for 
the C64. C12 • and CPIM cm'1ronmcnt.s. Call for prlce5 
and availahilll)' of Apprentice, Personal and De>'<'loper 
'"'rsicms for the Comm<Jdorc 64 and 128 machines. 

Aztec C65·c ProDOS & DOS 3.3 5399 
Aztec C65-d Apple DOS 3.3 5199 
Aztec C65·p Apple Personal system 599 
Aztec C65-a for teaming C 549 
Aztec C65-c/128 C64, CI28, CP/M $399 

Olstrlbution ol Manx Aztec C 
In the USA. >tanx Softy, re 1·stems is the sole and ex· 

clusi1-e distributor ol Aztec C. Any telephone or mail 
order sales other lhan throu~h >lanx are unauthorized . 

Manx Cross Development Systems 
Cross de->eloped programs arc edited. compiled. assem
bled. and linked on one machlne (the HOST) and tral1$· 
!erred to another machine (the TA RGE"l) for execution. 
This method is usciul where the target machine is slower 
or more limited than the liOST. Manx cross compilers 
are used heavil1• to dC\·elop software for business, 
consumer. scientific. industrial, research, and education
..i applications 

HOSTS: VAX , 'JX(53000), l'Dl'·ll t::\IX ($2000), ~IS· 
DOS ($750). CPIM ($7501. M1\ CINTO H ($750). 
CPIM· k ( 750). XE:-ll X(5750). 

TARGETS: M ·DOS. CPIM·86. >taclntosh, CPN·68k, 
CPIM· 0, TR .SQ 3 & 4. Apple II, Commodore C64, 
8086J80x86 ROM, 68x x RO.'! . 8080/80 51Z80 ROM. 
65 ·x ROM. 

The first TARGET is iflC luded in the price of the HOST 
system. Additional TA RCETS are 5300 to 500 (non 
\l\XJ or 1000 (VAX). 

Call Manx for information on cro s dc"clopment to the 
68000. 65 16. Amiga. Cl2 . Cf'IM·6 K. \ 'RTX. and 
others. 

CP/M, Radio Shack, 
8080/8085/Z80 R0~1 

Manx Aztec CD 

"/'r had a fol oferpc•rietrce mtil dtffi!Mll C rompi/,•r: 

but thl! :l zlL'C (811 ComJ>i/cc1· u11d Prol~.rno11a/ /.A!rdu1J· 

men/ ystem is the best l 't-e .«'l.7r " 


&Plicro. December. 198.\. John B. Harrell Ii i 

Aztec C 11-c (CP/M & ROM) 5349 
Aztec C Il-d (CP/M) 5199 
C..tree database (source) 5399 
Aztec C80·c (TRS-80 3 & 4) 5299 
Aztec C80-d (TRS-80 3 & 4) 5199 

How To Become an Aztec C ser 
Tu become an Aztec C user call l-800-221-0>!40 or call 

1·800·832-9273 (800-TEC l\\\REJ. In NJ or out.side the 
USA call 201·530·7997. Orders can also be telexed to 
4995812. 

Payment can be 1:7)• check, COD. ;\merican E press. 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx ofiware ystems. 
Box 55, Shrewsbury, NJ 07701. 

How 1b Gel More Information 
1b get more information on Manx Aztec Cand related 

products. call l· 00-221.0440. or 20!·530·i99i. or write 
to Manx Software Systems 

30 Day Guarantee 
Any Manx A.7.tec Cdc-'!'lopment S)'Slem can be return· 

cd within 30 da1•s for a refund if It fails to meet )'Our 
needs. The only restrictions arc that the original pur
chase must be directly from Manx, shipped 11ilhin the 

·\ . and the package must be in resalable condition. 
Returned ilems must be receh·ed by Manx within 30 
da)'S. A small restocking fee ma)•be required . 

Discount$ 
There are spe<i..11 discounu a\'ai lahlc to professors. 

students, and consultanu. Adiscount is aho available on 
a "l:r.lde in" basis for users ol competing S)~tems Call for 
information. 
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The best bet. 

lf you' r betting your 
future on a 32-bit micro
processor-based system, 
you'd rather bet a winner. 
Today, the clear winner is 
the MC68020 microprocessor. 
It's faster. It's fully supported 
in hardware and oftware. 
It's backed by what others have 
called, "The strongest support 
team in the business'.' And, 
we're delivering production 
quantities. Now. 

In fact, last year Motorola 
shipped over 50,000 units 
and this year we expect to ship 
more than a quarter of a 
milbon MC68020s. 

Software support. Now. 
When you choose the 

MC68020, you get the larg t 
body of softwar available for 
32-bit microprocessor-based 
machines. Operating systems. 
Languages. Tools and utilities. 

ost independent development 
systems. And, of course, appli
cations. In fact, 80% of th 
microprocessor-based system 
d signs running U IX OSs are 
based on M68000 Family chips. 

The fastest just got faster. 
At 25 MHz, th latest ver

sion of the MC68020 and its 
arlier 20 MHz version remain 

TheMC68020 

the fa tes t general-purpose 
processors on the mark t today 
And fully compatible. But 
speed alone isn't the answer. 
And for the generation beyond 
the MC68020, we're com
mitted to higher performance 
devices while maintaining the 
M68000 Family softwarebase. 

Chips, boards or boxes. 
Motorola is with you at 

very I vet. As the world~ 
leader in VMEbu products, 
supplying MC68020-based 
vrvtEmodule'" and VMEsystem•· 
products, we can work with 
your development team at vir
tuaUy every level, including 
technical training. 

Betting the winner. 
Theres a lot of 32-bit 

talk in the press. Sampling 
quantities, blue sky and 
vaporware are fine, but 

maybe you'd rather not bet 
your company on them. 

When you're planning to 
build the kind of leading-edge 
systems that win in the market
place, Motorola offers you 
speed to market, aggressive 
pricing and the strength of a 
fully-realized 32-bit environment. 

If you're an executive 
evaluating microprocessors, 
software and support, call us 
at 1-800-521-6274. We'll arrange 
a one-on-one management
level meeting. Fast. And we'll 
show you why a better micro
processor, coupled with here
and-now volume production, 
software and support, adds 
up to a winning combination. 

UNIX is a registered trademark of AT&T 
Concurrent DOS and GEM DOS is 

a trademark of Digital Research Inc. 

VERSAdos is a registered trademark 

of Motorola 1.nc. 
VRTX is a registered trademark of Hunter 

& Ready, Inc. 

RTUX is a trademark of Emerge Systems 

ADA is a trademark of the Department 

of Defense 

VMEmodule and VMEsystem are 

trademarks of Motorola Inc. 

®MOTOROLA 



- - - - - -

Microprocessor Development 

Dreams Come True! 


On-Line Help menus, 

Command Glossary, 

and Word List. 


Windows can be used 

to view source files, 

previous traces, 

and more. 


Symbol translation 

or source code - - ---

line display. 


Screen displays scroll off 

into history buffer 
can be viewed later. 


Pop-up Mode 
------ Selection panel 

------ called by sofi key. 

Disassembly of code 
in memory can be 

compared wi th.trace in 
adjacent window. 

Symbolic debug 
register display. 

Context sensitive 
prompt line. 

NEW UniLab IrM: FOUR INSTRUMENTS IN ONE! 

Here are all the development 

[Ools you ever dreamed of integraced 
into one PC-controlled sysce m: 
• 	An Advanced 48-Channel Bus 


State Analyzer 

• 	 An 8/ 16-Bit Universa l Emulator 
• 	 A Built-In EPROM Programmer 
• 	 An Input Stimulus Generator 

The synergy of chese instru
mencs chat were designed togecher 
to work together saves you time and 
money. All UniLab II commands 
and menus are seamlessly integrated 
into a single super-efficient working 
environment. 

p•-~-----------------------
ACTION COUPON 

Send me info on UniLab II and 
your No-Risk IO-Day Evaluation! 

Name:_ _ _____ Tide: ___ 

Compan)•: - - - ------
Address: ______ _____ 

City: _____ ______ _ 

State/ZIP: _____ _____ 

Tel. : _ _______ Ext. _ _ 


UniLab Ir 
Universal Development Laboratory 

fe:! U...-.f~~Ell.t. 

r------ .·-··--- = 

Orion Instruments, Inc. ._....._ __ _...._. __ 
~~- --- --.-.-- --- -~--

An Integrated Software 
Environment, too! 

Imagine being able to spli t your 
screen and look at real-time program 
traces and the source code that pro
duced them at the same time! Then 
go to the On-Line Help or pop-up 
Mode Panels instantly. 

If you see something on a trace 
chat doesn 't look like last time, you 
can hold it in one window while 
you scroll back chrough your pre
vious displays. 

lf you set a breakpoint and 
single-step you can then go back to 
using the analyzer withou c missing 
a beat. You can even execute a DOS 
batch file from UniLab to edit, as
semble, and link then automatically 
load the new program and symbol 
table . UniLab use the full power of 
the PC. 

Find bugs fast with 
Hardware-assisted 
Debugging 

The traditional way to look for 
bugs is to single-step through sus
pect parts of the code untiJ you catch 
it in the act. Thi requi res a lot of 
guessing and wasted time. 

With UniLab's built-in analyzer 
you eliminate the guesswork. Just de
scribe the bug symptom as a trigger, 
and lee the UniLab hardware search 

for it as your program ru ns in real 
time. UniLab will show you a trace 
of the program seeps leading up to 
the symptom, almost like magic. 

A friendly user interface 
UniLab lets you use commands 

or menus - or a mixture of both. An 
on-line manual, soft-key help screens, 
a glossary of commands and their 
parameters, with full-screen wrireup 
are also at the ready. 

Reconfigure for any 8 or 
16-bit processor in seconds 

Thanks to our unique approach 
to emulation, changes between pro
cessor types require only cable and 
diskette changes. At last count, we 
specifically support over 120 micro
proce sors. 

Bonus! T he built-in EPROM 
Programmer and Stimulus Genera
tor are simply icing on the cake. 

Affordable capability 
How much does all chis superior 

capability cost? A lot less than our 
less able competitors, and probably 
a lot less than you expect. Our pro
ducts are sold with a Money Back 
G uarantee, and our crack team of 
Applications Engineers is standing by 
if you need help. Get the full story 
on che amazing niLab II and how it 
can liberate your development pro
jects, today. 

~---~-,_ 
~---· ~---702 Marshall Street CALL TOLL FREE: 1-800-245-8500

Redwood iry, California 94063 
In California (415) 361-8883 
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BY STEPHEN C. PERRY 

KEYED FILE 

ACCESS 
IN BASIC 

These routines 

provide efficient access 
to data ~les 

F 
or both beginn ing and 
experienced BASIC pro
grammers. maintain ing data 
on disk files can be a chal

ly Either way. programmers are 
limited by the file operations available 
in BASIC. 

Most versions of BASIC provide two 
methods for accessing records on a 
disk file : sequential and random. With 
sequential access. you locate a record 
by reading from the beginning of the 
file until you retrieve the desired 
record; updating a record requi res 
you to rewrite the entire file Random 
access allows you to jump around in 
the fi le. directly reading or writing at 
any location. The record to be located 
is designated by its relat ive fi le posi
tion with a GET or PUT statement. 

These access methods are ade
quate for the simple fi le-handling ex
amples in most BASIC manuals but 
are of limited use in interactive pro
grams that must respond promp ly to 
user requests. For example. an ac
counting program that maintains 
customer records should respond 
quickly to a query for information 
about any customer. 'fypically. this re
qu ires searching the file for a record 
with the name or customer code sup
plied by the user. Clearly. searching 
sequentially takes too long for all but 
the shortest files. and random access 
often prov ides no way to locate a 
record by a field value. Thus the need 
for another access method-one that 
will find a record by its fi eld value. 

Accessing records by field values. 
called ··keyed access... has long been 
ava ilable in high-level languages. 

/amtim1rdJ 

Stephen C Perry (3413 Malibu Dr.. Rafeigfi. 
C 2 7 607) is a ma11aqer of information 

lenging aspect of programming. For systems al Cotton lrrc. He specializes i11 ap
beginners. it's often a question of how plying microcompulers to office and manage
to do it for the more experienced. it's ment use. His interests are database ma11age
a matter of how to do it most effic ient- me111 systrn1s and local-area 11etworks. 
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KEYED FILE ACCESS 


Using such routines as ISAM (indexed 
sequential access method) . programs 
can read. write. delete. or update 
records by one or more key values. 
The programmer is relieved of coding 
the underlying search routine and 
maintaining data and file structures. 

This article describes a set of sub
rout ines you can use in BASIC pro
grams to provide keyed access. The 
routines enable you to randomly add. 
delete. update. and retrieve records 
based on a single. unique key value. 
The routines also provide sequential 
access to records based on ascend
ing or descending key value. 

Before examining the routines and 
how to use them. let's review the 
general concept and requirements of 
a fi le management system. 

FILE MANAGEMENT SYSTEMS 
The purpose of any file management 
system is to give you simple and fast 
access to records in a file. Ideally. the 
system should be set up as a "black 
box" that conceals from you the 
detailed steps needed to carry out file 
maintenance operations. Let's exam
ine this box and see how file access 
is accomplished. 

Logica lly. any file management sys
tem can be defined by its file struc
ture. its data structure. and its method 
of searching. The file structure deter-

KESO 

8 

9 

10 

11 
12 

I] 

14 

~:! m/:__ Polnt"r to do.

24686 1977 

300124354 

22234251>4 

287345673 

23334023 
263467332 
1298H32' 

342874294 

22 2714393 

24JH4445 

I IJ654JO 
23234502 

20234544 

toted record 

I 

2S5 - Numbe..- o f dele.ted reco..-ds 

H6 - umber of ac:t1ve l"ec:ords 

Figure I : Tfre SKAM vectors before a 
new record is inserted. 

mines how records are actually stored 
on a disk. including the contents and 
format of data files. and any indexes 
required for keyed access. The data 
structu re reflects how overhead infor
mation fo r accessing data is main
tained in the program . that is. the ar
rays or list structures containing 
pointers and key values. The search 
method is based on the algorithm 
used to access the data structure. 
Usually. the method of searching 
determines the data structure. 

Numerous techniques are available 
for implementing these essential fea
tures. To choose from them you must 
evaluate the data to be handled. The 
type of data. the quantity of data. and 
how the data wlll be accessed must 
all be considered. 

Type of data: The data can be rep
resented by records of fixed or vari
able length having no key fields. a 
single key. or multiple keys. The keys 
may be unique to each record. or 
records with duplicate keys may be 
allowed. 

Quantity of data : A fi le holding 
thousands of records usually demands 
a more elaborate structure and access 
method than one with a few hundred 
records. The concern with larger files 
is to minimize the number of disk ac
cesses required to search for a record. 
This is not as important for smaller 

PT':l.Q KESO 

24686197 7 

100324354 

222l42S64 
4 287145 673 

5 2Hl40H 
6 263467312 

HlllJJll 
8 142874294 

9 2227741 91 

10 243 234445 

II 11 3654)45 
12 2123 4543 2 

13 243234544 
14 

254 - Polnter to d"leted record253 m
255 - umber of deleted records 

256 - Number of etl•e re<ord• 

Figu re 2: Tfre SKAM vectors after a 
11ew record f1as been added. Nole the 
changes in the PT% vector. 

files. since it is possible co keep an in· 
dex and set of keys in memory for the 
enti re file. 

Processing requirements: Four 
basic operations are required on most 
files-record addition. deletion. modi
fication. and retrieval. What varies is 
how freq uently, and on how much 
data. each operation must be per
formed. 

Now. having examined the impor
tant features of file management in 
general. let's look at my file manage
ment routines. 

SKAM 
My routines are designed to handle 
files of approximately a thousand 
fixed-length records with a single 
unique key. I refer to this collection of 
routines as SKAM (single-keyed ac
cess method) . 

A data file and an index file make 
up the file structure of SKAM. The 
data fi le is simply a random file con
taining the records entered by the 
user. Normally. records are stored 
physically in the same order in which 
they are entered: the only exception 
is when space from deleted records 
is used. Opening and defining the for
mat of the data file is the responsibili
ty of the programmer and is de
scribed later. 

The index file contains pointers to 
the data file that permit access to the 
records in ascending and descending 
key order. The programmer need only 
provide a name for this file. Internally, 
SKAM assigns the index file as logical 
file I. It stores 64 pointers in each 
physical record. 

Besides the pointers for ordering. 
three other types of information are 
kept in the index file : the last pointer 
in the last record contains the number 
of active records in the data fi le: the 
pointer preceding th is one contains 
the number of deleted records in the 
data file; and a last-in/first-out stack of 
pointers to the deleted records pre
cedes these last two values. 

Corresponding to the data file and 
index file are two vectors (see figure 
I) used by the BASIC routines to hold 
record keys and addresses. KE$ con
tains the key values ordered by actual 
physical location. and PT% conta ins 
a sorted list of pointers that address 
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records by ascending key value. Vec
tor PT% contains the exact contents 
of the index file. with the deleted and 
active record information stored in its 
last locations. 

To understand the logic of this data 
structure. let's look at what happens 
when a record is added to a file. 
Figure I shows the original structure 
containing 12 records. Figure 2 shows 
it after a record with the key value 
333333333 has been added. Note the 
changes: 

• Location 7 in KE$. which held a 
deleted key value. now holds the new 
key. The physical record has been 
stored as the seventh record in the 
data file. 
• The total number of deleted 
records. in PT%(255) has been decre
men ted by I. 
• The total number of active records. 
in PTO/o(256) has been ,incremented 
by l. 
• A pointer addressing the new 
record (location 7) has been inserted 
in location 12 of PT%. This indicates 
that the new key is logically twelfth in 
key sequence. 

To delete a record. this process is 
reversed. A pointer is deleted from 
PT%. and the totals of deleted and 
active records are appropriately up
dated. The physical space of the 
deleted record is made available for 
reuse by placing a pointer to it in 
PT%. 

It is important to realize that these 
changes to PT% do not immediately 
affect the index file; all changes occur 
only in main memory. As a result. this 
vector must be wriuen back to the in 
dex file after all operations have been 
completed . 

To locate records by key value. a 
binary search is performed using the 
vector PT%. First. the pointer at the 
midpoint of the vector is selected. The 
key it points to in KE$ is then com
pared with a search key. If no match 
is found. the pointer search area is 
halved and the midpoint of the new 
range is selected. This process con
tinues until a match or no match is 
confirmed. 

By searching for keys in main mem
o ry. it is not necessary to access the 
disk for each comparison. Only when 

Table I : The SKAM routines arranged by function . To invoke an operation. set 
JI% to tlie required value. Depe11ding upon tlie opercitio11. otlier variables will 
also liave to be set. Tfie return code. RCO/o. iridicates tlie result of tfie operation. 

11% Operation F1$ A$ NXO/o RC % 

Set Up Data 
Slruclure 

Name of 
index file 

O - Successful 
1 - Index name 

or MXO/o not 
defined 

2 Add Record Key value 0 - Successful 
1  Key exists 
2 - File is lull 

3 Rewrite 
Record 

Key of record 
lo rewrite 

O - Successful 
1 - Key does 

not exist 

4 Delete 
Record 

Key of record 
to delete 

O - Successful 
1 - Key does 

not exist 

5 Read Record 
by Key 

Key value Relative 
position of 
record 

O  Successful 
1 - Key does 

not exist 

6 Read 
Relative 
Record 

Relative 
location 

O - Successful 
1 - Invalid 

location 

7 Store Index O - Successful 

8 Display File 
Statistics 

0 - Successful 

a match ·is found must the actual 
record be read or written to disk. This 
works because a matching key found 
in the rith location of KE$ has its cor
responding record at the nth record 
position in the data fite. 

USING THE SKAM ROUTINES 
The eight operations shown in table 
I are available for your BASIC pro
grams. To use them. set variable 11% 
to the value of a desired operation. 
set any required parameters. and 
issue a GOSUB command to pass 
program control to the entry point of 
the SKAM subroutines. The desired 
operation. determined by 11%. will be 
performed and a return code sent 
back in variable RCO/o. If this value is 
0. the operation was successful: other 
va lues identify specific errors. 

Ler·s look at the details of these 
eight operations. 

I. Set Up Data Structure reads the 
pointers from the index fi le into the 
vector PT% and reads the keys from 

the data file into KE$. This routine 
must be called before the other oper
ations can be used. If F1$ or MXO/o is 
not defined. a code of I is returned. 

Parameters: 11%= I. F1$=name of 
index fi le. MXO/o-maximum number 
of records. 
2. Add Record stores a new record in 
the data file. The index is automati
cally updated to locate the record in 
proper key sequence. If a record with 
the key already ex ists. the operation 
will fail. 

Parameters: 11%=2. A$=key of 
record to be stored. 
3. Rewrite Record writes a record back 
over itself. This allows a program to 
update a record by reading it. chang
ing a field. and then rewri ting the 
altered record in its old location. 

Parameters: 11%- 3. A$ - key of 
record to be rewritten. 
4 . Delete Record deletes a record hav
ing the specified key. Internally, the 
record is logically- not physically-

rco"lill ued) 
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Inquiry 172 

Enclosures 
& power 
supplies for 
FLOPPY, 
WINCHESTER, 
TAPE DRIVES, 
SINGLE 
BOARD 
COMPUTERS

•S-100 
SYSTEMS. 

8 inch 
5inch 
3inch 

CUSTOMIZING 
AVAILABLE 

Coll or write 
for free 
catalogs 
and 

/ 

=1~ 11~~~~1~ 1 ·: 
RESEARCH CORPORATION 


8620 Roosevelt Ave. • Visalia , CA93291 

209/ 651-1203 


TELEX 5106012830 (INTEGRAND UD) 

EZLINK 62926572 


We accepl BankAmericard/VISA 

ond MasterCard 


KEYED FILE ACCESS 


Listing I : A simple BASIC program for maintaining employee rewrds illustrates 
tfte use of SKAM rout i'1es. 

1 •--------------------------------------- ---
2 SAMPLE PROGRAM USING KEYED ACCESS ROUTINES 

J ~------------------------------------------5 UA$• " A" ' .• DRIVE CONTAINING DATA 
16 OPEN "R" ,f2,UA$+" ; DATA.EMP " ,84 ' .. OPEN DATA FILE 
17 FIELD if2, 9 AS KY$, 20 AS NM$, 6 AS BD$ , 1 AS SX$ , 3 AS JC$, 20 AS A1$, 20 AS 
A2$ , 5 AS ZP$ 

18 • 
19 KY$ - ZIP CODE (KEY) JC$ - JOB CODE 
20 NM$ - NAME A1$ - STREET ADOR . 
21 BD$ - BIRTH DATE A2$ - CITY-STATE 
22 SX$ - SEX ZP$ - ZIP CODE 
23 
25 MXX• 150 ; F 1$•" PTR. EMP" ' • • INDEX FILE NAME 
30 l l l• 1; GOSUB 2000 ' • . INITIALIZE DATA STRUCTURE 
3 1 
32 INPUT "OPERATION (D , A,L,S, LA,U,Q) "; Q$ 
33 I F Q$• "D" THEN GOSUB 150 : GOTO 32 DELETE 
34 I F Q$• " L " THEN COSUB 1B0: GOTO 32 LIST INDIVIDUAL DATA 
35 I F Q$• "A" THEN GOSUB 100 : COTO .32 ADD 
JS I F Q$• "S" THEN Ill-8 : cosua 2000 : GOTO 32 ' DI SPLAY STATISTICS 
37 If Q$• " LA"THEN GOSUB 200: COTO 32 LIST ALL RECORDS 
JB If Q$•"U " THEN COSUB 250: COTO 32 ' UPDATE RECORD 
40 If Q$<>"Q" THEN 32 
50 CLOSE : END 
97 • 

98 ' •"*• • ADO RECORD 

99 • 
100 INPUT " SSf "; A$ ; IF A$• "END" THEN 120 ELSE If LEN(A$)<>9 THEN 100 
101 1u:-s :COSUB 2000 : IF RC%<>0 THEN LSET KY$-A$: COTO 102 ELSE PR I NT"u ERROR 
- KEY ALREADY EXISTS " : GOTO 100 


102 INPUT " NAME ";F$ : LSET NM$•F$ 

105 INPUT " BIRTH DATE " ;F$ : LSET BD$•f'$ 

107 INPUT " SEX" ; F$: LSET SX$•F$ 

109 INPUT " JOB CODE" :F$ : LSET JC$• F$ 

110 INPUT " STREET";F$ : LSET A1$•F$ 

111 I NPUT " CITY-STATE " ; F$ : LSET A2$•f$ 

112 INPUT "ZIP COOE "; F$ : LSET ZP$-f$ 

115 1Il•2 : COSUB 2900 ' .• AOO RECORD 

116 IF RCl-0 THEN 100 ELSE PRINT"u ERROR - RECORD CANNOT BE STORED" : COTO 100 
120 11:1:-7: GOSUB 2000 ' .• STORE POINTERS 
122 RETURN 
147 
148 ' ••••• DELETE RECORD 

149 

150 STl•0 

151 INPUT "CODE TO DELETE ":A$ : IF A$• " END " THEN 156 
152 II:l-4 : oosue 2000 

154 If RCl•0 THEN STl•l ELSE PRINT "n ERROR - KEY DOES NOT EXIST " 

155 COTO 151 

156 If STX-1 THEN lll•7 : GOSUB 2000 ' RESTORE POINTERS IF RECORD DELETED 

158 RETURN 

177 • 
17B ' ••••• L IST JNOIVIOUAL RECORD 
179 • 
180 I NPUT "SOCIAL SECURITY NUMBER " :A$ : If A$•"ENO " THEN 190 
1B2 11:1:-5 : GOSUB 2000: I f' RCl<>0 TliEN PR l NT " ..ERROR - KEY DOES NOT EX I ST " : GOTO 
180 

183 PRINT 
184 PRINT " NAME : " ;NM$ 
185 PRINT " JOB CODE: "; JC$ 

186 PRINT "BIRTH DATE ; "; LEFT$(BDS,2) ; "/" ;MID$(BD$ , 3 , 2); "/ " :RICHT$ (BD$ ,2) 

187 PRINT ADDRESS : ":A1$ 

188 PRINT TA8(13);A2$ : PRINT 

189 COTO 180 

190 RETURN 

197 • 

198 ' ••••• L IST RANCE OF RECORDS 

199 • 

200 NX:l-0: II%•6 : Kl•0 

202 NXl•NXl+ 1: GOSUB 2000 

204 IF RCl<>0 THEN 210 

205 PRINT KY$,NM$ 

206 Kl • ta+l: IF K%<10 THEN 202 ELSE INPUT " >" ;Q$ ' •• PAUSE 

207 IF' Q$o"ENO" THEN K%•0 : COTO 202 

210 RETURN 

247 • 
248 • o•o• UPDATE RECORD 
249 
250 I NPUT "SSf " ;A$: I F A$• "END " THEN 270 
252 1Il•5:COSUB 2000 ' . . FETCH RECORD TO BE UPDATED 
254 I F RCl•1 THEN PRINT " •• ERROR - RECORD DOES NOT EXIST": COTO 250 
255 PRINT " N'-ME : /" ;NM$; " /" ;: INPUT F$: IF LEN(F$)<>0 THEN LSET NM$•F$ 

(cc1d i11ued) 
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$2000? 

That's Too Darned High! 


Why should a CAD package cost more than a Word over 50 plotters. Compatibility with most graphics adapt
Processor? It shouldn't! Lots of people ask how we can ers, digitizing tablets, and mice. Compatibi lity with most 
offer a CAD system as good as ProDesign II at a price as display adapters. Compatibility with any software that can 
low as $299. It's easy. A PC Software Package does not produce HP plotter commands. Compatibility with main
cost $2000 to manufacture. It doesn't even cost $200. It frame CAD systems (IGES). All at no extra charge! (You 
makes us ask the questions. " Why do comparable CAD can also get an AutoCAD Interchange Util ity for $99 that 
packages cost $2000 and more?" "What makes a CAD converts drawings to or from the AutoCAD format.) 
package cost more than a Word Processor?" What additional hardware do you need? None! An 

ProDesign II doesn 't. ProDesign II is the complete IBM PC compatible and 512K RAM are al l you need. 
CAD package you get for $299. With ProDesign II, you ProDesign II produces high resolution drawings on your 
get such advanced features as Auto Dimensioning, Area dot matrix printer - better than .005 .. resolution on an 
Fill. Fi llets. Mirroring, Isometrics. Curve Fitting. Object IBM/Epson compatible printer. And you don't have to get 
Snap, Anributes, Drawing Merge, and many, many more. a mouse or digitizing tablet. ProDesign ll is designed for 
Features once available only for $2000 or more. Features easy and efficient keyboard use. You won't even need a 
you get at no extra charge with ProOesign II. math coprocessor, although it is supported. From a small 

But there is another, very important reason you drawing on a dot matrix printer to an E-Size drawing on a 
should get ProDesign II. ProDesign II is very unique large plotter, ProDesign II is the one to use! 
among CAD packages. It is easy to learn and use. When 
we call ProDesign II "The Easy To Use CAD System", ProDesign II - Affordable, Compatible. and Usable! 
we 're not joking. You will be productive with ProDesign II Where do you get it? See your local dealer or contact: 
in an hour or two instead of a week or two. American Small Business Computers. Inc. 

What else does Pro Design II offer? Compatibi lity. 11 8 Sout h Mill Street 
Compatibility with over 100 printers. Compatibi lity w ith Pryor, OK 74361 

9 18/ 8 25-4844 
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Inquiry 67 

KEYED FILE ACCESS 
Think It 

257 PRINT "BI RTH OAT[ : / "; BO$;"/"; : JMPUT F'$: IF' LEN(F'$)<>0 THEN LSET BD$=F$ 
258 PRINT "SEX: /" ;SX$; "/" : : INPUT F$: IF" LEN(F$)<>0 THEN LSET SX$•F$ 
260 PRINT "JOB CODE : /" ;JC$ ; "/":: INPUT F'$ : IF LEN(F$)<>0 THEN LSET JC$~F$ 
252 PRINT "STREET : /";A1$: "/":: INPUT F'$: IF LEN(F$)<>0 THEN LSET A1$•F$ 
263 PR INT "CITY-STATE : / ": A2$ ;"/ ";: INPUT F$ : IF' LEN(F$)<>0 THEN LSET A2$ •F$ 
265 PRINT "ZIP CODE: /":ZP$ :"/";: INPUT F$: IF' LEN(F$)<>0 THEN LSET ZP$-F$ 
268 l!X-3 : GOSUB 2000 ' .. RESTORE UPDATED RECORD 
268 PRINT " " : GOTO 250 
270 RETURN 
1995 . 
1996 --------
1997 . - FILE WANACEMtNT SUBROIJTINES (ll:Ull<X,F\$,A$,PU.PT$, NXl.Rc:o 
1998 . --------
1999 • 
2000 RCS.-0 : IF Ill<1 OR II :b8 THEN RCX-1 : RETURN 
2001 IF 111•1 THEN 2006 : ' ELSE STORE VARIABLES USED BY SUBROUTINES 
2004 ZZ1(1)•JI : ZZ1(2)•JJI : ZZl(3)•K%:ZZl(4)•LOI: Zll(5)•Hll: ZZl(6)•ZI
2005 • 
2006 ON Ill GOSUB 2035,2080,2090,2100 , 2150 , 2200.2250,2280 
2007 • 
2008 IF IIX-1 TH£N 2010 : ELSE RESTORE VARIABLES USED BY SUSROUT INES 
2009 Jl•ZZ1(1) : JJX-Zll(2) : Kl-ZZl(J) : LOX-ZZl(4): Hll-ZZl(5): n--zzl(S)
2010 RETURN 
2034 REM -- (1) SUBROUTINE (MXl,f"1$) - INPUT POINTERS AND KEYS 
2035 IF MXl<1 THEN RCX-1: RETURN 
2037 MRlr-(INT((MXl+2)/64)+1)•64 
2038 DIM PT$(64),PTl(MRl),KE$(MXl),ZZl(8)
2040 OPEN "R " .l1.UA$+•: "+F 1$, 128 • INDEX f"ILE 
2042 FOR JX-1 TO 64: FIELD fl,(Jl-1)•2 AS DU$, 2 AS PT$(JI) : NEXT JI 
2050 KJ:-0 : IF LOF(1)•0 THEN 2062 
2051 F'OR Jl•l TO INT(MRl/64) 
2052 GET 1,JI ' .. INPUT RECORD CONTAINING 64 POINTERS 
2054 FOR JJX-1 TO 64: Kl-K~l : PTl(Kl)-CVl(PT$( JJI)): NEXT JJI 
2055 NEXT JI 
2056 • 
2057 IF PTl(MRl)•0 THEN 2062 
2058 FOR Jl•l TO PTl(MRl)+PTl(MRl-1)
2059 GET 2, JI : KE$(Jl)•KY$ 
2060 NEXT JI 
2062 RETURN 
2079 REM -- (2) SUBROUTINE (MRI.A$, R~) -- ADO RECORO TO FILE 
2080 GOSUB 2500 : Jr 1<1>0 THEN RCl-1; GOTO 2088 
2083 COSUB 2520 : Ir ZX>MRS- 1 THEN RCX-2: GOTO 2088 
2085 Kl--Kl :GOSUB 2540 ' .. INSERT POINTER , PTX(!Ol)•Zli
2086 KE$(Zl)•A$
2087 PUT 2,ZI' .. STORE NEW RECORD 
2088 RETURN 
2089 REM -- (3) SUBROUTINE - REWRITE REOORO 
2090 GOSUB 2500 : IF 1<%<0 THEN Rcs-1 : GOTO 2098 
2092 PUT 2,PTl(KI) ' . . STORE RECORD 
2098 RETURN 
2099 REM -- (4) SUBROUTINE (MRl,A.$,RCI) - DELETE A RECOR.D 
2100 GOSUB 2500: IF Kl<0 THEN RCl-1: COTO 2118 
2102 ZX-PTS(K%) : IF Kl-PTl(MRI) THEN 2107 
2104 FOR JX-1(1 TO PTl(MRl)-1: PTl(Jl)•PTl(Jl+1) : NEXT JI 
2107 JJS-PTl(MRl-1) 
2108 PTl(PTl(MRl))•B: PTl(MRl)•PTl(MRl)-1: PTl(MRl-1)•JJl+1 :PTl(MRl-2-JJl)•Z:r;
2110 RETURN 
2149 REM --- (5) SUBROUTINE (MRl,A$,NXl,RCI) - READ RECORD BY KEY 
2150 GOSUB 2500 : IF Kl<0 THEN RCS.-1 : COTO 2155 
2152 GET 2,PTl(KI) ' . . INPUT RECORD 
215J NJa.-KS 
2155 RETURN 
2199 REM -- (6) SUBROUTINE (MR:l,NXI.~) - READ RECORD BY SEQUENCE 
2200 IF NXl<0 OR NX:bPTl(MRI) THEN RCX-1: GOTO 2205 
2203 GET 2 , PTl(NXI) 
2205 RETURN 
2249 REM -- (7) SUBROUTINE (MRI) - RESTORE POINTERS 
2250 KS-0 : ZX-INT((PTS(MRl)-1)/64)+1
2252 FOR Jl-1 TO ZS 
2253 FOR JJX-1 TO 64: Kx-Kl+l : LSET PT$(JJS)•MKI$(PTl(KI)) : NEXT JJI: PUT 1,J:i; 
2254 NEXT J I 
2255 KX-INT(MRl/64): IF Zl-K% THEN 2259 
2257 Kx-(Kl-1)•64: rOR Js-1 TO 64: LSET PT$(JS)•MKl$(PTS(Jl+Kll:)) :NEXT JS :PUT 1, 

INT(MRl/64)
2259 RETURN 
2279 REM -- (8) SUBROUTINE - DISPLAY FILE STATISTICS 
2280 PRINT " ":IF PTl(MRl)•0 THEN PRINT "•• NO RECORDS IN FILE": GOTO 2290 
2282 PRINT " ••FILE STATISTICS ••": PRINT • " 
2283 PRINT 1. RECORDS IN FILE : • ;PTX~MRI)
2284 PRINT " 2. DELETED RECOROS: "; PTI MRl- 1) 
2285 PRINT " 3. LOWEST KEY: "; KE$(PTI 1))
2286 PRINT • 4. HIGHEST KEY: ";KE$(PTl(PTl(MRX)))
2287 PRINT • " 
2299 RETURN 
2498 . 
2499 REM -- SU9ROUTINE (MRI.A$, Kl) - BINARY SEARCH 
2500 IF PTl(MRl)•0 THEN Kl-- 1: RETURN 
2502 LOS-0: Hllt•PTl(MRI)+ 1 
2504 Ml•INT((LOS+ttlS)/2)
2505 IF A$•KE$(PTl{ltl)) THEN Kl-Ml: GOTO 2510 (continued) 
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25~ 6 IF' A$>KE$ (PTX(MX)) THEN LOX-Ml!: : EL SE HIX-Ml!: 

2506 IF L0%+1 <> Hlll: THEN 2504 ELSE KX--Hl lC 

25 10 RETURN 

2518 . 

2519 REM -- SUBROUTINE (MRlC,PTX .ZlC) -- LOCATE FREE RECCIRO HI OATA FI LE 

2520 IF PTlC(MRlC-1)•0 THEN Z%•PTlC{t.IRX)+I: GOJO 25J0 

2522 JX•PTX(MRlC): J JX•PU(MRX- 1) 

2524 ZlC•PTX(MRl-1-JJll:): PTX(MRll:- l)•PTll:(M~1)-1 : PTX(MR%-1-J JX)•0 

2SJ0 RETURN 

2538 • 

2539 REM -- SUBROUTINE (MRX,KX,ZX) - - INSERT POINTER INTO POI NTER VEC TOR 

2540 IF KX-PTX(MRX)+I THE N 2548 

254 2 FOR Jll:•P Tll:(MRlC)+1 TO KlC+ 1 STEP - 1 

2544 PTX(JlC)•PTlC(JlC-1) 

2545 NEXT Jll: 

2546 PTX(Kll:)•Zll: : Plll:(MRX)•PT%(MR%)+1 

2550 RETURN 

2997 . -------
2998 ' - PROCRAM TO INITIALIZE INDEX FILE 

2999 . ---------------------------------
3000 PRINT " ": PRINT TAB(S); •.. INITIALIZE INDEX FI LE •• " : PRINT " " 

.3001 INPUT ">DRIVE TO CONTAIN 0ATA" ;UA$ 

J002 INPUT "> FI LE NAME" ; F$ 

J 004 INPUT ">MAX IMUM NIMBER or RECOROS FILE Yllll HOLD " ;MX% 

3006 MRX• (INT((MX%+2)/64)+1) • 64 

.30118 DIM PT$(64) 

.3009 ·-----------· OPEN f!LE ANO SET POINTERS TO 0 

.3010 OPEN "R" .l1,UA$+" : "t-F$, 126 

3012 FOR JX-1 TO 64: FIELO f1,(JX-1)o2 AS DU$,2 AS PT$(Jll:) :NEXT JlC 

3014 ZR$•MKl$(0): FOR Jll:-1 TO 64 : LSET PT$(Jll:)•ZR$: NEXT Jll: 

3015 '------------ STORE BLOCKS OF ZERO PO INTERS 

J0 16 FOR Jll:•1 TO MRX/64

3018 PUT 1, JJC 

.3020 NEXT JX 

J022 PRINT " ": PRIMT " llllTIALIZATION COW'LETE ON OR IVE " ;UA$ 

.3025 ENO 


deleted: A pointer is set up ind icating Pa rameters: 11%=7 . 
that the space can now be used for 8. Display File Statistics prints the 
storing a new record_ following fi le information on the 

Parameters: 110/o .. 4. A$ = key of screen : 
record to delete 1. RECORDS IN FI LE:
5. Read Record by Key allows the 2 DELETED RECORDS:
record with the spec ified key to be 3. LOWEST KEY:
read from the data file. This rout ine 4. HIGHEST KEY: 
also returns the relative key sequence 
o f the record in the variable NXO/o. Parameters : 11%=8. 
This means. for example. that if the 
key va lue is the lowest in the file. NXO/o A SAMPLE PROGRAM 
is set to I. To ill ustrate the use of these SKAM 

Parameters: 11%= 5. A$ = key o f routines. let's cons ider a simple pro
record to read. NXO/o - key sequence gram for maintaining employee 
6. Read Relative Record reads the nth records (see listing I) It uses a social 
record-based on key sequence-in securi ty number as the key field for 
the file_ For instance. if you want to each record. [Editor"s note: Listing l. wf1id1 
read the record with the lowest key. runs on IBM PC-compatible macf1ines !tsing 
set NXO/o to I and call this rout ine. BASIC. is available in a variety of formats: 
Conversely. to read the record with see tf1e insert uird following page 368.1 
the highest key value. set NXO/o to the The list ing consists of th ree sec
number of records in the file befo re tions: (I) lines 1-270 are the sample 
cal ling. program: (21 the SKAM routines are 

Pa rameters: 11% - 6. NXO/o - relative in lines 2000- 2550: and (3) a short 
posit ion of record to be read . program to build and initia lize the in· 
7. Store Index writes the values of the dex file begins at line 3000. Referring 

vector PT% back into the index file to tables 2 and 3. let's look at the 

and must be cal led after records have most important features o f the code. 

been added or deleted. If these oper Any program using the SKAM rou

ations occur and the program ends tines must take care of some over

wi thout calling this rou tine. all your head: 

changes will be lost 


Inquiry 226 

Lanquaqes·· 

Atari ST'e Amiga'"• QL" 

LATTIC E® C 
The well known LATTIC~ C complier. full feawred 
por1able implemen1alion. 

MCC™PASCAL 
An ISO/ANSI standard Pascal. A fas t single pass com
piler. ideal lor commercial, educational and personal 
use_ 


MCC'M ASSEMBLER 

A prolessional s1andard macro assembler with many 

powerful lea1ures. 


CAMBRIDGE LISP 

LISP Interpreter/compiler providing a complete LI SP 

development environment. 


BCPL 

A power1 ul compiler oflering 1he convenience or a high 

level language wi1h the llexibillty of an assembler. 


APL 

Keyword and symbolic versions ol this impor1ant 

language lrom MlcroAPL. 


MCC'" BASIC 

68000 BASIC in1erpreters and compilers lrom 

MetaComCo_ 


MENU+ ' w 

An easy to use program envlronmenl with pull-down 

menus . Menu + comes lree with Atari software. 

Upgrades ready for registered users_ 


TOOLKIT 

Provides useful tools and utilities. From the people who 

wroie AmlgaDOS_ 


Atari'" Commodore'" Sincla ir'" 
Product ST Amiga QL 

Laltice C $149.95 $149-95 $129 -95 
Pascal $99.95 $99-95 $99_95 
Assembler $79.95 $49.95 
Usp $199.95 $199.95 $79.95 
BCPL TBA TBA $79 .95 
APL Key. $149.95 TBA $129.95 
APL Sym. $245.00 TBA $129 .95 
MENU+ $29.95 TBA 
TOOLKIT TBA $49.95 

• ~ available lrom Commodore 

t "' avaJlable lrom Atari 

Cambridge LISP is available lor CP/M·6SKLm 

OL Lisp Includes interprete only 


The Quality Source for 66000 Sottware 

5353 I E Scons Valley Dr. , Scotts Valley. CA 95066 


Contact your local daaler or call : 

Tel: US 800-AKA·META 
Cal 800·GET-META, Eur (UK) 44-272·428781 
Telex (UK) 444874 METACO G -=-· ~ 
Add 6.5% tax ii CA resident. · · 

l<!Hice is a revislered lradem;11k ol lilllce Inc . 

Amloa and Aml~aoos is a1rademark cl Commodofe·Amiga Inc. 

Alari ST Is a reglslered lrademark cl Alan Inc. 

CPI M·68K is a 1rademark or Dlgllal Resurcn Inc 
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Table 2: Description of tlie employee record-keeping program by BASIC code 
numbers. 

Lines 	 Description 

16, 17 	 The data file is opened and its format defined. This file must be 
opened as logical file 2, and the variable used lor the key (social 
security number in this case) must be KY$. 

25 	 MX% is set to the maximum number of records to be contained in 
the data file, and F1$ is assigned the name of the index file. This 
information must be the same as that used in the index-lile
initialization program. 

30 A call is made to the fi le management routines to set up the data 
structure. The subroutines will allocate the vectors PT% and KE$ 
and read pointers and keys into them. 

100- 270 The subroutines in the sample program that direct the file 
maintenance operations on the employee file. By calling the 
appropriate SKAM routines, they provide an example ol how to 
add, delete, and list records. 

• The data file must be opened as 
logical file 2 (line 16). 
• Variable KY$ must be defined as 
the key (line 17) . 
• Variables MXO/o and F1$ must be set 
to the maximum number o f records 
in the file and the index filename. re
spectively. 
• The SKAM routines must be cal led 
with IJO/o set to l in order to initial ize 
the data structure .l line 30) . 

Four variables. KE$. PT% . PT$. and 
ZZO/o. must be reserved for use by the 
file management routines. To mini
mize the number of reserved vari
ables. the rout ines store all other 
locally used variables in vector ZZO/o 
when the code is entered (line 20041 
and restore them upon exit \line 

Table 3: Description of the SKAM subroutines and index· file- inil ialization 
program by BASIC code numbers. 

Lines 	 Description 

2000-2010 

2035-2062 

2080-2088 

2090-2098 
2100- 2110 

2150- 2155 
2200-2205 

2250-2259 
2280-2290 
2500- 2510 

2520- 2530 

2540- 2550 

3000-3025 

The control section of the file management routines that stores 
locally used variables and calls the desired routine 
Subroutine 10 input poinrers from the index file and store them in 
vector PT% and to read keys from the data file and store them in 
KE$. 
Subroutine to add a new record to the data file. It calls routines to 
insert the new pointer and locate a free space in the data file The 
new record is stored in this location. 
Subroutine to rewrite a record lo the data fi le. 
Subroutine to delete a record. The pointer to the record to be 
deleted is located and moved to the section in PT% containing 
pointers to deleted space. 
Subroutine to retrieve a record with key value in A$. 
Subroutine to retrieve a record based on its position in ascending 
key sequence. NX% contains the relative position . 
Subroutine to write pointers in PT% back to the index file. 
Subroutine to display certain file statistics. 
Binary search routine. Using the pointers in PT%, the vector KE$ is 
searched to find a key matching A$. If a match is found , KO/o is set 
to the location in PT% pointing to the matched key : if no match, 
K% is set to the negative value of the location in PT% where it 
would be inserted. 
Subroutine to locate the next free physical record in the data file. If 
any records have been deleted, it uses the space from the last one 
deleted; if there are no deleted records. the next position at the 
end of the file is used. 
Inserts a pointer to a new record in PT%. The pointer is placed at 
PT%(K%) , and alt pointers above it are shifle.d up one position. 
The program to create and initialize the index fi le. The size of the 
file is determined by the number of records the data file is to 
contain. For each 64 data records, one block of pointers is 
allocated in the index file. Additionally, there must be space at the 
end of this file for keeping count of the number of deleted and 
active records. 

2009). 
The file ma nagement section 

stresses a modular. easily understood 
design. The sample program invokes 
this section by setting 11% to the 
number of the desired operation and 
executing GOSUB 2000. In line 2006 
the controll ing section passes control 
to the required subroutine. A return 
code in variable RC% indicates the 
status of the operation. 

Prior to using the SKAM routines. 
you must run the short initia lization 
program shown at line 3000. This pro
gram asks for the filename and 
number of records to be contained in 
the data file. It then creates the index 
fi le and initializes the pointers. Note 
that lf you give the name of an exist· 
ing index file. the program wil l write 
over the old index . 

CONCWSION 
For programs requiring single-keyed 
access to a file. I have found these 
routines to be an effective. timesaving 
approach to flle 1/0. I maintain the 
code in a software library and append 
it to programs needing keyed access. 
such as payrol l. general ledger. and 
membership programs. At less than 
100 lines of code. I thi nk the rou tines 
offer one of the easier ways to begin 
accessing records by key va lues. 

!Editor's note: The keyed-access filinq 
routittes presented here are in BASIC. For a 
similar treatment of this method implemettted 
in Pascal. see Bruce Webster's ""A Simple File· 
lndexinq Sche~11e" in tf1e June BYTE.I • 
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BY ]AMES FELDMAN 


Two ways to interface 
a machine language 

routine to Pascal 

S
ome cri tics of Pascal have 
complained about its in
ability to communicate with 
mac hine language or 

assembly language routines. If you 
need to do real-time or real-world pro
gramming in a Pascal environment. 
then access to the real machine is 
essential. Many Pascals have exten
sions that do allow such un-Pascal-like 
goings-on. For example. Apple. Micro
soft. and DEC Pascals all provide tools 
that let you get at the guts of your 
machine. With such tools. it is not all 
that difficult to gain access to the real 
machi ne if you understand how vari
ables and data are tra nsferred from 
one procedure to another within a 
Pascal envi ronment. 

Let's say that you want to do some 
signal processing on data coming in 
from the outside to an Apple II. For 
example. you might want to analyze 
an aud io signal to see what its power 
spectrum is. The data is available 
through a machine-specific device
an analog-to-digital converter (ADC) 
board. To fi nd out what the power 
spectru m is. you have to gather the 
data and analyze and display the 
results. One numerical tool for analyz
ing and displaying these results is a 
fast Fourier transform. wh ich is an 
effic ient algorithm for finding the 

REAL TIME 
UNDER REAL 
PASCAL 
Fourier seri es tha t best characterizes 
a finite sample of a waveform. If you 
were writing the FFT program. you 
would most certa inly want to do it in 
a high-level language. For this par
t!cu lar application. you might also 
have some filteri ng to do. so you 
would have to perform stil l other pro
cedures for signal conditioning. You 
might want to see the results of such 
analysis as a graph. so you would use 
graphing routines. Note that you can 
perform all these functions using 
Pascal procedures. In other words. the 
signa l is to come from the outside 
world. but everything else is to be 
done in the computa tionally comfor
table higher-level language. 

To feed the FFT routine. you want 
a set of 256 equally spaced samples 
of a real signal. You probably want to 
be able to control both the spacing 
and the source of the signal. and you 
want that frame of points available for 
direct processing in Pascal. If it is 
given that V1 is the name of the array 
to contain the 256 samples. CHAN
NEL is an in teger that indicates where 
you would like your signal to come 
from. DELAY is another integer that 
specifies how long it is between 
samples. and FRAM E is the name of 
your assembly language routine. then 

there are two ways you might proceed 
in constructi ng the interface between 
Pascal and assembly language. One 
way is to define the procedure 
FRAME with parameters CHANN EL 
and DELAY transferred by value and 
V1 transferred by address. You would 
ca ll the assembly language routine as 
follows: 

FRAME (CHANN EL, DELAY, V1); 

(For an explanation of the terms 
"transfer by va lue" and "transfer by 
address." see the tex t box "The Com
munication Problem"' o n page l 46.) 
The other way is to make all variables 
global so that both Pascal and assem
bly language can access them direct
ly by name. The cal l to the assembly 
language routine would simply be 
FRAME wi thout any pa rameters. 

Figure I shows the relat ionship be
tween the several segments of the 

(ronti"uedi 
lames Feldman leaches computer archilecture 
and semiconductor theory al Northeastern 
UMivers it y; he caM be reached al the Depart
ment of Electrical and Computer Engineer
ing, Northeastern UMiversity, Boston . MA 
021 15. He has a B.S.. M.S. . and Pf1.D. from 
GArnegie-Mellon U11iversity. His i11 terests are 
computer architeclure aMd semiwnductor 
devices. 

SEPTEMBER 1986 • BYTE 145 



REAL TIME UNDER PASCAL 


THE COMMUN ICATION P ROBLEM 

T here are two ways ror a Pascal example. in the procedure definition routine. However, having the keyword 
procedure to communicate with VAR precede the variables U and V PROCEDURE EXAMPLE(X,Y: 

other routines: through a '"transfer by 	 causes the address of the variables to INTEGER; VAR U,V:INTEGER) 
address·· or a '"transfer by va lue:· The be transferred: it does not cause the 
difference between these calls is the values of X and Y are transrerred variables to be copied. Any change 
similar to the difference between giving by value to the procedure and. there that the procedure EXAMPLE makes 
someone an original document and fore. any change that EXAMPLE makes in U and V will change corresponding 
giving him or her a photocopy. For in them is not returned to the ca lling variables in the calling routine. 

Listing A: This program demo'1strates tfre diffemice between transfer bl) data and transfer by address_ 

PROGRAM TRANSFER; 

TYPE Q = ARRAY [0 . . 19) OF INTEGER; 


VAR 	 N : INTEGER; 
J, K : Q; 

PROCEDURE CHANGE(P :Q; VAR L:Q ); 

VAR N INTEGER ; 

BEGIN 
FOR N := 1 TO 10 DO P[N ] := 2 ; 
FOR N := 1 TO 10 DO L[ N] := 2; 
WR ITE ( 'P) ' ) ; 
FOR N : = 0 TO 19 DO WRITE (P [N):3 ) ; 
WRITELN ; 
WRITE ('L) '); 
FOR N := 0 TO 19 DO WRITE (L(N]:3) ; 
WRITELN; WRITELN; 
WRITE('J) ' );
FOR N := 0 TO 19 DO WRITE (J(N) :3) ; 
WR ITELN; 

WRITE( ' K) ' ); 

FOR N := 0 TO 19 DO WRITE(K[N] :3);

WRITEL N; 


ENO; 

BEGIN j MAI N l 
FOR N : a 0 TO 
FOR N : = 0 TO 
WRITE(' J ) ' ); 
FOR N := 0 TO 
WRIT EL N; 

19 DO 
19 DO 

19 DO 

J[N) : ~ 0; 
K[N ] : = 3; 

WR ITE(J[N J :3) ; 

WR !TE ( 'K) ' ) ; 
FOR N := 0 TO 19 DO WR ITE(K[N]:J); 
WRITE LN :WRITELN; 
CHANGE( J , K) ; 
WRITEL N;WRITEL N; 
WRITE('J ) ' ); 
FOR N := 0 TO 19 DO WRITE (J[N]:3) ; 
WRITELN; 
WRITE{'K ) ' );
FOR N :~ 0 TO 19 00 WRITE(K[N ]: 3);

ENO . 

FRAME. FRAME begins by pull ing 
these three integers off the stack_ 

I will first describe in detail the solu
tion to the problem that passes pa· 
rameters to the assembly language 
procedure on the stack. Then I will 
look at a side-by-side comparison or 
this method and the one that uses 
globa l variables. 

\Editor's note: Tfie programs of listings I. 
2. m1d 3 are not mean! to be nm as sud1. 
since tfiey require some specific fiardware. but 
tfielJ are good illustrations of tfre techniques 
involved in interfaci'1g machine language wilf1 
Pascal. You ca'1 apply tfiese tedmiqties to your 
own problems.\ 

program. The Pascal user is unaware 
of the stack. and so is the program
mer who shares global variables be
tween the assembly language routine 
and Pascal. However. in the procedure 

that passes variables through the call. 
a copy of CHANNEL and DELAY and 
the address of the first byte in the ar
ray {V1 ) are pushed onto the stack just 
prior to the transfer of control to 

ASSEMBLY 

w VALUE 

THE UN·PASCAL PROCEDUREFigure I : The data-transfer routes. Direct use of global variables is sfwwn. as well as a 
The assembly language program writ· transfer of data througfi tfie procedure call lf1at emploijs tfie stack as tfre transfer agen t. 
ten in Apple II TLA (The Last Assem
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This becomes a critical distinction 
when you are using structured data 
such as arrays or records. If data is 
transferred by value. the whole 
structure is copied over into a new area 
of memory. rt doesn·t take long to run 
out of memory this way, nor is it a 
good way to have a fast program. On 
the other hand. if you transmit the 
address of the structured data. it takes 
but one word (2 bytes) co know all 
about it. even if " it'" is a huge. 
structured variable. All you transmit is 
the address of the first byte of the 
array. 

Listing A and its accompanying 
output in figure A give a complete (if 
silly) demonstration of how the two 
types of transfer affect the ··current"' 
value of a variable. It is done with 
structured variables to show the details 
of that operation. 

The first pair of rows in figure A are 
the original values of J and K. re· 
spectively. J is all Os and K is all 3s. 
Then PROCEDURE CHANGE is 
called. It gets J as a transfer by value 
and K as a transfer by address. These 
become P and L in the procedure. 
Values I to 10 in P and Lare changed. 
These two data vectors are then 
printed. Both have changed. Next. the 
global variables J and K are printed 
from the procedure. showing their 

The results of this program appear on the screen as: 

J) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
K) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 8 3 3 

P) 0 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 
L) 3 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

J) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
K) 3 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

J) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
K) 3 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

Figure A: Tfre output from tlie program in listing A . 

bier) is shown in listing l . It is not 
meant to be a superb lesson in as
sembly language programming. but 
rather an illustration of the transfer of 
data between Pascal and assembly 
language. Remember that the call to 
th is program is FRAME (CHANNEL, 
DELAY, V1). 

At the moment of transfer to 
FRAME. the stack wi ll conta in. in 
order. four 2-byte integers: the retu rn 
address. the address of the fi rst byte 
in V1. the value of DELAY. and the 
value of CHANNEL. 

FRAME will first copy the four in
tegers from the stack to local storage. 
Next it must set up for gathering data 
by entering the loop once to prime 
the ADC. Then FRAME will have to 
put the 2 56 values of data from the 

current va lues. Note that J is still all Os 
but K has now changed. In other 
words. CHANGE was able to act 
directly on K (and on J's clone. P). but 
it has no connection with J at all. 

The last two lines are simply the final 
version of J and K written o"ut by the 
main program. Note that J sti ll retains 
its original values: K. of course. has 
been altered. 

The observant reader will note that 
CHANGE did have access to J (and K) 
through the medium of global vari· 
ables. After all. it printed them. Global 
variables also represent a transfer-by· 
address technique that differs only 

ADC into the appropriate locations in 
the Pascal data space and in standard 
integer format; data comes from the 
ADC as single bytes (XX) but must go 
to the P-machine as words (OOXX). 
Finally. FRAME must return control to 
the ca lli ng routine. 

The central point in this ill ustration 
is the connect ion to variables in the 
Pascal data space. TWo words of data 
are transferred directly through the 
stack as well as two addresses. Each 
of these wo rds is pulled in turn from 
the stack and stored at a local ad· 
dress. Then 2 56 bytes of data are 
gathered in TMP and transferred as 
words to the Pascal data space (The 
data-collection and transfer functions 
are separated to make the loop 
faster I 

slightly in structure from what hap
pened between K and L. With global 
variables. you have a public blackboard 
on which any routine can write and 
from which any routine can read. Tb 
use such a public facility. all users
readers and writers alike-must be 
constrained to using the blackboard in 
a prescribed manner. That means that 
every user must call the variables by 
he same name. that every user must 

know when another user is changing 
the data. and that if one user needs to 
fix the current value. a private copy of 
he public data must be made before 

some other user changes it 

If you want to follow the assembly 
language program in detail. the 
following comments should be help
ful. To span the ful l 2 56-word array. 
the loca l data pile is divided into two 
groups of I 28 bytes. In the Pascal data 
space the address for the first 128 
words runs from VX to VX+FF (hexa· 
decimal) in steps of 2; for the second 
group of I 28 words. addresses range 
from VO=VX + 100 (hexadecimal) to 
VQ+FF (hexadecimal) . Note that VO 
is generated at the top of the pro
gram. Using index ing after acquiring 
an indirect address (post-indexed in
direct). the 6502 processor. with its 
I-byte index register. can span a block 
o f 12 8 words. As illustrated in figu re 
2. the 2 56 bytes of data in TMP must 

1continued1 
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Listing I : The assembly language routine FRAME used to illustrate Ifie 
passage of parameters through tFie call stateme'1t from Pascal. 

.---·---·---·-·---·--- ' .MACRO PULL 

;pu l Is a word off of the stack 

;and stores it in location specified 

;os in PULL RETURN. 


PLA 

STA %1 ;%1 means first argument of PULL 

PLA 

STA ~1+1 ; the high-order byte of the word 


.ENOM 

.. --------------·-----------------------------------------

.PROC FRAME,3 

;the "3" meons three words (6 bytes) of 

;parameters (p lus return address) wi I I 

;be on the stock. LINKER wi I I check 

;agreement 


.·--------------------------------------------------
;FRAME GRABBER takes 256 8-blt doto points and 

;stores them In on orroy of bytes labeled TMP . 

;After the data is grabbed, It is transferred 

; to V1 . The delay between adjacent points is 

;g iven by 

; t ~ 26.64 + 5*DELAY in microseconds. 

;DELAY (<256) and CHANNEL (<16) ore in the procedure 

;col I os FRAME(CHANNEL,DELAY,VX). 


STOP .EQU 0 ;Each of these sets as i de 1 word of 
CHANNEL .EQU 2 ;storage on page 0 (54 bytes 
DELAY . EQU 4 ;ore ovoi lob le) . 
RETURN . EQU 6 
vx . EQU B 
VQ .EQU 0A ; space for {VX+100 hexodec i mo I) 

PULL RETURN 	 ;MACRO col I pul Is return address 
;off the stock and puts it in RETURN. 

PULL VX 
PULL DELAY ;note that the order is the 

;reverse of the cell's parameter li st. 
PULL CHANNEL 	 ;at this point the transfer of 

;parameters through the stock is 
;complete. 

LOA VX ;set contents of VQ 

STA VQ ;to the oddress of 

CLC ;VX + 100 hexadecimal 

LOA VX+l 

ADC 1/-1

STA V0+1 


LOX l/0FF ;stort with -1 (or 255) in index to 
;throw first datum owoy. 

STX STOP ;put 255 in STOP just for first poss 
;to ol low reading of 257 values. 

LOY CHANNEL 
JMP START 

LOOP LOY 1/0 ;set end point ofter first passage 

STY STOP ;to get the full 256 point list. 


START LOY CHANNEL 

LOA 0C000,Y ;assumes slot 5. 
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Global variables 

provide a public 

blackboard on which 
the current status 
of each variable 

is always available. 

become 256 words (512 bytes) in the 
Pascal data space. A byte is taken 
from TMP and put into the low-order 
(LO) byte of the appropriate element 
of the integer array in the Pascal data 
space. Then 00 (hexadecimal) is put 
in the corresponding high-order (HO) 
byte. After that is done for the 256 
samples. all that remains is to push 
the return address back onto the 
stack and execute a return from sub
routine (RTS). 

A macro is used for the repetitive 
task of pulling 2-byte integers off the 
stack. Note that locations must be set 
up to receive that data. I have chosen 
to put them into page 0 to make the 
code block as small as possible. 

The fi rst step is to cycle the ADC 
once to get meaningful data into the 
ADC data register. The data that is 
received on the first LOA is garbage 
and shou ld be ignored. It is put into 
location TMP+FF (hexadecimal). 
which will be written over when the 
256th good point is taken . The sec
ond step is to change STOP to Jet the 
standard loop slide over Oas the loop 
is entered for the first time. This reset
ting of STOP is done every time 
around the loop to keep the loop 
length identical. Note that the fi rst 
good piece of data (from the second 
cal l to the ADC) goes into location 
TMP+Oand that a total of 256 equally 
spaced. good data points wi ll be 
taken. the last going into TMP+FF 
(hexadecimal). 

THE GLOBAL ALTERNATIVE 
As I mentioned before. you have the 
option of using global variables. Whlle 
this method is not generally recom

1co11tj11utdJ 
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When it comes to a portable com
puter, smaller is better.That's one reason the 
new dual disk drive Toshiba TllOO PLUS 
has it all over the IBM PC Convertible~ 

But our portable PC is not only
smaller than the IBM, it's lighter. And more 
powerful. Our 80C86 microprocessor lets 
you zip through work at up to twice the 
speed. And our maximum memory capac
ity is 640K of RAM. Theirs is only 512K. 

The IDOO PLUS has other things 
the IBM doesn't Like serial, parallel and 
CRT ports that are built-in standards. 
Not add-on extras. And a high resolution 
LCD display screen that tilts to many 
convenient viewing aI_}gles. Not just a few. 

Of course, theToshiba T1100 
PLUS does have a few things in common 
with the IBM portable. Like complete
IBM compatibility. And two built-in 720K 
3.5" disk drives. It's just that it has these 
things in a smaller, lighter, faster, more 
portable, more affordable package.

To find out about theTllOO PLUS, 
call 1-800-457-7777for the name of your 
Toshiba dealer. 

And see why being smaller than 
\ IBM is going to make us one ofthe big

gest names mPCs. 
I. IBM PC Com'Cf1ibl' isa n..1(i"1cn:.<I tr.ldemark of lntel'Tliltional Business Machines Corporation. 

TOSHIBA 

Toshib.o i\menm, Inc.. lnfanmtion Sylltcms Di viSIOO 
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STA TMP,X 
INX 
LOY DELAY 

INNER DEY 

BNE INNER 

; delay loop runs 1 or mo re 
;0 would give 256 cyc les. 

times. 

CPX STOP 
BNE LOOP 
LOY #0 
LOX #0 

;Set up to load results into V1 . 

LOA #80 ;80 hexadec imal or 128 decimal 
STA STOP 

AGAIN LOA TMP,X 
STA (VX), Y 
LDA TMP+80,X 

;toke a byte f rom t he beg inni ng 
;put it LO at beginning of array 
;toke o byte from the middle. 

STA 
INX 

(VQ).Y ;put f t in LO at midd le of 
;counting by by tes in TMP 

a rray. 

INV 
LOA #0 ;h igh 

;with 
order byte is 0 
th i s 8-b it ADC. 

STA 
STA 

(VX) •. Y 
(VO),Y 

INV 
CPX STOP 

;counting by integers (2 bytes). 

BNE AGAIN 
LOA RETURN+1 ;Set up for return. 
PHA 
LOA RETUR N 
PHA ;return address is bock on stock 
RTS ;bock to the co l I ing rout ine. 

TMP .BLOCK 256,0 ;this is j ust o b lock of by tes 
;for temporary storage of data. 

.END 

F'AS CAL TMP 

I 
BO 

!_9 1 

I 82 . 
• 

,,--B254 

,..+B255 

Figure 2: Tne relationship between 
bytes in the array TMP and words in 
Pascal data space. 
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mended. the global-variable alter
native works well enough. The dif
ference between using a global vari· 
able and transferring variab les 
through the procedure call is sign ifi· 
cant, even if the transfer process is by 
address in both cases. Probably the 
most importan t difference is that. with 
transfers through the ca ll. neither the 
caller nor the person being called 
has any idea of what the other uses 
as the name of the variables. The 
caller says. ··Load your 2 56 points 
start ing HERE." HERE is an address. 
It can be a different address each time 
the person being ca lled is accessed. 
That makes the two procedures es
sentially independent of each other. 
The only thing that must be common 
is the agreed-upon transfer state
ment-the interface. For Pascal. the in
terface is the list of parameters 
passed in the call and the set of global 
variables defined for that program 
segment. If no global variables are 

employed. the procedure or function 
is almost independent of its surround· 
ings. 

However. there is a hidden depen
dence that shows up only if the called 
rou tine caJls yet another routine and 
then another. and so on. If the subse
quent routine has access to the same 
data. the fi rst routine must know what 
the second and any subsequent rou 
t ines do to that variable to know that 
it hasn't been altered in mid-computa
tion. If you are not the only program
mer or if the program is large. it can 
be exceedingly difficult to know if any 
other routine is mucki ng about in the 
data that you thought was secure. 

Global variables do have two re· 
deeming virtues. First. they provide a 
public blackboard on which the cur
rent status of each of the variables is 
always available without any overhead 
in computation or memory use. Sec
ond. they are easier to deal with at the 
assembly language level since they 
can be accessed with direct address
ing (by name). If you use the transfer 
through the stack technique in the 
calling sequence. these variables must 
be accessed using indirect address
ing. Indirect addressing is not difficult 
in itself. but it slows the machine 
down sl ightly and sometimes puts the 
burden of complex address computa· 
tion directly on the programmer. 

A side-by·side comparison o f the 
two techniques is given in listing 2. 
Global data is directly accessible by 
name from the assembly language 
program through the .PUBLIC 
declaration. Note that the right side 
uses post-indexed indirect addressing 
(i.e.. the fu ll 2-byte address is fetched 
from page 0 and then indexed). while 
the left uses indexing of an absolute 
address provided by the LINKER (i.e .. 
the LIN KER installs the appropriate 
2·byte address directly into the in· 
struction) . The two sets of code look 
similar and. apart from an extra 
machine cycle for the indirect instruc
tion. they do the same thing in the 
same number of instructions. How
ever. note the additional instructions 
on the right that generate the address 
of the 12 8th word of Vi (or. more 
properly for the colu mn on the right. 
whatever array was passed in the call). 

1w1llimied) 
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Listing 2: A side-by-side comparisoM of the two methods for interfacing 
assembly language to Pascal. On the left is lhe method that 11ses V1 as a 
global array. On the right is the method that passes parameters through tfre 
call. as in FRAME (CHANNEL, DELAY, V1). Notice the extra lines of 
code 	 required on tfie right to set up variables for indirect addressing. 

VX .EQU 8 
VQ .EQU 10 

.PUBLI C V1,CHANNEL,DELAY 

Pul I VX 

LDA VX 
STA VQ 
CLC 
LOA VX+l 
ADC 1/1
STA VQ+1 

LOY /10 

LOX 1/0 

LDY 	 #0 

LOX 1/0 

LOA 1/80 
 LOA /180 
STA STOP STA STOP 

AGA IN LOA TMP,X AGAIN LDA TMP,X 
STA V1 ,Y STA (VX),Y 
LOA TMP+80,X LOA TMP+80,X 
STA V1+100,Y STA (VQ),Y 
I NX INX 

INY 
 INY 

LOA /10 
 LDA /10 

STA V1 ,Y 
 STA (VX),Y 
STA V1+ 100,Y STA (VQ), Y 
INY INY 

CPX STOP 
 CPX STOP 
BNE AGAIN BNE 	 AGA IN 

Listing 3: Tfie Pascal program that uses the version of the assembly 
language routine FRAME tfrat passes parameters on tfie slack. 

PROGRAM GRABBER: 

USES NUMBER: I I ibrory that contains a 

numer ica I entry routine. INTI N 


TYPE INTRAY = ARRAY [0 . . 255] OF INTEGER: 

VAR 	 L,M,N,K,DELAY .CHANNEL : INTEGER: 

V2,V 1 INTRAY; 

VOLTS : ARRAY (0 .. 255) OF REAL; 

A : REAL ; 

PRINTFI LE : TEXT; 
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Blaise Computing provides a broad range of pro· 
gramming tools for Pascal and C programmers, 
wi th libra ries des igned for serious software 
deve lopment. You get carefully crafted code 
tha t can be eas ily modified to grow with your 
changing needs. Our packages are shipped com
plete with comprehensive manuals, sample pro· 
grams and source code. 

CTOOLSPLUS 
$ 175 .00 

NEW! Full spectrum of general-purpose utility 
fu nc1ions; windows tha t can be stacked, re
moved, and accept user inp ut; inte rrupt serv
ice rou cines for resident applications; screen 
handling inducting EGA 43-Line text mode sup
port and direcr screen access; string fun ctions; 
and DOS file handling. 

PASCAL TOOLS/TOOLS 2 
$175. 00 

Expanded string and screen handling; graphics 
routines; easy crealion of program in terface ; 
me mory management; general progra m con· 
trol; and DOS file supporc. 

VIEW MANAGER 
275. 00 

Comple te screen management; painr dara entry 
screens; screens can be managed bY. your appli
calion program; block mode data encry or field
by-field control. Specify C or IBM/MS-PascaJ. 

ASYNCH MANAGER 
175 .00 

·ull feat ured asynchronous communica tions 
library providing interrupt driven support for 
the COM ports; 1/0 buffers up to 64K; XON I 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM file transfer. Specify C or 
IBM/MS-Pascal. 

Turbo POWER TOOLS PLUS 
99.95 

NEW! E xp anded string support ; e xte nded 
screen and window management induding EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
in terrup t service rouline support allowing you 
to write me mory resident programs; schedul
able intervention code. 

Turbo ASYNCH PLUS 
99.95 

Comp lete asy nch ro nous co mmunications 
library providing in terrupt driven support fo r 
the COM ports; 1/0 buffe rs up to 64K; XO 1

/ 

XOFF protocol; and baud rates up to 9600. 

RUNOFF 
49.95 

NEW! Text formatte r wri tten especially fo r pro· 
grammers; fl exible printer control; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 

EXEC 
$95.00 

Progra m chain ing e xecut ive . Chain one pro· 
gram from another even if the programs are in 
d ifferenr languages. Shared data areas can be 
spedfied. 

