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"Paraduxs i: one again 
the top-rat ·d program. 
with the lat st version 

scoring n high 'r than last 
year's top , core ... (Software 
Dige t' July I 87 Rating 
Report- an inde1 end nt com­
parativ ·ratings r "port for 
electing IB 1 PC Business 

sortware). 
All t st. for th Ratings 

R port were don by th pre ­
tigiou 'ational Software Test­
ing Laboratory. Philad lphia. 
PA. and the messag is crystal 
clear: ther is no better rela­
tional databa c manager than 
Paradox. 

STL t . t .d 12 diff rent 
programs and among t other 
re ults. discovered that 
Paradox i · 3 lim s fa t 'r than 
dBASE: 6 tim s faster than 
R:B SE on a two-file join 
with ubtota l ' Le tt. 

Paradox doe the 
impossibl : combines 
ea e-of -u e with power 
and sophistication 

Even if you'r a b-ginn r. 
Pa radox is the on ly relational 
databa ·e manager that you 

can l<lk, ou t of the box and 
b gin u. ing rioht away. 

Rccausc Paradox employ· 
artificial intel­

ligence tc hnolugy, it does 
almost ·vcrytl1ing ror you ­

tak - it If out or 
th· box. 

Ir you've ever used l-2-3e 
or dB SE. you already know 
how to us Paradox. It ha, 
Lotus-lik rn nus. and 
Paradox docu m·ntation 
in ' ludc' "A Quick Guide to 
Paradox for Lotus user ... and 
" A Ouick Gu ide to Pa1·adox 
for cl RASI•: users.·· 
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Why �

'' Paradox sti 11 offers 
sup rior import/export 
faci Ii ti u ing Latu 
1-2-3. dBASEi. A Cll 
and other file types. It 
transfers between format 
with stunn ing speed 

Rmwl /)t·Muria. l'r: l\ (•ek J J 

Paradox responds 
instantly to "Ouery­
by-Examp/e" 

Th m t11od you use to a, k 
qu tion is call cl \)uery-by­
Exampl . In t ad of spending 
time figuring out how to do 
the qu "ry. you imply give 
Paradox an example of the 
re ults you're looking for. 
Paradox pick up the example 
and automatically eeks the 
fast st. wa of g tting th 
an w r. Paradox. unlik other 
database . make it ju ta 
asy to qu ry multiple table , 

' imultancously as it is to 
query one. 
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C:> a <( RATINGS KE Y 
(On a scale of 0 to 10) 

Overall Evaluation 
,.,n "'\'r\'r 9.0 or higher 

iHlQQ 8.0 · 8.9 
\'.IUl'.1 7 0 · 7.9 

*l'l' 6.0 . 6.9 
,., 5.0 . 5.9 

All Other Ratings 
• 7.0 · 9.9 

5.0 . 6.9 
• UNDER 5 0 

i:r i:r i:r i:r 8.7 Paradox 1.1 • • • • • 512K $495 
'tttctctt 8.2 XDB 1.10 • • • • • 320K $750 

·CrCrC1 7.6 PowerBase 2.3 • • • • 384K $349 
<:r "tl <:r 7.0 Open Access II 2.0 • • • 256K $395 
'lh':-f-tr 7.0 DataEase 2.512 • • • • • 384K $600 

'{;r'{;{ 6.6 dBASE 111 PLUS 1.1 • • 384K $695 
"tl '{:{ 6.4 R:BASE System V 1.1 • • • 512K $700 



lX is the best �
There's no power like Paradox Power  Paradox makes your 

PROGRAM 
Paradox 

dBASE Ill PLUS 7.9 8.9 6.9 0.5 17 93 

Paradox saves you from 
future shock 
Trends for the future with Paradox 

PAAAOOX2.0 

PARADOX 386 

1987 1988 1989 

Paradox 386 allows u. er to 
tHke advantage of 16 Megabytes 
or Memory on a 386 machi ne. 
This allow Paradox u • r to 
work with databa •c , that cou Id 
in the past on ly be handled 
by minicomputers <:incl 
mainframes. 

How /0 mM•..,... Ni.ttHi.tt �

IOIU1Pilia<IO� 200f Ille Para<n< -Mcn �retMlll< y!ll,_ �

� NO’d ... 111 AcJviJ’Cecl ve<llCfl 2OA Of "'1e 
� JCQm JP\Js ..in JCom J+ S)’llefn ve<Sl()’l 1o. 11 
� IBM TOkt11 Rf’ll ot PC - w!ln IBM PC Lor.JI N19. - Pro• 

!l’i1111’�f<SIOfl 1 12ot hgB 
� I01.1Sl’l)eSlry"l<W11 4 0fhgB 
� Ne!W(lfl. AT&T PC 6300 Nt1’#!1I. l’!ot,J;wn ve<!IOl 
� �

’11lcnerllll!llstftlnrt"" 

Sylllm R1trl11m..11 for Sl•fll Uur: 
� DOS 2 0 0111ogt1e1 
� IBM" PS12 and PC, PC 1am11es ._,O ol/le1 

100% COO’Clal1bles 
� ST 2K RAM 

Your investment today in 
Paradox applications is pro›
tected as new hardware and 
operating systems are used in 
your company. Paradox 2.0 
applications will run un›
hanged on Paradox 386. 

Paradox OS/2. Paradox Unix 
and Paradox SOL! All ver ions 
of Paradox will be completely 
application and menu compati ›
ble. Paradox SOL will allow 
acce s to remote databa e via 
SOL. Users will jut type in a 
query as they normally wou Id. 
and Paradox wi 11 translate that 
Query to SQL. 

’ ’ Paradox 2.0 will 
do for th LAI whaL the 
preacl heet did for the PC 

D.wir/ Sr/111 /111 <1 11. 

Rem/ix Aumspacc ’’ 

System R1quirem1nts tor /ht Nttwott Worhi.tlon: 
� DOS 3 1 01 n.grier 
� 6�0K RAM 
’ AAy como:na11o.n ot rtdHl 11oov; or no dr1.,.es 
� CC>r1la1ible ITIQIW)CIYomc. color or [GA mondo1 1t1lh ..idaptr1 

Op/ion•/ Equ/pmtnt: 
� (MS Jl\O lEMS ASI RA M gt &wa: lnlel Above Bwrd’ 

a1 memo1y .alUpte1s 
� P11r1tfis Corrwhb!e dot ITldltu lenes QWIJtr or l.lstr or� @r 

·Repmttd wrlh p<mrSSIOtl by Soiln-< DiQtsJ /tom ds JtJr 1981 tepott 
COyt(lllQ 12 t<liJ/illlUI /JI0{1i/tlS . 

network run like 
clockwork 

Paradox is jut as valuable 
to multi and network users as 
it is Lo singl user•. It runs 
•moothly. intelligently and o 
tran parently that multiusers 
can acce • • the ’am data at the 
same time-without either 
being aware of ’ach other or 
getti ng in ach other’s way. It 
work exactly the same way 
wh Lh r you ’re l’lying solo or 
a part of th ’ er w. 

