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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, 

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, attJ mtD'11. nt tJom fJIOfJvcl 
JJtMts attJ /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 

• �

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 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 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 ar>:I -AT: ASf's RAMpallf'I i1110 RAM!lil'le! AT. 
Oua11rarn·s L111e11y-PCand -AT. Te.tmar's 640 EGA m 3270/PC; AT&T's 6300 ...i 

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 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 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. 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 

tlE 
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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 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 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 



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 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 .. 

•,,. 
• �

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 

and uoors ln11 unJvers!tles, 
research 
oen12rs, 
EChOO!s, 
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. 

'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 
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, 

ut.lUzlng Turlxl 
p:W1erful problem-soMng 
ca.oabllll.les. 

Th.ink of Turlxl Protog as a 
high-speed electronlc deleCL!Ve. 
FlrsL you feed 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> 

language. 
Yauget thacomplate 
Turbo Prolag 
P

,....,,,.,.,,mml"" cnmt"m 
•

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 
to flt your own lmereb'ta 

So don't deley- ckm't. 'N8Bt.e a 
eaoor.d-get Turlxl Prolre 
$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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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. 



E·D·I·T·O·R·I·A·L �

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 

6 BYT E • SEPT'EMBER 1986 

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. 
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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 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_.$.deliine, ano RAM Teams aiia t100cmil1k; ol tnr;
s.oe...c1o a.rn1 a re feQ='S1f'JOd uadcnwkt. ot 801 nd ln1CJl\iJ.1ional 1r...:; 
LOlui ' ·2·3 and Symc>nony &4e regrs1ered l•aocman.ro 01· lotU'5o Oc11clopment C0tg 
Prokey l!. a 1rl\OemB11 ot Inc 
oSASE Ill 1$ a llOIO<lm<Jlk gf A;.ltlon l '1lO 

8 BY TE • SEPTEMBER 1986 Inquiry 270 



•• 

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 

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 

1.,. -
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 

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 

' 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 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-s • 

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!) · . nents, ours have 70.That means 
. , they u e le s energ_y and generate 

tJ · less heat- the mam cause of PC 

\\ ),, malfunctions. 
· · Even so, we back every Ven-Tel 

'o/o ... 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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L·E·T·T·E·R·S �

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 
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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:________ _ 

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: 
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 
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. 
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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 
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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™ ! 

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 
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 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 lradcmarl< of Ashton-Tate . Lotus 1-2-3 
and Symphony are re9istered trademark$ ol lotus Development 
COIJl()ration. MathCAO IS alrademar1<. or Ma111Sott , Inc. 

18 BYTE • SEPfEMBER 1986 

LEITERS �

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. 



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 ­

choice. 

Optional CGA, Hercules, MDA Modes. Buy 
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, 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. 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-. 

Software 
Included. You can produce a variety of 
sharp, colorful charts from spread · 

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 
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::'""" -'"""- ,,
I: 

, Dl t\ �

" • it..'11 �

rl9 ,,. IV. 11.1 •t- ,.., 

ASr 
RESEARCH INC. 

1r.1 dl'lll.lrk ol AST lnr 
lHM l'\..t:'"'t'n."t l 

l'u.si n'"( - f\l ,1dm1l'!i I '1 k•.; rk 

nl I l ;r:.1pl1 ic Pro\IUlh. Im 
111:1 tr.idem.irk 4i t N°t.'W l- n,ID .11 1d 

l •19Htl AS"I lttsL•.mh, 

Im: l\ll np 1t .. 

M,1il in this coupon to AST today, and you will recl'iw 
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(,1 $75 v,1lue) . The ki1 provides CGA, H •n:ules and 
MDA co 111 pa1ibili1y on your A5l: 3c. 
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Enha11ceme111 Ki t. 
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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'/ 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 

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

Nothing Runs Like a Fox. 

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 +:• 
and UNIX'" software. 
• Host data capture on PC with conversion to Lotus® 
Symphony® and 
• "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 ; 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 
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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 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 

WHAT'S THE SECRET DEBUGGING WEAPON �
USED BY EVERYBODY FROM BORLAND 10 ORACLE? �
FREE 44-PAGE 

TI>i• i1 lhc cit)' ""'Cd by 1he 
Alrun bu£bul.tcrS. Your cit}{ 
m l I or wizard5, with h1.uldm:l.'i 
of mi lJ iom of dollars i.n lio"Csted 
in \li.'ring.ing every OUMC of 
' n•c.ll igcnec and pctfoon.tllCC 
001 of )'OUJ J'C. h Used IO be 
pl mguc:d with lhe tou.s: hcs t 
wfi:"N:llt' bup known 10 n1:tn· 
ki...S. 