-

ORDER TOLL-FREE 800-227-8087} 

~~~~~~~~~~~-
BL A IS E COMPUTING INC. 
2.S<>O Ninlh Strttt. Suilc ) 16 lkrkrlcy. C/\ 94710 (415) 540-5441 
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REAL TIME UNDER PASCAL

MACINKER'M 
Re-ink Any Fabric Ribbon 
Automatically for less 
than 5 cents. 
Dedicated Units Start at S54.95 
Universal Cartridge 
MAC INKER S68.50 

Universal Spool 
MAC INKER $66.95 

Lubricated, Dot Matrix Ink $3.00, 
bottle available in black/brown/ 
red I green/yellow /purpleI 
orange /gold and silver. 
Over 50,000 MAC INKER(s) in the field . 

Over 7500 printers supported. 

NIERCURY MODEM 
Really 100% Hayes• Compatible. 
• 300/1200 baud. 
• audio monitor/front panel lights. 
• 18 months warranty. 

•Hayes is a trademark o[ Hay<>s M icroproducts_ 

DATA SWITCHES 

2 Ports Parallel or Serial 
4 Ports Parallel or Serial 
2 Computers/2 Printers 
Parallel or Serial 

s 7500 

$15000 

$15000 
We have cables too. Please inquire or 
specify at time or order. 

Order Toll Free. 
Call or write for free brochure. 

1-800-547-3303 
In Oregon 503-297-2321 (24 hours line) 

Climpuler
Friends® 

6<1 15SW Canyon Ct.. #10, Portland . OR 97221, 
telex 4949559 

Dealer inquiries weloome. 

PROCEDURE FRAME(DELAY,CHANNEL : INTEGER; 

VAR VX : INTRAY); EXTERNAL; 


PROCEDURE DUMP; !p rin ts out the dataJ 

VAR K, M,N : INTEGER; 

BEGIN 

WRITELN(PRINTFILE); 

FOR K := 0 TO 15 DO BEG IN 


FOR M : = 0 TO 15 DO BEGIN 

N := K * 16 + M; 

WRITE(PRINTF ILE, VOL TS [N): 5: 2 , ' '); 

END; 


END; 

WRITELN(PR INTFILE);

WRITELN(PRINTFILE); 

WRITELN(PRINTFILE): 

ENO; 


BEGIN !mainJ 
REWRITE(PRINTFILE, 'PRINTER:'); !open and output f i I eJ 
WRITELN(CHR( 12)); !c l ear screen; get DELAY and CHANNELJ 

REPE AT 
GOTOXY(0, 5): 
WRITE LN ('Enter delay as integer (1 .. 256) in steps of'); 
WRITE( '5 microseconds f rom min imum of 26 mi croseconds:');
DELAY := INTIN; 
IF (DELAY<0) OR (DELAY>255) THEN 

WRITE('DELAY OUT OF RANGE'); 
UNTIL (DELAY>-1) AND (DELAY< 256); 

WRITE(CHR(12)); !erases error message} 

REPEAT 
GOTOXY(0. 5); 
WRITE( 'Enter channe I number 0 .. 15): •); 
CHANNEL := INTIN; 
IF (CHANNEL<0) OR (CHANNEL>15) THEN 

WRITE('CHANNEL out of range. Reenter.'); 
UNTIL (CHANNEL>-1) AND (CHANNEL < 16); 

A:= 1.25 .5; 

WRITELN(CHR(12)); !c l ea r s screen! 

GOTOXY(0, 5); 

WRITELN(' FR AME GRABBER STARTING'); 

WRITELN; 

FRAME(CHANNEL,DELAY,Vl); jthe first col I to FRAME .} 

WRI TELN (CHR(12)); !c l ears scree n! 


REPEAT 
GOTOXY(0, 5); 
WR ITELN ( 'Enter de lay as i nteger (1 . . 256) in steps of');
WR ITE (' 5 microseconds f rom min imum of 26 mi croseconds : '); 
DELAY : = INTIN ; !DELAY i s 5 microseconds! 
IF (DELAY<0) OR (DELAY>255) THEN 

WRITE{'DELAY out of range') ; 
UNTIL (DE LAY>- 1) AND (DELAY<256); 

WRITE(CHR(12)); Jeroses er r or mes sogeJ

GOTOXY(0, 5);

WR ITE LN('FRAME GRABBER START ING'); 

ll'RITELN; 

FRAME(CHANNEL ,OELAY,V2); 

WRI TELN('Converting dot o to REAL. ') ; 

FOR N:= 0 TO 255 DO BEG IN 
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EnerGraphics 2.0 simply outperforms the 
competition. Whether you 're making charts for 
a presentation, analyzing data, making maps, 
flow charts or creating almost any type of 
graphic, you 'II find the capability with 
EnerGraphics 2.0. 

EnerGraphics 2.0 
is easy to use too, because a 

mouse has been added. Now with mere 
pushes of a button, stunning charts and drawings 

are easily created. Help screens are also available, 
plus, new documentation with a quick-tip book that 

makes EnerGraphics 2.0 a breeze to use. 
So, if you want this kind of 

performance and capability which can be 
used by anyone, the simple choice 

is EnerGraphics 2. 0. 
~ I 
~ / ,), ,', 

j·"t' :~ ',.'' ~ ~ . ~ · . · : ' 

Writeformore~ ., . ,, 
information and a \ ~ , ~ /"' 

ll• t• 

I •• J t I - I .- --- ·. 

[j 1 [J ~ . ' 
- D o o Q JGIJ ===-- ~ no i1 ~-Jj @} : 

D U 

Until today, 

you needed a 


Charting program, 

a Drawing program, 


and a 

Presentation program. 


NOW ALL YOU NEED JS 

ERGRAPHICS 

t1~a. 1l 10.-1 rn11e111l(1Lu • 11 lt J 

I·~ ...., ·. .1 

dealer near you or 

call 800-325-0174. 


ENERTRONICS 
Enertronics Research, Inc. • #5 Station Plaza • 1910 Pine Street• St. Louis, MO 63103 • (314) 421-2771 
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REAL TIME UNDER PASCAL 


VOLTS [N] := V1 (N] ; !convert to REAL} 
VOLTS[N) := A*VOLTS[N]- 5; !change to volts! 
END; 

DUMP: 
FOR N :~ 0 TO 255 DO BEGIN 

VOLTS[N) := V2 (N); convert t o REALJ 
VOLTS[N) := A*VOLTS[N)-5; !change to vo l ts! 
ENO; 

CLOSE(PRINTFILE; 
END. 

Figure 3: The graph of tfie data take11 from the ADC with DELAY ~ 6 
(hexadecimal) . 

Figure 4: The graph of the data taken from the ADC with DELAY = 20 
(fiexadecima/) . 
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On the left. you need only write V1 + 
100 (hexadecimal) to have that ad
dress of the 12 8th word of V1. 

Let me stress that in assembly lan
guage no reference is made in any of 
this data manipulation to data struc· 
ture. Any structure that is there must 
be handled by the programmer. You 
have to know exactly how the data will 
be arranged. and if you do it wrong 
the opportunities for disaster are 
boundless. 

For example. structured arrays of in
tegers are arranged sequentially in 
memory. Each integer is distributed 
over two bytes with the tow-order part 
of the integer in the byte at the lower 
address. This means the LD byte of 
integer #2 is the third byte from the 
start o f the list. The .PUBLIC state· 
ment or the transfer of address 
through the stack provides you with 
access to the LD byte In the array be· 
ing referenced. whether the array is 
an array of 1 or 100. After that. the 
counting is all yours. 

THE PASCAL P ART 
To complete the example. listing 3 is 
a simple Pascal program that uses the 
assembly language routine in listing 
I. The program simply gathers two 
blocks of data and prints them out. Its 
purpose is to show how the call is 
made. that it actually works. and that 
the transfer by address through the 
stack does enable you to apply 
FRAME to any array you might want. 
Had I used a global variable array. I 
would have had to use the data I ob· 
tained from each call to FRAME 
before calling FRAME again. Figure 3 
shows the sinusoid plotted from the 
data taken on a 60-Hz signal using 
GRABBER with DELAY = 6 lhexa 
decimal). Figure 4 shows the sine 
curve with DELAY = 20 (hexadeci
mal). 

CONCWSION 
This application shows that for those 
rare circumstances in a high-level pro
gram where you must descend into 
the depths to achieve t iming, com
munications, or any other operation 
where machine language is sine qua 
non. the makers of many Pascals have 
made it possible for you to do just 
that. • 



We've taken the work 

outofdoing Windows. 


Micro oft Window is becoming the most 
popular operating environment for PC ystem . 

It's not surprising. Windows provides the 
foundation for an exciting new g neration of 
application that user are demanding. In addi
tion, Windows handles many of th detail 
involv d in a software proj ct allowing you to 
pend more time enhancing your application. 

That's why a growing number of corporate and 
independent software dev lop rs ar building 
Windows applications. 

The Microsoft Windows Software Develop
ment Kit is your key to this extraordinary new 
environment. It' packed with full reference 
docum ntation, Libraries, utilities and ample 
programs. Together with our C Compiler or 
Macro Assembler, it's a comprehensive package 
that lets you make the most of your application. 

Software with a new view. 
Giving your applications the Windows 

treatment begin with a new look. The rich 
graphical environment allows you to rethink how 
you want your program to be pr need on scr en. 
It lets you mix text and graphics. You can incor
porate multiple fonts in a variety of izes, faces and 
styles. And it provides the basic building blocks 
that mak it easy to er ate drop-down menus, 
dialog boxes, scroll bars, icons and more. 

These feature not only simplify your applica
tion design, but also provide the familiar interface 
that makes your ofrware easier to learn and use. 

Easing the data shuffle. 
Of course, there's more to Windows than 

just looks. ow, different applications can work 
together. In concert. 

The Windows Clipboard provides support 
for u ers to cut and pa t information between 
your applications and others. Or you can u e 
messages to establish "hot links" to transfer 
data automatically. 

Upgrading made easy. 
Windows' device independent design allows 

you to build your application today and take 
advantag of new technology as it becomes avail
able. When new graphics cards, printers and 
pointing devices appear they can be used with 
your software, without modifying your code. 
Simply by installing the new driver. 

Your window of opportunity. 

The Microsoft Windows Software Develop


ment Kit is your fastest route to better applica

tion .And with it, we also offer DIAL, our on-line 

technical support service to help you with the 
tough questions, and development courses that 
cover everything from using the dialog editor 
to memory management. 

Find out how you can get your Microsoft 
Windows Software Development Kit. Pick up the 
phone and call (800) 426-9400. In Washington 
State and Alaska, call {206) 882-8088. ln Canada, 
call (416) 673-7638. And we'll op n the door 
t Windows. 

The Microsoft Windows 

Software Development Kit includes: 

•Dialog editor. 
• Icon editor. 
• Font editor. 
•Resource compiler. 
• Linker. 
•MAKE (program maintenance utility). 
• Symbolic debugget 
•Heap analysis utility. 
• Sample programs. 
•Windows libraries. 
•Programmer's reference. 
•Programmer's utility guide. 
System requirements: 
• 512K memory, DOS 2.0 or higher. 
•Two double sided disk drives~ 
• Graphics adapter card. 

1'hard disk recommended 

MicrosoftWindows Software Development Kit 
The High Performance Software. 

~ l !CfUSOlt ts a rt.'glStcrcd tr.ackl1l3r\: o.f Mu;r11.,ufi C'..nrpc1rt1 11c1111. 
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efastestC 

Your search for execution speed is over. 

The new Microsoft''° C Compiler Version 4.0 
is here. With blazing performance. We've 
added common sub-expression elimination 
to our optimiz r that produces code that 
rips through the benchmark faster than 
ever before. 

''. .. the Microsoft performance in the benchmarks 
for program execution is the best of the lot overall '.' 
- William Hu nt, PC Te.ch ]oitmal, January, 1986~~ 

But speed isn't the only edge you get with 
Microsoft C . Other advantages include a vari
ety of memory models like our new HUGE 
m del that break the 64K limit on single 
data items. Plus our NEAR, FAR and HUGE 
pointers, which provide you greater flexibility. 
All this allows you to fine tune your program 
to be as small and fast as possible. 

"Excellent execution times, the fastest register 
sieve, and the best documentation in this review 
. .. Microsoft Corporation has produced a 
tremendously useful compiler." -Christopher 
Skelly, Com/>Uler Language, February, 1986. 

No more debugging hassles. 
Introducing CodeView. Free. 

Now, for a limited time, we'll give you an 
unprecedented programming tool when you 
buy Microsoft C , free . New Microsoft Code
View M offers the mo t powerful tool yet in 

the war on C bugs. Forget the hex dumps. 
Now you can view and work with programs 
at any level you want. Use the program 
source, the disassembled object code, or 

Microsoft C Compiler Version 4.00 

Microsoft C Compiler 
• Produces fos1 cxccu1ablcs ;md op1 imi:cd code i1'cluding c lin1 iriarion 

o f commo n sub-expressions . NE\\" 
• Implcrnems regis [er \lariables 
• Small. Med ium and La rb"' Memory modd librn rics. 
• C:nmp.1c1 and HUGE memory model librn r ics. NEW! 
• Can mix models w i1h NEt\R. FAR and the new HUGE po in1cr> . 
• Transpon source and objec r code between MS-DOS' a1'd XENIX ' 

opera ting systems. 
• Librn ry routines implement mos1 of UNIX"' Sys tem V C lib rorr 
• Srnn·up so urce code rn help create RO~fab l c code. NEW' 
• Ful l proposed ANSI C librnry stipport (except d od). NEW' 
• La rge numbe r o f third p;trt\' support lihrn rics available . 
• Choc>sc from three math libra ries and generat e in· line 8087/ 802 ··7 

ins1ruc1ions o r t1oa ting poim c~ lls : 

- ll o.nin~ poim emulator (u ili;cs 80 7/80 287 if ir)<1a lled ). 

- 8087/80287 coprocessor suppor1 . 

- "ltcmat.: m;1th p:icb!,>e - cxira speed ll'itho ut an 8 87/ 0~ 87 . 


• Link \''>u r C routines with Microsof1 FORTRAN (\'ersio n 3.1 or 
highe r). Micrnsoft Pasca l (version 3.3 or highe r l o r Mlcrosofr 
Macro Assembler 

• Microsofr Windows 5uppon and MS·DOS 3.1 netwo rk ing support. 
• Supports MS -DOS p.1lhna mcs and i11pu1 / ou1put rcdircc tirn). 

Mic rosoft Program Maintenance Utility. NEW! 
• Rchuikls your applica tions afie r 1·our sou rce files hnvc chn ngcd. 
• S uppom macro defini1ions and infere nce rules, 

Othe r Utilities 
• Lihr;1r1· Ma nager. 
• Objec t Code Lirikcr. 
• EXE File Comprc»ion U tilit)'. 
• EXE File Header Urility. 

C Benchmarks In •eco1'!d 1 

C ompu tr.:1 
M1crn;of1 Lau ice lnno\'.:11i on Aztc-c Wi:nrd 
c 4 0 c 30 en CB6 J 2 C l.O 

S1l· \'~· ~ , ( 

Er.1ros.rhi:rw.·s 
( rcg, i:'l ti: rJ 82.9 1) 14 172 3 .0 9 1.9 
Cupy !llo l 6.9 Bl.i 199.0 123 !Sq S 

R1Jr1i on :-. r' lHM PC XT with 5t2K mcrnor~· 

Microsoft CodeView 
Windov.•oriented source-level debugger. NE\V! 

• Watc h the values o f \'OU r local and global , -oriabk,$ :ind expressions 
as you debug. 

• Set cond11ional b reakpoints on va riable , e xp ressi on <>r memoq·; 
tra ce and s in~l c >rep. 

• Watch CPU r"gistcrs :ind flag :is you exccu<c . 
• Hfoc1ivdy uses up to fo ur windows. 
• Deb ug u>in~ 1•our o riginal source code. rhe resul ting di>asscmbly 

o r bo th imermin~led 
• Use drop-down mcnu.s 10 cxecu•e Code\liew command s. 
• Access 1he on·li11e help 10 lead \'OU rhrough Codc\licw'• nptions 

;ind s.c ttings. 
• Easil y debug graphics-or iented p rogra m s since progra m m n put i• 

kepr seporate fro m debugger o utput. 
• Keyboard o r optiona l motise sup!XJn . 
• Ente r in familiar S YMDEB or DEBUG commands. 



you've ever seen. 

both at the same time. Open a window to 
view CPU registers and flags. Watch local 
and lobal variable a well. AU while your . .
program is running. 

CodeView gives you complete c ntrol. 
1i:ace execution a line at a time - using 
source or assembly code. Or set conditional 
breakpoints on variables, memory or xpr s-
i n . C de View supports the familiar 

SYMDEB command syntax, as you'd xp ct. 
C mmands are also available thr ugh drop
d wn menus. Combine the new window
oriented interface with our on-line help and 
debugging ha never been easier. Or quicker. 

Take the $5 CodeView tour. 
Y< u may find it hard to beheve our debug

ger an do all we've claimed. So we're offering 
te t driv s. Five bucks will put you behind 
the wheel of a Microsoft C d mo disk with 
C Vi v/ See for yourself how fast debug
ging can get. 

For mor information about the Code
View demo disk, the new Microsoft C 
Compiler, a hst of third party library up
port or the name of your nearest Microsoft 
dealer, call ( 00) 426-9400. In Washington 
State and Alaska, (206) 882-8088. ln Canada 
call (416) 673-7638. 

Microsoft® C Compiler 

The Hioh Performance S frware 

M1cri..l'fo0fr. MS·DOS rm.! XENIX .11 e 11."1i11>1<"rcd Ui1Jcm.n~!I. .u'Jd CoJcV1~·w 1 ~ :ii nadcma 1~ of ~hnnso(~ Corrm.mon UNI X t'\ JI 

!r.•lkm;if Hf .ti.T&T l\dl LJ1h,rnmrn•.., lf\M I\ :J r.r1:1\l..f'l1-'\I rr.ia.rm:i r , nt lm~m•1~Kl'l\o 1 I 6u\1 r1e~.s M;111:hi 110 Cur j"«<.11Jt11.m toUer CXf'•fC' l?/ 31/86 



For years BASIC has been veryone's first 
language . And for almost as long, they've been 
tempted by other languages. Lured by promises 
of more peed , more power. 

We have a olution. A new language that's :::i 

substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsoft' QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the . ame time 
it offers the extra speed and power you've been 
looking for. 

Run faster with compiled code. 
If there's one thing you've asked for, it's speed . 

And Micro oft 'QuickBASIC simply blazes. 
O ld BA ICA programs wiU run up to ten time 
qu icker once they've been compiled. Sometimes 
even faster. 

Everything you need. Built-in. 
Making programs run faster i only part of the 

story, though . Then w Microsoft QuickBASlC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around . All without leaving 
our on-line help and prompts. 



leaving BASIC fo~ 

On the rare chance your program doesn't run 

1003 th fi rst tim out, we've got another sur
pri e fo r you. T he Microsoft QuickBASI 

ebugger. Our full-screen tracing I ts you debug 
your programs while watching the source code 
execute. A line at a time, or with br akpoints. 
A easy as can be. 

Our compiler is also smart enough to sav you 
time. First, by find ing any enors in one pass. 

econd. by putting your editor's cursor on th. 
problem. Automatically. So you on't hav to get 
lost in a maze of error codes and line-numbers. 

The BASIC virtues. And more. 
Speaking of line numbers, let's not. B cau e 

Line numbers a re strictly optional. And Micro oft 
QuickBASIC lets you use alphanumeric labels 
a weU. Now you can GOTO ErrorCheck in read 
of lin number 6815. 

Or you could stop using GOTOs alt )gether. 
There are a variety of option that could make 
the GOTO an endangered species. Features like 
multi-line IF-THE block . And nam d ub
programs. ow your BASIC programs can be 
as structured and organized as you want. 

We've only just begun to talk about the 
virtues of Mier soft QuickBASIC. Th r are 
dozens of en hancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modul s that I t you 
create librarie of your most often-used routines. 
All explained in a revised manual that includes 
a ompletc language r t-renc . 

Making your quick escape. 
1f all these feature follow your BASIC 

instin t , then zip on down to your nearest 
Microsoft dealer. T hat's where you'll discover the 
best urp1ise of all. The price. Only 99 for the 
best reason to I ave BASIC. 

For rhe name of your nearest Microsoft dealer, 
caU (800) 426-9400. ln Washington State and 
Alaska , (206) 882-80 8. ln Canada, all 416) 
673-7638. 

Microsoft 8
' QuickBASIC 


The High Performance Software™ 
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Microsoft QuickBASIC Compile r Version 2 .0 
fo r IBM ' PC and Compatible Compute r-. 

BA lCA Compar ib i lity 
• Sound s~11cmems induJing SOU ND and PLAY 
• 	 rJphics sra temenrs including WINDOW VIEW DRA\v; 
GET, P T LI E, CIRCLE, L . AT· and SCREEN. 

• Support of EGA extended graphics modes. NEW 1 

• BASICA structu~s :i re su pported incl uding WHI LE/WEN! , 
lFrrHEN/ELSE. FOR/NEX T. GOSUB/RETU RN. and 
event handling. 

Microsoft 
Results ofSieve Benchmark BASICA 3 l Quick l:3ASIC 2.0 

Scrnnds per itera tion 7 ' 0.52 

Complete Programming Environm nr 
• 13u ilt-in Editor th:n p laces the cu rsor on found errors au to· 

matically. NEWI 
• Compil ~ enti rely in memory at speeds u1 to 6000 lines per 

minute. EW! 
•Link routines imcc when sta rting~ programmi ngs ssion and 

no need to lin k a~ain whc11 ch ang ing p rc ~.;mm,_ E\V I 
•Built-in debugge r with single-step. animate. and t.race nwdes. 

i;v.n 
• C reate ta 11d·a lone progmrns. 
A lphanumer ic Labels 
• Can be used m m~ kc your programs more readahle. Li ne 

nurnb<: rs arc no t req uired but arc suppo neJ fo r BASlCA 
com pa ibiliry 

Strucrured Programming Supporc 
• Block IF/TH EN/El !:JENO ff elim ina tes the need (or 
GOTO sta tements . EW' 

• Subprograms can be called by name and passed pa ramctc1-s. 
Both local and global vari 3blcs are suprorted . 

M(){lu lar Programming Support 
• 	 qia rn1e compilation nllows you to crea te compi led BA IC 

libraric to use and re -use your programs. 
•A library of rourines to ;1 n: · · DOS and BIOS intc•rruprs is 
suµplicd. NEW! 

Large Program Support 
• Code can usc up 10 ava ilable memory. 
• 	 u mcric arrays, each Ufl to 641< by tes. 

cnn usc up m nvn ilable memory. 
EW! 

http:hul?uut1on.1l
http:tr.1<Lcm.-.uk
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68000 TRICKS AND TRAPS 

bv Mike Morton ...... . . .. ......... 163 
UNIX AND THE MC68000 

by Andrew L. !?Dad. Robert C. Cli11e. 
and Jon A. Brewster. . . 179 

A COMPARISON OF MC68000 FAMILY 

PROCESSORS 
by Thomas L. lohnson ... ... . ........ 205 

ATARI ST SoFTWARE DEVELOPMENT 

by Michael Rot.fiman . . . . . .... 223 

AMIGA A NIMATION 

&y Elaine A. Dillon and Richard A. Ditton 241 

AMIGA VS. MAclNTOSH 

by Adarn Brooks We6ber . . ....•...... 249 

THE APPLE MACIN1DSH GAVE US all a glimpse. back in February of 1984. 
of a glittering new future for personal computers. Many people had seen similar 
technology in the high-end workstations made by companies like Xerox. 
Apollo. and Sun. But these workstations were priced outside the range of the 
traditional personal computer; we drooled over them but didn't expect to be 
able to own one- until the Macintosh came along. 

Soon after the Macintosh created a new wave of excitement in the personal 
computer world. Atari and Commodore began showing prototype machines 
that offered similar capabilities but with more power and at lower cost. Sud
denly. it seemed that a new trend in personal computers was developing. 

Inspection of the new machines. and many of the workstations they emulated. 
revealed a common component-a Motorola MC68000-series microprocessor. 
Closer investigation showed that the MC68000 had the horsepower and the 
easy programmability that lent itself to the creation of workstation-like 
machines. These machines had lots of memory, addressed linearly. and han
dled bit-mapped graphics with ease. 

Many people began to see the MC68000 as an alternative to the Intel 
iAPX86-series microprocessor that powered the IBM PC-class machines. lbday, 
there are avid MC68000 camps and equally avid Intel iAPX86 programmer 
cadres. 

Sparked by all the interest in the new Commodore Amiga. the Atari ST series. 
and the Macintosh. BYTE began work on an extensive examination of the 
MC68000. Originally planning for a separate issue of the magazine. we put 
together a series of articles exploring the MC68000 and many of the machines 
it powers. Those articles make up this month's theme section and the con
t inuing coverage of the MC68000 that will appear in our Features section over 
the next several months. 

The coverage in the fol lowing pages includes a comparison of the entire 
MC68000 series by Motorola's 1bm Johnson. There are. in fact. five different 
MC68000s. and Johnson explains what each ls designed to do and. most im
portant. how compatible they al l are with each other. 

In other articles. Mike Morton passes along some of the assembly language 
techniques he's acquired while helping to write software such as Lotus's Jazz 
for the Macintosh. Adam Webber shares some similar observations about the 
Macintosh and Amiga system software gleaned from his work in porting the 
True BASIC language to those two machines. A group of Hewlett-Packard 
engineers explains why the MC68000 is particularly well suited to the UNIX 
operating system. Mike Rothman explains the many faces of GEM and the 
other system software on the Atari ST. And Elaine Ditton and Richard Ditton 
look at writing animation software for the Amiga. the MC68000-based machine 
with the most raw computing power but also the rawest system software of 
the new wunderkind computers. 

Follow-on articles in subsequent issues will include articles on debugging 
in an MC68000 environment. more assembly language programming tech
niques. and more advanced tutorials on the Atari ST. Amiga. Macintosh. and 
other MC68000 machines. 

- G. Michael Vose. Senior Technical E.diwr. Themes 
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Amiga under $2,000. 

Anybody else 
up to $20,000. 

This "painting" was created on the 
Amiga™computer using Electronic 
Arts' Deluxe PaintT"software.No 
PC, anywhere, can create this kind 
of graphic dazzle for the price of 
an Amiga. 

But there's more to the Amiga 
than whiz bang graphics. It's also a 
top-of-the-line PC ready to solve 
problems, business and personal. 

The incredible power that brings 
Tut back to life can also make 
gigantic spreadsheets sit up and 
beg, can make eloquent the word
iest of word-processing tasks, and 
thanks to the Amiga's unique multi
tasking capabilities, it can do 

word processing and spreadsheet 
analysis and graphics and more 
simultaneously. 

No other PC past, present or in 
the near future has done it, is doing 
it or is likely to do it. 

See what you think. 
Inquiry ) 98 
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68000 TRICKS 

AND TRAPS 


BY MIKE MORTON 

Some assembly language programming guidelines 

THE ERA OF HIGH-LEVEL LANGUAGES has not made 
assembly language coding a dead art. even on modern 
microprocessors designed for executing compiled high
level code. Although personal computers are approaching 
the power of mainframes. the way to get the most out of 
any processor is to know when to use assembly language. 
The popular Motorola MC68000 processor is a good ex
ample: it has a fairly regular instruction set and instruc
tions to support features of such languages as Pascal and 
C Yet the instruction set is not perfectly orthogonal-warts 
in the design and implementation make the architecture 
interesting for hand-coded assembly programs. 

The continuing usefulness of assembly language, even 
on this processor. is apparent in recent industry products. 
The Macintosh ROM. for instance. is written entirely in 
assembly language. yielding considerable savings in mem
ory and speed. 

In this article I'll survey some of the subtleties of the 
68000 to help you avoid its pitfalls and exploit its oddi
ties for better speed or memory use. I assume that you 
have some experience using the 68000; if not. see the 
bibl iography at the end of this article. 

TRAPS FOR THE BEGINNER 
Most of the 68000's "traps" have a reason behind them; 
unintuitive aspects of the processor may actually be more 
useful. easier to implement. or correct in the view of the 
68000 designers. 

One trap is memory alignment. Although the 68000 sup
ports byte. word. and long-word operations. word and 
long-word operands must be aligned on word boundaries 
(even addresses). This is because memory is grouped in 

words (2 bytes) and accessed via a 16-bit bus. Instructions 
must be word-aligned also. but assemblers and linkers nor
mally do this for you. 

Another trap is stack direction. The 68000 stack "grows" 
toward low memory. This means that to allocate stack 
space you should subtract from the stack pointer: 
SUB #size.SP. Tu deallocate space (or to discard previous
ly pushed values). add to the stack pointer. Equally con· 
fusing. when allocating local storage with the LINK instruc
tion. you must specify a negative displacement to be add
ed to the stack pointer. 

The stack pointer (SP) must stay word-aligned. If you 
push or pop a byte through the SP. the processor will 
move a word to or from the stack. placing the relevant 
byte in the high-order half of that word. Only the SP 
behaves this way: other address registers act the way you'd 
expect. This may seem an anomaly in an orthogonal ar
chitecture. but the SP must stay word-aligned so that words 
and long words are pushed to even addresses. 

Shift and rotate instructions can operate on the byte. 
word. or long-word part of a data register. but shifts of 
memory operands can be only word size. Data registers 
can be shifted by up to 3 2 bits if the shift count is specified 
in another register or by up to 8 bits if the shift count is 
a constant given in the instruction. Memory can be shifted 
by only I bit. 

The syntax of two-operand instructions may be reversed 
from other machines you 're used to. For instance. the 

(continued) 

Mike Mortori received his B.A. iri mathematics from Darlrnout.h Col
lege. He is currently a senior software engirieer for Lotus Develop
ment Corporation (161 First St.. Cambridge, MA 02 I42). 
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68000 Instruction MOVE.W DO,D1 is equivalent to LOAD 
01, DO on some other machines: that is. the contents of 
the DO register are moved into DI. On the 68000. the des· 
t ination register-the one affected by the instruction-is 
always second. The operand order for CMP instructions 
is also reversed from some older machines: therefore you 
would read CMP 00,01 as "compare DI to DO." (But 
beware: Some assemblers reverse the order of the 
operands from Motorola's standard; UNIX assemblers 
often do this.) 

The 68000 provides the comparison operations shown 
in table I. This includes not only all si x possible relation· 
ships between two numbers. but also whether numbers 
are compared as signed or unsigned quantities. (Compar
ing the word values 0006 and FFFE hexadecimal depends 
on how the numbers are interpreted. If they're signed 
numbers. 6 is greater than -2. But if they're addresses. 
they're unsigned. and 0006 is a lower address than FFFE.) 

The confusing thing is that the expected unsigned equiv
alents of BLT and BGE are not BHS (branch on higher 
or same) and BLO (branch on lower). Instead. Motorola 
uses BCS and BCC. respectively. The processor is perfect· 
ly orthogonal. providing for all types of comparisons. But 
the mnemonics are asymmetrical on the unsigned side 
(unless you use a nonstandard assembler or define your 
own macros). 

(The distinction between signed and unsigned com· 
parisons comes up rarely. since they are the same unless 
one of the values involved has the high·order bit !the sign 
bitl set However. when the distinction is significant. it can 
lead to trouble. An operating system's disk allocator may 
sort disk blocks using a BGT instruction. After some years. 
a site tries to configure a system with more than 231 bytes 
of disk storage. Everything grinds to a halt because BGT 
compares 80000010 hexadecimal to 7FFFFFFO hexadeci· 
mal and incorrectly finds the latter address to be greater. 
A SHI inst ruction would have compared and sorted the 
addresses correctly.) 

A note on using the condition codes: After a TST in
struction. the overflow (VJ condition code is cleared. This 
means that after TST. BLT is equivalent to BM!, and BGE 
is the same as BPL. Stylistically, BMI and BPL make more 

Table I: This table shows which branch instructions will 
result in a branch !aken when testing for a given relation· 
snip of DI to DO after a CMP D0,01 instruction. 

Relationship Signed Unsigned 

Dl <DO BLT BCS (branch on Carry Sel) 
0 1 <"' DO BLE BLS 
Dl =DO BEO BEQ 
0 1 *DO BNE BNE 
0 1 >DO BGT SH I 
01 >:o DO BGE BCC (branch on Carry Clear) 

sense after a TST unless the value being tested is the dif· 
ference of two other values. 

TRAPS FOR EXPERTS 
Some quirks of the 68000 are less intuitive and regularly 
catch seasoned programmers. Some of these aspects of 
the implementation suggest design difficulties and trade· 
offs in the processor: others reflect the designers· ideas 
on what constitutes good programming. 

Addresses and data are different. Most assemblers 
quietly assemble MOVE #0,An as a MOVEA (move to an 
address register) instruction without nagging the program
mer about the distinction between MOVE and MOVEA. 
But the 68000 treats data and address values very 
differently. 

Address operations (MOVEA. ADDA. etc.) are never 
byte-size. 

Word values are sign·extended to 32 bits before being 
used in address operations. Thus. AD DAW Dl ,A2 extends 
the low-order word of DI before adding it to A2 . In the 
68000. there is no such thing as a I6·bit address. so a 
word-size value is converted to 32 bits before being used 
in address operations. 

Address operations never set condition codes: most 
data operations do. This is useful in subroutines that return 
information in the condition codes: 

TST.W DO ; Set condition codes to 
; return to caller. 

MOVE.L (SP)+ ,AO ; Pop return address into AO. 
ADD.W #params.SP : Deallocate < params> bytes 

: of parameters. 
JMP (AO) : Return with condition codes 

: still set. 

(Note that the MOVE and ADD are translated into MOVEA 
and ADDA by the assembler.) The condition codes set by 
the TST.W are unaffected by the remainder of the exit 
sequence. 

Another trap concerns loop operations. A loop ending 
with a DBcc instruction (such as DBEQ) loops until the 
condition cc is true; this instruction can be thought of as 
"decrement and branch back if condition false." This is 
confusing since. if you were to write out several instruc
t ions to replace a DBEQ. they would contain a BNE to 
jump back to the top of the loop. not a BEQ. 

If the condition being tested for is not detected (or if 
you're using DBRA). the loop will stop when the counter 
reaches - I. not 0. If you want the loop always to be ex· 
ecuted once. you should enter it at the top with the count 
already decremented by 1. For example. to search for the 
fi rst null (zero) byte in a table of N bytes pointed to by A I : 

MOVE.W #N  1,00 ; Start the loop counter 
: one too low. 

LOOP : Come here to test 
: another byte. 

TST.B (Al)+ ; Is A1's byte zero? 
: (Advance after testing) 

DBEQ DO.LOOP : If not zero AND DO is 
: still > = O. loop back. 

(ronl i~ued) 
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This loop will execute at most N times. lt corresponds to 
Pascal's " repeat ... untll" construct. For the equivalent of 
··while . . .do:· which doesn't necessarily enter the loop: 

MOVE.W #N ,00 : Start the loop counter normally. 
BRA LOOPSTART ; Oont fudge DO: jump to 

; the loop end first. 
LOOP ; This is the loop head. 

TST.B (A1)+ : Is A1's byte zero? 
; (Advance after testing) 

LOOPSTART : Enter here to check count 
: before looping. 

OBEO DO.LOOP ; If not zero AND DO is 
; still > = 0. loop back. 

If you're using DBcc. don't forget to initialize the condi
tion codes so the DBcc doesn't fall through when you 
jump to it. In the code above. the MOVE.W #N, DO 
"primes" for the loop. 

Also remember that the data register used to control 
the loop is decremented as a word quantity. If it's possi
ble to have more than 216 iterations. you have to nest two 
DBcc loops. For example. to checksum a list of bytes 
whose length is specified in the long word DO: 

MOVEQ #0, 03 ; Initialize checksum. 
MOVE.W 00,01 ; Low word of loop length in 01. 
MOVE.L, 00,02 ; Get high word of loop length 
SWAP 02 ; in 02 to use for outer loop. 
BRA.S START ; Enter at the end of the loop. 

LOOP: ADD.B (A1) + ,03 ; Add the next byte into sum. 
START: DBRA 01 ,LOOP ; Inner loop: Loop on low word of 

DO. 
DBRA 02,LOOP ; Outer loop: Loop on high word. 

Small adlustments to the stack pointer can be done with 
ADDO (or SUBO) #n,SP. but these instructions can 
change it by at most 8 bytes. The fastest way to change 
it by more than 8 bytes is with LEA n(SP),SP. 

The 68000 does not allow you to execute a MOVE in 
struction with a destination relative to the program counter 
(PC). In the view of the 68000 designers, code should not 
patch itself. If you must change a table in the middle of 
code. you must point to it with an instruction like LEA 
TABLE(PC),An and then alter it through An. (Self· 
modifying code is especially bad for 68000 programs that 
may someday run on the 68020, because the 68020's in
struction cache normally assumes that code is pure.) 

For no apparent reason. the CLR instruction always 
reads from an operand before clearing it. But unlike BCLR. 
CLR doesn't set the condition codes. Never use CLR to 
write a zero to a memory-mapped dev ice address if the 
device will be affected by the read. The Sec instruction 
and MOVEs from the status register also read before 
writing but are less likely to cause problems. 

Don't confuse the EXG and SWAP commands. EXG ex
changes the 32-bit contents of two registers. SWAP swaps 
the l 6·bit halves of a single data register. 

When index ing into an array. remember to multiply the 
index register by the "stride" (bytes per element) of the 
array. For instance. if DO holds an index Into an array of 
long words pointed to by AL you must multiply the in· 
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dex by 4 to convert from long words to bytes: 

MULU #4,00 ; Turn the array index into 

: a byte offset 


MOVE.L O(A1,DO.L), D1 ; Pick up the long-word 

; array element in 01. 


The EOR instruction must have a data register for the 
source. except for the immediate form of the instruction, 
EORI . 

CODING FOR SPEED: PRINCIPLES 

The secret of efficient code on the 68000 can be described 

using one word: ··registers." Suppose. for example. that 

you have two 32-bit variables. If you keep them in regis· 

ters. the time to add one to the other with ADD.L DO,D1 

is 8 clock periods. If they're in memory pointed to by ad· 

dress registers. the time to add them with MOVE.L (A0),00 

and ADD.L DO,(A1) is 32 clock periods, four times slower! 

The moral of the story is simple: Work hard to keep fre

q uently used quantities in registers. 


You can learn this important rule and others by study
ing instruction timing information (such as the tables in 
the M68000 16132-bit Microprocessor Programmer's RE/erence 
Mimual). Times are given in clock periods. which I'll call 
cycles: a 10-MHz processor executes 10 cycles per micro
second. In generaL the tables give the base time for each 
instruction. Most base t imes must have additional times 
added in for the operands. For instance. the time to ex
ecute AND.W OO,(A1)+ is 8 cycles for a word-size AND· 
to-memory and 4 more cycles for the (A1)+ destination 
operand (The source operand is " free" because it's a 
register.) Thus. the entire instruction takes 12 cycles. or 
1.2 µsec on a 10-MHz processor. 

When you 're trying to save a few cycles in a crucial loop, 
timing tables can be useful as more than just a reference. 
They provide a concise summary of the architecture-sort 
of a shopping list of the instructions available and the cost 
of each. When you're trying to avoid preconceived no· 
tions of which instructions are suited to solving a problem, 
this summary can remind you of alternatives and en· 
courage lateral drift in your thinking. 

CODING FOR SPEED: BASIC RULES 

The MOVEO. ADDO. and SUBO instructions are great. 

For instance. ifs faster to zero all 32 bits of a data register 

by using MOVEO #0,Dn than it is to use CLR.L On. 

Remember that these instructions are limited to small 

numbers: MOVEQ can load values from - 12 8 to 12 7 in· 


. to a data register: ADDO (SUBO) can add (subtract) only 
values from I to 8 to (from) its destination. 

DBcc is especially efficient: use it whenever you can . 
(But beware the traps described above.) 

Not all assemblers automatically produce '"short.. 
branches (branches with 8-bit displacements). Check the 
output of your assembler to see if it emits a short branch 
whenever possible. If not. you may have to use BRAS. 
BSR.S. and Bcc.S in your source code instead of BRA. 
BSR. and Bee. 

(conli1med) 
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Because a taken short branch is slower than an untaken 
one, try to avoid taking most branches. F'or instance. if you 
have a loop searching for a null. the simple way to search 
is with 

LOOP : Here to search for the 
; next null . 

TST.B (A3) + ; Check next byte; advance 
; the search pointer. 

BNE.S LOOP ; Loop back if not round. 

It takes only a bit more space to "unroll " one or more 
iterations of the loop: 

LOOP ; Here to search for the 
: next null. 

TST.B (A3}+ ; Check next byte; advance 
: the search pointer. 

BEQ.S FOUND ; If zero, exi t the loop. 
TSTB (A3)+ : Not zero: check another 

; byte and advance. 
BNE.S LOOP ; If still not found. 

: loop back. 
FOUND ; Come here when A1 points 

; one past the null byte. 

If the character tested generally isn't zero. the BEQ.S 
usually goes untaken and is faster. You can unroll any 
number of iterations. adding TST.B/BEQ.S pairs unti l the 
extra space consumed is no longer worth the diminish
ing increase in speed (or the branches become long 
branches). 

Addressing with (An) + is faster than with - (An). If you 
have the choice of which direction to go in a search or 
other loop through memory. move upward. (Note that this 
is not true for the destination operand of a MOVE 
instruct ion .) 

Because (An) addressing is faster than x(An) . access to 
the first element of a data structure is faster than to the 
others. (This is also useful with Pasca l records, C struc
tures. etc.) 

The MOVEM instruction is a very efficient way to stack 
or unstack a large number of registers. But if you have 
to push only two registers. or pop three, MOVEM is no 
faster than moving them one at a t ime. 

Don't assume that long operations are always slower 
than word-size ones. For instance. word address opera
tions can be slower than long ones because of the t ime 
to sign-extend a word value. 

As with other machines. never multiply or divide by a 
power of 2 when you can shift instead. Although sh ifts 
are time-consuming, they're always faster than a multiplica
tion or division . So. you can use the ASL (arithmetic shift 
left) instruction to multiply by a power of 2 and use ASR 
(arithmetic shift right) to divide by a power of 2. (Be careful 
here-the right shift is not the same as a division if the 
contents of the register are negative. For example. - 1 
divided by 2 should be zero. but - I shifted right by 1 
bit is - l. rounded incorrectly.) Don't forget that the multi
plication instruct ions produce a long-word result from a 
word operand: shifting doesn't. 

1b multiply by 2. add a register to itself instead o f shift· 
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ing: ADD Dn,Dn. In fact. if you are multiplying a word 
operand by 4. you can do it faster with two ADD instruc
t ions than with a single shift by 2 bits. 

Similarly, in doing extended-precision arithmetic. you 
can replace the common operation ROXL #1 ,Dn with 
ADDX Dn,Dn and save 2 or 4 cycles. depending on 
whether the operands are words or longs. 

You can compute certain multiplications faster with shifts 
even if they're not powers of 2. For instance. to multiply 
DO by 17 . add DO to 16 times DO: 

MOVE DO,D1 : Copy DO to D1. 

LSL #4,DO ; Compute 16 x DO in DO. 

ADD D1 ,DO : Add original value in to 


: compute 17 x DO. 

Computing products this way is still faster than the 40-plus 
cycles for a multiply instruction. 

The cost of maintaining the stack can be lessened if argu
ments are deleted after the call by the caller. not the sub
rou tine. (Most C compilers use this stack protocol.) If the 
stack doesn't have to be cleaned up after every call. you 
can allow debris from several calls in a row to accumulate 
as long as it's easy to keep track of how much there is. 
fypically. you can let it pile up until you reach a branch. 
then unstack it all with an ADDQ (or LEA if there's more 
than 8 bytes to remove). 

Finally. don't ignore the 68000's " higher-level" instruc
t ions. Even at the assembler level. instructions such as 
PEA LINK. UNLK. and CHK can be very useful. 

CODING FOR SPEED: SOME COOKBOOK EXAMPLES 
Here are a variety of things you can do to save t ime when 
you're scraping for cycles. Some are useful in many ap
plications; others are very specialized. The more obscure 
ones are examples of the kinds of tr icks that the 68000 
can do. 

Remember that timings will not be the same on the 
68000's relatives (the 68008. 68010. 68020, etc.). If you·re 
working on one of these processors. recompute the t im
ings or. when you're not sure which of two approaches 
is faster. measure the speed of both. Timings for the 68020 
wilt be especially hard to compute because of its sophis· 
t icated prefetch and instruction caching. 

You should also know that not all computers run the pro
cessor at the advertised speed. For instance. the Macin
tosh's 68000 runs at 7.8 MHz. but it can't always operate 
at th is speed because the screen is memory-mapped and 
"steals" some memory cycles. Thus. the effective speed 
of the M acintosh is about 6 MHz. but only memory cycles 
are slowed down- CPU cycles are unaffected. So opera
tions done mostly within the CPU (such as multiply, d ivide. 
and long register shi fts) run at nearly full speed. The lesson 
in all this is that timings are hard to compute or intuit 
you may want to t ime various pieces of code for yourself 
to see which is faster. 

It is said that one doesn't really know how to use a tool 
until one knows three ways to abuse it. Here are some 
of my favorite ways to abuse the 68000. 

{amlinued) 
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TRICKS AND TRAPS 


Fast subroutine calls. Although JSR and RTS provide 
a simple subroutine call-and-return. the cost of pushing 
the return address on the stack is significant. For a very 
frequently called subroutine. you can change the call to 
store the return in an address register as in 

LEA RETURN.AO ; Return address goes in AO. 
JMP routine : Jump to the subroutine. 

RETURN ; AO points to this spot. 

Then to return. just JMP (AO). By avoiding use of memory. 
this saves 8 cycles. (Note that the LEA instruction refer
ences the label RETURN with PC-relative addressing.) 

Also. if you end a subroutine with 

JSR lastsub 	 ; Call one last subroutine 
RTS 	 ; and return. 

and lastsub doesn't alter the stack. you can save a whop
ping 24 cycles by using "tail recursion" to replace the two 
instructions with a single 

JMP lastsub 	 ; "Call" lastsub and 
; it'll return for us. 

Finally, if you call a subroutine and then branch some
where else. you can avoid extra jumping around. For 
instance. 

JSR sub ; Make a call 

JMP next ; and go somewhere else. 


can be made slightly faster with 

PEA next ; Push a fake return address 
JMP sub ; and "call." 

; sub will RTS to next for us. 

(All of the above work for BSR and BRA as well as JSR 
and JMP.) 

Quick test for zero. If you want to test whether a register 
is zero and don't mind trashing the value. use DBRA 

Dn,NOTZERO instead of combining TST.W On with BNE 
NOTZERO. 

If you want to do an N-way branch depending on a value. 
you'll usually want to index into a jump table and transfer 
to the appropriate address. A "case" statement is typically 
implemented this way. But if you have a very small number 
of values and want to handle the lower values more quick· 
ly. a series of DBRAs can do this conveniently. For exam
ple. if you want to branch based on a register that con· 
ta ins 0. I. or 2. 

DBRA 00,NOTO ;Decrement; jump if it wasn~ 
; zero. 

<handle zero case> 
NOTO ; Come here if not zero. 

; DO has been decremented. 
DBRA DO,NOT1 ; Decrement; jump if original 

; DO wasn1 one. 
< handle one case> 

NOTl : Not one. DO has been 
; decremented twice. 

DBRA DO.ERROR ; Decrement: if not originally 
; two, error. 

<handle two case> 

Checking for membership in a small set. If you want 
to see if a number is in a set of several numbers. you can 
create a bit mask corresponding to the set. For instance. 
if the set is {O.l. 3, 5} . the mask has those bits set and the 
bit map is 00101011 (2B hexadecimal). You can test for 
membership in this set with 

BTST 00,#$28 	 ; Is DO in {0,1,3,5}? 

If your set is composed of more than eight elements you 
have to move the mask into a data register first. 

Quick comparisons. 1b check the value of a data regis
ter with CMPL #xxx,Dn takes 14 cycles. If the value be

tam1i11uedJ 
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Pl-DE•.neIRIWl I lelk·Tllll llilllillTTie• 
Now, finally at your com- The Most Powerful Feature 

mand. A completely integrated PC-Desk automatically pre
word processor, calendar/ pares your letters, invoices and 
reminder, name/address/phone memos. 
database and directory. Letter/ It's fast and easy to send 
label/report printer, mailmerge, individually typed, personalized 
invoice system and printing letters , either singly or by the 
calculator. hundreds. Just select the names 

PC-Desk does just about you want. Tell PC-Desk which 
everything you need. It's a letter to send, and it does the 
powerful and easy-co-use cool rest. 
that reduces your work and It puts in the special greet-
makes your business life easier. ing you use for each person. It 
And, it does more than hun- adds the variable information 
dreds of higher-priced you want. .. the shipment date, 
programs. company or product name, or 

Look At Everything You Get/ 
Easy Instructions Select names for group mailings. Make notes 
tep by step directions on the screen. on client contact. Print your rolodex, enve

You 'll always know what codes to use. lopes, (with rerum address too), letterheads, 
Even if you're new co computers, you'll be invoices, labels, entire name and address 
efficient right away . file. 

Calendar/Reminder Mall Merge 
24 reminders per day. Reminder days are Fully integrated with database. Letters with 
highlighted. Put the cursor on any day. .. up to four variables. 
all your reminders pop up. See a full month 

Calculatorat a time. Flick back and forth between 
Print your calculations. Pops up into wordmonths. Print reminders with a single key
processor. Hex, binary, and octal for stroke. You're organized and you'll stay 
programmers . o rganized. 
Memory PartitioningTo Do List 
Lets you fUp back and forth between PCTracks up to 20 projects. You'll never for
Desk and other programs. Cut and paste. get what you need to do. 
LogsWord Processor 
Client billing, compucer use, telephone,Full-featured...why use any other word 
and expense logs . Great for tax records! processor? PC-Desk gives you professional 
Print monthly statements with total timelooking documents.. .with bold, underlin
and expenses. Edit your logs. With autoing, centering, and justification . Word 
dialer ca.Us are logged automatically . wrap, block move, earch , margin settings . 

And no waiting for screens to come up Auto-Dial 
with Turboscreen. ave time. Auto-dial any phone number in 

your database. Choose work or homePersonal Address Book 
number.Automatically primed in a pocket-sized for


mat. Cross-indexed by company name. Encrypt

Breast-pocket holder free when you order Protect your files from prying eyes. 

PC-Desk. 


DOS Functions 
Database Copy, delece, print, view, renamefiies easily. 
Outstanding organization and flexibility. 

On-Screen ClockEasy to access and maintain. Name, address, 
phone number (work and home), saluta Manual 
tion, title, d:ue, variables for automatic Full instructions. 
printing, commenrs, and more. Sort on zip, 
or alphabetically by name or company. Not Copy 
Search, scroll through, change or delete. Protected 
Sldel(fc-k ls1 regll1er~d '"'drm:iirk of Oorl'3nd ln1~rn~•lonal . Int'. ~BM •s ::a r1; f!A~t11;r~d- rnd:i;m:ark of Jnre:rn:a1 ion2I·Uu.sln.:u M:ar,' hi n<"SCorp. 

whatever you choose. All at the 
touch of a button. 

PC-Desk is simply spectac
ular. Users say, "This is the way 
software ought to be!" Try it for 
60 days. Ifyou're not completely 
satisfied, return it for a full 
refund. 
Free Updates, Free Support. 

That's right. Free updates. 
(Remember, if you already own 
PC-Desk, send for your free up
date to version 6.5.) 

And, if you ever need help, 
just call us. We'll talk you 
through it. 

,----------·
I I 
I I 
I I 
I I 
I I 
I I 

I PC-DESK : 
II SIMPLY THE BEST. I 

To order, or for more information: 

I Call ToU Free 1-800-A-PC-DESK I 
I YES! Rush me the best- PC-Desk. I
I 6().Day Money-Back Guarantee. I 
I * SPECIAL OFFER * I 

Onlyf79
I (plus 15. 00 Shipping & Handltng). I
I Yousave S46 ontheregularSJ25price. I 

Offer F.xpires 111 30Days I
I 0 Check 0 Money order 
I 0 MasterCard D Visa I 
I Card# - -------- I 
I Expimion date___J ------ I 
I =e I 
I Finn I 

AddrL~-----------

1 Cil y I 
I Sta ie/Zip I 
I Reqr;lrements: IBM-PC, AT, XT, orcompal- I 

Ible. I 28Kfor program, 272Kfor memory 
partltlonlltg, MS· DOS 2. O. Modem req1Jlrod I• .Ifor A1Jto-Dlal only. 
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TRICKS AND TRAPS 


1ng tested for is small enough to fit in a MOVEQ. it's 
shorter and faster to put the value in a temporary register: 

MOVEQ #xxx,00 ; Set up value to look for 
CMP.L DO,Dn ; and do the comparison. 

If the value xxx is between - 8 and 8. and you don't mind 
altering the data register. you can just use SUBO #xxx,Dn 
(or ADDO. as appropriate) instead of a CMP. Then you 
can use a conditional branch just as you would after a 
CMP. This works for word or long-word comparisons. 

Picking up an unaligned word. The straightforward ap
proach is to load I byte. shift it into position. and load 
the second byte. The faster way (28 cycles instead of 38) 
is to explolt the stack pointer's odd behavior when byte 
quantities are pushed on the stack: 

MOVE.B (AO)+, - (SP) ; First byte to high half of 
; new word on stack. 

MOVE.W (SP)+ ,DO ; Pop that new word to DO. 
; First byte in place. 

MOVE.B (AO),DO ; Second byte in place. 

Clearing address registers. MOVE.L #0,An takes 12 
cycles. while SUB.L An.An takes only 8 and is shorter. 
(CLR doesn't work with address registers.) 

Avoiding long shifts and rotates. The time the 68000 
takes to shift a register is proportional to the distance be
ing shifted: 2 additional cycles for every bit. Thus. never 
rotate a long word more than 16 bits in either direction 
or a word more than 8 bits. (Remember that to shift by 
more than 8 bits. you have to put the shift count into a 
data register. In the examples that follow. the bit count 
is not a constant the value is bracketed to show this.) 

ROLL <16+x>,0n = ROR.L <16-x> ,Dn 
ROL.W <B+x>,Dn = ROR.W <8 - x> ,Dn 

In shifting 16 bits or more. the first 16 bits of the shift can 
be done with a SWAP to save 26 cycles in each of these 
cases: 

LSR.L < 16 +x>,Dn = 
CLR.W Dn ; Clear bits that swap up 
SWAP On ; and LSR.L #16,0n. 
LSR.W <X> ,Dn ; Now finish the shift. 

ASR.L < 16+x> ,Dn = 
SWAP On ; Slide down 16 bits. 
EXT.L On ; Sign-extend to a long word. 
ASR.W < x > , On ; Finish up, sign-extended. 

LSL.l < 16 + X>,Dn = 
LSL.W <x>Dn ; Shift x bits in low half. 
SWAP Dn ; Shift 16 more bits. 
CLR.W Dn ; Throw away bottom hall. 

And some long-word operat ions of less than 16 bits can 
be optimized with SWAP. Long shifts between I l and 15 
bits can be speeded up with 

LSL.L <X> ,On = 
SWAP Dn ; Rotate left by 16 bits. 
ROR .L <16-x>,Dn ; Undo to x-bil left rotate. 
AND.W #mask,On ; Remove bottom x bits. 

LSR.l <x> ,Dn "' 
AND.W #mask.On ; Remove bottom x bits. 
SWAP On ; Rotate right by 16 bits. 
ROLL <16-x> ,On ; Undo to x-bit right rotate. 

Fast sign-extend. While there are instructions to sign
extend bytes into words or words into long words. what 
if you have a signed 12-bit field (from unpacking a record 
or reading a DAC)? The standard way to sign-extend this 
to a full 16-bit word is with 

LSL.W #16-12,Dn ; Shift so 12-bit field is left-justified. 
ASR.W #16-12,0n ; Shift it back down sign-extended. 

If you know that the bits outside the 12-bit field are zero. 
you can do this without shifting. In general. if you want 
to sign-extend an N-bit field to 16 bits. define "mask" to 
be -(21"'- 0 )-a mask with the bottom N+ I bits clear. Then 
the sign extension can be done using a temporary register: 

MOVE.W #mask.DO ; Build mask with high N+1 bits set. 
ADD.W 00,0n ; Negative: top bits=O. 

; Positive: top bits=1 . 
EOR.W DO,Dn ; Flip so top bits are correct. 

This is always at least as fast as the shifting method. which 
gets slower as N increases. Sign-extending to a long word 
is faster this way if N is 3 or more. 

Loading large constants. 1b move certain values into the 
upper half of a data register. you might code MOVE.L 
#OOxxOOOO,Dn. It's faster to replace this single instruction 
with two: 

MOVEO #xx,Dn ; Move value to lower half 
; and clear upper half. 

SWAP On ; Swap-put things in position. 

Clearing the upper half of a data register. Instead of do
ing this with AND.L #$FFFF,Dn. it's quicker to use 

SWAP Dn ; Swap high and low halves. 
CLR.W On ; Clear high half while it's low. 
SWAP Dn ; Put things back in place. 

CONCWSIONS 
Esoteric coding techniques continue to be important in 
pushing processors to their limits. A machine such as 
68000. which is oriented toward executing compiled high
level languages. can still be appropriate for tight hand
crafted solutions. A programmer who needs the utmost 
in performance can exploit quirks in an instruction set to 
great advantage. • 
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The most 

significant


development in 

monochrome graphics


sincetlie 

Hercules 


Graphics Card. 




Announcing

theHercules Graphics Card Plus. 


Four years ago, the Hercules·· 
Graphics Card brought high resolu
tion monochrome graphics to the 
IBM• PC for the first time. And revo
lutionized the world of personal 
computers. 

Now, it's happening again. 
Because now there's the Hercules 

Graphics Card Plus. A giant step 
forward in teclmology that creates a 
whole new standard for graphics 
hardware and a world of potential for 
software. 

Three modes are 
better than two. 

Until now, graphics cards have had 

only two modes to work with: text 
and graphics. 

Text mode is very fast, but it's 
limited to 256 pre-programmed 
characters. 

Graphics mode, on the other hand, 
lets your software create as many 
characters as you want. But for text 
processing, graphics mode can be 
slow, painfully slow. 

Enter a new, third mode. 
Called RamFonC 
Two years in development, 

RamFont gives you the best of both 
worlds. It blends the bli.ncling speed of 
text with the fleXibility of graphics. 

The heart of the Graphics 
Card Plus: the Vn2 microchip,
Hercules' next generation 
video processor that makes tJw 
RamFont ?rWde possible. 
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Enough flexibility to blow the can get the big picture. 
doors off the 256-character limit of RamFont integrated packages 
text mode. will mix true text and graphics and 

Because RamFont can handle an turn your PC's screen into a fast-lane 
astonishing 3072 different characters version of the Macintosh's:· 
of various widths and heights. And ifyou 

Instead of 256 canned, happen to be one of 
unchangeable ones. those geniuses whds 

The future fluent in five lan
according to RamFont. guages, you'll be 

With all these characters and able to type a letter 
fonts to work with, software in all of them. 
will never be the same again. Simultaneously. 

RamFont word processors, A Herculean feat. 
for example, will put italics, How did we manage 
boldface, and scientific 
characters right on the screen 
with standard text. So you can 

The Hercules Printer Cable-
a $40 value, free with each 
Graphics Card Plus. 

to combine the radi
cal new RamFont on 
the same card with 

see what you're about to print. Hercules' legendary sharp text and 
Ram.Font spreadsheets will use high resolution 720x348 graphics and 

smaller characters to display larger still be 100% compatible with the 
amounts of information. So you original Hercules Graphics Card? 

It wasn't easy. 
In fact, it took two years and all 

of the sophisticated CAD tools at our 
disposal to create our exclusive Vll2 
microchip:1< 

This totally new generation of 
video processor is at the heart of 
every Hercules Graphics Card Plus. 

It's also at the heart of a revolution 
in software that's beginning right now. 

Turn the page and you'll see what 
we mean. 


Arwther Hercules 
innnvation: the new 
LPTn2. It's a parallel 
printer part on a chip. 
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Lotus 1-2-9 Rel. 2 in the Rn:mFcmt nwde of the Gtaphi.cs Card Plus: fast scrolli"tig, 
a 90-column by 38-row screen and a pap-up graphi.cs window. 

Softwarewill neverbethe same again. 

The trouble with most new hard

ware introductions is that there isn't 
any software available to introduce 
them to. 

Not so with the new Hercules 
Graphics Card Plus. 

It runs everything the original 
Hercules Graphics Card nms. 

Better yet, it comes complete 
with the software you need to start 
using the revolutionary new RamFont 
mode right now with some of the 
world's favorite programs. 

Lotus blossoms. 
Of course, if you want to talk about 
the world's favorite programs, you 
have to st.art with Lotus~ 1-2-3~ 

You won't recognize Release 2. 

Because now you can put nearly twice 
as much information on your screen, 
scrolling right and left and up and 
down at speeds you'll remember nos
talgically from the days of Version lA. 

Another thlng you won't recognize 
is that cute little graphics window. 
You can thank RamFont for that. 

Now that RamFont is with us, 
you can pop up a graphics window any 
time you're in the mood and still keep 
your 1-2-3 spreadsheet in the 
background. 

And you can do the same with 
Symphony,·· ofcourse. 

Or, ifyour tastes tend toward 
Ashton!fat~'s Framework" II, you'll 
be pleased to hear that you can really 
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The Graphics Card Plus in Ra:mF'ont mode 
showing multiple fonts c-teated using FontMan;- a 
Hercules program that comes free with each Card. 

The programmable RamF'ant i.s so flexible, 
Symphony can mi.x friu text and graphics. 

burn rubber with its word processor. 
The revealed Word. 

Speaking of word processors, remem
ber a couple of pages ago how we said 
they would be forever changed? Well, 
the change has already begun. 

For example, the Hercules 
Graphics Card Plus with RamFont 
makes Microsoft® Word a whole new 
program. 

Suddenly the italics, boldface, 
superscripts and subscripts scroll 
superfast. Which means you don't 
have to twiddle your thumbs waiting 
for the screen to catch up with your 
fingers. 

More to come. 
AB time goes by, more and more 
major programs -v.ill take advantage 

Inquiry 156 for End-Users. Inquiry 157 for DEALERS ONLY 

Ashton-Tate's Framewark II with italics and 
boldface and speed in the RamF'ont mode ofthe 
new Hercules Graphics Card Plus. 

Microsoft Word in RamF'ont mode: italics, boldf ace 
and small caps- plus speed and lots of it, at last. 

of the extraordinary capabilities of 
RamFont. 

Which gives you two choices. 
You can buy a Hercules Graphics 

Card Plus and look forward to getting 
your socks lmocked off. 

Or you can buy another card and 
watch while technology leaves you 
and your socks behind. 

Th help you make up your mind, 
we've prepared a little surprise for 
you on the next page. 

Just make sure you're sitting down. 
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Shocked? 

We thought youtl be. 

Imagine, the new Hercules Graphics Card Plus with 


the power of RamFont plus everything that made the 
original Hercules Graphics Card the monochrome standard. 

At about half the old price. 
Now that's progress. 
Call 1-800-532-0600 ext. 202 (in Canada call1-800-323-0601 

ext. 200) for the name ofan Authorized Hercules Dealer near 
you and we'll rush you a free info kit. 

Hercules~ 

We're strongon graphics. 


Adclress; 2550 Ninth St., Berkeley, A 94710 Ph: 415 540-6000 Telex; 754063 

'l'rndemarks/Owncrs: IBM/lBl\.f; Macintosh/Apple; Lotus, 1-~3. Symphony/Lotus; MJcrosoftillficrosofl.; Framework II/Ashton-Tate; Hercules, Ram.Font, FontMan/Hertules. 
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UNIX AND 

THE MC68000 


BY A NDREW L. ROOD, ROBERT C. CLINE, AND JON A. BREWSTER 

A software perspective on the M C68000 CPU 
architecture and UNIX compatibility 

THE MOTOROLA MC68000 CPU 
architecture is well suited to UNIX 
implementation; its linear. 32-bit 
addressing simplifies the system pro
grammer's task by allowing direct ac
cess to the entire memory address 
space at all times. The 68000's dual
state architecture also maps conve
niently into the UNIX user and kernel 
modes. The CPU TRAP instruction 
provides a disciplined way to move 
from user to supervisor state during 
a kernel call. and the RTE (return 
from exception) instruction simplifies 
the return from supervisor to user 
state. 

The MC68000 architecture provides 
a powerful yet slmple interrupt orga
nization that includes seven levels of 
interrupt priority. The multiple priori
ty levels are used in UNIX implemen
tations to help organize the kernel 
device-driver code in an environment 
comprised of high-speed mass 
storage devices and low-speed user 
110 devices (terminals). 

110 devices are used in a memory
mapped manner rather than having a 
set of 110-specific instructions. This 
allows the UNIX implementer to write 
device drivers in a high-level language, 
manipulating 110 devices as though 

they were memory-resident data 
structures. 

MC68000 ARCHITECTURE 
OVERVIEW 
In this article. we use the program
mer's model rather than the hardware 
implementation when discussing the 
MC68000 CPU architecture. The 
MC68000 is a general-register pro
cessor: the CPU incorporates a num
ber of internal registers that can be 
loaded from main memory. manipu
lated. and stored in main memory. 
This is different from a single-accumu
lator CPU such as the Intel 80286. 
where most operations happen in one 
register (the accumulator). or a stack· 
oriented machine such as the Hewlett
Packard 3000. where all operations 
occur on the stack. (See figure I for 
a description of the registers.) 

Actually. the program counter. stack 
pointers. and status registers are not 
considered general registers. The re
mainIng registers are broken into two 
types. address registers and data reg
isters. Each type has a set of dedi
cated instructions that enrich its 
general capability. For example. data 
registers can handle byte (8-bit). word 
(I 6-bit). and tong word (32-bit) data. 

The address registers can be used as 
software stack pointers and are in· 
tended for address calculations. 

There are two distinct CPU stack 
registers (see figure I). one for each 
state. and a small set of privi leged in
structions whose operation is state
dependent. If a user program at
tempts to execute a privileged instruc
tion. a trap will occur so that the 
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kernel can arbitrate the violation. The 
CPU architecture provides vectored 
interrupts and seven levels of inter
rupt priority. (Note that access to the 
interrupt-level mask is a privileged 
facility.) The MC68000 architecture 
provides no 1/0 instructions. 110 is 
presumed to be performed in a mem
ory-mapped manner using the normal 
LOAD and STORE instructions. 

A Q UICK UNIX SUMMARY 
The UNIX system is a multitasking 
operating system designed for soft
ware development. It has become 
popular because of its simplicity of 
design and the ease with which it can 
be ported to a variety of machine ar
chitectures. The simplicity and por
tability are due mostly to the fact that 
90 percent of the system's code is 
written in the high-level language C. 

UNIX is a process-oriented system. 
The management of processes in the 
UNIX system is fairly simple. Each run
nable process (program) is placed in 
a list These processes are ordered by 
a priority system. Each process shares 
the CPU via a time-slicing, round
robin. scheduling algorithm where the 
process with the highest priority gets 
to use the CPU first. The time slicing 
is normally governed by a periodic in
terrupt that occurs each time a system 
clock t icks. 

The UNIX system is oriented around 
two states of operation: operating sys
tem. or kernel. state. and user state. 

All driver activity. process manage
ment activity. and low-level file man
agement activity occur in the kernel 
state. Processes normally run in the 
user state. Each time a kernel intrin
sic (operating system request) is called 
by a process. a state transition 
changes the user state to the kernel 
state. When the intrinsic has finished. 
the state is changed back to the user 
state. This provides some insulation 
of user processes from the system 
interna ls. 

The memory management primi
tives in the UNIX system make no as· 
sumptions about the sophistication of 
memory management hardware avail
able to them. UNIX systems have 
been implemented with no memory 
management and with sophisticated. 
paged. segmented systems. Even a 
memory protection scheme can be 
dispensed with if the system being de
signed is to be just an applications 
engine. 

Due to the multiprocessing nature 
of a UNIX operating system. some 
sort of memory protection is recom
mended if you intend to do software 
development on the machine. This is 
to prevent experimental software 
from writing over memory occupied 
by its neighboring processes and 
destroying them It is entirely up to 
the implementer to say how much 
memory management power is re
quired. Such a decision boils down to 
the trade-off between price. perfor
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Figure I : Tfre MC68000 CPU register model. 
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mance. and design schedule. 
The I/O system of UNIX is designed 

around two generic device models: 
the block device and the character 
device. Block devices are those. such 
as disk and tape devices. that treat 
data in blocks. Character devices are 
those. such as data terminals. that 
handle data one character at a time. 
Strict conventions exist in the system 
as to how devices of each type are to 
be accessed. Such a well-defined in
terface makes driver writing easier. 
Because driver writing makes up the 
bulk of the work for most operating 
system ports. the device model of the 
UNIX operating system makes porting 
less trying than with many other less 
organized systems. 

LINEAR ADDRESS SPACE 
The MC68000 family of processors 
has a large linear address space in 
which each memory address is 32 bits 
long. This allows up to 4 gigabytes of 
memory to be directly addressed. 
Since only 24 address lines are 
brought out of the MC68000 and 
MC68010 processors. only 16 mega
bytes are accessible in t hose 
members of the fami ly. (The MC68020 
presents all 32 bits of address.) This 
linear addressing scheme sharply 
contrasts with segmented addressing 
schemes. which have a small local ad
dress range and a way to relocate the 
local address range within a larger 
global addressing range. 

Linear addressing may be the single 
most important feature of the 
MC68000 processor family. It greatly 
simplifies the task of implementing an 
operating system and makes large, 
complex work ing sets of segment 
pointers for managing process images 
unnecessary. (It is also the single big
gest difference between the MC68000 
and the Intel 80286 CPUs.) 

Theoretically. a system with the ad
dress reach of a segmented architec
ture is as powerful as the MC68000 
with its large linear reach. However. 
it is easier for programmers to use the 
linear addressing scheme (a program
mer in th is context is an assembly Ian· 
guage programmer or a compiler 
writer). 

The reasons to write ln assembly 
(rn11ti1med) 
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language are varied. but it often 
comes down to speed, space optimi
zation. and minimal complexity. Keep
ing the compiler writer's job easy has 
paid off in two ways: first. high-quality 
compilers were available early in the 
MC68000 life cycle: second. the com
pilers have been of high enough quali
ty to reduce the amount of assembly 
language programming. 

One drawback of linear addressing 
is that the code density of the actual 
machine instruct ions may suffer from 
the presence of many long addresses 
(the top byte of which is nearly always 
0). This problem is alleviated some
what by short (16-bit) relative address
ing modes. However. UNIX implemen
tations prefer separate instruction and 
data areas. and. consequently. the 
relative addressing modes are used 
infrequently. 

Address space management be
comes easy with a large. linear ad
dress space The compiler needs to 
be concerned with only three spaces: 
code. data. and stack. Also. the oper
ating system can quickly allocate and 
deallocate any number of easily ac
cessible memory fragments. Very 
large processes such as those for ex
pert systems can be designed easily 
because you don't have to be con
cerned about the overhead involved 
in passing control between routines 

in different code segments. 
The same can be said for the use 

of large data structures. UNIX in
cludes many application programs 
whose memory image exceeds l 
megabyte and that use individual data 
structures several hundred kilobytes 
in size. There is also a class of recur
sive programs that are heavy stack 
users. A machine such as the 80286 
with a 64K-byte stack limit can be a 
real disadvantage in this type of 
application. 

Another nice feature of a large ad
dress space is that parts of it can be 
easily reserved for other functions. An 
example is mapping 110 device inter
faces into memory. Many megabytes 
of address space may be allocated for 
1/0 without impacting other needs. 
(Segmented-architecture machines 
typically provide a separate 1/0 ad
dress space to keep the intersegment 
communication to a minimum.) Figure 
2 shows an example of address 
allocation. 

DUAL PROCESSOR STATES 
The MC68000 is a dual-state pro
cessor. The processor has two stack 
registers. one used while in the super
visor state and the other used whi le 
in the user state. When an instruction 
is executed that changes the CPU 
state. the stack is automatically 
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Figure 2: A l~pical MC68000 address allocation scheme. 

changed as well. The CPU provides 
status lines coming off-chip to allow 
support chips (such as an external 
memory management unit) to deter
mine the current CPU state. 

The state of the CPU can be deter
mJned by reading the supervisor state 
bit in the CPU status reglster. There 
is a small set of privileged instruc
tions. including STOP. RESET RTE. 
MOVE to SA. AND. EOR. OR. and 
MOVE (word) IMMEDIATE to SR. that 
operate differently in user state than 
in supervisor state. In user state they 
cause a privilege violation and associ
ated CPU fault In supervisor state 
they modify the CPU as indicated. 
Note that any instruction that explicit
ly sets the supervisor portion of the 
status register (SR) is a privileged in
struction . 

Interrupts are dispatched in super
visor state even if the CPU was pro
cessing in user state when the inter
rupt occurred. 

UNIX USE OF DUAL STATES 
In UNIX a process is a user task that 
has resources allocated to it. including 
main memory. CPU time. J/O process
ing. and space in system tables. It is 
by time-slicing processes that UNIX 
performs multitasking. 

Figure 3 shows a memory-oriented 
picture of a process. Normal pro
cesses have a kernel and user side. 
each of which contains code. data. 
and stack. Process 0. the original pro· 
cess. acts as the scheduler in the sys
tem. Process 0 is unique in that it has 
no user side. only a kernel side. 

A zombie process is a process that 
has no user side and no kernel side; 
in fact. a zombie process has no mem
ory allocated to it at all. It is simply 
an entry in the process table waiting 
to be deallocated. 

UNIX kernel code normally ex
ecutes in the supervisor state of the 
CPU. and the UN IX user code normal
ly executes in the user state of the 
CPU. In the UNIX framework there is 
a distinguished user called the super· 
user. The concept of a superuser 
should not be confused with the 
supervisor or kernel portion of a pro
cess. A superuser process is a normal 
process from the CPU perspective. 

(co"linuedl 
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Figure 3: A graphic description of a process. sfrowi;ig user and kernel elements. 

TuE USER VIEW 
OF A KERNEL CALL USING TRAP 

: SyscaJl{callno,arg1 ,arg2) 

Perform the kernel call indicated by callno. 
Send arg1 and arg2 (typically pointers) to the 
kernel as part of the call. 

Syscall move.I 4(sp),d0 ; Get the kernel call number. 
move.I B(sp),d1 ; Get the first argument (arg1). 
move.I 12(sp),d2 ; Get the second argument from 

; the stack. 

trap #1 : Trap to supervisor state 

rts 
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The kernel call is a frequent ly used 
operation. but typically a costly one. 
Overhead involved in trapping to the 
kernel includes TRAP and RTE in
structions. register state save and 
restore. kernel call decode and 
dispatch. and kernel call implernenta· 
tion. See the text boxes "The User 
View of a Kernel Call Using TRAP. " 
below. and "The Kernel View of a 
Kernel Call " on page 186. 

The 80286 processor implements a 
more complex state-transition mech· 
anism using ca ll gates to allow pro
cedures to transfer control to the 
same o r more privileged levels. This 
scheme is more complex than the 
MC68000 implementation of CPU 
state transition. and it is exactly this 
added complex ity that makes U IX 
implementation with the 80286 more 
difficult. 

UNIX CONTEXT SHIFTING 
Context shifting in the UNIX system 
is the operation of putting the cu rrent· 
ly execut ing process to sleep and 
resuming the execution of some other 
process. Because of the process 
orientation of UNIX. and its t ime
slicing algorithms for scheduling. con· 
text shift ing is frequently performed. 

Context shifting occurs either at the 
end of a kernel call or in response to 
some interrupt during user state pro
cessing (e.g .. the heartbeat interrupt 
from the system clock) . Context-shift 
overhead includes saving the current
ly executing process state. selecting a 
new process to run. and restoring the 
state of the new process. (See the text 
boxes "CPU State Save in a Context 
Shift" on page 188 and "CPU State 
Resume in a Context Shift" on page 
190.) 

The 80286 provides a complex task 
environment that allows high-per
formance context shifting between 
tasks. As with the privilege architec
ture of the 80286. the task separation 
mechanism is more powerful than is 
requ ired in a UN IX implementation. 

K ERNEL VIEW OF CONTEXT 
SHIFTING 
The kernel view of context shifting in· 
valves two functions: sleep and switch 
(see figure 4) . Sleep is a function that. 

tcontit1 uedl 

but one that is distinguished by the 
superuser process identification 
number (pid). The pid is checked by 
the operating system during certain 
crit ical operations. for example. 
mounting new file-system devices. 

Only superuser processes are al
lowed to perform these operations. 
Any process (even those belonglng to 
the superuser) has both a kernel side. 
which executes ln the supervisor state 
of the CPU. and a user side. which ex· 
ecutes in the CPU 's user state. 

In contrast to the dua l privilege 
levels associated with UN IX. the 
80286 processor provides four levels 
of privilege. each protected from the 
levels above it For more sophisticated 

-


operating systems than UN IX this 
four-state CPU can provide a good im· 
plementat ion vehicle. In the UNIX en· 
vironment it is not immediately clear 
that four CPU states are required or 
even useful. 

TRAP DISCIPLINE 
The TRAP instruction can be used to 
implement kernel calls and the as
sociated state change from user to 
supervisor. A matching RTE instruc
tion is used to return to the user state. 
The register environment can be used 
to pass information to the kernel. such 
as the type of kernel call being made. 
(The registers must be saved explicit· 
ly by the kernel as desired.) 



At first glance, it may look like an 
ordinary calculator, but the Casio 
solar CM-100 is anything but. It's 
an extraordinary software tool 
that's as useful in programming an 
Applel ~ as it is a mainframe IBM~M 

The key to the CM-100 's 
incredible flexibility is Casio's 
adjustable bit-size selector which 
can be set to suit any size com
puter up to 32 bits. And its block 
display which can, by scrolling 
blocks of 8 digits at a time, display 
up to a 32 bit word. 

But there's much more to this 
pocket-size powerhouse. It can do 
base conversions from binary/ 
octal/decimal/hexadecimal modes 
and can store in its memory 
numbers in any base. Jt also has 
Shift, Rotate , Arithmetic Shift and 
Boolean functions that include 
AND, OR, XOR and NOT. 

Perhaps what is most extraor
dinary about the CM-100 though, 
is not how much it can do, but how 
little it costs to do it. The CM-100 is 
the only calculator that ' ll let you do 
all your software figuring for less 

than you'd figure to pay for an 
average ($25.00) textbook. 

The more you work with com
puters-whatever their size-the 
more you need a CM-100. Whether 
you 're a student or professional, 
it's the one piece of hardware that 
will make designing your software 
easier. For more information, call 
1 (800) 553-3338 X34. 
Apple an.d IBM are lr&demerks ol lho Apple ane ll~M C0<POra1ions, 

CASIO@

Where miracles never cease 

Casio, Inc. Consumer Products Division: 15 Gardner Road , Fairtield , N.J. 07006 
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I 
I PC-SIG 

I Library


Keeps on growing.•• 
N-dlsu recently added to our library 
of uur-supported and pubflc domain 

software for the PC: 
O #471 PreuntVS.1 Make your own sfide shows 

lor b\Jsiness or home ~ing your color monttor. 
0 	#4 n Name Gl'lmlBrNk Down/Fone Word 

Do anagrams. lind Whal words your phone number 
makes. 

O 1480 PC-Outtlne Outline and organize 
in1orma1ion. much ldte Thinklank. 

0 1481 81111 River SMll Makes DOS easy 10 LISe . 
O 1483 Mall M1Sler Keeps track ol rooltiple lists, 

sorts and prints by city, state,zlp and name. 
O 1485 Icon Maker and FX·Matrlx Makes 

graphics cl1aracters ~ke the MAC lor your screen 
and you can paint them on your EPSON printer. 

O 1487 RelluPolnt Anactiongamemodeledalw I 
I the AOBOTECH carloon series. 

O 1492 Nutrient Tracks your diet and l1s calorie/ 
nutrient val~e. 

O 1494,495,496 TheWorldDlgltlzed Findover 
100.000 diflerent IOcations in the world and display 
lhem on screen. 

O #498 DOS-•Mallc Load different programs Bild 
manipulale 1hem with single key&trokes. 

O #499 PROCOMM CommL111lcations wilh 
XMOOEM,KERMIT. ASCII prolocols, st.Jppcrts IBM· 
3101.OECVT52/1000. ADM-3 and ANSI . 

O 11501&502 S.lauy1 Tracks prospec1s. leads 
and memos and pfints leners wi1h that inlormation . 

O 11503 Rell1nce Melllng Ust Keeps track of 
~ltipla lists, sons Bild prinlsby speci1ic groop 
good for custom malling. 

O 1506 Blbllogrephy of Bu1lnes1 Ethic• end 
Mol'll V.lue1 Tfle regularly updated maste1 
bibli?IJrapl1y Im those doing papers and reseillCh 
i!lllOIYing business ethics. 

O 1507 PC.Sprint So1tware and instruction on how 
to cheaply speed up~r syslem 2-3 limes. 

D #508 &509 Stati1tlcaToola Factorexperimenls , 
"FORGET-IT' plots, simultaneous confidence 
inlervals. randomization tes1s,expected mean 
squares. 

0 	#510 Vl1lble PASCAL Compiler Learn lo 
p{ogram PASCAL and watch the lnte rnat functions 
or PASCAL as it runs. 

O 1511 Turbo Sptlte1 end Anlm1tlon Create. 
maintain and animate yoor own images In TURBO 
PASCAL 

RECENT DISK UPDATES 
0 	 if 5 Pc.t'lle Ver. 4 
Q II 78 PC-Wrltl Ver. 2.611 
O #124 htanded Batch Ver. 2.04a 
0 I 199 PC-C•lc Ver. 3 
0 1212.334 RBBS·PC (2 disks) Ver. 3. 7 
O 11388 100 unera Ver. 1.1 
0 #393 Checkbook Vet 2 
0 11395 Home Inventory Var. 2 
O 1~7 Checkbook l'l'Ofl'lm Ver. 3.31 
0 	1402 IBM 370 Cron AISembler Ver. 1.1 
O #403 ComputarTutor Ver. 4.2 
0 	#417 ADA Prolog Vei.1.90 
O #449 Gag1 Vers. 1.06 
0 	 #468 CPALedger Vet. 1.1 
O 350-page directory (disks 1·30!>) . $8.95 

O Primed S!Jpplement (disl<s 301-454) ... . .. $3.95 

O 1yr. f'C.SIG Member&hip ($35 fmelgn) . . . $20 


Includes pnnled dimclory. supplemen1,bimonlhly 

magazine 

SPECIAL 
Any 5 Disks plus 1 ·Year Membership $39 

Disks are $6 each. Add S4 pos/age and /Jandllng (S 10 
foreign)- CA reside1lts add stare sales 111.X. 

To1al Enclosed$__ by 0 Check OVISA 0 MC 
Card No.______ ______ 

EMp. dale Phone______ _ 

Name._------------ 
Address ____________ 
Ci1y _______ s1a1e__Zip __ 

• 
TO order, call: 800-245-6717 
In CA: llCJ0.222· 2998 
For lechnicaJ questions or 
local orders: (408) 730-9291 
1030-D Easl Duane Averiue ________ .. 
Sunnyvale. CA 94086 213.. ___ _ 
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THE KERNEL VIEW 

OF A KERNEL CALL 


; trap 

The address of this routine is placed in memory at the 
address of vector 33 (the TRAP 1 vector); that is, at 
memory location 132 decimal. When the TRAP #1 instruction 
is executed, the CPU generates an internal exception and 
automaticall y transfers to this routine in supervisor 
state. The user return address and status register are 
saved on the supervisor stack. 

On entry it is presumed that the registers contain: 
dO the kernel call number 
d1 . . first argument to the kernel cal l 
d2 . . . second argument to the kernel call 

Typically the arguments are pointers into the user's data 
space. 

trap movem.I #OxFFFE . - (sp) 
move.I usp,aO 
move.I ao, -(sp) 

; Save registers d0- d7 and a0- a6. 

; Save the user stack pointer. 

move.I 
move.I 
move.I 

dO, -(sp) 
d1 , - (sp) 
d2, - (sp) ; Push the incoming parameters so 

; a high-level language routine 
; can access them using standard 
; compiler parameter passing 
; techniques. 

jsr C-trap ; Call a C handler to perform 
; the desired kernel call. 

. 
; After the kernel call , this process may be context-shifted 
: out. We have saved the user stack pointer with the register 
: set so that we can do a complete restore later after some 
; other user process has run. 

add.I #12 ,sp 	 ; Strip the parameters off 
: the stack. 

move.I (sp) + .ao : Get the saved user stack 
pointer. 

move.I aO,usp Restore user stack pointer. 

movem.1 + (sp).#Ox7FFF Restore registers a6- a0 and 
: d7- d0. 

rte 	 : Return from exception back 
: to the user, restoring the 
: CPU status and returning 
: to user state of the CPU. 

(cc11ti11ue11) 



Osborne/McGraw-Hill Computer Books 


68000 Assembly 
Language Programming, 
Second Edition 

by Lance A. Leventhal, 
Doug Hawkins, Gerry 
Kane, and William D. 
Cramer 
This classic on assembly language 
programming fo r the 68000 
microprocessor has been revised 
to provide complete coverage of 
the entire 68000 fam ily, including 
the 68010 and 68020 chips. 

$19.95, Order #0·07·881232·1 , 
625 pp., 6"/. x 91/4 

68000 Microprocessor 
Handbook, Second Edition 

by William 0. Cramer 
and Gerry Kane 
For serious programmers and 
hardware designers. he re's an 
extensive handbook on the 68000 
mic roprocessor, now revised to 
cover the 68008, 68010, 68012, and 
68020 chips. Includes addressing 
modes, signal conventions , 
instruction sets, except ion pro
cessing log ic, timing, and bus 
ope rations. 

S14.95, Order #0·07·881205·4, 
176 pp., 7'/. x 91/4 

65816/65802 Assembly 
Language Programming 

by Michael Fischer 

Both a tulorial and last i n~ refer
ence, th is recen t addit ion to 
Osborne's Assembly Lang uage 
Prog ramming se ries examines 
instruction sets, arithmetic opera· 
lions, loops. and code conversion, 
sort ing and searching, 110 and 
Interrupts, subroulines, an·d more. 
We ll-organized , comp lete and 
il lustrated. 

S19.95, Order #0·07·881235·6, 
425 pp., 6'/. x 91/4 

80386/80286 Assembly 
Language Programming 

by William H. Murray, Ill 
and Chris H. Pappas 

Take full advantage of the unique 
design of Intel's newly acc laimed 
80386 chip and 80288 micropro· 
cessor, as well as the 80387180287 
coprocessors with this comprehen· 
sive guide. Many practical pro· 
grammlng examples and illustrated 
techniques en hance this authori
tative re.source_ 

$19.95, Order #0·07·881217·8, 
400 pp. , 6"/. x 91/4 

• Osborne/McGraw·Hil l books are available at 
bookstores and computer stores everywhere. 

• To o rder by mai l, complete lhe cou pon and 
send It to: 


Osborne/McGraw-H il l 

P.O. Box 400 

Hightstown, NJ , 08520 


• Al l 	orders must be prepaid and shou ld 
inc lude local tax . 

• Che cks, money orders, VISA and Master
Card are acceptable for payment. No postage 
o r handling charges are required . 

•	 Books will be shipped via UPS_Allow 4·6 
weeks for delivery. Books w il l not be 
delivered to post o ff ice boxes. 

This order is subjecl lo acc-eplance by McGraw
Hil l. Ofter is good only in lhe U.S.A. 

NAME ----------~~~~~----------~ 
ADDRESS 

tPle;J:Jt , l\lO PO 9Q1 I 

CITY--- --------------------------
STATE _ _______ _______________,. IP------~ 

INDICATE MET HOD OF PAYMEN T 0 CH EC K/MON EY ORDER 
C VISAJEXP. DATE ___ _____ 0 MASTE RCARD/EXP. DATE------- 

CARD# ---------- - --------- -------- 

S IG NATURE --------------------------~ 
QTY ORDER# _________________ PRICE._ ___ 

Osborne/McGraw-H ill SUBTOTAL 

PO Bo• 400 
TAX 

Hightstown, NJ 03520 

TOTAL 

42·0 ·012·7000· 1 Copyrighl © 1966 by McGraw·Hill , Inc. 
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to run. This is typically after the event 
has occurred. 

Figure 4 shows sleep in a context 
switch. Sleep calls switch. which in 
turn performs two operations: it saves 
the current process's state and then 
selects the next process to run and 
runs it Switch uses two critical func
tions to perform this: save and 
resume. Save is a funct ion that. when 
called once. returns twice. Resume is 
a function that never returns. Resume 
actually transfers to some other save. 
acting as the second return fo r that 
save cal l. 

Figure 5 shows an example of con
trol flow from process A to process 
B and back again to process A The 
execution of a sleep call in process 
A eventually calls switch. whlch calls 
save. The save call first returns a 0 
value. This call also saves the state of 
process A for later resumption. Con
trol after the first return from the save 
ca ll continues into a resume call. This 
transfers control to process B. Later. 
process B will itself execute a resume 
call that transfers control back to pro
cess A This resume (from BJ acts as 
the second return of the save call in 
process A. This time the save returns 
the va lue l. which causes switch to 
return to the sleep call. which returns 
to the user process. 

Save·s primary responsibility is to 
save the CPU state so that it can be 
included as part of the saved process 
image. The image can later be re
sumed. 

UNIX FORK PARADIGM 
In UNIX all processes are created by 
making copies of existing processes. 
except. of course. the first process. 
which is handcrafted by the kernel 
during system boot-up. This process 
then splits in two using a fork( ) opera
tion_ Each child of this first process 
in turn can divide as many times as 
needed to create processes to per
form all tasks desired. 

To perform a new task. a child pro 
cess may overlay itself with a new 
program image using an exec kernel 
cal l. Figure 6 shows the fork operation 
pictorially and demonstrates why the 
term fork was chosen for this opera· 
tion . 
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when called. returns after some inter
val. during which other processes may 
have executed. Switch is the function 
that actually performs the selection of 
a new process and transfers control 

to that process. 
The kernel also provides a wakeup 

function. Wakeup is used to make a 
process (which has been sleeping. 
waiting for some external event) ready 

CPU STATE SAVE 

IN A CONTEXT SHIFT 


' 
; save(save-area) 

The function save{ ) saves the CPU register state 

in preparation for a later resume call. Registers 

and user stack pointer are saved in save-area[17]. 

This save call returns 0, indicating it is the first 

return from save. When resume simulates the second 

return from save, it will return 1. 


The save-area will look like: 

user stack ptr 	 (16) = usp 

(15) = al 
saved registers (14] == a6 
a7,a6,a5, .. . ,a1,a0 
d7,d6,d5, . . . ,d1 ,dO (1 ] = d1 

< - - - save-area [O] = dO 

save move.w #Ox2700,sr 	 ; Go to high-priority supervisor 
; state to prevent interrupts during 
; this function call . This also clears 
; the rest of the status bits. 

move.I 4(sp),a0 ; Get address of register save-area. 

movem.I #OxFFFF,(aO) + ; Save all registers. 

move.I usp,a1 ; Get user stack pointer. 

move.I a1,{a0) ; Save the user stack pointer. 

: At this point other processing may occur. for example. the saving 
; of other types of process description information, especially 
; the stack image that contains the return address for this call. 

; Note that a1. aO. and dO are used as working registers here although 
; they are also saved with the rest of the registers. 

move.I #OxO,dO ; The return value for this save 
; call is O. For this example the 
; return value is presumed to be in 
; dO upon return from function call. 

move.w #Ox2000.sr ; Go to low-priority supervisor 
; state and enable interrupts. 

rts 



How to tell the men 

from the tojIB. 


Fully IBM"' compatible 

14" easy-to-read 
tilt-and-swivel monitor 

Factory installed 5l2K 
memory on main boa rd 

Finger-friendly 83-key 
keyboard 

Integrated application 
software-w.p., spread
sheet, database and 
comm unications 
included 

MS-DOS "' and start-up 
tutorials 

FCC/UL approved 

A lot of today's PC prices seem like bargains. Until you look at what's 
included. That's why serious business users are buying Cordata PC's. We're the com
pany that's been the value leader in PC's for years. Compare Cordata's features at 
$1495 ($1995 with 20MB hard disk). And you 'll see we're not just playing around. 

Call (800) 621-6746 (in Calif.: 800-331-5867) for the name of yourSerious PCs. $1495. nearest Cordata dealer. 
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MS-OCS 1$ 11 lr.ntJcrTI~loi OI P<..fterOtefl. l"f. 
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CmX Micro-20 

68020 

Single- Board Computer 
Mainframe CPU Performance 

on a 5.75" x 8.8" Board 
(benchmark results available on request) 

12.5 MHz Version$2565-
00 

Ouanllty Dlscounls Available 

Features 
• 32·811 MCS8020 Processor (12 .5 or 16.67 Mhz) 
• MC66661 Floatlng·polnl coprocessor (opllonal) 
• 2 Megatlytes ol 32-blt wide, high-speed RAM 
• 4 RS-232 Serial 1/ 0 Ports (expandable 10 20) 
• S·bll Para.lie! 110 Port ('Cenlron lcs' compallble) 
• Tlme-ol·Oay Clock w/liallery backup 
• 16·blt 1/0 Expansion Bus 
• IJp lo 256 Kbyles of 32-blt wide EPROM 
• Floppy Disk Conlroller tor two s11,'' drives 
• SASI lntelligenl Peripheral Interface (SCSI subsel) 
•Mounts directly on a SV. " Disk Drive 

Software 
Included: 
• 	GMX Version of Motorola's 020Bug Debugger 

wilh up/download, brea~polnt . trace. sl ngle
step, and assembler/disassembler capabUilles 

• Comprehensi'le Hardware Diagnoslics 

Optional: 
UNIX"'·llke Mu/ti-user/Mulll·tasking 


Disk Ope.rating Systems 


• OS·9/6BOO<J"' (Real ·llme and PROMable) 
• UnlFLEX"' 

Programming Languages and Application 

Software 


• 	BASIC, C. PASCAL. FORTRAN, COBOL, and 
ASSEMBLER 

• 	Spreadsheet Data Base Management, and 
Word Processing 

c:mxn: 
1337 West 37th Place 

Chicago, IL 60609 
(312) 927·5510 •TWX 910·221 ·4055 

State·of·the·Art Computers 

Since 1975 
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CPU STATE RESUME 

IN A CONTEXT SHIFT 

' ; resume{save·area, . .. . ) 

Resume the process whose saved CPU state Is at save-area. . 

resume move.w #Ox2700,sr ; Go to high-priority supervisor 

; state so you don~ get interrupted 
; during this state transition. 

move.I 4(sp),a0 ; Get the pointer to the CPU saved 
; state. 

' 
; Here you may access other parameters, such as memory management 
; information about how to map the new process. 

; Before resuming the new process. its image must be appropriately 
; restored (and possibly mapped using an MMU). 

movem.I {aO) + ,#OxFFFF ; Restore all CPU registers. 
; This includes a7, the 
; supervisor stack pointer that 
: still points to the return 
; address of the original call. 

move.I (a0),a1 	 ; Get the user stack pointer. 

move.I a1 ,usp 	 ; Restore the user stack pointer. 

move.I #Ox1 ,dO 	 ; Get a 1 as the return value for 
; the upcoming simulated return 
; to save(). 

move.w #Ox2000,sr 	 ; Go to low-priority supervisor 
; state, that is, reenable 
; interrupts. 

rts 	 ; Return using the return address 
; copy from the original call 
; to save. 

The programmer"s view of the fork 
call is that of a function. fork( ). which. 
when called once. returns twice. (See 
the text box ··A Programmer's View of 
Fork( )" on page 196). It returns once 
in the ca ll ing process with the pid of 
the new process created. It returns a 
second time in a new process tha t is 
an exact copy of the original except 
that the new process has a different 
pid number and the fork call returns 
the value 0. 

During the context shift operation 
the kernel function save is used to 

save the process state and prepare a 
second flow of control to be used in 
the new process. Rather than ter
minating in a resume call. the first 
return from the save continues as the 
control flow in the parent process. 
(See the text box "A Kernel View of 
Fork( )" on page 198.) 

INTERRUPT HANDLING AND 
UNIX 
The MC68000 processor provides a 
great deal of flex ibllity for the system 

(conli"ued) 
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THE CARD FOR At 
Reason 1: More Memory 
When you need more memory, the Abovefunction Card10 from American Computer &Peripheral, Inc. delivers a full 2 
Megabytes of RAM to your American, IBM"' personal computers and compatibles. 

The American Abovefunction Card can fill conventional memory to 640K with the remaining as expanded memory 

or instalJ up to four Abovefunction Cards to provide the maximum 8 Megabytes of expanded memory for your PC 

system. 

Reason 2: More Functions 
In addition to expanded memory, the American Abovefunction Card includes commonly used features, such as a 
serial, parallel and game port and real-time clock/ calendar, all on one board. 
The American Abovefunction Card has Cache Memory, an enhanced disk buffer software that is transparent to the I 

I ....user and gives up to four times faster hard disk access. RAM disk and print buffer capabilities are also contained on the 
EMM {Expanded Memory Manager}/Utrnty Diskette. I 
Reason 3: Maximized Slot Usage 
Plan for the future with the American Abovefunction Card.One card provides your memory and multi-function needs 

in one 110 expansion slot This frees valuable slot space for other enhancements. 

Reason 4: Compatibility 

The American Abovefunction Card is based on Lotus"' / Intel• / Microsoft"' specifications and is compatible with lntel'.s 

Above• Board. 

Reason 5: Price 

And, one of the best reasons of all, the American value: $725.00 flncludes 2 Megabytes RAM) and $345.00 (0K) 
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UNIX AND THE MC68000 


designer in handling interrupts. As 
with most processors. all interrupts 
can be handled in a vectored fashion. 
This ls where each interrupt. internal 
and external. is associated with a loca
tion in memory (the vector address) 
that holds the address of the handling 
routine for that particular interrupt. 

When an interrupt occurs. the ap

sleep() 
{ 

switch() 

switch() 
( 

if (save(proc) •• 1) 
return 

<select new process> 

resume(new process) 
} 

Figure 4: Sleep b1 a co11te:d switch. 
Sleep calls switch. which saves the 
curre11t process state and then selects the 
11ext process tD run a11d runs ii. 

Process A executing 

sleep() 
- - > switch() 

propriate location in memory or vec
tor is used to fetch the starting ad· 
dress of the appropriate interrupt 
handler. and control is transferred to 
it (this is also how things work on the 
Intel 80286 processor) . Figure 7 
shows how vectored interrupts access 
interrupt handlers. 

But this is all the 80286 really offers: 
the MC68000 offers a seven-level pro
cessor priority scheme for selective
ly masking interrupts. Each interrupt
ing device is assigned a priority level. 
When the processor is set to a par
ticular priority level. all interrupts at 
that level and below are held off. This 
allows higher-level. more critical inter
rupts to supersede the handling of 
lower-level. less critical interrupts. The 
Intel 80286 allows only for the turn
ing on and off of all interrupts simul
taneously. which is much less flexible. 

This selective masking of interrupts 
is very useful to the UNIX system. 
Consider a low-priority event. the 
scheduling event triggered by a 
periodic interrupt from the system 
clock. While the scheduling of a pro
cess must occur in the multiprocess
ing UNIX system. it is not crucial that 
it be done at a precise moment. Any 
time the scheduling process is taking 

- - > save(A) ... [saves the CPU state of process A] 
< -- returns ... [on first return save() returns OJ 

<select process B > 

resume B - - - - - - - - - > Process B executing 

< - - - 
< -- returns 

< -- returns 
Process A continues execution 

Figure 5: Context shift control flow. 

sleep() 
- - > switch() 

-- > save(8) 
< - - returns 0 

< select process A> 

- - - - - - - - - resume(A) 
... [on second return (from a resume)] 

[save( ) returns 1 J 

place. another interrupt can be han
dled without harm to the overall oper
ation of the system. 

Consider also a high-priority event. 
the disk interrupt indicating that a sec
tor on the disk has been located. If 
this interrupt is not serviced im
mediately. the disk will rotate beyond 
the desired sector and time will be 
lost waiting for it to come around 
again. Such delays could impact sys· 
tern performance greatly. This is espe
cially true with UNIX because it is 
traditionally a disk-based system. It is 
easy to see that you would want the 
disk interrupt to supersede the han
dling of process-scheduling chores. 

On the MC68000 this is easily ac· 
cornplished by making the disk inter
rupt a higher priority than the dock 
interrupt. This allows the disk inter
rupt to supersede the scheduling pro
cess and ensure that it is serviced 
immediately to prevent any disk per
formance loss. 

On processors where interrupts can
not be selectively masked by priori
ty. the disk interrupt would have to be 
held off while the scheduling interrupt 
is handled. Unless external Interrupt 
priority hardware was provided. the 
disk sector would be missed and sys
tem performance would suffer. From 
the preceding example you can see 
the advantages of the MC68000 inter
rupt system for UNIX implementa
tions. 

You can also see that it is not nec
essarily just an advantage for a UNIX 
system. The situation described in the 
example could arise in many systems 
today. The MC68000 Interrupt ar
chitecture provides the flexibility 
necessary to build an efficient inter
rupt control system. 

C LANGUAGE COMPATIBILITY 
UNIX. the MC68000. and Care all well 
suited for each other. C itself is a good 
systems programming language. Jn 
fact. 90 percent of the UNIX operating 
system and most of the user programs 
for UNIX are written in C. Since the 
MC68000 allows for a very efficient C 
compiler. this in turn provides an ef
ficient UNIX implementation. 

The compiler writer's task is made 
easy by the MC68000. The portable 

(GO"li11tifJj 
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INTRODUCING FUJITSU'S DX FAMILY OF PRINTERS 


TAKING PC PRODUCTIVITY 

TO NEW HEIGHTS 


Choose the 80-column DX2100, or the 136
column DX2200. For sheer print volume, these Fujitsu 
printers can't be lopped. Al 110 lines per minute, their 
throughput is almost double that of most major 
competitors. 

The built -in bi-directional tractor speeds paper 
handling too. Just flick a switch to go from continuous 
forms to single-sheet feeding, without removing 
cumbersome optional tractors or tractor paper: 

The well-designed operator panel g ives you fast, 
convenient control of a~I printer functions, and enables 
you to identify error conditions quickly. 

DX printers won't d istract you from your work 
either-thanks to their quiet operation at less than 55 dBA. 

And in addition to fast spread sheets, Fujitsu 's 
DX printers produce near-letter-quality print and excellent 
graphics. They'll grdw with your needs, too. Upgrading 
to color, or changing your system interface, is as easy os 
plugging in a new module. 

You can put these fine printers to work for a lot 
less than you might expect. And it costs next to nothing 
to keep them working. They come with a superb reliability 
rating of 6000 hours MTBF, qnd a full oniryt:iar warranty. 

For more information about the new Fujitsu DX 
family of printers, cafl Fujitsu America, Peripheral Products 
Division, ot ( 800) 626-4686. Get the personal printers 
that really produce. 

WE'RE DEVELOPING TECHNOLOGY FOR YOU. 

FUJITSU 

FUJITSU AMERICA 
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C compiler was designed for a register 
machine with two types of general
purpose registers. Setting up the data 
and address registers as these two 
types works very well. The MC68000's 
nearly orthogonal instruction set 
helps keep code generation straight
forward. (An orthogonal instruction 
set is one in which any registers can 

be used with any instructions and with 
any addressing modes.) 

The result of having a CPU that sup
ports an efficient compiler is a code 
density (number of assembly instruc
t ions per C statement) that is good 
enough for libraries. system work. and 
even 1/0 drivers. The C programmer 
does see the CPU peeking through 

now and then even though C is a high
level language. For example. proper 
use of the register statement requires 
CPU knowledge. 

C on the MC68000 also allows for 
efficient pointer/Jnteger arithmetic. 
This is due to the 32-bit linear address 
space. An integer and a pointer are 
both 32-bit quantities. 

Programmer's View 

main() 
{ 

fork() 

Figure 6: The programmer's view of a fork( ) call. 

interrupt 
vector 

interrupl 
vector 

interrupt 
vector 

interrupt 
vector 

interrupt 
vector 

. . .. ' . 
Figure 7: Vectored interrupts. 

Control Flow View of Fork 

I 

parenl 

process 

parent 
process 

(fork 
returns 
child id) 

' 

~ 
- . . . 

. . . 

~ 

• . . ' .. ' " 

, " 

interrupt 
service 
routine 

interrupt 
service 
routine 

• . . 

child 
process 

(fork 
returns 0) 

MISSING FEATURES 
The MC68000 has some weaknesses 
with regard to UNIX implementation. 
primarily the omission of features that 
are typically implemented separate
ly from the CPU using other VLSI sup
port or discrete implementations. One 
point in favor of the MC68000 is that 
its architecture generally does not 
prohibit or impede external imple
mentation of missing features. 

The most glaring omission in the 
MC68000 family is memory manage
ment. The MC68000 philosophy is to 
do nothing for memory management 
rather than do a partial job. The 
MC68000 CPU generates 32-bit logi
cal addresses. If these are to be 
translated into physical addresses. off
processor hardware to perform the 
translation must be provided. (Mem
ory management typically consists of 
address translation and address 
bounds checking.) 

First. consider address translation. 
Address translation involves a distinc
tion between logical addresses (name
space addresses used in a program) 
and physical addresses. those that are 
presented to the main memory. Figure 
8 demonstrates this logical/physical 
distinction using a system block 
diagram. Address translation allows 
several processes to use an identical 
logical address space while using 
completely separate portions of 
physical address space. This permits 
several copies of the same process to 
coexist in one physical memory. 

Because UN IX uses the fork 
paradigm to duplicate user processes 
and implement multitasking. some 
form of memory management is high
ly desirable. and here there is an ad
vantage to the MC68000 philosophy . 
Since there is no memory manage
ment on board the MC68000. UNIX 
implementers are forced to choose 

(CO~li~utd) 
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AVOCET 

INTRODUCES 


CRO 
ASSEMBLERS. 


New AVMAC TM Macro cross
assemblers, combined with 
our simulators, emulators 
and EPROM programmers, 
turn your PC or VAX into a 
complete development 
system. 

AVMAC is fast. Its transparent 
buffering scheme provides the 
speed of memory-based assem
bly without restricting file size. 
And, AVMAC has one of the most 
comprehensive macro facilit ies 
avai lable. 

AVMAC is loaded wi th fea 
tures that make your develop
ment job easier. You get source 
code flexibi li ty; AVMAC supports 
over 1000 relocatable segments. 
AVLINK '" linker and AVLIB '" 
librarian support modular pro
gramming with full control over 
segment combination and place
ment. AVREFn' generates cross
references by line and 
procedure. And , AVMAC gives 
you informative, plain English 
error messages. 

Inquiry 32 

AVMAC offers superior com
patibility with manufacturers' 
assembly languages. And it's 
designed to work hand-in-hand 
with AVSIM ™, Avocet's software 
simulator/debugger. 

Every company talks about 
service. But at Avocet we're 
committed to satisfying customer 
requests for in-stock items in 2-3 
working days. And that's a fact! 

For easy access, call our 800 
number for ordering, product 
information and technical assis
tance. We're also interested in 
your ideas on how we can better 
serve your needs. 

AVMAC Macro Cross-assemblers 
MSOOS ,. . PCOOS '" .. . .... . ... . .. . $349 
XMAC68K . ..... ............. . .. . . $595 
VAX '• /UNIX '" ... ........ ... ....... $995 

Target Microprocessor 
Families Supported: 

6804 6502165C02 ZS 
6805 6800101 .6301 zso 
6809 NEC 7500 68H11 
180211805 8085 H D641 80 
804818041 COP400 68020 
8051 FS/3870 68000158010 

NEW! TMS32010 TMS32020 

In addition to AVMAC, 

A vocet provides everything 

you need to develop micro

processor software. 


AVSIMfull-screen Simulator/ 
Debuggers make software 
simulation practical . Test your 
code in a crashproof, interac
tive environment, without addi
tional hardware. Price $299. 
TRICE TM self-powered 
In-circuit Emulators recog
nize 34 different commands; 

set break points. single-step, 
trace and more. Priced from 
$498. 
AVPROM TM Programmers 
work with any PC. Program 
over 37 different devices, 
including EPROMs through 
27512, CMOS and E2PROMS, 
and MPU/EPROM combos, 
using fast, "adaptive" algo
rithms. From $429. Gang pro
grammers from $979. 

To find out more about Avocet 
software development tools, 
call us tol l-free: 

1-800-448-8500 

(In the U.S. except Alaska.) 

VISA and Mastercard 
accepted. Most popular disk 
formats now available-please 
specify. Software shipment by 
second-day air within the conti
nental U.S. included . Special 
handling and other shipping 
additional ; call for exact quotes. 
OEM INQUIRIES INVITED. Avo
cet Systems Inc ., P.O. Box 490
816, Rockport, Maine 04856, 
(207) 236-9055. Telex: 467210 
AVOCETCI. 

AvocnY 

SYSTEMS I~: 

,. signifies manufactl.lrer's tradematk 
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UNlX AND THE MC68000 

their own style of memory manage
ment hardware and can select the 
trade-off between performance. price. 
and design schedule that is best for 
their target market. 

MC68000 UNIX implementations 
on the market range in memory man
agement unit complexity from no ex
tra hardware to an MMU providing 

segmentation and paging. Memory 
management also involves memory 
protection. often implemented by 
bounds registers that are compared 
to user logical addresses. Memory 
protection allows several processes to 
coexist in the same physical memory 
without overwriting each other or 
reading each other's data. 

A PROGRAMMER'S VIEW 

OF FORK() 


main() 
{ ,. 

• Simple fork example program. 
*/ 


int child-pid; 


/* . . . ., 

child·pid • fork() ; 

if (child-pid •• 0) 
{ 

r 
• This is executing in the child process. ., 

printf(" Hi from the child process. \ n"); 
r 
• At this point the child process may 
• overlay itself with another command 
• using an exec call ; the fork-exec sequence 
• is the ''normal" way to start a (lfJN program.. 
* Here the new program ·~actorize" is called 
* to overlay the ch ild process image. 
*I 

ex.ecv('1actorize" ,argv); 

} 


1f (child-id > 0) 

{ ,. 

• This is executing in the parent process. 
*/ 

printf(" Hello from the parent process. \ n"); 
printf(" My child's id is O/od \ n",child-pid); 

} 

if (child-pid •• - t) 
{ ,. 

" This is executing in the parent process, 
* but the fork() failed, so there is no 
• child process. 
·1 

printf(" FORK FAI LEDi Awkl \ n''); 
} 

Memory protection is highly desir· 
able in a multiuser environment to 
protect users from each other. A l
though the MC68000 itself does not 
provide any form of memory protec
tion. it does incorporate VLSI MMUs. 
the MC68451 and the MC68851. The 
MC684 51 MMU provides memory 
translation in a segmented fashion 
and memory protection associated 
with each segment. The MC68851 
provides address translation and 
bounds checking in a paged 
environment. 

The 802 86 provides two modes of 
addressing: Real Address Mode and 
Protected Virtual Address Mode. 
When operating in Real Address 
Mode. the CPU issues logical ad· 
dresses. as does the MC68000. When 
operating in Protected Virtual Ad
dress Mode the 802 86 performs 
memory translation and bounds and 
privilege checking on board the CPU. 
It is possible to use this virtual ad
dress mode to implement process 
separation in UNIX. This area is one 
in which the 80286 architecture 
makes implementation of UNIX easy . 
in that the implementer is not re
quired to add external memory man
agement hardware. 

INTERRUJFl'IBILITV 
The 68000 CPU is not restartable for 
all instructions. If the execution of a 
given instruction causes a fault (e.g.. 
because of an MMU bounds viola
tion). that instruction cannot neces
sarily be restarted transparently. 
'Itansparently here implies that the 
restart occurs in such a manner that 
the interrupted process cannot detect 
that the interrupt and restart have 
occurred. 

Some MC68000 instructions can be 
aborted in such a manner that the in
ternal CPU status cannot be recovered 
and restored. Such instructions can
not be restarted transparently. In a 
paged memory environment a CPU 
exception is typically generated by an 
MMU when a desired page is not in 
main memory. If the CPU cannot be 
restarted following the abortion of 
any instruction. the CPU cannot be 
used reliably in a paged memory en
vironment. 
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How to put Ferrari speed and 
Mack Truck capacity into a PC 

without 
available 
slots. 

Install the Dream Board 

in place ofyour 
multifunction card. 

Chugging along in an overloaded, 
underpowered PC without room 
to expand? eed the increased 
power and memory of an AT™ 
without acril'icing your current 
·oft.ware library or DP budget? 

Problem solved: 
The lfnlvation Dream Board! 
• 	 A PC accelerator board that 


tri ples the speed of your PC, 

• 	 Plus an EM RAM board with up 

to 2 megabytes of high-speed 
RAM for your most complex 

Lotus"' spreadsheets and CAD 

op ration , 


· 


• 	 Plus a full-featured multifunction 
card' ith serial and parallel 
ports. clock/calendar. RAM Disk. 
Print Spooler Disk Cache, and 
aspeed selection switch that 
maintain 100%PC oft.ware 
compatibility. 

All In ONE SLOT 
That's the dream come true. If 
your PC,XT. Compaq"' Portable. 
or 100%compatible i full. imply 
replace your Ingle application 
multifun tion card with the 
Dream Board.You'll retain all 
your multifunction features while 
adding incredible speed and 
power. With slots to spare! 
Planning to buy a new PC? The 
Dream Board is the ideal multi

function board. It provides the 
speed and power of an AT at a 
fraction of the cost. 

TK1, UE~l .\f.: KS mid ttf.<:1~'tf:lt ~~ 1_, 1'RA t>•:M1\R~S:- l'Ch\T- lnlf'rrolloo:il Huslillf'~ 
\ I iK11lrM'li' Corp11r.1Uo111. (~:1 111101-0Jllll"'-'MI f:l':l nl•"-'ll"ti l..i: 1h,1~ I.oms llt1-\-.•klflm1'111 
Coriw1r.athl111: I In"am Hoard- l tnl\.:1tloo 

Act 
While the 

Dream Board 

ls fresh In 

your mind! 

You need the power and the slots. 
The Dream Board Is the answer! 
Call nivation today. Representa
tives are waiting to answer your 
questions and fill your order. Stop 
traveling in the slow lane. Moye 
lnw the passing lane wday! 

Outsi<le California Call: 

(800) 221-5842 


~UN/VAT/ON 
~System Solutions for Business 

1231California Circle 

Milpitas. CA 95035 


(408)263-1200 
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A KERNEL VIEW OF FORK( ) ,. 
• Newproc is the internal, kernel form of the fork() 
• system call. Newproc creates a duplicate of the 
• calling process and introduces it to the system.., 

newproc() 
{
I* .. . •, 

,. 
• The new process memory image is duplicated. A new 
• entry in the procedure table is allocated and it is 
• fil led with information about this new process.., 

I* ... •, 

if (save(save·area) •• 1) 
{ ,. 

• When save returns with the value 1 (after a 
• corresponding call to resume) this copy of the 
• process continues execution. The two processes 
• are duplicates of each other, but traditionally 
• this process is the parent process. This 
• process is the one that originally called 
• fork( ) and is the one to which the kernel 
• will return the process number of the child..,,. . . . •, 

return(1); ,.} 

• This flow of control will become the child process. 
• At this point any additional processing that is 
• necessary to make the child ready to run is performed. 
• The kernel will return a 0 value to the fork() 
• call for this How of control.., 

I* . . . ., 
return(O); 
} 

logical address bus physical address bus 

110 using 
logical 
addresses 

110 

Figure 8: Address translation. 
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Bounds checking can also be used 
to detect user stack underflow and 
allow stack growth and process 
restart. The user memory bounds are 
set to the end of the user's stack. 
When an underflow occurs. the MMU 
generates a bounds violation. The ex
ception handler for the bounds viola
tion can allocate more memory for 
stack. remap the process. and restart 
the process. If the CPU cannot be 
restarted. the process cannot be 
guaranteed to recover properly after 
the stack region is expanded by the 
kernel. 

The MC68010 and MC68020 do 
allow restart of any instruction. On 
MC68000 UNIX implementations it is 
possible to implement automatic 
stack growth using software conven
tions. A simple test is performed in 
the preamble to every procedure call 
to see if sufficient stack is available. 
This can be accomplished by touching 
the deepest possible region of use on 
the stack. using a dummy TST.8 in
struction. If the test fails. causing a 
CPU exception and kernel allocation 
of more stack. the process can be 
restarted at the instruction after the 
dummy TS1B instruction. Since this 
is a software convention. all programs 
wishing automatic stack expansion 
must conform to the convention to 
operate properly. 

The text box "Recovery and Restart 
After a Bus Exception" on page 200 
shows a typical bus error exception 
handler that calls a high-level lan
guage routine to implement user 
stack expansion and process re
mapping. 

COPROCESSORS 
The MC68000 family allows for multi
ple CPU environments. In the U~IX 
environment there Is the possibility 
for much parallel processing if multi
ple processors are available. The 
MC68000 bus operates asynchro
nously. This aids in configuring buses 
with a multlmaster capability that sup
port multiple CPUs using the same 
memory and peripherals. Many types 
of coprocessors are common to UNIX 
implementations. including floating· 
point coprocessors. graphics copro
cessors. and DMA (direct memory ac

(continuedl 
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RECOVERY AND RESTART 
AFTER A Bus EXCEPTION 

' : The address of this routine is placed In ROM at the bus address 
; vector location: vector number 2, memory address 8. Control 
: transfers to this location at bus error time. 

' 
: Typically an MMU will cause a bus error when a bounds violation 
; occurs (e.g., during stack underflow or page fault). 

; At entry the stack will look like this: 

' 
; sp+ 14 

: sp+ 12 

: sp + 10 

Program 
Counter 

Status Reg ister 

Restore during process restart 

Restore during process restart 

' 
; sp+2 

·; sp-> 

Instruction 
Register 

Access Address 

. . . 

Examine; verify stack underflow 

Examine; verify stack underflow 
and determine how much memory 
to allocate 

Function Code; l/N bit; RN/ bit 

' 
bus-fault movem.I ltOxFFFE, - (sp) : Save d0-d7 and a0-a6. 

: These will also be 
; available to C-bus-handler. 

jsr C-bus-handler 

: A high-level language routine can examine the access address 
; and instruction register to determine the reason for the 
: faul t. If the instruction being executed was a TS1B 
~ instruction and the access address is "slightly" below 
; the stack, this may represent a stack underflow that 
; requires stack expansion and process remapping. 
: If this was not an implicit stack expansion request. 
; the user process should be sent a signal indicating that 
; the bus error occurred. 

; Here the PC should be decremented and the aborted instruction 
: restarted. Since the proper status cannot be assured on a 
; 68000 CPU, the restart is not attempted. On the presumption 
; that the bad instruction was a dummy TST.B, bus-fau lt simply 
; restores what status it can and returns to the user. 

movem.I (sp) + ,lt0x7FFF 	 ; Restore the registers. 

addq.I 118,sp 	 : Strip fcode. access address. 
; and instruction register 
: off the stack. 

rte 

cess) processors. Because UNIX is a 
multitasking system with multiple pro
cesses executing at any time. the 
operating system easily manages 
multiprocessor environments. 

For example. the operating system 
may initiate a disk transfer on behalf 
of a process. start the operation on 
a DMA coprocessor. put that process 
to sleep. and continue executing 
another process. Similarly, processes 
may be put to sleep while graphics 
coprocessors operate on a user's ter
minal. The MC68000 family includes 
the MC68881 floating-point copro
cessor. which can be used effectively 
in a UN IX environment. 

SUMMARY 
The MC68000 architecture provides 
a powerful yet simple programmer's 
model that makes UNIX implementa
tion easy. The difficult programmer's 
model is a primary weakness of the 
typical segmented architectures in use 
in today's UNIX microcomputers. and 
in overcoming that. the MC68000 
became a good choice for UNIX im
plementation. There are also other 
good choices. such as those UNIX 
products on the market that use 
segmented architectures and others 
that use stack architectures. Still. a 
majority of implementations use the 
MC68000 family. 

The MC68000 has many architec· 
tural features that help UNIX imple
mentation. including a large linear ad· 
dress space. dual-state processor. and 
a seven-level interrupt priority 
scheme. The processor architecture is 
conducive to using the C program
ming language. which is the primary 
development language for UNIX . Fur
ther. the MC68000 is a general-regis
ter processor that makes UNIX imple
mentation easy because UNIX was 
originally developed on machines 
with similar architectures. 

The weak side of the MC68000 ar
chitecture involves the omission of 
helpful features. in particular on·board 
memory management. This desirable 
feature represents the main advantage 
of the 802 86. but when all factors are 
taken into account. it is apparent that 
the architecture of the Motorola 
MC68000 CPU processor is very well 
sui ted to UNIX implementation. • 
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CaC Com~ulO•$ •nd CommunoC• l lon• 

Your first color monitor should 

be good enough to be your last. 


ftt/EC introduces the only 

color monitor you need. 

Superb resolution plus 

MultiSync for across-the· 

board compatibility with all 

three PC graphics boards 

made by IBM, for business 

graphics, CAD/CAM, 

computer art, and text. 


Now there's one high 
._...: A resolution color?/ .A .) monitor that does 
~ "-.... things your way. 
< --.. ../ The MultiSync™ 

~Wf~, monitor from NEC. ';)
\Jj~ ~ It gives you the 
\""~~// best color resolu
df ~'::'l 1l tion available at u· l the price. 
• Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 

B .._ ,_, 
11111111111111111111111111111111111111 ll I I 

The Intelligent Monitor TM 

• MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz
suggesting the possibility 
that the MultiSync monitor 
might be compatible with all 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 

Compati· 
bility with 
the/BM 
Enhanced 
Graphics 
Adapter 
Board 

now and in the future. 4.f/Sfi the world for advanced 
~ Full impl~mentati~n of «-'[~ reliable products backed 
h1.gh resolution graphics 
software for business and 
other applications, now 
and in the future. 
• And color capability 
lim ited only by the board 
being used. 
See Things Our Way 
Until now, you had to choose 
different color monitors for 

compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor cont igura
tions, folks didn't know which 
way to look. 
The new MultiSync color 
monitor gives you unique 
compatibility. As well as TIL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 

C .... ·' ~ All that priced at just
"c.. ~~::--... $799. Al

1

I from NEC, a 
i~:f name respected around 

11 1 yJ by nationwide service. IL ltl 
- ~-

compafi
bility with 
the IBM
Pro/es· 
sional 

Graphics
Adapter 
Board 

It 's the one color monitor that 
does everything your way. 

l • •ll ln• (lh • lol • •~' l."-1"" 1<>1 ""'"."'• 

u.1, 11 1 •1t.• • tt llo• '.1.1,,,..,,., 1 • 

Compa ti· 
bility with ._...~-"·' ···· -·~.. ...
the IBM 

Color 
 :::: ........ 


--···· ·· .-...... - ~·· ', _.....Graphics 
Adapter 
Board 

But why talk more about it? 
Visit your nearest dea ler and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 

For information dial 

1-800-447-4700 

NEC HOME ELECTRONICS (U .S.A.) Inc. 
Personal Computer Divi sion 
1401 Estes Avenue 
Elk Grove Village, IL 60007 

NEC 
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TANDON HARD DISK 

' 

PC'S LIMITED 2868 rn 
High Pcrform~ncc, Comptlili\t Price 
PC MJgaii nc "Editor's Choice" Feb. 25. 1986 
Includes: 80286·1:1"5Cd srs1cm unil , l024Kon mother board, llll\\111\111111\-llllll lllllllllllllllllllll.2 Meg Flopp)' Dri1•c. Combined Floppy and Hard Disk Concmlh:r Cud. AT tylc Kcybond, 192\V 
Powtr upply, 2Stri:iJ and l Paralltl Port , and ClocklCalrnd~ r with Bat1m · Bac kup. ~ /

• • • • • • 1. -11 \ 1\, .
Runs all Mljor Soflwarc wri1ten for the IBM PC'", PC XT"', and PC AT"'. (Proce or): lntd 80286 run· 

ning at R~lllZ. (Expansion Slots): 8. S;une Bus Conligura.t io n as ll\MPC AT''. -~~~~~-- ·). 


One Yrar Warnnt ( 


PC'S LIMITED TURBO PCTM 
High PcrformJnet·. Compe1i1i1·c Price 
lndud\"5: S)·s1cm L'ni1. (>·W K on Mmhcr Board, 360K Flopp!' Dri\·c. AT Kt')'board, 130W Power 
Supply. 

Runs all m:11or >oflwJrc wri11cn fo r 1hc IBM PC3
• PCl~rr . 40% fa it·r. wi1hou1 

modiflntioru. Pmcc~or : 16- bil 8088- 2. 4. 'or 6.66 .11HZ Clod . peed. Expansion lOls: 8: arc~e:-- ' ·. a•·1ibbk in •bore rnn ft~ur.11iun . 
~ One \ br \l 'arr.imy." 

_.C'S LIMITED 20 MEG HARD DISK ON ACARD 
1-l09 WESTERN DIGITAL FLOPPY DISK DRIVE• 31\ • Tmdoo ihrd Disk CONTROLLER 
• S.0!1wm included 
• E"f 10 inm ll ln1<r11Jl s409 
• One Ym ~rnnl)' Zt>~llJ Hard Oi \: ~"'l<"IU for PC'

ln(ludr) T;m1.lon llllll Oh . ~"h1un Di1t1ul Comrulk-r. C~blo . ~bn;u;i l, ~ .!111."Jrr. ;;irtd ,\foum ln~ 


ll mha.'11" 8ooh frum lhrd db k our tbnl llh k S~).trm~ Ut' rnmpllihk ....-ittl ihr b ro1 ,.m .ion:i of 

1hr fo li<>'·ing rnrnpu1m 111.11 l'C. IBll XT. AT&T 1>.100. CwnJllQ Dnkpru. T•odr 1000. T•nd1·
300/1200 BAUD HAYES 
llllO, PC. Llml"J Turbo K l<>uin Ed~< PC (llmh l lodrb), - l'""l PC, ~ !"PC, ITT PC, •nJ

COMPATIBLE MODEM m1.1,.othrt om.p:lriblt" 

PLE.\ll PECffl' Ytll'RCOMPl"J F.R HPE ~·HF.~ OKDERl ~'G
Internal 1;9 fiu1asbon i.x ~lthUblihi t.l f'CU'Clni(') Hlll • Hci~I . DS JOO 

.\hu 2':11bhilr fo r Arr. i:n ~ 

External I 9 

ANGTEK 60 MEG 
~ 
•· ... .,. 

SEAGATE, 20, 30 and 40 MEG 
HIGH SPEED 40 MS ACCESS 
TIME HARD DRIVES FOR AT.. 

PC'S LIMITED PC'S LIMITED MINI 1/0

SIX FUNCTION CARDTAPE BACKUPS s99 
~ IU~ 99 ~ l .I SIK 149 • ScriJil (Kin795 • l'p~r1Wbl( w tt.-•K • P.m1lk lpo.r1 
• Clockf(;ikntbr • Clod

• f12ch up ~ MCJ;.\ per min.ult • lndtH:k~ S<Jfn1::i« • ~ >fp,,·;m: 
• R\lrhlilll(kt :\IS rx>Sut ' P:inlld Pun • flo.i 11,1Mm ,J1:i1 

p oos t ~cri;il l\>M 
• Puhc S<.ift•'lrt' Included • (1;imc Pun 

r...... \'r;u '1"lirU11( 

MONO·ll 


129 PC'S LIMITED 

• 12'" n.u~nd nKnpK1 .)(rrro PC-576RAM 
• TIL >ISfl>I lopu1 BOARDW/OK
• 8uil l dtl i 111i\·cl ll'kl Iii' bl:.'iC 111 \ IE(, 579 \l))lf.(; 699 
• lmun1;aclion ~rmrn 

ll l llH; 819 69• 1.LJ 91· •.limm iiun 
I 1~ Unr:u \.'ulct Coll ,\C1n"ltur Ur:iLI\ fllr~ lE 1111,nU111 l 1h • E,; rtllk!Jblr 10 i - l'>K 
~t ru\\t'f t.lo•B lflC l\ldt) kl~Mr r...uHn~lu lt rnJ Ot\ . ' Su1ip.1ro ' HK ur H 6t\ MA.MC'S LIMITED CJhli·, :iml ~lt 11.:1r.11tn lt:aih i)l>e111 frum lflti.I Dnk • fd) in Sho rt Slo~ 
Onc,b1\li''lrrJn1(RGI· I MONITOR 


459 

• u m.1t.1u1pi1t h UNIVERSAL 
• Rc.e 1Bfl"1 199 \l i'OK 

~ ·- .. .:. GRAPHICS CARD II• 12·1t'H.h.'>l. rrrn 
• '•9011:? ~D rnulu1iun - '!""'- ' - t • 

• 16 rol11n. ---~ Ii' 1 199 
P'illJ.~ fbr~ Baud S~9 "" rl)K 
• £..:p 1nd:1 l~k to .~ .Mf,(, l I :;. tJn 611JRl i' L S1,11\ P'iPJ!,~' HlC IJtmiJ• • ~uippc:•fb • fo llr<On>fl'lilrlc wilh Ill .~ CG,\ , f l•OllOOKl COLORPWS,
(H ur H-'~K Jl.\"I • P-Jr.ilk l P11n • Smll i'un (! nd ~rri-11 up1 inn1 

IB~ Munocbrom('. 1nd Hc rcillr~ comp:itiblc -gnptja modes.XT '~ POWER 130W • IBcludes P'anlk l 'Pon 1100 nu. II\ 1 ··~'hon" jt.Qt , 

99 
TOTAL SATISFACllON GUARANTEE1hl' , i1ur Pt1'l·rr 1'1Ublrm 
WAIUNTYn1rntl! tcplii.n. f\1~cr ~ 1:1pp1~· 1tt I' "' 
fu r umr.uur :l.(nkr; (1nr ~'<'lr llml.ted V.'lrr.rnt~ oo PC ' ~ Umi1c<l produn!i. Comw T«11nlol S111ppor1 for :::i fklu.rn Au1ho1iw mn 

4)rt(",·n r\\'Jmn1r ' 
Full) Xl"' fl>rnpt11htr 

~umhct (!R)tA ~ l.t1111tns niu~ he 1«00l~nkt! hy )'Our RM~ . Ehr iM'Okr. ~nd J brirf nptin2tlon lhlri~ 1hr V.'2rnnl)' pctlOO. PC 's 
Li l'I'li lrd ·••Ill rcp3ir 1n rrpb1cc itcmi l' our tlpl Ion. 
30•DAY TOTAL SATISMCTION OUHANTll 
An~· llnT!bftu-hl irum PC'i umi1inl ITU~ be: l't1utnnl · ·• hlfl JOdtp from Ilk llllr ii ....h ~ippriJ ki r ii M l n-lundt1f }INI pun::h.u.r pric:L Rnurn..11 
ill'm~ n11ot be IHK'"" IKll modl[H:d t1r d~:mJlf"d . • onh 1lt a;unm} cum.. m.1ruuti. ~nd surbgin11 int.In. hiurn«l ltc.m\ mu~ hf: Jh:i p~ pGqu fd 
Jttd 1M1Jtt'd, JJltl m11.11Mu J Pt .·\ Llmlwi.I C:rn.:111 rc"urn J.uLhonunon tClAJ on 1hr ~h1pptft1 l~t 0 11 Pf.' l.i:mltt'tl u~1omrt Sl!ppon Otp.1nmrn1 
fotC:t .-. Soctti.1111u11tJ i t1u J.O dJf• f"w.duw· ol •hif!mtnt 

toNSUllll TIP 
'II h<rn •t\Qpp1 foC>r PCr11:.ctul.1\. J ('Or <ompi:l llklr> )b¢wl •6rlr rtfvt!U poH('ln 


~11~1 lntd. lli.\L ll<rnui'lo.. 1'm11rumn. x-tp1'°. 't-'n1rm ~ical. .llil&T. CompJ'f- 1JnJ1 . Lnd in11 Ed~. Spcr r ~ . "~\('. i~ in JJT ~J111~ 


1ndl"mlrh 11• 1tt11r l'C' ~ 1x·nl'T ..-ump.n i.n l ll\1K 111'4 X1. IMt ,r, lft' ra&a nlu of lflM C.orpor:iuon Lt-1J~ t dJ_ir PC, 5-;wuy r<:. 'I' ~)(' PC. 

W mcu11 IX,._p:!u. A.TU (1jUO DnJ1 IOOO Jin\J Tl:ftlJy llOO Jil'f mdc~mk1 oi ll'trwt toJ'IC(tl\'I' i;-om!tJon lo 


S<imr llJUUUil in m.a1 be' llmllkJ PC \ Unnon.I wlh niurpmcnt mtlfkd ltJ be cvmplon.t .,.jlh r-cc Cbu B>Un.dmh A.11prico m wfitrn 10 r hJ r 
" 'Lthrnn noun· 

Inquiry 268 SEPTEMBER 1986 • BY T E 203 

~~» 



A POWERFUL PAIR 

Having trouble sleeping nights. can't 
understand why those sheep keep 
appearing night after night after night! Well 
stop worrying! We've got the solution! 

Introducing the BIG MACK TWIN PACK1 
M . 

the POWERFUL PAIR that ends those 
sleepless nights worrying about Head 
Crashes and Data Security. THE 
BIG MACK TWIN PACKTM 
contains a 20MB HARD 
DISK for your MACIN1DSH 
PLUS as well as a power
ful 20MB CASSETTE TAPE 
BACK-UP for all those files 

The Tape Back-up. in addition to Stream
ing Back-up. can be used as a Random 
Access Device that allows file by file 
back-up and restore operations. 

So stop counting sheep and start counting 
on the reliability of a POWERFUL PAIR 
of STATE OF THE ART Data Storage 

Devices ...THE BIG MACK 
TWIN PACKn.1 

• 

that somehow vanish from 
your disk. By utilizing the 
STATE OF THE ART SCSI 
INTERFACE. the BIG MACK TWIN 
PACKr~~ al lows for High 
1tansfer Rates to your MACIN10SH PLUS. 

~ 
• l\\!1 

Performance 

THE RIGHT PRODUCT AT THE RIGHT TIME 


-W BIG MACK TWINPACK 

For Information on the Dealer Nearest Yoll. Please Contact: 

~testern =~=omputer 
177 81 M ITCHELL. IRVINE. CALIFOR IA 92714 
!7 14) 553· 16 11 • FAX {7 14) 553·0236 
TELEX 7567 31 ANSWER BACK: W ESTER COM P 

Pri(N 411fd ~nflohihrv SU6,r(t to Clwnllt Wrl~t Nolkt 

MO!"""' pJ13 Ji • Rtt!~~ ,...,_a o/ Ap,,tt C°'""''" <;tv, 
Bi~ Moct 1't;1t Pot iJ o l):pdfllur.i ol Wts1r111 Cowpurtr Corp 

IBIG M ACK I 

ITWINPACK I 


Inquiry 371 lor End·Users. Inquiry 372 for DEALE RS ONLY. 
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A COMPARISON 

OF MC68000 FAMILY 


PROCESSORS 

BY TuOMAS L. JOHNSON 

A look at the architecture 

and hardware and software compatibility 


SINCE ITS 1979 introduction. the 
Motorola MC68000 microprocessor 
family has grown to five members: the 
original 16-bit MC68000: the 
MC68008. an 8-bit data bus vers ion 
of the MC68000; the MC68010. a vir
tua l memory/virtual machine version; 
the MC68012. an extended address 
version of the MC680 10: and the 
MC68020. a fu ll 32-bit virtua l mem
ory/virtual machine microprocessor 
(see figu re IJ . 

E<ich family member includes archi
tectural enhancements that offer cer
tain advantages. in terms of software. 
hardware, and system design. How
ever. the extent of software and hard
ware compatibility between the family 
members varies. 

FAMILY OVERVIEW 
The ma jor external differences are in 
the number of address. data. and 
various control lines (see table I ). 

The MC68000 fa mi ly uses a three
wire function code that transmits to 
the system the processing state of the 
processor on a bus-cycle-by-bus-cycle 
basis. This allows the designer to 
maintain in the system hardware the 

memory privilege distinctions main
tained within the processor. For the 
MC68000 and MC68008 these func
tion codes can indicate either super
visor mode or user mode. program 
accesses or data accesses. and inter
rupt acknowledge bus cycles. The 
MC680 IO and MC68012 use the same 
encodings on the function code pins 
but change the name of the interrupt 
acknowledge space to "CPU space." 
A CPU space access indicates either 
interrupt acknowledge or breakpoint 
acknowledge. The MC68020 expands 
CPU space accesses to include copro
cessor communications and access
permission-level checking. which can 
be used in sophisticated memory 
management schemes to implement 
ring protection arch itectures. All en
codings are done in an upwardly com
patible manner. such that systems that 
recognize an interrupt acknowledge 
on an MC68000 will work properly 
even when an MC68020 is inserted in 
the system. (See fi gure 2.) 

USER PROGRAMMING MODEL 
To the user programmer. there is ab
solutely no d ifference in the on-chip 

resources available for any of the pro
cessors in the family. Thus. once a 
model has been assimilated. no re
training is needed when changing 
from one family member to any other. 
The base architecture for the user in
corporates eight totally undedicated 
32-bit data registers. which can be ac
cessed as bytes. words. or long words 
(32-bit values) and used for either the 
source or destination of any opera
tion that will allow the use of a data 
register (i.e.. all arithmetic. logical. and 
data movement operations) . Users 
also have at their command eight 
32-bit address registers that can be 
accessed as either 16-bit or 32-bit en
tities. Only one of these registers may 
be considered dedicated-A7 is the 
implicit user stack pointer for subrou
tine calls and so forth . 

Rounding out the user model is an 
8-bit condition code register and a full 
32-bit program counter. The condition 
code register contains not only the 
"normal" condition bits for arithmetic 

(continued) 

Thomas L. Johnso11 is a staff e11gineer at 
Motorola Inc. (6 501 William Ca11non West. 
Austin. TX 78735-8598). 
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and logica l operations (zero. carry. 
overflow. negative). but also a bit for 
extended-precision operations (ex
tended). 

The inclusion of 32-bit structures 
foreshadowed the design of the full 
32-bit MC68020-setting the stage for 
upward compatibility of user-level 
code in the future processors. 

S UPERVISORY PROGRAMMING 
MODEL 
A look at the supervisory-level pro
gramming model {figure 3) finally 
revea ls the differences in functional
ity of the family members. Whereas 
the user-level program has access 
only to user-level resources. the 
supervisory-level program has access 
not only to the complete user-level 
model. but also to the full super
visory-level programming model for 
that processor. Note that the super
visor stack pointers are also referred 
to as A 7. An automatic context switch 
concerning these stack pointers oc
curs as flow changes from supervisory 
to user level and back again without 

the necessity of loading and reloading 
stack pointer registers. Table 2 encap
su lates all of the resources available 
to the supervisory-level program on 
the various processors. 

Progressing from the MC68000 to 
the MC68020. more instructions are 
available to manipulate the additional 
supervisory resources. and each 
model is a proper subset of the next 
higher processor. Thus. code that ma
nipulates the condition code register 
on the MC68008 (the 8-bit version of 
the MC68000) will execute intact on 
any other of the processors. 

This form of "supersetting" the re
sources on newer family members en
sures upward compatibillty and is 
maintained within the family for the 
supervisor and user programming 
models. the instructions (to the bit 
level). the address modes. and all data 
types. 

ADDIT IONAL SUPERVISORY

LEVEL R ESOURCES 

The vector base register (VBRJ. in tro

duced on the MC68010. allows a 


supervisory-level program to relocate 
the I K-byte exception vector table to 
anywhere in the physical address map 
of the processor. Th is exception vec
tor table is used in the MC68000 
family to route specific exceptions to 
the appropriate handler within the 
supervisory code space. The vector 
table consists of 2 56 four-byte entries. 
each of which may be used to point 
to the entry address of its specific 
handler. Of these 2 56 vector entries. 
37 to 39 vectors (depending on the 
processor) are dedicated to handling 
predefined exceptions such as bus er
rors. TRAP instructions. and so forth . 
An additional 26 vectors have been 
reserved for future expansion of func
t ionality, and 192 vector entries can 
be defined by the user. 

The alternate function code regis
ters (SFC and DFC) allow the super
visor to retrieve and modify data in 
any address map (user or supervisor. 
program or data) . On all family mem
bers. the function code outputs are 
driven automatically based on the 

[conti11ued) 

1979 

1982 

1983 

1984 

1985 

1986 

Relative Performance 

1.0 2.0 3.0 4.0 5.0 

MC68000 I 
8 MHz 

MC6BOOO 
12.5 MHz I 

MC68008 I 
8 MHz 

MC68010 
12.5 MHz I 

I MC68012 
12.5 MHz I 

MC68020 
12.5 MHz I 

MC68020 I 
16.67 MHz 

MC68020 
20 MHz I 

Figure I: The MC68000 family genealogy. 
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In our commitmenl to low-cost animation, 
we've developed en ultra-high-speed color 
graphics board to provide the performance of 
expen&ive dedicated graphics systems on an 
inexpensive, user-friendly IBM PC. This 
board's 400-mllllon bits-per-second color-fill 
rate offers animation speeds never before 
available on a PC plug-In board (the X-1 ls 1 o 
!Imes as fast as any other PC graphics card 
we've seen),The low-cost, high-performance 
X·1 raphlcs Boacd opens up entirely new 
applfcat1ons ror microcomputer-based 
graphics. 

Our 30 Graphics software, the graphic 
drivers behind Jet end Microsoft Flight 

Slmula1or, opens up new worlds or 30 and 20 
animation. The program works with both the 
IBM Color/Graphics Adapter and the X-1 
Graphics Board, so you can update your 
hardware at any lime and mer taln software 
compatibility. 

Speas. 	Th<! X· I Gniphlc8 Board la ftVBllable IOf 
$2990 • .and reqUirea an tBM PC or PC-oom· 
patiblo computer w11t1 minimum t28K RAM, 
PC-OOS or MS-OOS Ver&IOn 2 0 or newer, 
e.nd an X·1 compaUble AGB di$play monltot. 

TM 30 Grapllle& &C1ttwnro Iii nvail~blo for 
S99S, and tequlrea an IBM PC or PC-COm· 
patoble computer wllh minimum 25BK RAM, 
PC-DOS or MS·OOS Vers.100 2.a or newer, 
1 e•tl>Cr an IBM Color. Gr•phioa Adapter or 
tho X·1 Graphics Soard. 

See your dealer for dtlalla and a spedal hllldW8rol 
software dernonltratiOn, or call SubLOGIC dll'eclly for 
more lnfOllTl8lloft. 

IQM Is a regtatered tredemartc ol lntemallonal Bualnese 
MachlnN Colp. 

Inquiry 3'31 
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the supervisor enables the tracing 
mechanism. The MC68020 can also 
trace only on a program change of 
flow instruction. such as branch or 
;ump. 

The only other added supervisory 
resource is the master stack pointer 
(MSPJ. also new on the MC68020. 
which allows the separation of task
related and non-task-related excep
tion stacking. In use. the MC68020 
powers up and loads the interrupt 
stack pointer as the active supervisory 
stack pointer. This is the equivalent to 
the power-up sequence of any other 
family member in which the single 
supervisory stack pointer is loaded. 
At some later time. the operating sys
tem may choose to enable the master 
stack pointer by enabling the MSP bit 
in the status register (the stack pointer 
select bit). From that point on (until 
disabled). all common program ex
ceptions. including TRAPs and divide
by-zero. that occur will cause state in
formation to be saved on the master 
stack until an interrupt occurs. 

Since Interrupts are asynchronous 
events that will normally have no 
bearing on the task currently execut
ing in a multitasking environment. it 
is desirable to separate the inter
rupt-related information from the task
related information. This is accom
plished by first stacking the task
related information from the current 
task on the master stack and then per
forming an automatic switch to the in 
terrupt stack pointer for use during in
terrupt handling away from the inter
rupted task. Here. a "dummy" stack 
frame is stored on the interrupt stack 
so that at the completion of interrupt 
processing. a single RTE (return from 
exception) instruction will automati
cally cause a switch back to the 
master stack pointer. for reloading the 
previously saved task state and re
sumption of that task. The benefit is 
that the supervisor need not provide 
stack space for interrupts that may oc
cur during normal task execution and 
may be unrelated to the currently ex
ecuting task. 

INSTRUCTION SETS 
On the MC68020. the RTE instruction 
can perform a large number of d is

(co,1tittuedJ 

type and location of the memory bus 
cycle. and these outputs may be used 
to enforce hardware protection in the 
memory subsystem. Because the 
MC68000 and MC68008 are not vir
tual machine processors. they have no 
need to override this hardware.en
forced protection. but the MC68010. 
MC68012 . and MC68020 processors 
require this ability. The alternate func
tion code registers allow these newer 
processors to perform that function 
to control the virtual environment. 

The two cache control registers in
troduced in the MC68020 (the cache 
control register- CACR. and the cache 

address register-CAAR) allow the 
supervisor to con trol the on-chip in
struct ion cache memory (64 four-byte 
entries) for that device. The cache 
powers up as disabled, and the super
visor. at its discretion. may choose to 
enable it at some later t ime. Addi 
tionally. the supervisor can selective
ly invalidate cache entries. 

The MC68020 status register con
tains an additional bit for control of 
the hardware tracing mechanism built 
into all the famil y members. The 
MC68000. MC68008. MC680 10, and 
MC68012 can trace any given instruc
t ion or sequence of instructions when 

Table I: A pin-out comparison. 


MC68000 MC68008 MC68010 MC68012 MC68020 


Address lines 24 20/22 24 31 32 
Vi rtual address range 16Mb 1Mb/4Mb 16Mb 2Gb 4Gb 
Data lines 16 8 16 16 32 
Bus protocol a sync async async async async 
Clock cycles/bus cycle 4 4 4 4 3 
Number of data strobes 2 1 2 2 1 
Number of transfer 

acknowledges 1 (DTACK) 1 (DTACK) 1 (DTACK) 1 (OTACK) 2 (DTACK) 
Function code lines 3 3 3 3 3 
Bus arbitration lines 3 2/3 3 3 3 

Interrupt acknowledge: MC68000/008 

20 19 16 15 4 3 1 0 

...... 1111 - -_, , -El---- ---•I Level Io I 

Breakpoint acknowledge: MC68010/012 

31 20 19 16 15 5 4 2 1 0 

E,____ 1.... o --~•-I 0000 .........--- o _ _..,.., bkpt I oo I 


Access control: MC68020 

31 20 19 16 15 7 6 0 

1o11l-<(F---- 0 ------,>111"11 0001 F-- 0 -="ii MMU Reg 

Coproceaaor communications: MC68020 

31 20 19 16 15 13 12 5 4 0 

l"""•E--- o--->....j 0010 ICPID F"::: o---:±! CPIF Reg 

Figure 2: CPU space address bus encodings (FC0-2 11 1) . 

208 BYTE • SEPTEMBER 1986 

http:hardware.en


The computer below 

gives you $6000 performance. 


The computer above 

gives you a $2995price. 


Introducing 
the TeleCAT-286:" 

o matter how you look at it, 
now you can have all the power 
and speed of the IBM AT-for the 
price ofa comparably-equipped 
IBM XT. With the newTeleCAT
286, from TeleVideo. 

It starts you off with every
thing you need . Including IBM 
AT compatibility 5 12K RAM. 
A 20MB hard disk. A l.2MB 
floppy. Plus an Intel 80286 CPU 

that runs at e ither 6 or BMHz 
clock speed .All standard. 

But we didn't just stop at 
performance. We've also designed 
a complete se t of ergonomic 
features into the TeleCAT-286. 
Like a high resolution 640 x 400 
monitor. Sculptured keycaps 
on a high quality keyboard. Even 
LEDs right on top of the three 
critical locking keys, where they 
won't get covered up by overlays. 
Best of a ll , you get all this in a 

size 2 8% smaller than the IBM AT. 
The newTeleCAT-286. 

Want to learn more about it? Call 
us at 1-800-TELECAT,Dept.114, 
and we'll tell you the nearest 
place you can find one. 

Then check out the computer 
with performance above your ex· 
pectations- at a price below them. 

0 TeleVideo® 

Settle for more. 

Te leYideo Syste ms, Inc. 1170 Morse Avenue, Sunnyva le, CA 94088-3568 (408) 74 5-7760 
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crete functions (check for dummy 
frame. change stack pointers. reload 
state): however. this is the same in
struction used on the MC68000. 
MC68008. MC68010. and MC68012. 
The function performed by the RTE 
will relate to the resources and func 
tionality available on the respective 
processors. Thus. for the MC68000 
and MC68008 to return from interrupt 
processing or normal exception han

dling. this instruction simply restores 
the status re15ister and program 
counter of the suspended task from 
the supervisory stack pointer. where
as on the MC68010 and MC68012 it 
also checks the stack format and can 
reload the more substantial amount 
of information for the saved internal 
state. On all processors. the RTE in
struction performs whatever is neces
sary to return from an exception. 

MC68000/008 

16 15 0 

Interrupt st~ck pointer A7' 

Status register SA 

MC6B010/012 

Vector base register VBR 

MC68020 

Master stack pointer 

Cache address register 

A7" 

CAAR 

Cache conlro1 reg ister CACR 

Figure 3: The supervisory programming model. 

Tuble 2: A comparison of supervisory resources. 

MC6BOOOI008 MC6B010/012 MC68020 

Status register 
Hardware trace bits 1 2 
Supervisor state bit yes yes yes 
Interrupt mask bits 3 3 3 
Stack pointer select no no yes 

Slack pointers 
Interrupt stack yes yes yes 
Master stack no no yes 

Vector base reg ister no yes yes 
Cache control registers no no yes 
Alternate tu nction codes no yes yes 
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The instruction set of the base archi· 
tecture. that of the MC68000. consists 
of a set of user-available instructions 
and a set of privileged instructions for 
control of sensitive system resources. 
The later family MPUs enhanced th is 
instruction set (see table 3). 

ADDRESS MODES 
As with the instruction sets. the ad
dress modes are also upwardly com
patible from one family member to 
another. All address modes on 
MC68000 family processors can be 
generally divided into four main cate
gories: data . if an address mode may 
refer to data operands; memory. i f the 
address mode may be used to refer 
to operands in memory: control. if the 
processor needs absolutely no knowl 
edge of the size of the operand prior 
to calculation of the effective address: 
and alterable. if the mode may refer to 
writable operands (see table 4). Since 
it is possible to refer to an alterable 
data operand in memory. it follows 
that any given mode may be classified 
in more than one category. 

The address modes in table 4 are 
exactly the same for the MC68000. 
MC68008. MC680!0. MC68012. and 
MC68020 microprocessors. These 
modes provide a substantial amount 
of flexibility and power. For instance. 
the (An)+ and - (An) modes allow 
for the maintenance of up to eight 
stacks per task. a particularly attrac· 
tive capabil ity in the artificial in
telligence arena. To these modes. the 
MC68020 adds one more mode: 
memory indirect. The memory in
direct mode has a large number of 
variations and can best be illustrated 
by the syntactical expressions 

((bd,An].Xn.size•scale,od) and 

([bd,An,Xn.size *scale ),od) 

In these new modes. bd and ad refer 
to optional sign-extended 8-. 16-. or 
32-b it base and outer displacements: 
An. to an optional base address 
register (AO-A7): Xn. to an optional 
index register (D0-07 or AO-A7); size. 
how much of the index register is to 
be used (16 or 32 bits); and scale. to 
a scaling factor for the index register 
( I. 2 . 4. or 8). 

(amlin~ed) 



DRIVE 

dnvene. 
Sit1gle·sidocl, 
qued density, 
Capocity: 

"The Source" of the 
electro-mechsnical components 

'Nhat's New at 
AMERICAN DESIGN COMPONENTS? for the hobbyist. 

our retail showroom and find 5 Y. " DISK DRIVES MPI 525 (IBM Compatible) 

exactly what you need from 96 TPI, OS/QUAD DENSITY 5 Y.. " FULL HEIGHT 
DISK DRIVE the thousands of Items on 

display. 

Open Mon. - Sat., 9-5 

THERE'S NO RISK. 
With our full 90 day warrnnty, 


any purchase ca n be returned for 


SPECIAL! '-'----=""-"~ 

115 VAC/ 60 Hz., 21W., 2BA., 
any reason far full credi t or ref und ~ HT FULL HT 3100 RPM; 5-bl de model, Blli

Double sided/double dltflSity. full mi_num Mu~ng. Can ba mountedT andon #TM55·4 Tandon #TM 1 01 -4 ho~ht drive. 48 T,P,I .. 80 tracks. for bf.owing or exhaust.19 " X-Y Item #1904 $79. 50 ea. ltem#1901 $129.00 oa. Item #79 28 $ 79. 95 Dim.: 4 11/i ,·sq. x 1 Y, '"' deep.
COLOR 

2 for $150.00 2 fOf $150. 00 Item #5345 $5.95 RFE
DISPLAY 

STEP UP-DOWN STEPPING MOTORS for ROBOTICS Shatt I %" L i2124 voe 
AUTO-TRANSFORMER x 'lo" dla. 1 " THIN

Precision ~ '~ep
3 .5 KVA MUFFIN- . steppers with . 

lnc:<emonis from ~ TYPE 
1 to 7.5 degrees. " ! FAN 
Sp.oeds up to 

Orlglna~y designed lor use r,, Atari coh 

51 
5,000 stops. 

opo1a1ed gam•s. C<>nlllins 3·gun color 
t ube, focus and lxightness controls. Re
quires e<1ernal X-Y lnp;ns, 250-0 -24V 
tr ans-former for pow!r. May be used fw Price3.5 KVA with taps at: 100·115· 551100 CFM, 8W. Can be 
O$cilloscopes. reprogr11mmed for geme 1201200-208-220-230 & 240V. 5 17 $9 .95 ea. mounted for blowin11 or exhaust. 
u•e, or modlfled w1th tho use ol e.iorn.ol ldool lo• boosting low lfno volt- 5 plastic blada• with feathored 21 $14.95vertical and horizontaJ oscllletoris to e age. or for us.e In converting 11 5 edges. eluminum housing. B""h

5271 1.8 1.8 150 PM Superior Electric 2 $34.50 ea.to 230V and 230 to 116V. less, ball-t>tlntlng rype. 
compll!&t uS<! . !IBM compatible.) Trans· 
raster sc:•n dloplav e>r TV monitor for 

O'm.: 7"H x 6"W x 5 1>" doep. 4 flJ M091 -F0·6009 21$59 . 50 Dimeri. : 4 '11. . .. sq. x 1 "' deep 
former supplied. Mfr . - Hyde 13575 5275 1.8 1.8 72 PM Superior EIO<:trfc 2 $19 .96 .... Mfr - CentaUf CUDC24K4 -60 1 

hem 15449 $99 .00 ow lte.ml8008 $69.00 New 2 flJ M061-FF-6201 B 21$37.50 Item 1 8541 '19.95 

ADAM COMPUTER KIT! PUMPS-COMPRESSORS-BLOWERS-MOTORS-POTENTIOMETERS- COUNTERS 

IBM FORMAT COMPATIBLE 
3Y." DISKW e warehouse 60,000 DUAL 3Y. " DISK DRIVE EXPANSION MODULES 

items at American 
Design Components - ex
pensive. often hard-to-find 
components for sale at a 
fraction of their original 

IBM PC Jr. APPLE IBM PC/XTcost I Side·by·side moot1ting !PC Jr. Side-by-•ide mounttng w ith dtsk Stacl<od mounting. 1epleoos old· 

You'll find every part you mount$ on top). With flo1>PY dlok storage space In hont. Floppy disk feohioned 5 ~ • dl.sk drives. Con
 Unformatted- 2 50/500K bytes ' 

drive controllet boatd. Contains : conuoll&r bo•rd c•peble of hand tains: 2 Tabor TC·500 3Y. • disk Formetted- 164K bytes. need - either brand new. 2 Tabor TC·500 3 y, • cfu.k drives. Ung four disk drives. Contaitru: 2 drivos. Total cap. SOOK bytes un 80 uacl</1 40 TPI, based on 16 
or removed from equipment Tomi cap_SOOK bytes unformettlld • Tabor TC-500 3 1' • disk drives. fo.rmetted . • Plug51 right into your sectors. Will work w ilh any 5 X. • 

Totlllcap. SOOKbylesunfcxmatted " c:<>ntroller. disk oontroller. lRFE1 in excellent condition. ltom #8825 $199 .00 Item #8828 $199.00 Item 1 8827 $169.00 lteml8824 $79. 95
But quantities are limited. •Total cop. 500K bytes with 
Order from this ad, or visit • • EIMlh unit suppfied with two 3 Y. - llexlble diskettes. 

• Tot11I copecltv ISM unlormouod with sp0cial soltware. 
special sohware. 

REGULATOR 
(Protect Your 
EquipmentI 

hem How 0 Charge my credit card. $ 15 · 
No. Mlny7 o..crlption Price Total 0 Visa 0 Master Card 0 AmeM Byie-96 

Cord No. 

Exp. Oato 

Slgnetu•e 

Telephone: Area Code NumbOf 

Na.me 

Address 

City 

Build it yourself from subH>0mblie•- No 
wiring nocessatY Oust plugs togethe1). 
Hooi<·uP diagram lnclud d. Includes: 
Keyboeud, 1 cessett.a digital data drive , 2 
game controller$, f)Ower supply, ell 
m mory boatds. anc:I one cas.sotto. Is 
c:a1>able ol running CP/M, has built·in 
word processor. 
Imm "7410 $99. 00 lcomPlete) 

500VA 
MICRO-COMPUTER 

\. \ 
. 

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J . 07074 MINIMUM 

YESI Please send me the following items: O My check or money order is enclosed . ORDER 


TIMERS -ADAMPl•p 
r'~~- ·
 

. 
---~--· 
~ 

Complete, IMs top cover plate. 
Frict ion feed. Takes stanr:larr:I 
paper BIO · • 11 • • !Cus1ome1 
returns; umor:I - opera1ionol.) 
ltem l8939 $69.50 

RELAYS-VOLTAGE REGULATORS-POWER SUPPLIES 

·.,. ·- .....,,._._.._... .... 
Se,ial forma1 , Seerct> BOIPS 
Read/Writo 201PS. \2V mot0<, with this brand naw "big com· - 12V fit .6A 
5V logic, 8 & 9 pin connector puter" i<eyboatd from Te•o• In- + 12V@ 4A 
cables. 01iginelly designed for l truments . Slmp e to Install _ b1put: 1151230V 
the Adam. comploto lnstructle>ns ond sche· Dimensions: 9¥. "L • 41' ·deep 
Dim : 5 " W • 3ll "H • 4 • doep matlc Included. Mfr - Powet Systems PS1554 
lieml6841 $9 .95 New lteml6712 $5 . 95New ltemf8543 1 19.95 

HI-POWER COMPUTER 
POWER SUPPLY 

Rep.leee the membrane 'kevboetd 
on your Tlmex/Sincl ir Z-81 I 1000 + 6V @& ZOA 

http:21$37.50
http:21$59.50
http:e.iorn.ol


MC68000 FAMILY 


Because the memory indirect mode 
allows any of the base displacement. 
base address register. index register. 
and outer displacement to be op
tional. and allows the index register 
to be added to the address calcula
tion either before or after the first ad
dress access (pre- and post-indexing). 
any conceivable combination of these 
modes is allowed. This includes dis
placed memory indirect ([bd],od). 
data register indirect (On): and reg

ister doubly indirect ([Rn)l . 
The addition of these new modes. 

however. in no way impacts the com
patibi lity of the earlier modes. Any 
address mode legal for the MC68000. 
MC68008. MC68010. and MC68012 
operates exactly the same on the 
MC68020. 

V IRTUAL O PERATION 
Due to the internal architecture of the 
processors. there are three basic ma-

Table 3: A comparison of i11structio11 sets. 


MC68000/008 MC680101012 MC68020 


Data movement 
Arithmetic/logical 
Binary-coded decimal 
Single operand 
Shift and rotate 
Bit manipulations 
Bit-field manipulations 
Branches (16 conditions) 
Exception· related 
Control 
Coerocessor generic instructions 
Total 

7 
17 
5 
9 
8 
4 
0 
3 
5 

12 
0 

70 

9 
17 

5 
9 
8 
4 
0 
3 
7 

13 
0 

75 

9 
18 

7 
9 
8 
4 
8 
3 
8 

20 
7 

101 

Table 4; Tfie base arcfiitecture address modes. 


Mode Syntax Data Memon:: Control Alterable 

Data register direct 
Address register direct 
Address register indirect 
Address register indirect with 

post-increment 
Address register indirect with 

pre· decrement 
Address register indirect with 

displacement 
Address register indirect with 

index 
Absolute short 
Absolute long 
PC relative with displacement 
PC reJative with index 
Immediate 

On 
An 
(An) 
(An) + 

-(An) 

d(An) 

d(An,Rx) 

xxx.W 
xxx.L 
d(PC) 
d(PC,Rx) 
#xxx 

• 

• • 
• • 

• • 

• • 

. • 

• • 

• 
• 
• 

• 

• 
• 
• 
• 

• 

• 

• • 

• 

• 

On refers t.o any of lhe eight 32-bit data registers, 00- 07. 

An refers to any of the eight 32·bit address registers, AO-A7. 

Ax refers to any 32·bit register, 00-07 or AO-A7. 

d refers to an B· or 16-bit sign-extended displacement. 

+ . 	- refer to the automatic post-incrementing/pre-decrementing of the specified ad· 

dress register by 1, 2, or 4 depending on the size ol the large operand (1 , 2, 
or 4 bytes). 
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chines: the MC68000/008 architec
ture. the MC680l0/0l2 architecture. 
and the MC68020 architecture. In a 
nutshell. any user-level code written 
to execute on the MC68000/008 will 
execute unchanged on any of the 
other processors, and any user-le el 
code written to execute on the 
MC680JO/OI2 will execute unchanged 
on the MC68020. This upward com
patibility applies even to the binary 
level. The major difference between 
the processors insofar as exception 
processing is concerned is in the state 
frame information that is stored as a 
result of an exception in support of 
vlrtual memory and virtual machine 
operation. 

Virtual memory is a technique that 
allows all tasks executing on a pro
cessor to behave as if each had at its 
disposal the entire addressing range 
of the processor. regardless of the 
amount of physical memory present 
in the system. Virtual machine is a 
technique in which all processor and 
system resources required by a task 
appear to be present. even if not im
plemented. 1b support the virtual 
memory capability, any given instruc
tion must be "abortable"" and in some 
manner "restartable." 

For example. suppose that task A is 
executing a 32-bit memory-to-mem
ory MOVE instruction and the physi
cal piece of memory required for the 
destination operand is not currently 
avallable. The fetch of both the in
struction and the source operand are 
successfully accomplished. but when 
the write to the destination is at
tempted. the memory manager in
dicates a ··not-resident" fault by 
means of a bus error or fault line to 
the processor. The processor must 
then save the state of task A. find an 
empty piece of memory (possibly by 
swapping a currently resident piece to 
a disk). load the target piece of mem
ory from the disk. restore task A. and 
allow the MOVE instruction either to 
restart or complete. So. from the time 
of the faul t until the completion of the 
MOVE instruction. task A was not ex
ecuting but has no indication of this 
fact . 

Although all MC68000 family pro
cessors have the "abort"' capability 

(ro;rfi"ued] 
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via the bus error (BERRI input of the however. save sufficient state informa
processors. the MC68000 and tion to allow complete restoration of 
MC68008 are not virtual memory pro the faulted instruction . The faulted in
cessors and therefore do not have all struction should be recovered by one 
the features necessary to support vir of two methods: instruction restart. in 
tual memory. Specifically. insufficien t which the processor is "backed up" 
internal processor state information is to the start of the instruction that 
available on receipt of a bus fault to caused the fault. or instruction continua· 
allow recovery of the faulted instruc tio11 . in which the faulted instruction is 
tion . The other family members allowed to complete execution from 
(MC68010. MC68012 . and MC68020). the point of the fault. The choice of 
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method may seem to be a matter of 
computer science dogma. but actually 
it is of practical importance. The 
advanced address modes on the 
MC68000 fami ly and the desire to 
protect the user from "processor 
thrashing" caused the designers of 
the MC68000 family to choose the in
struction continuation method . 

INSTRUCTION CONTINUATION 
Processor thrashing can be a very de· 
bill tating problem for virtual memory 
systems. The example used above can 
also be used to illustrate this problem. 
In the example. it was assumed that 
the op code and source operand 
fetches occurred without incident. but 
a fault was taken on the operand 
write. Since most memory replace
ment algorithms look for unmodified 
segments to be swapped out (be
cause these segments don't need to 
be written to a disk prior to releasing 
the memory space). a good candidate 
can be the page contain ing the source 
operand. If this segment is chosen to 
be swapped with the destination 
page, then when the instruction is 
restarted (rather than continued). the 
instruction will once again fault-this 
time for the fetch of the source 
operand. Thrashing has now begun. 
with the source and destination areas 
continually being swapped with one 
another (since no writes to memory 
wi ll ever occur), and the instruction 
will never complete. Some replace
ment algorithms also factor the "age" 
of an area into the selection process, 
so the thrashing will normally be 
limited to two restarts. However. most 
operating systems will dispatch a new 
task while waiting for the disk sub
system to fill the requested area. and 
therefore the newly filled area will be 
"aged" somewhat by the time it finally 
gets used. Instruction continuation . 
uti lized by the MC68010. MC680 12. 
and MC68020. completely alleviates 
this problem because once an area 
has been successfully accessed. it is 
never needed again by that instruc
tion. 

Due to the virtual requirements and 
the need to accomplish this virtuality 
without massive operating system 
code. the MC68010. MC68012 . and 
MC68020 have larger stack frames 
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associated with the bus error excep
tions (see figure 4). On the MC68000/ 
008 processors. very little information 
must be saved for bus errors because 
the MPUs accommodate system faults 
ra ther than virtual fau lts. The 
MC68010/0J 2/020 processors. on the 
other hand. save more internal infor
mation in support of instruction con
tinuation. These variances in stack 
frames are buried in the exception 
handlers operating in the supervisory 
mode of an operating system. Only 
those exception handlers that deal 
with the maintenance of the super
visory stack or expect values at 
specific offsets on the supervisory 

stack are affected by the stack dif
ferences. 

Thus. any exception handler code 
that is written to execute on one pro
cessor will require only minor or no 
changes to execute on another family 
member processor. These software 
changes are a normal part of up
grading a system. since memory man
agement systems are typically up
graded from one system to the next
particularly when going from a non
virtual memory environment to a vir
tual memory environment. However. 
the specific type of memory manage
ment implemented has no bearing on 
the compatibility. since the processor 

The instruction 

continuation method 
protects the user from 
processor thrashing. 
itself is not affected by the memory 
management scheme chosen. 

P HYSICAL Bus INTERFACE 
All members of the MC68000 family 
use the same simple asynchronous 

(co"linued) 

MC68000/008 MC68010/012 MC88020 · 

Lower Address Special Status Word 

,__ Access Address 

Instruction Register 

Status Register 

- Program Counter 

-

-

Status Register 

,__ Program Counter -

Vector Olfset Word 

Special Status Word 

- Fautt Address -

Unused (Reserved) 

Data Output Bulfer 

Unused (Reserved) 

Data Input Buffer 

Unused (Reserved) 

Instruction Input Buffer 

Internal State 
(1 6 words) 

Status Register 

Program Counter 

Vector Offset Word 

Internal Register 

Special Status Word 

Instruction Pipe Stage C 

Instruction Pipe Stage B 

- Data Cycle Fault Address 

Internal State 
(6 1NOrds) 

- Stage B Address 

Internal State 
(2 words) 

- Data Output Buffer 

- Data Input Buffer 

Internal A egisters 
(20 words) 

Figure 4: Bus error stack frames. 
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other company offers a more complete, 
proven family of ~ooo products. 

Products with Integrity 

• 15 day money back guarantee 
• 5 year parts warranty, 1 year labor 
•PDQ RAM cards include PDOBASIC, 

POQRAM and PDQSPOOL software 

POQ 10Mhz 68000 Coprocessor $449. 
PDQ 256K RAM Ca.rd option $169. 
PDQ 1MEG RAM C8ftl optton $399. 
PDQ 2MEG RAM Card opllon $729. 
PDQ MacronsemblerlEdltor • S 99. 
PDQBASIC + 68000 Compller • $ 79. 
UCSD 68000 PASCAL System • $ 99. 
CPIM 68K with C language • $290. 
(°requires 256K minimum PDQ memory) 

Order your PDQ Super-32 System today 
by calling Enhancement Technology , or 

send your check or money order to 

Enhancement Technology Corporation 
P.O. Box 1267 
Pittsfield, Massachusetts 01201 

(413) 445-4219 

Advanced 68000 coprocessors 
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Tfte MC68010/012 

implemented tfte loop 

mode and support for 

program breakpoints. 

bus interface to the outside world. On 
an asynchronous bus. the processor 
starts the bus cycle. and the external 
world controls the length of this cy
cle. Because of this. each portion of 
the memory subsystem (including 
memory-mapped peripherals) can re
spond to the bus cycle in its own op
ti mum amount of time. The basic sig
nals for the MC68000 data transfer 
bus are address strobe (AS). which in
dicates valid addresses; data strobe 
(DSJ. which indicates valid data dur
ing a write cycle: and data transfer 
acknowledge (DTACKJ, which is the 
ex ternal handshake signal used to 
cause the termination of a bus cycle. 
These signals are present in one form 
or another on all of the processors 
(see table 5). 

The MC68000/0I0/012 processors 
use two data strobes (upper and lower 
data strobes. UDS/LDS). which act as 
byte selects to the memory subsys
tem, whereas the MC68008/020 pro
cessors use on ly a single data strobe. 
The MC68008. with its 8-bi t data bus. 
doesn·t need byte selects and re· 
qui res only a single data strobe. The 
MC68020. due to the presence of the 
encoded operand size pins (SIZO/I) 
also requires only a single pin. The 
operand size pins communicate to 
the external world the size of the 
operand remain ing to be transferred 
by the MC68020's internal bus con
troller. Because of the hardware con
vention employed. these operand size 

Table 5: Transfer bu5 signals. 

Signal Name 
Function MC68000 

Address strobe AS 
Data st robe UDS/LDS 
Da1a tra nsfer acknowledge DTACK 
Ope rand size n/a 

pins may be combined with the low
order two address bits to generate the 
needed byte selects. The MC68020 
dynamic bus sizing feature. which is 
enabled by encoding the data trans
fer acknowledge signals (DSACK0/1). 
allows the memory port size to 
change from 8 to 16 to 32 bits on a 
bus-cycle-by-bus-cycle basis (with one 
undefined-reserved encoding). Also. 
the MC68020 supports operand mis· 
alignment to the byte level. 

The major difference in the external 
bus cycles is that the MC68000/008/ 
0 I010 12 execute a minimum bus cy
cle in four clock cycles. while the 
MC68020 executes its minimum cycle 
in only three clock cycles (see figures 
5 and 6). Because of the asyn· 
chronous nature of the bus. it is a sim
ple matter to mount an MC68020 on 
an adapter board that is plug-com
patible with any other of the MPUs. 
and the MC68020 can be plugged 
into an MC68000 . MC68008 . 
MC680 IO. or MC68012 socket and 
can operate the bus of an existing sys
tem. Thus. hardware compatibility is 
maintained within the family. and any 
peripheral device that works with an 
MC68000 also works with any of the 
other family members. 

SPECIFIC FAMILY 
ENHANCEMENTS 
Aside from the MC680!0 architec· 
ture·s support of virtual memory and 
virtual machines. the MC68010/0 I2 
also implemented a form of caching 
called "loop mode" to assist in the ex
ecution of repetitive functions such as 
block moves and string operations. 
This loop mode allows certain code 
sequences to be latched in the pro
cessor's internal pipeline. thus allow
ing two-dock-cycle accesses of the 
instructions-a 50 percent savings
while at the same time freeing band

MC68008 MC68010I012 MG68020 

/:J.S /:J.S AS 
OS UDS/LDS DS 
DTACK DTACK DSACK0/1 
n/a n/a SIZ0/1 



_________ _

MC68000 FAMILY 


width on the external data transfer 
bus. \he sequences are composed of 
a 2-byte instruction. such as MOVE or 
ADD. which is followed immediately 
by a decrement and branch on con
dition (DBcc) instruction back to the 
2-byte instruction. When the pro
cessor recognizes this sequence. it 
simply recycles the instruct ions and 
performs only data accesses to the 
outside world until the loop is 
terminated. 

In addition to the loop mode. the 
MC680 l 010 l 2 implemented special 
support for program breakpoints. 
Here. the recognit ion of a breakpoint 
bit pattern (one of eight specific illegal 
instruction encodings) causes the pro
cessor to execute a specific CPU 
space bus cycle during the exception 
processing for the illegal bit pattern 
to indicate that a breakpoint has been 
reached. 

The MC68020 takes both of these 
features (loop mode and breakpoints) 
one step farther. The MC68020 has an 
on-chip 2 56-byte instruction cache. 
which increases overall processor per
formance from 40 percent to 80 per
cent. depending on the locality of 
reference exhibited by the code be
ing executed. Code showing the great
est locality of reference (e.g .. short 
loops) wil l show the greatest perfor
mance improvement by turning on 
the cache. while code that exhibits 
less (or no) locality of reference (long 
loops or in-l ine code) will show less 
(or no) performance increase. The 
cache is implemented on the 
MC68020 as a direct-mapped 64-en
try by 32-bit cache. The supervisory 
programmer has control over this new 
resource by means of the cache con
trol register. 

The MC68020 enhancements to the 
MC68010 breakpoint function not 
only cause the processor to run the 
breakpoint acknowledge bus cycle 
just as before but also allow external 
hardware to supply a 16-bit instruc
tion op code to be executed in place 
of taking the illegal instruction trap. 
This means that the MPU can execute 
the breakpoint a fixed number of 
times. substituting the replacement 
op code each time through the loop 
until the count expires and the break
point halts the loop. 

SO S1 S2 S3 S4 SS S6 S7 

Address 

FCO·FC2 

\_________Jr-DS _j 
R!W 

Data 

Figure 5: The READ bus cycle for the MC68000. MC68008. MC680 10. 
and MC68012. 

so S1 S2 S3 S4 SS 

AO·A31 ==>'.~_ ,X.._____ 

FCO-FC2 ~ X'----
SIZE0/1 ==x X._____ 

AS 

OS 

RiW --~ 
DSACK0/1 

00-031 
-------~ 

Figure 6: The READ bus cycle for the MC68020. 

The MC68020 is the first processor 
in the fami ly to offer inherent support 
for coprocessors. This coprocessor in
terface allows any coprocessor devel
oped for the MC68020 also to be 
used on any other of the family mem
bers. This is accomplished by making 
the maintenance of the coprocessor 
Interface reliant on standard read/ 
write bus cycles. Because the interface 
is generic In nature. new processor 
designs wi ll not require reworking 

existing coprocessors. and new co
processor designs will not require 
reworking existing processors. In fact. 
the coprocessor interface gives users 
of the microprocessor an opportunity 
to develop their own custom copro
cessors. 

The extensibi li ty offered by the co· 
processor interface is one of the most 
powerful features of the MC68000 
family architecture. Both the pro

(umt im,edl 
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The MC68020 


includes microcode 


support for access 


permission levels. 


cessor and coprocessor share in the 
maintenance of the interface. with 
each performing those chores for 
which it is best suited: The processor 
feeds commands to the coprocessor. 
transfers data. and calculates effective 
addresses. and the coprocessor per
forms its own specialized functions. 
be that float ing-point mathematics. 
robotics control. Fourier transforms. 
graphics functions. or anything else. 
While the MC68020 offers implicit 
microcode support for the copro
cessor interface. emulation of the in
terface protocol allows coprocessors 
developed specif ically for t he 

MC68020 to be used as memory· 
mapped coprocessors (as opposed to 
CPU-mapped) on the MC68000 and 
MC68008 or as either memory

. mapped or CPU-mapped coproces
sors on the MC680 I0 and MC680 l 2. 

The MC68020 also includes micro
code support for access permission 
levels. allowing an operating system 
(in conjunction with external hard
ware) to support much finer granulari
ty of permission levels than just user 
versus supervisory. This fea ture can 
support up to 256 levels of permis
sion. A new memory management 
device. the MC6885 I. provides the 
hardware to support eight si multa
neous breakpoints (with loop counts 
up to 256) and up to eight levels of 
access permission . 

In addition. the MC68020 has full 
32-bit AWs and a 32-bi t barrel shifter 
for improved performance on arith
metic. logical. and bit-field instruc
tions. A restructured instruction pipe
line with an intelligent. decoupled bus 

controller allows a high degree of con
currency in instruction execution with 
external bus activity. 

CONCWSIONS 
In the final analysis. the name of the 
game is compatib ility. And the bot
tom line of compatibility between 
members of the MC68000 family 
shows that. for user code. all family 
members are 100 percent upwardly 
compatible for object code. while 
supervisory-level code only requires 
changes in supervisory-level excep
tion handlers that use specific infor
mation on the supervisory stacks. 
Hardware compatibility is also good. 
In fact. an MC68010 can be directly 
inserted into an MC68000 socket. and 
an MC68020 could also be used with 
the appropriate adapter board. 

The MC68000 family provides not 
on ly high performance in a commer
cial microprocessor. but also com
patibility. protecting the user's soft
ware investment. • 

This is all it takesto getIB~Apple,Tandy, 
Macintosh and Compaqtalking to each othe& 


And it's sitnple and inexpensive. 
office can create its own high micros and peripherals, in the 
speed, error-free GridNet™... same nework. Freely sharing 
instantly! Theres no need to data, with complete connectivity 
purchase special system software. and effective compatibility. 
And there's none of the expense The cost? As much as 60% 
and inconvenience of installing below that of specially-wired 
additional wiring. Because a systems. 
GridNet™ utilizes your existing Find out just how easy it is 
electrical grid as a highly-effective to increase your office's produc
data transmission medium. tivity. See your local dealer, or 

And a GridNet™ will sup- contact "The Great Communica
port IBM PC, XT. AT, and all IBM tor" for more information. 

compatibles, Apple and Macintosh, II·1,1111.
Hewlett-Packard, Tandy, AT&T, ~ ~ 
Epson, NEC. ..all the most popular Li...J.-'-'-M..L..J....JGEI"'m "......_._._~~~.,,...,......_._._~L...L..L_._..._...._._. &NO IRlR

For information call 203-790-9077. PO Box 2779, Danbury, Connecticut 06813-2779 
TOOrma rk.s 11\M, PC. , XT, .t\Tlln ic:ma1u;NUil Bm1n~.;; Mach1nc:i. c:of}l - Appk/Appk t~'m1~1 t·r Inc: - M1At;"1n tost~ cln1osh l.3 bor.nory Inc - T;,1:nd~fT.antl)· (tJ.f?-Com~q/Compaq Compl•l~t Corp 


Hc1o1,·ku-Pxku rdtHcwh:t1 ·P.ack.'l 1d C~., - Epsontr pson 1\ ml"'rx.1 In\." -t\IN1'Au-1t"rK.m Tett-r hcm\.'" :111d 1rlq~mph C:t> -N EC/NEC Homr Ekt,ron11,,.::s lU SA ) 1nc: 


Now a powerful GridNet™ 
Local Computer Communica
tions Newark is as close as your 
nearest electrical outlet. 

Thanks to GridComms 
Communicators, virtually any 
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OUR PLUG-II CARD 

GIVES YOU 

PLUG-II 

COITROL. 


PC<->488 allows your IBM PC/XT/AT or com
patible to control IEEE-488 instruments. 

WHAT ADDITIONAL SOFTWARE 
DO I HAVE TO BUY? 

None. PC004BB supports all pop
ular programming languages 
including interpreted and 
compiled BASIC, TBASICr~ 
Microsoft© Pascal ,Turbo™ 
Pascal, C, and FORTRAN. 
You can use Tektronix@ 
Standard Codes and 
Formats and emulate 
HP controller statem 
PC00488 also runs 
IEEE-488 software 
application progr s. 

You just plug it in. PC0048B is totally self-contai 
with all software packaged in read only memory. 
Documentation includes acomplete tutorial and 
programming reference, plus more than thirty 
application programs. 

WILL IT WORK WITH ALL 

MY INSTRUMENTS? 


You bet! More than 500 companies, 
includingevery major instrument 
manufacturer in the U.S.and 
Europe, are currently using 
PC<x>488 . 

That's the best part. PC00488 costs just $395 
including software support for all popular pro
gramming languages,extensive applications 

library, and the programming and refer
~ .r ence manual. Order today by calling 

(617) 273-1818 or Telex 247316. 
~ cm 


Capital Equipment Corporation 

10 Evergreen Ave., Burlington, MA 01803. 


(617)273·1818 . Telex247316. 
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POWER 

LUNCH. 


Introducing the new power In AT·dass personal computers. The NEC 
Advanced Personal Computer IV. 

You're very serious about personal computers. You'd rather work 
through lunch than sit in some lazy cafe. 

You're a Power User. And the NEC APC IV™ is the one machine that 
won't leave you power hungry. 

It's built for compatibility and speed, with your choice of 6 MHz or 
SMHz processing speeds at the flick ofa switch. 

It's built for looks, with an incredible 800 x 560 screen resolution. 



And it's built for power,with 5 versatile internal storage slots to accom
modate two 1.2 MB floppies, two 40 MB hard disks, and a tape back up 
allowing you the flexibility to tailor the APC IV to your storage requirements. 

Plus, the APC IV has the power of NEC behind it. The $10 billion leader in 
computers and communications. So you never have to worry about support. 

The new NEC APC IV. Because sooner or later, you're going to have to 
t$e it to the limit. For more infonnation, call NEC at 1-800-343-4419 
(in MA617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 
Massachusetts Avenue, Boxborough, MA 01719. Inquiry 253 



Actually, we give you two things free. 
Our source code. And your freedom. 
Just buy part or all of our excellent integrated 

business accounting system, the SBT Database 
Accounting Library. 

We11 give you our source code absolutely free. 
Which, in tum, gives you the freedom to 

customize our software to fit your business needs. 
Say, for instance, you want to change the 

way a management report is formatted. Our free 
source code enables you to change it . 

What's more, the change will be quick and 
simple because our software is written in easy-to
use dBASE. 

In fact, the entire SBT Database Accounting 
Library runs with dBASE III or dBASE II,* so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 
that runs dBASE. 

The SBT Database Accounting Library. 
Great software and freedom. All in the same box. 

Call today for our demo disk and brochure. 
(415) 331-9900. 

THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessional 
dOrder 
dlnvoice 
dStatement 
dPurchase 
dPayable 
cl Payroll 
dLedger 
c!Assets 
dProject 
dProperty 
cl Backup 

Time & Billing $395 
SaJes Order processing $195 
Billing/ Inventory Control $195 
Accounts Receivable $ 95 
Purchase Order $195 
Accounts Payable $295 
Payroll / Labor $395 
General Ledger /Finance $395 
Asset /Depredation $295 
Project/ Job Accounting $395 
Tenant/Unit Management $395 
Menu / Backup $ 65 

MultiNet versions additional $200 per module 

~ Three Harbor Drive 
~ Sausalito,CA94965 

Mi·•11•:wmn• (415) 331-9900 

Call today for the name of the SBT consultant 
in your area. 

Free source code 

in everybox. 


Compiled and Multi-User versions also available. dBASE Il l and dBASE II are registered trademarks ol Ashton-Tate, Inc. Copyright 1985, SBT Corporatlon. 
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ATARI ST 

SOFTWARE 


DEVELOPMENT 

BY MICHAEL ROTHMA N 

A survey of the TOS operating system 
that comes with the Atari ST 

THE ATARI ST is one of several 
recently introduced microcomputers 
that use the Motorola MC68000 
microprocessor. In this article rll 
describe the organization of the ST's 
operating system. called TOS. and 
show some wa'jS the 68000 influences 
ft. 1DS is approximately 200K bytes. 
Its organization is somewhat confus
ing because it has three parts that par
tially overlap in functionality. The two 
main parts. GEM (Graphics Environ
ment Manager) and XBIOS (Extended 
BIOS). were originally designed in
dependently and have somewhat dif
ferent purposes. GEM. a complete 
operating S'jStem developed by Digital 
Research. is meant to support applica
tions that are portable to other ma
ch ines (at th is writ ing. GEM has also 
been implemented on the IBM PC 
and compatibles). 

The Atari-written XBIOS ls meant to 
support ST-specific capabilities not ac
cessible through GEM. For example. 
the ST's sound chip can be accessed 
only through the XBIOS. But in some 
cases. the differences between GEM 
functions and XBJOS functions are 
subtle. (For example. GEM and the 

XBIOS each have a function to read 
or write sectors to devices. The XBIOS 
function assumes the actual ST disk 
and is knowledgeable about its 
physical characteristics; the GEM 
function supports a number of 
devices that are logically but not 
physically similar.) 

The third part of TOS. the Atari
written Line A Handler. overlaps 
almost entirely with the graphics rou
tines of GEM-indeed. GEM graphics 
routines call the Line A Handler to do 
their work_ The Line A Handler wil l let 
programmers write raster graphics 
routines than with GEM. 

I've organized this article around 
the various parts of TOS. which means 
that you will sometimes encounter 
similar functionality discussed in two 
different places. (See figure I .) 

GEM 
Most people probably identify GEM 
with the icons. menus. and windows 
of the GEM user interface. ca lled the 
Desktop. The Desktop, however. is not 
technically part of the operating sys
tem . lt is an application. automatical· 
ly invoked by the operating system 

after the S'jStem boots. 
GEM includes the GEM disk oper· 

ating system (GEMDOS). the GEM Vir
tual Device Interface (the VDl-a 
powerful set of graphics routines). and 
the GEM Appl ication Environment 
Services (the AES-a selection of spe
cial libraries designed to support the 
distinctive GEM user interface). 

GEMDOS 
GEMDOS contains the basic input} 
output system (BIOS). a disk file 
handler. and a number of functions to 
support peripheral devices. memory 
allocation. and the system clock. The 
BIOS handles low-level character 1/0 
to five different devices: the printer. 
an auxlliary device (the RS-232C port). 
the console. a MIDI port for use with 
music synthesizers. and the keyboard 
The routines read or write a single 
character to these devices or return 
status information_ 

1w11ti ,iued) 
Michael Rothman is the manager of software 
development at Spinnaker Software (I Ken
dall Square. Cambridge. MA 0213 9). He 
f1as been programming tools for microcom
puters since 1979 . 
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The BIOS contains a single routine 
to read and write to appropriate 
devices on a sector basis (i.e.. floppies. 
hard disks. networks). 1\vo routines 
detect whether media in such devices 
have changed and retu rn a map of the 
devices actual ly present. 

Another routine returns a pointer to 
the BIOS parameter block (BPB) for a 
particular drive. The BPB is a block on 
the d isk contain ing certa in d isk pa
rameters. such as the number of bytes 
per sector or the number of directory 
entries. It is loaded into RAM when 
the disk is first accessed . The ST BPB 
is software-compatible w ith an MS
DOS BPB. right down to the 16-bit 
quantit ies in the BPB. which are writ
ten in low-byte. high-byte order-8086 
style! (The 68000 orders quantities 
with the high byte in the lowest mem
ory address.) Using the 8086's order
ing of the 16-bit quantities in the BPB 
was presumably done to make port
ing GEMDOS from the 8086 to the 
68000 easier. 

Finally. the BIOS contains a rout ine 
to set the 68000's exception vectors 
in the low end of memory. a routine 
that returns the system timer value. 
and a routine to set or get the state 
of Shift and Control keys on the key
board and the mouse buttons. 

THE FILE HANDLER 
GEM DOS supports a hierarchical file 
system similar to that of MS-DOS. The 
fi le-handling functions are 

• Create. open. read. write. seek in. 
close file. 
• Get. set file attributes. 

TOS consists of: 

GEM consists of: 


GEMDOS cons i sts of: 
BIOS 
Disk Fil e Handler 
Var ious System Funct ions 

• Create. delete. get. or set a sub
di rectory. 
• Get disk free space. 
• Directory search. file rename. 

THE REST OF GEMDOS 
The remaining GEMDOS functions let 
you 

• Handle character 1/0 on the stan
dard input and output. 
• Check the status of a peripheral 
device. 
• Get and set t ime and date. 
• lerminate an application. 
• A llocate or deallocate a memory 
block. 

THE VIRTUAL DEVICE INTERFACE 
GEM's graphics routines. known col
lectively as the VDI. provide a sys
tematic way to handle a large number 
of graphics primitives in a device
independent fashion. 

Graphics primitives are drawn by 
software that is tuned to the particular 
hardware at hand. The software does 
not simply move a prestored block of 
pixel data into memory: instead. it 
takes a mathematically described no
tion. like a circle wi th a diameter x. 
and calculates what pixels to change. 
Thus. if the lower-level software is 
properly written. closely equivalent 
results can be produced on different 
devices. 

A wide variety of primitives have 
been defined in the VDI. and you can 
instruct the software to draw them 
with various attributes by using the 
portable VD! routines (the portable 
portion is sometimes cal led the 

Virtual Device Interface (VDI)
Appllcot l on Env ironment Services (AES) 


XBIOS 

Line A Hand I er 


Figure I : Organization of 1DS. GEM is a11 operating system in its own right. 
written by Digital Research and implemented across other mach ines such as IBM PCs 
and compatibles. The XBIOS and Line A Handler parts of TOS were written 
specifically for the Atari Sf and provide faster and in some cases the only access 
to the capabilities of the Sf. 
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Graphics Device Operating System. or 
GOOS). A number of device d rivers 
have been written to support the 
primitives across several devices. 

The VDI routines can " think" in 
either raster coordinates (RC) or nor
malized device coordinates (NOC). 
The raster coordinate system cor
responds to the actual target's screen 
resolution. Thus. if you are working on 
the ST in its highest resolution. 640 
by 400, you can cal1 the VD! routines 
to place and size objects in terms of 
this resolution. Alternatively, you can 
use normalized device coordinates. 
which are always 0 to 32 .767 in both 
d irections. and the software will ad
iust for the particular device. The 
trade-off for the additional portabili 
ty is that the software must do a trans
form on the object being d rawn . The 
NDC space origin also differs from RC 
space in that it starts in the lower left 
corner rather than in the upper left 
corner of the device. 

WRITING AN APPLICATION USING 
THE VOi 
The first step in using the VDI is to 
specify the devices for graphics out
put. An application must always call 
the Open Workstation routine for 
each graphics device that the VD/ 
routines will subsequently manipu
late. This function takes an array con
taining the user's requested defaults 
for graphics characterist ics such as 
line style. color. character size, fil l 
color. and so on. It is here the 
developer also specifies the choice of 
NDC or RC coordinates. 

In addition to a device identifier 
(handle). the routine passes back two 
large arrays (combined into one in the 
C language binding) that tell you the 
device's characteristics (e.g.. the 
number of colors it supports and the 
size of its pixels in microns) and what 
VDI funct ions and attributes it 
supports. 

For convenience. the VOi also pro
vides the ability to open virtual screen 
workstations so that you can maintain 
several different sets of default char
acteristics for the screen device. Each 
o f these workstat ions is attached to 
the real screen: Just change which one 
you specify in your subsequent VDI 

tco"/i11uedl 



MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

The fast, easy and low cost way lo 
meet the challenges of today 's 

electronic innovations. A unique 
learning series that's as innovative as 

lhe circujtry it explains, as 
fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy 1ep at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4- 6 weeks, give yo u a 
handle on subjects like optoelec
tron ics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience ... a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 
With each module, you receive 

a McGraw-HiU Action Audio 
Ca selte. Each tape is a dynamic 
discus ion that drives home the key 
fact about the ubject. Your learning 

\\'hh \'Our first 
moduic. rou 
get <his 
wldcrk">s 
br<adboardins 
•rsiem. \'ou"ll 
lL'liC' it 'hrnugh
om c1~ !;;(fie~ ~o 
build <k~· 
Ironic L-in..·uiu 
a nd bri n£ 
corn:l9p1> 
(0 lif,·. 

experience i reinforced through 
interacLion with vividly illustrated 
text, audio cassettes, and acrual 
elect ronic experiments . Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 

Perform 
Experiments 

wants 
an update in con

temporary circuits ... a 
manager or supervisor in an electronics 
plant. .. a doctor, an engineer, a chemist 
who finds electronics playing an 

in Contemporary Electronics 
Throughout your series, lab

oratory experiments reinforce every 
significant point. This 
essent ial experience _,-· 
...dynamic, hands-on 
demon trations of 
theory in practice. . . \ 
will help you master 
principles that apply all 
the way up to tomorrow's 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

{ of i 

In your very first module, you'U 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to aU electronic circuits. 

For Anyone Interested in Electronics 
The Contemporary Electronics 

Series is designed for anyone from 
hobbyi t to professionaJ. It 's for you 
if you ' re looking for new fields of 
interest. . . if you're a teacher who 

increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. ll's the quickest, 

most convenient, 
probably least 

, expensive way to 
':' 4~ do it. And the 
~/ ~· only one that gives 

" :,!}:
- ~~ 

you hands-on '""° · 
· ~··" experience. 

j ' 

15-Day o-Risk Trial 
To order your first module with

out ri k, end the po tage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 

McCruw-Hill 

Continuing Education Cen1er 
3939 Wi >consin Ave. 
Wa hingron, D.C. 20016 
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rou tine. and the defaults will change 
appropriatel y. 

The VDI functions themselves are 
too numerous to describe in detail. 
but most of them can be considered 
under three headings: graphics primi 
tives. attribute functions. and text 
functions. 

GRAPHICS PRIMITIVES 
You can draw graphics primitives. 
such as a square. a polyline. or a 
rounded rectangle. after specifying 
the appropriate attributes for each. 
Size and endpoints are defined in the 
chosen coordinate system and passed 
to the routine. Several of the primi
tives have their own rou tines. but 
most of them are grouped under the 
General ized Drawing Primitive func
tion. Primitives can be grouped to 
form more complex objects. and so
phisticated graphics can thus be built 

The primitives supported on the ST 
are 

Polyline: Draws straight lines connect
ing endpoints defined in an array 
passed to the routine. 
Po/~marker: Only the endpoints are 
drawn. and several different graphics 
(markers) are available to represen t 
those points. 
Text : Note for novice programmers: 
isn't it nice to know you have been 
using a graphics primitive all along? 
Filled area: The area is a complex 
polygon. again specified in an input 
array. 
Contour fill : A seed fill. 
Generalized Drawing Primitive: The GDP 
is a single entry point for the follow
ing primitives: bar. circle. arc. pie. 
ellipse. elliptical arc. elliptical pie. 
rounded rectangle. and fill ed rounded 
rectangle. If you are programming in 
C with the Atari-supplied developer's 
package. these are bound as separate 
functions. 
Justified text: Can be justified left or 
right 

ATTRIBUTE FUNCTIONS 
The attribute functions of the VDJ ma
nipulate characteristics of the graphics 
pri mitives. The developer can set 
color for both fi lls and lines. The 
polyl ine wid th is variable. as are the 
type of line (e.g.. dashes or dots can 
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be substituted for a solid line) and the 
en d type (a rrow. squa red. or 
rounded). The polymarker function. 
which essentially lets you draw a 
connect-the-dots fi gure_ is supported 
by an attribute funccion to change the 
type of "dot" or marker. 

One of the most important attri
butes that can be set is the writing 
mode. This determines the rela tion
ship of a new image to the raster area 
it overlays. When you draw a new 
graphic. whatever the method. you 
can think of it as a mask of Is and Os 
laid over the display. Each corre
sponding pixel on the device will be 
affected. In the simplest case (the 
replace mode). each pixel under a 1 
on the mask is set to the currently 
selected color for that type of primi
tive. and each pixel under a 0 is set 
to the current background color. But 
the developer can also choose one of 
three other modes. In transparent 
mode. only the pixels under Is are 
changed. In reverse transparent. on
ly the pixels under Os are changed. 
And in XOR mode the mask value is 
exclusive-ORed with the value on the 
display. (1Welve additional modes are 
avai lable through the Line A Handler. 
described below.) 

All the attribute functions take effect 
for all subsequent re levant graphic 
operat ions. unti l the developer 
changes the attributes once again. 

T EXT FUNCTIONS 
The VOi provides two ways to handle 
text. One is an Alpha mode with its 
own set of functions. which on the ST 
implements an 80-column by 2 5-row 
text mode (in high and medium reso
lution). Alpha mode is not compati
ble with most of the other VDI func
tions; that is. you cannot display other 
graphics with tex t in th is mode. 

Much more interesting is text han· 
dling within the normal graphics 
mode, where text and graphics can be 
completely in termi xed. The VDI sup
ports two basic text output functions 
(regular and justified) and a soph isti
cated set of attributes. including multi
ple fonts (two are built into the ST. 
more have been developed by third 
part ies). The developer can change 
the character height absolutely (in 
terms of the chosen graphics coor

d inate system) or in ··points." the sys
tem used in print shops. The baseline 
o f the character can be set at various 
angles (thus allowing rotated charac
ters-on the ST. only mul tiples of 90
degree rotation are supported). And 
the characters can be thickened. 
skewed. underlined. out lined. or 
shadowed. In addition. text attributes 
include the standard VDI character
istics such as color and write mode. 

THE GEM APPLICATION 
ENVIRONMENT SERVICES 
The AES is an umbrella name for 
several libraries of routines. most of 
which implement various data ab
stractions for the developer. That is. 
some of these "services" gather to
gether functionality avai lable else
where in GEM to express useful con
cepts. such as windows or events. 

But the AES also includes the part 
of GEM that manages the interaction 
between application and certain sys
tem capabilities that run concurrent
ly. As a developer. you rarely need to 
think about this limited multitaski ng. 
precisely because it is limited and 
exists mainly to service system needs. 
Those needs are the desk accessories 
and the Screen Manager. 

GEM supports several desk acces
sories: tasks that are selected by the 
user from drop-down menus. each of 
which occupies its own window. It also 
supports the Screen Manager. an ap
plication that runs concurrently with 
whatever else is going on and moni
tors user interaction with the menus 
and window borders. 

The AES functions also comprise an 
event library. a window manager. 
several libraries for managing certain 
graphic data structures_ a scrap 
library. a shell library. and a resource 
library. 

THE EVENT LIBRARY 
Macintosh developers will be familiar 
wi th the concept of an event manager. 
On that machine. the ideal program 
is seen as a loop. During each pass 
through the loop. the Mac waits for 
any one of severa l "events" specified 
by the developer. usually keyboard 
activity or mouse movement/selec
tion. responds appropriately. and 

jco11ti1111ed) 



Withone ~esTransetlOOO 

youcandothree · atonce 


Think Communicate Print 

You can keep working 
with your computer. 

C 1986 H.a)•cs Microcompmc·r Products, Inc _ 

We call it triple tasking'.M Transet 
1000 helps your productivity, by 
allowing you to perform three 
separate computer tasks. Simul
taneously. No more waiting for 
one task to be completed before 
you can begin another. And no 
more wasted time! 

Transet 1000 keeps working for 
you - even when your computer 
is turned off. Because it has its 
own independent memory, Transet 
1000 can serve as an electronic 
mailbox. Your files and incoming 
messages received through your 
modem remain stored overnight, 

While receiving electronic 
messages from your modem. 

or whenever you're away from the 
office. When you return, you can 
print out yom mail without turn
ing your PC on. Or, read it on 
your PC screen and print out only 
selected messages. You can even 
read your mail from any remote 
PC or terminal with a modem. 

Before now, you would have had 
to buy several add-on devices to do 
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While your pn'nter is 
printing another job. 

*Manufocru.r~r"s ~t..ima [cd retail prioc. 

all this. And that could be costly. 
But no more. Transet 1000 does 

it all-for a surprisingly low price. 
It costs only $399'" for the 128K 
model, which stores up to 90 pages. 
And only $549* for the 512K version, 
with up to 360 pages of storage. 

So wait no more. If you need this 
flexibility in your operation, you 
should have a Transet 1000. See 
your authorized Hayes dealer for a 
demonstration. Or contact Hayes 
for information at 404-441-1617. 

Hayes Microcomputer Products, 
Inc., P.O. Box 105203, Atlanta, 
Georgia 30348. 
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then goes to the top of the loop. 
Although GEM is much less radical

ly tied to a particu lar programming 
style. the event library has a similar 
function on the ST. At any point in 
your program. you can specify an 
event or events you are interested in 
waiting for. and the multitask ing dis
patcher will suspend your application 
until one of those events occurs. The 
events included could be a simple 
keystroke or perhaps the straying of 
the mouse cursor into and out of a 
rectangle defined by your application. 

Giving your program the informa
tion it needs to do its part is the job 
of the message events. To wait for cer
ta in events. you call a routine specific 
to the event in question . For more 
complex events. part icularly those 
concerning user interaction with 
screen windows. you call a routine 
that waits for a "'message" from the 
AES. A message is a multibyte code 
that is placed in a buffer whose ad
dress you pass to the routine. Pre

defined system messages tell you. for 
example. that the user has taken an 
action that necessitates redrawing 
part of one of your windows. (For ex
ample. the user has moved a window 
that was partially covering a second 
window. The second window is now 
more exposed. and the newly ex
posed area should be redrawn .) 

THE WINDOW LIBRARY 
To quote the GEM documentation. "A 
window is an area with clearly defined 
boundaries." Anyone who has worked 
with the Macintosh or one of the user 
interfaces that mimic it will be com 
fortable with the GEM window con
cepts. which (as of this wri ting) in
cluded the familiar title bar. close box. 
scrol l bars. and size box. The creation. 
care. and feeding of windows is han
dled by the routines in the window 
library. In general. the GEM division 
of responsibility for the user interface 
is that the developer is expected to 
handle and update the work area in

side a window's frame while GEM 
handles the drawing and updating of 
the frame itself. including. for exam
ple. the scroll bars. the title bar. etc. 
[Editor's note: A program that illustrates a 
fair amount of window 11.\?rk is available. along 
witft the two listings printed in this article. in 
a variety of formals. See the insert card follow.. 
ing page 368 for details. I 

LIBRARIES TO SUPPORT THE 
USER INTERFACE 
The AES contains a number of rou
tines concerned with manipulating 
various graphic data structures that 
your application can use for a stan
dard user interface For example. the 
File Selector Library provides a stan
dard dialog box that lists the mes on 
a disk device and allows you to select 
one. The Graphics Library is con
cerned mainly with drawing boxes on 
the screen. For example. it will draw 
an expanding box outline that your 
application can use to make a window 
or other rectangular object appear to 

J) 

A Personal Language 

When ii comes to problem solving, the 

APL•PLUS System is the undisputed leader. 
That 's because the APL• PLUS System 

works with you. It goes far beyond what 
application software like Lotus ordBASE® 
could possi bly ever offer. And, II won'I tie 
you down with the details of standard 
programming languages. 

TheAPL.. PLUS System is a personal 
language, with produclivlty features that 
help you concentrate on getting answers, 
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rather than struggle with intricate calcula· 
lions and modeling. 

With it you can manipulate tables of 
numbers as easily as single numbers and 
get quick results lrom your computer using 
short, simple statements. 

When you've reached the limits of 
olher packages, move up to the APL• PLUS 
System. It's a powerful and f lexible tool 
that grows with you as your needs become 
more sophist icated. With over 200 bu il t-in 

applications- like graphics, report 
formatting and communications-you 
have all the tools at your fingertips to 
quick ly and easily solve those seemingly 
impossib le problems. 

Best of al l, the APL•PLUS System 
interlaces wel l with software packages 
you're already using-like databases, 
spreadsheets, and graphics packages. 
The APL•PLUS System also makes 11 
easy to link those packages that aren't 
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grow quickly out of some other ob· 
ject. This is what the Desktop does 
when you click on a disk icon and it 
" grows" into the disk's file window. 

The Object Library is a macro facili· 
ty that lets you create compl icated 
graphic structures and link them in a 
single ··object tree ... For example. say 
you want to display a small rec
tangular box within a somewhat larger 
box on the screen and you also want 
to place tex t in the smaller box. You 
can do all this by ca ll ing the appro· 
priate VOi graph ics primitives. But al
ternatively, you can use the Object 
Library of the AES. which wi ll let you 
define the whole th ing in a well-docu
mented tree structure. This has the 
advantage that the entire tree can be 
repeat~dly drawn and reused in the 
application with only a single call each 
time. Furthermore. you can specify 
that only certain. levels within the tree 
will be drawn. 

The routines in the library support 
the construction of the tree and the 

reordering or deleti ng of its nodes. 
The library also offers various kinds 
of user interaction with on-screen ob
iects. such as a routine that wi ll tel l 
you what object is currently under the 
mouse cursor and another one that 
lets you edit text in an object. 

The Form Library uses obiect trees 
to implement more sophisticated user 
interactions. A form is an object tree 
designed for user input. A good pre
defined example of an object tree is 
the simple form that appears on the 
Desktop if the user decides to format 
a disk. The form is a box containing 
tex t tha t asks the user to confirm the 
format request and two small boxes 
containing the words OK. and Cancel. 
(Boxes of this sort that contain 
mutually exclusive opt ions are ca lled 
"radio buttons.") 

To use a form. the program cal ls the 
basic fo rm routine. with an index of 
the desired object tree as argu ment. 
The AES takes over until the user 
selects an object that the developer 

has defined as an "exit object" (such 
as the O.K. or Cancel boxes in our ex· 
ample). Until that time, the AES 
handles the user's input. wh ich can be 
of three types: the radio buttons. 
"check boxes" -boxes containing op· 
tions that are not mutually exclusive, 
or text. On exit from the form routine. 
the application can examine the form 
to see what changes have taken place. 

THE RESOURCE LIBRARY 
Applications can share objects and 
object trees between applica tions or 
keep them conveniently modular 
through use of the Resource Library. 
For developers. Atari provides the 
Resource Construction Set. wh ich 
allows on-screen construction of ob· 
jects and other types of resources. 

THE SCRAP LIBRARY 
The Scrap Library allows developers 
to share certain kinds of data among 
applications. It supports the AES im· 

(co11li 11ued) 

The APL*PLUS®System and You. 

currently talking with each other. 

With all this problem-solving power, 
it's no wonder STSC's APL•PLUS System 
is the persona l choice of so many business 
professionals- financial planners, 
business analysts, actuaries, scientists, 
ma\hemallclans, engineers, statisticians, 

Put the power, speed, and llexibility 
o f the APL*PLUS System to work lor 
you. See your loca l dealer today to get 
your APL*PLUS System. If they don' t 
have it, refer them to STSC or cal l STSC 
totl -lree, 1800) 592-0050. 
In Maryland o r Canada, (301) 984-5123. 

Problem-Solving at the Speed of Thought 

STSC, lnc. 

2115 East Jefferson St. 

Rocl<Ville, MD20B52
S"sc 

APL• PLUS is a sol\'ice mark and 1radema1k o f STSC. 
Inc. PLUS• WAAE is a trademarkol STSC. Inc. LollJS 

and consultants. Especially since the 
APL•PLUS System is avai lable on a ruH 

and d BASE a•e registered 1 rademarks of loI llS Devel· 
opmen t CorPOration and Ashlon·Tate. respcc trvefy. 

range or computers from desktops to 
mainframes. 

Available nallon<1l ly lhrough Softsol. MlcroConlral, and 
distil buto•s wMdwlde. Dealer lnQurri«S welcome. A PLUS*WARE™PRODUCT 

© 1986 STSC. Inc . 

Inquiry 332 SEPTEMBER 1986 • BY T E 229 



ATARI ST SOFTWARE 


List ing I : T(1is is a routine to format a floppy disk on the ST. If the formatting 
is siiccessful. Ifie routine will return a 0. 

/*#define DEBUG 1 */ 

#include <osbind.h> /* C bind i ngs for OS rout ines */ 


#define HITRACK 79 /* Highest numbered track */ 

#def i ne SECTORS 9 /* Sectors per track */ 

#def i ne MAGIC 0x87654321L /*Required by Flopfmt() */ 

#define VIRGIN 0xE5E5 /*Pattern to write to sectors */ 

#define !LEAVE 1 / * Interleave factor *I 

#define DISKTYPE 2 /* Single side, 80 track */ 

#def i ne NOLOAD 0 /* No loader code */ 

fldefine RANDOM 0x1000000L /* Protobt makes a random */ 

#define BOOTSECT 1 /* Side 0, sector 1 */ 

#define TRACK0 0 /* Track for boot sector • / 

#define SIDE0 0 / * Format side 0 • / 


extern void errprint(); /*error notification routine */ 


format(devno) 

Int devno; /• dev i ce holding media to forma t */ 

I 
/ • Automatic variobles */ 
/• count tracks */ 

reg ister int i; 
/*buffer for track, protoboot */ 

register char •buf; 
/• success in format? • / 

register Int succ, totsucc ~ 0; 
/* doesn't do anything • / 

long fi I ler; 

/* Code •/
/*Al locate memory for track. The ST for mats one track at 
o time and requires suff icient RAM to verify that track in 
memory . Mal loc is o GEMDOS cal I. */ 

buf =Ma l loc(8192L); 
i f (buf == 0L)
I 

flifdef DEBUG 

errprint(0, "insuff memory for format"); 


fiend i f 

return( -1); 


/*Format each t rack. VIRGIN ls the value to wr i te to the 
newly formatted track. This particular value {0xE5E5) is 
suggested In the documentation, but many values ore 
possfble. Flopfmt Is XBIOS. • / 

for (I "'HlTRACK; i >=0; i--) 
I 

s ucc = Flopfmt(buf, fl Iler, devno, SECTORS , 
I, SIDE0, ILEAVE, MAGIC, VI RG IN); 

totsucc += succ; 

/ • Release memory . GEMDOS */ 
Mfree(buf); 

/ • For the purposes of this routine, I won't accept any bad 

sectors. But, if there were ony, their numbers would hove 

been left in the buffer ofter each track was formatted. 

Alternatively , I could hove retried or recorded the bad 

sectors if I were developing my own f il e system. • / 


[colllinued) 

plementation of several standard data 
types. lf you use these. your applica
tion can exchange informa tion with 
other applications th rough a cu t-and
paste mechanism. 

THE SHELL LIBRARY 
The Shell Library contains routines to 
allow the chaining of applications. 

THE EXTENDED BIOS 
The XBIOS provides more direct ac
cess to the ST's hardware than any