’’ Anyon who ha n’t 
een the n twork version 

of Paradox shou Id take a 
look. Ansa has dramati›
ca lly advanc d th state 
of the art in multius r 
network databases 

Pili/ l.rmmuns. 
BYTE 818i 

Paradox was a delight 
to use. both as a stand›
alone product and from 
a local area n twork 
server. 

Don Crabb. 
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ties! wJSl!eS,qt>ea aro e•ecu/etJ 01• NSTL A 1.000 rec0ta ;ro a 
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Paradox: the new  
corporate standard  

Paradox automatically 
updates your data and 
let. you control access 
to information 

In "Co-Edit" mode. change 
made by anyone are automati­
cally updated to everyone. You 
can pre- .ta " Screen-R fre h" 
inLerval to occur an where 
rrom 1- econd to 1-hour int r­
val . (If you don't make a pre­
et choice. Paradox automati­

cally updaL s every 3 seconds 
so that your screen always 
, how you updated data). 

While Paradox 2.0 let 
everyone l1are and update 
information . imultaneously. 
you can conrigure it to keep 
ecret cret. 

You can re trict others ' rights 
in a variety of way with safe­
guard protecting confidential 
fil es and/or gi ing someone 
"Read On ly" rigt1 wh icl1 is 
to allow "Vi w... but prevent 
"Clian°e... The Paradox tech­
nique-automatic file and 
r cord locking-en ures data 
accuracy and integrit in any 
multiu ·r nvironmcnt. 

For a brochure or 
the dealer nearest you 
ca ll (800) 543-7543 

PARADOX  
bv.Ansa 

A Borland Company 

' ' Witl1 Ver ion 2.0. 
Paradox becomes a, oph is­
ticated mu !Li user proclucL 
that boa ts an impre ive 
election of data-protection 

features and pa sword­
securiL levels 

Ruse/ Dr .Haria. 

PC '' 

Get erious support for 
serious Paradox applica­
tion programming 

Wl1en you ubscribe to the 
Paradox Developer 's Resource 
Program (PDRP). you get all the 
re ourc and support you need 
for oph i ti ated Paradox appl i­
cation development: unlimited 
ace to our toll-free PAL 
programm r 'upport line: the 
Paradox Dev loper's Toolkit: a 
subscription to Turbo Technix. 
Borland's bi -monthly technica l 
magazine: and a 20% discount 
on the Paradox ser's ,Journal 
publi heel by the Cobb Group. 

Call our Cu tomer Service 
Department at (408) 438-8400 
for your free PDRP information 
kit with all the d ta ils. 

Circle 41 on Reader Service Card 42) 



Product Focus/118 
Contents  
65 PRODUCTS IN PERSPECTIVE �
67 What’s New �

89 � Short Takes 
Sharp PC-4521, a laptop with a hard disk drive 
Sprint 1.0, Borland's third-generation word processor 
Quad386XT, Quadram 's booster board for the PC 
DeskJet, a quiet ink-jet printer from HP 
WordStar 2000 3.0, an upgrade with 662 features 
ZCM-1490, Zenith's high-resolution color monitor 
Microsoft Windows 2.0, a step toward OS/2 

FIRST IMPRESSIONS 
103 Microsoft Languages Update 

by the B YfE Staff 
These new versions of five language products 
offer a bridge to OS/2. 

113 d.BASE IV: A Paradox Killer? 
by Nicholas Baran 
The new version of Ashton-Tate’s package 
is going to make life tougher for competitors 
like Paradox and R:base. 

REVIEWS 
118 Product Focu.! : The Best of the 24-pin Printers 

by George A. Stewart 
Dot-matrix primers are now good enough �
that you don’t have to �
apologize for using 
one. BYTE Labs 
looks at 37 of 
the finest. -

131 The WYSEpc 386 
by Ed McNierney 
Price, perfonnance, and design highlight 
this 80386-based system. 

137 Commodore Opens the Amiga 
by Charlie Heath 
The expandable Amiga 2000 can provide 
MS-DOS compatibility. 

144 Laser Printing Without Lasers 
by Rick Cook and Paul Schauble 
The Taxan Crystal Jet and the Data Technology 
CrystalPrint YID demonstrate the potential 
of liquid-crystal-shutter printers. 

150 Getting the Bugs Out 
by Ross M. Greenberg 
AT Probe and Periscope III-two hardware-assisted 
debuggers with some unique features. 

163 Two Fast C Compilers for PCs 
by Namir Clemenr Shammas 
Microsoft introduces an improved version 
of its C Compiler and QuickC. 

168 New Power for FORTRAN 
by Carl Byington 
SYS FORTRAN from SAIC and Micro Way’s 
NDP FORTRAN take advantage of the 80386 
and its coprocessors. 

181 lnterleaf Publisher for the Macintosh II 
by Paul Kahn 
This publishing system includes good 
and bad features from the personal-computer 
and workstat.ion worlds. 

189 Review Update 

COLUMNS 
193 Computing at Chaos Manor: 

Memories, .Memories 
by Jerry Poumelle 
Jerry looks at Fastback Plus, Golden Bow products, 
extended versus expanded memory, and new items 
from Logitech. 

211 Applications Only: Two Big Winners 
by Ezra Shapiro 
Ezra highly recommends both Decision Pad 
and QuicKeys. 
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218 Introduction 
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Many of the memory management techniques 
for mainframes are migrating 
to the world of microcomputers. 

227 � OS/2 Virtual Memory Management 
by Vic Heller 
A look at how OS/2’s hardware and software data 
structures work together to provide virtual memory, 
dynamic linking, and sharing of code. 

237 � Marrying Unix and the 80386 
by Carl Hensler and Ken Samo 
How a Unix kernel design takes advantage 
of the 80386’s memory management hardware. 

249 � Macintosh Memory Management 
by Alon Anderson 
With the Mac’s generalized design, you can use 
the same software on a Mac 5 I2KE or on a Mac II. 

256 � Resource Gulde 

261 � FEATURES 
263 � Ciarcia’s Circuit Cellar: The SmartSpooler 

Part 1: The Spooler Hardware 
by Steve Ciarcia 
SmartSpooler improves computing throughput 
with slow peripherals. 

273 � Dynamic Linking in OS/2 
by Gordon letwin, ChiefArchitect, Systems Software, 
Microsoft Corp. 
Dynlinks make OS/2 programs smaller, 
more efficient, and easier to upgrade. 

285  When Facts Get Fuzzy 
by Bradley L. Richards 
Add fuzzy logic to your Turbo Prolog programs 
and they’ll be able to cope with the uncertainties 
of rea1-world situations. 