PUGUES Of 
BIBLICAL PflOPORTIOllS 

Tho filM ond mo<t difficult 
pl,nguc \tr.lS impossible 10 tr.11p 
with ohware debuggers. 
Thc:!iot 'ilt'Cn: c:amhorous bugs 
whi ch r.1ndoml )' ovcrwra1c 
progn nu. d.aia. eve n the 
dcb\lg,gcr. Nasties! ""''ICn:: the 
ooc.s ih::u slipped in oocc C\'tfY 

few hoots. 01 changed thc:ir 
bch vior :1fier e:teh new corn:­
pilc. l'<lny d1ys and forty 
nig_llts o( rccompilin-g, IT)'ing 
samc1hfng caused nun)' 
• n:sidcnl or lhc cily 
lo run 5Crt:aming i.nlo the. wi1­
dc.rncs . ru;vcr lo be he:ard 
(rum 11giilli1L 

Sccortd cnmc lhe pt11suc of 
" '" where tlie pm. 
gr.:i_m Wti, or whc.n:: ft b d 
rcce.n1ly been. Thi$ com. 
pounded the firtt 11logue: flow 
could anyone know i,.•frn l 
C•U-«d the rondom mcl1'IOl)I 
mc:rv.•riW:s'? Md 10 lhis 
do m imcrrupts and Liming 

g ripped lhc cit)'. �
Then came 1.hc I.ii.St pl:Jgue. �

which hrought the 10 �
lhci• kn«> bdon: •ti<r •'"" �

l.lc:OO:g.gl ni- 1bc1t u,w-. 
cring programs eori surn1,:.-d so 
much memory, lht-n: wn.sn'l enough ro()tn ror .t1Cil" S)'t0bol tnblt, lc1 ::11 loM 

gel the 1hl$ 

EllTEll THE HAROWARE·ASSISTE'DSD1TWARE BUllBUSTERS 
The Auon soltnioo c:unr: :Hi :1 ll: '"'Cfation: Monhor l:\'ll:ty ritc:U\01')' 

t1;.fc«ncc and. C\'¢1")' illSll'\1C,_ion cx.ccu•OO. by adding .1 tl11rUw-.m: to 

PRO B!!'" ''"'Cd 
civmution itS "'C kOOW' it. The fi ri;l plas\Jc ..,,':B...._ cured w ith PROSE'S 
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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. 

- - -=- ...-..... --- -- .. -- ­.. ·-··. --­-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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W·H·A·T'S N·E·W �

Turb o 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 

DSP 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) 
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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 of 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 
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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-compat ible 
Laptop from STM 
Elect r onics 

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. 

Ata r i 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 
�1�r�a�:�1 �~�m�a �r �k 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 
fr om 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 

F orce 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
bilit 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 Zr 181 
Laptop Compu t er 

- 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. 
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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�~�d�l� 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 �1�e�s�o�1�~�t�l�o�n �.� Nonglare screen. compatible color adapter, glass screen. Ergo-
monitor. �~�o�n�g�l�a�r�e� screen. mooi1or. LamlnatM nonglare yeaFS running rn PC World's 640 x 200 �r�e�s�o�l�u�~�o�n� with 1 S nomic leatures Uke a �b�u�~�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·9E�A �~� 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 MJtsubish J'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 �~�<�i�n�g�:� 

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 �r �e �l �e�a�s�~�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 �t�h�e�~ �.� 

See What You Can Do 

Pre:scmations! Nc.:w letter..! Fl) �e�r�~ �!� 
• 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 �~�p�d�: �1 �u�. �· �'� Jlld 'implc drawing 111 lllH .' 
t:: l'' 1u 11,e pat·kage 

�F�O �\ �- �J �~�\�S �Y� g 1\ -L'S you J " what-you-sec-is· 
what-you-get" picture, �.�L�~� you type and dr:.iw 
l lll 1hc �~�r�J�p�h�1�c �'� 'l.'.re1:11 of your !Bl> I PC. You 
ran t rc:llL' a pagc at :i time. ee :1 111 ini pit 
1urL' of1h;11 p:.tgL'. pn11111 . :ind ,,;1\c it 1111 di'k 
PagL' 'i/c ,, lim ited only h) llll 'lllory. nrn hy 

Features 
l'mpon ional 'P:HL'. �j�u�~�l�l�l�~ �'�.� kt·m. huld 

!Jll'. �r�L �· �a�1�1 �~ �1�1�1�g�t �'�.� 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: Corporn1c 
Ii ·i.:n.'c' av:1ilah i<: . 

�F �o �n�c�~ �.� ti mh, anti morl' �f�o�n �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 �1�1�g�~� 11 l , .. llll ,011 

\\,! f t' l1h1.11\ t•\c·n 11 \'!>II .tlrc-.1tly h.tlt' ,1 
le1111" pn1g1-;1111 

With Equipment Needed 

Money-Back 
Guarantee 

Folll :t 'Y is not copy prnlc.!Cll'tl :111d �h�a�~� ;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 �l�l �a�i�r�c� Mc.. �t�l�o�x�~�6�0� �S�h�i�p�p�~�:�:� l 
.'-:o. l! o ll ) 1·ood. C:A 9 1M>5·05(>0 Tota l I 
Namc C.ompanr I 
�A�t�l�<�.�l�r�c�s�.�~� Tl'lcp ho nc I 
Ci ty. Staie:. 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'.h lppl ns.= ;md �h�;�a�n�d�l�l�n�~� in l '-' · or I 

�~�=�~�~�~�=�~�~�~�~�~�~�~�~�~�~�~ �-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
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Next to your computer, 


. ' .. . .. - -.. ,,, ' ...... . : .; .·: , ·~ - - ,. 
.. ,.. ,__ . ( ' . 

i! Cf I 

. .. . ..-~ 

~ ·. 
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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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