thing in GEM (which. after all . has to 
be portable). The XBIOS provides 
functions to read. write. verify. and for· 
mat the floppy disks on a sector basis. 
Unlike the BIOS read/write function. 
these are not device-independent but 
are designed for the floppy disk 
drives only. They work for single· or 
double-sided drives. The format rou
tine gives the cal ler specific informa
tion on bad sectors. Listing 1 is a 
routine to format an entire disk. 

SCREEN PARAMETERS 
The XBIOS also handles various video 
screen parameters. The ST screen 
memory occupies 32K bytes in mem
ory. Initially. the physical screen base 
address is set to the top 32K bytes of 
memory. but the XBIOS has a routine 
to set that base on any 256-byte 
boundary. You can also set a logical 
base that the GEM and Line A graph· 
ics routines will use as their under
standing of where the screen memory 
begins. Other routines let you set the 
screen resolution to one of three 
values: 

640 by 400 pixels. monochrome 
640 by 200 pixels. 4 colors 
320 by 200 pixels. 16 colors 

TOS knows what kind of monitor is at
tached to the system and wi ll refuse 
to set the monochrome resolution if 
the color monito r is attached. or vice 
versa. 

1\vo other XBIOS routines let you 
set the STs palette. The palette has 
16 entries. Three bits of information 
are stored for each entry for each of 
the three primary colors. red. green. 
and blue. Therefore. the lowest and 
highest values for each palette entry 
are (in octal) 0 and 777 . In other 

(co111i11uedl 
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Explore Al an your PC 

Smalltalk/V transforms your PC into a versatile Al workstation 

"Smalltalk/V is the 
practical app li cations. 

Only SrmLlhal k/V lets 
you experience the thrill 
of a responsive A1 work
S\a\iQ\\ while learning 
artificial intelligence 
1echniques and using 
them to crea1e 

highest performance 
object-oriented 

programming system "Smalltalk/V 
available for PCs."gives me the feel of an 

-Dr. Piero ScaniffiAI workstation on 
Cbief Scienlisl 

my PC. "' Oliue//f Arllficial /11tellige11ce Ce11/er
-Dflrry•f R11bi11, 
recJmical /!dilor, Smalltalk/V Features 

Al £.\'pert 

M11gcizine 
 • High-performance 

object-orienled programming
Watching someone use an Al 
wo rksration is a vision of what the 
computer was meant 10 be. Fingers dance 
across the keys as IYindows di late, shih , overlap, 
and di sappear on the bit-mapped display. Ideas 
pring IO life as program fragmcnl~ execute, are 

modified, expanded. combined and tried again in 
a creative arabesque or text and graphics . The 
in lerfacc "anishc. , man and machine arc one. 
Smalllalk/V brings that experience 10 

your IBM-PC. 

"We use Smalltalk 
as our primary language 
for teaching artificial intelligence ... 

- Dr. john Pugh 
Dfrec/or, Schoof of Computer Science 

Carle/on Urlfverslly 

Of the three main Al languages, Smalltalk, LISP, 
and Prolog, only Smalltalk was imended for 
indil'idual u e on a perso nal compuicr. Only 
Smalltalk was des igned to prOl~ de a ma1ch 
between human and computer models of 
reali ty. Only Smalltalk is easy to learn, easi• to 
read. and easy lo use. 

YES! I want 10 turn m)' PC into an Al workstation. Send me .·----------------------------------------!

0 	Smalh:ill<,I\' 599 I enclose 0 Oleck 0 Money Order 
0 Conuno11it'.'.lll10nS lor Sin2l••ll!/V ... s.19 0 	Credit card information Q MC 0 VISA0 	Me1l1ods ( iodudl11~ 

CAmmn111ie1tions) ...s 9 
Nutnbc.-r: ____ ______ ExpJr-,11lon_Shipping •nd llru1dUng 

c,1 rcsiclenlS add •ppli('J(ble Signa1ure - ------------ 

S>l ""' ~fame: -------------- 
TOTAL Srrft!I Address: _ ____________ 

"We found Smallta.lk/V excellent 
for developing advanced decision
support tools based on decision 
analysis and Al techniques. " 

-Dr. Sam 11e/ Ho{/zma11, 
Professor, S/anford University 

Smalhalk/V is pure object-orienied programming 
- a powerful tool for designing frame/script
based knowlege represen iations , inforence 
engines, expert systems, simulation environrnencs, 
intelligent interfaces, network control software, 
communicat.ions lmerfaccs, and much more. 

Methods, our character-based Smalltalk, is now 
av'Jilable for $ 9. ll has all of lhc reatu rcs of 
Smalltalk/V except graphics, rules, source-level 
debugger, and object-swapping. Howe1•er, it 
supporlS color. indudes the communication 
package. and does no t require a mouse. 

O\Tt and Bil >r< tndmwks ol ~lcCn•·-H~l lnc. 16M, IBM-PC, and 
CB~I PC.,;T ,,. ".ulemul<.< of In1trnalioclal HtJSillCSS ~bchlocs 
f"'rpora®n Ulli• ~ a ind"11>ric of BeU IJhorJMtl... 
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• 	 Integrates object-bas<.'<! and rule-based 
programming with ohjecl-oriented Prolog 

• 	 A user-extensible, open-ended environment 
• 	 A responsive graphical user interface 
• 	 Supports explora1ory programming and 

proto1yping 
• 	 Class hierard11• 11~ 1h inheritance creates highly 

rNiseable code 
• 	 Smalltalk source code included, with browser 

windows fo r easy access and modification 
• 	 A huge toolkit of classes and objects fo r 

building a variety of applications 
• 	 Object-swapping crea1es virtual memory on 

hard or RAM disk 
• 	 Bit-mapped graphics \\1th bit and fom1 edi tors 
• 	 A sophisticated source-level debugger 
• 	 Automatic change log for easi• recovery 

from errors 
• 	 Powerful directory/ file browser system for 

organizing DOS fil es 
• 	 Optional communications interface to 

nixrt.o and other systems 
• 	 Access to other languages and DOS functions 
• 	 DOS command shell 
• 	 Detailed owner's manual designed for both 

beginners and ad1ia11ced programmers 

NOT COPY PROTECTED, <>O- IJA\' ~10, Er-MCK GUAR~l\TEE 
ON-UNE ~R-SUPPORT CONFEREN CE ON B\'TE'S BIX'"' 

Sm1iltall</V r<qtl~<S DOS wd 512~ RA.IL on LB}I PCs (llldoding AT) or 
"compni'Mes.·· a Mkrosai orco~:i1ih le MQ(lstTu.d a ffii\, EGA, liercults, 
ar A.TAT HJ·Rt::ii gnphk cotittoUr.r. 

c:ligitalk inc. 

Sh ipping ond ll:llldl ing 

C:i lj/ $1:11t( lip: ------------- 5200 West C'.e ntu ry Boulev-ardL1 
.."i ., C:an:i:da, :;111d Mt.'XKO 	 ' 5 ()U 

El"'IA'hert 	 SIS lMJ l'hont: --------------- Los Angeles, CA 90045 (2 13) 645-1082. 
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800-222-8324 
Hard Drive BlowouU 

20 Meg 
5395 

30 Meg 
5595 


Seagate All Drives Seoqates w/ Controller 


Other Specials 
20 Meg Hardcard (uses 1 slot) ... $599 
20 Meg Seagate for "AT' .... ... . .. $549 
30 Meg for "AT" .......... .... . . .. $549 
20 Meg Tape (Teac) w/ cont. & soft $595 
65 Meg Tape (3m) w/ cont. & soft .. $695 

MONITORS 
Ml TSU BA SAMSUNG 

510A TTL Amber . .. $99 Amt>er TTl 12" ..... Sa9 

w/Till & Swl\lol Sland Green TTL 12" ... . . Sa5 

160A Composita Amber 

12" . ... .. .. .... .. . . $99 Composlle 12• ... .. $79 

Amber wffllt & Green Composite . .. $79 

Swi•ol Sland 

Epson Products 
EPSON • LX-80 ........ S220 


• FX·tlO+ . .. .. . . $259 • L0-800 ... .. . . $545 
• FX-85 ..... .. $Call• L0-1000 .. . ... $765 
• JX·BO .... .... $349• L0-1500 .. .... $999 
• FX-286 . .. .. S Cal l A~cessor>os AvailablP 

Okldat.a Panasonlc 
• 182 . ......... $299 • KXP 1080 .. . $199 

• 192 ... ....... S399 • KXP 1091 .. .. $239 

• 193 .. . .. .. . .. S599 

• !14 	 ........... $699 1'111~ ... 

• 2410 ... ..... $ Cati D"\.r'"""'' 
Computers (IBM Compatibles) 

Base Mono Color 
IDS PC-XT 8088 . . · · · · · · •$595 · · 795 • • 995 
IDS Turbo 8 Mghz 
2 Drives MS-Dos .. · · · · · · · $649. · 895 · 1095 
IDS AT 
1 1.2Meg Floppy/ M.S. Dos & 1495 1695 1895 
Leading Edge .. .... .. .. Call far Lowest Price 
AT&T 6300 ......... .. .. Call for Lowest Price 
Epson Equily I. II . 11 1.• . . Call fo r Lowest Pr ice 

Everex Products 
Everex 1200 Modem ......... ... . . . . . ... $149 

Everex Edge Card .... . . . ... .... . .•.... . S199 

{Mono-Graphics-Color) 

Everex Mini Magic Card . .. . ... .•. . .... . S129 

(W/384k 112 slot) 

Everex Mag ic Multi·function . . . . . . ....... $99 

(Six Pac Clone) 


CARDS & ACCESSORIES for IBM 
• Mono/ Printer $95.00 • RS-232 ... . . . $59.00 
• Color/Printe r $99.00 • RS-·232/Clock $69.00 

• Mono/Graphics/ • Poralle l ..... $59.00 

Printer $99 .00 1-800-222•8324 
COMPUTERS 

INTERNATIONAL 


6619 U.S. 1 Miami, FL 33143 

IN FLORIDA CALL (305) 667-5936 


In Chicago: Sul1e 24 o 
343 West Erie, Chicago, llllnols 6061 O 
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i f (totsucc != 0 ) 

i 


/Ii fdef DEBUG 
errprint(totsucc, "format foi l ed") ; 

l/endif 
return(-1); 

/ • Now we need t o put o boot sec t or on t he d i sk . •/ 
/ • Al locate o 512- byte buffer • / 

buf = Mal loc (512L); 
/ • Prototype a boo t sector in tha t buf fe r. The second 
parame t er is a se r ia l number for the d i sk. The va lue I 
hove chosen osks the XBIOS to generate a random number . 
XBI OS •/

Protobt(buf,RANDOM,DI SKTYPE,NOLOAD); 
/•Wr i te out the boot buffe r to trock 0 , s ide 0. Lost 
parameter i s how many secto r s to wr i te. • / 

succ = 
Flopwr(buf,f i I ler,SIDENO , BOOTSECT , TRACK0 ,SIDE0,1); 
/ • Throw owoy memor y • / 

Mf r ee(buf) ; 

/ • 	 Return success or fai lure •/ 
return (s ucc ); 

words. your 16 colors can be selected 
from a total of 512. 

SOUND 
Four routines in the XBIOS manipu
late the ST's sound ch ip. which is the 
Yamaha Programmable Sound Gen
erator (PSGJ YM2149. The sound chip 
has two general-purpose 1/0 ports. 
which the BIOS uses for both floppy 
selection and some serial port func
tions: two of the routines are con· 
cerned solely with setting bits in one 
of these ports. 

The chip has three sound channels 
and 16 registers. The th ird routine lets 
you set the registers to select 

• The frequency for each channel. 
• The volume for each channel. 
• Either white noise or pure tone for 
each channel. or a combination. 
• One of 16 envelope shapes. 
• The frequency with wh ich the 
envelope is applied to the basic 
sound waveform . 

The last two points are of some In· 
terest: Although the PSG cannot ma
nipulate the components of a sound 
envelope directly (ie.. the attack. 
decay. sustain. and release values). 
the ability to switch between different 
preset envelope shapes and manipu
late their frequency gives you the 
ability to produce unusual sounds. 

The final sound routine. dosound( ). 
gives you access to a mini contro l lan
guage for the sound chip that is im· 
plemented in the ms software. By de· 
veloping a list of commands. you can 
set any register on the chip. specify 
a sequence of tones. volume changes. 
envelopes. or any of the other param
eters available through the ch ip. The 
dosound( ) routine sets a pointer to 
an area of RAM where you have 
placed such a list of sound com
mands. The software takes over and 
runs your commands at 50-Hz inter
vals (actually every fourth instance of 
a 200-Hz interrupt that is set up off 
the 6890 I timer chip and used by ms 
for a number of functions). One of the 
commands allows you to specify how 
many ticks should go by until the next 
command is executed. 

THE L INE A ROUTINES 
The Line A Handler is not part of 
GEM but the result of Atari's realiza
tion that it could provide faster access 
to some of the routines that support 
the GEM VD!. These routines are as
sumed to be used from the assembly 
language level. They are known col
lectively as the Line A Handler 
because access is through the 
68000's unimplemented instruction 
exception handling. The 68000 recog

trcntinuedJ 



• • 

I always considered myself a 'power' PC user. 
But waiting for the system to load and 

recalculare spreadsheets, post accounts, and sort 
databases , was holding me back. 

Then I installed Orchid's TinyTurbo 286 
high-performance accelerator. It's tiny in size: 
jusr a half sloe card. And tiny in price. But 
there's nothing tiny about the performance: now 
my programs run three to four times faster than 
before . So I get AT performance without the 
AT price_And without the downtime of trans
ferring my files to a new system_ 

I coun t on my PC every day. So I was g lad 
to learn that T iny Turbo 286 is made by Orchid 
the leading manufacturer of turbo products for 

Thi Tfurbo 286
iV~'""'u .~ ~..~ '""""~-· •O•••• ~-~·•
/ IB; u • ><g»tm.I uodm..,rk of ln"rruuor>J 1llusmns Ml,hma C"'r 

Howl work

three times 


faster without 


accounting. finance , and other business profes
sionals . And the only company offering a full 
line of turbos.They've even got a super high
performance PCcurbo 286e with five times the 
speed of the PC. Nice to know, in case che work 
really piles up. 

ORDER YOUR TINYTURBO TODAY. 
IT WILL PAY 

FOR ITSELF IN FOUR WEEKS. 

Pos t 700 accounts 

Sort 10.000 records 
Spreadshee t rcca lc . 
Intege r calculation 

IBM X 

12 scc/ accc 
!2.3 hours) 
25.4 rninuccs 
44 seconds 
IO minutes 

WITH T INYTURBO 

3.5 sec/acc t 
(0.7 hou rsl 
14 .9 minutes 
14 seconds 
3 minuccs 

I used to panic when my boss asked me to 

work up some add itional reports an hour before 
a big meeting. Now I just smile 
and say, "no sweat '. ' 

ORCHID 

WHEN You SAY TURBO. 


You MEAN ORCHID. 


47790 Westinghouse Drive, Fremont , CA 94536 
(4 15) 490-8586 TELEX 709289 

Inquiry 2>8 



ethas 
beeome tfiestandaril by which other 
BASICs are evaluated. BetterBASIC is 
completely compatible with GW-BASIC and 
PC-BASICA when running on IBM PC's and true 
clones. You can load and run your existing BASIC 
programs in BetterBASIC. It uses standard MicroSoft 
syntax and gives you more than 150 additional state
ments such as XREF, DEFINE WINDOW, MAKE MOD
ULE, and PROCEDURE. In benchmark comparisons, 
BetterBASIC is five times faster than interpreted BA
SIC. There is optional 8087/80287 math chip support, 
and an optional Runtime System to create stand-alone 

Ask your dealer or call to order: 

1-800-225-5800 
In Canada. call 416-469-5244 

Summit Software Technology, Inc;w 
106 Access Rd. Norwood, MA 02062 

EXE. files. BetterBASIC is not 
copy protected. Tuchnical support is 

provided for all registered users. 
See for yourself why Dick Aarons of PC Magazine 

said ''BetterBASIC may be the best ofall BASIC pro
gramming worlds" and selected BetterBASIC as 

"Editor's Choice" (Oct 29, 1985). 

BetterBASIC 

8087180287 Math Chip Support 

Runtime System 

Sample Disk with Tutorial 

. 
.
. 
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nizes op codes beginning with the bits 
1010 (hexadecimal A) as unimple
mented instructions and jumps 
through a special exception vector. 
which in the ST points to these 
routines. 

Because they were not original ly in
tended for public access. use of these 
routines is not as easy or as consis
tent as is the case with the other en 
try points. Basic usage involves setting 
some of the va lues in a large data 
structu re and then kicking off the Line 
A exception handler by defining a 
word op code whose first 4 bits are 
10 I 0 and whose last 4 bits specify 
which routine is desired. 

The Line A routines give you faster 
access to graphics using the VDI and 
a few addit ional features. including a 
sprite facility and the ability to apply 
addi tional logical changes to raster 
objects whi le copying them from one 
place to another. You can mix and 
match Line A Handler and VDI rou
tines. but this can be a li ttle tricky. 

since your Line A variables may be af
fected by your VDI ca lls. 

There are 16 Li ne A routines: 

0 Initialization 
I Put Pixel 
2 Get Pixel 
3 Line 
4 Horizontal Line 
5 Filled Rectangle 
6 Line-by-Line Filled Polygon 
7 BitBlt 
8 Text Bit 
9 Show Mouse 
10 Hide Mouse 
11 Transform Mouse 
12 Undraw Sprite 
l 3 Draw Sprite 
14 Copy Raster Form 
15 Seedfill 

About half of the Line A routines 
are concerned wi th graphics primi
tives similar to those in the VD!. The 
mouse manipulation functions are 
fa irly boring and obvious. (Transform 
Mouse sounds neater than it is- it just 

changes the cursor representing the 
mouse posi tion.) Let's take a closer 
look at the other routines. 

BIT BLTING (ROUTINES 
7 AND 14) 
Raster operations involve a rec
tangular area of the raster. or video 
screen image. You often want to put 
a rectangular image (a bit-mapped ob
ject) on the screen and define the rela
tionship it will have wi th the image 
that is already there "under" the rec
tangle being placed on the screen. For 
example, you may wish to say that 
certain pixels in the object are to be 
treated as transparent: Whatever is 
"below" them on the screen will not 
be changed and will therefore "show 
through" the new rectangle. 

Additional ly. you wou ld like to be 
able to set the new rectangle down at 
an arbitrary coordinate on the screen. 
Unfortunately. many schemes for 
representing an image in memory are 

(a>»ti11ued) 

STAY WNGER IN 
EUROPE ON THE 
MONEY YOU SAVE 
TOURING EUROPE 
IN YOUR NEW 
MERCEDES-BENZ. 
Plan to make European deli very of a 
new Mercedes· Benz part of your 1986 
European vacation plans. Select a ny 
1986 gasoline or diesel mode l ~ pick it 
up at the fac tory European De livery 
Center-and embark on a deluxe driv
ing vacation . Avoiding cos tly rentals 
wh ile saving on the pr ice of your new 
Mercedes-Benz. Send coupon for a free 
European Delivery brochure today. 

· subJc<.-1 to ;~ ..·;.til ab.U• y. 

Send coupon to: MHAU86-5 
Mercedes-Benz of Nonh America, Inc. 
Marketing Communications .Division rT\ 
One Merc:edes Drive, Montvale, NJ 07645 'CJ 

Name----------~-
Address ___________ 

Ci t:r------------
State _______Zip___ 
C !9Sb Mcrccdes-Jkn1. of NA. Inc .• Monivs lc . NJ. 

SEPTEMBER 19116 • BY T E 23S 

http:Mcrccdes-Jkn1.of


ATARI ST SOFTWARE 


Listing 2: This trap handler is tlie sort you rniglit use if you were programming 
tlie sr in 68000 assembly language or were using a high-level language and 
needed to write a binding for access to a BIOS. XBIOS. or GEMDOS function. 
The /unctions assume the C calling conventions; tlial is. if tliere are any 
parameters. tney are assumed to have been pusFled onto tlie stack in reverse order 
and to be no smaller tFlan a word. The number of tFle routine itself must be 
pushed last. just before the trap call. !f you are developing using the C provided 
in Atari's developer's kit. tFlis process will be transparent. since a set of bindings 
is available Ilia! ~akes TOS calls look just like ordinary C function calls. 

At entry, any arguments for the funct ion have been pushed 
on the stack In reverse order, C-style. Then the 
function number was pushed . Fina l ly this routine was 
cal led, so as you enter, the return address of the caller 
Is on top of t he stack. 

retsv: ds.I some memory for a long variable 

traprtn: 
move . I (a7)+, retsv Save the ret urn address, 

because the OS functions don't 

trap 

move. I 

#13 

retsv, -(a7) 

expect It. 
Trap to the BIOS function. (BIOS 
Is avai I able through trap 13 , 
XBIOS through 14, GEMDOS through 
trap 1.) 
Put t he return address back on 
stack. 

rts Return to caller. 

often constructed for the hardware's is part of. This may be the actual 
convenience. The ST's screen mem· screen memory if the bit-mapped ob
ory. for example. consists of a word's ject is currently on the screen. But it 
worth of one plane of information. can also be a virtual screen of any size 
followed by a word of the next plane. (word-aligned in the x dimension) up 
and so forth, until 16 pixels for each to that of a real screen. Probably the 
plane have been defined. Then you most common bit-bit operation 
start again with the first plane. copies from a source memory form 

1b simplify the job of manipulating with a virtual screen just big enough 
the screen memory on the ST. a bit to hold the bit-mapped object. to a 
biter (bit-mapped block transfer) is destination memory form pointing at 
provided. A bit biter can be software the real screen. But for arcade-style 
or firmware or both to support logical applications in particular. many more 
raster operations. On the ST. in the compl icated arrangements can be 
VD! and the Line A routines. a moder imagined: for example. biting from 
ately complex data structure known various game objects to an entire vir
as a memory form lets you define a tual screen being prepared for display. 
raster and a rectangle within the raster And you can bit from one part of the 
so that the biter can manipulate it. screen to another. 
One item in the form is a pointer to The Line A BitBlt is sophisticated. 
the actual image data. The rest of the There are 16 logical operations you 
fields specify things like the number can apply between the source and 
of planes and the size of the rec destination. If you define a pattern. 
tangle. You need two of these mem you can perform a logical AND of the 
ory forms for your bit-biting opera pattern with the source and combine 
t ions: one for the source raster and the result with the destination. 
one for the destination. 

An intriguing aspect of the memory SPRITES (ROUTINES 12 AND 13) 
form is the specification of the total These sprites are not spectacular. and 
raster representation that your object they're not in hardware. But they are 
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convenient. and you can have as 
many as you want. The Line A sprites 
are two-color (foreground/back
ground). They are 16 pixels wide and 
16 lines high. A sprite can be plotted 
onto the screen relative to any one of 
its pixels. When you call Draw Sprite. 
you specify a buffer to save the screen 
area covered by the sprite: when you 
undraw, the routine can restore the 
screen. Nothing to write home about. 
but nice nonetheless. 

WHAT Do You USE? 
What is the place of the varied pieces 
of TOS in a typical application? Wel l. 
if you are willing to stick to GEM. you 
can access most of the sr·s power. 
And you have the advantage of pro
gramming for a consistent virtual 
machine with a well-documented 
graphics model and a well-known user 
interface. Also. you will have an ap· 
plication that is portable to other sys
tems supporting GEM. The non-GEM 
pieces give you more direct access to 
the sr hardware. And in some cases 
(such as sound). they give you the 
only access. 

There are no restrictions on the de
veloper who wants to mix and match. 
The VDI and AES functions on the ST 
are accessed through libraries of glue 
routines that you link with your appli 
cation. Entry to the BIOS. XBJOS. and 
GEMDOS routines is actually achieved 
through the 68000's trap handlers 
(see listing 2) . If you develop in C. 
bindings are available so that access 
to any 1DS routine is simply a func
tion call. 

l have enjoyed software develop
ment on the Atari ST. I suspect my 
pleasure has something to do with the 
ST's peculiar combination of operat· 
ing system routines. There are just 
enough traditional concepts to stave 
off the programmer's fear of coming 
obsolescence and just enough excit
ing new concepts to challenge 
creativ ity. Development has a clean. 
modular feel to it. The abstractions 
available in the operating system. par
ticularly in GEM. are clear and con
sistent. These abstractions don't force 
you in any particular direction; if what 
you really want is to make the ST look 
like an old-fashioned. user-hosti le ma
chine. you can do it. • 



New GPS Series: Tek sets 
the pace with SmartCursors™ 

and push-button ease. 
Work faster, smarter, with two new 
general purpose scopes from 
Tektronix. The fou r-channel. 100 MHz 
2246 and 2245 set the new. fast pace for 
measurements at the bench or in the 
field. They're easy lo use and atford, by 
design. 

On top: the 2246 with exclusive 
integrated push-button measure
ments. Measurements are accessed 
through easy. pop-up menus and imple
mented at the touch of a bullon. Mea
sure peak volts. peak-to-peak. :t peak. 
de volts and gated volts with new hands
off convenience and on-screen readout 
of values. 

SmarlCursors '" track voltmeter mea
surements in the 2246 and visually indi
cate where ground and trigger levels are 
~oc ated . Or use cursors in the manual 
mode for immediate, effort less measure
ment of waveform parameters. 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab grade features include 
sweep speeds to 2 ns/div. Vertical sen
sitivity of 2 mV/div at fu ll bandwidth for 

Features 2246 2245 
Bandwidth 100 MHz 100 MHz 

4No. of Channels 4 

Scale Factor Readout Yes Yes 

SmartCursors •• Yes No 

Volts Cursors Yes No 

Time Cursors Yes No 

Vo ltmeter Yes No 

Vertica l Sensitivity 2 mV/d1v 2 mV/div 

Max. Sweep Speed 2 ns/ div 2 ns/div 

Vert/Hor Accuracy 2% 2% 

Trigger Modes Auto Level, Auto. Norm. TV Field. TV Line . 
Sing le Sweep 

Trigger Level Readou t Yes No 

Weight 6. 1 kg 6 1 kg 

Wa rranty 3-year on parts and labor including CRT 

low-level signal capture. Plus trigger 
sensitivity to 0.25 div at 50 MHz, lo 0.5 
div at 150MHz. 

Accuracy is excellent: 2% al vertical, 
2% al horizontal. And four-channel 
capabili ty includes two channels 
optimized for logic signals. 

Best of all, high performance 
comes with unmatched 

convenience. You can 
see it and leel it 

- in the 

responsive controls and simple front

panel design, in extensive on-screen 

scale factor readouts, and in 

simplified trigger operation that includes 

Tek's Auto Level mode for automatic trig

gering on any signal. 


Contact the Tektronix office or 
sales representative nearest you for 
complete details. Each scope is 
backed by Tek's th ree-year warranty, 
plus excellent documentation. training 
prog rams and outstanding seNice sup
port- worldwide. 

Featuring four chan 
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high-qual
ity, low-cost analysis to 
diverse applications in 
digi ta l design, field ser
vice and manufacturing. 

Copyrighl " 191IB. Tekllon1x. Inc. All nghls res<n'1ed. TTA·469 
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HOWFASTCAN 

THE 80386 MAKE YOUR 


WORKSTATION GO? 




Fast r than any o ther 
32-bit microprocessor can. 

In technical t rms that's 
4 MIP . 4 M gaWh tstones. 
With 4 Gigabyt es. 

Fast eno ugh to have a 
sudde n and le thal imJYl t 
o n your competition . 

To achie\ e its blazing 
speed , the 80386 has sL 
stage pipe linina, which 

allows th e stancl 'u~c! 16 MHz 
part to de liver over 6100 
Dhr~ ston es pe r second. 

That's near!) fo ur times 
th Dhry to ne pe rfo rm 
anc of aVAX*ll/ 780, o r 

VAX MIPS. 
And with th 80386 

you don t sa ri fice all that 
performanc for cl nr md 
pagecl virtual me mory 
Becau e o f its on-chip 
paging unit and transparent 
paging cache, the 80386 
can do a fu ll virtual to 
physical address translation 
without th p rfo rrnanc 
penalty of no n-pipelined , 
o ff- chip designs. Giving 
y u 4 MIPS o f cl liverab le 

1 IX** performance. 
Of course, to ach ieve 

p rforn1ance like that, you 
need a bus that s fas ter 
than a peeding b ulle t. 

Lik o ur 2 lo 'k bus that 
provides a 32 Megabyt s 
per second transfe r rat . 

That's the high est 
performan c of e:my micro
processor bus. 

o what mo re could 

advanced S)Ste rn cl signer 

ask for? 


Blistering /. Mega

\Xlhetston s per second 

p rfo rnnnc for up rb 

graphics and numb r 

crunching. Only the 80386 

unique!) teams witb 

Weird~ s 116 floating point 

coproc ssor to cl Ii r 

th high st numerics 


' VAX i~ a rcgisi"r"u 1r:1dcmark o f l l igital Equlpmc:m Cc '11'· 
" l N IX is" tr: td.:mark 0 1'1Xl'&T lk:ll 1"'-tbnr:uorics. 
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pe rfo rmance o n the 
market. 

And of co urs all this 
co1nes in a 64 Terabyte 
virtual adclre pace with 
a 4 Gigabyte linear address 
space. 

J)bll'SIOll<'S l't.·1· .\,,'<'0 111/ 
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I} I .l/il/ir111 .! .\li//1011 3 .llillirm ·1 .1/1/llm1 

§ l111t4Yi6 J IUl.11111 :\' I Jl). \/11:: S111rt<•r1'it. 
t lr'il/J ll"'<•irc•k 1161. 1165j/Ofl/i1~~ /x1i111 cbif> ""' 
t- lf 'il/J lf~//<•{• /! 67}/0tl/111,~f>Oill/ COf>YOCl':<SfJI: 
Smm:e R<fer ro /11/el 603116 /J<.•nclmlfll'k R<1Xlr1. 

inally, for your silver 
bullet, add tO all this $6 
billion worth of DOS soft
war .And watch h ow 
fast it run on your 4 MIPS, 
4 MegaWhetstones UNIX 
machin . 

To find out mo ·e, attend 
oneofo ur 80386S minars. 
CaJI your local Intel sales 
o ffi c for details. 

Or call (800) 548-4 25 

for complete techni 'al 

inforn1ation. 

G t a11 th ammunitio n 
you need to make your 
n xt system a success. 
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,,_ ... 

Announcing BYTE's 

New Subscriber Benefits 


Program 

Y ur BYTE subscription brings 
you a complete diet of the latest in 
microcomputer technology every 
30 day . The kind of broad-based 
objective coverage you've read in 
this issue. Jn addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 

DISCOU NTS 

1£1. 13 issues instead of 12 if you 
end payment with subscription 

order. 

l£i One-year subscription at $21 
(50% off cover price). 

Two-year subscription at $38. 

ID Three-year subscription at $55. 

One-year GROUP subscription 
for ten or more at $17.50 each. 
(Call or write for details. ) 

SERVICES 

!Ji' BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem and telecomm software. 

Reader Service: For information 
on products advertised in 
BYT E, circle the numbers on 
the Reader Service Card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 

!H" TIPS: BYTE's 1elephone 
Inquiry System is available to 
subscribers who need fast 
response . After obtaining your 

Subscriber l.D. Card (see TIPS 
information adjacent to Reader 
Service cards), dial T IPS and 
enter your inquiries. You' ll save 
as much as ten days ovl!r the 
response to Reader Service 
Cards. 

w' Disks and Downloads: 
istings of programs that 

accompany BYTE articles are 
now available free on the 
BYTEnet bulletin board; and 
on disk or in quarterly printed 
supplements (see reply cards in 
this issue ). 

[£) Microform: BYTE is ava ilable 
in microform from University 
Microfilm Internationa l in the 
U.S. and Europe. 

[£i BYTE's BOMB: BYTE's 
Ongoing Monitor Box i your 
direct line to the editor's desk . 
Each month , you can rare the 
articles via the Reader Service 

Card. Your feedback helps u 
keep up to date on your 
information needs. 

lfl Customer Service: [f you have 
a problem with, or a question 
about, your subscription , you 
niay phone us during regular 
business hours (Eastern rime) 
at our toll-free number: 800
258-5485. You can also use 
Customer Service to obtain 
back issues and editorial indicies. 

BONUSES 

r£i Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 

{tj BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year-a 
direct response sy tern for you 
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ANIMATION 


BY ELAINE A . DITTON AN D RICHARD A. DITTON 

Bringing graphics to life on the Amiga 

COMPUTER ANIMATION is the pro
cess of displaying a series of images 
on a video screen. The images can be 
displayed in the same spot on the 
screen for static animation or moved 
about the screen for dynamic anima
t ion. Animation in general consumes 
a large portion of a system's available 
processing power and memory space. 
Usually. though. trade-offs can be 
made between the amount of mer'n
ory space and the amount of process
ing power required. 

The Commodore Amiga has specif
ic hardware that makes the task of 
animation consume less CPU process
ing. The sprite DMA (direct memory 
access) channels allow a relatively 
small image to be moved and altered 
by changing just a few locations in 
memory. The Bli tter is a high-speed 
hardware device used for copying or 
merging image data and drawing 
lines. Because the colors in the Amiga 
are stored in registers. a special form 
of animation called color animation 
is possible. 

In this article we will briefly discuss 
the various aspects of animation on 
the Amiga and the facilities provided 
in the Amiga ROM Kernel to generate 
graphic images. In conclusion. we will 

describe our methods of program
ming animation on the Amiga . 

T HE D ISPLAY 
The first thing that must be specified 
is the background on which the ani
mation will take place. This is done by 
defining a View structure. which de· 
scribes the characteristics of the dis
play (see figure I) . The View consists 
o f one or more ViewPorts. each with 
specified height. width. display mode. 
image data. colors. and position on 
the screen ViewPorts must be ver· 
tically stacked and separated by at 
least one blank line. The width should 
be specified as either 3 20 or 640 
pixels. TWo or more ViewPorts of dif
ferent horizontal resolution can exist 
on the screen at the same time. The 
ViewPort points via Raslnfo to the Bit
Map structure. which in turn points to 
the actual bit planes of image data 
(figure 2). The number of bit planes 
determines the max imum number o f 
colors. The ViewPort also points to the 
ColorMap. which is interpreted de
pending on the mode. 

SPRITE A NIMATION 
Sprites are hardware "objects" that 
are independent o f the background 

display. The Amiga can have eight 
spri tes. each 16 pixels wide and any 
number of lines high (figure 3). Even 
though there are only eight sprites. 
each one can be reused after its hori 
zontal endpoint has been reached on 
the screen. Each sprite can have 3 
colors plus transparent. or you can at
tach two sprites to have 1 5 colors plus 
transparent. 

A sprite is displayed on the screen 
by specifying its x.y coordinates and 
a pointer to the memory area that de
scribes the formed image. To animate 
a sprite you only have to change 
either of the coordinates or the 
pointer to the image data. Since you 
only have to change a few bytes to 
move or alter the image. sprite anima
tion takes very litt le CPU processing. 

The Amiga ROM Kernel provides 
several routines for manipulat ing the 
hardware sprites. GetSprite allocates 
a hardware sprite for exclusive use of 
the requesting task. ChangeSprite 

lwnli11uedl 
Elai11e A. Ditto11 a11d Ricliard A. Dilto11 
(Free· Radical Software. I 323 Soutli Yale 
Ave.. Arli11gto11 Heiglits. IL 60005) are presi· 
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changes the pointer to the image bit 
map of a reserved sprite. MoveSprite 
modifies the X.!/ coordinates of the 
sprite. FreeSprite returns a reserved 
sprite to the system. 

1b use the hardware sprites in the 
animation system. the Amiga ROM 
Kernel defines a structure known as 
the VSprite (for "'virtual sprite"'). Infor· 
mation about the sprite such as color 
data. collision detection. and double 
buffering is contained in the VSprite 
structure. 

Sprites are extremely easy to ani 
mate but have limitations that you 
must consider. A limited number of 
sprites are available. and each sprite 
is of limited size. Therefore. if you 
have to animate a large area. sprites 
will not be appropriate. An individual 
sprite can have only 3 colors and at
tached sprites can have I 5 colors. 
whereas the background display can 
have up to 32 colors. The SPRITES 
mode bit in the ViewPort structure 
must be set if you are using VSprites 
or hardware sprites. 

BACKGROUND A NIMATION 
The simplest type of background an i
mation uses the XOR trick. For in

stance. if you XOR an area of the 
screen with a pattern. the pattern ap
pears on the screen with a different 
color from the background (figure 4). 
The original background can be re
stored by XORing in the same posi
tion wi th the same pattern. This 
method is fast because no data is ac
tually being moved. The Amiga draw
ing mode COMPLEMENT supports 
this idea. ft is limited because all the 
bit planes are complemented so that 
the resu lting color is always deter
mined by the background color. You 
can obtain more color control if you 
selectively XOR bit planes. Unless you 
choose the colors in the registers 
carefull y. the overlapped portion of 
XOR images will be a different color 
than either of the images. 

The method most often used to ani
mate complex background images is 
to move the actual blocks of data. This 
method takes up the most CPU time. 
but the Amiga assists with the hard
ware Slitter. The Sl itter uses up to four 
DMA channels to move data 4 to 10 
times faster than the 68000 micro
processor. 

The routines BltBitMap and ClipBlit 
copy rectangular areas from one sec-

Raster (Bit Map) (0,0) ----- RxOflset --~ 

t 
RyOffsel 

~ -
I 

\I 

View Port 1 View 

blank line 

ViewPort 2 

I 
Figure I: The View slruclure. which defi11es the display dwaaerislics of the Amiga. 
consists of one or more ViewPorts. which must be separated by at least one blank li11e. 
The values RxOttset and RyOffset determine which portion of tfie background bil 
map is displayed in a ViewPort. 
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tion of chip memory to another. Blt
BitMap takes bit maps as arguments 
and wi ll bli t on ly specified bit planes. 
ClipBlit works with the RastPort struc
ture and within the multitasking sys
tem. ft will not destroy data of another 
task's overlapping window. Both rou
tines use mi nterms. 8-bit values that 
determine how the source rectangle 
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Color Data-

is moved into the destination area. 
If you want the object to do more 

than just animate in a stationary posi 
t ion. you must save the background 
underneath the object so tha t it can 
be restored. If more than one object 
is moving across another. the data 
moves must be processed in last-in/ 

tco1rli1u~ed) 

ViewPort 

Raslnfo-
pointer to ne~t Raslnfo 

flags J depth V///, 
-


Ro Go Bo R, 
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' 

I Bit plane 0 I 
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-

; 

II 

I Bit plane 1 I 
' 

Bit plane 2 

Figure 2: Tf1e ViewPort sl ructure contains pointers to lne ColorMap. which 
tells tlie S\IStern wfticft colors lo use in the ViewPort. and to Raslnfo. wfiich 
tells the syslelll where the BitMap is located. Tfte BitMap structure con ta ins 
pointers to from one to six bit planes representing from 2 to 64 colors. respectively. 
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first-out order. 1\vo moving and over
lapping objects would be processed 
in this order: (a) save background I . 
(b) place object I. (c) save background 
2. Id) place object 2. (e) restore back
ground 2. (f) restore background I. 

If the animation object is not rec
tangular and you want the back
ground to move behind the actual 
shape of the object. you can accom
plish this by using the Slitter. First. the 
Blitter will OR all the bit planes of the 
object together to form a mask de
scribing the shape of the object. Any 
of the colors can be chosen as the 
background color to be ignored in the 
mask. The Slitter will then AND the 
mask with each bit plane of the ob
ject to create an image of the object 
with a background of zero. It then in
verts the mask and ANDs it with the 
background bit planes. creating an 
object-shaped hole. Now the Slitter 
will OR the object into the back
ground in the hole. This procedure 
can be written as 

D = AB + AC 

where A is the object mask. B is the 
object. C is the background. and D is 
the new animation frame. That is. the 
new frame is replaced with the object 
wherever the object mask is true. and 
with the background wherever the ob
ject mask is not true. 

lb implement th is "cookie-cutter" 
operation. object and background 
data addresses are loaded into the 
Blitter source data registers BLTxDAT 
(where x equals A. B. or C. as above) 
and the minterm resulting from the 
above equation is placed in the 
BLTCONO hardware register. The 
same th ing can be accomplished by 
dividing the operation into two parts 
and using the BltBitMap function. 
which wi ll take two sources at a time. 

When the Amiga changes an image 
in memory. it does so by altering one 
bit plane at a time. Because of the 
finite period of time it takes to modify 
each bit plane. a moving object wil l 
tend to have its bit planes separate 
across the screen. Another problem 
occurs if the program starts drawing 
new information where the video 
beam is passing. This results in a 
screen consisting partly of old 
material and partly of new. If the two 
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Figure 3: Hardware sprites. grapliic 
objecls tliat ca11 move i11depende11tly of the 
backgror.md display. may be up to 16 bits 
wide. a11y number of bits high. and up to 
three colors plus transparlenl. 

frames are very different. it can look 
quite bad. The solution to both prob
lems is to double-buffer the screen. 
That is. the system displays one mem
ory space while drawing in another 
memory area. The pointers to the two 
areas are switched when the drawing 
has been totally completed. and the 
screen retains visual integrity. This 
method uses twice the amount of 
screen memory. so double-buffering 
a screen with four bit planes will use 
an additional 32K of chip memory. 

Another way the Amiga facilitates 
an imation is by supporting horizon
tal and vertical scrolling. If you sim 
p ly change the RxOffset and RyOtf
set of the ViewPort structure (see 
figure l). the screen will display a dif
ferent portion of the background 
data. No memory is moved. so the 
scrol ling is fast and smooth. One quirk 
of the scrol ling. however. is that it dis
ables hardware sprites 6 and 7. 

If you set the ViewPort to Dual· 
Playfield mode. you will have two in
dependently cont rollable playfields. 
one with a higher priority than the 
other. Each playfield can have up to 
seven colors plus transparent. A mov
ing background outside an airplane 
window is the type of effect possible 
with this technique. 

COLOR ANIMATION 
Color animation is a special form of 
animation with fairly limited applica· 
tions. By changing the Amiga color 
registers in a regular sequence. a 
properly formed image will appear to 
flow on the screen. This effect is well 
suited to animating a flowi ng river or 
billowing smoke. Since color anima
tion uses very little processing power 
or memory. it can provide for simple 
effects without ut ili zing many 
resources. 

THE AMIGA ANIMATION SYSTEM 
The Amiga ROM Kernel graphics ani
mation system classifies sprites 
(VSprites) and background (or Blitter} 
objects (Bobs) as graphics elements 
(GELs). The graphics animation rou
ti nes automatically handle some of 
the topics just discussed. If your ani
mation sequence needs both Bobs 
and VSprites. and if you need to utilize 
most of the features of this system. it 
might simplify your iob. However. th is 
system does add a lot of overhead. 
and you may find you have more con
trol if you write your own applicat ion· 
specific routines. 

A Bob is an extension of the infor
mation contained in the VSprite struc
ture (height. collision-handling infor
mation. position. and pointers to the 
data). The Bob structure handles' the 
information unique to the background 
such as drawing sequence. image 
mask. save and restore background 
information. and double buffering. 
You can determine the order of draw
ing for each Bob or allow the system 
to draw them in y. x positional order. 
The system will first draw the Bob with 
the lowest y va lue. If two Bobs have 
the same y va lue. then the Bob w·\th 
the lowest x value is drawn first. Ob· 
jects drawn later overlap objects 
drawn earlier. 

In order to have the system auto
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matical!y save the background to be 
restored after moving the Bob to a 
new location. you must set the SAVE
BACK bit in the variable sprFlag of 
the VSprite structure and set the vari
able SaveBufter to the address of a 
memory location. To "cookie-cut" the 
Bob into the background. set the 
OVERLAY bit and define the Image
Shadow mask. To double-buffer. a 
Bob pointer is set in the Bob struc
ture to a structure called DBufPacket. 
This structure contains information 
that helps keep track of the back
ground in the current drawing buffer 
for correct restoration. If any of the 
Bobs are double-buffered. all the 
Bobs must be double-buffered. 

Four variables describe the boun
daries of a rectangle that will cl ip the 
Bob If the GEL has passed complete
ly outside the clipping region. the 
GELGONE flag will be set. If this GEL 
is no longer needed. you may delete 
it from the GEL list to speed up the 
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overa ll processing. The SAVEBOB bit 
can be set to tell the system not to 
erase the old image of the Bob. which 
gives a "paintbrush" effect as the Bob 
moves. Once all of the GELs are 
moved or changed. they must be 
sorted with the routine SortGList and 
final ly displayed with the routine 
DrawGList. DrawG List makes up a 
Copper instruction list 

The Amiga supports a set of struc
tures and rout ines that will animate 
Bobs. The AnimOb (animation object) 
is the top-level data structure that 
organizes the AnimComps (animation 
components) and contains the regis
trat ion point in the display relative to 
which of its component Bobs are 
drawn . The AnimComp is a compo
nent of the animation that contains 
the actual imagery. such as an arm. 
leg. or other part of the complete ob
ject. The AnimOb structure contains 
the initial position of the object. its 
velocity and acceleration in the x and 
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y directions. a pointer to the first of 
a linked list of AnimComps. and a 
pointer to a special animation routine. 
The AnimComp contains a pointer to 
the next AnimComp in the sequence 
and a timer to tell the system when 
to switch. After the two structures are 
set up. calling the Animate function 
sets the animation in motion. 

The Amiga animation software sup
ports sequenced drawing and motion 
control. which can be used separate
ly and together. In sequenced draw
ing. each view is a modification of the 
preceding view. This is particularly 
useful with an animation that is 
cyclica l in nature. like walking. One 
step in a walking sequence would be 
a sequenced drawing. To make the 
object look like it's moving. each new 
view is positioned farther from a com
mon reference point. After the anima
tion has completed one cycle. the 
AnimOb must be moved a certain 

famlinued) 
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Figure 4: One form of background animation on the A'niga involves using a patt.ern to XOR mi area of Ifie background. The 
pattern will appear on the screen with a different color than the background. 
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GLOSSARY 


A 1MOB: A data structure that brings 
many AnimComps together in a whole 
object. 

ANIMCOMP: An expansion of a Bob to 
allow the Bob to function as part o f an 
AnimOb. 

BIT MAP: A structure that contains 
pointers to bit planes and defines the 
width and depth of the bi t-plane data. 

Bir PLANE: An area of memory that 
defines the color of the pixels dis
played on the screen. Each bi t plane 
multiplies the number of possible 
colors in the display by 2. If one bit 
plane is used for a display. only two 
colors are possible. If two bi t planes 
are used. four colors are possible. A 
maximum of five bi t pla nes can be 
used in a low-resolution display and 
four bit planes in a high-resolution 
display. 

BUTTER: A specialized hardware device 
that performs high-speed data copying 
and line drawing. The Slitter can per
form up to 2 56 logic operations on 
th ree data sources while copying to a 
destination. 

BOB: A Slitter object that is a softwa re 
version of the hardware sprite. Bobs 
are not restricted to the size or color 
limitations of a sprite. 

(HIP MEMORY: The lower 512K bytes 
of memory on the Amiga. which can 
be directl y accessed by the custom 
chips. 

COLOR MAP: A list of the red. green. 
and blue values that are attached to a 
ViewPort and loaded into the Am iga 
color registers when that ViewPort is 
being displayed. 

COPPER: One of the Amiga's custom 
coprocessor chips. it controls the en
tire gra phics system. The Copper can 
alter the registers. reposition sprites. 
change the color palette. update the 
audio channels. and control the Slitter. 
The Copper frees the 68000 to execute 
program logic rather than upda ti ng the 
display screen_The Copper has only 
three commands: WAIT until the beam 
reaches a specific screen position. 
MOVE a value into a register. and SKIP 
the next instruction if the beam is past 
a specified screen position. 

GEL: A graphic element that can be 
manipulated by the graphic animation 
routines in the Amiga ROM Kernel . 
VSprites. Bobs. AnimComps. and 
AnimObs are all GELs. 

IFF: Inte rchange Format File. the stan
dard format for data written to files on 
the Amiga. This standard allows for 
data to be easily exchanged among de
velopment tools and products. 

MINTERM: An 8-bi t va lue that deter
mines the logic operations to be per
formed by the Slitter during a data 
transfer operation. 

RASTPORT: A data structure that con 
ta ins information needed for manipu
lating the graphics display with the 
Amiga ROM Kernel routines. The draw· 
ing pen colors. drawing mode. area fill 
pattern. text attributes. font. pen posi· 
tion. and line pattern are stored in the 
RastPort. 

SPRITE: A hardware graphics object 
that is defined and manipulated in
dependently of the background dis· 
play. The Amiga has eight spri tes that 
are 16 pixels wide by any number or 
lines high. Each sprite can have 4 
colors. or two sprites can be attached 
for a 16-color sprite. Scrolling the 
background or displaying more than 
320 pixels per line in low resolution or 
640 pixels per line in high resolution 
causes the last two sprites to be 
unusable. 

VIEW: A structure that defines an en
t ire screen display. The View contains 
a pointer to a list of ViewPorts and the 
i: and !I offsets for this screen. 

V1EwPORT: A structure that defines a 
horizonta l section of the display 
screen. Multiple ViewPorts can be dis
played on a single screen if there is at 
least one blank line between ViewPorts. 
Each ViewPort contains a unique color 
map. display mode. width. height. x off
set. and y offset for its portion of the 
display screen. A scrolling background 
can be created by changing the x and 
y offsets contained in the ViewPort 
structure. 

VSPRITE: A virtual sprite. the method 
of describing the actual hardware 
sprites for use in the Amiga animation 
system. 

distance to keep the apparent motion 
smooth. This distance is contained in 
the AnimO b structure. 

Motion-control animation specifies 
objects that have independently con· 
trollab le veloc ities and accelerations. 
The veloc ity and acceleration values 
are treated as 16-bit fixed-point binary 
fractions that have the form 
vvvvvvvvvv.ffffff. The slowest possible 
speed is o ne pixel every 64 frames. 
Each call to Animate causes the ac· 
celeration va lues to be added to the 
velocities. 

Th e drawing precedence for 
An imObs objects is determined by 
the precedence of the Bobs that 
make them up. The animation system 
automatically updates the prece
dence in the Bob structures for each 
frame to reflect the order of the first 
sequence. If more than one AnimOb 
is on the screen. one complete object 
can have precedence over another by 
linking the last Bob of the fi rst 
An imOb to the first Bob o f the sec
o nd AnimOb. In this way. you can 
make one object appear to pass in 
front o f another. 

Both the AnimOb and AnimComp 
structures can have pointers to user
supplied routines that are called every 
time Animate() is called and can 
cause any change in the animation se
quence. 

TIMING 
To animate an object on the Amiga 
without flicker. you have to under
stand how the image is formed on the 
screen. The entire screen is red is
played 60 t imes a second. The time 
period between the drawing o f the 
last line of the prev ious screen and 
the fi rst line of the next screen is 
called the vertical blank. During the 
vert ical blank period on the Amiga. 
the sprites. Copper. and bit-plane 
pointers are in itialized for the next 
display screen. The screen is then 
generated from top to bottom . left to 
ri ght. 

Flicker is caused when a d isplay 
area is being altered at the same time 
the area is being written to the screen. 
To avoid this. your animation rout ines 
must complete all updates before the 
beam reaches the d isplay area or 
afte r the beam has left the display 
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area. The current beam position can 
be determined by calling the routine 
VBeamPos. 

Under the multitasking system of 
the Amiga. each task is given 4/60 
second to execute before the task is 
preempted to execute the next task 
of the same priority. This can play 
havoc with any attempt to perform 
smooth animation. since your anima
tion routines may not be executed in 
a regular time frame. One method of 
getting around this problem is to in
crease the priority of your animation 
task to a high level or use the Forbid( ) 
function to defeat the multitasking 
system and allow the animation to ex
ecute exclusively in the Amiga. 

Another method is to attach a sub
routine onto the vertical blank inter
rupt chain. This increments a counter. 
which can then be checked to deter
mine the number of frames that have 
been displayed since the last anima
tion update. The animation routines 
can then use th is value to correctly 
position the animation objects. 

MEMORY USAGE 
In one of our applications we have a 
scrolling background that is four 
screens wide and five bit planes deep. 
requiring a total of 160K bytes. We use 
six sprites to form one moving image. 
Each animation step uses approxi.
mately I K byte. If the moving image 
has 40 steps. just the image and back
ground data would consu me 200K 
bytes of memory. 

As you can see. it is practically im
perative to add the additiona l 2 56K
byte memory expansion to the inter
nal 256K on the Amiga to accom
modate the operating system and any 
significant piece of animation. Cur
rently. only the lower 512K bytes of 
memory are available to the custom 
chip hardware. Jf additional RAM is 
added via the 68000 bus. accessing 
image data from there wi ll be slower 
than accessing data stored in the 
lower 512 K bytes because all image 
and sound data must still be trans
ferred to the lower 512 K bytes to be 
used. 

MATERIALS AND METHODS 
We would like to briefly describe how 
we have developed animation on the 

Tfte mecftan ics of 


creating animated 


graphics are difficult, 

and good animation 

results only when artist 

and programmer take 

~fze system to its limits 

to produce visual effects. 

Amiga. We are using the Lattice IBM
PC-to-Amiga cross-compiler and the 
Metacomco assembler and linker to 
develop our programs. We wrote our 
own PC-to-Amiga parallel transfer pro
gram because we found the one sup
plied with the Amiga developer's kit 
to be too slow. Developing large pro
grams on the Amiga itself wi ll be dif
ficu lt until additional RAM and a good 
hard disk are available. Adequate 
debuggers for the Amiga are only 
now becoming commerclally avail
able. 

The art for our animation was drawn 
using Deluxe Paint by Electronic Arts. 
Once again. we wrote our own rou
tines to extract the data from the rFF 
file generated by Deluxe Pain t and 
convert it directly into an assembly 
file. Then we used the structures and 
functions described earlier to pro
gram the animations. 

CONCWSION 
The mechanics of creating animated 
graphics can be diffic It enough. and 
the result is only as good as what you 
see in the end. If a car wheel in an 
animated sequence is rotating too fast 
for the speed of the background pass
ing by. the animation wi ll not reflect 
what you intended it to reflect. Good 
animation is created by both artist 
and programmer taking the system 
to its limi ts to produce visua l effects. 
In this regard. the possibil it ies for 
animation on the Amiga are very 
exciting. • 
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Multiuser &LAN Solutions 

For IBM PC/X /AT 

MULTIUSER 

KT-7/ PC2 PC Work-a- like Term inal 
Compatibility: Mu ltilink Advanced3, 

PC-Slave/ 164, PC-Slave 12 

Display: 80 x 25, IBM PC character 
set, PC look-a-like attri butes, 14" 
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Other feat ures: message 
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Retail pri ce: $395.00 

WORKSTATIONS 

KW- I 808 , 4. 77 MH z, 256 Kbytes 
Retail price: $995.00 

KW-2 8088-2, 8 MHz, 256 Kbytes 
Reta il price: $1, 195.00 

KW-3 80286, 6 or 8 MH z. 
256 Kbytes 

Retail price: $1,995.00 

All the above incl ude: AT style 
keyboard, 8 slots, built-i n K-Net2 

with remote boot. Upgradeable to 
"complete" PC . Mon itors. video 
boards. additi onal memory, and 
other keyboard layouts are also 
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(800) 828-8899 
(408) 436-6550 (In CA) 
1705 Ju nction Ct., Bldg. #160 
San Jose, California 95112 
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AMIGA VS. 

MACINTOSH 


BY ADAM BROOKS WEBBER 

A programmer's comparison of the system calls 
on two 68000--based machines 

l HELPED lMPLEME T the True 
BASIC language system on rhe Macin
tosh. The project has been completed 
for some time now and we've all re
covered our perspective and good 
humor. but at the time l felt that if l 
saw that smiling "Welcome to Macin
tosh" message one more time l would 
scream. It was in this frame of mind. 
on my way to see the Amiga for the 
first time. that I wrote out a list entitled 
"Why I Hate the Macintosh ." 

That incident led to this article. I 
have now completed the same project 
on the Amiga and have many gripes 
about that machine. too. In th is arti
cle 1compare the system software of 
the two machines. 

Implementing a language system is 
a good way to get to know a machine. 
True BASIC is not just a compi ler and 
interpreter. it's a screen editor. a 
graphics program. and a number 
cruncher. ft makes sounds. it prints. it 
manipulates files- in short. it uses 
most of a system's software. My com
parison of the Macintosh and the 
Ami%o \s necessarily limited. but l 
have tried to choose areas that are of 
general interest and that are represen

tative of the differences between the 
two machines. These are the user in
terface. graphics primitives. printers 
and other devices. multitasking. and 
memory management. 

THE USER ]NTERFACE 
The user interface of a system is usual
ly examined from the user's point of 
view. You ask. " Is it in tuit ive? Is it 
powerful? Is it forgiving of errorr as 
you consider how to communicate 
with a program. J am interested in an
other point of view: What does a pro
gram have to do to communicate with 
the user? For some machines. com
municating with the user means 
reading characters from the keyboard 
and writing text to the screen. Adding 
windows. menus. and mouse opera
tions makes things more complicated. 

Just how complicated is shown by 
the Macintosh user interface software. 
which determines the structure of 
every Mac program more or less com
pletely. The program must have a 
main loop that is executed as often 
as possible. usually 60 times a sec
ond. (One ru le of thumb: The quali ty 
of system software is inversely propor

tional to the number of things a pro
gram must do "as often as possible. ") 
The main loop checks for events like 
keystrokes. mouse clicks. and disk in
sert ions and responds to them. 

Responding to an event is usually a 
lot of work because the Mac's user in
terface software prov ides li tt le 
assistance. Figure I shows. in pseudo
code. a simple example of what a pro
gram must do to allow a window with 
a scroll bar to change in size- some
thing that most Mac programs have 
to deal with. The system software 
does offer significant help in two 
areas of user interface: text editing 
and file access. TextEdit is a subsys
tem that provides a mechanism for 
displaying and editing text in a win
dow. ('True BASIC doesn't use TextEdit. 
but only because we have our own in
ternal string-handling procedures.) For 

1co11ti"ued1 
Adam Brooks Webber (39 South Mai11 St.. 
Ha11over. NH 03755) is a design engil'!eer 
for TI'ue BASIC !11c. He has a B.A in 
mathematics from Dartmouth College and 
was i11volved with operating Slj5tem and Ian· 
guage SljStem development there before going 
to work for True BASIC. 
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file access. the system software pro
vides the Standard File Dialog. which 
gives a graphic display of the contents 
of a disk and allows you to choose a 
fi le. It's an excellent tool and almost 
all Mac programs (including 'True 
BASIC) use it. 

Intuition. the Amiga user-interface 
software. supports two different 
mechanisms for communicating with 
the user. The console device is the 
simpler of the two. From your point 
of view the console device looks like 
a no-frills window. but from the pro
gram·s side it looks like a terminaL The 
program gets a sequence of charac
ters as input and sends off a sequence 
of characters as output. Mouse clicks 
and other nontextual input come 
through the console device as special 
ANSI-defined character sequences. 
The console device is a very easy way 
for text-only applications to commu
nicate with the user. It is especially 
useful for prompt-based appl ications 

like those typical of UNIX and the JBM 
PC. 

The Amiga·s other. more powerful 
user interface mechanism is the Intui
tion Direct Communication Port. or 
IDCMP. The Amiga Executive allows 
tasks to communicate with each other 
through message ports; an IDCMP ls 
a message port that has a program at 
one end and Intuition at the other 
end. Events are communicated to the 
program through the port. This is a 
very flexlble scheme: The program 
can poll the IDCMP. or it can arrange 
to run only when there is some event 
for it to work on. or it can spawn a 
separate task to hand le events. And 
the events themselves are much more 
stra ightforward to handle-figure I 
shows in pseudocode what an Amiga 
program using an lDCMP must do to 
allow a window with a scroll bar to 
change in size. The program can get 
more control of the resizing process 
if it wants to. but for most programs 

Amiga Macintosh 

Anything happen? 
Yes, your window is a new size. 

Fine. 

Anything happen? 
Yes, rhe mouse button was pressed. 

Where was it pressed? 
In the resizing box. 

If the window isnl frontmost, make it lrontmost. 
OK. 

Otherwise. what size does the user want? 
This size. 

Hide the scroll bar. 
OK. 

Change window sizes. 
OK. 

Change scroll bar to the location and si.ze 
I've calculated . 
OK. 

Redraw the scroll bar. 
OK. 

Remember to redraw the part of the wi ndow 
whose size I've calculated. 
OK. 

Figure I : Comparisons (in pseudocode) of a program's actions arid the operalirig 
system's responses to a user everit for both the Amiga and Macintosh . The user 
attempts lo resize a wiridow tflat wrilairis a scroll bar. 

(including 'Itue BASIC) it works almost 
automatically. 

In future revisions of Intuition I'd like 
to see something like the Mac·s Text
Edit for displaying and editing text in 
a non-console-device window and 
some kind of file interface like the 
Standard File Dialog. But in spite of 
these deficiencies. I prefer the Amiga 
user interface. It is more flexible and 
usually requires less work on the part 
of the program. 

GRAPHICS PRIMITIVES 
The Amiga has more ln the way of 
graphics special effects than the 
Macintosh. It has color. many different 
screen depths and resolutions. and 
special-purpose animation hardware. 
I suppose there's no comparison 
when it comes to games. simulations. 
art programs. and that crowd. But for 
a language system what I really want 
is a complete, logical set of basic 
graphics primitives. I want the system 
software to handle straightforward 
drawing on the screen. Jn this area the 
Macintosh system software excels. 

The Mac knows how to draw rec
tangles. rounded rectangles, poly
gons. ellipses and arcs. and general 
closed figures. These basic objects 
can be outlined. filled in with any 
black-and-white pattern. or inverted 
(turning black p ixels in the area to 
white and vice versa). The Mac can 
also draw lines and write text in 
software-definable fonts. The Macin
tosh graphics subsystem. called 
OuickDraw. supports a mechanism for 
recording graphics operations in a 
compact way and then playing them 
back. 

The Macintosh doesn't support 
flood-fill. Flood-flit is what the "paint 
can.. does in MacPaint: Starting at 
some point. the program colors in the 
screen. stopping at whatever boun
dary lines it comes across. True BASIC 
and several other programs accom
plish this with custom software. jNote: 
The new 128K ROMs from Apple do 
support flood-fill.) Another weakness 
is the ellipse-drawing algorithm used 
by the Mac: An ellipse that is substan
tiall y longer on one axis than on the 
other is drawn unconnected. with fre
quent perforations. This means that 
such an ellipse cannot be flood
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filled-it leaks! Plenty of published 
ellipse-drawing algorithms don't have 
this undesirable property. 

The Amiga's graphics primitives are 
less well developed than the Mac·s. 
The Amiga knows how to draw rec
tangles and polygons. Objects can be 
outlined. filled with any multicolored 
pattern. or inverted. Sometimes the 
machrne can perform a combinatlon 
of these operations. like outlining with 
one color and filling with another. in 
one pass. The Amiga does support 
flood-fi ll. It draws lines and supports 
software-definable fonts. However. it 
does not draw ell ipses or any other 
curved figures at al l. 

Figure 2 summarizes he graphics 
primitives of the two systems. The 
Amiga graphics software strongly re
flects the Amiga graphics hardware. 
The hardware helps the system draw 
lines and rectangles. so lines and rec
tangles are well represented; other 
figures are not. 

Another example of this kind of 
hardware-oriented design is the soft· 
ware interface to the blitter. The 
Amiga·s blitter is a custom chip that 
does bit-aligned data manipulation. 
One of its many duties is moving 
screen images around. The strictest 
hardware limitation is imposed on the 
bli tter: ft can access only the lowest 
512 K bytes of memory. That's fine. 
that's what hardware is all about: but 
the software that uses this hardware 
should relax that restriction . It 
doesn't. One of the th ings you might 
want to do with a lot of memory is to 
store lots of images in it. This is possi· 
ble on the Amiga. but you have to 
copy those images down into the 
lowest 512 K of memory before any of 
the graphics routines will touch them. 

For these reasons I prefer the Mac
intosh graphics primitives. They' re 
well chosen. and they have natural in
terfaces. The Amiga graphics software 
is very powerful. in its idiomatic way. 
and it cooperates well with the hard
ware. Is it too much to ask that it 
cooperate with the programmer too? 

DEVICES 
A printer is the programmer's bane. 
Printers are so similar on the outside 

annoyingly different on the inside. 
Both the Amiga and the Macintosh try 
to get around the problem of printing 
by offering device independence. This 
means that the system software deals 
with the problem by offering a single 
device interface. regardless of what is 
connected to the computer. 

To a program running on the Macin
tosh. the printer looks like a video 
screen. The program draws onto th is 
screen just as if it were the video dis· 
play. and the system software takes 
care of translating those operations 
into something the printer will under
stand. This makes good sense. but in 
practice it doesn't work out well at all. 

The different Apple printers [and 
there are really only two) accept dif
ferent subsets of the graphics primi
tives. so an operation that prints on 
the lmagewriter may produce no ef
fect on the LaserWriter. The program 
is substantially involved in setting up. 
adjusting. paginating, and disposing 
of the special printer "screen." All th is 
overhead is acceptable for a program 
that is printing complicated graphics. 
but for an ordinary text-only printing 
program like True BASIC it's a lot of 
work. 

An especially odd aspect of printing 
on the Macintosh is printing "in the 
background... Programs can allow you 
to do other things while the printer is 
busy. To do this. the program gives the 
Printing Manager (the software to 
handle printing operations) a pro
cedure that it can call as oft.en as pos· 
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sible. The program calls the Printing 
Manager, and the Printing Manager 
calls the program over and over to 
lend it processor time. and then when 
printing is done the Printing Manager 
returns to the program. This is 
ridiculous, but it's the Mac's lack of 
multitasking that is at fault not the 
printing software-and multitasking is 
discussed in more detail below. 

The Amiga offers several ways to 
use the printer. One is speclfically de· 
signed for programs that print text 
only. Using this method. the program 
deals with the printer as if it were a 
file. The printer can be opened. writ
ten to. and closed just like a part of 
the file system. Special fonts and 
other features of the printer can be 
activated by the Amiga's printing soft· 
ware. which generates the required 
control sequences for the specified 
printer. Programs that need even 
more control over printing can access 
the printer driver directly. For printing 
graphics. the program passes the 
printer driver the same image used by 
the graphics primitives. rather like the 
Mac's scheme but a bit less auto
matic. !Editors note: Tlie Amiga uses 
printer-specific drivers tliat perform tfie con
version from generic primitives to liardware
specific control sequences. You select tlie driver 
tfiat fits your printer from a variety of printer 
drivers supplied witli tlie system disk .I 

For other devices. like the serial 
port the Amiga uses the same two
level scheme: The device can be 
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that it seems ridiculous not to support 
a large variety of them- but they"re all 

Figure 2: A comparison of the graphics primitives supported O!J each machine. 
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Consistent, high--level 
access to a variety 
of devices is a 
strong point of the 
Amiga tftat has almost 
no counterpart 
in the Macintosh . 

opened as a file for simple access, or 
it can be manipulated directly for 
more complicated operations. The 
Amiga's parallel port and RAM disk 
device also use th is method. Consis
tent high-level access to a variety of 
devices is a strong point of the Amiga 
that has almost no counterpart in the 
Macintosh. For example. the Mac's 
serial port is accessed only through 
a low-level driver. (Actually. it"s ac
cessed through two low-level drivers. 
one in ROM and one in RAM; but the 
latter seems hardly more than a de
bugged version of the former) 

MULTITASKING 
A multitasking system is one that runs 
several independent programs at 
once, giving each the impression that 
it is the one and only. The Macintosh 
system software does not support 
multitasking. Given this, how do the 
Mac's desk accessories appear to 
operate as independent programs? 

Desk accessories are parasitic. They 
depend on the currently runn ing 
"'host" program for almost everything. 
The program must ca ll the ROM rou
tine SystemTusk as often as possible. 
which in turn calls the various desk ac
cessories so that they can perform 
whatever periodic things they do. The 
program must also notice that certain 
events (keystrokes. mouse clicks. and 
menu selections) belong to a desk ac
cessory and must pass those events 
along to it. 

This arrangement makes the ap
plication responsible for starting up 
desk accessories. A program that 
allows the use of desk accessories 
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must find out which ones are avail
able. create a menu listing them. and 
start up any desk accessory selected 
by the user. This means that desk ac
cessories interact badly with the rest 
of the system and waste more pro
grammer time than anything else 1can 
think of on the Mac. Every program 
on the Mac becomes a frantic con
spirator in the multitasking cover-up. 
Well. almost every program-some 
just give up on desk accessories. and 
others (like MacPaint) sharply restrict 
their use. 

The only thing worse than support
ing a desk accessory is being one. 
Desk accessories are hard to write 
because they're constructed so dif
ferently from the host programs they 
depend on. They·re written as device 
drivers-which means. among other 
things. that they are table-driven. that 
they have to be small (about 8K bytes 
at the most) . and that they have to be 
very careful not to alter the environ
ment they work in. 

One thing a multitasking system 
does is to mediate between programs 
that want to use the same device at 
the same time. If one program is 
using. say, the printer. another pro
gram will be told that the printer can
not be used right now. No such order
1 iness exists on the Macintosh. The 
Control Panel is a desk accessory that 
allows you to change (among other 
things) the volume of the Macintosh's 
sound. If a program is using the 
Sound Driver to make sound at the 
same time that the Control Panel is 
trying to change the sound volume. 
they often end up in a permanent bat
tle for control. 

The Amiga supports true multitask
ing. This is visible to the user. who 
sees that several programs can be run 
at once. but it can be nearly invisible 
to the program. There are no "desk 
accessories" on the Amiga because 
almost any program can run concur
rently with any other. The program 
should practice moderation and not. 
for example. count to a million just to 
let some time go by. But even a 
greedy program like that could 
operate as one of several tasks. 
because the system software ensures 
that every task gets processor time. 
The system also mediates device ac

cess. so that problems cannot be 
caused by having two programs ac
cidentally access a device at the same 
time. The only thing a program really 
needs to be polite about is memory 
usage, because any program could 
take up all available memory if it 
wanted to. A multitasking system 
really needs a more sophisticated 
plan for memory management than 
this. and. as you'll see. I have one in 
mind. 

The Macintosh should have had 
multitasking. I can't stress enough 
what a big contribution it makes to 
the elegant design of system software. 
The Amiga has an excellent multitask
ing system. and I think it will have 
twice the product life of the Macin
tosh because of it. 

MEMORY MANAGEMENT 
The architecture of the 68000 pro
cessor requires a stack. which is an 
area of memory used for subroutine 
addresses and other last-in/first-out 
data. Since the Mac and the Amiga 
both use the 68000. both have stacks: 
but the multitasking Amiga needs a 
separate stack for each task. and this 
results in a memory arrangement very 
different from that of the Macintosh. 

The Macintosh has one stack. which 
grows from the top of memory down 
to a preset limit. It has two f1eaps. the 
system heap and the appl ication 
heap. (Heaps are areas of memory for 
blocks that. unlike stack blocks. need 
not be freed in any particular order.) 
The system heap is small and cannot 
grow: it is used mostly by system 
software and is preserved across runs 
of a program. The application heap 
can grow up to a preset limit (the 
same limit toward which the stack is 
growing. from the other side). The 
appl ication heap is rein it ial ized 
each time a program is run. so pro
grams need not remember to de
allocate blocks when they are shutting 
down. 

Many heap blocks on the Macintosh 
float: that is. the system software may 
decide to move a data block without 
consulting the program that a\\ocated 
that block. Often it will move all 
allocated blocks to one end of the 
heap so that all free memory is in a 
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continuous piece at the other. This 
helps reduce fragmentation and so 
conserves memory. Figure 3 shows a 
sample Macintosh memory layout. 

One problem with the Mac's mem
ory management scheme is the preset 
limit that divides the stack from the 
heap. The program has to decide 
where that limit is going to be-once 
set. it cannot easily be altered. For 
many programs it is di fficult. if not un· 

natural. to set such a permanent 
fence. True BASIC can't tell what kind 
of memory demands the user is go
ing to make: Running a BASIC pro· 
gram that uses big stri ngs would use 
a lot of heap memory. but running 
one thars heavily recursive would use 
a lot of stack. Another problem is the 
complexity introduced by the floating 
blocks. Naturally, there's a way for pro
grams to find the current location of 

a floating block. but the current loca
tion isn't current for very long and It's 
easy to make mistakes. 

The most irritating problem with the 
Mac·s memory management is that 
the stack can easily grow down past 
the limit and wipe out part of the 
heap. The system software uses some 
unspecified amount of stack space in 
addition to the amount used by the 
program. This makes it doubly dif
ficult to determine when the stack is 
growing too low. There is virtually no 
way to guarantee that the stack won't 
overwrite the heap. and most pro
grams merely try to make it as unlikely 
as possible. 

The Amiga's memory management 
places everything at fixed locations in 
one heap: Data blocks do not float. 
Some memory is not accessible to the 
custom hardware. so programs need 
to explicitly request chip-accessible 
memory (that ls. available to the 
graphics chips) if they want it. Each 
task has a stack. which is usually 
rather small (less than BK bytes). and 
each task has to cope with the same 
problem of noticing when the stack is 
full. The operating system does not 
use the task's stack at interrupt ti me. 
which makes it somewhat easier to 
avoid stack disasters. 

One drawback of the Am iga·s mem
ory management is that a program 
must remember exactly what heap 
blocks it allocated and must de
allocate them before shutting down. 
If it doesn·t. the memory cannot be 
reused until the system is reinitialized 
(as by turning the machine off and 
then back on). The small. fi xed maxi
mum size for task stacks is also a 
nuisance. Most annoying is that other 
tasks may have allocated immovable 
blocks at any location in the heap. so 
a program cannot count on finding 
large continuous pieces of memory 
free. This is part of the reason why 
task stacks are usually so small- they 
have to be small enough so the pro· 
gram can be pretty sure of being able 
to allocate one. 

Considering the design constrain ts 
of the Amiga. I don't see how the 
memory management software could 
have been much better. It's simple 
and fast. unlike the Mac's memory 
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PRINTER SHARING 

AND PRINT BUFFERING 


ALL IN ONE VERSATILE UNIT 

Print Master from BayTech 

is an intelligent printer 
controller that connects 
between your computers and 
printers. I! allows you to share 
one printer automatically, 
contend for multiple printers 
automatical ly, or switch 
between several printers by 
sending a simple code- Plus. 
Print Master's built-in butler 
spools data until your printer 
can receive it 

A VERY FLEXIBLE 

PRINTER SHARER 


You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from the 
easy-to-follow menus _ For 
example, with the ten-port 
Print Master, nine computers 
can share one printer, eight 
computers can share two 
printers, seven computers 
can share three printers, and 
so on, to one computer which 
can share nine printers. You 
can also menu-select these 
features: the baud rate, word 
size. stop bits, parity, and 
XON/OFF handshaking; the 
disconnect lime-out and form 
feeds_Ports may be 
configured individually to 
translate for printers and 
computers using different 
configurations_All 
changes you make are 
saved in non
volatile memory. 

/ 

PRINT MASTER'S BUFFER 
KEEPS YOU WORKING 

Since Print Master can 
accept data faster than your 
printer, you can dump a print 
job into Print Master's 512K 
buffer and then go on to 
another project. All connected 
users can send data to this 
common pool buffer, and 
they can be doing it at the 
same time. even if no printer 
is available. Data is stored in 
the buffer until it can be sent 
on a fi rst-in-firsl
out basis to 

the selected printer. If you 
need more memory. Print 
Master is optionally availab le 
with one megabyte buffer_ 

CONTROL PRINT OUTPUT 
FROM YOUR COMPUTER 

If several users are sharing 
one printer. printer sharing is 
complete ly automatic. There 
are no codes to send_ You 
simply perform your normal 
print operation _If you are 
sharing severa l identical 

printers. connection 
is also 

-
automatic. Again, you perform 
your normal print operation 
and are connected to the 
next available printer on a 
first-come-first-serve basis_ 
Print Master will send data to 
all printers simultaneously to 
keep your printers running at 
full capacity. 

If you are sharing several 
different printers, such as a 
le"er printer, a laser-jet and a 
plotter, you do your normal 
print routine but insert a short 
printer select code (which 
you can define yourself) as 
the first characters of your 
data. The data is then routed 
to the selected printer. It's 
that easy. 

CHOOSE SERIAL 
OR PARALLEL MODELS 

706A (6 parallel ports). $795. 
706C (6 serial ports), $795. 
7060 (4 parallel/2 serial), $795. 
7080 (6 parallel/2 serial). $895. 
708C (8 serial ports) , $895. 
710C (10 serial ports), $995_ 
Additional SOOK butler, $249. 

Want more details? Call or 
write BayTech at P.O. Box 
387, Bay Saini Louis, MS 
39520. Telex 910-333-1618. 
Phone 601-467-8231 or 

800-523-2702 
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AMIGA VS. MACINTOSH 

management software. which. though 
it reduces memory rragmenta t ion. is 
complex and slow. What rd like to see 
in fu ture machines is some memory 
management hardware. Mainframes 
have had the benefit of virtual memory 
systems for the last 20 years. and it's 
time this technology made it to micros. 
When people th ink of virtual memory 
systems they often th ink of paging. the 
automatic use of disk space as an ex
tension o f RAM. But with memory so 
inexpensive. who wants to page to a 
floppy disk? The real benefits of mem
ory management hardware are segmen
tation and access control. 

Segmentation means that memory 
is grouped into logica l areas. not 
physica l ones. There might be a seg
ment for the stack and a segment for 
the heap Hardware would take care 
o f mapping these continuous logical 
areas into possibly noncontiguous 
p ieces of RAM and wou ld prevent 
them from ever running into each 
other. Access con tro l means that the 
segments can be restricted for certain 
kinds of operat ions: A segment con
tain ing scratch space could be ex· 
amined and al tered but not executed. 
while a segment containing instruc
tions could be exam ined and ex
ecuted but not altered. Memory man
agement hardware like th is may never 
become an absolute necessi ty for 
single-user systems. but it would cer
tainly make software development 
easier and more fun. rd like to see it 
in future machines from Apple and 
Commodore. 

CONCWSION 
Both of the 68000-based machines 
have excel lent system software in 
places. but the Amiga is the winner 
in five of my six areas of comparison . 
The Amiga software is a bi t thin: For 
example. it cou ld use a more com· 
plete set o f graphics primitives. But 
the Amiga·s shortcomings are minor 
in comparison with some of the Mac
intosh's deep-rooted problems. The 
Macintosh lacks multitasking but tries 
to fake it. and it insists on a com
plicated user interface but leaves 
much of the work up to the applica
cion. These are serious drawbacks. 
and it is difficult to imagine elegant 
repai rs for them. • 



INTRODUCING 
OPEN ACCESS®H'M 

THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 

Open Access 11is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need wi th 
performance and ease-of· 

Open Access ll'sdata 
communications provides 
you with he capabilities to 
handleany of your micro 
computer communications 
needs. Al l of Open Access 

Open Access II 
Comparison Chart 
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v' v' v' 

NETWORK VERSION 
AVAILABLE 

v' 

V' v' v 
v v' v 
V' V' v 
V' v' v v' 

Q) 

.5'2 
cl:: 

49500 
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use unheard of in the 
industry. 

Open Access 11 
combines an extremely 
powerful relational data
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
moduleto module. 

Open Access ll's 
Database features an 
effective and flexiblereport 
generator and user 
definable screens. 
"Programmer," our new 
Database language, 
features simple interacting 
English-like commands 
lo produce your customized 
applications. 

Open Access ll's 
Spreadsheet offers aunique 
combination of business 
problem solving capabilities; 
including goal-seeking, and 
an advanced table look-up 
command.Professional 
business presentations 
are easi lyproduced by 
the enhanced graphic 
capabilities. 

Open Access ll's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 
easily to produce reports 
mail merge and graphic 
presentations. 
Inquiry )20 for End-Users. 
Inquiry 321 for DEALERS ONLY 

ll's modules work together 
and data is easily 
communicated to the rest of 
the world. 

BEST OF ALL, 
THE PRICE 

$595.u.S.VersionOnty 
Open Access ll's super 
program is also available in 
the network version.Ask for 
details.Call (619) 450-1526 
in California,or (800) 
521-3511 if outside Cali
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base withOpen 
Access II, the fully 
integrated business system . 

SPI 

SOFTWARE rROOUCTS INTERNATIONAL 

10240 Sorrento Valley Road 
San Diego,California 92121 
(619) 450· 1526 
For Your Authorized Dealer 
In Cal ifornia 

(800) 621-7490 

Outside California 

(800) 521-3511 
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THE FRANKLIN ACE 2200 
f>y AJbert S. Woodfiull . .............. 263 

THE LEADING EDGE. MODEL D PC 

by St.a11 Mia51kowski ................ 269 

THE XEROX 6060 
VIJ \.\layne Rash Jr........... . ... . ... 275 

TH E C. ITOH TRIPRINTER 

b~ Rebert D. Swearengin . .. . ......... 283 

THE TURNER HALL CARD 

btJ )011a1f1a11 A119el .................. 287 


TURBO PROLOG 

b~ Namir Cleme11r Sfiarmnas . . .... . .. .. 293 

SOFTWARE CAROUSEL 
6~ Mark Haas . . . . . . . . . • . . . . . . . . . . 299 

PARADOX I.I 
b!f Ruse/ DeMaria .................. 303 

WORDPERFECT 4 . 1 

by Ricardo Birmele . .....•..... .. .... 311 

REVIEW FEEDBACK ...• . ....•. .... .. 315 

THE FRA KUN ACE 2200 is an Apple lle/llc clone. but Albert S. Woodhull 
reports that the system differs from other members of the Apple family. The 
two disk drives are integrated and the keyboard is detached. He has found 
the system to be well built and highly compatib le. but two expansion slots 
may not satisfy all users. 

The Leading Edge Model D PC is an IBM PC clone with a long list of stan
dard features. Stan Miastkowski reports that the computer is a very good value. 
with the lack of a higher processor speed being its main deficiency. 

According to Wayne Rash Jr.. the Xerox 6060 is vi rtually identical to the AT&T 
PC 6300. He was very pleased with the system's quiet and quick operation. 
although you should consider seriously his comments about obtain ing afford
able support. 

Apart from a defective cover catch. Bob Swearengin enjoyed working with 
the C ltoh TriPrinter. The price is not cheap. but the 9-wire print head can 
produce a variety of typefaces. the output is fast. and the overall print qua lity 
is very good . 

Jonathan Angel takes a brief look at one of many memory-expansion boards 
for IBM PC compatibles. The Turner Hall Card adds 2 56K bytes of memory. 
a clock/calendar. and software to let you set up a print spooler or a RAM 
disk. Even if you are considering a similar board. his discussion on installa
tion should interest you. 

amir Clement Sham mas reviews Turbo Prolog. a language that may do for 
Prolog what Borland·s first language did for Pascal. He enjoyed the language's 
environment. its very fast compiler. and its support for screen and window 
management. but he has important reservations concerning its nonstandard 
implementation. 

Software Carousel is a virtual memory manager that lets you load up to 
10 applications at the same time. Mark Haas suggests that the 549.95 package 
has some minor limitations. but you might appreciate the fact that you can 
use any available main storage memory to hold inactive partitions. 

Rusel DeMaria looks at Paradox I . I . a relational database that combines 
a powerful script language. keystroke macros. and a complex relational data 
structure. The result is a powerful database well worth a look. 

Finally. Ricardo Birmele examines the latest version of WordPerfect. which 
includes a wide variety of improvements and new features. Users of word pro
cessors will have little to cri ticize here. 

SEPTEMBER 1986 • B Y T E 259 



USE 'DIE BRAINSYOUR APPLE 

WASN'T BORNWITH. 


Right at your fingertips 
in CompuServe's Apple® 
Forums. 

Join the CompuServe Apple II and In 
Forwn to swap everything from tall tales 
to short cuts with other users, and explore 
thousands of classic programs stockpiled 
since 1979. 

Swap programs and files with fellow 
Mac owners in our Macintosh*Users 
Forum. Questions? You'll get answers 
from the experts here! 

Visit the Macintosh Developers 
Forwn. Get updates to the "Inside 
Macintosh Software Supplemene Interact 
with the Mac "team" in Cupertino. 

The Apple User Groups Forum, 
supported by Apple Computer. unites 
officers of Apple user groups-"ambassa
dors" for hundreds of thousands of Apple
active enthusiasts worldwide. 

Easy access to free software. . 
• Download FirsJ-rate, non-<:0mmerc1al. user
supported software and utility progmms. 
• Take advantage ofCompuServes 

inexpensive weeknight and weekend rates 
(when Forums are most active, and standard 
online charges are just /OC a minute). 
• Co online in most major metropolitan areas 
with a local pllone call. 
• And receive a $25.00 Introductory Usage 
Credit with purcha~ ofyour CompuServe 
Subscription Kit. 

Information you simply can't find 
anywhere else. 

Use the Forum Message Board lo send 
and receive electronic messages, and pose 
specific questions to Apple owners. 

Join on)ping, real-time discussions 
in a Forum Conference- with Apple 
luminaries like Bill Atkinson, Doug Clapp, 
Dan Cochran, Jean-Louis Gassee, Mark 
Pelczarski, John Sculley and Steve 
W>zniak. 

Search Forum Data libraries for free 
software, user tips, transcripts of previous 
CompuServe online conferences 
and more. 

Enjoy other useful services like: 
• Popular Computer Ma.ga.zines
electronic editions, for your reading pleasure. 
Including Apples Online, which reprints 

articles from leading user group news/e/ters 
nationwide and other Apple-relaled 
publications. 
• Other CompuServe Forums-support 
ing Jazz '" and other WTU. products. 
Microsoft3, MicroPro~ Borland lnterna
liona~ Ashton-Tat~ and other software. 
Also Pascal, Basic, C. rortli. Assembly and 
other programming languages. 

All you need is your Apple computer 
and a modem ... or almost any other 
personal computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our lree bro
chure, or to order direct, call 800-848-8199 
(in Ohio, call 614-457-0802). Ifyou're al
ready aCompuServe subscriber, type GO 
MAUG (Micronet\.vorked Apple Users 
Group) at any! prompt to see what you've 
been missing. 

C.OinpuServe.. 

Information Services. P.O. Box 20212 
5000 Allington Cenue Blvd, Columt>us. Ohio 43220 

800·848-8199 
In Ohio, Call 614·457-0802 
An H&R Block Comparry Inquiry 76 
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This month I intended to provide 
a qu ick look at the best and 

brightest products from the 1986 Na
tional Computer Conference in Las 
Vegas. but the show was disappoint
ing. Attendance was down. and very 
few new microcomputer products 
were shown. However. I vowed that I'd 
never return from a show cynically 
proclaiming that there was nothing 
there. 

Therefore. I'm happy that Alloy (100 
Pennsylvania Ave.. Framingham. MA 
01701. (61 7) 875-6100) showed its Bi
Turbo board. a dual-tasking ac
celerator for IBM PCs and compati
bles. The plug-in card has an 8-MHz 
V20 processor. I megabyte of RAM. 
and a dedicated serial port. Bundled 
software allows you use the board to 
perform two separate tasks simulta
neously. The software also provides 
disk caching. 

Alloy recommends that you have 
640K bytes of RAM in your system. 
although the board wi ll operate with 
less memory. Note. however. that DOS 
3. l and the Bi.:rtirbo operating system 
take up approx imately 142 K bytes of 
your system's RAM. and you must 
have both a hard disk and DOS 3.0 
or la ter. The software supports mono
chrome and CGA. but not EGA. A 
review of the board ls now being writ· 
ten and should appear in BYTE this 
winter. 

We hoped to find evidence of new 
products for the Amiga and the Atari 
ST at NCC. but the best source was 
the pile of packages waiting back at 
the office. For the Amiga. Byte by 
Byte Corporation (3736 Bee Cave Rd.. 
Suite 3. Austin. TX 78746. (5 12 ) 
328-2983) has ;ust released Info
minder. a powerfu l and innovative 
database manager. With it you can 
store. organize. and access text and 
graphic information. A display utility 
lets you view the content of files. in-

eluding standard AmigaDOS text files 
and IFF format graphics. Byte by Byte 
claims that the database functions 
best wi th fi les that are prepared with 
it. 

Byte by Byte has also just released 
its expansion chassis for the Amiga. 
For S l 79 5. you obtain I megabyte of 
reserve memory (in addition to the 8 
megabytes of RAM accessib le 
through the expansion port). a bat
tery-powered clock and calendar. and 
5 DMA expansion slots. The chassis. 
which also will support up to three 
half-height devices including a hard 
disk. has a 200-watt power supply and 
will autoconfigure under Kickstart/ 
Workbench 1.2. The unit. which in
cludes a 20-megabyte hard disk. will 
sell for $3195. 

For the Atari ST. Batteries Included 
(30 Mural St.. Richmond Hill. Ontario. 
Canada L4B 185. 14 16) 881-9816) has 
released Time Link. a time manage
ment system. and Thunder. a Borland 
Lightning-like spelling checker. Time 
Link. which is also available for the 
Macintosh. lets you organize time
related information. The in formation 
you enter into the database is 
stamped with a time. allowing you to 
organize and structure your time or 
simply keep track of any time-based 
information. More advanced aspects 
of the util ity allow you to compile in
formation in separate categories over 
a period of time. You could. for exam
ple. use the tool to keep track of 
regular expenses. 

We fi rst saw Thunder at COMDEX 
in Atlanta. but it has now been re
leased. Dubbed "The Writer's Assis
tant. " Thunder provides a real-t ime 
spell ing checker and a macro facility 
very much like PRD+ that uses ab
breviations to speed up your typing. 
It also includes several writing tools 
for analyzing your prose and count
ing your words. 

Finally. some reviews business. We 
are. as always. concerned with pro
viding you with the best reviews in the 
business. And. of course. we want to 
provide as many reviews as possible. 
We have therefore organized a large 
number of comparative reviews of 
IBM PC and PC AT clones. PC AT mul
tifunction boards. modems. printers. 
ex pansion boards. and. when pos
sible. languages. You will begin see
ing more of these comparative 
reviews in the next few issues. and I 
certainly want to hear what your reac
tions are. 

We obviously have no desire to 
sacri fice our comprehensiveness or 
our user perspective. and I think that 
we have done well. We will be able to 
review far more products than ever 
before. and all of you who have 
walked the aisles at the larger com· 
puter shows know how important that 
can be. 

However. our readers are the best 
judges. If you can. write me a quick 
note (do BYTE. One Phoenix Mill 
Lane. Peterborough. NH 03 458) to let 
me know how you feel about the 
direction of the Reviews section. After 
all. we are trying to serve you. 

As for more immediate concerns. 
we are organ izing a comparative 
review that will pit the new IBM PC 
Convertible against the Zenith Z· 180. 
the Bondwell 8. and the Toshiba 
Tl JOO Plus. The review should be very 
exciting. especially since all of these 
machines are currently competing for 
government contracts. There will also 
be a Product Description of the IBM 
PC Convertible in our special IBM 
issue this fall. In addition. we are 
preparing comparative reviews of 
l 8-pin dot-matrix printers. EGA 
boards. three new BASICs for the 
Macintosh. and much more. 

- Ion Edwards 
Senior Teclin kal Editor. Reviews 

SEPfEMBER 1986 • BYTE 26 1 



TITAN UP YOUR ACT 


cor~~t~TITAN 
Model No. MPG-2100A 

• PC / AT COMPAT IBLE 
• 80286 CPU. OPTIONAL 80:287 
•	 SOFTWARE SELECTABLE 


6 - OR MHi: CPU SPEEDS 

• 	 >40 KB RA M ON BOARD. 


EXPANDABLE TO lMB 

• ONE 1 .2 M B FLOPPY DRIV 
• 	SIX FULL SLOTS AND TWO 


HA F SLOTS 

• PSr\ BIOS 
• MS-DOS 3.2 & GW BASIC 
• 84 KEY AT - S1"YL KEYBOARD 
• 	 192 WATr POWER SUPPLY 
• FCC CL.ASS .. B .. 

MITAC'S 
- -!!.!!-!!!Tl..•N/M EGA~_-:_E~¥~r ij ·~ • • Ill • 

ENHANCED GRAPHICS SYSTE M 
PUT S ON A DAZZLING D ISPLAY 
If all you wa nt out of a co mputer is a fancy typewriter / ca lculator, this 
ad was not wrillen for you-but if you see the computer as the powerful 
aid to creative think ing that it is , read on: 
- because Milac's CompuTilan/ Enhanced Graphics System wi ll take you and 
your colleagues out of lhe dreary monochrome wasteland into a splendid \vorkl 
of clear. preci.se. brilliant co lor and give you all 1he speed and slorage capac i
ly you need lo shape mountains or da1a-and your ideas - inlo a crca1io11 
all your own . 

Here in the same package are combined Mi1ac's PC/ AT compalible Com· 
puTitan and the M.E.G .A . (Mil ac Enhanced Graphics Adapler) . Together 
they provide the perfect complemen t lo lhe EGA·co111pa1ible diSj)lay of your 
choice-and TRW will provide speedy and reliable Sllrvice for all Mime pro
ducls 1hroughou1 North Americal C<i ll the toll-free number below for the ad· 

.E.G.A. 
• I.BM EGA CO.MPATl8!.E 

- EMULATES TH E FEATURES OF 
THE IBM COl.OR GRAPHICS 

ADAPTER, ENHANCED COLOR 
GRAPHICS ADAPTF.R AND 

MONOCHROME D ISPLAY ADAPTER 
~ 256 KB RAM BUFFER 

• LIGHT PEN 1NTERFA CE 
• PARA L.E. PRINTER PORT 

• FCC CLASS "0" 

MODEL NO. MBC-EGA / M ·SP 


FEATURES l;;NHANCED EGA CARD 

WITH HERCULE.S GRAPl-flCS 


ABIUTV AND AN RS ·232C SF.R IAL 

POHT·S3~5. 

n1ilac 

When reliability i.s a dedsive factor 

dress of the Mitac distribulor In your are, . 

Mitac Inc. No 585 Mh1g Sneng E. Rd .• T,,;r•el, Tmw.m. ROC l'fl. (021 501-8231. TI. X 20261 MF.CTAC. I t942 T1\lAUTO. FAX t>8Q 2-50 1-4265. 

Am,,rlcan Mlra c Corp. 3385 Voso C1 . Son ia Llra. C1\ %W•l TEL WISI 9 8 0258 . 9, 8 7S\~~ . l'OLL l'llEE 1-(SOOJ :J21 -83'M TLX 9 10 -338·2201 MECTEL. FAX . 408·9 Q.97q2 


IBM PC/ AT and EGA are regis1ered 1rade ninri<s of ln1 e ma lio11<1l Business Machin es Corporation MS·DOS is a trademark of Microsofl Corp . 
Hercules Is a registe red 1radcmark of Hercu les Compu1er Technology 
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THE FRANKLIN ACE 2200 


Although the Franklin ACE 
2200 is an Apple lie/lie clone. 
its package is different from 
that of any member of the 
Apple II family. The two disk 
drives are integrated into the 
main unit. and the keyboard 
is detached. Franklin supplies 
its own disk operating sys
tem. and the internal firm· 
ware. includ ing Franklin 
BASIC. is different from that 
of an Apple II. However. the 
ACE 22 00 is designed to be 
a work-alike of an Apple lie 
or lie. with a 65SC02 micro
processor. built-in l 28K-byte 
memory. graphics at low. 
high. and double-high resolu
tion. expandability with stan
dard Apple ll peripheral 
cards. and the ability to run 
most programs written for 
the Apple II fa mi ly. 

PHYSICAL 
CHARACTERISTICS 
The ACE 2 200 is a wel l-built 
system . The two half-height 5Ii-inch 
floppy disk drives have indicator lights 
to show activity and read/write status. 
The front panel has five indicator 
lights labeled Power. Diag. Disk Error. 
Dbl Hi Res. and CPU. I particularly like 
the Disk Error light: it flickers when 
disk errors are detected. This provides 
a useful early warning that a floppy 
disk is getting unreliable 

All the standard interfaces (key
board. printer. game control ler. and 
monitor) are attached by connectors 
to the backpanel. and there are cut
outs for mounti ng additional connec
tors. From the rear panel. you can ac
cess a volume control for the bui lt-in 
speaker. This is a nice idea. particu lar
ly for a family computer that might be 
used for playing games with sound ef· 
fects. Also on the rear panel are four 

BY ALBERT 5. WOODHULL 

When opened theAn inexpensive Apple II 
cabinet. l was surprised to 
see that there are over 110 inclone witft a detachable keyboard tegrated circuits on the main 
board. Recently the trend 
has been to rely on smal l 
numbers o f specia li zed 
chips. but Franklin does not 
take this path with the ACE 
2200. This means that if a 
malfunction can be iden
tified. a long wait to obtain a 
part available only from the 
manufacturer is unlikely. On 
the other hand. however. 
most of the integrated cir
cu its. except for RAM. ROM. 
the microprocessor. and a 
few other specialized chips. 
are soldered directly to the 
board. Thus. a local service 
person will not find it easy to 
locate a malfunction by sys· 
tematically swapping chips. 

and integrated disk drives 

THE KEYBOARD 
Although I am not a skilled 

option switches for selecting an alter
nate character set and several other 
configuration options. The rear panel 
does not provide AC power outlets for 
the monitor or the pri nter 

You access the inside of the com
puter by removing two small screws 
from the rear panel and sliding the 
cover forward. The front panel and 
the disk drives remain attached to the 
cover. and severa l cables connect the 
drive assembly and front panel to the 
motherboard. This makes it difficult to 
open the machine. This problem may 
not bother many users. but for those 
who do a lot of work that requires 
sw itch ing interface cards. it may 
become annoying. Apple's easy ac
cess to the peripheral slots would 
have been a welcome feature in the 
ACE 2200. 

touch typist. the Franklin's 
keyboard seemed adequate to me. 
The two least-used punctuation keys. 
the backslash ( \ ) and single left 
quote ( · ) keys. are located outside of 
their usual placement area. but other· 
wise the layout is standard. and the 
keys are fu ll-size. The keyboard is con· 
nected to the main unit by a coiled 
cable that can easi ly be stretched out 
to five feet or more. It is very light
weight. and you can easily operate it 
wi th it resting on your lap. 

At boot-up. the keyboard is in Caps 
tconti11 ued\ 

Alberl S. Wood(rnll (School of Natural 
St:ience. Hampshire College. Amherst. MA 
0 l 002) received Fris bacfielor's degree from 
MIT and Fris Pli.D. from Ifie University of 
Wasfiington . He is currently an associate pro
fessor of computer studies and biologw at 
Hampshire College. 
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Franklln ACE 2200 

Company 
Franklin Computer Corporation 
Route 73 and Haddonfield Rd. 
Pennsauken, NJ 08110 
(609) 488-0600 

Size 
Main unit: 15:V.. by 13V2 by 4 inches 

Components 
Processor: 65SC02 8-bit processor; 1.023 
MHz clock speed 
Memory: 128K bytes of RAM ; 24K bytes 
of ROM 
Display: Apple-compatible 40- or 
SO·column by 24-line text display; low-, 
high-, and double-high-resolution 
graphics; standard composite video 
output; provisions for RF modulator lo 
allow use of standard television set 
Keyboard: 90 keys, including full 
uppercase and lowercase alphabetic; 
numeric keypad; 12 function keys; open
and ciosed-F (equivalent to Apple's open
and closed-Apple keys) 
Disk storage: Two SV•·inch hall-height 
floppy disks, format and capacity identical 
to Apple II ; disks can be formatted for 40 
tracks for about 15 percent more 
capacity, but Apple compatibility is lost 
Expansion: Two internal connectors 
provided for standard Apple peripheral 
cards; expansion connector provided for 
an external expansion chassis, which has 
lour additional slots 
1/0 interfaces: Composite video output, 
keyboard , game controller, serial printer 
interfaces standard; mounting holes for 
seven additional connectors provided 

Software 
Franklin BASIC in ROM , Franklin DOS 2 
version 5.0. several utility programs 

Documentation 
User's reference manual, 150 pages 
Technical reference manual (not supplied 
with the review model) 

Price 
$999 

In the Disk Access in BASIC graph, a 64K-byte sequential text file 
was written to a blank floppy disk and then read. (For the program 
listings, see BYTE's Inside the IBM PCs , Fall 1985, page 195.} In the 
BASIC Performance graph, the Sieve column shows how long it takes 
to run one iteration of the Sieve of Eratosthenes prime-number bench· 
mark. [Editors note: This program had to be adjusted to run on the 
ACE 2200-see text.) The Calculations column shows how long it 
takes to do 10,000 multiplication and 10,000 division operations using 
single-precision numbers. The System Udlities graphs show how long 

SYSTEM FEATURES 

MEMORY SIZE (K BYTES) DISK STORAGE (K BYTES) 


DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 

BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 

SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 

SPREADSHEET ON SECOND~ 
LOAD RECALCULATE 

FRANKLIN ACE 2200 IBM PC APPLE llE 

it takes to format and copy a disk (adjusted time for 40K bytes of 
disk data) and to transfer a 4-0K-byte file using the system utilities. 
[Editors note: The Disk Access and System Utilities benchmarks ~re 
performed using Apple's ProOOS. The ACE 2200 is supplied with 
Franklin's DOS 2 version 5.0, an Apple DOS 3.3 done with improved 
disk 110 As a sample comparison, an Apple lie performing the Write 
benchmark in Apple DOS 3.3 required 180 seconds, while the ACE 
2200 running Franklin DOS 2 ran the benchmark in 125 seconds.] 
The IBM PC was tested vlith PC-DOS 2.0. 
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Lock mode. which is signaled by a 
status light. Initially. the numeric
mode light is off. indicating that the 
numeric keypad is functioning as a 
cursor control pad. In addition to the 
usual cursor movements. this keypad 
provides several other screen
oriented commands and single-key
stroke execution of BASIC RUN and 
UST commands. The closed-F and 
open-F keys duplicate the functions of 
the Apple's closed- and open-Apple 
keys. There are also 12 function keys. 
which will be examined later along 
with Franklin BASIC. since a special 
BASIC command is the only docu
mented way to set them up. 

THE MONITOR 
The ACE 2200 that I reviewed came 
equipped with a green-phosphor 
Franklin monitor. The computer gen
erates a standard composite video 
signal. so any other composite input 
monitor or a standard television with 
an RF modulator would work with the 
system. The ACE 2200 moni tor's 
housing matches the main cabinet. 
and it tilts and swivels over a wide 
range. The resolution is excellent-the 
specifications indicate that it has a 
22-MHz video bandwidth. l did have 
some trouble adjusting the contrast 
and brightness. After I adjusted the 
vertical size so that Apple Logo 
graphics produced a true circle. the 
dots making up the characters fused 
horizontally but not vertically. giving 
them an unpleasant beaded ap
pearance. I decided to decrease the 
vertical size when I used text. 

The extremely short cable supplied 
with the monitor was a nuisance 
because of my frequent need to open 
the cabinet. The monitor cable. like all 
the cables supplied. has large ferrite 
cores on each end to suppress RF in
terference. but I decided to risk using 
another longer cable I had. Since r. 
have cable television. I had no prob
lems with interference. 

EXPANDABILITY 
The ACE 2200's expansion capabili 
ties lie somewhere between those of 
its two Apple competitors. The Apple 
lie has an internal bus with seven con
nectors available for various periph 
erals. and it requires interface cards 

for the disk drive. printer. and serial 
communications. The Apple lie has 
no peripheral card slots. but the inter
faces for the disk drives. printer. and 
serial communications are built in. In 
the ACE 2200. the disk controller and 
the parallel printer interfaces are built 
in. and two additional peripheral card 
slots are available. One of these slots 
functions as slot 2 and is intended for 
use with a serial communications in
terface. The other slot can be 
jumpered to be addressed as either 
slot 4 or slot 7. 

The ACE 2200 also allows an expan
sion chassis to be attached by a con
nector. which is accessible by remov
ing a small cover on the right-hand 
side of the cabinet. This provides slots 
for four additional peripheral cards. 
(My review machine was not provided 
with an expansion chassis.) 

I tested the ACE 2200 with several 
of the peripheral cards I normally use 
in my Apple. I used an Advanced 
Logic Systems CP/M Card and a Syne
ti x Flashcard RAM disk extensively 
with no trouble. I wrote most of this 
review on the ACE 2200 with MINCE. 
a CP/M word-processing program. 

While testing a Microsoft Softcard. 
I noticed an unusual fllckering of 
some of the dots on the video display. 
This effect disappeared after the sys
tem had been running for a while. It 
also vanished during disk accesses, 
when the 6502 microprocessor is han
dling 1/0 and the Z80 is inactive. The 
Tuurus 8 large-format floppy disk con
troller I normally use with my Apple 
also worked well with the ACE 2200 
under CP/M with either of the Z80 co
processors. 

I had one major hardware compati
bility problem : An Apple Co-op Big 
Board (a I-megabyte RAM disk) 
would not work properly in the ACE 
2 200. The system would not boot 
properly when the Big Board was in 
place. and the screen display was 
torn . as if there was a serious disrup
tion of the video sync timing. 

The problems with the Big Board 
and the Softcard indicate that the 
ACE 2200's internal timing and video 
signa l generation are sign ificantly dif
ferent from that of the Apple II+. 
which works well with both cards. Pur
chasers of the ACE 2200 who intend 

to use a coprocessor or an extended 
memory card should make sure that 
they have chosen compatible cards. 

FIRMWARE AND SOFTWARE 
From my observations of the cabinet's 
insides. I found that the ACE 2200 has 
a total of 24K bytes of firmware in 
ROM. This includes a machine lan
guage monitor that is called in the 
same way as the Apple's machine lan
guage monitor (by a CALL- I 51 from 
BASIC). There is absolutely no men
tion of the monitor commands in the 
user's reference manual. The com
mands to examine. alter. and move 
memory contents seem to work exact
ly as they do in the Apple II series. 
but other commands. including the 
one used to disassemble 6502 code. 
are missing. 

One aspect of the firmware that 
didn't work properly was the graphics 
screen dump. I have a Star Micronics 
Gemini-10 printer. which is one of four 
printers for which a screen dump 
command is supplied. However. try
ing to dump the screen pattern gen
erated by Franklin's diagnostics pro
gram did not work. 

FRANKLIN BASIC 
Franklin BASIC is also supplied as part 
of the firmware. Franklin claims that 
its BASIC is compatible with Apple
soft BASIC. but it has one docu
mented extension and one docu· 
mented omission. I found a few other 
differences. two of which may be 
serious problems. 

The extension is the FKEY com
mand. which allows you to set each 
of the 12 function keys to generate a 
unique string when pressed. The on
ly limitation is that the total number 
of characters in the strings for all the 
function keys must be less than 233. 
A program containing FKEY state
ments will hang up on an Apple. but 
portability of this function is not really 
a necessity. since you would use it 
primarily in the Hello program that 
executes at boot-up. 

The documented omission of Frank
lin BASIC is that it does not recognize 
commands related to cassette tape 
storage (the ACE 2200 has no tape in
terface). Since the days of cassette 

(umti"utd) 
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storage are now long gone. 1 don't 
think these commands will be missed. 

One feature that the manual doesn't 
describe is that you can enter BASIC 
programs using either uppercase or 
lowercase keys. When you list the pro
gram. you see the BASIC keywords in 
lowercase, and the other parts of your 
program are displayed as they are 
entered. I particularly like this feature 
because it adds clarity to the listings. 
BASIC programs originally written on 
an Apple are also listed in this man
ner. There is a potential pitfall. how
ever. if you want to write a program 
on the ACE 2200 that will also run on 
an Apple. In Franklin BASIC. variable 
names are saved Jn the form in which 
they are entered: thus. a and A are 
distinct variables. The Apple cannot 
recognize lowercase variable names. 
however. A program with lowercase 
variables can be listed and edited on 
an Apple. but it won't run. For Apple 
compatibility. you must enter variable 
names in uppercase. 

A more serious problem occurred 
when I attempted to run a program 
I had written that lists text files to the 
console or printer. The program re
fused to run on the ACE 2200 when 
the 80-column display was active. As 
the screen scrol led. the text near the 
top became blanked out. and even
tually the program crashed. ASCII 
blanks seem to be written into the 
Franklin BASIC program memory. I 
was able to fist only the first line of 
the BASIC program. and many com
mands would not work until I re
booted. This problem did not occur 
when I used the ACE 2200's 40-col
umn display mode, however. 

This program uses no undocu
mented tricks of Applesoft BASIC. but 
it does output dummy characters to 
the display to get around the Apple 
quirk in which the first character sent 
to the output following a get com
mand is not displayed. This bug is well 
known and likely to be encountered 
in commercially available Apple pro
grams. and a good Apple clone 
should be able to handle it. 

J ran into a problem with Frankl in 
BASIC while testing it with the Sieve 
of Eratosthenes benchmark. The stan
dard BYTE Sieve program uses a 
7000-element array. On the Apple II+ 
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with Apple DOS 3.3 . this uses almost 
all avai lable memory. On the ACE 
2200. the problem isn't just that the 
machine has less memory available 
for the array; Franklin BASIC incorrect· 
Jy executed the DIM statement with
out issuing an "Out of Memory" er
ror message. Editing the program to 
decrease the array size to 6000 ele
ments resulted in a correct run. Run
ning with the array size at 8000 was. 
of course. not possible. but in this 
case. the machine properly reported 
'"Out of Memory." 

Clearly. there are two serious prob
lems here. Since ACE 2 200 owners 
wlll depend on software written for 
the Apple. they may be disappointed 
by programs that use all available 
memory. Moreover. it is unacceptable 
for a machine to fail to detect over
allocation of storage when running a 
high-level language. 

DISK OPERATING SYSTEM 
Franklin Corporation suppl ies its 
Franklin DOS 2 version 5.0 with the 
ACE 2200. along with several utility 
programs for disk and file copying, 
hardware diagnosis, and disk verif ica
tion. I didn't find any problems with 
the DOS. and it seems to be able to 
read and write text files considerably 
faster than Apple DOS. The Franklin 
DOS recognizes the hyphen H as a 
smart run command (as in Apple's 
ProDOS). which al lows you to run an 
executable file by typing a dash 
before its name. This will work 
whether the file is a machine language 
or BASIC program. or an EXEC file. 

Frankl in DOS 2 also supports for
matting and using 40-track disks. 
which provides about I 5 percent 
more storage capacity on a disk than 
the Apple standard. Several DOS utili
ty programs also provide a menu op· 
tion. which lmplles that double-sided 
disks are supported. However. this 
isn't mentioned in the documentation. 
and I'm not sure whether Franklin 
p lans to sel l machines with double
sided drives in the future. 

The problems with memory alloca
tion that I observed while running the 
Sieve of Eratosthenes benchmark are 
apparently not in the DOS but in 
BASIC itself. since the problems oc
curred whether I booted with Franklin 

DOS 2 or with Apple DOS 3.3 (see 
page 264 for details) . This means. of 
course. that a ROM update will be 
needed to correct the problem. 

SOFTWARE COMPATIBILlTV 
I was able to successfully boot and 
run five different Apple operating sys
tems: Apple DOS 3.3. ProDOS. Pascal. 
and two versions of CP/M. In addition. 
I tested some Apple games on the 
ACE 2200. Many of these are copy
protected. which usually involves 
some kind of nonstandard disk inter
face. In every case. I found that a disk 
that would boot on my Apple 11 + 
would also boot satisfactorily on the 
ACE 2200. 

I had one failure running a commer
cial program. however. Spinnaker's 
Snooper Troops booted properly. but 
crashed early with an "Out of Mem
ory" error message. This seems to be 
an example of a program that needs 
all the memory an Apple can provide. 

The ACE 2200 documentation says 
that Apple Integer BASIC is not sup
ported. but I found that an Apple 
DOS disk. which loads Integer BASIC 
into RAM at boot time. worked prop
erly, and some Integer BASIC pro
grams also ran properly. An exception 
was the public domain TED II+ 6502 
editor/assembler program. which is an 
Integer BASIC program that contains 
an embedded machine language por
tion. The program did not list or as
semble files correctly. 

DOCUMENTATION 
A 150-page user's reference manual 
was supplied with the review machine. 
J found this manual useful and accu
rate. but I wanted much more detail. 
Everything I needed to know to set up 
and configure the ACE 2200 was 
there. and many of the machine's ad
vanced features were covered. How
ever. there were major gaps. including 
the complete lack of mention of the 
machine language monitor com
mands. No mention is made of how 
to configure the programmable func
tion keys to work under CP/M. !t is an 
exaggeration to ca ll this book a ref
erence manual. 

The manual does suggest that 
Apple reference manuals should be 
consulted for additional information. 
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This is valid advice. but it raises some 
questions about what one should ex
pect from a manufacturer. 

The user's reference manual refers 
to a companion technical re fe rence 
manual. but the latter was not sup
plied with my mach ine. Even though 
every user may not need the technical 
details that such a manual would con
tain. most users will end up with some 
problems that they need to ask an ex
pert about. My experience has been 
that when technical information is not 
part of the package that the purchaser 
receives. it is often not available to the 
dealers or service people either. 

CONCWSIONS 
Although there is a definable niche 
for the Franklin ACE 2200 between 
Apple's lie and lie. it is a narrow one. 
Even though the lie is not supposed 
to be expandable. additional memory 
and Z80 coprocessors are available as 
piggyback boards tha t plug into an 
existing chip socket on the main cir
cu it board. Experienced users will 
surely advise those who are attracted 
by the ACE 2200-s cost advantages 
over the Apple lie that two expansion 
slots may not be adequate. 

The Franklin ACE 2200 does have 
some appeal. Physica lly. it is a nice 
package. I like the detachable key
board and the single cabinet with in
tegrated disk drives. Franklin's DOS is 
a signif icant improvement over 
AppJe·s painfull y slow DOS 3.3 for 
reading and writing text files. Stan
dard operat ing systems. such as 
Apple·s ProDOS and Pascal and (with 
a coprocessor) Digital Research's 
CP/M. are all usable as well. 

On balance. however. I don't th ink 
I would buy an ACE 2200 for myself. 
Problems that could affect every user 
are burned into ROM-the flawed 
Franklin BASIC cannot be replaced 
simply by booting a different disk. I 
also find the Franklin Monitor pro
gram inadequate. In addition . I found 
that the RAM disk that I use to in
crease the performance of my Apple 
would not work in the ACE 2200. 
Users who could carefully define their 
software and hardware needs might 
find a combination including the ACE 
2 200 and selected peripherals suit
able for their work. however. • 

Inquiry 11 5 

Attention all FXBO, FXlOO, JX, RX, &MX owners: 

You already o\Vn halfof 
""'u a great printer • 

inquiries £ll!DI 
welcome. 

Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today's new dot work like the new models in min
matrix printers offer a lot more. utes- at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. And font switch So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 

1-800-368-7737 

In California: 1-800-831-9772 

g Sample of 
letler wllh 
Do!s·Perfoo (Dots-Perfect) 

£ Dresselhaus ~ 
837 E. Alosta Ave, Glendora. CA 91740 Tel: (818) 914·5831 ~~,~~-
An upgrade kit for EPSON FX JX RX & MX printers 11111 • EPSON OS a lra<lom ruk o l 

' ' t EPSON AmcriCiJ. lne 

POWERFUL INCIRCUIT EMULATION, 
Priced w·ithin Your Budget. THAT'S NICE!TM 

9"0.00. NICBll1 .-...otNlooleL7.!10llt""*-"d~Jnc.' 

loading ofS-record ftles. 
Designed for system 
devdopmcnt, trouble· 
shooting, dcbuging or 
testin& Jn the lab, fl.eld, 
or at home, NICB 68000 
simply plugs into the 
laqlct µP socket and any 
RS-232 terminal or tetmina1 
emulator. 

Send check, money order, or 
VISA/MASTERCARD to NICE, 
215 PourierAve, 
Premont, CA 94539; 
CODs accepted 

•Odlcr NICE Clllldll&on an: lMIJlble tor the 
Z80, 8088, 808! llld N5C800 ltartln8 at 

800-NICOLET (800 642-6538) or 
415 490-8300 (lnCallfomla). 

rzaNtcolet 
Inquiry 254 SEPfEMBER l 986 • BY T E 267 



3 Models: 
• 201 

(2400 baud) 

• 21ZAT/ZO 
(1200 and 2400 1baud) 

• 208 
(4800 baud) 

CLEO lsSV N " mgisternd traCmodem and 3780~~~~rk of CLEO Sottware trademarks R!.or CLEO Softwll ..... Inquiry ~6 



RE·V·l·E·W 

THE LEADING EDGE 


The Leading Edge Model D 
PC is the closest thing to a 
'"plug in and run" IBM PC 
clone that I have seen Stan
dard features include a 
monochrome [amber or 
green) monitor. two 5y.;. inch 
floppy disk drives. 256K 
bytes of RAM. serial and 
parallel ports. monochrome 
and RGB display adapters. 
and a clock/calendar. The 
basic Model D retails for 
$1495 and comes with an im
pressive 15-month warranty. 
A printer is the only addition 
you will need to make the 
Model D into a complete sys
tem. although you can also 
add a RAM upgrade to 640K 
bytes. an 8087 arithmetic 
coprocessor. and a 20.mega
byte hard disk drive. You can 
also purchase the Model D 
with a 14-inch 640- by 
200-pixel RGB monitor in 
place of the monochrome 
monitor. 

The Model D has many useful fea
tures. The system unit and the moni
tor both come with extra-long 
(10-foot) AC power cables. The power 
supply's fan is extremely quiet. The 
power and reset switches are on the 
front of the system unit. and the 
monitor"s power. brightness. and con
trast controls are on the front o f the 
monitor. The system uni even has a 
depression in which the monitor sits 
comfortably. 

INSIDE THE SYSTEM UNIT 
Despite the small footprint of the 
Model D [a full five inches narrower 
than the IBM PC). you still have plenty 
of room for expansion. because the 

MODEL D PC 
BY STAN M IASTKOWSKI 

the board. To gain access toAn inexpensive. well-·built 
the entire motherboard. you 
must unplug the disk driveIBM PC clone with a long list cables and power supply 
connectors. remove four 
screws from the front of the 
shelf and five from the back. 
and then lift out the power 
supply and disk drive assem
bly. The entire process takes 
about three minutes. The 
only potential problem is 
that you must keep track of 
three differently sized screws. 

The position of the 
4.77-MHz 8088 processor (in 
the middle of the mother
board just in front of the four 
expansion slot connectors) 
made it impossible for me to 
use an 80286 expansion 
card. The connector that re
places the 8088 just wouldn't 
reach. no matter which slot 
I used . The motherboard 
also has an empty ROM 
socket next to the BIOS 

of standard features 

parallel and serial ports and display 
adapters are built into the mother
board. The Model D power supply is 
rated at 130 watts. which is enough 
power for the system and most addi
tional boards. There are four full
length expansion slo ts available. 
enough for most environments. As 
you might expect in a system this 
compact. the components on the 
motherboard are closely packed. 

The system unit cover slides forward 
o ff the machine after you remove five 
screws. The motherboard. which con
ta ins all memory and circui try for 
ports. completely covers the bottom 
of the case. The disk drives and power 
supply sit on a shelf moun ted above 

ROM. You can install up to 
32K bytes of ROM. 

In addition to a 6-pin connector for 
a light pen. there are several con
figuration jumpers on the mother
board. They enable and disable the 
monitor controller. set the interrupt 
level of the clock. enable and disable 
the 1/0 controllers. and set the in
stalled RAM and ROM size. 

The standard 2 56K bytes of RAM 
comes on easily accessible memory 
chips on the front of the mother

(co11rim•ea1 
Stan Miastkowski (P.O. Box 548. Peter
borough. H 03 4 5 8) is a freelance writer. 
11ortheast bureatJ chief for Newsbytes. and 
editor in chief of the McGraw-Hill Micro· 
computer Handbook. 
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Leading Edge Model D PC 

Company 

Leading Edge Hardware Products Inc. 

225 Turnpike St. 

Canton, MA 02021 

(800) 343-6833 

Size 
SV2 by 14 by 15V2 inches; 43 pounds 

Components 
Processor: 4.77-MHz 8088 
Memory: 256K bytes. expandable to 
640K bytes 
Mass stor~ge: Two double-sided 360K· 
byte 5Vo-inch floppy disk drives 
Display: 12-inch green- or amber· 
phosphor monochrome display standard: 
dual-mode display adapter 
Keyboard: IBM PC compatible; 83-key 
layout 
Expansion: Four 62-pin, full-length IBM 
PC-compatible slots 
1/0 interfaces: Paral lel printer: RS-232C: 
clock/calendar 

Software 
MS-DOS 3.1; GW-BASIC: diagnostics disk; 
demonstration disk; Leading Edge word 
processor 

Options 
20-megabyte hard disk drive; 14-inch 
RGB monitor; 384K·byte memory 
upgrade: 8087 numeric coprocessor 

Documentation 

Operator's guide 

Guide to MS·DOS 

Guide to GW-BASIC 


Price 
Basic configuration: $1495 
With RGB color monitor: $1895 
With 20-megabyte hard disk and 
monochrome monitor: $1895 
With 20·megabyte hard disk and RGB 
color monitor: $2295 

SYSTEM FEATURES 

MEMORY SIZE (K BYTES) DISK STORAGE (K BYTES) 
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SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 

LOAD 
SPREADSHEET (IN SECONDS) 

RECALCULATE 
10 

i--·----....-.. 
• LEADING EDGE PC (MODEL D) IBM PC • APPLE llE 

The Memory Size graph shows the standard and optional memory 
available lor the computers under comparison. The Disk Storage 
graph shows the highest capacity for a single floppy disk drive and 
the maximum standard capacity for each system. The graphs lor 
Disk Access in BASIC show how long it lakes to write and lhen read 
a 64K-byte sequential text file to a blank floppy disk. (For the pro· 
gram fistings. see BYTE's Inside the IBM PCs. Fall 1985, page 195.) 
The Sieve graph shows how long it takes to run one iteration of the 

Sieve ol Eratosthenes prime-number benchmark. The Calculations 
graph shows how long it takes to do 10,000 multipllcalion and 10.000 
division operations using single-precision numbers. The System Utll
ities graphs show how long it lakes to format and copy a 40K·byte 
file using the system utilities. The Spreadsheet g raphs show how 
long it takes to load and recalculate a 25- by 25-ceH spreadsheet 
in which each cell equals 1.001 times the cell to its lelt. The spread
sheet used was Microsoft's Multiplan. 
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WePut More 
JnBusiness 


High Resolution 24 -Pin 

Printer Sales, 1982 1985 
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b Sa le" of 24 - pin do t matrix pri ritcr~ hav . i ncre"-'l~d 
su. s antially over the p;t.~t ~c v c:ra l years. Dot rn ~tri x 

f:ci:..' t~ ~~~~."~b°~H~~eAr ~ pcr cc~1t of t he o t al pr inter
111 h . ·' . i•:i-~ t ic largc-:'tt P rren age of 

a t c 1ndu~tr1 ! 24 p in pnn t head pri!lter ""IC'!. 

There are more Toshiba 24-pin dot 
matrix printers installed in major corpora
tions, as well as in mecliwn and small com
panies, than any other brand: 

More than Epson~ More than NEC~ 
More than Brother.3 More than Fujitsu~ 

That'. becauseToshiba give you more. 

neElse. 

And during its long life it will give 

you letter quality printing at 100 CPS, drafts 
at 288 CPS and picttrre-perfect dot-address
able graphics. 

The P351 emulates Qume Sprint 115 

and IBM Graphics~ and most major software 
packages utilize its expanded command et 
Plus, you can add over 40 downloadable type 
fonts on both disks and plug-in cartridges. 

The P351 is compatible with the 
IBM PC7 family and goes about doing its job 
in the quietest manner possible. 

Ifyou need color_graphics capability, 
there's the new P351C. The 24-pin printhead 
we pioneered and perfected produces high
resolution p!i sentation graphics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Print r8 and can output 
graphics from Microsoft Chart.9 

So when it come time to elect a 
printer for your office, why not consider the 
Toshiba P351 or the new P351C. They're 
both good for business. 

For the name of the To hiba dealer 
near t you, call 1-800-457-7777 

'bLo;Jallcd bose fi~·urcs from Da101)ilC.o;t I. E~in i• ~ n;s..]>;1<.'n.'<I tn1dcmark al EP"tJn Cc>rpor,.1ion_2_ ,\"EC 
1s a regisien.'1:1 yrndemark f Nippon Ela.'U'lC.COflXITTlllOn.3. Brother.1.s a registered ITT!demnrk of Brallier 
I ntomm1n11<1I <.;<iq)nmt1<mA-FL~t1.,;u 1s il rcw-tcn.'<1 tra\km:IIk OfFlJJ 1l-;u A1ncnc<t. Inc. 5. Qmn<: 11 is a 
rtiiisiercd tr:Jclen~1rk of Qume U>rp0ra1ion.6, 7, & IBM GraJJhics. IBM PC :ind LBM Color Primer arc 
n..,:tist •red trademi1rksof lnlcffiittirln.o1l IJus ines..-;. M,1d1incs Cof'(X).r.;i. tion. 9. MicrrNlft h•n1 i~ ;-1 w-wsten!d 
lr.lcloma.rk ol M1cmsoft Cmµ.1ratian. 

OurP35l's 
printhead, for in- r 
stance, lasts up to mm ~---....;;;...,,,..1iiiii[1two times longer 
than anyone else's. 

17., - l 

In Touch with Tomorrow 

TOSHIBA 

Tostuoo America, lnc.. lnfnrmiition Syst ms Division 
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REVIEW: LEADING EDGE MODEL D PC 


board. There are four rows of 64 K·bit 
chips. two rows of which are in 
sockets. To upgrade the system to 
640K bytes. you need only remove 
the 64K·bit chips from the sockets. 
replace them with 2 56K-bit RAM 
chips. and change a jumper. The 
operator's guide includes complete 
and clear instructions for the change. 

DISPLAY OPTIONS 
The connectors for the monochrome 
monitor. color monitor. R&232C serial 
port. and parallel ports are clearly 
marked on the rear panel of the 
Model D. Between the monochrome 
and color jacks is a single-throw switch 
used to select either port. eliminating 
setup problems. You can circumvent 
the switch in software by using the 
familiar MODE command or the 
Model D MS-DOS's COLOR or 
MONO commands. 

The monochrome adapter is Her
cules-<:om patible: you can therefore 
display graphics on the monitor in 
varying shades of green or amber. 
Resolution is 720 by 348 pixels. The 
display has a nonglare surface and 
can tilt up and down. Both tex t and 
graphics characters are crisp and of 
high quality. 

DISK DRIVES 
The standard Model D comes with 
two double-sided 3 60K-byte 5 !4 ·inch 
floppy disk drives. mounted one over 
the other. A mechanical switch on the 
front of each drive locks the drive 

door closed after you insert a disk. 
The switches are not absolutely nec
essary. especially since you don't have 
to throw the switches to use the 
drives. but they do keep a disk from 
being inadvertently removed at an in
opportune time. 

The optional 20-megabyte hard disk 
drive replaces the 10-megabyte drive 
available with early model Ds. with no 
additional cost for the extra 10 mega
bytes. This drive replaces the second 
floppy disk drive. The hard disk con
troller uses one of the four expansion 
slots. If you want a hard disk but also 
want to keep your second floppy disk 
drive. you might consider one of the 
increasingly popular hard-disk-on· 
expansion-card systems. 

KEV BOARD 
The 83-key QWERTY keyboard has an 
IBM Selectric layout with large Return 
and Shift keys (see photo 1). The key
board feel is excellent. better than 
many of the more expensive key· 
boards. However. there are no sounds 
when you hit a key. The keyboard it· 
self weighs enough to keep it firmly 
planted on the typing su rface. and it 
comes with a 6·foot coiled cord. 

SOFTWARE 
The Model D comes with MS.DOS 3. I. 
GW·BASIC. a demonstration disk. a 
diagnostics disk. and the Leading 
Edge word processor. 

The demonstration disk is an ad
junct to the operator's manual and 

Photo I: Tfie Model D's 83-key QWERTY keyboard. 
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uses the monochrome card's graphics 
to walk beginners through the fea
tures and capabilities of the Model D. 

The diagnostics disk has twelve 
standard tests that you can run in· 
dividually or all together. The tests are 
well designed and include copious 
status messages that tell you how 
long the tests will take and how they 
are progressing. 

1b test compatibility, I ran a number 
of commonly used applications. in· 
eluding WordStar. MultiMate. PFS:Ac
cess. and a few games. I experienced 
no difficulties. To test the Model D's 
hardware compatibility. J used a 
modem board and an extended 
graphics adapter. and I replaced the 
floppy disk controller. Everything 
worked flawlessly. When I needed to 
change jumpers. the instructions in 
the operator's manual were easy to 
understand. 

DOCUMENTATION 
Three manuals come with the Model 
D: an operator's guide. a guide to MS
DOS. and a guide to GW·BASIC. 

Although the 110-page operator's 
guide isn't expensively produced. it's 
one of the best introductory texts I've 
seen. The manual gives excellent in· 
structions on setting up and getting 
started. There's a substantial section 
on possible problems and their cures. 
as well as a short introduction to MS· 
DOS and subdirectories. The book 
finishes up with clear. well-illustrated 
instructions on installing additional 
memory and a hard disk. The iother 
manuals are also of high quality. 

Although there is no technical 
manual for the Model D. more de
tailed information is easy to obtain . 
There is a toll-free support number. 
and the technical support people are 
knowledgeable and helpful. 

SUMMARY 
The Leading Edge Model D PC is a 
thoughtfully designed and well-built 
IBM PC clone. Jts long list of standard 
features makes it stand out from the 
pack. The lack of a higher processor 
speed (see page 2 70) is perhaps its 
greatest shortcoming. However. at 
nearly half the cost of a comparably 
equipped IBM PC. the Model D is a 
superb value. • 



ANYONE CAN BUILD 

ACLONE.BUI•• 


ONLY PANASONIC® 

GIVES YOU A 


BUSINESS PARTNER: 

Introducing the desktop computers that can make your life easier: 


the :Panasonic Business Partner and Panasonic Business Partner 286. 

Call 1-800-PIC-8086 for the dealer nearest you. 


You'll agree: THE EASIER, THE BETTER. 


Panasonic 
Office Automation~ 
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For $295 you can draw 


lnw cos1. high perfom1ance computer
ai<led design & drafting (CAD) software is 
finally available for use on your PC. 

There's never been a professional CAD 
J);LCk.aj,re so complete at such a low cost. 

Draftx I from Foresight Resources. 
Only S29S. 
Powerful , fuU-feamred second 
generation CAD software. 

Drafix I offers all of tl1e capabili ties 
you expea to find in packai,>es costing 
S2 ,000 or more 

This is not simpl)' a soupcd·up jJaint 
packai,-e Drafix I is a breaktl1 rough in 
c.lt-sign that org;ini;rcs sophLticated CAD 
fu nctiom imo smooth. fast operations. 
All or the drawing, designing and etliting 
functions that designers demand from a 
serious CAD tool are included in Drafix I. 

yo~.ThQ!!!rmS.2!l~!~"~l2!1S· 

· A breaktl1rough i.n scrttn dt'Sig11 

and visual user interface. 
Drafix I features the best oq:ani.71.'d 

screen design evt'f devised. \\:ry sim pl)'. 
it c.lisplays all tile infornrntion )'OU net"c.I. 
all of the time. 

The entire menu hicr.m::hy L1 di.splayed 
mnstamly. There's no need to memorizl' 
c.·ornrn ands or search for menus. 

Snap-mode options are continually 
sl1011•n on the left screen border and can 
he selected "on the fl { ' by either poimer 
df\•ia! or a single keystroke. Roll·down 
screens provide quick access to the vir· 
!llally unlirnitl'tl drawing. d~11lay and 
edit ing options. 

And it's al l cu111rolled ll\' ;t 1·crsatilc 
three-hutton mo11se. or digi tizer. wi1h oil· 
screen prompts so ead1Inmon function is 
clearly defined. 
AuloCAff compatible for easy 
expansion . 

If yo11 or SO!llt'On • in your CCJlllfl:tny 
alll':td)' uses A1UoCAD. Drcifix l off~r.; an 
inexpenSil'c \1".t)' 10 ~dd to yoL1r CJpahility. 

The 01;1ion:ll Drn fi x l/AiuoCA ll fi~ c.~· 
change Utilit)' penniL\ transfer of draw· 
ings between llr.ifix l and AutoCAD. 

It's tile perfect . low·tmt alternative 
for intTC'.i.sing your drafting :md design 
c1pacity. 
Unbelievable low bundle prices. 

To get you up :inc.I mn ning we offor 
two special hardware bundle:s - :ill 1he 
equi1»ncnl you need at prices you won 't 
licliC\'l! 

Gel Drafix I with your choice of 
forrington's .\lanager Mouse or the 
LOGl~10US~ C for just S395.00. 
Or get llrafix I with the SummaSketd1 
12" x 12" digitizer tablet with sly IL1s 
for just 5650.00. 
Order today. lake advantage of our 
30-day, money back guarantee 

We're so cerrnin )'ou'll like the per· 
fom1:mt-e lnd l'Cl'S•Hi!i11· of llr:ifix I You 're 
welrnme 10 1ry it rL1k free for 30 days. If 
you're nrn complc1c!y satisfied. rm1m it 
tu L I~ for a full refu nd . 

Find OU! just lmw gootl CAD sorl\1".U\' 

cm tie. For only S295 .00. 
Use our toll:frt<e numlier rrnd :l!lv 

major credit c:tJ'(j 10 order your mpi· 
of Dr.ifix I t0d~y. 
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Order Noo! Call Toll-Free! 

1-800-231-8574, 

Ext. 150 

D Drafix I CAD Packa ge 
o Drafix I with Mouse 

Torrington 
LOGIMOUSE 

$295 
5395 

D Drafix I wi th SummaSketch table! $650 
O AutoCAD File Exchange Utility S 95 

Dealer inquiries welcome 

Check. money order. Vlsa 
and MasterCard accepted 

FORES I G H T 
RESO..'l\CES t:~1Rr · 

932 Massachusetts 
Lawrence. KS 66044 
9131841-1121 
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THE XEROX 6060 


The Xerox 6060. which is vir
tually identical to the AT&T 
PC 6300 (see the review by 
Bob Troiano in the Decem
ber l98 5 BYTE). provides 
quiet. unobtrusive. and very 
fast operation. The machine 
is based on an Intel 8086 
microprocessor running at 8 
MHz. The 8086 uses a 16-bit 
data path. allowing faster 
operation than the 8-bit data 
path in the IBM PC For some 
applications. the Xerox 6060 
is nearly three times as fast 
as the lBM PC. The 6060's 
main problem is its very cost
ly support 

Besides the exterior color. 
the biggest difference be
tween the 6060 and the 
AT&T PC 6300 is the monitor. 
Like other Xerox computers. 
the 6060's monochrome 
screen is black and white. 
Green and amber apparent
ly are not available. There is 
also a noticeable difference 
in the software supplied with the 
Xerox 6060. Along with MS-DOS. you 
get a menu-oriented user interface that 
performs most MS-DOS functions. 

THE SYSTEM UNIT 
The Xerox 6060 system unit is about 
two-thirds the size of the IBM PC. My 
review unit contained a half-height 
IQ-megabyte hard disk drive and a 
360K-byte floppy disk drive. Both 
drives are very quiet. My floppy disk 
drive had a strong ejectlon spring. In 
many cases it ejected the floppy disk 
to the keyboard and sometimes to the 
floor. 

A pilot light and a reset switch are 
directly b€neath the disk drives. If you 
have one of those programs that turns 
your screen off after a few minutes. 
it's nice to be able to tell at a glance 

seems. this is more conveA fast--running machine nient than the access to the 
inside of many other ma

with an Intel 8086 microprocessor chines. Once the bottom is 
off. you have clear. unob

and a 16--bit data path structed access to the entire 
motherboard. Most of the 
circuitry is soldered in place 
ra ther than socketed. so you 
won't be able to do much 
with the motherboard other 
than change the switch set
tings. 

The backplane contains 
seven expansion slots tha t 
will accept most IBM PC-com
patible expansion boards. 
lWo slots also have an addi
tional connector that allows 
use of the full 16-bit data 
path from the 8086 micro
processor. The additional 
connectors are arranged and 
located differently from 
those on the IBM PC AT. 
el iminating any chance of 
using PC AT expansion cards 

BY WAYNE RASH JR. 

whether the machine is really off or 
if the screen is just blank. 

The rear of the Xerox 6060 contains 
the power switch. the communica
tions ports. the keyboard connector. 
and the monitor connector. The hous
ing for the cooling fan protrudes 
slightly over the main unit The 
parallel and serial connectors are next 
to each other near the bottom . Both 
connectors are DB-2 5s. The monitor 
connects to a third DB-2 5 located on 
the rear of an expansion board. Four 
screws allow you to remove both the 
top and bottom of the machine. 

Like the AT&T PC 6300. the Xerox 
6060 has its motherboard beneath 
the bottom panel. You must remove 
the bottom of the computer to 
change switch settings or to add a 
math coprocessor. As unlikely as it 

in the 6060. 
The disk controller and an optional 

memory-expansion card each take 
one of the seven slots. At the far left 
edge of the case is the graphics card. 
into which the monitor is plugged. 

THE KEYBOARD 
The Xerox 6060 keyboard is identical 
to that of the AT&T PC 6300. The rear 
of the keyboard can be raised and 
lowered to three different angles. The 
keys are arranged like those on the 
IBM PC. although the Caps Lock and 

um Lock keys have LEDs to indicate 
when they are active. The touch of the 

tco;rli1med) 
Wayne Rash Jr. is a member of the profes
sional staff of American Managemenl Sys
tems Inc. (17 77 North Kent St.. Arlington. 
VA 22209). wfiere Fre consults with the 
federal government on microcomputers 
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REVIEW: XEROX 6060 


Xerox has extensively 
modified some M&-DOS 
system utilities. 

keys is quite light. At the rear of the 
keyboard is a connector for the 
mouse. 

THE MOUSE 
The two-button optical mouse works 
with Screenmate. the MS-DOS shell 
(see description below). The left but
ton indicates a selection: the right but
ton confirms acceptance. You slide 
the mouse on a piece of gray card
board that comes supplied with it. An 
optical sensor on the mouse's under
side determ ines direction using the 
dots created by the cardboard's half
tone. The mouse is very sensitive to 
movement. and I obtained better 
results by using Wa5hi11gto11 Post want 
ads instead of the gray cardboard. 

THE MONITOR 
I found the screen of the Xerox 6060. 
which is black with white letters. tir
ing to use for long periods. I talked 
to people who had used this screen 
all day. and they complained of head
aches. I would recommend that you 
consider buying the color monitor 
from Xerox or the monochrome 
monitor and card from AT&T. 

Because the monitor receives its 
power through the same DB-2 5 con
nector that provides the video signal. 
you will probably have difficulty using 
a third-party monitor. The characters 
are not the same as the IBM character 
set. but they do not seem as striking
ly clear as those used by AT&T. A 
monitor stand allows you to tilt and 
swivel the screen. 

USING THE XEROX 6060 
The complete installation process for 
the hard disk-equipped review ma
chine took about 20 minutes. It takes 
almost no tra ining to start and run the 
computer. I was able to use the sys
tem before I looked at the documen
tation. When you turn on the system. 
it performs a number of self-diag
nostic tests and reports on their out
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come. The Xerox logo then appears 
for a few seconds. followed by the 
Screenmate main menu. You can use 
function keys or the mouse to control 
the menu functions. 

The Xerox 6060 is so fast that you 
may change some of the ways you use 
your software. For example. you may 
want to slow down Framework menus 
so you won't miss the animation of 
the windows. 

I used all my IBM PC application 
software in the 6060 without incident. 
although many programs ran faster 
than they do on other machines. In 
some cases there are special installa
tion programs for the AT&T PC 6300. 
If this is the case. use these special 
programs. since the PC 6300 is essen
tially identical to the 6060. 

Despite software compatibi lity. the 
Xerox 6060 is not totally compatible 
with the IBM PC. Since the 6060 has 
a 16-bit data path. it requires special 
memory-expansion boards. Thus. 
third-party memory and multifunction 
boards may not run properly. or they 
may not have the use of all their func
tions. A Tull 1'ree JRAM-2 board. for 
example. functions properly except 
that it does not recognize the extra 
memory. and the memory-related 
software for the board will not 
function 

THE SCREENMATE SHELL 
With MS-DOS, Xerox includes Screen
mate (which is called XMATE on the 
disk). a command-processing shell 
that provides all the functions from a 
menu. The Screenmate menu will re
spond to input from the keyboard or 
from the mouse. 

Nearly any MS-DOS command or 
program can be run from within 
Screenmate. but at times. such as 
when copying files. it is more difficult 
than simply typing the command at 
the command level. The only way that 
I was able to copy files while using 
Screenmate was to copy one file at a 
t ime. I was also unable to set the 
system clock from within Screenmate, 
despite following the directions 
exactly. 

Xerox has modified a few of the MS
DOS system utilities extensively. The 
MODE command. for example. refers 
you to the Xerox program Configur. 

which allows you to set up the com
munications ports by using a menu. 
You can even convert from codes de
signed for one type of printer to those 
of another. While you gain some ad 
ditional functions. you lose the con
trol that the original commands give 
you. I think it would have been pref
erable to retain the utilities in their 
original form so that advanced users 
would have access to them. 

Eliminated are two MS-DOS com
mands: the ASSIGN command. which 
lets you reassign disk drives. and the 
GRAPHICS command. which lets you 
print graphics screens using the Prt Sc 
key. This last function is replaced to 
some extent by the Xerox device 
drivers. which translate a program's 
codes to those of another printer. 

Whatever the trade-offs from the 
changes to the system utilities may be. 
one definitely useful change is Xerox·s 
on-l ine help files. Most of the pro
grams Xerox modified wi ll let you get 
more information about the com
mand by pressing a key for help. 

DOCUMENTATION 
Xerox has rewritten the standard MS· 
DOS documentation. The result is a 
set of manuals that should be under
standable to most beginners but is in
sufficient for more advanced users. 

The Screenmate manual serves 
more as a tutorial than as a reference 
manual. The manual has an index. but 
it is limited to a cross-reference of 
Screenmate operations. Less-used 
operations. such as partitioning the 
hard disk. are in the appendixes. 

The Screenmate manual is wel l writ
ten. and all operations are clearly ex
plained. New users should have no 
trouble following its procedures. 

Like the Screenmate man ual. the 
MS-DOS manual presents explana
tions in the form of a tutorial. a small 
disadvantage when you only need to 
locate a discussion on a single com
mand. Of course. the use of menus to 
control operations lessens the need 
to understand command syntax . The 
index of the MS-DOS manual is some
what more complete. 

The hardware and setup manual is 
excellent. lt explains each step clear
ly and completely with fine illustra

1co11ti11ued) 



REVIEW: XEROX 6060 


Xerox 6060 

Com pany 

Xerox Corporation 

1301 Ridgeview Dr. 

Lewisville, TX 75067 

(214} 420-7200 


Size 

15 by 151/2 by 151/4 inches 


Components 

Processor: Intel 8086 

Memory: 256K bytes, expandable to 

640K bytes 

Mass storage : Two half·height 360K·byte 

51/4-inch lloppy disk drives, or one floppy 

disk drive and a 10-megabyte hard disk 

drive 

Display: 12-inch white phosphor. 80 

characters by 25 lines; color is optional 

Keyboard: 83 keys. 10 function keys; 

indicator li ghts on Caps Lock and Num 

Lock keys 

Expansion: Seven slots. two of which are 

16-bit 

1/0 interfaces: One serial and one 

parallel port 


Software 

MS-DOS 2.11 ; Screenmate shell (XMATE) 


Documentation 

MS·DOS manual , Screenmate manual , 

hardware and setup manual 


Price 

Basic system with two floppy disk drives 

and 256K bytes of memory: $2605 

Basic system with one floppy disk drive, a 

10-megabyte hard disk drive. and 256K 

bytes of memory: $2810 

Basic system with one floppy disk drive, a 

20-megabyte hard disk drive, and 512K 

bytes of memory: $3505 


SYSTEM FEATURES 

MEMORY SIZE [K BYTES) DISK STORAGE (K BYTES) 


ooo eoo •IXIO 
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DISK ACCESS IN BASIC (IN SECONDS) 
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BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 

SYSTEM UTILITIES (IN SECONDS) 
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XEROX 6060 - IBM PC - APPLE llE 

The Memory Size graph shows the s1andard and optional memory 
available for 1he computers under comparison. The Disk Storage 
graph shows the highest capacily for a single Hoppy disk drive and 
the maximum standard capacity lor each system. The graphs for 
Disk Access in BASIC show how long it takes to write and then read 
a 64K-byte sequential text file to a blank floppy disk. (For the pro· 
gram listings, see BYTE 's Inside the JBM PCs, Fall 1985, page 195.) 
The Sieve graph shows how long ii tak.es to run one iteration ol the 
Sieve of Eratosthenes prime-number benchmark. The Calculations 

graph sho~ how long it takes 10 do 10,000 multiplication and 10,000 
division operations using single-precision numbers. The System 
Utilities graphs show how long it lakes lo format and copy a 40K· 
byte file using the system utilities. The Spreadsheet graph shows 
how long it takes 10 load and recalculate a 25· by 25·cel l spread· 
sheet in which each cell equals 1.001 times the cell to its left The 
spreadsheet used was Microsoft's Multiplan. The Xerox 6060 did 
not come with a copy of GW-BASIC; the tests were done with AT&T's 
version ol BASIC. 
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REVIEW: XEROX 6060 


tions_ However. I was displeased with 
the printer installation section. which 
would have you believe that you can 
only install a Diablo or Xerox printer. 
which is not the case. 

The hardware manual and both of 
the software manuals are deficient in 
one significant area-the proper han
dling of problems_The user is left en
tirely at the mercy of a local dealer 
or Xerox represen tative. 

SUPPORT 
The main problem with the Xerox 
6060 is the cost of repair. A bad flop
py disk drive wi ll cost over $900 to 
repair. according to one Xerox invoice 
that I saw_ The labor cost 585. and 
5855 was charged for a standard 
rn-inch drive. In another repair job. 
Xerox charged $5339 to replace a 
hard disk and the CPU board. 

BENCHMARKS 
Owing to its full 16-bit processor run
ning at 8 MHz. the Xerox 6060 is very 

fast. and in some operations it is 
almost as fast as the IBM PC AT (see 
page 277 for detai ls) . The hard disk 
and disk contro ller. wh ich have their 
own 808 5 processor. are also faster 
than most of the competition's. Disk 
accesses from the hard disk seem to 
be significantly faster than those from 
an IBM PC XT or compatible. 

The most notable improvements in 
operation involve the tests that 
measure processing speed. The 
Calcu lations and the Sieve o f 
Eratosthenes benchmarks ran on the 
6060 in nearly one-third the t ime that 
they ran on the IBM PC 

Disk format and disk copy times are 
significantly slower than those for the 
IBM PC because Xerox has changed 
the disk format util ity so that it auto
matically does a verification of the en
tire disk. whether it 's desired or not. 

CONCWSIONS 
Like the AT&T PC 6300. the Xerox 
6060 is a speedy mach ine. It runs 

well. operates with most IBM soft
ware. and is generally unobtrusive. 

You wi ll have to decide if you like 
the Screenmate shell. the optical 
mouse. and the black-and-white 
screen. Note that you can never get 
away from Screenmate enti rely. since 
many of the system utili ties reta in 
their menu-driven front ends. You may 
be forced to work your way through 
several layers of menus when all you 
rea lly wan t to do is issue a simple 
command. such as to change the data 
rate on the serial port. It's just too bad 
that Xerox eliminated some of the 
standard system utilities from MS
DOS. 

Overall. I was pleased with the capa
bility and speed of the Xerox 6060_ 
It takes the needs of the infrequent or 
unskilled user into account. and it 
serves this type of user better than 
nearly any other machine. The biggest 
question mark is service. and you 
should consider this before buying 
the system. • 

~16~ 
~,~~~~\, 

~~ MSDOS,•r PCDOS IBM PC, 
XT, AT compatibles. 

Form Editor: 
Al Techniques minimize keystrokes. 

Automatic multi-dimensional array 

recognition. 

Automatic field naming. 

Wordstar™compalible editor. 

Diagonal cursor movement. 

Pop-Up Windows/Menus. 

Multi-File Clipboard. 

Crash recovery_ 


Writes P r ograms in "C" 

Order Toll Free ~~' 
1-800-624-8711 - ' -J._,.

1· 8~;-~~8~;1~11 SYY.YS 
U NIX Is• lrad emar~ o l AT&T B o ll L.oboralorlos. 

Words lar js a lrademar.k or M•cropro Int Co rp, 

AFfiilatFo.rms1-11,Ii\ Style 

Program generation with power, 
sophistication, and especially 

Cyclic Forms !!! Free Source Code Included! 

Library Packages:Program Generator: 
Writes "C" Code. "C" source for all routines. 
Does aw generate reams of case B + Tree Manager features: 
statements like other similar Optimized Ian-out for each key 
products. type. 


Secondary key GETNEXT support.
Generated code is ultra-effic ient. User-defined ordering tor keys. 
Supports all standard data types 

Open File Cache places no limit onand user-defined types. 
the number of liles open at a time. 

Custom code independence · Code 
Disk-Based Garbage Collectorthat you add Is isolated lrom other 
handles variable length records and changes. 
multiple indexes per Ille. 

Files feature B + Tree index support. 
Window/ Menu manager is call

Partitioned screens support scrolling , compatible with UNIX™curses 
flat , and cycl ic forms, and Pop-Up package. 
menus. Generic list processor. 

Generated programs use supplied 

library routines and can use your Digifit Inc. 

favorite commercial libraries as well. 
 105 Clearwater Rd. 
Fitting solutions to digital problems... Belvedere, SC 29841 
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• Extremely easy to learn and use 

•Data is interchangeable with all modules and other products 

•Windows allow quick movement between tasks 

• Four background, one foreground mode. Can print on two 
printers or plotters and two communication devices (modem 
and main-frame direct connection) all at the same time. 

•Artificial Intelligence features reduce the number of 
keystrokes required to perform tasks 

Whal U1e experts say: 
" f am 5.'lfely say that J have yet lo come across a paci<age 
which demonstrates such functionalIty combined wtt.h sud1 
an innoV<1tlve approach to U1e man·madtlnc Interface. ABLE 
am to t>e congratulated on producin~ a product wt1lch 

achieves a ""'Y t~~~i~~~~~~~~~~~~EML 
"The best mulU·purpose product I ho\'e e\,,Jualed. Multi· 
tasking \tii'Orks great. able to print. make an on·line 
connection and edil a document at tl1e same time: · 


- rlobert Lawrence. ITI INFORMATION SYSTf,MS 
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What's missing from this picture? 




I 

Plenty. 


~ 
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While IBM· offers only one 80286· 
based personal computer, COMPAQ~ 
offers three. And no matter which 
COMPAQ Personal Computer you 
choose, each gives you more. 

Three choices 
For example, the COMPAQ DESKPRO 
286• has speed, storage and perform
ance that meets or exceeds the IBM 
desktop. For users who need comput 
ing to go, the COMPAQ PORTABLE 
286" is the most powerful portable on 
the market today. And the small
er, ligh ter, 80286-based COMPAQ 
PORTABLE IITM combines extraordi 
nary power and value. Both portables 
are full-function. They all run at 8 
MHz. And all reflect the quality, com
patibility and expandability COMPAQ 
is famous for. 

More options 
When upgrading, there's room for up 
to four half-height internal storage de 
vices in our desktop; only three in 
theirs . Our maximum 70 Megabytes of 
high-performance fixed disk storage 
beats their 60. Plus, both COMPAQ 
286 Computers offer an internal tape 
back-up, an option that IBM simply 
doesn' t off er. 

More standard features 
IBM does offer a way to connect their 
desktop computer to a monitor, printer 
or external modem - but only if you 
pay extra. COMPAQ builds in these ex
tras. Just as we build in shock isolation 
systems to protect data. We also build 
in high-resolution text and graphics so 
you need only one monitor, not two. 
What's more, tru e compatibility 
makes COMPAQ Computers ideal for 
connecting to mainframes, minicom
puters or to networks. 

The picture is clear 
COMPAQ refuses to compromise. 
That 's why our user satisfaction is 
highest in the industry. That's why 
we' re the world 's second-l eading 
brand of business personal computers. 
And why COMPAQ rose to FORTUNE 
500 status faster than any other com
pany in history. 
For a free brochure or the location of 
your nearest Authorized COMPAQ 
Computer Dealer, call 1-800-231-0900 
and ask for operator 22. In Canada call 
1416) 449-8741. 
IBM' is a regis tered trademark and IBM Pe rsonal 
Computer-AT'"" is a trademark of Interna tiona l Business 
Mach ines Corporation .<> 1986 COMPAQ Computer Corpo· 
ration, all rights reserved . 

romPAa® 

It simply works better. 



We think you1J be as excited about 
this new product as we are! 

THE KACllE BOARD 
lntelUgent host adapter in· 
terface for hard dlsk drive. 

COMPATmlLITY 
Apple 11+, lie and lie 
enhanced systems. Most 
SCSI hard disk drives. 

KEY fEA1tJRES 
cacbe lllemory·replaces 
mechaniral disk access 
with electJonic data 
transfer. 
.z.ao processor·Maintains 
256~ of"most frequently 
accessed data" in real 
cache memory. Automatic 
save function minimizes 
data loss. 
OMA·Transfers data faster 
than RAM. Cuts booting 
time in half. 

SUPER CHARGE 
YOUR SIDER 
Specific testing with Sider 
hard drive resulted In not 
only substantially faster 
data accessing but also 
improved performance of 
the drive itself. 

ATl'ENTION APPLE II USERS: 
The Kache Board is an intelligent host 
adapter interface for hard disk drives. 

KACHE BOARD DEVELOPMENT 
It took over two years of research and 
development and long hours of testing to 
make this product a reality. Ohio Kache 
Systems dared to go beyond RAM to bring 
hard disk users a new standard In 
perfonnance - The Kache Board. 

SUPERIOR TO RAM 
It's superior to RAM disk. thanks to the use 
of Cache Memory. Direct Memory Aca.ss 
(DMA). and an on-board microprocessor. 
When you combine these features with the 
perfonnance of hard disk drives, you're 
looking at an overall 25%-30% decrease in 
access time and the virtual memory environ· 
ment ofa minicomputer surh as the VAX. 

OKS. Kachc Board and Ille OllSlogo arc lnldcmam ofOhio 

Kache Sptems. Inc. 

Appif! b a n:gblcn:d lradcnwk ofApple Compulml, Inc. 

18'1 b • rcglstcrnd tradcnW1< ot lnlmlrdonal llmIDw 
Hachlncs. Tnc. 
Sider Is a trademark ofrlrst Cl.,. Paiphcral!J, Int. 
VAX Is a lr.l<kmarll of lllgltll l:qulpmcnl CDrp. 

KACHE BOARD PBRf'ORMANCE 

~ -

-
Load Run 
Time Time 

II 

Save 
Time 

• 	 Kache Board rerfonnance 
RAM Performance 

• 	 Apple Perfonnance with Hard 
Disk Drive 

• 	 Apple Perfonnance 

CONTINUOUSLY 
INCREASING PERFORMANCE 
As more data files reside in Cache. 
the perfonnance of the Kac:.he Board 
continues to improve beyond that of 
RAM disk. An increasing number ofdisk 
access requests are replaced by electronic 
data transfer from "real" rachememory(see 
graph above). 

Inq uiry 255 

AVAILABLE SOON 
Available soon: Ka.che Boards for IBM and 
IBM compatible systems. 

DIRECT FROM DE\IELOPER 
The Kache Board is available exdusively 
from Ohio Kache Systems on a direct mail 
basis only. For more infonnatlon on the 
Kache Board write for our free brochure. Or 
call us toll free at: 

1·800·338-0050 


l!lOhio Kache Systems Is a developer of 
computer enhancement products.. 



THE C. ITOH TRIPRINTER 


The lriPrinter by C ltoh is a 
hefty printer that produces 
pica. elite. condensed. italic. 
double-wide. double-high. 
bold. underlined . super
script. and subscript type
faces. It can also produce 
combinations of these type
faces (see the box on page 
284).The printer Jets you pro
gram dozens of functions 
such as print quality. pitch. 
and lines per inch using 11 
membrane buttons on the flat 
front panel. You read the 
printer's current status on a 
three-digit LED display. If any
thing goes wrong. you'll know 
immediately: the machine has 
several alarms. including one 
that signals overheating. 

All these features come 
with a considerable price tag: 
$1895 . The TriPrin ter is not 
for the casual user. 

SETTING U P 
Getting the TriPrinter out of 
the box and onto a sturdy stand is the 
hardest part of setting up: the unit is 
22 inches wide. 16\/i inches deep. and 
4 Vi inches high. It weighs almost 39 
pounds. After setting up. you simply 
lift the lid and plug in the matching 
interface and font cartridges. 

The interface cartr idge for the 
Model 20 lriPrinter (the IBM and 
Epson graphics-compatible version. 
which I reviewed) has the standard 
Centron ics parallel interface. Serial in
terfaces come with the Model I0. 
which is for DEC com puters. and the 
Model 40. designed for the Apple 
Macintosh. The Model 30. which 
emulates CIE and Printronix 300- and 
600-line-per·minute printers. uses 
both parallel and serial interfaces. The 
font cartr idges for all models are in 
Courier. a clean and readable type· 

BY ROBERT 0. SWEARENGIN 

A hefty printer that 

produces speedy drafts and 


high-quality graphics 


face. No other typefaces are available. 
The cartridge interface sets sell for 
$75 . or $245 with the optional 16K
byte buffer. 

The lriPrinter's ribbon ca rtridges 
snap in easi ly. The cartridges cost $3 5 
each. or $210 for six _This sounds ex
pensive. but the bidirectional nylon 
ribbons each provide 15 mi llion im
pressions. 

The printer's bui lt-in tractor feed is 
the best design I've encountered. al
though it makes paper a bit more dif
ficult to load. The rear-fed paper 
snaps into the bottom of the tractor 
feed. goes around the platen. and 
snaps again into the top_The double 
grip may be an example of over-engi
neering. but th is printer will probably 
be feeding paper long after other 
printers have jammed or worn out. 

The mechan ism works 
smoothly and can accom
modate paper up to 16 
inches wide. You can also 
feed paper from a slot on the 
bottom of the printer. In this 
case. the paper goes around 
the platen and attaches to 
only the top side of the trac
tor feed 

The printer performs five 
self-diagnostic tests. One in i
tial izes the EEPROM to 
factory-specified defau lt 
values for all functions. An
other test prints a menu of 
current default values. A 
standard slid ing-character 
test. in which each line 
begins one character over 
from the line above it. in
cludes graphics. A single
character test repeats the let
ter or number you select. 
and a mixed-character test in
cludes all the type variations: 
bold. underline. ita lics. etc. 

The front panel is well de
signed but takes considerable time to 
get accustomed to because of its 
numerous programming options. 
Each button represents a function and 
a numeric value. For example. the 
Reset (0) button returns the printer to 
its previous state. The Mode (I ) but
ton readies the printer for function 
changes. and the Test (21 button ac
tivates the test mode. Additional but
tons change commonly used func
tions without requiring you to change 
the Mode (I) sw itch: Forms (3) 
changes form length. Font (4) changes 
draft and letter quality. CPI (5) 
changes pitch. LPI (6) changes lines 
per inch. 1DF (7) controls top of form. 

1conli11ued1 
Robert D. S~arengin (P.O. Box 17 4 3. Nortfi 
Adams. MA 01247) isa professorof English 
and journalism and a freelance author. 
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REVIEW: C. ITOH TRIPRINTER 


C. ltoh TrlPrlnter (Model 20) 

Type 
Dot-matrix impact printer 

Company 
ClE Terminals 
2505 McCabe Way 
Irvine, CA 92714 
(714) 660-1421 

Size 
22 by 16112 by 4V2 inches 
39 pounds 

Features 
Draft and letter-quality text 
IBM and Epson graphics- compatible 
Highest speed: 258 cps (BYTE 
benchmark) 
2K·byte butter : additional 16K bytes 
optional 

110 lnterfac.es 
Parallel or serial 

Documentation 
90-page spi ral-bound user's manual 

Price 

$1895 


PRINT SPEED (CHARACTERS/SEC) 
QUALITY MODE DRAFT MODE 

LIST PRICE ($100) 
0 12 18 lO 

' 
lj $1 8 95 

$ 199 
SIT 

C. ITOH TRIPRINTER 
EPSON LQ-1500 

- Tl MODEL 855 

Acomparison al the C. ltoh TriPrinter with 
the Epson LQ-1500 prin1er (see the 
reviEM< in the December 1984 BYTE) and 
the Tl Omni 800/Model 855 printer (see 
the review in the January 1985 BYTE). 
Each printer has a fast-draft mode and 

a slower high-quality mode, among 
others. The Print Speed benchmark in
volves printing 50 rows of 80 As each 
at a pitch of 10 characters per inch in 
draft and quality modes. The prices 
shovvn include a trador-!eed mechanism. 

Th i s i s t h e C . It o h TriPri nter, 
le t t er qu a li t y. 
Th i s is underl ine d. 
This is boldface. 
This i s i t a l ics . 
This is boldface italics. 
Th is is double - wide_ 

This is double -high. 

and LF (BJ controls line feed. 
This process sounds complicated 

but is actually fairly simple. The 
printer EEPROM stores 49 fields. each 
representing a function with a menu 
of options. For example. field 34 is the 
print-direction function. Options on 
this field menu are number I for bi· 
d irectional (the factory default) and 
number 2 for unidirect ional print ing. 
To change from bidirectional to 
unidirectional printing. you simply 
punch the Mode (I) button and enter 
34 . The LED always displays the 
defaul t. which in this case is I . You 
then enter 2. and the display changes 
accordingly. The printer sends the 
change to the nonvolatile EEPROM. 
and unidirectional printing becomes 
the new default. This ability to change 
makes the printer extremely flex ible: 
you can tailor any number of defaults 
for a specific application. The new set
tings you choose rema in until you ini· 
tialize the EEPROM to return to the 
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original factory defaults. 
Al l function changes from the con

trol panel go to the EEPROM. You can 
also change functions with control 
codes from your computer: these 
changes go onl y to the printer's BK 
bytes of RAM and remain in effect 
until you turn the power off. The 
printer reverts to EEPROM defaults at 
the next power-up. 

SPEED AND QUALITY 
The TriPrinter is fast. although its 
throughput was considerably less 
than the rated maximum instanta· 
neous speed of 350 cps (characters 
per second) in draft mode and 8 7. 5 
cps in letter-quality mode. On the 
standard BYTE 4000-character bench
mark test. which involves printing 50 
lines of 80 As. the lfiPrinter's through
put at 10 pitch was 258 cps in draft 
mode and 66 cps in letter-quality 
mode. The speed was about the same 
on a 60-colum n one-page American 

English first-order random approxima
tion (see "'The Art of Benchmarking 
Printers.. by Sergio Mello-Grand. 
February 1984 BYTE) . 

I found the overall printing quality 
to be good. The 9-wire print head can 
produce a 9- by 8-pin matrix in draft 
mode. a 17· by 16-pin matrix in letter
quality mode. and 144 by 144 dots 
per inch on graphics. Keeping in mind 
that such judgments are always some
what subjective. I"d rate the draft 
quality as standard. The letter quali
ty is quite acceptable. but not as 
dense as daisy-wheel printing. I was 
pleased with the graphic reproduction 
of both large black designs and 
smaller intricate figures with fine lines. 

DOCUMENTATION . 

The li"iPrinter's step-by-step installa

tion instructions are clear and easy co 

understand. and the user's manual is 

packed with technical information. 

The chapters on operation and pro

http:lnterfac.es


REVIEW: 
C. ITOH TRIPRINTER 

gramming are thorough and detailed. 
However. the manual is not written 

for novices. and more detailed ex
planations would have been helpful in 
several places. Also. the organization 
of the manual could be improved. For 
example. when you·ve finished install
inl?, the printer. you must flip over 
some 20 pages to find the infor
mation about the printer's self-diag
nostic tests. Furthermore. there's no 
index-a serious omission. 

PROBLEMS 
A sliding aluminum catch on the left 
side of the 11'iPrinter locks the cover 
open for loading paper and making 
other adjustments. The catch on my 
printer got stuck several times. pre
venting the cover from closing prop
erly and triggering the "cover open" 
alarm. I tried to do some gentle ad
justments with no success. Finally the 
catch fell off. I had no problem clos
ing the lid after this. but I had to prop 
it open to change the paper. The com
pany says it is aware of the problem 
and is replacing the catches with im
proved ones. 

The printer's noise level is accept
able; it's rated at less than 58 deci
bels. However. the noise itself is some
what harsh. I'd recommend using an 
acoustic cover for operating the 
printer in quiet environments. 

CONCWSIONS 
Aside from the defective catch on the 
cover. the Tl'iPrinter is well con
structed. Once you spend the time to 
learn how to operate the control 
panel. you can easily exercise the 
printer's many options. It's hard to 
think of any necessary features that 
aren' t already built in. I liked the 1h
Printer and enjoyed using it. 

The price tag. however. raises a very 
serious question about the 11'iPrinter. 
particularly with its 9-wire print head. 
A number of printers with denser 
matrices 	sell for considerably less 
money. although the specified print
head llfe of one billion dots per wire 
should provide longtime. high-volume 
data-processing and graphics use. 
with the letter quality as an added 
bonus. lf its features fit your needs. 
the TriPrinter is certainly worth com
paring with other high-end printers. • 

Inquiry 364 lor End-Users. 
Inquiry 365 lor DEALERS 0 LY. 

Expand Your Computer~ 
TSP-IBM 179Capability ••• Instantly! f3 Port Switch) 

Now You Can Send Data to as ~ 
Many as Four Peripherals at .. 
the Touch of a Buttonl 
Via West Dara Switches do away with 
recabling forever. Simply connect between 
your compurer and princers. modems. plotters. 
terminals, networks. etc. and direct data to the 
peripheral you want at the touch of a button/ 

Our switches fit all types of computers and cable connectors. This 

includes code activated switches for keyboard control. Both seria l and 

parallel versions are available in 2. 3, and 4 port configurations. 


! 
XSwitches are also available. 

Over 22 switch types in stock for 
Apple. Macintosh. IBM PGAT/34/36/cs Se-rl'e< jfl Poru1 TS Serles 
38. WANG, and compatibles. We also112·8'1 13 PortsJ as Serfrs 

14 Poru l 	 offer a full Hne of cables and connec
s1os.110 	 rors. Cusrom orders are welcomed. 

All orders sl1ipped rreigh1 coJlecc. Add S41 
Unit for postpaid delivery Checks. Vis.a or 
MascerCard accep1ed. Arizona residents 

$72-79 

Peripheral> add 7%. Dealer inquiries inviced. 

534 Norch Stone Ave.ll~A WE5T~ h1c. Tucson, Arizona 85705 
" The Interface Compan y "' (6021623-5716 

IBM and IBM PCIAT-ln1ema1ional Business Madlin&'> Corp. M.aOln.losh and Apjlle-Apple
comPuiet. Inc. Wang·Wang Laboratorrcs, Inc. 
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RoboCAD-PC'M 

Patented 
Suspenslon 
System 

CAD and Mouse ••• 


••• Manager Mouse.™ 
,,...~..~ The serious mouse for the serious 

graphics and CAD user. Remember 
- all mice are not created equal 

Torrington's Manager Mouse is the only 
mouse that can answer yes to all these questions: 

• can it sustain extended use without • Does it have a unique, patented 
maintenance? independent suspension 


system for trouble-free
• Can it operate on a variety of desktop 
performance?surfaces at any angle? 

• Can it be used with Lotus 1-2-3".?*• Is it conveniently portable with no external 
power supply, no special pads? A mouse by any other name? 


You can't be serious. 


Manager Mouse can be used with these CAD programs: 
AutoCAD'M CadPlan'.. drafix 1 ''" EE Designer"' Procad"' smARTWORK'" 
CADKEY r" CADVANCEn' EasyCAD'" Generic CADD '" VERSACAD '" 
And these popular graphics programs: 
Freelance''" EnerGraphics 'M Harvard Presentation Graphics"'* DO-IT'" EGA PAINT"' 
Telepaint '.. Dr. HALO'" ClickArt Personal Publisher"' IPR/NT'" 

Call 1-800·982-0030 for the Manager Mouse dealer near you. 
"Specify Manager Mouse with KeyFree. •M 

Manage< Meuse Md KeyRee are reg1s1ered L<adernallls ol The Torrington Corr,pany. 
AutoCad o4 Autodesk. lr>e; CADKEY or Mic10 Comm! Systems Inc . CadPlan and 
CADVANCE OF CalOOmp: Oliel<An Personal PuOhsl\er or T/Maker Company, 00.IT al 
$uc:lic) Software Corp, Dr HALO or Me<:tia Cyt:>eme1i«. inc.:dralix 1 cl Foresight Re:!ourcos TORRINGTON
Corp.• Eas\'CAD cl E\Ou11011 Comiiolil'lg' Inc :EE Qe51gnet ol V1sionlc$ Corp ' EGA PAINT 
o4 RIX SohWori<s, lr>e . Ertc<Graphlcs oJEnenonK:S Research, Inc, Freelance al GraplitC 
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THE TURNER HALL CARD 


The IBM PC and many com
patibles were designed when 
256K bytes was considered 
an ample amount of mem
ory. Adding more memory to 
these machines req uires in
stalling an expansion card. 
Most expansion cards are 
already loaded with optional 
parallel and serial ports. 
However. the typical IBM PC 
user already has a parallel 
and a serial port. Adding a 
typical multifunction card 
could be expensive overki ll. 

One solution to this prob
lem is the Turner Hall Card. 
which expands tne IBM PCs 
memory by 256K bytes with
out adding any unwanted 
extras. The card also includes 
a clock/calendar and soft
ware to let you use the extra 
memory for print spooling or 
as a RAM disk. 

INSTALLATION 
To keep the price down. 
Turner Hall has kept the circuitry on 
this card simple. This makes installa
tion relatively easy for most users. If 
you have a 256K-byte IBM PC XT. the 
Turner Hall Card is the simplest ex
pansion ca rd you could possibly in
stall . All you have to do is remove the 
PC XT's cover. fit the Turner Hall Card 
into the short expansion slot. and put 
the cover back on . Your PC XT will 
now have 512 K bytes of memory. a 
clock. plenty of room for expansion. 
and you won't have had to change any 
switch settings or move any jumpers. 

The only mistake you could make 
during installation is to put the card 
in its expansion slot backward. This 
is possible because the card is so 
short and doesn't have a backplane 
connector. The owner's manual cau
tions against this potential problem. 

BY JONATHAN ANGEL 

memory up to the first adSimple-w-install and 
dress. If your IBM PC already 
has 512 K bytes of memory. inexpensive memory expansion for adding the Turner Hall Card 
will bring the memory up 
only to the DOS limit of 640K 
bytes. 

For machines that already 
have memory between 2 56K 
and 512K bytes. there are 
three options. First. you can 
disable some of your existing 
memory to bring it down to 
25'6K bytes. Second . you can 
add RAM with another ex
pansion card to bring it up to 
512 K bytes and then install 
the Turner Hall Card. You 
would then have 768K bytes 
of RAM . of which only 640K 
bytes could ordinari ly be 
used. Third. you can add the 
Turner Hall Card memory be
tween 256K and 512 K bytes 
and set switches. if avai lable. 
on your other expansion 
card to make sure its mem

IBM PCs and compatibles 

If your computer is not an lBM PC 
XT you will. at the very least. have to 
alter DIP switches on the mother
board to let your computer know 
about the new memory you have in
stalled. This is no more than you 
would have to do with any other card. 

However. some aspects of the 
Turner Hall Card make installation 
complicated if your IBM PC is not 
fitted with 256K bytes of memory. 
Most memory-expansion boards have 
a bank of DIP switches that let you 
select a variety of load addresses; the 
Turner Hall Card has on ly a jumper 
that sets its load address at either 
256K or 512K bytes. 

Thus. if your IBM PC does not 
al ready have 256K bytes of memory. 
you must add either chips or another 
expansion card to bring the machine·s 

ory address starts at above 
5 I 2 K bytes. 

Turner Hall 's documentation takes 
you through all these steps with good 
tables and illustrat ions. lt also shows 
you how to disable the clock on the 
card if your IBM PC already has one. 

SOFT WARE 
The Turner Hall Card comes with soft
ware for activating the clock. which is 
a device driver (CLOCK.SYS). You do 
not have to slow booting by clutter
ing your AUTOEXEC.BAT file with an· 
other program name. You can simply 
add the line 

DEVICE = CLOCK.SYS 
[co•1 li11uedl 

Jonathan Angel (678 Tennyson Ave.. Palo 
Alto. CA 94 30 I ) is a freelance writer and 
columnist. 
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REVIEW: TURNER HALL CARD 


Turner Hall Card 

Company 
Turner Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9607 

Computer 
IBM PC, XT. AT. or compatible with at 
least 256K bytes or RAM and one vacant 
expansion slot 

Features 
256K-byte memory expansion, clock/ 
calendar, and software for print spooling 
and RAM disk 

Documentation 
28·page owners manual with 
documentation for RAM disk and print 
spooler 

Price 
$99.95 

to your CONFJG.SYS fi le. and the on· 
board dock will be automatically ac· 
tivated when you tum your computer 
on. Furthermore. the clock can be per
manently reset simply by using the 
date and time functions in DOS: many 
competing boards require their own 
software to do this. 

The RAM disk and print spooler 
programs (RAMDfSK.SYS and 
SPOOL.COM) do not come with the 
board. Instead, Turner Hall sends 
them to you after you register your 
purchase. The documentation for 
these programs comes as a disk fi le 
that you must print. 

RAMDISK.SYS gives you a RAM 
disk that is variable in size from 64K 
to 360K bytes but limited to holding 
a maximum of 32 fi les. SPOOL.COM 
gives you a prin t spooler that can be 
as small as I K or as large as 64K 
bytes. Unlike some spoolers. you can 
vary its size or delete it from memory 
without rerunning the program . You 
can also pause it to change paper. I 

found that it worked with SideKick 
and SmartKey II without conflict. 

CONCWSIONS 
The Turner Hall Card is reasonably 
priced and supported by superior 
documentation and software. The 
workmanship is good. but the 256K· 
byte RAM chips are soldered in place. 
However. Turner Hall will give you a 
new card if anything fails during your 
first year of ownership. 

The only major flaw fs that the 
card's starting memory addresses are 
set only at 2 56K or 5 I 2 K bytes. Th is 
is too limiting: other expansion cards 
offer much more flexibil ity. 

l would recommend the Turner Hal l 
Card particularly to computer users 
who don·t want to study manuals and 
flip switches. For users of 2 56K-byte 
IBM PCs. X'JS. ATS. and compatibles. 
it is a simple and economical way to 
upgrade memory. The card wou ld 
also be useful fn any machine that 
lacks full-length expansion slots. • 

http:SPOOL.COM
http:SPOOL.COM




Try tucking this into a drmver 
when you 're done! Until nOll) you 
l111d to be tied to your desk in a 
tangle of cables and hard1vare to 
get AT power. Toshiba's 1'3100, 
on the otherhand, puts AT perfor
mance anvwhere !'Ou want. 

Specifications: 
• IBM PC-AT compatible 
• 80286 processor, nmning at 8 1Hz 

or4 MHz 
• 640KB RAM:, extendable to 2.6MB 
• Built·in lOMB hard disk 
• Built-in 720KB 3W diskette drive 
• MS-DOS 2.11 operating system 
• High-resolution gas plasma display 
• 	IBM Color Graphics Adapter (CGA) 

compatible 
• 80 x 25 character display 
• 640 x 400 bit-mapped 

graphics display 
• RGB, parallel, serial and external 

diskette drive ports 
• Carrying case. MS-DOS."' 

BASIC included 
• F'uU~ ized 81-key keyboard 
• 110/220 VAC switch-selectable 

power supply 
• 12.2" W x 3.1" H x 14.2" D 
• AU this-and onl)• 15 pounds 

The Toshiba T3100. 

Toshiba technology improves on AT 

functionalily: The T3100 gives you the 
power of an IBM® PC-AT' "' in a lean, 
15-pow1d computer that looks superb on 
your desk, and slips into a drawer when 
you don't need it. Take it home, take it 
to a meeting, take it around the world
wherever your work takes you. 

Don't let its size fool you. 
The T3100 is less than a third the size 

of the Compaq™Portable U, yet every 
bit as powerlul . It u es the same 80286 
microprocessor as the AT. and is fully 
IBM-compatible, so you can share data 
with the other desktop computers in 
your office. 111e T3100's lOMB internal 
hard disk gives you ample storage for 
sophisticated applications. A dual-voltage 
power supply lets you plug in and go to 
work just about anyv,rhere in the world. 
And Toshiba built in an advanced gas 
plasma screen, to give you the clatity 
and b1ightness of a CRT' display
without the bulk. 

Comp11ct is as compact does: 111e T3100 
is less than 11 t/1 ird the size ofthe Compaq 
Portable ll. 

More memory for 
more applications. 

The T3100's full 640KB RAM lets 
you work with the most popular IBM 
PC/XT"' and AT software: Integrated 
financial and analysis programs, large 
spreadsheets , lengthy docw11ents, elec
tronic filing and more. A built-in 720KB 
diskette dtive handles the new industry 
standard 3W' diskettes. Each IBM
compatible pocket-sized disk holds twice 
as much info1mation as a conventionaJ 
SW' diskette . And you can easily transfer 
data to and from other desktop compu
ters using Toshiba's optional external 5Yl' 
diskette drive. 

"Big" system expansion options. 
Like any full-function desktop system, 

the T3100 grows with your computing 
needs. Toshiba offers a full line of internal 

Softwar~ everywhere: U1e 13100 runs 
tlie most popular applications written for tile 
IBM PCIXT and AT. 

and external options, including an expan
sion chassis with 5 IBM-compatible slots, 
and an internal 300/1200 bps Hayes®
compatible modem. 

The next generation of computing 
is here. And it sure would look 
greatonyourdesk. Or away from it. 

Desktop computing will never be 
quite the same again, thanks to Toshiba's 
advanced CMOS and proprietary gate 
array LSI technology. The T3100 is 
backed by our reputation for high quality 
electronics, and by our 110-year com
mitment to tedmological excellence. 

See where desktop AT power is 
headed. 

The T3100 is here now! Ca1l: 

1-800-457-7777 
for your nearest 
Toshiba dealer. 

Now! 
Includes 
SideKick 
and SuperKey. 

In Touch with Tomorrow 

TOSHIBA 

TOSHIBAAMERICA. INC., lnforrn.1tion 'y•tems Oilision 
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A FRIEND INDEED. 

Face it. Everybody needs somebody some
time. And even the best PC occasionally 
needs help with faulty power. 

So give your hard disc or critical-use 
system LINE 2 power conditioning. And 
eliminate those nagging problems that your 
PC can't prevent. Like voltage sags and 
surges. Brownouts. Spikes. 

LINE 2 Power Conditioners are designed 

specifically with your PC in mind. High 
inrush currents don't affect them. Neither 
do power problems. And they're amazingly 
economical. 

A LINE 2 Power Conditioner can be 
your PC's best friend. And a friend in 
need is a friend indeed. Call us today at 
(619) 279-0831 , or contact your local 
Square D distributor. 

A Subsldl1rv of Squ~!t OCompany Inquiry J 51 for End·Users. 
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TURBO PROLOG 

BY NAMIR CLEMENT SHAMMAS 

In March. Borland Interna An easy-to-use tion to create object files, exit 
tional entered the arena of from Turbo Prolog. and 
artificial intelligence lan resume linking under DOS. 
guages by launching its nonstandard implementation The Turbo Prolog compiler 
Turbo Prolog complier. This 
review looks at version 1.0. 

ENVIRONMENT 
Turbo Prolog provides an excellent in
teractive environment in five windows. 
The top window is a one-line hori
zontal main menu that offers options 
that let you edit compile. and run a 
program: set up the compile options; 
perform file-related operations: alter 
the window setups; and quit 

A message window informs you of 
current activities. These include mes
sages related to file 1/0 and compila
tion progress. The dialog window is 
active when you run a program. It ac
cepts input from the user and displays 
results. The trace window is active 
only when a program (or portions of 
itJ turns on the trace option. This win
dow lets you follow the Prolog pro
gram in execution step by step. Turbo 
Prolog does not make a more ad
vanced debugger available. 

You can adjust the color. size. and 
location of the windows and save the 
updated configuration in a special file 
for a permanent setup. 

The built-in Turbo Prolog editor is 
very similar to that of Turbo Pascal or 
WordStar in nondocument edit mode. 
Turbo Prolog also provides a pop-up 
auxiliary edit window that lets you 
view or edit another Turbo Prolog 
source file. You can make nested calls 
to the auxiliary edit window. and the 
environment correctly recalls previous 
files once you have finished editing 
the current file. 

COMPILER 
The Turbo Prolog compiler lets you 
compile and run programs in memory 
or create external program files. Com-

has I 0 directives to fine-tune 
of Prolog for the IBM PC its operation. Among these 

·

pilation in memory is very fast and at
tempts to approach the immediate in
teraction of a Prolog interpreter. 

If the compiler detects an error, 
Turbo Prolog activates the editor win
dow. points out the location of the of
fending syntax. and displays an ac
companying compiler message that is 
highlighted at the bottom of the win
dow. One problem with this is that the 
error message is truncated if it is 
longer than the width of the editor 
window (although you can adjust the 
size of the window. as mentioned 
above) . The Turbo Prolog manual lists 
the error messages but offers no ad
ditional explanation or remedies. and 
some of the compiler error messages 
are unclear. 

When you create compiled program 
files. Turbo Prolog offers two alter
natives. If the program you are com
piling is relatively small. you can 
create an EXE file (executable at the 
DOS prompt) from within Turbo Pro
log. This makes the compiler create 
an object file and then call for the 
Microsoft linker. LINK.EXE. to pro
duce the EXE file. Following the link
ing phase. you are prompted to either 
run the new Prolog program or go 
back to the Turbo Prolog environ
ment. I found that it is best to go back 
to Turbo Prolog. exit from it. and then 
run the compiled program. I discov
ered that attempting to run programs 
using extensive recursion while hav
ing Turbo Prolog resident in memory 
invariably resulted in an "insufficient 
memory" run-time error. For large 
programs. you should select the op-

directives are ones that allow 
you to set the size of the in

ternal code array. include source code 
from another text file. display an 
analysis of your program as it is be
ing compiled. suppress the Control
Break or Control-<: options for pro
gram interruption. suppress compiler 
warnings. set up a modular software 
project. and trace the program flow. 

Turbo Prolog programs can inter
face with programs compiled in 
Pascal. C. FORTRAN, and assembly 
language. This allows you to write 
routines more efficiently in any of the 
above languages and then call them 
from a Turbo Prolog program. 

LANGUAGE 
The syntax of Turbo Prolog differs 
significantly from that of standard Pro
log. Being a Pascal/Modula-2 pro
grammer. my initial reaction was one 
of delight. Turbo Prolog is more struc
tured and enforces data type check
ing. which makes the source listings 
much more readable that those of 
standard Prolog. 

A Turbo Prolog program is divided 
into declaration sections. some of 
which are optional. The first program 
declaration section is the domains. 
where local user-defined types and 
lists are declared. The global domains 
section makes data types accessible 
by other program modules. The pred
icates section defines local predicate 
names and the number and type of 
arguments for each predicate. 

(co11tinued) 

Namir Clement Shammas (4814 Mill Park 
Court. Glen Allen. VA 23060) is a freelance 
writer and programmer. 
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REVIEW: TURBO PROLOG 


Turbo Prolog 


Type 

Programming language 


Company 

Borland International Inc. 

4585 Scotls Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8400 

Format 
Two 5V4·inch disks; MS·IPC·DOS lormat 

Computer 
IBM PC. two disk drives, 384K bytes ol 
memory, and PC-DOS version 2.0 or later 

Documentation 
225-page user's manual 

Price 
$99.95 

The global predicates section de
clares predicates accessible by other 
program modules. The optional goal 
section allows you to specify a con
sistent goal. If you want to try a vari
ety of goals one at a t ime. this sec
tion is omitted and you are prompted 
for a goal at run time. Programs com
piled into files must have a goal sec
tion. The database section specifies 
the predicates to which facts are 
added during run time. 

The clauses section is the last pro
gram declaration section and contains 
all the facts and rules. All the clauses 
in this section must be consistent with 
the declaration in the predicates sec
tion. Turbo Prolog does not al low you 
to define predicates that have the 
same names as built-in predicates. 
even if the numbers and types of 
arguments are different 

Turbo Prolog supports the following 
basic data types: characters. integers. 
real numbers. strings. symbols (also 
known in Prolog as atoms). and files. 
Symbols and strings can be used in
terchangeably. but internally they are 
handled differently. There are two ad
ditional special types: regdom. which 
is used with BIOS-related predicates 
to access the 8088 microprocessor 
registers. and dbasedom. which is 
used in conjunction with the limited 
dynamic database. 
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Turbo Prolog provides predicates 
for data type conversion and simple 
string manipulation. Standard Prolog 
uses symbols or instantiated variables 
for 1/0 redirection. making it more 
flexible than Turbo Prolog. Turbo Pro
log supports the list structures. which 
are declared by using the syntax 
list name "' data type • 

BUILT·lN PREDICATES 
Turbo Prolog contains a wealth of 
built-in predicates. many of which 
come from Turbo Pascal. These pred
icates perform math operations. read
ing. writing. screen handling, string 
handling, and type conversion. There 
are also fi le system. system-level. and 
language predicates. 

Turbo Prolog supports the absolute 
value, square root. random-number 
generator. logarithmic. and trigono
metric functions. It provides the MOD 
and DIV operators. as well as bit ma
nipulation predicates to perform 
AN D. OR. NOT. XOR. and shifting 
(left and right) operations. 

The reading predicates allow the in· 
put of different data types. something 
not needed in standard Prolog. The 
write predicate is "overloaded. ·· allow
ing the output of multiple arguments 
of different types and a formatted 
output Redirecting 1/0 is achieved by 
using the readdevice and writedevice 
predicates. 

The file system predicates enable a 
program to open a file for reading. 
writing. and adding data. Sequential 
and random access files are also sup
ported. The file position pointer in 
random access fi les can be taken in 
reference to the beginning or the end 
of a file. 

Turbo Prolog's screen- and window
handling predicates for text and high
resolution graphics allow you to con
trol the screen cursor and create. 
remove. select. and clear windows. 
High-resolution graphics come with 
basic plotting and line-drawing pred
icates as well as turtle graphics com· 
mands. 

Since Turbo Prolog is a data-typed 
implementation. a number of predi
cates are provided for type conver
sion. These predicates perform con
versions between characters. strings, 
integers. real numbers. and uppercase 

and lowercase characters. 
The implementers of Turbo Profog 

paid attention to low-level access. The 
predicates included in this category 
allow a variety of tasks. such as set
t ing and reading the system time and 
date. calling the IBM PC BIOS. invok
ing the Turbo Prolog editor. executing 
a DOS command from within a Turbo 
Prolog program. performing port 1/0. 
and POKEing and PEEKing bytes or 
words in the memory. 

DYNAMIC DATABASE 
Artificial intelligence languages. appli
cat ions. and expert systems rely 
heavily on databases to store and 
retrieve accumulated information. 
Standard Prolog is characterized by its 
ability to incorporate a wide variety 
of user input (clauses. rules. and facts) 
into its database at run time. The ab
sence of strict type checking and 
predicate checking in standard Prolog 
implementations offers superior flex
ibility over Turbo Prolog in this regard. 

Turbo Prolog's attempt to offer such 
a dynamic database ls hampered by 
both data type and predicate check
ing. The Turbo Prolog predicates that 
are involved in the dynamic database 
must be specified in the database 
section before program run time. This 
severely limits the flexibility that Pro
log was meant to offer. The imple· 
mentation deviates from the spirit of 
Prolog by its lack of a genuine data
base. Moreover. Turbo Prolog has no 
garbage collection routine to reclaim 
memory left vacant by retracted. or 
deleted. facts. 

Turbo Prolog does not implement a 
number of standard Prolog predi
cates. These omissions are important 
because they have done away with 
some powerful Prolog features. For 
example. list equality test has been 
rendered very limited by Turbo Pro
log, and complex data (such as mixed 
integers) is more difficu lt and some
times impossible. to define. 

MODULAR PROGRAMMING 
Turbo Prolog allows you to build 
modular programs. For these pro· 
grams you need to use the compiler's 
project directive and include to in 
clude a fi le containing the global do
mains and predicates. You create a 



REVI EW: TU RBO PROWG 


Tuble I: Be11chrnark tests for Turbo Prolog. Tests reflect tfie speed of Turbo Prolog i11 compili11g programs and the nm-time 
speui of tf1e compiled programs. Turbo Prolog seems to assign a good stack size to allow deepl'J nested recursio11. Floating-point 
operatiotts atid matfiematilal functions use the 8087 chip. 

Source File EXE File Memory Compile Compile and Link Run Time 
Test (bytes) (seconds) (minutes:seconds) (m inutes;seconds) 

List Reversal 844 46,637 2 1:22 0:11 
Floaling Point 610 46,478 2 1:23 0 :42 
Sieve 955 46,541 3 1:22 0:03 
Math Functions 1469 49,321 4 1:23 sqrt 0 :06 

In 0:16 
exp 0:28 
atan 0:19 
sin 0:18 

Factorial 634 46,313 2 1:20 0:24 
Tower of Hanoi 598 46,229 2 1:21 Height 5 0:03 

7 0:16 
10 2:14 

Disk Write 585 46,184 2 1:21 0:54 
Disk Read 448 47,915 2 1:23 0:29 

librarian file for each modular pro
gram project. This is a simple text file 
that lists all the names of the modules 
involved. The compiler generates a 
file containing the symbols table for 
each module involved. 

BENCHMARKS 
I carried out a number of benchmarks 
on Turbo Prolog using an IBM PC XT 
with 512K bytes of memory. an 8087 
math coprocessor chip, and a 20
megabyte hard disk drive running PC
DOS 3.1. 

The List Reversal test reverses a list 
of 50 integers 30 ti mes. The Floating 
Point test. which is similar to the stan
dard BYTE benchmark, repeats a 
series of four basic operations 5000 
times. The Sieve test extracts the 
prime numbers from the range of 
numbers from I to lOO. The process 
is repeated l 0 times. The Math Func
tions test clocks the speed of the 
square root. natural logarithm. ex
ponential. arctangent. and sine func
tions. Each function is evaluated 1000 
times using a fixed argument. The 
Factorial test evaluates the factorial of 
ten 1000 times. This tests the speed 
of a simple type of recursion. The 
Tower of Hanoi program tests recur
sion and the speed of screen output. 
The program accepts a variable tower 
height. 

The Disk Write test is the Prolog ver
sion of the standard BYTE test. It 

writes 512 blocks of 12 8 characters to 
a text fi le on an empty disk. The Disk 
Read test is the Prolog version of the 
standard BYTE test. It reads 512 
blocks of 12 8 characters from a text 
file stored on a floppy disk that con
tains no other files. 

Table l shows the resu lts of the 
benchmark tests. The Floating Point 
and Math Functions tests. by virtue of 
their speed. seem to automatically 
use the 8087 coprocessor. although 
the Turbo Prolog manual does not 
mention 8087 chip support. (The 
manual also incorrectly lists the arc
tangent function as arctan Instead of 
atan.) 

Turbo Prolog programs running as 
compiled EXE files seem to have ac
cess to a larger recursion stack than 
programs running within the Turbo 
Prolog environment. Turbo Prolog 
programs enjoy fast execution speed 
and larger stack size (relative to other 
Prolog interpreters). which permits 
deeper recursion levels. 

CONCWSION 

Turbo Prolog is an implementation 

with many good features: a very good 

Interactive environment. a fast com

piler and compiled programs, support 

for screen and window management. 

high-resolution graphics. low-level ac

cess. and mathematical functions. 


However. Turbo Prolog has a Turbo 
Pascal flavor in its compiler and strong 

data typing that create an identity 
problem for the language. Turbo Pro
log's lack of a genuine dynamic and 
flexible database is its main weak 
point. Strict data type checking 
weakens Turbo Prolog's ability to per
form more advanced symbolic pro
cessing. The lack of many important 
Prolog predicates deprives you of en
joying the unique features of standard 
Prolog language. Some programs 
written in the standard language syn
tax must be "hacked" before running 
with Turbo Prolog. while others may 
prove to be unportable. 

Borland International claims that 
Turbo Prolog is a large superset of the 
W. F. Clocksin and C. S. Mellish defini
tion of the language (Programming in 
Pro/og, 2nd edition. Springer-Verlag. 
1984). A glance through the language 
reference book disproves this claim . 
Turbo Prolog has enough changes 
from standard Prolog to earn it the 
name of "Tu rbo Paslog." As such. l do 
not recommend it if you are seriously 
considering becoming a Prolog pro
grammer. 

E.ditor's note: Tfie programs used in the 
be11chmark tesls of Turbo Protog are available 
for downloading from BYTEnel Listings (see 
the insert card following page 368). To run 
tfiem you will need an IBM PC witfi 384 K 
bytes of memory, PC-DOS 2 .0 or later. and 
Turbo Pro/og . Tfie programs fiave been 
grouped togetner in a single file called 
TBPROLOGTST • 
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Princeton. e
•ID 

Here are some of the reasons why 

Full EGA and CGA support. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when nwded. 

Compatibility. Princeton monitors are 100% compatible 
with leading personal computers like IBM®, Compaq®, and 
more. No matter what system you have, there's a Princeton 
monitor that's right for you. 

Qu~ Image. A .28mm dot pitch (the finest dot pi tch of 
all leadmg EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 

Easy Viewing and f.olonomk Design. Princeton 
monitors are designed Tor easy use, too. You get easy 
viewing with the HX-1 2E's black matrix tube and etched 

nonglare screen . The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 

ReUabllfty. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 

VaJue. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 

AvallablUty. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 

Reputadon. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability , and performance. 

IBM is: a tradema rk of 1n1crnmlo.nal Bus:iness Machine. Inc. Compaq is a tra demark or Compaq Compu ter Corp. 
Wall Str~S I Journal Is a <0g1s1e<ed l•ademark o1 Do w Jones. Inc. 
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best choice 
EGA monitors. 

for the no-compromise enhanced graphlc.s monitors, look for the Prtnceton Graphic 
Systems name. Prtnceton delivers everything you need In a quality EGA display, from 
crlsp, dear, full EGA support to rugged rellabUlty. When you choose Princeton you 
choose the best . 

.. 
Saloo by Fro dt:c t 

I :!1_.. 1JI li 
o t t t I -; , 

HX-9E. The first IBM compatible 9" high reso
lution color monitor to support EGA. Has a 
.28mm dot pitch black matrix tube and etched 
nonglare screen for sharp, crisp displays and 
features a built-in tilt/swivel stand and 
green/amber switch. 

HX-12E. The first IBM compat ible high 
resolution color monitor to support EGA with a 
.28mm dot pitch. The HX-12E builds on the 
award winning features of the HX-12 and 
featu res 640 x 350 resol ution for sharp, crisp 
text and colorful gra ph ics. 

Pf3,INCETON. 

GRAPHIC SYSTEMS 
AN IN T LL ICI N T BVBT MSI CO M P AN V 

501 Ewing St<eet 6 1dg A Prince ton. NJ 06540. Telex : 821 402 PGSPRI N, ~609) 663-1600. (600) 221-1 490. Exl . 804 
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SOFTWARE CAROUSEL 

BY MARK HAAS 

Software Carousel, by Soft to believe that you can set up A virtual memory managerLogic Solutions. is a virtua l a partition to hold 640K 
memory manager that allows bytes of memory. However. it 
you to have up to IO applica will actually be less. DOSthat allows you to shi~ between 
t ions loaded and available 
for use. Only one program at 
a time can actually run, how
ever. Unlike multitasking en
vironments such as Quarterdeck's 
Desqview. Software Carousel pro
grams that are not on-screen are in a 
state of suspended animation. For in
stance. you can start recalculating a 
large spreadsheet. switch to another 
program. and then return to find the 
recalculation continuing from the 
point where you left it. Nothing hap
pens to your spreadsheet while you 
are away from it. 

USE OF MEMORY 
Unlike many multitasking systems. 
Software Carousel allows each pro
gram. when it is runn ing, to use all the 
available memory in your system. 
Thus, you could load your spread
sheet program six times to work on 
six different worksheets requiring 
512 K bytes of memory (assuming you 
have suffic ient memory to store inac
tive partitions) and still be able to load 
and use four more programs with 
equal memory requirements. Soft
ware Carousel does this by setting up 
to 10 virtual compartments. called 
partitions. in memory to be used by 
the applications. This functionally 
turns your computer into 10 com
puters. Each time you switch between 
applications. it's like turning to an
other machine that is already running 
that application. There is no connec
tion between the partitions. however. 
You cannot. for example. move data 
from one program to another as you 
can with systems like Microsoft 
Windows. 

The active part ition is loaded into 
what Softl.ogic Solutions calls lower 

programs instantly 

memory. This is the main RAM ad
dressed by DOS. which can be up to 
640K bytes. Several smaller partitions 
can coexist in lower memory. making 
switching between them faster. Larger 
partitions need to be swapped in and 
out of lower memory from some 
other storage area. 

Software Carousel can util ize any 
available main storage memory for 
holding inactive parti t ions. On any 
machine you can access up to 640K 
bytes of RAM. the normal DOS limit. 
With an IBM PC AT compatible. you 
can have Software Carousel use up to 
16 megabytes of extended memory 
to hold inactive partitions. With an 
IBM PC XT compatible, you can have 
the software use up to 8 megabytes 
of expanded memory using the Lotus/ 
Intel/M icrosoft (LIM) standard. Any 
machine can use up to 6.4 megabytes 
of available hard d isk space to hold 
inactive partitions 

You can determine how much mem
ory. up to the limit of available RAM. 
each application will have access to. 
You wouldn't want to assign 512 K 
bytes of memory to a BASIC partition. 
for example. since anything above 
64K bytes would never be used. How
ever. you may want to have 51 2 K 
bytes of memory assigned to a parti
tion to run a program like Lotus 1-2-3 . 
Other programs may have differen t 
memory requirements. In general. it 
is best to use as litt le memory as 
possible for any given application. 
This will Improve Software Carousel's 
overall performance. 

The user's manual might lead you 

itself usually takes up be
tween 25K and 3 5 K bytes. 
Software Carousel uses 
about 7 5 K bytes. and resi

dent software. like SideKick. can take 
up much more. What remains is the 
maximum memory that you can 
assign to any partition. Software 
Carousel gives you some flexibility 
with this. For example. you can load 
memory-resident programs like Side
Kick and Keyworks selectively into in
dividual partitions. freeing up mem
ory for other partitions. You can also 
make these programs available from 
all partitions. 

SETTING UP 
Before you can use Software Car
ousel. you must first install and ini
t ialize it. Because of Softlogic Solu
t ions· copy-protection method. you 
can install Software Carousel only 
three times. However. the company 
will provide purchasers with a non
copy-protected disk at no charge. In
stalling Software Carousel onto my 
hard disk was easily handled by a 
batch file provided on the master 
disk.· After installation. I noticed in my 
root directory several additional "hid
den" files that were associated with 
the copy protection. 

After installation you must deter
mine how much memory you want in 
each partition and where the inactive 
partitions will be stored. You can 
assign any amount o f memory for 
each partition. in 161<-byte chunks. for 
up to lO parti tions. Some partitions 

(co111i11uedJ 

Mark Haas (5 5 FranciS<On Way. Kensington . 
CA 94 707) is an editor and compr~t.er con
sultant. He is a former managing editor for 
BYTE. 
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Software Carousel 

Type 
Virtual memory manager 

Company 
Softlogic Solutions Inc. 
530 Chestnut St 
Manchester. NH 03101 
(603) 627-9900 

Computer 
IBM PC or close c<impatible with 192K 
bytes of RAM , one disk drive, and PC· 
DOS or MS-DOS 2.0 or later. A hard disk 
is recommended. 

Price 
$49.95 

can be left empty. This. in turn. deter
mines the total system memory re
quirement. If. for example. you chose 
to have five partitions with 512 K bytes. 
three partitions with 384K bytes. and 
two partitions with 64K bytes. your 
total system memory requirement 
would be 3840K bytes. 

You also have to decide where you 
are going to get that much memory. 
If you are using an IBM PC XT com
patible. you have at most only 640K 
bytes of RAM. and you must get the 
rest of the required memory else
where. You can use an AST RAMpage 
card or a si milar expanded memory 
card. If you have another card that 
does not use the LIM standard. you 
can tum it into a RAM disk and use 
that Or you can use a hard disk. al
though this results in the poorest over
all system performance. If you have an 
IBM PC AT compatible. you can also 
use the machine's extended RAM. 
which is up to 16 megabytes. You can 
assign the memory requirements to 
your resources in any combination. 

Finally. you can name each memory 
partition. if you find this useful. You 
can give the partitions any names you 
like. and the names will appear as part 
of the DOS prompt to remind you 
where you are. Otherwise. they will 
simply be numbered. 

The partition sizes. the resource 
allocation. and the optional partition 
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names can all be saved for subse
quent use in an ASCII file. which can 
be modified at any time using most 
text editors. You can also add com
mands to this file to customize other 
functions of Software Carousel. such 
as reassignment of command keys (to 
avoid conflicts with other appl ica
tions) and to automatically load ap
plications into each partition. indud· 
ing multiple command lines. This is 
similar to having an AU1DEXEC.BAT 
file for each partition. Once you have 
Software Carousel running. you can 
change partition sizes and names. 

USING SOFTWARE CAROUSEL 
After Soft\vare Carousel has been set 
up on your computer. you can call it 
up manually by entering CAROUSEL 
or automatically by including it in your 
AUTOEXEC.BAT file. The software 
takes about one minute to load. ini
tialize. and load an application into 
the first memory partition. By press
ing a two-key combination (which you 
can define). you can switch to another 