293 � Faster Than Fast Fourier 
by Mark A. 0 'Neill 
The fast Hartley transform is twice as fast as the fast 
Fourier and uses only half the computer resources. 
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S1an Mlastkows i Peferb<lrough. Wayne Rash Jr. 
W!Jsh,ngton. DC. David Reed Uwngton. KY 

ClAOUP MODERATORS 

David Allen Apu11ca11on•. Frank Boo•man ArtJl1aaJ 
tnremgence. Leroy Castorllna O!her. More Greonlleld 
Programming LangU8!}6S. Jim Howord Groplucs. Gary 
Kendall Operating Systems. Sieve Krenek Computers. 
Brock N. Meeks Telecommurucations. Barry Nance New 
Tochnology. Donald Osgood Comf)Ufers. Sue Rosenberg 
O!h9<. Jon Swanson Chips 

BU.SINE$$ ANO MARK£1 INQ 
Doug Webs1er Otrea0< (603) 924·9027. Pa1ricla Bausum 
Secretary, Denlll8 A. Greene Cusiomer Semce. Brian 
Warnock CuSlomet Service. Tammy Bu'l19a& Custom9< 
Ctedrl Md Billiflfl 

TECHNOLOClY 
Clayton Llslo 0.rectOf. BuSlnass S)Slems Technology. 
Ml-llS. 8 111 Garrison Sefllor Busrnass Systems Anlll)'SI. Jack 
Rei lly So"'°' BuSlness Sy51ems An81y51, Bob Oorobls 
Busness Systems Analysl 

AD'IERTISINO SALES 
Dennis J . Riiey O.reaor, (0031V2•·•2a1 
Sandra Risler Adrro,..Sf!Bhlll! msrant 

NEWENCllAND 
ME, NH , VT. MA, RI, ONTARIO. CANADA & 
EASTERN CANADA 

(017) 262-116-0 

ATLANTIC  
NY, NYC, CT. NJ (NORTH)  
Leah G. Rabinowitz 121 2)51MOH  
Dick Mc<lurk (2031;91. 711 t  

EAST  
PA , KV , OH, NJ (SOUTH). MO. VA. W.VA. DE.  
o.c. 
Danial Ferro (2HI ••!-llll 

SOUTHEAST 
NC. SC, GA. FL . AL, TN 
Carolyn F. Lovell t• t).412s2.oe26 

MIDWEST 
IL , MO, KS, IA, NO, SD, MN, WI, NE. IN , Ml. MS 
Bob Denmead (3 t2) 75M7•o 

SOUTHWEST. ROCKY MOUNTAIN 
CO, WY. OK. TX. AR, LA 
Karl Heinrich (7131 ••2-0151 

SOUTH PACIFIC 
SOUTHERN CA , AZ., NM, LAS VEGAS 
Jack Anderson (71•) 
Tom Harvey f2t3J 410-5243 

NORTH PACIFIC 
HI. WA , OR . ID, MT, NORTHERN CA . NV (e•cept 
LAS VEGAS!. UT, WESTERN CANADA 
Mike Kl..eberlh ('15) 3!2...6-00 
Bill McAIM(415130.. 100 

TELEMA.FllC.ET'ING 
L. Bradley Browne O.reaor 

Adm1r11srra1M1 Assistanr 

BVT E BITS 12.o.3)  
Dan Harper 1003) 92<1-6830  

THE BUYER·s MART (lz2) 
Mark Stone (003) .. 

AElllONAL ADVERTISING SECTIONS 
MIO·ATLANTIC, METRO NV & NEW ENGLAND, 
SOUTHERN CALIFORNIA , SOUTHEAST 
Elisa LJateqeo3) 12H13o 

MIDWEST. PACIFIC NORTHWEST. 
SOUTHWEST, METRO NV & NEW ENG LANO 
S<otl Gagnon (003) 92•·9291 

BYTE DECK MAIUNGS 
National 
Ed We re (OOJ) 92•·e1M 

A/EJC COMPUTING DECK 
COMPUTING FOR ENOINEERS DECK 
Mary Ann Gouldmg (003) 024-929, 

EOITORL4L ANO BUSINESS OFFICE:  
One Phoenix Miii Lene, Pe1e1borougn. NH 03458, (603) 924·9281 .  
WHt co111 Bra11Ch Ot11cu : 425 Battery St .• San Francisco. CA 94111. (415) 954·9718 : 3001 Rad Hill Aw.. Buildlng,1. Suite 222. Costa Mesa. CA 92626. (71 4) 55Hl292.  
Hew York Bronc:h Edloorlot Otllao: 1221 Awnue of lhe AmaricM, New NV 10020. (212) 512·3175.  
BVTEnec: 1617) 861·9764 (sol modom al 8+N or 7·!·E: 300or 1200 baud) .Fu: (603) 924-7507. Ttl..: (603) 924-7861.  
SUllSCAIPTION CUSTOMER SERV ICE: Nor1-U.S. (20 1) 837-1315: Inside U.S. (outside NJ) , -800-423-8272: (Inside NJ) 1·800·367-0218.  

• , ',..ill 01'brt or McGtaw·Hlll tnlcwm•tion SytlOfl'l t Company:Prosklent: R'ch&.rd8 Mlllef. EJ.ec-utlYO V'..co Olllc#I al McG,_.Hll loc: · Harolo W McG- Ji • Cl>alml"". Jooeph L [)Ion..,, P-1 •ncl C...It'. r F11Hid•ntt. Fr..ooridl: p _J.lnrlOU, Con.11ruction lnbmatJon Group; Ruutllc.Whhe, Colnpuren ilnd E:l8CUtfi.e PoDef1. N Landat, EmoJtiw V\c& J'retldl>nt. Genera.I Coi..ise4. And Secmtary \'JJ!lilt&r 0 
I. II Communlc11iooo lnlomoa11on G"'4JP; J. Thom6o Ryai>. Mo11<otino one lniomoOot\OI Son1ot \/Ice s...-. Voe< Pre"6on1 """ C!Wt Fln61\CJll Olllw: Sl>ol F "-'+n. Sonio< Vice -'· 
-l'ubtiM>o..: Launoncil Anmon, EIOclronlc:I, OavklJ. McOnWI, ...,,ufoclumQ, _, J &huh. Senior"'°" P-. Finance'"" M&nutOC1unr'll , Frank 0 PvqoM. S.. ­
P-15· J Bu" Towo. BYTE : Fronk A. Shlnol. Dodge; Pnr B MoCuon. Communlcclono lnlomwrOon "'°" \/lce Pno-.T"'"""Y(Jponltlons: Rolph R. ScNiz. -\/Ice Pno5i<le'11. EMOnal 
_ _,, D £laloo. Frwl 0 ..-. f'lonn;og Ind o...lopnonl: Mld>MIJ. K<dor, Hc<rUlfl  

lon.ord. S.,,,....,, f'lannlog 1"'d BY11', ll\ITl ,and The Small SysU1mo ,/o\l<nlll 1ro 'OO'OlOro<l tr.O.mlfl<S al McG-·H Plri<:  
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smARTOORK. Keeps 
Getting Smarter  

Smarter Artwork 

Three years ago. Wintek engi­
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-ci rcuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD software avai lable. And 
thanks to them. smARTWORK keeps 
getting better. 

srnARfv\/ORK transforms 
your IBM PC into a PCB CAD system 

Interactive routing. continual 
design-rule checking. pad shov­
ing. and p roduction-quality 2X 
artwork have always been a part 
of smARlWORK. And now that 
many customer suggestions have 
become a part of the software. 
smARlWORK is an even better 
value. That's why we 
offer it with a thirty­
day money-back 
no-nonsense 
guarantee. 