parti tion. If you are in a partition for 
the first time. you wi ll see DOS load 
again. Then. if the partition is set up 
for it the appropriate application will 
load and run. 

The speed at which you can move 
from one partition to another 
depends on how much lower memory 
you have. how large the partitions are. 
and what type of backup memory you 
are using to hold the unused parti
tions. Large partitions will move more 
slowly than small ones: only one 
512 K-byte partition can exist in lower 
memory at once. while several 64K
byte partitions will fit at once and 
eliminate the need to swap partitions. 
A hard disk is the slowest device for 
holding unused partitions. while ex
tended and expanded memory are 
the fastest. The slowest time that I ex
perienced was about I 5 seconds to 
swap a large (448K-byte) partition 
from a hard disk. However. when I was 
using a 2 56K-byte partition together 
with two 64K-byte partitions. no swap
ping was needed. and the change 
took about 2 seconds. 

SoftLogic Solut ions says that Soft
ware Carousel wi ll run with most resi
dent software. including SideKick and 
ProKey. I had no problems using Soft

ware Carousel with a variety of com
mercial and public domain resident 
software. If you load these programs 
before running Software Carousel. 
they will be available in all partitions. 
On the other hand. if you load them 
from a particular partition. they will be 
available only in that partition. 

CONCWSIONS 
Software Carousel has some limita
tions. It wi ll not work with programs 
that boot directly without DOS [like 
Flight Simulator) or that use another 
DOS (like CP/M-86 or the p-System) . 
Some software has limited com
patibi lity with Software Carousel. For 
instance. programs that grab the key
board like WordVision and Smartcom 
II will run in a partition. but since Soft
ware Carousel cannot receive the re
quired key sequence to change parti 
tions. you must first exit the program 
to do so. Communications software 
can be a problem. too. While you may 
be able to switch partitions from 
within your communications software. 
you probably won't be able to change 
while you are on-line without fouling 
up the communications link. I was 
able to do this only whlle the system 
I was connected to was at a prompt. 
l f I changed partitions while data was 
moving in either direction on the com
munications link. or if line noise 
caused data to move. I could not 
resume communications when I re
turned to that partition. 

Some other types of software can 
change graphic controller video 
modes without informing DOS. These 
programs will cause problems. too. 
Finally. Software Carousel does not 
work well with dual-display systems. 
If you change displays while going 
from one partition to another. you 
may have a problem when you return 
to the first display. 

These limitations are minor. espe
cially when compared to Software 
Carousel's benefits. Being able to. for 
instance. write in one partition. switch 
to another partition to run a BASJC 
benchmark. do some more writing. 
switch to a third partition to use a 
Lotus 1-2-3 spreadsheet. change again 
to go on·line with BIX to get some in· 
formation. and return to my word pro
cessor is a marvelous timesaver. • 



LLA 

Genoa nmkes your PC look better. 

Outselling the rest, 
because it's the best. 
Genoa Systems Corporation, the bold new 
leader of the PC Generation, brings you the 
Spectra-EGA. Genoa is a company that is built on 
technological innovation and engineering excellence. 

Unlike the "Other Companies", Genoa controls 
its own future through continuous research and 
development. 

Backed by a major multinational concern with vast 
assets in the billions. GENOA IS HERE TO STAY!! 

Sales Offices in California, Texas, Georgia, & New York. 

Key distributors in Europe. 

Genoa Systems Corporation 
73 East Trimble Rd. 
San Jose, CA 95131 
(408) 945-9720 
FAX ( 408) 434-0997 

Inquiry 142 



That's right! ow up to eight PCS, word processors, 
CAD systems, or whatever can share two printers 
automatically. 

In addition to eight serial input ports, the 
PSU-81B gives you two output ports- one serial, 
one parallel - that can operate simultaneously. 

You also get lots of other convenient features, 
including a pause button, clear button, memory test, 
TOF, and of course, a 256K dynamically allo
cat.ed buffer. 

So for under $800, make your laser printer eight 
times more cost effective. 
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Check into our new PSU-81B, and other low-cost 
automatic printer sharing llllits, from the leaders 
in data communications technology. 

Call or write WTJ today for a complete catalog. 
In California, call (714) 979-0363. Telex 467741. 

800-854-7226 

westem 
telematic inc. 

2435 South Anne Sl, Santa Ana, California 92704 

Inquiry 373 for End·Users Inquiry 374 for DEALERS ONLV 



PARADOX 1.1 


Paradox. a relational data- mal tabular view. FieldThis relational database
base by Ansa Software. headings are at the top of 
balances contradictory fea each column with space 
tures: a powerful script lan has versatile features as well as beneath them for filling in 
guage (the Paradox Appli
cation Language. or PAL) 
against automatic keystroke 
recording of scripts; and a 
complex relational data structure 
against the intuitive query by exam
ple. which I will explain later. Paradox 
uses 5l2K bytes of RAM in conjunc
tion with virtual disk file management. 
It does not take advantage of ex
panded RAM cards (like Intel's Above 
Board). and it does not work with 
memory-resident programs. 

USING PARADOX 
Initially Paradox seems rather familiar. 
with its Lotus 1-2-3-type command 
line (opened using the FlO Menu key) 
and tabular format (one record per 
row and one field per column). Creat
ing a new database is also familiar. 
You simply name the fields and 
choose alphanumeric. -numeric. in
teger. dollar. or date types. Some 
validity checking is automatic; for in
stance. numeric fields will not allow 
alphabetic entries. Later you can 
define additional validity checks for 
maximum or minimum values. default 
values, table lookups. or specific field 
masks. You can also format number 
and date fields in several ways. 

Your first interaction with a file 
(which Paradox refers to as a table) 
will probably be the View option. 
which puts a table on the screen. 
After selecting this mode. you type 
the name of the table you want to see 
or press Return for a listing of avail
able tables. You can use the cursor 
keys to highlight your selection. If you 
type the first Jetter of the desired 
table name. the listing automatically 
compresses to show all tables begin
ning with that letter. If there is only 

BY RUSEL DEMARIA 

a powerful script language 

one such table. the command ex
ecutes. While you are viewing a table. 
its name heads the list when you per
form other commands. You can view 
up to 16 overlapping tables at once. 
moving from one to another using the 
Up Image (F3) and Down Image (F4) 
keys. 

Even after entering data. you can re
arrange, redefine. insert. or delete 
fields and change key-field assign
ments. I found the edit mode to be 
versatile and easy to use. although I 
had to get used to the idiosyncrasies 
of Alt-fl . which puts you in character· 
edit mode. and Ctrl-Backspace. which 
clears a field for a new entry. If you 
define key fields. Paradox automati
cally sorts according to key order. You 
can also resort into a new table. If a 
table has no key field. you can sort it 
to virtually any depth. Paradox then 
lets you choose whether to sort to a 
new table or within the existing table. 
Because Paradox creates temporary 
files on disk during a sort. the speed 
of the sort depends on the type of 
disk drive you are using (see table I). 

QUERY BY EXAMPLE 
Query by example is the most signifi
cant feature of Paradox. It allows you 
to examine. modify. and filter data 
from multiple tables without using 
convoluted syntax-sensitive com
mands. Paradox performs simple 
queries with astonishing ease and in
tuition . Selecting Ask from the main 
menu and then selecting a table dis
plays the query form for that table. 
The query form is similar to the nor-

selection criteria. 1b select in· 
formation from severa l 
tables. you display a query 
form for each. 

Entering find, insert, or delete in the 
leftmost column initiates these opera
tions globally using the criteria you 
set. The insert command will take 
values from selected fields in one 
table and insert them into another 
(the add command is similar). The 
delete command will remove a 
selected set of records from a table. 
Deleted records are stored in a 
special table; therefore. you can back 
out of the operation by inserting the 
table of deleted records. 

A simple query usually includes 
some fields selected to be displayed 
in the answer along with some selec
tion criteria. Multiple table queries 
use what Paradox calls examples. 
These are temporary variables that 
link tables on a common field while 
expressing the relationship between 
the tables that you want displayed in 
the answer. An example does not 
really have to correspond in length or 
data type to its field. For instance. you 
cou ld use a word as an example in a 
numeric fie ld. or a number in an 
alphabetic field. After the example 
and other conditions of the query 
have been entered. Paradox writes 
and executes the program needed to 
answer the query. Other database 
programs require you to write the 
search program. Paradox not only 
writes it for you. but it also uses 
heuristic goal-reduction techniques to 
minimize the search time. 

[co11li11ued1 

Ruse/ DeMaria (443 Lilikoi Rd.. Haiku . HI 
96708) is a freelance writer and computer 
consultant. 
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Paradox 1.1 

Type 
Relational database 

Company 
Ansa Software 
1301 Shoreway Rd. 
Belmont, CA 94002 
(415) 595-4469 

Format: 
Three 5V~· inch disks; not copy·proteoted 

Computer 
IBM PC with at least 512K bytes of 
available memory; color or monochrome 
monitor; two floppy dlsk drives or one 
floppy disk drive and one hard disk drive 

Documentation 
User's Guide, PAL User's Guide, 
lnlroducJion to Paradox, Quick Guides for 
Lolus and dBASE users 

Price 
$695 

You can select multiple criteria using 
AND. OR. EITHER . ..OR. or Nor 
operators. You do this by using ex
amples and by placing criteria in the 
query forms. You can also use the 
powerful changeto command for 
alterlng values in a field. You can 
search for literal values. wild-card 
strings. or ranges. You can also use 
the like command to search for strings 
that are similar to the input criterion 
(useful when you aren't sure of a spell
ing. for instance). The OuerySave op
tion creates an executable PAL script 
of the current query. You can use this 
script repeatedly either alone or 
within other PAL scripts. 

You can create calculated fields 
from the query form. In fact. this is the 
only way to create a permanent cal
culated field . (A calculated field 
created on an input form does not 
become a permanent field in the 
table.) 1b recalculate a calculated field. 
you must run the query again. 

A whole range of calculation and 
summary commands add power to 
queries but further complicate the 
query process. The more complex 
your quer.ies become. the stronger 
your fundamental understanding of 
the uses of examples and checkmarks 
and their proper placement must be. 
For those willing to learn query by ex
ample thoroughly. however. Paradox 
can become a powerful and multi
faceted tool. 

FORMS 
If you don't want a tabular listing of 
your file. you press the Form Tuggle 
(F7) key. Paradox then displays a stan
dard form. a simple listing of all fields. 
and allows you to define up to nine 
custom forms. Each form can be up 
to 15 screens long. You can use 
regular. display-only. and calcu lated 
flelds. or a special record-number 
field. Display-only fields are useful for 
repeating field information on other 
pages. You can choose from an im
pressive list of mathematical. scien
tific. financial. and other functions to 
create calculated fields. One limita
tion. however. is that you cannot for
mat calculated fields. For instance. if 
you are ca lculating a dollar amount. 
the amount will not display in dollar 
format. This is an annoying drawback. 
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You can also create borders using 
single- or double-lined boxes or any 
ASCII character. You can move fields 
or entire areas within the form. create 
different video display characteristics. 
and display or suppress field names. 

A fairly simple definition process 
lets you create a special form for 
entering data into more than one 
table at a time. Pressing the Do-It! (F2) 
key posts the data in the appropriate 
tables. This added feature is very 
handy. but it is not without its limita· 
tions. Although you can determine 

· where the data will go. you can't 
determine how it will be processed. 
For example. if you sold some prod
ucts and needed to update an inven
tory file. you could do this only from 
within a PAL program (explained 
below). not from standard Paradox. 
Another missing feature is automatic 
table lookup, which is the ability to 
complete entries by entering data in 
one field. For instance. on ly a fairly 
convoluted PAL procedure can take a 
customer number and automatically 
fill in the name and address. Also. 
unlike the Paradox norm in which 
changes in a table automatically up
date associated files. changing a table 
associated with a multientry form in
validates the form: you must redefine 
it. 

REPORTS 
The Paradox report generator is po
tent but. like the queries, using it 
becomes more difficult as you at
tempt to release more of lts power. 
You can generate an Instant Report at 
any time. This is a simple tabular print
out of the table you are working on. 
You can also custom-design reports 
that are up to 2000 characters wide. 
Paradox will separate these wide 
reports into separate pages for paste
up. You can even use Paradox for sim
ple mail-merge and form-letter pro
cessing. 

First-time database users may find 
the Paradox reports confusing. 
Paradox bands are similar to what 
some programs call partitions. The 
difference is that a partition simply 
defines a section of a report, while a 
band actually defines a concentric 
area. visually displayed on-screen. 

{(.()11U12u.ed) 
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Tfte outer bands 

of a report control all 

tfte inner bands. 

which may contain several other 
bands. One advantage of the band 
concept is that it allows any subdivi
sion or partition to have its own 
header and footer. A disadvantage is 
that bands can become confusing 
with complex reports. The report 
band controls the header and footer 
information for the entire report. 
Other bands include the page. group. 
and table bands. The table band is at 
the center with all the others sur
rounding it. It defines fields and field 
headers. Surrounding the table band. 
the group bands control the sorting 
and grouping of the data in the table 
band. Since the band concept is con
centric. group bands can contain up 
to 16 other group bands. The outer 
bands control all the inner bands. 

You can create groupings for in
dividual field values. ranges of field 
values. or a particular number of 
records. For instance. it would be easy 
to divide a sales report by date and 
subdivide it alphabetically by product. 
Another band could produce a space 
or other divider at regular interva ls. 

The sales report would contain three 
group bands: one for date. one for 
product. and one to control the 
divider. 

The lower section of a band displays 
subtotals. In the example above. you 
could easi ly subtotal sales by date. 
You can also create summary fields to 
count records or to give statistical 
summaries of each group or of the 
whole report. You can create calcu
lated fields anywhere on the report. 

Many standard reports use the 
tabular setup. but you can design your 
own reports to write checks. fill in 
standardized forms. or do form let
ters. Paradox's free-form report fea
ture lets you create variable-width 
fields so data can appear within text 
without distorting the results. 

Paradox does not generate multi
table reports. The only way to create 
a report that contains data from multi
ple tables is to create a new table 
from a query. Still. the query process 
is fast and easy enough to be an ef
fective alternative. unless you are 
short on disk space and don't have 
room for a new table. 

Another problem with Paradox 
forms and reports is that each as
sociates with only one table. Although 
you can borrow table structures when 
creating a new table. you can't do this 
when defining forms or reports. ln

(cc111i"uedJ 

Tuble I: Benchmark results. {Times are i'1 seconds.) 

File load: 

Bernoulli Box (1 .38)" 1.2,1.2,1.2 (1 .2) 

Floppy disk drives (3.4)" 1.5. 1.7,1.7 (1 .6) 


• First time ~le was loaded. Next three times are subsequent loads. Time in paren· 
theses indicates average load time. (Paradox builds a special internal directory to 
locate tables as they are used, thus optimizing later retrievals.) 

Sort test (within same file): 

Bernoulli Box 

Floppy disk drives 


Find last reoo rd in table: 

Bernoulli Box (nonindexed) 

Bernoulli Box Qndexed} 

Floppy disk drives (nonindexed) 


25.4,25.6.25.4 (25.5) 
82,80,80 (81) 

22,23,23 (23) 
3.6,3.5,3.6 (3.6) 
104, 104.105 (1 04) 

(Home/End keys instantly find first and last record in present table.) 

Advanced 
Authorized Dea1ers 

(Eastern U.S.) 
Aardwolf Mlcrosv.s1ems 
217 East BSth , Suite 102 
New York, NV 10028 
2121531J..7840 

Advanced Information Systems, Inc. 

1336 Edna S.E . 

Grand Rapids, Ml 49507 

6161243·1312 


Archive Systems, Inc. 

1876 N.W. 2nd Ave. 

Boca Raton, FL 33431 

3051393·4602 

Corporate Micros,, Inc. 

333 West 52nd St. Suite \204 

New York, NV 10019 

2121315-2853 


Crest Systems, Inc. 

2101 Magnolia Ave.• Suite 208 

Birmingham, AL 35205 

2051328·4882 


Fast Forward , Inc. 

129 Adams Street 

Louls'litle. KV 40206 

5021589-0301 


ICS Software 

P.O,C. 359015 

Brooklyn, NY 11235 

71 Bf743·4050 


INACOMP Compu1er Centers 

700 Remmington Road 

Schaumburg. IL 60195 

312/519·1900 


Micro City Computers 

110 West 31st Street 

New York, NV 10001 

2121563-6110 


Mitech Corporation 

#1 Perimeter Park South, Suite 335·5 

Birmingham. AL 35243 

2051967-0605 


Modular Management Sys1ems, Inc. 

451 Bloomlield Ave . 

Caldwell , NJ 07006 

2011228·3338 


National Al Lab, Inc. 

1800 Century Blvd.• Suite n o 

Atlanta, GA 30345 

404/633·3900 
Network Oat.a Sys1ems, Inc. 

3419 Pierson Plaoe 

Flushing. Ml 48433 

3131732-6340 


PC Connection, lnt'I. Inc. 

8709 S.W. 132 Slleet 

Miami, FL 33176 

3051235·8966 


PRISM Compu1er & Consulting 
Service,s, Inc. 

2100 Rlverchase Center, Suile 420 
Birmingham. AL 35244 
205/988·5111 

Don SMtz & Assoclales 

435 Oay1on Street 

Cincinnati, OH 45214 

5131421-1105 


Southeastern Systems, Inc. 

619 East Price Ave.• Suile N12 

Gastonia, NC 2,8054 

704/866·8048 


TENMAST SOFTWARE SYSTEMS 
1015 Richmond Road 
Lexinglon, KY 40502 
6061268·0995 
TRtMARC Systems, Inc. 

11716 Parktawn Drive 

Rockville. MD 20852 

3011231-4991 


Upen Computer Systems 

4701 N.W. 72nd Avenue 

Miami. FL33166 

3051594-2980 


TH 
SOFTWARE 
LINK, INC. o786E 
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THE APPLICATION GENERATOR 

AND RUNTIME MODULE 


Paradox is already an excellent 
database. but Ansa continues to 

improve and augment it. The newest 
additions to Paradox are the Appli
cation Generator (ApGen) and the Run
time module. 

ApGen is an elaborate PAL script de
signed to create well-structured code. 
The whole program is menu-Oriven and 
easy to follow. Using ApGen. you can 
create Paradox menus and submenus 
up to 10 levels deep with up to I 5 
selections per menu and l 5 tables per 
application. By choosing combinations 
of tables and scripts. you can design 
sophisticated Paradox environments. 
The resulting scripts are not only effi
ciently coded for you. but many stan
dard error-trapping routines are auto
matically included. For instance. when
ever you design a report to go to a 
printer. code is automatically included 
to warn the user if the printer is not 
ready to print. 

There are a few limitations to ApGen. 
Its applications conta in many in
dividual files. including scripts. data
bases. and forms. all of which must be 
in the same subdirectory as the ApGen 
files. The manual recommends that you 

use a separate subdirectory for each 
application. Although ApGen automat
ically creates a script to copy the ap
plication to a different disk or directory. 
fi le management would have been 
easier if ApGen had been able to con
solidate some of these files. 

Although you can use PAL to modify 
any script you create with ApGen. 
these modifications will be lost if you 
use ApGen to modify the application. 
In addition. you can't use the table 
view from within ApGen. although you 
can add scripts or hard-coded routines 
that do. When editing records in multi
table environments, the tables must 
contain key fields. Finally. you must 
have at least 1.8 megabytes of available 
memory on a hard disk to install 
ApGen. and at least 640K bytes of 
RAM to run it. 

ApGen is easy to use; you create and 
select tables just as you would with 
Paradox. You can design reports and 
forms or borrow them from existing ex
amples. You can also create selection 
criteria using familiar query forms and 
design custom ized help screens. 

ApGen runs much slower than Para· 
dox. perhaps because it is a PAL script 

and not a compiled program. Despite 
its sluggish responses. the program is 
useful. especially for nonprogrammers 
who would never be able to put to· 
gether a sophisticated application with· 
out this kind of help. Systems devel
opers will find that ApGen saves them 
a lot of time when coding applications. 
and it creates an excellent framework 
from which they can further customize 
their efforts. 

After you finish creating an applica
tion. you can use Paradox Runtime to 
run it. even without Paradox installed. 
Ansa will supply this run-time package 
for only 59.95 . 

There are very few limitations to the 
Paradox Runtime package. Basically. it 
can run any Paradox script or applica
tion. Typing PDOXRUN < filename> 
is all that is necessary to run an ap
plication. The Runtime files are quite 
large and fill the better part of two nop
py disks: therefore. Runtime would be 
most useful in a hard disk environment 
However. Runtime will run Paradox 
scripts and applications but not the 
main body of the Paradox program. 

About all that is missing now is a 
Paradox compiler. 

stead. you must make a macro script 
out of the definition process itself. 

PAL 
PAL (the Paradox Application Lan
guage) is a powerfu l programing lan
guage that contains a full set of 
mathematical. statistical. transcenden
tal. and financial functions. It is easy 
to create a PA L script with the full
screen editor provided with Paradox . 
In addition to having a syntax that 
should be sufficiently famlliar to 
dBASE and R:base programmers. PAL 
offers sophisticated menu generation. 
password protection. definable pro
cedures and procedure libraries. and 
an array structure that can capture en
tire Paradox records. even when the 
data types are inconsistent. PAL also 
has a debug mode that is activated 
automatically when a script fails to 
run properly. 

1 found that I had to program with 
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PAL to accomplish some of my goals 
with Paradox. but most users will not 
need to do much programming. If you 
want to use PAL. you can record key
stroke macros and then read them in
to your PAL script. This saves having 
to learn the whole language. and ex
am ining recorded macros can help 
you to understand the PAL syntax. 

SUMMARY 
Paradox has several other strong 
points. including an incremental Undo 
feature; exit to DOS (DOS shell) : fast 
import and export to and from ASCII. 
Lotus 1-2-3 . Symphony. dBASE II and 
Ill. pfs:File. and DIF formats: keystroke 
macros: and convenient date. arith
metic. and string handling. 

For the most part. Paradox lives up 
to Ansa·s claims of easy-to-use power. 
although it can become difficult as its 
operations become more complex. 
Paradox rivals programs like dBASE 

and R:base and may even be more 
suitable for many database projects. 
Within its self-im posed limitations. 
Paradox offers tremendous power. 
and a little dabbling with PAL can pro
duce wonderful results. With the ad
d ition of Ansa·s $9.95 Runtime 
module. Paradox can become a pro
gram for turnkey system design at a 
reasonable cost (see the text box 
··The Application Generator and Run
time Module" above). 

Learning Paradox is not an effortless 
process. bu t the manuals are infor
mative and the help screens are ade
quate. Especially pleasing are the 
short manuals that are included to get 
Lotus 1-2-3 users and dBASE users up 
to speed quickly. 

I was impressed with the versatility 
and forgiving nat ure of the program. 
For intense but intuitive relational 
data processing. Paradox performs 
very well indeed. • 



1be MSDOSIPCOOS vcadoD 
lollded wldl apedal feamresi 

• Execu1e any DOS command or RUN other
pnigram.'i frum the editor. 

• Quickly edit files as large a'i 300,000 
chamcters. 

• ·umpi le MIX C programs directly from 

let dlls price'fOOfyou. Our system Is powerful; it compll twlCe as 
filsc as the Olhers. Lo; completely standard, and Ifs very ebJ' IO use. Most C 
compilers are designed for wl7.31'ds. We have designed ours for you! 

that suppons all data types 
and the la1es1 femures like bil fields, enumerations, ~trucrure assignmenr, 
and passingrrerurning structures. 

that loads separately compiled files, searches libraries, and 
builds an execmable progr.1m. 

(including the 
standard C functions and the computer specific functions that provide direct 
access 10 rhe operating sys1em and BIOS). 

your program for minimal pace or 
nu'lXimum spet:d. 

, pc ·ify Your Compul 'r Name ---- 

Specify Disk Format-------

NAME -------------
mcnK>ry. The edilor automatically posl1lun.' 
1hc cur..or Ill 1hc firs1 em~r in }'Our 
progrJm. ~ 

AIM UTILITY 10 ..-.. 
an Incredible I 

Value AT ONLY . 
Call bly language routines l1P5: 

&om your c propams. The ASM Ulilicy ........ 

work! wi1h Micrclliofr's MASM or MOO c::m· 

bier ~1cms make ii t:a.'i)'! Works SI as if 

you were calling a C function, and you can 

(.-vt:n l-:tll C fun<.1luns from assembly Ian· 

guage. l.ois of u.o;eful assembly language 

function.<; are included as examples. 


Inquiry 12 

1ota1IDL'St:rip1ion Qu~m t i l y PRI E OrderISrli1-Screen ·rext 
$29.95 , ___E<lilor 

$39.95 f.___IC Compiler 

C :md T xt Editor 

I(Special) ___ $54.95 $___ 

ASM tJ1ility --- $10.00 $___ 

I'le a.~ ResidenL~ Add 6.125% 
S:1\cs·1i\X :::::;/'====:::! 
IShipping Ch:1rp,c:s (Sec at !Ughl) ::::/ $===~ 
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I 
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Strl! ' l-------------
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State _____________ 

Co. untme ZIP

.J 2 116 Easr Arapaho
J Suite 363 

software Richardson , T·xas, 7508 1 
.Ask aboul our Volume Discounts! 
Call 1-214-783-6001 B 
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QNX: With any other OS, your personal computer is asleep at the switch. 

If real -time performance is the key 
to the next generation of small 
systems. task-switching is the key 
t o real-time performance. 

QNX t ask-switching has been 
measured using standard Intel 
benchmarks. Here are the results: 
OS Compuler Processor Task 

Switches/ 
s~ 

ON>C r.,. IBMAT BM11z80286 2800 

QNX ' " rBIAPC 5Mhz8008 787 

XEN1X 1• lnlel-266 5Mh~B0286 21)3 

UNfX 1"' CODATA BMl1z68000 167 

XENIX '" ALTOS 5MhzOOBS 96 

UNIX ni• FORTUNE 6M11z68000 95 

The margin by which QNX out
performs UNIX-based systems is 
not accidental. QNX architecture is 
unique among multi-tasking small 
computer operating systems 
because it is modular. not mono
lithic. On the PC. this distinction is 
decisive: UNIX system overhead 
and processing demands sap any 
computer smaller than an AT. 

Because QNX was developed 
specifically for smaller computers. 
not "kluged" from an OS written for 
larger computers. its structural 
advantages are apparent. QNX was 
the first multi-tasking. multi-user 
OS for the IBM PC ( 1982). t he first 
again for theAT ( 1984) and the first 
networking OS for the PC and the 
AT ( 1984). For the forseeablefuture. 

QNX will remain the only real -time 
multl-user. multi-tasking OS for 
the PC. the AT and compatibles. 

As a networklng OS. only QNX 
provides integrated performance 
at the fundamental level of inter
task communications. The tasks 
need not be on the same machine: 
the messaging is network-wide. 

A task responsible for handling an 
A/D converter on one machine can 
provide data and accept requests 
from tasks on any other machine. 
For this reason only QNX can 

Multi-User 10 serial tcnnillals pot PC, AT. 

Mulll·"lllsklng 40(64) lasksperPC(AT). 

Networl<lng 2. 5 Mogabit token ring. 
255 PC'sandlor AT's per networi<. 
10.000 tasks per nelWork. 
thousands of users per network. 

Real Time 2800 1ask switeti.esrsec(AT). 

C Compfler 


Flexlblllty 


PC-DOS 

Manago Fast intertask communication between Cost 
P"oslng 1asks on any machine. 

implement true distributed 
processing. distributed tile systems 
and distributed devices. with no 
need for a central file server. 

Since QNX is modular. programmers 
can easily adapt and enhance the 
OS itself by adding their own 
system task. PC-DOS 2.1 or 3.1 '" 
can run as one ofQNX's many tasks. 

Wth over 20,000 QNX systems 
installed worldwide. QNX is the 
undisputed standard for real-time 
microprocessor applications. 

Standard Kernighan and RHCilie. 
Single PC, networked PC's, 
Single PC wi1h tllfminal s, 
Netwcrkod PC:S with tel'tninals.. 
No rontral s&M!rs. Full sharing of 
disks, clevices anr:t CPU's. 

PC-DOS runs as a ONX rask. 

From US$450. 
Runtimepricing available. 

For further information or a free demonstration diskette. 
please telephone (613) 726-1 893. 

The only multi-user, multi-tasking 

networking operating system 


(Cl 

By Quantum. 

for the IBM PC, AT 
and compatibles. 

Quantum Software Systems Ltd .. Moodie Drive High Tech Park. 215 Stafford Road, Unit 104. Ottawa. Ontario. Canada K2H 9C1 


llO B Y T t: • SEPfEMBER 19!16 Inquiry 290 




WORDPERFECT 4.1 

BY RICA RDO BIRMELE 

This latest version of Word- goes to the second list. which A word processor
Perfect from WordPerfect contains less common words 
Corporation is an improve that are also in the main 
ment over version 3.0. which spelling file. Finally. the dicwith a thesaurus, a dictionary, 
l reviewed in the December 
1984 BYTE. Whi le it retains 
many of the useful features 
of its previous versions. 'J.brd-
Perfect 4.1 has many new and im
pressive features. 

IMPROVED FEATURES 
A number of WordPerfect's old fea
tures have been improved. The block 
command highlights the text con
tained within a block to be moved: 
remembering what is included within 
the block is no longer necessary. 
Previous versions of WordPerfect let 
you work on two documents at a time 
and move text between them. but 
they required you to go through 
menus. Now switching between two 
documents is accomplished by press
ing a dedicated key. making the oper
ation much faster. 

Now you also have the choice of 
having two documents appear on two 
different screens. or as two windows 
on one screen. 

If you need to switch to another pro
gram. you can do so by exiting to 
DOS from within WordPerfect. You 
can then run the other program. leave 
it. and return to your place in Word
Perfect by typing EXIT. 

Footnotes can still occupy the tradi
tiona1bottom of the page. or you can 
put them at the end of a document. 
Notes can be up to l 6.000 lines (ap
proximately 300 pages) long. They 
can be numbered in sequence (with 
WordPerfect keeping track of the 
numbers as you insert or delete other 
notes} or marked by asterisks or 
number signs. 

WordPerfect protects you from your 
errors better than before. For instance. 
a big help in error protection is the 

and many editing tools 

Undelete feature. A group of charac
ters that you erase before moving the 
cursor is saved to a buffer. From there 
the characters can be recalled with 
two keystrokes. This also provides a 
shortcut for cutting and pasting small 
amounts of text. 

Directory listings are still alphabet
ized. but WordPerfect now has a 
number of added features. For in
stance. you can look at a file's con
tents without having to actually load 
the file. You can also search through 
the files within the directory for a 
word or word pattern. 

An undocumented feature of the 
directory is the ability to batch-print 
or batch-delete. If you have a number 
of files that you want deleted or 
printed you simply move the cursor 
to highlight the name of each file and 
press the asterisk key. Then you enter 
a command to either delete or print. 
and WordPerfect will do it all at once. 

SPELLING DICTIONARY 
WordPerfect's spelling dictionary now 
has I00.000 words (without taking up 
more disk space than the smaller old 
dictionary), and it has room for you 
to add about 10.000 words of your 
own. The dictionary includes some 
common legal and medical terms. 
which wil l be a bonus for some busi
ness users. 

The dictionary works by comparing 
the document on your screen with 
three lists of correctly spelled words. 
The first list contains common words 
that are in the main spelling file. If a 
word is not found there. the dictionary 

tionary checks with the third 
list. which contains words 
that you have entered in the 
dictionary yourself. 

One of the most difficult errors to 
find in a document on a computer 
screen is the same word inadvertent
ly typed twice. WordPerfect·s dic
tionary looks for this kind of error 
whi le it checks for correct spelling. 

If the dictionary finds a misspelled 
word. you can have it automatically 
corrected by selecting it from a list of 
numbered words on your screen. You 
can also use the dictionary to look up 
words that you are not sure of by pat
tern matching (for instance. checking 
all words beginning with ind) or by 
phonetic spelling. WordPerfect also in
cludes a uti lity. SPELL.EXE. which 
allows you to easily manipulate any 
part of the dictionary. 

After the dictionary is finished 
proofing your text. it tells you how 
many words the document contains. 
If you simply want a quick word count 
whi le you are still writing. one key
stroke when you are in WordPerfecrs 
dictionary mode will give it to you. 

EDITING T OOLS 
WordPerfect has an outl ining facility 
that you can use as an outline pro
cessor. It will also automatically 
number paragraphs or whole sections 
of text. 

One error that many beginners 
make is not saving their work. Word
Perfect 4. I helps out by automatically 
saving your work into a special file if 
you choose. You can set up this faci li

lto111111~ed) 

Ricardo Birrnele (P.O. Box 1166. Bothell. 
WA 98041) is president of The Cantilever 
Group. 
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REVIEW: WORDPERFECT 4.1 


WordPerfect 4.1 

"fype 
Word processor 

Company 
WordPerfect Corporation 
266 Wem Center St. 
Orem, UT 84057 
(800) 321-4566 

Format 
Five 51/4·inch disks 

Computer 
IBM PC, XT. or AT with at least 256K 
bytes of memory; color or monochrome 
monitor; two floppy disk drives or one 
floppy disk drive and one hard disk drive 

Documentation 
User's manual 

Price 
$495 

ty as a default or when you first start 
the program. 

WordPerfect lets you create tables 
of contents and indexes almost auto
matically. You simply indicate that you 
want a particular word or phrase from 
the text included in them Word
Perfect will also keep track of in
dividual items to be incorporated into 
the table of contents or index while 
you modify a document's text. 

1\vo other useful editing tools are 
the new Redline and Strikeout fea
tures. With Strikeout you can mark 
text that you may want to delete later 
by having a dash overwritten on each 
letter. Redline text-text that ls added. 
but you aren't sure you want to keep 
in-is marked by a vertical bar to its 
left. Both Strikeout and Redline text 
can be deleted automatically before 
a final printout. 

WordPerfect also has a thesaurus 
that will look up a word you specify 
and provide you wlth choices for its 
replacement. You can also scroll 
through successive lists of words until 
you find the word you want. 

MERGE FACILITY 

WordPerfect 4. I's merge facility is sec

ond to none It will do the usual merg

ing of mailing lists and boilerplate let

ters. but it also allows input from the 

console during a merge. In addition. 

WordPerfect can pick up the date 

from your computer's system calen

dar and insert it automatically into 

your text. 


ADDITIONAL FEATURES 

WordPerfecrs programmers have 

gone out of their way to make word 


Tuble I: Bendimark results (in sewmls) . 

WordPerfect 4.1 WordStar 3,3 Microsoft Word 3.0 

Program load 12.8 9.5 24.3 
Load 4000-word file 4.2 4.2 5.7 
Save 4000-word file 15.6 26.7 30.0' 
Cursor through file 75.7 48.6 90.1 
4000-word search 8.7 12.5 18.2 
400 replacements 12.8 25.3 85.7 

'average time using MS-DOS 3.1 
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processing simple by anticipating the 
way users work. For example. when 
you press F3-Help, you have two 
choices: You can press any function 
key to get an explanation of what 
that key does. or you can press any 
letter key to get an alphabetical index. 
This index lists WordPerfecrs features. 
the key that executes each feature. 
and the name that WordPerfect calls 
each key. Because Hef p is so easy to 
use. this program becomes almost 
second nature very quickly. 

WordPerfect 4.1 has a new version 
of the PRINTER.EXE utility. which lets 
you drive almost any printer. If your 
printer doesn·t appear on the list. you 
can define it in exhaustive detail by 
going through a simple fill-in-the
blanks process. You can use any of the 
194 already defined printer patterns. 
or you can modify the installation of 
any included printer. The process is 
very easy to complete. 

A Convert utility allows you to 
transform Vvt>rdStar files to ASCII files. 
This utillty also lets you interface data 
between WordPerfect and database 
programs. I used it to insert data 
generated from a Reflex database into 
a text file with no difficulty. 

DOCUMENTATION 
WordPerfect 4.1 's documentation is 
divided logically into step-by-step 
tutorial and reference chapters. The 
more involved functions. like mail 
merge. math functions (whlch are 
much like a spreadsheet). and special 
features. are discussed in separate 
chapters. Each of the program's com
mands is clearly explained with an il
lustration color-coded to the key
board template. 

CONCWSION 
Usually. updates to established pro
grams are simple bug fixes or re· 
hashes of the previous versions. This 
is not the case with WordPerfect 4. \. 
It retains all the good points of fts 
earlier versions, especially things like 
its clean screens and fast response to 
keyboard input (see the benchmark 
results in table \ ). In addition. Word
Perfect's capabil!ties have been in
creased. It will do anything you can 
reasonably require a word processor 
to do.• 
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Whalif... 
'YOU COU.D SAVE A BIG 
FIFTY DOLLARS ON THE NEW 
QUIET.ET PLUS PRINTER? 

Hyour old printer is beginning 
to sound likean industrial chain 
saw, !OU should give a listen to the 
new QuietJet PiuS printer fro~ 
Hewlett-Packard=ft2ives you quiet
operation and su printing qual
ity at a very ble price. Arid 
for a limited time, you can get a $50 
rebate on any QuietJet Plus you buy.

Just visit yourHP dealer for a 
QuietJet Plus demonstration. You11 
see its near letter perfect printing 
quality. And how its wide caniage 
lets you print a wide range ofdocu
ments, from short memos to long 
spreadsheets. You11 hear-or 
almost hear-how inaedibly quiet 
it is. So quiet thatyou can carry on 
a normaf telephone ronversation 
without being disturbed. 

The Quiet}et Plus represents the 
kind of business computing inno
vations you've come to expect from • 
the company that never stops
asking, "What if.. . ?" 

So ifyour printer is breaking the 
sound himer, just call1800'367-4772, 
Dept. 276C for the Hewlett-Packard 
dealer nearest you. 

Oller e•por s 9130/86. Retla t• available when submi1ted wilh proof of P<J•chase and official f0<m311ail· 
able at ~ar tidpalins dealers an<J from HP sa les reps. Void v.1ie<e taxed, re!lrk led"' forbidden b_y raw. 
© 1986 Hewlell ·Packard Company PG603BT9 
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R·E·V·I·E·W F·E·E·D·B·A·C·K 


EXPER0PS5 
.. ExperOPss·· by William Jacobs (July) ref
erences the OPS5+ product and indicates 
that it is owned by Artell igence Inc. This 
is incorrect. OPS5 + is the exclusive prop
erty of Computer Thought Corporation. 

CLE N (ARTER 

Plano. TX 

Computer Though t (1 72 1 West Plano 
Parkway. Suite 125, Plano. TX 75075) 
now owns OPS5+ following a legal set
tlement with Artel/igence Inc. Version 3.0 
sells for S/850. 

Jon Edwards 
Senior Technical Editor. Reviews 

PANASONIC EXEC. PARTNER 
Having purchased a Panasonic Exec. Part
ner. I was quite interested in the review 
(Aprill. My impression of the machine 
roughly parallels Rich Malloy·s. However. 
I have a few observat ions to add. 

The Exec. Partner is a ..quickie·· design 
by Panasonic to put its plasma display 
technology to consumer use. The system 
ROM and BIOS seem to be taken directly 
from the Sr. Partner. and the motherboard 
looks very similar to the one inside the Sr. 
Partner as well . Since the 8086 is in a 
socket. I tried for a performance upgrade 
with a EC V30 chip. However. it didn"t 
work. I continua lly got a PIT (program
mable interface timer) fault message with 
more than one chip. I hea rd there is a 
"mystery· · component on the mother
board that needs to be changed. but I was 
unable to find the needed information. 
and I had my 8086 reinstalled . 

I agree with the author that the internal 
printer is of marginal use. Still. trom a con
venience point of view. no one can argue 
with having a printer built into a machine. 
If the printer could be induced to use 
regular bond or tractor-feed paper. it 
would be much more usefu l. 

If a printer that uses normal paper can
not be adapted to the machine. Panasonic 
should get rid of it Then there would be 
room for three fu ll-length IBM expansion 
slots or si x half-size cards. With all the half· 
size expansion cards that are emerging. 
there would be plenty of room for cus
tomizing the machine. 

The long memory check on power-up is 

annoying. but I think it could be bypassed 
with a proper setting on the motherboard 
DIP switch. I find that Peter Norton's SJ 
utility gives some strange readings every 
now and then. Th is may be related to the 
dHficulties the author had running Side
Kick. However. I have experienced no such 
problems with SideKick. 

The annoying habits of the display are 
more of a system ROM problem than a 
hardware problem. However. Panasonic 
has demonstrated a full-color version of 
its plasma screen. Add an EGA ch ip set 
and you have a very impressive machine. 

CHAR LES KUHLMAN 

Berlin. West Germany 

AT&T UNIX PC 
As a cu rrent user and programmer of a 
U IX PC I noticed a few mistakes in the 
review of the ATFrT UNIX PC by Alastair 
I. W. Mayer [May) . The artic le is based on 
the old UN IX operating system (version 
2.0]. which is slower than the current ver· 
sion 3.0 (i f you have 2.0. AT&T will give you 
a free upgrade to 3.0J. An example of the 
higher speed of the current version is the 
resizing of windows. which the author 
stated took 2 seconds with 2.0. It now 
takes under I second with 3.0. 

The motherboard is available with 512 K 
bytes or I or 2 megabytes of RAM. A 
memory-expansion card with up to 2 
megabytes of RAM can be added. wh ich 
brings the system up to 4 megabytes. Cur
rent ly. 20-megabyte. 40-megabyte. and 
67-megabyte hard disk drives are avail 
able. A point worth noting is that all hard 
disk drive and floppy disk drive accesses 
are done through direct memory access; 
thus. the microprocessor will not be 
slowed down. 

The U IX PC can read MS-DOS files as 
stated in the review. but it can also run 
most MS-DOS applications with the use 
of the DOS-73 expansion card . This card 
contains an Intel 8086 processor as well 
as the ability to su pport the 8087 math 
coprocessor. The card also allows you to 
maintain fu ll multiprocessing. 

The author said there was a need for a 
graphics package to create device-inde
pendent graphics. This is already available 
with an industry-standard GSS-Toolkit. 

A point that was not mentioned was that 

the PC is wel l sui ted for a multiuser en
vironment. AT&T recommends that five 
users can be added. although up to nine 
can be connected. 

Additional software is available that was 
not listed in the review. including dBASE 
Il l. Multiplan. WordStar 2000. Smart. File
it. 3270 SNA Emulator. GSS-Chart. FOR
TRAN. COBOL. BASIC. and more. 

DOUGLAS J. GARDNER 

Adelphi. MD 

Editor 's note: For information on upgrad· 
Ing from version 2.0 to version 3.0. call 
the AT&T UNIX PC software upgrade co
ordinator at (900) 432-6600. 

ITT XTRA XP 
I found the review or the ITT XTRA XP by 
lohn D. Unger (July) very wel l done and 
informative. although there is one state
ment that I hope you can expand upon. 

The sentence states. ·The ITT XTRA XP 
is essentially a hardware upgrade of the 
IBM PC XT." Is this correct. or should it 
say ··hardware upgrade of the ITT XTRA'" 
What are the hardware differences be· 
tween the ITT XTRA and the XTRA XP'> 

ROBERT A. MARGADO NA 

Sea Bright. NJ 

The main difference between the /IT 
XTRA and the ITT XTRA XP is their cen
tral processors. The XTRA XP uses an 
80286 CPU the same processor as the 
IBM PC AT. whereas the /IT XTRA uses 
an 8088 CPU like the IBM PC and PC XT. 
However. the rest of the XP is designed 
to be compatible with the IBM PC or PC 
XT rather than with the PC AT. The 80286 
enables the XP to run IBM PC or XT soft
ware faster than the !IT XTRA and the 
IBM PC or PC xr The net result is that 
both the XTRA and the XTRA XP are 
compatible with the IBM PC XT. but 
because of its CPU and memory design. 
the XP can run programs much faster 
than the standard ITT XTRA. 

-John D. Unger 

REVIEW FEE DBACK is a colu nrn of readers' lel 
lers. We welcome responses tf1al support or diallenge 
BYTE review.;. Send letlers lo Review Feedback. 
BYTE. One Pf1oe11ix Mill Lane. PeterfJorougft. 
NH 034 58. Name and address must be 011 art 
lelters. 
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Smart. 
Power and 
friendliness for 
custom 
applications. 

The difference is power 

It there's one thing Data Base Manager. Software Digest 
dBase users have Both are full-fea ranked Smart as the 
learned - the hard tured, multiuser data Most Powerful 
way- it's that bases. But Smart is among all 15 leading 
there's a huge differ much easier to learn, relational data bases. 
ence between power easier to use, and Smart also topped 
and usable power. easier to program. dBase Ill Plus m tests 

Which, in a nut Not to mention faster of speed, versatility, 
shell, is the difference and more functional. error handling, and 
between dBase Ill That's nq_t just our ease of learning. 
Plus and The Smart opinion. In March, Custom applica



tions are painless tom menus password 
with Smart. Its built- protection, and a time-
in programming Ian- saving "Browse" mode. 
guage relies on sim- There are two 
pie English commands. ways you could make 

A powerful Smart more powerful 
"Remember" feature than it already is: (1) 
lets anyone, even by adding it to any 
non-programmers, number of worksta
reduce long-winded tions on a local area 
routines to a single network, and; (2) ~ 
keystroke. integrating it with The 

Smart also includes Smart Spreadsheet, 
built-in asynchronous and Smart Word 
communications, cus- Processor. 

The difference is more 
than power. 

s....n de
om Ill 
Base Plus 

• Rewisulile 
AHllcations Yes No 

• Multi-tablol 
Acceu \In No 

• Nested Menus \In No 
• Custom Reports Yes No 
•Automatic 

Pnrtec:tion 
Agalll$l lAN 
•Dl!adly Embrace" Vos Na 

• Built~n 
Communic.tiaas \In No 

• Not(;op)o 
Pnrteded \In No 

Ust l'rices: 

sll!&I $ 495 $ 695 
4 user-LAN 1,290 1.690 
tou-·l.AN 3,060 3,680 

Ask for aSmart Demo-Pack. 
Now for just $19.95, 

you can expenence 
the complete Smart 
System on your single
user PC or LAN work

, stations. 
The Demo-Pack 

includes all of Smart's 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just call toll-free 800
438-7627 and ask for 
Dept. BO (in Canada or 
Kansas call 913-492-3800). 

Once you see the dif
ference, you'll get Smart. 

The Smart Data Base Manager 

Q 1986 lonovative So~ware, lnc. 
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A Busv DAY 
b!I lerry Potm1elle . . .. .. .. . . . .•..... 321 

ACCORDING TO WEBSTE.R: 


Two FINE PRODUCTS 


hi} Bruce Webster . ........ . .. . ...... 335 
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PERSPECTIVES ON HARDWARE AND 

5oFTWAR£ 

b!I Will.iam M. Raike . . .. ... .. ... • . .. 351 

BYTE U.K.: 
TURBOCHARGINC MANDELBROT 

by Dick Pou11tai11 .. ..... •• .... ..•.• 3 59 
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SING YE MACPRAISES 
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IN HIS POEM " EPITHALAMION." Edmund Spenser includes the following 
line: "Ah! when will this long weary day have end ... Jerry Poumelle was prob
ably ready to utter this on the day he describes in his article. a day that was 
typical of his heavily traveled month. In between his peregrinations. he did 
have a day at home. Of course. you say. a day to rest and see his family. No 
such luck. Numerous things to accomplish made for an exhausting day-but 
he did get everything done. This column also covers what Jerry found of in
terest at the Spring COMDEX in Atlanta. 

The title of According to Webster refers to Bruce·s two products of the month: 
Turbo Prolog from Borland International and LightspeedC from Think 'Tech
nologies. Bruce is impressed with Turbo Prolog. a development system for 
the IBM PC and compatible machines. He believes it is Borland·s best prod
uct since Turbo Pascal. LightspeedC. a development environment for the Macin
tosh. goes a long way toward making C Bruce·s language of choice on the 
Mac. Bruce also reviews the predictions he made last January (probably 
because most of them have proven to be correct) . 

Bill Raike begins his column by mentioning some computer applications he 
has found in unlikely places-a noodle shop? He then goes on to describe 
two interesting products he saw at the annual Microcomputer Show in Tokyo. 
The Vectra-D Dual-Mode Workstation is from Yokogawa Hewlett-Packard. The 
company has combined two computers into one. letting you use both English 
and Japanese modes. The second product is Yamaha's Piano Player. a piano 
and computer rolled into one. 

This month's BYTE U.K. is a continuation of Dick Pountain's last column. which 
was in July. There. he touched briefly on the topic of dynamic load balancing. 
a programming technique that can be used to optimize performance in parallel 
computing systems. This month. Dick goes deeper into this technique. lb il
lustrate it. he looks at a graphics demonstration program written in Occam. 
This program draws views of the Mandelbrot set. 

Ezra Shapiro has not been a fan of the Macintosh-for.many reasons. How
ever. he admits that he is being won over to th~ machine because of the ex
cellent software that is appearing. In almost every application category, Ezra 
finds at least one first-rate Mac product. He is not sure whether More from 
Living Videotext is an outline processor or an operating system. but he does 
find it a spectacular piece of software. FullPaint. a program from Ann Arbor 
Softworks. is a lot like MacPaint. But it is also loaded with significant enhance
ments that make it a richer and more useful program. 
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A BUSY DAY 

BY JERRY POURNELLE 

It has been a day. rll explain. script that has to be printed 
I was on the road most of A long day is 

and ready for Federal Ex· 
last month. and this one press in one day. 
wasn't much different. Some First thing, then. was to fire representative of what Jerry's 
time ago I accepted an en
gagement to speak at the 
U.S. Navy's Micro Conven
tion-more on that later-
and every year I go to the annual 
meeting of the American Association 
for the Advancement of Science. 
When 1bm Clancy. author of the suc
cessful Hunt for Red October. heard I was 
going to be out his way. he arranged 
for me to go with him to the Navy's 
flight center at Patuxent River in 
Maryland. where we got to cl imb 
around in the latest aircraft. I wouldn't 
have missed that for worlds. but it 
used up two more days. 

The Navy Micro Convention was in 
Virginia Beach. That isn't quite the 
end of the earth. but on a clea r day 
you can probably see the end of the 
world from there. Returning involved 
flying with Agony Airlines out of Nor
folk . I had two days at home. then we 
were off to Philadelphia for the AAAS. 
While I was here I worked on the final 
edit of Legacy of Heorot and left it for 
Larry Niven to finish. I also worked all 
night on the final report of the Citi· 
zen's Advisory Council on National 
Space Policy. since it had to be in 
Washington before the first of June. 

I came back to find galley proofs of 
the new release of The Mercenary. most 
but not all of Heorot done. a zillion BIX 
messages about the Council report. 
an Atari 1040ST. the usual four tons 
of software. and 28 telephone mes
sages. One was from our editors at 
Simon and Schuster: they wanted the 
final manuscript of Heorot right away. 
So did my agent. who was traveling 
to England and had a really good of
fer for British rights. only he'd have to 
cake a manuscri pt with him. Another 
was from Ken Sheldon. my long-

month was like 


suffering BYTE editor. who really 
would like to know when he'd get this 
column (already two weeks late) . 

Heorot existed-more or less-on 
disk. but what was needed was paper 
copies. Some day. I hope. that won't 
be necessary. I ought to be able to 
deliver books on disk or by telephone. 
Alas. not yet: I'd have to print the 
book out. and now. 

It was clearly time to use every bit 
of computer power ava ilable. 

SPELLING, ANYONE? 

It wasn't easy. but I got everything 

done in one day. 


First th ings first: our manuscript had 
never been through a spelling 
checker. You might think that with 
three authors-Larry Niven. Jerry 
Pournelle. and Steven Barnes-all 
work ing with computers to produce 
this book. there wouldn't be many 
errors. One of the great things about 
writing with little computers is that 
you can not only write faster. you can 
write belier. since it's so very much 
easier to make changes. Given the 
rush. surely we could leave the rest 
to copy editors? 

I suppose we cou ld have. but Larry 
and I have had sad experiences with 
copy editors who not only didn't catch 
the rea l mistakes but decided they 
could write better sentences than we 
can. We have developed the theory 
that the fewer genuine errors. the less 
incentive for the copy ed itor to make 
needless changes; which means that 
everylf1ing goes through the spelling 
checker. even if it's a 565-page manu· 

up the Golem. our big Com
puPro 286/ZBO machine. The 
Golem has 2 megabytes of 
M-Drive/H RAM disk mem

ory; more than enough to hold all of 
Heorot as well as The Word Plus com
plete with dictionaries. Since a good 
part of a spelling program's activity in· 
volves long searches through files. a 
RAM disk speeds things up some· 
thing wonderful. 

The Word Plus al lows you to use 
multiple dictionaries: the main dic
t ionary. an update dictionary. and a 
special dictionary that can be dedi· 
ca ted to this particular manuscript. 
The update dictionary is needed 
because you can' t add words to the 
program's main word list that's en
coded to allow very fast searching. 
The special dictionary ls great 
because I can fil l it with stuff unique 
to this book : character names. slang 
expressions. and stuff like that. 

When I was ready to begin. I turned 
on Big Kat. the Kaypro 286i. While the 
Golem was working on the text fi les. 
I used Big Kat to connect to BIX and 
clean up some of my BIX mail. Of 
course. th is was clearly the wrong day 
to quit using Crosstalk: that is. I'd in· 
tended to check out Mirror. the Cross
ta lk clone program. but 1 sure wasn't 
about to do tliat in the middle of a 
crisis. 

It all worked quite well. Heorol is 
organized into 34 chapters of about 
20K bytes each. It took The Word Plus 
a li ttle more than a minute to read a 
chapter. make a list of unique words. 

(continued) 

Jerry Poumelle liolds a doctorate in psychology 
and is a sc:ience fiction writer who also earns 
a comfortable living writing about cmnputers 
prese111 and fu ture. 
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CHAOS MANOR 


I didn't have the 


foggiest notion of 


what to do next. 

I'd never had 

trouble with the 

Printer Optimizer. 


sort them. and check them against the 
three dictionaries in use. During that 
minute I could answer a BIX mail in· 
quiry or read a couple of items in a 
conference. Then I'd turn back to the 
Golem and deal with the spelling 
situation. 

The early chapters took more atten· 
tion. of course. since I started with a 
blank special dictionary. I had to build 
it up. adding cha.racter and place 
names and slang. Even so. I found I 
could get a chapter done in five 
minutes. one of which I'd spent on 
BIX. 

Once I had ten chapters done it was 
time to print. 

CRITICAL JOB DETECTOR 
When we designed my new offices. 
we included a small soundproofed 
room with its own air conditioning. I 
was tired of being in the same room 
with a machine gun: the printers 
would lurk in their own special place. 
It would be inconvenient to have 
printers at a distance. but it sure 
would be quieter. 

By the time we were actually build· 
ing. though. l had the HP LaserJet 
printer: and it's so quiet that there's 
no need to put it elsewhere. It does 
generate a bit of heat. but fans take 
care of that. 

The LaserJet is normally connected 
to Big Kat and to Zeke II. the ancient 
CompuPro Z80 I write all my books 
on. Actually. neither machine is con· 
nected to the printer: they both con· 
nect to the Printer Optimizer. which 
is a box full of memory that connects 
to Big Kat by a parallel port and to 
Zeke fl by a serial port. It's very handy: 
whichever computer is sending. the 
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Optimizer catches what's being sent 
and puts it off into the LaserJet. The 
Optimizer can also trans late various 
print formats into stu ff the LaserJet 
understands: if you have a LaserJet. 
you probably ought to have an 
Optimizer. 

However. the Optimizer. like most 
electronic equ ipment. is apparently 
furnished with a "critical job detec· 
tor. " I say this because I've had that 
Optimizer for more than a year now 
and never had one iota of trouble with 
it but today was different. 

My plan was to connect the Golem 
to the Optimizer. This is simple 
enough: I just get an RS-232C cable 
(I buy mine from lnmac. a pricey but 
reliable mail-order supply house) and 
run it across the floor. The Golem isn't 
normally connected to any printer. 
Once a month I roll the NEC Spin
writer out to write checks because the 
LaserJet doesn' t take tractor feed. but 
normally the Golem·s jobs don' t in
clude printing. If I really need for him 
to produce hard copy. it's easy 
enough to string the cable: both Z.eke 
ll and the Golem talk to the Optimizer 
at 9600 baud with the same hand· 
shaking protocols and such. so I just 
unplug Zeke's cable and plug in the 
Golem·s. 

Having connected the cable. It was 
t ime for a test: the Golem runs under 
Concurrent CP/M. Do a Control-P and 
type a couple of characters to be sure 
things worked right-

And the Optimizer began to squeal. 
The first rule is Don't Panic. Ma· 

chines know when you 're scared. It's 
that "critical job detector" circuit. 
Work carefully .. . 

Maybe I'd connected something up 
wrong. Better test it but first. go over 
to Big Kat and do a "print screen" just 
to be sure the Optimizer and the 
LaserJet are working. 

More squeals. The Optimizer just 
wasn't going to accept input. 

I didn't have the foggiest notion of 
what to do next rd never had trou· 
ble with the Optimizer. Of course. I'd 
never had such a critical job before. 

"Usually;· I told myself. "usually it 's 
a cable." Check all cables. No luck. of 
course. ext. look at everything very 
calmly and carefully-aha. Normally 
the Optimizer's little LED display 

bl inks to tell you whether it wants to 
print serial or parallel (it can be con
nected to two different printers as well 
as two computers) . It wasn't blinking. 
It wasn't doing anything. 

Hmm. Time to open it up and look 
inside. That's easy enough . ow push 
down all boards and tap all chips. No 
luck. Then I noticed: the Optimizer 
has a small lithium battery. This lets 
it remember what it's supposed to do 
even when you·ve turned off the 
power. The Optimizer seemed to have 
forgotten something. Could that be it? 
If that battery is dead I'm in real trou
ble. but suppose the contacts to it are 
corroded? Worth a try, anyway. I 
rotated the battery in its holder. then 
reprogrammed the Optimizer. 

Voila! Suddenly everything worked 
fine. Screen dump came through. 
Connect the Golem. do a Control·P: 
works fine. 

The moral of the story is that if 
you're very. very careful and stay very. 
very calm. you can defeat the critica l 
job detector. 

AN ORGY OF PRINTING 
From there on things were easy. I had 
one more glitch: rd never put a ver
sion of WRfTE configured for the HP 
LaserJet onto the Golem. Attempting 
to print to a LaserJet with a program 
that thinks it's talking to an EC Spin· 
writer will produce interesting results: 
it fills the LaserJet with form feeds. so 
that even if you halt input into the 
printer you'll get a dozen or so sheets 
of paper with one or two lines of gar· 
bage. The only way I've found to stop 
things when they get that far is to turn 
the Laserlet off. which usually resu lts 
in a paper jam. Fortunately. paper 
jams are easy to clear. 

Installing a new version of WRITE 
took less than five minutes. After that 
it was a piece of cake. At eight pages 
a minute the Laserlet can print a 
chapter about as fast as I can check 
the spelling. so after I sent over the 
ten chapters I'd already done. things 
went very smoothly. You do have to 
keep the Laserlet's paper tray filled. 
and that has to be done at its conve
nience: if you try to add paper while 
it's printing. you get a paper jam. The 
good news is that the Laserlet remem· 

(co11ti,,ued) 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 

RECENT DISCOVERY 

TurboH ALO Graphics for Turbo 
PASCAL - respected, matu re, full. 
150HALOroutine ,up10!6colors. 
medium or high resolut ion. mulliple 
fonts. IBM CGA and EGA, Hercules, 
AT&T D B. more . PC $ 99 

Al-Expert System Dev·t 

Arity System - incorporate w/C. PC $295 
Experteach - Improved. samples PC $399 

X VS- Improved. Debug, ti le & 
ex ternal program access. PC $339 

Insight 2 + - dB2 , language MS $879 
Others: APES ( 359). Advisor ($949). 

. S Construction ($ 100). ESP ($845). 
pert Choice ($449) 

Al-Lisp 
BYSO- Common. MacLJSPcompatible 
250+ functions, fast. PC $150 

GC LISP Interpreter- "Common". rich . 
Interactive tutorial Call 

Microsoft MuLisp 85 MS $ 199 
PC Scheme LISP-by Tl. SCHEME has 
simple, "orthogonal" syntax. PC $ 95 

TLC USP - clas cs, compiler . MS $225 
Trans LISP - Good fo r learning MS $ 75 
WALTZLISP-"FRA ZLISP"
like , big nums. debug . CPM-80 MS $149 

Others: IQ LISP($ !55), U X LISP($59). 
IQC LISP ($269) 

Al-Prolog 

AR!TY tandard - fu ll , 4 Meg 
lnrerprctcr - debug, C. ASM PC $ 350 
COMPILERllnterprctcr- XE PC $ 795 
With Exp Sys. Screen - KIT PC $ 1250 

MacProlog by Programming Logic 
Systems MAC $ 295 

MicroProlog - enhanced M $ 229 
Prof. MicroProlog - fu ll memory MS $ 359 
Pro log-86 - Learn Fast MS $ 95 
Prolog-86 Plus - Develop MS $ 250 
TURBO PROLOG by Borland PC $ 79 
01hcrs: Proto -I ($365). Prolog-2 ($1795) 

Editors for Programming 

BRI EF Programmer' s Edi tor 
undo. windows. reconfigure PC Call 

C Screen Edito r - w/sourcc 80/86 $ 75 
EMACS by niPrcss - powerful, 

rnu lt ifilc. MLISP. Source: $949 $299 
Epsilon - like EMACS PC $169 
Kedit · like XEDIT PC $ I 09 
Lau ice Screen Editor-rnuhiwi ndow 

multi-tasking Amiga $ 100 S $109 
PMATE . power. muhitask 80/86 $ 149 
Red Editor CPM $ 95 
XTC - mu lt itasking PC $ 85 

700 + Programmer's Products 
The Programmer' Shop torrie1 e•cry pmgramnm\ :.on. 

wure prod11e1 for MSDOS. PCOOS. CPM . Macin1osh. 
Atari. and Amigas)'Slcms. We hclpyoo choose 11M: bcs11ooh 
ror ~· Most popular produm arr in st k. avollablc for 
quic1(le li1ery. We will gtodly 'fl"dal onler a prod11<1 for 
)OU al nochor~e- ju•l •ll<>w i1 fcwcllrn days fordeli,.cry. 

'ccd ros> Compile". r...n,la1on. or the right Fortran 
compi lcr" A.<k U> . 

OurSmicts: 
• J'H«rammu'i Rdtrnl Lisi • llultn lnqgJn 
•Compan Procluru •. Nt1':sldtu 
• Help Ql!d aPubli$h<r • Rusll Om 
• Enl1111i<ll! Ulmhln FREE • Ortr70Dpn>dutl< 
• BBS ·7PM1o7AM617.W~ • Nat.ionalAcC<K1ntsCtntu 

C Support-Systems 

Basic-C Library by C Source MS $ 139 
C Sharp - well supported, Source . 

realtime, tasks PC $600 
CToo!Sct - DIFF. xref, source MS $ 95 
Lanice Text Utilities PC $ 99 
ThcHAMMERbyOESSystems PC $179 
PC LINT - checker. Amiga $89, MS $1 19 
SECUR ITY LIB -add encrypt to MSC. 

C86 programs. Source $250 PC $125 

Fortran & Supporting 

Forlib+ by Alpha - graph, comm. $ 59 
MACFortran by Microsoft· full ·77 $229 
MS Fortran - well liked , solid $219 
No Limit - Fortran Scientific $119 
PolyFortran - xrcf, pp. screen $ 149 
Prospero - ·66, reentran t $349 
RM/Fortran ·enhanced "IBM Ftn" $395 
Scienti fic Subroutines - Matrix $ 149 

MultiLanguage Support 
BTR IEVE ISAM MS $ 199 
BTRIEVEI - multiuser MS $469 
CODESIFTER - xecu1ion PRO

ILER . Spot bonlcnecks. MS $ I 09 
Dan Brick lin'. Demo Program PC $ 65 
HALOGraphics- 11 5+ device 

in terfaces, rich, printer. Specify 
language interface PC $229 

Microsoft Windows Software 
Development Kit PC $399 

PA EL - data validation. no 
royalties Xenix $539. MS $239 

Pfinish Performance Analyzer M $249 
PLI K-86 ·a program-independent 
overlay linker to 32 levels. MS $249 

PLINK-86 PLUS - incremental MS $369 
PolyLibrarian MS $ 85 
PVCS Version Contro l MS $329 
Screen culptor - sl ick . thorough PC $ 99 
ZAPCommun ications - VT 100. 
TEK40 10emulation, ti lexfcr. PD $ 95 

ZV iew • screen generator MS $2 19 

Atari ST & Amiga 

We carry full lines of Manx. Lattice. & 

Metacomco. 


RECENT DISCOVERY 
Latt ice RPG II Compi ler - Run RPG II 

programs developed for the System I I I 
or system 32134136 with liulc or no 
change in source code. Screen ge n. ISAM . 
& direct tiles . o royalties . PC $639 

C Language-Compilers 

AZTEC C86 · Commercia l PC $499 
AZTEC C65 - Persona l Apple II $199 
C86 by Cl · 8087. reliable MS $299 
Latt ice C - from Lauice MS $339 
Latti ce C • from Lifeboat MS $289 
Mark Wi lliams· w/debuggcr MS $399 
Microsoft C 3.0 MS $259 
Q!C 88 by Code Works - Compi ler 

source. decent code, native MS $ 125 
Wizard C - fu ll, fast. MS $389 

C Language-Interpreters 

C-terp by Gimpe l - full K & R. 
.OBJ and ASM, large progs . MS $249 

INSTA TC-Sourccdebug. 
Edit to Run-3 seconds MS 389 

Interactive C · interpreter .. editor PC $255 
Introducing C - learn C 

fast. se lf paced tutorial PC 109 
Run/C Professiona l - RunJC plus 
create add-in Iibrarics. 
loadlun load them . MS 189 

RunJC Lite - improved MS $109 

C Libraries-General 

Blackstar C Function Library PC . 79 
Blaise C Tool. I ($109). C Tools 2 89 
C Essential by Essential PC S 85 
C Food by La11i cc-ask for source MS S109 
C Utilit ies by Essential -Comprehensive 
sc reen graphics, strings. Source. PC $139 

C Worthy Library S $295 
En1clckon C Function Library PC $1 19 
Greenleaf Functions - portable. A M 139 
PforCe by Phoeni x · objects PC $299 

C Libraries-Files 

FIL :C lndex byTrio-fu llB + 
Tree, vary length fie ld, muhicompilcr 

/Fi le is object on ly MS $ 89 
!Plus is fu ll source MS $349 

C to dBAS - with source MS $ 139 
CBTREE - multiuser record locking. 
sequential. so urce. no royalties MS $ 99 

CTrce by Fai rcom - no royalties MS $339 
db VISTA - full indexing, pl us optional 

record types. pointers. etwork . 
Object only - MSC. LAT. C86 159 
Source - Single user MS $429 
Source • Multiuser M $849 

dBASE Tools for C PC 79 
dbc Isam by Lauice MS $ 199 

FEATURE 
APT - Active Prolog Tutor. 

FEATURE 

Smalltalk -RO- "Official" Xcro~ 
licensed version . Compatible with 
Smal lt alk-80 v2 running on 01her 
system s. Compi ler. complete graphics 
interface, debugger. wi ndows, text and 
graphic~ editor, source . Protected mode. 
RAM access . Requires PC AT PC $995 

Call for acatalog, literature and solid value 

800-421-8006 

THE PROGRAMMER'S SHOP 'M 

128-B Rock land Street. Hanover. MA 02339 
Mass:800-442-8070 or 617-8 26· 7 531 71116 

Guides you in building applications 
interactively. Arity. Borland , 
Prolog-86 compatible. PC 65 

S<Mc: All prim >ubJ«l IOchon~ • 11hou1 """" 
~lcnl •.,Lhllad 5'Jmcpn<c;:uc1pc1:i•I Ml> 
COD ind POI. All f"""""''"bblt 
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bers which page it messed up in the 
paper jam and does that page again 
once you have the paper tray filled 
and the jam cleared. 

By this time I'd caught up with most 
of the BIX mail. and the special dic
t ionary for Heorot was doing a lot of 
the work. so that I could check a 
chapter's spelling in four minutes or 
so. meaning that I could now relax a 
bit. I thought of firing up Zeke II and 
beginning this column. but I didn't. 

What I did manage was to get one 
copy of Heorol done in time for Federal 
Express to come get it. The spelling 
check was worth it. too: there were 6 
to 10 errors per chapter. including in
consistent spelling of character 
names. and once a character ap
parently · changed sex without an 
operation. or would have if The Word 
Plus hadn't caught it. 

So. That's done. Now to do the 
column. 

WORD PROBLEMS 
Of all the spelllng checkers I've used. 
1like The Word Plus best: but it does 
have some problems. For one thing. 
it doesn't know any plurals. and it 
doesn't know the full conjugations of 
most verbs: it knows '"analyze"' but not 
'"analyzes" and "dog" but not "dogs." 
By now I've put most of those into the 
update dictionary. but it can be an
noying while you·re building lt. 

There are also bugs in the dictio
nary. The worst one is that any word 
that contains the root "cen" wi ll be 
reported as wrong: somehow Oasis 
got "cei" in there as the root. so The 
Word Plus believes "ceitered" is cor
rect but not "centered ... I've found a 
couple of other odd anomalies like 
that. Once in a while. too. The Word 
Plus wants to run two dictionary 
words together. which makes no 
sense. 

For all that. The Word Plus is fast. 
It can find suggested words quickly. 
and it's very responsive to user con
trol. I wish Oasis would update the 
main dictionary. but whether that hap
pens or not. The Word Plus is the 
spelling-check program l recommend. 

SPRING COMDEX 
The Spring Computer Dealers Exposi
tion. better known as COMDEX. hap
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pens in Atlanta . Every year I say i·m 
not going. but I always do. lest 1 fa ll 
even further behind. Of course. keep
ing up in this crazy business is im
possible. just as it's impossible to see 
everything at a COMDEX. I hope l 
didn't miss anything important. but I 
probably did. 

Prom what I did see. four products 
stood out. First. Sayette Technology 
(an Eastman Kodak company) has a 
wonderful gadget ca lled the Sayette 
System 10. It's a transparent gizmo 
about the size of a loose-leaf note
book. You lay it on top of your View
Graph overhead projector and run 
cables to your IBM PCompatible com
puter. Now anything that appears on 
the PC screen wil l get projected onto 
the ViewGraph screen. 

There are limits. No color. to start. 
On the other hand. it will translate 
color output into 16 shades of mono
chrome. so this lsn't a severe 
handicap. 

Many places. such as the civil engi
neering department at the U.S. Air 
Poree Academy. have developed 
really nifty software that can be used 
to demonstrate engineering and 
science principles. Up to now. projec
tors that could handle computer out
put have been very costly. so most 
schools couldn't afford one. S~udents 
either have to huddle around a com
puter screen or take the instructor's 
word for what's happening. The new 
Eastman projector will change all that. 
At present it sells for less than a thou
sand dollars. I expect that price to fall. 
I also expect to see some kind of 
adapter for the Macintosh. after which 
this th ing is going to have a real im· 
pact on education. 

AT&T PC 6300 PLUS 
My second pick of the show is the 
AT&T PC 6300 Plus. 

I don't know what to do about AT&T. 
The company has really great tech
nological capabi lities. I freely confess 
to being a Bell Labs fan. Moreover. 
AT&T is one of the few companies 
with both the finances and the tech
nical resources to be real competition 
to IBM. something this industry sore
ly needs. 

With all that going for them. AT&T 
needs only one hit in the small com

puter market The company may have 
it with the 6300 Plus. which is a 98 
percent PC AT-compatible box that 
happens to be faster than an AT and 
also happens to speak UNIX. More 
than that. the 6300 Plus can run one 
job under MS-DOS and simultaneous
ly do UNIX tasks. It's also a rather 
handsome piece of equipment. with 
a sensible design. unlike the AT&T PC 
7300 (now called the UNIX PCJ. which 
takes an acre of desk space and has 
a keyboard cable coiled so tightly it 
can drag the desk to your chair. 

The 6300 Plus I saw had terrific 
graphics. Tuxt on the color screen was 
large. clear. and as steady as anything 
I've seen in monochrome. 

In a word. I was impressed. 
The AT&T people said they'd get me 

a 6300 Plus. and I confess l'm rather 
eager. Certainly it could take the place 
of Big Kat. and it could possibly 
become the main machine here. 

That's the plus side. 
On the minus side. AT&T could take 

marketing lessons from just about 
anybody. including some companies 
in Chapter 11. That isn't just in the 
computer field. either. As l was writing 
th is. t got what must have been my 
tenth call from AT&T urging me to 
choose them as my long-distance car
rier. The only problem is that I already 
chose them. Both by mail and every 
time they called before. I'm afraid I 
screamed at the poor chap on he 
phone. I also told him that the nex t 
time AT&T calls me. J'm going to 
change to anyone but them. Think that 
will work' 

AT&T does believe In telephones. 
They believe so much that they don't 
put addresses on their press releases. 
They do give phone numbers. of 
course. both office and what they say 
is the home number of their press of
ficer. Calling that after business hours 
gets an answering machine. I wonder: 
do they figure people will call for an 
address? And do they need the 
business? 

ATARI ST 
My third pick of the show was the 
Atari ST; the software base for this 
machine continues to grow. and it's 
now quite clear not only that Atari will 
se ll a lot of them but that the third
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party support base is growing. 
For example. Mind Mine Computer 

Center has kits to upgrade the 520ST 
to a full megabyte and also to install 
a permanent battery-backed clock/ 
calendar. Installing the calendar re
quires pulling a chip and inserting it 
into a piggyback board. The i.nstruc
tions are clear. and anyone but a cer
tified klutz could do it. The memory 
expansion is a bit more d ifficult and 
requires soldering. Mind Mine warns 
that it's no job for a novice. l agree. 
but the instructions are very clear. and 
it's a lot easier to use their kit than to 
expand the 520ST by piggybacking 
chips. as many have done. With those 
provisos. I recommend both boards 
and look forward to Mind Mine·s 
future efforts. 

Another Atari product I have no 
trouble recommending is zoomracks 
from Ouickview Systems. ZOomracks 
was written by Paul Heckel. the author 
of Elements of Friendly Software Design 
(Warner Books. 1984). which was my 
book of the month a year or so ago. 
It's a kind of database program that's 
the simplest thing in the world to use. 
Remember a few years ago when the 
Execuscan Scan Card systems were all 
the management rage? I su re do; I 
bought several of them and even gave 
a few as presents. Alas. like most such 
organizat ion schemes. the paperwork 
was too much. and my leatherbound 
Execuscan systems languish on book
shelves. Zoomracks. though, is very 
like Execuscan except that it's com
puterized. meaning that it's very sim
ple to set up racks of "cards. ·· label 
the racks. and put whatever you like 
on the ca rds. It rea lly works on the 
Atari. There's a version for the IBM 
PC. too; it's a bit slow. but fast enough 
on an AT. With that reservation. very 
much recommended. You'll hear 
more about Zoomracks in the future. 

More Atari softwa.re: a ton of stuff 
from Antic Software. rangi ng from 
some of the most absurd joke pro
grams to Maps and Legends. which 
has lots of maps and map-drawing 
tools. Antic specializes in low-cost 
software that comes without manuals. 
Alas. they've also set things up so that 
most of their help files have to be 
printed out. and I don't have a printer 

(continued) 

languages ... Complete, unlimited 
variables. etc. 

• Edi t multiple files of unlimiled s ize 
(2 Meg is OK) 

• Multiple Windows o n screen with 
different or same file, fragments . etc. 

• A 	bona-fide UNDO s tack [up to 300) 
of all operatfons: deletions . reading 
files. search. translate, more. 

Reconfigurable keyboard 

Only $195 

Call 800-821-2492 
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Answer: 1040STTM 

"BRIEF is simple to leani and 

use and extremely sophisticated" 


PC Magazine, July 1986 

Tailor Program Editing to Yo~r Style 
• A high-level. readable Macro 	 Full "regular expression search" 

Program ming Language · allows wUd cuds. complex patterns 
cus tomii:a tion for programming • Adjustable line length • up to 512. 

Keystroke macros - for common 
typing sequences 

Suspend BRIEF lo execute. exit 10 
DOS - run another program (like a 
compiler. dir. XREF, DIFF. or 
DEBUG) then resume BRIEF 
session 

Compiler-specific support like auto 
indent, syntax check . compile with
in BRIEF 

Recent Survey Data 
88% 	or survey respondents were more 

productive with BRIEF than other 
editors. 

50% 	 were more productive with BRIEF 
than their previous editor in 5 hours 
or less. 

72% 	 were performing all operations in 2 
hours. 

For PC. AT. compatibles or Tandy 2000. 

Question: Which computer is the first in 
the world to give~ou 1Megabyte of 
power for under $1,000? 

The 1040ST is a major breakthrough in personal com

puters. Indeed, it's the world's first computer with an origi 

nal list price that represents less than $1 per kilobyte. 


To give you an idea of what an extraordinary accompl ish 

ment that is, let's look at the price-per-kilobyte figures for 

some we ll-known competitors. 


The Macintosh,1"' for example. comes in at over $4 per 

kilobyte, the Amiga TM is over $5 per kilo

byte and the PC Ar"' is a whoppi ng $9. 


In contrast. the 1040ST comes in at 

an incredible 98 cents per ki lobyte and a 

total price of just $9999~ for the com
plete system: CPU, disk drive and ill~~;~
high-resolution monochrome Ii 

moni tor. 

ATARI a11d 1040ST are IIademarkS 01 Atari Corp. 

Amiga is a trademark of Commodore-Amiga , Inc. 

AT is a trademark of lnlernalional Business Machines. Inc. 


M.acln.tosh .lsatr.ademark.lic"n.sed l.oAp.pfe Comp.uter,_l. . nc. Jll ATARI®
Cl 1986 Atari Corp. 	 ,, "I'\. I I'\. 

.. 
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Run 
Protected 
Software 
from a 
Hard Disk. 

ZeroDisk 

ZeroDisk 

ZeroDisk 

ZeroDisk lets you run dozens 
of popular business software· 
packages without floppies. 
Call us tor the latest list of 
software it handles. ZeroDisk 
needs an IBM PC or XT or AT 
or compatible, running under 
DOS version 2.0 or higher. It 
occupies 15 k bytes of 
memory. ZeroOisk is not 
copy-protected. 
ZeroDisk is revised monthly. 
You may get revisions for an 
$18 US trade·in fee. 
To order ZeroDisk, send a 
check for $75 US, or call us 
with your credit card. We 
will ship the software within 
a day. 

[g 
Quaid Software Limtted 
45 Charles Street East 
Third Floor 
Toronto, Ontario M4Y 152 

(416) 961 -8243 

assigned to the Atari just now. On the 
other hand, much of their stuff is 
self-explanatory. 

I cou ld go on. but surely the point 
is clear: Atari ST software pours forth 
like a flood. The Atari is here to stay 
and delivers more computer power 
for the buck than anything else that 
I know of. 

A MIGA 
My top pick of Spring COMDEX was 
the Amiga . 

The Amiga did have some prob
lems. For instance. when Ken Sheldon 
and I approached the Atar i booth. 
they practically ran out to grab us: I 
stood in the Amiga booth for 15 
minutes before anyone spoke to me. 
Atari software was demonstrated by 
hackers; most of the Amiga software 
was demonstrated by clerical employ
ees from Commodore headquarters. 

None of that really mattered What 
was important was that the Amiga 
booth was jammed. I could feel the 
excitement. It reminded me of the 
early days of microcomputers. More
over. once I got past the clerks and 
secretaries. there were plenty of rea l 
hackers. 

Mike Lehman. who originally wrote 
Pascal MT+ and was later a vice presi
dent of Digital Research. has started 
a new company called Maxisoft. The 
product is MaxiPlan. a combination 
spreadsheet and database with chart 
capability. MaxiPlan knows how to do 
a lot o f statistical calculations. It will 
make databases and charts. and it will 
ta lk to you through the Amiga's 
speech synthesizer. You' ll spend a 
while on the man ual-this thing is 
powerful. and the instructions can be 
complicated-but it's worth the invest
ment. Highly recommended. 

TOI Software has Modula-2 com
pilers for both the Atari and Amiga 
machines. The Atari version is a new 
release that fixes some problems with 
the original. Both versions work and 
should make it simpler to transport 
programs from Atari to Amiga. Long
time readers know rm a Modula-2 
fan ; th is is a reasonable implementa· 
tion, and TD! is working to make it 
better. The chief problem is the docu
mentation: TDI needs to give more 
and better examples of just how to 

write and compile simp le programs. 
Pournelle's law of software documen
tation: You can't have too many ex
amples. I wish TDI would learn it. 

The Amiga is known for its graphics: 
one of the best graphics programs is 
Deluxe Paint by Electronic Arts. Alas. 
they use an obnoxious copy-protec
t ion scheme. That's its only real fau lt 
otherwise. Delu xe Paint is glorious. 
There's just very litt le you can't do 
with it. You can co lor-cycle portions 
of your drawing. so tha t waterfalls 
have running water: zoom in for fine 
details: and suchlike. It's a lot of fun. 
EA also has various games. some in
teresting. some boring. 

Mindscape is another company that 
has developed some interesting 
Amiga software. The Halley Project is 
a spaceflight game that's part arcade 
but largely strategic: it helps to know 
something about planetary astron 
omy. 

Activ ision has a whole bunch of 
Amiga software. including Music 
Studio. which I haven't much got into 
but which looks wonderful. and a 
series of illustrated text adventure 
games. including Hacker. which some 
say is the most difficult adventure of 
that type ever written . 

In other words. there·s a great deal 
of Amiga so~ware: business. games. 
educational. programming tools. That. 
however. wasn't the real hit. 

What was really impressive was the 
Amiga Sidecar. a box that turns an 
Amiga into a 99 percent PCompatible. 
Moreover. since the Amiga is a multi
tasking machine. they were able to run 
PC software as just one job. It was 
eerie to watch Flight Simulator run· 
ning as if on a PC and still see the 
famous Amiga bouncing ball in the 
background and a word-processing 
program running in the foreground. 
The Sidecar has both 8088 and 8087 
chips and is supposed to sell for sig
nificantly less than a thousand dollars. 
An Amiga plus Sidecar plus hard disk 
would be one of the most powerful 
combinations around. and I had no 
problem designating that the number 
one pick of Spring COMDEX. 

PROBLEMS 
One problem I've had with the Amiga 
is that while I kept hearing about all 
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the new software for it. I never got 
any. Commodore's people sent cata
logs. while the Atari people sent soft
ware_At COMDEX. Bob Pariseau. vice 
president for software development 
and one of the original Amiga devel
opment team, promised to fix all that 
He also arranged to get me a Sidecar 
as soon as it was available. I left COM· 
DEX convinced that the Amiga was 
likely to be the product of the year. 

TWo weeks later. Commodore laid 
off nearly 200 people. including Bob 
Pariseau. There were 55 Amiga peo
ple in the West Coast office; 20 were 
let go. Moreover. many who didn't 
leave immediately were put on notice: 
others. seeing the handwriting on the 
wall. quietly began sending out their 
resumes. The rumor I hear is that the 
investment bankers want Commodore 
to reduce their payroll by 50 percent; 
given Commodore's financial situa
tion. the company is in no position to 
argue. 

The question. then. is whether Com
modore has-and can keep-enough 
high-tech people to support the 
Amiga properly. Commodore says 
they can. So do Amiga enthusiasts. 

Me. I don't know. The situation is 
made vastly more complicated 
because many of those laid off were 
required to sign. as a condition for 
getting a few more severance benefits. 
a particularly severe-I would say 
obnoxious-nondisdosure agree
ment. the first term of which is that 
the agreement itself is secret. This has 
made it very difficult to get a decent 
picture of what has really happened 
at Commodore. and as I write this in 
early June I don't think anyone knows. 

So. I like the Amiga. and twas much 
impressed by the enthusiasm of the 
Amiga people at COMDEX. Of 
course. even then the Commodore 
top brass must have known that many 
of those enthusiasts wouldn't be with 
the company two weeks later. By the 
time you read this. we may know the 
end of the story_ I can't say I'm very 
fond of Commodore's management. 
but I do wish the Amiga well. rrs a 
heck of a machine. 

NAVY MICRO 
The Navy Micro Convention at Virgin
ia Beach was quite an interesting af

fair The exhibitions tended to be 
dominated by zenith. which is hardly 
surprising since Zenith is furnishing 
the armed services with most of their 
personal computers. Indeed, the de
mand for the new Zenith Z-248 PC AT 
clone is so great that I can't get one. 
Real Soon Now. they tell me. 

One absolutely fascinating product 
at the Navy Micro exhibition was from 
Eastern Computer. I don't even know 
the product's name: I have a brochure. 
but it's all in Chinese. 

What Eastern makes is a board for 
the IBM PC. XT. or AT that. coupled 
with their 24-pin printer. will let your 
machine write Chinese-using an or
dinary PC keyboard. 

You enter Chinese into the machine 
by keystrokes or phonetically. That is. 
I watched James Cheng of Eastern 
Computer type in 

TKNL YFEMBNKG 

which resulted in Chinese characters 
appearing on the PC (monochrome) 

screen. He could also have typed in 
"Zheng Su-timg. " which is phonetic 
for the same result: his name. 

Clearly this system isn't much use 
unless you know Chinese: but if you 
have ever seen a Chinese mechanical 
typewriter, with its great number of 
keys and different platen wheels. 
you'd appreciate just how revolution
ary Eastern·s board is. With traditional 
Chinese typewriters. really fast typists 
are lucky to do about 10 words a 
minute: Cheng tells me that with his 
system they get up to 40 or 50 words 
a minute. 

If you're thinking of publishing in 
Chinese. you'll want to give Eastern a 
call. 

HOW'S T HAT? 
I met Wayne Rash at the Navy Micro 
show. Wayne works for American 
Management Systems and also does 
reviews for BYTE and other computer 
magazines. I'd corresponded with him 

twnUnuedl 

Answer: J040ST'M 
Question: Which computer was 
specially designed for people
who hate to wait? 

Let's face it, any time you spend waiting on a computer 
is time wasted. That's why Atari® built the 1040ST with a 
sizzling clock speed of 8 MHz. 

And with 1024K bytes of Random Access Memory, the ST1M 
gives you an incredible combination of power and speed. 
(The PC AT,"" for example, has 512K of memory.) 

So you'll spend time working on your ST, instead of 

waiting on it. 


In addition. the 1040ST costs an 

amazingly low $99995 

, which makes it the 

first computer in the world to deliver 1 

Megabyte of memory for under $1.000. 

(The PC AT costs about $4,500.) 


So ifyou haven't checked 
out the ST yet, what are you 
waiting for? 
ATARI. ST. and l04GST ate trademarks of Atari Corp . 


AT. ls a. trad.ema.rk of. lnte.rnatlo. nal.Bus.lnes.s Ma.chin.es, 1-nc. Jll ATA R,~ 
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If 

Resolution Is 


ANumbers Game... 

So Be It. 


From 480 dot x 200 Jines up to 720 dots x 480 lines 
fH scanning from 15. 7 5 to over 25. 00 KHz. 

F or over a decade, NANAO has 
been producing the finest 
monochrome and color moni
tors for OEM's worldwide. Now 
our high resolution monitors 
are available right from the 
source-factory direct. The 
quality, selection , and prices 
are beyond compare. But 
please do. 

NANAO 


• 30 different models 

• Broad range of features 

• Monitors to fit almosc every 
computer and configuration 
(including the LBM PC/AT 
and AT&T 6300) 

• Designed, built, sold and 
serviced by NANAO 

ANAO SA Corporation 

373 G. Vintage Park Drive Foster City, CA 94404 (415) 341-7055 


Dealers and VAD/ J\R Inquiries Welcome 
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on BIX. but unti l I got to Virginia 
Beach rd never met him. 

I'm glad I did. He has some fascinat· 
ing stories. One of the best concerns 
the HP Integral. 

The Integral came with a single flop
py disk and was supposed to do 
UNIX-which came on severa l disks. 
Needless to say. that setup didn't 
work very well. You cou ld. however. 
get an external hard disk for the 
machine. Wayne got one. Now the 
problem was to format it. HP had fur
nished a format program. but it didn't 
seem to work . Finally he ca lled HP. 

It took a while. but eventua ll y he 
found someone who knew how to do 
it. It seems you were supposed to 
start the format program. and as soon 
as it began to run . quickly disconnect 
the data cable. After that the loboto
mized hard disk wou ld happily format 
itself. 

I don't see very many HP Integrals 
any more. I think I can guess why. 

T.N.T. 
A couple of weeks ago. someone on 
SIX came up with the notion that a 
bunch of hackers should work to
gether on BIX to design a program. 
There followed considerable discus· 
sion as to what that program should 
be. Eventually someone suggested an 
indexing program. which generated 
more discussion on what features 
such a program might have. 

Before they could settle the details. 
Bruce Tonkin of TNT Software leaped 
in . First he gave a long list of features 
an index program ought to have. Then 
he announced that he would write it. 
A week later he announced that he 
had written it. 

"It" turned out to be My Index. a 
whole series of programs that. work· 
ing together. produce an index. The 
only requirements are that you're run 
ning PC-DOS and that your text editor/ 
word processor be able to "prin t to 
disk." so that the index program can 
figure out what page th ings are on by 
counting form feeds. Once you have 
that you can get started with the in
dexing_ 

The first program in My Index 
makes a list of unique words in the 
document. A second program will 
then remove common words you 

don't want to index. You can also go 
through the list with a text editor and 
eliminate words by hand; and to make 
l ife simpler. Tonkin provides you with 
a file of common words you 're un like
ly ever to want indexed. From there 
you proceed step by step. until you 
have an index. 

It won't be what I consider a pro· 
fessional index. with sublevels. and 
phrases. and suchlike: but it has its 
uses. Back when we were doing com
puter books (something I've just 
about given up). I'd have been ex· 
tremely happy with My Index as the 
starting point for a fu ll index: it would 
have saved days of work. 

My Index works best with lbnkin's 
MyWord! text editor. which itself is 
about as much bang for the buck as 
you·re like ly to find in a word· 
processing program. Like all T.N.T. 
software. MyWord! and My Index have 
ridiculously low prices compared to 
the competition. If you run CP/M. 
TRSDOS. or PC·DOS. you defin itely 

ought to have the T.N.T. catalog: 
there·s an awful lot of good stuff in 
there. 

f ONTASV 
ProSoft has once again improved 
their already excellent Fantasy desk
top publish ing program for PCs. I'm 
runn ing their demo on Big Kat as I 
wri te this. and it's impressive. Fantasy 
has a whole bunch of fonts. 60 small 
pictures llke file cabinets and little 
shapes: and it works with a variety of 
printers. including the Epsons. HP's 
Laser/et and Think/et. and most other 
standards. 

It does kerning-that is. tucks small 
letters in under the wing of large 
ones- proportional spacing. and all 
the other stuff you'd expect. In addi
tion to the 28 fonts that come with 
Fontasy. some 300 more. and 400 pic
tures. are available separately_ At 
S69.95 for the basic program. Fontasy 
is quite a bargain. If you're thinking 

[co1illm1edJ 

Answer: 104051™ 

Question: Which computer builds 

in multiple features instead 

ofhidden costs? 


It seems tha t a lot of our competitors design stripped down 

computers. and then charge extra for every feature and upgrade 

you add. 


Atari doesn't do that. because we believe the features and 

leve l of performance you want should be built in to begin with. 


That's why the l040ST gives you a full Megabyte of memory. 

While the competition only gives you the chance to spend big 

dollars trying to improve their memories. 


Another tri ck they use is to make sure their 

in terfaces don't meet industry standards, 

so you're locked in to their system. In con 

trast, the ST1

M uses standard interfaces across 

the boa rd, such as the RS-232C port for 

serial modem communications and 

the para I lel interface for an industry 

sta ndard printer. 


Of course. the ST's best built· 

in is the price. wh ich is an incred 

ible $99995! 


.... . . . sol.Alar1 •AT.ARl. • ST.a.nd10.40ST are. lmdnmarl< . Cor.p . ,,)ll ATARI®
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get it on the record. 
"Uh. well-we·re thinking about it. " 

she said. 
There followed 15 minutes of con

versation. It turned out that the review 
copy she'd brought to hand me was 
indeed copy-protected with one of 
those crazy schemes that let you in
stall it on your hard disk. 

"Not me ... I said. "You won't get that 
stuff within miles of my hard disk ... 

The upshot was that I refused the 
copy and told her to get back to me 
if they decided to remove the protec
tion scheme. Three weeks went by. 
Then came a box from Softsync: a 
copy of Reports Plus and a letter ex
plaining that they'd decided to put the 
program out unprotected. It also ex
plained that the program. called twen
ty/twenty in Britain. had won some 
competitions against Reflex and 
Paradox over there. 

What with running around to Navy 
Micro and AAAS. I haven't had a lot 
of opportunity to work with Reports 
Plus: but what I have seen l like a lot. 
I've already used it to reformat some 
expense reports I put up with Super· 
calc3 . and it's certainly easy enough 
to use. It comes with both demonstra
t ion and tutorial disks. and so far I 
haven' t found any gl itches. I've 
become somewhat used to Reflex. 
but I had no trouble adapting to the 
Reports Plus method. 

All in all. Reports Plus is a for
midable rival to Reflex. 

AT-STYLE KEYBOARD 
A lot of people hate the IBM PC key
board. Certainly rdo. and I've said so 
often enough. 

I have it on good authority that the 
designer of the IBM PC AT's keyboard 
was given explicit instructions to 
"make it so that d••n Pournelle won't 
trash it in his column." They suc
ceeded. too: the PC AT's keyboard is 
pretty good. 

Robert Solomon at Data Desk Inter
national thought so too. and he 
brought out an AT-style keyboard for 
the PC called the Model 8700. There's 
also a version available for AT com
patibles. 

It's a good keyboard. Good feel: the 
keys have tactile feedback. No mush 

of publishing a newsletter. you could 
do a lot worse. 

REPORTS Pws 
One of the people I met at Spring 
COMDEX was Sue Currier. president 
of Softsync. She'd arranged to meet 
me in the press lounge at an ungodly 
hour in order to tell me about Reports 
Plus. a program intended to rival 
Borland·s Reflex. 

She began talking about the pro· 
gram . It will take SuperCalc3 . Lotus 
1-2-3. R:base. dBASE. or other files 
and transform them in interesting 
ways to generate and format reports. 
It would sell for $99 and is all menu
driven to make it simple to use. No 
programming required. 

It all sounded good. but then came 
the fatal question. "Copy-protected?" 
I asked her. thinking that I would just 

NEW! 
For Your /BM 

THE Intelligent 
Grammar and Style Checker 
RightWriter is a new tool to help you produce lean, powerful BUSINESS 

WRITING. RightWriter uses advanced artificial intell igence technology 

to flag errors in GRAMJV\AR. STYLE. USAGE, and PUNCTUATION. 

RightWriter is the first office auto· 

mation package aimed at 

producing better writing. 

not more writing. 


• 	 .Messages are Inserted 

directly into text to point 

oul possible errors and 

problem areas. 


• 	 Easy to Use - onlyone 

command to learn. your 

word processor does the 

rest. 


• 	 Works with Leading 
Word Processors 
including WordStar®. 
Volkswriter , PFS:write 
Multi/Y\ate®. and others. 

• 	 ReadablHty Index 
measures the reading 
 na,geme"t 
grade level of the docu· ave seen... " e 
ment using the D.0.D. 

J im PU.,, Soft Sec:tor 
standard Flesch·Kincaid 

formula. 


·: · · RtghtWnter is a ·d 
is long ouerdue. .. n 1 ea whose time 

..R . Phil Wl.1We11 - PC M~-
•ght Writer Is an exc 11 ··-..a>J"e 

eye-opening soft ~L low-coSL
ware package ..... 

°'Th Inside Word Ma 
besteldhocumerUation is amonn lh 

Available ltom your lo<:a l dcalc1 or: 
DECJSIONWARE. INC./RlghtSofl DMslon • 	 Uncommon Word Ust 2033 llh>od St. • Suite 218 

- lists misspelled, slang, S..rnota. FL 33577 
and uncommon words. Phone Orders Call : (1113) 952·921 1 

Add $4 lor shipping ond handling. 
• 	 Recommends - never VISA & MASTERCARD accepted 

decides. RlghtWriter is a 30 Day Money Back Guarantee 
writing aid. The ·final RIOhlW~tor Is • lnldm\lilc al D<dslonWm:, Inc., \lbnlSbr \> 1 trldcmuk of•MlcroPm lntvnotlonol Cmpo.adon. l'W111'\ote Is 1 tro<lc<narlt al /lluldMotedecision is always left lntemotlonll. PFS""11e Is • u.dtmarlt ol So~ l'llbl!hlng Colpontdon. 
to you. Yolksvmtcr 1s • tnodemarlt ol Uldn!e -. Inc. 
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ffyouthink 

youcan1affordaUNIXswtem


Wvegota S160 surpr1Se. 

Turn your PC into a 
multi-user system. 

Grep, awk, sort. split. cut. paste, vi and 
ed (and many more) now let you search 
and modify fi les. make use of electronic 
mail , emulate terminals. calculate elec· 
tronically. convert data and publish. 

SYSTEM V/AT is more than a look-alike. 
It was derived from AT&T's own UNIX 
System V release 2 iAPX286. It thereby 
contains standard System V features the 
competitors don't support, such as the 
powerful symbolic debugger. sdb, the 
shell-layering job-control facil ity and the 
F77 Fortran compiler, as well as program
ming tools such as ctrace, cflow, and bs. 
Also standard is File System Hardening 
which greatly reduces data loss in a power 
failure. 

• 	 Dynamic disk buffer allocation provides 
RAM disk performance for syslems with 
large memory configuralion. 

Convert your IBM PC·AT 
(or compatible) into a multi
user/tasking UNIX work 
station- al absolutely the best 
price anywhere, any time. 
Based on the AT&T-certifed 
UNIX System Vl286, the 
MICROPORT SYSTEM V/AT 
is designed for use in vir· 
lually any computer environ
ment. from office automation 
to software development. 

Over 200 utilities 
come standard. 

son virtually all PC-AT clones. 

• Binary compatible 
with the AT&T 6300 
Plus UN IX System . 

Super software· 
development 
environment 

We've provided everything: Make, 
yacc, lex, sccs. cflow. ctrace plus every 
standard System V software-development 
tool. The F77 Fortran compiler. And the 
AT&T Portable C compiler for the 286. Both 
C and Fortran compilers generate 287 in
structions directly-for systems not con· 
laining 287 math coprocessors, a kernel· 
resident IEEE-compatible 287 emulator is 
provided. The large-model code produced 
by the compiler is among the densest and 
fastest currently available. 

Want some more features? 

• 	Console driver providing ANSI terminal 
interface for monochrome, CGA. 
Hercules and EGA cards. 

• 	 Multiple Virtual consoles allow up to 
lour virtual windows of operation. 

• 	 Record and File Locking 

• 	Supports the 286's 16 megabyte virtual 
address space and fully utilizes its other 
advance features. 

• 	Supports all standard IBM drive types 
and most non-standard hard-disk 
drives. 

• 	 Requires only one hard-disk partition, 
and allows DOS to reside on the same 
hard disk. 

• 	 Provides utilities to transfer files to-and
lrom DOS file systems. 

UNIX atw;I tM'B ~· ttao.marq di A.T&t 
IBM MO 1$.M PC-AT.,. iraOHnarles al 1BM CORPORATION 
S't'STEM VIAT • • trMamm; ol MICAOPOAT SYSTEMS, •NC 

Inquiry 237 

An
• 'ii h. '$.· 

;..-- ~', 
- • 

·~""~ ,._dollarchange.

To order: Complete the information below. Your . 
attractively-packaged and fully-documented order will be 
shipped within two weeks. 

MICROPORT SYSTEMS, INC. 

4200 Scotts Valley Drive 

Scotts Valley, CA 95066 

408/438-UNIX or 800/PC2·U NIX (outside CA)
,--

1 

I SYSTEM V/AT 
I O RUNTIME SYSTEM lncllldes lhe SYSTEM VIAT operaloon 

J gystcm and av&r 200 ut1hl1M., to~r;:;.:;r_"'_ _ $160•.00 

0 SOFTWARE OEVE.LOPMENT SYSTEM The complete 
S<:ll~vam G&ner:mon System ror 266 de...elOpment 

QUANT ___ $169.00 

0 TEXT PR EPARATION SYSTEM lndLJCles molt !roll. sp I 
and Olhet programs 

OUANT --- $169.00 

0 	 THE COMPLETE SYSTEM Con1a1ns an three packages 
000.Ca1.od a°""" 

OUANT ___ $439.00 

0 OPTIONAL throo lO e1ghl·user upgrade. 
OUANT: _ __ $99.00 

SubtOlal. - 

(CA residents ildd 6.5% tax per copy)' __ 

5'i1pping and handl.,g cnarges (In the USA. 
S14 00. 1n Canada. Sl800. and ir Europe. $110 


TOTAL DUE: __ 


So, how do we do it? 

MICROPORT otters SYSTEM V/AT at a 
fraction of the price of the competitors 
simply because we build on the generic 
System V/286 product from AT&T This en· 
ti re utility package from the certified 
release has been copied directly to 
SYSTEM VIAT-without so much as a 
recompile. Not. only does this mean that 
MICROPORT can offer SYSTEM V/AT at a 
remarkable low price, it also guarantees a 
/eve/ of quality present in few (if any) other 
UNIX-system implementations. (And, since 
our statt was part ol lhe group that im· 
plemented the standard System V/286 
port for Intel, MICROPORT can otter com· 
prehensive support for the system, as 
well.) 

And a dollar change 

The price is even better than you 
thought. Order right away and we'll return 
one silver dollar just as rapidly. with your 
product shipment. (If you'd like a little more 
time we'll apply that dollar to the cost of a 
brochure- which we'll send right away 
too.) 

90 DAY MONEY BACK GUARANTEE 

NAME _ ___ _ ___ _ ___ _ 

TELEPH ONt;____ ___ ___ _ 

ADDRESS·- - --------- 

CITY _____________ 

STA.___ _ ___ ZIP___ _ _ _ 

COUNTRY____ ________ 

0 VISA 0 MASTE RCARD D SANK DRAFT D CHECK 

CARD NUMBER ______ EXP DATE __ 

D Send a bnx:hUie onl~ anti keep me on \'OU• ma1hng Lsl 
please. 

M CRO F' ORT 
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TURBO PROGRAMMERS

• • • CUTS DEBUG61#6 FRUSTRATIOI. 
TDebugPLUS is a new. 1nterac1ive symbolic de· 
bugge1 thal in/eg1a1es with Turbo Pascal 10 let you: 
• 	Examine and cbarrge var/ables at wnllme 

using symbolic names - includinQ 1eco1ds. 
pointe1s. ways. and loco/ variables; 

• 	TrtcB and set bteatpoinls using procedure 
names or source s1a1emen1s: 

• Vlaw source code while debugging: 
• 	Use Tutba Pascal edllar and DOS DEBUG 

commands. 

TDebugPLl!S also includes a spedal MAP file 
genmtion mode lully compalible with ex1e1na/ 
debugge1s such as Pe1iscope. Atron. Symcteb, and 
others - even on p1og1ams w1i//en with Tutbo 
EXTENDER 

An ex(Janded. supported ve1sion of the acctaime<t 
public domain p1og1am rDEBUG, /he TDebugPLUS 
pack!iae includes one DSDD disk, complele sou1ce 
code, a1eference ca1d. and an 80-page printed 
manual. 2561! of memo1y required. Simplify 
debugging! $60 COMPLETE 

TURBO EXTEMDER1
M 

Turbo EXTENDER provides you the following 
powe1ful /oo/s lo break !he 641! oa11ie1: 
• Large Code Model allows programs to use all 

6401< wi/hou l overlays or clrainirtg, while 
allowing you to convell existing programs with 
minima! el/art: makes fXf files; 

• 	Malle Facility o//ers separale compilation 
elimi11Jling lhe need ror you to recompile 
unchanged morJules: 

• 	Large Data Arrays automalica/ly manages 
data a11ays up 10 30 megabyles as well as any 
arrays in exparlderJ memory (fMS); 

• 	Addllional Turbo EXTENDER tools include 
Overlay Analyst, Disk Cdche. Pascal Ene1yp101. 
Shell File Genera/01. arid File Browser. 

The Turbo EX mlDER package inc/urJes /wo DSDD 
disks. complete source code, and a 15(}-page 
prinled manual. Order now! S85 COMPLETE. 

TURBOl'OWER UTILITIES 1M 

" JI you own Tur/lo Pascal. you should own 
TurboPower Programmers Utililies, tha/'s all the1e 
is 10 ii." Bruce Webs/er. BYTE Magazine 

Turb0Pawe1 Ulilifies ol/ers nine powerful pm· 
grams: Program Str1JCtu1e Analyte1. Execu/ion 
Time1, Execu/ion P1ofiler, Prel/y Prinler. Commalld 
Repeale1, Pal/em Replacer, Dillerence Firlder, file 
f inde1, and Supet Oireclory. 

The TurboPower Ulllities package includes /hlee 
DSDD disks. relerena card, and manual. S95 wilh 
source corJe: S55 executa:ble only. 

ORDER DIRECT TODAY / 
• MC/ VISA Call Toll Free l days a week. 

800-538-8157 x8JO (US) 
800-672-3410 x830 (CA) 

• 	Lim/led Time Offer/ Buy /wo or mo1e 
Tur//oPower prodt1Cfs and save 15%! 

• 	Sallslacllan Guaran/eed or your money back 
w1lhin 30 days. 

for Brochures. Deale! or o/her lnlormation. 
PD. COD - call or wrile.-'f!iO 478 W Hamitloo 11196Campllfll, CA 95()()/J 
.. (408) 318·3$72 

,.. M·f 9AM-5PM PSI 

Tiie i/Jo•e T~tDoPO~'el pJO/JrJCIS /&QtJlte fol/Jc Pasul 3 0 
(slan11a1d, 8087, or BCD) ind PC·OOS 2 X 01 3 X, and 
run on /Ae IBM PC/XI / Al a1'/Jcompat1/Jlts. 
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at all. It has a Selectric layout. There's 
a two-year warranty. lb make the deal 
even better. it comes with Borland ln
ternational's SuperKey keyboard en
hancer bundled in. 

This is about as good a keyboard 
deal as you're likely to find. provided 
that you· re willing to put up with hav
ing your numeric keypad double as 
your arrow keys through the use of 
Num Lock. That. of course. is what 
IBM decreed. so Data Desk didn't 
have much choice if they wanted to 
copy the PC AT keyboard: and of 
course it does save weight. 

Alas. I find it someth ing of a royal 
pain. and after using the Data Desk 
keyboard for a month or so. I went 
back to my big Enigma Research key
board. The Enigma does not have as 
good a feet as the Data Desk. and if 
I get to where rm writing books on 
a PCompatible. I'll probably switch 
back to the Data Desk; but for BIX
ing and game playing and spelling 
checking and all the other stuff exapt 
writing for hours on end. the Enigma 
is just one whack of a lot more con· 
venient. In any event. I have absolute
ly no hesitation in recommending the 
Model 8700. 

ORCHIDS 
Last minute department: Orchid Tuch
nology keeps coming up with more 
and better stuff to keep your PC from 
becoming an anvil. Now they have a 
286 upgrade for your IBM PC XT. It 
won't work on your older PC Actual
ly, it will. but you'll need to upgrade 
the power supply; kits for doing that 
are advertised all over the place. so 
that shouldn't be difficult. 

With the Orchid PCturbo 286e, your 
XT will run programs around twice as 
fast as will a normal PC AT. which 
makes it about five times as fast as a 
normal PC Orchid also makes the 
ECCELL. a memory board that not 
only finds memory errors but corrects 
them. (The name is an acronym for 
error correction .) 

f'll have more about Orchid's new 
stuff in a later column. We've been 
using the PCturbo 186 board for two 
years now without glitches: I've no 
reason to believe we won't have as 
good an experience wi th the PCturbo 
286e as soon as I get a new power 

supply into Lucy Van Pelt. our (quite 
old) IBM PC. 

WINDING DOWN 
Barry Workman tells me he's selling 
lots of copies of FIL Modula for 
CP/M: and by the time you read this. 
he expects to have an IBM PC version. 
Meanwhile. lbny Pietsch says he'll 
have WRITE for the PC done very 
soon: and another associate is trying 
to port WRITE onto the Ata ri ST. It all 
sounds good to me. 

The game of the month is Time Ban
dit from MichTron Inc. MichTron 
makes a lot of software for the Atari 
ST. Time Bandit on the ST is the best 
arcade-type computer game I have 
ever seen. either on a home computer 
or in an actual arcade. It has some 11 
dungeons. each with fou r levels. I 
haven't begun to master the silly game. 
I haven't quit trying. either. Watch out. 
Starship Excalibur. here I come! Full 
speed ahead. and damn the Watch 
Tribbles . . . 

The book of the month has to be 
the report of the Citizen·s Advisory 
Council on National Space Policy lt 
has to be, because it has taken up just 
about every spare moment I have. 

The Council consists of some 50 
aerospace ex perts and meets ir
regularly at Larry Niven's house. I'm 
chairman. in part because they figure 
they can stick me with writing the final 
report. wh ich indeed got done at 6 
a.m. on the morning we left for Phi l
adelphia and the AAAS meeting. 

This year's Council meeting was dif
ferent: long before we had the actual 
meeting. we got many of the issues 
settled through conferences on BIX. 
G. Harry Stine. who's collaborating 
with me to turn the Council report 
into a book (America: A Spacefaril1g Na
tion Again; Baen Books. late 1986), will 
probably do an article on how we 
used BIX before and after the 
meeting. We learned a lot. including 
some of the strengths and weak
nesses of electronic conferencing. 
More on that another time: but I 
guarantee you we'd not have accom
plished half what we did if it hadn't 
been for BIX. 

The computer book of the month 
has no author: it's Programmers at Work. 
First Series from Microsoft Press (1986. 



CHAOS MANOR 


AMIGA SIDECAR..... . . . .. Price not 

announced 


Commodore Business Machines Inc. 

1200 Wilson Dr. 

West Chester. PA 19380 

(215) 431-9100 


AT&T PC 6300 PLUS . Starts at $4 7 5 5 

AT&T Technology Systems 

Computer Systems Center 

4513 Western Ave. 

Lisle. IL 60532 

(800) 24 7-1212 


CHINESE CHARACTER 
GENERATOR . . . . . . . . . . $495 


Eastern Computer 

600 Lynnhaven Parkway 

Virginia Beach. VA 234 52 

(804) 340-2496 


DEWXE PAINT . ..... , ...... $99.95 

Electronic Arts 

2755 Campus Dr. 

San Mateo. CA 94403 

(4151 571-7171 


FONTASY VERSION 2 . ... . ... $69. 95 

ProSoft 

7298 Bellaire Ave.. Box 560 

North Hollywood. CA 91603 

(818) 765-4444 


MAPS A D LEGEN DS .. . .. .. . $34 .95 

Antic Software 

52 4 Second St. 

San Francisco. CA 94107 

(415) 957-0886 


MAXIPLAN ....... , .. . . , •. , .$150 

Maxisoft 

28 17 Sloat Rd. 

Pebble Beach. CA 93953 

(408) 62 5-4104 


MODEL 8700 KEYBOARD 
for PC compatibles .. ..... 599.95 
for PCjr .......... . .... .Sl 19.95 

ITEMS DISCUSSED 

Data Desk lnternalional 

7650 Haskell Ave.. Suite A 

Van Nuys. CA 91406 

(818) 780-1673 


MODEL 9000 KEYBOARD ...... $3 50 

Enigma Resea rch 

4534 Vista Del Monte. No. 104 

Sherman Oaks. CA 91403 

(818) 784-0343 


MODU LA-2 COMPILER 
(Atari ST) ................ $79.95 

developer's version . . .. . . $149.95 
MODULA-2 COMPILER (Amiga) $89.95 

developer's version ...... 5149.95 

TDJ Software 

I 0410 Markison Rd. 

Dallas. TX 75238 

(214) 340-4942 


MUSIC STUDIO .. .......... $59.95 
HACKER . . ..... .. , , ...... , $44.95 
Activision 
P.O. Box 7287 

Mountain View. CA 94039 

(415) 960-0410 


MY INDEX .... Price not announced 

MvWORD! .......... ' ' .' ..... $35 

T.NT. Software 

34069 Hainesville Rd. 

Round Lake. IL 60073 

(312) 223-8595 


PCTURBO 286E . ..... ' . ' . ' .. $1195 

ECCELL (IBM PC A11 $595 to $1660 

Orchid Tuchnology 

47790 Westinghouse Dr. 

Fremont. CA 94539 

(4 l 51 490-8586 


PRINTER OPTIMIZER .... . . .... 5369 

Applied Creative Technology 

2156 West Northwest Highway 

Dallas. TX 75220 

(214) 358-4800 


REPORTS PLUS . ... ........... 599 

Softsync Inc. 

162 Madison Ave. 

New York , NY 10016 

(212 ) 685-2080 


SAYETTE SvsrEM 10 ... ..... . SJ 200 

Sayette Tuchnology 

1133 Mt lead Blvd. 

Rochester. NY 14606 

(716) 458-0177 


THE HALLEY PROJECT ...... . $44.95 

Mindscape 

3444 Dundee Rd. 

Northbrook. IL 60062 

(800) 221 -9884 

THE WORD PLUS . .......... . . $150 

Oasis Systems 

2765 Reynard Ave. 

San Diego. CA 92103 

(619) 453-5711 


TIME BA DIT . .. , ... . . . . ... $39.95 

Michlton Inc. 

576 South Tulegraph 

Pontiac. Ml 48053 

(313) 334-5700 


UPGRADE KIT ... , , ...•... $199.95 
Ct.ocKlCALENDAR Kn ....... 549.95 
Mind Mine Computer Center 
l 3 2 56 Northeast 20th St.. Suite 4 

Bellevue. WA 98055 

(206) 641-6138 


ZoOMRACKS 
for Atari ST or IBM PC .... $79.95 


Ouickview Systems 

l 46 Main St.. Suite 404 

Los Altos. CA 94022 

(415) 965-0327 


$14.95). and it consists of interviews 
with a whole bunch of hackers. includ
ing Dan Bricklin (VisiCalc). Andy Herz
field (Macintosh OS). Bil l Gates (Micro
soft BASIC). Wayne Ratliff (Vulcan. 
which became dBASE II) . and many 
others. Ouite readable and provides 
good insight into the varieties of 

hacker mental ity. 
I am now out of space. which is just 

as well because I'm also out of time: 
it's 2 a.m .. and this has to be at BYTE 
by dawn. (I'll use BIX to send it.) Of 
course. it fi rst must go through the 
spelling checker. 

As I said. it's been quite a day.• 

Jerry Pournel/e welcomes readers' comme11ts 
a11d opi11 ions. Send a stlf-addressed. stamped 
envelope to Jerry Pournelle. do BYTE. One 
Phoenix Mill ume. Peterborough , NH 
03458. Please put your address on the let
ter as well as on the e11ve/ope. Due to the fiigfi 
volume of letters. Jerry umnot guarantee aper
sonal reply. 
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A MEGABYTE FOR DOS! 

MicroWay is the wortcfs leading retai ~ 
er of 8087s and high pertormance PC 
upgrades. We stock a complete selec
tion of 8087s that run from 5 to 12 
MHz. All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business - one 
year! We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz. 
Our NUMBER SMASHER/ECM~ runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega
flops with 87BASIC/INLINE, Intel For-

SPEEDUPYOURAT 
OR AT COMPATIBLE 
WITH 287TURBO~ 10 MHz 

A2D·160•• M lcroWay's Data Acquisition Board 
performs 160,000 12 bit Analog to Digital conver· 
sions per second! Includes software drivers The 
fastest 12 bit A to D board available. For the IBM 
PC XT and compatibles. . . . . .. ..... .. .... $1295 

87SFLN MicroWay's Scientific Function Li
brarycontains 170 scientific and engineering fuoo 
tions. Callable from most 8087 compatible com
pilers . .. First Language $250; Additional $100. 

MATRIXPAK'" manages a MEGABYTE! 
Written in assembly language, our runtime pack
age accurately manipulates large matrices at very 
last speeds. includes matrix inversion and lhe 
solution of simultaneous linear equations. Ca.li
able from RM or MS For1rar\ MS Assembler, or 
878ASIC/ INLINE..................... each $99 

87FFT'" Written in assembly language, per· 
forms Forward and Inverse FFTs on real and com
plex arrays which occupy up to 512 Kbyles of 
RAM. Also does convolutions, auto correlations, 
hamming. complex vector multiplication. and com
pJex to radial convers.ions. Callable from most 
8087 compatible compilers ............... $200 

87FFT·2"' performs lwe>-dlmenslona.1 FFTs. 
Ideal for lmage processing Requires 87FFT $100 

FASTBREAK- employs the 8087 to in
crease the speed of Lotus 1·2·3h Version 1A or 
1A* by up lo 36:1 ..... . . . . .... ..... .. ..... . $79 

87 Verify'" For users who have to be absolu1ely 
sureol their results! This background task period
ically pertorms an 8087 accuracy and stress 
tesl .. ..... . . .. . .... . ..... .... ............. . $49 
Microsoft For1ran V 3.31 . .. • . . .. . . . .... . . . $209 

IBM Professional Fortran ..... . .. • ........ $565 

Ryan· McFarland For1ran V 2.0 . ..... . ... . . $399 

NAG Fortran Library ... ................... $300 

Grafmatic for Fortran or Pascal ........... $125 

MultiHa1oG~hics(1 language) . . ..... ... $189 

LABTECH NOTEBOOK ........... .... .... $745 

UnkelScope .... . ... ... ................... $549 

INTEL ABOVE BOARD .. . .... . ........... CALL 

JRAM, AST, MAYNARD..• ........ .. . . . •.. CALL 


tran, or Microsoft Fortran. Software re
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre
quently write to thank us for recom
mending the correct software and 
hardware to meet their specific needs. 
They also thank us for our same-day 
shipping! In addition to our own prod
ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available. For 
more information call us at 

617-746-7341 

MegaPage"' The onty Intel-Lotus EMS board 
Whicli comes with two megabytes of coo~running 
low POWer drain CMOS RAM installed lndudes 
RAM disk, print spooler. disk cache, and EMS drill
ers. For the IBM PC, XT & compahbles .. .. $549 

MegaPageAT/ECC"' EMScardlorlhePC 
AT and compatibles includes ErrorCorrection Cir· 
cuitry. With ECC, 11 RAM chipscover256K so the 
usern.everencountersRAM errors.With 1megabyte 
CMOS $799; with 3 megabytes CMOS $1295. 
Optional serial/parallel daughterboard ..... $95. 

DFlxer"' Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord
ingly. Solves the AT hard disk problem! •. . $149 

DOptimizer"' Optimizes the way your hard 
disk or floppy stores its files. Speeds up accesses 
by recombining fragmented files. .. . . . . . . ... $49 

DCache'" Our disk caching software speeds 
up your 1/0 by storing repetitively used tracks in 
memory. The amount of memory used can be 
selected in 64 Kbyte banks ...... ... ....... $49 

87MACRO/DEBUG'" Contains all the 
pieces needed for writing 8087/ 80287 assembly 
code & MicroWay's 87DEBUG debugger.$199 

OBJ -ASM'" A multipassobject module trans
lator and disassembler. Produces assembly lan
guage listings which include public symbols, ex
terna.I symbols and labels commented w ith cross 
references. Ideal for patching object modules for 
which source is not available . . . . ....•..... $200 

878ASIC'" Includes patches to the IBM BASIC 
or MS Ouiok BASIC Compiler for USER TRAN& 
PARENT 8087 support Provides super last per· 
formance for all numeric operations Including trig
onometries, transcendentals, addition, subtrac
tion, multiplicatior\ and division .... . . each $150 

87BASIC/I NLINE'" converts the output or 
the IBM BASIC Compiler into optimized 8087 
in line code which executes up to seven times fast· 
er than 87BASIC. Supports separately compiled 
in line subroutines which are localed in their own 

Micro

Way® 
8087Support 


For the IBM PC, PC XT, PC AT and Compatibles. 

NUMBER SMASHERIECM'" 
THE FASTEST ACCELERATOR 

CARD AVAi LAB LE 
gives you 12 MHz speed in two modes: 
704K or one megabyte of "Extended 
Conventional Memory." MEGASWITCH 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1015K using PC compilers, Auto
CAD and Lotus 1-2-3. Does not re
quire EMS software. Totally compat
ible. Priced from $599 with 512K to 
$1199 for complete package. Option
al 8087-12 ... $295 

8087 UPGRADES 
All MicroWay 8087 s include a one year warranty, 
complete MICl'oWay Test Program and accurate 
instaI lation instructions. 

8087 5 MHz ..... .... .. ..... $109 

For the IBM PC. XT and compatibl.es 

8087-2 8 MHz...... ... ... $149 

For Wang. AT&T, DeskPro, NEC, Leading Edge. 

80287-3 5 MHz.... .. .... $179 

For the IBM PC AT and 286 compatibles. 

80287-6 6 MHz.......... $229 

For 8 MHz AT compatlbl.es. 

80287-8 8 MHz ...... ... $295 

For the 8 MHz 80286 accelerator cards. 
NEC V20, V30 ... ........ ..... $16, $30 

64K RAM Set 150ns................ $10 

256K RAM Set 150ns.... . ...... . . $29 

256K RAM Set 120ns... ... .. .... .. $39 
128K RAM Set PC AT. ... . ... .. . ... $49 

287Turbo'" 10 MHz If you own an AT. 
Oeskpro286 orAT compatible, this is the card you 
need to get reasonable numeric performance. II 
plugs into your 80287 socket and includes a spe
cially driven 10 MHz 80287. The card comes in 
three configurations. The IBM AT version includes 
a hardware RESET button ... . ........ . ... $450 

287Turbo 8 MHz .................. . S369 

87/88Turbo"' is a stubby card Which includes 
a clock calendar and a speed controller which 
changes the speed ol your motherboard from 4.77 
to 7.4 MHz. lls use requires your PC t.o have a 
socketed 8284. Typical spee<I increase is 1.6 to 
2:0. The card overcomes slow hardware by slow
ing u,P only when such devices are accessed and 
running at full speed otherwise ... . ....... $149 
Optional 8087-2 . . . . . ..................... $149 
286TurboCache'" This new MicroWay ac
celerator uses 6K of cache memory and 80286/ 

segments and can contain up to 64 Kbytes of 80287 proceSSO<S to ptOvide an average speed 
code. Th is allows ptograms greater than 128K! Increase of 3:1 tor most programs. Ca\\ lorM 'lr'ro P 0. Box 79 Requires the IBM BASIC Compiler Version 1 and specifications and benchmarks ..... . ..... $595 

1'-'I Kingston. Mass. a Macro Assembler. Includes 87BASIC ... $200 
Call for our complete catalog of

MICROWAY UOI runs RTOS orRMXcom'"'ay 
 02364 USA software which supports the 8087.
•• (6171 746-7341 pilers under DOS ..... .... ..... . .......... $300 

In London, please phone 223-7762 
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Two FINE PRODUCTS 

BY BRU CE WEBSTER 

lt·s now mid-May as I write Turbo Prologth is: wonder of wonders. I'm 
going to get th is column in 
on time. It should make the from Borland and LightspeedC 
folks back at Peterborough 
happy: I know it's a relief for from Think 
me. Maybe I can make a 
habit of it. 

There have been a few columns in which I haven't picked 
a product of the month: this is the first time I've picked 
two: Turbo Prolog (from Borland International) and Light
speedC (from Think Tuchnologies). Both deserve it. and 
I considered sliding one back a month to avoid "diluting" 
the honor. But I felt that both also deserved timely 
coverage (or at least as t imely as anything with a three
month lead time can be). so here they are. 

STANDARD DISCLAIMER 
Since I am about to say some nice things about a prod
uct from Borland International. I thought I would once 
again make it clear that I have had business dealings with 
Borland in the past. I wrote most of Turbo Tutor back in 
1984. and I contributed to the rewrite of Turbo Tutor early 
last summer. In both cases, I was paid a lump sum for my 
work in lieu of any royalties. so there was and is no on
going financ ial connection with Borland. If you feel that 
somehow inva lidates or makes suspect what I've written 
below. fine. Frankly. I feel a little silly even mentioning th is. 
However. over the last several months I've had people ac
cuse me of a suspicious bias for or against (a) Apple. (b) 
Atari. (c) Commodore. (d) all of the above. so I thought 
rd make everything clear right from the start. And for 
those of you who are curious. the answer is (e) none of 
the above. 

PRODUCT OF THE MONTH: TURBO PROLOG 
When I first got my hands on Turbo Pascal a few years 
back. it excited me as few software products had. With 
all its quirks. bugs. and rough edges. it represented a rea l 
breakthrough in computer software and set Borland on 
the path to becoming a major power in the microcom
puter software industry. Borland has come out with many 
products since then-perhaps too many-and none have 
excited or impressed me as much as Turbo Pascal did. 
though most have been successful. And even though I 
have copies of just about everyth ing Borland has put out. 
Turbo Pascal has been the on ly product I've used for any 
length of time. 

Well. I can now say "Borland's done it again! " and really 

mean it. As I'm sure most of 
you are aware (wou ldn't you 
like to get just a percentage 
point or two of Borland's ad 
budget?). Borland has re
leased Turbo Prolog, a Prolog 
development system for the 
IBM PC and compatibles. 

1Edilor'5 11ote: See a review of Turbo Pro/og 011 paqe 293.1 It re
qu ires 384K bytes of memory. can actual ly be run on a 
one-floppy-drive system (and works nicely on a two-drive 
system). and runs under MS-DOS/PC-DOS 2.0 or later. It 
is an actual compiler. capable of producing stand-alone 
applicat ions (.EXE files). It comes with two disks: one con
tains the actual Prolog system: the other has more than 
60 example programs. Much of the manual. which is over 
200 pages. is dedicated to a Prolog tutorial. Turbo Prolog 
is not copy-protected and sells for the amazing price of 
$100 (less a nickel) . 

What's so interesting about Prolog in the first place? 
Well. it's a nonprocedural language that allows (requires) 
you to specify a set of ru les. data. and relationships. then 
tries to find answers to goals that you give it. It is so dif
ferent from procedural languages (Pascal. C. FORTRAN . 
BASIC. etc.) that it takes a radica l shift in thinking to move 
over to it. I freely admit that I haven't made the shift yet. 
even though rve worked through the fi rst six chapters. 
following the tutorial and keying in all example programs. 
Of course. the fact that I was using C on the Macintosh 
and FORTH on the Amiga during the same time period 
might have had something to do with the cognitive 
dissonance I've had to deal with . 

Listing 1 shows a simple Turbo Prolog program. The do
mains section defines any data types specific to the pro
gram itself. The pred icates section defines any relation
ships between domains. The clauses section gives actual 
implementations of predicates. These can be facts. like the 
various assertions of likes. or they can be rules. like the 
defin ition of the predicate friends. 

For example. given the program in listing l . you could 
specify a few different goals. If you asked for the goal 
likes(X,reading). the program will find names X such that 
likes(X. reading) is true: in this case. the values returned 
for X are eva and george. You could ask for the goal 
likes(eva,X). which would return the solutions reading and 
biking. For a different approach. you could ask likes 

(co11/111uedl 
Bruce Webster. a consulti11g editor for BYTE. is reached do BYTE. 
P.O Box 1910. Orem. UT 84057 . or 011 BIX as bweb5ter. 
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ACTOR 

debuts in one 


month. 

There' a beller way to progra m coming 

in October . 
I t's like an advanc d research system. 

lnstea I of data structu re and procedures. it 
u a tiv obj e ts. But it produces fin ish d, 
usefu l programs. ol exper iments. 

It's easy to optimize, 11!1!!!11.!!!P.ll 
and it ha a new way to re 
claim unused men ory. As 
a resu l t. it runs so fast on 
mi ro ompuler . it's good 
even for real - ime ontrol. 

And H' built arou nd 

Microsoflc.,Windows. wh ich 

help when you write your 

program .And when other 

people use them. 


H's called ACTOR:"and it will perform like 
noth ing you 've ever seen. To find out more 
about it. j ust call. 

lhe'WhitewaterGroup® 
906 University Place. Evanston. IL 6020 1 

(312) 491-2370 

Little Board™/186•••• $495 
High Performance, Low Cost PC·DOS Engine 

• llltu limes the (OMPUllNG f>OWElt of• PC • SCSl/PWSWmulti-mo<t<r VO upanYon bus 
• 	Data and file Compalll>le with ISM P(,, rum • Soflwa<• lnclud<do 

""MS-005 sui~rk."' pf09rems • PC-OOS comp.oUbl< flOM.BIOS boots 

• a MHt BO 1iw. CPI), OM>., counterfnmctt, 005'2.xand 3.x 
s1'2.K t.AM,ze::ro wait ~UJtCS; • Hord llislc support 

11>12BK EPROM 	 NEW OPTIONS AVAILABLE 
• EXPANSION/116 wllh;• Mil'li/Mleto flOj)py Control ct (1-• ~ 

~/Doubl• Dcnsily, 1-2 sided, • S121< addltfonol AAM 
40/!IO tt<ld<l • 2 S\nC/Aoync R5232/422 sen.1 P0<1S 

• Bott~ b&c.~ed Real lime Cloct• 2 RS'l32C s.rial Ports (50-38, 400 boucl), 
• 808 7 M6tl1 co-ProeeUO<1 Centronic.s Pmte:r Port 
• llufl.rcd VO Bus• Only 5. H • 7.75 inch«s, moun1S dirCdly to 

• SCSl/IOP far STD BUS• y1f•' diskdr~ 
• PROT0/186: PIOIOtypln1 ocboplar• ~' Reciwcme111, •S"IX a1 1 .ll!i<'; 

• 12'1X at .05A; On board • 1 'N COll"ttttt • CONCURRENT DOS : MU!tltulcln&/ 
Muftl- u- (2/4) 0PD'•llni SJ1l0m 

COMPUTE R S . INCORPORATl:O 

67 EastE...,1ynA..., . • Mount.alnV1ew, CA94041. (415) 962-0230 · TELEX494030'2 

ACCORDING TO WEBSTER 

Listing I : A simple Turbo Pro/og program. 

domains 
person, hobby = symbol 

predicates 
I ikes(person,hobby) 
fr i ends(person,person) 

c lauses 
likes~gregg,gerbi ls) . 
I ik es eva,biklng). 
I ik es george,read ing) . 
1 ikes(eva,reodlng).
I ikes(ezr a,drivi ng). 
I ikes( phi I ,flying) . 

frlends(X ,Y) if 
I ikes(X,Z) and I i kes(Y,Z) and X <> Y. 

(phil,flying). which would return the solution TRUE: like
wise. the goal likes(gregg ,driving) would return FALSE. 
Similar goals can be specified for the predicate friends. 
The goal fr iends(eva,X) will return the solution george. 

When you boot up Turbo Prolog. you first notice the user 
interface. It's a multiwindow. keyboard-controlled. menu
driven system that works smoothly and well. Your environ
ment consists of five windows. The top one. the menu bar. 
is fixed and unchangeable. It lists your main commands
Run. Compi le. Edit. Options. Files. Setup. and Quit- which 
you can execute by typing the first letter of each command 
or by using arrow-key selection. Three of the commands 
(Options. Files. and Setup) have pop-<lown menus that let 
you select options by the first letter or by arrow com
mands. Some commands (like Load File) will open up 
other windows (l ike when you need to enter a filename). 
You can always travel back up the chain of windows by 
pressing the Escape key. 

All the action takes place in the other four windows. The 
window names-editor. dialog. messages. and trace-may 
clue you as to their function. You actually enter and modify 
your Prolog programs in the editor window. You interact 
with your running Prolog program in the dialog window; 
that is. all program input and output take place here. You 
can see which clauses are being invoked in the messages 
window. while the trace window gives you a more detailed 
step-by-step evaluation of your program·s execution if you 
have the trace function enabled. You can resize and re
locate all four windows using the arrow keys. then save 
your custom setup . 

The editor window accepts both a WordStar subset of 
commands (Control-X. Control-S. etc.) and commands 
from the function keys and arrow keys. The window auto
matically does horizontal and vertical scrollfng as needed 
wh ile you type or move through your text. A Help key (Fl) 
brings up a pop-up window from which you can get a de
scription of the basic set o f editing commands. 

When you have entered your program. you hit the 
Escape key to get out of the editor window. then you type 
"C" (for Compile) or " R" (for Run). In both cases. the pro

1w111imud1 
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Thr BCCSl 
Com puter/ Controller 

l:11;1t1 cont to! uinctl
-•u...cl ..: 
11 A •ln910 l>01rd 

co~•uo11L"f or 
2I H 14! h .1n ol o 

toily contlijUn>d 
<Iola dL'<!Uiti tlOl1 
& control ~ 
iv•• m I ~ 

Indications for use: 
When a single controller 
board or a complete devel
opment and acquisi t ion 
system is needed. 

Active Ingredients: 
Intel 8052 8-bit processor, 
SK floating point ROM resi
dent control BASIC, 3 on
board parallel 1/0 ports , 

Dosage: Take either a single board or an entire 
system to provide control relief. 

CAUTION: 
This product has proven to be habit forming. 

Now available without prescription 
from Micromint for only 

S152* 
•100 quantity OEM price 

Serial terminal port (auto baud rate select) , Serial 
printer port , Socketed for 48K bytes RAM and CALL TOLL FREE 
EPROM, 2 interrupts, Expandable to 64K bytes 
each of data and program memory, On-board 1-800-635-3355 
intelligent 2764/27128 EPROM programmer. 

In Con nec11cu1 ca lt . 1·871 ·6 170 

Micromint, Inc. 2s Terrace Drive, Vernon, Connecticut 06066 



AT LAST: Professional 

Typesetting Capability 


For PC Users 

With PC TE)C·rM - the b t- lling full 

implementation of Professor Don Knuth's 

revolutionary typesetting progr(Lm TE;X. 


FINEST Typeset Quality Printing From: 
dot matrix laser phototypesetter 
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WIDEST Range Of Output Device Drivers: 

• Ep on FX LQ • HP LaserJe * 
• Toshiba • Apple La erWri ter 
• orona LP-300* • AP -5 phototypesetter 
• creen preview, with EGA or Her ule card 

MOST COMPLETE Product Offering: 

PC TEX (not copy protected) include the following: 
• Our 	pecially written PC TEX Manual which en

able you to tart u ing TEX right away. 
• Cu 	tom "macro package " that provide formats 

for letters, manual , technical document , e c. 
• The 1\'IEX document preparation sy tern a full 

featured macro package for preparing art icle , 
book , reports etc., and Iffi'IE;X er's Manual. 

• A,MS-'!EX, developed by the Amer. Math. ociety 
for professional mathematical typesetting. 


Site license , volume discounts, and interfaces to 

PC Paintbru h, P Palette Fa.ncyFont and Fontrix 

are al o available. 


PRICED FROM ONLY $249.00! 
(Printer dr ivers and interfaces addi iona!.) 

Laser printer, 
fonts & software 
from $2995.00 

For IBM PC / XT, AT or compatible, DOS 2.0 or higher, and 

5 l2K RAM. Hard disk required for printer drivers a.nd fonts. 

*HP LaserJet and Corona require additional interfac boards. 


For more information call or write: 

Perso:r:ial 'J'EX, Inc. 
20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 38&-8853 

This ad with space for the photograph , produced by PC TgX. 
Typeset on the Epson FX80, the Corona LP-300 laser pr inter, 

and the Autologic APS-5 phototypesetter. 
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gram is then compiled: in the latter case. it is also ex
ecuted. If an error is found during compilation. the editor 
window becomes active. the cursor is placed at the of
fending location. and an error message is displayed across 
the bottom of the window. The error message vanishes 
as soon as you hit any key; unfortunately. the message 
is often wider than the editor window. and any attempt 
to scroll the text over to make the message visible results 
In the message's departure. 

When the program compiles correctly and is executed. 
control passes to the dialog window. Any program out· 
put shows up here; likewise. any input takes place in this 
window. If you have defined a goal (or goals) within your 
program. running it in itiates an attempt to solve those 
goals. If you have no defined goal (as is the case with the 
program in listing I). the program asks you for one; you 
can then type in an appropriate goal. for instance. 
likes(phil,X). If you make an error in the goal. the cursor 
is positioned at the offending spot and an error message 
appears at the bottom. much like compiler errors in the 
editor window. And like the editor window. the dialog win
dow is often too narrow for the error message to be 
readable. and the message disappears as soon as you type 
anything. 

One of the nicest features of Turbo Prolog is that you 
can bounce directly between the dialog and editor win
dows. Pressing F9 will take you from the dialog window 
into the editor: FIO will take you out of the editor win
dow. incrementally compile any changes made. and (if suc
cessful) take you to the dialog window. Incremental com
pilation is a key to the speed of the Turbo Prolog inter
face. In effect. Turbo Prolog remembers most of what it 
has compiled. When you change a clause. it usually has 
to recompile only that one clause. This makes for quick 
development. al lowing you to try out different ideas and 
add different rules. 

Some strong points of Turbo Prolog are the trace and 
debug features. which let you single-step through your pro
grams. seeing just what clause is being evaluated at any 
moment and what values your program is using at that 
point. You can even turn tracing off and on again within 
your program. so that you don't have to step through sec
tions that you've already debugged. 

Another asset is the long list of predefined predicates 
that not only make for a full Prolog implementation but 
also give you easy access to screen 1/0 . graphics. system 
calls. arithmetic functions. and string handling. Further· 
more. Turbo Prolog has the capability of calling external 
predicates written in assembly language. C. or Pascal. Note 
that you can't call routines written in version 3.0 of Turbo 
Pascal : however. version 4.0 (due out sometime in the 
future) will produce linkable code files that can be called. 

The manual is generally well written. more so than many 
of the Borland documents. The style is clear and readable. 
and it is wel l organized. I have only two complaints. First. 
more examples would have helped. especially in the early 
chapters. Prolog is such a different language from the ones 
I and many other programmers have used. that it would 
help a lot to see the best approaches to different problems 
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Oike loops). Also. the exercises given in the book are prob
ably easy for a Prolog programmer with any experience. 
but they can prove to be tough for someone (like me) 
who's just learning Prolog and has no good idea of where 
to start 

I had done a little Prolog programming before receiv
ing Turbo Prolog. using Chalcedony Software's PROL..OG
V Plus interpreter. But I'm not qualified to judge how good 
the implementation is. so I showed it to two instructors
Dr. Dan Olsen and Gary Stokes-at Brigham Young Univer
sity who have worked with Prolog. They were impressed 
with the implementation itself. especially its speed and 
completeness. and also with the development environ
ment. They said it was superior to the Prolog systems 
they've been using (including an implementation on a 
VAX-111780 minicomputer). and they are looking at switch
ing to Turbo Prolog for class use. Stokes also took a pro
gram that he was unable to debug on the VAX and got 
it quickly running using the trace features of Turbo Prolog. 

Their main complaint about Turbo Prolog involves the 
limitations on having a program expand its own clauses 
(or rules). You can add facts. like the assertion 
likes(eva,reading); you cannot however. define new ru les 
or expand on old ones. This. I suspect. stems from the 
compiled nature of Turbo Prolog programs. An interpreter 
has an easier time accepting new rules. since it is main· 
taining the source code somewhere in memory. to which 
the program can add new definitions. For stand-alone 
Turbo Prolog programs to do the same. they would have 
to somehow include the compiler (or a subset thereof) 
in the code file. which would greatly increase memory and 
disk requirements. 

The biggest question about Turbo Prolog is how much 
demand there is for it out there. My first inclination is that 
there wouldn't be much. especially since the folks most 
likely to buy it-do-it-yourself programmers-are going to 
be firmly entrenched in procedural thinking and will have 
difficulty switching over to the appropriate mind-set On 
the other hand. the demand for Pascal compilers was 
grossly underestimated at the time Turbo Pascal hit the 
market or. more accurately. the positive qualities of Turbo 
Pascal radically enlarged the market. The same may be 
true of Turbo Prolog; given its performance. quality. and 
low price. it may well create a much larger market than 
might otherwise exist. 

The other big question in my mind concerns the prob
lems that Turbo Prolog is best suited to solve. I don't have 
a good feel ing for the type of problems that Turbo Pro
log addresses and the ways ln which it might solve them 
better than. say. Turbo Pascal. This is probably due more 
to my own ignorance (which. as always. I'm trying to 
eliminate) than anything. but it will remain a question until 
I know enough to answer it myself. 

Even with those questions. Turbo Prolog may be as sig
nificant a leap in software design as Turbo Pascal repre
sented three years ago. l am not sure that the height of 
that leap is obvious. for a number of reasons. First. there 
are few Prolog programmers in the microcomputer world. 
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NEW! 

rvrboMACIC™ 1urns your idea.s inlo state·of-the-an programs. 

Your productivity increased , or your money b.adt! 

Lei your lmagina1lon run wild I !l's easy with w rboMAC/C. Input fo rms. 
Report forms. Help windows. Pop-up menus. Pull-down menu systems. 
And mor I curboMACIC will turn 15 minutes of your lime into code tha1 
would take you hundreds of hou rs to write. Wnetheryou' re a professiona l 
or just a beginner, you need IUrboMAC/C. 

It's POWERFUL! ll's FLEXIBLE! It's FAST! ll's MAGICI 

MAC/Cscreens. A revolutionary breakthroug h! Screens update 
automatically to show re latiomnips among fields . Dependent 
va lues change and unneeded fields disappear before your eyes. 
You gel easy-10-read screens. 

MACICwindow.1. For 1ruly flashy programs I Pop- up windows at the 
toucn of a key. And when necessary you'll scroll within framed 
windows for help or data eniry. 

MACIChelp. Everywhere I Gel au1oma1ic bonom-line help and a 
help window for each field ol input forms. And you'll have a 
help window for each option of a menu . You have more than 
200K of context-sensitive help in turboMAGIC! 

MACICkeyllnes. A class act! At 1he touch of a key the bottom line 
changes to remind you of your fu ll, customized fu nction-key 
setup. 

All this magic and more is in lurboMAGIC. Put it in your programs 
too! rurboMAGIC ma kes ii easy. Here's how : 

Full-fHlured Editor - WordStar-llke. Absolutely the best! 

Arrows • repeat • color • box (a utomatic 1urns/ intersectionsl 

Block • re format • color • move • copy • read • write 

Centers • current page • line • te>rt in a box 

Colors • menu selection • al l systems supported • no flicker 

Graphics • menu selection of extended ascii chuacters 

Printing • cusiomlwd graphics character irans lat ion • loms 

Flel<ibility • never before seen in a code generator I 

• Up 10 66 tines in a form. 

• Full WordStar-like editing for input forms. 

• 	 Your form image stored either in a typed constant o r in a picture 
file. turboMAGIC can even combine several picture files into one. 

• 	 Fleld 1yp.,,; galore : numeric (bounds checking~ • d•le (validity 
cheekI • chJracter lyou can specify the legal input sel) • srring (fill 
character, case conversion, justification, and a picture facility that 
lets you add your own format elements) • boolean • male/ female • 
yes/ no • dollar amount • social security • telephone • zip code • 
numeric with automatic increment • menu (your options appear at 
th 1ap of a key). You want more types/ turboMAGIC lets )•Ou add 
your own . 

for Turbo 
Pascal Programmers 

free Bonus l We 'll give you an impressive screen/ prln1er inSlaller for the 
programs you create with IUrboMAGIC. And w 'II also se nd you some 
va luable demo programs FREE i 

Wouldn't you like some magic/ Order wrboMACIC 1oday. Only S'l'l.00. 
You have nothing to lo1e witn our 3D-day lull money-back guarantee. 
CALL NOW ! 1-600-22!;.3165 IOutside Alabama, orders only l or 205-342· 
7026 (VISA & MC welco me, no PO, no COO) 
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THE BCR-1000 BAR CODE READER DELIVERS 
UNPARALLELED PERFORMANCE AT ABREAKTHROUGH PRICE 

• 	 IBM-PC/XT/AT and • Extremely High Rrst 

Compatibles Read Rate 


• 	 Compatible With • User-Friendly Menu-

All Keyboo1d Styles Driven Support Software 


• 	 Stainless Steel Wand • Supelb Component 
• 	 Reods Al l MojOf Bar Reliability 


Code Symbologtes • Scans CNer 160 10-0lglt 

• 	 Network CompatiblUty Codes In One Minute 
• 	 AulcrDiscriminates • Ave Foot Extension Cord 


Between Codes For Wand 

• 	 Noo-Cootoct • Attractive Quantity Pricing 


Scanner Optton • Two-Year Service Warranty 


.J. SEAGULL SCIENTIFIC SYSTEMS 
601 Un lversity Avenue. Suite 150 

Sacramento. CA 95825 
(916) 485-7320 

DeSn1et C 
now with 32-Bit Pointer Option 

C88 ...... .. .......... .. ... ..... ... .still $109 

The editors' choice for fast compilation and execution. The 
price/performance winner in all major C benchmarks since 
1983. Includes Compiler, Assembler, Binder, Librarian, 
Execution Profiler and .Full Screen Edi tor. Supports both disk 
and memory resident Overlays . Contains both 8087 and 
Software noating point support. Full STDIO library. 

Large Case Option...... ... ..... ...... $50 

Ma.kcs a grea t C Compiler even better. Adds 32-Bi t Poin1ers to 
C88 so you can utilite all of your PC. Groups scalar and slaLic 
data for fast acce s. Supporls the 088 debugger. 

D88 .. . .. .. . .. .. .. ........... ... .. . . ... . $50 


Gain mos t of the benefits of an in1erpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents during execution. Set breakpoints by function 
name or line number. Examine and set variables by name using 
C expres ions. 

order direct from : 

C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94066 U.S.A. 

(408) 720-9696 - Telex: 358185 

We accept VISA, MasterCard & American Express 
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at least compared to the number of Pascal programmers 
who were around when Turbo Pascal came out. so there 
aren't nearly as many people who can appreciate what 
Borland has done. Second. Turbo Pascal has spoiled us. 
both with respect to what we general ly expect from com
pilers and what we specifically expect from Borland. Third. 
Prolog is such a different language from what most of us 
grunt-work programmers are using that it's hard to com
pare its capabi li ties to those of the languages (C. Pascal. 
BASIC. etc.) we've been using. I suspect it will be a few 
years before we can evaluate just what Borland has re
leased here: a cu riosity or a milestone. 

My recommendation: If you·re at all interested in arti· 
ficial intelllgence. databases. expert systems. or new ways 
of thinking about programming. by all means plunk down 
your SI 00 and buy a copy of Turbo Pro log. I plan to keep 
using it. 

PRODUCT OF THE MONTH: LIGHTSPEEDC 
I mentioned LightspeedC In my column last month. and 
it certainly deserves more coverage. For those of you un
fami liar with it. LightspeedC is a C compiler-or. more ac
curately. a C development environment-for the Macin
tosh . It produces native 68000 code and stand-alone ap
plications. including desk accessories. It requ ires 5 l 2 K 
bytes of memory and BOOK bytes of storage {RAM disk. 
floppy disk. hard disk. or any combination thereof) . The 
manual claims that you could get by with a single 400K
byte disk drive. but save yourself a lot of grief and make 
sure you have at least 800K bytes {two single-sided flop
pies. one double-sided floppy, etc.). It comes with three 
single-sided disks; one has the actual system. one has ex
amples. and one has utilities and libraries. As for the 
manual. it's about 400 pages long. is large and readable. 
and can occasionally be convinced to stay open. though 
it helps to hold it down with other books. disk drives. rocks. 
etc. The product is not copy-protected and sells for the 
reasonable price of SJ 75 . 

In LightspeedC. the basic development unit ls called the 
project. A given project. represented on the desktop by 
a LightspeedC icon. is a collection of C source files. ob
ject code libraries. and other projects. You can add files 
to a project. remove them from the project. and group 
them into segments. (Before you ask. no, you can't add 
a project to itself. When you ask to add files to a project. 
the file-selection box is smart enough to screen out that 
project as well as all files already added to the project.) 
You can also set the project to one of four types: applica
tion (the default). desk accessory. device driver. and code 
resource. By using the project approach. LightspeedC per
forms a lot of bookkeeping and other project management 
for you. el iminating the tedium of tracking lots of different 
files. 

When you start up LightspeedC. either directly or by 
double-clicking on a project icon. you come up in a stan 
dard Mac environment: desktop. menus (seven in all). and 
a window listing the flies that comprise the current proj
ect. You can then double-click on any of the source file
names and go into the editor to make additions and 

' 
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changes. If you 're creating a new sou rce file for your proj
ect. you can open up a new (untitled) file. edit it. save it 
out under some name, then add that file to the project. 
The editor itself is a simple. clean. Mac-style editor: not 
too many features. but I haven't found any bugs yet. either_ 
l started open ing up files for editing to see how many I 
could have open at the same time. Once I got l 2 open. 
I started moving and resizing windows. then J closed them 
all. No problems. Also. the editor is not a separate "mode" 
from the compiler and linker; you can have editing win
dows open at al l times. 

So far. so good. but nothing terribly spectacular or in
novative. That comes when you decide to compile and 
run your program. The first t ime through. LightspeedC 
compiles each of the source code modules. The compiler 
is fast. especially if you·re running off a hard disk or a RAM 
disk. On my system (51 2K Mac. old ROMs. MacBottom 20
megabyte hard disk). it took just 40 seconds to compile 
some 3000 lines in four separate source code files. This 
included the time to open and close each file and to save 
the object code out to disk. 

If an error is encountered during compi lation. that file 
is brought up in an editing window [if it's not already 
there). the cursor is positioned at the start of the line with 
the error in it. and a window is brought up at the top of 
the screen describing the bug. You must acknowledge the 
error by cl icking in that window. and you can then cor
rect the error and restart the compilation. The error 
messages are sometimes maddeningly vague ("Syntax 
error" seems to be a favorite catchall); on the other hand. 
I've always managed to figure out just what the error is. 
and I' m still a relative neophyte when it comes to C. 

LightspeedC starts to show its strengths when you have 
to recompile your program. It knows which files you have 
modified and which you haven't and recompiles accord
ingly. But waitl It's even smarter than that. If you edit a 
file not listed in the project window-like an ".h" include 
fi le- it will recompile only the source files that include that 
file. And if you edit a file not used by the project. none 
of the source fi les are recompiled. Someone-I assume 
it was Michael Kahl. principal author o f LightspeedC-did 
an outstanding job of making the recompilation algorithm 
very intelligent. At the same time. you are not locked in 
by that algorithm. At any time. you can force a recom
pilation of any or all source code files. You can also force 
it to reload any library files from the disk. It then performs 
an incredibly fast link. based. I suspect. on linkage infor
mation being held in memory and updated during the 
compilations. If that isn't successful. it pops up an error 
window ('"Link failed") at the top of the screen and also 
brings up a text window with the unresolved references. 
Again. you can use that information to track down your 
problems. correct them. and start a recompilation. 

Once your program compiles and links. you can execute 
it without ever leaving LightspeedC. Your program takes 
over the computer. but when it ex its (provid ing it hasn't 
crashed the system). it returns control back to Light
speedC. not the Finder. At this point. you can create a 
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New Tools For 

Mac Developers 


"This two volume set is a must for anyone serious 
about programming the Mac. They contain informa
tion not found anywhere else, and cover the real-life 
problems of a software developer." 

David Smith, Publisher 
MacTutor 

It's all here - tips, techniques. strategies, advanced 
topics. These books explore mac plus ROMS, print 
manager, speech drivers, clipboard, and much more. 

THE COMPLETE BOOK OF MACINTOSH 

ASSEMBLY LANGUAGE PROGRAMMING 


Vol. I, 608 pages, $25.95; Vol. II, 416 pages. $22.95. 


For your two volume set contact your local 
bookstore or call 3 12-729-3000. 

Scott, Foresman & Co., 
Professional Publishing Group 

1900 E. lake Ave., Glenview. ll 60025 

HARMONY COMPUTERS 
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Inqu iry 110 

IBM PC AT performance! 
PCjr price! 

· 
· 

* AMPRO Little Board/186 
• 8Mhz 16 Bit 80186 CPU 

• 512K RAM-No Wail-States 
• 2 Serial Ports 50-38.4K Baud 

• Parallel Printer Perl 
• 4 Drive Mini/Micro

Floppy Controller 
SCSI Bus Hard Disk Interface 

DOS Compatible ROM-BIOS 
• Boots PC DOS 2.x, 3.x 

• Computer Board Assembled and Tested with 
Tech Manual and DOS utilities ...$489

* ORI Concurrent DOS 4.1 Multl -User O/S ... $395
* Expansion Board for 512K (1 Mb total) 8087-1 Socket, 

Real-Time Clock, 8530 SCC 2 Channel RS232/422, Buffered 
Expansion Bus and more ... from $149

* AMPRO Little Board (Z80) Same as 80186 board but 
Z80A CPU, 64K RAM, 16K EPROM, CP/M 2.2 & ZCPR3 and 
manuals . . . $239 ($279 w/SCSI) 

• 	 Enclosures w/Power Supply .. . from $99 
• 	 Mini/Micro Floppy Drives ... call for current price 
• 	 XEBEC or SEAGATE SCSI Drives-Low power 1 /2 HI Drive 

w/built-in Controller 10/20Mb ... $4491$599 
•	 Terminals: WYSE, QUME, KJMTRON ... lrom $395 
• 	 Power supplies. cables. connectors in stock 
Complete technical support. Complete systems available. Write or ca ll lor 
more information. Most orders shipped same day. 


VISA, MasterCard. Money Order, C.0.D. Checks allow two weeks. 

Purchase orders and bids weloome. Prioes F.0.B. Buffalo Grove, IL. 

ISM PC: AT, PCtt, PC OOS •nt tradnmark:! or lnlernarJotW ~~C:hlnot COrPQr11>Qn. 

~urren1 DOS Is a trad~ ge aiuru1 ·Aeseatch. Inc. Xebec Owt la .a 1fedetNuk °' Xf!Dec:. tne.. 


356 Lexington Drive 
Butlalo Grove, IL 60009·2312 11111[1 Pl..1 tlx : 650 249 2139 MCI UW 

INC (312) 537-7888 

Expansion Chassis I Sub-System 

Specification 

Model No. ol ~oce lor Power Supply Olmenslon PriceNo. Slot 1/1 elghl Drive (WaH$1 OxWxH!cml 

M-1• 0 t 50 30x 1Sx6.S $139 

M·2 3 3 100 42 x25x16 $299 

M·l 5 3 100 39x 30x 15 $239 

M·4 12 2 100 40 x39x 14 $289 

M-5 0 2 45 39x18xl5 $149 

M-6 0 1 50 26.Sx 18x13.S $169 

M-7 5 2 100 J.8 .5x 30x13.S $299 

M.S 0 2 45 39 .Sx th 13.S $149 

M·9 0 2 60 3tl.Sx 49 x9 $249 

M-10 8 4 135 43x49 xU $239 

•Exira space for o stand alone controller 

EXT ond llCV Adoplers Unterroce Compulets l ChoulsJ . . . $149 

ORDER TOLL FREE: (800) 826-0267 
In California Coll 1415) 651 -3355 

DEALER INQUIRIES INVITED 
SOURCE ELECTRONICS CORP. 
45277 Fremont Blvd .. Unit 6 

Fremont. CA 94538 
Telex: 279366 Fax: (415) 791-0935 

Inquiry 39 1 for End-User'$. 
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ACCORDING TO WEBSTER 

The real beauty of LightspeedC 
appears when you make a 
change to a working pro;ect. 

stand-a lone code file by selecting the appropriate menu 
option; it takes only a few seconds for the executable file 
to be created. You can also use a project to create a library 
file. which can then be used in other projects. 

The real beauty of LightspeedC appears when you want 
to make a change to a working project. You edit the ap
propriate source file and then select the Run option in 
the project menu (or type Cmd-R) . That one source code 
file is recompiled (usually in a matter of seconds}. all 
necessary re linking is done. all the windows are closed 
(saving any files currently being ed ited). and the updated 
program is launched. For example. I changed one line in 
the largest of the four modules in my program. then typed 
Cmd-R. Total elapsed t ime until the program was running 
and waiting for my commands: 20 seconds. 

How good is the code produced by LightspeedC? I can't 
say with great accuracy. since I haven·t run any bench
marks through it yet. What programs I have run would in· 
dicate that the code speed is general ly comparable to the 
other Mac C compilers (Consulair. Aztec. Megamax) : but 
I sti ll plan to run some tests and report on them when 
I can. Code files seem to be fairly small. too. 

What are some of the features and extensions that Light
speedC offers? Well. for starters. it's a superset of Ker· 
nighan and Ri tchie's C. including structures. enumerated 
data types. and bit fields. Data type sizes are as follows: 

char 8 bits 
short 16 bits 
int 16 bits 
long 32 bits 
float 32 bits 
short double 64 bits 
double 80 bits (full IEEE) 

LightspeedC supports the Mac operating system and 
Tuolbox routines. though it apparently doesn·t support 
Appleialk (as of th is writ ing). It has about 200 other pre· 
defined functions in other libraries (math. unix. stdio. 
strings. etc.) to provide compatibility with other C systems. 
In-line assembly language is not supported: however. a 
utility is provided to convert Macintosh Development Sys
tem !MDSJ object files to libraries acceptable to Light
speedC. LightspeedC also provides a plain-vani lla J/0 in
terface (using stdio.h) that turns the Mac into a standard 
terminal; if you include the unix li brary. you get simple 
cursor control and graphics funct ions. Jn either case. the 
OuickDraw procedures appear to still work in ·· terminal" 
mode. LightspeedC supports resource fi les (and includes 
a copy of RMaker). It also comes with the Macsbug debug
ger and instruct ions on how to use it. And it even has 

tconlmut~f 
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Aztec C ... The Best C 

Frees the genius iri' you 

You've got a great idea ..• 

... you're ready to write your programs. 


You don't want to be sidetracked by all the paper
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec Chas the most sophisticated, hardwork
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild
ing your systems. 

The development process moves quickly. Com
piles, assemblies, link edits .. . all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de
velopment system in the industry. Benchmarks show 
it . .. reviews commend it ... users praise it. 

You 're ready to test the program. You 're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly ... you 're 
still ahead of schedule. 

" .. . a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review .. . includes the 
most professional make utility ... documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en
vironment." Computer Languages Feb. '86 

" ... execution times are very good, close to the 
best on most tests ... " PC Tech Journal Jan. '86 

" Easily one of the fastest compilers overall ... 
library provides a lot of flexibility . . . generates 
small .EXE files. " Dr. Dobbs Journal Aug. '85 

C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 
Third Party Software for Aztec C: HALO , PHACT, C-tree, 

PRE-C. Windows for C, PC-lint. PANEL, Greenleaf, db Vista, 

C-terp, Plin k-86, FirsTime, C ti l Lib, 

and others. 


You've got some time for fine tuning. 
The Manx Aztec C Profiler exam ines 
your program, tells you where the slow 
spots are and validates your test pro
cedure. A few changes and it's exactly 
what you wanted. 

NOiES 

You 've made it! 
Aztec C is available for MS-DOS / PC 
DOS. Call for details on Macintosh, 
Amiga,Apple 11, CP/ M-80, 
CP / M-86, TRS-80, ROM and others. 

To order, or, for information 

Call Today 
1-800-221-0440 
In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are avail able to professors, students, independent 
developers. and on a "trade -in" basis. Site licenses. 

"M .. ,. ·~· 9'..... , ..•, .. 
Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 

M$ 4S a ,eg.:sce.-et1 TM ot Mlicrosol1 . tnc . C P ' M TM ORI, HALO TM M&cha. Croe-rne1a . PANEL TM 
Rouncni1ILCompu1er Systems. Ltd . PHACT TM PHAC T As.soc .. PAE ·C. Plni.\-86 TM Pnoen1x. cfO 
V11cM: TM R11mo Corp . C·1e1p. PC-lint , T -t. G1mpel Sottwa1e. C -1ree TM Fa.1rcom . Inc . W'indOws for 
c TM C•oa11vo SOfu11ons. A"13'0 II , Mae1n10.$ft TM Af:iple . Inc .• TRS -80 TM Aal110 StlBGk. Amiga TM ------------Com.mooore lnfl 
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210 Years Ago Boston Was 
The Starting Place Of An 
Important Revolution ... 

...In 1986 it's the site of an 
important evolution. 

Interactive Video and Optical Storage Systems have 
gone through the revolutionary stage of new tech
nology development. 

The incredible potential for software, database, and 
problem solving applications awaits only a spark 
from your mind! Come see the industry's leading 
companies display over 100 applications that ex
pand the characteristics, capabilities, and capacities 
of computers to create entire new markets. Come 
learn what it takes to program and work with this 
new exciting, laser-read media. Be an early part of 
the evolution of the revolution at LaserActive '86. 

• Seven concurrent conferences covering everything 
from beginning with optical storage systems to apply
ing their use to the needs of major vertical markets. 
• A special conference sponsored by Howard Sams' 
Books will cover programming for this new media. 
Don't miss the new Howard Sams' book, CD-I and 
Interactive Videodisc Technical Reference Guide. 

For Immediate Information: 
C.11: 305/768-2778 Write: POB 3415 

Indialantic, FL 32903 
Inquiry 195 for Howard Sams' book only. 

ACCORDING TO WEBSTER 

If I had to own ;ust one 

C compiler for the Mac-indeed, 


;ust one compiler-it would 

probably be LightspeedC. 


a profiling utility to help you see where your program is 
spending most of its time. 

The single greatest weakness with LightspeedC isn't the 
product itself. it's how big and poorly organized the 
manual is. It's difficult to dig out the info rmation that you 
need and that is usually (but not always) there. More than 
half the manual is devoted to documenting the 200-plus 
library fu nctions (a few per page. listed in alphabetica l 
order) as well as the calling sequences for the Mac routines 
(listed according to the manager groupings of l11side Macin
tosftJ . The irony is that the ordering for both sets of routines 
probably should have been the other way around. If you 
are a programmer. you probably already know the name 
of the Mac routine and just want to find the calling se
quence; the manual forces you to find out what manager 
it's in . If you 're looking for a particular C library function. 
you probably know what you want the function to do. but 
not necessari ly what its name is. especially if you're not 
a whizbang C programmer. Given the penchant for cryp
tic C function names (quick! guess what the following func
tions do: atol. cputs. getuid. iscsymf. sbrk. stci_ d, 
strrpbrk. ttyn. vsprintf). you may have to resort to thumb
ing through some 162 pages of function descriptions to 
find the one you need. 

For an experienced Mac C programmer. this and o ther 
organizational problems are probably no more than an 
annoyance. However. for an experienced programmer who 
is not particularl y fami liar with either C (like me) or the 
Mac. it's frustra ting: for someone familiar with neither. 
especially if said person isn't an experienced programmer. 
it would probably be a nightmare. Which is really a shame. 
since LightspeedC strikes me as an excellent environment 
for learning C and program ming on the Mac. 

Those of you familiar with my column know that I am 
not enamored of C. but LightspeedC goes a long way 
toward making it my language of choice on the Macin· 
tosh (and. of course. LightspeedC my compiler of choice). 
despite the Pascal /C interface problems that confront all 
C compilers on the Mac. If I had to own just one C com· 
piler for the Mac-indeed. just one compiler- it would 
probably be LightspeedC. Until someone comes out with 
a comparable Pascal development system. 

PREDICTION UPDATE 
In my January 1986 column (which was actually written 
in September 1985). I made a series of predictions about 
how the microcomputer industry would develop during 
the comi ng year. Much to my surpri se (and delight). most 

(con linuedl 



Ifyour computer has 3.5" drives, it has a little bit of Sony. Because Sony 
invented the 3.5" drive technology that has taken floppy disk memory all the 
way to two megabytes. 

So nobody knows better than Sony how important high standards are for 
producing 3.5" floppy disks. But then, Sony invented those, too, as well as the 
most demanding methods for making 3. 5" disks. 

Such as the Sony Vivax™ magnetic medium, with the high coercive forca 
necessary to suppress the "noise" that can cause disk error. And the Sony 
DDLTM binder system for incredibly even dispersion ofmagnetic particles o 
the disk surface. Then theres Sony's burnishing expertise that eliminates 
microscopic projections as small as Vl, 000, OOOth of a millimeter. 

But the best reason to trust only Sony is your irreplaceable data 
be storing six times the information on a disk thats one-third 
5.25" floppy. Thats why we recommend only one floppy · 

The Sony. 



----------------

Inquiry 224 

I#®/PC SingleNew Quar~ ~i:~:uler 

Base model 5.75" x 8" 

Only$495. 
u ,.JI Quantity discounts ovolloble 

• 	 IBM PC® compatible single board 
computer mounts to 51/4" drive 

• 	 Includes Floppy Disk & Color Graphics 
CRT Controllers plus more 

Also includes: Legal BIOS• BootsPCDO 2.1 • Prlnler 
Port • 2 Serio I Ports• 256K RAM• Clock Speed ol 4.77 MHz• 
Alphanumerics and Graphics Modes for Color Video 
Controller • Standard IBM Keyboard Port. 

Ootions include: s12K RAM •Piggyback liO channel 
OE'lvl Expansion Boord • XT - Compatible Hord Disk SCSI 
Interlace• Real Time Clock with battery-bock-up• C lock 
speed of 9 .5 MHz (Twice as tas1 as a PC) 

The Megalel Quark/PC is lor OEM a nd end user 
oppllcollons tho I require PC compatibility in a compact 
single board computer. The Quark/PC BIQS will run most 
IBM Pet' software Including Fllghl Simulator and Lotus . To 
meet your speclllcations a set of options let you odd 
memory, speed and an XT-compallble hard d isk Interface. 
Not only does it quickly mount to a 5 1/4 • drive. it also comes 
with Uoppy d isk and CRT color graphics controllers - all lor 
jus1 $495. 
To oidei or enquirecoll us todov. Dealer enquiries welcome. MegotelComputer 
Techllolo9ies (416) 745-7214150Turbine Drive Welton,Onlorlo M9l 2S2 
Telex: 065-27453 U.S. Address:1051 Cllnton St, Sulfalo. NX 14206 Distrlbutor1:NCS 
Elecironlcs Vorese, ltoly • SES Electronics Noidlingen, Germany •Pe1dlx 
Mlcrotronics Sfggln Hiii,UX. • Mlcrocomputjng Ghenl Belglum• Asp 
Microcomputers Melbourne. Alllilrolia. 
Cluak1t.ore91.Wtedltodetrn01ll:olf ona ti: MFG CO UC llM. llMJ'Ca~PCOOSoi• fO<)IPltt<J 

1roc1emo1b of 1nter1norionot l~M 1Moe;ri1M .. COi D l.ottJt. ho ••Qtiltf'KI :Uoc:i•mo1 ol ~· 

0..-.loOmltf'll COrP MWOS lie rt0r'-'t1otd lrOOef'ttOli OI M ic:t:O:W>ltCO'P 


.....------rnegatel---------

KEYTOPS-Klts to support most soltware, including: 
I _ PC to 5251 $21.95 _ DlsplayWrile 3 $21 .95 I 
I _ PC to 5520 $29.95 _ WordPerfect 4.1 $29.95 I 

KEV EXPANDERS Touchdown'" ke~ expanders enla1ge small . critica l II keys (Return . Shift . Backspace. ere .) on the IBM 
_ FULL KIT $21 .95 PC and look-alikes 10 full·size . AT·styte keys. Ful l II _ MINI KIT $10.95 kil has 12 separate expanders . M1m-Ki1: En1er1Re1. 

k both shilts . backspace. All ki1s suppon LEO where II 0 81ac 0 0 ray needed . Must specify keytJoard 
Language conversions available! 0 Serld me FREE INFORMATION II 

I 	 ICO] ISptcily Keyboard Maki/Model :
Name _______________ _ 

I 	 I - 11 Add•es>C11y.S1 .bp _______________

I O VISA D Cl Elcp.___ I 
L Visa or MC orders:602 634-7515 Same Day Sh1Dmen1 • U.S. Postage Pai cl .I 

• Eliminate Confusion 
• Reduce Training Time 
• Increase Productivity 

Need Custom Keytops? 
Call us al 602 634-7515 

1-f99l'!~ 
P. 0 . Box 201, Dept. BY, 
Cornville, AZ 86325r--------..-1111111 

ACCORDING TO WEBSTER 

of those predictions have been coming true within the past 
month or two or at least appear to be headed in that d irec
tion. 1b wit: 

• The Apple lie/lie is losing ground to the Amiga and the 
Atari ST (though not nearly as fast as I thought it would) : 
in response. Apple is working on the llx (which may be 
out by the time you read this) and will probably cut prices 
on the lie and lie to well below the $600 level. especially 
as Christmas approaches. 
• Apple has committed itself (in its annual report. no less) 
to an open-architecture Mac. Apple has made no official 
statements on what the open Mac will have. but the grape
vine Indicates slots. a 68020 processor, faster disk drives. 
more memory. a larger display, and possibly even color. 
And. I suspect. a fan. 
• John Scully told analysts that all future Macintosh prod
ucts would be capable of running both UNIX and MS-DOS. 
Also. at least one third-party vendor should be shipping 
UNIX System V for the Macintosh around the time this 
column sees print. 
• Analysts are generally pleased with Scully's commitment 
to MS-DOS and UNI X (and with Apple's direction in 
general). especially since (according to said analysts) it 
gives Apple a better shot at getting into corporate markets. 
Apple stock now stands (this is mid-May. remember) at 
around S32/share. up substantially from last fa ll and more 
than double its low value during the last year. 
• Commodore showed (at COMDEX/Atlanta) the Sidecar. 
an MS-DOS box with an 8088 processor, an IBM PC-com· 
patible BIOS. expansion slots. and 5 ~-inch disk drives. 
(Atari is also developing an MS-DOS box for the ST. but 
I didn't predict that.) 
• In addition to Apple's open commitment to UNIX. 
sources at both Atari and Commodore have indicated that 
future products will include UNIX-based systems. or at 
least systems with UNIX (or a look-alike) as an option. 
• The 68000 family is having a good year, though the 
leadlng edge of the market already seems to be shifting 
away from the 68000 to the 68020 (bypassing the 68010 
completely) . Motorola is apparently selling all the 68020s 
it can make (and then some). And anyone not making an 
IBM PC compatible appears to be choosing the 68000 
(with the exception of the llx. which apparently will use 
the 65816). 
• IBM announced (finally!) the PC Convertible. its laptop 
computer. which does. indeed. look to be decently de-
signed; the surprise is that the pricing and marketing ap
pear to be better than average. though I wonder how hard 
IBM will actually push the machine. The only other an
nouncements have been slight improvements (along with 
price cuts) on the XT and AT. mostly to catch up with the 
clone makers. And speaking of the clone makers ... 
• During the last week or so. articles in the Wall Street )our
rial. Newsweek. and elsewhere have focused on the cheap. 
well-built IBM PC compatibles that are flooding the MS
DOS market and are threatening to (as a group) pass IBM 
unit sales by the end of this year or early in 1987. It has 
reached the point where the name "IBM" on the front 

Inquiry 162 for End·Users. 
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ACCORDING TO WEBSTER 

ITEMS DISCUSSED 

LIGHTSPEEDC . . ... . .. . . ....... . .............. $I 7 5 
Think Technologies Inc. 
420 Bedford St 
Lexington. MA 02173 
(617 ) 863·5593 

TuRBO PROLOG ...... . . ...... . .. .. ....... . . . 599.95 
Borland International 
4585 Scotts Valley Rd. 
Scotts Valley, CA 9 5066 
(800) 255-8008 (outside California) 

(800\ 742-1133 (in Californ ia) 


panel is seen as a liability in some market segments 
because it usually means higher prices and lower per
formance. 

Okay, so where did I mostly go wrong? Well. the ST and 
Amiga have not been runaway successes. though both ap
pear to be selling better than competitors and detractors 
wish to believe. And I'm not sure there·s been the "big 
upswing·· in the home market that I predicted. On the 
other hand. this is only May: that surge may hit at 
Christmas. That (together with production problems) has 
probably held down sales of the Amiga and the ST: given 
the lack of reliable sales figures from either firm. though. 
it's hard to judge. The open Mac appears to be slower 
coming to market than I thought it would be and may not 
even show up until early next year. But lt is coming. 

The big question right now is the ultimate Impact cf the 
layoffs at Commodore. which included some key people 
at the Commodore-Amiga (Los Gatos) facility. This cou ld 
be an honest-to-goodness belt-tightening move. such as 
Apple made back in 1985 (to good effect). Or it cou ld 
signal serious trouble at Commodore. By the time you 
read this. you should have a better idea of which it is. My 
guess' I think Commodore and the Amiga will still be 
around come September. 

IN THE 0UEUE 
Well . it looks like next month may be Round 3 of the 68000 
wars. I now have for a few brief weeks a Prodigy 4 from 
Levco. which l mentioned a few columns ago under the 
name Super Mac 20. F'rom the outside. it looks like a 
regular Mac; on the inside. it's got a 16-megahertz 68020 
processor. a 68881 floating-poin t coprocessor. 4 mega
bytes of RAM, and a 20-megabyte hard disk (running on 
an SCSI interface). l also hope to line up Computer Sys
tem Associates· 68020/68881 expansion board for the 
Amiga. as well as General Computer"s HD-2000 upgrade 
for the Macintosh. And Apple wants to swap the plain
vanilla 512 K Mac that they"ve been lending me for a Mac 
Plus. 1·ve got some software products 1 want to get to as 
well . includ ing Multi-FORTH. Aztec C. and TDI Modula-2 
for the Amiga. But. as always. I'm making no promises. 
Until then. rl l see you on the bit stream. • 

Inquiry 187 

Real-Time Multitasking Executive 

• No royalties 
•Source code included 
• Fault free operation 
• Ideal for process control 
• Timing control provided 
• Low interrupt overhead 
• Inter-task messages 

Options: 

• Resource Manager 
• Buffer Manager 
• Integer Math Library 

• Language Interfaces : 

C Pascal 

PUM 	 Fortran AMX for 8080 $ 800 US 

8086 950 
• DOS File Access : 6809 950 

CP/M-80 68000 1600 
IBM PC DOS Manual (specify prooessorJ 7 5 

Jill KADAK Products Ltd. <604) 734-219s=tlf Telex: 04-55670 
206-1647 W. Broadway, Vancouver, 8.C., Canada V6J 1Y5 

Add5% 

Shipping Charge 


300/1200 ---- 
2400 

BUILD YOUR PORTABLE XTIAT 


AT/XT PORTABLE $119 

{Price Is for CASE only.) Add $27 sh ipping. 

lull sl ze keYboa•d 

9· · moni tor, 130 wan pawo1 SUPlllY e•Ua .) 


CONCORD Tech nology Ltd. 
47 W. Broadway, Van., B.C. Canada VSY 1P1 
Ph . (604) 879-3555 or 879·7419 

Inquiry 90 	 SEPTEMBER 1986 • BY T E 347 

AMX ii TM o~ KA.DAX Pl'OOUCll Ud. 
CPIM-aO 11 TM ol Olglltl Re1u1,tt Corp, 
IU'd. PC 00$ •ritTM ol IBM Cofp. 



TO ORDER 
CALL TOLL FREE 
1-800-233-8950 

DEPARTMENT A109 
TELEX 5106017898 

OR MAIL YOUR ORDER TO : 

COMPUTER MAIL ORDER 
Department A109 


477 E. Third Street 

Will iamsport, PA 17701 


~ ;....:...~iJ Ii!> 
- l · . ..,...,c~w 

POLICY lnquir)' 82 
Add 3% (Minimum S7 00) sh1p1J11'1J and handl 
ing Laroer S!Mpments may reQuire additional 
Cflarves. Personal illld oomp;my checks reQuirc 
3 wee · tG clear. for laster delivery use ynur 
credit c:ud Of send cashier's chetl< or bani< 
money order. Pennsylvania 1esiden1s add 6% 
sales 1a. All pnces are sub/eel 10 chanve ancl 
a111te1M are subjecl to ava1lallli1y Oeleciwe soN· 
waie wt/I oe replaced Wllh the same item only 
Hardware Wiii be rep•i1ed or repl~d •t our 
diSCJel100 within lhe the tefll'ls and l1m11s of the 
mnitac11nr's warranty. wecannot ouarain1ee 
compat1b1h1y. sales are tinal and returne<t 
shipments are sub1ec1 10 a res1oot1no lee 

EDUCATIONAL INSTITUTIONS 

CALL TOLL FREE 
1-800-221-4283 

CANADIAN ORDERS 
1-800-268-3974 

Ontar1nr<Juebec 

1-416-828-0866 
In roronlo 

1-800-268-4559 
01her Provinces 

TELEX: 06-218960 
2505 Dunwin Drive. 
Mississauga, Ontario 

Canada L5L H1 

All prices shown are f« U.S A orders Call the 

Cwdian Ottice IOI Canadian pnces 


THE CMO ADVANTAGE 
,,, Next day Slllpping on all in-stock items 

,; Orders 1rom outside Pennsylvania save 

state sales tax_ 

,; There is no imil and no deposi t on C 0 .0 . 

orders. 

,; 	There Is no extra charge tor using your 

Visa Cll MasterCa<d and your catd is not 

charged until we shi p 

,; No waiting period tor cashiers checks. 

.,. We accept purchase orders from "'ahfied 

corporations. Subject 10 approval. 

,,, 	Educaliona! dlSCaunis available to 

quali fied institulions. (See the toll tree 

educational phone number above .) 

,; PREECATALOG MEMB ERSHIP 

65XE (64K).. .. ... .......... ..... .$89.99 

130XE (128K). .. ..... .. ...... ...$ 129.00 


520ST l512K)........... ...... ..S369.00 


520ST Monochrome Syst am 
5:;>0ST wllh modulator 
disk drivR 
mouse LOW, LOW 
1090 SYSTEM PRICE 

• Basic 
• Noochrome s54900 

Sampler 
• roonochromo mon11or 

520ST Color Sys t e m 
520ST with modulator 
d isk d11ve 
mouse WW, LOW 
10!)0 SYSTEM PRICE 
Bas1c S76900• N cochtOIT'IC 
Sample• 

• color momtor 

SOOXL 64K . SG9 99 
1010 n ccordfrr.. S49 99 
1050 Disk Drive $ 129 00 
1020 P11n 1er ..... $29 99 
1027 Lener OualHy Prin1er $ 119 00 
M301 Dire<:t Conn1>et Modern.. $39 .99 

APPLE Il a.. CALL 
APPLE lie CALL 

lie LCD Dosplay . S249 00 

COMMODORE 
Amig a Packa ge 


512K 

• 	 2 . 3111" OS Disk Dr1vcs 

• Amiga AGB Moni101. .. $1599.00 

C64 P ack ag e 

• C64 • C 1541 

• Taxan 220 ....$499.00 
C128 P a ckag e 

• Cl28 • Cl571 

• NAP8562 Mornior ........ $779.00 


C128 Compute r ........ . ......5269.00 

C1 5 71 (Disk Drive 

for C 128).. ........... .. .......$249.00 

C1902 (RGB 13" Monitor 

lor C128......... .. .................CAU 

C 1670 (Mode m for C 12815179.00 
C1530 Datasettc $39 .99 
C 166() Au lO MOdllf11.. $59 .99 
Xeioc SuperG raph1< SK ........... $69 99 

Micro R&D 12816'1 Interlace.... S54 .99 
C 128 Universal Monilof Cable .....S9 .99 

PORTABLE COMPUTERS 

NEC 

PC-&101 LS S699 00 

PC·B23 I 01,;k D11ve.. ...SS99 00 
PC·8221 A Thermal P11n10.s Sl49 00 

PC .s2a1A Da ra Rocordo• S99 99 
SPECIAL 

• NEC 8201 Compu1or 

~Ra::'u;a;:;;J~! ........ s3 7 9°0 


SHARP 
PC· 1350 Sld9 00 
PC· l261 $1;19 .00 
PC· l500A .. $169 00 
PC· l250A $89 99 
CE· 125 P<in1cr/Casse11e.. $ 129 00 
CE -150 Color Print<>< Cassette $ 1;19 Oil 
CE-161 16K RAM 5 129 Oil 
PC-7000 PC Compalible CALL 

ACCESSORIES 
AMARAY 

80 Column Prln•er Stand. ...SM.99 

CURTIS 
Siclo Mourit SS· 1 $ 19.99 
S1do Mou111 AT SS·2. .. ......... $3;1 .99 

Univo•sal Srand SS·3.. $19.99 
Diamond SP-1 .. $29 99 
Emerald SP·2 ... S39 99 
Sapphire SPF· 1 $49 99 
Ruby SPF·2 S59 99 
Unlve1sal Pnnter Stand.. $14 99 
S1ai1c Mai.. $29 99 

DATA SHIELD 
30<> wa11 Backup. S379 oo 
500 Wa 11 Back up.. . .. S589 00 
Turbo 350 Wall Bae up.. S449.00 
P 125 Power Director.... .S99 99 
P150 Powar Duoc,ot wJModamS119 00 
565 Surge Pm1ec1or. ..SG9.99 
5 I 00 Surge ProleC10<.... S79 99 

KENSINGTON 
Mastor P1eco.... .. $99.99 
Master Piece +....... SI 19 00 

KEYTRONICS 

KB51501KB51511KB515 1Jr ... . CALL 

KB5152Bl"<B51531KB5149Jr ...... CALL 


MEMORY CHIPS 

4164 RAM Chtps...... .... .. (ea l Sl .99 

128 RAM Chips .. .... (ea J $4 99 

256 RAM Chips............... (ea) $3 .99 


•Polaroid 
Patouo ..... ......................... $1399 00 
Powo1 Procossor....... $229 00 
llhJmlnatecl Sl•cle Mounrer . 

F/,Q9 HEWL ETT 
~f.'.jl PACKA~D 

41CV ... .S139 00 
4 1CX $199 00 
HP 11C. . $49.99 
HP 12C ...$75.99 
HP 15C. $75 .99 
HP 16C ........... $69 .99 
HPIL Module. ...... ..$96.99 
HPIL Casselle or Prmler . .. ..$359.99 
Card Reader. .. .. ...........S1•3.99 

Extended Func11on Module ......$63.99 
T1mo Modulo... ...................S63.99 

We stock the full line of 

HP calculator prod.ucts 


DISKETTES 
GENERIC 


5'1' DSIOD.. ..... $10 99 


IE:M 
5'f• " DSIOD lloppy disks 

rao, 01 101 .. S25 99 

maxell 
3 1'2" SSIDD (10) ........ SIB 99 
3 1~ " OSIDD (10) .S29 99 
S"•" 0-1 SS/SD (10) $ 1' 99 
5' • .. MD·2 DSIOD ( 10).... .. ...$16.99 
5"• .. MD-2- HD fo r AT (10) .. S29 99 

SONY 
MDl-5 '1• " SSISO (10)....... ..... $9.99 

MD2·51'• " DS/00 ( 10) .......... .. .S13.99 
MD2HD-5 Y• " High Densily (10).S26.99 
MF01 ·3 'h" SS/OD f10) .............SIB.99 
MFD2·3'h " DSIOD (10).... ..........$2'9 .99 

•'J \ h ba1im. 
51/• " SSIOD......... ...... ... .......... ... S12.99 

SY• " DSIDO.......... . ...$24 .99 

Disk Analyzer ....... $24.99 


DISK HOLDERS 
AMAR.AV 

50 Disk Tub 5 1'• .........................$9.99 

30 01sl\ Tub 3 '1:i " ......................$9 .99 

100 Disk Tub sv... wllock ......... S19.99 


INNOVATIVE CONCEPTS 
Fhp'n File IQ.............................$2.•9 
Fhp'n File 50 ....Sl t.99 
Fl1p'n Frie Oa1a Case.... ..... ..... ....$9.99 

Volksmodem .. .. ... S59.99 

Volksml)(fem 300/1200. .. $ 139 00 
Signalman E"lJress... S209.00 
L1g111n1ng 2400 Baud.. .. ........S329.00 
E<press1 (PC Hallcard) .. . $149 Oil 
6480 (641126) 30011200 Baud 5129 00 

520 1200 BPS (A1a11 ST) .5 139 00 

Lightening Hall Ca1d (PC) .. $349 00 

Omega 80 (Am iga) ..........$139.00 

ASr 
Reach 1200 Baud Hall Cate! S399 00 

DIGITAL DEVICES 

ATJOO · 300 Baud (Alan) .S99 99 


EVEREX 

1200 Baud Internal t lBMIPCI Sl49 .00 


Smartrnodem 300. 
Sma11mooem 1200. 
Sma11modem 12008 

Smanmodem 2'100 . 

Micromodern lie . 
Srnan Com 11.. 
Chronograph 

Trnnser 1000.. 

5139 00 

$389 00 

S359 00 
5569 00 
Sl49 00 
S69 99 

.. SHJ9.00 
$3-09 00 

Smarr Car Plus. $299.00 

J·Ca1 S99 99 
Netva11on 2400.. S499 00 

PRACTICAL PHERIPHERALS 
1200 Internal .. $139 00 
1200 E<ternal .. S16900 
1200 Mul!dunctron Modem S269 00 

Ouadmode~· 
30011200 .. .. .S299 00 
300/ 1200l2400 ... $499.00 

•JI SUPRA 

MPP-1064 AD/AA (C·S.I) $69 99 
1200 AT (Alan B Bil) . $149 Oil 
1200 ST (520 300/1200 Baud).S149 Oil 

DRIVES 

IOMEGA 

A211JH 10 + 10...... .. .. .. $19~500 

A2'20H 20 + 20......... $2499 00 

Savo on 1O & 20 Caris.. ..CALL 


TALLGRASS 

25. 35. 	50. 80 meg (PC) 

.. lrom s 1299.00 
IAWIN 

T110 Tape Bock-up $449 00 
EVEREX 


60 Meg ln1erna1Backup SystemS799 Oil 

20 Mfl1l Streamer 

MOUNTAIN 
Hard Drives.. .. 
liard Card 2Q B.. 
Hard Card 30 IB 
Tape Back-Up... 

PRIAM 
40. 6() MB lnne• Space 
Shared Oa1a. 
Shored Space 

AACORE 
1500 E;icpans1on Chassis . 
1500 Chassis wlDMA 
2101 256K Mcrnory .. . 
2103 512K Memory.... .... . 

CMS 
10 Meg wi1h controller .. 
20 Meg w11h conuoHo<. 
RambO-AT 

S699 00 

CALL 
... 5699 00 

$999 00 
CALL 

CALL 
CALL 
CALL 

$379 00 
S429 00 

...S1 79.00 
.. ... 5199 00 

Sl69 00 
..S459 .00 

.... $229 00 

ALLIED T ECHNOLOGY 

Apple II .II+ .lie 112 he1gtn 5109 00 


INDUS 

Ataro GT.. .... $189 00 

C·64 1128 GT $18900 


MSD 

SDI C.£4 Single ........... $219 00 

SD2 C-64 Dual. .. $469 00 


TANDON 

320K 5 11• " (PC)... S99.00 


T EAC 

http:10).S26.99
http:12815179.00


__ __ _ 

ANSA SOFTWARE 

Paradox ___ -------- ... ............. ... .. $499 .00 


ASHTON·TATE 

Framework II ... ... ............... CALL 

d8asc Ill Plus ...... .. .. ....................CALL 


BATTERl,ES INCLUDED 

Isgur Ponlol10 ..........................S159 .00 


BORLAND 

Lightenmg............... .. ................ S59 .99 

S1dukrck (unp•o1e"1ed)..... ..... _. ___ $57.99 

R"flex _..... ........... . .. .... S59 .99 

Tr~velling S1dck1ck .......$44 .99 

Turbo Prolog ...S64.99 


CE.NTRAL POINT 

Cr:>py II PC-Backup_ ....S29.99 

PC Oplion Board .........SB4.99 


DECISION RESOURCES 

Chanmas1or .. _............... S229.00 

S1gnmaster .......... S159.00 

Diagram Masler..... , ... S209.00 

Mop !aslcr .. . $259.00 


FIFTH GENERATION 

Fas1 Bock -------- ···· .. ·---·- ........SB9.99 


FUNK SOFTWARE 

Sideways .. ..... $44 .99 


HARVARD SOFTWARE INC. 

To101 Pro1ect Managet. ... $269.00 

Present3 t1 on Graph1<;5 $239 00 


IMSI 

PC Mouse/Dr. Halo... ..$119.00 


LIFETREE 

Volks.wn1er HI .. .,., ______5149_00 


LIVING VIDEOTEXT 

Think Tank.. .S109 00 

Ready ________ ... _.. _____ ___ _ .. $64.99 


LOTUS 

Symphooy. .CALL 

t -2-3 Vet s1on 2........... ...CALL 


MECA SOFTWARE 

Mar>agrri g YO<Jf Money 2.0 S99.99 

Manago You• Markel.. ..S89.99 


MICROPRO 

W0<dScar 2000 ...... .. .. S239.00 

W0< dS1ar 2000 + ................$289.00 

WordStar Pm . w/GL Derno......$189.00 


MICRORIM SOFTWARE 
R·Base 5000...... ____ ____ ____ 5359_00 

Clout 2 0......... ............$1:19 .00 
R:Baso System V...... .. 5469 .00 

MICROSOFT 
Ft1gh1 Simulator .. ..SJA.99 
MulhPlan . .... ..$ 129.00 
WD1d 3.0 .. $279 .00 
Moos.o ... __ $139.00 

MICROSTUF 
Crosslalk XVI.. ........$89.99 
Cros>talk Mark IV .. $149.00 
Remo1e .. $69.99 

MULTIMATE 
Muru Mate Word Proc .... ......CALL 
Advantage S269.00 

NOUNEMON 
.. $69.99 

NORTON 
Notton Ut1lihes 3 1 ___ ., __ $57.99 

ONE STEP 
Goll 's Best P1nehurs1.. _534 _99 

PFS: IBM 
Prool .. ..... S59.99 
F1le/Giapn ..... (ea ~ SB4.99 
Re]l<lr l ... ...... .S74.99 
Wrne/Proo1 Combo.. ...SB4 99 

THE SOFTWARE GROUP 

Enable ... S;J49.00 


SATELLITE SYSTEMS 

Word Pertec1 4.1.. .... .... ..S2 19.00 


SORCIMllUS 
Accoun11ng 

AP/ARIGUIN V/OE .......1ea .) S299.00 
SuJJ<JrCalc 111 .......... ...... .S2 19.00 
EasyWrr1e1 II Sys1em ..... $239 .00 
Super Pr<>1oc1.. ... .. .....$2 19 .00 
SuperCalc 4 ....... .5329.00 

SUBLOGIC 
Jet ..................... . ...... S37 .99 

canon 
A40 .A50.A55 ..... ..... rrom S239.00 

LBP·BA 1 Laser __ ..51999.00 


. CITIZEN 
MSP·l O (80 COi. ) .S279.00 
MSP· 15 (132 col.) ,, ___ ., ______ S419.00 

MSP-21J (80 col.) ...........$349.00 
MSP-25 ( 132 col.) .. S499.00 

MSP·35 (LO)....... ......$449.00 

C.ITOH 
Prowrr lm 1550P.. .....$299 00 
Srn rwrnm 10-30.. .. ..S299.00 
3500 Tr i Prallter... .. .......CALL 

corona 
Laze1 LP-300 ......S2rn9 .00 

DIABLO 

0 25 Oalsywheel .........$549 00 

635 DaisywhMI ---·-- -- .............$1099.00 

DBOIF Oaisywheel __ ............CAL L 


~riter 
2000 .... .. ........S699.00 


EPSON 

Homewnte r 10. lX·60.................CALL 

FX-85. FX-286. RX· 100 .... ...... ..CALL 

DX-10. DX-20 . OX-35................ CALL 

S0 -2000. Hi-80. HS-80. AP-80 ____CALL 


L0 -800. L0 ·1 000.. .. ...CAI L 


JUKr 
6000 Lener Oua111y ....CALL 
6t00 Lener Oual11y__ ....CAl.L 
6200 Lener Oua111y.. ......CALL 

6300 Leuer Oualr ly ..CALL 

6500 Lener Oua111y... _ ..CALL 

551O 001 Matrix Color ...CALL 

LEQEND 

SSO Doi Mawx I00 cps .5 t 79.00 
1080 Doi Malnx 100 cps.. ..$259.00 
t380 0 01 Mamx t30 cps.. .$289.00 
1385 Doi Malr<x 165 cps.. .SJ39 00 

NEC 
3000 Series. ... ..... ... ..... ,,, $779.00 
BOOO Serres __ ,_$1099 00 

ELF 360.. ..... .. ........$399.00 
P560 , P660. P760 ... ..CALL 

Ol(IDATA 
t82. 183 . 192. 193. 2410. 8-<I ......CALL 
Qk1rna1e 10 {Specofy C64/Al an)S189 .00 
Ok1mme 20(1B MI. 262 . 263 ... ______ CALL 
Ok•darn 93 ....... _ .. ___ ........ ...5299.00 

Panasonic 
KXt080 .......... S199 .00 
KX 1091... ... ..... ... .... .... $239 .00 
KX 1092 ......... $359.00 
KX 1592 ..... $469 .00 
KX1595 ... .. ... S659 00 

Ouad10L.. . ~-..... .... ........ ... $ 199 .00 
Quad laser LS- 1000... ..CALL 

~ Sill£ER-REff) 
500 Leller Oualoty.... .. ...........S239.00 
550 Lener Oual11y..... . ...... $299.00 
800 Loll er Olla lrty.. .. ...S699.00 

~r 
SG-10C (CS4 Interface) ...............CALL 
SBISD/NX/NL/SR Serres...... CALL 
P<1wenype Leller Qual ity............ CALL 

Tuxas Instruments 
Tl850 . ... .. ..... 5529 .00 

TIB55 .. ........... ... .............. ...... .. $639.00 

Tl865 .. ... ....... $799 .00 


TOSHIBA 
P32 1 (80 column) ......... . .....$489 .00 
P34 1 (132 c<Jlurn n)____ _ . ... ..S749.00 

RarnVantago ____ ____ _.. _____ ____ $349.00 
Rampage-PC ....$299.oo 
Six Pack Ptemium. .$2 19.00 
s,. Pack Plus........ .. ... .. ..$ 169.00 
110 Plus IL ·-- .. .$1 39.00 
Advantage-AT ......................... S369.00 
Preview Mooo .. .. .. $299.00 
PC Nol Cards....... .. .. ...... .S379.00 
5251 11 1 On-li ne.......................$669.00 
5251112 Romola... ... .. .....$579 .00 
525111 1 Plus__ .. ......$719.00 

CCCIIAMA 3270...............................$8.39 .00 

IRMA Prinl... ........ ____ $999 .00 

1RMA Smart Alec. .. ... ......$779.00 


- ~VEREX-
Edge Card.. __ .............S259.00 
Graphics Edge..... .. .........$219.00 
Magic Ca<d 11 ...... ... ..$159.00 
Magic Card I ...... .... .........S99.99 
EGA Vodco_____ ... _______ __ _____ __ .. ____ $299.00 

I t l·;Hct i L t:;.-.: 
Graphics . .. ...... ,..... ,.. ,.... ,.. ,,... ,St 99.00 

Color. ... ____________ ........... ..$159.00 


m~m5 
IDEA 5251... ... .iNT·Ei:...........$549.00 


PCNC8087 5MHz..... .. .... ... 

~g~g:g~~i: :::::r..r:::: .....: :.CALL 
PCNCS02876 B MHz AT.. .. .... .... FOR 

1010 PC-Above B<iard.................YQUR 

11 10 PS-Abovo Boord................. PC 

2010 AT-Above Boord.............. .. 

2110 AT-Above Boa rd-PS_____ _ 


MYLEX 
Tne Chalrman............... ... ..... ...$439 .00 


PARADISF 
Color/Mono Card... 
Mulll Dosplay Card .... 
High Ros Mono.. 
Au,oswi tcf1 EGA 
Modular Graphics Card .. 

PERSY5T 
Bob Board ___ $359 .00 


QUADRAM 

Ouadport-AT __ ____ .. __ ____ .$ 11 9.00 


~~?:~~~dT d~;~~t;;(j :: ::: :::: :J~:~ gg
The Solver Ouadboard ......... .....$239.00 

Expar>ded Ouadboard ..............$159 .00 


t~::;1$j;;;i~ i :::: ::~~g~ :gg 
Ouadl1n . .. ... S399.00 
OuadCol0< . .. .. $199.00 
Ouadboard-AT.... .. .. ...S399.00 
8600 E G.A. card.... .. ....$399.00 

STD 
EGA Plus.. _______ ___ ___ ____ 5329_00 

TECMAR 
Caple.in · 6~ ........ ...$199.00 
Graphics Master.. .. ....... .. .$469 .00 

VIDE0-7 
EGA ............ .... $349.00 

INTERFACES 
AS(" 


Mulu 110 tApple II}.. 
 ___ ___ $139 .00 

DIGITAL DEVICES 
Ape Face (Atari) . ... .. ..... ......$39.99 

U-Pnnl A (Atari) ..........$49.99 

U·A16/BuHet (Ata ro ) ..................S69.99 

U-Call l n l e~ace (A1 a11~............. S39 .99 

U-Prrnt C (CS-<IJ ... .... S1M .99 

P-16 Prml Bulter.......... .. .. ..$69.99 

U·P<ln1 16 Apple lie ... ... . 
 ____ __., $79 .99 

MICRO R & D 
Apple lie Parallel .... .. .s.19 .99 
Kayp•o 2000 Pa rallel. . _____ .. ______ _g..19_99 

CS<lll 28 ... 554 .99 

iEOronge- m1cro 
Grappler CD (C64)....... .. ............$S9.99 
Gra ppler Plus (lie. llC) .. ......589 .99 
Grapp.ler C (lie).... .... .... .... ... .. ....S89.99 
Grappler 16K (lie. II + ).............$139 .00 

Graphicard ... .... ______ __.. $69.99·~ 

Serial l Card ................................$99.99 

Microbuffer II + 64K ____ _ .. .. ...5 169.00 


M1crolaze1 ____ .. ____ _troni $139 .00 ~-

IBM PC SYSTEMS 
Conn11ured to your apeclflcallo,na. 

Call for Best Price! 
IBM.PC, IBM·XT, l.IM·AT 

AT&T 5300.... 

corona 
PPC400 Dual Ponabro 
PPCXT 10 mug Pon able__ 
PC40022 Dual Desktop ..... 
PC400-HD2 10 m..g..... 

K4YA?O 
KP-2000 Portable_____ 
Kaypro PC...... .. ...... . 

PC ''. .' ; IBM CLONE 

640K MB·255 ins1alled. 150 Wau Power 
Supply. XT Keyboa<d. 360K Floppy, 20 
Meg Hard Drive ........ ..... .... ... $999.00 

{,-SPER'<.'r' 
Sperry-AT. 
Sperry-IT ............ ....as low as S2699.00 


Call for Specific Conhgurati-<>nl 

All Models.. ... .. ...... .... ... ..CALL 


~ 
PC· 138 Se•ies. PC-146 Series. PC-158 
Serles. PC·160 Serles. PC-171 Series. 
AT-200 Series ....... .. ...CALL 

Video 300A Amber.. ...... ... . 

Video 310A Amber TTL....... ....$159.00 

4 10 TT L Amber or G•een ............CALL 

Colot 600 Hi-Res_RGB_..........$399.00 

Colo• 722 Oual Mode... ....... 

Color 725.............. ............. .. ... $619.00 

Color 730............... ,, .. ,, ... ,.... ,...$749 .00 


MAGNAVOX 

5 15 RGB/Compos•le 
6 13 TTL Green.. .... 

623 TTL Amb"r 

NEC 
J9 1280G TTL Green 

JB1285A TT1. Amb&r 

JC 1401 Mulli Sync AGB .. 


Pf$,1NCETON 

MAX-12 Amber_____ __ 


HX-1 2 12 " AG B.... 

HX-12E Enhanced... 

SR- 12 Hi-Res...... 

SA-1 2P Pmfessional... ......... .. 


1'1420 Amberchrome ... ........... . 

8460 Ouadchrome Enhanced 


11 5 12" Green .. ..... 

116 12" Amber. . 


122 TIL Amber. ._ 
220 14" Col<>< Composite........St79.00 
620 640x200 RG S........ ... .........5399.00 
630 640x200 RGB_____ -·--· -- ·----· ·S469.00 
640 720x400 AGB..... 

ZVM 1220 Amber.. . ______ __ ___$99 .99 

ZVM 1230 Green.................. .....$99.99 
ZVM 1240 IBM Aml>e<. ... .. ..Sl 49.00 
ZVM 1330 AGB ..... ...... .... ........$459.00 
ZVM 1:!60 RGS .. ..... ..... ...S529.00 

Elazer (Epson) .... ... .. from $79.99 


http:S2699.00
http:Caple.in
http:C64/Alan)S189.00
http:S2rn9.00
http:51999.00
http:S;J49.00
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THE FIRST PROFESSIONAL 
'('COMPILER FOR UND 

DR. JACK PURDUM 00 .,
Get the proven product fromthe man 

who wrote the books on "C". .. ttl!!~
• •' l\)\\.1·1n " 

CProgramming Gulde 
Aller reading !he Ist edition, Jerry Poum.elle (BYl'E 
Magazine) sald: "I rooimmend this book ... Read ii 

before trying to tackle K611ighan and 
Ritchie.• The second edition ex· 
pands lhis besl seller and walks 
you through lhe C language in an 
eas)'·lo·understand menner. 

Many of the error me.$Sages in· 
dude references lo this book 
making ii a perfect com
panion 10 Ero.c88 for those 
just slarting out with C. 

$20 

CSell.Study Guide 
(Purdum, Que Corp.) Designed for 

those teaming Con their own. The 
book Js fiUed with questions-answers 
designed to illustrate many ol the 
tips, trail$. and teclmiques ol the 
Clanguage. Although written to 

complement the Guide, it may 
be used wilh any introductory 
texl on C. 

$17 

CProgrammer's Library 
(Purdum, Lalie, Stegemooler, Que 
Corp.) This best seller is an inter· 

mediate text designed to teach you
how lo write library lunctions in a 
generalized fashion. The book 
covers many advanced CIC>plcs

and contains many useful ad:
ditions to your library lnduding 
a complete !SAM file handler. 

$22 

CED Program Editor 
CED now supports on-liae function help. 11 you've 
forgotten how to use astanda_rd ~brary function,jusl 
t}'l)ein thenameof lhelunclionand CEDgives~u
b· 1 · cl d' 1 ct' ta lie summary,m u ins un ion argumen s. 

fsalullsaeeneditorwitbaul<rflaggingofsourcecode 
errors, mulliple windows, macros, and is luUyCOO· 
ligurable lo suit your needs. You can edit, compile,
link, and exerole DOS commands from wlthin the 
editor. Perfect for ~with Ero-C88.For IBM PC, AT 
and 1ook-aIlkes, $29.95 

cSouree ror Standard library
Contains all of the source code for lhe library lune· 
tionslhalaredislributedwilhf.ro.C.88,excludingllie 
transcende-ntals and functions wrillen in assembler. 

$10 ($20 ii nol with order)
Developer't Library 

Conlainnllthesourcecode forthestandardlibrary, 

inctuding traoscendenlal and assembler functions. 

Available with compiler purchase only. 

$25 ($50 ii nol with order) 

.,._ f (
.o;:.<;O$O t nc. 
6413 N. College Ave. 
Indianapolis, IN 46220 

8087 and 80287 Support. II you lla11eFull·featured Ccompiler. Supports allNOTHING IN one ol these math chips, your programs 
and Clperators. 
Clealures, data types (except bit fields1 

will take immediateadvantage of ii. IfTHIS PRICE you don't have one, the rode aulomat·New Language Enhanrements. You ically switches lo software floating poinl.also gel prototyping, enum and voidRANGE EVEN Full StreenEditor. The CED editor is a 
assignment. 
data types. plus structure passing and 

full screen editor with multiple windows.COMES CLOSE. macro commands, on·line function help,Tiered Error Checking. All synlax er· plus a full set of editing commands. (Re"Etosolfs Eco{; is going to lurn some rors are automatically flagged, but you 
quires a true IBM PC compatible.) Youmajor heads." can selecl the level ol " link~ike" seman· 
can edit, oompile, link, and execute pr1>lie error cheding you want."Ee(}{ is the first rompiler reviewed Iha\ grams lrom the editor which grea.llyhas clearly begun implementing the Comple te Standard Library. Over 200 reduces developmenl lime.coming A 51 standard. Eco-C supports functions, many of wh.ich are System V 
Includes a cc and mini·make"'. Theprototyping.· compaIihie lor greater source code 
U IX·llke cc makes compiilng pro·"Eco-C performed well cm all the bench portability. grams a snap. Youcan run cc frommarks, generating code that was quite Screeo and Memory Functions. ow within the CED editor. comparable lo lhal of compilers 10 limes you can write programs that use color,as costly." ASM. or OBJ Output. You can seledcursor addressing, even ones lhal let youfrom: ~mbler or relocatable oulp11t from thedesign your own graphics functions. YouChristopher Skelly compiler. Both are M:ASM compatiblealso get memfiles™ that allow you 10 ac·Computer language, and ready lor use with lhe SOOScess memory outside the normaldataFel>., 19 6 linker to produce EXE files.segrnent as a fi le. 

"The driver program is another Slrength: 
ii compiles and finks a tist of files and Mark 

Microsoft Williams 

1'his compiler does handle syntax errors 
provides a simple MAKE capability." 

sieve \1 \ '2. 
much belier than average-no ava· Hb 109 -lanche of spurious messages here.• 

from: deref II 
William Hunt matrix 29 27 28 29 
PC Tech Journal, 

Jan., 1986 
 Computer Language, Feb., 1985, p. 79. Reproduced with permission. 

Orders "[(o-C88 is a high.quality package ... only: ] .g{)().952.0472 
oomparable to syslems rosling much mme." 
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"Eto-C88 is one ol the fastest .. ." ORDER 1:10RMI r , CUP &MAIL TO: Ecosoft Inc., &113 .College A~e., lndianapelis, I 4 6'221 
·11~convenient1.0 use, wClTks well, and 
produces acceptably compacl and last I DCCompiler $59.95 ---------------- 
programs." I o c Programming Guide S20.00 ______________ 

from: I 0 CSell.Study Guide $17.00 -------------- 
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2. 256K Dr more memory. I TOTAL QND. RES. ADD 5% TAX) ____________ 
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PERSPECTIVES ON HARDWARE 

AND SOFTWARE 


BY WI LLIAM M. RAI KE 

This is the season of the an Advanced hardware-nual Microcomputer Show in 
Tokyo. and with it came 
several interesting new com why ftasn't software managed 
puter products Surprisingly. 
whi le NEC and. to a lesser 
extent. Fujitsu often domi
nate the show. this year 
neither company introduced new 
computers. The most interesting new 
computer. the Vectra-D. came from 
YHP. Hewlett-Packard's lapanese com
pany. Yamaha displayed a fascinating 
gadget. a piano and computer rolled 
into one. But even when I'm not go
ing to computer shows. I'm still on the 
lookout for other computer applica
tions in less likely spots. 

HIGH-TECH FLAVOR 
It's hard to paint a meaningful picture 
of modern-day Japan in words. When 
I visit the U.S., most people there 
seem to imagine Japan as either a 
high-tech wonderland or as a semi
mystical land of peaceful meditation. 
martial arts. and trad itional handi
crafts. Sometimes. all the rea lities 
overlap in amusing. if somewhat jar
ring. ways 

For instance. one way many Japa
nese briefly escape the crowded con
ditions of most Tokyo offices and 
businesses is to stop in .at the local 
coffee shop in midafternoon_These 
tiny shops. called kissaten. are found 
everywhere. and they provide a place 
to meet clients. relax with coworkers. 
or just duck out of the office to read 
a book or magazine over a qu iet cup 
of coffee. The proprietor of one such 
nook in the Shibuya district of Tokyo 
decided to attract customers by offer
ing a new service: word processing. 
He installed several personal com
puters on a large central table. and 

to catch up? 


customers are encouraged to use 
them. gratis. for whatever purpose 
they choose whi le sipping coffee and 
nibbling cakes. According to the 
manager. the idea seems to have 
worked : people often come in just to 
fi nd out how a word processor works 
and return when they discover how 
easy it is to operate one. And so far. 
no one has spilled coffee over the 
keyboard or smeared pastry on the 
screen! 

But one nearby noodle shop. con
fronted with competition from its 
neighbor. may have had the last word 
when it decided to give itself a "new 
media" edge_It decided to take ad
vantage of rapidly dropping prices by 
buying a FAX (facsimile) machine: 
now I can send in my order for trad i
tional lapanese soba or udon noodles 
directly from my home FAX machine! 

PERSPECTIVE ON SOFTWARE 
Just last month I was lamenting the 
lack of hardware and/or software that 
would allow IBM Personal Computers 
and their work-a llkes to process 
lapanese-language text. Despite the 
fact that a number of lapanese com
puter manufacturers have developed 
IBM PC AT-compatible computers for 
the U.S. market. the number of IBM 
PC-compatible machines sold in 
lapan is minuscule compared to the 
sa les of the NEC PC-9801 series. for 
example. IBM lapan Ltd. offers its 
Model 5 5 50 and 5540 workstations. 

which are popular office 
computers in many banks 
and large corporations here. 
(Recently the company an
nounced upgraded models 
based on the 80286 micro· 
processor, the same chip 
used in the PC AT.) But these 

computers aren't directed toward the 
personal computer market they aren't 
PC-compatible. and they carry sub· 
stantially higher price tags than most 
personal computers. 

The reason for so few IBM PC and 
PC AT machines and work-alikes be
ing sold here is no mystery. I've 
pointed out several times in this col
umn that you can't expect to sell large 
numbers of computers in Japan if 
those computers can't handle the 
Japanese language. Hardware pro
duced by the leading personal com
puter manufacturers (NEC. Fuj itsu. 
Oki. Sanyo. Sharp. Hitachi. and others) 
is very powerful and has undergone 
a long and arduous winnowing pro
cess in the fiercely compet itive Japa
nese market. Demands include exten
sive and sophisticated Japanese-lan
guage processing features that are 
built into the hardware. as well as 
more fami liar hardware features like 
fast microprocessors. massive on
board RAM. large floppy disk and 
hard disk capacities. and extensive 
interfacing capability 

However __ . about software. Now it's 
true that hundreds upon hundreds of 

[conlinued) 

William M. Raike. who ftas a Ph.D. in ap
plied matnernatics from Northwestern Univer
sil~J. went to Japan in 1980 looking for 64 K
bit RAMs. He has been there ever since as 
ated1niuil translator arid asoftware developer. 
He can be contacted do BYTE. One Phoenix 
Mill Lane. Peterborough . NH 03458. 
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Computer users 


are becoming more 

demanding in 

terms of what 


they want their 


soffware to do. 


Japanese-language application soft· 
ware packages are avai lable for lapa
nese personal computers. These in
clude word processors. spreadsheets. 
database managers. graphics pro
grams. business and accounting pro
grams. integrated software packages. 
communications programs. and so 
on. not to mention games. That's over 
and above the large amount of im· 
ported generic MS-DOS and CP/M 

software (including many compi lers. 
interpreters. assemblers. utilities. and 
other software development pack· 
ages) that runs perfectly well on Japa
nese personal computers. But all that 
software is merely a drop in the 
bucket compared to the enormous 
number of packages you can choose 
from if you have a PC. a PC AT. or a 
work-alike. 

The growth in the level of sophisti· 
cation of the new software products 
developed for computers that obey 
the de facto IBM standard is mind
boggling. And I say that from the 
viewpoint of having used and devel
oped software for more than 2 5 years! 
The increasing power and ra nge of 
available software has an explosive 
positive-feedback effect with users 
becoming more demanding in terms 
o f what they want softwa re to do. 
Also. the number of people buying 
and using the software is dramatical
ly expanding. 

Japanese software. in comparison. 

hasn't yet shown th is growth curve 
Japanese-language software products 
have not approached the circulation 
[numbers of copies in use) of prod
ucts like WordStar. Lotus 1·2·3. Smart
com. SideKick. or ProKey. Except for 
word-processing software. Japanese
language vers ions of Multi p lan. 
SuperCalc. and dBASE ll are among 
the most popular appl ication pack
ages. This doesn·t necessari ly dis
credit the creativity of the Japanese 
software industry: rather. a large part 
of the reason for the low circu lation 
is simply the low volume of mu tually 
compatible computers. like those 
found in the IBM PC family. 

Regu lar BYTE Japan readers know 
that my latest in a series of Japanese 
computers is the Fu jitsu FM-16/3 and 
that I'm very happy with it. But I don·r 
heavily use its Japanese-language fea 
tures. and r can't help feeling occa
sional twinges of regret at not having 
access to the flood of useful software 

/co11ti1111ed) 

$1390 under XENIX$595 under DOS $2790 under UNIX 

Superior compiler diagnostics help you minimize 
recompilation and locate errors precisely. It's fully 

documented and backed by professional support services. 

YOU WON'T FIND A MORE COMPLETE PACKAGE 
Includes a full 68020 macro assembler. type-checking linker. 

and a ll the utilities you need to put your program in ROM . 


Software Development Systems, Inc. 
3110 Woodcreek Drive, Downers Grove, IL 60515 

Call today (312) 971-8170 

In England call UnitC, Ltd ., (0903)205233 


UNIX is a trademark of AT&T. Prices subject to change without notice. 
XENIX is a trademark of Microsoft. Call for host machine availability. 
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Train for the Fastest Growing Job Skill in Amen'ca 


Only NRI teaches you to service and 
repair all computers as you build 
your own 16-bit IBM-compatible

•micro 
ow that computers are firmly 


established in offices-and in homes, 

too-the demand for trained com

puter service technicians surges for

ward. The Department of Labor 

estimates that computer ser
vice jobs will actually double ""'""' 

in the next ten years-a 

faster growth rate than 

any other occupation. 

Total systems 

training 

No computer stands 

alone . . . it's part of a 

total system. And if 

you want to learn to 

service and repair com

puters, you have to under
stand computer systems. Only RI 

includes a powerful computer system 

as part of your training, c ntered 

around the IBM-<:ompatible Sanyo 

550 Series computer. 


Your NRI Iota I syslems 1roinin9 includ&s all o1 lhis • NRI Discovery Lab" lo design As part of your training, you'll and modify circuits • Four.tunclion digital multimeter wi th audio cuMtle training 
build this highly rated, 16-bit IBM • Digilat logic probe forvisuol examinallon of computer circuits • Sanyo 550 Series compulor with '"lnletllgenl" 

keyboard and JOOK double·donsity, double-sided disk drive • Hi9h-resolullon monochrome monitor • RAM exp?nslon 
0module to give you powolful 256K memory• 120 CPS dot maim< printorwlth near·letler·quallty mode• EasyWnter ~compatible computer system, 

assemble anyo's "intelligent" 
keyboard, install the power supply 
and disk drive, interface the high-' 
resolulion monitor and dot matrix 
printer, even expand the memory 
from 128K to 256K RA I. It's 
confidence-building, real-world 
experience that includes training in 
programming, circuit design, and 
peripheral maintenance. 

No experience necessary
NRI builds it in 
Even if you've never had any previous 
training in electronics, you can 
succeed with RI training. You'll start 
with the basics, then rapidly build on 
them lo master such concepts as 
digital logic, microprocessor design, 
and computer memory. You'll build 
and test advanced electronic circui ts 
using the exclusive NRI Discovery 
Lab®, professional digital multimeter, 
and logic prob . Like your computer 
system, they're all yours to keep as 
part of your training. You even get 
over $1 ,000 worth of software, 
including the popular Word tar 
and CalcStar . 

WordSlar. Ca lcStar bun(lled soltware • Reference m.anuals, schematics, and bilo·s ized lessons. 

Send for 
100-page 
free catalog 
end the post-paid 

reply card today for 
NRl's 100-page fu ll 
color catalog, with 
all the facts about 
computer training. 
Read detailed 
descriptions of each 
lesson, each experiment you 
perform. See each piece of 
hands-on equipment you'll 
work with and keep. And 
check out RI training in other 
high-tech fields such as Robotics, 
Data Communications, TVI 
Audio/ Video Servicing, and more. 

Mail the postage-paid card today, 
and see how RI can prepare you for 
advancement and new careers in the 
exciting world of electronics. If the 
card has been used, write to NRI 
Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 

NRI is the only home study 
school that trains you as 
you assemble a top·brand 
microcomputer. After 
building your own logic 
probe, you 'll assemble the 
"intelligent" keyboard . . . 

~~~CHOOLS 

. .. then install 
the computer 
power supply, 
checking all 
the circuits 
and connec· 
lions with 
NRl's Digital 
Multimeter. 
From there, 
you'll move on 
to install the 
disk drive and 
monitor. 

Mi:Graw-l·lill Cont inuing Education enter 

3939 Wisco11sin Avenue. W • , ~ 
Washington, DC 200 16 ~! 
We'll Give You Tomorrow. Io ni 
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Don'tyoud er'!.~ the sam.e 

hard diskbackup protection 

as GM, GTE, 3M, GE, 
UPS, furd, Chrysler, 
Westinghouse, 
Polaroid, Shell, 
Johnson& 
Johnson, 
Mobil, Proctor 
& Gamble, The 
United Nations, Merrill Lynch, Paine Webber, 
Rockwell International, Hewlett Packard, Wells 
Fargo Bank &Caterpillar, Inc.? 

We think so. 
That's why we crea ted DSBACKUP, a powerful hard disk software u tili ty designed to 

q uickly backup and restore any ur all files 

Runs on Non- IBMcompalible MS/DDS PC's 

Backs up to Syquest cartridqes 

Backs up 10 Bernoulli Box 

Bacl<S up to a11y DOS subdireclory 

Runs on the Wang PC in native mode 

Runs on Macintosh and MacPlus 

Backs up 10 lape mechanisms 

Runs on the DEC Rainbow and Victor 9000 

PRICE 

lrom an IBM PG XT/Af or compatible 
computer, non-IBM compatible 

MS-005 computers, and the 
Macintosh and MacPlus. 

Important companies trns t 
their import<1nl data to 
DSBACKUP _ . . s houldn't 
you? 

CALL NOW 
1D ORDER: 
1-800-231-3088 

In Illinois or Alaska 

only $69.95 
DESIGN SOFTWARE 1275 w. Roosevelt Rd., West Chicago, IL 60185 

MS-DOS tS ..,. TM d ~. Inc.. M3cira)Sh and MacPlu!i l\tO TM'S OI Apple- C«fipuk.'lf, Inc. fnsJNck IS ll TM a r1hl'I o~ Syooms Wang 
15 a Tl-JI d Yliwlg. S)'QU9Sl Is. a ™d S)qU(ISI. 9emoutli l\oli: Is .. ™QI kmog.'1 DEC Rl'linbew iS :'l TM ol lligill.ll Eqt.I~ Corp. Vrt:rll i! a TM OI VIOOt. 
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most successful pro ject What YHP 
has done with the Vectra-D is to com
bine two computers into one_ 

The Vectra-D can work as an JBM PC 
AT- compatible computer. With an 
80286 microprocessor running at 8 
megahertz (in contrast to the 6-MHz 
clock rate that IBM uses). the Vectra
D can nm Lotus 1-2-3. SideKick. Top
View. Symphony. Flight Simulator. and 
others_ If you type a command at the 
operating system level. though. you 
can switch from ··English mode" to 
"Japanese mode_.. Th is turns the 
Vectra-D in to a computer running 
under vers ion 3 .1 of the Japanese-lan
guage MS-DOS operating system. As 
a convinced and enthusiastic RAM 
disk user. l was happy to hear that 
YHP supplies RAM disk software that 
works under both English and Japa
nese modes. Of course. data files 
created by a program in one mode 
are all available to programs operat
ing in the other mode. As you might 
expect. however. if you try to display 
fil es conta ini ng Japanese kan ji or 
ka takana characters while in English 
mode. they appear on the screen as 
garbage. 

The kanji ROM contains both the )IS 
No. 1 and No. 2 character sets. plus 
a number of additional cha racters. 
totaling nearly 7000 characters. Kan ji 
characters are displayed on-screen in 
a 24- by 24 -dot font. which is quite 
readable. You get 1024- by 768-dot 
monochrome graphics in Japanese 
mode. with either 640- by 200-dot or 
640- by 400-dot monochrome graph
ics in English mode. The price you pay 
for having the Japanese mode on 
hand is that no color graphics are 
avai lable. though such options may be 
available later. YHP wou ldn't make 
any promises. And if you buy a Vectra
D. the price includes a monochrome 
(green) monitor_ 

I saw the Vectra-D operating in Japa
nese mode and running several Japa
nese-language programs. including 
the jX-Word word processor and 
SuperCalc3 . YHP says that the R: base 
Series 5000 database manager will 
also work. along with CW-BASIC. Lat
tice C. and a terminal emulator/com
munications package. In Engl ish 
mode. YHP says that most popular PC 
AT software will work. although tim

that works only on the PC. the PC AT. 
or fully compatible machines ln last 
month's column. I suggested that 
someone ought to develop an add-on 
board for the IBM PC to give it Japa
nese-language processing ability 
Besides opening a wedge in the Japa
nese market for the IBM PC and its 
clones. it might give me the excuse I 
need to buy such a machine. And that 
topic brings me to one of the high

lights of the recent Microcomputer 
Show. 

A PC AT WORK-ALIKE 
The Hewlett-Packard people in Japan 
are called YHP. which stands for 
Yokogawa Hewlett-Packard. Although 
it's not their first venture into personal 
computers here. I wouldn' t be a bit 
surprised if the new Vectra-D Dual
Mode Workstation was the company·s 
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If 'JOU type a 


command at the 


operating system 


level , the Vectra-D 


switches from 


English mode to 


Japanese mode. 


ing problems could conceivably arise 
as a result of the faster 8-MHz clock 
rate: there's no switch for selecting 
between 6-MHz and 8-MHz rates. 

The Vectra-D system comes with 
some impressive hardware as stan
dard equipment. Standard memory is 
640K bytes. expandable to 3.64 
megabytes. One 1.2-megabyte/3 60K
byte floppy disk drive is standard; 
there are two more internal shelves 
for one more floppy disk drive and 
one hard disk drive. You can order 
ei ~ her a 20-megabyte or a 40-mega
byte internal hard disk. The Vectra-D 
includes seven expansion slots: two 
are 8-bit bus slots. while the other five 
are 8-/16-bi t bus slots. Both an 
RS-232C serial interface and a 
Centronics-type parallel printer inter
face are standard equipment. along 
wi th an RS-422 interface: that wil l be 
a handy feature when some of the 
new (and less expensive) laser printers 
start appearing on the market. Not 
surprisingly, the Vectra-D also incor· 
porates an HP-IB interface. useful for 
interfacing to other Hewlett-Packard 
equipment. And there's a socket on 
the main board for installing an 802 87 
numeric coprocessor. 

The price for this kind of power and 
flex ibi lity is a lot lower than I wou ld 
have guessed. In a version that comes 
with one floppy disk drive and one 
20-megabyte hard disk drive. and in
cluding the high-resolution mono
ch rome monitor as standard equip
ment. the list price of the Vectra-D is 
about l .300.000 yen (In the past. I've 
always converted amounts in yen to 

lam ti"uedl 

many advanced capabilities as MicroTEX. tum?--L.x~~B.. 
So if you want typesetting software 

that's as serious as you are about your 
writing, get MicroTEX. Call toO free 
800-255-2550 to order or for more _.j/JJJ~~ 
infonnation~ Order with a 60-day 
money back guarantee. 

MicroTEx·· 
from Addison-Wesley ~~-~~ ~-g~~g 

erioll5 t)'pesell ing fo r se rious desktop publishers. ' 
·oealers, call our Deale Hot line: 000-447 -2226 
{In MA, 800-446-3399), ext. 2643. 

Copying diskettes will never be easier 

than pushing one button. 


How to tackle 

a 300 page monster. 

Tum your PC into a typesetter. 

If you re writing a long, serious document on your IBM PC, you 

want it to look professional. You want MicroTEX. Designed espe

cially for desktop publishers who require heavy duty typesetting, 

MicroTEX is based on the TEX standard, with tens of thousands 

of users worldwide. It easily handles documents from 

smaller than 30 pages to 5000 pages or more. 

No other PC typesetting software gives you as 


While yow· computer is copy virtual!y any 511.. 3v, copy protection. a commu
busy doing other things, or $-inch diskette. The system nications port, a four-month 
your Victol)• Duplie-0 tor can tests for quality and accuracy wammty and much more
be making as many as eight at every stage of the process. aJI for one low pric . 
copies of a diskette at once It practically services Ca ll 1-800-4 21-0103. 
-producing up 10 400 copies itself. Call today for morein an hour. DualMaster " 

E~ch dlive has a separate infom1ation. ( In ·iexas.
models can even make 

controller to maximize U!) call 512-450-0801. )
multiple copies oftwodifferent 

Lime. Simpl diagnostics todiskettes simultaneously. 
vc1ify drive a1i&rr1ment andJust insen the di kettes 
indu Lry tandard drivesand press one buuon. 
allow you to maintain your 

Copy diffe re nt fomiat , S}'Slem without waiting for VICTOY
flawlessly. outside service. ENTERPRISES 
An automatic forma t anal;• is T«hnolosv. Inc.All a l an att ractive price. 
program makes it possible Victory Duplicators offer 8910 lk-warch Blvd.. Suite 82for the Vi tory Duplicator to fast copying. serialization. Au un. 1exas 7875.1' 

• 1~) \ ktory E.ntt~rpns.t.."s Tt.~h1 1t ilf~)'. lfl . 
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their dollar equivalents. But exchange higher than the EC PC·98XA. for ex
rates have fluctuated so much in re ample. which is not compatible with 
cent months that I feel it will be more the PC AT. 
useful from now on to give the yen YHP sees a market for the Vectra-D 
amount directly and to mention the primarily ln companies that want to 
dollar/yen exchange rate only when have access to the world of PC AT 
appropriate.) At today's dollar/yen software and hardware. including 
exchange ra e of about 170 yen to the CAD/CAM applications. and yet sti ll 
dollar. the Vectra -D carries a price provide lapanese-language capabili 
tag of about $7650. That's a pretty t ies within a fully compatible frame
steep price. but not really much work-a ll on a slngle computer. I 

Finally, a language that spans 
the generation gap.

({) 

.,. 

The language of solutions 
There's only one reason to r you to learn a new language-to do your wo rk 

better and faster. That's exactly what l he Arity/ Prolog development environment 
w ill help you d9. Our powerful tools. based on the general purpose programming 
language Prolog, will speed up your development time significantly and allow you 
to solve a whole new range of problems. 

No translation required 
What good is a new language if you have to translate all of your existing pro 

grams to use it? With Arity/ Prolog, you can start speaking a fifth generation 
language today without giving up the languages you 're comfortable with. 

Our development environment for the I BM PC family and all MS-DOS compat 
ibles gives you Arity/ Pro log, Arity/ Expert System, Arity/ SQL, and an interface 
with C, Pascal, Fortran, and Assembly, so you can bLJild right on to your existing 
applications. You' ll be tru ly mul ti li ngual - what better way to span the genera
tion gap? 

It can lake you to new places 
You'll discover amazing speed, power, and fl exibility using the Arity/Prolog 


programming envi ronment, with its one gigabyte virtual memory, forconven· 

t ional applications. 


And if you 're working in new territories, li ke expert systems, natural language, 
or sophisticated database management systems, you'll be speaking the native 
tongue. 

Speak it Freely 
Our products are not copy protected and we charge no royalties, so you can 

use them in as many end-user applications as you'd like. Why keep the language 
of solutions al l to yourself? 

ARITY CORPORATION 

358 Baker Ave., Concord , MA 0 1742 U.S.A. 


617-37 1-1243 


Yes, I'd like to be fluent in the language of solutions. Please : 

_ send me information on Arity products _ Add me to your mailing list. 


Name Title - --------- 
Company ____ _______________ ___ 

Address _ _ ________ ____________ 

City ___________State ___ _ Zip---- 

Telephone----- ------ ----------
0069a 
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agree. and if YHP's distribution system 
is up to the challenge. l see a bright 
fu tu re for the Vectra-D. YHP said that 
it hadn' t considered marketing the 
Vectra-D outside of lapan. but I think 
it would find a lucrative. if small. 
market in American universities. 

YAMAHA'S PIANO PLAYER 
Would you believe an upright piano 
with a 3 Vi·inch mlcrofloppy disk drive 
and an LED display? The people at 
Yamaha. who make MSX compu ters 
and musical instruments. have man· 
aged to reinvent the old-fash ioned 
player piano. and they put in a few 
new twists while they were at it. For 
about 930.000 yen !less than $5500 
today). you can buy a pia no that will 
store on a microfloppy disk what you 
play and at the touch of a button play 
it again. But simply using a magnetic 
disk to replace the old-fash ioned per
forated paper rolls isn't all that the 
new Piano Player does (that's the 
name Yamaha has given this gadget). 
Yamaha has combined modern sen
sor and servo technology with a high
quallty conventional piano. Unfor
tunately. Yamaha was not very com
munica tive about the detai ls of the 
sensor and servo techniques they use. 
But I can verify that ch is intrigu ing in
strument can accurately reproduce 
the dynamics. nuances. and phrasing 
of the original performance. besides 
simply playing the notes. It's so good 
that it's eerie. 

Yamaha plans to offer a floppy disk 
library of prerecorded performances 
to address the home entertainment 
market. although only a handful of 
ti tles are now available. But they'll 
probably sell a good number of Piano 
Players to professiona l musicians. 
After seeing and being impressed by 
the Piano Player. one prominent oboe 
player said. " Imagine how helpful it 
would be for my accom panist to 
record one of ou r rehearsal sessions 
on disk. After he left. I could continue 
to practice! " 

NEXT MONTH 
Bil l covers the Computex Show in 
Taiwan and finds surprising prices 
with a focus on IBM compatibil ity. The 
show yields more unexpected hap
penings. too. • 



a 

Six great reasons to ;oin EIX today 

•Over 140 microcomputer-related conferences: 
loin on ly those subjects that interest you and change 
select ions at any time. lake part when it's conven ient 
for you . Share information. opinions and ideas in 
focused discussions with other BJX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 

• Mortthly co11fere11ce specials: 
BIX specia ls connect you with invited experts in lead
ing-edge topics- CD-ROM. MIDI. OS-9 and more. 
They·re all part of your BlX membership. 

• Microbytes daily: 
Get up-to-the-minute industry news and new product 
information by joi ning Microbytes Dai ly and What's • 
New Hardwa re and Software. We' ll 
• Public domain so~ware: 	 Send 
Yours for the download ing, includ ing programs from You 
BYTE articles and a growing library of PD listings. BIX User's Manual and Subscriber Agreement 
• Electronic mail: 	 as Soon as We've Processed Your Registration. 
Exchange private messages with BYTE editors and JOIN THE EXCITING WORLD 
authors and other BIX users. OF BIX 1DDAY! 

• Ve11dor support: 
A growing number of microcomputer ma nufacturers JOIN BIX RIGHT Now: 

use BIX to answer your questions about their products Set your computer's telecommunications program for 

and how to use them for peak performance. 	 fu ll duplex. 8-bit characters. even pa ri ty, I stop bit OR 

7-bit characters. even parity. I stop using 300 or l 200 
baud. 

What BIX Costs . . How You Pay 	 Call your local Tymnet number and respond as follows: 

ONE-TIME REGISTRATION FEE: $2 5 Tymnet Prompt 	 You Enter 

Hourly Off-Peak Peak 	 Garble or "terminal identifier" a 

Charges: 6PM-7AM 7AM-6PM login: byteneti < CR> 
(Your Time Weekdays Plus Weekdays password: mgh < CR > 
of AccessJ Weekends mhis login: bix < CR> 

& Holidays 	 BIX Logo-Name: new < CR > 

After you register on-line. you're immediately taken to BIX $9 $12 
the BIX learn conference and can start usi ng the systemTymnet* $2 $6 
right away. 

TOTAL $11/hr. $18/hr.• • 
FOREIGN ACCESS: 
1b access BIX from foreign countries. you must have

• Co11ti1iental US. BIX is accessible via 'f!lnmet from tflro11gfro111 tlrt U.S. at drarges 

m11({i less thau regular long dista11a>. Call Ifie BIX {1e/pline P1umlitr listed fitlo111 an account with your local Postal 'Telephone & 'Telegraph 

for Ifie Tv1mret P1w11ber "ear you or lllnmet at 1-800-33&0149 (PTIJ company. From your PTT enter 310600157878. 

• • User is billed for time 011 system (i.e.. Yi Hr. Off-Peak w11Ymn~1 - S5. 50 cfwge_J Then enter bix < CR > and new < CR > at the prompts. 


Call or write us for P1I contact information. 
BIX and 'J1im1iel drarges billed 6y Visa or Ma.sterrnrd only. 

BIX HELPLINE ~IX 
{8:30 AM-11:30 1=>M Eastern Weekdays) ONE PHOENIX MILL LANE 

U.S. {except H)-1-800-227-BYTE PETERBOROUGH, NH 03458 
Elsewhere (603) 924-7681 (603) 924-928 1 

SEPTEMBER 1986 • BYTE 357Inquiry 450 



THIRD GENERATION PROGRAMMERS FROM GTEK 

GTEK MODEL 9000 (E)(E)PROM/ MPU PROGRAMMER 

If lime is money, then let us save some for you . The 
new model 9000, using lts quick pulse algorithms . can 

program a 2764 in 10 seconds. The 9000 offe rs 
higher performance than the competition has even be· 

gun to think aboul. Baud rales to 57 ,600. Supports 
thru 512K standard, 8 meg wordwide parts with 
adapter. Cypress proms. mpu's. NO personality 

MODEL 7228 (E)EPROM / MPU 

modules . As with our other programmers, RS· 
232. ASCII data formats. and flexible hand · 
s~aking make the model 9000 compatible with 
virtua lly any computer. Introductory price S749. 

PROGRAMMER The standard by which other 
other programmers are judged . With thousands 
In the field, the time proven 7228 has become 
our most popular programmer . Intelligent al· 
gorithms standard . Programs a 2764 in one min· 
ute . Supports devices thru 512K. mpu 's. eeproms. 
cmos. NO personality modules. Price $599 

MODEL 7956 GANG 
(E)EPROM / MPU 
PROGRAMM ER 

The 7956 can program eight 
2764's in one minute using inte ll i-

gent algorithms . Standard support 
thru 512K, eeproms, cmos, mpu's. A must 

for production emvironments. Available In 
stand a lone only configuration for ....... S979 

or with RS-232 interface for . . . . . . . . . ... S 1099 

MODEL 7128 (E)EPROM/ MPU PROGRAMMER The programmer that won't die . 
Thousands manufactured since 1982 . Supports thru 256K. PRICE REDUCED to S389 
including free PGX communications software, a $95 value. 
MODEL 705 Motorola' 68705 family programmer. Transfers object code lo 28 and 40 pin 
mpu 's-Slngle key stroke operation . _ . . . __ ... . . _ ............. _ _. _ . _ .... , ... S299 

MODEL 7324 PAL PROGRAMMER The 7324 has a built-in compiler. 1t supports 20 and 
24 pin pals by MMI, NATIONAL. and Tl, Including the new shared product parts 20510. 
20RS 10. 20RS8 , 20RS4 _It operates stand alone or via RS-232 with PALX communications 
package_Functionally tests parts after programming and securing. External compilers are 
supported thru JEDEC and AHS object formats . _ . _ .. . . . . _ ........ . ... . _ . _ .. .. $1499 

MODEL 7322 Same as 7324 but no stand alone capability .. . . __ . ... _.. . ... _.... 51249 

UTILITY PACKAGES 
PGMX High Speed Communications Package. For IBM PC. AT and compatibles . Bi · 
directional data rates lo a scorching 57600 bps . Provides flexible manipulation of Intel Hex 
files, both 8 and 16 bit formats, and binary flles . Use wllh model 9000 . . .. . .. __ . __ ... S 149 

PGX Utility Package. For PCDOS. CPM, TRSDOS. ISIS, MSDOS . Use with 9000. 7956 . 
7228, 7128.. .... . ..... - - . ..... - - - - ......... - - - - . ... ...... - . .. .... . S95 

PALX Utility Package. Provides communication , download of Palasm source . JEDEC and 
AHSobjectfllestomodels7324. 7322 , 7316palprogrammers. ............... . .. _. $95 

CROSS ASSEMBLERS and SIMULATORS 
You name the cpu, we've got the assembler. Simulators allow target software development 
and testing on your computer . Versions available for PC DOS. MS DOS, CPM .. Start at S200 

ERASERS-We stock both Ultra Violet ACCESSORIES 
Products and Spectronlcs for your selection. CABLES-serial $30, parallel S30 . 
MODEL CHIPS TIMER LAMP PRICE custom Call For Quote 
OE4 8 N Tube $80 MODEL481 / 482/483 8048family 
PE14T 9 Y Tube $139 adapters ... . ......... . .. .. .. __ S98 

C25 25 Y Grld $349 MODEL511 / 512805lfamllyadapter $174 
C50 50 Y Grid $599 MODEL 755/756 8755adapter ... $135 
SPECIAL REQUIREMENTS? Call Us For A Quote On Custom OEM Programmers. 

Run CPM Software 
on Your IBM 
orlBM 

Compatible 

CPEmulator ls the only fieJd proven emulator 
which emulates the complete Z-80 instruction 
set. Terminal attribute emulal ion is Televideo. 
Lear Siegler. or lhe AMSI standard. CPM 
.COM programs reside under PCDOS and are 
executable under PC DOS as well as 8086 por· 
grams . 
Comes complete with COPYCPM. a disk con· 
version utility which <illows transferring data 
and programs lo and from 54 differenl CPM 
disk formats . Free CPM utility programs are 
also Included . 
Need speed? CPEmulators Speed Kit Includes 
NECV20processor. {8080opcodesonly) 
CPEmulator Z80 em ula1or ....... ..... SI 99 
CPEmulator 8080emulator w/ V20 .... Sl99 
Both versions ..... . .... __ ...... _ . . . S298 
Call GTEK's CPM Hotline 1-601 -467-9019 

The Printing Solution: 
Model 8014 Programmable 

....- Printer Switch 

you 
you 

.,,,.,...-
• 

works. 
With the 

Finally a way to have as 
many parallel printers as 

need even when 
only have one 

parallel port. With 
GTEK's program 

mable parallel 
switch . you can 

expand as you re 
quire . Perfect for net-

spooling version . 
you can alloca te available memory to flt your 
requirements , gel multiple copies and more . 

Both use ordinary IBM type parallel prlnter ca 
bles , expand one port to four , and may be cas
caded in Star or Daisy Chain configurations for 
as many ports as desired _ The desired port is 
selected with a simple escape sequence. For 
networks, previous selected port ls saved on 
Port Stack and returned lo with Return .Escape 
Sequence . Complete with power supply. 

PRICE 
Model 8014 Four port programmable REDUCED 

switch .. . . .. _.... . . . _ . . . _ . .. .. Sl99 
Model 8014-128K spool memory ... . $339 
Model 8014-256K spool memory .... $399 

Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 U.S.A. 
601/467-8048; telex 315-81 4 (GTEK UO) 
,INC. 

GTEK, PALASM. CPM , MS-DOS. PC-DOS. ISIS. TRSDOS, & CPEmulator are registered trademarks. 
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TURBOCHARGING MANDELBROT 


In July's column l gave an up
date on the lnmos Transputer 
and also touched briefly on 
the topic of dynamic load 
balancing, a programming 
technique that can be used 
to optimize performance in 
parallel computing systems. 
Because the topic deserves 
more space than I could give 
it. th is month I' ll dig a little 
deeper. 

As you'll reca ll. one issue 
when dealing with parallel 
computing systems is to 
achleve a correct balance 
between communication 
ti me and computation time. 
With dynamic toad balanc
ing. an Occam program can 
redirect the flow of data at 
run time to keep the pro
cessors as busy as possible 
and help achieve that 
balance. 

To illustrate th is technique. 
I'll look at a graphics demon· 
stration program written in 
Occam by Phi l Atkin of lnmos's 
Demonstra tion Software Group. The 
program draws views of the Mandel· 
brot set (see photo). a gorgeous math
ematical object that wins hands down 
the ti tle "Fashionable Demo Program 
of the Year" and makes rotating three· 
dimensional cubes look passe. 

I won't go into the full mathematics 
of the Mandelbrot set here. (Anyone 
who has been on a desert island and 
wants to refresh their knowledge thor
oughly should see A. K. Dewdney·s 
"Computer Recreations" column in 
the August 1985 Scientific American.) 
Essentially. the Mandelbrot set is 
generated by iterating a simple func
tion on the poi nts of the complex 
plane. The points that produce a cycle 
(the same value over and again) fall 
in the set. whereas the points that 

BY DICK POU NTAIN 

multiplications to calculateAn Occam technique to each individual pixel and is 
thus a stern test of any proboost performance in parallel cessor. Mandelbrot is a stern 
test even for a parallel com
puter because we can't precomputing systems 
dict how long the calculation 
of any given point wi ll take: 
the individual processors will 
be kept busy for tru ly ran
dom periods. which makes 
simpleminded schemes for 
sharing out the work load 
grossly inefflcient. 

My own program in Turbo 
Pascal for the IBM PC takes 
4 to 8 hours to draw one 
Mandlebrot screen in four 
colors (without the benefit of 
an 8087): a VAX-1 1/(80 takes 
about an hour. Phil Atkin's 
program was designed to use 
several Transputers to draw 
Mandelbrot sets interactive
ly; you can select an area 
with the mouse and have it 
blown up while you wait. 

diverge (give ever-growing values) lie 
outside it. When plotted on a com
puter screen in many colors (different 
colors for different rates of diver
gence). the points outside the set can 
produce pictures of great beauty. The 
boundary of the set is a fracta l curve 
of infinite complexity (see "Fractals" 
by Peter R. S¢rensen in the Sep
tember 1984 BYTE). any portion of 
which can be blown up to revea l ever 
more astounding detail. including min
ia ture replicas of the whole set itself. 

The reason for the sudden populari
ty of a Mandelbrot program as a 
demo is that it's hugely computation
intensive but produces a pretty pic
ture that even mathephobes can ap
preciate-there aren't too many pro
grams li ke that around. The program 
requires hundreds of floating-point 

typically in 20 to 60 seconds. 
I describe the program here not 
because the world is crying out fo r 
faster Mandelbrot sets. but because 
it illustrates nicely the technique of 
dynamic load balancing. 

THE MANDELBROT P ROGRAM 
The program is structured in three 
main sections: the system controller. 
the pixel evaluator. and the graphics 
engine. The system controller takes 
the x.y coordinates of sl ices of the 
video display screen and feeds them 
to the pixel evaluator: the screen is 
written concurrently in horizontal 
slices. The pixel evaluator performs 

(ronti"ued) 
Dick Pountain is a technical author and soft
ware cm1sultant living in London . England. 
He can be contacted do BYTE. One Phoenix 
Mill ume. Peterborough . NH 03458. 
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Listing I: The outline program i11 Occam. 

CHAN feedSystem, feedGrophics: 	 channels for 
communication 
between the 
processes

PAR 
systemControl le r( feedSystem) 
pixelEvoluator( feedSystem , feedGroph ics) 
grophicsEnglne( feedGroph ics) 

Listing 2: PLACED PAR lets the three processes be run on three different 
proussors. 

CHAN feedSystem, feedGroph ics: 	 chonne Is for 
communicati on 
between the 
processes

PLACED PAR 
PROCESSOR 0 


PLACE feedSystem AT l ink0out : 

systemControl ler( feedSystem) 


PROCESSOR 1 
PLACE feedSystem AT llnk0in, feedGrophics AT llnk0out: 
plxelEvoluotor( feedSystem, feedGrophics) 

PROCESSOR 2 

PLACE feedGraphics AT t lnk0 in: 

grophlcsEnglne( feedGrophics) 


Listing 3: How to map a program onto a pipeline of Transputers. 

VAL I tneSize IS 9 : 	 o constant 

[I i neSize+1]CHAN pipeline: channels for communi cation 

PLACED PAR 
PROCESSOR 0 


PLACE pipe! lne [0] AT I ink0out: 

systemControJ ler( pipe l ine[0]) 


PLACED PAR I ~ 1 FOR I ineSize 
PROCESSOR i 

PLACE pipe I ine[l -1 ] AT I lnk0 i n, pipe I i ne[ i ] AT I ink1out: 
p ixe lEvo luator( p ipe I ine(i], pipe I i ne[ i+1 J) 

PROCESSOR I i neS i :z e+2 

PLACE pipe I ine[I ineSlze] AT I lnk0in: 

graphicsEnglne( pipel ine(l lneSlze]) 


the dirty work of computing the 
points in the Mandelbrot set. and here 
is where the dynamic load balancin~ 
takes place. The pixel evaluator is. in 
fact. distributed over an array of pro
cessors (JO lnmos BOOl Evaluation 
Cards. each containing one iransputer 
and 64K bytes of RAM) and works as 
a pipeline. Finally. the graphics engine 
(running on an Inmos BOOGIE Graph
ics Card) plots the points on each slice 
of the screen in 2 56 colors at an 
overall screen resolution of 256 by 
256 pixels The outline program in Oc
cam is shown in listing !. 

Th is program merely says the three 
processes are to run in parallel and 
communicate results to each other 
over the two channels. and it could be 
run on a single lransputer using 
pseudoconcurrency. The three pro
cesses can. however. be run on three 
different processors by using 
PLACED PAR (see listing 2). which 
specifies where each is to be run . 

PLACE . . . AT maps the logical 
channel names onto the physical 
Transputer serial Jinks called linkOin 
and linkOout. A program might be 
mapped onto a pipeline of Trans
puters as shown in llsting 3. An array 
of channels ca lled pipeline replaces 
the previous two channels. and the 
replicator (PLACED PAR i = 1 . .. ). 
which works like a FOR .. . NEXT 
loop. attaches them to an array of 
parallel processes that forms the 
pipeline. This illustrates Occam·s use 
as a hardware-configuration language; 
if you want to add more Transputers 
to the system. the only change re
quired in the program is to alter the 
va lue of the constant lineSize. A 
simplified diagram of the I I-processor 
system is shown in figure I. 

The actual Mandelbrot demo pro
gram uses a slightly more complex 
configuration. In 'which the pipeline 
becomes a two-way affair with data 
flowing in both directions (see figure 
2). This means that both raw and pro
cessed data flow through the system 
controller. with the advantage that the 
system controller can now monitor 
the output of the system. wh ich is 
essential for dynamic load balancing. 
In the actual program. the pixel 
evaluator needs four channel param

1w111i1mra1 
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Suite 164 

IMPACTS JUST SOK I 


TO ORDER YOUR HOMEBASE CALL NOW 
24 hours a day, 7 days a week 

800-523-0764 
in California 

800-323-5335 
30 Day Money-Back Guarantee* 

Brown Bag Software 
2105 So. Bascom Ave. * call for details 

SJOcK1ck 1s a traclemark of Borlar\d tnterna11onal 

Inquiry 52 

HOMEBASE 2.0 
Free 800-Line Support 

7 days a week, 12 hours a day 

Communications Program 
with background processing 

Background Electronic Mail 
Calendar/ Appointment System 
Database Management System 
Text Editor 
Name, Address and Phone Rolodex'" 
DOS Services 
Cut-and-Paste 
Calculator 
Autodialer 
ASCII Table 
Appointment Alarms 
Template Maker 
Screen Saver 
Notepad 
Onscreen Clock 
Report Generator 
Programmable Hotkeys 
Mailing Label Printer 
Area Code Directory 
Type Ahead Keyboard Buffer 
Expense Reporter 

$69.95 

SIDEKICK 
Notepad 
Autodialer 
Calendar 
Calculator 
ASCII Table 
Phone Directory 
Cut-and-Paste 

$84.95 

TRADE IN YOUR SIDEKICK! 


$20 
REBATE* 
for SideKick Users 

limited time offer 

Campbell. CA 95008 
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The pixel evaluator 

contains three 
parallel processes. 

eters to reflect this two-way data of 
flow. 

THROUGH ROUTING 
The most interesting of the three main 
sections is the pixel evaluator. which 
does all the hard work and contains 
three parallel processes itself. One is 
the actual number-crunching process. 
genPixels. and the other two are 
lhrouqfrrouters. A throughrouter is a pro
cess that merely takes input data and 
passes it to its outputs unchanged. 
However. a throughrou ter can make 
an intelligent decision about where to 
send the outputs. The pixelEvaluator 
process contains one throughrouter 
for raw screen slices and another for 
evaluated pixels. 

The pixel throughrouter is quite 
dumb and merely permits finished 
resu lts to be passed hand to hand 
along the pipeline to the system con 
troller without being worked on by the 

processors they pass through. The 
screen-slice throughrouter is the 
smart one and actually performs load 
balancing. The algorithm it uses is 
very simple. although the conven
tional (i.e.. sequential) pseudocode 
shown in listing 4 cannot capture the 
concurrency that's the essence of the 
algorithm. This algorithm guarantees 
that all the processors in the line are 
kept as busy as possible. yet it need 
not specify exactly which processor 
wil l evaluate any particular screen 
slice. 

The systemController process first 
fills up the pipeline with as many 
screen slices as it can hold and there
after supplies a new sl ice on ly when 
it gets an evaluated slice back. in
dicating that a processor in the line 
has free capacity. The controller 
doesn't know (or care) which one got 
the slice. 

To minimize any latency in the sys
tem due to the finite time required to 
communicate results back to the con
troller. each component process of 
the pixelEvaluator pipeline actua lly 
stores an extra screen slice in addition 
to the one currently being worked on. 
This means that the number cruncher 
can be fed as soon as it finishes a 

sl ice. without waiting for the previous 
result to traverse the pipeline. The 
number of slices buffered in this 
fashion is a parameter that the pro
grammer can play with to fine-tune 
the system. 

In Occam. pixelEvaluator at its 
outermost level looks like listing 5. 
The channels feedPixels. pixelTrigger 
and pixelsOut are local to the process 
and shunt data and messages be· 
tween its components. PRr PAR 
creates prioritized parallel processes; 
the first process that follows it has 
priority over the next. and so on. Low
priority processes can only proceed 
when higher-priority ones are waiting 
to com municate. In this case. the ef· 
feet ls to give the WHILE TRUE loop 
high priori ty (SKIP ls a do-nothing 
process). 

The pixelBypass process is the 
throughrouter for processed sl ices on 
their way back to the graphics engine. 
This process passes back data to the 
previous processor in the line. mixing 
the data neatly into the stream com
ing from processors that are further 
down the line (see figure 3). In Occam. 
this process reads as is shown in 
list ing 6 

(co111inued) 
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System Graphics 

Controller Computing Elements Engine 


Figure l: A simplified diagram of the I I-processor system . 

raw data out __.. 

R 
G 10 0 7 8 9 
B 

Graphics System 
Engine · Controller ~ processed dala back Computing Elemen s 

Figure 2: Actual hardware wnfiguration used for llie Mandelbrot demo. 
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FOR THE IBM·PC 

,,. " Brown Bag Softwares™ File Recovery System"': .. 
more powerful than the Norton Utility U!rsiot?- 3.1." 

-PCMagazine 

We Ma_.v Be Able To Save Your Job or Your Life 

95 ,
Recover Erased Fild Fix A Damaged File 
Edlt.AD1 Spot On A Disk Mena·Driven and "Goof·Proof" 

Clwq&e File Attributes Context SeMlthfe Help 
Recover Data From Physically Damaged Disks 


\\Wb On Bani And Floppy Disks 

Not Copy-Protected 


• YES YOU CAN RECOVER ERASED FILES. ~:ven•. •.With IS IT HARD OR FLOPPY? Vk don'l care. We work with floppy• 

Brown Bag Softwares"' File Recovery System"' for the IBM-PC 
1 

disk. most hard disks, and most IBM-PC compatible computers. 
and compatibles, no programming experience required. Ifyou 
can erase a file, you can restore il • HELP IS ONLINE TOO! We know that most people don't 

read manuals. {But we include a comprehensive one anyway.) And 
• MENU-DRJVEN and"FOOL-PROOF..:Do you have when you erase a file and need it recovered NOW: you're not in 
"one-of-those" in }(>Ur office...we do tool That's precisely why we any frame of mind to pour through any manual.~ understand. 
developed Brown Bag Software's"' File Recovery System... for the That's why we've put hand-holding online. Just hit the? key and 
TBM-PC and compatibles! Our menu-driven system is a snap. the help appropriate to wnere you are and what you want to do is 

immediately available.The only thing better would be two aspirins! 
• FIX ADAMAGED FILE TOO! Sometimes files can get 
"glitched~by a powerspike, bumping into the hard disk. dropping • OTHER HANDY TOOLS ... HELP: WHERE'D THE FILE 
the computer on the floor; etc. Vie understand.Thats why we\re CO?~ provide menu-driven tools to change a files attributes, 
included a full screen editor to repair any spot in any file, hidden change disk labels. mocijfy ~n color; locate a lost file !:hat you 
or otherwise. know is somewhere on the disk. but its lost in a maze of sub

directories (you forgot which). 

WITH YOUR CREDIT CARD, CALL NOW 
24 HOURS A DAY, 7 DAYS A WEEK 

800-523-0764 

IN CALIFORNIA 

2105SOl.rrtl8"SCOM1Wt:.• CAMPllEl.L.. C:A !15llQtl 800-323-5335 •-19"6S(Wf\l'll!Ul RtlSOURCF:CFIOlll'. l~C. ALI. RICllT RE..%111'1'.ll 
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The second part of pixelEvaluator. 
the smart thruPut process. watches 
both the stream of raw data and the 
genPixel process and also maintains 
a buffer for the extra screen slice. The 
genPixel process lets thruPut know it 
has finished evaluating a slice by 
sending a signal on the channel pixel
Trigger. In Occam. a simplified ac
count of thruPurs action is shown in 
listing 7. In the actual demo program. 
a simple message protocol permits 
the contents of command to be used 

to control the process (including stop
ping it. for which no provision is made 
in listing 7) . The demo program also 
includes a detailed buffering mecha
nism. 

But the main point of interest is the 
PRI ALT construct. which is how 
thruPut monitors two channels at 
once. In an ordinary ALT. whichever 
channel-pixelTrigger or fromPrev
is ready first gets to input into com
mand (? command signifies an input 
process). assuming that the relevant 

Listing 4: Pseudocode for tfte load-balancing algorithm. 

i nput o slice of screen
Ir my genPixels i s busy 
THEN poss the s l lee on unchanged to the next processor in 

the I ine 
ELSE send the sl Ice to my genPlxels 
pass evaluated p ixels on to pixel throughrouter 

Listing 5: Tfie pixelEvaluator f)rocess at its outermost level . 

PROC plxelEvoluator( CHAN fromPrev, toPrev, fromNext , toNext)
CHAN feedP lxela, plxelTrlgger, plxelsOut: 
PRI PAR 

WHILE TRUE 
PAR 

plxelByposs( toPrev, fromNext. plxelsOut) 
thruPut( fromPrev, toNext, feedP lxels, plxelTrlgger) 
genPlxels( feedPlxels, p lxelsOut , plxelTr igger) 

SKIP 

flag- thruputActive or pixelsActive-is 
TRUE. In a PRl ALT the same thing 
happens. However. in the event of a 
dead heat between the channels. 
pixelTrigger has higher priority and 
wins the coconut. Diagrammatically. 
the processes fi t together as shown 
in figure 4. 

THE NUMBER CRUNCHER 
The final component of the pixel 
evaluator. genPixels. is quite straight· 
forward. It contains a number-crunch
ing process called mandelbrotPixel. 
which looks pretty much like .a 
Mandelbrot program would look in 
Pascal (see listing 8). 

Anyone who has written a Mandel· 
brot program will note that the only 
trick used here is to test the square 
of the modulus against four to save 
a square-root calculation. The pro· 
cesses complexMultiply and so on do 
exactly what their names suggest: 
they· re written using Occam floating· 
point library routines (Occam can sup
port both 32 · and 64-bit reals. to the 
ANSI/IEEE standard 754 ). The three 
dots in . .. PROC represent what you 
wou ld actually see in che Occam 
editor when the bodies of the PROCs 
are folded away, Thinklank style. 

The line beginning with [com
plex]REAL32 demonstrates Occam's 
way of defining arrays: in this case. the 
arrays contain two 3 2-bit reals to rep
resent complex numbers. Occam 2 
provides record types in addition to 

. Irom my p1xe genera orr 

to previous -

'"mine" 

~ 

mrx -

t 
butter 

'theirs" 

pixel Bypass 

butter - from next 
processor processor 

Figure 3: The pixelBypass process. 
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arrays. but at present they can only 
be used in communications over 
channels. as a convenient way to in· 
put or output complicated objects. 

LOAD BALANCING 
A most interesting aspect of the gen
Pixel process is that it contains a PAI 
PAR that does the exact reverse of the 
one we saw earl ier: that is. it sets the 
Mandelbrot calculating process to 
lowest priority: 

PR! PAR 
SKIP 

mandelbrotPixel( etc . . . . ) 

This should surprise you: ln a hugely 
computation-intensive program. we 
are giving lowest p riority to the com 
putational part! The point is that in a 
parallel computer. computat ional 
power is a variable: you can add more 
processors to get more power. (The 
speed of this program is. in fact. 
directly proport iona l to the number 
of processors that are employed : 
doubling the number of processors 
halves the time it takes to generate a 
Mandelbrot.) 

Keeping all those processors busy 
(ie.. load balancing) becomes the crux 
of the problem. In this program. com· 
munication must take precedence 
over computation: if we impede the 
flow of throughrouted data. the laten· 
cy time increases and the perfor

(co11t11111cdJ 

Listing 6: The pixelBypass process. 

PROC pixe lBypass( toPrev, fromNext, fromMe) 
CHAN mine, t he i rs: 
PAR 

buffer( fromNext , the i rs) 

buffer( fromMe, mine) 

mix( mine, the i rs, toPrev) 


Listing 7: A simplified accow1t of thruPul"s action . 

PROC thruPut( CHAN fro mPrev, toNext, feedP ixels, pixelTr igger) 
INT command : 
BOOL thruputAct ive, pixe lsActive: 
SEQ 

p ixe l sActive := FALSE 
th ruputAc t ive ;; TRUE 
WHILE th r uputAct i ve OR plxe l sActive 

PR! AL T 
p ixe lsActive & p ixelTrigger ? command - - genP l xe ls 

needs feed i ng 
IF 

bufferEmpty 
plxe lsAct lve : • FALSE - 

- 
genPixe fs 
is id le 

TRUE 
send buffer contents to genPixels 

thruputAct ive & fromPrev? commend a new slice 
- hos err ived 

IF 
NOT pl xe lsAct ive 

... send new sl ice to genP ixels end set 
pixe lsActive to TRUE 

bufferFu l I 
we can't he lp, poss new slice on toNext 

TRUE 
. . . put new s li ce i n buffer 

p1xelEvalua or 

ram previous 
processor 

to previous 
processor 

-

trigger 

l 
lhruPul 

- genPixels 

pi xel Bypass ~-

~ 

10 next 
processor 

from next 
processor 

Figure 4: The pixelEvaluator process. 
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Listing 8: The mandelbrotPixel process. 

PROC mondelbrotPixel( INT color, VAL INT x, y) 
VAL complex IS 2: a complex number hos 

two ports 
VAL real IS 0: -- . .. the reol 
VAL imag IS 1: -- ... and the imaginary 

PROC complexMultlply( [comp1ex]REAL32 resu lt, o, b) 

PROC complexAdd( [complex]REAL32 resu lt , o, b) 

PROC modulusSquored( REAL32 size, [comp l ex]REAL32

number) 


[complex]REAL32 z, c, zsquored : 	 -- declare some comp lex 
-- variables 

VAL zero IS 0 . 0 (REAL32): zero os o REAL32 
constant 

VAL four IS 4.0 (REAL32): ditto four 
VAL maximum IS 256: maximum iterations 

for d ivergence 

INT iterations, size 
SEQ 


z[real] :• zero set z to 0+0i 

z[ imag] := zero 

c[real] .- x c is the current 


point

c[real] :""y

iterations :• 1 

complexAdd( z, z, c) 

modulusSquored( size, z) 

WHILE (iterat ions <maximum} AND (size<= four)


SEQ 
complexMu l t tply( zSquared, z, z) 
complexAdd(z , zSquored, c ) z~2 + c is the 

function 
modulusSquared( size , z) 
iterations :• iterations+1 

IF size <• four point In set; color 
it block 

color :• block 
size > four point out of set; 

-- co lor i t 
color := l terotlons 

mance drops off drastica lly as pro
cessors wai t idly for data. The use of 
dynamic load balancing relieves the 
programmer from worrying about the 
synchronization of distributing the 
data: the algorithm explained earlier 
guarantees that data always gets to 
the hungry processor. 

One of the great debates in the 
parallel processing world concerns 
hardware topology. Various parties 
champion their own particu lar shapes. 
from doughnuts to hypercubes and all 
the rest. With the arriva l of off.the
shelf computing elements like the 
Transputer. it's becoming easier to 

play around with different topologies 
and test out the clalms. But programs 
like this one hint that hardware 
topology might not after all be the 
most significant determinant of 
performance. 

Certainly much more research is 
needed on load-ba lancing algorithms 
in software. One problem is that many 
cu rrent parallel machines are speciat 
purpose devices that are hard-wired 
and programmed at microcode level. 
making such investigation a rea l 
chore. High-level la nguages like 
Occam can take the sting out of it to 
a remarkable extent. • 
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SING YE MACPRAISES 

BY EZRA SHAPIRO 

There·s no room on my desk A number of the enhance-Mac software:
for a Macintosh mouse: a ments that differentiate More 
friend has suggested an all from ThinkTunk 512 have 
terrain model equipped with the spectacular More and the been lifted from Living 
giant ribbed tires as the only 
way to negotiate through the 
mounds of junk I collect I 
don't like the dull. echoing 
thunk of the Macintosh keyboard: it 
makes me worry about rousing some 
angry subterranean being miles 
beneath the surface of the earth's 
crust. And l have about as much use 
for a machine that boots up with a 
cutesy. happy-face computer icon as 
l have for an automobile horn that 
plays "The Yellow Rose of 'Texas... But 
die-hard MacSkeptic that I am. I'm be
ing won over by the software. 

Apple prom ised us a blizzard of 
business programs when it intro
duced the machine. It never materi
alized; all we got were scattered flur
ries. Those of us-including a bunch 
of folks at Apple-who believed that 
the only way to guarantee good soft
ware was to have lots of it were dis
appointed. In the mad quest for quan
tity, nobody mentioned quality. 

But that's exactly what we've been 
getting of late. I haven't seen zillions 
of Mac programs. but what's been 
comi ng in has been first-rate. In 
almost every application category. I 
can pick at least one Mac product that 
runs rings around its MS-DOS com
petitors. Programmers are figuring out 
the uneasy balance between friendli 
ness and power. they're mastering the 
good points- and sidestepping the 
bad ones-of the Mac ROM. and 
they' re producing excellent software. 

If this keeps up. when it comes time 
for me to pick my next-generation 
machine. it may well be a Macintosh. 

NEW HORIZONS IN OUTLINING 
I'm not sure whether More (Living 
Videotext. 5295) is an outline pro-

solid FullPaint 


cessor or an operating system. The 
product is an extension of the basic 
concepts of the original ThinkTunk 
(which started life as an Apple II pro
gram before migrating to the IBM PC 
and the Macintosh). but it packs so 
many features and self-contained ap
plications that I could see using it to 
cover the bulk of my regular tasks. In 
that sense. More is a lot li ke 
Framework. although it's far stronger 
as an outliner and not as well suited 
to traditional database management 
and number crunching. Whatever you 
do cal l it. though. More is definitely 
one spectacular piece of software. 

If you're familiar with Thinl<Jank or 
Ready! under MS-DOS or ThinkTank 
5 l 2 on the Mac. you've got a good 
idea of where the program begins. 
You organize data as an indented out
line; any line can be treated as the 
root of a tree. with subordinate head
ings and subheadings branching off 
beneath it. Blocks of flat text or Mac
Paint drawings can be attached to any 
heading. By clicking the mouse on a 
heading and collapsing or expanding 
the outline. you choose how much 
detail you want to view at the mo
ment. Reorganization is also a simple 
mouse operation: select a heading. 
move the cursor to the new location. 
hit a command. and the heading with 
all its subsidiary data is transported 
to the new spot. So much for the 
refresher course; if you want the 
heavy-duty theory. check out my 
blatherings a couple of years back 
("'Text Databases"' in the October 1984 
BYTE). 

Videotext's MS-DOS offer· 
ings. These include hoisting 
(temporarily bringing a sec
tion of your outline to full 

screen for close work). cloning (cre
ating a duplicate of a heading that 
changes as the original is altered). and 
mark and gather (selecting a group of 
headings from different places and 
pulling them into a new section). The 
instant recall of outline templates. one 
of the best ideas in Ready1. has been 
implemented in true Mac fashion: in
stead of assigning four outline chunks 
to function keys. you can install 16 
templates (32 with the I-megabyte 
Mac Plus) on a pull-down menu. Sam
ple templates for things like address 
book entries. personal records. daily 
appointment calendars. and suchlike 
are included with the program. 
Ready!"s point-and-dial, which lets you 
select a phone number for a voice call 
and have your modem dial it for you. 
has also been implemented. (l find 
this a singularly useless feature. but 
l assume there must be someone out 
there demanding it.) 

More can handle six outline win
dows at a time. which can be tiled ver
tica lly. horizontally. diagonally. or ar
ranged as you see fit. ThinkThnk 5I 2's 
hot borders. which scrolled your text 
away from a window's edge if you 
clicked the mouse anywhere on the 
border. have been replaced with stan
dard Mac scroll bars. 

Now we get to the fun stuff: More 
has moved outlining into presentation 
graphics. You can now display an out
line as either a bullet chart or a tree 

~co111im1ed) 

Ezra Shapiro is a ronsulling editor for BYTE. 
Cont.act liirn at P.O. Box 170040. San Fran· 
cisco. CA 941 17-0040. 
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chart Anyone who has had to pre
pare transparencies for overhead prO" 
jectioh or who has been forced to 
generate graphics for reports will love 
this. 

You construct bullet charts by 
selecting an outline; the first heading 
becomes the tit le. and subordinate 
heads become bul leted points under
neath it. The whole process can be 
nearly automatic-any head with sub
heads becomes a chart. On the Mac 
screen. choosi ng the bul let-chart op
tion whisks you from your outline to 
a display of the chart as it will appear. 
A palette pops up from which you can 
select type fonts. sizes. spacing. 
borders. numbering styles. and so on. 

nee charts are just as simple. on ly 
the outline becomes a series of little 
boxes or circles connected with lines. 
Another palette lives along the left 
border: you can choose centered or 
flush text. line styles. orientation (top 
to bottom. bottom to top. left to right. 
right to left), drop shadows. and other 
options. As tree charts can easily ex
tend over several pages. the charts ap
pear on a grid showing position on a 
printed page. but the grid can be 
turned off. 

All this stuff can be dumped to a 
printer (in fact. if you·ve got a color 
lmagewriter. you can choose different 
colors for each level of an outline) or 
saved in one of several file formats for 
use by page-makeup or drawing pro
grams. If you 'd like to use your Mac 
as a presentation tool. you can set up 
a slide show mixing outlines. text 
documents. bu llet charts. tree charts. 
MacPaint drawings. MacDraw charts. 
and so on. The show can be orches
trated to bring up screens at timed in
tervals. or you can control it in a way 
analogous to controlling a slide prO" 
jector. dicking the mouse to change 
screens. If it's a working meeting 
rather than a formal presentation. you 
can edit and reorganize the material 
as you proceed. 

The last of the high points I want to 
touch is computation; you can calcu
late simple columnar arithmetic within 
an outl ine. Let's say you want to 
record a day's expenses; you'd enter 
each expense item as a subheading. 
and the grand total would appear in 
the title line. 

lb8 B Y TE • SEPTEMBER 1986 

Other reactions. The document 
editor is as good at text handling as 
any Mac word processor; I could be 
quite happy using it as my primary 
editor. Search functions are slick and 
well executed. as is output formatting. 
And while I' m not usually a fan of Mr. 
Mouse. he's well suited to trundling 
around an outline. and More provides 
a complete enough selection of key
board commands to keep the mouse 
interruptions to a minimum. 

I do have a brief wish list. I'd ljJ<e to 
see more on-screen help; this is·a big 
program that can be confusing. Some 
form of macro faci lity would be an im
provement. and a nice Jong list of 
numeric functions (for those of us 
who are always calculating arctan
gents and net present va lue) would 
broaden the scope of the product. 

I'm really sold on the package. but 
my testing has been done with beta 
versions 0.46 and 0.4 7 and a loose
leaf draft of the manual. so I can't 
vouch for flawless performance. Some 
of More's functions were not qu ite 
finished (point-and-dial would point
and-dial me into a system crash). but 
the bulk of the program was running. 
and 1didn't spot any bugs that Living 
Videotext hadn't warned me about. 
The company's other products have 
all been pretty thoroughly debugged 
by the time they·ve appeared on the 
shelves. and I'm assuming this one 
won't be an exception. 

Conclusions? This is superb soft
wa re. An owner of Thint<Tank 5 I 2 
might want to think carefully and look 
at the list of new features before up
grading. but for everyone else. this is 
exciting news. 

BEYOND MACPAINT 
MacPaint was the razz le-dazzle part 
of the original Macintosh package; it 
was the program that caused heads 
to turn and eyes to pop. the perfect 
showpiece you'd use to answer the 
question. · "What does the Mac do 
that's so special?" It was something 
more than a game. but something less 
than a serious artist's tool. As soft
ware. it started the juices flowing. 
whetted the appetite for computer 
graphics. and made you wonder what 
was next. 

The world has changed since then. 

The Mac environment is accepted; it 
no longer needs to be demonstrated 
to a disbelieving public. And Apple 
has stopped bundling MacPaint soft
ware with its new machines. 

These days. you either have to 
cadge an illegal copy of MacPaint 
from a friend or buy it from Apple for 
12 5 bucks (which seems a bit steep 
for what used to be a freebie). Or you 
can purchase FullPa int (Ann Arbor 
Softworks. $99 .95). a program that 
takes the MacPaint concept to the 
next generation. 

FullPa int looks a lot like MacPaint: 
in fact. it's so close that only an ex
perienced MacPaint user could tell 
the difference at first glance. The ini
tial layout and the pull-down menus 
are almost identical to the original; 
making the transition from MacPaint 
to FullPaint is a snap. All the famil iar 
functions have been preserved You 
can draw freehand lines or construct 
hollow shapes in the same variety of 
line styles. using the same mouse 
commands and keyboard shortcuts. 
You can fill screen areas with the 
same 38 patterns. You can stretch. 
trace. rotate. invert. and reposition ob
jects: edit patterns and drawings pixel 
by pixel (what MacPaint calls "Fat
Bits" ): and add text in an assortment 
of type fonts and sizes. Full Paint uses 
the MacPaint flle format so you can 
transfer FullPaint artwork to other prO" 
gra ms with ease. 

However. scratch the surface and 
FullPaint turns out to be loaded with 
significant enhancements. Some of 
them are simply convenience features 
sorely lacking in MacPaint. but others 
give you new flexibility and power. 

Freed from the tyranny of the 
original Macintosh's I 28K-byte limit. 
Full Paint lets you edit up to four paint
ings at once. The four windows can be 
shown singly. overlaid along a diag
onal. or tiled into four postage-stamp 
boxes. Each painting now is bordered 
with standard Macintosh scroll bars. 
so you can slide around a page with
out having to crank away with the 
mouse. 

You're no longer locked into the 
MacPaint screen layout. You can 
zoom a painting to full screen. even 
eliminating the command line at the 
top of the display. The two palettes 
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of toots can be dragged wherever you 
want them. Tapping the space bar 
hides them entirely; tapping it again 
brings them back. Once you've 
chosen a drawing tool. you can work 
on your painting without all the visual 
distractions of MacPaint. 

Then you've got a number of new 
ways to manipulate images: free rota
tion to any angle. rather than Mac
Paint's 90-degree flips: Perspective. 
which lets you shrink or stretch one 
edge of an object; Skew. which allows 
you to move one edge (thereby turn
ing a rectangle into a parallelogram. 
for example); Distort. which lets you 
pull out one corner of an image or 
push it in. 

Text in a dark region can be entered 
as white on black. MacPaint is capable 
only of black on white. 

But my favorite improvements are 
those that add precision controls to 
the MacPaint shell. First. you can dis
play ruler lines (marked in your choice 
of inches. picas. centimeters. or pixels) 
along the top and left edges of any 
painting. Next. by selecting an option 
called MouseSpot. you can bring up 
a small status box that tells you exact 
cursor position as xand y coordinates 
measured in hundredths of units (ex
cepting pixels. where fractions don't 
make sense) from the upper left cor
ner of the page. Changing the units 
used in MouseSpot changes the ru ler 
lines and vice versa. MouseSpot also 
shows the size of the object you·re 
currently constructing, on both axes 
and along the diagonal. You can slow 
down the mouse to pixel-by-pixel mo
tion by using FullPaint's MouseCrawl 

ITEMS DISCUSSED 

FULLPAINT . .. . ............ $99.95 

Ann Arbor Softworks Inc. 

308Yi South State St. 

Ann Arbor. Ml 48 104 

(313) 996-3838 

MORE. ..... ... .. . . . $295 
Living Videotext Inc. 
2432 Charleston Rd. 
Mountain View. CA 9404 3 
(800) 822·3700 
in California. (800) 443-4310 

feature. The combination of ruler 
lines. MouseSpot. and MouseCrawl 
gives you pinpoint accuracy impossi
ble with MacPaint. 

My only real gripe is with the con
t inuation of a major MacPaint an
noyance: the invisible grid. You can 
turn on this feature. which locates ob
jects along lines eight pixels apart. but 
you can't see the grid. Other graphics 
programs provide some form of visual 
reference: this is not the case with 
MacPaint or Fu llPaint. The grid is 
great for aligning text. but without 
MouseSpot you're practically running 
blind. I find this particularly frustrating 
because I see the grid as an impor
tant area for future development. 
Imagine being able to select single or 
multiple vanishing points. position a 
horizon line. turn on a grid. and con
struct drawings in true perspective! I 
guess I'll just have to wait for the next 
release. 

The program seems to be solid- as 

well it should. considering how much 
of its design is borrowed from Mac
Paint. I was able to crash it only once. 
after a long series of distortions, and 
although I tried mightily. I couldn't do 
it again. The crash. which merely gar
baged up one file without bringing 
down either the system or the soft
ware. easily could have been the 
result of using an older version of the 
Mac operating system-or phases of 
the moon; I don't know. Overall. I was 
pleased with FullPaint's performance. 

The documentation is complete and 
usually comprehensible. in spite of a 
tendency to use MacSpeak (the jargon 
of FatBits. scroll bars. double-dicking. 
and such). The manual even has an in
dex. so I forgive the authors the con
stant use of "it's" whenever they 
should have used "its." 

Should you buy the product? Well. 
lf you purchase a new. unbundled 
Macintosh. you 'd be foolish not to get 
Pul lPaint instead of MacPaint. Not 
on ly is Full Paint a richer. more useful 
program. it's cheaper. 

If you already own MacPaint. you 
ought to spend some t ime assessing 
your needs before plunking down a 
hundred dollars for FullPaint. Do you 
see MacPaint as merely an entertain
ment package-cute. but frivolous? 
On the other hand. do you need the 
power of full-blown professional CAD 
software? In either case. FullPaint is 
off the mark. But if you presently use 
MacPaint drawings in your work. or 
just spend a lot of time relaxing with 
the program. switching to FuJ/Paint 
will give you capabilities you 'll wish 
you'd had all along. • 
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1cc111 i11utd from page 26) 

tory entries do not change posit ion) 

should survive sorting using his program. 


Thanks for the continuing coverage of 
Apple topics. 

DENNIS DOMS 

Kansas City. MO 

Mr. Doms is absolutely correct. The pro
gram does not update the parent pointer 
field found in a subdirectory's header 
entry. 

To fix the oversight. one should modify 
line 380 of listing I {page 124) to include 
a GOSUB subroutine calf as shown 
below: 

380 IF A < = CO THEN 
FOR K=1 TO 39: POKE 
DB+3+Bx39+K,ASC(MID$ 
(NA$(A),K,1)) : NEXT: PRINT " .";: 
GOSUB 500: GOTO 400 

Then append to the listing the follow
ing fines of code: 

500 REM THIS CODE IS ADDED TO 
UPDATE THE PARENT 
POINTE R 

510 REM FIELD OF A 
SUBDIRECTORY 

520 REM AT THIS POINT, DL(J) CON· 
TAINS THE BLOCK NUM· 
BER OF THE ENTRY DEFIN· 
ING THIS SUBDIRECTORY. 

530 REM THE EXPRESSION (B+1) IS 
THE DIRECTORY ENTRY 
NUMBER WITHIN THE 
BLOCK SPECIFIED BY 
DL(J). 

540 	IF ASC(MID$(NA$(A),17,1)) < > 15 
THEN RETURN 

550 POKE 791 , ASC(MID$(NA$(A), 18, 
1)): 
POKE 792, ASC(MID$(NA$(A), 19, 
1)): 
XX 	 = PEEK(791) + 
256x PEEK(792): 
REM XX = BLOCK NUMBER OF 

THE SUBDIRECTORIES 
KEY BLOCK 

560 POKE 789, 0: POKE 790, PEEK(790) 
+ 2: 
REM 	 ALLOW READING OF THE 

KEY BLOCK INTO $9800, 
AN AUXILIARY 1/0 BUFFER 

570 	POKE 776,128: CALL 768: IF 
PEEK(786) < > 0 THEN PRINT 
"ERROR IN READING BLOCK NO. 
";XX: STOP 

580 REM 	 NOW UPDATE THE PARENT 
POINTER AND WRITE IT 
BACK TO DISK 

590 	YY = PEEK(789) + 256 x 
PEEK(790): 
REM YY = ADDRESS OF THE 
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AUXILIARY 110 BUFFER 
600 POKE YY + 4 + 35, DL(J) 

256 x I NT(DL(J)/256): 
POKE YY + 4 + 36, INT(DL(J)/256): 
POKE YY + 4 + 37, B + 1 

610 	 POKE 776, 129: CALL 768: IF 
PEEK(786) < > 0 THEN PRINT 
"ERROR IN WRITING BLOCK NO. 
"; XX: STOP 

620 POKE 789, 0: POKE 790, PEEK(790) 
- 2: 
REM 	 SET THE 110 BUFFER AD· 

DRESS TO THE ORIGINAL 
BU FFER 

630 RETURN 

ANTONIO C. SILVESTRI 

Springfield. MA 

MAKING RS-232C CONNECTIONS 

UNIVERSAL 

Howard Mark (March Letters. page 30) 

misunderstood the operation of '"her· 

maphroditic" connectors when he wrote 

that Pete Klammer"s scheme for simplify· 

ing the RS-2 32C tangle (October 1985 Let· 

ters. page 22) wou ld not work . He as· 

su med that when two such connectors 

were mated. pin l would contact socket 

I . etc. But thal is only one way of con· 
structing hermaphroditic connectors. 

Suppose instead that a connector has. 
say. five male pins. numbered I to 5, and 
five female sockets. numbered 11 to 1 5. 
When two connectors are mated. pin I 
mates with socket 11. and so on. This 
allows a completely symmetrica l scheme: 

Connector A 

Safety Ground Pin I -- > 

Data-out-from-me Pin 2 - - > 


I-am-not-busy Pin 3 - - > 

I-am-ready Pin 4 - - > 


Signal Ground Pin 5 - - > 


Connector B 

> - - Socket 11 Safety Ground 

> - - Socket 12 Data-into-me 

> - - Socket 13 Are-you-busy? 

> - - Socket 14 Are-you-ready? 

> --Socket 15 Signal Ground 


Connector A 


Signal Ground Socket 15 -- < 

Are-you-ready? Socket 14 - - < 

Are-you-busy? Socket 13 -- < 


Data-into-me Socket 12 - - < 
Safety Ground Socket 11 - - < 

Connector B 

<-- Pin 5 Signal Ground 
<-- Pin 4 I-am-ready 
<-- Pin 3 I-am· not-busy 
< -- Pin 2 Data-out-from-me 
< --Pin 1 Safety Ground 

I have followed here the (no doubt sexist !I 
convention that signals go from male pins 
to female sockets. I have not used the 
RS-232C circuit names because those 
assume precisely the distinction between 
DCE and DTE that this scheme is intended 
to eliminate. However. the 3- 13 connec
tion would correspond to crs or RTS. and 
the 4-14 connection to DSR or DTR. 

The problem with RS-232C is that it was 
designed around the quite specific job of 
connecting a terminal or computer (DTE) 
to a modem (DCEJ. Borrowing it to use lor 
serial connections in general has pro
duced the present muddle. As I've shown 
above. it is possible to create a new stan
dard so that any connector can plug into 
any other. and this is surely long overdue. 
So come on. connector manufacturers and 
standards organizations-it's over co you! 

ROBERT LABOURNE 

Palmerston North. New Zealand 

I read with interest the letter about 
RS-2 32C connections in the October 1985 
issue. I. too. have long been dissatisfied 
with RS-232C because of the amount of 
Brownian motion requ ired in trying vari· 
ous combinations to get box A to talk to 
box B. Tuo often the makers of box A and 
box B simply use the phrase '"RS-23 2C" 
without giving enough clues to allow the 
user to make the correct combination. 1r 
we make changes to the traditional 
method. I don't think we should stop with 
only changing the type or connectors 
used. 1 suggest tak ing each of the pairs 
that sometimes need to be crossed. and 
converting each pair to a single wire. Yes. 
you can send and receive asynchronous 
DC full-duplex signals on one wire. The 
basic connection is illustrated: 

The differential receiver is relatively insen· 
sitive to the accompanying transmitter. 
whi le it is fully sensitive to signals com· 
ing from the cable. The circuit provides the 
added benefit of terminating the cable in 
its characteristic impedance at both ends. 
This method would allow you to connect 
any two of boxes A. B. or C using the same 
cable. and without making any jumper 
changes in any of the boxes. It would not 
matter if the boxes were computers. ter
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minals. or modems. I don·t think there is 
a need for hermaphroditic connectors: we 
cou ld just as easily demand that all boxes 
have female connectors and all cables 
have male connectors. We could connect 
a terminal to a computer with a single 
coaxial cable and a small phone plug. 

NEIL R. KoozER 
Oakland. OR 

SPARKING INTEREST IN 
PERSONAL SUPERCOMPUTERS 
lnmos is successfully programming their 
para llel computers in Occam. but I think 
the natural languagelprogramming en
vironment [or a parallel computer is rhe 
eJemonic spreadsheet. lust have the sys
tem divide the spreadsheet into groups 
of cells and assign a processor to each 
group. The editing tools to create large 
spreadsheets already exist. There are also 
much more experienced users of spread· 
sheets than Occam progra mmers. And just 
think how big a spreadsheet cou ld get 
before you'd have to defeat the ..auto
matic recalculation"! The main extensions 
needed wou ld be for no numeric input 
and graphics output. 

]A MES R. VA N ZANDT 

Nashua. NH 

Especial ly enjoyed Dick Pounta in's article 
on the lnmos Transputer (BYTE U.K.: .. Per
sonal Supercomputers." July). Since Sir 
Clive Sinclair is said to be working on a 
supercompu te r usi ng this ch ip. what can 
we expect in 1987 o r 1988? If develop· 
mem reaches fruition on the 40-Mb wa fer
scale disk. that could make quite a 
machi ne combo1 

Since the Acorn RISC chips are now be
ing sampled. I hope we can look forward 
to a BYTE PC board using them. 

Pountain mentioned Occam. Are books 
avai lable discussing this language? 

C HUCK TRIER 

Spokane. WA 

JUKI PRINTER MAINTENANCE 
I am writing about a maintenance prob
lem on the luki 6100. Recently my ma
chine. which has run consistently for three 
years began quitting in the middle or a 
printout. I hit Reset and it would go awhile 
longer and quit again. The problem 
worsened unti l J cou ld only print a few 
lines befo re this ··check.. condition would 
arise. 

Calling my local dea ler wasn't too com
forting. I was told it would cost $40 to $60 
per hour just to have someone look at my 
machine. I had already upgraded the 
memory myself from 2K to 8K bytes with· 
out much difficulty. so I decided to take 
a look first. 

Checking the user's manual. J learned 
that the ·check.. condition lthe red LED 
lighting up) results from one of three con
ditions: when your printer is out of ribbon. 
out o f paper. or when you have depressed 
the Pause switch. These are all considered 
..recoverable .. errors. 

The problem clearly wasn't re lated to 
Pause or paper. so it had to be a signal 
that the printer was out of ribbon. Of 
course. I already knew that I had ribbon 
in the printer. but the machine didn't seem 

to. I set out looking for a device that was 
telling the machine that there was no 
ribbon. 

I took out the ribbon cart ridge: nothing. 
I took out the black plastic platform that 
the ribbon cartridge sits on. Still nothing. 
Finally. I took out the black spool on the 
left that the new ribbon feeds from. I saw 
a litt le black sensor that was covered with 
black dust. The bottom of the spool was 
designed as a reflector for that sensor. It 

ICOPlliimed) 

USRobotics ' COURIER 2400'"' 
.. . The most dependable 
at 2400- or 1200-bps 

Y 
ou get 2400/12001300-bps 
data communications and 
every fi rst-class feature you 'd 
expect in an auto-d ial. auto· 

answer modem .. .at a surprising ly 
affordable price. 

But a modem at any price is only 
as good as its performance ... And 
that 's where Courier 2400 really shines. 
Don 't take our word for it. Ask any of 
the nearly 2 .000 electronic bulletin 
board system operators who have 
chosen the Courier 2400 for one of 
the most demanding modem applica
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more than a dozen highly 
respected computer magazines. 

Cons ider Courier 2400 "s perform
ance record-less than one percent 
of al l Courier 2400s sold have been 
returned for service. a record we cha l
lenge the industry to match. And we 
back up our confi dence in Courier 2400 

Inquiry 3 5 7 for End-Users. 
Inquiry 358 for DEALERS ONLY. 

wi th a fu ll two-year parts and service 
warran ty . 

Quali ty, performance, value -your 
modem should be this good. II is , if 
it's the Courier 2400 from USRobotics. 

[lJJ,ilobotics 
The Intelligent Choice in Data Communicat1ons 

8 100 McCormick BIYd .. Sk0k1e. lll lno1s 60076 
Phone tOll lree 1 (8001 DIAL USR 
In Illinois 13121 982-5001 

To learn more. send for our 

FREE booklet: " 24 Que stions 

and Answers on 2400-BPS 

Modems:· 

NAME ___________ 

ADDRESS---------

CITY----------- 
STATE _ ____z 1p _____ 

COMPANY ________ _ _ 

TITLE-------- -- 

PHONE! 

PERSONAL USE 0 BUSINESS USE 0 
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was set up with alternating black and silver 
spokes. The sensor is active when the 
silver passes over it but not when the 
black is present. I reasoned. If the spool 
didn't continue to get alternating signals. 
the printer could assume the spool wasn't 
turning and hence the ribbon had run out. 
I cleaned it and the bottom of the spool 
before reassembling. The dust was just 
carbon particles. but it was enough to 
cause a problem. 

I have printed many perfect pages since 
then and I am still happy with my Juki. 
I hope that some of your readers can save 
money and frustration with th is knowl
edge. 

MARC J. VERB ER 

CORRECTIONS ON RUNGE-KUTTA 
METHOD 
r would like to point out three errors that 
appeared in ''The Runge-Kutta Methods" 
(April). In table 6. Benku Thomas presents 
the constants for the Runge-Kutta-Verner 
seventh-order method. Three of them are 
incorrect. B(l 14f was - 20325/52 25. but 
should read -2003215225: B(l 1.6) was 
-4 2509/712 s_ but should read - 4 2 599/ 
7125. and B(l 2.7) was -71681/1166400. 
but should read - 71687/ l 166400. 

These corrections were taken from 
Thomas·s reference 5 at the end of the ar
ticle. Using these new parameters. this 
method gives excellent results. For exam
ple. solving dijldx = !I with solution !I = e•! 
= 3269017 .3 724603 15. Comparing this to 
the exact result. the absolute error is 
- 1.1 81 x 10-$. while the error criterion 
given by the method is 7.689 x 10-s. This 
calculation was made using double preci

sion (8-byte words) with VAX/VMS 
FORTRAN-77. 

FRANCOIS LADO UCEUR 

Montreal. Quebec. Canada 

A CALL FOR HELP 

Could you put me in touch wi th any in

d ividuals who are working on the prob

lems or computer appl ications in 

archeology? 


SEAMU S Ross 
Institute of Archeology 

Oxford University 
Oxford OX/ /DP. United Kingdom 

Tel. 865-24 1214 

FOR A BETTER 
UNIFICATION ADAPTER 
I am lapanese and am currently on assign
ment in Hong Kong. I own three NEC per
so nal computers. 

I read BYTE lapan: ·'An Innovative Pro
gram" (May) with great interest. But the 
article introduces on ly one operating sys
tem unification adapter. while complete
ly ignoring the equal or even better sys
tems for the NEC PC-980 1 than EM/3+: 
Plus-80 and Spark from Canopus Elec
tron ics Co. Ltd. and Turbo-V from Kyoto 
Microcomputer Co. Ltd. I own both sys
tems and am very happy with them. 

This might be because William Raike·s 
computer is a Fujitsu. which is sa id to 
make up only 10 percent or so of the total 
16-bit personal computer market in lapan. 
Consequently. he can enjoy only limited 
software availability. The EC PC-980 1 
series is doing in the lapanese 16-bit 
market what the IBM PC and its com
patibles are doing in the rest of the world. 

I think Mr. Raike·s article thus misrepre
sents the Japanese market for this kind o f 
product. and I would like to tell you and 
your readers about the other rwo unifica
tion adapter 

The Canopus system includes a Plus-80 
card. wh ich has a Z80 running at either 
6 MHz or 8 MHz and 64K-byte memory. 
and software. This has been on the marker 
for rhree years and the company claims 
that there are now 6000 users. This system 
was originally fo r CPIM-86. The PC-9801 
with this board and accompanying soft
wa re works just like the 8/1 6 system by 
CompuPro. The Plus-80's enhanced CCP 
checks the extension of executable files 
and switches to the appropriate CPU. 
Canopus introduced separately sold soft
ware called Spark for MS-DOS late last 
year. With the Plus-80 card and Spark. you 
can read and write CPIM-80 and -86 d isks 
without any modification. You are in MS
DOS. so you can en joy MS-oos·s redirec· 
tion and piping just as wi th EM/3 +. 

The Turbo-V system consists of three op
tions: software. V30 (µPD70116). and a 180 
card. which employs a Hitachi HD64 l80 
(6 144 MHz) and 64K high-speed RAM. 
The first two were introduced last October 
and a 180 card this March. Jf your PC-980l 
includes an 8086 chip. you must get a V30 
to replace the original 8086 as well as soft
wa re. If. however. your PC-9801 is one o f 
the new series wi th the V30. you can run 
CP/M-80 and -86 and MS-DOS software 
only with the Turbo-V software. If you want 
to run Z80-code CP/M-80 programs. you 
need a 180 card. Th is system prov ides a 
program called MIA for media conversion. 
This lets you read and write CP/M-80 and 

A stand-alone programmer starting at $895.00 can 
put you in business to program EE/EPROMs PAL/ 
PLDs,* Single Chip micros.* and Bipolar PROMs,* 
+ EPROM IN-CIRCUIT EMULATION* capability that 
can speed up your development time considerably 
and an RS-232 communications port that lets you 
integrate it with your IBM PC as a total firmware and 
Logic development station. 

All from a company with an excellent reputation for 
quality and service. 
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-86 files while in MS-DOS. My PC-9801 has 
a V30 and can execute CP/M-80 (8080
code) programs three to four times faster 
than my old PC-8801 (Z80A-based ma
chine) can. 

I understand that EM/3+ comes with a 
board with a number of chips on it. This 
is for copy protection. You can copy the 
software as much as you want. but you 
cannot run it without this board. The soft
ware checks the existence of the board 
and if there is no board. it terminates the 
execution. The PC-9801 has only two to 
four slots (depending on which model) 
and it is simply outrageous that such a 
board occupies one of those precious 
slots. The other system's boards are solid 
single-board computers. and software is. 
of cou rse. not copy-protected. EM13+ is 
only able to emulate a Z80. whi le the 
other two execute the object codes. As the 
price is in the same range or even less for 
Turbo-V. I am sure you can easily tell who 
is the winner. 

I hope Mr. Raike will pay more attention 
to computer systems other than his own 
and will cover the Japanese market in 
wider areas. 

MASAKAZU SoNE 
Hong Kong 

SORTING LARGE FILES ON 
SMALL MEMORY 
A sort that runs in O(nl time? I know it's 
theoretically impossible. but it can some
times be done in practice. 

Jonathan Amsterdam touched briefly on 
a most sign ificiant problem at the end of 
his article "'An Analysis of Sorts'" (Sep
tember). rn ··real world '" sorting. internal 

memory is rarely sufficient for the sort at 
hand. and when the sort must use disk 
space. the ''key operations" that determine 
run time are no longer comparisons and 
swapping but disk accesses. 

My " real world" involved sorting 50.000 
to 60.000 records. each approx imately 30 
bytes in size. on a DEC l 1173 . The sort ran 
several times a week and if it wasn' t done 
by morning. other users slowed it down 
to a crawl. With task space limited to 64K 
bytes. my program could handle only 300 
records in memory. 

The solution: an algorithm that reads 
and writes each record tw ice. First. 300 
records are read from the file to be sorted 
into a memory array. These are sorted by 
any handy routine (I use Qu icksort) and 
wri tten. in order. into the work file. The 
process is repeated for the whole input 
file. The work file now consists of sorted 
groups of up to 300 records. Further. the 
groups have been read and written se
quentially to reduce head movement time. 

Next. the first record in each sorted 
group is loaded from the work file into the 
memory array. along with a pointer in
dicating which group each record came 
from. The array is sorted. and the lowest 
entry is wri tten to the final output file. The 
next record (if any) from that group is read 
in o the fi rst array posi1ion. and the array 
is again sorted by bubbling the new record 
up to its proper place. Th is "write and 
replace" process is repeated until all 
records of the work file have been trans
ferred to the output fite. 

Now. I'm sure this techn ique has a fancy 
name and is nothing new to many. but it 
was new to me. and it taught me the power 

of the meager space in internal memory. 
With a 300-entry array. I can sort 90.000 
records in two passes. and that's good 
enough for my real world. 

(P.S.-A colleague spotted a method of 
exchanging the contents of two memory 
locations wi thout using a third location. 
The trick involves XOR. but I like the BASIC 
version: A • A + B. B • A - B. A - A - B.) 

IOHN w. WARD 

Waynesburg. OH 

FIXES 

The Price of BYSO LISP 

In the review of BYSO LISP and Waltz LISP 
(William Wong's article in the July issue. 
page 293). we erred on one of the prices. 
The real price of BYSO LISP version 1.17 
is Si 50. not 569.95. 

If you'd like more information. contact 
Levien Instrument Co.. Si ttlington Hill. P.O. 
Box 31M. McDowell. VA 24458. (703) 
396-3345. 

Ordering SPICE Thesis 

At the end of Wolfram Blume·s "Computer 
Circuit Simulation" (July) . an editor's note 
told how you could get a copy of "SPICE: 
A Compucer Program to Simulate Semi
conductor Circuits" by Laurence W. Nagel. 
That information needs updating. Here·s 
how to get a copy of the document. Write 
a check for $30 to the Regents of the 
University of California. Send it to Ms. 
Cindy Manly. EECS/ERL Industrial Support 
Office. 497 Cory Hall. University of Califor
nia. Berkeley. CA 94720. • 

LEADER IN DEVICE PROGRAMMING 


.. also available: UV ERASERS and
FEATURES: GANG programmers.

• Stand-Alone/RS-232 All products 100% made in U.S.A . 

• 512K bits RAM buffer CALL 1·800·331·7766• EPROMs 2716-1 MEG Logical Devices Inc. 132 1 NW 65th Place• Capacity: Two EPROMs Ft Lauderdale, FL 33309 
(set programming) TELEPHONE TELEX

• Accepts Intel , Mot. Hex files U.S.A (305) 974-0967 383142 
Canada East (514) 694-7710 05·823554• Accepts JEDEC files Canada West (604) 291-8866 04-356533• Optional Keypad/Alpha display England 0652-688626 527339

• Tilt stand and carrying handle Illy., Ger., Swss (02) 688-2141 845 79734 
•some devices require Australia (03) 560· 1011 790 35703• Works with Exatron IC handleroptional adaptors. (02) 736· l 564 790 82635 

WITH AN UNUSUAL PRICE TAG: $895 
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SOFTSTRIP® 

NOW OFFERS YOU SOMETHING IN 

NEVER BEFORE AVAILABLE ... 


CONVENTIONAL DAT A HANDLING THE SOFTSTRIP SYSTEM 

A CHOICE. 
Until now you were stuck with disks. 
No more. Install our unique STRIPPER '~ software 

on your personal computer today and discover the 
many benefits of the fastest, easiest, least expensive 
way to handle information. 

STRIPPER lets you print-ON PAPER-your own 
machine readable Softstripdata strips using your dot 
matrix printer. The Softstrip System Reader reads that 
information into a computer rapidly . With STRIPPER 
and the reader, your PC and printer become part of 
the most versatile information handling system 
available. 

With this system you can do anything you wish with 
any data you have in your PC - ON PAPER. 

DATA ENTRY: Why use keystrokes when you can 
eliminate them with data strips? Whatever the 
document - invoices, packing slips, memos, letters, 
sales reports, the list is endless - simply print a data 
strip right on the same printed page. Now you have 
a document that is both human readable and machine 
readable. A typical document can be entered in only 
15 seconds using data strips. And, it ends keystroke 
errors forever. 

DATA DISTRIBUTION: Why copy disks? It 's time 
consuming and expensive. Softstrip data strips will 
end all that. Simply photocopy as many data strips as 
you like and send them by mail. Data strips ignore 
folding, coffee stains, ink marks and, by the way, 

magnetic fields. And if you 're using telecommunica
tions, you can stop making the phone company rich. 

DATA STORAGE AND RETRIEVAL: Why have a 
file of disks and a file of paper? Eliminate one with 
Softstrip data strips. File the data strip with the docu
ment. Better still , print the strip right on the document. 
Then put it in a file or binder. 

Retrieval is simple. To find existing data, pull the 
document and its related data strip from the file. 
They've been stored together. Then use the reader 
to enter the data. No more hassle trying to match 
documents with the right disk - if you can find it. 

DATA TRANSFER: Why bother with cables, 
modems and phone lines to move files between 
computers? A Softstrip data strip generated by an 
IBM PC can be read into another PC, or compatible, 
an Apple or even a Macintosh. If you work at home 
on a Macintosh, make a data strip on your printer, 
take it into the office and read it into your IBM PC. 
Simple. And we've created the utilities to let you do 
that easily. (See Application Notes on opposite page.) 

Fascinating, isn't it? Anything you can do with disks 
can be done with the Softstrip data strip system 
faster, easier and at lower cost - ON PAPER. 

All you need is STRIPPER software at $19.95 and 
the Softstrip System Reader at $199.95. 
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SEPTEMBER CASE HISTORY 
Nick Turner, editor of Dr. Dobbs Journal, has been 
making his own data strips to back up and store 
articles, listings and other important materials. 
Turner notes that the STRIPPER •M software "creates 
compact, machine readable archives that are immune 
to dust, dirt and magnetic fields". Strips that Turner 
prints on his printer are filed in a loose leaf binder, 
along with the appropriate article. This permits him to 
pull the strip from the binder and read it back into his 
computer quickly using the reader. The method saves 

disk file space, since once an article has been printed, maintaining it on a disk for 

revision isn't required. 

The STRIPPER system has solved another problem for the busy editor, inter

machine fi le compatibility. Using the Softstrip® System, Turner can transfer files 

between his PC-clone and his Macintosh "with a minimum of fuss". 

" It's about time we had a way to store files on paper in machine readable form, " 

Turner comments. Mr. Turner'• oamments are his own and do nol reneci the opinion ol lhe publicalion. 

APPLICATION NOTES 
On the other side of this ad we said you can move data between different programs 

- on paper. 

Using Softstrip data strips you can! 

For instance move data between Apple Works and Excel and back. Or Lotus 1-2-3 

to and from AppleWorks. 

We've created a series of several dozen Application Notes on Softstrip data strips. 

These lead you through simple steps to make the file transfer as easy as possible. 

Here are just a few examples: 


• AppleWriter to or from MacWrite. 
• dBASE to or from Appleworks. 
• WordStar to or from AppleWriter. These st.rips contain "The 
• WordStar to or from MacWrite. IRA Calculator," a work· 

sheet for calculating returns • Framework to PageMaker. 
with either Lotus or Excel. 

And more are coming. 	 To receive the complete 
Application Note, call 
1-800-533· 7323, or write lo 
Cauzln . 

ACT NOW!! Don't delay. 

See your local SOFTSTRIP 

dealer or call us at 1-800-533·7323. 
 CAUZIN
In Connecticut: 203-573-0150. 

835 South Main Street 
Users' Groups: Call for Waterbury, CT 06706 
special User Group deals. (203) 573-0150 
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IBM is a regl:;lered trademark or lntema~onal Business Machines Corporatioo. 
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Conducted by Jerry Pournelle 

M AC PROS AND CONS 
Dear lerry. 

For the past few days. I have been brows
ing through old copies of BYTE. looking 
for information that I may have missed the 
first and second times through and espe
cially to reread your columns. I must say. 
I learn more every time I reread them. At 
any rate. I feel compelled to write you after 
seeing once again your remarks concern
ing Apple's Macintosh. 

I am a Macintosh owner. and I like the 
machine overall. However. I have to agree 
with some of your complaints about it. 
The most important problem with the Mac 
is the speed of disk access (when using 
floppies) . I once read a rationalization that 
excused the slow disk access on the 
grounds that the Mac needs to load so 
much more information upon return to the 
Finder. Indeed. I've written a couple of 
programs in Microsoft BASIC that use disk 
files. and access times are acceptably 
quick in that use. However. the fact re
mains that loading an application is st ill 
dreadfully slow. 

One problem I have with the Macintosh 
is one you haven't addressed. the difficulty 
of really programming an application. 
You·ve mentioned that you have Mac
Modula-2 but have never said whether you 
have done anything with it. I purchased 
a Pascal compiler from TML Systems of 
Melbourne. Florida, along wlth both 
volumes of Macinlosli Revealed by Stephen 
Chernicoff (excellent descriptions of most 
Toolbox routines). I have since sold the 
compiler. Why? Your old documentat ion 
complaint. The manual that came with the 
compiler was just about useless. unless 
you have already done extensive program
ming in Pascal on the Macintosh. As l con
sider myself to be a novice as far as pro
gramming is concerned. the documents 
did me no good. I quickly gave up on it. 
disgusted. Maybe I have a learning im· 
pediment or something. but the Mac is 1101 

easy to program. I now appreciate why it 
took six months to a year for any decent 
applications to appear for the machine. 

I'm learning MS-DOS out of necessity. 
since that's most likely what I'll be con
fronted with when I start working as a pro
grammer. but I want to learn how to pro
gram the Macintosh because I love it. 
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Despite my complaints about the machine. 
Apple did so many things right. and its im· 
plementation of an extremely simple user 
interface is a step in the right d irection. 
It's unfortunate that most people will 
never really appreciate the work and 
energy that goes into a well-designed 
Macintosh application. 

PHILIP E. JURGENSON 

Mankato. MN 

I don 't expect there wi// ever be an end 
to the Macintosh debate. 

The first I ever heard of the Mac was 
when Pamela Clark. then editor in chief 
of Popular Computing. told me that 
Apple was coming out with something 
wonderful that she couldn't tell me 
about. I continued to hear how great it 
was; the mountain was in labor. What 
came forth was the I28K·byte Mac that 
sold for $3000. followed by an over
priced upgrade that did nothing for the 
early loyalists who had bought the 
original. 

On the other hand. I agree: Apple 
changed the micro world forever with the 
Mac operating system. It was too slow. 
and some parts of it were too cute, but 
it sure beat A> all hollow. Unfortunate· 
ly. much of the machine was dictated by 
Ideology. not reason. 

It's probably all moot. Apple is mov
ing ahead with a machine related to the 
Mac in the same way that the new Ford 
'Taurus is related to the Edsel, while Atari 
and Amiga have 68000 machines that 
take Apple's innovations and go off in 
new directions. 

I Jove It when a bunch ofsmart people 
start competing to give me better ma
chines. - Jerry 

SALES H ELP WANTED 
Dear Jerry. 

My fami ly manufactures custom alumi· 
num architectural products for domestic 
and industrial purposes. Our modus 
operandi is. typically. as follows: Clients 
phone us and specify a product. say. win
dow series G2. Then they proceed to give 
us some dimensions. number of shutters. 
glass thickness. number or units. etc. The 
salesman. after a brief discussion with the 
client. elicits any other information 

deemed relevant. like cost. practicality. etc. 
So far. so good. The salesman then pro
vides an estimate based on the cost of the 
materials and submJts it to the client for 
approval. Invariably. the client requests a 
change. in which case the salesman must 
resubmit weeks of work. This is particular
ly true with industrial clients. Such delays 
do us no good. Furthermore. salesmen 
tend to depart frequently. and training 
new people to perform tedious tasks is no 
fun. Finally, after the cl ient is satisfied. the 
salesman prepares a bill of materials that 
details. down to the smallest rubber 
washer. the parts to be removed from our 
inventory and sent off to the site. 

Do you know of any software that will 
eliminate the need for these repetitive 
calculations? I envisage a situation where 
a client calls up and presto! an estimate 
is ready. a bill of materials is availabre at 
the press of a button. and the inventory 
is just waiting to be depleted. 

SANIAY A. 8ULCHANDANI 

Stanford, CA 

General program, no; I'd think you 
need a special program. Fortunately. it 
need not be written from scratch. I think 
it could be handled with an application 
program in dBASE II. but if I were you 
I'd go to Guru from Micro Data Base 
Systems (PO. Box 248. Lafayette. IN 
47902. {Jl7) 463-2581}: costly. but worth 
it given the size of the problem. You 'll 
have to get a programmer to customize. 
but that shouldn't be too difficult. 

Guru is a sort of combination expert 
system and database; /'fl have a full 
review in a later column. Meanwhile. I'm 
impressed. -Jerry 

T HUMBS U P ON T OP·OOWN 
P ROGRAMMING 
Dear Jerry. 

I found Mr. Suits's letter to Chaos Manor 
Mail (March) most eloquent in his criticism 
of top·down programming. Unfortunately. 
I couldn't disagree more strongly with 
both the analogies he chose and the con· 
clusions he drew from them. Musicians 
ti.nkering with notes. artists idly sketching. 
and writers experimenting with the effect 
of words are not good comparisons for 

(co1tti1wed1 
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THE DAISYTHAT TAKES 

YES FOR AN ANSWER 
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 0 To t up th Facit D2000 dai y-

wheel printer. ju t r pond to 
printed que tion u ing ''ye " and 
"no" key . This permits almost 
instant chang betwe n 

application and ho t computers. 
D Th printer produces v ry high I tt r quality 
printing. And it do it fa t - 24 cp . 
0 Int rfac s with mo t com put rs including IBM 
PCs. And with most standard software, too. Both 
parallel and rial interfac s ar avai labl . 
D An automatic paper injector takes car of the 
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u e a daisywheel printer. 
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is very small. 

D No annoying noise i produced thank to a 

pe ially de igned, rubber enclosed concrete 


platen. 

D Facit D2000 i not merely a converted typ 
writer. It i specifically developed for your pro

fe ional computer printer application . 
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The right place at the right price. 

CHAOS MANOR MAIL 


good programmers and the environment 
they work in. While creativity is often in
volved in programming (or any profession. 
for that matter). it is not. like true art. a 
creative end in itself but usually an 
endeavor with a practical goal in mind. A 
much better analogy with a programmer 
wou ld be an architect. whose craft re· 
quires discipline. who pursues work with 
a pragmatic end. and who is not without 
creative and aesthetic considerations. We 
would have better programmers if the 
same risks were involved in writ ing code 
as designing a building. where crushed 
people. not bugs. are the result of design 
sloppiness One does not easily imagine 
an architect saying. "Tu hell with the 
blueprint! l've got a hunch two beams will 
hold this baby just fine:· Everyone resents 
rules and constraints. yet we should recog
nize their reason for existing. Effic ient. 
free-form code is as rare as arrogant pro· 
grammers- who think they're above struc
tured programming-are plentiful. 

Of course " ideas do not usually jump. 
full-blown. to the conscious mind:· and 
yes. "the very d-Oing·· does help establish the 
framework or structure of a project. Thus 
the need for the preliminary design work 

What is a Best Western? 


INDEPENDENT 

WORLDWIDE 


LODGING 

Make reservations at any Best Western, 
see your travel agent, or call toll-free 

'"H-brld li large:;I diai11 of1-800-528-1234 . Independently awned 
and operated

hotel<;, momr inns and resorts" 
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that most successful programmers use in 
their profession. The introductory layout 
of a Pascal or Modula-2 program is not 
"ceremony··; it has a purpose. If that pur
pose is obscure to Mr. Suits or tries his 
patience ("I find it difficult to begin scan· 
ning a Pascal program without thinking. 
'Damn it! Get to the point'""). it's because 
it helps people to find the point. I'm sure 
most of us have reviewed source code 
we·ve written in nonstructured languages 
years earlier. only to find that something 
that was easily understandable when fresh 
in the mind was hard to follow some t ime 
after the event. Doubly frustrating is for 
a second party to wade through the mess. 
That I wouldn't wish on anybody, yet it 
happens 10.000 times a day in businesses. 
schools. and government offices across 
the country. Old computer languages and 
bad habits die hard. 

JAMES BAKER 

Agreed. completely. and thanks. One 
thing I like about CBASIC is that you can. 
if you 're so lndined. write highly struc
tured code. with everything dedared (the 
compiler can detect undedared variables 
if you tell it to) and generally top-down 

organization. Not long before he died. 
my mad friend Maclean said that 
CBASIC wasn"t really BASIC at all; it was 
far too good. But then he was pretty 
thoroughly anti-BASIC largely because in 
the early days you wouldn't believe the 
spaghetti that was served as programs. 

For a job that's to be run once and 
once only. It hardly matters what lan
guage you use. For something you may 
have to work on again after an absence 
of six months. you 'd better use. if not a 
structured language. at least good orga
niz.atlona/ methods. 

The controversy is over whether or not 
the language ought to force you to de
velop good habits.- Jerry 

Z.. I00 AND BORLAND 
Dear lerry. 

I wanted to thank you for your favorable 
remarks about the Zen ith Z-100 in the 
March issue of BYTE. The Z-100 has not 
received the attention it deserves. espe· 
cial ly from software vendors. To give an 
example. I purchased Turbo Pascal last 
summer. When I attempted to order Tur· 
bo Graphix Toolbox for the Z-100. l was 
told that it was not available and that they 
were not sure if and when it would ever 
be available. What is especially irritating 
is that in the back of my Turbo Pascal ref
erence manual. and on various order 
forms that came with the package. they 
specifically mention that Turbo Graphix 
Toolbox is availab le for the Z·IOO. I feel 
that I was deceived by this material pub
lished by Borland. Since they quote you 
as saying this is a high-quality product. I 
thought you should be aware of the situa· 
tion. 

ROBERT R. IUNE 
Grand Forks. ND 

The Z-100 with a PCompatible board 
is still a darned good option, if only be
cause it runs WRITE and a whole mess 
of other CPIM programs as well as PC
DOS stuff. On the other hand. things flow 
in the computer world: what was best 
last year isn 't necessarily so this year. 

Borland told me they were going to do 
Turbo Graphix Toolbox for the Z·IOO; ap
parently they decided not to go ahead. 
which is a real pity. I hope they"// change 
their ads. or better yet put someone on
to doing it. Alas. though. since zenith has 
sold mass quantities of the 248 fa very 
good machine) to the government. in· 
duding the service academies. they 've Jet 
the Z-100 fall between the cracks. I can 
understand. given market realities. but it's 
a pity: I'd hoped that dual-processor ma
chines would reunite the micro users. Oh 
well.-Jerry • 
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T hey'll save you time, aggravation, and lots of money. Got a problem? Check out these Softlogic Solu tions. 


Software Carousel::....The easy way 
to move from one program to another. 
What a hassle. Saving, exiting , loading, retriev
ing-just to move from o ne application to 
another. With Software Carou el, you can keep 
up to ten programs loaded and ready to run. 
Best of all, you can use all your memory in each 
and every one. Supports AboveBoard"' and 
RAMpage~· mo. 

Disk Optimizer'.:....Speeds up your 

disk by cleaning up your files. 


You may not norice, bur your hard drive is get
t ing slower. Because your fi les keep getting frag

memed and cacrered on your disk. Reading, 
writing, everything cakes longer, because your 

disk is working harder. D isk Optimizer puts back 
the peed by putting your fi les back in ne 

piece-where t hey belong. 

Cubit::_ Packs more of your data 
onto less disk space . 
Fi ll ing up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom
presses word processor, spreadsheet, database, 
all kinds of files-quickly, safely, invisibly. 

DoubleDOS '.:'.....The multitasking 
software that takes less ofeverything. 
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View'" or Windows'." O r you can gee Double


DOS, the amazingly simple concurrent sofrware 
cnv ironmem that lees you and your computer 
each work on different casks at once. Nothi ng 

could be easier. And nothing co cs you le -. 

Put your problems behind you. Order these SoftLogic 
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ac New Hampshire). 

Order today: 
800-272-9900 
Sofclogic Solurions, Inc. 
530 C hesmuc Srrccr 
Manchester, NH 03101 
800-272-9900 (603-627-9900 in NH) 
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BIX is the BYTE Information Exchange, BYTE's ongoing electronic 
conference. Each month, this section attempts to give readers a 
glimpse into this constantly evolving, rapidly growing exchange of 
ideas and information. This month, the conferences covered are 
Amiga, Atari ST, IBM PC (and clones), Macintosh, and Pascal. 

For information on joining BIX, see page 357. 

AMIGA 
Once again the Amiga conference has come in as one ol the busiest 
on BIX. This month's selections begin and end with problems, the first 
concerning a missing text file and the last with troublesome C libraries. 
In between, there are two discussions on different aspeds of using the 
Amiga for its musical capabilities and a request for advice on making 
the programming leap from C to assembler. 

D ISK S ECTOR SURGERY 

amiga/main #3080, from dcoulter (Derek Coulter) 


Help! I've destroyed one of my most important text files by accidentally 
OPENing the ftle for output in Amiga BASIC. As you know. OPENing 
an existing file erases its contents. 

Am I right in assuming that the sectors containing what was in the 
file were nol deliberately wiped clean O.e., zeroed out) by DOS when I 
OPENed the file? If I am, I wonder if it's possible to look at individual 
disk sectors direcily? If I could do tha~ I could search each one until I 
found the text. 

It! be very appreciative if someone would recommend a program 
(preferably in the public domain that I could doonload from BIX) that 
would allow me to read sectors. Or even suggest how a BASIC-bound 
non-developer Amiga enthusiast like me could do it from Amiga BASIC 

amlga/main #3093, fromrankin [John Rankin} 
a comment to message 3080 

Yes, there is a program that you can use to do just that. II is called 
DiskEd and can be found in the "c" directory of some disks. II is 
designed ro allow you to edit a disk sedor by sector, which can be 
useful in cases such as yours. Be aware, however, that it is very difficult 
lo use if you do not have a copy of the ':o\migaOOS Technical 
Reference," and even then the help the manual gives is marginal. If you 
have patience I am sure that your efforts will prevail. I have repaired 
several disks that belonged to friends ol mine who were in similar situa
tions. It just takes time and a little know-how; be sure to read as much 
as you can before you start to use this program. 

I found my copy of this program on lhe Amiga Cambridge LISP 
Disk, so l'm sure that there is probably one available if you look hard 
enough. Good luck. 

amiga/main #3095, from fnf [Fred Fish) 
a comment to mess~ge 3093 

There is a very nice little public domain disk salvager (called DiskSalv) 
that has appeared on Usenet and is on my library disk number 20. I 
believe there is also something similar in the AmigaOOS 1.2 alpha/beta 
releases. 

amiga/main #3097, from jdow (Joanne Dow) 
a comment to message 3093 

DiskDoctor is coming in version 1.2. I doni know if it will recover 
erased data, bul it will generally clean up a disk. 

380 B Y T E • SEPTEMBER 1986 

amiga/main #3098, from langeveld [Wil liam Langeveld} 
a comment to message 3093 

DiskEd is not on any standard disk that I know of. II is supposedly a 
program for developers. Developers are privileged people who get a lol 
more software from Commodore-Amiga than us common mortals. 

amiga/main 1#3099, from langeveld 
a comment to message 3095 

The program that will be released with 1.2 is called DiskDoctor. It sup
posedly comes on a disk called 'Tue Toolbox" and will inmally be 
handed out only to developers. Later on it might be availabre for the 
rest of us, but it is not dear whether that pleasure will be, er, for free. 

amiga/main #3102, from demo9 [Pat Harrington] 
a comment to message 3095 

I have an alpha of version 1.2 of the OS and hope DiskDoctor will be 
generally available despite messages here to the contrary. I used it to 
recover a disk that crashed on me (it contained files I had downloaded 
on-line) that I couldn1even format. I got the message "Hard error 
cylinder O . . _Format abandoned" before fixing it with DiskOoctor. In 
other words. it sure seemed to do the trick for me. 

amiga/main 1#3109, from duck [Dale Luck, Commodore-Amiga) 

It will probably be available only to registered developers. Thal's one ol 
the reasons to become a registered developer; you get some of these 
goodies. Please remember that there is a world of difference between 
something we hacked up to do a quick job and something !hal is 
ready as a supportable product. DiskDoctor is once again written in 
unsupportable (lo Americans) BCPL 

amlga/main #3113, from lnoland [Les Noland) 
a comment to message 3098 

I got a copy of DiskEd with my Amiga Pascal but I certainly wouldnt 
suggest anyone buy it just to get a copy of DiskEd. That's especially 
true given the fad that DiskEd is about as much fun to use as receiv
ing a heavy wooden mallet on the cranium. 

amiga/main #3118, from jdow 
a comment to message 3080 

On reflecting, I dont know how from BA.SIC, but the trackdisk interlace 
sliown in one of the Fred Fish support files (#5 disk) shows individual 
sector aocess. With that I bet a modest effort could generate a sector 
patcher routine. Now. I suspect this might be very hard to do lrom 
BASIC, bul access is possible. 

amiga/main #3251, from langeveld 
a comment to message 3080 

Even though your message is two weeks old, you still may want to 
know that on fishdisk 20 there is a program called DiskSalv, which is 
supposed to not only fix broken disks but also retrieve deleted files. If 
you don~ have it but sti ll want ii, I might be persuaded to upload ii to 
Listings. 

[Editors note: DiskSalv is now available for downloading from the 
Amiga library in the Listings sedion of BIX Information concerning the 
fishdisks (public domain software for the Amiga) mentioned above may 
be obtained by sending a S4SE {57 cents postage) lo: Fred Fish, 345. 
Scottsdale Rd., Pleasant Hills, C4 94523.) 
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SOUND SAMPLER 

amigalmain #3025, from jsan [Jez San] 


Does anyone know of a sound sampler unit for the Amiga that is ac· 
tually shipping? I need one very quickfy (i.e., tomorra.v)! 

FutureSound is about 5 weeks away (so the lady on the phone says), 
which. translated into real terms means 10 weeks. And there are others 
advertised but I havenl tracked any down. 

If not. does anyone know of a decent sampler unit for any other 
machine, or even a stand-alone synthesizer with sample capability that 
has provision for uploading and downloading the samples to another 
hosl, possibly down the serial port? 

amiga/main #303613037, from langeveld 

a comment to message 3025 


Call Mimetics. They were selling a sound sampler at 1he las1 FAUG 
meeling (a week ago). 

The address of Mimetics is 

Mimetics Inc 

PO Box 60238 Station A 

Palo Alto, CA 94306 

Tel. (408) 741-0117 


Their sound sampler is around $100. The MicroForge unit should 
also be shipping, but it is around $350. I have not actually seen that 
one, though. 

amiga/main #3039, from lnoland 

a comment to message 3025 


This is spectJ1ative. but you might check it out. I don\ know of any 
sound-sampling devices for the Amiga that are shipping right now, but 
there is a very reasonably priced sampling keyboard made by En· 
soniq, called the Mirage (when I say reasonably priced, I mean for a 
sampling keyboard, not for just a sampling device- I believe the price 
is $1695). I dont know how possible or easy it would be to transfer 
those samples lo the Amiga but you might want to check it out They 
do store the samples on 31/2-inch disks but I dont know what lormat 
they're in. They also advertise that there are sound-editing programs 
available 'for all major personal computers." I doubt that that includes 
the Amiga at present but who knows? 

Ensoniq's particulars: Ensoniq Corp., 263 Great Valley Parkway, 
Malvern, PA 19355. 

In Canada: 6969 Trans Canada Hwy., Suite 123, St. Laurent, Que. 
H4T 1V& 

fn Europe: Ensoniq Europe, 65 Ave. de Stalingrad, 1000 Brussels. 
In Japan: Sakata Shokai Lid., Minami Morimachi-Chu-0 Building, 

6-2 Higashi-Tenma, 2·Chome, Kna-Ku, Osaka 503. 

amigalmain #3124, from grogers [Steve Mueller) 

a comment to message 3039 


Actually, the Ensoniq (like the Prophet 2000, Emulator 2, Roland SP 
units, and lhe Yamaha samplers) dumps sample data over MIDI (so 
compatible disk format is no object, n1Jsl·ce pas7'} in a quasi
compatible format. You canl quite read one sample file from another 
synthesizer (Vet). Advantage oi Ensoniq? Nol much; it uses 8-bit 
samples. Prophel 2000 uses 16-bit samples. You could probably make 
an Ensoniq clone with the Amiga, a minimal amount of hardware, and 
a lot of software. 

amiga/main #3147, from cmcmanis !Chuck McManis] 

For lhose of you who are music buffs and are going lo be hooking up 
tc.ontinuedl 

Inquiry 71 

COMPETITIVE EDGE 
631 S. MAIN ST. · PLYMOUTH, Ml 48170 • (313) 451 ·0665 

VELOCITY 286 10112 MHZ $2995/$3295 
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3.2, Enhanced Graphics 
Adapter. 

BASE AT " Compatible 

1.2 Floppy, 


Floppy/HD Contr. 

512K, PIS + Case, 


Keyboard 
$1295 

CompuPro Ram 22 . ..S446.00 Disk/A ...$446.00 
LOMAS Thunder + 512K ...$895.00 1024K ... $1046.00 
MG-200 Herules" Compatible mono card ......... S 99.95 
CGP-300 Std color card with Parallel . . . . . . . . . . . S 89.95 
MF-1 00 Multi-function card to 384K 0 K . . . . . . . . . . S 99.95 
Memo 576K Memory board 10 576K 0 K . . . . . . . . . . S 49.95 
MF-3000 Multi-function for AT to 3072K, 0 K . . . . . . . S 199.95 
FDDA-100 Floppy controller for PC 4 drs .......•. S 44.95 
MI0-100 Floppy mulU-function card P,5,0 K ........ S 99.95 
DI0..200XT P,5,0 K ... $69.95 DI0-200 AT ... $72.95 
MD·2000XTIAT above board lo 2048K, 0 K EMS • .... S 149.95 
Vutek EGA, CGA, EGA, Herales compatable ......• S 325.00 
M·EGA, CGA, EGA compatible (to 10MHz) .. . .. .. . S 275.00 
Teac FD-558 08/00 .. $105.95 Teac FD-FF6F .. 5119.95 
Seagate ST225 20 MB H.D . . .. $325.00 ST4038 ... $589.00 
ST4051 ... $648.00 ST4096 ... $1295.00 
Wei:;tern Digital AT Floppy Hard Disk Controller .... . S 219.95 
Everex AT Floppy/Hard Disk Controller . .......•. S 199.95 

AT i$ a triKJemnt'k o1 lBM, Rain 22. Dlskt'A. CompuP.10 are ttad&malk'!i or regls.tered trademarks at 
Vlas 

merging from years of successful problem <Olving[§I 

applications in piping. and electronics for the aerospace 
lnduslJy. DYNAMIC CAD has broLJght o hi9l>I~ advanced 

and po11o·erful CAO system together with loday"s mos! dynamic and 
versalile micro-compu1er. lhc Amiga. DVNAM!C CAO ial<es full 
advantage or Amiga s extensive capabilities .,;th col0<, multiple 
modes ol" re$Olulion. mou,., funffions. '""Id easily acce..ibl~ 
pull·down menus. 

This is not $0MC promised '" vapor~are:· DYNAMIC CAD e st• 
now and comes to the Amiga with a p1oven tri!tck rttord. Th~ time 
and mOOCY""'ving applications of DYNAMIC CAD lorengineero and 
architect.< are truly astounding. Here is an advanced. 2·D draffing 
s.yste:m with bomelric c:apabi•ltie:s t.rnlt can be combined with mon.y 
models of printers. plotters. and digitize In gelling started yo~·11 

have the suppott ol an extensii.ie manual wrht~n in urM'.feruandable 
English along with worl<Jng examples as tulorial lessons. 

Inquiries invited . (8 18) 360-3715 

P.O. aox 3475, GRANADA HILLS. CA 9 1344 
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synthesizers to your Amiga even though it already has the besl sound 
capabililies on the market, may I suggest you look at the Yamaha 
DX-100. I just got one at a recent sale here in Silicon Valley and am 
quite pleased. It was $350 and although it can' sample directly it can 
play back sampled waveforms. Adds another 8 voices to the existing 4 
of the Amiga. Now rt I could just get a decent music package .... 

SoUND CHANNEL ALLOCATION 
amigalsoftw.devlpmt 111779, from cheath !Charlie Heath) 

I've been dealing with putting together three separate audio device 
users (speech, a canned music driver, and a custom sound·elfects 
driver). and have found tt difficult to deal with channel allocation. It 
seems that there is a missing link-once an audio channel has been 
"stolen" from a user, the user has to expllcitly test to find out that that 
has happened and then must reallocate it. 

It seems to me that there should be a "borrow" channel command, 
which would take the channel when a higher-priority request is made 
but wou1d automatically restore O'Nnership to the prior owne( Sort ol 
like prioritized multitasking, except it would never lime-slice; you would 
own the channel until a higher-priority request occurs, and you would 
gel the channel back when the higher-priority user released it. 

Has anyone else found this to be true? It seems to me that people 
are now dealing with this in one of lour ways: set the priority to MAX, 
so nobody else can get the channel; ignore the problem-if the chan· 
nel is allocated by another user, it is never reallocated; test to find out ii 
the channel has been stolen every time an audio command is issued, 
with a considerable performance penalty and a lot of overhead; test 
only at convenient places in the code (like at the start of a song or 
sound elfed., etc.}. 

amigalsoftw.devlpmt #1803, from sbennett !Steven Bennett) 
a comment to message 1779 

Alas. we're stuck. Sound channels. once stolen, are nol returned. I 
suspect that this is because the driver was designed more so that the 
programs using Hwould allocate the channel, send out a sound Oike 
one note), and deallocate it immediately thereafter. Unfortunately, this 
does cost a bit in overhead. and I suspect (will have to write a program 
to lest it someday RSN) tliis overhead is loo cosily to use. In my stuff. I 
am being nasty and allocating at maximum priority. at least for now. 

I do suspect. however, that simply ohecking to see if lhe channel has 
been stolen for each audio driver call is not. too much overhead. If you 
are running asynchronously (wliich is generally best for this kind of 
stuff, unless you like wailing for sounds to finish) then all you have to 
do is check the error return of the call, wliich will tell you tliat the chan· 
nel requested is not available immediately. Not exactly the nicest 
method to the driver, but it works. 

Once you have discovered your loss, it is up t.o you to do anything 
you need to. Usually, this means preceding any call to output to that 
channel by an attempt to allocate il 

One final note. The list of suggested priorities in the RKM ("ROM Ker· 
nal Manualj could be shuffled around a bit but otherwise makes some 
sense if you really want to be nice lo other programs running. Eventual· 
ly, I'm going to have to see ii I can change my program lo handle this 
stuff correctly. But if it is too much time and trouble (and this especially 
indudes overhead), I am going to be nasty and hog the channels 
anyway, under the assumplion that the user is unlikely to run two 
audio-intensive programs simultaneously. Better that than to have a pro
gram that produces less than quality sound. 

amiga/softw.devlpmt #1804, from cheath 
a comment lo message 1803 

That seems lo conour pretty much with what I'd thought The problem 
comes when you want lo combine two audio drivers into one program, 
say lor digitized sound effects and music. That might not be such a 
problem ii there is a single arbitrator in the program, but unfortunate
ly I've been working with a canned music driver for which l don\ 
even have access to the source code-so I can' build such arbitration 
in. 

amiga/softw.devlpmt #1809, from jdow 
a comment to message 1804 

Only thing I could imagine using sound channels in both of two pro
grams for would be ·G character in a program-check for sound 
allocation and flash screen as an alternative-or accompanying music 
with speech commentary. But then the sync would want to exist be
tween the music and the speech. Hence they'd have to be in the same 
program. 

3 111· Did: L.abdt 17F"l'IF IOOllB.91 1'An Amiga without 3 in· Diols (OS. 00) IQ/121-99 1112-!19 
3 llr Di 1 (SS, DD) Pl1io L.abcl Bnnd IO/i'20.91 1112.19 FutureSound 

CLASSIC IMAGE, INC. - PRESENTS 
OIABLO - Gnphic mlod th.0...&< P""' Amip/Aun~ 129.91 is like the 
DISK LIBRARY - l'I""' l"• WI File. C.1.log, Up<1>1e, 
Scardi. CtOU R&tdOtt, RLpon 149.91 Rolling Stones 
Ami I System c~--cn - W/mQL\lscll.OCO 121 .91 
Amiga Did: c.,.., • 1~10 or 1020 wiill LOGO 11.99 without Mick Jagger" 
Nari ST S';"1cm ~'CQ - wtmo1nc dri ..."CILOCO l l-1 .91 
P.pcr lTF·flf Whit<. 9 LI? ' II, 200.. llO/U.99 With FutureSound you can 
Piper 17F·Ftf White, g 112 , 11, 2C1b. 1000/l?'l .91 
P.pcr 17F-f1f 111' Cttfllbu, 9 Vl ' 11, i81h 1®$18.99 record any sound and play it back. 
11'11a C.rc!1 - 17f..fff. l x I l .9S 
Rolodcs C•Mls - TIF--ftF, 2 lffi r 'I ~001$lL9S Record Mr. Spock off the 
L.bcb • 171'·Flf, Addlm IOOIJJll.00 

television,your mot.her-i n-law off• fl'IMlrl!IClirtiJitl~f-n. ........
Dealcn Welcome 
·-~ ......... ~ 
 the phone, or your own voice • SNktt-*t..U.. '""'""' 
• TllKt r-w • IMtywatMlllrtS&H · SBO US M.W_ RUTH CO., 8106 
• .........,~ . ..Uliirtrit. narrating your creations . ..... ..._,.,.,. ...........
S&H-SBO CN VW. 510 Rhode Island A•~-
• ,.. ~ • .051Ulll' ..ftUS S's only M aster CheTT)' Hill , N j 00002 • UUlllHUiMr" •ti.U ..... Jumping Jack Flash! •Ai!M ..Utlel • ,,.._ ... , i.ur(609) 667·?526 
·~u.~...J .....~, 
• lilltlct llJt1d. • ( ........... ,.,,_... 
 Applied Visions •DlllM'llbltMlbftf, ......, ••~ 
.~,_,_ .... '111tt111 .,....,,.... .... We 11ock what "~ st!!, for ras1 delivery. 

15 Oak Ridge Road l1"1• INk1 - st~• I fMCtt.- ...... ~ IK 111 (CJ'Mil """'' ,.ciil..)Send for FR EE CATA LOG 
P'O.D•s.lttlruilh.,llt. / .a..lp•~. lillt. 

fjHf tit A KlllllH or IHClffljUJIDiQ WORK8T.AnaH PftOOUCff l'llK»t Medford, MA 02155 AlTENTION J>ROORAMMERS • Lc1"-'ow_, iht hcllbd><O 
90r'P'OitCl.li'T*.l~A(ll ...W, 11Sl'fl'tCH!Ai=c 

al p!.1bli1hit1.1)l')Ut1t1frw.lie:... We att looliD,g iot all items. rcl1Lttl to N. 1.-.UCM:"l~I.&. n. Jl~OMt.~.IOD' 7lll ·:Z707 (617) 488-3602 ob< "AMI~" & "ATAR I ST". 
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MOVING TO ASSEMBLER 
amiga/softw.devlpmt #1792, from pjohnston [Dale Kuethe) 


Can any of you programming geniuses help me out? I am making a 

lrarisition from C to assembler for reasons of size and speed. (/J.s put in 

the movie 'Top Gun," "I feel the need. The need for speed!') I cannot 

afford Tech Manuals yet and I learn best from examples anyhow. Whal I 

am looking for is the Intuition fundioris and animation stuff. I have done 

it all in C before but it is just too bulky and slow. Also. ii you have a 

few seconds (and are feeling very, very generous) ittl be nice if you 

uploaded your best 30 graphic routines . . 


amiga/softw.devlpmt #1794, from jdow 

a comment to message 1792 


Probably the quickest trick from Lattice C is to run OMO (Object 

Module Disassembler) on the object code and feed the result to an 

editor to make It something the assembler would really like. Then start 

hand-optimizing the results. Of course, the OMO route is moot for 

Aztec, as it has an assembler stage in the compile. Take that output 

and again hand-optimize. 


amiga/softw.devlpmt #1795, from cheath 

a comment to message 1794 


The Manx output is really easy to convert to assembler. since you can 

just put in "#asm" statements after compili ng a ''C" function lo 

assembly source. That makes ii east to get function arguments and 

structure offsets correct. However, the current version of Manxs 

assembler is not very good for "stand-alone" development. It was really 

designed to accept the compiler's assembler source outpu~ and not 

much else. I understand Manx is making some improvements in the 

assembler for lhe next update, though. 


AzTEC C LIBRARIES 

amiga/softw.devlpmt #1780, from mikeduffy [M ike Duffy) 


Problem: Basically, I get a working program with individual .o fi les and 

a non-working program with lhe same files in a library. No errors on 

link, just a different-sized program that loads, begins to execute. and 

then software-error task held. For more info. see "manx.azteclamiga." 

Thanks for any help you can offer. 


amiga/softw.devlpmt #1782, from fnf 
a comment to message 1780 

This one bit me once a long time ago. Seems that there are some la· 
tent.problems in the librarian program, the end result of which is a cor· 
rupted ex.eculable. 

amigalsoftw.devlpmt #1784, from langeveld 
a comment to message 1780 

Thats righ~ the librarian with 3.20a is next to useless. What does work 
is to join the .d's together with the DOS command "join." That does 
mean, however, that all .o's are li nked in. 

amiga/softw.devlpmt #1789, from cheath 
a comment to message 1784 

Are you sure about that Willy? I thought that only worked for ALink· 
style libraries, not with Manx. Havant tried it, though. 

amlga/softw.devlpmt #1791, from langeveld 
a comment to message 1789 

Yup, have tried it myself. Besides, somewhere in manx.aztec/amiga.c 
jgoodnow says that it will work the way I described. 

amlga/softw.devlpmt #1812, from mikeduffy 

Aztec users might want to see manx.aztedamiga #115 if they are 
creating programs with large (>64K) data segments for a linker bug 
that bit me By the way, rumor has it that Aegis developed ils stuff with 
Aztec. Can w.volkaegis confirm or deny thiS? Since the Aegis products 
are fairly big, have you encountered any problems when stretching 
your tools (e.g .. Aztec/Lattice/etc.) to the limi!S? 

amlgalsoftw.devlpmt #1820, from w.volkaegis [William Volk, Aegis 
Software) 
a comment to message 1812 

Draw is a big program (150K object) but has a smaller than 64K data 
segment {almost everything is allocated on the fly). I believe you have 
to use a linker option (or compile option) lo go to the 'large data 

(ccnt.i"ued) 

ANALYZE! 

• PULL-DOWN MENU INTERFACE 

(MOUSE DRIVEN) 


• 256 COLUMNS BY 8192 ROWS 
•CONSERVATION OF MEMORY 
• FLEXIBLE VIDEO DISPLAY 
• POWERFUL ARRAY OF SIMPLE 


ANO COMPLICATED 

MATHEMATICAL FORMULAS 


• SORT/DATABASE FUNCTIONS 
• COMMAND MACROS 
• DELUXE PRINTABLE GRAPHICS 


(IFF COMPATIBLE) 

• DEDICATED FUNCTION KEYS 


FOR COMMON COMMANDS 

• NArURAL RECALCULATION ORDER 
• PRINT FORMAJTING AND CONTROL 
•PROJECT ICON SUPPORT 

$149.95 
~~MICRO-SYSTEMSoc:r.s SOFTWARE, INC. 
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(BOO) 327-8724 
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WiseTEK 1NT'L, •Ne. 

•TURBO AT 
........-.......... • 80286 IBM Compatible 


• 6 MHz, 8 MHz, or 10 MHz Keyboard Switch 
• 5 CHIPS SET-(Lower Heat. Higher Quality) 
• 0 or 1 Walt State 
• 1 MB Mem ory 
• On Board Battery 
• 80287 Socket Ready 

TURBO XT• 
• 8088·2 IBM-XT Compatible 
• 4.n MHz or 8 MHz Keyboard Switch 
• 4 Layer PC Board 
• 640K Memory 
• 8087 Socket Ready 

We are the manufacturer. 

WiseTEK International, Inc. 

513 Valley Way 

Milpilas, CA 95035 


Distributors, Dealers, 
OEM Welcome 

TEL: (408) 263-1237 
FAX: (408) 263-1870 

model:' Aztec default is lo use 16·bit offsets from a register (fast and 
'compact). I recommend eliminating global data wherever possible (style 
consideration). 

amigaisoflw.devlpmt 111822, from mikeduffy 
a comment to message 1820 

Most ol the nonallocated data is Ox6000 bytes of Chess openings in en· 
coded formal, so it's not something l(j like to allocate and read off of 
disk (yet another file for the user to acciden ally lose). Incidentally, the 
large data model does not necessari ly mean what you think. You can 
mix large and small and (in theory) lhe linker will notify you when a 
piece of small data cannot be reached (page cc.11 ol lhe Aztec 
manual). 

amigaisoflw.devlpmt #1823, from chealh 
a comment to message 1822 

Sounds like that big array could easily be accessed from only one file 
using long pointer addressing. Question is, though, is all the Data put 
in front of all lhe UData with the current linker'? (Have you lhought 
about putting the chess openings into a "comment" hunk, which would 
be ignored by the loader bul which you could go back to and read ex· 
plicitly as a file?) 

amigaisoflw.devlpmt #1824, from mikeduffy 
a comment to message 1823 

Yeah, lrorn the link map, Data and UOata are both in segment 0 (code 
in 1) with Data first. Thanks for the 'comment" hunk suggestion. I can 
see l am following where others have already worn a trail. 

amigalsoftw.devlpmt 111825, from cheath 
a comment to message 1824 

Actual ly, I haven1 tried the comment hunk deal- but IC! like lo know if ii 
works. I've got these nasty data files all <:Ner the disk! 

amigaisoflw.devlpml 111826, from mikeduffy 
a comment to message 1825 

Any suggestions for hiding data files and/or determining where all the 
application-related fi les live? Somehow, these problems are never fixed 
until the third or fourth release of the OS (witness MS·DOS, which has 
yet to gel it quite right), but they're quite importan for developing 
robust applications. 

amiga/sottw.devlpmt 111827, from cheath 
a comment to message 1826 

I was hoping to get by with an '~ssign" and use a pseudo device 
name within the program. Thal puts the burden on the user, but what 
lhe heck. II the user has put a floppy in with the volume name, it will 
gel accessed automatically; if lhe user copies it to anolher disk or hard 
disk, they gots to include an ''assign" in the startup sequence, or 
something. 

REGISTER A6 AS A FRAME POINTER 
amiga/soflw.devlpmt 111913, from jgoodnow [Jim Goodnow) 

I've been doing some looking and thinking about this whole thing with 
using PS as the frame pointer. When I originally decided to use AS, I 

(co111i1111edl 
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II 

Increase your knowledge about all aspects ofcomputers 

An absolutely no-risk guarantee. 

Select 4 Books for only $2 95 

and get 2 Free Gifts! 
More programs, projects, and ways to use your micro. 

Keep well-informed about the latest books available-and get the original 
publisher's edition at a discount of up to 65 % off the publisher's price! 

Computer
Technician's 

Handbook =.. 


1990 $24.95 1556P $15.50 2708 $21.951993 $21.95 

1989 $22.95 2620 $25.95 1976P $17.95 

1918 526 .95 173i $2.3 .95 2712 $22.95 2627 $23 .95 

11 card Is missing, use this address 10 ,oln: THE COMPUTER BOOK CLUB 
P.O. Box ao. Dept. BY-966, Blue Ridge Summll, PA. 17214 
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SOFTWARE: ~ ;+:

, 
....... . -------- 

2664. Working with OlsplayWrlle 3 
$24.95 

1968. Mon•y Man1.gemen1 Worbheeta 
lor 1 ·2-3 ' "!Symphony "' S21.95 

2688. The lllu•l••led Oletlon•ry ol 
Mlerocomputera- 2nd Edition S24.95 

2674. MHterlng Omnia 3 $24.9~ 

2678. HaNard Protect MenagerfTolel 
Project Manager: C·ontrolllng Your 
Resourcea $21 .95 

2694 . SuperCalc• 3: Leaming, Ualng 
and M&alartn9 122.95 

~
OTHER OUTSTANDING 
_s_EL_E_c_T_1o_N_s____ _ 

2668. Advanced &eel'• 26.95 
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Work For You 

MS-DOS and PC-ODS 
$19.95 

2642 . 101 Pro)ecia, Plan• and ldeH for 
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o_P_E_R_A_T_IN-G--~~· SYSTEMS ~ 
-
1874. Unix"' end xenlx9 Demyallllad 

$21 .95 

1764. Making CP/lol.80 Wort< For You 
$16.95 

1886. Me•terlng the 68000 •• 
Mlero~aaor S22.95 

2650 $2 1.95 2603 $25.00 1852 $21 .95 1948 S2:2.9S 
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1737. The FORTRAN Cookbook 
-2nd Edition S18.9S 

1970. True BASIC - A Complete 
Manual S22.95 

1997. 469 PUCll Prob~ wnh Oetallad 
Solution• $21 .95 

2682. An lntroduetlon to Pfol09S24.95 

2192. Oe1l9nln9 and Programming Per· 
son1.I Expert Syatema $27.95 

1876. Getting GrHt Graphic• S25.95 

.....,~ 

IBM PC ~~ 
----------~ 
1911 . IBM PC EXpanslon GuldeS24.95 

1921P. Serious Programming For Th• 
IBM PC •• /XT '"IAT* Paper$15.95 

1929. Netwoc1dng With lhe IBM~ Nel · 
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1940. 101 Ready· To-Run Pr09ram1 and 
Subroutine• for ttle IBM PCjr" S18.95 

1710P. Fund•mental a of IBM PC• 
Auembly Languege Paper $15.50 

(Publi:!.Mt's Prl0&1 $1'\0wn) 

() 1911$ Tko COMPUTER BOOK Cl.llB 
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FREE when you join! 

lnveatment Analy1la wllh Youf 

Microcomputer 

How to speed up and slmp\lly your rlnanclaJ 

dec~slon-maklng , lnolud ng 1eady-10-run pro

grams! A $1 3.SO V•lue. 


BASIC Statements, Commends 

and F·uncllona 

An indispensable pocket guide lor every 

BASIC programmer • 


Membership Benefits • Big Savings. Save up 10 75% on books sure 
to increase your wmpu1.er know-how. • lronc:lad No-Risk Guarantee. If not satis· 
lied wi1h your books, relurn them wilhln 10 days wilhoul obligation I• Club News 
Bulletins. All abou1 currenl selections- mains, allernales, extras-plus bonus 
offers and special safes. Comes 13 times a year with hundreds of lilles lo choose 
from. • Automatic Order. Do nothing, and the Main Selection wHI be shipped 
automatically! But ... lf you want an Alternate Selec~on, or no books al all, we'll 
lollow lhe instruclions you give on the reply form provided wlth every News Bulle
lin. • Bonua Books. Immediately get Dividend Certificates with every book pur· 
chased and quality tor big discounts of 60% to 80%. • Exceptional Quality. All 
books are quality publisher's editions offering the most authorilalive informalion 
on the latest hardware and software applications. 
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·Peoplewho deal with"baud" 

use everybitof McGraw-Hill 


Nobody understands the value of good informa
tion better than the people who work in computers 
and communications. 

And for those people, no information carries more 
weight than McGraw-Hill 's. We provide the databases. 
analyses and news that computer and communications 
professionals rely on to illuminate the workings of 
their industries. 

Everyone in the business keeps up with the 
latest developments by reading McGraw-Hill maga

zines. BYTE, Electronics and Data Communications 
are all required reading in the field. So are books 
from Osborne/McGraw-Hill. 

For people who buy computers (and run EDP 
operations) the most widely respected source of 
information is Datapro. 

Data pro's print and on-l ine directories and 
reports cover every aspect of computer hardware 
and software. from mainframes to micros, as well as 
communications and office automation. There's eve1 



and"byte
information. 
3 report on how to protect electronically stored infor
mation from piracy. 

For people who manufacture or sell microcom
puters and micro software, Future Computing is the 
number one information source for product tests, 
analyses and comparisons. 

People who specialize in communications are 
wired into CCMl /McGraw-Hill, to receive not only the 
hard facts on communications tariffs, but also in
depth analyses and bottom-line recommendations, 

via print, software and on-line products. 
When it comes to turning megabytes into mega

bucks, nothing computes like McGraw-Hill information. 
McGraw-Hill , Inc., 1221 Avenue of the Americas, 

New York, N.Y. 10020. 

McGraw-Hill. 

Information that leads to action. 
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was operating pretty much on my own with no feedback. Now. 
however, with all youse useful people here, lel me put it to you. The 
queslion really comes down to speed. Size was originally an issue. but 
I now have a way of cutting the size down even with N5 being the 
frame. 

To recap the question for those unfamiliar with ii, when a C program 
makes a call to one of the resident libraries. it has to load AB with the 
base of the library before calling the function. If N5 is used as the 
lrame, it has lo be saved and restored. The difference in code looks 
something like this: 

move.I 
move.I 
jsr 
move.I 
rts 

a6;{sp) 
_DosBase,a6 
_LV01nput(a6) 
(sp)+,a6 

vs. move.I 
jmp 

_ OosBase.a6 
_ LVOlnpul(a6) 

A difference of about 51 cycles. There is also an obvious size dif
ference, but there are other ways around that. The question is whether 
the SO lo 60 cycle difference is worth the incompatibility problems. Ob· 
viously, for most DOS and EXEC calls this is not a problem, bul whal 
about GRAPHICS, LAYERS, and INTUITION?? I look forward to any 
and all comments, since I have lo make a decision in the next few 
days. Thank you. 

amiga/softw.devlpml #1 914, from langeveld 
a oomment to message 1913 

I have a prejudice toward AB lor the frame pointer. Reason: I have bolh 
the Aztec C compiler (commercial version) and Absolt FORTRAN. I oc· 
casionally wanl to call C functions from FORTRAN, but Absolt insists 
that lhe frame pointer be Ni 

Is it possible to make this a swilch in the compiler (he asks in full 
naivete, not really knowing whzt's involved)? 

amigalsoftw.devlpmt #1915, from jgoodnow 
a comment to message 1914 

A switch would be easy, but the problem is what about all those 
libraries that were compiled with the switch set to A5, and the assembly 
language glue routines that have to have one or the other hard-coded 
in. Part of the problem at the moment is lhat there are too many 

10 MHz AT COMPATIBLE 
AMERICAN M/B 

AT Compatible 10MH1 computer with 
IM0. li~edffloppy disk controller 
w/cables. 1 2 MB lloppy, cloc calendar 
w/ battery backup_ Performance over 10 
on No non. 

Above w ith 2QM8 l<Xe<! dnve Ir.stalled. 

XT Comp~1ible 8MH'z computer with 
640KB. 4 layer American MIB. re•et 
•w1IC11. lloppy dtSk controller. 2 •erial & 
1 parallel port. clock cahmdat wl bauery 
backup. 360 KB floppy drive_ Pertor· 
mance :io on Norton wN20-8_ 

Abolie with 20MB fi xed drive. 

choices: near/far code, near/far data. 16132·bit lnts, "5/AB frame ptr. 
Whoops! Almost Iorgo!, FFP/IEEE/68881 , which makes for 16 regular 

libraries and 48 math libraries. I like giving people a choice. but that's a 
lot of disks. Unlortunately, my nice-guy nature gels me in these jams1 
(grumble grumble lry to be nice to everybody ... ) 

amiga/softw.devlpmt #1916, from cheath 
a comment to message 1913 

Jim-The compatibility issue isnl too important lor me, because I donl 
tend to port a lot of stuff between the compilers. I could see il being a 
problem for some folks that want to be able to put together object code 
modules from both compilers- and it sounds like, since your new linker 
supports the Alink format, that would become a practical possibility 
RSN. 

The only reason I would want AB lo be the frame pointer would be lo 
get an extra register address variable. But I think it's still a win, 
because if I really need an extra address register ICJ be writing in 
assembler. 

Know what else I'd like? With function prolotypes. the ability to pass 
function arguments in registers. But thal's a different subject.... 

amiga/soltw.devlpmt #1917, from cheath 
a comment to message 1915 

Willy-Prolly your best solution would be to write special binding 
routines in assembler for the functions you want to call from FORTRAN. 
That could get a bil sticky if you do much modification (and forget to 
do a binding and cras/1 and get mad at Jim), but ii you have just a few 
s/lared routines it oughta work. That assumes, though, that there are 
no name conflicts between FORTRAN and C library functions.... 

amiga/soltw.devlpmt #1919, from duck 
a oomment to message 1913 

Graphics and layers use a compiler that has A5 as a frame pointe[ 
However, the C compiler is also modified so that ii never uses AB. 

I think using A5 as a frame pointer makes sense, but to be strictly 
compatible you will still need to preservelrestore AB if it is used. 

$1795.00 

$2.184.00 SOFTWARE DEVELOPM ENT 

$ 895.00 

Major software publ ishing firm 
with strong notional and inter 
national marketing copobilities 
looking for IBM PC based busi· 

$1395.00 ness and accounting software 
for acquisition or licensing. 

Bos! service and sLJpporl In lh~ Industry 
ask our satltU..:1 customers! 
 Send inquiries lo; 

CarJ or write IOr brochure and prioe lis1. CMH Software 
P.O . Box 5526AOTEK TE\.ECOMMUNICATIONS CORPORATION 
Mesa, AZ 852013706 Realty Road Suite 100 


Dallas, TX 75244 (214) 241·5811 
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VT100 VT220 

TEK 4010/14 


Emulation from $89 
GMS emulalo18 tum your PC" ln1o fuH.feal.ured 
OEC Color termln1l1 

lhle 132 column•. vr100 line graphf<:s 

Sohke)'S. DOS key 


ASCII and binary file transfer KERMIT 

Ja400 Baud. ANSI COior 


Fas!, CompaCI (le11;s than 70l<). Effici&nt 

OPTIONAL 4010114 GRAPHICS 


CGA. EGA. Here 6300. 3270 support 

com;ng soon: TC/IP support. PC4t05 

Join lhOusands whO hirl'& discovered GMS's 

4 year tecord ol 


quali ty emulation sohwate and •upport. 


General Micro Systems 

PO Bax 5330 


Minneapolis, MN 55343-1553 USA 

(612) 944..0593 

Call for Free Information Package. 
•Alto run1 on XT, R . 3270 PC. IJ ·lllld COl'11Pil blea. 

OEC 11 & lro<lomark o1 Dlg l~ EqolpmB<M Colp. 
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.. . 
com 1000 Series Desktop Pr h e . 

Ing from business forms to spread
rd processing to heavy-duty data processing. 

l~er quality printing at 100 cps. And data 
ssing printing at 200 cps. Open the clamshell 

sing and look inside. Discover just how simple the 
future can be. 

The Perso nality. IBM~ Epson, Diablo - the 
Genicom 1000 can be all of these printers and more. 
Because we've built their personalities into plug-in 
cartridges. Changing personalities is as easy as changing 
your mind. Simply plug in the personality cartridge of 
your choice, and your Genicom 1000 is off and running. 
Working with almost any PC or software program you 
care to mention. Effortlessly. 
1J'- Express your personality. With font 

/ cartridges that plug right into the front 
of the printer. Pick your type; you've got 

hundreds of fonts to choose from. Insert 
up to three cartridges at once, and vary 

type styles within the same document. 
The Design. The Genicom 1000 is the first desk

top printer designed with common sense, right 
down to its built-in printer stand. 

The unique design also makes paper load
ing faster and easier than ever before. Feed 
tractor paper straight through the bottom. Or 
from the rear. With Genicom's automatic, zero 
tear-oft bar, no matter how you feed it, you' ll 
never waste a piece of paper again. 

When you want to print on letterhead, just feed sing 
sheets of paper, typewriter style. You don't even have 
to remove the tractor paper. 

Inquiry 411 

But tli 
designed fi 
of use. It was alsd1 
performance. Its 18· 
delivers high resolution g 
processing printing that can o 

The Controls. Easy to adap 
easy to control. With the Genlcom iOUi 
total command is at your fingertips. Ch 
character spacing, line spacing, form Ian 
quality with the push of a button. No dlpswltches. An 
no fumbling inside the printer. 

The Track Record. When it comes to reliability, 
Genicom stands by its record. We've created a full line 
of printers: from desktop models to machines that print 
800 lines per minute. Our printers have proven their 
rugged dependability performing for some of the world's 
largest corporations. Now we're ready to prove it to you. 

So stop by your authorized Genicom dealer today 
and ask for a demonstration of the new 

1000 Series; the 1025 and the 1020 
for wide column printing. We think 
you' ll agree, these printers are a 
radical departure from the crowd. 

For the Genicom dealer nearest 
you, call 1-800-437-7468. In 
Virginia, call 1-703-949- 1170. 

The Printers That Mean Business.: 
One Genicom Drive. Waynesboro, VA 22980 
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amlga/softw.devlpmt #1920, from duck 
a comment to message 1916 

If you make heavy use al exec calls or graphics calls, you could 
pre1oad N3 with the vector pointer and get rid of the interface library. 

If the compiler itself knows the register calling sequence, maybe by 
use of the "prototyping" in new standard C, you could generate in·line 
code lo call the library routines, 

amigaJsoftw.devlpml #1921, from jgoodnow 
a comment to message 1919 

If I preserve Af'J in the library interface routines, then I might as well use 
it as the frame pointer. The problem is Aztec C calls Lattice C, which 
calls Aztec C glue routine. Even ii the C functions save A6, so that Lal
lice C calling Aztec C works, there is still the problem with the glue 
routines. As pointed out, the problem exists with other languages as 
well. 

amlga/softw.devlpmt #1922, from w.volkaegis 
a comment to message 1921 

I'd opt for less T-Stales. . . . 
BTW, does the IEEE support include an option for the 68881? I'm 

surprised at the number of calls we get on the subjecl 

amiga/softw.devlpml #1928, from sdb [Scott Ballantyne) 
a comment to message 1913 

Jim, having A6 used as the frame pointer would incredibly ease ports 
from UNIX (PPG) compilers. (It is no fun wading through 3000+ lines 
of 6BK code and dealing with register/frame dilferences.) In fact, as the 
compiler is currently set up, it may not be possible to do a port without 
a complete rewrite (having A4 as a register variable would ease that). I 
donl know how many others have problems like this, however. On the 
other hand, for original applications, lhe current solution seems the 
best (A5 = frame pointer). 

Speaking for myself, and attempling Lo take advantage of your nice
guy nature, I would love lo see yet another switch (ya.s. indeed) for this. 
I do think there is more al issue than simply porting code from Amiga 
C by Lattice and Manx back and forth, or using modules created by 
one compiler with another. 

ATARI ST 
Software seemed to be on the minds of most of the participanls in lhe 
Atari ST conference this month. The first thread begins as a case of 
missing memory and evolves inlo trying to "fool" the GEMgraphics 
mode. The second thread picks up lhe general topic of graphics, but 
from a rather different point cl view, thal of low-level bit manipulation. 
Accessing BIOS lrom interrupts, accessing the command line from 
Modula-2 and making your ST act like a VT52 round out the section. 

MEMORY MAP 
atari.stltech #169, from sprung [Ron Sprunger] 

I am trying to use TOI M2 from C-Shell, and some playing around has 
revealed interesting problems. Dave Beckemeyer sends the C·Shell in 
two versions. one of which doesni support GEM programs. Since the 
TOI compiler and linker are GEM programs, I can1 compile or link 
under lhat one, but it lets me have about 62K more transient program· 
ming area to wotk wilh. 

The memory is important, because I need a minimum 600K RAM 
disk to carry all the standard library modules, plus compiler, linker. and 
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MicroEMACS. II I put the non·GEM C-Shell in AUTO and boot, MDISK 
tells me it can give me a 702K RAM disk, meaning 298K not available. 
MDISK is the MichTron RAM disk program. MDISK reserves 128K for 
TPA, and C-Shell program size is about 67K, leaving 105K unac
counted for, unless C-Shell reserves a bunch. 

If I come up on the desktop, MDISK otters me 709K. which seems to 
be its maximum, even though the docs say BOOK. Now GEM programs 
are supported, and if I go into theGEM C·Shell, MOlSK offers only 
640K, meaning that the GEM·supporting version of C·Shell seems to 
need an extra 62K for something. 

The reason I mention lhe details is that if you make yourself too big a 
RAM disk, then run C·Shell, things seem to be OK, but you are prone 
to nasty crashes with no error messages. 

Now for a (nearly) undocumented feature of C·Shell. The docs on the 
disk for the non-GEM C-Shell mention that it does not support the 
"gem" command. The "gem" command is mentioned nowhere else, 
either in the manual or in the disk docs. Before discovering this, I was 

. running Modula and Linker from C-Shell by simply typing in lhe pro· 
gram name "modula," etc. I would then come into Modula with a slight· 
ly shrunken window and with or without a mouse (by some whim I 
could not discern). Entering a GEM program IYilhout the mouse can 
mean hangup time if you haven' a valid file on the logged disk, as you 
canl get to the CANCEL command without a mouse. Anyway, if you 
want to run a GEM program from C-Shell, type "gem progname" and 
you're in fine shape. 

The MDISK program is not without fault-it requires an extra 15K for 
each RAM disk it sets up, and it insists on copying any .ACC files plus 
the desktop.inf file lo the created RAMdisk, where they haven1 the 
slightest business being. 

Can someone tell me where the 90K mentioned above is going? 

atari.sViech 11288, from jerryb [Jeremy Brown] 
a comment to message 169 

Aon, MDISK copies the .ACC files because you should be using the 
MDISK in an AUTO folder, where it would copy the filesand load them 
much quicker than from floppy. A better RAM disk is HippoRAMdisk 
(much better than I hear their C is/was). It allows use in an AUTO folder 
and accesses a text me where you have the RAM disk size plus a lisl 
of all the files you want to automatically copy into the RAM disk. There 
is a special function to create this file, and you can edit this file later ii 
you wish. In the file copy list, wildcards are supported (as are folders). 
Whether you can use this special feature from outside an AUTO folder I 
do not know. I recommend that you look into it I have also used 
MDISK and would rather go without. Nole: The HippoRAMdisk I am 
referring to is a post-updated one from before TOS AOMs. 

atari.sVtech #289, from sak (Sal Magnone] 
a coinmenl to message 288 

Doesnl any program running in the AUTO folder boot into that blasted 
low·resolution mode? What a bug! 

atari.slltech 11291, from swestrup [Stirling Westrup] 
a comment to message 289 

That's right, and Ive never found a way around it! II anyone knows how 
to boot into an AUTO folder program in medium resolution, l want lo 
kn<:M about it! 

atarLsVtech #292, from jtittsler (Jim Tittsler, Atari Corp.) 
a comment to message 291 

The easiest way is lo have a program in your AUTO folder ahead of the 
program you want in medium res that does nothing more than go into 
medium resolution and then terminate. Remember that programs wi ll 

(conli1medl 
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NEW DASH FOR YOtl 


Your old printer should look so good. 
Introducing the lmagEnhancer'M PC add

on board. It enables ordinary monochrome 
or color dot matrix printers to produce high
quality, plotter-like graphics. 

THE OUTPUT IS OUTSTANDING. 
The ImagEnhancer is the perfect way to 

get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity 
tremendously. 

And of course, the lmagEnhancer works 
with the same computer products most 
everyone works with. 

IBM' PCs, XTs, ATs or 100% compatibles 
with graphics 
capability. 
Alps, Epson· 
or Epson
compatible 
monochrome or 

Th e /magEnhdncer PC ddd-on board brings Color dot matrix 
plotter·like output to dot matnx printers. printers. And 
Houston Instrument (DM/PL) plotter
compatible software, including Lotus' 1-2-3; 
Symphony,• PFS' :Graph and Framework:" 
among others. 

AND THE PR.ICE IS RIGHT. 

At $595~ the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 
It's simple to install, too. And backed by a 
one-year warranty. 

The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 

GRAl 
Sales

• 
• 
• 3000 

• 
• 2500 


-
'l'J)..• 8
• 

2000 
0.....__..... 

• 
• 
• 1000 

• 
• 500 

• 
• 
• 

500 company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer /distributor nearest 
you, write to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 257-7872. 
In Canada, (800) 858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 
matrix some new tricks. 
Inquiry 14 for End·U sers. Inquiry 15 lor DEALERS ONLY. 
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Method of payment (circle one): SO ORDER TODAY. 
Check Money Order MASTERCARD VISAName: 


Address; _______________ Card number: _ _____________ 


City: _________________ 	 Exp. date:_______________ 
Signature: _______________State: _______ Zip: ________ 

Mail to: Alps America 
Phone:_______________ 

3553 North First Street 

Send ____ ImagEnhancer(s) at $595 each~ San Jose, CA 95134 
 ALPSOr call (800) 828-ALPS 
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HftWF BEYOND IBM COMPATIBILITY 
....,£ .. MORE POWER PLUS RELIABILITY 

NOVAS TURBO 286 MOTHERBOARD 
• Fewer ICs For Greater Reliability


Only 36 Compared to IBM's 131 

• Dual 	Speeds-6 & 8 MHz-Keyboard 


or Jumper Selectable (10 MHz opt.) 

• 4 Serial and 1 Parallel Ports 


On Board Option 

• Expandable to 1 Megabyte RAM 
• Complete with Setup Program 
• Fully Compatible BIOS $
• Socket. for 80287 495 OEM 
• 0, 1 Wait State. Jumper Selectable. Hardware reset port. 


ALL AT ACCESSORIES AVAILABLE-CALLI 


NOVAS 1000 EGA BOARD 
• Supports EGA. CGA, MDA 
• 640 	x 350 Pixels EGA 


640 x 200 Pixels Color 

32Q x 200 Pixels Color 

720 x 35ll Pixels Monochrome 


•Parallel Port on Board $
• 256K RAM on Board 225 

NOVAS TURBO 286 
AT COMPATIBLE SYSTEM ... . $1445.00 
Include: 640K, 6/8 MHz Turbo Speed (10 MHz opt.), 1 S/1 P, 1.2 Meg. Dr. 

COMPLETE NOVAS PC TURBO SYSTEMS AND COMPONENTS 
IN ANY CONFIGURATION-CALL FOR CURRENT PRICES 

OUR QUALITY AND PRICES CANNOT BE BEAT! 

CALL US FOR COMPLETE SATISFACTION 


COMPUTRADE COMPANY 
780 Trimble Road, Suite 605 Tel: (408) 435-2662 
San Jose, CA 95131 Fax: (408) 435-5458 

" IBM A AT .ar• tridimlllb or lnlernl11onal Bu1ln aa5 Mac-~nes. Corp. 

PC/VI

Full Screen Editor for MS-DOS (PC-DOS) 
Looking for an Ultra-Powerful Full-Screen editor for 

your MS-DOS or PC-DOS system? Are you looking for 
an editor FULLY COMPATIBLE with the UNIX•VJ 
editor. Are you looking for an editor which not only runs 
on IB M-PC's and compatibles, but ANY MS-DOS 
system'! Are you looking for an ed itor which provides 
power and nexibility for both programming and lext 
editing'! If you are, then look no further because PC/VI 
IS HERE! 

The following is only a hint of the power behind PC/VI: 
English-like syntax in command mode, mnemonic control 
sequences in visual mode; full undo capability; deletions, 
changes and cursor positioning on character, word, line, 
sentence, paragraph or global basis; editing of files larger 
than available memory; powerful pattern matching capabil
ity for searches and substitutions; location marking; 
joining multiple lines; auto-indentation; word abbrevia
tions and MUCH. MUCH MORE! 

The PC/VI editor is available for I BM-PC's and generic 
MS-DOS based systems for only $149. For mo_re 
information call or write: 

Custom Software Systems 
P.O. Box 678 

atick, MA Ol760 
617-653-2555 

The UNIX community has been using the VI editor for 
years. Now you can run an implementation of the same 
editor under MS-DOS. Don't miss out on the power of 
PC/VI! 

•u IX is a 1radcmark of AT&T Bell Labor,.uorics. 
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be executed in the same order that low resolution will display them 0n 
COMMAND.TOS). Starting with a new disk/AUTO folder, just copy lhe 
medium·res program into the folder firs~ then th~ desired program(s). 

atari.stltech #294, from jim_kent [Jim Kent] 
a comment to message 292 

I'm curious about this AUTO folder stuff. Does this mean that if I ex
ecute a little program that does a SetScreen((long)-1 , (long)-1 , 1) and 
then quits, GEM will be usable with the correct fonts, etc.. for later ap· 
plications programs? I guess the AUTO folder stuff is done before GEM 
is fully initialized. before the desktop.inf fi le is read maybe? 

This sounds like something perhaps quite uselut to many peopre who 
need to '1rick" GEM a little. Please tell us more! 

atari.st/tech #306, from swestrup 
a comment to message 292 

Unfortunately, it is not possible lo create a program thal does a set 
screen call that works from the folder. The reason is simple: The AUTO 
folder is execul.ed immediately after boot-up. That means that the 
machine wi ll be in low resolution when it encounters the set screen 
command. It will note the new resolution to itself and then rebooL While 
rebooting, it is still in low res and exeC1.1tes the AUTO folder. It makes a 
note reminding itself lo go in o medium res and then reboots, If you 
write a program that cheats by setting lhe video registers, then there rs, 
as lar as I have been able to determine, no way to tell GEM that you 
have changed its resolu~on and it keeps on using the old fonts, e c. 

atari.stltech #310, from was.peters [Wes Peters) 
a comment to message 306 

Can~ you just make your program switch to medium res and then 
switch back to low res on exit so GEM can do with it what it will? I 
have a monochrome system so I cant IIy this out but can~ you ju st 
switch modes and then jump through the reset vector stored 
somewhere in the "biblical" system variables? 

atari.stltech #311, from jim_kent. 
a comment to message 310 

Sure. ii you don' use GEM inside your program, you can switch it back 
and forth. I believe you11 have a small problem ii theres an 1/0 error 
and GEM wants you lo cancel/retry, !hough. Anyway, I switch modes all 
lhe time from TOS programs. 

LINE•A ROUTINES 

atari.stltech #229, from chrlskuku [Christoph Kukulies) 


I am stuck in a problem due to lack ol documentation of the $1007 
(bitblt) (read $a007). It says in the Line-A document lhat /ifJ points to a 
block ol parameters. Maybe someone can give me a layout on these 
parameter blocks. I wanted to switch lhe logical screen base with 
Setscreen( ), then draw something hidden with VD1 caUs, and then per· 
form a vro_ cpylm( . .. ) with source_mfdb and desLmldb set (nor 
equal to zero) . vro_ cpyfm does not work (!), so I turned, lrke so very 
often before. to Une·A. Who can help me? 

atari.st/tech #232, from jim_kent 
a comment to message 229 

Chris, this is well documented ii you have the developer's kit on pages 
6 and 7 ol the Line·A document. ll looks something like: 

struct bliL block 
{ 
short b_wd, b_ ht; 

(continued) 
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short plane_ct; 
short fg_col, bg_color; 
char op_tab[4); 
short sJmin, s_ymin; 
short 's_form; /'pointer to the source pixels '/ 
short s_nxwd, s_nxln, s_nxpl; /*offsets lo next word, line, plane 'I 
short d_xmin, d_ymin; 
short 'dform; 
short d_nxwd, cLnxln, d_nxpl; 
short ' p_addr; I' == NULL for no pattern '/ 
short p_nxln, p_nxpl; 
short p_msk; 
char pad[24J ; 
} 

The op_tab is one of the more cryptic bits of raster logic I've seen. 
It works with the fg_color and bg_color. If you tell me more 
specifically what you want lo do, maybe I can tell you lhe color/op 
combinations to try. 

atari.stJtech #234, from alexL {Alex Leavens) 
a comment to message 229 

Check over in the GEM conference for commented C source code on 
using lhe bit-blit routines from C. The parameter blocks are identical to 
what you need for the Line-A stuff. The files in question are in gem/ 
listings.st and are CRABS.C and MULTEVILL.C. 

atari.stltech #296, from chriskuku 

Now I'm at ll'le point where I need to know more on ll'le op_tab[ ] 
parameters. Where can I get this Line-A Document (which is obviously 
more detailed than where my information came from)? 

atari.st/tech #299, from jim_kent 
a comment to message 296 

Try making the op_lab = { 4, 4, 7, 7) , fg_color = color, bg_color = 
anything, and s_nxpl =0. This will take a single plane source to the 
dest, making the dest color where there are ones in the source plane, 
and leaving the dest alone elsewhere. 

However, the op/color combination stuff is probably better described 

in the GEM VOi manual (chapter 6) than in the Line-A bit 
I got what documentation I have from Atari. $300 for the developer's 

kit . .. the dread Alcyon compiler. etc., and some documentation. 

atari.sUtech #303, from chriskuku 
a comment to message 299 

Thank you, Jim, for lhe quick answer. Hawever, I still require addr~onal 
information on the meaning of the op_tah It seems that the raster-op 
table in the GEM VOi manual does not correspond to the bit combina· 
lions I found. Could you or alexl. be so kind as to send me the 
necessary information to make bit·block transfers "by hand," ll'lat is, any 
source, any destination, any mode, preferably for monochrome but col· 
or wouldn1 do any harm. Until I get the Line-A document from Atari 
you are my only hope. 

Another point: What are the xmins, ymins for . . . clipping? 

atari.sUtech #304, from jim_kent 
a comment to message 303 

Indeed, the xmins, ymins are for clipping. Not many things are dipped 
by it, though. Rectangular area fflls are affected. 

OK, OK, here's some more stuff on the op_tab: 

op_tab[O)-logic employed when foreground and background colors 
for current plane are both O. 

op_tab[1)-when current plane fg_color bit is 0 and bg is 1. 
op_tab[2)-when lg is 1 and bg O. 
op_tab[3)- when fg is 1 and bg is 1. 

Now for the logic . .. 

0 D' = 0 
1 D' =SAND D 
2 D' = S AND [NOf DJ 
3 D' = S /'just a plain copy '/ 
4 D' = [NOT SJ AND D 
5 D' = D /'kind of futile waste of time normally '/ 
6 D' = S XOR D 
7 D' =SOR D 
8 D' NOT [S or DJ 
9 D' = NOT [S XOR DJ 
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10 D' = NOT D 
11 D' = S OR (NOT D] 
12 D' = NOTS 
13 D' = [NOT SJ OR 0 
14 D' = NOT [S and DJ 
15 D' = 1 

So this is the official stuff, but what does it mean? Another example: 
If you want the (new) destination to be a copy of the source, set 
op_tab[O) = op_ tab[1j = op_tab[2J = op_ tab[3] = 3 bg_ color 
= lg_ color = anything. 