Using on Epson or IBM dot-matrix 
printer. you can create 2X artwork a nd 
1X or 2X checkplots in a frac11on o f the 
lime hand-toping requires 

New smARTWORK Features 

D Silkscreen layer for component 
placement and identification 

D Text capab ilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 

D Ground planes c reated with a 
single command 

o Solder-mask and padmaster 
plots generated automatically 

D Quick p rinter 2X checkplots 
D Additional drivers for printers 

and plotters 
D Optional d rill-tape and 

Gerber photoplotter utilities 
D AutoCAD ll> .DXF file output 

D Completely updated 
manual 

D 800 number for free 
technical assistance 

2" by 4" section o f a 10" by 16" double-
sided board with silkscreen lover 

Current Versions 
HIWIRE V 1r1 
smARMOl?K V 315 

Camera-ready 
2X artwork from an HI or HP pen plotter 

The Smart Buy. Guaranteed. 

Still priced at S895. smARTWORK 
Is proven. convenient. and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. That's smart work. 

System Req uirements 

D IBM PC. PC XT. or PC AT with 384K 
RAM. and DOS V2.0 or la1er 

D IBM ColorI Graphics Adop ter with 
RGB color or B&W monitor 

D IBM Graphics Printer or Epson 
FX/ MX/ RX-series printer. a nd / or 

D Housto n Instrument DMP-AO. A1 . A2. 
51. 52. o r Hewlett-Packard 7A70. 
7475. 7550, 7580, 7585. 7586 pen 

plotter 
D Op tional Microsoft Mouse 

Wintek Corporation 
1801 South SI. 
Lafayette. IN 4 7904 
Telephone: (800) 742-6809 
In Ind iana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

"W!fttlt; «IC ... ' C' 
"'4Jn/".AIJ r.c 
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EDITORIAL  

The New BYTE Lab 
We've never done much horn-blowing or 
flag-waving abou1 our original micro­
computer lab , which we've had for year ·, 
because it seemed obvious that any publi­
cation purporting to offer authori1a1ive 
te t resull would have a well-equipped 
place in which 10 run tests and examine 
equipment wi1hout interruption or dis­
traction . A basic computer lab shou ld be 
s1andard equipment for any microcom­
puter publicarion-a ba ic lab is really no 
big deal. 

Of cour e, BYTE i n't a "ba ic '" com­
puter publication, and a of late winter, 
neither i our lab . In order to provide 
meaningful and re liable analy is of in­
creasingly sophisticated hardware and 
software , we ·re in the process of assem­
bling a truly unique and innovative testing 
facility- one that will let us run tests that 
no other publication i · doing , and that 
will let us present you with infonnation of 
unmatched depth and accuracy on state­
of-the-an computer y tem and ub­
sy. tems. 

Senior Te ting Editor Curt Franklin 
head the new lab. Here's what he say. 
about the capabilities the new facility will 
give u. : 

" How reliable i · your equipment? It·s 
almo ·t impossible to know . prior to pur­
chase, how your new hardware will work 
after extended operation- or how it will 
react to temperature fluctuations . Some 
hard di k drive . for example. are notori­
ou for eek errors cau ed by thermal ex­
pan ·ion and contraction . Our Despatch 
environmental chamber will let us exam­
ine equipment in a controlled envi ron­
ment and look at how well the equipment 
performs after extended operation near 
the limits of it operating parameter . 

"BYTE readers expect u 
to open up computer 
systems for them , 
giving them 
information 
they can't find 
anywhere el e. 
The Hewlett-Packard 
J6500A logic 
analy i y tern 
will let us do 
ju t that. We· 11 
be able to do 
25-MHz state 
analy i , timing 
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analysis to I gigahertz, and look at wave­
forms at a rate of up to 400 mega ample 
per second . The capabilitie of this 
equipment mean that we ' ll be giving our 
reader more accurate information than 
ever before on computer bu e • memory 
and torage sys tems, and co mpu1er 
archi1ec1ure . 

" Modem and other communication 
equipment are increasingly imponant 
pare of mo t computer sy tern . The 
ability of a modem to deal with noise , 
dropouts. and other real-world problem 
may have more to do with communica­
tion · 1hroughput than the modem's maxi­
mum rated data tran fer rate. We want 
you to know how well a modem really 
work . Wi1h a computer-controlled. 
au1omated 1es1 se1 (i.e. , the Auto1est I A 
from AEA) , we ' ll be giving BYTE read­
ers objective, comparative te.s1 informa­
tion on the next generation (or two or 
three) of modem . 

" Each of us spends more time working 
wilh the computer monitor than with any 

other piece of personal computer equip­
ment. In our February is ue , George A. 
Stewart analyzed and compared a number 
of monitor using the Super pot 100 CRT 
analyzer from Microvi . ion-the fir.. t 
truly objective monitor test ever to ap­
pear in a microcomputer magazine. We 
now have a Super pot I00. o you can ex · 
pect in-depth , accurate review. of n10ni­
tors like you've never seen before. 

''In addi tion to the 'big' pieces of 
equipment in the lab , we've added nu­
merou other item , like power line mon­
itors (for 1es1ing uninterruptible power 
supplies and letting us factor power flu c­
tuations into ou r other test results) , hard 
disk and floppy disk analyzer , and other 
equipment that lets us bring reader the 
technical depth and accuracy they ' e 
come to expect from BYTE. " 

Curt 's right. What' more. the lab 
we're building now is not a one-shot deal. 
We've made a major commitment to keep 
up with developing technology and to de­
velop our own capabili tie to look at the 
products you're interested in. For exam­
ple. we are now looking into way 10 ob­
jectively te t and report on local-area net­
work , and we' ll be adding a LA te t 
facili1y and other technology testing to 
our lab in !he future . 

Last- but ce.rtainly nOI leas1- are the 
people Curt ha hired for our lab . Steve 
Apiki and Stan Diehl are elec1rical engi­
neer who have joined us a te ting edi­
tor ; they ' ti help BYTE keep and improve 
its repu1ation a. a magazine wriuen by ex­
pert for experts. 

Once the last pieces of equipment have 
been delivered and installed (as I write 
th is . several of the large items. like the 
environmental chamber, are being built 
to our pecification ), you'll tart seei ng 
the re ult of our new lab in the Reviews 
ection . 

The lab will al o play a major role in 
helping us to analyze and examine brand­
new architecture -like machine based 
on the 68030 and 80486 chips- as soon 
as they emerge. 

It' all part of our commitment to keep 
BYTE your premier source of detailed, 
objec1ive, authori tative infonnation on 
both the stale of the market and the tale 
of the art. 

You de erve nothing le s . 
-FredlAnga 

Edilor i11 Chief 
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Th new Dicorrix 300 Desktop and 300w
mistake them for Diconix 150s. Before ye 



Jain paper printers. So qttiet, so s1nall, so fast, )'l 1could  
ecide on a PC printer, reflect on th e.  

•  

A Kodak Company 

3IOO Boulevard 
Dayton. hio -15420 
I· 00-DI . IX 

• Scm1·.1utonuric p:ipcr 
• 308 charJctcr per <.:cond 
• IBM & Epson em u la tion 
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Discover a new world 
of C performance. 
At a special low 
introductory price! 

WATCOM announces a new team of high­
performance C language development 
systems that deliver proven superior results. 
Both are available now, at low introductory 
prices, tor IBM PCs. PS12s. and 
compatlbles. 

Best of Both Worlds. 
Both systems are optimizers. Express C 

optimizes your lime, WATCOM C6.0optimizes 
your code. You win both waysl 

WATCOM C6.0 

System Requirements 
System: IBM PC, PC XT, 
PC AT, PS12, or true 
compatible 

• Recommended memory: 
512K 

• Operating system: 
PC-DOS or MS-DOS, 
version 2.0 or later. 

Wltn Ille WATCOM VIDEO debugger you C4r1 debug ia'll• llPPllcltlons without 
extended memory. 

most productive programming tools. With moreOptimizing Compiler Software Credentials than 400,000 sottware products in worldwide
WATCOM C6.0 Is the product of 20 years use and site licensing available for multipleand Tools Fcr the of computer language experience dating back machines and networks. you simply cannot 

to the creation of WATFOR In 1965. Our find a better source of software developmentFcEest Tgf ttest Qxie. commitment to technical support matches our tools.
This unlQue development system commitment to dellver the world 's fastest and 

smallest code available. as shown In WATCOM Express C 
The tn,HC. llQhlH1 CodC!benchmark tests against Microsoft CS.O and  

Turbo C. It includes the new WATCOM  

produces the fastest execution speeds and 

The UghlH I CO<ifl 

25 
Iterations 

Sieve 

Dhrystone 

For the Fastest 
VIDEO Debugger which Quickly diagnoses Developmentelusive bugs without the need for extended  
memory even in very large programs.  Environment. 
WATCOM C6.0 comes with a copy of 

This seamless development environmentExpress C and offers a broad spectrum of  
advantages including: Ex1ensive fine-tuning  otters high speed compilation and the  
capabilities. A sophisticated register  ultimate In programming ease. It is an 

1maa,um memory modcl ' I Integrated editor. compiler. debugger, !Inkerallocation scheme that eliminates many 
25 and run-time system. With unexcelledcostly memory references. True register Iterations  

variables. Flow analysis. Altogether it allows  diagnostic capabilities. it quickly checksSieve  
your code to run Its quickest.  apparently correct code and uncoversOhryslone  

Without a doubt. WATCOM C6.0 is the  common or dlHicult bugs that other compliers 
Ideal choice for all memory models. small miss. Express C provides you with reUable 
to huge, and on systems with or without code and exceptional productivity.  
80x87. Its flexible run-time conventions also  aN.V..1....,allow efficient Interfacing with a wide range 108.S Unparalleled Productivityol libraries and language processors.  

0 Full ANS I C eomp1t1 0 Ovenay Link•• Superlative Performance 'IUl2 0 Integrated Source Editor 0 0 Full ANSI c Oplimlrlng 0 On-line Help T••I 121 Integrated Oet:iugge1 0 MAKE 
Complier li2) Disassembler 

[2J Full ANSI C Aun·lime12J Visual lnleractive °"""9Qer 0 Overlay Linker 
Ub<ary0 Full A.NSI C Run·clme 0 CJbied Ubrar!an 0 ln1egr1ted i nlt.er.1oeder

Ul>my 0 MAKE 
0 On- im. Help Te><10 Source Edi1or 0 EllPtMt C 0 WATCOM C Ub<a.ry

G1J WATCOM C and !./.II Pnce: 
Reforonco $125°c u..rs Guides :ti495 0 WATCOM Exp1ess c UH{S

0 WATCOM c Language Introductory IntroductoryGuldetaM Library Relo1enco• Price: ""' ""';1 U.:.-'JG ,,_.._.._, ..._ Price:l2J WATCOM C Language 
0 Editor User'• $ *  tltv.;;ir .... JW'I (;.n.t;P 

Reference• WJ..t t_o·cwro.C. ....,_, c 575*295 '"""'C

r---------------------------------1 SPECIAL INTRODUCTORY OFFER! 

• WAJ C CGQ 
1 mMC5 0 
flol'bOC 

NameI _ C6.0 at Introductory price $295 Tille ________ 1111. ' I
I Express C, at lnt10ductory price $75 Company I 

Please send product Information. Dept. BY·04 •Suite 306-21 su..1------------­

• - r--------- Slele _ Zlp __ Please contact re: site licensing and 1430MassachusettsAve.• Cambrldge.MA02138 ,..,k. I 
corporate price quotes. Avallableoow. 111se _ Mamreer0 _ C11d • I 

'Limited llme lntrodYc1ciy prloe1 llQl)ly only lo Pfllpaid 

I 
I 

1-800-265-4555 I 
c 
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Staffwritten highlights ofdevelopments 
in echnology and the microcomputer industry :1 
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New Approacti Could'Bring Good Color'"'' ,.,...,.t 
to Micro Printers :rn • . 

While color display technology has· 
sped forward, the printer technology 
needed to get color from screen to 
paper ha not . But that could change in 
the near future if printer makers can 
succes full implement a new color 
te hnology. called Cycolor. being de­
veloped by Mead maging (Miami burg, 
OH). Several well-known computer 
printer including Brother 
and Seiko-Epson have become "hard­
ware-partners ,. with Mead and are devel­

ping Cy olor-based printe : 
The most immediate application for 

the techn9logy will be c<;>lor copiers and 
35mm slide printers. with products ex,­
pected to be available within the year. 
Chuckpavi · · director of Mead Jmag­
ing· System Group, told Microby1es 
that color computer printer using the 
Cycolor proce s are at least i2 years 
away. Davis said some new printer de­
igns w_ill have to evolve and he sug­

gested hat the use of fiber-optic CRTs 
nnd liquid crystal shutters are likely can­
didates for bringing, reasona ly priced 
Cycolor-based printers to the de ks of 
personal computer users. He declined 
to speculate on end-user pricing. 

-· ·· •"T:""· JJT ·Jl.? 
Mead calls the Cycolor process a 

·photographic-like" film technology . 
color photo­

graphic materials, which contain silver 
halide light-sensitive salt crystals. the 
Cycolor film i coated with millions of 
light-sensitive microcapsules called cy­
liths. Each cylith is about 1/10 the diam­
eter of a human hair and contains a liq­
uid monomer in which a color-forming 
substance called a leuco dye is dis­
solved. lnd1vidual cytiths are , ensitive to 
either red green or blue light. 