USING BIOS FROM INTERRUPTS 

atari.st/tech #266, from rchecketts [Rick Checketts] 


Has anyone tried calling the Alari ST BIOS from an interrupt roLJ!ine? I 

was trying to use the serial l/O routines from within an interrupt, saving 

registers and using a private slack space, etc., and while the program 

ran for a while, it bombed for no apparent reason. Any ideas? 


atarl.stltech #269, from davjon (David Jones] 

a comment to message 266 


I donl know if this is any help, but I was having similar problems- I 

was calling some of the sound-oriented BIOS calls in an interrupt 

routine and kept getting lots of bombs after a while ol correct opera

tion. I solved the problem by disabling all interrupts at the start of the 

routine and enabling them again afterwards. My best guess is that the 

BIOS re-entrancy rule (no mo e than 9 levels, I believe) is being 

violated or something. 


atari.sUtech #271, from jim_ kenl 

a comment to message 269 


No more than 3 levels of re-entrancy, I believe. 

atari.stllech #273, from sak 
a comment to message 271 

Plus, arenl there 3 or 4 routines that cannot be called during system 
processing at all? I don' have lhe guide handy, but I do remember 
somelhing about using the printer during a BIOS interrupt. (Excuse me, 
TRAP! Old habits die hard.) 

atari .stllech #278, from rch ecketts 
a comment to message 273 

The guide does say something about the printer but my routines didni 
try tal.king to the prints[ I did try blocking interrupts, and while this had 
some effect, it did not cure lhe problem. I did notice that the crash 
usually occurred during evnLmulti, so I tried flagging that evnLmuili 
was active and skipping the interrupt routine and again this helped; 
that is, the program ran a bit longer and then bombed. I've worked 
around it for now by leaving the interrupt just doing timing, etc., and 
leaving the rest to a fake interrupt that's just called as often as possible. 
Not an ideal solution. I'd still like to do it right! 

atari.st/tech #279, from jtittsler 
a comment to message 278 

Here are some notes on using a BIOS function within an interrupt 
handler: 

Nested Traps and Interrupts 
Occasionally it may be necessary to make "nested" BIOS calls (for 

instance, to get keyboard input from a critical·error handler). The BIOS 
is re·entrant to three levels; the total number of standard and extended 
BIOS calls may not exceed three. Exceeding this limit will cause the 

Jcontinued] 
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system to crash. 
It is possible to call the BIOS from an interrupt routine. The basic 

problem is lo get around a non-atomicity bug in the BIOS lrap handler. 
Before the interrupt routine can call the BIOS, it must decrement lhe 
system variable "savptr" [$4a2 lo11g] by 46; after the trap, "savplr" must 
be restored to its original value. The interrupt code is respo11sible for ils 
own mutual exclusion. This interrupt i evel" does not count as one of 
the three nested BIOS calls. 

Applications should not attempt disk or printer 1/0 from critical-error 
or interrupt handlers. 

COMMAND LINE 
atari.st/questions #205, from sprung 

Can someone give me a quick rundown on the command fine? I need 
to pick it up from Modula. Where is it and what's the format? ll must be 
in these docs somewhere. 

atari.stlquestions #222, from afexL 
a comment to message 205 

Ron, the command line is a sim pie little thing that sort of allows you to 
do MS·DOS·like things (like passing parameters to a program). Do11t 
bother with it Buy Beckemeyer's C-Shell. 

alari.st/questions #223, from sprung 
a comment to message 222 

Thanks Alex-I know what the command line is. I need it for my own 
uWilies in M2. I have C·Shell, and I talked with David Beckemeyer 
about the command line. but he didnl know how I could get it either. 
All I really need is a simple way to pick up the base page address at 
run time. 

According to the review in May "Antic," Personal Pascal provides the 
command line, but no sign of it in M2. 

atari.stlquestions #224, from jtittsler 
a comment to message 223 

Well, I donl know how lo do ii from M2, but when a program is in· 
voked, a pointer to lhe base page ol lhat program is available under 
the long on the top of the slack. In code (which is a bit easier for me 
to deal with than English): 

start move. 4(a7),a0 • ao now points to the base page 
move.I aO,_base • put the pointer in the C 

' external 

It is quile possible that the M2 run-time library does somelhi11g similar. 

atari.stlquesllons #225, from sprung 
a comment to message 224 

"under the long . . . '!_What exactly is in An And what does the 4 do 
to that number? I can pick up the A7 register (or any other), but I'm not 
clear on how to make that into the base page address. 

atari.st/questions #226, from cheath !Charlie Heath] 
a comment to message 225 

move.I 4(a7),_base 

will take the address that was the last thing put on the slack into 
"_base," whioh you can reference within the language (assuming M2 
has the same undersoore convention as C). 

atari.stlques1ions #227, from sak 
a comment 10 message 226 

Yeah, but isn' lhal assuming the M2 run-time library hasnl used the 
stack already? 
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atari.st/questions #228, from sprung 
a comment to message 227 

Thal seems to be the case-I've been playing around with ii and have 
managed to pick up and reference the address off the stack, but it 
does not contain lhe base page address by the time I get it. Sigh. 111 
have to pursue it with TOI. Thanks, guys. 

atari.stlquestions #229, from jtittsler 
a comment to message 225 

A7 is the stack pointer. It is a very reasonable thing for the run-time 
library to squirrel away that pointer before it does anylhing else. For ex
ample, in the developer's C compiler that I use. lhat funcllon rs the first 
thing done in the startup module (GEMS, GEMSTART. MYGEMS, etc.). 

SCREEN ESCAPE CODES 
atari.st/questions #236, from sprung 

Ca11 someone tell me where, in the DevPak or elsewhere, lo find all lhe 
screen and cursor control sequences for the monochrome monitor? Or 
exad.ly what it emulates, as I have lhe VDT book by Stephens. If VT52, 
my book lacks cursor on and olf (which I got from Steve Tether's code) 
and reverse video. 

atari.stlquestions #237, from alexl. 
a comment to message 236 

The screen codes are in the "Hitchhikers Guide to the BIOS." 

atari.st/questions #239, from jruley [Jonathan Ruley) 
a comment to message 236 

Get the abacus ''Internals" book-it has a pretty good rundown. The 
emulation is incomplete VT52. 

atari.stlquestions #243. from ~ittsler 
a comment to message 236 

The screen escape codes are an (improper) superset or those in the 
VT52, with a few additions from the H/Z-19 (and a couple more that 
provide similar functions but are accessible ln a 2·character sequence 
inslead of 3). Specifically, for the ones you asked about: 

ESC e Enable cursor 
ESC f Disable cursor 
ESC p Enter reverse-video mode 
ESC q Exit reverse-video mode 

Also. someone was asking about wraplnowrap: 
ESC v Wrap at end of line 
ESC w Discard at end of line 

One shortcut to erase home is 
ESC e Clear screen and home cursor (same as ESC h ESC D 

IBM PC AND 
COMPATIBLES 
The majority of this month's IBM PC section is taken up with an in· 
volved exploration for the answer to a seemingly simple question. A 
query concerning a single interrupt provokes lengthy discussion 
culminating in the dissection of PRINT In addition to being informative 
trom a systems point of view, this example shows the real nature of on· 
line conferencing, which allows running discussion without constraints 
of time or location. This central discussion is bracketed by a short 
thread on interlacing an Apple color monitor with a PC compatible, and 



a more involved thread on the intricacies of calling C language 
subroutines from inside a BASIC program. 

APPLE MONITOR TO PC CONNECTION 

ibm.pc/pc.hardware #806, from rjackson [Robert Jackson) 


I have an interesting project that no one around here can help me with. 
I have an Apple RGB Color Monitor 100 that I would like to hook up to 
my Z·150 (IBM compatible). My first problem is that I canl find anyone 
who can tell me ii ii will work in the fi rst place. much less help me 
build the necessary cable. If anyone can help. I would appreciate it I 
use both computers every day and really miss the color on my Zenith. 

ibm.pclpc.hardware #807, from dmick (Dan Mick) 
a comment to message 806 

Do you have docs on IBM-compatible video output (or Zenith's docs for 
their board; same lhing) and docs on the input connector for the Apple 
mon\to<I There are so fev.r signal lines that it seems from examining 
these docs you could glean what you need, even if you 're not an EE. 

ibm.pclpc.hardware #808, from barryn [Barry Nance) 
a comment to message 806 

I haven' the slightest idea of what the connector for the Apple RGB 
monitor looks like, but here's what the TIL oulput of a standard IBM 
Color Graphics Adapter looks like: 

<----- Ground - - --> 1 
<----- Ground ----> 2 

TIL Adapter <-------- Red -------- > 3 Color Graphics 
RGBJ <--- Green ----> 4 RGB Output 

Monitor <------ Blue ------> 5 9-Pin D-SheU 
<--- Intensity---> 6 Connector 
<----- Reserved ---> 7 
< --- Horiz. Drive - --> 8 
< ---- Vert. Drive - --- > 9 

ibm.pdpc.hardware #809, trom rjackson 
a comment to message 808 

Thanks for the IBM pinouts. I now have two problemS- First. I can~ gel 

anyone to tell me for sure if lhe monitor (frequency- and scan-rate-wise) 

will really work on an IBM. Second, Apple wasnl kind enough to sup

ply the pjnouts for their monitor: That shou1dnl be too hard lo get. con· 

sidering the available technical information on the Apple II. If anyone 

knows whether or nol the Apple RGB monitor will work, I'd really ap

preciate a yea or nay. 


ibm.pc/pc.hardware #817, from mfg [Marc Greenfield) 

a comment to message 809 


I have converted an Acorn color monitor to work on my IBM by simply 

attaching a DIN·9 connector to the circular plug that would normally 

have attached to an Apple. I think lhat based on this your monitor 

should work on your IBM. that is. unless it is a special brand that may 

work with a special controller. lf the pin configuration mal.ches that 

listed in one of the comments above, then it should work OK. 


INTERRUPT 28H 

ibm.pcJpc.software #999, from jcummins (John Cummins! 


Anyone know what INT Ox28 does? 


ibm.pc/pe-software #1002, from jrobie [Jonathan Robie) 

a comment to message 999 


It isnl used by BIOS. according to my IBM PC Tech Ref manual. 

(co11li11uedl 
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Join BYTE: The Book Club 

for the Computer Professional 

PRACTITIONER'S GUIDE TO 
ADA. By R. Wallace. 320 pp.. 60 
illus. This much-needed one-stop 
info source covers all aspects of 
ADA. the language. the environ
ments. policies and standards. de
sign strat.egies. products and ven
dors ! Plus. its unique handbook 
format provides a concise roadmap 
that guides you through all the 
many aspects of this complicated 
field . 
67912230 S38.95 
(Counts as 2 of your 3 books) 

SOFTWARE ENGINEERING 
HANDBOOK. By the Staff of 
General Electric Company. 224 pp., 
114 illus.. ourslzed 81/i x 11 formac. 
Proven· ln · practlce methods for 
tracking. controlling, and reporting 
each item produced as a part of t he 
software development process are 
described and demonstrated. Re
view procedures are covered in de· 
tail . A recommended format for the 
system specification document is 
also included. 
23l/656A $59.50 
(Counts as 3 of your 3 books) 

HANDBOOK OF SOFTWARE 
ENGINEERING. Edited by C. 
Vick and C. Ramamoorthy. 683 pp.. 
332 illus. and tables. Emphasizing 
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guide shows you how to design. 
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tually any type of software. Rang· 
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see how to apply the latest soft
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each suige of development. 
583204-6A $62.50 
(Counts as 3 of your 3 books) 

SINGLE-CHIP MICROCOM
PUTERS. Edited by P. Lister. 231 
pp.. 102 illus.. 25 cables. Compre
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micros now available, their char· 
acteristics and application range. 
Separate chapters cover Nlotoro
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log"s Z80. National Semiconduc· 
tors COPS 400 and Mostek's 16·bit 
NIK 682000 . 
380/3098 $39.50 
(Counts as 2 of your 3 books) 
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SYSTEM DESIGN FROM 
PROVABLY CORRECT CON
STRUCTS. By J. Martin . 392 pp., 
155 cwo·color illus. Covers " Higher 
Order Software." the break 
through in system development that 
translates & refines human think
ing until program codes generate 
automatically. 
583259·38 S37 .50 
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1NG PROGRAMMING LAN 
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Gives you a solid grounding in high

level programming techniques by 

combin ing the elementary con 

cepts of data structures with guid· 

ance on structured programming 

in BASlC . 

583186-48 $29 .95 

(Counts as 2 of your 3 books) 


PROGRAMMING ASSEM
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Where is this interrupt use& 

ibm.pc/pc.software 111007, from dmick 
a comment to message 999 

My impressions are. from looking at its code and the code for the 
1ransient loader" in DOS 2.1, that ~ is the loader for COMMAND.COM 
to initialize the system. Once I have DOS loaded, there's not a single 
INT 28H to be found anywhere in memory, DOS's or otherwise, which 
leads me (also) to that suspicion. You might snoop at IBMDOS.COM 
and see if Ws called in that code. 

ibm.pc/pc.software #1008, from mjk [Martin Kochanski) 
a comment to message 999 

INT 28 is called by DOS repeatedly whenever it gels bored, that is. 
waiting for the user to type something at the keyboard. INT 28 does 
nothing whatsoever: But if you have the standard print spooler 
PAINlCOM installed, then it intercepts INT 28 and copies a little text to 
the printer before returning to DOS (which tests the keyboard and calls 
INT 28 again ii there's still nothing}. It may follow that you can use INT 
28 for some background purposes of your own, and even that you can 
call DOS disk routines from within ii, but I'm not sure. 

ibm.pc/pc.software 111009, from dmick 
a comment to message 1008 

Yeah, I was thinking of INT 2EH. which someone asked about earlier. 
INT 28H does exactly nothing (IAET) on the IBM XT and Zenith Z·150, 
that's right. However. I couldn' find any calls, including DOS calls, lo ii 
either. 111 look again on both, I guess, and examine PAINT.COM, loo. I 
always thought PRINT used the timer interrupt. 

ibm.pc/pc.software #1010, from barryn 
a comment to message 1009 

> thought PRINT used the Umer interrupt 

I think PRINT uses IRQ7 (hardware interrupt F, at addresses 3C·3F) to 
tell it when it can send tile riext character to the printer via INT 17. 

ibm.pclpc.software 111011, from dmick 
a comment to message 1010 

That would seem to make any other process (the foreground task) be 
awfully slow; that is, the CPU is lied up printing chars as fast as it can. 
OK, OK ... I'm ripping PRINT apart tomorrow. You guys just 1110nl let 
me get disinterested in whatever you bring up! 

ibm.pc/pc.software #1012, from barryn 
a comment to message 1011 

Don, bother tearing it apart . . . just try this experiment: Tell PRINT to 
print a lairly long file, something that will give you lime to do some 
telecommunications while it's printing. Then. while the print is occurring, 
use your communications software to log onto a bulletin board 
somewhere. Watch closely to see if some of the communications 
characters are dropped. Then hil the button on the printer that de
selects it and watch for the dropped·characters problem to go away. 

The missing communications characters are a result of the PRINT 
program tying up the PC's in errupt processor for too long a time. 

ibm.pc/pc.sottware #1016, from rschnapp !Russell Schnapp] 
a comment to message 1010 

I seriously doubt that any IBM/MS software uses IRQ7. It was poorly im· 
plemented on early monochrome adapters, and the bad design v.ias 
copied by loo many board makers. The INT 28 hook to PRINT sounds 
right 

ibm.pc/pc.software #1017, from suer !Sue Rosenberg) 
a comment to message 1016 

The following information about INT 28 came from the NBS bulletin 
board and was posted by Ross M. Greenberg: 

INT 28: Internal routine tor MS-DOS 
This interrupt is called lrom inside the 'get inpul from keyboard" 

routine in DOS ii, and only if, it is safe lo use INT 21 to access the disk 
al that time. It is used primarily by the PRINT.COM routines, but any 
number of other routines could be chained to it by saving the original 
vector and calling ii with a FAR call (or just JMPing to ii} at the end of 
the new routine. 
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Until PRINlCOM installs its own roudne. this interrupl vector simply 

points to an IRET op code. 


ibm.pcJpc.software 111018, from dmick 
a comment to message 1017 

Thanks, Sue! Timely for sure! And thanks for trying to save me the 
time. Barry, bu! if it's nol obvious by now, I'm kind of obsessive. 111 in· 
vestigate and find out what all of you are tell ing me. I guess. although 
there stlll seems to be some controversy over INT 28H software call or 
hardware interrupt 

ibm.pcipc.soltware #1 021, from dmick 
a comment lo message 1012 

But if PRINT used IRQ7 like you say, the communications ports (IR02 
and 3) would take precedence, right? What I mean is, wouldnl the 

serial interrupt interrupt the IRQ7 service routine? Or does the 8237 

mask out all eight while ii services one interrupt? I lorget and donl 

have my hardware docs handy. 


ibm.pcJpc.software 111022, from barryn 

a comment to message 1021 


Good question. Did you have a chance yet to trace through 

PRIN T.COM to see exactly what's going orf? 


ibm.pc/pc.software #1024, from dmick 

a comment to message 1022 


No. but you can bel I will. I did look at my reference lor the interrupt 

controller, !hough, which is (contrary to what I said before) an 8259A 

(I've been having problems wilh my OMA chip, loo). Anyway, if a lower

level interrupt comes in while a higher level is being serviced, lhe 

8259A passes the IRO lo the CPU, which will respond if the interrupt 

mask is enabled (STI). So, if PRINT's hypothetical ISR lor IRO? does an 

STI, the comm ISR should execute in lhe midst of PRINT. I should just 

shut up until I get lo PRINl 


ibm.pc/pc.sottware 111028, fromdmick 

a comment to message 1024 


ACK! <---Bill the Cat 

Gad! PRINT takes over the following vectors: 

28: Called once from within DOS. I can believe il's from the KB 

handlers. Just before an exil from the routine. whatever it is. 
2F: Documented. Unused excepl by the PRINT system. 
13: Disk access (!). Seems to be a sort of · ~solation" call ... donl 

prin characters while disking, maybe? 
17: Printer. Obvious reasons. 
05: Print screen. Canl start one unless no print flies going. 

Reasonable. 
14: Communications(!). Pretty complex. 111 look a little further. I 

suspect this is to add buffering {and maybe has a bug, Barry). 
1C: Timer tick. 111 bet this is what does the actual bgroundlfground 

con.text switch to send some chars to printer. Looks lhal way 

There's a million variables/semaphores involved with this (surprisingly 
big and complex) routine. I think just for my own information about con· 
texl switching, 111probe lurther . .. but not tonight 

Who asked about this, arrywaf. Have we answered your question 
yer? 

ibm.pc/pc.software #1 030, from barryn 
a comment to message 1028 

ll's pasi the point of caring who asked about this. It's reached the point 
al raw, unadulterated curiosity .. . . 

let's sea First off, J notice INT F isnl on the list There goes my 
original theory out lhe window. 

INT 13? PRINT.COM does print from the disk, unlike other spooler 
programs. I can see why PRINT would need to be "protectionist" about 
the disk. I wonder if it releases {restores) the previous INT 13 vector 
when it finishes? 

INT 05 . . . I've replaced that one on occasion myself. II PRINT did 
things by the book, ii wouldn1 replace the interrupt vector; ii would jusl 
set lhe print screen flag (al 0050:0000) to a nonzero value. This is sup· 
posed lo tell the print screen routine lhat something is in progress and 
it had better not dump the screen at this time. 

INT 14? Maybe it has to do with being able to redirect parallel output 
to a printer connected to a serial port. It canl be or buffering pur· 
poses . . . the INT 14 routines don1 provide any buffering and are pretty 
useless for communications purposes, except perhaps for setting baud 
rate and communications parameters. INT 14 should never be used for 
adual sendJreceive operations. 

ibm.pc/pc.sottware #1040, from dmlck 
a comment to message 1030 

Yeah, INT 14 probably has to do with serial printers. But I meant it 
might be adding the buffering lo the lSR that should've been in lhe 
BIOS from the beginning, since things are jusl that much more critical 
when you've got a PAINT process hogging CPU lime. Aboul your com· 
ments on INT 05 (print screen) ... seems like lhat flag is defined as 
'lhere's a screen print" in progress or "error during screen print" which 
may or may not be generally applicable to printer activity in general. 
Do any popular applications or languages allow you to interrupt a print 
procedure with a print screen request? Hmmm .. . guess I've got 
anolher thing to investigate. 

ibm.pcJpc.software 111042, from barryn 
a comment to message 1040 

If the INT 05 routine leaves a value of 255 in the prin screen flag, it's 
signaling that it ran into an error. However, ii the flag has a value ol 1 
when the ShiftJPrtSc keys are pressed, the INT 05 routine will just exit 
(no action taken). Or if INT 05 is invoked from within an application and 
the flag is already a 1, it jusl exits. 

ibm.pcJpc.sottware 111044, from dmick 
a comment to message 1042 

Yeah, right, but it's seVread by the INT 05 routine; that was my only 
point. (Actually my point was that tt was defined to be seVread by that 
guy. Whether or not he's lhe only one allowed, I donl know.) 

ibm.pcJpc.sottware 1/1045, from barryn 
a comment to message 1044 

Well, if I wrote a payroll application Iha! printed checks, I'd be sure to 
st.ick a '1" in the print screen Hag while I was printing checks. Whether 
programmers actually go lo that extent or not I donl know. I under· 
stand a great deal of IBM's "application software" (such as the Assistant 
series) was ported from System/23 BASIC to lhe PC, and I doubt ii 
much effort was put into any of the peculiarrties al the PC. 

lbm.pcJpc.software #1046, from dmick 
a comment to message 1045 

I know what you mean ... ltl either set the flag and hope it worked in 
the next BIOS release or take the INT 05 vector and use my own llag. 
By lhe way. WordSlar, Lotus 1A, and my favorite program editor all 
allow print screens while printing. 

famtim1ed} 
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LINKING BASIC AND C 

ibm.pc/pc.software lt1141, from pcl [Peter Cleary] 


Hello. ... 

ICJ like lo know ii anyone here has tried to make a patch to link C 

and BASCOM. I have an application that now has to use files lo com
municate data back from C. I really don' know why they decided not to 
support BA.SIC. Many existing BASIC programs could use some opti 
mizing. Meaning C subroutines. If any .ASM wizard has done it could 
he/she Jet me knoYI about it? Thank you. 

ibm.pc/pc.software #11 42, from gperfect (George Perfect] 
a comment to message 1141 

I hooked Microsoft BASIC (compiled) into some Texas Instruments 
speech driver routines written in Lattice (I think) some years ago. The 
Tl code was designed as standard C libraries so the code should re
main sound. Basically, you need to convert arguments passed by 
BAS/C's "CALL func(args)" facility into the format expected by you r C 
compiler. BASIC passes all arguments as pointers. Version 5.3 of the 
Microsoft compiler (and later) passes them on the stack. Where the 
called C function expects (say) an INT value. your conversion routine 
must push the value pointed at by the MSIC argument on o the stack. 

On return from C. you must remember to pass back the returned 
value. if any. I did this by passing an extra argument via MSIC's CALL 
and stored the result in that. 

A couple ol ground rules: 
• Never allow C to modify a BA.SIC string-at least not its length. 

BA.SIC strings are stored with two bytes (an INT) describing the length 

immediately followed by lhe siring itself. C has no length field bul 

stores a NULL (zero) byte al the end ol lhe string. 

• II you pass a BASIC string to the C routine (say, a fi lename) BASIC 

actually passes a poiner lo its length field . You must increment this 

pointer by two bytes before passing it on to C. 

• Some C routines use quite a lot of stack space; ensure the stack in 
your main program is adequate or switch to a separate stack (the ap
proach I adopted) before calling C. 
• Be wary of calling C functions that allocate memory or perform 110 
on standard devices (stdin, stdou~ etc.), as these are normally initialized 
by the C programs startup routine, which will not have been called. 
Some C functions call these routines as side effects; ii in doubt, read 
your library manual. 

I hope this helps. II you need any more inlo, let me know. II 
necessary, 111dig out the assembler I wrote to do the job and post it in 
long.messages. 

ibm.pc/pc.software #1144, from btonkin [Bruce Tonkin] 
a comment to message 1142 

MSIC strings are passed as a pointer to the string descriptor. On 8-bit 
versions of BASIC. the first byte pointed lo is the string length, and lhe 
next two bytes are the location ol lhe actual string. On 16-bil versions 
(compiled), the first loo bytes are the length as a signed integer, and 
the next two are a pointer to the string in the current data segment. 
Neither the length nor the pointer may be modified except in very 
special circumstances. 

ibm.pclpc.soflware #1145, from barryn 
a comment to message 1144 

Whal circumstances. Bruce? I thought it was absolutely forbidden lo 
loucl1 the string descriptor from within an assembler subroutine. If 
there's a way to do it. I'd sure like to know. 

ibm.pc/pc.software #1146, from btonkin 
a comment to message 1145 

If the string descriptor points to a file buffer, then lhe length of the 
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string or the localion of the string may be changed if the length can be 
entirely contained within the file buffer and if the string is still within the 
file buffer after the change. I did it routinely wilh the CP/M compiler 
and ill l work in the MS-DOS compiler, too. But be careful! Point it to the 
buffer before you fiddle with it! Also, on the MS-DOS stulf, lhere's 
something called a "siring back pointer" which can mess things up, 
though 1don' know what it's supposed to do. 

II you do garbage collection before you call your routines. and if you 
save all pointers before you fiddle with the string and restore them 
before you return. you can gel away with fiddling, oo. Have unl 

ibm.pc/pc.software #1147, from barryn 
a comment to message 1146 

Sounds like walking into lhe Black Lagoon in the dead of night . . . 

ibm.pc/pc.software #1148, from dmick 
a comment to message 1146 

Um . .. the back pointer points backward somehow. I figured this out 
once. but I believe it's a pointer to lhe string right behind (earlier de
fined, or higher in string memory) the one to which it belongs. I forget 
where it is, though. Seems like it's the last item in the string area (after 
the actual string data) or before it. I thought it was added to help gar
bage collection ... seems like I read this somewhere. 

ibm.pc/pc.software #1150, from gperfecl 
a comment to message 1144 

Apologies, apologies. apologies! 
Bruce is quite correct in his description of BASIC string descriptors 

and I was quite wrong. You can see how long it is since I did any 
serious work in BASIC. I hope nobody spent any time trying to produce 
working code with my earlier descriptions. The remaining info is still 
valid, however. 

ibm.pc/pc.sottware #1152, from gperfect 
a comment to message 1144 

I just looked up the correct description for Microsoft BASIC strings in 
the V5.35 compiler manual. Page 97. paragraph 8 says. "II !he argu
menl is a string, the parameter's offset poin s to four bytes called the 
st.ring descriplor. Bytes 0 and 1 of lhe siring descriptor contain the 
length of the string (0 to 32767). Bytes 2 and 3 respectively are the 
lower and upper eight bits of the string starting address in siring space. 

"The string start address points to a two-byte Hag and a two·byte 
back pointer (for efficient garbage collection), followed by the actual 
string. The compiler string space should not be /Empered with, or a 
String Space Corrupt' effor may result" (their emphasis). This is maybe 
where Dan saw the reference to back pointers and garbage collection. 

H 
Confusion over lhe effects that any ol lhe various upgrades can have 
on your system has dominated the Macintosh conference, a dominance 
that is reflected in the selections here. In the midst of the confusion. 
there is a discussion on the philosophical considerations of compiler 
design. With this brief exception, the section concerns itself with 
upgrades. giving attention to (among others) disk formats. cooling fans, 
and power supplies. 

UPGRADE OBSERVATIONS 

macintosh/mac.plus #35, from dpallen [David Allen) 


I just upgraded my 512K Mac with the addition of internal and external 



drives and new ROMs. I have not upgraded the logic board yet 
because I need the power lrom the unupgraded communica ions port 
to drive my Macvision and Penmouse+ pad. (Besides which, my 
dealer doesnt have any right now.) 

I have the System lnstallatlon disk that was provided with the 
February 1986 update to '1nside Macintosh." This disk provides system 
3.1.1 and an install program that does not work. It gets the wrong dale 
from the 3.1.1 and throws up. Apparently the install program was date· 
sensitive to either the 3.0 or 3.1 version and Apple forgot to change lhe 
date !or 3.1.1. If anyone has a quick fix for that one I would appreciate 
it. Meanwhile, I am using the known buggy 3.0 that comes with the 
disk drives because I donl want to take the time to reinstall my desk 
accessories into all my boot disks, which I would have to do if I brute· 
lorce·substitute 3.1.l for the old system file. 

In olden days 1could remove the Finder from the boot disk when 
necessary for disk space considerations and just specify the boot pro· 
gram lo use. It appears that one must retain the Finder on any boot 
disk, even when one does no\ want to use it. Al least I am unable lo 
get a boot from a systems file that does not contain the Finder in the 
same window/lolder. rs this true? If so, it is really a step backward. I 
wanted to reduce the size of the RAM disk folder so that everything 
would fit inside a 339K RAM dsk. This I have done with the old 
system. I can. do it with this one because the Finder insists on coming 
for the ride even though I told him to stay home and mind the kids. 

Is there any way to force the syslem to find a file outside the current 
window;i It's a pain to have things bollixed up just because the system 
cant find a file that is really there. 

Although there is some improvemen in disk speed operations. I do 
not see the whiz-bang speedup hat some o my friends with Pluses 
are remarking aboul Is this because I don1 have the new logic board 
yet? I had hoped that things would be faster lhan they are. 

Joe Miller of Koala tells me thal the cablelpower supply cobbled up 
by the Thunderscan people will also work for Macvision. Koala plans lo 
provide the self-same cable arrangement as a product in the next cou
ple of weeks. Also coming is a new Morevision program. since the old 
one will not work wi h the new ROMs. The older desk accesso1-y soft· 
ware for Macvision does work OK with lhe new ROMs though, so 1am 
not completely out of business with Macvision. Koala is going to add 
more capability to Morevision when lhey re-release it to fix the ROM 
compatibility problem. Look for even better perlormance from Macvi
sion with this new software. Apparently there has been some hidden 
capability in the Macvision box lhal the older software has not 
addressee. 

The folks at Kurta are coming up with a new connector and internal 
circuit board so that the Penmouse+ tablet will continue to work from 
the communica ions port of the Mac Plus. They claim to be able to 
make their tablet work from the Mac Plus communications port even 
though the voltages previously available there have been removed. 
They are also going to drastically improve their Macintosh software to 
make it much more friendly. (M ch needed.) Meanwhile, the Mouse· 
pad+ is definitely the Macintosh/Amiga/IBM PC mouse. It uses a cord
less stylus with internal battery supply and works really well. 

I see that Apple is continuing 1he charade that great disasters will im· 
mediately befall all who attempt to use single-sided disks initialized for 
two sides. In all the time I have used both sides ol single-sided disks 
with the Apple II (hundreds of disks) I have never had even one disk 
failure from the use of the "other" side. The only disk failures I have 
witnessed were on the ·iron!" sidel As one manufacturer explained to 
me off the record, they don~ even know which side of tne disk will be 
the '1ront" side when the inspection lakes place, so they have to be 
equally careful with bol.h sides ol the magnetic material. Apparently the 
only virtue in buying "double-sided" disks is that if you have a failure 
on the "back" side they will replace the disk under the warranty (big 
deal), while they won with a single-sided disk "misused" as a double
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sided disk. It isni that they didni inspect it. .. they just woni warranty it 
unless you pay the double-sided price. 

Any comments on these observations will be appreciated. 

macintoshlmac.plus #36, from bbayer [Barry Bayer] 
a comment to message 35 
Re: single-sided SV4·inch disks: 

Nol only that but Apple uses the boltom of the disk, while (I have 
been told) Tandy uses the top (models 1 thru 4, at least). But most 
catalogs show lhe SS disk for both. 

macintosh/mac.plus #38, from lloeb [Larry I.Deb) 
a comment to message 35 

As was previously stated in another section, to get the installer to work, 
open it with ResEdit, and open the INSC resource. Change the date 
siring from 9A740CF6 lo 9A886777 and it should work. See TN76.txt in 
mac.supplmnt if all else fails. 

macintosh/mac.plus #40, from mcgath [Gary McGathl 
a comment to message 35 

Just got my Mac upgraded today, and updated one of my Finder·less 
disks by temporarily remOl/ing an applicalion lo make room (having 
copied it), running the update. removing the Finder (but using the 
Miniflnder), and then copying the application back. No problem. 

macintosh/mac.plus #41, from dpallen 
a comment to message 38 

Installer script for Mac Plus update has INSC ID=O, which I opened. 
The only dose strings I found were "9A740FF4" and "98740810." I 
looked and found that I do not have tech note #76. Any further sugges· 
lions, Larry? 

macintoshfmac.plus #43, from lloeb 
a comment to message 41 

TN76.txt is in Listings under mac.supplmnl. Is there a INSC resource Jn 
the System you want to update to? If so, change to lhat string. 
Keep me posted. 

macintosh/mac.plus #45, from hedges [Tom Hedges) 
a comment to message 35 

Although Apple's comments about single-sided disks being used on 
both sides are a little like a press release by disk manufactu rers, I have 
had more than a few single-sided disks that failed disk initialization for 
double-sided and one that passed, wrote OK, and failed to read im· 
mediately thereatter (that one was the disaster just like Apple 
predicted). So watch out 

macintosh/mac.plus 1/46, from dpallen 
a comment to message 45 

I, too, have had a coupte of failures in inltializing disks with the new 
drives: however. they were accompanied by a peculiar mechanical 
squealing near the end of the initialization and the initialization failed. 
The disks would not initialize as single-sided after I.hat eilher, even 
when I bulk-erased them. 

macintosh/mac.plus #47, from hedges 
a comment lo message 46 

My failure mode was not so dramatic. It got lhrough the format and into 
the verify pass, lhen just said it couldni initialize. If you try again al 
double-sided, no go; try at single-sided and all will be OK. 
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macintosh/mac.plus #48, from scottmac (Scott MacGregor! 
a comment to message 47 

I haven\ had failures with single-sided disks yel although I bought 
00/DS when I upgraded. Somewhere I heard a comment that if a 
single-sided disk had been used a lot, Iha! the other (unused) side had 
the pressure pad rubbing on it, and this was the most likely reason Im 
not using it as a DS disk. I guess the moral is when using a single· 
sided as a double-sided, make sure it is relatively new! 

macintosh/mac.plus #49, from lloeb 
a comment to message 48 

That rings true to me and would account for the horror stories one 
hears. If the pressure pad stuff hits the top head-bad news. 

DECEMBER 1985 UPDATE 
macintosh/tech.talk #183, lrom rschnapp (Russell Schnapp! 

I know, I'm probably the last one to have bought lhe "December '85" 
Mac Software Supplemen Addilions. 

I just tried to use the Installer on the System lnstallaUon disk to up
date a copy of my Paradise MAC 10 boot disk. There was no trouble 
installing the "Ex1ernal Disk" script The •Mac Plus" script, \hough, Jails 
before I can click Install. It says the System files dare is incompatible 
with the one in the script 

Do I really have to install System 3.1 .1 the hard way Q.e., via ResEdjt)? 

macintosh/tech.talk 11184, from lloeb 
a comment to message 183 

Yup. Change the INSC resource lo 9A886777 from 9A740CF6. If I had 
a Plus. rti verify a script and upload it ... but I don\. 

macintosh/tech.talk #185, from rschnapp 
a comment to message 184 

First, is Iha! INSC resource in the script? I assume that's what you 
mean. 

Second, I don't have a Plus, either. Their documentation said that you 
must perform the Mac Plus update to obtain the new System, Hard 
Disk 20, etc. , even on a 512K Mac. 

macintosh/tech.talk #186, from lloeb 
a comment to message 185 

First, yes. There should be a resource-type INSC in the script. 
Second, do you currently have an H020 file on your startup? Does it 

load HFS into RAM? The installer is based on purging RAM-based 
HFS. If you have to have RAM·based HFS (because you doni have the 
new ROMs) I'm not sure the newest system will be of much use lo you. 
Comments? 

maclntoshftech.talk #187, from rschnapp 
a comment to message 186 

Thanks, Larry. I tweaked the INSC resource and the installation worked. 
Yes. I have the Hard Disk 20 file in my startup. I updated a copy of my 
MAC 10 boot Happy and booted with mouse button held down (declin· 
ing auto-mount of the hard disk and System). l then explicitly mounted 
the hard disk. Voila. It all works. Alter some investigation, though, I 
agree that Finder 5.2fSystem 3.1.1 doesni really gain me much. I was 
hoping for the zoom boxes in the Finder, but I guess that is only if you 
gel the 128K ROMs. Most of the really good slutt seems to be only in 
the ROMs, like menu sorting. 

After hearing about the Red Ryder problems wilh RAM HFS and the 
new System, I think 111 hold off until I upgrade my ROM/disk. Red 
Ryder 7.0 still works jusl fine with 2.1/5.0 RAM HFS. 
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(416) 842-3177 
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Milpitas CA 95035 

• IBM EGA compallble • 720 x 348 mono 
• 640 Jt 350, 16 colon • 640 Jt 200 color 

NEC Multlsync monitor $539 

QIC MONOGRAPHIC 
• 100% Hercules compatible $99 
• Comes wllh parallel printer port 

• Evers• Edgfl (mono/color card) $239 

TAPE BACKUP 


Exlernal Internal•
• 60MB WANGTEK $880 $794 

Tape Backup 

• 20MB Cassette $699 $599 
Tape Backup 

• Backup 20MB In less than 5 minutes 
• lmage/flle-by-flle backup and restore 
• Menu driven soflware 
• 	 Interchangeable OMA, port address and 

Interrupt 
-

HARD DISK 

$128 
EVER EX 

EVERCOM 

• 	 Comes with Bii-Com Software 
• 112 size 30011200 Baud Modem 
• 	 Fully Hayes, Bell !03 & 212A compatible 
• 	 Supports Com 1,2,3 & 4 

• 120012400 Baud In ternal $399 
112 size modem 

• Modem, mumtunctlon card $399 
Q/C EGA $259 

COMPILER QUALITIES 
\Editors note: Tile messages leading up to #316 dwell on lhe reputed 
speed of a nol·yet-rele.ased compl7er.] 

macintosh/software #316, from hedges 
a comment to message 306 

As a developer I cant Lindersland why everyone is so concerned with 
compilation speed. Freedom from bugs. quality ol code, Sllpport for 
embedded MDS-compatible assembly language in-line all seem to be 
more important to me. A too-fast compiler may be nice ii yoLir 
marketing strategy is lo lure away BASIC hackers to a compiled Ian· 
guage Q.e., Turbo PascaQ, but a developer on the Mac has to be far 
beyond that stage. If saving development time is the real objective, then 
everyone would be demanding a high-quality soLJrce-level debugger. 
becaLJse one certainly spends more time debugging than waiting for a 
slow compiler. 

macintosh/software #317, from paul.hoffman [Paul Hoffman! 
a comment to message 316 

I agree, hedges. More good compilers wili get us more good software 
from lawer·level people. I ne...er saw lhe 'greater good" of TLirbo Pascal 
on the IBM PC until I talked to two people who had bought it for nerdy 
fun and ended up releasing very good utilities into the public domain. 
II will probably happen here. too. 

macintosh/software #318, from dwiner [Dave Winer, Living VldeoTextJ 
a comment to message 316 

Hey-I want a good debugging environment, too! But fast compile 

speed is important because it makes it easier lo make small tune-ups 
to your program and test them individually, instead of lumping a lot 
together. It makes it easier to trap bugs also-because if you changed 
your otherwise-debugged program in only one place. you should have 
a prelty good idea where to look for the problem! 

Ideally, you should have your source code in one window and the 
running program in another- and such a fast compile time that you 
can lune up a program lhe same way a painter tunes up a painting1 

macintosh/software #319, from bwebster [Bruce Webster. Consulting 
Editor, BYTEI 
a comment to message 316 

•...one certainly spends more time debugging than waiting lor a slow 
compiler.· 

It's exactly the time spent compiling-adding code, increment by 
increment-that makes last compilers appealing. You know the old 
''oode-and·go" approach or BASIC hackers? And, or course. I design 
stuff right the first time, sol spend more time compiling than debug
ging ( . . . trying to keep a straight face . . . ). 

macintosh/software #321, from ]baker [John Baker] 
a comment to message 316 

I agree; a last compiler is nice, but given the choice between a fast 
compiler that generated mediocre code vs. a slow optimizing compiler 
thal generated superior, high-performance objects. I would take the op
timizer any day. The comment about a SOLirce-level debLigger is also 
right on. The recenUy released native code Modula·2 compiler 

(umti11uedJ 
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MacMETH has such a debugger, the best tool in the package, and I 
can assure you that a good debugger is far more uselul lhan a fasl 
compiler with a poor or (in the case of many Mac systems) nonexistent 
source-level debuggel 

MACINTOSH Pws POWER SUPPLIES 
macintosh/soapbox #575, from hansen [Allan Hansen) 

Since I had my 512K Mac upgraded to a Plus, I have had the power 
supply changed 3 (three!) times, Is that common ~s the po.ver supply 
not able to handle the new drive?) or was·I just unlucky? I also had to 
have the focus redone alter the last change. I thought my eyes were 
going bad. 

macintosh/soapbox #576, tram bwebster 
a comment to message 575 


Ouch. And my condolences. 


macintosh/soapbox #578, from lloeb 

a comment to message 575 


I've had mine replaced because of voltage regulator/Hyback transformer 

problems in the sweep circuit. Now I have an inexpensive Radio Shack 

3-inch Ian sitting in the central depression of the case. No heat prob

lems now! Unless you have AppleCare, may I recommend same? 


macintosh/soapbox #581, tram hedges 

a comment to message 575 


I've had one Mac for almost two years and another for 15 months. 

Neither has ever failed (knock on wood) except a 64K memory chip 

died (of fright. I think) lhe night before I got up the nerve to put a De 

Dobb's·style 512K memory upgrade into it myself. That upgraded 128K 

machine has since been upgraded with 1MB al memory, an SCSI 

adapter, and a homebrew 12-bit audio DAC. all of which use lots of 

power (and ii will still drive a MacNifty Audio Digitizer that sucks more 

juice from the serial port). I guess I've got a good power supply board. 


macintosh/soapbox #587, from mdelugg [Michael Deluggl 

a comment lo message 578 


Larry, 

Hate sounding really dumb, but is the Ian set up to pull hot air up and 

out7? (I would assume, but have learned not to.) 


macintosh/soapbox #588, from lloeb 

a comment to message 587 


The tan I have (3·incn AS #273-242) sucks air through the Mac and 

pushes it out. That is, the exhaust is away from the Mac. Silting in lne 

handle, it pulls air through the vent that is sometimes blocked by peo· 

pie putting their keyboard '1nlo" lhe main body of the Mac. (Go look 

under the lip on the front See that vent there?) I prop the whole lhing 

up so one edge of the fan is resting on the lop of the Mac and the 

other on the base of the indentation. It rests on a taped -down tongue 

depressor (hey, use the materials at hand, right?) so that the vibration 

isnl lransmitted lo the case. What I should do is make up some 

triangular rests for a fan and sell them through the back pages al 

BYTE for a 4000% profit ...oh well , anolher business opportunity lost 


My message wasnl at all clear on the how of the fan. so I don1 think 
it was a dumb question at all. 

MACINTOSH Pws OUEST IONS 
macintosh/mac.plus #108, from jamurphy (Joe Murphy] 

I ius! heard that my Mac Plus upgrade came in (I ordered it through 
my university consortium about 7 weeks ago) and in a couple days I 
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am having my Mac upgraded. For those of you who have a Mac Plus 
or have had their Mac upgraded, I have a few questions: 

1) I am using a Hayes Smartmodem. Will that adapter cable work as 
it should and make my modem usable? 

2) Is there a cable available from Apple for use with the Mac Plus 
and the lmagewriter I? 

3) Can 1 re-initialize my single-sided disl<s as double-sided? 
4) I have heard that many people who have upgraded have quickly 

had their power supplies fail; anyone have this happen? And ii so. did 
you have one of lhe original Macs with the bad power supply? 

Thanks in advance. 

macintosh/mac.plus #109, from lloeb 
a comment to message 108 

1) Probably. 
3) Only if they are relatively new and the stuff from the pressure 

pad that wipes off on one side of the disk won' foul up the second 
head. Single-siders have this pressure pad where the new head wants 
to be. 

4) My original 100-day analog board failed because the flyback 
transformer went, not because of the power supply part. (Mine had 
dark paper on the side that goes next lo tne case; the newer ones are 
white.) 

macintosh/mac.plus #110, from jruley (John Ruley) 
a comment to message 109 

And make sure that you get the latest revision of the software tools 
(v. 30 I think) or you may have some very strange problems! 

macintosh/mac.plus #111, from lloeb 
a comment to message 110 

Ummm...do you mean System/Finde.r? 3.1.1/5.2 is latest semi-stable. 

macintosh/mac.plus #112, from jruley 
a comment to message 111 

Oh, sorry. Yes, the Finder. And I should nave said v. 3.2- which we iust 
got. 3.1 has problems with Multiplan (out of memory ?I). 

macintosh/mac.plus 11113, from lloeb 
a comment to message 112 

3.215.3 is frozen and out; you're right 

macintosh/mac.plus #114, from jamurphy 
a comment to message 113 

Yeah, really? When do you think the masses might gel 111eir pav.rs on it? 
Is this version three-quarters done as opposed to 3.1.1 , which seemed 
to be about half done? 

macintosh/mac..plus #115, from jruley 
a comment to message 114 

I checked-version 3.2 is wnal I've got It clears up the memory errors 
in Multiplan nicely- definitely better than 31.1 Try your dealer- ours 
had it but did not burst the packaging and put it in, so we got 3.1.1 in 
the box. 

Which is a long-winded way of saying you have to ask for iU 

macintosh/mac.plus #116, from erosenbaum (Ed Rosenbaum] 

This is a weird comment about startup screens. First, you convert the 
straight MacPaint pies with something like "ScreenMaker" by Bill. Then, 
you stick the screen into the System Folder. Should work line! 

http:�BEST.OF


macintosh/mac.plus #117, from lloeb 
a comment to message 114 

It's going to be distributed to all registered developers by Apple. 

macintosh/mac.plus #1 19, from paul.hoffman 
a comment to message 117 

Any idea when it will be sent out? And why only to registered 
developers? Certified developers need it jusl as much. 

macintosh/mac.plus #122, from jruley 
a comment to message 119 

As do us mere users.... 

macintosh/mac.plus #123, from lloeb 
a comment to message 119 

Registered developers pay $800. They gOlta get some/hing. 

The Pascal conference (one of several language-specific conferences 
on BIX) provides a forum lor the exchange of informa ion and opinions 
about programming. In the messages below, Dave Winer, president of 
Living Videotext, shares some of what he and other programmers have 
teamed about trying to write "well-behaved" Terminale and Stay Re.si
den ('pop-up") programs. Then there is a short discussion of checking 
for printer activity lrom a printer spooler. 

RULES FOR TSR (TERMINATE AND STAY RESIDENT) 
pascal/source #25, from dwiner !Dave Winer, Living VideotextJ 

Part one 
There is a very adive group of programmers working on Borland's 

SIG on CompuServe, studying the technology of resident software. 
They're also working on a generic "shell" for residency- they include 
Bela Lubkin, Neil Rubenking, and Kim Kokkonen. 

Bob Bierman, an LVT staffer, gave a presentation at the Software En· 
trepreneur's Forum, discussing the resident technology in Ready!. M[ 
Kokkonen attended !he meeting and took detailed notes on the presen
tation. With our permission, those notes were posted on the Borland 
SIG on CompuServe. 

I thought this document would be ol interest, so I am forwarding il. 
with Mr. Kokkonen's permission. 

Part two 
The following is a summary of a talk given by Bob Bierman ol Living 

Videotext. Bob is !he chief programmer for Ready!, !he memory
resident outline processor. The talk was given on February 11, 1986, at 
the IBM Special lnlerest Group ol lhe Software Enlrepreneur's Forum in 
the San Francisco Bay Area. Bob described many of the techniques 
used to develop a "machine-lriendly" memory-resident program. Any 
confusion in the following is due to the summarizer and not based on 
any problem of Bob's. 

Ready! lakes several steps beyond those of earlier memory-resident 
programs (TSRs). Perhaps mosl importantly, it allows the bulk of the 
TSR to reside in expanded memory (LIM EMS). A single version of 
Ready! self-configures to use EMS or not, depending on its presence in 
the system. When EMS is used, the kernel of the TSR in normal mem· 
ory uses only 4K bytes. The rest of the code and data in expanded 
memory use about 175K bytes. 

When the Ready! hot key is pressed, the first step is to determine 
whether it is safe to interrupt DOS or the application at that time. We 

will relurn lo !his important issue below. Assuming it is safe. Ready! 
remaps lhe EMS page window lo access one sedion of the EMS code. 
Control is transferred to the EMS page window. Then a 16K page win
dow is used lo swap whatever is in the top 160K bytes of normal mem· 
ory into EMS. while pulling the rest ol Ready!'s code and data into the 
normal memory lormally owned by the swapped area. Control is then 
transferred into normal memory and Ready! execules from there. 

The swapping process takes about 1 second on a PC and negligible 
time on an Al This swap time is apparently nOI bothersome to the 
users of Ready! , who are most happy to get their normal memory 
back. 

The swap of Ready!'s code is made into high memory of !he PC to 
hopefully avoid overwriting other memory-resident programs at the 
lower end of memory. This would be disastrous since a programmed 
keyboard inlerrupt ("hot key') for those Olher programs would jump into 
Readyl's code at some undetermined point. Ready! checks other inter
rupls at invocation to help avoid this possibility. 

The choice of the ful l swap from EMS to normal memory was not 
made lightly, according to Bob. The luff swap was the weakest of 
several possibilities considered, but it had !he ao'vantage of working on 
schedule. The swap approach is also the least likely lo cause problems 
when other TSRs take advantage ol EMS. Bob pointed out three addi
tional difficulties with executing directly lrom expanded memory- if the 
code and data are larger than the 64K window of EMS, the program 
needs to have a well-defined overlay strudure allowing 16K chunks lo 
be pulled in and out of the EMS page windO\v; the disk transfer area 
(OTA) used by the TSR cannot reside in the EMS page window when 
an EMS RAM disk is in use; the stack of the TSR should not reside in 
EMS due to some stack-swapping problems when EMS functions are 
called. 

Ready! also breaks new ground in lhe way it de-installs itself. Many 
TSRs will de-install whenever the user asks for it. This may leave holes 
in DOS's memory allocation structure, leading lo problems. Ready! will 
not de-install itsell until it senses that all memory above itsell is free. 
When !he user requests de-installation. Ready! sets a flag and then 
awaits the appropriate time for de-inslallation. EMS memory is lreed up 
immediately after the request is made. 

The trickiest portion of writing the TSR is determining when DOS or 
!he applica~on is interruptible. DOS provides no clean services to make 
this determination. Bob rec-0mmends checking several different 
monilors before allov;ing the "pop-up" to occu[ 

The firsl step in popping up is detecting !he application's hot key. In 
Ready!, INT 9 is used because they also want to detect some of the 
keystrokes (like Ctrl-Up(l.rrow) that the BIOS doesn~ report. When Jhe 
hot key is detected by INT 9, a Dag inside Ready! is se~ but Ready! is 
not activaled. 

DOS provides two hooks that should normally allow safe pop-ups. 
INT 21 function 34 returns a pointer to the lnDOS flag in ES:BX. If the 
byte pointed to is 0, DOS is not active and therefore any DOS call can 
be made safely. However, fundion 34 itself cannd be called al any 
time. This lunclion does a stack switch before relurning its result and. 
apparently due lo an oversight of its programmer. it does the Slack 
swilch with interrupts enabled. This opens !he possibility for function 34 
to mess itself up if it is called at the wrong time. 

Bob also noted that the fnDOS flag is not simply a binary value. II 
represents a count ol "recursions" into DOS. 

DOS can also be inlerrupled at certain times even when the lnDOS 
flag is nOI 0. While DOS ls wailing for keyboard input, the lnDOS Dag is 
se1 lo (usually) 1, but at the same time, DOS also continually calls INT 
28. Apparently, INT 28 was created specifically to allow the DOS PAINT 
command to run in the background. In any case, if the TSR watches 
for INT 28 calls, ii is safe lo use any DOS function above 9 during !he 
INT 28. 

Other monrtors must also be checked before invocation. Because 
(cc11tinuedJ 
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many programs use the BIOS calls without going through DOS, it is 
necessary to check whether the BIOS disk calls (at least) are active. 
This is done simply by taking over the disk interrupt (INT 13) and set· 
ting a flag (within Ready!'s data area) upon entry to the interrupt, and 
resetting it upon exit from the interrupt. Before popping up based on 
some other interrupt, Ready! checks its own "lnlNT13" flag to make 
sure lhat no disk access is in progress. Ready! fol lows the same 
scheme for several oilier interrupts. 

Looking at lhe DOS memory map alter install ing Ready!, it becomes 
apparent that all of the following vectors are laken over by the program: 

8 Timer 
9 Hardware Keyboard 

10 Video 
13 Disk 
16 BIOS Keyboard 
20 Program Terminate 
21 DOS 
25 Absolute Disk Read 
26 Absolute Disk Write 
27 TSR 
28 Background Prooess 

In all likelihood, 8, 13, 21 , 25, 26, and 28 are taken over specifically 
to allow sale pop-ups willloul disturbing Ille system. INT 16 is used by 
Ready!'s "key transfer" scheme to pass keystrokes into DOS or an ap· 
plication (like the cut and paste ol SuperKey and SideKick). INT 9 is 
used to supply special keystrokes and to aid in the pop-up process. 
INT 10 is used lo keep lrack of the video mode of Ille system (Ready! 
turns off lhe hardware cursor and maintains its O'Nn flashing reverse
video block). INT 20 and INT 27 are most likely used to aid in the de· 
installation process. 

This author's guess of the overall pop-up scheme is as follows: 

INT 9 is used to set a flag that the hot key (Ctrl-Keypad5) has been 
pressed or released. On each timer tick. the hot-key flag is checked. If 
set, the Ready!·maintained inlNTxx flags are checked for safeness. 

If the INT 21 Hag is set or if another ''dangerous" BIOS or DOS inter· 
rupt is active, activation does not occur at the timer tick. 

On each INT 28 call, the hot-key flag is checked. If se~ DOS func
tion 34 is also checked to be not greater than 1. 

Without actually implementing this, it is a bit hazy but hopefully gels 
the idea across. 

Bob emphasized that while "de-invoking" the pop·up ii is jusl as 
critical that the safeness flags be monitored as while invoking it. 

Readyl keeps no files opened between irlVOCations. Files are opened 
only when an outline is read or written from memory, and then im
mediately closed. If all DOS handles are in use, Ready! will not be able 
to access the disk. 

Ready! lully chains all interrupts that it takes over. This means that all 
interrupt handlers installed belore and after it get thei r chance at the in· 
terrupt Bob recommended that for chaining INT 16, the chaining pro· 
cess use the INT instruction rather than a CALL FAR instruction. By 
using INT rather than CALL FAR, handlers installed aher Ready! gel 
another chance at the interrupt. This obviously requires that some llags 
be set inside Ready! to avoid an infinite recursion, and ii is not neces· 
sary lor most of the interrupts. II is particularly important, however, for 
INT 16 (keyboard), where macro processors may need lo be invoked. II 
also plays a role in the delaying mechanisms used when passing key· 
strokes into olher applications. 

Ready! does not take any special pains lo work with programs (such 
as XyWrite) that take <Ner the keyboard without chaining. Bob believes 
that any tricks to make !hese work will cause more problems than they 
solve. In particular, the SideKick trick of '"stealing back" the hardware 
keyboard interrupl on each timer tick would be a disaster if other pro· 
grams attempted to do the same thing. Living Videotexl is working wilh 
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other publishers to get lheir programs cleaned up and compatible in 
this sense. They are also trying to set a standard for the scan codes 
returned for keystrokes not supported by the BIOS. 

A few general pointers: According lo Bob, the "memor)t·resident inter
face code" of Ready! amounts to 12,000 lines of assembly language. 
Writing a bulletproof and machine-friendly TSR is obviously no job for 
the weekend hacker1 The rest of Ready! is written in Pascal (probably 
Microsoft, but definitely a linked version of Pascal). 

Ready! includes its own "relocator," which fixes up the EXE image of 
lhe program when it is relocated from EMS lo normal memory. 

The resident porlion of Ready! could not have been developed on 
schedule without the ATRON hardware debugger, said Bob. This $1500 
piece ol hardware allows you lo continue from hard crashes and to in
vesligate lhe state of the machine to determine what happened. If you 
can~ afford this, at leasl get an NMI reset card. The "AT Technical Rel· 
erence-Options and Adapters" is an invaluable guide that many 
developers do not have. 

The PC Network is a disaster for memory-resident programs. It takes 
<Ner interrupts in a very unfriendly way, and Ready! will not work wil/1 
it 

A number ol lhe major vendors of TSRs are curren!ly meeting infor
mally to reach some agreement on behavioral standards for TSRs. 
Watch for some announcements this year. Microsolt is decidedly 
against TSRs, and as versions of DOS roll by, support for TSRs (such 
as it is) will wane, while support for true multitasking will improve. 

SUMMARIZED BY KIM KOKKONEN 
pascal/source 1126, from dwiner 
a comment to message 25 

A list of TSR problem areas (lo BIX/Pascal/Source) 

Compiled by Living Videotexl Inc. 
2432 Charleston Road, Mountain View, CA 94043 
(415) 964-6300 

Background 
This list cl problem areas in both resident and nonresident software 

was compiled during the development of Ready! and describes a 
policy for writing resident and nonresident software that would eliminate 
a lot of the problems that users have in running resident soltware 
reliably. 

Jn each case, we describe a problem, suggest a solution, and pro
vide an example ol program(s) lhal Illustrate the problem area. 

• Use ol INT 16H (get a keystroke). When an application is running. it 
should issue an INT 16H to get a keystroke and should not just call the 
vector inslalled before the application. This allows every program in the 
chain to see the key request and lo take any and all actions that are 
required [e.g., Word Finder). 
• Using a stack in an interrupt routine. Oonl set up your own stack in 
an interrupt rollline. This prevenls it lrom being re·enlfant and will pre
vent any routine from invoking al the poin your stack is active. 

Instead. set your stack only when you need it and when interrupts 
are off. or in an area that is "protected" from re·entrancy [e.g ., 
Keyworks]. 
• Don't lake control ol INT 9 (the hardware keyboard interrupt). There is 
no reason to, and no program should ever take complele control over 
lhe keyboard. If your program wants lo use keystrokes that the BIOS 
does not generate, such as Ctrl-UpArrow, the program should install a 
routine that chains into the interrupt and generates a new scan code 
for that keystroke, placing it into the system keyboard buffer just as the 
BIOS does. If there is just a single keystroke you are looking for lo do 
an invocation (such as a resident program, being activated by a hot 
key), you should just chain to the interrupl locking for the keystroke, 
and when found, it should only set a flag and conlinue through the in· 



-----THE BUYER'S MA:RT----

COMMUNICATIONS 

SERIAL COM PROBLEMS? 
PCOA - Use yolJ< IBM PC or compalible to llnd 
com problems berween serielly linked de•ices. 
Shows data xmlsslons, hardware & protoeol urror5. 
S150. COM WATCHER - Memory resident util i
ty monitors com be.ween your I BM PC and 
modemlplotterlutc. S49.00 

TRIPLE C SOFTWARE 

2897 S.W. 131h St., Fl. Llluderdale. FL 333 t 2 


1·305· 583-0687 


DATA/DISK CONVERSION 

CONVERT 

CP/M <-> MS-DOS
Rood,-·- lo<mal CPIM dllke ... on M 
 IBM PC«"°"'" 

patibrt:. OYtH" 1 1 5 CPfM fOl"m.aJ1- Oil lhD menu 111nd you nn 
Ilda,....-'· use eon ..., 10 copy''"'' Mddl1• r..s fsuon 
H WordS!u ond Dl>ase I~ between CPIM OJ\d MS.DOS. Or 
ul4t ii to m1nulactunt CP/M dlOett11, 

Only S69 from Seltware, Inc. 
3545 Chain Bridge Rd•• Suite 3 

Fa1rlax. VA 22000 
703-352-2977 

CONVERSION SERVICES 
Cornoeft any 9 track magne c tape10 or from Oller 
600 'ormats in.eluding 3'12: 514~ 8" disk formals & 
word proceSSO(S. Disk to disk COll'lelSions also 
avaitat>le. Cal for more mfo. (312) 459'6010 

Plvar Computing Services, Inc .. 
165 Arlington Hgts. Rd., Dept. llB 
* * Buffalo Grove, IL 60089 * * 

INCOMPATIBLE WORD PROCESSORS? 
We convert to and from: XEROX, DEC, IBM, 


LANIER, WANG, CPT. NBI, MICOM, CT, 

CP/M'S, MULTIMATE, WOADSTAR, 


WOADPEflFECT, DW3. SAMNA. 

GUARANTEED LOWEST PRICES 

FrH T•11 Col'!Yllrsfon Ava.il•O/e 

DATA CONVERSION INC. 


6310 Caballero Blvd. • Buena Park, CA 90620 

(714) 522·T762 (800) 82~·4851 In CA. 

DISK AND TAPE CONVERSIONS 
Hlg.h quality CO<Mlrsion services !or Dedicated Word 
PrC1a1Sson, Mfnl and Mlcracompu1ois. 0..r 600 31':! •• 
5v.. •• Biid a• fDlmllts. Also 800-1600BPt rape. lnclud· 
ed: Wang, N61. CPT, DEC, llydoc. l.a.nle~ 0$16. Xo«a, 
IBM S)S/34138/38/S520, Mac. VICIGr; TAS. Appia, 
NSTAR, IBM PCl,liT, HP. and mosr of lhe otner mlctacorn
puters. WO c&n co,,....rt d~eClly 11110 v.<>«l processing 
sottw.re s.udl as:DW:i. WP, MSl\NRO. WS, Saimo. MM, 
PFS, and many Olhors. 

DATA FORMATS, INC. (408) 972-1830 

Inquiry US. 

Disk/Disk • Tape/Disk 
Over 600 formats! 31'2. 5'1• , or 8 Inch diSl<s; 9 
track mag 1ape; 10 MB SerOOUlli canridge. Dala 
base and woid proceSSOI translalfon speclalis1s. 

Computer Conversions, Inc. 
95<10 Black Mountaln Rd .. Ste J 

San Diego, CA 92126 

(619) 693-1697 

lnq,vvy m. 

DATA/DISK CONVERSION 

CONVERT TAPE TO DISK 
We will transfer cl4la I~ 8"I' l'I" 9-lraclc megn11lc tape 
reco<de<I &I 1600 OI' 3200bpi 10 514. IBM PC Hopples. 
Dls~en.,. lnduder;I. Quantity 111lci 1epe111 e<JSIOl'ller d 
counts. Fest turnaround. Dts to tapa trSJll!ilfars aJso 
availab le . 

Competl/JV8 Rates/ 
Micro Data Services 

5TGWnandCouraryVitl•~174 •San Jose,CA9512B 
(408) 980-7203 

DUPLICATING SERVICES 

DISKETTE COPYING: 
3 day turn around, security, 
quality , most popular formats. 

MAG RABBIT/MICHIGAN 
616-685-6186 

Inquiry 738. 

WESTERN TRANSDAT A, INC. 
Wny nslc OUpftcanng yw mportalll programs oo roo< oom· 
~.ei. Yollen our equPlll€'1 5 designed solely Ill ciJplca1e dsks 
&Yllflfy perfecllon lOO'ltlH>.<er 600 f0<mals 3\lz" , 5Y.-' 
&B ' Plus senaiulJOn. cepy ~ label¥>g. pacl<agong, 
Slmnk-wraP!l"'lll and fall. pe!Si008Azed serw:e 

WESTERN TRANSDATA , INC. 
1701 E. Edinger Ave . A-4 

Santa Ana, CA 92705 
7141547-3383 (collect) 

tnqolry773. 

BLANKET SERVICES 

Diskette duplication • Packaging• S1ocking/Orop 

shipping • 43 hoo<delhlury • SUPEALcK copy pro

tection • No masrering lee • No charge for s1an· 

da«l labels • Placu a blanket order with 1eleases 

as )'OU need them for any quantlly al a flXed price. 


Star-Byte, Inc. 
2564 Industry lane. Norristown, PA 19403 

215-539·4300 800-243-1515 

Inquiry 762. 

" DUPLICATION SOLUTIONS" 
MEGASOFT spaaah2M In all d )Our Diskells OtJpk:a· 
uon needs Our ~A.TE OF THE ART" eqolpm n1 pro
ducl!9 o dereos °' 111e end produci. We e.tso proYicie
• AUTOl.O'IOERS • BUL.J< DISKS • SERIAL.IZATION 
' TECHNICAL SUPPORT • COPY PROTECTION ' 
PACKAGE ASSEMBL.Y and DIS'!RlBUTIVE SHIPPING 

MegaSoft 
P.O. Box 710. FreehOld, NJ rI1728 

1-800-222-0490 201·462·7628 (in NJ) 

EDUCATION 

Telespondence Course In 'C' 
My soccessful classroom ledures are rtOH on UNIX. 
Stuciy whEtrl ruid where you want by modem. A j)(O

fesS10nal progtammer and teacher will ansM1r your 
qu-estions. This 111 llie easiest and fastest W"'J to leatn 
'C' limited da.ss size: call soon 

The McNamara Lectures 
292 91i> Ave., San Francisco. CA 94118 

(415) 751·2936 BBS 30011200 

EMULATORS 

ANSIGRAF 
One progr;1m emlAates both Tektrotll•.. 4014 and 
DEC~ VTI02. Separale virtual scre1111s ror lm<ts and 
graphics. Xmodem 510 transler prOIOOOI an<! tuU 
keyboard maetos. 

Only $79.95 

For more lnlormation wrile or call: 


Gratlkon Ltd. 301-937-3394 

P.O. Box 446. College Par . MD 20740 


65C02 EMULATOR FOR MACINTOSH 
MAC +ll omul•t•• •• Applen with 126K ol RAM S12K 
RAM DISK. 2 Superoarlol Printer and Modem Csrr;ls, 80 
~rrt Vnldlsk om. Conlrollor. 68000 Extonsion 
C1td. 11111 omulatlon, u1mzes the ROMS dlrectly fromI'll"' Apple II (+ .E, EE). Runs Ap?le II 3.S dishttes on 
8001< Moc dtlY9s. Comas with Unidos. Transfer pro

grams lnclur;l td. list Price: Dlrs. $149.95. 

MEACOM 
P.O. Box 272591, Houston, TX T7Z77 

713-526-5706 

Inquiry 723. 

GRAPHICS HARDWARE 

HOUSIOH IHSfllUIUNTI Pl.OTTERS 

OMP 4Q.'41&42 (1 Pe<!, A-BICD-"'°j $999/SMTI 

DMP·51152JM P (<:, D·- 111<-Pen) S311311$5 031 


f)JO ITl:Zlll8 

SummagrflllllieJ MM1201eompleoo $4~• 
GT00 1.107-1212 ...,_. HD2 
Hrtachl HoG-1111 B Tog« u '"'*lylJs ms 
HOUSlOn TG-1011 .,,,_ & si)lus sm 
O.c111d lUl!xJEGA & NEC "'"Y<'C 11220 
....... ' & ....,.i:;sni 19· - $311) 
urge corp & ....,lutiooal PO & ·~ OAC 
ARDEN SYSTEMS, INC. (213) 479·67U7 ext.29 

12'.lJS Sa.<u Monoca Bl 1240. l.l!S Angele!. CA 90025 

HARDWARE 

$79 MONO/GRAPHIC/PRINTER BOARD 
' H111e1Jles comp11tlble • 720 x 348 pixel 
• l.o4us 1·2.S compalible • 80 x 25 text 
• Prlnlor, Monitor po~ • 1 year warranly 
• llg;hl pen port • In stock deli"'lry 

1 . $99 2-9 $69 10 . 579 

SUG.AR INTERNATIONAL 
12015 NE 8\h Ste. 3, Belhlllt1e, WA 98005 

(206) 462·9283, Mo·Sa, 9·6 

lnQ ulr y 783. 

EPROM/EEPROM PROG. $250 
Progrwns 2716-27512 , 2510< and 68764166 eproms 
via AS.232. Also 874x micros and 28l<XA & 529•x 
EE PAOMs. A.ulomabc baud rate select, bulll in help 
menus. no pe<sona'ily modules! 

16 BIT 110 MODULE $75 

Low cost COntfOI via RS-2J2. Expands IO 512! 


INTELLITRONICS 
P.O. Box 3263, Tustin, CA 92680 

(714) 669·0614 

lnqul'Y 712. 

8051, 8096, 68HC11 , 68008 
SINGL.E BOARD COMPUTERS 

We rea1ure a se<ies of single board computers IOI 
process conttol appl1ca1ions. Alillilabte as bare 
boards or assooibled al'ld tested. Opllotlal EPAOM 
resroen1 System Mont01s and 8'\SIC ln1~prelom are 
also available. 

ALLEN SYSTEMS 
2151 Falrlax Road. Cofumbu$, OH 43221 

614-488-7122 

lnqull)' 85S. 
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-----THE BUYER'S MART----

HARDWARE 

POWERLINE GREMLINS?? 

POWER FAILURES?? 


The MEIRICK STANDBY POWER SYSTEM 

ls Ille TOTAL SOLUTION 1.o your 


powe~lne p<Oblem•. 

240 wa~ syslem - $365: 400 watt system - $495: 


800 wa.tt sys1em - $795 


MEIRICK Inc., POWER SYSTEMS DIV. 
eox 298, Frisco, co 80443 303·666-3251 

MEGABnEI OF MEMORY 

Lowaot Prices Ou>1ranlaed In US. OoaJor lnq. lnvlled 


Funy Pop111a1ed 2M8 Memory Boards 

TALLTREE SYSTEMS - JRAM BOAAOS 

JAAM 2 5299 OPEH 7 
.IRAM 3 A-d 369 O'°'VS '°'WE.EK 
.IRAM AT 369 M-F 11-e 
JRAM "T Abovoboard '19 S.S 9-8 
JDISKETIE 135 VISA. MC, AE. CHOICe 
JL.45E,R I 27S 703·847..740 
JMOOOLES C/\l.L 800-642·2395 

lnformatlon and Technology Services, Inc. 

Jnqufry 7Ut 

LOAD CELL INTERFACE 
Connects weigh ecolos to eny wrnpU1er via Hrlal 
RS232, 423 or 422, DVOrol unh4 Individually ad
cl1a§llbla lram single ex>mput.er port. Ohectly program· 
m.ble In Basle • 01mo progiam tnellldod, Hlgtl ac
curacy 40,000 oounl. Oplions lnduda NEMA-4, shunt 
cal. 4 '4>ad col summing.. Price SSH . 

SCALE·TRON INC. 
P.O. Sox 424, Lachine, Quebec, HSS 4C2 

(514) 634-7032 

Inquiry 7~ 

EPSON QX-1 6 - A canplate wmputer sysiem 
512K - 2 Onve - on~ar • Keyboard · PP - SP ~ ol 
F'REE $Oll'Hllle - Vadcxs2 - CPM - MS - COS 

L•lll S2700 Your CO<St •895 
OKIDATA·93 
160 cps • Wodo Camaoe Wiit> NLO 
L1$1 1900 Your Cosl 8379 
Electrlfled Dl1count1r1 (203) 937·O106 
996 Or1n119 A~1. , P.O. Bex 151 , Wotl Htven, CT 011515 

lnqufty 692.. 

SANYO 550/555 USERS 
TUF!BO 80AA0.7.i MHZ • . • • . .. • .. • .. .. •S 95.00 
20 MEG eXTe.RN.... HARD 015~ SYSial ...1141.15 
\/IDEO BOARD • .. .. • .. • . • • • . . . ........Sl 25.110 
HARO OISI< COl'ITT10UER (ST-WI! COMP...TIDLE)$24t.15 
IBM 801\RD ADAPTOR .. .. .......... . . .... S 41.95 
7~ MEM. c~ a EXPA.NSION BO

IFREE R/\MDISK. SPOOi.ER. & SOFTVIDEO.AUNS 
JSM PROOAAMSI ............. .. ....... llH..H 


TAMPA BAY DIGITAL 

1807 G..1-tO-Sty Blvd., Cltlrw•~tr, FL :Jl575 


113-443-7049 


tnqully 

XTIAT COMPATIBLE HARDWARE 
"Tl·1000 AT 8MHz MJ8 w/&401<8• 1629. 
" Tl-1000-10 AT IOMHz MIB w IMB' 849. 
ACS-1000 XT Turbo we· w/512KBIBMHz 395. 

111 1~ree~~rg~;:cl~lrbifar111111 
pon m. 

MtTSUBJSHI EGA MONITOR 399. 
MAXI SWITCH XTIAT Kevboard et. 

~~i:'~o~ollf~g~/;"card :~: 
-~.......,..._ ...e PC HOUSE 
3706 Aaa!tv Ad., Sllila200, Dallas,TX 752441214) 241·5814 

Inquiry 652. 

414 BYTE • SEPTEMBER 1986 

HARDWARE 

IBM - TOSHIBA PRINTl!R INTl! RFACE 
• &II extended capabillies o/ Ille TOSHIBAS avdable 
• bl mapped graphics SIJlll)Ol!e<I 
• Prirlls el IBM •.defl<led ASC11charocl8rs 
•ween Cktnps "1 text and giap/'ICS 
• escape SBquera!S SUppotted 
• pcj)Ular SOl!ware wppooed drec11y 
• "Sideways" lllld "Pl/di V"isuals" suppon 
• Qtalels wetooo:ne 171.95 ($2.50 S&HI 

lntegr•ted Dlte Technologlee, Inc. 
4ns SllllChberry Lane, C4kliedo Springs, CO !!0917 

303<597-SS.C7 MCNISA 

Inquiry 780. 

USED APPLES & IBM's 

Commodore C-128 - $225.00 


Laser 128 (new), Apple II+ and lie - call 

PC·XT Clone - $475.00 


Motherboards & accessories - call 

we buy, sell, &hofse1rade -Appre, 1eM, & CBM. 


SHREVE SYSTEMS 

845 Lark Ave•• Shr&vepon. LA 71105 


318·865-6743 4.9 o.m. C.S.T. VISA/MC 

Inquiry 7S6. 

TANDY-EPSON 

Our 10th year of DISCOUNTS 


COMPUTERS & CELLULAR PHONES 

Freight Prepaid. Save Tax 


Toll Free 800-231·3680 


MARYMAC INDUSTRIES, INC. 
22511 Kely Fwy., Katy (Houslon). TX 77450 

1· 713-392-0747 Telex: 774132 

Inquiry 722. 

88020 COMPUTERS 
Up IC 14.5 Mbyle RAM , 258K ROM. 30 .-s. OMA llop· 
py and SASI (SCSI}• .-.o&rldod< wlbat Dackup, umer. 
'""' lime muft.lastong, multi·usar op. oys.. baslc, 
asS«Obtar. OCteen ~Dfli. spr81111sh5el. Fits PC type 
cobln~ Mem P•ot. optloll. mo;e. 

From $2195.00. 

Ot/ler 68)()()( comiu r oysUlml lrcm S915.00. 


AAA Chlc:ego Computer Canter 
12Cl ChHtnUI Lan• • Whnllng, IL 80090 

(31 2) 459-04SO 

PC WHOL.ESALE CENTER 
F.C.C. APPROVEO BASIC KIT 

• 640K M01her Board (OK) S94.00 
' 5150 l<eylloard Board $46.00 
• 150\N Powllr Supply $56.00 
• Case $34.00 
ALL FOR 1230.00, CALL FOR OTHER ADO.ON CARD. 

SANFORD INC. 

10413 Rocldey Rd., Hooslon. TX 771l99 


(713) 879-0068 

HARDWARE ADD-ONS 

APPLE COMPATIBLE PRODucrs 
lie RAM/80 Column Bo11ds, 64K S39. 25eK S109. 
5121< $139. l.OMEG 1 231. 256K-1.0M EG Includes 
XMe PWSWORKS Slwr. 11 .. 80 Coled 149. Ila 
Keypad 'M16 Ksys.s.39. 11+/e Cooling Fan wlllurge 
prolect 12:9.95. Add S3 Shipping. Write lor com· 
plele lfst. 

NEXO DISTRIBUTION 
914 East 8th SI., Ste. 1Cl9, National Cily, CA 92050 

(619) 474-3328 

Inquiry 733. 

HARDWARE ADD-ONS 

RS-232 RS-422 
• Fo+Jr Pon RS-232 w/$Ol\ware . . . • . . .1349,. 
• RS-42214115 Serial .. .. .. • .. .. • .. • . ••149.. 
• RS-2321422 with 24 Paralel 110 . • • • . •"199,. 
• AS-422 Synchronous . • • . • , • . • • . • . •299'1" 

Call At>ou1CliSlom Oas gnad Boattls 

Sealeval Systems Inc. 

P.O. Box 1808 


Easley. South Carolina 29841 


(803) 855·1581 

Inquiry 7!>4.. 

FAST GRAPHICS COPROCESSOR 
50.000 wcior/second card for PC. XT or AT with 
CGA. Orll'\W In hardware: zoom. pan. area fill, 
dllherlng, arcs etc. Turt>o Pascal & MS-Fortran 
libraries. 14 day 1rlal, 90 day warranly. 640 x400 1B 
color: S582. 640x200: 1378. Manual only: S10, 
r&fu ndable. 

E·Heart Engineering 
18103 Sky Park Sooth 10. Irvine, CA 92714 

(714) 261-1725 

Inquiry 688. 

640K MotherBoard UPGRADE 
6401< memory withoul using an expansion slolJ 
AlloM; easy insertion of Wlk ohiPS on lhe ~em 
boatd. 100%OQmpiltlbfe. 30 day SS back guaraflloo. 
Compaq Pomlble & plus: $29; $99 wi1ll m&fTIOIY. 
10M·Xl; 3270 & Portable: S39/S109. IBM·PC: 
$591$1 29. $4 Slh. Sile di5COIJn D11alers welcome. 

A.RISTO 

1681t El Camino ~2t:>-O. HouSIOll, TX nos.a 


713/4BIHl288 800/3ARISTO 

HARDWAR8BLDG.CONTROL 

POWERLINE MODEM 

CASH REGISTERS, ELECTRONIC SIGNS, PC'S 


communlcat• owr POWERLINE 

RS232C. C!E/EIA Consumer Etoaronlc Bus Prococol, 

Hayes Compailbl&. &4,000 unitll on n'll!Wllrl<. Dara Com

P'fB5Slon, 1000 t:..ud (HOMENET SPK). 40 HOMENEl 

eommandt, Uur Prog,.mmlllte Cl n1 Layer S315. 

AISI RESEARCH CORPORATION 
OiSCOWty ~~:~6'X:~~~A Haro Rd. 

(604) 477·1415 

INFORMATION SERVICES 

TURBO S.l.X. 
The Turbo Pascal Software lnforma.tioll eXctie.ri~ 
offelS its members meg~es ol Turbo Pllaal 
code lor only S8 per dlsklltte. Also a mon1hly 
newsletter. Send $1 .95 lor the TURBO S.l. X. 
ca1aJog. Deductible lrom ttle $19.95 membership 
lee when )'OU join. MCNlsa. 

TURBO S.l.X. 

P.O. Box 8373. Dept 82, waco. Te>eas 7871V 


3101 Mitchell, waco, TX (&17) 75341&2 


Inquiry 770. 

MULTIUSERS 

COMPLETE BUSlN.ESS SYSTEMS 


UP TO 50% •• • OFF 

WE OFFER MORE THAN BOXES 


SpeciaJl;zlng 111 AT&T SlnQIB & MultluSBt Syst11ms 
AT&T COMP~ 18M 


PAIHTERS MONITORS SOl'TWUU: 

PRICE ANO -II.ABILITY SUllJECT TO CHANGE 


FCG Information Svatems Inc. 
nm E. ROSECRANS. UNIT E. ~K. CA 90650 

213-9294801 800-523·1789 

Inquiry 6H.. 
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-----THE BUYER'S MART----

PRINTING 

DO YOU NEED QUALITY 

COMMERCIAL PRINTING? 

Call Eli's. Helping people since 1948. 


Ask for Rick or Chuck 

1·800.228-2007 

1-402-342-7008 


1231 South 14th Street 

Omaha, Nebraska 68108 


Inquiry 59<. 

PROGRAM GENERATORS 

WINDOW.LIB S99. 
An OU)''° USO cornpl010 ~ SySl.OM ror progrlimmefi 
and Wfllll"Q In 

• BASIC IBM, M·S. case •c LATIICE. M-S 
• COBOl M·S, AMF • PASCAL M-S. TURBO 

• FOATFIA.N M·S. AMF. 
WiflrkHI odolor lrw:JodoO. Cro.ie - \lOl>\11) me""'. Jle!Q 
seteiens. The •no SdeaOf' Jeatutes ~ teversa h1Qhfigh1lno 
Md cut50\' conm:l No roytbe.t- A'lk abou'I our BIOSIOOG 
Lt6VISAIMC 
GLENCO ENGINEE.RING (312) 392· 2•112 

3920 Aldge Avo.. Arrington Hts., IL 60004 

lnqulry700. 

PUBLIC DOMAIN 

._ SOFTWARE FOR PENNIES ~ 
GET BEST ANO LATEST PC·OOS, CPIM·BO AA! 0 
CP.IM·BB PUBLIC DOMAIN PROGRAMS FOR 
BUSINESS. PE.ASONAL. EDUCATION, SOFlWARE 
DEVELOPMENT, MOOE.MING. SCIENCE. ANO MORE, 
AT LOW COST OF COPYING 3.v,. S-V• AAIO 6" DISK 
FORMATS ARE SUPPORTED. SE D $5.00 FOR 
CATALOG 

MULTIPATH, INC. 
·Box 395. Mon!Yllle, NJ 01045 

(201 ) 575· 5HO 

lnqulty l':l l. 

THE BEST OF THE BESTI 
Public Dorn n & UMr Su~od Software ror IBM PC 
0< eomQtllt>lo. Word Proca•lng, Oatlt>aM. Sp<tld· 
&hNI•. ll1~1tfe• . GamH. AccoLintlng , fJlcl 50 disk 
pacbge $2.05 .00, 0< renl 2 wQ. S7S.OO. ln1o & Supe< 
S.,.pjtr Disk H .50, Oetuxo Word Ptoeessor H .50, 
bo1h 8 12.00. MCNISA 

BLUE CIRCLE GROUP, INC. 

Sox 235()2, MIMeapolls, MN 55423 


(612) 823-4111 

Inquiry 660. 

$4.50 IBM PC Software 
•9Q dl•kl: f4.\IO et. 1·2-3 WK$, 8 dltlU t~e. 
AroMI• QO!ll41, • <illko I 1I . Ol'<eoto<y. 2 c1J 11<1 u . 
U111111ot , 4 dlsl<t $11, ••o" ......... B di>kl $27. 

Turbo p&ocal '°"'lnH, ! d\11'1 113•. 

Unjl<OOOCI ""1wo.re. 4 d 1<A SH . 


C.ta!Og 11.00. Add S4 S41'i. MCIVlh •cctptOO. 


Th• Computer Room 
P.O. Box 1596, Dept. 102, Gordonsville , VA 22942 

7031832·3341 (M·F 10.5) 

ALMOBTFRB• 
Tne - or ll>o PutJIC>o.m.. ond user.S...l>IJOl10CI Softwa10 
Tho Boll S..lng: (l)i1i< f87) OMOOeM - Thtr Poonrlul and 
Fm CommunQl>on l'o"llf;om (0\1 • 2111 GAMES - rut ol 
e.:- Cdor OalMS e>ogramt (Disk 142] INVENT - ACom""''' Prolo.-..1 lnvwr<ori Po~ {Dilo 185) pe. 
WRITE - .Tri<! LISI V"9'()"12 6 Ol M W<ll<I ~ (l)ilk 

='rb.~:01s~{~ft,-:C~== 
S>g P"'9J""' Only 15.00 <tac!> dill< Jllu• 13.!:0 lo< ~ 
lo< ony -""'Y·O.do1or WlilO for Ftff C.teloQ 10 

MICRO-aOARDI (201) 111 ·7231 
P.O. Box •24, Elmwood P&JI<. NJ 07•07 

Inquiry 7T1 

SOFTWARE/ACCOUNTING 

FINANCE MANAGER II - G1nera/ Ledger 
A small busonUSIP«SOtlal lilance poCkage for IBM PC. 
Menu d,..en, easy se1up. com~ele ••IX>rtS. ~I. 
graplis. dol.lble ""11y. """pie '"puts. demo filM. Trades 
income. expense.s, as.sets. bifities, net WOl1'1i. Evakm· 
\Ion oopy ..., manual on clsl< lor ....,. I 1o. ROGis1&U!d 
copy w1 pril\lecl mattual n s. Vl&a/MC/Amex. 

Hooper International 
Oep!. B, P.O. Bo• 6009, V1naiuo11, WA 98668-«>0SI 

(206) 256-8361 

TIME 6 BILLING SH JOB COST OPTION H O 

Try II. Vou'a Like It W hh o.. 30 Oa~ M.onay.ea.ck Trial 

Grn1 tor tonU.crt;Ws.. 1te:OO\l'ttants, a1c:nt0C1s.. ot'IQIAeers, 
anotneys-anyona who rieeds to ~ ICM' Rrike v.ork .a.nd ex· 
- Very lleml:lie-"" •'OIY ..,y "'IOatn IQ ueo. Print$ )'(l<lr 
""""""""· many <epor1£ Job """ ~ "'°"""" jOl>....,....og. \Ob summary. \Ob delll. Ind morel Foo 18.M PC•nd-• Ci<d8'Wl1h VlSA. MC. COO or sand ta< kee 
oomp1t11tnswo 'blO<nu<e. 
Accounting Syateme (919) 467·3428 

POB S09S. Caty, NC 2751 1 

CALL 1-(800)-824-7888 op. 138 


Inquiry B51. 

SOFTWARE/BUSINESS 

~ FINANCIAL CALCULATOR ~ 
Memory residenl c:alct.le!a pefforms compoond 1ri
1erest. NPV. ~RR. bonds, depreciation. Prints finan
cial sehectu es. AllOW$ lmportlng/exponing ol date 
Includes all HP-12C f\Jnc:1lo\'IS plus more. lnt<oduo
1ory price 149.115 plus S3 slh: ali"' 911186, 1811.115. 

K SOFTWARE HOUSE, INC. 

Al. 2, Box 838 1 Unionville, TN 371'80 


(61 5) 294-5090 

lnqlllry 717. 

OFFICE AUTOMATION SOFTWARE 
Order Entry, Inventory $49.115 eacn lndaperw:lent or in
1erae1Mo. Fa&1. accurate Oa1abase Sile!I; 150 LO 1000 
Monttor up to 15 ""58. Qher conlig~ a•a1L Orcle< 
ac1<row1ec1gmon1 romis. 1nve11tory ~1noo. & reOfder 1owe1 
i..tings printed. Min r&q: IBM PC °' oompaUble. 1 OSOD 
360K d...... 128K RAM momo<y. DOS 2 10 0t la er. 
MCIVISA. ltee shopping. 

FutureSoft (216) 753·1336 
P.O. Box Z3005. Cuya.h<lga F s, OH 44223·1100 

Inquiry 700. 

dFEl.LER Invent.Ory 
Bu~,_ tnvenlOrf p<ogroms wrmen Wl mocl&able CIBASE 
source coae. 

dF'ELLER Inventory Sll0.00 

Requires dBASE 11 or Ill, PCOOS/CPM 


dFELLER Pills 8200.00 

wilh Hilt1ory Mil PurchaM Ord1t1 


R&quites oBASE Ill or cSASE Ill PkJs 


Feller Associates 

550 CR PPA. Route 3, Ishpeming, Ml 49849 


(906) 486·8024 

TPR088 • ROUTE FINDER 
A powerfUI in1erac1l\le sy&lem tor mdmg 10U!es on 
uansportar;on networl<s wl\Jp to 512 ..odes and 16K inko 
TPR086 can find lho shorleS! \)Ulh belween lwo nodes. 
S8<1\18flel UP 10 50 tlOPI; CO'!lpu\0 m 11WT1\Jtn ilj)llnning 
trees and limes/diS!ances between all points. Req. IBM 
PC. 1921<. graphics adapter. $99 wl6087 SUPl>Olt user·s 
guide. sample U.S. Hoghway nlK...,tk. VISA/MC. 

EASTERN SOFTWARE PRODUCTS, INC. 
POB 1S328, Altxll1'drll. VA 22309 

(703) 549·5489 

1nqurrr 1590. 

SOFTWARE/BUSINESS 

lnfo·Llon"' Relational DBMS 
Oute1anding data entry & vaJldalion. Powe~ul 
query. Password s&eurlty. Euy to use. onfln11 
i't.elp. Much morel F,or MS/PC-DOS sys111m9. Onty 
1159.95 VISAIMC 

Remember, go with rho /Ion .• 
because It's a j ungle out there/ 

Morgan Software Inc. 

414 Valley Ave., Wllm.erd l.ng, PA 15148 


(41 2) 824·0458 

Inquiry 

PC-Fiie Ill"' Version 4 
Searcil, sort b<owse, global changes. macroo, mailfnil 
labels, rormal reports >lith seleclion & calclM1ioris. sub
lolals, lclals. a""'8ges, encryplion, Exchange daia with 
1·2·3. WORO. WordStar. O.ei 190,000user.i. 559.95 + 
$5 slh. Fa IBM ?C. 

ButtonWare,. Inc. 
P.O. Box 5788, Bellevue, WA 98006 

1-800-J-BUTTON 

PC·Flle/R'" 
All 1t1e PO'WI!< or PC-File 111 plus: Relalionai link ro 
allier databases. lntegra1ed letter wri1ing & mail· 
merge. COl'lle>I senS11rve pop-up help windows. New 
binary searc:h r~rieves cf.ala h~redsol Dimes ~er. 
$149.95 + $5 s/h. 

ButtonWare, Inc. 
P.O. Box 5786. Bellevue, WA 98006 

1 ·800-J-BUTTON 

Inquiry 810. 

The Andaor Collectlon'" 
Unique concepl: crea1es complele. s!!lf·COl\lained. 
window-based dala managemen1environmenl,1n 
one DOS file. SimJ)lifies eveT'/1hlng. Combine lune· 
lions lo creale l'OU' own sohllions in any apl)llca!ion: 
calculations, darabase m81lagement, modeling, texl 
proces.sing. charts. data analysis. saa~stic:s. repons. 
labels. lorms, p<esenlalions, m I-merge, e1c. Sim· 
pie enough or a PCjr. soplifstlcaled er>00gh ror a 
PC AT. 

SEE ALSO THE AD BELOW 

Th• Andaor Coll•c:tlon.. 
l=rom ~ cat:t.MbOl\'I. Eos, 1f\®1r1H. to ~ciaex rnodol,. 
data "'IUCI'""'··- 5-rb •oo "'911 h11- monual. 
"111> many e"""'pl"'. us Jt5 • S5 s&h 5t>aar-">•<f< 
guarani... ViSlllMClAlnExlOll<IMOICOO. can "' - """10 
order. JBM f'OXTIATol'Cir. 12BK• . one'*""'"' "'rd 
monocllfOnl<I IUICllOI C<llor. 00$ 2.0 + Nl)l -Y'-«Ie<'J 

ANDSOR RESEARCH INC. 
181 Unlveislty Avenue., Sul1e 12()2, 
Toronlo, Ontario, Canada MSH 3M7 

(416) 364-8423 

lnqul<y 657. 

PC.Write'" Shareware 
Fasl , powerful word processor/text editor fOf IBM 
PC. New Versfon 2.6 with aulo rerormal, opllonal 
menus, or»ereen help, !Met ptlnter suppon, new 
expandlld manual. MaUrnerge. SPlh screen, ASC4r 
files, macros. M sortware, tulorlaUgult!e °" 
disk911e, 110. OK to copy. Register ror full manual. 
support S75. 9<klay monev··b1.ck guarantee. 

Qulcbott (209) 282.0452 Vl.../MC 
219 Fir.I N. #224J, Se•ttle, WA 98109 

Inquiry 7•8. 
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-----THE BUYER'S MART----

SOFTWARE/BUSINESS 

GREAT SOFTWARE, CHEAP/
Absolulaly Smashing User Suppolled Software 
$4.115 par d isk. PC-Outline, f>C.Write, DOSamatlc. 
C<:>mmerclal Unprotec1, Fae Express, Cheap 
A$$embl.er, PC.De1k, util11ies galore, many more. 
Money·back guarantee. IBM PC, PC Jr, or com· 
patlbles. FAii CATAl.00 . 

PLUS SOFTWARE 
33495 Del Obispo, Suite 150 M, 

Cane Polnt, CA 92629 

lnqu:try 742. 

" THE CLERK" RETAIL POINT OF SALE 
Nrr.v sortwate gives )OtN smai\Lmecf<lm business rhe 
same advantages the "Big Guys" hsve. AlllomaJic 
sales slip, invoices, inwmtory control. discouflls. 
taires, reporls. 8Ild much morfJI lndspensablB 
tn<Jnagemen/ loo/! Demo disk 14.95 (re/undabla). 
Rtgu/IT 1179.95 - S./e PliCfl 89.95. 

r400-346-3025 exusa 
WDR SALES CO. 


9604 BE.I.MONT, KANSASCtTY, MO. 64134 


°'.,., lroqu/rlo• -·· 

Inquiry m . 

SAVE LEGAL FEES 
157 1mie tested legal forms on disk, complete with 
menu . driven syalam and adlllng and prinling 
capablllty. Free copy 01 PC.Wr~ta word processor 
Included. Foons written by a noted attorney and 
applicable natlon,wlde. $1 2.9 .95 plus 17.SG ahip
plog and handling. 

LegalEeae"' HDG Software, Inc. 
54 Whitriey St .. Sherborn, MA 01no 

817-851-1881 

SOFTWARE/CHURCH 

Church Package 

Parishioner Time, Talent and Tr@asure Syslem pro

gram IS wnnen in modifiable dBASE source code. 


• Conttlbutlons • Dlsbursemenls • Ledger 

• Names ... lh mal ng labels 


• Pal$0n&I ln1ormaucm de.ta.base. 

Rect..,.res dBASE II or Ill. PC·DOS/CPM·80 S200. 


Feller Associates 

550 CR PPA, Route 3, Ishpeming. Ml 49849 


(906) 486-8024 

t.,qulry 697. 

ROMAR CHURCH SYSTEMS"' 
Meml)jj11!1\1!)'6 I ll<llda plus alternate addr-: label .. 
letters. ••port• any hld(a). Otlerlrig·256 tund&; oplional 
pll!dgir, !;talements: post 10 255 xlyrw. Finance-GIL Mil 
buclgl!l; up to 500 sub-totals & 99 ·clejm.. month & YTD 
reports anytime !or any monlll, Siza 2000 peoplctlllopo 
py, 2500Ql!O ffill!I. M too ohortl Wrftel 

Rome.r Church Systems, Attn: BMB 
P.O. ll<l• 4211, Elkl'l41t. IN 46514 

(219) 262-2188 

Inquiry ?51 

SOFTWARE/EOUCATION 

THE DGI WORDSEARCH PUZZLE 
A II'°"' l"""""'V aid ID mid wcab.Jlary. lmp<ove speAOno. or 
fOf 'IOU'" O'oYn ~ Up lo rorty word! can bf uSOCI Sl.e 
can be 20 JC 20 er 20 z 1110 cnaiaecors. Etch ~ZZI• has • uni< 
OU11 ~~)IOU print ll'le oama puzzle 1W1CO each 
ddll!G<ont TME 001NUMBEllSeARCH 1..,1.olociuded Foo 
lhe APPlE II 0< ISM "°""""°" $30. 

DECISION GRAPHICS, INC. 
P.O. Box 2776·8 . Littleton. COloreoo 50161 


Phone (303) 796·0341 


-

SOFTWARE/GENERAL 

MlcroGANTI® 
CMtrot your project! You describe tl'le work. 
MlcroQANTT cak:tMtes lhe SCl'tedule end budge!. Op
llNle ll'le >Ch<ldule fn!er~IYoly. CU$1cmlzo tho reports. 
Sub-18$klng, fixed and variable COSl$, mUltl•P<OJact 
reswrce allOCabon. unlimlted sfzo end scope. GANTT, 
PERT. CPM. 000·7000, Cal Ot Wl~O 10t JIM catalog. 

Earth Data Corporation 
P.O. Box 13168, Richmond, VA 23225 

(804) 231-0300 

lr>qulry 689 

NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 

TOPS! IS A FULL VERSION OF OPSS WHICH RUNS 
UNOE'A MS·DOS,UNIX OR CPIM. A FAST. EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL 

PROTOTYPING: 1125 PROOUCTION. '250 

PROFESSIONAL: &315 SHIPPING, AOO $5 


DYNAMIC MASTER SYSTEMS 
POB 566456, Atlama, GA 30056 

(404) 565-0771 Telex #282923 

Inquiry 687. 

CVBER_ CAT catalog $24.95 
Somewhftra omong 1'fl'll 200 disks l$ e f~e you used 2 
'.1'6iQ ago. Ojber_Cal wl Ind~ 1n 1l8Conds. C)tler _ Ce! 
""'label, inoex & car.at>g your ol5ks. lncfU(iing \'OU' ""'d 
olsk er>d ell subdiroctorl DOS 2.0 or 1ar. 2 ORV, 
PCIXT compa1ible or gan.ero. VISA/MC/CK Fl. Res. acid 
6% la" Poolpaid In U.S. 

CYBER._WARE Corp. 
441! ileerld91 Ad. SUI•• 25, ' Sernote. FL 33583 

1·800-237·8400 x88 (813) 371·21 57 
In FL 1·800-282·24H x88 

lnqufl)l 5ft2.. 

BAN· T ASTIC'" 
Easily creale. pfinl & store beauti1ul BANNERS Wllh 
mul11ple Lex! styles & sf2es M IBM PC. Fealures: 
unlimiled bannEK length, siies from 2 1n. 10 12 in , 
normallreveri;e cliars & more. 

Only $19.95 + $5 s/h - MCNISA 

PERPETUAL INFORMATION SYSTEMS 

{702) &27-2424 


5290 Nall Aoar:t, Suite 215, Reno, Nevada 89502 


lnqviry 139. 

M•cMone~o: $74.95 + $3 slh 
This 881)' ID UI& k & fi"'nclll pll!l-, clMlgrl• 
ed especla"r f0t th• M1cintosh' , la 111e ne.x1 111ep up. 
It lets you kap trac~ ol 111 yD<Jr fin1ndal 1laMactlor\1. 
Plue: tt•Mf.rs data 10 ot1'16f progr•m•; prlnrs checks, 
reporto, grapha; doolS k»npllndrig: & more. 5121< Mac 
re(I.; HF$ COmpllll)ll , 

Survivor Software Ltd. 
11222 La Cienega BIYd., S ..ta 450C 

Inglewood, CA 90304 
(213) 410-9527 

lroqulry 765. 

SO FTWA RE/GRAPHICS 

MAPIT 

Make your own MAPSll 


Simple 10 produce maps with your data. 

lndudes most country and Slate outlines. 


Any prinler or HP plotter. 

Only $95 for MS·DOS or PC·DOS 


US County Outlines available for $95. 

QSC ll<l• 778, ~~ Ulna ng. Ml• 48823 

(517) 84 1-4428 

lnq1,1iry 1.47. 

SOFTWARE/GRAPHICS 

SCIENTIFIC PLOTTING 

Are conventional g1aphics packages nol 

meeting your requirements for engineer· 

ing/scientific plOlling wilh 'fOlJI HP plotler? GAA· 

FIT 3.4 Is the answa-- all lhe fealllfes you want. 

and more. Only 190 + 15 s&h. Send for deiails. 


JAVAR Systems 

F'.O. Box 2865, Slatlon " A" 


Sudbury, Ontario, Canada P3A SJ3 

(705) 522-2230 


Inquiry 715. 

GRAPHICS PRINTER SUPPORT 
ATLAS11 Uss the PnSc k8J1 to mske qva/Jiy scaJect 
8& Wor color reptoductiOftS ol Yo1Jf display on any 
do/ ma1rix. lnlt:fel, or laser printer. GRAFPLUS SJJP
fJO'IS an versions of PC or MS.DOS iMth IBM. T et> 
mer, and HerCt.JJes graphics board$. $59.95. 

Jewell TechnologlH, Inc. 
4302 SW AIHka St., Su~e 207, Se1tll1. WA 98116 

(206) 937-1081 

Inquiry 71! 

FORTRAN PROGRAMMER? 
Now you c a_n can 2-D enel 3-D grap.hjca roullnM 
within 1'9Ur FORTRAN program ' 

QRAFMA TIC: 76 etollabl• rovtl,..a IOt 

acreen output. $139. 


PLOTMATIC : ,,.,, plotter di!Yer. •135 . 

For Ille IBM PC, XT. A T- """1P*llbl9o. W• oup
pott • varlary ol comp1r.,.., gr.,,hro. bo.I...,. *'>d 

pron•'*· MICROCOMPA TIBLES 
301 Prelude Ori...., Dtot. 6 
Sliver Spring, MD 20!I01 

(301 l n uaaa 
Inquiry 727. 

30 TURBO GRAPHICS 
Vit-t~-oDlyOO<'OfalBS-""or""ralol 
jliolJ lrom onart>Ctlry""w peOntO<l ovarioty cd ,._, !BM 

Mono & Ccrlor. Epooo. Tel<!rorix. Calcomp - HP Hatood 

olloo • 'OCllOI licldoti - Simple llJIJlicOlion lntagra>oo· 

CA.D. orcNiloctwo, -ry and •-1no. T"'t>o Petal 

SOU<OO -.doO Onl,< $49 US. COi OI - b "'°"' lnlo 


Berkeley Computer Softwere Ltd. 

:1<7 PorkQle<I Cros. S.E.. 


C.1a1111. _,,_., c oooru T21 •"44 

(403) 265-411 1 


l"'!"i<Y 662. 

30 INTERACTIVE GRAPHICS 
lm3gine 20 Md 30 grllj'Jl'lic:o in reel tme el $24.H . 
K&yboard support, COO$UlJ<:I Onag0$. croale sound. R 
p od IBM PCIXT/AT/CctmpatiblaS, OOS 2.X. J.X, CGA 
Su?Pfl'I 6087/80287. MS Of ISMForlron. Basfc. Pascal 
001110 S5 opp!)' toward purcha"8 Pl....., odd l3 SIH. 
In TX acid 6.125%. VISAJMCICHECK/MO 

Flltrex R•...rch, Inc. 
P.O. Box 820425. HoustM, Texas 77282·0425 

(713) 558-5747 

FORTRAN GRAPHICS U811ARY 
Mlcn!Qlyph/Scll'lor" pnwides (MSllBt.I Pro/F77L) 
FORTRAN grapNc:s on any IBM PC/lCTIAT. Fealures 
linllog a.es. labels. Hetlhev lon1$. hi res plOIS on 
(I SM/Epson/Apple LaserWrilet) prioter.i. or gre.Phics 
on (IBt.I color"EGA/Hercules'mono.'Tecmar•GM) 
di:splays. 119.95 plus 13.00 shipping. 

MlcroGlyph Systems 
P.O. Box 186, Lexington, MA 02173 
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-----THE BUYER'S MART----

SOFTWARE/GRAPHICS 

Tl PRO + TURBO + GRAPHICS 
UNl.£ASH YOUR Tl PRO WllH 1UR00 2-0 or 3 0 + TlGrah 
GIW'HICS, TURT\.EGAAPHICS. MUS!t. SCREEN 4 CUR· 
SOR CON1ROLS ~ "'°"' ri>ullne• than IBM TURBO U<e 
BASIC PICS wfo ,_ Convon IBM COC1e 10 Tl PAO 
4 O:x: ~ TIG.-.lx $91,8$, + lURBO S 1 H .15, + TUR· 
ao 8087 S171.H . $WITCH TO ~eo NOWl lll 

PROWARE. INC. 
1023 SE 36111 Ave.. Portland, OR 97214 

VISAJMCICHECK 7AM·7PM MON·FRI 
(503) 233-4465 

Inquiry 7.w... 

SOFTWARE/LANGUAGES 

Symbolic Profiler for Turbo Pascal 
Find out where your Turbo Pascal program 
Is spending all its l ime. Only S49 plus S&H: 
$3 US/Canada, $7 Europe. 

KYDOR COMPUTER SYSTEMS 
1701 G1&11nvllle Avenue, Suite SOS 

Richardson, Tens 75081 

(214) 669-1868 

lnCluori 7111. 

FINALLY! 

A Subroutine Llbf'llry for Compiled BASIC 

lood dfectones lfllO Olll)'S. WINDOWING. Graptocs, poe 
and bar charts, 150 mo<e rOUIJMS to add ~ 10 
Mtercooli Ouicl<BASIC °' 'IB .I BASIC Com~ 2.0 30 
01y Mon1y·Back Gu1<anlH. VISA/MCICh.clrJMO 
FINALLY! is only $119.00 + S<l .00 S&H 

KOMPUTERWERK, INC. 
B51 Porl<'1iew Bl'lld., Pi111burg~. PA 15215 

(412) 782-0344 

""lW'I 718. 

HYPER C COMPILERS/TOOLS 
Apple MP.oOos ProlosS>Onill SH.IS 
MIQll1'0Sh 111.115 
MKita(.oth P'OQ•tmmlno lOOI$ wttft eotnpleu1 source cocse: 
-·& Ur>1<01 es .oo 
T11ton Pr-opooessoi 50.00 
M\A-W.ndow l""1 ~dio>< 50.00 

Mocro Pr"l"ooe<i<X 50.00 


F0t tut1htl lnfoc'm l!ll liONliterA1Ufe C'Oft'lil~! 


WSM GROUP, INC. (102) 298·7910 
P.O. Bc1 ~. TUCSQH, Al. 657~• 

lnQulry 7?& 

68020 

Mocorola compallble macio Assembler Package 

feaMes bnker, objecl librariatl. symbol repon 

geoetalof wilh cioss rele<ence. Pi<Xluces S.reCQ<dS 

and ROMable oocle. Fa< CPIM·68K. MS.DOS 5750. 

Portatfa So<Jrca In C $3500. AVAILABLE NOW. 


Quelo, Inc. 
2464 33rd Ave. W. Suite 173. Sealtle. WA 98199 
2DU285"2521 lelex 11 D-333-11171 

Inquiry 7"'6. 

MACINTOSH DEVELOPE.RS 
Dr~mll!IC$11y oecre<ase developmen! Ima Eleganily 
aattad cornl)ied 11b<ary roullnllli ro. ea<y implemenlil· 
hon ol Mac 1nt.Mece. Graptw::;s scrofttng and prin11ng. te.x1 
edil1ng.. zoomifl!Q ¥i'tfldows and much mOfel 

PASCAL EXTENDER" $88.lt$ 

C EXTENDER" $12t.8S 


INVENTION SOFTWARE CORPORATION 
P.O. Box 3168, Ann Arbor, Ml 48106 

313-996-8108 

l<Mt""Y 71•. 

I 

SOFTWARE/LANGUAGES 

EXPERT SYSTEM LANGUAGE 
II you can use a spreadsheet, you can use 
KNOWOL, U1e Knowledge Oriented Language, to 
guide people In solvlng problems. 
KNOWOL+ (Complete) .•.••• • ....•••199.85 
KNOWOL (lnlroductory) .•. •••... ..•••$39.95 

lnte.11/gent Machine Company 
1907 Red Oak Circle, New Port Richey, FL33553 

(613) 844·326.2 

11Mtulry 711. 

SCRl!EN PROGRAM GENERATOR 
Sl'G I c<"""'5 B"5IC P«>'l'"'" code~M<ltwijy. Design 
your .tCteein directly and SPG I Wit OMm•1e Iha BASIC ptf> 
II'"'" code IO ,,.,,.,., IM• '*'l>tay """ mpul al ...,.. Control& 
uMIOI,_ -ng.Qtlo/'loCS.CVt10!tnO>l_tl>d_ 
eys Gefler4led codo e •t IO inoclly I merge


IBM PC & cornpatibltrs 12111< 

$75 + $3 .00 S&.H (CA+IB>) 


Tr••b••rd Softw•r• 
590' Wa1"8 A anue. Sur.11 428 
Hu~ 8eacn. CA 9~649 

{714) 840-6939 

Inquiry 768.. 

Mint16$()1S SN0 BOL4 Lan9ua9s 
P"""9<1ul S1rlfl!I & d11111 handling ldifills. lnle<preter OOll1" 
r=lll)le with •rrame SNOBOU. 32K strl'Jll'· 32 bit In· 

~1:e~~P:1>&1~r1~~·or•m~~~ 
Deflnlllve "green" book by Griswold 111 II 1va1:!:11. 
Guido +5\ll' SSOO di$l<elle................. s.44.95 
Gulde + dl!lketta • "g1011n" boot .. . .... . .. . . $511.95 
"G1011n" boolc only.... .. ...................S26.95 
PoS1pald n USA. In NY add tax. VISAIMC {9141271·515.S 

8ERSTIS INTERNATIONAL 
POB 441 , MIDwood, NY 10546 

Phllon FASTICompllers 

PNon FASTIBASIC·M. Phlen FAS'TICOBOl. Pl1olon FASTIC. 

ancl Pnlon FAST.FORlRAN ... Ot..,.iy Ol "1.rOCOMQilOr$ "'*' 

prov.oe Mitemefr la5l l!Jlecunon 01 complBd coda. FaaL\lilles. 
oncludt$tlloOl>ll\e-Mcodo_..,_.. .._, .. "'1glo-..., 
tnlA-uSM S)'SlflmS.. and' poi.;i11rfUI run.lime ll>raliBI. A.v.a.lat* 
lo< l58000AJ I)( ~oml. Aia. 5'0ST. AQl)lo '""°"""" ancl 
many omets.. ABASJC lnterpretl!ll "Iii.so iW!llabia .fof l/'lft A.lall 
S20ST 

Phllon, Inc. 
641 Ave. ol 1he Americas, New Yofk, NY 1001 1 

212-607-0303 

Inquiry 740. 

SOFTWARE/SCI E NTI Fl C 

CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 

New Low Prices 
Relocelable Macro Cross Assemblers, 

Linkers, Librerlens 
Targeted to elmosl all Microprocessors 

ENERTEC, INC. 
BOX 1312. Latisdale, PA 19446 

21 5-382·01166 MCIVISA 

TURBO PASCAL TOOLS 
0.,.,n.C"""5 oilers o tamt( ol Soence. E~. Oala 
Aoqu15illloo, and DOSIBIOS Tools 10< use wilh Turbo 
Pascal All 50Urce QOde proVlded. 
lf'C·TP-006 So<W>ee and Engln~ Tool$ t&U$ 
IPC·TP-008 Mattabyle O..a A.cQulslllO" Tools $94.H 
IPC-TP-01 7 DOS/BIOS Tools •&e.95 

Quinn-Curtis 
49 Hlghland Ave.. Needham. MA 02194 

(617) 4<114·7721 

SOFTWARE/SCIENTIFIC 

POP-UP HP-41 EMULATOR 
Grapl'oealy presants HP-•1 keypad and lKltq'IJ& view of 
stacl< and regislers. elnafy. Oclal. Deolmal. H611sdeomal 
<flSplay Ond Input. 12 digil Jl<oo!>lon: 500 accass.ble 
registers. For IBM PCIXTIAT and dooe cornpalibl<Js S1..,. 
datd vetslon 18US: 8087 version $rt.OS (S<I shipping 
and hendUng. plU$ sales tax IA CehL) 

ECLIPSE LOGIC INC. 
P.O. Box 2000, Huntington Park, CA 90265·13()3 

(213) 569-6020 

Inquiry 69'

~ MATRIX 100 .,.
PBfbm mulitpla regrmskn sotve llmlAlnoous equMOnS. n
von Mllriees. ·IC(.. "' SASlC or F0r1rtn •• '4ry KlUlld 
............., ..,y ~and ytry OMy IO u..,· - OR/MS 
T°*J 2185. "'SlarQd ~ Sollwalo °"""""'OOV
..,.,... - PC llloQ. SI ·~ Priee '40. 8087 - S1Z5: 
complor - S2llO: Fonran ibfary $ 17S. ($C s&hl 

STANFORD BUSINESS SOFTWARE, INC. 

2672 9a)'5hcwe Parkway, Ste. 304 


Mount!in View, CA 94043 

To Ordllf Call (415) 424·9499 

Inquiry 7llQ. 

HP-PC HYPER-CALCULATOR 
Pop·up MS·DOS programmable SCH!f11rl!C t::alcula!or 
emulalllli HP·I IC. Hoi<lrx:t/bin arithmetic. ~way dala 
translllf. ptogtam g dala dis!< SlCl&gO. HELP, lllpl-.i 
pt0mp1s, 100 rogisll!IS, 1000 program steps. Free 8087 
ver$lon. utilily programs. *39.85 + $I s&h. 

SUNDERLAND SOFTWARE ASSOCIATES 
P.O. &OX 7000·64 

RE.DONOO BEACH. CA 90277 

CALL TOU. FREE 800-112&-2121 Hl. 502 


Inquiry 764. 

Aflordllble Engineering Software 
CALL OR WRITE FOR FREE CATALOG 

Circuit Analysis • Root Loct.1s • Thermal 
Analysis • Plotter Drivers • Graphics • Signal 
Processing • Filler Design • Report Proof· 
reader • Transfer Function Analysis. 

BV Engineering 
Z200 Business Way Stile 207. Rwe<side. CA 92501 

(714) 781-<1252 VISAIMC 

Inquiry 672. 

ENGINEERING SOFTWARE WRITTEN 

BY ENGINEERS FOR ENGINEERS 


Hl ghesl power per dolat. HlghllSI poWl!r pm K o1 

mema<y. Salisfaction guaranteed. 


Electronic Circuit Analysis . . •... •$450. 

EC·ACE .•• • .•... ••• . . • • .•• .• . • $95. 


TATUM LABS 

33 Main St, Newtown. CT 064 70 


(203) 426-2184 

1nqu1rym. 

FFIEE SOFTWARE GUIDE 
600 PIU5 pt"ograms oo"ering appica.tlons In tjolog~, 
c:hemlslry. gO<llc>gy. geophy>lcs. rrn1•helnalic:s. lnS1ru· 
,,,.,,,.,,,,....... ~and oonltOI. c:twlmoa!I. c:MI. elec> 
oneal, rntld'lalical, pell- l!ngine<nig. Al<O grapN<:s. 
Al. DBMS. langu~g8$ and Ulili!ies. 

ALPHA Applied Research 
2355 McLean Blvd .. Eugene. OR 97405 

(503) 485-6841 

lnqolry 656. 
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-----THE BUYER'S M ·ART----

SOFTWARE/SCIENTIFIC 

System Slmulatlona 
Mlcro-CSMP oimultlH oCotilrd &SeM S'°'omsoA-s 
oHlgll Ordt!f Flte11 oChenical Processes oSUe... & Strain 
Grtl)hiell ro...-i1 1n minutes.. lylllcaly rwrV>g 10.zo Inn or 
lnl'<'!- F ... , IBM $f360 C$MP compa"l)lity, LSAP Jnllyz•• 
llnHt 1)11 t<n• P'(lducing BOCo, Nyquist, 11"'1 Tra.nsient 
Response lliOI•. .,.., Roo,.locus 611!,1!.,,,.. M.,..~p 10 
H OO, LSAP Is M511 for f'C'DOS or MS.OOS ,_.,.. 

Call (714) Ul-7854 

Callfornl• Scientific Software 
2&642. Hazelnut, El Toro, CA 92830 

loQulry 61:1. 

ORDINARY/PARTIAL 

DIFFERENTIAL EON 


SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Or., Sitver Spring, MO 20901 


(301) 593-0883 

Choose Your SCI. CALCULATOR 
' AESICALC: Pop-Up Calculalor wllh User 

Programmable luncllons. lnlultlve. StS 
• COMPLEX: Pop-Up Calculator lor Complex 

Numbers. Special & User Funclloos. S25 
• MATRIX: Linear Prog, Sys of Eqns, Program 

in Symbolic Expression. Macro Edltor.$60 

SOFTTECH INC. 1·313·544-8544 
14640 LaBelle, Oak Perl<, Ml 48237 

Dlgh•I Flh.u Tutor 13711 

K•lm•n Flh•r Tutor $150 


Pra~1cal hands·oo trairjng courses Iha! run on 1ne 
IBM PC. learn how 10 specily, design, t~ne. imple
ment, <1naly~e. and le$l filters.. FR.EE demo disk 
8YaifalJll!. 

Engineering Tutorlal Software 
22338 Lull Streel, Canoga Parl<, CA 91304 

(818) 716-0818 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
E•tremely lasl Sort/MergeJSelect utili1y. Aun as an 
MS.DOS commancl or CALL as a subroutine. Sup
IJO!tS mo51 langueges and lletypes Including Blrllllll! 
Md dBASE. Unlimited 1ilesizes. muhlple keys and 
muc:ll morel 1149. 

(702) 588-3737 
Opt· Tech Data Processing 
P.O. Bo• 678 • Zephy< Cove, NV 89"8 

SOFTWARE/SYSTEMS 

CPM·80 LIVES on your PC 
CPIMuiMor puts • •ml'c> 8 bl CP/M omLllalor in Vo<S IBM

PC lor S99. ($3 o+ h). 

- A gr""1 8 bit clevelopmenl •l"lem 

- Sa.., expensive CPM-00 aJ)lliiuUons 

• lncteasos PC spooa 1~ r01 6088 P'oO•ams 

- Priced IMS than mosr SOflware ooly products 

- Uses no valuable bo&Jcl slots 


Source Information 
P.O. Box 2974, Warmlnsier, PA 18974 

VISA Phone (215) 4414178 MIC 

ll>Qu1ry 781. 
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SOFTWARE/TOOLS 

POWERFUL FILE MANAGEMENT 
1.0 .T.'S FdeMonagllltl '°' pO<Jlllo se<ious Bboul 1heir 

system&. Na l<ld &lufl--ooly 1JOW9rlul manag"1g tools. 
Fae"""· COl>'I· move, dol«o, S811rcl> &change allrilules, 


Undelete llJ1d clear lole&. 

EOl.IN omanoer & betcll mode dean up and more. 


Menu e11r:1ven. 

$34.95 (abaul Yi NOiton'•) MCMSA 


INTEGRATED DATA TECHNOLOGY, INC. 

4716 Bunchb1ny Lane, Colotado Springs, 00 00S17 


ORDERS: 303-481·2U3 

lftQUlry 7111. 

METRICS FOR MANAGEMENT 

ANALVZE reads your oooe &produces metrics on 

VOLUME, COMPLEXITY, PRODUCTIVITY & 

morel Managemen1. O~OC & Engineers gain 

valuab~ Insight 10 schllduUng, problem areas, 

testl ng, malnlenance & compllanee to s1andard1. 

For iBM PC. Analyze FORTRAN I " C" 14115.00 

+ SIH. A<IO Adi fl)( onfy 1200.00 morel MC/VISA 


AUTOMETRIC INC. 

891 ElknclQe lal>lirog Rd . &.re350. l.inllbcum, MO 21090 


1301) ISM111 


loqulry 660. 

FORTRAN Addenda 
Graphic&. colOf te:xt, 1ceyt>Mrd control. u d much more lor 

fi1~~..!:!.~~'U'~~::i.ri~~~o!1::; 
EGA modtt. 170pg. ma11111ll & annot.1ttd1&mplt Sold ma 
2: llbr•rlH~ H C:tl SH: camblnltd 116.S-. 

IMPULSE Engineering 
P.O . Box 3540 

San Francisco, CA 94119·3540 
(4111)·711·4111 

IAqulry 109. 

PC· Type'" 
FaSI, compa~. capable & easy1 Help panels, hands
oo lutorial. macros. mulbple-line headings &iOOlings, 
DOS palh supPQf1. print spooling. block opern iof'lS, 
etc. ASCII Nes. lllSleil program allows ru!llomizalion 
$59.95 + $5 Slit For 12aK IBM PC. 

ButtonWare, Inc. 
P.O. Box 5788, Belfewe, WA 96006 

1·800.J·BUTTON 

loqulry '11. 

50:1 DATA COMPRESSION 
GUARANTEED 

Correc1_0a1amizer speeds up your comJ)IJter 
s~em , ruls S1orage coS1 & has compuler secU1ity 
buoll·ln. Ask abo<Jl CorTSC1Fo~h. Specify compulet. 
$80 .75 V~MCIAMEXIMOJCHK 

Correct Software, Inc. 
ARI Box 140. Black Hawk, SO 57716 

605-787-5904 

Inquiry 681. 

PAINTER CONTA.OL TOOLBOX 
Library ol 63 PROCEDURES wilh 39 WORKED OUT 
EXAMPLE PAOGAAMS Ydiich show the correct pet· 
formance ol all toolbox procedures. All In PASCAL 
source code, unprOlec!ecl. no royalr;es, not resirlcie<I 
to si11gle CJ)U. PRICE: t24.50. 

Blue Hiii Software Engineering 
7016 Blue Hill Crlve, San JOllll , CA 95129 

(408) 725-8269 

STATISTICS 

STATISTIX 
$75 • Satisfaction guaranteed 

A COJnPfehensive, powerful, yel easy-lo-use 
statistical llllalysis syotem lo< IBM PC/XTIArs. Apple 
ll's, and MS COS madilnes. Clear 200p manual. 
Wtote lor lnforma1ion. 

NH ANAl.YTICAL SOFTWARE 
BOI Wast Iowa Ava.• St. Pa"1. MN 55117 

(612) 488-4436 

STATISTICS CATALOG! 
U you need stallsll.cs lot IBM PC or Apple II, call 
us BJld lel our lechnlcal advisors help you find lhe 
s;tatlsllcs programs ycu need. 
Write or call OOH to 1181 BFREE CBlalog of statistics 
and quallly conlrol aohware. 

HUMAN SYSTEMS DYNAMICS 

901 O Reseda Blvd .. Ste. 222 


NOt1htidge, CA 91 324 


{800) 451·3030 (818) 993·8536 (CA) 

lnQulry 100. 

NUMBER CRUNCHER STAT SYS 
Menu-driven. Multiple & S1epwisa <egre55ion, 
ANOVA. IWTie series. dlsorimiflBl1l, clUSler. and lac. 
tor analysis. principal cornpanents, sainer plots, 
hfs1ograms, Hests. C011tingancy tables. non· 
peramotrics. Import el<pOl1 data. Spre:adsheet. SOii, 
join, merge. $79. IBM PC/Maclniosh. Ouanlity 
c1rscoun1.. NCSS·B 

8e5 Eul 400 Nortli , Kaysville, UT 64037 
801-546-0445 

roqulry rn. 

FIATSI Version 2.0 
AATS, I/lo bes! selhng Econometrrc """ware packago, 
now inctu(les claiy otld '""""ly dala, a naw oaSH!r le use 
500 page manu , and many advanced lea1..-es. Use 
RATS IOf limo-serlo• and CtOSS•sectolOn rogtll$$10n, '"' 
eluding OLS, ARit.iA, VAA, log~. and prc>b<t. IBM PC or 
CQmpa ble $200. MCNIS.O.. Can lo< broellure 

VAR Econometrics, Inc. 
P.O. Box 19334, Mlnneapofls, MN 55419-0·334 

(612) 822•9890 

rnqo1rtm. 

Th• St•llsdcl•n 
lnclu.d es : Mul~l:e AO'Qroulon (Stepwtse. ridQ•. 111 
oubff!O, bockword ollmlnatlon) 
• Tim • aarlH 1.nalyal11 • de.a.crlptl"'a 1ua1~stle-S 
• ttll\llorma.tlottt • turvt y rOM&reh • nOfl.PUilmetrica 
• X-Y plots • ANOVA • re.nctom sample• • cff.t l bast 
• data edltar • u1rch & aort • hypoth.e&ls last! 

For lBM, MS.DOS. X.ENt)(, CPI.I, TRS.DOS. 

QUANT SYSTEMS T6~~,;: 
Bo• 621! , Charlaoto n, SC 29402 1•800.334.on• 
I03·571· 2125 (E.o1. 114) 

l•q•lry 7• 5. 

TYPESETTING 

DESKTOP PUBLISHING 
Lllse< F'mref IXll'll)Osl1Jm sal!ware ID drive Cor<l<>'.a LJ00 
..en 76 PS 11115 $495. ~add 1• PS~ lanto $695. 
Far Canon LBP..fl A2. NCR, Of fJP l.asorJet + w<ll> • 1 
PS P11 o< Lndscp fnts 5695 H & J, merg.o graphrcs. mi• 
face & pt slio 1nywhero on any llM. mutt 1ab & col 
juS11flcat;on. Boxes & AIJes 

Micro Prlnt·X, Inc. 
P.O. Bo~ 561, Balllnger. TX 76621 

(915) 365-2343 

lnqllfry 728. 

http:stallsll.cs
http:CONTA.OL
http:14115.00
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UTILITIES UTILITIES UTILITIES 

STILL RIVER SHELL 
Visual shell for PC/MS·DOS. Turns 
your directory into a menu. V1 .33. 
Only $9 for shareware diskette . $35 
manual & diskette. 

Bob Howard 
PO Bo• 57 . Slill Aivet, MA 01467 

617-4 56-3699 

tnqufry 666. 

UNLOCK YOUR PRINTER'S POWER WITH 


THEPRESIDENT TM 


UNIVERSAL P'RINUfl fNTERFACE 
leisyou use A~L lhe fealures il!Jill "'lo ANY PRINfE.A 
lllrough ANY PROO.AM on IBM PC"s or compal. Rosi· 
dent program u.•os ~ 3k ol m<!may Pop·up Help 
ReoommOfl<led by Epson. Ot<<ia1a, MicroPro. OIC 
CMB3 Technologies S99.00 

P.O. Box 3061 , Walnut Cree CA 94598 
(415) 930-0470 

RAMbak or WARP·TEN • 9.95 
flAMbak au1oma1es lhe saving of new or chang
lld AAM disk mes lo floppy dlskS and/or hard disk 
subdlrectone.s. WARP-TEN is a programmable 
dlsk cache. PC, XT, AT, compaUbles with 256K 
DOS 2.0+ . lntroouctory price Is only 9.95 each. 
(MN Ros. + 6%). 

Software Brewing Company 
P.O. Box 12094, SI. Paul. MN 551 12 

612-636-2727 

loqulry 11>9. 

SOURCE CODE LIBRARIAN & 

REVISION CONTROL SYSTEM 


rue~ keeps ALL versions of your prog<am in ONE 
compact libraJy file. ewn 'Mlh hundreds cl r!Msioos. 
• s tmes lastet than SCCS • LAN compai1ble 
• Free public domwn MAKE (\«1h soorce) by L Dyer 
MSIFC·OOS 2.x & 3.x. $119.95 + $3 S&H. VISA/MC 

BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 

19191 469-3068 

DEC RAINBOW USERS II 
B.E.I/, SOFTWARe ANNOU~S OR. OISK. The fa1111 In 
OeC RAJNBOW ullll~HI 
• 'tl•rw 0t ITllOOoty .,,, MdOf on 'Int dr:$kene 
• AeSlore odfr'.ed Mn 

· ""*IN ann..... (!11DOEN. SYSTI:M. "") 

· L.1111'" AA'.IKBOW MS.DOS 1:1!t.k et~ 

· Dlt•rnne ine ~ al autled G9;1. 

Tlllt ioot hh IOng bMn UUd by IOllwilo d..,.l_ro In the 

fWd and ~ 6in.dy being ottered 10 ll\a public a1 • ltte11on 

ot h commoteial eos1. Send m .u co: 


BUI Norton - B.E.V. SOFTWARE 
P.O. Box 139. Sche<ieclady, NY 12301 

lnqu!fi< 661. 

CONCURRENT DOS BACKUP 
ElackPackN runs hke BACKUP/REST0!1E and SU?' 
portS DOS and CP/M media as wel es users. Baoks 
up e.nd reS1ores up 10 10001</mfn on an AT and 
360Klm1n. on an XT Suppotts release 4. l . Also 
available on CPIM·BO arid CP/M plus. S1 SO. 

Bright Light, Inc. 
520 Fellowship Rd. #C301 , Mt. Lau rel, NJ 08054 

(609) 778-0772 

Inquiry 661 

BTrees with C Source 
These are powerful, panable. dependable '"e utlll1v 
hbrar>es Thous.ands of programmets worldwide re
ly on our qua111y code. Al so.Jrce IXlde 1nduded. no 
royally fees. v.()(ks wtth arwy K&A compa1fble C 
compder. 
•e1ree only sn.oo • ISAM Clflly 140.00 addili<l<lal. 

SOFT FOCUS 
1343 Star1bury Or.. Oa!MI&, Onlar.,, Canacla L6L 2J5 

(416) 825-0903 

Inquiry 758 

PADLOCK/PADLOCK II DISKS 
PADLOCK lvrnishes 1ho user "1th a method tor prOVlding 
pi0111e1ion against unau1hOl1ted duplicallOn rrom OOS 
commends stt. PAOLOCK II Osks come l)felonnaaed 
W11h 1nget·pnn1 and ....-- PADLOCK II diSl<s ol· 
let supenor prelaclion. Aslc about our HARO 01SK pro
1ea1on W11ll unirlS1all capaboily. MC/VISA 

GLENCO ENGINEERING 
3920 Ridge Ave., Arh~too His .. IL 60004 

(312) 392-2492 

lnQuiry 704. 

PAL FOR SIDEKICK! 
Personal Appointmenl Locator aUloma!lcally shows 
comillg appoirMmenls, searchas your file, maintains 
lo<Jo list ex!llTlinos m.Jliple ~ Resident alarm 100• 
Onl.y $4 s. Cheap at twioe 11\e pnce! 

PAL SOFTWARE 
Sle. 128 110 Green St., New York, NY 10012 

212-925-1843 

MEDIA MASTER PLUS 

READ. WRITE. and FORMAT OV<!1 150 CPIM disk$ and 

run most CPIM-80 prog.-ams on yo.. IBM PCI Two pro

.-am package n:ludes ZPIEM,a CPfM.80 emulator pco

gram that lransbms ycur IBM PC inlo e 1·2 MHZ CPIM 

2.2 computer. $59.95 + S3.00 SIH (CA 6%) 

INTERSECTING CONCEPTS, INC. 
4 573 Healherglen Ct. S1e. 1O 

Moorpark. CA 93021 
(805) 529·5073 

Inquiry 713. 

COPYWRITE 
CopyWri1e b»<s up tlundreds Ol lile most l)Ol)IAar pro
grams tor the IBM PC Copyl'lrite is <eYlsed monttly 10 
lleep up Wlil1 lhe !SI 111 copy prOIOC!JOn. and comes 
Wilh alradf!.in ollel.llr.iedsan ISM AT. XT, a PC. 128K 
and one dSI<. drMI.but can US& more mgnay or ono!h« 
dtiva SSO US. Check/Credit Cards. 

QUAID SOFTWARE LIMITED 

45 Charles SI. E. 3rd Fl. 


Toro1110, 0 11lB1io, Canada M4Y !$2 

(416) 9e1·8243 


QUICKCACHE 
ln1el{jen1 disk VO fTV"!. subsystem fQ( PC/MCDOS 
2.xx & 3.n. Capable of ma ·no p10grams run up 
10 14 limes lasler. AJI pararnelers d)'Tiamically 
alt!!Iablo. LIM memory suppor1ed. 40 KB mill. re
qui1ed. $49.95 + $5 Sfh_ VISA/MC 30-day 
guarantee. 

P. R. GLASSEL and ASSOCIATES, INC. 
302f>S Fir Trail , Slacy, MN 55079 

112-482·1337 

lnqviry iai. 

Advertise your computer products 

for as little as $375 


in THE BUYER'S MART. 

For more information 

call Karen Burgess at 

BYTE 603-924-3754. 
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lnqulry 108 

n DISK-KING '~ 
Premium Ouahly D1skeltes 


From the Kings of Magnet ic Media 

Incredible Value 


Direct from tilt main source - llte l11der 111d Ille lnmtar 
ol magnetic media, qualily unlabelled diskettes with hub 
rings, lyvek slems, write-protect tabs, user 10 labels and 
a lifetime warranly . New and indlvidually certified 100%. 
factory sealed in lots of 25 . Private labellingavailable. 

SS·Die Quamily Discounts Available DS·DD e
55..... .. ..5.25"/48 TPI.. ....... 62 
$1 29 	 $1 65 . . ..... . 3.50'1135TPI . . . . . . . . 

$1 60DS·HD 96 TPIforthe. AT' . . . . . . . . . . . . . 

from the leader of magnetic 
media FREE ' Flip n File 1·11th 

each box or 3 5 SS or ~ OS diskettes while supply lasts' 

factoiy Sealed Box ol Ten Qty. 5 BX 

SS·DD Lifetime Wauanty DS·DD 


75c......... 5.25"148TPI ... ... ... 97¢ 

5139 	 5197 

..... 3.51l'l135TPI w/Flio ·n· ffle ......... 

5219

DS·HD96 lPI for lh.e'AT' .. ............ 


·s.25· P1e-paooged in3M 's Fnp 'n' Fil t 5·S~lbox exlra 
. $1 50B.oo· SS-SOwlWP 

s18• . . . . . . . 8.00' W~P . ..... 2 05 

Call for our SUPER LOW PRICES on 3M 
Data-Cartridges. tapes andslorage boxes. 

(3M HeadcleaningKils . . . . . . . . 695 + 2.00 shpg) 

lhe inventor of 
1, magnetic media'~ 

SS-DD Factorv Sealed 0ox of Ten DS-00 

72¢ 1WMIE** 83C 
............5.25'148 TPL ......... .. 


l35 
............ .. 3.50 '1135TPI ....... ... ....187 


5195OS·HD96 TPI for the 'AT' . . . . . . . . . . . 


~ SUPER SALE ON • 


'[_~ f Nashua Bo•c·( 
5610

5.25' SS-OD Factory Sealed Box of Ten ..... 
5.25' OS-DD Factoiy Sealed Box of Ten ..... . s5ti0 

51950 s.2s·os-HDFactorySeaedBox of l en ..... 
$1870350 OS DO F t S led Bo ol Ten 

('()LOH Premium Quahty US A made 

DISKFTTFS AT Affordable Prices' 
' .. ~ SUPER SPECIAL ~ 

SS-DD • factory sealed in lots of 25 with: DS·DD 
"Tyvek sleeves, Wlp tabs, sac60¢ 

user 10 labels' Exceeds ANSI 
specs Certified 100%-70% clipping 

level 'Lifetime warranty . Many color options 
5175OS-HO 96 TPf Golar diskette for the ·AT" 


RIBBONS STORAGE 

Epson MX 70180 .... '2" JM'ss1ora9e Boxes • 18" 

Epson MX 100 .. '3" Amaray Media ate .. 1811 


Okidata 80182183192193'1" Disk Minder 11-75 ... '6" 

Apple Image Writer . . '3" Micrn Dis Mlnders-36.'6" 

Tll\MS~ No 1urr:1111gt on VISA o< Mi!~/(arG Arttncan ui:<es1 WI ~· 
CfPl!d COO 0Nler1 Odf 1114 lJ DO Prtt111G01d!ls dt!I UCI i-.. ca.snltscounl 

: .,:,r:i;~:~·~i:~~.'~~plf&~N~·5~1t~~:~illi:. = 
~· """"""' llfill• SJO OO ma:mus 
SHl"".':f,:r~~:icm~rsesr:~:~r AnnrtJ llMI MYS!CStC 
ToJJ.fm Ol'ller une: ~ ries & lnla Liu : 

I : i'I I: : I I . 
a DISKC.OTECt:I 

OISKC 0 TECHNOLOGIES INC 
• IJ f I\' •JJ ';(.vii' ')" L 1lr- ( 11 Ut or 1141,'I 

Houri 1 AMc-<6PM 4M 1r> T1trte l 
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RAINBOW 

USERS 


Insta ll IDRIVE on your DEC 
Rainbow and read or write IBM PC 
or XT format diskettes directly. 

• No new commands lo learn. 
• o special dis.ks or handling. 

!DRIVE comes with 360K double ·sided 
floppy disk drive, cables. softwa r . 
documentalion, a nd 90 -day warranty. 

Inte rnal IORIV E $349 

External (w / cnse & power supr1ly ) $395 


Suitable Solutions 

467 aratoga Ave., uite 319 


Sm1 Jose, CA 95129 

(408) 725 .8944 


Inquiry 334 

EPROM 
PROGRAMMER 

CJ 

Th9 EP.1 is s great vs/us. hsf& 's w h y: 
• ISM F'C Solt......., ~Udod ""RS-232 "' ony 
• ASCII COmmmd drMo.-1 ......-,; Al ir1Alllgonc:o in .m 
• - · Prcgl1Jm!i. Ccpies tM!r 150 types from 2718 to 

27512 
· ~"'el~~-
• ~ C!'ip SelectJa1r No """'""""' MrxUos 

• - · Slim. [).d-Nl;o P\-tlgrllnrn.... ~ 

• 1r<o1 caoeos aoes). """""*'· Tekhot. StroqiL H"" Res 
• Spil3 Fie& 8'J Bose Adihoss n ~11s bO. .-,st<onsf 
• GOid T~ ill' IC Soel:lt • G4net9tO & Sa ~•°"""°"""" PnllscliDfl • B!liul l8Bs 300 ID 38,400 
• FUI One VW ~y • 5. 12.5. 21, 25V 
• UV. &a..... tram 534.95 ~ 

BP Microsystems 
5325 Glenmoot. Sui1e E, Ho11ston. TX 77081 
(800) 225-2102 (713) 887-1836 

Inquiry 51 

SEAMLESS 

File Transfer 


Softerm PC provide a transparent 

Micro-to Mainframe link using 


Virwal disk drive specifiers 
accessible from any DOS applica1ion 


program. Memory rcs1denl . 

Tmnsrers _files in backgr~ui1~ using 


cu 1om1zable commun1ca11ons 

script . Includes 32 exact terminal 


emulations. 

For IBM PC[)IT/AT. DG. EC. HP. 

Wang. Tl. Gridcasc, Tandy. Zenith 


$195 · Visa, MC, COO 

Call 800-225-8590 orders/info. 


7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
303 593-9540 Telex #450236 

Inquiry 314 

EPROM AND RAM DfSK 
AND DRIVE EMUlATORS 
For the IBM PC" and Comp!ltlb le-s 

A PPLI CATIONS 
• 	 Ot~IM~ conuol i\l1CJ {()fT'llJ'IUl"C•.,lll()nS sys~~ 
• 	 Oe<:k.d1ed WOrkl.U'l~ • {~!OilkltO sm.'m lPHTWlclli. 
• 	 hidus.tr1!'.'I COf'lltO' it~ manu a<hJnng t~t \)'5.L.f!'fm 

FEAnJRES 
• 	 Sobd 1oh'tt' spetd. tt b1lit)' ~ J)l'rrormancr
• 	 Sc"' (Oflt..'uit"O EPflOM r>re>qif\nYFW19 (1t(u1tryl\impl)' 

copy~ i\"i.llu:·r Otlk to ROMDrsKJ 
• 	 Emuf.a ~cs ~ 9".teCtOil, 40 trt"tk SSOOor DSOOCOkC'11<" 
• 	 Comp;11ibl< EP1KJM. o,.i.vtu< W\M al1(! 5(~1oc 

RJ\MYl""~S 
• rWO o1UIObool moan and a. Ilk JllOOC 
• AA/vldi)lc '""''\tOrn. itfr tMttcry OcllC.~ up 
• 	 1/0 mrtpp«J - doe's 001 OC<UP'; !.Y\ l tm RAM ~t 

E1'11CM """""' PC.A·l llllOICI ....., I ~ I 
(l'tK)M '""'\IOI' PU\·} ~.16(1(- ~!>~ 
°'l'-.vnte IVY.A ¥rt'°"" f'C OAAM r (rBO«'I i·•'9S 
°'fl·~ AAM 'llef\IOl'I f'C ORAM· 2 f.lb()l(J 1'S9'J. • 
!.l21t!( IVtM vt•i'YOf'l re: SRAM•I tlOC*I , \6~ . ; J 
Si.Aht WA \'f'l'dOO K YlAM· 7 !360J(' 1-9'ilS 

CURTIS, INC. 22 Red Fox Road 
St. Paul, MN 55 110 612/ 484-5064 

"tll'.!"C'."'•~,..""11M("""""" • Oll8t,A (crpoo.era> 

Inquiry 96 

BASIC TURBO SYSTEM 


1-o; 
• •OO• K. e ~ motllC)-.0 wl2!il:IK lntUllOd • C'O<;k & 
~ IO • l!IO wan - "'i9fllY • IBM AT-lookalike 
case • MS-DOS &GW baoic • IBM' •lyle k<l)tx>ord • FCC 
Approval 

"o.99111 .. . . ................... s439oo 


iSM. PC. XT. AT arci 1~rDd tradumarks 
o1 1~naocna1 ~~t.a<:lmes 

The Wholesale 0 1.1Uet • Order Toll Free 
1 l nte111;11te Avenue 1~7 (NO ·N'i'SJ 
Albany, N.Y. 12205 A~ olhor coll1 • NYS c.11 

1518)-11183 

MO'lllSA OR COO CASI< 
A ll Otdet! snlcipoc FOB Albany . Pile4tt .l!IUbioc:t to Change 

Inquiry 377 

The GRANDSTAND 
PRINTER ST ANO ANO TRAY 

• ~01ds a Stael<S i1111omauca11y 
• F11s ALL Popula• MICIOP11n1t1s 

• 	 Space S;rving Ooo•a ilOf1 

• 	 Rou1ts Cables ~ ea11 y 

Grand Union 
M icro Syslema 

P.O. Box 1BBQ 
Fallbroo!<. CA 920 20 

(1> 19) 7 23·0682 

Inquiry 147 
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terrupt chain [e.g., Xy'Nrite, Samna Word Ill, Leading Edge Word Pro
cessor. Hayes Smartcom]. 
• Don~ grab an interrupt vector more than once. Do nol se a timer 
trap lo re·grab an interrupt vector that your program initially installed. It 
must not be critical that vour oroaram be lhe last vector in lhe chain. 
You must trust that the chain wi ll not be broken [e.g., SideKick). 
• Changing video modes. Use the BIOS whenever possible, but if there 
is some reason your program directly changes modes, it must also set 
all the CRT values in the BIOS data area, addresses 0040:0049 
through 0040:0066. See the CRT BIOS listing for more details (e.g., 
Lotus 1-2·3 version 1A, switching from text to graphics]. 
• Don1 jump from a DOS cril.ical·error routine. Instead, set a globa.I 
error flag that your disk routines check with the error code that the 
critical·error handler gives you. Then issue an IGNORE response and 
do an IRET back through DOS so that the DOS stacks are cleaned up 
[e.g., Lotus 1-2-3 version 1A). 
• Setting the high·order attribute bit lo be used as background intensity 
rather than blinking. This is a value sent out port 3D8H (the mode con· 
trot register). Whenever a program sets this port. the value should also 
be stored in the BIOS data area at address 0040:006S (CRT_MODE_ 
SET) [e.g., Framework version 1.1 , Superwriter, and SuperCalc). 
• Maintain the hardware cursor. If your program does not want 10 use 
the hardware cursor but instead uses its own software cursor, the cur· 
sor position should Slill be reflected in the BIOS data area at addresses 
0040:0050-0040:005F depending on which video page you have in 
use (e.g., ThinkTank and Ready!]. 
• Changing the color palette by toggling the color burst bit. This is a 
common way of obtaining dlfferenl colors from a monitor. Whenever a 
program sends a value through port 3D8H (the mode control register), 
it should also set the value in the BIOS data area at port; the value 
should also be stored in the BIOS data area at address 0040:006S 
(CRT_ MODLSEn. 
• Changing the palette on an EGA board. If a program changes the 
EGA palette directly rather than using the BIOS function. it should copy 
the values modified to the save area defined by lhe EGA BIOS, the 
second double·word off the "save pointer" located al address 
0040:00A8. See lhe EGA BIOS listing for more details (e.g.. Microsoft 
Word]. 

CHECKING FOR PRINTER STATUS 
pascal/turbo #696, from larryjudy [Lawrence Judy] 

Printer, Are You The re? 
Jim, or Barry, or Joanne. earlier in about message 630 or so I had re
quested help with determining if the printer was turned on before my 
program tried to prinl My main problem is unfamiliarity with 808618 
assembly and the complexity of MS·IPC·DOS, but I did jiggle your 
various answers lo come up with the subsequent shorl function (posted 
as a message). which worked great on my AT&T 6300. Unfortunately, it 
did not work on the IBM PC al work. The short program below will 
work on the IBM, but not on the AT&T without the additional line at the 
end of the function. I donl know if the last line will work on the IBM. Is 
this a difference or MS. vs. PC·DOS. or of printers (Toshiba 1340 at 
home, Panasonic at work)? Could someone tell me if the program will 
work oo lheir IBM machine? 

program lntr17n2_pas; var ch : char; Function PrinterlsReady : 
Boolean; Type 

AegisterSet = record ax,bx,cx,dx.bp.di,se,ds,es.flags:integer;end; Var 
Regs : RegisterSet; Begin 
PrinterlsReady := false; 
RllChar (Regs, sizeof(Regs), 00); 
With Regs Do 
Begin 

ax := $0200; (request status} 
dx := O; {lp11 = 0, lpt2 = 1} 

End; 
lnlr ($17, Regs) lf((regs.ax and $4000 = 0)) lhen 
begin 

ii regs.ax and $1000 < > 0 then PrinterlsReady:= true 
end; ii regs.ax and $8000 = 0 lhen PrinterlsReady := false end; 

begin 
repeat 
read(kbd,ch); 
if PrinterlsReady then 
begin 
clrscr; 
writeln('The prinler is ready.j 
end 
else 
begin 
clrscr; 
writeln(The printer is not ready.') 
end; 
until ch in [7q '."01; 
end. 

pascal/turbo 11699, from jroble [Jonathan Robie) 
a comment to message 696 

Larry, scanning your PrinterlsReady function, I notice that struciure is 
something like this: 

PrinterlsAeady := false: 
Inquire if prinler is ready; 
If (regs.ax and $4000) = 0 then { if printer does not acknowledge I 

begin 
if (regs.ax and $1000) < > 0 then PrinterlsReady:=lrue {selected} 

end; 
II (regs.ax and $8000) = 0 { if printer is busy } 
lhen PrinterlsReady := false: 

If the printer does ack110Wledge. then the PrinterlsReady returns false. 
Not all printers send an acknowledge signal, so if you test lor acknowl
edge then you canl assume lhat the acknowledge signal is present 

You also may want to check lo see if you are out of pape( You are 
out of paper ii (regs.ax and $2000) = 1. This test doesnl seem to work 
with my Zenilh Z-150 and a C. ltoh Prowriter printer, though. 

pascal/turbo #707, from jimkeo [J im Keohane) 

Larry, mebbe what you should is write a little quick-and-dirty program 
that issues INTR $17 repeatedly and writes out lhe value of cax until 
keypressed. Display lhe values bit by bit like: 

repeal {set reg and issue INTR call} for i:=1 to 16 do 
begin 
if r.ax and $8000 = 0 then write('O') else wrile('1'); 
r.ax:=r. ax shl 1; 
end; writeln; until keypressed; 

This should show you all the status settings that are set as you tum 
printer onlott, selecl/deselect, remove paper, unplug cable, ere. 

You can now see if there is one test that will suffice lor both the IBM PC 
and lhe AT&T 6300. Keep in mind there may be differences wilh other 
printers too, so try to keep your lest to the minimum. 

pascalllurbo 11708, from wheelock {Bruce Wheelock) 
a comment to message 707 

Wi h a spooler? 
I can't see a way to check printer status with a print spooler installed. 

Anyone else? I thought not. • 
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-----THE BUYER'S MART----
A Directory of Products and Services 

THE BUYER'S MART is a monthly advertising section which enables readers furnish typewritten copy. Ads can Include headline (23 characters maximum), 

10 easily locate suppliers by product category. ~ a unique fealure. each descriptive text (250 characters maximum), pluscompany name, address and 

BUYER'S MART ad includes a Reader Service number to assist interesled telephone number. Do nol send logos or camera·ready artwork. 

readers in requesting information from participaling advertisers. 


DEADLINE: Ad copy is due 2months prior to issue dale.For example: October
RATES: 1x-$475 3x-$450 6x-$425 12x-$375 issue closes on August 1. Send your copy and payment to THE BUYER'S MART,
Prepayment must accompany each insertion. VISA/MC Accepled. BYTE magazine, 70 Main Street , Peterborough, NH 03458. For more informa· 
AO FORMAT: Each ad will be designed and typesel by BYTE.Advert.isers musl tion call Karen Burgess at BYTE 603-924-3754. 

ACCESSORIES 

FREE CATALOG 
Ou1stancli119 p 1c&S on computer accessories lor 
your cornpu1et ancl workStatlon. Our catalog 
rearures a wide seleclion or quailly p10<1uc1s to 
meet all your accessory needs . Call or write today 
to receive your free catalog. 

UNTEK COMPUTER ACCESSORIES 

POB 8056, GraM Rapkls, Ml 49508 


(616) 241-4040 
lnqLJiry 720. 

COMPUTER PROTECTION 
• UPS • LINE CONDITIONERS • 1SOLATOAS 

• MODEM PROTECTORS 
• AC POWER INTEAR UPTEAS 

- HUNDRE.OS OF HINTS & PRODUCTS 

FREE CATAL OG 1·800· 225·4876 

ELECTRONIC SPECIAUSTS, INC. 
171 So. Main St .. POB 399, Natick, Mass 01760 

1-800· 225·4876 

lnq""Y 693. 

• • . SOFTWARE PUBLISHING••• 
GOS o~s a !Mete varie'ly or servic::O$ Nl \M.11 l'IOIO QO'I ~r 
SOf!W3irO ~ 1tio ma11t · Address ~r noodS ~ 00$ 
• ISM ~ytt CIOl"lw>il l ·MO bonc!O•S1$1•PS 
• UbOls. ~M-. OoSI< ~Wk diSkOIWS. 
• 04k OU~ - 100'!+> -t"'°"l>Otl 
• $1'\nt"l k. wt.a.»no •~ pt~ O.$SOl'l'lbly' 
·~ tutr.-trounct 
A "'d packaged ptOOIJClcan m e ine allfl!lrence In malong 
a sale Col •• now' Vl$AIMC 

G UNCO 0 EVEl.OP"1ENT SVST~MS(31 2) 392·2492 
l920 R«lgQ A>'O MotogOO<> Hll . IL 6000-4 

lnqu ry 102. 

FREE CATALOG 
Thous.arods ot pafls and ~~i;lus Electronc pans 
at super low prices. FAST O ADEA PAOC ESSING 
ANO SHIPPING (95% o1 all orders shipped IMlhin 
48 hOursJ. 

CALL OR WRITE FOR A FREE CATALOG . . • 

ALL ELECTRONICS CORPORATION 
POB 20406, Los Angeles. CA 90006·0406 

1-800·826-5432 
lnq"°)' 65'C. 

PRINTER RIBBONS 

Guaranteed First Ouallly - Colors Available 


Proi!w;tiono_,.'*'lti/ :! & t:1 

C. l1oh Prow<iter Nylon $5.25 SJ.65 S3.35 

Epson MXIFXIRX 70/80 5.25 3 .65 3.35 

IBM Prop<inter Nylol'l 7.75 6.70 5.70 

Ok1cfa1a 182/1921193 N)'IOn 8.80 7.60 6.45 


Pfices include delivery in Conlinenlal U.S . 

Printer Ribbon Supply 


P08 92014~ • Nomoss. GA 30092 

800·438·77C5 In QA. 404-446-1 547 


ACCESSORIES 

SOFTWARE PACKAGING, DISKS 
Clolh ~ers&sips Ike IBM's Vifl'jl bmdelli, boxes, and 
lol:lers--man1 si'zes. Disk pages. en...ebpes. &labels Lo.v 
qly. imprinting. Bulk & branded dis4 .1uc11 ~ orel Lo.v 
prices. Fast ~ Call Of write IOI FREE CATA LOG 
Anthropomorphic Systems Limited 


376-B East St. Charles Road 

Lombard, IL 60148 


1-800-0EAL-NOW (312) 629·5160 


Self-Inking Printer Ribbon 
For users o1 Olddst• and other open $PQOI ribbon 
printers. Controlled Prlntoul D.,..ices are e new kind o1 
prinllng ribbon that 10-lnk themso1""8. and w111 lesl IS 
limes tonger than the nbbon you are now using. For 
lu~he r inl0rma110n plea&a call or write. 

CONTROLLED PRINTOUT DEVICES, INC. 

POB 659, BatdWin Rd.. Alden. NC 2!3704 


(704) 684-9044 

lnqulf)' 679. 

DATA CABLES & PARTS 

EIA FIS2'32.C Data Callies · standard. extended 

distance. Tcllon Assemblies. Also Ceo1ron1c.s 

(paraiieQ. C08llial (RG59U. RG62A/U, Oual Wang, 

lwin·axial). Ethernet. Ribbon, IBM. DEC Compatible 

cable11, AB SMlcMs. conrieCIO< partS. bulk cable. 

tools & hardware (wall plates) Send tor Catalog. 


Communication Cable Co. 
POB 600-B, Wayne, PA 19087 

215-644-1900 
Inquiry 675. 

LOWEST PRICES ON DISKETTES 
511<' OSCO .39. lilJh Doi>Sit)' t.65. 

3\li " SSHD 1 25. OSHD US. 
• Uk!tlme ....arranty • lnciudo$: t~~-
• 1()0q4) o-roc ~ rot • Reintotc.ec hub nng 
" F1rte$1. ~ • Labek 4 .,,.,,111 praoct tabs 


Jtdd 100 1hlpJJ'ni po.r 100. Minimum 100 dl.skenos 

Seu•CI check CK c . CA realdenLS add 6'h CMi. sales lax. 


So.m• d(ly $hlpl)lng. 


Data Bureau Inc. 
Ul33 Westwood Bl><l .. S10. 120, ID• Angele3. CA 90024 

213-479·0345 

l"'lul<-/ 683. 

PRINTED MANUALS 
Cornerstone PrinHng provi<les your choice of lul l 
soltware publishing services. inClucllng rypesel1it19. 
printing, binder selection. disk duplicalion, and 
packaging. Sll\'e SO~ on ll'Jlesenlng. We can 
t~pese1 from your ASCII or Mult lmale w p fi le. 

Cornerstone Printing 
95 Lime Tree Lane, Hillan. NY 14468 

716-392-2386 & 716-392·9500 (co llect) 

lnqviry 68(), 

BAR CODE 

PAINT BAR CODES ON PC 
Priru Bar COdes and Large Texi La.bets on PC Wiih Ep. 
son/OkidotaJIBM Prln1ers ·Code 39, I 2ofS, UPC. MSI, 
000.~0GMARS, AIAG. Text up 10 1" tall. Ale input. 
Menu driwn S49"299. NEWI 8K Ram·Aesldont pro
gram prlnts bar code$ from any user program or e..,en 
word prOQ&ssor - S 179. (S239 with largo 1ext1. 

Worthington Data Solutions 
130 Crespi COurt. Santa Cruz. CA 95060 

(408) 458·9938 

"1oulry 775. 

BAR CODE READERS 
Ptogram•transparent, KeybOerd lntorloco 801 Coefo 
Readers tor ISM PC, AT and compa~blM·S495. Otner 
wedge reader> for IBM 3180, 3178, 3278, 5251, 5291, 
and RS-232 torminols. POl'lablo e., Coda Roaefors from 
$325. Programmobte Hond·Held Panable5-Sl 200. 
Free PC print ptegtam wilt> re&Oer pu1oha,e. 30 day 
mon&y·baci< gua,anr&11 on all p<oducts. 

Worthington Data Solutions 
130 Crespi Court, Santa C ruz. CA 95060 

(401) 458·9938 

BUSINESS OPPORTUNITIES 

VIDEO STORES 
We need ambitious dealers in all U.S. stat9S 
and Canada to market a powerlul system 10 
computeriw video lape renlal stores. 

WINCHESTER DATA 

PRODUCTS INC. 


3301·Execulive Drive.• #204. Raleigh,N.C. 27609 

(919) 872·0995 

REAL ESTATE SOFTWARE 
LEADING SOFTWARE DEVELOPMENT 
COMPANY SEEKS SUCCESSFU L DISTAi· 
8UTORS AND DEALERS TO MARKET SOFT· 
WARE DESIGNED FOR RESIDENTIAL REAL 
ESTATE BROKERAGE OFFICES. TER
RITORIES AVAILABLE TfiROUGHOUT THE 
U.S. INTERESTED COMPANIES PLEASE 

C~LL (516) 621 ·3363. 

Inquiry 750. 

COMMUNICATIONS 

VT102/52 TEK4014 VT220 
Cl\Jr terminal ernutalors turn yOUI PCIAT/jr mlo a full 
rea1ured lerm nal. FeallJJes Include. local pnn1ing. 
ASCII t. KERMIT li1e transfer. sotlkeys. DOS key, AN· 
SI COLOR, 4014 graphics suppQfl G~aranteed 
compal1bil1ty. Call todey lor free Info packet. 

General Micro Systems 
P.O. Box 5330, Hopkins. MN 55343-1553 

(612) 944-0593 
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Inquiry 336 

• /Ot/J ANNIVERSARY SALE • 

Inquiry 55 SEPTEMBER 1980 • BYTE 421 




Inquiry 402 

P.C. Computer Brokers Inc. 
The Place To Buy Your 
Computers, Printara, Software 

And Acceuariea 
T•c-~ Height Drive 
3soK • 89.. 
S.maung- TTL Monitor Green 
or Amber •7999 
Ring King Printer Stende . 
10" Wide ............ ..... ... ..... •24•• 
15" Wide .. ... ..... ... ...... .. .. .. •3ge• 

Call Toll FREE 
1-800-245-4122 

IBM PC Clone 
Data Link-One Year Warranty 
FCCApproved, 640K, 2 Drives, 
Monog-aprks Caret. Mono Monitor, Pera. 
Art. Ser. Port, 8 Expansion Slots, 
Keyboard, MS DOS. Leading E'dge Word 
Processor & Sj:read Sheet. 

•9959• Complete 
Also Available With 20 Meg 

~~ 1 129599 Compllllie 

WOl'd Pe"'9ct 4.1 ........ ....... -ear• 
Monochrame GNphic9 Card 
FCC AppralNld ••••••••••••••••••••• '88" 

=~~r•449oa 

Devices ....... .... CALL 

QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 

Inquiry 289 

Protect Your 
Private Parts. 

P.C. Computer For Rep.ire 
Send P.C You- Ccniputer ~r£. Oi.r 
Authori2Bd Tectricians WI. Repai- And 
RewTI Jt To You. 
fcNoA JN C.11 

Modem• 

Pec:kard Bel Ext.emal 300/1200 

bd .. .... ............................. .... •1cr• 

Zoom lnt.ema1 300/1200 bd with 

Software ........... . .... ...... . .... . . . 924r• 

Ewrex Jntamel 300/1200 

bd ...... ....... ...... .................... •14r• 

Prices Subject to Change Without Notice 

=11-=.-=- ·i ...... ~j&:~.. tllJ lllliilil V158, MIC1 
- &. Choice. 

TheM Pricee AN Goad Far Meil OrderDept. Only 

P.C. Computer Brokers Inc. 
3879 East 120th Ave. 
Thornton, CO 80233 

(303)450-6727 

Cal Toll FREE 1-800-245-4122 
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NEC PRINTERS 

{1 Year Factory Warranty) 

Pinwriter P5 ....... . . $ 930 
Pinwriter P5XL. . . .. . . $1075 
Pinwriter P6 .. ....... $ 450 
Plnwriter P7 . . ... ....$ 615 
Elf 350/360 .... ......$ 380 
3510115/30/50 ........ $ 715 
8810115/30/50 .. ... .. . $1040 

Optional Forms Handling 

RAINBOW\ •Ol!llOIOG.c• l'tC 


1'1'111 Sk)'J"'rk Cin:te, Su.. £. Iovino. CA 9l7M 

l'l>onc: (714) 261-0?llTcla.: Jll6078 


Inquiry 291 

MEMORIES- -DRIVES - PRINTERS 

* MK/ 1181</1118K D-AAMe at LOW PRICl!ll
* H-P \t-r• 12eK l.Jpgrllde ..... . .. . .. S3•.H
* VI0..5 .. .. . 114.00 I V~ . . .. . 111.00 

1130-8 .... •11.00 * 8087 ..... 8115.00 
8087-1! ... 11H.oo I 80187-:1 . . 8110.00

* M1mcwy Board• •nd Maclul• 
JRAM-2 Pur"1iel or Seriel >W!llK ••. 81R•.llO 
JRAM-3 IJRAM-AT f'llt. or Ser. w/QIK ••. 8 177.110 
JRMI AT0 3 f'llt. or Ser. ...-GIK .•.8111.110 
Slrll'l!r .,,. SMSar Clod: modulo .•...••aua.oo 
SoNPor .,,. SorlSer modulo ............ .Ill.GO 
Clod<IC•IMder....,,... ................ .Ull.00 
JOISKETTE mocUe . . . . . . . . . . • .....8135.00 
Jl.ASE.R-1 ..........................8 11 11.GO 

Cencl1 ~ + c:ebles . ...•..• .AO.GO 
Corona .,_ , .• , ........... , , , ..•. O ii.GO 

ABM r-4ti-Futtion Boerd w/304K .....8115.00
* TEAC FD!55-8V OS/OD Diel< iJriw .... 111.00 

wl one yoar f8aoty ~ 
* 8AOfHER Prln'- a a--IM 

M-1509 Oat Meto°b( Prft8r .. ......... IUH.00 
HR-1Sl<L Oo1ov \Nheel PrirUt' ........ 0711.GO 
rwr..nu.....s Oat MwWOoioy ...•.•. ' . NU.GO 
Prn:et Aocessuiee . ....... . ......" off U8T 


... ;iRRAr1T'f AU r c •• .., ...p H"!l·t·d ll.' 1110 01,~ Cf'/ .11.d 
Of;l.L(fi d1'>cu,,.·,1" .1,·.1 11.lt1:1· f'r, .,.1 11 rio'J"'" ~;-· -,1, H u-.q 

c1ur9-."• U:n)l.1no ·l•:.1:lt• t•. 1111,\I .hkl ,.i~'!> :,,, 

AdV9nced Technology Products, Corp. 

PO. Bos 2205 / 11141 Ge<>IQla /!we., Sil°"r Spriog, MO 2lle02 


Phone: 301·933· 3523 


Inquiry 9 

On tioard 6-10 MHz C?U . 20K RAM , J2K EPROM . 
twoRS·232, lS·bit port, 5·counier/llmers 
expandable vra Memory/FDC Board. 
U68K CPIJ (bare board) • .. • .. . .. ........S 89.95 
M68K CP\J A&T (6MHi) .............. , .•••.S495.00 
M0512K Uemory/FDC (ham board) ...........S 89.95 
M0512K Memory/FDC (128K) ... . .. ........$495.00 
fDC/Hald Disk tnter1aoo option .. . .. . . . • ..$150.00 
M68J<E Enclosure wt power supply .. . .. .. . •SZ49 .00 
M68K Monitor EPRVM's ..................$ 9S.OO 
M68J< Maeto Cross "'5semblt" ... .. • ......Sl!>S.00 
4XFORTH OSw/assemlller. e41IO< . . . • . . . , , 5295.00 
CP/M 68K OS w/"C" ~mplftr ............ ,$395.DO 

EMS Eduallol\&I P.0 . Boxl6115 
Mlcrocompuler lrvlno, CA 92.713 
Svotomo (714J 8S4°8S45 

Inquiry 117 

A professional package enabling 
you to design . edit. print [, plot 
electronic schematics. Supports "A "' 
through "E" size sheets. over 2000 
Unique Library Parts, Part Rotation, 
Unlimited Hierarchy, Grids, Auto 
Panning, 5 Zoom Levels, Rubber. 
banding, Powerful Macros. Hi-Res 
Color[, Monc;hrome Graphics, Mu<:h 
More! $495 Includes Everything. 

Call To Receive Free Demo Disk . 
OrCAD Syst.ems Corporation !liEE 

1049S.W. Baseline St. m:tij 
Hillsboro, OR 97 123 

(503) 640-5007 

. 


8051 
PASCAL 
CROSS 

COMPILER 
For MS-DOS Computers 

SCIENTIFIC ENGINEERING LABORATORIES 

104 Charles Streer, Suile 143 


eos1on. MA 02114 T1>I 617 262 3903 


Inquiry 303 
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Amdek 3lOA . . . 143 Amdek 725 .. S35 
NEC Multisyl'lth .. S39 PGS HX12E . . 495 
Samsunam .. . 89 PGS MAX12 • . 158 
SamsUDO 1251 . . • 72 Taxan 640 . . . 495 
Tatung 1360 ... 399 Ta1ung 1370 .. 449 
Thom 3131 151. .. 388 Wfse620 ... 385 
Thom3638251 .. 375 Wyse 700 ... 1125 
Zanitll r.160 . . . . 515 Zenith 1230 . . 92 
Roland/1l"IRGB/6401240/.37 •... .. 289 
Satlt.1113"/Comp &RGB/6401200 • .. 359 
Thomsont14"1Color Comp/~ple . ..• 139 
HitacilitMitsubish.i/NanaOISperry ... CALL 

MODEMS 
Anclior Volksmodem 12 . . . . . . . . . . 132 
Mellor lightning2400/Soltware .••. 299 
H1Y1sSmartmodem 1200 . . . . . . . . 388 
lncomm2400llJpgradeable4800+ . . ~5 
Novation 2400 Professional . . . . 499 
Practical 1200 Half-CardlSottware . . . . 139 
l'nlmetlleus PnlmDdem 12006 . . • • . 189 
Prometheus 300.CJAp llCJSottware . . . . 76 
Racal-vadic 2400PCISoftware . .... . 389 
Zoom 1200PC·XLIRAM/Scftware , , .• 229 
US Robollci Courier 2400 ...... .. 378 
Zoom llE Internal/Software/Apple .. . •. 9.2 
AST/Codex/RixoJ'l/UOS/\len·Tel . ... • CAU 

COMPUTER 
AT&T 6300/640Kfl Drive . • • • . . • . 1499 
Cordata PC400·XTIPortableJ20M . . . 1499 
Sharp PC7000 Portable/2 Drives .. .. 1139 
Sperry IT/1M/40M Hard Olive . , ... 2899 
Toshiba Tl100·AT/Porlable/10M . • . • 3199 
Toshi ba T1100 + Portable/2 Drives . . 1499 
Wyse286·AT/640Kr1 .2MOrlve , •.. 1795 
Altos/OlivettiMd.eo Tech/Z.en"h .. .. CALL 

IBM 3161-11 . . • • 489 Altos 111 . . . . 555 
Klmlron ITT . . . 435 Altos IV . . . . 355 
Oume OVT 101 G• 293 Ampex 210 .. 365 
Televldeo 905 . • . 289 wtse 30 . . . . 289 
Ttlll'tldeo 955 .. 445 W{se 50 . . . . 415 

, Terevideo 9220 • . 459 W{se 60 . . . • a5 
Visual 65 . . . • . 399 Wise as . . . . •38 
.Arlds/CIE/Uberlyllink/Ze.nith •...•. CALL 

2 SPEEDS TURBO SYSTEM 
FULLY IBM PC/ XT COMPATIBLE 4.77/ SMHZ 

• 640K on Board RAM 
• 2 Floppy Disk Drives 
• Disk Conl roller Card 
• 150W Power Supply 
• FCC Type Sl]de ~e 
• 'AT Slyle .Keyboard 
• 8 IBM VO Slots 
• 8088·2 Micro Processor 
• &l87 Co·Proc4?$50r So::ket 
• 4.77 MHZ/8MHZ Clock Selectable 
• Monilor and Display Card Nol Included 

Fully Assembled and Tested . . . . . . . . . . . . . . $59500 
(Other Options and Configurations Available, Please Call.) 

PINECOM AT SYSTEM 
FULLY IBM AT COMPATIBLE 

• 8/6 MHZ Clock Selec1able 
• 80286 CPU 
• 1.2 MGB Floppy Drive 
• 200 Walls Power Supply 
• Hard Disk/Floppy Disk ControUer 
• 512K RAM Expandable 10 I MGB 
• Clock Ca.lender w/ Ballery Backup 
• 'AT Style Keyboard 

Panasonic 1592 . •09 Starlll1210 . 180 
Toshiba351 Col . 1199 StuNX10 . . 245 
Toshiba 321 . ... "95 Talty MT86 •• 425 
Data Prod/Data SOIOlablOIFujitsu .. • CALL 
Genicom/JukVTelevldecfTI ..... .. CALL 
Bu fterSICablesJSheet Feeders . . . . . CALL 
Stands/Switch Boxes/Tractors .... . CALL 
Hou1lonllollnelftol1nd Plan111 . . . . S.WE 
Houslollikurll/Summa Dlglllllln . . . SAVE 

DISK DRIVES 
Gamma Orlws/Apple Compat.ible .... 119 
IOMEGA Dual 10M Bernoulli WllF , . • 1~5 
IOMEGA Dual 20M Bemoutrl WllF . . . 2495 
Mountain20M Hard Gard ..... , .•• 699 
Seagale 20M H1nl Drift Kii .•...•• 405 
Tallorass 2SMOriveJ60M Backup . . . 2199 

OTHER Pl.OPPY AND HARD DRIVES 
Alloy•Archlve·CDC •Corvus•Irwin 
• Maxtor • Maynard • Mi1subishi • 
Sanyo •Panasonic •Priam •Shuga rt 
• Tandon • Tulin • Teac • Tecmar • 

Western Oigilal 

PC Monochrome Graphics Card ... .. . 89 
PC Multifunction Card/OK .•.... •••. 85 
HerculesMonochromeGraphics ..• . . 188 
STB EGA Card . . . . . . . . . . . . . . . . 259 
Paradise EGA/Auto-Switch ... .. ... 375 
Sigma 400 High ResCard .••••. ... 439 
Tecmar EGA Maslar .. .•••.•... . 265 
rntelfMletote1rJPersySVOuadram .... CAU 
Praclical/TaxanlThesysNutek ..... CALL 

WE ALSO CARRY 
Epson JX·80 Color Ribbons .. ...•. . 12 
Microsoh BUS Mouse WIPainl . . . • • . 109 
PTl·85Su1ge Proledor(#l Rated) .... 52 

cabtes/Chips/Oisks/Graphics Ta blets 
Joysticks/Keyboards/ Power Supplies 
L..abelSIMIWStands/Surge Protectors 

LOWPRICES .. .. .. ......... . CALL 

a~inecom · · 
SPECIAL SALE ITEMS 

20 MGB Hard Disk w/ Controller (ST-225) ...... s39000 
300/ 1200 Modem Card Hayes Compatible . . . . . . s13500 
EGA Card With Printer Port and 256K .. ....... 526000 
Tape Back Up Irwin 10 MGB .. .. ....... .. .. .. S36000 
3M IO MGB Tape For Irwin ..... . ........ . .. ... 52500 
Logitech Mouse System With Software ... . . ... . .. 58500 
Samsung T.T.L. Monochrome Monitor (Amber) ... 58500 
Mitsubishi RGB Color Monitor (12H) ........ . .. 526500 
TVM 3 Way RG B Color Monitor (13") . ... . . . . ·. $J400o 
V-20 Ny NEC Turbo Speed Processor .. .. ..... .. 51600 
8087 Co-Processor Chip . . . . . . . . . . . . . . . . . . . . . . 512000 
Surge Protected Outlet Strips, Master On/ Off Switch, 

Power on Light , Circuit Breaker, 6 Outlets . .. . . S1800 

Monochrome Graphic Card w/ Printer Port . .. . . .. 57500 
Color Graphic Adapter w/ 2 Composite Ports . . ... 56500 

Eprom Writer Card With Software Read , Write, 
Copy Vert ify Any Eprom 2716-27512 ........... s9500 

Joystick For IBM With 2 Firebuttons . ... . ........ St600 
Game 1/0 Card For 2 Joysticks .................52600 

PRINTERS/PLOTTERS 

Citiz1m 1200 . . . 179 Canon A40 . . 235 

Citil'El1 MSP10 . . 275 Canon Laser 1935 

Citiren MSP20 . _ 319 NECCP7 _.. 735 

Cordata U!se r .. 2175 NECPSXL •• l125 

Epson FX286 • • 539 NEC P6 . . • . 445 

Okidala2410 .. 1795 Okidala 293 . 6S5 

Panasonic 1091 . 228 Okidata 292 . 511 

Panason ic 1092 . 299 Ricoh 52LO • 795 


Inquiry 7S 

BOARDS 

AST Rampage!PC-XT . . . . . . . . • . . • 2.39 

AST SixPack Premiurn1512K ••.•••• 3"9 

ATI G111phics Solullon . . . . . . . . . . . 199 

Orange Grappler + (Apple) •..•• . ... 69 

On:hld Tiny Turbo 286 ..... . .•• .. 439 

OrchidTurbo EGA . .. . ......... . 589 

PC 576K RAM II-Oard (OK) . . . , .....• 59 

PC Color Graphi"Canl • . • .... . . •. 79 




Inquiry 405 

Discover The 
Dilference ... 
2 FOR 1 LIFETIME WARRANTY 
• Petformo.rtce •.tce<-ds A/VS! specifkarlon.s by 62.5-. 
• Eo.eh crtsrteur IOO"'e lcsled and cert!fit'd c,-rorjn."C 
. ss•. cl ppittg r-tl.IC( • Ouer 10 milllon.po.s.$CS per track 
' Reiaj'otced Hubs • Tyuek (not pa.pcrJ skl'lli!:S 

SS.-OO • W/ P la.bs and ID la.llels DS· OO 

.54 5 1/. 48 TPI .59 
Simply Lop Brand-Name Quality, made In 
the U.SA. to our specifications by a leading 
mantifaclurer. Factory polybagged in lo ts 
of25. Quantity discounts auailab!e. 