In a process close to normal photog­
raphy, when the cyliths are exposed to 
visible light, a latent image is forme.d. 
But unlike conventional color film , de­
veloping the image involves no messy 
chemicals or precise temperarure . The 
Cycolor film and either special paper 
or ransparency film are compressed 
gether through rollers. In an additive 
color process. unexposed cyliths release 
dyes that mix together and react with a 
pecial coating on the paper or transpar­

ency film, producing a po itive image. 
One final step-heating the positive 
image-"fixe "lhe image and brings 
out the maximum color>brightness. 

Microsoft Plans Object-Oriented Enhancements 
We may not ee a "Quick Smalltalk" m 
the near future . But Microsoft (Red­
mond. WA) does plan to add obj'ect­
oriented enhancement to its language 
pr ducts . This is necessar in part , 
chairman Bill Gates said, because of the 
difficulty programmers are having, and 
will continue to have , writing 
tated graphics-based applicati6ns. 

" Because we 've been usjng classic.· 
programming languages it is particu­
lil rly hard to write these applications, ' 
Gates explained. "That · omething that 
Apple and the Macintosh market has 
not yet overcome , and that' something 
we·ve not overcome either. What we 
arei going to do i · extend our classic lan­
guag_es like BASIC and C to be object­
oriented in the same strong sense that 
Smalltalk ha been.·· 

As an example, Gates described a 

word processor chat allowed users to in­
sert generic "objects " into a docu­
ment. In the past. a programmer 's task 
was relatively easy, sa id Gates, A pro­
grammer working on a word processor 
simply decided in advance exactly 
what sons of things would be allowed 
inside a document t and nothing else 
mattered. 

With the advent of ob'ects like v ice 
data new image formats, drawings, 
charts, on, the programmer' 
job became more complex. The docu­
ment might contain. for example, a 
voice object that takes advantage of the 
dynamic linking capabilities inside 
OS/2. When the user encounters the 
voice object, he or he clicks on it , the 
voice codej run through a hardware de­
vice, and the user listens to the object . 

cominued 

..
Nano bytes 
• Despite developers' pleas. 
Apple Computer (Cupenino, 
CA) continues to snub Display 
PostScript for its video monitors. 
Developer contend that Quick­
Draw-based on the Macin­
t6sh screen don i t match the 
printed output of PostScripted 
LaserWri1ers. If the creen u ed 
Display PostScript instead of 
QuickDraw they say. users 
could have true WYSIWYG . But 
"Apple has no intention of up­
p6rting any imaging models o er 
than Quick Draw at this time." 
says Apple vice president Jean­
Louis Gassee. "\\{e'll keep im· 
proving QuickDraw but thereJs no 
confusion; we won't support it 
[Display Postscript].· · 
• Gallium arsenide (GaA's) 
chips promise smaller. faster com­
puters. New GaAs dynamic 
RAM being licensed y e­
search Corporation Technol­
ogies Tucson AZ) could bring 
that promise closer 10 reality . 
The DRAMs, developed by James 
Cooper and colleagues at Purdue 
University. are one-tran. i t r de­
ices that take up I 5 the space 

required by multitransi to.r stati 
RAMs and can operate at up to 
125 degrees C. The nonprofit 
RCT says the chips also make 
high-density dynamic memory 
available to GaAs designers. 
• Motorola ha published it 
68030 user's manual, chock full 
of descriptions of those data and 
instruction caches. the._ memory 
management unit. applications 
information . and electrical specs. 
The manual costs $6. Contact 
Motorola s Liteiilture Distribution 
Center, P.O. Box '20924, Phoe­
nix, AZ 85036. 
• Anza Research (Cupertino, 
CA) has put a bibliography o[ 
neural network references on 
disk. NeuralBase contain s more 

1
than 2700 annotated enmes. 
Fortunately. the program lets you 

Qlllinue.d 
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For such _5JP icalions to be devel­ Wave sy tern ee February Microbyte l  
search for information u ·ing 77  oyed, the operating system will have to i an embedded object y tem but that  
keywords. The disk . which run  provide objecl suppc;>rt. OS/2 w·11 have it fa!.ls short becau e the lack o a com­ .... 
on the fBM PC and compatibles added functionality that wil enable the mon subroutine library level prevent  
with at least 5 f2K byLes of mem­ operating system to better help applica­ the object anagement capabilitie from  
ory. ell for different prices . de­ tions manage data. Gates said . being fundamental to the system .  
pend in on which year you want:  · In an object-oriented development Although object-oriented languages .J 
the entire costs $300. environment," he explained, "the oper­ like Smalltalk are available, Gates has 
• Migent (In line Village , NV). ating system has to get involved . You doubts about introducing any new Ian  
maker of that cute little Pocket  want the system to help you guages . : question anyone' s strateg of  
Modem. has not haa an easy  find things and keep track of where introducing new computer lanSHages  
first year. Lawsuits and laxofts  things are moved or tell you that you are after> L988 and trying to get people to  
tend to put a damper on things.  deleting something that is being used in write applications in them.· he aid .  
The company had hoped to get  otfier places." He added that ' the real "I really think that our current language  
ome positive publicity with it  hard part of this is sending around with object management extens ions can  

advanced publishing package ,  linked data, and nob dy has been, able to permit u to deal with the graphical  
Impact, which we 've heard com­ make that easy . ¥ou are not gomg to world . I think over the next year. we II -,.I

•. ,..
bines editing, graphics, and page get the full leverage of application be able to make development ot' these  
composition. But at MacWorld  wqrking with applications until we get  
Expo. where Impact was to make  this inside the operating system."  
its debut, the company nixed the  Gates said Hewlett-Packard's New  
intro.  
• Thirteen companies so far  
have signed up to participate in  Postscript Will Get Faster of electronic 
of su rconductors at the Mi ro­ For those of you who've complained  
electronics and Computer ech­ about how long it takes your Postscript  
nology Corp. (Austin, TX). MCC  printer to produce CQpy, be patient.  
aid th_e baker's dozen consists  Adobe Systems (Mountain View, CA)  

of Bellcore. Boeing. Control  has come up with ways to speed up  
Data , Digital Equipment, E. I.  execution , and users should begin to  
du Pont . Eastman Kodak. General  reap benefits before the end of the  
fi lectn , Harri . 3M, otorola.  year. a type of print rand complexity Of  

CR, Rockwell , and Wes ing­ Adobe president John Warnock told image involved to state speed gain -1 

house. Microbytes that the company realized a definit ively. 
• Logitech (Fremont. CA) has yea.r: ago that the version of Post Script How soon will the faster version be 
started shipping its package aimed used with laser printers simply Wdsn 't available to end users? That tlepends on I ­

at turning regular o ld PC into fas enough for Display PostScript the printer manufacturer . aid one Adobe 
spiffy graphics systems . The ver ion of the language that create spokesper on_ Warnock aid it ' · <:;hed­ 
t-Ogitech Graphics Subsystem  image on a video monitor . uled to be delivered to printer makers  
provides a mouse , EGA board  Instead ofpatching Postscript to in the fall but that he ants to make ii  
(640- by 480-pixel resolution) ,  work on the display, Adobe developed happen ·ooner than that if po. sible.  
AutoSync monitor (normally  new algorithms that reduce overhead How current owners of PostScripted  
$699), and u)gitech PluS_an  and reorganize the way Adobe PostScript printers benefit from the performance  
i"aintShow software. All that for  works. Because of these changes, the increa e will be left up fO the individual  
S,99,9. program doesn't have to go into and out printer manufacturers . Conceivably.  
• lBM (Rye.cBrook, NY) is of­ of the interpreter when performing manufacturers could produce new 'ROMs  
fering a hardware setup that hooks low-level op<!rations said an Adobe pro­ that would then be installed in their  
to a PS/2 and voices what's on grammer. Warnock said that later this printer · .  
the screen. The $600 Screen • I 11• • 11 ""-...._  

Reader designed for blind and  
I-Tvisually impaired people, con ists Chips Brings PS/2 Clones One Step Closer ... · ' 

of a keypad, program. and docu­ 
mentation in disk or audiocassette Chips & Technologies (San Jose, CA Personal computer that are compat­ 
form. A 1ex1-10-speech synthe­ has· brought clones ofIBM's PS/2 com-· ible with IBM ' s PS/2 Model 80 and built  
size r is required . For more infor­ puters one step do er to reality with around C&T' s new Chips/28 chip set  
mation. telephone (800) 42 - two new chip sets that it says are fully will be able to run at up to 25 MHz. will  
2468. compatible with IBM' s Micro Channel use memory of up to 16 megabyte ,  
• CalComp (Anaheim, CA/ and Architecture. Although he wouldn't will provide better graphics than JPM 1  

Minolta Cwnera Osaka. Japan) name any specific PS/2 cloners, C&T PS/2, aad will be cheaper to build and  
are teaming up 10 design and sell chairman Gordon Campbell told Micro­ sell , lhe company says . One reason a  
c9lor plotters that fit on desktops. bytes that users will begin seeing C&T-based Model 80 compatible will  
The A- and B-size plotters will Model 50 and 60 clones by the end of the be less expensive is that it will require  

they II start 
use thennal-transfer technology . second quarter. perhaps by Spring 75 device s on the system motherboard  
' fhe companies sa COMDEX in Atlanta . He said Model 80 117 less than [BM 's. Less-expensive  
shipping the unils soon. clones wiU be ·a little behind ' but JOO-nanosecond dynamic RAM chip  

should be available by the third quarter. t o111i1111ed 
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new applications virtually as easy as 
normal types o ·development with older 
applications. 

year, the revised technology will be ,,.,,. 
moved to the printer ver ion of the 
language. 

Adobe programmers would not c m­
ment on how much performance im ­
provement users would enjoy. stating 
that there are too many variable { ·uc h 
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running at 16 MHz wjth 0.5 to 0. 7 wait 
states can be used (as compared to the 
more expensive 80-ns, 16-Mijz, one­
wait-state DRAMs used by IBM) to 
further lower system costs. 

C&"T s new Model SO-compatible 
chip set, called the Chips/280, consists 
of a CPU/Micro Channel controUer, 
an advanced memory controller, an ad­
vanced direct-memory-access (DMA) 
controller, data address buffers, a sys­

mance DMA. On 6-MHz systems, for 
instance, Chips/280 OMA runs at 10 
MHz, while IBM DMAnms at 8 MHz . 

C&T says that machines built 
around its Model 50/60­ compatible chip 
set, the Chips/250, wilJ be able to run 
at up to120 MHz and use memory of up 
to 8 megabyte . A C&rr-ba ed PS/2 
compatible will require only 68 devices 
on the system motherboard 51 less 
than IBM's. The chip set u es less 

th IBM equivale.nts. Because the 250 
is tightly coupled with VGA a last VGA 
cycle cuts IfO and memory cycles by 
50 percent as well, C&T engineers say. 

Memory above 1 megabyte i treated 
as LIM 4.Qexpande.d memory , and ap­
plications requiring lar e amounts of 
memory can incorporate up to 8 mega­
bytes. This includes on-chip EMS sup­
port with four mapping registers and up 
to four external EMS mapper chips for 

.... 

tem peripherals controller, a multi­
function controller, a hard disk control­
ler chip set (from Adaptec) , and a 
custom or standard micro chip. 

C&T claims that its".280 chip set 
provides several enhancements over the 
IBM Micro Ohannel implementation, 
including multilevel arbitration control 
on therMicro Channel and high-perfor-

The $40 Million Question is: Who will 
be the first to produce a Micro Channel 
clone? C&T s chief, Gordon Camp­
bell, would not comment on w o the 
company's customers might be for its 
Micro Channel-compatible chip set. But 
it's a good guess that C&T's current 
crop of OEM customers-companies 
like Tandy, for instance-would be 
possible cloners. 

Tandy certainly ee s like a good 
bet. RecentJy , a member of Tandy's 
R&D department told us that the com­
pany has big plans concerning product 
announcements in the third 
the time when the Texas company tradi-

Game That Inspired Red October Coming to Computers 
Back in 198 L. a Maryland insurance As with the original game , the ba ic like package for the Macintosh from 
agent by the name of Tom Clancy took premise of the computer edition is NAID Nantucket Corp., for manipulation and 
some time out one weekend to play a versus USSR in North Atlantic war­ development. 
board game called Harpoon which in­ fare . ou act as commander of a major Much of the work now under way at 
volved naval warfare between NATO NATO task force. Soviet and American Three-Sixty involves data compression. 
and the USSR. Within the next few battle platforms (e.g .. ships , planes, and particularly oflthe images of air­
weeks, Clancy became friends with missiles) in use today of the craft. and submarines digitized from 
Larry Bond, the game' s author and a game 1 which is so up-to-date that simu­ photos and scaled to size. To generate 

expensive 200-ns JO-MHz DRAMs as 
compared to IBM's 1>20-ns 10-MHz 
memory chips . The 250 can also use 
eirher 150-ns 12-MHz DRAMs or 120­
ns 16-MHz memory.) 

The 16-bit Ghips/250 set uses a 
"matched memory" implementation that 
C&T claims provides 50 percent faster 
Micro Channel memory cycles than on 

lionally introduces new products. 
When asked what could be bigger than a 
386 clone and a laser printer 

1 
wh.ich 

the firm introduced last year, the Tandy 
staffer would say only that those previ­
ous announcements would "pale in com­
parison" with the coming introduction . 
1ndustry watchers have said that the first 
to produce a PS/2 clone will be a corn­
pany with enough money to fund the re­
quired research and engineering, as 
well as any legaJ fees that migh( arise if 
IBM claimed its property was being in­
fringed upon. 