R America's
ircENTEclt Premium Qua!it~1

Color Diskettes 

"" TIMELESS WARRAll'TY 
v Potfonna.n<eexceeds A..li.SJ.spttlfimllons by 8811\ 
v Ea<h disk IOO'lr. 1ested an.d tettifitc1 
v 14 COlORSfor data or9aniza l ion 
v [>l(g .of 10. 'Y""k •leeue~. wl p lo.bs. and ID labels 
SS.-OO OTY. IQ BOXES OR OS· OD 

.74 iOOOISf<ETTES 

S 'I•" Color , BOXED, 48 TPI , 98 
1.39 3.5" Color. BOXED 1.99 
,64 5 '!.'' Co lor,BULK,48TPI .88 
1.30 1.92 

2.05 

6800/6809 
Micro Modules 

$89.96 
..OWhure 

CIO•·A-<<K 1 195 l>Co-a-...• ' 255 1'1 

AL.so, WI tf,1,Vt rHI MO;J CO f.lf' ,hl 1),1.U, CO p.IYt"Tll'l: 
UNJY OOHVIRn RSIU URJ AL TO ClffTRONICS P'ARALlll 
01' ll'ICI YWA, nnt Do'r MOYJJIO 'UMf'IRS: UUI) IU1TI AM O 
PRD1000l J UJ.t.Y PROOR.AMAlllLI mou: ,.. TO 19100 IUUDS 
~MCiUDIS OtR. AU. XOtiiXO,,. ;AJl:ITY, t l4' 

DOU I 8Q l"I r==Jll ~ 
r"J POW•l t<r»l t u•o:•"l·••tf01 1ndod... ~ ~ 

~ serial()pa.iallel 
DCU bi -directional oon vert.er 

INT&cTRA r•••- o.,u11 
::w I r-1 •fRA r+n dAMlff1U ll&. VD 

M(IUitfTA IM 'lf ll'lit •OAo1 f.I04,. 

- - (415) 967- 8818 TX 345545 

FHL QT Plu1 
• Mullkl18rfMultl-1Uklng 
• 16132•8.h 68000 CPU - 10 MHz 
• 4 IO 8 Uaera 
• 612Kb RAM to 10241<b RAM 
• 2 Ill 3 8-Btt Peral~ l/O l'lln9 
• Ha/Cl Drive (2IO Mb or 30 Mb) 
• 720Kb Floppy DIM! 
• Soltwani Included: 0$9188000; Bael<:; Word 

P<Oee$Slng: SP19adsheat: Ulililles 
• Opllons: 512Kb RAM 8oerd 

4 Serial Altt Boan:I 
4 Port $30 1/0 Board 
Pascal and C 

Du/er lnqulrln lnvlr.d 
Fnnk Hogg ubomory, Inc. 

315-474·7858 TELEX 646740 

Inquiry 136 

Wmerican 

THEBAllE 
JCT TURBO 

SYSTEM 
5399 

9087 . . ..... $119.00 
80287 . . i75.00 
64K . . .. . .. .. .99 
412561<·150 2.39 
412561<·200 . . . 1.99 

V·20 .. 
FLOPPY . 

. $14.00 
75.00 

Semiconductor· 

XT & AT ADO ON CARDS 

For AT, XT. Coml)i!q, & Corona; 


20MB tl.Wd M.oe $325 30~~L~r.$499 


TO ORDER TOLL FREI CALL 
1·800·237-5758, EXT. 815 

liuide Flarida Technlccd Lin,e 
813·961·9444 1-1113-961·5584 

Prfcu. 'ill~{•ll fod'lcn9• . Add l .2 ... '" YllllMC pun:h•MI. 
16520 N. Flodda A,,.,., I.uh, Florida 33$49 

v LIFETIME WARRANTY 
v High qual/ly ondconsUrnnlly reliable 
.,.. More rl!Jidjaclcets than'""'' /><!fore 

SS.OD OTY. 5 BOXES OS.DO 

.74 5.25,48TPI ........ .. .....................99 

1.35 3.5, 135 TPI .......................... 1.95 

OS.HO 96 TPI,IBM AT Compatible .... ......... 2.09 
CIU for but 311 prices on heed clulllng and dall catttidgH. 

1i {fo rdablc Quality

llBShUB fl>,• 111 crcc111J1e va1ue 
13csl Prices Euer' 

"" L.IFETIME WARRANTY 
"" Po.ctory Pre· h (n BOXES of I 0 with sleeues. wfp 

lab, IV laba!s 
SS-DD oTY. 10 eox:es OS.OD 

.63 .695.25,48 TPI, box ol 1 O 
1.59 3.5", 135 TPt 2. 19 
High Density, IBM PC.AT Compatible ..... ... .. 2.09 

BULK 
SPECIAL OF 
THE MONTH 

iHade rn U.SJ\. 

.... LIFETIME WARRA!nT 
v B....,.,tc!.o ANSI sl"'<'ificalfons MULTIPLES 
,,ii' lncluctt.s T!futi'k Slt'tl1.tes a.nd wlplab 

38¢5%DS-DD 
ORDERING INFORMATION 

TERllS: Froe""' ol \llSA. M:Mle<eatd, and Amoricl>n E>:i><en P.0 
oideMi aoc:ep1e<1 r.om ·~-- ••i.d 3A<? "' be11~ . 
goyonvnon13ftd sdlools on~ 30. PAYMENT : Add $300 pe< 
100 dlsl•m"' or r.ae- 1t.ereol, add $3.00 '"' head cle•IWl!I ~r .. 

dozen flllbons, add$3.00fol C000<ders.. 

PAICE PAOlllSE: Yle ""' oe~.. "" - d-ed price on ll>C 

sarn8 ·j)l<)dutt$ •lldQU3~111ieSad>mti>od NDionally. 

lol FIN ()dor tJnt· -..._,IJnr 

1-aoo-2aa-24n 1-801-561-0092 

S1 
199 CollagC' Avenue 

omputer s.11 L•'• c.11 ur." a1010 . . Hours Sam to 5pm 
ffairs. inc. ,,mol1mln 

Inquiry 381 

COMPLETE MONEY 
MANAGEMENT FOR 
HOME AND BUSINESS. 
•Cheeking, Savlrigs-alld Cl'lldlt Card 
Momt. •Smart Account Reconcller 
Wflh Autollllllo Emir Deleotor 
• Budgeting• CPA Designed • 
Financial Slatemen11 • Graphics 
• On-Urie Help Screens. High 
llpeect Flnenclel Data Bue• lnqulry 
Reocn.• ~pc.taulllor•Tutorlal 
• Notcopv Pn*ollil llmpllfiee 
"llUI Prepa_ratlon • t.tuclt Moie. 

• DOS partitions to 
1 GIGABYTE 

• Spans two drives in one 
bootable partition 

• Supports big drives on 
AT and XT 

• Secures data 

GOLDEN BOW SYSTEMS 

s120 ·i· ' 2870 Fl ll11AvenueS3 shipping/ • Suile 201 
11.ondllnQ Sa.n Die~ CA 92100 
~.::~~,. o•dtrs ~ , 619/298-9349 
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• U . L recognized, yellow card available F 11e , E·10111 5l S) 

• Meet FCC class B, European safety spec. 
• 115/230V AC convertible 
• Low nolse DC fan 
• OVP, OCP, short circuit protection 
• IBM slandard pfn oul or Faraday type pin 

out selectable 
• 100% 24 hrs. burn-In 100% pre-shipment test. 

One full year warranty 
'ftwPC•~•~Dlf'._.. •*'9ftOl.mak.t....,,.10i1 ~ 
~CC::.-:,~~~17~......,.w·•~MOt•yo...tmlr-. 

599.00 

Hard Disk 
Controller 

, I ! . 
;,.:_ ·,. • p ~= 

Enhanced Graphic Adaptor 
ISM CompaUble $2ae.OO 

w I o printer port w I prlnler port 

''"""""'....._..,_ IEGA Monitor $459.00 I 
: ~rC.::0wi~°"liBM'" ~eow."'·~......,~---------~ 
• ~MO:..:l~IBM'~~tobMl!I~~· 
• PMdll pan t LJQhl pitfl- llWh'tat:9 

• Monochrome 
T~MM1mA,0 &1 ot.OO 
SMnluftQ J U ;OO 

• Color HI-Res f6'IO • 200) 
UH,00 

• Enhanced Graphic (6o11i. l!Ol 
T.tyr.g e.... ,JlllO loll6',00 
~ H)l-l:tt;: U.H.00 
.~EGA 

~P.IC-22 

DISK DRIVES 

·-1"..e !d&V l- t ot..00 
' 2 Mii:Mf\t 

· ~·-,~·~10 MB 07'1. DO 
20 li4B st.zH t:lH100 

• 20 MB Sl-402'9 (40 ~)~~ ll7t.OO 
• lO MB 5TACOA (~ W~) tfr,,... DNy IMt.00 

" 11 llll~""""°CilOllilll S', Cl"'°'°" 'Y ·· "4"· 00 

.·--.,... ~ 
'· ~ ""- .. .· 

599.00 

XT CPU Board 

• 11SV / 230V AC npo.11awio11BCH 
• 1"poll C\lfl'M'll :ZSMtCt 
• 'ZOtlHr.omlf'IUOvlo 
• 'f'Zcyc11-~11'AMrM1llf• ."'*"" ..,,. lfU'lll 20 ~· (200W)""" Ml*"----lWNl• 5o 12" 11'17"w l),if6" 

• 
INTERNAL 
Sysgen 20 MB 
Sysgen 60 MB 
EXTERNAL 

.. $575.00 
' . . . ' $745.00 

Sysgon 20 MB • •..••.. $749.DD 
Sys9an 80 MB ........S955.00 

' . 

. -~. ·."I 

' I EIA,.AUl:Z ,pon {2nd~ 
• l2'1KIO l ..51it6~ 
• E&pal'kl.lblilla !IMB [~trr.~=~ $169.00 

• , eu. RS232 ~ f2ro ~ 
I e.ntraftlCI. p.Kd9f po'1 

$99.00 

Modems$149.00 SPECIAL 
• FC 830 512K 

memory exp. card ..$69.00 
• FC 830S 

5761< memory 
..P. card • • •.•• , , .M!9.00 

• FC 930 seriaVparallal 
edapt0t f0t XT ••..•$49.00 

• FC 530 
monochrome controfl er 
wlp<in18f port ... , .. S79,00 

~111111111111- : ~RM.II 
• t2M 

,,...,. 
Terms: 
• Mifl snipping & haMI·~ 56 00 ..... • CA •H 800 6 ~D 141.1 
• Ro-s1oclu1tg c'1•rge t!J U• 
• No rtri good~ wlo l} RMA i'IO 
• P4'61;H $1,'l bjf)(I 10 1;'httn9Q" wlQ DO'lt(O 



MICRO 

SUPPLY 

ORGANIZATION INC. 

MSO, the leader in cost effective computer 
systems, is offering the Sanyo MBC 1200 
at a giveaway price! 

The MBC 1200 Accounting Software 
-G/L, AIR , A/P , Inventory and Payroll 
modules retai l for $398 per module. Now 
from MSO you pay only $99 per 
module or all five for $299! Second 
disk drive with fan-option available. 
COMPAT disk ut il ity available. 

the 
giveaway. 
~ 

fJSANVO 
MBC 1200 

SPECIFICATIONS: 
• Two Z-SOA (main and subsidiary) CPUs wi th no· 


wail mode fo r fast execution, subslantial 

memory capacity (RAM 64KB, ROM 4KB). 


• High-resolut ion fu ll graphic function with 640 x 11::1---...j400 dot matrix display. 
•Choice of 33 or 40 line text mode. 
•CP/M operating syslem complete with 


interpreter. editor and all utilities . 

•Easy-to-use Sanyo graphic BASIC. 
•One (MBC 1200) or two (MBC 1250) in1erna l 

double-sided, double-densily, double-t rack, 511• • 

sl im-type 640KB formatted mini floppy disk 

drives. 


•Special design fealuring detachable ergonomic 

keyboard with coiled cable. 


•Interfaces for Centronics printer and one RS· .1::t;. ·It1 ,__, _· 1 mi 
232C port provided. 

~~.;::~ \~~·~~~rdM'1,'bve1~~~: I il"'""""'""'~"""''''""'''''''''''"'"m•rn%••'*""'''"'"""n ·"· "··"•·*'"''~"'"'''"' 1160 1200 

& $599 (with pu rchase) ~=~'. FREE SOFTWARE 


==::::;:::::'==='' ''''=':=::::::::::=:=::,,,,,~,,,==:==:=:::~~=, :::::=:=,,,,,,,,,:=~====:::::::::=~=~=:'''''''"-'==~' ' ' '''::::::::::=:=::::,:,=~=~=-~::::::==::::::~::: • Wordstar • S pe11 star 
Printer specials with purchase • Calcstar • Mailmerge 

• lnfostar • Basic 

805/393-2247 
All sys1ems carry lull 90 day warr<inty. 

CASH PRICE ONLY $

Check on advanc!!. Add J °lo for VISAIMC. Shopping 

& handling cha rges wo l l be added lo each Ord er 

Fo,r our catalog wllh complete details 

and prices, send $2 to: 

Micro Supply Organization , Inc. 

4909 Stockdale Hwy. # 180 

Bake1sloeld. CA 93309 


15% Restocking on Returned Orders 
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--

P.C. MEMORY HOT LINE 
LEADER IN WHOLESALE PRICING 

(MAJOA AMERICAN/JAPANESE) 

DRAM CHIPS 
/ 4164 
/ 41256 
/ IBM PC-AT CMPTBL. 
j XT CMPTBL. 
{ 20MB HD/HH + CNTRLR 

~ 
$2.30 
~ 
~ 
$389 

SEAGATE HARODRIVES: 
SHD51f!!t1 OOMB ftuwt Ifft PC 110 HH ll'$ 
S!ll$ 10M6 Hl1 sm PC-A.1 FfD tfH nn 
WSIRN DIG CllTRLR WX2 s tt MOOEM121lOXTR Slit 
'.JOMB HD IHH • tlllALfl HAI llSK llL\O Cl NG Kil s. 
1tJ( $!8V ffD H9 PfllflTER • MONITORS J:All 
J>C.AJ CMPl9ll MfBOAJID 1515 C(JNTll(IL 811.lRES CALL 

• EPROMS:•PROCESSORS 
8087-2 BmHz $160.00 27C256 250ns se.oo 
IMNl?.J SmHz $120.00 371$6 250n• $6.00 
80287·3 SmHz $130.00 27128 250ns Sl .25 
802.87"8 SmHz CALL 2764 2501'S U.00 

Mall)' 8000 SClriOS in ~ 

Also v.e carry 7500, ?4S, ?• lS. 7•ALS, 7•HC. 74HCT, EOL 
In s.1odc. Abo diSkGrios.. l!IGOPios. dtives. monitors. add-ons 
"" PC, >CT, AT, periphl!fals, PC, XT. AT oompalibles. 

PLEASE CALL FOR VOLUME DISCOUNT 

TKl'IMtal M\G. Y~UIM Ol.KOWM C.11 (Ill) )76-14-40 


ORDER T01.,L. FA:EE-COO. C.,h or C.Hhler°s Ched: only 

1..80()..423-MIN fCalif ornla ~dmll 1-aoo-.352:-5611 


(Mil'\. Ci!dM S1 50l 


'" 
Inquiry IOI 

INMO/AT 

PC-AT EXPANSION CHASSIS 
• 	 Full 1 S-bil PC-AT bus 
• 	 10 slols 
• 	 250W ~ $1.lpply 
• 	 Twolans 
• 	Direct ex1ension OI PC·ATbus 
• 	 No sollwaro changes needed 
• 	 lnexPQnsive. simple, attraclive 

O..ler lnqulrn lnvlled. 

U8t Prtc. $1 ,400.00 


/NI Computer Products 
6915 Highleeh Orlve 
Midvale. UT &4047 

(801)561-1100
cOl1IAd Marte Jenkin• 

Inquiry 170 

• For IBM & Compatibles 
• Flexible and Inexpensive 
•Money Back Guarantee 
• Free Technical Support 

Ii\ Fast Delivery 
\VQUA TECH, INC. 

478 E. Exchange St . Akron OH 44304 
(2 16) 434-3154 TLX: !)101012726 

Inquiry 285 

RS·2!2 

Communications Board 

• 	 For IBM-PC/XTIAT & comp. 
• 	 Dual RS-232C inter face 
• 	Optional software supports 

COM 1, COM2 , COM3, COM4 
• Ju mper selectable interrupts 

Ii\ Fast Delivery 

'V QUA TECH, INC. 
478 E. Exchange St . Akron OH 44304 

(21 61434-3154 TUC: 5101012726 

Inquiry 284 

L OW COST U N I V ERS A L 

PROGRAMM E R KITS 


" NO PERSONAL !TY hlOIJULES REOUIRED 
" ON Lii'£ f-ELP AND IEMJ SELECTION 
" ON BOARD 110/220V POVER SUPPLY
" FAST PROGRAMMING MOOE AT SV VCC 
" BU ILT IN MONITOR FOR 1/ 0 DEBUG 
" CAO PCB, SILKSCREEN & SCHEMAT IC 
" SOFTWARE ()RIVERS FOR MOST PCs
" SlPPORTS ALL 5V EPROMS, EEPROMS

AND INTEL MICROCON"UTERS 
KITS FROM Sl25 ASSEMBLED S295 
DRIVERS S35 SH I PPING $'!

VISA & MASTER CARD ACCEPT€0 


B & C M ICROSYSTE M S 


6322 MoJAVE oA. SAN Jose CA 95120 

PHONE ('14)6) 997-7605 T LE~ '199S363 

UN I V ERS A L 

E PROM PROGR AMMER 


• NO PERSONALITY MODU..ES REOU IRED
• ON L INE HELP AND MENU SELECTION 
" ON BOARO Jl0/220V POWER SUPPLY 
" FAST PROGRAMM ING MOOE AT 6V VCC
• BUI LT IN EPROMERASER \ii/TIMER
" GANG PORT FOR FUTURE EXPANSION 
" SOFTWARE DRIVERS FOR MOST PCs
" SUPPORTS ALL SV EPROMS . EEPROMS 

AND INTEL MICROCOMPUTERS 
1qosc-33 $5q5 1. qo9c-3~ sss5 
DRIVERS $35 SHIPPING SS 

VISA & MASTER CARD ACCEPTED 

aa.c MI CROS Y S M S 

6322 MoJAve oR . SAN Jose CA 95 120 
PHONE (~00 ) 997-7665 TE L EX ~995363 

Inquiry 3 

NEW DEALER 

SPECIAL 


XT-CO.MPOTER 

64011 MOTHER BDAllDW/011 
25611 RAM 
135 WATT POWER SUPPLY 
FLOPPY DISll COllTROLLE.R 
FLIP TOP BOX 
IT/AT llEYBOAllO 
MOll0/6RAPHICS/PllN (HERC) 
TTL MONITOR W/SWIVEL 
11 138011 FLOPPY 

PARTS 
ASSEMBll & TEST 

20 MEG HARD DISK W/CONTROLLER 

AT COMPUTER 

80.2B8 MOTHER BOARD 
W5121 RAM 
200 WPOWER SUPPll 
AT BOX W/llEY LOCI! 
SERIAL & PARALLEL CARD 
AO llEYBOARO 
1.2 M FLOPPY 
FOO & HOD CDllTROLLER CARO 

PARTS 
ASSEMBLY I TEST 

30 MEG 40 MSEC HARD DRIVE 

EBA CARD 
EBA MONITOR 

XTPORTABLE 

84011 MOTHER BOARD 
640K RAM 

Oll 
2 

89 
27 
53 
27 
38 
59 
54 
98 
92 

$53S 
64 

$5811 

425 

on 
2 

595 

98 
79 
65 
59 

129 
225 

$1.250 
150 

$1 ,400 

815 

295 
449 

$995 

MULTI 1/0 CARD ~I~ t. 
CLOCK, CALENDAR, [ . 1' 
SERIAL .~ · 
PARALLEL 4f.i!! H;;i((; ~.:-t/ • 
TWO HOil - ' 1' ' I f 

FLOPPY DRIVES 
11010/&.RAPHICS/PRN IHERCJ 
DETACHED llEY80ARD 
135 WPOWER SUPPLY 
PORTABU CASE 
9" MONITOR, GREEN or AMBER 

ADD ON BOARDS - PARTIAL LIST 

K1'·84011TURBO4.77/8 MHZ W/011 99 
LOCAL AREA NET CARO W/SOFTWARE 249 
384K MUlTHUllCTIOll (AST 8 COMP) Oii 89 
MODEM CARD 300/1200 (HAUS CDMPI 141 
DISK 1/0 2FD CTIIL PRN, SER, CLOCK, 70 
CAL CAME 
AB SWITCH BOX W/64K BUFFER (1:2 or 2:1) 94 
AB SWITCH BOX II :2 or 2:1) 29 
CDLOR/6RAPHICS/PRINTER CHD RSB 58 

ACS IMPORTERS 

5311 DER RY AVE... UNIT A 

AGO URA HILLS, CA 91301 

HO URS 9 AM · 6 PM PST 


(818) 888·1092 

TELEX: 299353 POSTUR 
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C ct _,S 

CJ 

)( 

,LL THE BEAUTY AND THE BSD 

$4,995' 

We've Finally Tamed the Beast! 

Full 4.IBSD UNtxn• Loaded with Languages 
Each 375 comes standard w ith a complete 4.2BSD Turn on your 375 and start developing your own appli
UNIX system. We don't skimp on software. And we cations. It's that easy.C, FORTRAN, PASCAL, BASIC,APL, 
can even give you E/v\ACS, INGRES, TEX and SPICE for Assembler, LISP and PROLOG: they all come standard 
those special applications. on every 375. 

A Portable Computer for the Serious User 
At last, a po'Nefiul, portable (221bs) scientific computer for al I your serious work. The 375 combines the advantages of a 
VIV<' "' w ith the size, versatility, and price of a micro. All the software too ls are there. It's even small enough to leave on 
your desktop or take wherever you need it. And it's available direct to you right now ! 

Specifications:·· 
Standlld 375 Features: Options: 
Processor: Series 32000'", 10 MHz, virtual memory. FPU Ethernet: 10 Mbit, TCP/ IP. 

Main Memory: 2 MB RAM no wait states. Mein Memory: 8 MB RAM, no wait sta~. 


Disk Memory: SO MB Winchester. 1 MB 5~ -i nch floppy. Disk Memory: up to 280 MB. 

Se:riel Ports: Four RS·232, integral AFO, up to 38.4 KBAUD Expansion lnte:rfece: SCSI, with optional cartridge streaming tape. 

Printer Port: Configurable Centronics parallel. Spreadsheet: Q-CALC'". 

Size:: 14 x 12 x 6 inches, 22 lbs.. LEASE FOR $147/ montll. 


CALL US TODAY 

====~-S... YmmETRlC~====== 
comPUTER SYSTEms 

1620 Oakland Road, Suite 0200 
San Jose, CA 95131 - 408/279-0700 

• Prepo•d So'es t4X •nd 5"'PP~9 COSIS not onclv<lal .. Specdoc:6ll0'6 subiect 10 ctwlr,ge wotn:>ul notoce 
UNOC •5 • reg.~ere<l ttb<lemolk of AT&T Bell ~- O·CALC •s ~ 11 •- of Ouollty Sortw•re Proclucts VM •5 a trod...,.,.< ol 00911"1 Eq..,pmenl Senes 32000 •5 a trOC!em<lJl<olN•Oonal ScnwconductOI CO<I> 
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DYNAMIC RAMS 

•E. PROMS 
,..,,.~I. 1'5!1..00 """' ..... 

1115.00 ...... ss.21!1 
$t".OO - $l.M 
$CAl.t, """' ..... 

"""" S IU$ ...... S12.5 
1 ULOO """"' S).75; 

1:,:1~ I/alley BM!.• City al Industry, CA 9174\j 
Phone: 81\l-J5268e IMon·Fri • a.61 

ORDER TO LL FREE 
(800) 892·8889. (800) 882-8181 

o:;."°'~" ~Qalitoman 
CALL FOR CURRENT PRICES & VOLUME OISCOIJ TS. 

~~"'IOl'G.IUO • Aot.1~1 \~~1"'~ 
,........ ~1g~ ~Otl'W11000 
Ca.itdttd1 ~hll•tl'l&lll ~6.!o~. .... UJ. 

~~&~ llP5G•OU""d"DO.llPSA~ f100 tlf"ldlll 11Ill 
All MEACtlANOISE IS 100% GUAFlAH'TEEO 

Inquiry 168 

• CROSS-16 META 

ASSEMBLER 

, labilt! drtven 8 116 l>il cron·assembler 

• 	Tobles & E.xample Source f 11es [e u'\Clucl i'lld for 
All o f tl'le fal£ow1ng ~toce.s:!lor 'am. I res~ 

1802 3870 64180 e502 
6801 6805 6809 ~811 
S80oo ao•e 8051 aoas 
8086 8096 ZS ZBO 

• 	Manu.nl conrnin.s lull 1ns1cuc11ons !or e: rc.ohng 

new IBblC!S ro, othet Hu tureJ PfOCMSOfS. 


• Produces 8 f16 bit lnu:tl and Mt>torola hoxcod 

5 .. OSOO lo• PC•MS-OOS 2 0 '" graa1or 

s9995 us S13995CDN 

W~tkfw11Jt ti~~ IAdtM A.IL I & h•ndlln(J· indudcd C1eit-1 
C~d f)!d •• U.139 !:!!. COUI i*.ase S41ec11v· Card "'*'me', 
Nmll Ol1 Cill'd ;md le"• PtlY idOllit. 

Universal Cross-Assemblers 
PO BoA 384. B-Odfotd NS 

CtLnod" 84A 2 )(3 

Inquiry 36 1 
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FREE CATALOG 

Inquiry 278 

~ANSI

CONSOLEtm 


The Integrated Conso le U1ilityTM 
AIJ 1he liulc 1hings IBM forgo! ! 

for IBM-PC, XT. AT & clones. 
• 1.2 to 3.0 !Imes laster oos & e 1os 

sc1een writing 
• mate escape soouencos than ANS•.SYS 
• usable in any language 
• sc1011 1eca11 1ac11i1y 
• compat lblll ty w/PC & AT soltwa1e 
• full EGA suppan 
• 255 character typeaneal.I culler 
• Increase key repeat ra1e 
• no scrolt bl ink lor some aclaotors 
• VT 100f52 emula11on 
• auto dual screnn ci1sabro 
• keyboa.rd mduced br t! kpom 1s 
• window suppon 
• support lor 50 line <lisol ay 
• many many more nrne rea1ures 

400~ M•in u;;il C\.\ 1 'l,hrr \.'J .. r.') &. d"S. iS. ~tr JU'\.I 
Shar('VI a.re- dhl. )25 . 1-\ \ dt.~li.'ntk·d m JJ( - 11 urlil 


h :bru:ir) 6, P-t! · 2: 2 ;1110 m I'*" Juni.' S. flp. I( 


HERSEY MJCRO CO S LTI NG. INC. 

Box 276J, Ann rbor, Jlill 48107 

(313) 994·J2.59 x525 v IS,\IMC 

lnqulry 160 

''CPYAT2PC'' 

IS LIKE HAVING A 

FREE 

360K FLOPPY DRIVE 

Allow cxip1·ing ol llll\1 AT li lc !or use on 
m:--1PCs , r.ompatiblus wi lh 110 rnodilir:u· 
li on of existinghardware or witwore. i\ J60K 
flopµ~· drirn is nol requi red. CPYAT2PC may 
res ide on 1•our IBM PC!i\T hard disk and 

' copie t fil eornn1iro~ul.Jd irrn:lori 1$ in 1slnp. 
Al ~o runs on o1her i\T mmpul ihlPs s11c:h as 
C0:-.1PAQ 286, ZENITI I7.-200. ond KAYPRO 
2861. Dealer inqui ries wckonrn. ONLY S79 
+ 	hipp ing. 


MICROBRIUGE COMPlITERS 

Sky \Vay Bui lding. Sui te 125 


fl55 Sh \\'al'. San 01rlos. C1\ 9~0 70 
(415J 593'.0777 • (415) 595·2150 
~ CHECK. COD \\IEIA:OME 
1i1iiii111f (Prepo)'menl Required) 

Inquiry 235 

IEEE488 

Interfaces 

for instruments, plotters, 
printers, digitizers, PCs, 
Macinto. h , etc. ..hg 
Call or send for -· - l!St 
your FREE 
Technical 
Guide 

lOtech <216) 439.4091 

23400 Aurora Road 
Cleve land, Ohio 44146 
Te lex via WUI 6502820864 

Inqui ry 424 

Inqui ry 38 

ORDER TOLL FREE 

24 HOURS EVERY DAV 


800-662-2686 

HARDWARE------. 

- ----COMPUTERS ---- 
IBM COMPATIBLES 640K Rom Ke\lbOOrC. 1 \'f. wor. 

wj 1 Floppy.• • 599 P!LS 20MB Hord Disk. .. 999 

PANASONIC BtJSiness & [J;eQJli'le Partners..•. CflU 

ATARI ST COMPUTERS . ... .•• ..........•.. CALL 

--MODEMS, BOARDS, ORIVES- 
E...,com 1200 i'lranal. . . I 76 R:J~ It.Oba Boad . . . 319 
H"l"S Mixli>ns . .. . CAJ..l ~38.<IK. . ... 209 
ticboModflm 1200 ...... 119 Sl<Pol<Pn!mum5t2K... J5.9 
Prlll)li(:al '«lem t 200 .•. 13~ l'llel ~ lloo"d PC .. 225 
AST-3G Mooe\ I CGA . •339 ~ Bootd PS. , • . . 289 
Boll t6 .. . . . .. . •. 469 AllcM Boonl Al. . .... 355 
Genao Spedro .......... 319 ollllee J- Rom 2 . . .... 135 
Genao Spedlml . 249 J- Ram3/JAT, •. 179/ 239 
Hercules GrqJIJlcs + . , , . 1!19 HCISl!f I • . . . . . . 199 
MOmGro!JlliCS Cold ...... 99 TecmcsCoplOln 3&4K ...• 169 
Sigmu T..UO ~ • . . • 669 Proc:llc:cl 1200 MullboonL269 
S18 EGA Plu<.•........• 309 21JMB Heid Dl$1< l<ii.. .. . . 4 t9 
Teanor EGA Mosie< .. . •2S5 30M8 Hool Disk Kll . .. .. 509 
\/l(JOO 7 Vegci .. . 399 FUoo:iAI 20MB•..•.•... . 609 
A.ST A<Mnklge. , 339 HoiO:xl<d 20MB. • • , , .. 679 
/>.ST~ . . 239 Onb000l 30MB . . , ... 869 
/>.ST RmipCge Al. .. 439 lomogo210H ........ 1949 

- PRINTERS. PLOTTERS & MONITORS 
EPSOM·All Modials ... .. CJ!U lvrdekf!nJ/722 ... 429/619 
CiWlllll 1200 ...... . . 199 NfC 1200 m Mooo •.... 129 
Ci zen Pr~e l5 ...... 509 NEC 140 I M•ni·Sfne .... !>49 

~~~~ 1 . " 3'19i;~ =31;1ifci;iV:··: 4~~ 
PatiOSOlllCP3131 . 239 Ta.t1n620 . . .... . .. 399 

Ralmd 00-10 I PiaKer •. 509 Tamn 630/ 6.40 ... 449/519 
tiou51oo i'1sl 29 1799 1hampson 36432 RGB 309 

~----SORWARE ------. 
- ACCOUNTING - --OATABASE
BPI P<:c111ng/M<xl ..• trcm 309 <llose • Flis. . . . ... 409 
BPI EnlEllJrise/t.loll , 429 Nul5llell 2 0 . , . . 85 
Poocnlree/Motlule . . . 269 Faodoo.. . . . . . .... 449 
OltC EZ >'ca>unlln~ .... 42 Reflex.. . , 83 
Open Sysllm; Vl/Mod ... 449 R...ioticln . . . . 529 
Parogc;n.. , , •669 PFS file , • .. .. .. .. 80 
S8t Al M<xlules .. . . CALL Q &A. . . . . . . 239 · 

WORD PROCESSING - SPREADSHEETS
Vnl!oswriler 3 . . . ... 149 t.otus/Sim!Jtonv ....... CALl 
MD'o$0CrWOld 3.. • . ..• 259 f~ I . . . . . . . . . . 419 
Word Pe~ec14 ,1 • .. • 209 Stip(lrocil;4. .•........ 269 
loodklqEcJGeW.P. S5 Jj)jilry ..• , .... , , ... 61 
PfSWnle&ol'loof . 82 f.'Uliploo2.0... tl9 
Multunote..... . . . . 219 MoisDc f..tn • . . . 57 
Mu1tumie Mvinago . - 309 -- UTILITIES - It.Oba llg11tnlng . . 59 

--GRAPHICS-=~."": _ .. ~ 
ChamloSlef .. .. . 215 l..OO l'Oscol Vet 3 59 
ctO:k An Pera. PIJll • • I 09 11'DO Prolog . . .. 59 
Eni>IJapl'lics 2.0 . . .. •299 Deo;q.tew .. .. • ......... 59 
fll!l\lonc:8 ..•..•••...• 209 \~ .. ········· .60 
GraplH<!ilOI c...mo ..... 319 Clld>on Copy .. . . . . •. tl7 
llaMlrdl'les.GrolJl!lcs•. 2'29 ~. " .. . .99 
Ga'lMC Cod . ". . . . " 75 Ml " " ' . . . " . ' 87 
tn"A"VISIOO . 255 Nanon~- .. . , . 44 
MICIOSOlt ()1(]ft 2 • , 179 l'llp-t4>l:Alsl<ool .. 45 
A'ooesign II .. • . . . . 169 9:)1.. . . . . . . 56 
Or. llolo• w/ Mouoe . , 109 ilroe ..• 3t 
F«llTtJ... ••.......•.•.. 9t Si~cs . .. 449 

Call Toll Free 24 hrs Every Day 
800-662-2686 orders only 

for Co. Orders. Tech Support, Price Quotes, Info 

415-668·9350 9-5 poclflc lime, m-f 

Call or Write for Free Catalog 
PAYMENT: (No Fw For Credll Cords.) V1:111 Mtu!erCOJd. 
Coohlef• Cheeks. Personol Checks w.ilh 2 woo~ hold. 
Quoliflod P.o :s. Colllor~o rMldants odd soles ta.:. 
SKIPPING!: UPS ground-~ per ordet, $5 min FREE for SN 
ord.eJS °""' $1000. UPS B1Ul>-31'. per0<de1. S7min FREE I01 
SN Olderl """' $1500. Pllnk>IS. Monitor~ Obk D~ 
Compule•• - Colt !or cho•ges. 
1111 Product• N- wllh run waoan es. 

Pllce Iii OYOilcbUlly IUbl<!cl lo cnange without notice. 


THE 	 THE 
BEST 	 BEST 

PRICES 	 SERVICE 

BAY 

COMPANY 

584 CASTRO ST.. SUflE 407 SM-I FRANCISCO. CA 94114 
o dM*"' OI MC$. Inc: Comi;.Jt<> & ~e~· pnco 19ll1 
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Recently • Cu1tomer Wrote •.• 
•• ••• I'm SICK/ Friday 11/ornoon I bought a 
$300.00 data base manager from my local 
computer desler. When I got home I found 
out my neighbor bought the same kind of 
program lrom you last week !or six dollars. 
What's worse, I I/Ice your program b6tterl 
Please send me your dis.le directory and the 
fol/owing disks .. ." 

What can we say? Isn't ii reolly about time 
you dlscoveted that spending big bucks lor 
all ol those "glamorous-name" so'1ware pro· 
duct& doesn1 necessarlly gu1rantoo you 
anything but a th in poc~etbook and a fancy 
copy protection scheme? 

No .. . Computerland won't tell you at>out 
us or our great software. But why make a 
$300.00 mistake? Many ol our $6.00 pack· 
ages will actually do everything better and 
faster U.an fhegreal "Sterword-<lptus-4.5.6". 
and you can keep the dllferenoe. 

Here Is just a sample ol our library by 
category. 

WORD PROCESSORS 
PC-Wrll• 2.6 (#78) A full featured word pro
ce:!Sor lhet ls laster then Wordstar. 
DICTIONARY (11378) Dictionary type spell 
ing chacker. 
IV-ED (t415) Word processor · editor. 
LETTEAWRIT£R (t415) cont.rols letter pro· 
cessing. 
PC TYPE (#455) J im Button's contrlbulion 
to a lull Hedged word processor. 

SCREEN EDITORS 
FOIL EDIT (#3-47) Full screen editor. Top to 
bottom and leU to right. 

TEXT PROCESSING TOOLS 
FOGFIND (#378) reverses wrlllng complex· 
lty using the "fog l,ndex". 
WORDSTAR AIDS 1•379) collection ot the 
most uselui utilities 101 the Wordster user. 
PC OUTLINE (#41~) Create and collapse 
and ouUine. Great for plans. e"8ys, etc. 

DATABASE PROGRAMS 
PC FILE HI (#5) most popular databHe pro· 
gram from Jim Button. 
U·MIND (#133) Fast hashing makes this a 
dandy database. (Intelligent database) 
NEWBASE (W233) Menu driven dalabase lor 
the beginner. 
PC-DBM$ (#383) A relelionat database 
management system that provides on·llne 
help and screen editing !unctions. 
ELSIE EXPERT SYSTEM (#398) Artificial 
inte lligence shell to bu i ld a custom 
knowledg&-.t>ase. 

r--------------------------------------------- -- ---------1 


PDS"BASE (#396) Complete hierarchical 

dela base system master/detail or mother/ 

daughter type. 

CREATOR (#339) create, report , and sort 

makes this a super databa$e management 

system. 


DATABASES 
BOBCAT (#247) Sma ll t>usiMS.$ database. 
Excellentl 
MFIND (MJ 11) Database or over 2000 movies 
that can be seatch ed In any category. or you 
can add your own. 

SPREADSHEETS 
PC-CALC (W199) Fabulous 123 WOik-a-iike 
from the author or PC-Fire. 
PC-PAD (#406) Spreadsheet and address 
book pr09ram written In basrc. 

SPREADSHEET TEMPLATES 
LOTUS 1-2-3 TEMPLATES A.ND MACROS 
(#140. 14 1, 165, 257, 289. 301-304. 406. 414) 
Why spend hours or writing your macros 
when these are ready made? MOdily them 
yoursell. 
SYMPHONY WORKSHEETS (1305, 306) 

FINANCIAL PROGRAMS 
PC·CHECK MANAGER (#275) Keeps mul· 
tlple clieckbooks in balance. 
TAX FILE DBS (#295) Ta.x recotd keeping 
sysiem that saves you money on April 15. 
SAGE TRADER (#242) Anall'l8S commod
ity trodes. Oon1 "short" this one! 
PORTSWORTH PACKAGE (#10t) Evaluates 
your ever changing stock portfolios. 
FINANCE (#164. 227) Oete1mine present 
and compound values. In terest rates. etc. 
HOME FINANCE (#406) Lotus 1-2-3 Macros 
for reel Il le appllcatlor>S. 
PC-GENERAL LEDGER 1.2 ("237)Anoxcep
tlonel &ccounting system. Used by soma 
CPA's. 
TIME AND MONEY (# 251) financial record 
keeping and ane list system. 
LOAN AMORTIZATION (1399) For output 
lo screen or printer. lot9!-of on-li ne help. 
BASIK CHECKBOOK (#271) Keep I rack ot 
chackt>ook and personal Unanoes. 
ACCU-TAX 1985 (#479) You can't buy abet· 
tar " commercial"' program. 
MR.BILL (W469, 470) Prepa1e Invoices, cl lent 
report. audit trail, etc. 
ANALYTlC CALC (#43<>·432) 3 disk set. 
Complete spreadsheet , database, graphics . 
word pro~ssor - lasssl! 

COMMUNICATIONS 
QMODEM (lf310) The best end lestest com

munlcatlons programs you can buy at any 

p rice, bar none! 

PC-TALK (116) The cla.ssic "f reeware" 

commynication program. 

PC· VT (#286) VT-1 00 Emulation. 

SYSCOMM ('338) Menu driven system allow

ing unattended tile transfer. 

RBBS 12.2 (#212) Become a $Y$0P and 

start a bulletin board. 

FIDO NET (#333) Bulletin Board System. 

Perhaps the easiollt to run. 


MATH AND STATISTICS 
EPISTAT 3.1 (MB8) Statistical analysis of 
small to medium•slgned data sa.mples. 

LANGUAGES 
CHASM 2.13 (110) C.heap assembler with 
tutoria l. 
XI.ISP 1.4 (# 148) Lisp language interpreter. 
MVP-FORTH 1#31.32) Twodl&k sot ol Moun
ta in Valley Press Forth. 
3 FORTHS (#352) To modify or e.xpancl your 
own forth language. MVPFORTH, FORTH
H and SEATTLE Computef's FOrth. 
PROLOG & UNIFORTH (1417) Complete 
with editor and documentation. 
SNOCRE;ST BASIC (#409. 410) twodiskset. 
Real basic Interpreter with manual. Can be 
used wi th a mult i-user system. 
ESIE (l398) Build and generate an expert 
system in a flash. 
PASCAL COMPILER (#424) Wri tten In 
Tu<bo Pascal. 
P·BASIC (#Jal) BASICA work· a· llke lor 
clones. etc. 

UTILITIES 
DISKCAT 4.0 (#108) Catalog all your disk 
files In a hurry. 
GINACO (tSS) 54 polished routines written 
in basic tor any beglnnerornxperts. We love 
it1 
ULTRA-UTILITIES 4.0 (n33. 245) Recover 
lost flies. modify seclors. etc. Like Nortons. 
SYSMENU (#250) Build a menu dciven menu 
system. Excellent lor hard dlsk.s. 
LOAD-US (#284) Allows Lotus and Sym
phony 10 be used on a hard dfsk. 
PC·DESKMATES (#405) Bette1 then Side· 
kick end all ol the rest ol the memory resi
dent desk top utilit ies. 
ALIGN 1.6 (#217) Disk alignment tool. 
TOP u r1 L1TtES (#273) All ot the most re
quested utilities on one disk. 
NUMZAP (#2841Removes linenumbers lrom 
BASIC pfOgram.s. 
HARD DISK UTILITIES (#478) A collection 
ol tJio b&st in the libtary. 
UNPROTECT 1#414) Various roul.lnes to 
disconnect protection schemes. 

ORDER FORM 

LONE STAR SOFTWARE, INC. 


2100 Hwy . 360, Suite 1204 

Grand Prairie, Texas 75050 


214/647-1010 


SHIP TO: 

TOTAL# 


0ISK DIRECTORY 1txpl1R1uonof•lllitn, & programs1 


OTHER -------------
1 SUBTOTAL 
t TEXAS RESIOENTS ADO 6WM1TAX 

I SHIPPING & HANDLING 
~ 41 tt t.1.ooarw:i $0tote1d1.0d1b0n1ldh1ll) 

I TOTAL 

: 0 MASTERCARO 0 VISA 

x$6=--

x $6 =- - 

I CARD NO. ---------------- 
: EXPIRATlON DATE 

I SIGNATURE 

PLEASE ENCLOSE CHECK WITH ORDER 

CIRCLE DISK NUMBER DESIRED: , ~ ) s 6 7 8 '8 10 11 12 1l 16 ,, •• ,, 20• " •• 
21 '3 N 25 25 27 H ·19 30 JJ J2 :);) .. J6 J6 31 .. .. ~·., .. •3 .... '4~ • S 4'7 49 "~ Ml 5 i ,, .. .. " .. ,. •• .. ·~ .. ",. " •• ,.,. "' ~6&67689701' " 18 

ail '586"87681fiWiU •2 "' '99 UXI 

101 102 llJJ IC)ot tQS 106107 IOl!l IOi 110 111 H2 H3 11.- US ti& 1111 18 118 t2'(1 

121 122 123 '2"4 It$ 12$ 1i1 12t12°9 ,JO 1:31 13~ 133 1$4 1J$ IJ(i 1311Ja1)t i40 

1111.1,.2113 t u HS U IS 117 •4 ••t 160 151 152 1~3 1~ 15.$ t!W; 167 164 IM 160 

lfll 1U 1&3 llM I~ 1G& 1&1 IM 169 '70 HI 17? 173 HI 11,5. 116 171 17.U 1}9 1eo 

1111.ft2183 1s.t •85 1M 1e.1 •ea1&1 •90 ,,, 1g2 1t3 19• ,95 l!M 11!n 19! 1'99 2IXI 

2Q I :(02 10:1o 21)4 20S l06 ~7 '2<11 20il 210 21 1 212 2a3 2Ui 215 C: 16 2H 218 2'11J 220

"1 222 z23 224 m ve u1 22e- 229 2XI 2'31 2'.J? 'n nt :ns 2·J& 2J1ne 1J9 240 

2'•1 2•2 2•3 214 215 2611 247 2'1 2•9 250 2'51 2:52' 253 2.5ol 2S5 258 25-12'5-82592&0 

.. .. "' .. " ... .. .. ., i8 
•• "" 

XII 302 30331.)1:>0630fl 301308 309 310 311 312' 3•3 :J.141 315 31& l0 31! 319 320 

)2 1 :>?2 323 324 325 )2Ei )27 l.21 329 llO l31 3l2 333 33"4 ~ 336 331 »I li'Ji 3CC 

:>et 362 363 364 365 - )11 )61 369 370 371 312 J7J. 374 31.$ 316 377 )Te )7i 380 

... , l-4"2 443 ..... 4415 •46 ... 7 44 8 .....,, ·~ ·~· ·~ 4~3 •5• 45$ .(.$6. •57 • 5e •59 460 
451 461463 4&4 46!. •M •e1 4&11 AU do 47 1 472 4 73 "'4 41!. 476 .cu 4?9" •T'il •so 

' J9!6 1.ano $11r $ol1w.1r11 Inc 

L-------------------------------------------------------- ~ 
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PATCHE.S (M376) make back up copies ol 
some of the most popular commercial pro
grams with th is collecllon. 

PRINTER UTILITIES 
SP 3.4 («1S6, 275\ Printer butler that parti· 
lions your da1a so you can u$e your compu
ter end print at the same time. 
SIDEWAYS (#265, 411 ) Prints text sideways 
on en Epson printer. 
SETPRTR (#79) Sets up Epson printer from 
a menu. 
SLlDE (1244) pro<iuce med ium resolution 

slides an d overhead transparencies. 

PRIN"rER UTILITIES (#411 ) Sorgasboardol 

ulil ltie$ l'lnd lools. 

EPSON PRINTER UTILITIES (•326\ Spool. 

set up rout Ines all des ignod 1or Epson code$. 

BANNER (#386) make long banners wl!I> 

large lotters. Includes MS·FORTAANsource 

codes. 


EDUCATION 
EOUATOR (#249) A teaching tool lor math. 
science and finance. 
PC-TUTORIAL (#403) A 11151 COUtsO Jn com· 
puter u.s.agecovering various aspectsol MS
DOS. Goocll 
PC-PROFESSOR (#t05) Learn Basic lhe 
easy way. One of the best tutorials on 
BASIC. 
PC-DOS HELP 1#254) type "holp" for lhe 
DOS commend you fo rgot. 
FLASH CARDS (1367-3701 4· d isk sel. 
Vocabulary builder, spelling teacher. 
TOUCH·TYPE (1320) Adva.nced lype tu101. 

GAMES 
TOP GAMES (1274) Tl1 e most requested 
arcado type games. 
ARCADE GAMES (#293) Another goodie 
bag or top Arcade games. 
TRIVIA GAMES IW327-329) Lots or mos and 
docum&ntal ion tor hourS- ol lun. Wiii not 
work on PC JA. 
PC JR GAMES (#354) Games that will work 
only on PC JR. Comt>at. dungeons and 
dragons, Global Thermonuclear War. 
MISC. GAMES (1390) Good selection ol 
educational, adventure. and arcade games. 
BIG FOUR GAMES (#272) Texas most pop
ular. STARGATE, ZAXXON, AIRTRAX, and 
ONO 

MUSIC 
PC- MUSICIAN (tt27) Compose music on 
your PC . save end play again . 
PIANO MAN (1 279) Pla y your PC keylloard 
Iiliie a piano. 

APPLICATIONS 
GENE.ALOGY ON DISPLAY 3.0 (#90) 

GENEALOGY - FT 1.25 (#240) lrom Pine 

Cone soltware. 

LABELMAKER (#146) Our favori te label Ille 

and maker. Menll driven. 

PC·FLY "'Fliteplan·· 2.1 (#261) Pilots prepare 

and li le your lllght plans. 

RECIPE 83 (#281 ) Recipe Index for use with 

PC Fiie Ill (MS) 

FAMILY HISTORY (#36t) Family history. 

ancestoraM aecendant cnans. Sample pro
91iams. 

FORM LETTERS (W3a8) LOTSot samples ol 

the most commonly used bus ine~s ttitter~ . 


Modilyl 

HAM RADIO (U35. 437) Electronic good· 

ies, design a.nlennas. great ci rc1e, elc. 


GRAPHICS 
PC-KEY DRAW (•344-345) A small CAO 
system. Lot.5 o f demon5tration mes;. 
PC-PICTURE GRAPHICS (o136J Drawing 
package allows you to room. colo<. or>el 
store pic tures. 
PC-GRAPH (W4t8) Allow• user to crea le 
gra.phfcs from PC-FUe repor1 hl1ts. 
ORIGAMI (#400) Japar>ese art of paJ>er lol~
ing. Graphics required. 
DRAFTSMAN f#400) Easy to use prnsenta· 
tion quaHry. Mouse o r keys, 

Inquiry 209 
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An ena ro a1sKerre ues! 

Super Star™ Diskettes 

are of equal or higher quality 


than 3M, Maxell, TDK 

and many other "famous" brand names. 


They simply cost about half as much! 

Super Star1 ' 1diskettes are 

manufactured to egual or exceed lhe same 
specifications as 3M. Maxell , TDK and many
other "famous· brand name products. 

They are designed for 60% or 
hjgher cli,;ipinQ levels, nof the 40% used in 
IBM and ANST standards. Each is 
guaranteed for ten million read/write 
passes. Every Super Star"' diskette is 
~ 00% verified and carries a LIFE TIME 
WARRANTYl 

Yet Super Star' " diskettes 
cost only about hall as much ... 

How can we detiver Super Star' " 
di~kettes ol such high quality at such a low 
pnce? 

Simple ...we don·1 make fools out 
of our customers. 

We bargain hard with the same 
people who turn out many of 1he "famous 
name" brands. Their manufacturing capacity 
far exceeds their capability to sell 
evervthing they make. So, as la_rge scale 
purchasers. we are able lo obtain 
significantly lower prices than others for 
h1gh·qual1!Y diskenes. 

For example., we pay one of lhe 
big name manufacturers 98€ for their 
"famous name" diskette in a prelty box. In 
an unequalled display of favoritism, that 
same manufacturer sells the same diskette 
in the same fancy box lo a major corporation 
for 42e each. Finally. a soflware duplicator 
can buv the same cr1skette withou/ the box 
for37c1 

A 265% price difference: 
for what? 

In the example above, that's a 
difference of 265% in price for the very 
same diskette! 

So you see. paying for a "famous 
name· on a diskette doesn't guaranty you 
that you're getting any more for the 
money. 

You may be paying for some big 
corporation's fleet of aircraft and their 
executive retreats in Minnesota and 
Can11da. but you are not paying for any more 
quality . 

You·re simply getting rooked out 
of money you could have m your own 
pocket. 

There are four kinds 
of diskeltes: 

And Super Star'" is right up
there with the besl. 

As you leaf through the pages of 
this magazine, you will see diskettes 
advertised at pnces as low as 33e. Every 
one, ol course. claims to be the "best''. 

ll's simply not true. 
Here are the only kinds of 

diskettes you can buy: 
High-Clip Product: this is what vou get 
wnen vou buy Super Star'". 3M''1• Maxell ' "· 
TOK"' or any number of othertamous and 
not so famous name diskettes. They have 
clipping rates of 60% or more, are certified 
for fen million readiwrite passes or more and 
are simply the best diskeltes available. You 
can expect perhaps 1 out of 100,000 10 
lail...and that will usually be the result ol 
dirty or misalio.ned drives. 
ANSI Spec Product: These are "okay" 
diskettes. They have a clipping level ol 
40%. Usuallv thev are th~ fall -out from a . 
manufacturer's "1'1iQh·cllp' proouct hne. You 
can expect about f out 20 to fail in normal 
use. 

<But that failure rate has more to do with the 
disk drive rather than lhe diskette.) The price
difference between an ANSI-spec disk and a 
High-Clip product is only a few cents. Bui the 
faifure rate of ANSI product is 50,000 times 
higher I 
Duplicator Product: This is a catch-all 
calegory. Some of ii may be High-Clip
Proauct , some ANSI spec. some cosmetically
blemished, some garbage. UsuatlY..anyone 
who buys product 1n this class 1ust1f1abty 
anticipates that 20 oul of every 100 disr<ettes 
will not format properjy. 
Floor SWIHIPlngs: This is justJ,llain
"garbage·. For example. the 5.25" SSSO 
diskeHes that you see advertised for 39e are 
exactly that: garbage. No decent 
manufacturer has sold any 5.25" SSSD 
diskettes in several years.SSSD is the 
absolute bottom of the li ne in terms of quality. 
Most of the discount diskettes you see 
advertised are "floor sweepings" ... boughl up
by b okers and passed on to tne unsuspecting
public by unscrupulous merchants who are 
simply out lo make a lasl buck. 

When every bi t counts, 
you can count on Super Star'" ! 

Well . I wish we had more space. but 
we don't . 

So. here's the message in a 
nutshell : 

1. Su_per Star'" diskettes are high· 
clip product. 100% certified. tested to 60% or 
higtier c_lip levels and not less lhan ten million 
readlwnte passes. 

2. Swier Star '" diskettes carry a 
LIFETIME WARRANTY. 

3. Super Star'" diskeues egual or 
exceed the published specifications of such 
"famous" brand names as 3M. Maxell . TDK, 
etc. 

4. Super Star'" dlsketles give you
this quality at about half the price of the big
names! 

Save your money: 
bl!Y Super Star '" diskettes! 

That's the messa!'.Je: 
Super Star"' dfskettes 

mean the highest quality 
at about half the price t 

SUPER STAR SPECIAL! 
Your choice ofstorage for$ 4 95 ' 

' Buy 50 Super Star' " diskettes of 
either size and you can get a nice 
plastic storage case for only $ 4.95 
(shipping included!). 
These are durable plastic cases with 

dividers. 
The 5.25" unit holds 50 diskelles and 

the 3.50" unil holds 40 diskeltes. 
5.25" Storage Unit (P/N3100) $ 4.95ea. 
3.50" Storage Unil (P/N3102) $ 4.95ea. 

I ISK WORLD! Inc. 


Su er Star 1M 5.25" 
5500 (PtN3BOo) .38ea. 
OSOO w 1N3so1 > .38ea. 
SS0096 rP1N3ao2) .68ea. 
050096 (PIN3803) .71ea. 
OSOOHO (P1N3.8041 $ 1.36ea. 

OROER IN MULTIPLES OF SO ONLY! 
All Super Sta.r 5.25" mskenes are poly-bagged in 
lots of 25 with Tyvec sleeves. wri1e- pro1ec1 tabs 
and user ID labels 
QUANTITY DISCOUNTS: 350-500d1skettes. 
deduct 3%. 550· 700 d1skenes. deduct 6%. 750· 
1.000 diskettes. deduct 9%. 1.050+ diskettes. 
deduct 12o/o 

Su er Star 1~1 3.50" 
SS00 (PIN3805) $ 1.39ea. 
0S00 (P/N3806) $ 1.45ea. 

ORDER IN MULTIPLES OF 50 ONLY! 
Super Star 3.50" disketles are packaged in boxes 
of 50 wuh user ID labels. 
QUANTITY DISCOUNTS: 350·500d1skettes, 
deduct 1.5%. 550· 700 diskeues. deducr 3%. 750· 
1.000 diske11es. deduct 4.5%. 1 .050+ diskettes. 
deduct6%. 

ElBl.Ril.W 

Take a real close look at 
our discounts. They're some 
of the best around. 

HOURS: 

8AM-6PM Central Time 


Monday - Friday 


HOW TO ORDER: 
ORDERS ONLY: 
1-800-621-6827 

(In Illinois: 1-312-256-7140) 
INQUIRIES: 

1-312-256-7140 
FOR FASTEST SERVICE. USE NO -COST MCI 
MAIL. Our address Is DISKORDER. It's a FREE 
.MCI MAIL leller. No charge 10 you. (Si1uatlon 
permitting. we'll ship 1hese orders in 24 hours or 
less.) 
SHIPPING: 5.25" & 3.so· DISKETIES·Add $ 
3.00 per each 100 or lewer diskettes. OTHER 
lTEMS: Add shipping charges as shown in 
addition to other shipping charges. PAYMENT: 
VISA. MASTERCARD and Prepaid orders 
aooepted. coo ORDERS: Adds 5.00 special 
handltng charge. APO, FPO, AK, HI & PR 
ORDERS: Include shipping charges as shown 
and addilional 5% of 101al order amounl 1ocover 
PAL and insurance. We ship only 10 Uniled States 
addresses. excepr as shown above. TAXES: 
Illinois residents add 7% sales tax. 


MINIMUM ORDER: $ 35.00 


629 Green Bay Road 
Wilmette, Illinois 60091 
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Teec 
FOSS l ·V /NII llefl1>/ 5V." 

J6l)f( 05100 l/owr) SM 
FOSS f/O·V (llaff /ltlgl>t 5i;• t 2 MB 

/J/Xk 0t g1·iy licoplal•/ SM5 

Toshiba 
ND IMO (Mt/ f>tJrPI 5~ • 36CJC 

/)/ifC/< I.let plJlt) 
NO IMO!G (!Wt lleipl!I 51\ • J60K 

IJl"I' t;nplalt/ 
NO OIOEG 11111111~1 5~ • t 2MB 

IJll!( lilCO plalt 

Control Data 
Hall ~olglll 51< • J60K 11«11 

lar:t /)l•le ~ $15 

HARD DISK DRIVES 
Seagate 

51225 20M8IUll1"'gllt 6.Sbl!S 
••1111 C«ltlo/ler Clld 14U 

51225 21JMB "'11 "'10/ll &st.l!S 

llO ""'''* C4td $345 ..lllW 51131 :JJMB llatf /ltfflll 
651.ILS ,.,tll COll/ffJl/tf Clld SSH 

ST4026 20M8 tu/I /Jtlgflt JIJMLS 

Pr.A (XT COMPATIBLE) 
640K, 4. llMHz, 2 floppies, mono
chrome graphics, P. 17L 
monitor. FCC app.... .. .... .. .... $775 
ANI TURBO XT COMPATIBLE 

640K, one floppy, 20MB, P. 

$,S,G,C, 4.77 or 8MHz $

switchable, FCC app ...... ..... . 995 


MULTITECH AT COMPATIBLE, 
w/512K, keyboard, up to 5 half-height 
internal drives, 10 or 6MHz SWitchable, 
slots, 192 Wsupply, MS-DOS 3.1 
FCC Approved. 1.2MB 
nappy, one year warranty... $1550 
Alloy network compatible 

wl256K, one floppy, 
4.77MHz ... .. ..... .......... ..... $1150 

IBM AT 
w/512K, 1.2M8 floppy 
6MKZ, 20MB.. .. . ....... ..... .$3295 


COMPAQ DESK PRO 286 
Model 2 with 30MB hard drive, 
6 or 8 MHz swtichable, 512K, 1.2 MB 
f/opf11, color/mono card, 
parallel/serial port ...... .. .. .$3,650 

NM color monitor. 

Amb1Gr/640X200 ............ .... $299 


MONOCHROME MONITIIRS 
SAMSUNG m AMBER "a GllEEN 
AMllH SlllA JR AllBCR 
PRJNCETllH MAX 12 

nueoo Frl(tfS 

COlOR MOHITIIRS 
Mltsubislll 

COLOR MONllOA f/XJ!lOO 

Princeton Graphics 
Hl· 12 J/mm dol prlCll 6401?40 
~X. 12 E 2Bmm dol {Jll(fr. 

64(}135IJ EGA 
SR · u Jtmm dol prl(fr , 6401400 

SIJPff h<gl! ftQVlltS SIGMA 400 H 
SIG.MA a H 

Tuan 
640 7201>1/XJ. JI dol f1'1(fr 
55S 16 CJJIOt QJd 

ledl(lf.llJlllCS 

NEC 
MUIJISYNC 151511/u to J5J<Jl1 

hOtllOlltilsa• 

VIDEO DISPUY llMROI 

H! 
$1§1 

nsi 

ll~! 

144; 

ms 
1$3! 
$4'1 

UGI 

Sii! 

~ 

/!() CMlllJ/ltJt 
ST4431 JGM8 tiJJ1 htlgllt JO,\!IS Hen:ules 

no con1.r01Jtl 
ST4051 41).118 luN lleJ9(ll 30Mt.S 

no C01t110ifll ms 
Wn1•n 0111111 cOlllrolfet Cild Sl25 

Control Data 
9'15·16 861.18 luN hli'/11 JOl4t.S 

nor:sJllfrrJltt S14!15 
OIJt M111aoe1 Soll.wt lilt lamNillnfl 

PiSt DOS (JJAIB) $11111 

TAPE MCKUPS 
Irwin Magnetics 

Talltree 
JRAM 2 WIOK 

(Pwi/lel 2'.18 Ql»(Jf'f/ 
JRAlll 3 'lflaC //or PC. fJ.IS /JOard. 

up ID 21118 cap8d/y/ 
JRAM AT wlOK 

(/'ari/.111 2M8 f.il»l>lfl 
JRAM 3 llJ wlOK /EMS txwd. 

up IO 2'>18 Qpialf) 

Clone 
& PM:ll Cbmlllli"• wJS. P. C. C. 

$142 

S1M 

$190 

$239 

U Slat bp1Hlan Chwl1 
225 w..ir  wpply 11135 

20' RS ·m SIM table 139 
ATIIX AJ.J.(Jr TERM/NA<. l/E1WORK 

fMCUffVE SOFTWNl.f 12'5 
LINK RS·323 ASCII letm.,.i 
IBM~d MiZS 

PRINTERS/DOT MATRIX 
CUilen 

(E.pson & IBM Compallble) 

p ·351 l4 ,.,, 288 cps

"'"*' """'Ii'" 
P-341 l4 pn 216 cps 

..._, '"'lfd90 r/IO lllO 
P ·321 24 pm 216 lpS

flit'"* carnage
P·351 C CokJr /lfw>le< 

Panasonic 
IJCP11l111 12'0 C1>S. NtO 29 rps 
IIP111112 1/IO qi<. NLD lJ q,s 

11025 

S727 

S.U2 
$1171 

$210 
$341 

GRAPHIC$ CARO fllOl()(Mome 
WIPlfille/ 

COLOR WD '* w/,,.rlll<I 
GRAPHIC CARO plus le.it 

g1iip(><s 

Clone.s 
EVEREX ~lma>o 132 Cl)jOOtn 

Gl\APHICS CARO monc<hrom< 
w/t»Jil/lel 

COLOR WO CJJll1f wlf"lal/tl 
STI EGA 

11" 
115" 

$19! 

1231 

19! 
II! 

S30t 

1DMB INIERJIAL /AP( OllM! 111/t 
lll!f!lhl unrl IMS /kJpp( tx111tto/let 

2111118 1111£RJIAI. W'( DllM 
l0t 286 rolf!llO Mid N 

$499 

$599 

w/Oll (up to JIJ4K/ wlso/INort S99 

MULTIFUNCTION 1/0 BOARDS 

MS!'· 10 1(;()140 C11S WI mill' 
,,,,,,,,., Cifflll;I! 

MSP-1.5 160140 cps 
dol m•tnx·wd! Cllr..igt 

S30'1 

sm 

(XI 592 - cwnage, 1/IO CPS, 
111.0 JB q>s 

NEC 

$410 
IACK·UP POWER AND 
SURGE PROTECTION 

Data Shield 
Everex 

2DMB 11/IEl!Nlll 1lff MIVE 
hi/f lltJQllt wirh WtJ tro/lef 

6GMB INIERllAL /AP( OOM 
$513 

DISK 110 ~rares 2 llopp/es. 
ar>dG.S.P.C 

AT 110. F>.llllel. Stfrill 

MOOBIS 

S95 
$95 

MSP -20 2(J{J/5() q>s 
do/ millnN1arr,,,., arr• 

MPS·25 200150 cps r.tlt 
mi1111X·widt C4tl..igt 

$347 

SS211 

P·5Xl2• ""'· 290 Cl1~ roo NlO

'°"" M . P-7. 2" prn 

LASER PRINTERS 

11111114n/6f1 

s1111 w&!darp AI;m 5<J(JpJy 
100 w8W.irp Aiwtf S4/p(Jly 
1500 Wllac~up - 5'Jpp/y 

Clone 

n1: 
Mi9! 

lltll 

11.JJ/ /ltffllf - CO<llroller $72~ 

Alloy 
6010 EXl!RllAI. rAPE Dlllllf 

so/IWalt. at>leS ""1 COlllroiJtf S7'1 

Tape Cartldges/Scolch 3M 
DC·60DA Ui~ llt>t 

(up ID 6DMB Ql»Oty) S25 
OC · IOOO CMllt<k}o ~tor"""' 

tif)e "'"" $19 

MEMORY MULTIFUNcrtON 
Bll'-RDS 

AST 
SUI.PACK PREMIUM 512 to 2M8 SJ!la 
.111..nlOQI wll?BK. 

HByes 
SMAATMOOlM 12llOI UITfRllAl. 

(12001300 IJaul1 w/SinarlCtllrtN} 
SMAl!TMOO[fll 1200 &temat 

(12001300 o.ud) 
SMARTMOOEfll 2'°11 &rt!toal /l'llJOJ 

Everex 
EVERCOM Modtm (llOOIXIO l»vd 

w/solt"lfei 

US Robotics 
COURIER ZtOO Baud lotetital 

"'&lllflMI 

NETWORKS 
MULTl·UIER 

$il84 

1479 
l630 

S150 

~91 

Epson 
FX ·IS 1(;() cps, ""'""' t:dtnilflO /LO 
~X ·Z• 200 cps wide "1,_ Nl.0 
LO 1000 <'1/ln. tBll(l)sM.OfiJ 
-~Ql"'f}t 

L011111 ?4Ao. IBll(l)l. lll060 
narrow Cdfr"ll" 

IBM 
Prt111t iltle< 
Pr1111rfnlor XL Wille CMrrafJ! 

Okidata 
,.Liil 120 qJS "'""" ••,,.. 
Ml 1!12 lfiJ (l)S llLO 

""'""' """'gtMl 1113 lfiJ eps lllO ~ld! e.im.ige 

S434 
S52• 

$830 

153CI 

™5 
$651 

$228 

l3V1529 

Hewleh·Packa.nl 
LASEii JET PllOFESSIOHAL 

8 p.1fJ!S {1111 rnroie $2357 
LASER JET Pl.US OPI 

r;rap.'>ts /SIP 11/tmtt SJOS3 

PRINTfRSILETTER QUALITY 
Brother 

HA· 15 17 (l)S $368 
HR-25 23 (l)S Mi 15 
TWI NWAITER 001 MATRIX 140 <ll< 

LO 36 cps 11063 
M15c9 tBfJ cps/45 cps M.0 1420 

NEC 
Elf /18 (;/JS/ 1409 

150 W POI/ER SUPP! Y 
1.35 W POI/ER SUPP! Y 

Curtis 
DIAMO ND /SUllG{ PROICCTOR 

6 OUTUI wall) 
EM!RM.D (Sl/RCE PROIEC/DR 

6 OUTLET cad/ 
AUIY tSURGEJflLl(R16Jcal1J 

Kinsinglon 
MASTERPIEC E 
MASTERPI EtE • PLUS 

2561 SET 
1211 SET 

CHIPS 

S!K 
II! 

m 

S45 
S51 

$11'1 
Sil I 

129 
~D 

(eJ/»lwt.lfllt 10 l\18; 52.G lat AfJ $356 
RAMPAGE PC 2S6 10 2MB' (EMS boatd 
WI- WJ-ing S<J/IW<Jrt) $234 

RAMPAGE AT 512 to 2M8 
(CMS board llWllJ ~ 

Alloy 
PC ·Sl.AVE/16 16 SIT SI.AVE llQARD 

8088·2 (IJWfl ~ocasa; 2 ~I 
...u. 1 Mil 11am1 ms 

Ml 292 200 q,s 100 Nl.O 
tllfTl1'N Uillagt CO/()( 

Ml 293 fllll 9 /Jiii. 200 il'lO 
wd! camlQll '* 

WO/PlllM J:S0 cps 1751/JS/witJrJ 

MiH 

Wll 
$1150 

Hlt 3550 (J.l C/JS) 

Panasonic 
DP-3131 (17 cps) 
ICX -1'?151 \Vid! (22 tps) 

f1!KI 

S2H 
"'411 

HI SE1 
a 87 
llOl7·2 
90287 
10287-8 

$10 
$135 
11~ 
11H 
SJV 

TERMS: WE .OCCEPT C.O.D. rASHIER CHECK, VISA. MA.5Tt:R CARD. AMERICAN EXPRESS 
(3% EXTRA) WIRE TRANSFERS. APPROVED P.0."S. All EQUIPMENT CARRIES NEW FAC· 
TORY WARRANTY. PRICES ARE SUBJECT TO CHANGE. Af.JY RETURN ITEM MUST BE /JC. 
COMPANIED BY A RETURN AUTHORIZATION NUMBER AND DESCRIPTlON. IBM , COM· 
PAO. SEAGATE IS A REGISTERED TRADEMARK OF THEIR RESPECTIVE COMPANIES. 

HOURS: 

MONDAY - FRIDAY 


8:30 - 5:30 

SATURDAY 


10:00 - 2:00 



W•Jithl ~ 71bfi. 

WITH 

VICED CARD & 


YOUR CHOICE OF 

ASCII KEVBOARC 


(ENCLOSED] 

OR HASCH (BARE) 


TIME.LINE INC.CALL US FOR All YOUR NEEDS! 
We have 10 Million l.C.'s in stock! 

Minimum l.C. Ordttr : $200.00 QEM 
Continental U.S.A Inside California L.A. & Technical Info 

(800) 872-8878 (800) 223-9977 (213) 217-8912 
INQUIRIES 
WELCOME 

Multitech Mrc-soo1so4 
CP/M BVSTEIVI_ 

JUST ADD A TERMINAL! MOTOROLA 7u CIAGCNAL 
SCREEN

$199.DC HIGH RESOLUTION 
INCLUDES: 2 48 or 96 tpi drives c~~~;e 
Z.80A Microprocessor 
Ports: Centronic• para ll el, Two •eria! 

Comes wilh all software & manua ls: 
Magic l'lorksheel, Word Righi, Anolvst,OSOAT, 
NA O iNamin .,nd· Address Systrim) 

ASTEC 65 WATT SWITCHING 

POWER SUPPLV 

$770.00 

PER FECT FOR POWERING ;j 
·HARO DISK DRIVES 
·FLOPPY DISK DR IVES 
· MINICOMPUTERS 
·CRT• 

TEC MODEL ~550 ::~~·,;::~: ~;~n?~~:.·~~Yl~;!~~:~,en 
DOT MATRIX/NEAR 
LETTER QUALITY 
SERIAL IMPACT 

PRINTER 
Fo••ures: 15" CarriogC·120 CPS· P•rrallol 
tnterface~Low p0wer consumpiion-Hlgh 
quality p1inl ·Bit im:.ge graphk.s-Gra(Jhics 
svmbols.-Prints in si" diffe:rent languages.& 
Hig~ teliabilhy-And finallv .... Low Cosll 

IBM PC::/XT 
lo r Jr.I REMOTE 
KEVBOARO 
COMPLETELY IBM COMPATIBLE 

Sys:u1ms. Or1gt na1 p rlee wu~ $795.00 

Liquidation Blow-out! 

$279.CD 
Only 125 Ava i lable 

Tri~ 1 t0g'1 QliU l ll V 
k•V~O•fG ...,,•• m •oe 
r.iv Cherry wno 1• 
o r191n.a1 ( ,D•I WH 

S2'7'i1 .00 

BLOWOUT 
PRICE! 

Control your computer f rom across the room 549.95 
with th is infrared keyboard or hook direct ly 1ike a regu lar keyboard. 

Switchable Power Supply i.1c;H r:APAc1n DRIVE 
110/:llCIV UI ll'W.ll ·~v • 2.0A AM1AVN 1si:: !,. )!;" CISIU.,11 0Hutw·-........ '" .;~ ~ ::::.-::··-·· $49,.95 • UY' •o'_,,._ ..Jf r~ Teke1 l' 0 <Clll'll~Otl• l O 

•IZV 2'0,A ~ ' Doj)et'.,• 

Tandon 848-2 . ~ s1H.oo 
IBM COM PAT IBLE W1 · 41bo. 

OOUIJILE s1ot:o1oouaL f DEHSITV 
117 ~Et(iHT , r DRIVE 

t .6 ...avu Uf"llo•mtt'I~ .,·--------------! 
:.~::.;,-:""" $199.95 

T•ndon TM55"4 Disk Drive 
V• HI. • !Olr•c~ · OS/00 $69.00 

Standard Data · Local Area 
NETWORK BOARD 

With Software $150.00 

sg:~~~ MONITOR 
22 MHZ 
TYPICAL 
BANDWIDTH 

4 for 
$99.00 

-fl,11 Fuepliltfl 
• ·900 line1 •• Cenl•r 650 

lln.n il'I cot ntrs. 
. ~Opet•tH from 12VDC 

at 1 Amp, 
-V.tr1lc.1I inpu t it 47 1.0 
(;J Hi. 

$29.95 
MODEL M0 1700 

0 Hori1ont•I input: 15,7 Kh:z 
118.7 l<lu op1 ion1tl 

EPSON GX-10 
MOTHERBOARD 

.$169.95 
OMY 1WSV5P£ US AVM."8Lf ' 

Woll WOtll ...11 " a>11"11 IB M C.Oomfl.Ji l.tia. <1•1-k ()In<(! • Cptj 

)~:':i~r~t°"IOMCC:A':''~: ~~k ; =~:·t,~ 
nA.u 2K E~·~l4J91C. tb if\.J c~i.. C-~S •1-at • WN 
Cli>eill "1ttr~ce Se-u.al anl} Pi'l' •Uit l OMA 1 (P'i1"nc1.1 
Vll<irrupt"='vt'ls 1"5 CouMffl'MN)r ; f\iltlt\fiS CA1a ~Olli 
~ COttlU3l!b*t ""lll"I MIY nL monalOI \"ibQNI 10 llbi """"" 
<'ncJOMO i..evccard 8 lbs 1'1'11h !»re lcvbo.ird 

NA.SHUA OISl< ETTES 
5 :.1'' SO~T SECTOR 
)!l;IOQ _ ,.,""'DI ..el•-H,- •I• 
.,.,.,1•b••l"<i ..b.,to 

SB.QO BOX OF 10 

.70c • BOX S OF 10 
.62c 10 BOX ES o~ lO 

Nunu.111 Ois~elle- !1. wt?u! 

RICOH 
PRINTER 
RP 1200N 

C.n1t~c• 
ln1e•l•c• 

-O•J1y Whte-l 

$400.00 
luoigod to h ll'o'I tho hlgh- t------~ 
e1 t DOllU~ & rec.Ord.ed 
anipllt ude 0 1 any dlsl(o 

4164-15 
89c 

~llit!\ t11h • ed. Acc.ord ~ng 

to "Compar iin9 FkJDPV 100 PC. min. qly. 
Disk~·· 0 te 84 

•. . ,, : 
KEPCO/TDK 

SWITCHING 
POWER SUPPLV 

~ $~~~~~f ' 
SZB M~.n~~~~ls_~~ ~~~s~ 

~OA • 11Vllo2'0A. • Lnp.il~1 · 
•ge ux:>100,3l:W.1 -, or:ZOO•o:l60\'.a.·c •7·•.a()•~z S-IPti 
t#\11~ • Bia.-no-J1:~9«1 90'tal:lo ·Cfl91)V,j~'· · F~"""11.t 
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DISK DRIVE CABINET 

··S py ln t he Sky"' F.iirchild CCD122 
• 1,728 ELEMENT ..c=:r Unear Image Sensor 

$29.95 
·· T fte Q..,Jtnf411q.r JM'i• ..-n" l""l • P'OlllC..ltlCll,.-, 
T.,,..1114f>' it"'C~•"'il l1 e , itt1 iil • , 'Oi:uit".lj Cl'w,~t.. 
zo,.,•" reicotnif oOll • n.d QLh• •mii.tint .1 1:ipli~hi>n 1 

4 CD :';;:l~l;;i:~,.. hua~ 1nt1hlt i0n eN:! h i(ll\ 

GUMS Sprint 9/35KSR 

~~ 
TERMINAL/ 

PRINTER 
. J.lj C: 'PS -Ser•••• nterlaCci 

I- - Slit». 

299.00 
Minimum Order : $25.00. Sh ipping & handling charges

1490 W. ARTESIA BLVD., GARDENA, CA. 90247 via U PS Ground: $.50c/lb. UPS Air : $1 .00/lb. Minimum 
Conlintil t.11 USA lf"IMI'• CIMol'f"lll t.,.A. A.I N & T_.ti.,QI ln•11 Charge : $4.00. We acc~pt cashiers checks. MC or VISA. 

No personal check CO D's. Items reflect 5% cash or check 
discount. California residents add 6%% sales tax. We are 
not responsible for typograph ical errors. All merchandise 
su bject to prior sa le. Phone orders welcome . 

Inquiry 349 

1800) 872-8878 (800) 223-9977 (213) 217-8912 

rzi• Foreign Orders require special handling 

http:Conlintilt.11


Inquiry 261 

P.C. Computer Brokers Inc. 

The Place To Buy Your 
Epson Printers 

Brand New Epson EX-BOO Printer 
300 CPS, Push Traatnr. St.ggested 

Retail 94900 Call For Price 
Epaan Printers List SALE 
Spectn.rn LX-80 .... $ 29~ .... I 21900 

HS-80 Ink Jet Printer .... $ 44900 .••• I 33900 

Comrex High Speed 
CR-420 Pmter .... $219500 . •• •129500 

Hl-80 Fmr Pen 
Plotter ... .$ 59900 

•• .• CALL 

Epson Printers SALE 

Homewriter Print.er ........ . '249"" ... • 199" 
AP-80 Printer .... .... '379"' .... CALL 
LX-90 Printer .... ........... .. '329" ... • 229"" 
SQ-2000 Ink Jet Pnnter .... '229500 '157900 

Ca!I P.C. Computer Today For 

Prices Su.bjecc to Change Without Notice 

ll!l!l::!!lllDI .. Add 2 .9 %. -.,,!'=:- • 
~ ~ • .. For Use ofI- I 1 W9' Visa. MIC1 &. Choice. 

ese Price• Are Good Far Meil Order Dept. Onlv 

P.C. Computer Brokers Inc. 
3879 East 120th Ave. 
Thornton, CO 80233 

(303)450-6727 

CallTollFRE _ 0- -4
1 80 245 122 

434 BYTE • SEPTEMBER 1986 

Now there's communlcation for yaur computer 
and security for your peace of mind. 
CERMETEK manufactures 1200 and 2400bps 
Ha)•es'" compatible securi ty modems with a 
long list of features. 
For information call (408) 752-SOSS 

1308 Borregas Ave. 
Sunnyval.e, CA 94008-3565 
U~ ir iP 'rudmw't of ff4yn MirroromfM'lfr Pnxhr11, I~ 

Inquiry 62 

"TURBO Pascal hackers 
will like this program." 

Jerrv Pournene 
Byte Magazine 

• Add 51 2K al TURBO Pascal" 10 your code 
• Calt up to 8 memory res1Cfen1 TURBO Pascal 

modules from programs wnnen 1n. 
- BASIC. BASICA. Compiled BASIC 
- MS Pascal. C. MS FORTRAN 
-Standard. 8087 and BCD TURBO Pascal 
- TURBO Pro log 

• Add TU RBO Pascal"s 8087. BCD and graphic 
capabilities to other languages 

• Automatically generate TURBO Pascal com 
palible inhne machine code 

• Use all TURBO Pascal va1ian1s 1n a single 
program 

• Add Al capability 10 your Pascal programs 
• For IBM PC and compa11ble 
S6995 Foreign arde<S 

add $10.00 
S& H included 
VISA/MC: 1·800·835·2246 x123 
KANSAS CALL: 1-800·362·2421 x123 
lnqurnes and Technical Jnlorma11on (3031 971 -0729 

PATHFINDER SOFTWARE, INC. 
P.O. Box 43. Lill lelon, CO 80160 

· tuROOP..bU!~ TUR80 Plloto;~rt1Klt!~1 ot8oi t.1"112illllfTnAvn.,11 

Inquiry 425 

Inquiry 273 

COLOR 

VT220 $150 

"J>lus your 


PC, XT, AT, or compatible 

ZSTEMpc"'·VT220 Smart Terminal Emulator 


Double high/double wide clla1ae1ero 

Full line graphics. Smoalh Scrolling 


2-way rd& transfers incl. XMOOEM & KERMIT 

Full keyboard sohkeys/MACROS. DOS acoess 


Data mies 10 38.4 Ke. Hi9h throughput 

CGA. Horculos, MOA, & EGA support 


8-bit mode, downloadable fonts, 

user dellned keys, lul MllonaVmul linalional modes 


ISO and attribute mawed color 

ZSTEMpc·VT220 $150. 4010/4014 Ol)lion $99. 

ZSTEMpc·VT100 S99. · Choice of the U.S. AfF 


~ day money bacl< guarantee. MCMSA 

KEA SYSTEMS LTD. 

#4 12 • 2 150 w. Broadway 


Var>COU"'lr. e.c. CANADA V6K 4L9 

Suppon (6041 732·7411 

TELEX 04·352848 VCR 


Order Toll Free (800) 663-8702 

~t~ !1iaby 

Inquiry 390 

a message to our 
subscribers 

F10m lime to n~we mal:e the BYTE subscriber lill av 
able to othef compan es whO wi!h to send our Ml
scnoen maten.at aoou theMprodUC!s.We ·take ~a1 caie 
10 screen these companie~ chOOllfl9 only those who 
.ire reputable. and '-..hole plOdua~ seMCei. or 1nror· 
ma oo we feel 'MllJfd be of 1nter1m 10 you. Direct ma~ 
.s an efflcreni mMrum IOI p!Psenrlng the latest peisooal 
comj)IJ!er good! and seMCes to our subscrt>ers. 

Many BYTE 1l.lbscnbe11 appreciate this CO/\trolled use 
ol our ma1Jifi9 hsr. and look f01Ward to finding 1nror
mallon ol rm~ to lhem in tile ma~ . Used are OLN 
subscrilers·oa~s and <!!X!reises only rno other inror
matJOn we may liavt is t'Vl'r gilfnj. 

While we befreve ll'le dlS!tilulftln ol thlS informaoon 11 
ol beneht to our subscribefi. •-..: tmnly respett the 
wrm ol any subscroet who does noi want 10 rem.Of 
such promooonal ~tefature . Should yoo wish 10 resmct 
l/'le use of yoor name. simply send }QUI request to lhe 
lollow1ng address 

El\ITE Magazine 
Attn : Circulation Department 

One Phoen ix Mill Lane ~·, .111 
Peterborough NH 03458 1~nl l 

Enhance Your Turbo 

Pascal™ Programming 


with 

TURBO-JET 


•Ultra Fast Screen Read and Display 
•Advanced String and Numenc Formatting 
•Advanced f ire and Keyboard Handling 
• SubclirectOJ)' Utilit1e:1 
•Over I00 Files lncJudedf 

PascalSource Code included w1t11 anRoutine~ 


RoutinesCrafted jn Assembly Language 

No RoyaJnes for ProgramU~ 


Give Programs a Profe~ional Look 

Don't Pay More For Less! 

Dealer Inquiries Invited 

TURBO·JET, Only S39.95 
Add Sl.00 tor Postage & Handllng 


NY Residents add sales tax 

TOC Business Solutions, Inc. 


P.O. Box 129 
Old Westbury, N.Y. 11568 
MCNISA (5161795-2800 

Inquiry 423 

Low Prices on Many Other 
Computer Products- Carl 

1-800-245-4122 

LQ-1000 

se99o~st 1 108500= 

100% ERROR FREE 
DISKETTES 

3 'h" 
5500 0500 DSH096TPI SS OS 

.47 .52 1.69 1.39 1.60 

SUPER DISCOUNTS ON ORDERS 
OF 500 OR MORE 

IN STOCK ITEMS SHIPPEO IN 24 HOURS 
Minimum order: $25.00. Shlpplny ond Handll ny: 
54.00 per 100 dis &lies Conlinenlal U.S.A. APO/ 
PFO. add $8.00 P'" 100 d1sl<elles. F0<eign order, 
please call. Ae<luced >h•PP'"1l cha19e for larger 
quantltlos.C O O addS4 .00. Cash/conirlodcheck . 
Ml residon•s .dd 4~ sales LIJJll. . Pt•co:s subjoc• co 
cl\angewithoul r>Ollco.HOUAS: 8:30 AM-6:00P M 
Ea5tern Time. · • c.o.o :Z: 

I'll dl,11 
Preci ion Data Products 
P.O. Bo• 8367. Gr>nd R•pid'- Ml 49~1SP . 1616) 4H-l4S7 • Mie his•n 1·800-6J2·2~6I.. Ou11ldc- Mik-l• IJP n 1-.fiOO-lSS...0028 

http:maten.at
http:Print.er


21MEGABYTEHARDDISK 
A PLUG-IN 
CARD 

sugoo 
MEGACARD! 
MEGACARD! 21 megabyte hard disk drive on aplug-in board that instantly 
converts any PC or compatible to an xr 
And MEGACARDI enables PC and XT users with ahard drive to mn two 
drives on asingle slot. You get an extra expansion slot! 

MEGACARD! combines the NEC "zero defect" program with state
of·the·art technology, This "drive-on-acard" installs in seconds. 
Just plug in and power up! 

MEGACARD! delivers: 
• NEC technology • "Zero detect" reliability 
• Fast, easy plug-in installation • Two year parts and labor guarantee. 

NEC MONITORS 
JC1401P3A MULTISYNC 

CALL FOR PRICE 
JC1216DFA RGB 

JB1280DA 

JB1285DA 

269.00 
TTL GREEN 

105.00 
TTL AMBER 

105.00 

Fram the 111gal beagles.
Prices and availability subject to 
change without notice. 
Ptior authorization ret;uired on all 
returns. 
All returns subject to reslOcking
charge. 
All fl()fmal manufacturers' waffanties 
apply. 
NEC, Mu!tiSync. EGA Paint are 
1egiste£ed trademarks of their 
respective companies. 

CHIPS 
64KDRAMS. 
SETOF9 . ..... . .... . 9.00 
256KDRAMS. 
SETOF9........... 27.00 
128K PIGGYBACK, 
SETOF 18 ... .... ... 72.00 
C8087 . ........... 125.00 
C8087·2 . ........ .. 179.00 
C80287-3 . .. . . .. . .. 225.00 
V20 BMH . . . . . . . . . . . I0.95 

EGA 
AT/ MEGA GRAPH 
PLUS. ............295.00 
MYLEX EGA BOARD . . . 249.00 
RIX EGA PAINT 
SOFTWARE. . . . . . . . . 52.00 

PORTABLE 
COMPUTERS 

NEC DISK DRIVE 
KITS 

NEC PC8201A ....... 360.00 
(See listing of 8201A programs) 

PC8201A ADD-ON PRODUCTS 
PC8206A 32K RAM CARTRIDGE 

360.00 
PC822 IA THERMAL PRINTER 

125.00 
PC8231A FLOPPY DISK DRIVE 

560.00 
PC8241A CRT ADAPTER 

149.00 
PC8281A PORTABLE 
CASSETTE RECORDER 

85.00 
PC8201A·06 BK RAM CHIP 

52.00 
PC8201A-90 NI-CAD BATTERY 

16.00 
PC8271A-OI AC ADAPTER 

16.00 

CASSETTE 
PROGRAMS FOR 
8201A 
PERSONAL PLAN.. .. . 36.00 
GENERAL STATISTICS .. 36.00 
BUSINESS GRAPHICS . . 36.00 
FINANCIALANALYSIS .. 36.00 
TAX PLANNING . ...... 36.00 
APPLICATION KIT. .. . . 85.00 
REAL ESTATE 
ANALYSIS . .... ... .. 36.00 
PERSONAL FILER ..... 36.00 
TIME ACCOUNTING . .. . 36.00 

MODEMS 
INTERNAL 1200 BAUD 230.00 
EXTERNAL 1200 BAUD 230.00 
SECURITY 1200BAUD310.00 
INTERNAL 2400 BAUD 375.00 
EXTERNAL 2400 BAUD 395.00 

All drives include controller 
and cables. 

5\1.\' 20MB 05126 . . 389.00 
5\4.. 40MB D5146 .. 649.00 
(40MB includes Disk Manager) 

3W' 20MB 03126.. 389.00 

IT'S EASY TO ORDER 
• We ship Immediately when 

you pay by Visa. Master 
Card. Cashier's Check or 
Money Order. Allow 3weeks 
for personal or company 
check. 

• No Surcharge on Visa or 
Master Card. 

• Minimum $5 shipping and 
handling up to 3 lbs. in Con
tinental U S.only On other 
orders. call for information. 

• All orders insured. 
• No Sales tax on orders outside 

California (California residents 
add 6'% sales tax.) 

When you want the best periph
erals money can buy with expert
technical support you'll just
have to settle tor paying Jess. 
That's logic.From Logic Array. 

LOGIC ARRAY 
P.O. Box 3799 

Costa Mesa, CA 92628-3779 

GALL NOW AND WE CAN SHIP TODAY! FOR EXPERT TECHNICAL SUPPORT 
CALL 7141650-6700800-22-LOGIC 

800-843-0426 (in Ca/it)
HOURS: Mon.-Fll. la.m. -511.m.PDT 
Inquiry 200 for E~d· U sers. Inquiry 201 for DEALERS ONLY. 

http:1200BAUD310.00


1M 
256K 
256K 
256K 
256K 
128K 
64K 

27512 
27C256 
27256 
27128 
27C64 
2764 

43256L· l 2 
6264LP-15 

SIJl«IA.Y$ 6 ·

SPEED 

IBM-PC/XT 


TO 

700°/o 
• Multi-user Database! 
• Powerful! 
• Mulriple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing! 
• Full Dealer Support! 

Dak1fl 1\ ~ 1radrm;1rk o r DcJ-r~ 1\ (C(l'S\ 

Dealer Inquiries lnvired 

24000 TelegrC1pl1 Road 
Sol.Jlhfleld. Moch'9<1 n 48034 UY\ 

/313J35Z.Z345 

Inquiry 69 

PROMPT DELIVERY!!! 
SAME DAV SHIPPING !USUALLY) 
Ql,WH 1TY OW1i: PRICfS SMC¥>.., tor .A.11...Y n ,,.. 

DYNAMIC RAM 

1OOOKlc1 100 ns 


64Klc4 150 ns 

256Klc1 100 ns 

266Kx1 120 ns 

2S61<x1 150 ns 

128Kx1 1sons 

64Kx1 150 ns 


EPROM 

64KxB 250 ns 

J2Kxe 250 ns 

32KxB 250 ns 

16K• B 250 ns 

eKxe 200 ns 

SJ<xa 250 ns 


STATIC RAM 

J2KxB 120 ns 

eK><a 150 ns 


HOl.D*'f'S; ~QA CCJ\19''r. V\A U.5. EJJ>R£SS ....._ 

MasttirCard V1SA. °' UPS CASH COO,_,,"""°"' Factory New, Prime Parts JJPoo
""°"""'...,, MICFIOPROCESSOl'I UNLIMITED. INC. 

~=-1~~= ~~ss~.~;"'· (918) 267-4961 

~==s='=~~=~~4~:. 
Inquiry 238 

Convert What You Have 

To What You Want I 


PC Compatible 
CASH DRAWERS 

M·S CASH DRAWER 
10711 Flower St. , Stanton, CA 90680 

(800) 544-1749 
In California call: 

(714) 821-1133 
Inquiry 212 

68020 

FHL 20x30 

• MuUi·userfMuUi1asking 
• 32-Bil MC6l!020 - 12.5 MHz 
• 6 10 30 Usern 
• 2.5 MByte IQ 14.5 MByte 
• 32-Bil E~panslon Buss 
• Built-in SCSVSASI w/DMA 
• DIP Swilches select Baud Ra1e 
• Hard Drive (20MB lo 150MB) 
• 720Kb Floppy Driw 
• Real Time Clock w/Ballety Backup 

• 	Sottwa111 Included: OS91118000: Bas.ic; Word 

Proces.srng; Spreadsheel; Utilities 


1 	

Op1lons : MCS8S81 CoprocessOI• 

2MB/4 Serial Pon Board 
Memo'Y Pro1eclion 
Graphics Board 
Pascal and C 
Dealer Inquiries lnv/te.d 

Frank Hogg Laboratory, Inc. 
315-474-7856 TELEX 646740 

Inquiry 137 

MYSTIC PASCAL 

Fastest Compiler an Earth 

NDW DNLY$16!!! 
• 	 640K code, data and stack 
• 	 incremental compiler runs in back

ground while you are editing 
• 	 produces linkable OBJ files 
• 	 color graphics wilh pan &zoom 
• 	 8087 & software malh 
• 	 tr ue mulli ·task ing for up lo 100 

Pascal procedures 
• 	 full screen editor 
• 	 complete Help windows 
• We are open 8-5 Min. lime, Mon-Sat 
disk with condensed manual to prin1 out S1 6 
pri n1ed manual $16-bolh $32- lor IBM PC 320K 
Visa /MC/COD-acid $2 shipping, COO SS. 
overseas s10 
Mystic Canyan SaFtware 
P.D.B . 1010 
Pecos. NM 87552 505/757 -6344 

/{/I 

• Uses 80286 Processor 
• lns1alls 1n Minules 

• Fils Short Slol 
• Op1ional 80287 Processor 

$399 

-
 Computer·Age, Inc. 
"'="' 55 Fishlry Street 

Hartlord . CT06l20 JAM-EX \ 
203-724-5100 

lnqulry 78 

ROBOTICS - SCIENTIFIC BUS 

For IBM PCIXT/ATk:ompallbles, Apple II • • • 


·~~e=.~.:g;~~::'"U:~.aee:; 
cotl~Ctll tNi~~· Oft • C:.litlll\C)kliOOblong. b 

~~~~~l.~lbi~ 
•Fu! Am ModUh: MOK~ 5 l;K.. ll:u ~ cMMA 

~.::,:~~~..:...~CIBP"· 
•UBllilJDlll~J lbufr.harltillll.lCMCN~-- a,;w , UH 

• ~rVR..iay iUichilto! .. tunaatQI t ... rw:ti . 26 ba Kl~ 

• Qoicfl ~ "'-- .. .. .,,.,......~~ ~· 

· =r.::::::w-.~~~~·~AAmp, 
• 	~Ow!Am~Conlrvt·~fiOIOC.~Ol~ll'llOIO' 
..... ... ~~·~HP) lllltJll~&~Otl
.. ()pK.... llOUl9d Cal~ brl' md_ 

.:~·:~~.,::r~~~"::.:: 
Cell fOr thOl't -Ot OtottO~~ 

• l.All&OP~boolll 'llhMi...,. lll'd.....,.ptlC'Jk&l'llll(l'l'8MPC Sli 

Computer Continuum 
15 ~.. .... . 5-. e • o.t,-Cty. CA 0..0.S 

f<l5175S-111111 

I PC/XT USERS! 
I 	 COGTREE Utililies Dy 

Cogrrate .• . .•....••.•.. s129.95 
I LYN( t>y Nonon-lamber .. .. S199.95 
I 	 OATAFLEX by Data Access . . . Varies 
I 	 RM/COBO L by Rya nl 

McFar lanel .. •.......•.... Varies 

I Universe by O mnrtrend .•.. s 98.SO 
I Blue M acr by Cog11a1e . .•.• S599.00 
I 	 CMPower + by Trrlex...... S995.00 
I 	 Softexc Teaching Aids . . . . .. s 95.00 
I PrintSet t>y Cogitate . . . .. . . S 79.95 
_, CogiTAPE by Cogitate . . •. . . . CALLI! 
I An11-Stauc Products . ... . . .. .Varies 

J Uninrerruplible Power 
Backups ... . .........•. . . Varies 

F TeleV1deo Software •....• . .• CALLll 

m~m 
"A Higher Form of Software'" 


24000 Telegraph Road 

Southlleld, Ml 48034 


f3 1lj lS2·2l45/Telex 386581 


VISNMi\SlcRCARO ACCEPTED 

Oeal~r tnquu•e' WeJcomed 


Inquiry 348 Inquiry 2~5 	 Inquiry 70 



~------ Q S-100DIV./696CORP.':.====== 800-528-3138 rders Only 144ss NORTH 1sTH sT. 

~ - • .... 602-991-7870 Customer Support 5fe~e~r,~~~7~~s~!e~e~~0 TM 

COMPUTER SYSTEMS CAD S-100 BOARDS 
IBM.PC COMPATIBLES 

WE CARRY A WIDE RANGE OF DESKTOP, LAPTOP & 
PORTABLES DESIGNED TO RUN THE SOFTWARE THAT 
FUElSTOOAY'SBUS NESS. 

SHARP PC-7000 eoae LAPTOP ...............................$1299 


CORDATA FASTDRAFT 480.:640, 256K, 16 CLR .....$1149 
HANZ.ON LP-3000+ LASER HPGL PLOT. COM ..CALL 
ACS GFIAPHAX 20 I 20 2Xx2K GRAPHICS RESOLUTION 
2.5Mb BD., UP TO 32 COLORS, AUTOCAD ...............CALL 

~ 

ONE STOP SHOPPING FOR ALL OF YOUR TEGAATION 
AND POST SALE SUPPORT NEEDS. we HANDLE ccs. 
COMPUPRO, DUAL, l.C.M.. ILLUMIN. TECH., LOMAS, 
TELETEK. MULLEN. P&T. INDUST. COMP. DESIGNS. 
TARBELL. ETC. mlS MONTH'S SPECIAJ.S ARE: 

Z.ENlTH 148. 158. 171. 200A T................UP TO S0% OFF
·-....~~~---------ACS ET-286 \Mb, 35a.2P. CLK.9 SLOTS. 6/ICl'12.5MHz, 
20Mb & 12Mb DISKS, MSOOS 3.2........Complolo $2595 
ACS-1000 SYSTEM 814.nMHz. 2 FLPY DRVS, 1Mb 
RAM. 20"1b H.D. DAV.. COLOR/MO 0 CTRL.,MSDOS 3.2. 
SASI, 2 SIP PORTS. CLOCKICAL·BATI ....................$1650 

~ cordata 
PC-400 5121<, 2 FlPYS. 14· 64Cbc400, 512K.... .......$1149 
20Mb HARD DISK SYSTEM WITH 2 FLPYS ....$1499 
AT0..-0 8MHz 902B6. 640K. S, P, 1..2 FLPY ........ .$2039 
ATP-8.Q PORTABLE .............. ... ......... ........ ................$2189 

EPSON 
EQUITY II BMHz 1/:30, 640K, S, P, CU<, FLPY. MS-DOS 
& GWBASIC • RUNS 2.9 NORTON UTILITIESI ... .......CALL 

-0-S?E~V 
KEYBOARD IS EXTRA: 
PC.STYLE-.$1 39 PROFESSIONAL AT.Srt'LE ...$179 
MODEL 200 HTSOSS-2, 2561(, S,P,CLI<. 720J(.350 MO 0 
DISPLAY, MSOOS. GWBASIC ....... ..............................$1635 
MODEL 400 HT FLPY AND 20Mb .................... .......$2119 
PC/ IT 8MH1 80286, 12 FLPY, 512K. 9 SLOTS ....$2149 
PC/ IT ENHANCED WITH 1Mb & 40Mb H.D. DRV..$.2959 

["1.&.-c») 
1086·5C IMb AAM, SOMb HARD DJSK, 50Mb TAPE 

DRIVE. XENIX.................... ........................ ··-···.............$11399 

1086.00 AS ABOVE WI 80Mb HD&TAPE.. ...... ......$12&99 

686-25 6USER. 25Mb H.D., XENIX...........................$4099 

686-50 AS ABOVE WITH SOMb H.D....... ................. .$6199 


NETWORKING 
CALL FOR OEALER PRICING, lrlTEGRATION, 
ANOIOR CONSULATION. 

COMP UPRO NET IOO.jiliiiiiffj.............. ....... .......$369 


PC-SLAVE I 16 1Mb, 8MHz. V20 ........ .. ..................... .$595 
RTNX MSDOS 2.1 ...$109 ATNX MSOOS 3.1 ...$189 

-~=i· LAN· PC ARCNET FOR PC'S ........ .................................$349 
WS.286 8MH:z 80286, 5 SLOTS, A.RCNET llF, ~K. 
SCSI, AT TYPE ENCLOSURE & PIS ..................... .....$1398 

~NOVELL 
ADVANCED NETWARE STARTER KITS SOFTWAR E, 

DEYCAAD, 2 NICS, CABLES INCLUDEO •.•.•.•From $1795 


+SPE~V 
USER NET SOFTWARE I 86 & KEY-CARD .......$895 

PC/XT/AT BOARDS 
STB RIO GRANDE 128K·l.5Mb, P & S .......... ..............$195 
STB CHAUFFER RU S RGB IN MONO ................... ...$189 
STB ATTA-BYTE Q.384K FOR AT&T ....... ................ ....$159 
TECMAR WAVE 64-256K $150 BOSUN S,P,CLK $150 
TECMAR MAESTRO 0-2.5Mb,S.P&TAEAS.CHESU295 
TECMAR CAPTAIN OK.S,P.CU< & TREAS. CHEST..$155 
TECMAR EXPANSION CHASSIS II SLOTS, ETC. ..$639 

AST' 
IS PACK PLUS ...... ..........................................................$155 


PACK PREMIUM ................. ................................. ......$325 

RAMPAGEAT...................................................... .............$4211 

AOVAlfTAGE ... ..... ............................ ............ - ... .............$3.25 

3G-EGA............................. ................... ....................... .......$275 


intef 
lllTEL ABOVE BOARD PCMB 1010 64 TO 512K. 
ALLOWS LOTUS, SYMPHONY, OTHERS TO AUN ABOVE 
64~.................................................... ........................... ....$255 
INTEL ABOVE BOARD-AT 128 TO 4Mb .....................$399 
MACROTECH MSR-AT0-3Mb RAM FOR IBM·AT @ 6. 8,
10. & 12MHt. NO WAIT STATES .... ...... ...........$185. $625 


DMP 41142. ................ .~~.~~~~-~...... ............. .....$2499 

DMP 51152. ................ ..................................... ...... ...... ......$3799 

DMP 56 ........ .................... ...... ........ ....... ............ ...............$4549 

DMP29 ...... ...... ....$1749 DMP 40 ..... ..........$a99 


TRUE GRID DIGITIZERS 

TG1005 .................... ...................................................... ....$299 

TGIOl 1............................................. .................... ...............$539 

TG10 I7. ............... ........................... ......... ..........................$655 


POWER SYSTEMS&ACCES. 

(iB CCJMPUra -.cassoM5 
ALL CABLES SOLD AT DEEP DISCOUNT.... .CALL 

S4 4 CIRCUT SURGE SUPPRESSOR ...........................$26 

SIO 6 CIRCUIT SURGE SUPPRESSOR ........................$29 

Pl5 5 CIRC. MONITOR BASE WI MODEM PROT..........$98 

U1000 POWER SAVER IOOOW U.P.S. (TOPAiO ........$729 


e@J 
SB- 1000 WAlT WITH BATTE RY 30·60 MIN...............$659 

BC-1000 WATTWllSELF CONTAI ED BATI.15·30Min889 


SAFE (SAFT) SPSIOOO WATT SI E WAVE ......... .$989 

SOLA 750 WATT WI 4500 WATTI Hl· INRUSH .......$1495 


MONITORS & TERMINALS 
NEC MULTISYNC .................. ........... .... ........... ........... .....$515 

TECMAR RGB Hl·RES ZVM-1300 ................................$498 

ZENITH ZVU- 1240 (IBM) FLAT SCREEN ...... ........$149 

PRINCETON GRAPHICS ALL MODELS .. .............CALL 


(f)TATUNG 
CM·1360 640x200 RGB, 13", GIA SWITCH ...............$359 

CM-1380 EGA 640.:350 RES .......- .......... ........... ...... ....$479 

!422A DUAL FAEO.. Tll.TISWIVEL. 14", GIA .... .......... .$139 


ALDIK 
12.S E.'-IULATES WY·SO ETC.. HiRES 14" GREEN/AMBER, 
6 SCROLL RATES. IBM SELEG., K.B.. 1 YR WARR... $385 
PC-T£RM EMUL WY-ro, TVI 925, IBM-AT KB, FOR MULTI
USER PC.SLAVE BOARDS .................... ...... ..................$419 

WYSEG0 ............. ................. ... ...... ........ ............................$475 

LIBERTY FR££DOM ONE ............................................ ..$395 


PRINTERS & BUFFERS 

brothel 
M-1109 10~25CPSP & S, TRACTOR. .. .............. .......$203 

HR·35 36CPS DAISEY, WIDE CARR ...........................$729 

HR-20 20 CPS ........................ ....................... ...... ..... ...... ..$349 


CITIZEN MSP· ro ............. .,$250 MPS· 15 ...... .....$349 
CITIZEN MSP·20................$315 IAPS-25 ....... .....$485 
COROATA LP-JOO LASER W/ WOROSTAR2000•.$2175 
HANZON BUFFER 64K·256K S·S,S.P,P·S.P·P ........$265 
HANZON LP-3000* LASER CAN EXECUTE 
HEWLITT·PACKA.RD Gt PLOTIER COMMANDS....CALL 
STAR MJCRONICS SR· /5 .. ............. ....... ........... ..........$595 
TOSHIBA P321 PA.RA. & SERIAL ..................... ..........$449 
TOSHIBA P341 ....................... ...................................... .$769 
TOSHIBA P351 PARA. &SERIAL ............................. ...$969 
OKIDATA 292COLOA PRINTER ..................... .............$459 

OKIDATA 293COLOR WI TRAC.. 132 COL ...............$599 


XEROX/Diablo 
XERON 025 DIABLO .. ..$484 635 DIABL0.••.$1049 
DIABLO DSO-IF ......$2049 DIABLO 34LQ ......$989 
4045 LASER WITH COPIER & 512K RAM ..............$4795 

"f/oAax· 
PERSONAL SPEECH SYSTEM......... ............ ..........$.295 


SCIENTIFIC/ INDUST. BOS. 

AID 64·100 .... .......$315 AID 64-PC ...........$396 

DIA. 64-100 ....... ....$236 DIA 64 -PC ...........$4&8 

1018-PC 96 TTL INPUT LINES .. .. ....... .... .....................$446 


SCIENTIFIC SOLUTIONS (TECMAR) 

IEEE-488 ...........$2311 LAB MASTER .... .......$659 


CONCURRENT DOS 4. ID . $495 COOS 4.1E .$750 
SPUZ BMHz Zea, 256K, 4 USERS ........................ ....... .$289 
INTERFA.CER-3 8 SERIAL PORTS.. ............................$439 
SYSTEM SUPPORT 1 WITH CLK, BATT. SEAIAL.$289 
DISK lA 5" & 8" FLOPPY CONTROLLER...... ...... .......$439 
DISK 3 5" HARD DISK CONTROLLER...... ...... ........ .....$509 
RAM 22 2561< STATIC RAM ............................... ... .. .... ....$446 

~ 
DUAL: AIM·12 [)(A CONVEATER... .................... ..........$545 

DUAL: AOM-12 AIDCONVERTER.. ........... .................$509
.... 

THUNDER + SMHz 80100, 512K. 2S, P. FLPY CTRL. 
COOS 4.1 - UTERALLY A SYSTEM ON A BOA.RD....$895 
UGHTNING 286 BMHz WI ON-BD DIAGNOSTICS$819 
COLOR MAGIC PC VIDEO FOR S-100 eus.............$445 

r.1"'"'~ 
M/-286 10MHz 80286&8MHz ZSOH............... ............. .$695 


ST..// 1Mb STA.TIC RAM....... ........................... .... ............. ..$1>49 

MSR-11 1Mb DYNAMIC RAM....... ................................ ....$799 


HARD DISK & TAPE DRIVES 
PC.INSIDER. PC-OUTSIDER & AT-INSIDER HARD DISKS 
FOR IBM ANO COMPATIBLES SET-UP TO BOOT FROM 
HARO DISK WITH ALL NECESSARY HARDWARE ANO 
PC-STYLE CABINET FOR EXTERNAL DRIVES. 

20Mb PC-INSIDER........$379 

3DMb PC~NSIDER (SEAGATE ST-238)...............$535 
72Mb PC-IN/OUTSIDER 30mSEC....................... $1798 
COMPUPRO 40Mb INT. SUBSYS. WI DISK .1........$1565 
COMPUPRO BOMb INT. SUBSYS. WI DISK 3.........$2049 
ALLOY FT.SO SOMB@ 1.GMblMin,For PC COl1lJal.$795 
IRWIN 10Mb TAPE/PC or CPRO • Requires CDOS....$369 
TECMAR 0/C 6().AT INT 60Mb TAPE ...... ................$10711 
TECMAR MACORIVE 10Mb........................................$1099 
TECMAR l.IACDRIVE 10Mb & SMb REMOVABlE..$1850 
WA.NGTEK PC-38 60Mb INT. TAPE, FAST & EASY.$785 

BARE WINCHESTER DRIVES 
T'EAC SD520 26Mb HH 5 114"......... ...........................$299 
SEAG.ATE ST-4051 51 Mb, 40rnSEC. FH 5 1/4".......$795 
QUANTUM 0540 43Mb. 45mSEC. FH 5 114".............$995 
MICROPOUS MC-1325 85Mb,30mSEC.FH 5 1/4"..1395 
MAXTOR XT-1140 140Mb. 30mSEC. FH 5 1/4".....$3289 
MAXTOR XT-2190 190Mb, 30mSEC, FH 5 1/4".....$3895 
AMCODYNE ARAPAHOE llrO 25Mb FIXED & 25Mb 
REMOVABLE CDC LARK PLOO COMPA.TIBLE........$3495 

FLOPPY DISK DRIVES 
MITSUBISHI 2894 S"....$475 2896 l/2 HT.S"....$435 
MITSUBISHI MFS<J1 48TPI... $95 MF504 96TPI... $149 
TEAC FDSSBV 48TPI .............. .. ............. ..... ..... .............. ..$89 

SOFTWARE 
WE SELL ALL WELL KNOWN BRANDS. ORDER 

CORRECTL YI SOFTWARE IS NOT RETURNABLE! 


NEWSTAR NEWWORO 2 WITH MERGE. SPELL CHEK. 
NEWSTAR NEWWORD 3 FOR PC'S. SPELL CHECKER. 
INDEXING. CONTENT TABLES. MACAO'S. SHORTHAND 
KEYBOARD. MULTl-TASKI G ................ .................. .......$269 
BD SOFTWARE C COMPILER 8' SSDD 8 BIT ........$95 
MICROSOFT ASHTON-TATE.................... - 38% 
MICROPRO - MULTIMATE - P.F.S. .......• 41% 
BORLAND INT'L TURBO PASCAL. ETC. ............... - 41% 
MOST OTHER PC PROGRAMS ............... .............. 41% 

MODEMS 

PROMODEM 1200..........................................................$259 

PROMODEM 1200G ..•$179 24DOG ............ ......$339 

PROMODEM 300C • APPLE llC PEGGY BACK .........$79 


MT224EH MNP ERROR CORREC........ ................ ...$529 
~· 
MT22AER RACK MOUNT W/ EDC ..............................$495 


CTS HAYES COMPAT. 212AHC S149 224ADH $295 

HAYES - ALL MODEMS ...........................................CALL 


t, .. ' I • t'l ~ '-,[' 'll'',,'\j Ach1>fl 1")t 1 r:l r~ftCP<;, .H eCrtt;t) P'l'prudonly PO sfromqualif1cdh rms&AM Express- .;:ldd ~--~.. 
f.,1 .... ,_, ., I lil• ! {' l./Vlll'S cu~ • I si., rntn fPp) with Cashiers Chec k MO & APO s accepted Sh1pp1n9 '=~===== 

· · · l '" 1 · ""· T '' Al RES O"ll Y ,1'1rl fi ' " 5,1IPs ta' All rr•lurris subjeC1l:J20"o rrs1ockinq ''"'or .. - ....."' 
·· : · • •. ,, 1 • t1111 p11rc h,t<..,P<,;, A 11 fH•r••<:. & <1\•,1 .l ,lh•l 1t.,t SllhJPU 10 r.11iH1qt' ·:.11th out notice ESTA8ltSHED 1977 

Inquiry 298 lor End-Users. Inquiry 299 for DEALERS ONLY. 

I 

http:85Mb,30mSEC.FH
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NO SHIPPING CHARGES 

ORDER TOLL-FREE 800-824-3432 


'" C,.1l. IDll!l1 tall 1111. M1 -1&13 

DRIVES 
112 Ht. IBM '" Compatible 89.99 
Tandon 100·2 99 .99 
Tandon 100-4(961pi) 129.99 

SYSTEMS 

PC/XT Compatible 499.99 
• 641)K on Mollle1board • f lip Too Cue 
• H it HT f!GPPY • ll5 wan Pov<tt Su11111y 
• Mono Card wJPn•le• Pot! • 5150 Type eyboard 

We carry a complete hne or electronic com· 
ponents. Call or write lor our free catalog! 

Inquiry 359 

.Sure 

it's insuretlP 


5.6.FEWARE® Insurance provides full 

replacement of hardware, media and 


purchased software. As little as $39/yr. cove~: 

• Fi re •Theft • Power Surges 


• Earthquake • Water Damage • Auto Attiden1 

For information or immedlarecoverage cal l: 


1-800-848-34,9 

In Ohio r.t;/11-614-262-0559 

(Sflrn=) 
SAl'l~l\J{E , 1'/Je /11s11 ra11ce ,\l;'<'llQ' Inc. 

Inquiry 300 

ANNOUNCING . . .. a high performance 
MC68000 based 32 bil APL interpreter 
exclusively for the IBM PC/XT I AT and 
compatibles . ... single or multi -user . . .. 
total integration with DOS hardware and 
sohware environment. 

,------- - --1 

M1111APL . 
- -- - -- · 

• 10· 12·15 MHZ 68000 coprocessors 
• Up lo 6MB RAM per PC 
• No objec1 size lfmitation 
• Full printer support 
• MulU-userlitesyslem 
• Local Area Network facilities 
• 32081 floating point processor 
• Other sys1.ems available lor. 

Maclnlosh. Amiga. Atari ST. etc. 

Single-user $995 • Mu/Ii -user $1495 
Coprocessor boards start at $ '950 

SPENCER OllG'INIZATION. JN( 

POBOX248/~.NJ07675/(2CllJ66M>Oll 

VISA I M1tst8fca1d I AmfJlican Exputss accapted 

Inquiry 326 

NEW! 


KEYBOARD PROTECTOR 
Remains in place dwlng keyboard use. Prewnl$ 
damage from liquid •pills, d~t. ashes, etc. Fib 
like a Mcond lkln, ocellent feel. Avallable for: 
IBM-PC, AT. Apple (all). Compaq, Model 100. 
NEC 8201 . C64. Zenith 150, DEC, Kawro, 
KB5151. AT&T 6300. WYSE 50 and many 
others, Send $29.95. check, M.O., ViS<I & MC 
include exp, date. Speclfv computer iype. Dealer 
lnqulrie< invited. Fue brochure avail. 

Merritt Computer Products, Inc. 

2925 lBJ Fwy. " 180 I Dallas, Texas 75234 


(2141 339.0753 


Inquiry 225 

HSC·9100 

BO B~ 24 Or 25 Lin• 


Alpha·num•rlc 

Video Terminal CIFd 

ANSI X3.64J0ther Terminal Emula tions 
50 To 38.4K Baud Serial Port 
RS·232 Or TIU CMOS Versions 
IBM PC Compatible Keyboard Inpu t 
EEPROM Based On Screened 

Conllgurallon 
Compos ite or ~parale Video 
100 By tOOmm Catd 5V Only @200mA 

S139Til/CMOS SU9RS.232 

PO Box 10588, 

Greensboro, NC 27404-0588 


(919) 274·4818 


Inquiry 153 

ONE COMPUTER & 
1WO PRINTERS? 

top P1•ffl.. 
iltlJ npl•ftingl 
u., ll'(IUr chokt or TWO 
f)dn. t(trJfromON: 
fli!!IUIUel cn.btifi UtUh 1he 
!tlmple fl ick ot " s1o1;i tch.. 

S6595 
Pio< SJ.25 
..,_ kipping 

30 0.ay 
M01MYllocli 

Guarant•• 

Moclel•2100 

On• P•r•llel rt.g l.s. r • . Two P• rm ll-=1 Pl•tlJll Oun 
Coinnttt ll"V Slbnda:td Cunronlcs P11fllllf: I C.bl~ dlrecdy 10 
IM ~wtlch.Two 3%' Cilb:1o Chxluded) lllllidi 10 el!lch prinlt.r. 

Slmpfv C&U l·800·T0 °ASK0 USI S.m·S"'" PST 
800-Mi2-7587 

(CA 415/ 567-4067) 

To Ord•r. Write OT c;:allTlp.i Olr-e t . Inc. VIAfMCor 
Money Ord<Js pleM<.ShlpplJ19 ...~1hln 48 hrs. via UPS. 

Inquiry 350 

Inquiry 151 

LEARN C 

THROUGH OURNEW 

VIDEO TRAINING COURSE 
A PROGRAMMER'S INTRODUCTION 
TO C - Thls three-hour video lope with 
text !hot takes a p rogrammer from on 
Introductory level thru to arra ys and 
pointers. (Introductory Price 5400.) 

Also ava ilab le : ou r cou rses on 
COMPUTER LITERACY, BASIC TELECOM· 
MUNICATIONS and LOCAL AREA NET· 
WORKS. 

Coll us today for o 15 DAY FREE TRIAL(or 
requestourcomplete course cotol og). 

th e 408·374·1235 ~,;;,..."' 
INFORMATI·O·N. FACTORY 1111111 
201 Ctia"91Oob Circle 111111 
1.0t Galot, CA 9~0SO 

Inquiry 169 

.,,,;:;i;!il:liolrii"'i::;) 

DATA SWITCHES 
SHARE c:omputer1, Pf'iftleft, 
any p.1~11411 Of' Sfflel dell'lot 
EL IMl.ttA YE: c.able &-wa;pplng 
•NE.xi:te:NSIVE w~ 10 networ 
COMPATIBLE with 
111 computer&. 

eualn.uu. SchoolJ.. Homn 
WE AlSO OFFER: 
Dela Du I le1a. U t1e Oriv1J;q1~ 
ModeM.S, Protoc:ol Corwctr10Q. 
Pti r&llfJil .. S.rial Con't'ef1•1'1~ 
Cl!l.'bl&s.. Compt.11• r1, Pn ntor.. 
Dtu: Orivts, lilrtd mont 

A.UTDMA nc • CUIETAlC£ A: 1.$ iCIHI •or • bl.Qlf'itts or 
1~ lg 1ho1r11 prinlt"r gr modem among rqny tomPiJl&Qi. 
OpoqtJo~ Is l~lly eutomatl(; with no ao•r.r.i1re f lt<IU•fed. 
P•r1t1ol or Sed11 " thanne11 • $296 6 c h111.nel5. - $395 

MANUAL • HAfllDSWITCH Is Optitiltdl wilh th• lllp ol • 
SWJl.C:h, 2"-~ •nd 2:4 modt115 "llow a.imull1neouJ ~mmun
laillon. 
Serial 1:2' $59 2:2 . $109 2:• . $1691:•.' 99 
Poraltl n · 179 I:< · s139 2:2 · s119 2:• . Sl99 
Leo 1nd spike pro1.001on 011 ..,.,., moo.111: '" $20 
COOE AC11VATEO · PORTER c.onnec1a. one compuUlt 10 
mul1 :p'l• Ptriphet'lla.- A 10Uw-1r1 '°"'•MIK!ll-1.he per~pher•I 
Par•lteJ or Sv11I 4 ch•n"tll • $295 8 ChlJ'ltMllli - '395 
!Ml"' option 841< • $100 25EK • 1:150 
REMO TE • TELE.PATH COAlllK1:i rnul'tl'Ple eomputeta 10 
mui.lple SJ9-rlpbe,..11, A If! IKtot a1 eact'I comC)uter or U!lrtnln aJ 
CllOOHI up •o ' pefi pMr-1ls and cfllPlayt olhaty tUIJU:l. 
4;:4 - $A9!5 ' :8 · $795 H1ltclOI' • J39. 

==~~t;t... ·ili:- .. --~=== 
ROSE ELECTRONICS (713) 933·7673 

l>..Q. 1011CU1'1 UC I VJSA. ""'"llid 
tlOUSTON. TlC l'mt 0•9kt fA1111 ulfk1- l"tit ltdl 

CAH US FOl< Att YOUI< INTUIFACE NEEDS 

Inquiry 295 

http:MIK!ll-1.he
http:eualn.uu


... =-- -= = -- - =----
-...----

· FULL IBM PC-AT* COMPATIBIUTY! 

- -

·FOUR MEGA-BYTE RAM CAPACffY ON MOTHERBOARD! 
USING 1MEGA-BIT DRAMS. 

QUANTITY DISCOUNTS AVAILABLE FOR 
QUAUFfED DEALER, OEM, UNIVERSITY 
AND CORPORATE ACCOUNTS. 

Eight Compatible 110 
Interface Connectors 
(Seme as l'C·AT) 

Extended Memory Capacity! 
Full Four Mega-Byte 
Capacity on Motherboard! 
(USM 2561< or NEW 1 Mega·&I Crams) 

0 ATTAK-286'" FULLY ASSEMBLED (LESS ICS) ...... .$499.95 
0 AT CASE 100% COMPATIBLE.. ... ... ... .... . . . ... .$129.95 
0 AT POWER SUPPLY 1'¥l.Vll .. •••...••. . ..••... . ..•.$12.9.95 
0 ATTAK-286'" TECHNICAL REFERENCE MANUAL ....$ 29.95 
0 TURBO.SCOPE'" ND BOARD .......... . ...........$ 99.95 

100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED! 

HIGH SPEED INDUSTRIAL 
GRADE COMPUTER FOR: 
·Scientific 
· Engineering 
·Industrial 
·Medical 
·University/Education 
·Artificial Intelligence 
·Etc., Etc., Etc. 

On Board Battery 

Standard Power Connector 
(Same as f'C.AT) 

80287 Math Processor 
(Same as PC-AT) 

Runs Intel 80286 at 
6,8, 10&12 MHZ! 
(Sol1ware s&leclalll&) 

Peripheral Support Circuits 
(Same as PC-AT) 

Board Size: Standard IBM-AT"' 
Dimensions: 12 inch x 13.8 inch 
with 6 mounting holes to fit all 
AT compatible cases. 

ATTAK-286'M evaluation board kit 
highest quality multi-layer PC 
board with full assembly 
instructions and arts lists! 

SEPTEMBER 1986 • aY T E 439Inquiry 7 



Th find out more about software 
that lets your PC emulate 
TEKTRONIX"' 4105/6/719 and 
DEC VTIOO'" terminals, 
call or write: 

Cl GRAFPOlnT 
4.340 Stc:vma: Crtt:ki Blvd.• Suite 2.80, 
San)°"", CA ~li914.0612Al"l95l 

Inquiry 146 

SERIAL ASCII VOLTMETER 
SAV10 RS2J2 SER IAL ASCU VOLTMETER $169 
SAV11 RS422 SERIAL ASCII VOlTMETER $239 
MA15 RS2J2/RS485-·RS422 IHTERFACE $149 

• 4 .in:iiog YOUilgO •~PU I S ol 0·2_ssv. 
moa1.urod ~lmul1ilncouUy a 1 8 bil 1e10lu li0n . 

• SI.and alone ope,.,tl on. 

e Sole,lablo dii l il r11e. 

• Low ~ower eon :n1mp1 on . 

e Auoged• .-;omoaict p:11ck3ge 

DISCOVERY PARK . 105 -3100GILMORE WAY 
BVRNAIW. B C . C ANADA V5G OM 

Phon~ (6041 435-621 l 

Inquiry 220 

Printer (Data) switch $39.00 
Dealers & OEM Welcome 

• MMl~M.1 bollQll'cvlor 
•PvlilolMlnDlliOf~..-.. 

•2i.,.rPCboWt:1, fUl:ll·9lWJdecl 

Swltch bo• ,_,.....,,_,,_....,. .....,..- 
• ~llOfl, t"" 1'4" " tlVio R 

• li.aPft~ 
. , .,..,llllP'~ 

Cable (Lifetime warranty) $10 up 
• UL _.,...i, mOldtcl, double 1hloldod, bolgo color 
• D lyPf COl'kl'llf(:t.Or ....t1,, lhLJmb ICtM (9Cf"11U) 

~Cadlp;ot-llM) f/'/r02' 11Q.'1121.114 
CMnatlk'~~DINMJ ftl1rt 11411-11!1 
R!ZIZ~~Dm•~ .-111)' l,M•• 
~C-. tmmt.D~ ) 'llJ'l10' l tOl'S•2.lt:t4 
(Hlliiw allf'lftleled.,_t:M 1N1 UNO U ll'IOder'rl OI' mMUOn CatJllt 
.,,~~O&P!~ ,.,..... 
30 0.yT=~~~~'i,~nlntff 

cen&1r~i.S:~:a':.ctU:~~ ullt 
JACO Enterprl11n 

c.::.~~;t.. 
(401) H&-0175 

Inquiry 176 

An RS-232 Break-Out-Box 
at a Fraction of the Cost. 

RS-232 Multl·Adapler Board : 9 LED 's for signal 
monitoring . 24 swilches to open any fine (except 
line 1 ). 20 jumper wires allow re·wlrlng to any 
configuration . 1 male and 1 female connec101 . 
Ordtr direct! Only $59.95. All cash orders 
poslpaid . (IL res . add 6'/•% sales tax) . We Ac· 
cept MC, Visa . Free illuslratad calalog ol RS -232 
interface and testing eQulpment . Phone: 
815·434·0846. Make checks payable to : 

B&B ~!5!~t!!n!~~ 
15008 BOYCE, OTIAWA, IL 61350 

Jnqulry 34 

RS·422 

Communications Board 

• For IBM- PCJAT/XT and 

compatibles 


• Dual RS-422/RS·485 interlace 
• Different ial drivers to 4000 rt. 

Ii\ Fast Delivery 

\VQUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(2 161434-3154 TLX: 5101012726 

Inquiry 286 

IF YOU USE ACOMPUTER 

YOU CAN USE 


U IT CONVERS IONS1
" 

ow 
0 LY $49.95 

IBM P T/AT ,1ndA1>plL0 ll L•/ lldll • (nm[>.llihl l' 

V1 r1udlly All 1lie ronv('t,10.n' you ,.,.,,11 c·~1 1"r rmc'<I! 


UNIVERSAL UNCHA GI G PRECI E 

Fet>l 10 me1re~. kilow.111 ; lo hcmepowcr. 
hgh 1 yea rs 10Jn~strom;.md 1. 1~1 \ IORf ! 

TO ORO ER; "'"-' l " \UUF lcK •• t \HIH\ . lft• ch·.~h·1 m 

tdtl to ll lree 2 ~ hours• <loy 

1·800-356-5324 (e>t 13261 


\\'tor OUl...•deUSA {,(J8. ,J} ;.r.h.JK 


VISA. ,1'1rr(Jrd. 01 C.0.0 . 1\11•1< nnw 


ALL ORDERS SH IPPED WITHIN 48 HR5. OF RECEIPT 

SHI PPI NG PAID BY ICI FOR USA ORDER 


Ou1s1dc USA: ,odd $ I 0.00 ;h1pp1n~ ,rncJ h.mdhn~. 


PilY in U.S. doll.ir c o C.0.0 .J 


~F-~""INTERNA TIQNAl CO'.IPUTINC, INC. 
~.=! -~ •SO•Monroc, Mad1 .. on, \Vl ) 171 1 USA 

fht.' Qu11.1 r ~ r a1 rn ~ r1,,wJrt• 

Inquiry 174 

FREEJoMPLETE 
~~~:-i~~E GUIDE ON 
DIABLO PAINTERS. 

• Comptc to o~
plodrr:t dhlgn1ms 
o t OiiJQ.lop,inf·wrs 
llnd•OJ' compon · 
en•$ - 160 pg1 ~ 

• The mo.a:r c;om· 
plo rC'p'il ,,$ mw•n· 
•·or y ou1$idft ol 
OiJtJ'° - 111"tu · 
dmg m ;Jn)' hatd 
to /Ind ports 

• D.etaflfMI l lSIJnp 
o' ne,w and,• . 
m•nul.acturett 
prl1ue1.s. 

• PJ1,.1" ne\V l:i'i~• 
p1 mr1n9 

-·~~-.1""9•' "~'~ !; ) .S/(lnl~ 

CAL.L TOLL FREE: 
1 IB00/ 22S-6116 1/800.l23S·61 16 415/887-0116 
fins.de Cnllrornlo ~ (Out!ioe CMIQrn1a) (l •. oc~I) 

OR WRITE TO' 

THE PRINTER @Ks ~~l~o~'!:f~;;... 

Inqui ry 277 

$279 
ONTROL MODE1~i~~~150 

t:•" DIALINl'JUPIU:HJftAl''lVES Pl.IA.lb CALL 

l_!V'1CROTEC HJ ~f28:j ;:_;,~· M ltol7 

Inquiry 58 

GET FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 


The widest select ion lrom the best 

dis1ribu1or! Business u111 i1ies and more lor 

most any computer lor only the copy charge! 


Library Rent Buy 

BESI Of IBM.PC 320 Oi1klid" . . . . • . . • • 250. 5110. 
llMPC·BlUE 120 Dlllc1ld11 2n. 450. 
lUTNORS SHOWCASE 35 Dl•k• .. • • • • • • 35. 105. 
CAPITOL PC-SIG C5 llbb • .. .. • • • • • . • SD. JOS. 
SIG/ M,. U& 270 Olit•ldu . . . . . . . . . . . . . 17$, $30. 
K.lnllO U614 Olll:lldU . , • , , • • • . . 10. 115. 
AMJGJ 25 lll1k1 . 15. 100. 
ATARI -ST 25 Di•k• . . . . . . . . 15. 100. 
CO M.l!OOORE C ·~4 100 llilhld" . • . . 105. ISO. 

Pubhc Oomam User Gmup Catalog 0.sk SS l)p. 

Send you1 check & Sl)€JC •lv compuler lo•ma1 
Rental ~s lor 1 days alle• rece•~l. 3 Cl4'fS g race 10 

relu•n Us.e Ctedll card_ n.o dis depoSlt 
Shipping, handl1Bg & 1ns.u r:incc S9 50 per hb1ary 

(6 19) 941 -0925 Orders & Technle3t(9 lo 51 
(619) 727 ·1015 24 ~r. 3 Min. Into Recording 

Have your cre<hl c.a•IJ rca.cJ:y1 

National Public Domain Software 
l533Avohill Dr. t . 
Vista, CA 92084 VISA

• 1-800-621-5640wait ~ 
BBB for tone dial 782542 ~ 

Inquiry 249 
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0 "'COMPUTERBANC 

IBM COMPATIBLE 
DRIVES HARDWARE TAPE DRIVES 

20 MB Seagate drive ......... $439 Multifunction card 384K. S. P. CLK . ..... $139 10 Ml lrwln .••• •. .............$379 
30 MB drive for AT . . .. ........$655 
 AT Multifunction card OK-3MB ... ..... $169 2. 0 MB lrw..In ..... ...... .. .....~429

360 K Floppy for AT .... .... .. .. $110 MONOCROME graphics card . ... . .. . . $99 Everex Stream 20 • • . . • • • . • • • • 569 

Teac 558 ... .. . ... ........ . . . . $109 Color Graphics card . ... .. .. .. ....... $89 Everex Stream 60 . . . . . . . • . . . . 899 

20MB Hard Card .... . .. . .. .. . CALL ComBo CARD ser. por, clock . . ... . .. . .. $69 Peachtree . ...... . . ......... . . CALL 


EXPANSION CHASIS 7 slols . ... ... .. . $569 


--------........-( SYSTEMS ) 1--r---------1 


COMPAQ 286, 20MB llM AT 30MI ......... $3769 
$3999 8MHZ, 512K, 20meg 

Portable, 512K. DOS IBM AT COMPATIBLE 
6MHZ, 512K, 5eogate 40MS 

Monitor. graphics, ser, par 
llM XT 20MI .•.......$2399COMPAQ Deskpro 20MB $2189 


Seagate, 640K, Monitor, DDS 
 5eagate, 256K, DOS, Monitor 
$2349 IBM XT COMPATIBLE LASER 121(11c Compatible) .. . . CALL 

256K, 20 meg, Monitor LOCAL ARIA NETWORK •••• •••CALLSPERRY IT 44MB •••••••CALL graphics, ser, parLEADING EDGE ........CALL 
 $1099 

IBM .SOFTWARE SAM NA WORD Ill 279 .00 MODEMS Cltlzan MSP·10 . .275 .DO 
ABASE SOOD ....... ...........359.00 MSP·15... . .. . . ........... 319.DO 

LOTUS 123 CALL PRINTMASTE.R .. . . .. ..........•JS.DO AN CHOR Express 30011200 199.0D MSM5 . . . ..••. . .. CALL 
Symohooy CALL BREAKTHROUGHTIMCLINE 255.00 V-Olksmodem 1200 (5 yr wrnly) 111.0D STAR MICllONICS ... . ....... .. . . CALL 

E'NABLE J59.00 DECISION RESOURCES C~RTl.1STEA 2 1 9.00 HPRESS 130011200 149.0D EPSON LX·80 . .. . . . . .Ca ll 
VP Planner 59 .00 ENERGRA PHICS w/~l!er CPI 207 .00 Lghlmng 2400 Baud CALL FX·2B6 . • . . . . . .. . . lor
ASHlDN TATE Fram<wor~ . . CALL FUNK SI OEWA VS Jti. DO HAYES 1200 JH.00 LO·BOO . . . • . . . . . . Iles•
d8ASE II Z7B .DO llFETRE£ VOLKSVIR!TER DELUXE 1•9.DO l lOOB ' 349.00 l O·I OOO . .. . .. . . . . .. . . . . . Price~
dBASE 111 Plus CALL H~RVARD TlLPRDJECT MNGR ... US. DO 2400 .....C.AU 8110THER· 1S09 •....•...•...... J69.DO
P0WER8A$( . . . . .. . . . . . . . .... . CALL THINKTANK , .... ........... .. . llD.OC PROMETHEUS I ZOO . . . . • '. 259.00 OKIOATA ·All Models . . . . . . . . . .Call 
CLIP PER daftSE 111 COnlj)ller 355 .DD Promodem t 2008 . . . 20$.00 TOSHIBA All MOil eis . . . . . • . . ......CALL 
LATTICE CCOMPILER 2~9 . DD Promodem 1200A 119.00 CANNON Laser Pfi"ler • , • . • I .Ht.00 
MUlllMATE 2:25.00 IBM HARDWARE Prorn()Oen 300 Ile 79 .00 HEWL£TT PACKARD LASER . .. .• 2. l!ll.00 
MULTIMATE ADV TAGE 269 .00 Promoden 2400 J7!.00 HOUSTO,. INSTRUMENTS Plotters CALL 
SORCIM SU PERCALC Ill 199.0D AST 6 Pac Plus w/3B4 215.00 Vigilims . . . . . . . . . . . . CALL 
MICROSOFT Mui11p1an 119.DO 6 P~ck Prnmrum CALL MONITORS 
Woro 20.00 RAMPAGE . . . . . . . . . . . . . . . . . . . . . CALL AMDEK JOOA . 139.0D APPLE PRODUCTS 
Winoows &S.00 STB Comp•mon PC 0· 2 .rn LIMS 189 .00 31 OA Hr· Res Amber . 10.00 
P1~CI . . . . 239.00 Chaulleur monographics 229.00 Colo• 600 . 319.00 APPlHomp.allbre 01lve lie . . . 99 .00 
FOl & GELlER OU>C~cOde 1'9.00 EGA· Plus Color Bo•rd 279.00 Color 722 RGB 720 XJ.50 . . . CAU uc compalib dri•e . .. . . ......99.oo 
BORELAND TURBO PASCAL 42.DO JRAM 3 185.DO PRINC£TON GRAPHICS HX · 12 399.00 MAC Compalll>Je SV. d<lve . . . CALL 
REFLEX 59.00 JRAM AT3 . . . . . 235.00 HX· 12E RGB 720X350 . . . .419.00 MICROSOFT Sollcard II .........259.00 
LIGHTENING 59.0D HERCULES MOllO Graphics 199.00 SR-12 .. .cau ASCII lPRESS (Communitalions) . .. U.00 
SUPERKEV 0 .00 Color Card 149.DO MAX· 12 14!.00 APPl£WORKS ... .. .... . ..... .215. 00 
SI OEKICK(unpro1ecteO) 50.0D ORCHID Tiny Turbo CALL TAXAH : All MODELS ... CALL SPELLWORKS ..•• , . . . . .. U .00 
ASCII PRO Comm Sollware . .. .... SS.DO Turbo 2B6E \V/ I Meg 715.0D PANASONIC PRINT SHOP . .... . . ...........35 .00 
CROSSTALK l VI 99.00 Turllo EGA CALL DT·Hl03 10· Higo Res RG8 .. .••.359.00 Mach Ill Jowstlck . . . . . . . . .. . ... 35 .DD 
MIRROR Comm SoUware . . 49.00 QUADRAM EGA + 379.00 IBM COMPATIBLE Mooocreme . . 99.00 SYSTEM SAYER Fan . . . . . . . . .... &9. 00 
PEACHTR£E 8at co Basics .. 199.00 OuadPor llor AT ser &p;u 125.DO Col~r ftGB ~omlor (540X200) . ...... 271.DO VIDEO 7 lie En~anw .. . ... ... . .. . . CALL 


VIOEX Ullrnlerm .. .. . ............159.00 
BPI GENERAL ACCOUNTll G. 299.00 PARADISE Modula< Graphics Card CALL 

OPE.N SYSTEMS . .. ... ...... ... .. CALL 1JOWAT Power Sup~ly 79 .00 PRINTERS APlllCOllN (Li l 11 im~ Warra111y} 

REALWORlD ...... .. ........ , .. ,CALL TALLGRASS W/ Tape CALL Super Serial lmager . . ....... ... . . 75 .0D


PaNASONIC 12 yr warranty) GrapMcs 1n1enace .... . . . . ....55.00ONE·WRITE PLUS .. . . . . . . . . . . .1 49.DD MOUNTAIN ........... .. ..... ...CALL 
 KX ·PlOBO 191.0D
ACCOUNTING PARTNER . • . , ••• .. 199.DD ALLOY ....................... ,, .CALL BO C'.o!umn/ 64K . . . . . . . . . . . 75 .00


KX ·P1 091 .. 229.99 EXTEND IT UK . . . . . . . . . ........ 55.00
MONOGRAM DOLLARS & SEtl S'E .... 99 .00 Graphic s Edge Card 239 .DD KX·P1092 .. 305.00 KOALA SpeedKey .... .. . .. . ....99.00TOBIAS MAllAGlllG YOUR MONEY . 99.00 MOUSE SYSTEMS Moose 119.DO K~·P1592 425.00SAULUTl WORD PERFECT . . . 225.DO MIC·RDSDFT Mouse w/sllwr 117.00 KX·Pl 595 240 CPS . . . . .. . . CALL
MICROPRD WordSl.1r PRO .... 249.00 KOALA KAT 137.0D X·P3131 17cps Daisey ... 241.00 
WorclSta.r 2000 PLUS • . . . . , . • .. 215.DD KX· PJ 151 22 CP$ 03i$!)' JH.00 

Call for catalog. Thousands of products available. Volume discounts. 

°"'9n Onlyo- COMPUTERBANC 
16783 leach llvd., Huntington hoch, CR 91641 800/331-IANC 

OUTSIDE CALIFOANIA 

CIC 714/841·6160 
(Olh potces lndlcot.O. RI ptodllc~ ore In IO<tOfY •-dpo<hoge<. We guo10nlH ol hm> for 30 days. WltNn thh pe.rlod, detective mwchandloe·-.,...i 

be occ~ by AMA number. Al othet rel\lttti ... be <w)e<t too 10% restodoing I•• · for pt•pdcl orders. tt.-• u.e be o 3% 5t11R*'9 "'°'9'1; 5% /or UPS 
.,_lot*: $S.OO mlnhum: ol orde~ outside U.S.A. ot IS% shipping. ColfOlnlO relldents oc:lc:I 6% soles IGL Pdces fUbject to <hDn9e wRhaul natke. 

© Copyright IQl5 COMPUTEfllAHC. Al fllgtlH ~---
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Scan-tastic ! 

$477 
Includes $99 
label printing 

program FREEi 

Works with DBASE 11/111 
LOTUS 123 & others right 

out of the box!! Reads UPC 
3 of 9, 2 of 5 into PC,XT & 

compatibles - no slots . 
216-273-5039 

OEVSOFT INC. 
21010 Center Ridge 

Cleveland, Oh 44116 

Inquiry 106 

9·TRACK MAG. TAPE SUBSYSTEM 

• 412 M--8rtu. on .1 alngl• 
'r"L 

• IBM •orm1.t '1800 ~-

• Sottwa.. for PC· DOS, 
MS-DOS . 

FOR THE IBM PC/XT/AT 

v.t"...., pbo/"ttl0f1WX 
!Pmbm•ro'Orl 

Inquiry IM 

BULK 

DISKETTES 

MAXELL 


51/4 OS/DD 59C 
Price based on quantity of 250 


Includes sleeves, labels and tabs 


Quantities Limited Call Today! 

800-222-0490 
(In N.J . 201-462-7628) 

Full service duplication facility 

Ms~Mort_ 

P.O. Box 710 ~ 

Freehold, N.J. On28 

Inquiry 223 

HARD DISK$ 9 9 CONTROLLER 

New Shugart Model 1610 
51/4" Hard Disk Controllers 
EMULATES 
•XEBEC S1410 (1610-3) Full 
•OTC 510 (1610-1) 90 day 
•SCSI (1610-4) Guarantee 
WORKS WITH 
• Micromint COM 160. SB180 
• Wavemat Bullet 
• AMPRO All Boards Manual 
•Macintosh and 
•Apple lie Schematic 
•ACS 1000 Only $8 
• ISi 5160 

COMPUTER SURPLUS STORE 
226 Phelan Avenue 
San Jose, CA S51 12 
408-280-1740 

Inquiry 83 

1111 IBM PC/VT220 
EM220 • VT220, VT/02 em11la1i011 

• Fi/., Transfer$149 
/J2 Colum/l modes 

• 	 CtJ/tJr S11pp<>rf 
• HmKt)' 

••••TE•••• K 4010I4014 
EM4010 • Tt•k1ro11it 40/0emulurirm 
$249 VT220. VT/02em111<11io11 

• Pi<-wrr files 
• 	 Higlr rrw/11tlon lra"lcopy 
• 	Sttppom IBM. IBM £11/umcetl. 

Hert·11/es. Te,warwul AT&T. 

Diversified Computer 
,__ r: '- ' Systems, Inc . 
u 1~ -

1775 Iris A~. Suitt 18 ... 
BIJU/der. CO 80101 
IJOJ) 447·9151 
Wu 9101800691 DCSINC 

TroJtrn11Fb : 1'1100 - Dlgmd ~IJMVWr; fBM PC. >.'T - l.IJ~I Co'J', 

Inquiry 113 

Data Shade Lenses 

Non-prescription Data-shade 
lenses reduce glare, sharpen 
contrast & screen out ultra
violet radiation. Choose color 
for maximum contrast with 
specific CRT screen colors. 
Magenta for green screens, 
blue for amber or gray for B/W 
screens. In mens or ladies 
styles. $15.25 plus 7513: post
age and handling. 

PRECISION OPTICAL 
Dept. 121-X, Rochelle, IL 61068 

lnqulry 274 

COMFORT-
Productivity you can !n! 

"The ADJUSTabla ..• 

...adjusts to 
tlt)'.QY" 

INTRO 
SPECl.AL! 
$149 +lfj 
(reg. $229) 

• CIHn off your d•5« 
• lklte.~ ll91)0m

·-~•><o!llh<..,_, nn 

• ~•PCIATIPcwu~'I 

I-

•E.11~mQt:lillty~llCt1w1-.12.0 
• AISo: Ad]utt:AJ;lltChPI, Pr1nWt Standt.CRT~AITM 

Inquiry 426 

RAMS 
256K (256K >< 1) 150 ns 2.75 
256K (256K >< 1) 120 ns 3.25 
256K (84K >< 4J 150 ns 4.25 
128K (12'8K >< 1) 150 ns 4.40 
64K (54K >< , , 150 ns 1.20 
64K t64 K >< 1) 120 ns 1.35 

6264LP-1 5 (8 K ><8) 150 ns 3.15 

EPROMS 
2732A (4K >< 81 150 ns 4.05 

2764 (BK x 81 250 ns 3.35 
2764 \BK x 8) 200 ns 3.75 

27C64 (BK x 8) 200 n s 5.05 
27128 (1 6K x 8) 250 ns 3.65 
27256 (32K xBJ 250 ns 5.25 
27256 t32K 6'i 200 n s 5.65 

PROCESSORS 
C8087·2 Sm Hz 150.00 

C8087 5mHz 125.00 
V·20 Sm Hz 14.00 
V-30 8mHz 16.00 

MicroTech 

(206) 364·2209, 8 · 6 Mon.·Sat. 
P.O.Box 27083, Seattle, WA 98125 

Pticet 11'\!0.Nfl bl tail\ PncH 1t1b,ac1 to Chango Can tor curlllf\1 
pr1e8'5 &. .oiume ch:!coun1!... St\~Pfllt\IQ & tt.aftCllWIQ. UPS grot.tno 
$2.0l, flk $$.CCI turw;Jor 1 lb ,I Multll' Cir-OIV~a illOO J~ W8" 
res!Clent!I .adO 1 .9~,_ safes 1.u. Sali:slac:hon gtNrtnlftd 

Inquiry 239 

everything is changing, including your software, 

hardware, operating systems and media? What 

happens to;ru1preadlhlltClata and formJlas, 

d1t1b1u structures and/or word processing 

dOC1Jments and rodes? 

What do you do, and what is the cost? 


W1 M1k1 1ncomp1tllll1 D118 Com1111tllllll 
The soorce can be mainlrames, minis. micros. 
dedicated word processors or typesetters. 
ADAPSD member. 

CompuDllll Tr1111111Dn. Inc:. 213-462-£222 
6565 Sunset Bl, #301 Hollywood, CA 90028 

Inquiry 73 
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74LSOO 

DoKa 

COMPUTER 
PRODUCTS. 

Int. 

ORDER TOLL FREE 

1800) 

538-8800 

!CALIFORNIA RE SIDENTS I 


(800) 

848-8008 


lZ• 


Z!i l B 45Cm HS 

2532 350<1s 3.75 

2708 454)1!$ 2.95 

271 &-5 490!11 1.9S 

2716 450n$ 2.45 

271 &-1 350lt• -2..95 

2732 450n$ 2.95 

2732 A-2 200n$ 3..95 


8088 I 8086 

UPGRADE 

NEW LOW PRICES! NEW LOW PRICES! 

CRYSTALS 

ALL STANDARD VALUES . . . . 1.00 

CRYSTAL CLOCK OSC. 

ALL STANDARD VALUES ... . 4.89 


DIP Switches ...... 79e 

... 

~ 


ORBITAL SYSTEMS: 
EXTENDED BO·Col. C1n1 fer A,,11 111 

641< to 128K Upgrade; 2-Yr.Warranty seus 

z.eo (CP/M) CAllD. l•r App(• II+, Ill 
CompaUble wllh all Apple CP/M 

Lifetime Warranty ..... .. ..... 69.95 
IBM ACCESSORIES 
8087-3 5 MHz . . .... . 139.95 
8087·2 8 MHz . ... . • . 159.95 
80287 5 MHz ... ... . 179.00 
80286 . . .. . . ... ' . . ' . . . . 99.00 
Power Supply, 135W. . . . . 89.00 
Monochrome Graphic Card . 11 9.00 
M~mory Card . . . .. . .. . . . 139.00 
Multifunction Card . . ... . . 129.00 
AT Crystal: 16, 18,20MHz . .. . 4.95 

MACINTOSH UPGRADE 
(PARTS ONLY) OO 

12SKt1512K .. .. . . .. .. . 50, 

Consists of: II Bl 412&8. 15011: 

111 mm: 
117116·P11 l1ck1t1 

Resistors and Capacitors ALSO INCLUOED 

APPLE ACCESSORIES 
Parallel Printer Card .... .. . 49.95 
80-Col. card for Apple II+.. . 149.95 
80-Col. card for Apple lie. . . 69.95 
Cooling Fan ... . . . . ...... 38.95 
Power Supply .... . .. . .... 69.95 
Joystick . . ..... .... ... .. 29.95 
RF Modulator ............ 13.95 
Disk Drive Full Height ... . 159.95 
Disk Drive1h Height. ..... 129.95 
Controller Card ...... . ... . 49.95 
16K Card . ....... ...... . 39.95 
Z· BOCard .............. 69.95 

* DISKETTES * 
BULK 


SS/DD ..... 25/$17.25 

DS/DD ..... 25/$19.75 

AT dl1ka ....• 25/$50.00 

31/2" dl1k1 ••• 25/$50.00 


ALL DISKETTES HAVE A 

FULL 1·YEAR WARRANTY 


2732A 250ns 2.95 
2711( 450ns 2.95 
2764 3.45 
271211 ~·250n1 3.95 
2~ 250nS 6.99 
27512 2SOns 29.99 
MC66764 450ns 15.99 
MC66166 350<1• 16.99 

..-----~~-----...
ssoo 
MOOA 

6502 . ....... . 1.99 6S02A . . . . . . . . 2.49 

eS04 ........ . 6.79 6520A . . 2.49 

6SOS .. ...... . 8.79 8522A _... _... U9 

6507 .. .. .. .. . 9.79 8532A .. . .. .. . 9J9 

6520 .... .... . 1.59 6545A .... .. .. &.89 

6522 ........ . 3.99 8551A ..... ... 6119 


8500 


6532 .. . .... .. m6545 ....... .. S500B 
6551 ....... . . 5.89 65&28 .. .. S.89 


eaoo 

_,.
141.S IOO 

741.SO l .1• 

741.Sll2 .14 

741.S03 .14 

741.S04 .14 

741.Sll5 .16 

7• 1.Sll8 ,16 

741.Sll9 .16 

741.SlO .14 

741.Sll .19 

74LS12 .18 

74lS13 .3a 

74lS14 .24 

74lS15 .24 

74lS20 .18 

74LS21 .20 

74LS22 .20 

74LS28 20 

741.SV .20 

74LS28 .24 

141.$311 .16 

7•LS32 .16 

141$33 .26 

74LS37 .24 

74LS38 .24 

14LS40 .16 

14LS42 .36 

74LS47 .58 

74LS48 .66 

14LS49 .66 

741.SSl .16 

741.S54 .18 

741.SSS 20 

74LS83 .116 

74LS73 .28 

741.S74 22 

74lS7S .26 

74lS76 .26 

74LS79 .36 

74LS93 .46 

74LS65 .46 

74LS66 .20
RAMS 74l.S90 .36 


STATIC DYNAMIC 741.S91 .86 

74LS9Z .46
21 14L 20()>S .99 41 16 200ns .35 
 741.S!ll .36
2016 :>«n1 .99 4116 150ns .45 
 74LS95 .46


2016 150ns 1.35 4164 200ns 1.05 74LS96 .46

HM61'6 P 150ns 1.35 4164 150ns 1.20 74l.S107 .32

HM$1 lstl' 150ns 1.4S 41128 150ns 4.95 741.5109 .34

z.G1 32 300ns 19.89 41256 150ns 2.89 741.Sl 12 .26

HMB164 P 1!iOru! 3.35 41256 120ns 3,89 741.5113 .32 

HM61&!LP 150M 3.45 441 S 150ns 3.95 741.5114 .32 

HM6164LP lOOI\$ 12.45 4464 150ns US 
 74LS·122 


74LS1 Z3 ·."46 

74LSl24 2.60 

EPROMS 

741.5 125 

741.5 126 

74l.S132 

741.5 133 

741.5136 

74LS137 

74LS1 36 

ms139 

7•1.Sl45 

74LS147 

74LS l48 

741.SlSI 
74LS1 63 
74LS154 
741.Sl!SS 
74LS156 
74LS157 
74l.S1S8 
741.5160 
74LS181 
74LS1&2 
74LS163 
741.5164 
741.5155 
74lSlfill 
741.S l llll 
74lS169 
74lS170 
74lS173 
74lS174 
74lS175 
74LSl81 
74lS189 
74lSl90 
74lS191 
74lSl92 
74lS193 
741.S19' 
741.S195 
74l.S196 
741.5197 
74LS211 
74l.S240 
741.S241 
741.S24Z 
74LS243 
74l.S2'4 
74LS20 
74lSZ47 
74lS248 
741.5249 
74lS2S1 
741.$253 
74~7 
741.5256 
74LS259 

.36 


.36 


.36 

•46 

.••36 


.36 


.36 


.118 


.118 


.118 


.36 


.J8 

1.48 

.48 

.48 

.34 

.211 

19 

.36 

.46 

.36 

A6 

.64 

.M 

.94 

.94 

.94 

.48 

.36 

.38 


1.48 
3.118 

.48 

.48 

.6& 
.6& 
.&6 

.58 

.56 

.&6 

.$6 

.66 

.56 

,6& 

.66 

.511 

.811 

.68 

.66 

.98 

.48 

.48 

.36 

A6 


1.18 

14lS!jj() 
14l.S1ti6 
74lS213 
74l.S27S 
74LS279 
74LS280 
74LS283 
74LS290 
74LS293 
74 LS295 
74LS299 
74LS299 
74LS323 
74LS324 
741.5352 
741.S35'3 
74LS363 
74 LS364 
741S36S 
74LS3116 
74LS387 
14LS368 
1'L5373 
7'LS374 
74LS3n 
74LS378 
7'LS385 
74LS386 
74LSlllO 
74LS3!13 
74l.S395 
74LS399 
741.5424 
741.5447 
741.5490 
74LS624 
74l.S640 
741.S645 
741.S!M 
74LSM9 
74l.S670 
74LS674 
741.SS82 
74LSS83 
74LS694 
741.Ssts 
741.S&&a 
741.S&.89 
741.S7a3 
81LS9S 
l lLS96 
81LS97 
81lS9a 

Z5lSZ5Z1 
25lS2$69 

.46 


.36 


.76 

1.96 

.38 


1.18 
J & 
.e& 

.76 

.66 

.66 


L46 

2'46 

1.MI 

1.24 
1.19 
1.2!1 
Ull 
.38 

.38 

.36 

.36 

.76 

1 6 

.76 


1.12 
1.94 
.42 


1.06 

.76 


1.06 

Ul6 

2.811 

.112 


1A8 

1.112 

.118 

.118 


1A8 
1.28 

.811 


9.58 
3.14 
ZM 
l.86 
z.es 
1.86 
l.86 

21.96 
1.36 
1.36 
1.36 
1.36 

2.48 
2.48 

8000 8200 (conllnuecO
V·20 . . . 5 MHz .. . 10.95 
8031 . . . . . . . . 4.95 1253-5 ........ 1.79 

8035 .. .. .. .. 1.45 1255 ..... .... . 1.&9 
8039 .. .. .. . 1.89 8255-5 ... ... .. 1.79 

- High Speed 

V-20 .. . 8 MHz . . . 12.95 
8080A .. .. .. . 2.89 tl57 .......... 1.9'.l 
8085 .. . . .. .. 2.35 l2S7•S • . • . . . .. 2.29 
8085A·2 09 1259 ........ .• 1.89 
8086 . 7.89 1259-5 ........ 1.9'.l 
8087·3 .. . ... 124.95 1271 .. .. . .• .. • 48.95DP·25 Solder Cup 
8087·2 ' .. ' .. 139.95 azn .. .... .. .. 4.79 
8088 .. .. .. .. 5.95 1274 . •.. . . . . .. 4.79 
8089 .. .. .. .. 39.95 ms .......... zu9 

1279 .. ........ 2.29 
8279-5 .. . ..... 2.798100 
 m2 .......... 3.79 


8131 .. .. • . • .. . 2.90 82a3 .......... 3.79 

8155 .. .. 2.35 8284 .. .. • .. .. . 2.79 

8155·2 . . • .. .. • 3.Jl9 !286 .. .. • .. . .. 3.79 

8158 .. .. .. .. .. 2.119 8287 • .. .. .. .. . 3.711 

8195 .. .. . .. . .. 211119 81.811 .......... 4.79 

8185-2 .. .. .. • . 26.89 8289 .. ... .. .. . 19..19 


Male, Female, Hoods. . ... 99e ea. 

UV ERASERS 
em ......... . 1z.90 


8200
QUV·T8/1 . . . .. . . S49.95 8300

8202 ..... .... . &98ECONOMY Model &303 .. .. . .. . . • 1.7982113 . ....... .. 29.99 

8205 2.9$ &304 .. . .. .. . . . I.Ii 
8212 ......... . 1.35 &307 ... ....... Ui 

8214 ........ . . 3.S9 
 &306 .......... 1.79 


- 9216 ........ .. 1'15
-__ •••••• lll!!JI 6310 .. .. • .. .. . Z.29 
eiiJ't'. n.,,., 63 11 .. .. •.. .. . 2.299224 ........ .. W9 


8226 ........ .. 1 ~9 


• Er11H 15 EPROMS In 2.0 minute• 
• PIHllc Enclo1ure 

---- 8700I 8228 ... ... ... . 3.29 

8237 ......... . 4.79 974 1 " ...... . . U9 

11237-li .... . .. . u g ma ........ .. 6.99 

823"1 ......... . 3.99 3749 ......... . 9Jl9 

8243 ........ .. 2'39 6755 .... " .. .. 19..89 

92541 ......... . 

9251 ......... . ~!! 80000 

USIA ........ . 1.69 8018H • .. .. .. 48.89 

9253 ......... . 1.69 801811 .. • .. . ... 4U9 


NEW LOW PRICES! 
Inquiry 114 


z 
m 
~ 
r
0 
~ 
u 
Dn 
m 
m 

z 
m 
~ 
r
0 
~ 

'D 
JI-


NEW LOW 

1 MHz 
6800 .. .. • .. •. 1.89 
&802 .. .. •••.. 4.89 
6803 ...... .. ' 9.89 
8808 ...... .. ' 4.89 
8809E ........ 5.89 
6809 ......... S,89 
6110 ......... 1.89 
6820 • . •••... • 2.89 
6821 ••••••.. • 1.89 
6&?8 ......... 13.89 
6340 . ••••.. . • &.99 
6343 ......... 18.89 
6344 ......... 10.S9 
6345 ......... 4.89 
6347 .. . ...... 10.89 
6850 ...... "' 1.89 
6452 .... .. " ' 4.59 
8860 ........ ' 7.89 
6862 •••••• "' 10.89 
6175 ...... " ' 6.89 
8880 ......... 1.49 
6883 ......... 21.&t 

88800 

2. MHz 


6a000 .. .. .. .. •.89 

61902 .. .. .. . • S.89 

68809 . . . . . . . . 8.89 

68909E .. .. . .. 6.99 

6881 0 ... "... 2.99 

68921 ...... .. :us 

61840 ........ 14.89 

68B45 .. .. .. . 6.89 

66850 ........ 2.89 


88000 

6M00-8 .. .. .. 9.99 

68047 ........ 12.&9 

63488 ........ 14J9 

68652 ........ 1U9 

68681 ........ 8..89 

6876'4 ........ 15.89 

611766 ........ 1U9 


Z·SO 
Z•BO Z..aoA (continued) 

Z80-CPU .. . . .. .99 Z80A·OMA . . . . . U9 

Z80-cTC ••.. .. 1.49 Z80A-PIO . . . . . . 1.79 

Z80·DAllT .. .. • 3.89 Z80A·SI O~ . . . . 4119 

Z80-0MA . .... . 189 Z80A·SI0/1 ... . 4.89 

ZB0-1'10 . ...... 1.59 Z80A·SI 012 . . . . U9 

Z80·SIO~ . • • • 3.S9 Z80A·SI0/9 . . . . 09 

Z80-SIOJ1 • • . . . 3.89 
zao-s1on . . . . . 3.89 Z·80 B 
ZSO..SI0/9 • . .. . 3.89 Z80B·CPU . . . . . 3.59 

Z80B-CTC . . . . . 3.59Z·80A ZBOB·PIO . .. .. . 3.59 
Z80A-CPU ••.. • 1.49 Z80B·OART . . . . 10.89 
Z80A-cTC .. .. • 1.69 Z80B 510!0 ... 10.89 
Z80A·OAllT . • •• U9 Z80 SI0/2 .... 10.89 

POWEB SUPPLY 
(Switching) 

+12V 0.4 Amp 
-12V 0,3 Am• 19.95+ 5V 5.5 A111• 

1986 

THE IC MASTER 

Your ticket to fast and easy 
IC selections 

S119.00 

lltll!OH. A"l! II, l,,ll lli-l1tld ·1,,U 11 + · oro 
T~emark$ al APPIE COIPUTEI. !IC. 

HOURS: Mon-Fri. 7:30 to 5:00 

VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd 

Santa Clara, CA 95050 


(408) 988-0697 


ALL MERCHANDISE IS 
100% GUARANTEED 

DoKa 

PRICES! 
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http:741.S&.89
http:25/$50.00
http:25/$50.00
http:25/$19.75


INTELLIGENT REFLECTIONS 

Fascinating...And Unique! 
The two 1985 Byte covers shown above are now available 

as 16" X 20·· limited edilion prinis. Each edition is strictly 

LIMITED EDITION 

Beautiful 16" X 20" 
Limited Edition Prints, 
each signed and numbered 
by the Artist. 

# B 

limited to 1000 prints. which are individually impected. signed 
ilnd numbered by the artist. Roberl Tinney. These excellent 
reproductions are made from the original aintln ~(not from 
transparendes or photos! to ensure accura te color fideli ty. 

Byte Limited Edition Classics are printed on selec t I00% 
cotton fiber stock. This is a museum grade acid free paper. 
highly resistant to yellowing and era.eking; you wi ll be assured 
of a print which will retain i ts color and beauty for g nerations. 
Accompanying each print is a handsome Certi ficate of Au 
th ntici ty . which is also personally signed and numbered by 
the arti t, and which certifies the quality and limited number 
of the edition . 

Price and S hipping 
The price ol each Byte Umited · dition Classic Is $55; if 

l\VOor more prints are ordered. the price ol each is only 45. 

STORAGE SPACE 

Byte Limited Edilion C lassics are shipped nat. and are guaranteed to arrive 
undamaged or be lmmedialely replaced. In fact , i f for any reason you are 
nol satisfied \vi th your order. you may retum H within 30 days for a no 
questions asked refund. Your prin ts will be shipped UPS Blue Label (two 
day delivery). and will usually be shipped within one week of receipt o f order. 

Ordering 
To order your Byte U mited Edition Classlc(s). just clip ou t and mail the 

coupon below. If you prefer. you may ca ll in a MasterCard or Visa order 
to Ruben Tinney Graphics. 1-(504)272-7266. 

Ir---------------------------------------------------1Send melhe lollowingprintfor$55($45 each rortwoormore). O I have enclosed check or money order to Robert Mall this coupon to: I 

Qty 11 Tltl A Tinney Graphics Robert Tinney Graphics I
I • e mounl D Please just send me your lree color brochure ·1 

1 

· 1664 N. Pamela Dnve I 
I $ Ship To: Baton Rouge, Louisiana 70615 I 
I $ Name: I
I pos1age&handting$4($10overseas) $ I 

Address ; asferc 
I Total s . '·So4 ard Orde 
I Bill my D Visa or O Mastercharge: Exp. D<1te: City ; •212.1 rs 
I Card No. State· Zip;L------------------------------------------------

266 
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--------------

• 	 FCC/UL Approved 
• 	 IBM PC/XT"' Compatible 
• 	(1) 360K Floppy 
• 	 256K Expandable to 640K 
• 	 Serial, Parallel , LCD 
• 	 RGB Color Graphics 
• 	 Composite Video 
• 	 Mouse &. Keyboard 
• 	10Mb Hard Disk (Add 

$200.00) 

HARDWARE 
~~ 

Largest Selecllonl 

r 

A210 Color/Prlnter/Gra11tics ...•.••..S8&.00 
A220 C!llorJGrapMCSIVideo/Mouse . . . . 95.00 
A2:lO Mono/Colo1/Grajlhlcsll32 Col. . . 'l49JIO 
A231 Color/Mono (~S 2 MOlliUJts) .•1"9.llO 
A2~0 Mono/Primer Graphics • • • • • • 79.00 
A250 Mooo/Prime!ltlraptics/t32 Cal. • 119.00 
A260 Mono/l'linter . .. . .. . . . . . . . . . . 7!i.IJO 
A211 EGA/256K RAM • Sharl Canl .. .231JJO• 
A.320 384 Muftl-lvnclion Card • OK . . . ftllO 
A330 Moltl-function . Shon Card . . . . . 99.llll 
A'.340 MtJ11i-funC1iORlf1®11Y . • . • ••••• 119.tlO 
Al50 640K RAM Ca.nl • OK .. .. .. .. . 59.00 
M10 FIBJlll'1 Card • 2 Drives . . . . . . . . 39.00 
P.420 floWt Card - 4 Orlves ........ 49..00 
A510 Pmflel/Serial, Oplloo~I Serial .. . l!l.00 
A520 P;rallel C<'lrd . . .. .. .. .. .. . • .. 35..oo 
A.530 Serial C<'lrd .. . .. . . . • . . . . . . . .. 0..00 
A610 /IJ 2Mb MunHunction - OK .••. 139..00 
"612 /IJ 2.5Mb AAM Carll • • . .. . . . .139.DO 
A620 AT 3Mb RAM Coard ........... 159.llO 
A630 AT F'aralle11Seiia1. Optional Ser . 59.00 
A640 /\1 Flopfll'/Ha.nl Cootrofler ...... 241.00 
A650 Al l/O Card - Ser/F'ar/Clk . . . . . . 95..oo 
.A960 AT MotlltrtlOard · OK . .. ••... 529.oo 
A955 XT MotlltJbo.ilrd • OJ( ••••••••• 111.00 
A9tiO XT Turllo Motherboanl • OK .... 131.00 
AST • (1 to 2 Year Warranty) 
AST5251-11 ... . .................$575..oo 
ASTS251-12 ......................575..oo 
RAMpage Expandable to 2Mb • • •••••• tall 
RAMpaga AT Exp.andable 10 2Mb•.•..•. C.11 

18o1h lloatcls supporl EMS & EEMS) 
Adv.utlate 128K .. .................365..00 

AST SPECIALS 
REDUCED TO MOVE LIMITED SUPPLY 

Sild'at Plus w/641<.. .. . .. CWy $1KDO 
l11tfudlng Sfdeldck 1.5 & DESK'lie.o 

Slld'a Plus :l&IK ............ .(Wy 219.00 
Combo Plus • OK . • . . . . . . ....Only KOO 
Combo Plus • 64K ............Only ~00 

1Make$ superlot llO D~oe) 
~Wi Modem 1200 83ud . . . .. 199JIO 
AST Colorgtaptics ~Id • • • • • • • . • . • • !IS.DO 

(Otlginal Factory Box) 

HAYES - (2 Year warranty) 
Smartmodem 1200 •••............S315.00 

HARDWARE 
Srnanmodem 1200!! .... . .. . ...... ll41LOO 
Smanmodem 2400 (11111 .••.•...•..•S7S.OO 
Srnanmodem 24008 ...............535.00 
Hil)'lls Qirnp. 1200 (Ext) . . . . . .. 169.95 
Hayes Comp, 1200 ~nil wfSW ... .. .. 1'9.95 
Hayes Comp, 2400 (ExO ............ 3-t9.00 

HERCULES 
Hercull!'.S <:Glor Card .............. $166.JJO 
Hercull!'.S Plus GrapIlles •....•. HEW 239.00 

INTEL - (5 Year Warraflly) 
Abaw Board PC. AT, PS .........""' Price 

FREE OFFER Windows lhru 12.Jl 
8087 or 80287 thru 9-JO 

KEYTRONICS 
S ISO Keyboard ......... . ......... $159.iS 
5151 Deluxe ll.eylloard ..............169.95 
51S3 w/Toochpad .................2t5.00 

PC Jr Numeric Keypad . .. .. .. . .. . . 29.!15 

MICROSOFT 
Microsoft Moose .................S1J9.00 

Mlcrosoll Bus llmloo .............. 156.00 

MOUSE SYSTEMS · (3 Year war.) 
PC Mouse w/Paint Plus ...•.•••.•••S13UO 
PC Mouse w/Ready & Paint .....•...1'8.00 
ACf' Mouse w/Keyllo.ard ....... SALE 149.00 

PROMETHEUS - (1 Yr Warranty) 
ProModem 1200 ~lte ~nt) •..... .sm.oo 
ProModem 12008 .................259.00 
Alpllanumeric/Opti011S Processor . . . . . 79JJO 

TECMAR CLOSEOUTS 
USI AtP 

Spe!thMaster.............. $3115 S195.JJO 

1SI Male w/64K . . . . . . . . . . . . 389 1119.00 
Voloe RecoQnitil)n . . . . . . . . . 995 169.00 
3rd Mate . • • • • .. . .. . .. . 445 195.00 
l'uwerlink 3270 ... .. . ...... 10'39 J99.00 
Phooeg11e 2400 . . . . . .. . .. .. 695 29S..OO 

Call lor Collljlle1e List 

PRINTERS 
BROTHER 
M11119 Dot Malrix ................SZ49.00 

M1&09 Dot Ma111x ................. 3!1!1.00 


DIABLOIXEROK 
620 Serial LOP •••... was 1495 BON $299.DO 
620 API LilP . .. .. .. . . .. .. . . . . . 3-t9.00 
620 006 (36cps) .. .. .. .. ........ 399.00 
Tracior. . . .... ~u 395 oow 125.00 
F-21 Sheet Feeder .....was 896 oow 1!19.00 
630 Sheet Fteder ....... ....... ...219.00 
Cal>lt for 620 {to ISM) . .. .......... 29.JIO 
Diablo P-11 or S-11 10Qcos .....•.... 129.95 
Di•blo P.JI or S..31 Wide ....•...... 199.95 

EPSON - (1 Year Warranty) 
FX85 160cps Nlil .. .. . . .. . . .... ms.oo 
FX286 160c1is Wide . . .......5'.lOO 
TOSHIBA 
P321 "'3 In 1· LO Prin1er ..... .sale ss1s..oo 

•P351 24 Pin w/Serial &Parallel .....108$..00 
Ne;r Tosliba Color Printer.............C11i 

8 PEN PLOTTER - Umlted Spect11 
Rolafld"s OXY·BOO Flatbed X-Y Plotier. 
formerly sold lor S9!l5.llO. W!Wle Supply 
las!$ your price only $399.00 
Inc. Paralltl/Serial lnterfa~. IBM Co111pa~ble. 

MONITORS 
Samsung TTL ISM Green .....••..•.Slla.00 
Samsung lil IBM Amber . . . . . . . UOO 
AfR 12" Sof1white TIL IBM ...•••••• 139.llO 
Milsubishl RG8 CGlor ..............259.llO 
TfCA EGA Mani.tor ................419..oo 
PRINCETON GRAPHICS 

HX-12 RG8 (&40X240) .............$445..oo 

MAX·12E Amb!r Til .......... ..... 175.00 

SR-12 ........................... 575..oo 

HX·12E (690x350) •.......•......•. 545.00 


Advanced 286 
• 	 FCC/UL Approved 
• 	 IBM AT"' Compatible 
• 	 618 MHz SW Switchable 
• 	 640K, 200 Watts 
• 	 1.2 Mb Floppy Controller 
• 	 HardfFloppy Controller 
• 	 Phoenix BIOS 
• 	 MS-DOS 3.2 (Add $85.00) 
• 	 GW Basic (Add $95.00) 
• 30Mb 35mS HD (Add $700) 

EGA SPECIALS! 
EGA UPGRADE KIT 

Includes: 

~~/~~ti~~~ $71900 
NEC Mulllstnc ...... . ..........$419.1111 

PCP RGB Color ..... . .............3911.1111 

RIX EGA Paint ............•....... su111 

Par.ds• Autoswitch · · · · • • • • • • · - • · .3S5.llO 
Genoa EGA ......................MOO 
Orchid Turbo EGA .................585.00 

Oilad EGA Plus ...................365.GO
Advi11tod EGA. 2561C. SllOrl Card ....365.00 
EGA Mouse .. . ................... 119.llO 

PGA SPECIALS 
IBM Psolesslonal, Umited Quality 
IBM PGA Card , Regular S2995 . sate 995..oo 
IBM PGA MBDilor, Reg S995 ... sat1 6ll5.00 

HARD DISK CARDS 
20!.tb MEGA Card .. .............."19JIO 
20Mb Mountain Caflf .............. 599..00 

r:an for 30Mb Card 

BEST BACK-UP 
use same back-up deodoe "' use ai AfR. 
A!phaMltrO Vt:fl Dack-up Card ......$399.00 
A!p~aMlcto VCfl ..................H!l.00 

NOTE: Works on asr; VCR. 

DISK DRIVES 
Toshiba F004403 31'1"w/5\o\'' Bazel ..S12LOO 
Toshiba N0040 PC. XT 360K ••••••. . 1os.oo 
Toshlba 004f.G III. 350K · • • • • • • • • • 115.oo
Tos~ib.l 0080E-G 1.2Mb ........... 149.00 

lUCFD-ssB .................... 111s.oo 
DISKETTES (Boll of 10) 

~SI~~ ~;n~ .(~~~I~ ............ $6.00
• 'Verbatim Datalif• .. .. .. . • .. .. .. 1l00 
• Mml MD-2 .. .. .. . . . .. .. . 11.00 
• Fuji ......................... 16.00 
OS/Hi-Density lor AT (96tpl) 
• Verb.lam . . . . . . .......$32..00 

• Milxtll .. .. .. .. .. . . . .. .. • • • • .. • 35.llO 
• Fu~ . .. . . . . . . . . .. . .. .. .. .. . .. .. 26.00 
SSIOO 1or Apple Hetc. 
• ACP Fm (Use bolh sides) . . .. .. . $6.00 
• Verba5m ......... ........... ... 14..00 

• Mmll MD-1. ...... .. . .. ..... 17..00 
• Fu~ ........................... 14.llO 

Maeln!DShll8M Coo\I. 3'i1i' 
• Mmll Mf.200 .................$$1.DO 
Fu~ MF-200 {135tpl) . . . . 52.00 
ffp-Son (75 DI~) ................$1UID 
ACP 514 " Disk HOlde1. ............. l.llll 
ACP 3~" Olsk HC>llhr . . . . . .. .. • • . . . n.oo 
Head Oleilller 5y,- or 8" . . . . . . • • • • • UICI 
P"'1ect CoITTjllltercare ICll . . . . . . . • . • • 29.llll 

~g~de $449 :.:beard $479 
Packa.ge (1 Yr War) Plug-In 1 Yr War) 


SEAGATE FOR AT 

(Linear Voice Coil Activator) 

20 Mb for AT . .. ............ $499.00 t-+-t-+--f
30Mb for AT .... - - .. - .... - .. $599.00 14--+-+-l

40Mb lor AT ................ $799.00 >-+--+-+-1

(lnc. Cable & Mounting Ralls) 

IRWIN TAPE BACK-UP t-1--+-4-+-+-+-1--1-1--+-1

for AT $399.00 
PC UPGRADE SPECIAL 


$1495 SET OF (9) 64K RAMS 


s35e5 SET OF (9) 256K RAMS 


s139es 8087 coPRocEssoR 


816995 8087-2 COPROCESSOR 


822500 80287 - 6-8 Mhz 


$26900 80287·8 - 10 MHz 


1200 Baud Hayn'" Comp. Modem 

Short Card with Software. 


C 814915 
Lisi $299 ...........A P o-+-+-+-+

••12·0·0·XT- - . ~ · • · · · ··1iie~t•.fiil~~=t=I=/A·T (Eil(li.)li.• · ·~ . ~~

10Mb HARD DISK 
$189.00 

SYSGEN 20/20 
•20Mb Hard Dlsk 
•20Mb Tape 

Back·UP 
•New/Factory Box 
•PCIXT/AT Comp. 

- •EXlernal Complete  -- 
IWll ,....... Reg. Retail $3300 

----- ACP Only $888 
Grid Compass MS-DOS lap 1-1-+-+-1

Computer Demo Sale Call for 
Details. 100's in •94900 
Stock as Low as 1-+-f-+--f-I 

·········•·••rtt:t::1=t:~ 
SEAGATE ST225 


20MI> Hard Disk $349.95 


ACP SUPER 
LOW PRICE

s39500 

http:Packa.ge
http:3!1!1.00
http:Flopfll'/Ha.nl


----------

----------

SN7400N. . 
SN7402N. .. .........1'il 
SN7404N. .......... .25 
SN7405N. . ...... ••. .29 
SN?•OGN. .......... .29 
SN7407N. - . _.... _.• .29 
SN7408N. . - ... . .... 2S 
SN7410N.. ... .. .... .19 
SN7414N. ...... - ... .45 
SN74 16N. ........ - . .35 
SN?4 17N........... .35 
SN742Cl\I. ...... .... .19 
SN7430N. ...........19 

$N7432N. .. - ... - ... .29 
SN7438N. ... ..... .. .29 
SN7442N. .. ........ AS 
SN7445N. .. ..... . .. .$ 
SN7446N. . ..........79 
SN7447N. ...........79 
SN7448N. ..... ... .. .79 
SN747~. . ...... ... .39 
$N747JN. ... - - ..... .35 
SN7474N. . . .. _..... .3S 
SN747SN. . .. .. ..... .39 
SN747CIN...... . .... .35 

74LSOO. ............19 

74L.S02....... ... .. .19 

74LSo4. ..•. - ...... .25 
741..SOS. . ... .. . .. . . .25 
Hl.$06. ...... ... ...99 
7•LS07. - ... .... . .. .99 

7•l.S08. ............19 

74L.S10. ........... .19 

74LS 14. ......... . . .39 

74LS27........ . ... .25 

74LS30. ......... . ' .19 

7•LS32. ........... .2S 

74LS42. ...... . .... .39 

74lS47...... ... . .. .89 

7•LS73. ........... .35 

741.S74. ........... .25 

741.875. - .. .. .. .. .. .29 
74LS76. ........... .29 
74LS8S. ............49 
74LS86. - .. - - .... - . .25 
741.590. ........... .39 

741.S9a. ........... .39 

74LS123. _.. ... __ .. ,49 
7•LS12S. .......... .39 
74lS1J8. .. ........ .39 
74LS139. ....... _.. .39 
74lSl54. .......... 1.49 

74LS157........... .35 

74lS151i - . ........ .3.s 
74lS1&1 ... . - ... .. .49 
74LSHW........... .49 

004001. ...... .... ..19 

004011 ... " ........19 

C04013. .... ' .. .. • . .35 
CD4016. ... . . ..... . .29 
004017.. ...... . ... .49 
C04018. ........... .69 
004020. .... " " " • .59 
C04024. ..... " ... ..49 
CO.C027.... . ....... .39 
C04030. .. " .. .. .. . .39 
C04040........... .65 
00«049. ... " .. .. .. 29 
C04050. ..... .. ... . .29 

C040S1... "." " .. .65 
C04D:;2.. .. - . .. .. . . .65 
C040S3.. .. " ... " • .65 
004059, ....... . - . • 3A9 

004060. .... " • • .. • .89 
CD4068. .... . ...... 29 
C04069. ........... .25 
C04070. ........... .29 
004071. ........... .25 
C04072. ........... .25 
004076. . ... ..... . - .89 

SN748!!N. ..... , •• •• .55 
SN74136N- •• ..•. ••. . .35 
SN7489N. ....... , , 1.95 
SN7490N. .......... .39 

SN7493N. .. . ....... .35 

$N74121N., ....... . .29 

SN74123N. .... ' . ... ,49 
SN74125N.......... AS 
SN74126N. ..........49 
SN74 143N. ........ 3.95 
SN74150N- ........ 1.29 
SN74154N. .. . ..... 1.2S 
SN74158N. ... ..... 1.39 
SN7•179N. ..........75 
SN74174N. ..... .... .59 
SN74175N. ......... .59 
$N74176N. ...... ... .89 
SN74181N. ... ..... 1.95 
SN741a9N. .... . ... 1.95 
SN74193N. ....... .. .69 
SN74198N..... ... . 1.35 
SN7422 IN. ........ . .89 
SN74273N••••••••• 1.95 
SN74365N. .. ... " • • .59 
SN7"367N. .... . .... .59 

74LS165. . ..... . ... .79 
74LS166. ..... . .. .. .89 
74LS1?3. ...... .. .. 9 
74LS174. . ... ... . .. .39 
74LS17S. .......... .39 
74lSUl9. .......... 3.95 
7•1.S191.. .... .. ". .49 
74LS1913. ...... __ . • .69 
741..$221. . . . .... - . . .59 
74LS240. ... , .. .. .. .119 
74LS243............69 

74L.S244. .. . . . .. • .. .69 
74l.S24S. ... -· ..... .79 
74L.S2ll9. ....... " . 1.19 

74L.S273... " .. • • .. .79 
74L.S279 - - - .. - .. .. .39 
74l.S322. ..... . " .. 2.95 
?•~ .......... .39 

74\.$300. ... . ...... .39 

74LS367...... ..... .39 
74<.5368. .. " • .. • .. .39 
74L.$373. - •.. ' . .79 
74l.S374. . .. . . . . • .. .79 
?•LS.393..... ' ' ' .. • .79 
74L.S!io90..... .... .. 5.95 

JCL.$624... . ..... . . 1IlS 
74L.562Q . .. ...... , 2A9 
74l.S640. .. .. .. • . .. .99 
7•l.564S. .......... .99 
7US670. .......... .99 
741..S681l. ... . ...... 1.95 

745188........ . .. .. 1.75 
745189•• ' ..•• •• . •• 1.95 
745196. ........... I !l 
745240- • •• , • • •• , •. 1A9 
74$24'1.... . ....... 1.49 
745253. ....... .... .79 
745287'. • • ' ••••. •• 1.69 
74S288"........... 1.69 

745373. ........... 1.811 

746374... ...... - .. 1.69 

14So4n·. . _. . . . __ .. 3..49 

C04061..... ...... . .21) 
C04082. ........... .25 
C040!l(J.. . .. - - . . .. • .39 
C04094... . ........ 1A9 
C040 , 03... " " . . . . 2.95 
CD4503. .. .. .. .. • .. A9 
C04510.. " .... . ... .119 
004511.............69 
C0451S. .. " ....... 1.39 
C04518. ............79 
C04520... - . . .. .. .. .79 
C04522. " ..........79 
C04538. .... . ..... - .89 
C04S.1... .. . . " ... .89 
C04543. -- - - . . .. - ...99 
C04SS3... " ... " " 4,;o! 
C04555. - - . - .. .. . . . .B9 
004566. " ... " .... 1.115 
004!5&:). ........... 1.19 

004584.... .. . ..... ~ 
C04585. .... . .......75 
MC14411.......... 9.95 
MC14490P......... 4A9 
MC14572. .. .. .. .. • .89 

Replace t.he 8086 or 8088 in Your IBM-PC and 

Patt ,... Increase Its Speed by up to 400/ol Prio. 


UP070108D·S (SMHt) V20 Chip (Repla.cH the 8088)•. . . •• . .• •. .• .. $1 1.95 
UP0701080-8 (8MHd V20 Chip (R41>htc.,. the 808S..2).. ... . ....... $13.95 
UP0701 160· 8 (BMHz) V30 Chip (RephtcH the 8086 o r 8086·2)••. , . • $15.95 

COMPON 
MICROPllDCEUH CNIPS 

P,11 No. Pric• 

0 765AC.•• , .. • .. <l.9S 
COP18Q2CE. .. 6.95 
26131 - 3. ........ . S.95 
lllO, lllDA. ZIOB. SE~IES 
ZllO- - • ' .. - ...... 1.75 
zao.cTC. __ . - . - - .. 1.79 
ZOO.OART•....•.. • .!15 
lSO-PIO.. • .. .. . .. 1.79 
~A. .. . ....... 1.85 

~-&l~r: ·_:·::: ~ 
2l!OA-Pto.... - . - - - . 1.!15 
2BOA-SIOIO. •. .. ••. S."5 
zaoe. .. ·--... --- . 3.!15 
Z808-CTC. • • . • .. 4.95 
ZB08-f'IO.......... 4.95 
asGD/ 6800/ HOOD SER. 
6602....... - - .... 2.75 

6=CCMOSl. ... 10.95 
~ ............ 2.95 
6522. ......... 4,95 

85.32........... 0.• 9 
6551..... .•..... 3.95 
680l. ......... 1.95 
6002. ........ 4.95 
(18t0. • . .. • .. . . 1.95 
6821.. - .... - . .... 1.95 
6840. - . .. . .. . 6.75 

DYNAMIC RIMS 

050n&)• . .. ' ... ....... - ..... - .. . . .89 


!5 L::::--::::::::::::::::::!~! 
1120ns)....... .............. ... 4.95 

(:IOOnS) 2107.................... 1.95 

p20nsJ ... . . .............. .l;9 

(l !!Oos).......... . - - - ............ ?1'15 

PSOn&l 144841 1414641., . . ........ 4.95 


STITIC RAMS--------- 
1120ns1. . . . - - . ....... . 1.69 
(3!!0ns)................. - - .... - . . .89 
C4'50n$) LP. (911.021..•. , ........ , . 1.49 

l~h:.F-::::::::::::: :: :::::::: 1 :: 
i=lL.P'.::::::::::::::: : :::::: :~ 
[200ns) [CMOS), • • .. .. .. • .. .. .. . • .A9 
145nS). . - ........................ 4.95 
C45Cns) CMOS. . .................. 3.95 

P!IOn&I CMOS. ............. ... - .. 1A5 

[15Qns) L..P. CMOS. ...... ......... 1.49 

ll:IOM) CMOS. ......... . ..... , .• , 3.49 

(12Cins) LP. CMOS. . , , , ........... 3.96 

jl50ns) CMOS. .... .......... .. .. . 3.29 

(150nol) l.P. CMOS. •... ' .. . ....... 3 .49 

1350n$l CMOS [IJP0444C). ••...... 4A9 


Part No. Ful!'I~ 

4H~· 15 16,384 JC I 
131.072 )I.,::~~~- 65.536x l 

416.illN-200 65.536 x 1 
™54416-12 I G.384 :ic 4 
MM5280 4096x 1 
8118 1&,384 x l 
412.56-HiO 262.144 JC 1 
50464- 15 65.536• 4 

TMM2016-12 <O<Sa•ll 
2102 1024x I 
2102·2l. 1024 )l 1 
21t4N 10:24 x 4 
2114N·L 1024x4 
2114N-2 1024 x4 
2114N·2L 1024x4 
21C14 1024 x 4 
2149 1024)(4 
5101 256x4 
HM61 151'-3 2048x8 
HM6116LP·3 2048x8 
HM62S4F>-12 8192•8 
HMS264LP· 12 8192x8 
HM6264F>- 15 8192 x 8 
HM6264LP-15 8192•8 
651• 1024x4 

1102A 256 x 8 

~~~~ ~=~ 
™$2564 8192 x 8 
:nos 102• • e 
~~2716 ~I.Ix 8 

~;b~~ 5i=! 
2732 4096x8 
2732A·20 4094;x 8 
2732A-25 4096 • 8 
2732A-45 4094; x 8 
27C32 4096 x 8 

~~~-20 ~~~== 
~~g:~-~5 =~~:: 
2764· •5 0192 • e 
27C6<1 8192x8 

~g~~5 :~~== 
27256-25 32.768. e 
27C2SQ.25 3Vl.i8 x 8 
27512-2!> 65.536 • 8 
69764 e1112xe 

~~1 g~i:,e
74$471 2!;6x8 
825123 32 x 8 

LOW PRD11ll fTINI SOCIITTS 

9500/ 1100/ BIDOO Ctnl 1000 Sl:NIES C0nt. 
Port No. PYloco Pa'1Ho.. Pl'~ 

ll237-S.. ... .. .. " 6.95~::::::::::: 1·~~ 8243.. - .. - . .. - ... 2.49 
(1850. ....... '.. 1.95 
 ..... .... ' .. 6.95 
l.i8!12. ' ........... 4,75 
 (For tE!Ml .... 7.25 
68000Uj. .. - - ..... 9.95 ........... 2 .25 

Dl!IM;1............ 8.95 
 .......... 2.25 


8:154............. 9.95
IOOOSIRllS 
8254-2..... - .... 11.958031.''' ......... 6.95 

825M-S. ......... 225
aoc:11 BH. _... . .. 19.95 
8257·5. ........ " . 2.•9
9035.. . .......... 1.95 

8259·5. .. " .. " • " 2.498073N. ... .. - ... - 29.95 
8272... . ......... 4.95
8000A. ........ - .. 3.95 

8<79-5. ........... 2.95
8085A. ........... 2.75 

8741. ............ 8.95
8086............. 8..95 


8086-2. ' ... ' " .. 10.95 mt :::::::::::: ~.rs8087(5Ml-U) ..... 129.95 
8751. . - .. -- . .. .. 38.958087·2(8MHz1... 159.95 
9755. ........... 14.95


=-2.· ·:.·. :.::::: ~_rs D•TAACOUISITION 
8116. ............ 6.95 
 AOC0004... . ..... 3.A!l
815S. ........... 2.75 
 AOOOBOB. ........ 6.95
e' ss-2 ........... 3.9S 
 AOC0809. • " .. . .. 3.95 
8156. ... - .. .... .. 2.75 AOC0816. ...... 1"'9S 
8:202. ............ 9.95 
 ADCoe17•• - ...• - - 8.95 
8203. ........... 24.95 
 OA00808. ..... - .. 1.95 
8212. .... ........ 1.95 
 OAC1008. ., ...... 7.95 
8224.. ........... 225 
 AY"'1· H)150....... 4.9!; 

8228. ........... . 3.•9 
 AY-S.-1013A. . .. ... 3.95 

l"llOMS/ El"llOMS--------- 
(1,.S).... , ........... _........... S.95 


i:~l~fv:::::::::::::::::::::: ~~ 
1"5Clna) 25V, ..................... a95

c•!iOns)....................... _.. 3 .•9 

(450nol) J "°'' oo. .. . .. .......... 9.95 


25v5!: :::;::::::::::::::::J: 
C4&lns), ............... .... .. --· . 3.75 

t200nSI 21v.................. .. . 3.95 

(25ClnolJ 2w. , .. ............ ...... 3.49 

C•S<:fls) 21V.......... . ...... ..... 3.29 

CMOS. ... . . .. .... - .. .. .... - - -- - . 6.•9 


~~~l~~...~v:::: :::::::::::: ~: 
~~m'~v::.·.:.::::::: :: :: ::: J~~ 
(450ns) 21v.................. _... 3.25 

CMOS21V.... ...... .. ........ , .. 4 ,95 


i~~m~~-1.~::::::::::::::::: ~~ 
(250ns) 256K (1 2.5\fl. - ... .. ....... 5.95 
C250nol) 2561< [CMOS) (12.511). ..... B.95 
[25<Mlol .512K [12.SVJ............ 24.95 
c•SOos) 25v ___ ... _.. ___ . ____ . ... 1595 

~~>Jt:.:: ..::::::::·::::: .1t: 
PROMT.S..................... ... 4.95 

PAOM T.S" . . ..................... 2.95 


WIRI WRAP SOCl([fS (GOLDI mu ~3 
Patt No.
8,,.., LP........ 

Ml 
.13 

10-99 
.12 

100-vp 
.11 

Patt No. 
B'*'WW. ..... 

1·9 
.55 

10-99 
.49 

100-..,. 
.45 

1"4i::--tLP .,. .• 15 ,l 3 .11 14g1111WW, •• ,. ,69 .65 .59 
16pinLP., ...... .17 .15 .13 IB l*> WW...... ,75 .119 .65 
;!4p;til.P....... .31 .30 .29 241><1WW...... 1.19 100 .99 
28pinLP....... .39 .37 .35 2B l*> WllV...... 1.3~ 129 1.19 
40 ""1 1.P.. • • 9 ,46 .43 40 DOI WW.. • .. . 1.79 1.69 1.59 
- SOLDERTAIL STANDARD f60UI &TINJ ANO Hl.AOlA PlUB SOCl!fTS ALSO •IAllAlll 

DT1050 

OTI 057· E>i>ond• tile DTIOSO '°""""'"'"' lrom 137 
wotdt lo 0¥e1 2:50 'IWfcfs. lndudCi:a two (2J RO.Ms llnid apeca_ 

OT1057. . . . .. ....•• $11 .95 
L 

74!-ICOO. . " . " " ... .35 
74HC02. ... ........ .39 

?4HC04.. "........ .39 

74HO:i8. ........... .39 
74HC10. .. ......... .39 
74HC 1.. .. . ........ .59 
74HC30. ..... .. .. .. .39 
74HCil2. - .. .. • .. .. • ,45 
74HC7._ .... . .. .. . • .45 
74HC7S. .... .. .. .. • .69 
74HC76. - - - - .. .. .. . ,139 
7•HCeS. ........... 1.19 
7411C86. ............59 
74HC123. .......... 1.19 
74HC1<5- ......... . .99 
74HC132. . . ... ..... .79 
74HC198. . . .. _. _.. _ .79 
74HC139. ...........79 
74HC1!14, .. ........ 1.95 
74HC163. .... .. _... .89 
74HC174. . . ....... _ .89 

7 
7•COO. ...... .. .... 29 
74C02. .. .... .... .. .29 
74C04. . - ... .. .. - .. .2!; 
7•CXIB. . - .. . .. .. . .. .35 
74C 10. .. .. .... . .. . .29 
14c·14, ..• • , •••• . •.•49 
74C32. ... - . .... . .. .35 
74074. ....... . .... .49 
74085. ............ 1.19 
74C88. ............ 29 
74C89. . . ..... . .... 3.95 
74C9Q. ............ .89 
74C1 S4.. .. .... .... 2.95 
740173. ....... .... .89 

DS00:26CN. ........ l .69 
TL074CN. ..........79 
T\.084CN. ......... Ul9 
LM307CN. .. ... .....45 
~ . . ........ 1.25 

LMJ 11CN. ... - ..... .45 
L.Ml17T............ .99 
LM318CN. ......... 1.19 
LM3 19N. .. - ...... . 1.19 
LMJ2QK.S. ... •.••.• 1.35 
lM320T..S. ....... · - ..59 

LM32'3K. .......... 4,49
L.ht324N.. __________ ..3(J 

LM338K ... . .. .... 3.~ 
L.M339N. ...... .....49 
LM34CJK.S. .. . 1.35 
l.NS34e&.12. .... - •. - 1..35 
l..M3'4CK-15......... 1.35 
L.M3il0T-S. - . . .49 
l..Jl.A340T-12. ••.••••• A9 
1..M3'40f.1S. .. . .... A9 
L.F347N. .. - . .1)9 
l..M3oC8N. .. • . .G9 
lF.)51N. ... - . A9 
lF.)SJN. ..... .59 
lF.)55N... - . .89 
L.F:t56N. .... .89 
LM358N. .. . . .. .. . • A9 
~ •• •.... • . . 2.19 
l.M361N. ... - .... . . 1.59 
L.M380CN. ......... 1.D9 

LM386N-3.. .. .. . . . .89 

LM387N. .......... .99 

l.M393N. .......... .45 

LM399H. .......... 3.95 


?4HC"17S. .... . .. .. . .89 
74Hen1 ........ ... l .95 
74HC24o. ....... ... 1.39 
74't024'1... - -.... - - 1.49 
74HC24S. .......... 1.59 
74HC25J. ...........79 
74HC259 .......... t.19 
74HC273. ... . . ..... 1.79 
74HC373. .......... 1.49 
74HC374. ... ... .... 1.49 
74HC393. .......... 1.19 
74HC595. .......... 1.95 
74HC688. .......... 1.95 
74HC4040. ........ 1.19 

74~9..........79 

74HC40!i0. .. .. .. .. .79 
74HC4060. ........ 1.19 
74HC4511..... _... 1.95 
74HC4514...... . .. 2..95 
74HC4538. ........ 1.95 

74HC4!;43. , ....... 2.llS 


74C174....... ..... .89 

7•0175. ........... .B9 

74C221..... ....... 1.19 

74C24Q. ........... 1.59 

740<44. .......... . 1.69 

?4C373......... . . - 1.95 

74C374............ 1.95 

740912. .. - ...... .. 7.95 

740915.. - ... ...... 1.19 

7• 0920............ 9.95 

74C921 .. ' ......... 9.9S 

74C\l:l:2. ........... 3.95 

74C9:1;3. . ' ....••.•• 3.95 

740925............ .C..95 


L.F4 11CN. .. .. .. . " .79 
TL497ACN. - - - ..... 2. 19 
NE540H CCS4ail _. .. 2..95 
NE555V.. . .. .. .. • .. .29 
~ ...........69 
LM556N. .......... ..59 
NE558N. .... ...... 1.19 
LM565N. .......... .99 
W567v........... .89 
NES92N........... .89 
LM741CN. ......... .29 
LM741N. . . ........ ..59 
MC13116P.••.•••. ,. 8.9S 
l.JIJI, 4:S8Cl\L ••••• ' ' • ,.49 
LM1488N. ..... .. . . .69 
LM 1489N. ... _.. . . • .69 
L.M1491lN. .. .. .. " ••99 
LM1871N. .. . ___ .. _1.95 
L.M1872N. ••• • •• ' ' . 2.4[;) 
L.M18'96N.. - ..•• - ... 1.59 
UL.N200tlA. ... • • .. • .99 
XR2206. .......... _3.95 
XR2207. ....... - ... ~·9 

XR2211............ 2.96 

LM2907N. .... - .. - ' 1.95 
LM2917N (8 pin).... 1.55 
CA324110E.. - . - - •• .. . 1.49 
LM3900N. ........ ' .59 

LM3905CN. . ... - - - . l.19 
LM390!lN. .. • .. .. .. .89 
l.M3914N. ......... I .GS 

'-N\3916N.. . - - .. - - . - 1..95 
Ne5532. ........... .99 
NE5534. ........... .119 
7"477, . ........... 1.19 

76477. . .......... . 3.95 
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COMMODORE COMPATIBLE 
ACCESSORIES 

Now Compatible
With C·1281 
RS232 Adapter 
for VIC-20, C-64 

and C-128 

Tllo JE232Clwl •- ""'"Kii°" ol llondord  IAS232 
prin:*1, mod•rni, ttc.. to your VIC2(1. C04 (11CIDdllnQ thill 
S>Wi4 l'ottlbl•l. •od C-128. A•· swltc~ ollowl tlle ifl· 
yenJoin Gt tl\I c control llneL ~M• lnllalitttoci •nd 
CIPWI~ IA1trvct1on1 Included. 

::::::~S:f~n::::e~!.~:a~~~C~':::~ 
Send, Oa1B T1Mm lnal Ao.ad~ Dilla Set Read'Y• 
JE232CM.. .. .. ....... • . . $39.95 

Voice Synthesizer VIC-20 & C-64 
Pl~n - Talking In Minute$! 

JE520CM... •• . . ......... $99.95 
300 Baud Auto Modem 

Miley· Mo '"°' C-UJ••••• • •••• • $54.95 
Parallel Printer Interface 
2K Buflfit, E'.J(pa11d4blo to 10K/ 

MW350 !Fo<V1C-l0,c-e-1c-12e1 ••••• $54.95 

TR8·80 COMPATIBLE 
ACCESSORIES 

E-X-P.A-N·D TRS-80 MEMORY 
All !cils come oomplele wilh documenta1ion 

TRS-80 MODEL I, Ill 
TRS·16K3 200ns (M.odel 111) ... • . . .. • .. $5.95 
TRS·16K4 250n1 (Model I) •••••• . ••••• 55.49 

TRS-80 COLOR ANO COLOR II 
TRS-641C-2. . ... . . ....... . . ..... . ... 511.95 

New mcxlels only 
TRS.COCO ·lnc.1. 2· 50464 's (41464'1). • . . $12.49 

TRS·80 MODEL 4, 4P 
TRS-641C-2... ..... .. ............... $11 .95 
~ndstAodel4~rom 1 til<~6'4K 0t Mocl01 4PfJOm 641K· 128K 

TRS·641C-2PAL .•• .. • ••...• . .. ... ..• $29.95 
E:11~nd1 ModCll 4 trom 8"K to l2'8K 

TRS-80Model100 ·NEC• Olivetti 
M 1 OOBK. ••••••••••• 524.95 a,. or 3 for 559.95 
TRS·80 Model 100 E>Dl•oion 
NEC8KR•. . .•.••••• $24 .95 ta. 0< 3 for $59.95 
NEC MO<lel PC-3201 ~ E>1>1nsioo 

OM108K. .•..••• . •• 524.95 ea. or 3 for 559.95 
Ofi'<v Modol MI 0 ~,pan-

TANOY200 
M200R..• ••.•••.•• $74.95 ea. or 2 for 5129.95 
Tondy """"1200 E..~· 

-- ..•-fflMI all EPROM1. Etun up lo 8 chlp•whhln 2 1 ml,."1.H 
41 c:hlp :Ht ts mlnui:.s). Mmnwtls constant ~ciosure ~lsuinoe 
or • •. Specia~ conduct!Ye foam liner ericnlliates italic; buRd·US> 
Butl·ill sal~ty lock 110 ptl\IVfll UV ••paMiro.COm~ • 9.00L. 
, VO'W , 2 ~. Complete ""'" llold"IG ''"" lo< 8 Chlo~ 
DE-4 UV·EPROM ErasAr • ••• $74.95 
UVS·11 EL Rephoeement Bulb ••• • $17.95 

DATA BOOKS 
30003 Nltk>NI IJMor Dltl Book (82)•• . ••• $14.95 
300()9 '"'""" o... Book 185) •• ...•..... $ 9_95 
30013 Zilog D... Book (85) •• .• •. .• •. . • • $·14.95 
30032 Natl-I LinNr Supplomonl (84).•••. S 6.95 
210830 lotol lolomQ<Y Hoodbook (88). . . . ... $17.95 
230843 ln!Ol lollcr<>•yole<ll Hndbk. Sot (861. ••• 524.95 

MUF60 CSPtt, ·15-2<621 • ... $9.95 
HOW¥d •••l•""'"" (• 68· oq . 60 ermJ 
SU2C7.. . . . .......... $9.95 
EG&G Rocron Cl ns· aq1-1<t. r1t, 20 elm) 

NEW PRODUCTSl 1 

DISK DRIVE SALE! 
MPl52S Double-sided 48TPI . •• IBM PCIXTCompatlble! • • $89.95 
TM100-4 Double·sid~d 96TPI.•• QUAD Orilfe! • ••••• , • • $59.95 

ZUC:Klml?c,tnl) Expansion Memory Half-Card for 
IBM·PC..lXT, Portable, Tandy 1200 

:~·. ~ 
- • • .- .... o"'l ..... ("li .1. ·.~ 

r, ..... .....,,..,~- ... - 1 i 
•·. I 

rr ~:~-"\:·· ._- .. •~ 

and ...-ompatible Computers 
EJ4).anff: ~eomQUt~t k> il.t lull ea,paclty of 640I\. 
h will acoope elthe• 64~ memarv chlP-'I [4164) or 
~~61< momQ<Y c;hlo• (4 1~l 

EM-100 ~:',;'::"o~..,. ~~1 1 0 $59_95 

EM-D =.:!'t:=.i'i!'~' .. $39.95 

Multifunction Board with Clock Calendar for the Tandy 1000 
The Zuc~RI Mlllt.lfu:nctlon bid all~ ~ lO 0:1;1H1nd lhc momory on ~' Tl.'Jndy 1000 
IO H mud'! u. B,OK. fheMultlluACIMW'I 60atdoc:wn.u~com~e1e wltl,en RS232 pot1 1or :taur S<!fial 
oJc~nlion nooda.. 11 ciocJrk;illef'dal lilnd RAM Ol P'ril'l\ar Spoolw, Tha Zuck.orboard Mu 
f\ln("tiOn aocird 1$ mM ln tho USA ond c.omn wl111i 111 ~ndtiird 2' y&!l'if' wairrtLMy 

MTAN-256K Includes 2561< RAM end Manual •• •• • ••••• $199.95 
MTAN·512K Includes $12K RAM and Manual ••••• • •••• $239.95 

Expansion Memory Half-Card and ClocklCalendar 
for the Tandy 1000  DMA Controller Chip on board! 

TAN-EM256K Includes 256K RAM and Manual • •••• •• •• $ 99.95 
TAN-EM512K Includes 512K RAM and Manual •• ••• •• •• $139.95 

Options for TAN·EM256K/512K 
TAN-C ln<;luoes Plvg-ln Clock Qpijon Chip (only) ••• ••••••• $39.95 
TAN-D Includes RAM Dis!< Spooler Software (onlyl • • •• •• ••• $39.95 

3.5" Micro Floppy Disk Drive for 
Tandy 100 & 200, NEC8201A, 

IBM PC, XT, AT and 
Compatible Computers 

Now your ISM PC orcompatible 
can read and write the same 

disks as your portable! 

FD-103 ~ 1 ~:~1!·~~,!;~ g;~.:;'~~';j Documcnlatlon•••• $179.95 

Software for the FD-103 Disk Drive tSor1w.....- ""-rotlonJ 
TS1 Tandy 100 TSOOS Disk Operating System Software •• , • .. 549.95 
TS2 Tandy 200 TSOOS Disk Operating System Software.•.. . . 549.95 
TSN NEC PC<l201A Dis!< OoeraU"I) SY51em Software.. . .. .... 549.95 
LAPOOS IBM PC. XT. AT and Compatible 

LAPOOS Disk Operaling S\'Slem Software . •.• .. .•••.• • $79.95 

==ltt16 1311 Color 
Composite Monitor 

for VIC-20 and C·64 
Also compatible with other 
computers with composite 
output (i.e. Apple II, II+, /le•) 

~~~.!..'::~~Ira-Hg:~~:~'!.:.= 
DiapliJ'j' Chatactar Humbof: 9fiO Characte.es 
(40Ct-".OJ"IC:lgra. x24 Row.onb7~Mltrl~> 

.....,._-::--::-~ ·c~r 1 J" ~oona.1 S Slto· 14.&"'N:.. •3.s.,.. 

CMON... . .. $129.95 e~~t1 '°';;~' '2/$219.95
RCA-3·DIN (Unlvenal Com11<1t"' 10 Mon/to< C.blH '°' AIOtl, Com""'""'* & TIJ•••• $3.49 

IBM~ COMPATIBLE 
ACCESSORIES 
83-KEY KEYBOARD 

• ldanllcal la)'O'll1 as Ot1Qltl81 IBM PC KC-ybOll.I d • H.g.hly 
t1C.ilflbit: UM Wllh paJfn rest • Cornotete wit cable and dll11l 
• JVSr PLUG tNI 

KB83. . . . . . SALE . .. . .. . $29.95 
Build an IBM PCIXT"' Compatible! 

IBM·64K(2) &4KAAM Cn l.,. (18). ••• . $ 24.98 
K8·83 93,1<ey Keibo rd••••••• S 29.95 
IBM-FCC - Co111<011ot CO«!•••• $ 49.95 
IBM·Case Caso.• ••••••• ••••. $ 49.95 
IBM-MCC lo!Qnoc••am•C:"'d· ...•• S 79.95 
IBM-PS -.,. s..oo1y• • • . • . •• • $ 79.95 
FD558 D11kD,,,.••••••••• •• $119.95 
IBM-MON Monocn.ome M""~o .. . .. $ 99.95 
IBM-MB Moth«bo"'"· •• .. • . • . $139.95 

Regular List $674.58 
IBM'"·Special t•not 9~omnoo..J •• $599.95 

Additional Add·Ons Available! 
IBM· K.B 93.11ay illyboo<d ••••••• 5 69.95 
IBM·ENH Eo•oocod l<o\lbo0<d • • ••• 5 99.95 
IBM·ICB lnto111•llod c- eo.,d • •• $ 99.95 
IBM·EGA Enl><l.G• J>lllc:a256!1RAM • • 5299.95 
18M·20MBK :x!MB H•rd o ;s11 om.• . .. $499.95 

.rtu.f 's • 'ff1'rtrvo' rn)'Cf~mf,.k ot tSM Compvr6'1.s: 

-ui• Un. iversal i.•1:1~~Hr:.••• 64K/256K'r~.,..! 
r{2 Printer Buffer • 
L-2] I OllN~TJIO~ fREfMAK DfSIG~! I -

The UBUFFER Ur.F¥trMI Prinl tr Bufftir is a hl-.&PC'OO data 
butfier 1hal ;11cceoH dar.e .er 11 hlg · ra.1c-. o.nd lhen OUll>Uh Uk1 
d 11i la k> your P.-""1tH. vou 11.1..e vaillfable compurer bme- TM 
UBUFi:;ER an be r;o1mocl1Mt to practic.at!y any comPtJ»a« er 
~r1nlf)t The.re L\t~ IO\lr PoAirJ't ComtJin.aUons· • • Scrlll IO 
Se<ial, 2) Serini M> Parollel, 3) Pa'Ollel 10 Pa•a ll cl. 4) ?;\"'Itel 
lo Sotlil Manli-81 lnehJdodl Size 9-1 13"'L .ii: ;1 1.~ it, ,,,... 
UBUFFER·64K ... $199.95 
UBUFFER-256K .. $229.95 

AIJl!".J/i(,., ' ISM 

liiii
~ ·' Compa.tiblel 

,• Dl~~~~S 
'"""""" 

FD55B rue s1.- os 1Hlo9'•· .... . . $119.95 
SA455 ShUlj'>rt S!<" DS IO·H•lghl .••• . $119.95 
TM100·2 r..don sr.· os FulJ.Helgnt••.• $109.95 

JMA SW' DISK DRIVE ENCLOSURES 
Complet• wllh llO'ftf :JUO.Plit .1wrteh.. 

power cord, fuMholdlf •Ml QOMeeton. 

DDE-1FH.. ...... .. ...... .. . .. 569.95 
Houses ' FuU·tieigtu 5' • " Jolotil)'f Orr-..& 

DOE-2HH •. . ... . . ... . • . .. . .... $79.95 
Hou&.e1 2 t-talf-Helgtlit 51

• • F"t>opy Oenoe:s - VenJCBJ 

HDDE·1FH.. ... . .......... . .. $199.95 
Houa.os 1 Hird Ors>t. OrlYC 

S20 Minimum Order  U.S. Funds Only 
Shipping: Add 5% plus $1 .50 Insurance 

California Residents: Add 60/o or 61/20/o Sales Tax Spec. Sheets  30~ each 
Prices Subject to Change 

Send stamped, 
self-addressed envelope 

to receive a Quarterly 
Sales Flyer  FREE! 

9186 
ELECTRONICS 

-VISA 

Send $1.00 Postage for a 
FREE 

1986JAMECO 
CATALOG 

Q 1986 Jameco Eleclron cs 

1355 SHOREWAY ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 

Inquiry 178 SEPTEMBER 1986 • BY T E 447 
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• 256K Expendable to 640K on Motherboard • Floppy Controller Card 
• Double Sided Double Density Disk Drive • Eight Expansion Slot.s 
• IBM Type Keyboard (with LEb Indicators) • 135 Watt Power Supply 

The Eclipse 16 is 811 outstanding value in IBM Compatible Computers. After care
ful research and evaluation we found it 10 be lhe most reliable unit. 
Our compuler includes some of the newest features available, such as the 
4. ?MHz,multi-layer motherboard with 256K of RAM upgradable on board to 640K. 
A generous eight a)(panslon slots and 135 Watt power supply give you ample 
room and power for add-on boards. The enclosure has an easy-access llip top lid 
making upgrades a breeze. And our lloppy controller supports up to lour drives, so 
as many as three additional drives can be used. Finally, each computer is 
configured and fully lasted before sending It to you. 
Satisfaction GuaranteedI We're realty excited about this new unil , and so sure 
you will be loo... that you may re tum the Eclipse 16 for a lull credit towards an IBM 
PC if you are not completely satisfied. 

OPTIONS 
20MB Hard Drive w/Conttoller .•....•....•. S.C95 
Additional Drlve-lnslllled ............. _ ........99 
lrwln 10 Meg. Tepe Back up..... - ............ 489 
Upgrade from 256K to 640K RAM ·-· ...... 79 
8087 Math Co Proceu or••••- ............ - ••• 119 
Color Graphics Card .......... - ...............-.79 

RGB Color Monitor ......... - .............. - .....199 
TTL Monochrome Monhor ...................... 139 
Microsoft Mouse ....................... - ••- ..... 139 
Upg.r.cle lrorn Floppy Controller to Diak 1/ 0 
2 drive controller, clock/cal . ., software 
parallel, serial, and game ports .........._ .... 79 

Monochrome Graphics Card.. - .......... -.99 1200 B• ud Internal Modern wtSoflwara 179 
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MARK VI 
;;: .... .. •... 

• 1·" I & 
. '·. • •r 

.~·: .~.,_-J 
• 0 '1~ i _ 

The AnchO< Automalion Mark VI ls a 300 baud dlroo 
connect modem lhal plugs Into any slot ol your IBM/PC. 
This mOdem supports auro an$w er and aulo dial capa· 
blbtles. Olher lealllfes include 1elephone number sto•· 
age, send I receive 1ext hies. single key·stroke dialing 
along wi1h many other lunelions provided on disk . The 
Marl< VI was originally prlc4ld a1 over SJOO. 

Ec;lipso 12QO 1~Hayos. wi1hsro1>1s lomps. 
Ecfipso 12006 ln1.orn01MthSOirw:uio 
ECiipse 2~00E>.10<nnl. Hay<>s eon,,aul'IO 
Avate.tc 1200 ba~ extemal, Hayes 
ttares Smnrlmode<Tl 2400 baud modem 
Fujllsu2•00112QO bal<l auio ov~. 
Team 1200Hay .. em.p.1bie,J00/1200baud. 
Smatteam 12006 IBM 1200 bal<I catd 
Ulralric 1200dalaaActYOlceoisamelnll! 
CTS212AH 12QOba1"1, 8UIOdlal 
Promelheus •200~ 1HhftS 
Promelheus 12008 1nlemalPC 
Sognalman M8'1< VI, JOO bal<l lnlemal PC 
HayesSmattl\lodom12QObaud, "*"dlaJ 
Hayes 1200Blo<usewl1" 1"elBMIPC. 1200baud. 
Hayes5mattmodom. 300baudorll'. ...o<MI 
Haye& ChronoQ•ilPO. hme & dar.t! 

1419 
The fastes1 , lowest powered, longest wa lied, most durab le, highest 

capacity, most reliab le, lowest priced HARO.DISK-ON-A CARO 
available in the world today. 

• G.!ms Accoss Tlmo • Fns:os.t Ava/Jd.blo • Autorno.11t ti.Nd Unloocllng • Pro.rec-is Htad.s and' 
Madia • 2K Sector Bulfer • lllCnNJS<>S Sys llNTl ThroUIJhpul • High Aelfobll y; 29,000 hr. MTBF • 
No ono etJso O't'M do.$0 • 1$..5 Watt Powor con.sumpllon • LowasJ Aval/BbJa • 2 Year warranty • 
Long"'' Av•llobt~ 

WERE $695 ... GET 'EM WHILE THEY LAST FOR JUST S5Mf.l'fl<f 

Omni-Reader ... the first optical 
character reader designed and 
priced for the small computer 

COPY: 
•Manuscripts ·Contracts ·Artfcles 
•Forms ·Invoices 

APPLICATIONS: 
·Mai ling L ists ·Editing ·Data Base 
Management •Transfering Informa
tion between incompatible systems 

Us11s n slnndard RS-232 serial port hookup 
to Interface ealslly with your computer. 

• Winchester Controllers far IBM/PC • 
XEBEC 1220 with fl oppy contraller ZZ9 
NATIONAL COMPUTER 5004 129 
OTC 5150BX 139 
OMTI 5510 hall m d 139 
ADAPTEC 2.01GA sortware lnslllll 199 
WESTERN DIGOAL WD/1002 139 
• SCSl/SASI Winchester Conlrollen • 

XEBEC 1410A 5W' loot print 219 
OMTl ZOL 119 

• Wlncbuler Accessorlu • 
lnslallallan Kll wllll manual 10 
Winchester enclosureandsupply 139 
Dual 2~ cabl esel 25 
Swlt£nlng power supply 49 

EOP· 12QO 
EDP· 12'()()8 
EDP·2400 
AVA-1200 
HYS-2400 
FW·111350 
TEt.1-1200 
T£M-12008 
un.-1200A 
CTS-212AH 
PRM·P1200 
PAM.P12008 
SGL-MK& 
HYS·212AO 
HVS-1 2008 
HYS· I03AO 
HYS.C HAZl2 

14900 
139.00 
299.00 

99.00 
59900 
459.00 
159.00 
159.00 
9900 

17900 
28900 
279.00 

49.00 
369.00 
29900 
19900 
199.00 

lldl tlrO t-

SEAGATE 225 20 Meg.~ HI. 3zg zgg 
SEAGATE 4026 26 M. 35mS. 759 7Z9 
SEA.GATE 4051 51 M. 35mS. 995 959 
FWITSU 2242 SS M. 35mS. 1599 15Z9 
FWITSU 2243 86 M. 35mS. 2095 Z019 
RDDIME R0·202E 27 Meg. 659 6Z9 
AODIME Ao.203E 40 Meo. 995 959 
ADDIME AD·204E 53 Meo. 995 959 
CDNTROLDATA 94155_.SM.1829 1779 
MAXTOR XT1140 140 Meg. 2995 2929 
HONEYWELL B5M. 27 ms. 1795 1695 
TOSHIBA MK56 70 M. 30mS. 1789 1729 
TANDON 50Z 10 Meg. 419 379 

http:Avate.tc


PRINTERS 
...<XI 
)ti DO 
... DO 

"" "" 2>9 00 

"'""' '"' "' ""'"' """' """' '"'"' 62100 
... co 

'" "" "'""',... ........ 

Con'otuW!l*"""fOJ!f'lol'i(l.,,mTMgN"e(ol~Cllmotl°'-""tCl'\illl~:J 
The ~Kf"Ot!t I 1ti rf\•1-.l.atiu!f!O b C0tnt•L Cof .,... ffCol ~ Ccwoorlll"°" Thie 
giQl l ff-~li.O!f(ll;lrtt1No21~1.r«lllim~u"°'1t ~'~°"'n S • lfOI P l.ii!DOI Thrt.11 
yOur opportun.1v11>p.prtiasu a Pbt.er• ·l'mtft..-.is angina prlCC'd al !19$tororly 52 , 9 1 

A'IOitvllllDl(!dll~fl N 394'•~1i1CiuOtiOltftOITP11IO'IM'llTw-111w IMl!t~ CDOiit 
.. multM:lCJbf !Ht" .auorlrN!flt a~ .1 vane')' di papa1 .and 1~""3•«1C't' m.JNlfia:i 

Quick-Link300 
~ -~ 1~9\' ~ ' ., 

Calit=arnia Digital 

17700 Figueroa Street • Carson, California 90248 

A'..l•M111111a~'40LAT A.,.m1JaH-/J/11 SONYs3w Floppy Disk Drive •1;4;i" llfl r• " IfJ,~··~····'"~• ~m••"'' 
Phoenix BIOS• 200 Watt Power Supply 

MS-DOS 3.2 e GW Basic e 6/8 Mhz. Selectable 

The Advanced AT is everything you ever wanted In 
an IBM.I ATCompatlble. Complete with 640 klbyte al 
memoiy, (expandable to 1 Meg.) 1.2 M/ Byte floppy 
drive , hard disk conlroller that will support upto 140 
Megabytes ol Winchester storage and on board real 
time clock. 
The Advanced AT / 286 compatible wi ll run every pro· 
gram writter for the IBM/AT as well as the PC/ XT. High 
resolut ion {640 I 240) RGB color monitor $299 addi· 
tional. 360K drive and 40 Meg. Winchester availble. 
Fully FCC commerci al and consumer approved. 

MASS STORAGE ALTERNATIVE 

TAKE IT WITH YOU! 

Be1no11/li Box 
was S3540 now only 

11$9$111 

F/10 Dliq 
Wlteel P1inle1 

The TEC F-1.0 0.alsy ~ pt\n1er lS I.he pedOC:I answ-er tO ra roosona~ 
pl'ced 40 chaitacior YllVd prDCOssing ~r. Wt\le dll!i pM1er Is klemk:al io 
C.ltoh'sf-10/40 Slal'Wfite1 prim~... bears tho namool 11 wetf)knawnODnl>U" 
1er rnanuraeiur r. 

This 40 chmacter per second pt1n1or OUtO lnsials w11h WOl'dstu aoo Peneet 
The 8~rnouli Ball: t:ft &omoga. to.acur'es I 0 and 20 megab)1e ~emov~ air· Writer Fei1IUfe51JXl1msiYa buill..n WOf'd ptOCO~ fu~ chiu a/Low oasy 
trlOges • . ..., dohvc's 'Ollabollty. e>paoclabOkly. lraftSjlOflabloy. secul\ly •rd "°""'31:i*1Y Mel roduood $01lw>ro ~Jty. '"""'''Y •landard Centr(llics 
Sl)Of)d u'l (ltle Vil't'A1JleSIA>sya.11!ffl.l letsyautremfefmtgm:ytts°'wlAormnbOn amerlac:e prOYKle.s in:Stant mmpa11bllry wdh au c:ompu!Olli ~with n 
saltly 3'ld """11y fer primary"'~ "°''"l"·Or C<IOl'C>ono scvo'al "" '''""" parIlleI prin1or p0<1 The TEC F · IO accepts p-up io 15 lnchos ;n w!Qlll. 
pr:ogtamsOOloas1"'lPl!'CMridge IOte.My S-~i1"19lromtw1G toanolhof. Th~IWI pnntersweHt~ly prlcedlOs.el a1 over~ 1 4DO. Thrc»gh (Jlspcdu/ 
Ro ll.oblo••• lhc Bax Aa!l linCmdllblo rnS1S1:ance 10 sl"lectl: ;)tWJ vibrmion CCttl*ltolY airang~ C11hlotnl111 Digitol Ms purcl'ia50 1hO&o u'*s from ht comput.er 
oh~1ng U1I DOSSll1ry of heBd ct;uh. milnulac1urer aJld Is oltltfllli these pnntcf5. at a ftactlan of their Ot1giRaJ o::iiM. 
Ei:pandablo.... graw 111 '(fJA.!f own pace by adding inexpOMNa Grtrieig;a"J Whan ~ avallab&u ind'ude .st:Hte1feeder. t.raciof reed, bulfared memory .oncl M 

;::;,:.:"::~=~':::::=:;;::::::· ~T~ i-:p..=· """"=L=·=o"='·='-"ptty"'"::.:' "y::.'C<ll>l:::::::;E~=~"''=D"'~"'..'"'....=.....:;of;.;:-==·"'~'--------1sp<>edand lf<ICC(ltlVonionooollq)pydi"'• Allheseprioesdol\lboe ugllJ ~ 

WO~l~~~~;;~ll C' O~ol ;;;~~~;2~~1 0r~1p4950<9~9 0 'f7:, /~·-··!llii~!!i!.iiliii•ll 
Bootable Controller 
10 Meg. Cartridge 
20 Meg. Cartridge 99 GS 

----------------------tlhe~• Con:Ktwi ll'11nfl<IOfJ11-...:n 1 om.1/..<111V1¥H>"iolllill"d1.it1ng~ ond 

5 1/4 '' DISK DRIVE 

SALE 189
Qu•ntlty Two 

Your Choice 48 or 96 TPI drive. 
QUME MODEL 142• 48TPI 
MITSUBISHI 4853 • 96 TPI 

OneTWo Ten 
TEAC FD55BV half height 109 99 89 
TEACFD55FV96TPl,hallht. 119 109 105 
TEAC FD55GF for IBM AT 169 159 155 
PANASONIC 455 Hall Height 109 99 89 
PANASONIC46lS'hHt.96TPI 119 109 105 
TANDON 100·2full height 129 125 119 
MITSUBISHlnew501 half ht. 129 119 109 
MITSUBISHl4853961TPIYaHt. 99 89 89 
MITSUBISHI 4854 8" elec. 295 285 275 
QUME 142halfhelght 99 89 89 
Swllc:hing power supply 49 
Installation Kit with manual 10 
Dual enc:losure for 5'14" drives 59 
34 pin edge connectors 5 
Scotch head cleanln.g kit 19 
Fii & File Storag~ tubs 15 

~~UME 
~.. ,,,, 

19 t Inch Single Sided Drives 
QUME 841 single side 129 119 call 
SHUGART801R 359 359 3$4 
SIEMENSFDD 100..S 119 115 109 

Eight Inch Double Sided Drives 
QUME 842 "QUME TRACK 8" 189 179 call 
SHUGARTSA851R 495 485 475 
OLIVETTI double sided 189 179 159 
REMEX RFD·4000 179 169 159 
MITSUBISHI M289&63 t/2 Ht. 459 449 409 
Dual 8"enclosure w ith power and fan 259 
Switching power supply 89 
Installation kit with manual 1 O 

"""*" d.'llln .nlo .1 'IJ"ilJln< (Kftft'lnl!on M.r,, raOllJ)' llo Ni P'Dgl'nIM suc'1 n l atm 1·2·3. 
Vl$1 · on.M"ld-Awle~'l,lrNJllia1tllNfitfWPPQrtft5J1'ol lor 

tn.ComJattJOt" t~H~PllK'ftJZftUPID!• t tl'f 1 20n:""='S.~lf'Ch per 
s«ondotof IDft"d llf"1-00Q.I IJlCOSI~ E•~yl01~CenllOOIOlnl~oe 11~111\c! 
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1200 BAUD MODEM 

1200 baud Smart-Card, inc luding be sallisli:ed. 

JADE XPC or 

·• 640K ot AA!M 
• 4.17 MHz 6088 
·• 7 IMHz lurbo•mode 
• 13'5 w.att power supply 
• 360K disk drive 
• Floppy disk ·controller 
• s.15·1-style k.eyboar·d 
• .S expansion slots 
• PC-style case 
• One year warrarlly 

$7'.88 
OPTION #1 
Two disk drives 
Mo.no graphics card 
Paralfell prinler port 
Amdel< 310A monito 

.XPC XPC~A· 

s11ss $1988 

21 MB 
.s41ga 
MEGA.CAA D! 21 

HIGH SPEED, 
lOWPOWER 

IHARD .~~~ CA
Ill - •. · - .•

• tasy msra11a~1 on - p.re-f.ormalted 
• Aulomalic canfage lock 
• Dual disk OOl'litmUer 
• NEC u.zero delect" reliability 
• · High speed data t ransler 
• High shock rating 
• l ow power - ·13 watls 
• Two y.ear l a.c lory warranty 

OPTION #2 
20 MB h-ard disk 
Mo.no g raphrcs card 
Parallel 

1
pr1inte r po:rt 

PGS IMAX- 12E monitor 

.XPC .XPC-AT 
5'1!588 52:388 

XPC:-AT' 
• 1 MB of RAM 
• S MHz 802.SS· 
• B MHz tmbo m ode· 
• 2:00 wait power suppl y 
• 1.2 MB disk drive 
• Floppy/llard disk oonll'oilte r 
• AT-style key'board 
• B ·expa.nsioo slots 
• AT-sty le case 
• One year warranty 

$1488 
OPTlllON #3 
.20 MB hard disk 
Color giraph ics cardl 
Par.all le:I printer por1 
H itachi hi - res oolor monilor 

XJPC XPC-AT 
517'88 $2588 

IRD 

s149 

INT1ERNA.L.OIR IEXTERNAL 

HIGH RES,OLUTION 

I C01L01R MONIJ01R 


•· IBM PC c--0lor graphics compal ible 
• · Hig:h1resolution 640 x 240 
• IEx.celleint dol pitch .38 mm 
• · 16 true cofors, 200© cha1racters 
• Accepts standard! AGB input 5'ignals 
• · Non-glare picl11.J re luhe 
• New ·d:esigne·r sculplecl case 

MA.NNIES'MANNITALLY PIXY 3 

3-PE,NPLOT'T'ER 
5s1198 List Price 799 

1 Yo u save 5600! 
Limiled Quantity 

We .are probably making a mi.slake 
selling this h igh speed p foUer for only 
•1 95._They are eas[ly worth aU east 5500 
more. Comp.are the features to plolt:ers 
cosling •2000 or morn. 

OPTl>ONS------------------ LllST JMJE 
8 extra water·base pens ________________.S3CJ ·11515 
4 extra oil ba:s.e pens___________ ____ _ _ ~I) ' '1615 
100 stieets 8 % .x 11 papa sig, '495 

50 sheets 81h it H lransparencies _ _ _______ _ _ _ _:19 ''415 
ssgssPlotter software lor llBM-PC -------------~1!195 

52891 

list Price s699 

Free PC AGB 
cable included 

• High speed 8 IPS plol ting 
• 3-pen aulo select plotler
• a Colors available 
• Paralllel or ser i a,1 interlace 
·• Full graphics+ buill-in fonts 
• .S 'h· x 11 pa1per or t ranspar·ericies 

Manulactured 
by Hilachi 

-...- _,,,.-_ ~ 

0 
I~ 

I 
J~ --

These l.ruly H ayes com pal!ible, 
intel ligent 12·00 baud mode11111s 
h ave featur•es found on the 
expensive name brand modems. 
Choose either 1he inlemal Jade 

soflware for yo1.1r I BM PC 
·Co mpati ble: o:r our besl selling 
Jade 1200 baud ext•enna I modem 
'or any computer wilh a serial AS

.232C port. We guarantee you will 



i 
'"':::;.... 

~ 
g! 

Ill 
< 
-ii 
!IQ 

JADECOMPUTER 
4901 W. Rosecrans Ave. Box 5046 
Hawthorne, CA 90251-5046, 

\lie ao::qit cash<. dhecb. oredi l 'cards or purdlase ·Dlrders r.-om qualil'ied linns and inslillJtioos. l&lnlmum' 
prepaid ocm.r $1!5.110. CaMo.mia residen1s ad'd 6 'h"-13.lL P• ic:e11 & ..,.:ilabiity sutJ:lecl IO·ct..,,..wflfn>ul nolla!•.. 
S hip\>lng & len!liing charges.""" UPS Groooo S«Jlb. U l?S. A or .s1.OflJlb. lillr*num :CU'1!" $3..00'. 

Cont1inenta:I Ul.S.•A. 
PLACE. 

ORDERS 
TOLL 
FREE! 

(8100)421-5500 
lnsid!e CalHomia 

(800)262-1 '7101 
l ,os An1gel!es Area 

(2113)973-77'07 

POWER/.SURGE PROTECllONI 
6 Button, Un der-Monitor. Swi 11-el 
Power/Surge Control Cent,er 

~ft)zg;g
s799s 

Li:sl Price l 1;2g 

6 Socke.t, UL Li<Sted, U.S. Made 

$1895 . @3@31@ D 

Quantity 

Powe. ' ' """'" S ld p~ 
U sl Pri~ $49 · · 

•111.9.... 

These incfu slriia.1quality IS0-8AR'sco11tain surge 
sup;im:<ssion circuitry.and buill~ n no~e lil t.e.rs plus 
a 1.5 amp circui1 breaker. LIST JADE 

6 Socket, 1 Filler ISO·~BAR ' 69 "44..u. 
4 Socket, 2 Filll:er ISO'-IBAR ' 89 '59.•-•· 
8 Sockel, 4 Filll er l lSO~BAR 199 'fi9.U· 
2flC!J WaH Slar:idby Power Suppty _ _'359 '•2fi9."' 
425 Wall Slandby Power Su,ppl)! _ _"539 ''449.•5· 

EIPSON IFX-85 
EPSON FX-286, 
IEPSON LQ-800 
IEPSON LQ-10'8'1 
IEPSON LX-80 

OKIDAl'A 
J'10SIHllBA 
CITIZEN 
C. ITOHI 
DllABL;O 

PRICED TOO ILOW TO IPUBLISH! 

II 
Elcpa11dable to 64K (Paial!el model 10 512K) 

I 8iK . Parallel in/Parallel out.__' 169 •13,9,u IPll ?'%• ,,r " '"I1i I' 11111· • 11 Hi:ll nil 
164K ~raff.el 1in/Para:llel oul __'2:25 '164." ' 
12.8K Paral lel in/Paral&el out __'445 '26.9.U 
S12K Parallel i n/Parallel out __•a7·9 •4919.u 

Your choice: seriaJ infser ial out: 1Parall\el i n/Sl!'lial 
oul; sierial illlpa1a1re4 oul. 
,&1(_•1919 

lie. 'h Klgh IDlsk Drhe ____ 
lie 'h High IDi st; Drive '239' 
lie, H+ D.ls'k D rive '249 
'lie ·64K, 80, Column Card___,159 
n+ 80 ool'umn card '239 
Grappler Print.er Card •1175, 
IH 1'6K RA'M' Card '99 
1111+, 'lie Prir:iler Card ,g, ·CabSe __•109 
Ill+. IUe Cooling Fan '99 

'1119'. • 5· 

'139'. •• 
"79'.."5 

'119'.U 

HARD IDISK S,YSTEM 
FOR YOUR llBM PC 

s399195 
Oom!l)lele with controller

• card. dal a cable. and mournling 
hardware. lolal ly f\CJXT compalib1e. 

HI' MB lnlema'f l<f,f '990 1,3991..~ 

.2.'0 MB Inle-Ina'I 'h Hi!Jll -- ' 1550 1445.'!1<5 
10 MB Hard IDisk Card ___'699 :l:J991..'l5 

:20, MB IH3rd Disk Card ___'899 '4$&.'.. 

QUIME DISK DRIVE 


S(ifj95';b"E8 


Why pay s11149 for a C. Uoh Limiled 

STA.R,WRITER f '-10 
when our 40 cps letler 'QUal ity daisywheel 
lrom ltie .same·manufactu rer is.onl.'y as 
Iowas

s39995 Each for 
5 o r more 

Eachi-s499 I 2 to 5_s429 -------------LIST .JAOE 

B.1-direclional de«mce 'trac.<tor _ •2419 '·1·49.S 
~s1...wmer is a Trademark o1 C. Idell Di!Ji!al Producls. Inc.. Automatic cut :shee.t "leeder __•4419 •·1'99!15 



~.._,., IC-EZ •~,,,, 
IC DIP REMOVAL TOOL 

~I' 

~ 
SAVES TIME & MONEY 

Salely Removes Cosily IC DIP'S 

Quickly and Easily from Sockets. 


Dense Boards-No Problem. Doesn't 

Bend Pins, Oesttoy IC'S or Sockets. 

01 y. \.100 , 00·250 250·500 


P•lce Ea. 7.50 6.50 5.50 


OMNITRON INC. 
P.O. Box 388, Saline, Ml 48176 

Michigan Resldenls add Salos Tax 

Inquiry 257 

~~¢ EPROM 
~0~PROGRAMMER 

APAOTEX 1000 

ONlY 


$265.00 

COMl't£TE WITH 
PERSONAl lTY 

MODULE 

l I 7 AC POWER-RS-232 CON ECT 

·6 BAUD RATES · HANOSHAKE TO HOST 


AU.OWtl llE.AD, WRITE, VERIFY • COPY 

Comes comploto with IBMcPC. Apple . Ol CPM 
!Specify C<1n1puterl Driver Progrom on Oise. 

Ptograms the following r; VOit 24 or 28 pin 
d9vials: 2716 series l/ltOugl"I 27512. 25xx series. 
68764 pl"" 01hers. Please Specify P•rson.ality 
Module desired with ord<>r. Additional Personality 
Modules only SlS.00 ea. ~ 1 Y••• Wtfftnty. 

IC! flH!HH 1 ~'\ll 1 80()962 5800 OR \.\'AIU 

f•i 'H Cl 1ft<. 

1111 •A fl.\.I \IHJA Al A~U Ad(l 

I .'\1\1AIUll(l (I\ 1 1 1/)\(1 1 (){J Sh1pp11HJ USA 

111! HI)•' 'Hi' .' 1'1 Vl~A I Mf Add -~ 

~·• • I\ . , 111 f111>.1 '>• 1111<•1 l'I. L 11q•· C1 1qt P 0-. 

Inquiry 25 

MAGNAVOX MONITORS
PROFESSIONAL _ 

~~ 

Moncchrome Monitor 
• TT\.. Input • hit;i11 rnoluUo•t (1000 Hnl!:!~ • 2S Une:s x 80 
cot.vmn • 12" inor.11wa Kret!fl • built-In WI s1:.11~ 

No. 710 -g<eena1Sjlloy ............ ..... 587°0 

No.91;720 ·-'0"l>i•Y .................. s9700 

Color MonltOf 
• Attei>IS RGS. TT\.. RGS """°IJ. & <ompo:il1e 
il\(liu1s • ~ ~ 11 80 OOlumn • 640 do4s x 2.40 111')81. 

::;:;.'. '.~: ~'.·~~ ."'."~~ ............s29900 

The Wholesale Oullet • Order Toll Free 

1 lnt1n1taH!1 A'i'Ctflue ~7 (HON·N'l'S) 
Alllolny. N.Y. 1220! All o- cotlo & N'fS call 

15"1111 '59-1133 
MC/VISA OR COO CASH 

All orders snlppad FOB Albany • ~ tubfoacl to Chlnge 

Inquiry 378 

E.VSAN (41SI UHOSI 
P.O. So" nu O•ly Chr . CA ,.OU 

V - 20 I ""' 9 . ~D 

8087 - 2 • "'" 
80287 - J 6 ..., 

142. DO 
162. Do 

DYNAMIC RAMS EPROMS 
1 H£G '"°"' 60.00 17$11 n.Gti~ 17.00 
~USli '°""' .... 6~ 11C:15'. "'°"' 1.00 
.111254 IZOtl\ '·" 1705' 1s0n. 4.SO 
ll l1S6 ISOrt~ '·" 1725£. 250ns. s.1a 
'16-' lll)ru, 1.10 171219 1!10n1> ).GO 
•1'-' IS>Gns 1.00 m.• 100n!. !.JS 
U6A 120noi lil.2~ 11611 1!li0nao J .20 

'"" 150u. J.~ 2112A '°""' J.90 
1111 21 150n'\ '·"" J7J2A ,_, l.50 

STATIC RAMS 
02S6L 120nt 18.00 
6l6' L l 50rio1o 1.80 
SS<•L IS(ln!I. ~.1~ 
5S6Sl 150ns. J.JS,, ,, ISOn.= l.•S 

TERMS Nill C()N)I T10t4S 

I J PJtlUS Sl41CCI TO owa. Pt.Cl6C CALL fOR 
C"4f!Off l vc;n.Utt£ PR•c.1NC . 

2) H ~Nll'UI OIH>tR .. 1 11).0CI 
lJ SHIPP INC I IW«>~INC~ l,F$. CM(JIJtCI - $).O(J

tOne Pour.1d) l.FS MR • " ·50 
c~ 1H0>rnh llulditfit 11 •iJll 6.S, wl•~ u11. 

fl) l\ SUR~GC ON CREOIT CARO OWCCLS.. 

All )4[R('.HIJil) ISC I00\ ro.YWrl [[0..PROt9 t OCJ,, I\1;R:Y 

CALL FOR PRICE LIST 

Inquiry 72 

Outstanding p rices on computer 
accessories for you r computer and 
workstation. Our catalog feat ures a 
wid e selection or quali ty products 
to meet all your accessory needs. 
Ca ll or writ e today to receive your 
free catalog . 

LINTEK COMPUTER ACCESSORIES 

POB 8056, Grand Rapids. Ml 49516 


(616) 241-4040 

Inquiry 199 

XTl640K 2DR . MONITOR ................ $449 
XT/5'1-0K 1DR.10MEG HD ..•...•.•.....11099 
XTl640K l DR.2.0MEG HD . .•..•..••.... $1299 
ATl640K 1DR.20MEG HD ...•.•.• .. . .. $2299 
COMPACT XT/640 2DR.... , ... •. ....... $1099 
TURBO BOARD·AOD .... ., ... ., ......... $25 
CITIZEN 1200 PRINTER •....•.. •• ... ... $199 
WI MULTI UO CK/CL GAME·ADD ....... •. . $75 
WICOLOR MONITOR & CAR[Jo.AOD •..•••. S250 
W/5151 ·5251 KEYBOARD·ADD ....... . .... $29 
ALL UNITS INCLUDE MONITORS, PRINTER 
PORTS, GRAPHICS CARDS & KEYBOARDS 

MICRO.TECH COMPUTER CO. 
406.A MERCEDES ST. 

FOAT WORTH, TEXAS 76126 
MssrarCard/VtSA . . .Add 4% 

lnlormal""1 & Orders Oulsldo 
Texas Calls of Texas 

(817) 249·1951 800-826·1749 

Inquiry 141 

Single Board Solutions 
Introduces 

SBS-52 Controller 

• 8052 Basic VI.I 
• 32 Kx8 Ram 
• 2 Real Time Clocks 
• 32 1/0 Lines 
• Programs Eproms 
• Small 3.00x5.00 Size 

1-10 $179.00 
Single Board Solutions 

P.0 . Box 3788 
Salem, Oregon 97302 
Phone (503) 581-6570 

Inquiry 311 

PC EXPANSIONS 

AST Si packl'lus 1384 K). . ...• S t 99 
SixPakPrem1um 11 Ml . . . S429 
Advan1age(l.5MI.... . . . S519 
M~n-e~~ n~ 
Rampa9e (2 Ml. . . . . 5459 
Rampa9eAT (2 M I .. S659 

INTEL Abo •ePC/AT 12 MJ . . .• call 
Quad board f384K) ...... .... .... SI 99 
OuadportAT· t39........ EGA+:S399 

HERCULES gra ph•cs boa rd . . S209 
Co101 Ca•d .. . . .. .. . . st 59 

HAYES Smarlmodeml2008 .. . 53 59 
Sma<tmodem t 200. . . . . . S389 
Ma~nard On6oard20. 5669 
Sandstar Series . call 
MaynStream Tape rrom.. , 5689 

WO File Card f20Ml . . . . S639 
Seagate 20M Hard Disk .. S459 
P1usOavelopmen1 20M HDCard . S699 
Tandon TM 102· 1 9.TeacFD558V S 109 
Toshiba lot AT· l09 .. 12M·St59 
Se1or9 !64Kl 10 1256k1S27 
8087·3 . . . St 19 

CALL 

Monllors... NEC. AmOek. Princeton G r 

Prinlers. .. C• l•zen. Panasonoc. Toshiba 


Lase rPri nters... Cannon. Oume. HP 

All Popular Soflware 


VLM Computer Electronics 
1O Park Place • MomslOWI\ NJ 07960 


120 II 267-3268 • Visa. MC. Check or COD 


&ecou:..e 1, Ol'91"1J'i o:>ec;I o .....ii~ fo P'Q.lft""• 'of• 
....oe r~omut'OJttoi:eauu! 11cC:C4drt•SOf'.l•,•.· ~'>1 $EN, Nf• 
But mo"100 ·.,.·e• c~ •I'll& l"IOrtle r:ii llfVfM..! G(\/IQ.\r~ 
,,-co ...{) ve O-K:0...&100 ~Ii ltue ~ 10 o.; e.n1 ~~,. &, 
wnoio..Gl' w~ cot ·t e~•1..,.oneena1 uo .,..., ~IOJ\ ~· l i. 
horn 11·.., hOUJ.wQ!e leo'I' w11'\uf'H"t'lllOO OC• i 

SOflWAAE 00/llOPEll e£Nfl!IS 
" PtOlllllJllliUl'Outf'OVOaUMt · ~Joi.dlOngvo:)Qii) 

glK!ft'AQ!O 1(1~~ 

• NarlQOCJfOlc;.C"Qv • IOOlll'l"IVI ~l {!r(•mt.) 
Cf'Ol«lllOn lhQt'lktCKIJ01Cl(lftjO ~ 

• AIQOn,,.,,,,1~ · ~o!inmot~ 
("°"°o l\.IOa~) · Ch.Jim~t0$ona>i{lf'll on 

• v.m..dv\lflOI~ 16MflC.1il. '(l'&cmnpot.cJlcH. 

SOFTWARE USER &ENEFUS 
· ~· oo~~ • Pochthl..."G 
• N:ltoc:c>tl(IO.ll'IO(J-m · ~ 

halllddNI' · ~t(l()i(r 

Inquiry 294 

EVALUATION KITAVAILABLE 



5 Complete Systems 


f l!WI s1anoato sy&tom 111 as comp.1tC>le Wl'lh 
molhGr 

! 064 0K 
ne mou"8,bOl:fd arMt 1fle 6 61 

MHz TUJl80 modo. AISo .nc;ludO'd OOS .3 1 
Ht 7 ~o >1 

34 B rescl.Jeion ... ic1eo caret Ufeen ot arnt>er 
sierlOI & para~ porea.. R4:!iai t hn.e 

l ht' oet1eoc 1 cho.ee IOI' U'~ s.Y'!em 1n1ogt111I011 
who n o<ts Che lllM com.pan~ldy bul nc;1i In 
lr'lt! s.t.mo.ard PC ub~ l h15 mooet 1e&Jur~ 
lld"IQl!'O MO re-mo-dlbk!" Sn:l t!S up lo 3 • •hie"Ohl 
PQfiptl n1ls OU1 hon1 froo1 irnounl AC sw1ti;h 
na r(!'lu moun1 13S "'"II pc.... er SUWIY Abe> 

make!. .an .aenl HQ:it Qr Filo S r lfor Wl•t 
in m""Ua-user conll(lut.a1-on1.1 

The XTJr . ta on1; juniot .o-s1ze1W1tntJP 10 
640 K m~moryonuio 
~11 QOAStOn '1Jot1. 1t'lr5 st.aM·til'One $y:Uem 1::1 
t11$0 g14tlt fOf ~k.s.l11 llQnS 1
~onment 
TU"Bo l\i¥0 st1eed motne.1 bQttrd a:na you 
c-.an Dito Mid uc> 10 2 serlllll & 2 paratlel e:>Ofl"S 
Of any IBM C0rf\P4111b l 
Pf'If"I Wl;M'd procC;$11lQ dn!O. tnlry $y$~~m 

24 Add-On Cards 


J~'" X AT .. out llTIOil ... en.aJOO ar1a DO"A'Cfiul 
5.~1 U!llng lnll!l l I 8()28 ptOQOSll()f 1hCJ 
s~su.~m •ut"I! 11 6 and e M H.« w llh a l•uci 
16 M w 11 ous. Corri.es suanoaitJ w11n a J 

mev "'40-0n Doat'Q 2 ~' ooo- ser101 
POtl mondor koy!Jooad DOS 3 1 t~o 
·,~1DS00 1 2me9l~s 

I~ iJ'S 11 Qn 09 .fNlVl lf\Q a 4 ·la~r 
boarO 8 · Slof i!-JCptlrl!aon ~
1nemor.,. on 1

k~bO:'m:i 1.35 ""3111 POwtll' !S.UOo:>l)o 

""'°"1u:w 
Cb:;:k •nd IOIEWiP'G 

rnot~rd Pd fQl.ll 

n a nehvotlw!Q 
11 i;i.;ntHt uporadoa to 1nci 

e;..pan&lon Cilld A. 

2 MB Expansion Boa.rd Hard Disk Controller 
: : : : : ~. Pt· i . 
• • • • • • •• ' I I 
: ; '. : : : • i;:p• • ~  I 

' ' ' ..' ' .. .,.-.- . ~ . . 

. . . . 
Ill. . 

Tho& boa•d - ""'  Ol>l)<Olcl\ ~ t>ytNTeL ond Lolus 1·2.J Abo mor be uoed on ,... 
xr.sBC TURBO t>oad fOf m""""y  01 OK. 

Tb.$ WHlf"n ()igttlll contro11111 taand'ts 1 OI 2 dJlto'IJ'.$ S 

:~..~@~~ria~v;'~·~=~~;: =·~so6 
lnl(lrl.11;i: 

A M.ull'1 :1unc11on bOlklO ~1eal ut 1ngPutomo1· A;>1t S4:it1t."""ll fll')it 
G11oJJn Pott A(!~ TITT"OCIQc;li; Cntondnr with & ll t."f'l' 
6.kk up b~ld 10 38.itt< al ~bll!.!l. Puo1Spoolt!r ttM 
RAM ~ Sot1w.are and Mi)nlJ.l)l3 

Connie<:t y0ur Wl)l'ks.t~1o0n lo an e11;1s.1ino .. Mie~1e
m M IQkcln rng WJt9m OI bo.t~ uo ~r own •EEE 802 !i 
9&MOal'Cl·sytlerD The lowC!il PO!l~COSI lot 
100•.,inouauv .fihll\dara c.ornpatJb•l1 t-y 

AT H.D. & Floppy 

fn•s t:1,. w \011.·~lttt:n O.g1 ~ C.01NA:J be.MO N 1l t1 IUt - ~t>i!f'O 
VLSI t nl"IQk)Qy ..... u un·e yOU u Q,llit l 't~f'l!lf(rll f<lli!' $0"• 
l.U1ctt U\ln ltl4i ou&h"Q combo board 1n ltln Al Roos. 
bQlh 38011(. iVld 1 2 mClil Uoppy dl$'i UIM't-$ 

Mono & Color Graphics 7 PAK Multi-Function 
-~~--· ..,.. 
. ... .. _· ~.~.; : I 

.. ' ..- .... . . 

· ~ , ~fl• ' ' "1 . - . . 
SupiXJrU hYo k!\'ets. al gr.1phu;1 and t xi wt compo.sito 
monoc;Nome OI MB colof Low resofubCWI 320,. 200 
pu.et h1gn1nol\J110n6.i0:. 2'C>Opi~ 

FHlu ~ , 
(ODhonal 200 Seoall G.11110- F;:irt A®' T mo 
Cioclo. Ca1endat Wlth SJ;11ci ty Blc.k·up ~4Md1~ P1lfll· 
SJ)c(ll r. ;al it;~bk:-S & man uil$. 

35 Components 

• '.'lhtSD@flil\ 
I H 1• Ql,lfl)U'l 1S()'IQll 
• .a OCc.onMCrots 

Cabinets 

Ull -rht XTJ t.r~1 . 1only 3- • lt'i is· ll 15" yel 1tw•l"Dltt It !landlrl2 )I; T C'Clnlit.l\de "h01ne1DOMO 
lnciutMI I S""' .!Cr'Jl"IQ l)O•"fol $UC O')' tronl p.tnll 
cvt-ou1 r0111hllt•na"1_1 l'°°"for1Qrdld11o' -!IA Out X,C, JtT eJltWl.it'lh.1!.at18 iktl~panel XT 

PROM Laser 

Hi·&.pee<l8IQoWvn.esdburn2716 2732 2732A 
276• f"' 52 sm;J 27 12& 272~6 EP~OMS u-. 100· 
waro eon1rol 11Qlll ., YQIM PC Z.iro f.orco lnscrtlQfl 
SOdlet!i, SO l,w.ue. IMld Manuftl 

Archive 
Irwin 

Maxtor 
Memtek 

Mi niscribe 
11111o ·11' idOboNI Clo#l ·(IU(I IOf 1-...0 ftS-232 I 0 POl'11 
Fe...ure• mountlllg tor up IO to11 hllill bot(Jl'll 

<AK YO\Jme purcnases or mese IBM 11y1a 

.-•••••..lll unilt..,lbw&.U$ tolo'iiYeor tf\ie once ~e • In 
pefq)flf!'alS 

I
Pana. sonic 
Seagate 

NII/I - 5051 TEAC 
Tulin 

A l)#rl t'Ct cott..niol ~or 
r. ·Of H.tia o.si.. JI
n<• BOdtl10r\ to ~Qi.II 
PC 

TB1$ r.•h 11Jll-I C:iOAt'l"I 
Wiii l'IUkl • TllOU Batk-UJ) 
will• lull QI • .J11t.";ght Hard 
(). W'ISK1e (04 'WO HBtd 

°' " 

http:Corri.es


72 Digital 1/0 

- -. . . . ,, . .. ~ .. ~ - ~ .. 

PXB•721 
Parallel Expansion Board 

• For IBM·PC & Compatibles 
• 72 Digital 110 Lines 
• Simple Programming 
• Uses One Expansion Slot 
• Fast Delivery 

S'195 

©QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434·3154 TLX: 5101012726 

Inquiry 287 

.........................1 

WAVEFORM 
SYNTHESIZER 

• 	 For IBM·PC/XT/AT and 

compatibles 


• 	Generates user-definable signal 
• 	 Up to 2000 points per envelope 

$795.00©QUA TECH, INC. 
478 E. Exchange St Akron OH 44304 

(216) 434·3154 TLX: 5101012726 

Inquiry 288 

HARD DISK ACCELERATOR 
· Caching eliminates repetitive 


disk accesses 

• Use up to 15 Mb of extended/ 


e~panded or 500 Kb al standardmemory 


DISKETTE ACCllERATOR 

SCREEN ACCllERATOR 


FAST - FRIENDLY - SAFE 


VCACHE 

GOLDEN BOW SYSTEMS 


s15 t:
Alld $3 lor . "· 
2870 fit~~~=~~ 

sh1p)llnglh.l"!lhng San Drego, CA 92103 

~~·~'"":.'ie~.::1$ ' 619/298-9349 

Inquiry 14 5 

GAT-288 

COMPLETE BYSTEM-1218500 


Includes one meoga!Jyle memory on board, 6 or a 

MHz. zero wall 91ate, Phoenix BIOS; Oisk drlw con· 

lroller with 2 floppy disk dr!YllS (1.2 M.B. and 360 K) 

and one 20 M.B. hard disk; monochmme monltorwith 

8dapter, S1JrlallP1Jrallel pom; 200 W. power supply, 

keyboard, case. IBM PCIAT compalible. Certified to 

comply with FCC class B sl811dallls. 

PC/XT/AT COMPATIBLE PAATB 

Seagate 30 M.B., High Speed Hard Disk $845.00 

20 M.B. Hald Disk Kit for PCIXT '395.00 
30 M.B. Hard Disk Kit lor PXIXT $415.00 
135 W. Power Supply S 115.00 
1/0 Cerd !or XT or AT $ 75.00 
LOGIMOUSE sas.oo 
80IJ7.3 Co-Processor $120.00 
80267-3 Cc>Proce590I' $21 S.00 
XT Compallble Syslem ""640 K, all ports 

& clock, 2 drl~ monochrome monflllr $825.00 

WCKY COMPUTERS 
(114) 880-8110 

1701 Greenville, Suite 602, Richardson, TX 75081 
IBM PCIX1J.llT on ~rwl hdonw1<$ 
ol 1<9fnllll<lnal 8- Mool!lnn Cotp. 

Inquiry 210 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

call Dan Harper at 


603-924-6830 


BYTE 
70 Main St. 

Peterborough, NH 03458 

PORTABLE ADDITIONS 

PORTABLE DISK DRIVE 1229 

3'ft ... ball. oper., TS-OOS, /DOK storage 

24K RAM CHIP tor Tandy 200 175 

BK RAM CHIP tor Model-100 125 
and NEC 8201. . . 3 for S79, 6 /or S149 

SIDESTAR lcir NEC Starlet $199 

I28K Ram Disk Cartridge 


SIDECAR tor NEC PC-820/A S259 

4 banks of 32K In one cartridge 


CALL TOLL FREE 1-800-732-5012 
c.Jlf: 805-987-4788 
Can•da: 604-ISUasl, Aul11'11/a: 02-419-8899 

f/ll!lll!JPURPLE VISA MIC$ 
f"3/COMPLJTING AMER.EXP. 

420 Consf/furlon Ave .. Camerlllo, CA 93010 

Inquiry 281 

I 

, 

TERMINAL 

EMULATION 


Softerm PC emulates over J.Q 
popular terminals including the: 

• DEC VT102, VT220 
• Data General D200, 0410 
•IBM 3101-20 (block mode) 

·Hewlett-Packard 2622A 

• Honeywell VIP7801 , VIP7803 

Guaranteed Compatibility 
Call for free product brief! 
$195 MC-VISA-COD 

For the IBM PC/XT/AT, DG, NEC, 
Wang, Tl , Gridcase, Tandy, Zenith 

0 FrlON 

7899 Lexington Dr. , Ste 210 

Colorado Springs, CO 80918 
1-800-225-8590/(303) 593-9540 

Inquiry 315 

COMPUTER PAPE.R 
As low as t.4 99per pock 

• • of 500. 
We hove rhe highest quality ond rhe 
lowest prices on compurer poper. 

AND DISKEnES 
Aslowos~94 

DR01HER~~J15a:· 
Coll for prices on M150Q Tw1nwmer and 
Hf\25 Trocror5. !heer feede<s encl oll 
orher various components OJE' 

ovo1loble ' Cerrrfied Brother deole1 

450 7rh Ave. N.Y. N .Y. 1012~ 

Inquiry 102 

BUY 
UNITED 
STATES 

SAVINGS 
BONDS 



ENHANCED GRAPHICS ADAPTOR 
1000/o IBM COMPA T/BLE-PASSES IBM EGA DIAGNOSTICS 20MB

* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 
MONOCHROME ADAPTOR 

• DISPLAYS 16 COLORS OUT OF 64 COLORS NOW ONLY 
• COMES WITH 256K OF VIDEO RAM HARD DISK• DUAL SCANNING FREQUENCIES 

WORKS WITH STANDARD OR 
EGA TYPE RGB MONITORS 

* LIGHT PEN INTERFACE 

EDA MONITOR 

FULL ONE YEAR WARRANTY 

* EGA AND CGA COMPATIBLE 
• SCANNING FREQUENCIES: 

15.75 KHz / 21 .85 KHz 
• 	14" BLACK MATRIX, 

NON--GLARE SCREEN 
* RESOLUTION: 

640 x 200 I 640 x 350 
* .31 DOT, 25MHz 
• 16 COLORS OUT OF 64 
* TEXT SWITCH-GREEN / AMBER 

SYSTEM 

INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE 
TESTED AND COME WITH A 1 VEAR WARRANTY. 

$38995 

AT MULTIFUNCTION CARD 

ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 

•	 SHIPPED WITH ZERO KRAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

• USES 64K OR 256K DYNAMIC RAMS 
* PARALLEL PORT & GAME PORT 
* SERIAL PORT 
* OPTIONAL SECOND SERIAL PORT 

PIBBYBICK MEMORY CARD 1110 MEMORY llllTILLEDI $49.95 

UP TO 2 MEGABYTES OF LOTUS/INTEL COMPATIBLE MEMORY 

*	 CONFORMS TO LOTUS/ INTEL EXPANDED MEMORY 
SPECIFICATIONS !EMS) 

• 	SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2 
MEGABYTES 

* uses 64K OR 256K DYNAMIC RAMS 
• USE AS EXPANDED (EMS) OR CONVENTION.Al MEMORY, 

RAMDISK OR SPOOLER 
*	 SOFTWARE INCLUDES EMS DEVICE DRIVERS. 

PRINT SPOOLER AND RAMDISK 

FOR IBM PC/XT/AT AND COMPATIBLES 

* PROGRAMS 27x:xx SERIES EPROMS UP TO 27512 
• MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 
* AUTOMATICA.LLY SETS PROGRAMMING VOLTAGE 
* LOADS AND SAVES EPROM BUFFER TO DISK 
* READ. WRITE, COPY, VERIFY OR CHECK BLANK 
* DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM - -----, 
•SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 
• INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 

http:CONVENTION.Al


--

2101 256•4 (450nol 2708 1024•8 (450n1J 4 .95 
5101 256•4 (4SOnoUCMOSJ 2716 204811.8 [450•llll5VI 3 .49 
2102L·4 1024x1 !4S:lnollLPI 2716-1 2048al! [J60nt)!6VJ 3.95 
2112 256•.4 {45-0nsJ TM.S2532 4098.S 14 60n11! 5V) 5.95 
2114 1024•4 (450ns) 2732 4098•8 14 60nlll6V) 1.95 
2114L-4 1024•4 [450ns)ILP1 2732A 4098•8 1260n•I [5VJJ21V PGM] 1.96• HIGH-SPEED ADDRESS CALCUIATION 2114L-2 1024•4 J200ns)(LP1 27J2A-2 4096•8 1200n•H5VJJ21V PGM J •us 

2114L·15 1024"4 11 SOn•UL·Pl IN HARDWARE 27C64 8 1 92•8 125-0n•J[SVJJCMOSJ 5.95 

TM.S4044-4 4096•1 (450...1 •PIN COMPATIBLE WITH 8088 2764 8 192•8 (4!;0nsJ[6VJ 1.49 

TMM201 B-160 2048•8 11s0n.1 2764-250 8 1 92•8 [ZSl)nsJISVJ 1.95 

TMM20 1B-100 2048•8 1100..•I • SUPERSET OF BOBB INSTRUCTION SET 2764·200 8 1 92•8 (200.naUSVJ 4 .25 

HM61 16-4 W48x8 J'lOOnol(CMOSJ • LOW POWER CMOS MCM687fi6 8192x8 (3SOnoU5VJ(24 P INI 1?.95 

HM611B-3 W48x8 (150nollCMOSJ 27128 1638A•8 f250n1llSVI 4.2S 

HM8116LP·4 2048x8 1200no)(CMOSJILPJ 21c2n J2768x8 f250nol(5VllCM05J 10.95
BMHZ V20 UPD70108-8HM8118LP·3 2048>8 (150nol(CMOSULP) 27256 l2768Jl8 f2SOnallSV> 7 .49 
HM6116LP·2 2048"8 1120nsUCMOSllLP) 5y,. SingI• S Vol1 Sl!JiPPlv 21V PG:M•Provr•m •• 21 VoibBMHZ V30 UPD70118·8 $1 9.95HM62.6 4P-15 8192>8 (150ns)(CMOSI 
HM6264LP·15 8192"8 [150n•l(CMOS)ILPJ 
HM6264LP-12 8192"8 [1 ZOnol(CMOSllLPJ ****SPOTLIGHT**** 

LP• LOW pOW•r l'llSPECTRON ICS EPROM ERASERS.PJ1 CORPORATIONDYNAMIC RIMS 
4116-250 18,3841•1 [2.50nol .49 

4116-200 16384•1 (200nol .89 

41 16-150 1638th1 f150ns) .99 

4116-120 1638ih1 112(),,•) 1.49 

MK4J.J2 l2761a1 120(),,s) 6 .95 

4164-200 65536•1 1200..aH5vJ 1.19 

4164· 150 65536•1 [150ns)J5vJ 1.29 

411l4· 1:l0 65536•1 [120.iaH5vJ 1.'.15 

MCM6665 65536•1 [200M)J511) 1 .95 

TMS4164 65536•1 1150n•lJ5vJ 1.95 

4164-REFAESH 6S!".36x 1 1160nsJ[5V)JREFAESHJ 2 .95 

TMS4416 163:841t4I (160nsJJ5vJ 4 .95 

41 128 -150 131072"1 (150rts)J6vJ 5 .95 

TMS4484-15 6553fh'4 [150n5JJ5VJ 6 ..95 

41258·.200 262144•1 (200no)J5vl 2 .95 

41256· 1 so 2621 ...1 f150no)J5vJ 2 .95 


5..,..Sing:I• 5 Voh $1JPp'ly A E FAE SH• Pin. 1 R•ftelh 

8000 

1.49 
1.95 
Z-9S 
2 .49 


169.95 
129.00 

6 .95 

9 .95 

2 .49 

J .95 

7 .95 

14.95 
129.95 
199.95 

8200 

8203 24 .95 

820-5 1.29 

8212 1.49 

8216 1 .49 

8224 2 ..25 

8237 4 .95 

8237-5 5 .49 

8250 6 .95 

8251 1.69 

8251A 1.89 

8253 1.89 

8253-S 1.95 

8255 1.69 

8255· 5 1.89 

8259 1.95 

8259·5 2.29 

8272 4 .95 

8279 2.49 

8279-5 2.95 

8282 3.95 

9294 2.95 

8286 3 .95 

82e8 4 .95 


Z-80 


4.0 MHZ 
ZllOA -CPU 

ZBOA-CTC 

Z80A· DART 

Z80A-DMA 

UOA·PIO 

Z80A·SIO/ O 

ZBOA-51011 

Z80A·Si012 5.95 


8.0 MHZ 

8500 
 CRYSTALS 

DISK 
CONTROLLERS 
1771 4 .95 
1791 9 .95 

9 .951193 
1795 12.95 

12.951797 
2791 ,9_95 
2793 19.95 
2797 29.9!5 
6843 19.95 
8272 4 .95 
UPD765 4 ,95 
MB8876 12.95 
MB88n 12.95 
11;91 6.95 
2143 6 .. 96 

BIT RATE 
OENERATORS 

MC14411 9 .95 
BR1941 4 .95 
4702 9 .95 

8 .95COM8116 
4 .95MM5307 

UARTS 
3.95 
4 .95 
3.95 
4 .95 
6 .95 
9 .95 
6 .95 

74LSOOCRT 
32.768 KHz _95 74LSOO .16 74LS165 .65
1.0 MHZ CONTROLLERS 1.0 MHz 2.95 


6502 2 .69 
 74LS01 .18 74LS166 .95
t..802 2.956945 4 .95 74LS02 .17 74LS169 .DS65C02 JCMOS1 12.95 2.0 L9568845 S.95 74LSOJ .18 74LS17:J .49
8507 9 .95 
 2.097152 1.956847 ll .95 74LS04 .16 74LS 174 .39 
8520 1.95 2.4576 1.95H046S05SP 6 .95 74LSOS .18 74LSH5 .39 
6522 4 .95 
 3.27&8 1.9 5 MC1372 2 .95 74LS08 .18 74LSl91 .49
6526 26.95 3.5795• 5 1.958275 26.95 74LS09 .18 74LS192 .69 
6532 6 .9S 
 4 ,0 1.95
7220 19.95 74LS10 . 16 74LS193 .69
6545 6 .95 
 4 .032 1-95 

6551 5.95 


CRTS027 12.95 74LS11 .22 74LS194 .69
5 .0 l.95CRTS037 9.95 74LS12 .2.2 74LS195 .69 
6561 19 .95 5 .0 6 R8 1.9 5 
TMS9918A 19 .95 
 74LS13 .26 74LSl96 .59
6581 34.95 6 .0 1.95 74LS14 .39 74LS197 .59
6 .144 1.95 74LS15 .26 74LS221 .59
2.0MHZ 6.553G 1.95 74LS20 .17 74LS240 .69
8 .0 1 95 
6502A 2 .95 
 74LS2 1 .22 74LS241 .69
10 .0 1.95 6520A 2 .95 
 74LS22 .22 74LS242 .69

10.738-635 1-95
6.522A 5 .95 
 7•LS27 .23 74LS24J .69
12.0 1.95653.2A 11 .95 
 74LS28 .26 "/4LS244 .69

14 .11 8 18 1.95
6546A 7 .95 
 74L.s30 . 17 74LS245 .79

15.0 1-95 
&551A 6 .85 
 74LS32 • 18 74LS251 .49
16.0 1.95 74LS33 .28 74LS2!53 .49
3.0 MHZ 17.430 1-95 
 74LS37 .26 74LS258 1.19 

65028 S.95 18 .0 1.95 74LS.JB .26 74LS257 .39
18,432 1.95 74LS42 .39 74LS258 .49
20.0 1.95 74LS47 .15 74LS259 1.2922.118-4 1.9!i 74LS48 .85 74LS26-0 .49
24.0 1.9§ 74LS51 .17 74LS266 .,398800 
 32.0 1.95 74LS73 .29 74LS273 .79
1.0 MHZ 74LS74 .24 74LS?79 .39
CRYSTAL 74LS75 .29 74LS280 1.98 

6802 4 .95 

8800 1.95 

74LS76 .29 74LS28J .59 

6803 9 .95 


OSCILLATORS 
74LSS3 .49 74LS2.90 .89
1.0MH.i 5.95 74LS85 .49 74LS293 .89
6809 S.95 L8432 5.95 74LS8B .22 74LS2.99 1.496809E 5.95 2.0 5 .9S 74LS90 .39 74LS'.l22 J .95e810 1.95 2.4576 5.95 74LS92 .49 74LS323 2.496820 2 .95 
 2.5 4 .BS 74LS93 39 74LSJ64 1.956821 1.95 4.0 4 "95 74LS95 .49 74LS365 .39
'6840 6 .95 
 5.0688 4 .95 
 74LS107 .34 74LSJ67 .39
6843 19 .9~ 6.0 l'L .95 
 74LS109 .JG 74LS368 .39
6844 12.95 6. 144 t11 .S5 7tlLS112 .29 74LS373 .79
GIJ.45 4 .95 
 8.0 4 .95 
 74LS122 .45 74lS374 .79
61J.47 11 .95 
 10.0 4 .95 74LS123 .49 74LS375 .9S6850 1.95 12.0 4~95 74LS124 2 .75 74LS3n .79
68;83 22.95 12.480 4 .95. 74LS125 .39 74LS37 8 1.11115 .0 4 .95 
 74LS12& .39 74LS3.90 1.1s2.0 MHZ 16.0 4 .95 
 74LS132 .39 7<LS39J .79
18.432 4 .95 74LS133 .49 74LS541 1.4920.0 4 .9'5 74LS136 .39 74LS624 1.9524.0 4 .95 74LS138 .39 7<LS640 ..99 

74LSl39 .39 74LS645 .99 

74LS145 .99 74LS&69 1.29 

74LS147 .99 74LS870 .89
MISC. 74LS148 .99 74LS682 3 .20 

TMS9953 1 9 .95 ' 74LS151 .39 74lS68.J 3 .20 
TMS99532 19.95 74LS153 .39 74LS6ll4 3 .20 

ULN2003 .79 
 74LS154 1.49 74LS6lll! 2 .40 
3242 7 .95 
 74LS155 .59 74LS78.J 22.95 

3341 4 .915 
 74LS156 ,49 81L$95 1 .49 
MC3470 1.95 74LS157 .JS 81 LS'9G 1.49 

MC34RO 8 .95 
 7•LS158 .29 81 LS97 1.49 

MC3487 2 .95 74LS1GO .2 9 81 LS98 1.49 

11C90 19.95 74LS 161 .39 25LS252 1 2.80 
2513-001 .... G.95 74LS 162 ,49 25LS2569 2.80 

AVS-2378 11 .9'5 
 74LS1G3 .39 261.531 1.95 
AVS-3600 PAC 11.95 74L$164 .49 26lSJ2 1.95 

PE·1'T

•
___ 

C O'IJ>1•c 1ty lnten:3i1lv Untt 

,__chi LuW
_~-· Cm P;r~c•

1 

9 8.000 • 83.00 

HIGH SPEED CMOS 
A now tamlly o l ~ s;pt.'Ctd CMOS k>gH; f(iallmllg 
1~ ,pooct ol kJw powl:"r S ohotttr. :Sn, typk.1 911to 
P'OJN19o,1ion detavt comblf\Qd wnh ll"-e ndvantJtges of 
CMOS. 'ffl'Y low po'Nl;!t CD11$111TiiptiQr.. 11:uperiQf noiM 
1nvnvnity. oind .-npoved outpu~ f;fnve 

74HCOO 
74HC: 0JMJfa(I)' Oii C M O S log1e It~$ nnd IWO' ·~ 
fo<now. olJ-.CMOS~ 

74HCOO .59 74HC10B 1.19 

74HC02 59 ?4HC151 .89 

74HC04 59 74HC154 2.49 

74HC<J8 .59 74HC157 .89 

74HCIO .59 74HC158 .95 

74HC14 .79 74HC16.3 1.15 

74HC20 .59 74HC175 .99 

74HC27 .59 74HC240 1.89 

7•HC30 .59 7dlHC.244 1,89 

74HC32 .69 7 4HC245 1.89 

74HCS1 .59 74HC257 .85 

74HC74 .75 74HC25B 1,39 

74HC8S 1.35 74HC273 1.89 

74HC86 .69 74HC299 4 .99 

74HC93 1. 19 74HC368 .99 

74HC107 .79 74HC37J 2.29 

74HCIOS .79 74HCJ74 2.29 ' 

74HC112 .79 74HC390 1.39 

74HC125 1. 19 7~HC393 1.39 

74HC132 1.19 74HC4017 1.99 

74HC133 .09 74HC4020 1.39 

74HC138 .99 74HC4049 .89 

74HC139 .99 74HC40SO ..89 


74HCTOO 
74HCT: 0 11:t."Ct. drop. 111 •OJllncesnanLJ 1or LS m 

and cim ba inhrrnu~ With 74LS oin th ct ianio circuit. 
74HCTOO .69 74HCT166 3.0S 
74HCT02 .69 74HCT174 1.09 
74HCT04 .69 74HCT19J 1.39 
74HCTOB .69 74HCT194 1.19 
74HCT10 .69 74HCT240 2.19 
74HCTl1 .69 74HCT241 2. 19 
74HCT27 .69 74HCT24A 2.19 
74HCTlO .69 14HCT24 5 2.19 
74HCT32 .79 74HCT257 .99 
74HCT74 .85 74HCT259 1.59 
74HCT75 .95 74HCT273 2.09 
74HCT138 1.15 74HCT367 1.09 
74HCT139 1.15 74HCT37J 2.49 
74HCT154 2.99 74HCT374 2,49 
74HCT1S7 .99 74HCT393 1.59 
74HCT1S8 .99 74t-ICT4017 2.19 
74HCT161 1.29 74HCT4040 1.59 
74HCT1&4 1.39 74HCT4060 1.49 

74FOO 
.79 


http:74LS3.90
http:74LS2.99
http:74LS2.90


I I 
CMOS 7400/ 9000 

4001 .19 14419 4.95 7400 .19 74147 2.49 74800 .29 74S163 1.29 Tl!M16 .99 LM733 .98 
4011 .19 14433 14.95 7402 .19 74148 1.20 74502 .29 745168 3.95 

T0 ·220CA SE 
T\.071 .69 LM741 ~ 

4012 .2S 4S03 .49 7404 . l9 74150 1.35 74503 .29 745174 .79 TL072 1.09 LM747 .69 
4013 .35 4511 .69 7406 .29 74151 .SS 74504 .29 745175 .79 7805T ,49 790ST .59 TL074 1.95 LM7<l8 .59 
4015 .l9 4516 .79 7407 .29 74153 .SS 74505 .29 74S188 1.95 7808T .49 7908T .59 TL08 1 .S9 MC1330 1.69 
4016 .l9 4518 .es 7408 .24 74154 1.49 74508 .JS 74S189 1.95 7812T .49 7912T .59 TL082 .99 MC1350 1.19 
4017 .49 4522 .79 7410 .19 74155 .75 74510 .29 745195 1.49 7815T .49 7911iT -69 TL084 1.49 MC1372 6.95 
4011 .69 4526 .79 7411 .25 74157 .55 74S15 .49 745196 2.49 T0·3CASE LM301 .34 LM1414 1.58 
4020 .59 4527 1.95 7414 ,49 74159 1.65 74S30 .29 745197 2 .95 780SK 1.59 790SK 1,69 LM309K 1.>.5 LM1458 .49 
4021 '69 4528 .79 7416 .25 74151 .69 74$32 .35 74S226 3 .99 7812K 1.39 7912K 1.49 LM311 .59 LM1488 .49 
4024 .49 4529 2.95 7417 .is 7416.J .69 74S37 .69 745240 1.49 

T0 -93CASE 
LM311 H .89 LM1489 ·"4026 .u 4532 1.95 7420 .19 74164 .85 74538 .69 745241 1.49 LM31 7K ~49 LM1496 .85 

4027 .39 4538 .95 7423 .29 74165 .85 74574 .49 74.$244 1.49 78L05 .49 79L05 .69 LM317T .95 LM1812 8.25 
4028 ..65 4541 1.29 7430 .19 74166 1.00 74585 .95 745257 .79 78L1 2 .49 79L1 2 1.49 LM318 1.49 LM1889 1.95 
4035 '69 4553 5 .79 7432 .29 74175 .89 74586 .35 745253 .79 OTHER VOLTA GE REGS LM319 1.25 UlN200J .79 
4040 .69 4585 .75 7438 .29 74i77 .75 74$112 .so 745258 .9S LM323K 5V lA T0-3 4.79 LM320 He?900 XR2206 3 .95 
4041 .75 4702 12.95 7442 .49 74178 1.15 745124 2.75 74$240 1.95 LM328K Ad• SA 10J 3 .95 LM322 1.95 XR2211 2.95 
4042 .59 74COO .29 7445 .69 74181 2.25 74$138 .79 745287 1.69 78HOSK 5V SA T0·3 7.95 LM323K 4.79 XR2240 1.95 
4043 .85 74C14 .59 7447 .89 74182 .75 74514,Q .55 745288 1.69 78H12K 12v 5A T0-3 8.95 LM324 .49 MPQ2907 1.95 
4044 .69 74C74 .59 7470 .JS 74184 2.00 745161 .79 74$299 2.95 78P05K sv 10A T0-3 14..95 LM331 3.95 LM2917 1.95 
4045 1.98 74C83 1.95 7473 .34 74191 1.15 745163 .79 745373 1.69 LM334 1.19 CA3046 .89 
4046 .69 74C85 L49 7474 .33 74192 .79 745157 .79 745374 1.69 LM335 1.79 CA3081 .99 
4047 .89 74C9S .99 7475 .45 74194 .85 7451!;8 .95 745471 4.95 LM336 1.75 CA 3082 .99 
4049 .29 74C150 5 .75 7476 .35 74196 .79 74S161 1.29 745571 2.95 IC SOCKETS LM337K 3.95 CA3086 .80 
4050 .29 74C151 2 .25 7483 .so 74 197 .7S 1.99 100• LM338K 6.95 CA3089 1.95 
4051 .69 74C161 .99 7485 .59 74199 1.35 8 PIN ST .11 .10 LM339 .5.9 CA3130E .99 
4052 .89 74C16l .99 7486 .35 . 74221 1.35 14 PIN ST .11 .09 LM340 ...noo CA3146 1.29 
4053 .69 74C164 1.39 7488 2. 15 74246 1.35 DATA ACO INTERFACE 16 PIN ST .12 .10 LM350T 4.60 CAJ160 1.19 
4056 2.19 74C 192 1.49 7490 .39 74247 1.25 10 PIN ST .15 . 13 LF35J .59 MC3470 1.95 
4060 .69 74C193 1.49 7492 .50 70248 1.85 ADC0800 15.55 8T26 1.29 20 PIN ST .18 .15 LF356 .99 MC3480 B.95 
4066 .29 74C221 2.49 7493 .J!i 74249 1.95 AD COBO• J.49 8T28 1.29 22 PIN ST .15 .12 LFJ57 .99 MC3487 2 .95 
4069 . 19 74C240 1.89 7495 .ss 74U1 .75 ADC0809 4.49 BT95 .89 24 PIN ST -20 .15 LM358 .59 LMJ900 .49 
4076 .59 74C244 1.89 7497 2.75 74265 1.35 ADC0816 14.95 8T96 .89 28 PIN ST .22 .16 LM380 .89 LMJ909 .98 
4077 .29 74C374 1.99 74100 2.29 74273 1.95 ADC0817 9.95 8T97 .59 40 PIN ST .30 .22 LMJ113 1.95 LM3911 2.25 
4081 .22 74C90S 10.95 74121 .29 74278 3.11 ADC083"1 8.95 BT98 .89 64 PI N ST 1.95 1.49 LM386 .89 LMJ914 2.39 
4085 .79 74C911 8.95 74123 .49 74367 .65 DAC0800 4.49 DM8131 2 .95 ST• SOLOERTAIL LM393 .45 MC4024 3.49 
40Ml .89 '74C917 12.95 74125 ,45 74368 .65 DAC0806 1.95 DP8304 2.29 8 PIN WW .59 .69 LM394H S.9S MC4044 3.99 
4093 .49 74C922 4.49 74141 .65 9.368 3 .95 DAC0808 2.95 DS8833 2.25 14 PIN WW .69 .52 Tl494 4.20 RC41J6 1.25 
4094 2.49 74C92J 4.95 74143 5.85 8602 1 .50 DAC1020 8.25 DS8835 1.99 16 PIN WW .69 .58 Tl497 3.ZS RC45S8 .69 
14411 9.95 74C928 7.95 74144 2.95 9637 2 .95 DAC1022 5.95 058836 .99 18 PIN WW .99 .90 NE55S .29 LM 13600 1 .49 
14412 6 .. 95 80C97 .95 74145 .60 96502 1.95 MC1408L8 2.95 DS8837 1.65 20 PIN WW i .09 .98 NE5S6 .49 7510'7 1.49 

22 PIN WW 1.39 1.28 N ESS8 1.29 75110 1.95 
24 PIN WW 1.49 1 .:35 NE564 1.95 75150 1.95 
28 PIN WW l.59 1.49 LMS6S .as 75154 1.95 
40 PIN WVV 1 .99 1.80 LM566 1.49 75168 1.l.S 

WW• WIREWRAP LMS87 .79 75189 1.2.S 
S·100 .125 MALE 16 PIN ZIF 4.95 CAI.I. N E570 2.95 75451 .39 
S-100 .125 IDCENJ6 RIBBON CABLE 24 PIN ZIF 5.95 CALL N E590 2.50 75452 .39 
IBM PC .100 CEN36 SOLDER CUP 28 PIN ZIF 6.95 CALL NE592 .98 754S3 .39 
APPLE .100 fE MILE 40 PIN ZIF 9.95 CA.LL l.M710 .75 75477 1.29 
STD .156 IDCEN36 t F RIBBON CABLE 2.IF• TEXTOOL l.M'723 .49 75492 .79 
STD .156 CEN36PC RT ANGLE PC MOUNT (ZERO INSERTION FORCE I H• T0 ·5 CAN, K•T0-3, T• T0·220 

DIP CONNECTORS 
CONTACTS 

DESCRIPTION ORDER BY 
8 1• 16 18 20 22 2• 28 

H IGH RELIABILITY TOOLED 
ST IC SOCKETS .62 .79 .89 1.09 1 .29 1.39 1 .49 1 .69 

HIGH~Lll~;~~E~~OLED AUGATuWW 1.3.0 1.80 2 .10 2.40 2.50 2 .90 3 .15 3.70 

COMPONENT CARRIES 
j DI P HEADERS) .49 .59 .69 .99 .99 .99 .99 1.09 

RIBBON CABLE 
OIP PLUGS CIDCJ 

IOPu .95 .95 1.75 

FOR OROERllJG INSTRUCTIONS SEE D·SUIJMJNIA TURE OELOW 

O·SUBMINIATURE 
DESCRIPTION OROER BY 

9 15 

CONTACTS 

19 25 37 50 

MALE DBuP .82 .90 l.2!J 1.25 1.80 3.48 
SOLDER CUP 

FEMALE DBuS .95 1. 1s 1.SO 1.50 2.J5 4.32 

RIGHT ANGLE MALE DBuPR 1.20 1.49 1.95 2.65 
PC SO LD ER FEMAl,.E DBnSR 1.25 1.55 2.00 2.79 

MALE OBn:P\.WJ 1.69 2 .56 3.89 5.60 
WIRE WR.AP 

FEMALE DBnSWW 2.76 4.27 6.84 9.95 

IOC MALE 1081(;ir;P 2.70 2 .95 3 .98 5.70 
RIBBON CABLE FEMALE 108.:xs 2.92 3 .20 4.33 6.76 

METAL MHOOOu 1.25 1.25 1.30 1.30 
HOODS 

GREV HOODa:x .65 .65 .6S .75 .95 

OROERlNCl INSTRUCTIONS: INSERT THE NUMBER Of CONTAC T IN Tllr P<)SlllON 
MARKED .,. OF THE "ORDER or- PAM NUMBER us IEO 
EICAMPL~: A 15 PIN RIGHT ANGl.E MALE PC SOLDER WOULD IJE OB15PR 

MOUNTING HARDWARE $1.00 

IDC CONNECTORS 
DESCRIPTION ORDER ev 

10 20 
CONTACTS 

26 34 

SOLDER HEADER IDH)C)C$ .82 1 .29 1.68 2.20 

RIGHT ANGLE SOLDER HEADER IDHuSR .85 1 ,35 1.76 2.31 
WWHEAOER IOHl(X'W 1.86 2.98 J .84 4 .50 

RIGHT ANGLE WW HEADER IOHo:WA 2.05 3.28 4.22 4 _45 

Rl8BON HEADER SOCKET IDS •x .79 .99 1.39 1.59 
RIBBON HEADER tOMu 6.25 7.00 

RIBBON EDGE CARD IDE•• 1.75 2.75 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIA TURE ABOllE 

HARD TO FINO 
"SNIPIBLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER. 

ALL WITH . 1" CENTERS 

SHORTING 

COL~LOCQKS 
CONTACTS 
SPACED 
AT .1" 
CENTERS 

5/$1.00 

40 
2.Sa 
2.72 
5.28 
4.80 
1.99 
7 .50 

~~ •«•• . ~-
et:-··-·--------------·-z:·:23 

DUJ7$ uw •R 

·~··{::..::::;:} 
IDS:).4 

1N751 
1N 759 
1N4148 
1 N 4004 
1NS402 
KBP04 
KBU8A 
MDA990·2 

.25 

.25 
25 / 1.00 
1011 .00 

.25 

4N26 
4N27 
4N28 
411133 
4N37 
MCT-2 
MCT·6 
TIL·111 
2N3906 
2N4401 
2N4402 
2N440J 
2N6045 
TIP31 

.SS 

.95 

.35 

.25 

.10 

.so 

.25 

.79 

.10 

LEO DISPLAYS 
FND·3571359) 
FNO· 5001503] 
FND·50715 1 OJ 
M A N · 72 
MA N -74 
MAN·8940 
TI L-31.l 
HP1;0S2·7760 
TIL· 311 
HP1;082· 7340 

COM CATHODE .362" 
COM CATHODE .5" 
COM ANODE .5" 
COM ANODE .J .. 
COM CATHODE .3" 
COM CATHODE .8" 
COM CATHODE .3" 
COM CATHOD E .43" 

4•7 HEX WI LOG IC .270" 
4•7 HEX W/ LOGIC .290" 

DIFFUSED LEOS 1-911 100·UP 
JUMBO RED T1 >.& .io 
JUMBO GREEN Tl' .14 
JUMBO YELLOW T1 'J. .14 
M OUNTING HOW T1i. .10 
MINI RED T1 .10 

SWITCHES 
SPOT MINI· TOGGLE Olll·ON 
OPDT MINI· TOGGLE ON·ON 
DPDT MINI· TOGGLE ON·OFF-0111 
SPST MIN I-PUSHBUTTON N .O 
SPST MINI-PUSHBUTTON N .C. 
SPST TOGGLE ON·OFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 

4 POSITION 
S POSITION 
6 POSITION 

10 
16 
20 
25 
26 

DIP SWITCHES 
.85 
.90 
.90 

7 POSITION 
8 POSITION 
10POSITION 

RIBBON CABLE 
SINGLE COLOR 

1' 10' 1' 
,18 1.60 .30 
.l8 2.50 .48 
.J6 3.20 .60 
.45 4.00 .75 
.46 4.10 .78 
.61 5.40 1.07 

.09 

.12 

.12 

.09 

.09 



CAPACITORS 
TANTALUM 

1SV .35 ,47¢ 3SV "45 
1SV .70 1.0 35V .4~ 

15V .ao 2.2 3SV .65 
15V 1.35 4.7 3SV .85 
35V .<lO 10 3SV 1 00 

DISC 
50V .05 680 sov .OS 
5011 .05 .001,,t 50V .05 
50V .05 .0022 50V .05 
sov .05 .005 sov .05 
sov .05 .0 1 sov .07 
sov .05 .02 50V .07 
sov .05 .OS sov .07 
5011 .os .1 12V .10 
sov .05 . 1 sov .12 

MONOLITHIC 
sov .14 .1¢ Soll .18 
5011 .15 .47µl 5011 .25 

ELECTROLYTIC 
RADIAL AXIAL 

2511 .14 1,A sov .14 
3511 .15 10 50\f .16 
5011 .15 22 1611 . 14 
sov .15 47 5011 .lO 
3!ill .18 100 lSV .25 
16V .18 220 25V .30 
35V .20 '70 SOV .SO 
2§V .30 1000 16\f .60 
16V .70 2200 1611 .70 
Z.5V 1_4§ 4700 16V 1 ~25 

PIBE WIRE WRAP WIRE 
PRECUT ASSORTMENT 
IN ASSORTED COLORS 927.50 

100..: s.r . 6"o". e .5 ··. 7.o·· 
250.• : 2.5"'. 4 .5", 5.0" 
500.• : J.O"'. 3 .5 ", 4,0" 

SPOOLS 
250 '··· 17.25500 '"' &13.l5 1000 1..1121.95 

Pl11ase SPflCify color: 

WIRE WRAP PROTOTYPE CARDI 
FR-4 EPOXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE-CARD FINGERS 

. .. 
r~ 1~1·. r. 

I 
Blue, Black, Yellow or Red . """"" ~ 

EMI FILTER IBM 
I MANUFACTURE D 

BY CORCOM 
• LOW COST 

80THCAROS HAVE SILK SCRUNEO lEGENDS 
ANO INCi.UOES MOUNTING BRACKET 

• FllS LC-HP BELOW 
•&AMP 1201240VOLT 

IBM-PAI WITM •SV AND GROUND PLANE • • •. t27.95 
IBM"PR2 AS ABOVE WITH DECODING LAYOUT 129.95 

6 FOOT LINE CORDS 
LC·2 2 CONDUCTOR .39 
LC·J 3 CONDUCTOR .99 
lC·HP 3 CONDUCTOR WI STD 

FEMALE SOCKET t .49 

MUFFIN FANS 
J .15" so 
J .63 '' so 
3.18'" so 

ROll!Q.N 
ETAI 

M ASUSHITA 

14.95 
14.95 
16.95 

P100· 1 
P100·2 
P100·3 
P100-4 

PSOG-1 
P50G-3 
PSOG-4 
7060-45 

S-100 
BARE . NO FOI L PADS .•• ••• • • ••• ns.16 
HORIZONTAL BUS . , • ..•. ••• •. • , 121.10 
VERTICAL BUS • • . . • . . • . • • • • . • • 121 .IO 
SINGLE FOIL PAOS PER HOLE ••••.. 122.75 

APPLE 
BARE · NO FOILPAOS •.•• • . • • ••• 115.15 
HORIZONTAL BUS ..••.• •. • • . ••• 1.22.75 
SINGLE FOIL PADS PER HOLE •• • •• • 121.80 
FOR APPLE llo AUX SLOT ••••••• •• t30.00 

o . FllAME STYLE SWITCHINI POWEi SUPPLIES 
: c: TRANSFORMERSl~ =• 

~ . 12.6V AC CT 2AMP 5 .95 

v "'• 12.6VAC CT 4AMP 7.95.,. 12.6VAC CT 8AMP 10.95 
ii • 25.2VAC CT 2AMP 7,95 

Pl-IBM $89.85 
•FOR IBM PC-XTCOM~ATIBLE 

• 13SWATIS 
• •SV @ ISA. •12V @ 4.2A PS.IBM... 

~· 
• 
••••••••••• · 5V @ .SA. · 12V @ ..5A

• ONE VEAR WAJIRANTY 

•ERASES 2 IN 10 MINllTES 
•COMPACT-NO DRAWER 
• TIHN META!. SHUTIER 

PREVENTS LIV LIGHT 
FROM ESCAPING 

... _, 

'I• WATT RESISTORS 
5% CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 
IO PCS _.., ....... .05 100 PCS  """"' .02 
50 PCS _..,...., .025 1000 PCS MMO ...._.. .015 

RESISTOR NETWORKS 
10 PIN 9 RESISTOR 

7RES1STOR 
8RESISTOR 

SIP 
SIP 
DIP 
DIP 
DIP 
DIP 

8 PIN 
16 PIN 
16 PIN 
14 PIN 
14 PIN 

15 RESISTOR 
7RESISTOR 

13 RESISTOR 

SPECIALS ON BYPASS CAPACITORS 
.01 µf CERAMIC DISC 
.01 µf MONOLITHIC 
.1 µf CERAMIC DISC 
.1 µf MONOLITHIC 

PS- 130 

PS-130 $88.85 
•!JO WATTS 
• SWITCH ON REAR 
•FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90 DAY WARRANTY 

Pl·I $48.85 
• USE TO POWER APPLE TYPE 

SYSTEMS. 79.. S WATTS 
• •5V @ 7A. • 12V @ 3A 

·SV @ .SA, -12V @ .SA 
•APPLE POWER CONNECTOR 

Pl-SPL200 $48.85 
• •5V @ 25A, •12V @ 3.SA 

- SV !§> 1A, -12V @ 1A 
• UL APPROVED 
• AWMINUM ENCLOSURE 

WISH SOLDERLESS BREADBOARDS LITHIUM BITTEIY NEW EDITIONI 
DISTRIBUTION TIE TERMINAL T IE BlNDINO 

AS USED lN CLOCK CIRCUITS 
DIMENSIONS STRIPISI P OINTS STRIP~S· POINTS POSTS 1986.33. 6 .15.0.. 100 
1.J8 A 6.5.Qn 1 630 IC MASTER
J.94. 8.45.. 100 2 1260 2 
5.13. 8.45" 400 2 1260 



DISK DRIVES 
FOR APPLE COMPUTERS 

AP-150 
$99.95 

• 'h HT. D~RECT DRIVE 
• \00% APPLE COMPATIBLE 
• SIX MONTH WARRANTY 

BAL-500 ~~~ 
$128.95 r___:~::.=..i 
• TEAC MECHANISM-DIRECT DRIVE 
• 10<n\ APP LE COMPATIBLE 
• fUl..l ONE VEA_R WA.RRANTY 

AP-135 
$129.85 
• FULL HT SHUGART MECHANISM 
• DIR ECT REPLACEMENT FOR APPLE 

DISK II 
•SIX MONTH WARRANTY 

\\\\\)~*
\\\\'t.>

MAC535 
$249.95 
• 3 .5" ADD-ON DIS!< DR IVE 
• 100'11. MACINTOSH COMPATA8LE 
•DOUBLE SIDED 800!< BYTE STORAGE 
• HIGH AELIA81LITY DRIVE 

HAS AUTO· EJECT MECHANISM 
• FUU ON E VEAR WA.RAANTV 

AD·3C 
$138.95 
• 100% AP,LE II< COMPATIBLE. 

~~tr: l 0M'OLLi'i !::"!r'tllt' ELDE D 
CONNECTOR 

• ~~'~EREUABLE SLIM LINE DIRECT 

• sue MONTH WARRANTY 

DISK DRIVE ACCESSORIES 
FDD CONTROLLER CARD 549.95 
lie ADAPTOR CABLE s19_95 

A DAPTS S TANDARD APPl.E DRIVES 
FOR USE WITH APPU II<: 

CASE WI TH XEY80ARD 
FOR APPLE TYPE MOTHERBOARD 

KEYBOARD·IP 
• REPLACEMENT FOR APPLlf II 

KEYBOARD 
•CAPS LOCK KEV. AUTO-REPEAT 
•ONE K:"EV ENTRY OF 8A.SIC 

OA CPl'M COMMANDS 

EXTENDER CARDS 
IBM-PC 
IBM-AT 
APPLE II 
APPLE lie 
MULTIBUS 

APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PllOBHMMEI $59.95 

MODEL 
RP525 

Ii. 

• DUPLICATE OR BURN A.NV 
STANDARD 27.. SERIES EPROM 

• EASY TO USE MENU-DRIVEN 
SOFTWARE IS INCLUDED 

· ~i~~:8~~1~:~~i¥J\~a 
• HIGH SPEED WAITE AlGOAITHM 
• LED INDICATORS FOR ACTIVITY 
•NO EXTERNAL POWER SUPPLY 

NEEDED 
• ONE VEAR WARRANTY 

19K RJMClRD S39.95 . - -
~ . 

:.,;,.-~-): . 
....~l· ..~. 

• FULL lWO VEAR WARRANTY 
• EXPAND VOUA 48l< APPLE TO 

64K 
• USE IN PLACE OF APPLE 

LANGUAGE CARO 
llti PC C&ID W/ lQTlllCTIOlll $9.15 

IC TEITCIRO $99.95 

• QUIC!<LVTESTSMANYCOMMON 
IC~ 

• DISPLAYS PASS OR fAIL 
• ONE VEAR WA.RRANTY 
• TESTS: 4000 SERIES CMOS, 

74HC SERIES CMOS. 
7400, 741.S, 741.. 74H & 74S 

3008 MODEM $49.95 
FOR APPLE OR IBM 

INCUJO~-s ASCII Pll()..EZ SOFTWARE 

• FCC APPROVED 
•BELL SYSTEMS 103 COMPATIBLIO 
• INCLUDES AC ADAPTOR 
•AUTO-DIAL 
• DIR~CT CONNECT 
CABLE FOR APPLE lie 514.95 

FOR ATARI 400. 800. 2&00. 
VIC 20164 AND .APP.LE lie 

DISKFILE 

• S~RIALOR PARALLU 
• CONNECTS 3 PA INTERS TO ONE 

COMPUTER OR VICE VERSA 
•AU LINES SWITCHES 
• HIGH(lUALITYROTARVSWlTCHMOUNTEO 

ON PCB 
• GOLD CONTACTS 
• SfUADY METAL ENCLOSUR E 

~ PRINTER BUFFERS 
• FREES COMPUTEll FOR on•EA TAS!<S 

WJ.tllE PRINTING LONG DOCUMENTS 

• ~1(,~pDu~k~i~ ~M~ll~ilWORKS WITH ANY 
• ALL MODEl.S FEATURE PRINT l>AUSE 

MEMORY CHEC!<. GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 
• 64!< UPGRADAB~.E TO 256K 
·LED INDICATOR SHOWS VOLUM E OF OATA 

IN BUFF ER 

SP120S RS232 SERIAL $159.95 
• 64K UPGRADABLE TO 2S6K 
• 6 SElECTDME OAUD RATES, FROM 

6008 \ 9,200B 

SP110P PARALLEL $249.95 

NASHUA DISKETIES DEALS 
5'!. .. SOFT SECTOR 

OS/ DD WITH HUB RINGS 

$990 69Cea 59Cea 
ao• OF 1a 1u1.1 on so BULK on tso 

NASHUA msKETTES WERE JUDGED 
TO HAVE THE H IGHEST POUSH 

ANO RECORDED AMPLITUDE OF ANY 
DISKETT~ S HSTEO ACCORDING TO 

" COMPARllllG Fl OPPV DIS!<S ... DVTE 9 184 

DISKETIES 
NASHUA 51/4'' 

OS I OOSOFT 
OS t OUllOSOF'T 
DSJ HD FOR llT 

llASHUA 8" 
SS t OOSOFT 
OS100 SOFT 

NASHUA 3.5" 

t s.so 
•3•.95 
'49.95 

&27.9 5 
• 34·.95 

3 5- SS/ 0 0 FOR MA C n2_95 

VERBATIM 51/4" 
SS/ 0 0 SOFT Ul-95 

V-MD2D DSI DD SOFT S:!!J-95 
V·MD110D SSI OO \O SECTOR HARO $23.95 

MODEL 
IP-1200 

•EPSON / IBM COM PATIBLE 
• 9-WIRE PRINTHEAD 
• 120 CPS-BIDIRECTI ONAL. 80 COL 
• FRICTION AND TRACTOR FEED 
• PROPORTIONAL SPACING 
• CENTRONICS PARALLEL INTERFACE 
• 8 CHARACTER SETS AND GRAPHICS 

6 FOOT IBM PRINTER CABLE 
REPLACEMENT RIBBON CARTRIDGE 

8" FLOPPY Diii DRIVEi 
FD 10CMI ss.tOOISA/901 EOU1111 
FD zoo.a 05/00 fSA/851 R EOUf\11 

DISK DRIVE ICCEllOllEI 
TEAC SPECIFICATION MANUAL 
TEAC MAINTli NANCE MANUAL 
~ HT MOUNTING HARDWARE 
MOUNTING RAILS FOR IBM AT 
·y · POWER CABLE FOR SW' FDDo 
a>."" FDD POWER CONNECTORS 

CA8·2H5 $41.85 
OUAL SUMUNE sv .... CA91N£l WI PO'WE. R SUPf"l.Y 

CH· 21VI V5RTICAL $209.81 
DUAL SUMUNE e- CABIN ET W I POWE R SUP'Pt.,V 

CH·2FNI H0 Rl21"1AL $211.H 
OOAl ~uu HT 8 '"" CA BINe-T Wt POWER S UPPlY 

CAB-1fH5 

TEST EQUIPMENT FROM JDR INSTRUMENTS 

DIGITAL MULTIMETER PEN DPM·1000 $54.95 
AUTO RANGING. POLARITY AND DECIMAL! 
•LARGE 3 .5 DIGIT 

DISPLAY 
•DATA HOLD SWITCH 

FREEZES llEAOING

•~~J1·AP.W:}E CON · 

•LOW BATTE RV 
INDICATOll 

• OVERLOAD PROTEC· 
TION 

2DMHZ DUAL TRICE OSCILLOSCOPE 
35MHZ DUAL TRICE OSCILLOSCOPE 

- - -

+:Go......... _,_ • ._ B'l!MI 
... ':£ :31111 

MODEL 2000 
MODEL 3500 



INCLUDES HARO DISK CONT· 
ROLLER. CABLES ANO IN · 
STRUCTIONS. All DRIVES ARE 
PRE·TESTEO ANO COME WITH 
A ONE YEAR WARRANTY. 

KT COMPATIBLE 
MOTHERBOARD 

$129.95 
• 4.77 MH• IOU CPU. OPffONAL 

90117 CO·PllOCESSOA 
• 9 EJCPANSION SLOTS 
•OK RAM INSTALUO. EXPANOABl.E 


TO 840K ON ·80AAD MEMDR'i 

• 	AU ICo SOCKETt:D•HIOHEST 


OUALITI' PC BOARD 

• ACCEPfS 2714 01127121 AOMS 

PRO·BIOI $18.95 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTI 1/0 FLOPPY CARD 
PERFECT FOR THE 6401< MOTHERBOARD 

• Z DRIVE FLOPP"I OISK CONTAOUEA 
• 1 RSZ32SERIALPORT; OPflONAL2nd 

SERIAL PORT 
• PAAAUEL PRINTER POAT 
•GAME POllT 
• CLOCK/ CALENDAR 
• SOF'TWAAE : CLOCK UTILITIES. 

AAMDISK. SPOOLER 
OPTIONAL SEA/AL PORT 11.S.ll<S 

MULTIFUICTIOll CARD 	 $84.95 
ALL THE FEATURES OF AS rs 6 PACK PLUS ArHALF THE PRICE 

• CLOCK/ CAUiNDAR 
·~384l<RAM 
• SERIAL PORT 
• PARALLEL PORT 
•GAME POAT 
•SOFTWAREINC LUDED 

PRrNTER CABLE n.il6 
6411( RAM UPGRADE WJU.81 

COLOR BRIPHICS ADAPTOR 	 $89.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

• 4 VIDEO INTERFACESo RGB. 
,.. ... :r.....,-·~ 1,. )!;}--~ ~- __~.:. COMPOSITE COLOR. Hl·RES 

COMPOSITE MONOCHROME. . : ·: ~--:.; ~: .;_·- ·~~ CONNECTOR FOR Rf MODULATOR 
• • • "/' ~· + \.. -~ - . • COLOR GRAPHICS MODE: :no. 200 

_, , . ~ • •-r t •MONO GRAPHICS MODE: 640 • 200 ..........,.. • LIGHT PEN INTERFACE 
-- . -

MOllOCHROME BRIPHICS CARD $89.95 
FULLY COMPATIBLE WI/BM MONOCHROME ADAPTOR & HERCULES GRAPHICS 

• LOT\JS COMPATIBLE 
•TEXT MODE: 80 ::1 2.51 • I · ,_ , - , !: ' 

' . • . . e ~- I • GRAPHICS MODE: 720 • 348 . , . . ' . • PARALLEL PfHNTEA •NTEA.FA.CE" - , , 
~ 

~ - • r -. • OPTIONAL SERIAL PORT 119.95 

~. ~··-t_·. : . 


MONOCHROME ADAPTOR 	 $48.85 
ANOTHER FANTASTIC VALUE FROM JORI 

• IBM COMPATIBLE TTL OUTPUT • 720 x 350 PIXEL DI PLAY 
PL.EASE NOTE: THIS CARD WIU NOT RUN LOTUSOAAPHICS AND DOES NOT INCLUDE A 

PARALLEL POllT 

FLOPPY DISK DRIVE ADAPTOR $34.95 
•INTERFACES UPTO 4 STANOARD 

FDDo TO IBM PC OR COMPATIBLES 
• lNCWDE,S CABLE FOR TWO 

INTERNAL DRIVES 
• 	STAND.A.RD DBi17 FOR EXTERNAL 

DRIVES 
• RUNS QUAD DENSITY DRlllES 

WHEN USED WITH JFOAMAT 

1200 BAUD MODEMS 
HAYES COMPATIBLE, AUTO·DIAL. AUTO-ANSWliR. AUTO RE-DIAL ON BUSY. 


POWER-UP SELF TfiST. FULL ONE YEAR WARRANTY 


MODEL 12001* MODEL 1200H* IMllTEAM 
• INTERNA.L DESIGN • INTERNAL DESIQN • EXTEllNAL DESIGN 
• 10 INCH CARD • HALF LENGTH tli" I CA.AD • WITH POWER SUPPLY 
• SERIAL l'ORT INCWDED • INCWDES SPEAKER • LED STATUS INDICATORS 

$189.95 $149.95 $189.95 
"FOR IBM, INCLUDES PC TALK 111 COMMUNICATIONS SOFTWARE 

DKM·2000 $59.95 

• ."5150"" STVU KEYBOARD 
• FUU'il8MCOMPATIBLE 
•LED STATUS INDICATORS FOR CAPS & 

NUMBER LOCK 
• 13 llEY - SAME LAYOUT AS 

IBM PC./XT KEVBOARD 

NOW ONLY $88.85 
• FOR IBM PC-XT COMPATIBLE 
• 135 WATTS 
• 	+5V @ 15A. +12V @ 4.2A 

- 5V @ .5A. - lZV @ .5A 

IBM·5151 $79.95 

• RE PLACEMENT FOR llEYrAONICS 
KS.5151 ~ 

• SEPARATE CURSOR & NUMERIC 
KEYPAD 

• CAPS LOCK• NUMBER LOCK 
INDICATORS 

• IMPAOVEO KEVBOAAO LAYOUT 

DISK DRIVES 
TAllDON TM50·2 

$79.95 

* 'h HT DS/ DD 
• IBM COMPATIBLE 
*EXTREMELY QUIET! 

TUC FD-~51 DI/DD
TUC FHlf Dl/GUID
TUC PHH DI/MD
GUlllE GMO DI/DD
lllOUITIH HAID•llE 
IT/UILI 

IBM PllllTER CABLE 

.,..' ii:-~-~~ 
• 	DB25TO 

CENTRONICS 
• SHIELDED CABLE 

IBM STYLE 
A~!,.~!~!~~~~~E t'.I!~~........ 

MTH A HINGED LID FITS THE 

POPULAR PC / XTCOMPATIBLE 


MOTHERBOARDS 

•SWITCH CUT·OUT ON SIDE FOA PC/ XT 

ST'l'LE POWER SUPPL'i 
•CUT.OUT FOR 8 EXPANSION SLOTS 
•ALL HARDWARE INCLUDED 

$39.85 
IBM COMPATIBLE KEYBOARDS 

Inquiry 185@ COPYRIGHT 1986 JDR MICRODEVICES 
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B·O·M·B 


BYTE'S ONGOING MONITOR Box 
ARTICLE# PAGE ARTICLE AUTHOR(Sl ARTICLE/ PAGE ARTICLE AUTHOR(SI 

9 Microbytes . . . . . , ..... stafl 15 241 Amiga Animation .. . ............ Ditton. Ditton 
31 What's New .. . ................ stafl 16 249 Amiga vs. Macintosh ... , .... . ... Webber 
50 A$k BYTEICircuil Cellar Feedback ..Ciarcia 17 263 The Franklin ACE 2200 ....... ... Woodhull 

4 65 Book Revlews ............ . ..... Wil liams. Crabb 18 269 The Leading Edge Model D PC . •.. Miastkowski 
5 84 Product Preview: LabVIEW: 19 2 7 5 The Xerox 6060 ................ Rash 

Laboratory Virtual Instrument 20 283 The C. ltoh TrlPrinter ..... ... ... . Swearengin 
Engineering \'klrkbench ....... ... Vose. 2 1 287 The Turner Hall card ............ Angel 

Wi ll iams 22 293 Turbo Prolog ... ...... ........ . Shammas 
6 97 Ciarcia's Circuit Cellar: Build a 23 2 99 Software CarouseI . . . . . • . . . . . . . . H<!as 

Hardware Data Encryptor ........Ciarcia 24 JO J Paradox I.I .. .... . ... . .. ....... DeMaria 
l Id Programming Project: Calculating 25 311 \lk>rd Perfect 4.1 ....... .. . •..... Birmele 

CRCs by Bits and Bytes .. ... .....Morse 26 321 Computing at Chaos Manor: 
8 127 Programming Insight: A Busy Day ................... Pourne lle 

Breaking Out . . . . . . . . . . . . . . . . . Bamtis 27 33 S According lo Webster: 
9 13 7 Keyed Ffle Access in BAS IC . . . Perry 1Wo Fine Products .. .. ....... ... Webster 

10 14 5 Real Time Under Real Pascal .. .... Feldman 28 35 1 BYTE Japan: Perspectives on 
I I 16 3 68000 Trlcl<s and Traps . .........Morton Hardware and Software ...... . ... Ra ike 
12 179 UN IX and the MC68000 ........Rood. Cline. 29 359 BYTE U.K.: 

Brewster Tu.rbocharglng Mandelbrot. .. ..... Pountain 
13 205 A Comparison o f MC68000 30 367 Applications Only: 

Family Processors . .. .... ........ lohnson Sing Ye MacPraises ...... . .. . ... Shapiro 
14 223 Atari ST Software Development .. . Rothman 31 380 Best of BIX ........... .. . ...... BIXen 

BOMB Results 
MUSIC IN THE AIR 

Winner o f SIOO for placing fi rst in June's BOMB is Roben A. Moog for o f 550 Is Eric lensen for his review o f the Atari 520ST. The $50 award 

his "Digita l Music Synthesis."' an overview of the general attributes of for quality also goes to Robert A. Moog for "Digital Music Synthesis:· 

musical sound and how to produce it. In second place. and the winner Congratulat ions. 


N·E·X·T M·O·N·T·H I·N B·Y·T·E 


A MAJOR NEW PRODUCT: 
Our in-depth technical description- much more than just a " first look" -will help you decide if 
th is new product is something truly important or just another yawn masquerading as a smile. 

THEME: 
Public domain software includes a version of the Prolog language. a database that can run 
backward in time. a tutorial on icons. a software emulation of the 280 microprocessor. and a 
special Interview wlth Richard Stallman-proponent of the public domain and founder of the 
Free Solutlon Foundation. 

HARDWARE REVIEWS: 
An objective appraisal of the Am iga: the powerful. downsize Compaq II transportable: the 
UNIX-based. multiuser Tundy 6000: three 24-pin printers; and four magnetic-tape backup units. 

SOFTWARE REVIEWS: 
Microsoft Word 3.0: Digital Research's Concurrent PC DOS; Soft Warehouse's muLISP-86: ITC's 
Modula-2 : and a comparison of The Norton Utilities. Super Utility. and PC Tools. 

CIRCUIT CELLAR: 

A build-it-yourself intelligent EPROM programmer. 


SPECIAL MC68000 SERIES: 

"Sound and the Amiga" 


PROGRAMMING INSIGHTS: 

"Another Approach to Data Compression" and "A Useful Property of 2"" 


Pws lively columns by Pournelle. Webster. Shapiro. Pountain. and Raike: 

more from the Best of SIX: book reviews. What's New. Microbytes. and more. 
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A COMPUTER 

PROGRAM 


DELIVERED VIA 

SATELLITE! 


The Computer Chronicles, a ha lf-hour weekly 
television series brings you news and information 
from Silicon Valley and around the wo~d. 

Correspondent Stewart Cheifet and Gary Klldall. 
creator of CP/M cover today's headlines and 
the stories behind them. 

Find out what is. what was and what will be, with 
the only computer program you're ever going to 
need. The Computer Chronicles. every week on 
a public television station near you. 

(Check local listings for time and channel. ) 

Produced by KCSM. San Mateo. CA and Wflf. Harrisburg. PA with lundine from MtGrnr·Hlfrs E\lll maaaziM. 
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Inquiry No. Poce No. 

]96 AW ABLE 279 
2 AllSOFT 52 
l ACS IMPORTERS 427 

407 1\CTION SOFT\\\\R E 396 
41 5 ADDISON-WESLEY ED MEDIA __ 35 5 
426 AOJUSTA8LE COMP PROO . . . . 442 

4 .~DrE K TELECOMM CORP . 388 
5 ArY--1 DIGITAL CORP • . . 30 
6 AfW DIGITAL CORP . - - - . 30 
7 ADV I TELUGE CE TECHN . _. 4'.19 
8 ADVA cm COMP PROD 445 
9 ADVA cm T~ntNOLOGV PROD 422 

10 AFTON COMPUTER 70 
11 AFTON COMPUTER 70 

409 AU'S AMERICA 56. $7 
410 AU'S AMERICA . 56. 57 

14 A~ AMERICA 392. 393 
15 ACl'S AMERICA 192, 393 

AMERICAN DESIGN COMPO.'llENlS 211 
17 A"1ERICAN COMP& PERIPH . 19 1 
18 A\lERICAN COMP(; PERIPH 191 
20 A"1ERICAN SEMICONDUCTOR . 424 
21 A."1ERICAN SMALL Bl.JSN COMP 14 1 
22 A"1PRO co~ PUTERS INC ))I> 

21 APPARAT INC 
24 APPLIED VISIONS 
lS APROTEK _ 
26 ARITV CORPORATION 

' AST RESEARCH t, C 
27 ATARI . 
28 AiARI . 
29 A7ARI 
10 ATRO CORP 
ll AUTOCOMPUTER CO LTD 
l2 AVOCET SYSTEMS INC 
34 BC.B ELECTRONICS 

' B&C MICROSYST MS 
' B&C MICROSYSTEMS.... 

396 
382 

_ 452 
356 

19 
325 

. ..... 327 
___ 329 

. 26 
. . 369 

195 
440 
427 

. 427 
36 Ell\RRINGlON SYSTE S . . ... . •. 27 
38 BAY EXPRESS COMPANY THE .. 429 
19 Ell\Y TECH ICAL ASSOC ...... 255 

' BEST WESTERN INTL . 
41 BIT SOFTWARE . 
42 BITT ER ELECTRONICS 

450 SIX 
44 BLAISE COMPUTING INC 
45 BLAISE COMPUTI 'C INC 
49 BORLAND INT L 
50 BORLAND I TL 
51 BP MICROSYSTEMS 
5 2 BROWN BAG SOfTV.l'\R E 
SJ BROWN BAG SOfTV.l'\RE . 
54 BUSINESS TOOLS INC 

BUYERS MART SECTION 
BYTE IMCK ISSUES . 
BTIE BITS ME.551\CE . . 
BYTE BOOK CLUB . 
BYTE SUB MESSAGE 
BYTE SUB MESSAGE 
BYTf: SUB SERVICE 
BVT£ SUB SE.RVICE 

55 6\'Tf. CONNECTION THE 
57 B Tt::K CORPORt\TION 

' C WAR EIDESM f.T C 
58 CG R S.MICROTECH INC 

' CALI FORNIA DIGITAL . . 

. •• J78 
. 214 
366 
357 
15 1 
151 

.. Cll. I 
. - - Cll. I 

420 
36 I 

. 161 
77 

412·419 
. .. 397 

454 
400, 401 

... 405 
- . 434 

240 
399 
421 
170 
340 
440 

448, 449 
59 CAPITAL EQUIPMENT CORP 2 19 
60 CASIO COMP CO LTD 185 
bl CAUZIN SYSTEMS 374, 375 
62 CERMETEK ~ ICROELECTRO ICS 414 
61 CliALCEDONY SOFTWARE 
64 CHALCEDONY SOFTWARE 
65 CITIZE ' AMERICJ\ 
66 CLEO SOFTWARE 
67 CMA MICRO COMP DIV 
97 C IH SOFTWARE 
68 COEFFICIENT SYS CORP 
69 COGITATE 
70 COG ITATE . 

74 
74 

112, 11 3 
268 
142 
388 

22 
4 36 
436 

398 co~ MODONE SUS • MACHINES 162 
• COMPAO COMPUTER CORP.280. 281 

71 COMPETITIVE EDGE • • . . . 381 
73 COMPUDATA TRA Sl_AlORS INC 442 
74 COMPUPRO . . 247 

Inquiry No. Page o.. 

H COMPUSAVE 423 
71> COMPUSERVE 260 
78 COMPU1 ER·ACE l 'IC 436 
79 COMPUTER SQQ!( CLU B THE 38S 

COMPUTER CHRONICLES 462 
• COMPUTE.R COITTINUUM 436 

81 COMPUTER FRIE OS . 152 
82 COMPUTER MAIL ORDER 348. 149 
83 COMPUTER SURPWS STORE _ 442 
84 COMPUTt;R WAREHOUSE 188 
85 COMPUTER WAREHOUSE 288 
86 COMPUT R!lANC 44 1 
87 COMPUT£RS INTERNATIO ;\ L 232 
88 COM PUTR AD • 394 
89 COMSJ' C COMMUNICATIONS ) 83 
90 CONCORD TECH 01.0CY LTD 347 
94 CORDATA 189 
95 CUESTA SYST£/. S 256 
96 CURTIS INC 420 

428 CUSTOM SOFTWARE SOWTIONS 194 
102 0,\TANAMICS 454 
103 DECISIO \V.;RE I c no 
104 OECISIONWAR INC 330 
105 OESIGN SOFTWARE J54 
106 DE:VSOFT INC 44 2 
H DIGIFIT INC 278 

107 DIGITALK 11'/C HI 
108 DISKCorECH 420 
109 DISKETTE CONNECTIO 405 
405 DISKMASTER 424 
110 DISKS PWS INC . 342 
11 1 DISK WORLD! INC _ 43 I 
112 DISPLAY TELECOMMNCTNS 54 
1ll DIVERSIFIEO COMPUTER SYS 442 
114 DOKAY COMP PROO INC 443 

I IS DRESSELHAUS COMP PROD 267 
116 ECOSOFT 150 
117 EDUCATIONAL MICRIXOMP SYS 422 
118 ELEXOR INC 166 
119 ELLIS COMl'UTING INC 69 
120 ENERTRO ICS RESEARCH . 151 
121 E HANCEMEITT TECH . 216 
123 EVEREX SYSTEMS .. 94. 95 
124 EVEREX SYSTEMS 94, 95 
72 EVSAN 452 

420 FACIT AB 377 
' FASTCOMM DATA CORP 89 

125 FLAGSTAFF ENGINEER! 'G 120 
126 FLAGSTAFF ENGi EERINC l20 
128 FORESIGHT RESOURCE.S CORP 274 
194 FORMAT SOFTWARE 289 
195 FORMAT som\IARE 289 
130 FORTRON CO POR.;TIO, 6-6 
I 31 f'ORTRON CORPORATION . bb 
132 f'ORTRON CORPORATION 425 
133 FORTRON CORPORATION . 425 
135 FOX SOFTWARE INC . 20 
116 FRANK HOGG LA80RA10RY . 424 
117 FRANK HOGG LABORATORY 43l> 
118 FUllTSU AMERICA 191 
I 39 GE ER AL MICRO SYSTEMS 181! 
140 GENERAL TffrlNOLOGIES INC B 
411 GENICOM 389 
142 GENOA SYSTEMS CORP 301 
143 GMX INC 190 
144 GOLDEN BOW SYSTE~IS 424 

145 GOLDEN SOW SYSTEMS . 454 
146 CRAFPOINT 440 
147 CRAl'ID UNION ~llCROSYSTEMS 420 
148 CRIDCOMM 2 18 
149 CTEK INC H8 
150 CTEK I C 358 

HARMO '{co;.. PUTERS l41 
151 1-tAWAllAN VILL.~E COMPSFT 4l8 

Inq u_l:ry No. Pil_gc:i No. 

152 MAYES MICROCOMP PROD . 227 
• llERCULES COMPUTER TECH .. 171 

IS4 HERCULESCOMPUTER TECH 174. 175 
ISS rlERCULESCOMPUTER TEOI 174. 175 
15 6 HERCULES COMPUTER TECH 17 6. 177 
I 17 HERCULES COMPUTE'.R TECH 17 6. 177 
1S8 HERCULES COMPUTER TECH . 178 
159 HERCULES COMPUTER TECH 178 
153 HERITAGE SYSTEMS CORP .. . 418 
loO t~ERSEY MICRO CONSUt NG . 429 
161 HEWLETIPACKARD . 1 14 
I b2 HOO LEO CORP . 146 
161 HOOLEON CORI' . 146 
164 HOUSIDN INSTRIBAUSH&LOMB . 21 
165 IBEX COMP CORF> . 442 
lb6 IBM CORP .. .. .. ... 48 A·D 

• l8M1S.\1ALL SYSTEMS DIV . . . 199 
168 IC EXPRESS . . . 429 
169 INFORMATION FACTORY 438 
170 INI COMPUTER PROD 427 
17 1 INNOVATIVE SOFTWARE 316. 317 

• INTECTRA INC 424 
172 INTEGRAND RESEA RCH CORP 140 
17) INTEL CORPORATION . - .. 2l8, H9 
174 INTERNATIO AL COMPUTI C • 440 
424 10 TECH 429 
175 IRWINMAG E:TICS . 12. I J 
171> IACO ENTERPRISES . 440 
177 IADE COMP PROD ... 450. 451 
178 IAMECO ELECTRONICS ... 446, 447 
179 IC IN FORMATION SYSTEMS 23 
180 IC INFORMATION svsn:MS 23 
18 1 JOR I STRUMENTS 305 
182 JDR MICRODEVICES .. 455 
t8l !DR MICRODEVICES . 456. 4 57 
184 !DR MICRODEVICES .. 458. 459 
185 IDR MICRODEVICES 400 
187 KADAK PRODUCTS LTD. . )47 
390 H .A SYSTEMS LJ'O . 4 34 
188 KtlTI-fLEY DAC •. _ . _. 93 
189 Kl 1TRON CORP. . • . 248 
190 KIMTRON CORP . • . . . 248 
192 LABORAlORY 11CROSYS 78 
4 16 LABORAlORY TECHNOLOGY . 18 
193 LAC HMA ASSOCIATES INC 17 
194 LAHEY COMPUTER SYSTEMS . 397 
195 t.ASER ACTIVE .86 )44 
196 LATTICE. INC 24 
197 LEADING EDGE PROD S5 
199 l.INTEK COMP ACCESSORIES - . 452 
200 LOGIC ARRAY 435 
201 LOGIC ARR'W . . 435 
202 LOGICAL DEVICES . . )71 

203 LOGICJ\L DEVICES . . 172 
204 LOGICAL DEVKES . ]7] 
105 LOGICAL DEVICES . .371 
400 LDGICSOFT . _ . 144, A·F 

' LDGITECH INC. . - .... 165 
207 l.OGITECH INC .... 167 
208 LOCITECH INC . 169 
209 LONE STAR SOFTWARE INC • 430 
210 LUCKY COMPUTERS . 4 54 
211 LYCO COMPUTER 211 
212 M·S CORPORATION 416 
1 13 MWRUTH COMPANY 382 
214 MACMILLA SOFTWARE 129 

216 MANX SOFTWARE SYS . 133 
217 MANX SOFTWARE SYS l4 l 
218 MARK WILUAMS CO ;9 
219 MARK WILLIAMS CO 61 
220 MARON PRODUCTION INC 440 
221 MATHSOFT I C . 117 

MAXELL D.~TA PRODUCTS . . . 7 
MCGRA\\'HILL CEC . 225 

TO GET FURTHER information on the productS advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS !if you are a subscriberl. 
or fill out the reader service card. Either way Full instructions are pro
vided fol lowing this reader service index which is provided as an addi· 
tional service by the publisher. who assumes no liability fo r errors or 
omissions. ·correspond directly with company. 

lnq uJry No. Page o. 

MCCRAW-HILL INFO SER 386. 387 
MCCR1\W-HILL NRI 153 

221 MEGASOFT . 442 
224 MEGi\lEL COMPUTER TECH 346 

• MERCEDES-8El'IZ OF N,, 215 
225 MERRITI COMP PRODUCTS 418 
226 METACOMCO . ... 141 
227 MICRO DATA BASE SYS .•.. l I) 
228 MICRO DESIG IITTL 391 
229 MICRO I TERfACES CORP 181 
230 MICRO INTERFACES CORP 181 
131 MICRO MART INC 72, 73 
232 MICRO PROOUCTS INiL 45) 

233 MICRO SUPPLY ORCA IZATION . 426 
234 MICRO-SYSTEMS somvARE . 381 
141 MICRO-TECH COMPUTERS •.. _ 452 
215 MICROBRIDGE COMPUTERS . . .. 429 
B6 MICROGRAFX _.. 64 
191 MICROILl.USIONS _)81 

" MICROMINT INC )}7 
237 MICROPORT SYSTE~1S INC B l 
238 MICROJ>ROCESSORS UNLTD . 4 )6 

MICl!OSOFT CORP . 51 
MICROSOFT CORP ._ IS5 
MICROSOFT CORP 156, 157 
MICROSOFT CORP 158. 159 
MICROSOfT CORP • 298 

239 MICROTEC-H 442 
240 MICROWARE SYSTEMS CORP - - 79 
241 MICROWAY .... 25 
242 MICROWAY ... .... 334 

19 MITAC INC.. . • . . .. 262 
12 MIX SOfiWARE . 109 
• M01"0R0lA SEMICON OV 134. 1JS 

241 MOUNTAIN VIEW PRESS ..... 241 
244 MULTITECH ELECTRONICS INC . 91 
245 MYSTIC CA YON SOFTWARE . - - 4)6 
4 17 ANAO USA CORP .. .. . 328 
4 18 NANAO USA CORP... . ..... ll8 
247 NA TUCKET.. .. . ..... 37 
248 NANTUCKET.. . .. . _ ....... 37 
249 ATL PU8UC DOMAIN SFTW . 440 
250 NATIONAL INSTRUMENTS .. •.• . 58 
25 I NEC HOME ELECTR USA . 201 
252 EC I FORMATIO SYS Clll 
2B NEC INFORMATIO• SYS . 220. 22 1 
421 NEW GE:>IERATION SYS 242 
2 54 NICOLET INSTRUMENTS . 267 
25 5 OH IO KACHE SYS CORP . . 282 
256 OKIDATA 47 
257 OMNITRON INC 452 

' O RCAD SYS CORP 421 
258 ORCHID TECHNOLOGY 2Jl 
259 ORION INSTR UM .NTS 1]6 
260 OSBORNEIMCCRA\ll·HIU . . _ 187 
402 PC COMPUTER BROKERS INC .. 422 
261 PC COi. PUTER BROKERS INC .. 434 
262 PC HORIZONS INC .......... 366 
101 PC MEMORY . .. ....... 427 
408 l'ANASONIC INDUSTll ll\L . 67 
419 PA ASONIC INDUSTRIAL . 273 
10 PARLDR SOFT\\'ARE CO 402 
264 PARSONS TECfl 424 
42S P.~THFINDER SOFTWA RE INC. .. 4)4 
MS PC AMERICAN MARKETll'IG fNC 432 
266 PC NETWORK 80. 80 A·B. 81 
167 PC SIG 186 
412 PC STAR 395 
413 PC STAR 195 
268 PC S LI M!TED 202. 20 3 
269 PECAN SOFTWARE SVS INC Ib 
270 PERSOFT INC . 8 
27 1 PERSONAL TEX I 'C . H8 
272 PrNECO.\I COMPUTER INC 42l 

• POLVTEL COMP PROD CORP . Ill 
273 PRECISION DATA PRODUCTS . . 434 
174 PRECISION Ol"rlCAL 442 
275 PRI CETON CRM'HlC SYS . 39 
276 PRINCETON GRAPHIC SYS 296, 297 
277 PRINTER WORKS. THE . 440 
278 PROFES-SOR 10 ES. INC .. . . . 419 
279 PROGRAMMER'S SHOP 
28 1 PROSOFT __ 
183 PURPLE COMPUTING 
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406 OIC RESEARCH . 407 
284 OUA TEC H INC . 427 
285 QUA TECH. INC . 427 
28b OUA TECH INC 440 
287 OUA TECH INC . 4 54 
288 0 UA TECH. I C .. . .... 454 

• QUAID SOFTWARE LTD . • • . • 126 
289 QUALITY PRINTERS ._ ....• . •.. 422 
290 CUA TUM SOFTWAR E ....... 310 
291 OUELO I C . . . . • . 383 
292 RADIO SHACK . CIV 
293 RAINBOW TECHNOLOGIE.S .... 422 
294 RAINBOW TEC H NOi.OGLES . _... 4 5 2 
295 ROSE ELECTRONICS ......... 438 
297 S"NW ELECT & APPL .•.•• . 256 
298 S-100 DIV 696 CORP .•.•.. ,437 
299 S-100 DIV 696 CORP • . . , 437 
JOO SMEWARE . . . . .•. 418 
302 SE!T CORPORATION . • • . . ll2 
301 SCIENTIFIC ENGR LABS . . • . . . 422 
304 SCOTT. FORE.SMAN t'.. CO ... . .. 34 L 
305 SEAGATE TECHNOLOCV . . ..•... 4 L 
306 SEACATE TECHNOLOGV • . • . 4 I 
307 SEAGULL SCIE TIFIC SYS .•.. 340 
309 SILICON SP ECIALTIE.5 • . • . 75 
110 SILICON SPECIAL.TIES . . . . 75 
311 SINGLE BOA RD SOWTfONS .•.. 452 
l 12 SOFT Cl RCUITS, INC . • . .•. 382 
J 1 l SOFTKLONE DISTRIBUTI NG • . , 285 

• SOFTLINE CORP . . . • . • .• 71 
4 0 I SOFTLOGIC SOUJTIONS I NC ... 3 79 
314 SOFTRO ICS . . . . 420 

Inquiry No. Page No. 

315 SOFTRONICS . 454 
' SOFTWAR E DEVELOi>MENT SYS 352 

J 17 SOFTWARE. LINK THE 306. 107 
120 SOF'TIVARE PRODUCTS INTL . 257 
)21 SOFTWARE PRODUCTS INTL . 257 

• SOFTWARE STUDIOS 17 1 
122 SOWTION SYSTEMS . . 325 
121 SONY CORP OF AMER!(,\ . 345 
324 SOPHISTICATED SOFTWARE . • H9 
391 SOURCE El.ECTRONICS . . 342 
392 SOURCE ELECTRONICS 342 
125 SPECTRUM SOFTWARE . 126 
326 SPENCER ORGANIZATION 4)8 
327 srss INC . . 35 
128 STAR GATE TECHNOLOGIES • 396 
329 STATSOFT . . • . ~ 

HO STSC INC . 111 
H2 STSC INC .. 228, 229 
HJ 5Ul3LOGIC CORP . 207 
314 SUITABLE SOLUTIONS 420 
335 SUMMITSOFTWARE TECHN INC 234 
336 SUNTRONICS CO I C 421 
))7 SYMMETRIC COMP SYS 428 
H8 SYSTAT INC . I H 
H9 SYSTAT INC 125 
340 TDT S.A R L 96 
141 TECH PC 28, 29 
342 TECH PC 28. 29 
343 TECH PC 28. 29 
344 TEKTRONIX INC 237 
30 TELEV IDEO SYSTEMS .. 209 
346 THOMSON CONSUMER PROO 2Sl 

Inquiry No. Page o. 

347 THOMSON CONSUME.R PROD 253 
34 8 TIGERTRONICS . 4)6 
349 TIMELINE 433 

• TINN Y ROBERT GRAPHICS 444 
HD TIP7. 438 
411 roe BUSINESS SOWTIONS , . 04 
35 1 10PAZ INC . 292 
352 lOf>AZ INC ... 292 
3H 10RRI ClON COMPAl'IY THE . 286 
35~ TOSHll!... AMERICA INC . . . • 149 
)55 TOSHIBA AM RICA INC 271 

• TOSHIB,\ AMERICA/ISO 290, 291 
• TRANSEC SYSTEMS INC ...... 4S 

356 TURBOPO\VER SOFTWARE 332 
357 U.S ROBOTICS .. )71 
l 58 U.S ROBOTICS ..... 371 
359 UNICOR ELECTRON ICS . .. , 438 
360 UNIVATION . . . • . 197 
361 U IVERS1\L CROS5-ASSEMBlER5 429 
362 VAWE LI Nf. INC 183 
163 VE .fEL INC 11 
164 VIA WEST 285 
165 VIA WEST . . 285 
414 VICTQRY ENT TECHNOLOCY . 355 

• VLM COMPUTER E.LECTR . . 4 52 
366 VOTRAX INTERNATIONAL INC 90 
167 WAREfiOUSE DATA PRODUCTS . H 
368 WELLS AMERICAN 15 
J 69 WESTECH 7 6 
370 IVESTECH 76 
371 WESTERN COMPUTl': R . 204 
372 WESTERN COMPUTE R . . . . . 204 

Inquiry No. Page o. 

373 WESTERN TEl.E MTIC . 102 
374 WESTERN TELEMATIC . ]02 
375 WESTLAKE o.~TA CORP i.o 
176 WH ITEWATER CROUi> THE 136 
377 WHOLESALE m m.ET THE . 420 
178 WHOLE.SALE OUTL. T. TH • 452 
380 WIN'TEK CORP 
381 Wl ~'TEK CORP 424 
182 WISETEK 384 
383 WYSE TECHNOLOGY 121 
184 ZEDCOR 62 
385 ZEDCOR 62 
386 ZEDCOR U 
) 87 ZElx:OR . 63 
)38 Zl'TECH INSTRUMENT CORP 402 
389 ZJ CO INTE;RNllTIONllL INC 402 

INTERNATIONAL ADVERTISING SECTION 

500 Al.COL El\'lERPRIS CO LTD 2SbK 
SOI AMERICAN llUYING & EXPORT 

SERVICES 2561 
502 AVOCET SYSTEMS INC . . . 2S6C 
503 CREY MATTER 25bE 
504 MULTITl':(H IND CORP . . 25611. 
505 PHILIPS H68·C 

• SOFTWARE PROD INTL 256L 
SOb WINTECH DATA PROD CORP 256D 

-os SUBSCRIBERS ONLY!* 
rf"J.1,. Use BYTE's Thlephone Inquiry Processing System

J,. Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 1) 
SUBSCRmER l.D. CARD 

GET PREPARED 2) 

3) 

If you are a new subsc1·iber or have lost your l. D. card, circle U on t he Reader er\' ice 
ard; attach mailer label. We will immediately send your personal TIP sub criber card . 

Write your ubscriber umber, <l printed on your Subscriber I.D. C;ml , in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

Wri te numbers for information desir d in boxes in Step 7b below. 
(Do not add O's to fi ll in blank box s. ) 

CALL TIPS 4) Now, on a Tu uch-Tune te lephone dial: (413) 442-266 and wait for voice commands. 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

5) 

6) 

When TIP says: "Enter ubscriber Number" 
(Enter by pushing the numbers and symbols [ ~ or enclo ed in the boxes) on telephone parl 
ignoring blank boxes) 
Enter 0 0 0 0 0 0 0 0 !ID 
When TIP says "Enter magazine code & issue code" 
Enter 00 ml (liJ 00 00 

ENTER YOUR 
INQUIRIES 

END SESSION 

7a) 

bl 

8) 

9) 

When TI P ays "Enter (next) Inquiry Number" 
Enter on inquiry selecLiun from below (ig nore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbe rs) 

l. 0 0 0 6. D 0 0 10. 0 0 0 
2. DOOOOIID 7. 00000 11. 000 
3. 0 0 D 00 . 0 0 0 llll [ID 12. 0 0 0 
4 . 0 0 0 9. 0 0 0 13. 0 0 0 
5. 0 DD 

Hang up af r hearing fin al me· age 
If you are a subscriber aml need assis tance, c11ll (603) n24-9281. 

14. 0 0 0 00 
15. DOD 
16. 0 D D III Cil 
11. D 0 0 

If you are nol a subscri be r fil l out the ~ubscription c.-ard found in th i ~ is.~ue or. call BYTE Circulution 00-2" 
• Domestic and Canadian ubscrib n; Only! 
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It would pay you to mark it on your calendar. 
Because today is the day we introduce 

our new Pin writer™ P5XL dot matrix printer. 
The only dot matrix printer available capable 
ofproducing the rich, black printing you asso
ciate with a letter-quality printer. Because 
it's the only one designed to use a multi
strike film ribbon - the same ribbon used 
in typewriters and letter-quality printers. 

Black letter-quality 
A LITTLE printing is only the be-

BLACK MAGIC. ginning. The Pinwriter 
Actual li ne printed with the P5XL printer can also 
Pinwriter PSXL printer. USe an optional ribbon to 

print in seven other colors. And it has 
the finest graphics resolution 
ofany impact printer you 
can buy. Plus it's very fast 
and exceptionally quiet. 

It's only natural that 
C&C~rsWICICofnmunkallom 
© 1-NECC.np 

the first dot matrix printer with true letter
quaHty printing should be an NEC. After 
all we make Spinwriter® letter-quality 
printers, the most popular line today, as 
well as the Pinwriter P5 dot matrix printer, 
the most advanced 24-pin printer. 

The Pinwriter PSXL printer is part of 
the most extensive line of24-pin printers 
available. You'll find a model designed to 
fit every need and budget. See them at 
your dealer or call 1-800-343-4418 (in MA 
617-264-8635). Or write: NEC Information 
Systems, Dept. 1610, 1414 Massachusetts 
Ave., Boxborough, MA 01719. 

NEC PRINTERS.THEYONLY SfOP 
WHEN YOU WANTlHEM ID. 

NEC 
NEC Information Systems, Inc. 

Inquiry 2S2 

http:1-NECC.np


Next to your computer, 


. ' .. . .. - -.. ,,, ' ...... . : .; .·: , ·~ - - ,. 
.. ,.. ,__ . ( ' . 

i! Cf I 

. .. . ..-~ 

~ ·. 

\ 

nothing beats a Tandy®printer. 

igh-quality printers-for less! 
Compl te your system with the ri ht printe r 

for your horn or offic . Tandy oft rs th Hn 
print quality, graphi cs and high p rfonnanc ou 
need - at a p1ice you can afford. What v r your 
printing requirem nts, w 've got what you n cl 
for your busin "SS or horn comput r. 

Versatility and compatibility for your business 
Th DMP 430 (26- 277, $699) g iv s you fan

tasti c r production at a great pric . Th DM 
430 is a 132-column dot-matrix printe r with an 
1 -wir p rint head that deli e rs sup rior corr 
spond -nc charact rs in singl pass . You can 
choos from micro, italic and doubl -hi h fonts, 

Low-cost, b·iple-mode personal printer 
Th DMP 130 (26-1280, $349.95) l t . OU 

choos from word pro ssing, data proc s ing 
and dot-addressabl raphj s. Th DMP 130 
prints in four charact r s yl : standard or itali 
cursi in draf or corre pond nc mod s, at up 
to I 00 characte r · p r -cond. atu r s a bidi r 
tion ] logi -s king print h ad for maximum m
ci ncy, plus a built-in tractor to pr v nt pap r 
from slipping. M® PC compatibl . 

Tandy ... Clearly Superior™ 
For th b st valu and se lection in top-quality 

print rs, shop your local H.adio hack Comput r 
ent r. W fully back what w sell with unbeM

abl inas well as bit-imag graphics. And support and servic . om 
in th draft mode, th DM 430 ft die /haeli toda ands our COI ple t s I ·
de live rs a fast 1 0 characte r per The Technology Store"' tion of print rs , co~11 put r , 1p
se ond. BM® PC compatible . " °'v1s1aNOFTANo•coru>oAAr100 grades and CC SQfl S. 

Prices apply at Radio Shack Compuler Centers and at partici!)aling stores illl~ d1r.1lers. The OMP 430 may require stiecial order. IBM/Registered TM lnternalional Busiriess Machine Corp_ 
1r1quiry 292 
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