With the tools now available to 
readily put together PS/2 clones, PC 

full implemen tion. Memory cycles that 
run al 187. 5 ns are suiported. A four­
way page interleave memory archirecture 
allows for slow DRAMs that can oper­
ate at higher clock speeds with wait 
states between,0.5 and 0.7. Address re­
covery and memory remapping logic are 
included, a is automatic BIOS real! ­
cation of bad bJocks. 

manufacturers-at least those who are 
C&T OEM customers-can now begin 
making more concrete plans and an­
nouncements. Manufacturers have pri­
vately tol1l Microbytes Daily that they 
plan to introduce Model 60 clones first 
because they believe thes machines 
offer the greatest sales potential. Ac­
cording to what potential cloners have 
told us, the second most pop Jar PS/2 
compatible will be the Model 80 , while, 
they the odel 50 as offering the 
least market potential of the three sys­
tems. So far 1 on,Iy one manufacturer has 
indicated that it will focus firsLon 
a Model 80- type machine. 

member of the Naval War College. Out 
of their friendshjp came The tfunt for 
Red October and Red Stonn Rising , 
two ofthe best-selling books in this 
decade. 

Bond's latest project is a computer­
ized version of his board game, which 
we saw demonstrated at the winter 
Consumer Electronics Show. Bond is 
working with software developer 
llhree-Sixty Inc. Campbell, CA) to 
br.ing out both an MS-DOS and a Mac­
intosh version of the game, which should 
be on the market soon and will sell for 
around $50. 
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graphics , progranuners created a library -, 
of high-resolution pictures (digitized 
from photos) of military hardware. 

Although none of it is cla sified the 
FBI regularly checks Bond' database), 
the game contains information rarely, 
if ever. seen by the general public, par­
ticularly the digitized photos and de­
tails of Soviet ships and submarines. For 
this reason, Three-Sixty president Tom 
Frisina told Microbytes , the game i in 
many ways a lesson in current events. 
"Harpoon is not a war-gamer1 s product. 
It is for the general publ ic " he said. 

lated Soviet submarines incorporate the 
sere /dr.ive mechanisms sold to the 
Soviets by Toshiba and Kongsberg 
Vaapenfabrik. You must learn about the 
strategy and tactical weapons at your 
disposal and acquaint yourself with the 
Soviet strengths and weaknesses . 

To develop the software, Three-
Sixty programmers transferred informa­
tion relating to strategy and other nec­
essary data from Bond's database 
(created with Odesta's Double Helix 
program) into Microsoft Excel for con­
ersion to MSF format . They then 

loaded the data into McMax, a dBASE­

I 
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Better Color Displays Through Chemistry 
Research into phoiochemicaJ reactions 
of color dyes applied to semiconductor 
materials could lead to the develop­
ment of very thin flat-screen color dis­
plays. Chemists at the University of 
California at Irvine have found that by 
coating a substrate with a thin layer of 
dye and shjning light on the surface, the 
dye reacts and changes color. llheir 
studies are also pointing toward more 
efficient means of semiconductor 
processing . 

John C. Hemminger, professor of 
chemistry at UCI and director of the 
recently formed Institute or Surface 
and Interface Science, said that one ex­
periment consists of electrochemically 
depositing Prussian whjte dye on the 

surface of common semiconductor sub­
strates', such as strontium titanate. Nor­
mally, electrons in the dye and semi­
conductor remain stable because they do 
not have enough energy for migration . 
But when light strikes the dye, the added 
energy causes electrons to migrate into 
the semiconductor material. 

The loss of these electrons from the 
C!ye initiates a chemical reaction that 
changes the white dye into blue wher­
ever the light hits the dye film. Applying 
a small neutralizing voltage returns the 
dye and substrate into their previously 
stable condition and changes the Prus­
sian blue back 10 Prussian white. "What 
we are able to do is modify a dye fil 
in a eversible manner and use it to write 

images on its surface,'' Hemminger 
said. Experiments have indicated that 
other dyes and wavelengths of light 
might react to produce, a full color 
system . 

The chemistry also shows promise 
for semiconducto processing. Experi• 
ments have hown that passivating­
placing a protective coating on-semi­
conductor material can be accom­
plished without using complex masking 
and etching procedures. In the future, 
laser light ight activate thin chemical 
films to produce protective coatings on 
a wide variety of materials. Hemminger 
said that already chemists have experi­
mented successfully with passivation of 
the material used in infrared sensors . 

Computer Companies Think There's No Place Like Home 
Home offices and home-based busi­ have already set up divisions targeting personal computer, printer, fax ma­
nesses are quietly emerging as a major the home-office market. chine, copier, voice mail, an telephone. 
segment of the mass-market computer What attracts companies is the size "People involved in home-based busi­
and electronics business. Companies of the potential market. Most manufac­ nesses spend an average of $5200 a year 
like Blue Chip, Sharp, and NEC are al turers believe the basic hardware re­ on business equipment and software, • 
vying for a share of it. Sharp and NEC quirements of a home office include a con1i11ued 

With Maplnfo, More Ways 
irhan Ever To Map Your Data 

Pil Map. Automatically use exis!DJ 
database (lrom dBASE Ill or others) 
with street maPS that we can 
Maps from over 300 U.S. cities and 
towns aJTtain all messes,acruate to 
the correct block and side of the 
street Type any address and Maplnfo 
will find It for you. Gall to the screen 
your complete record. 

Mapufh7(/(Q)  
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Thematic. Use our ooundaries (state 
or county) or draw your own (sales 
reoioos, etectkJ1 distJicts. etc.). Create 
adatabase for the ref.lion (population, 
average Income, etc.) Color code 
l:xlundaries or entire ref.lions based Oil 
parameters you define. 

And that's just asample. If you need to map your data, Maplnfocan do II for as littl8 as S750. IBM PC or 
100% compatibles, with 640K memory, ahard disk drive, and graphics capability. 

To order, call In New 'lbrt State, call 1-518-274-8673 (Telex 371-5584). 
Maplnfo Corp., 200 Broadway, Troy, NY 121 80 

OBASE Ill ls a lrademarll or Ashton-Tare. IBM ano IBM PC are rrademarlls of lntemauonal Business Machines CIJ IJJ. 

Circle 155 on Reader Service Card 

Presentation. Use power1ul graphics 
commands to add your own titles, 
legends and text. Create arrows. 
wmiws or callo.Jts. Tum oo cr ott laOOts 
of points. streets, bridgeS, regions, 
etc. 

Visual Database. Draw anythirYJ from 
atm to ailaaft desbl. St!Je data 
oo any IX)int or region.Create multiple 
layers to add flexibility to your display. 



You've created a file or document on your 
PC. Now what? 

Because most business information needs 
to be communicated, most people print the 
computer file and send the papers by mail, 
courier or fax. Or maybe send a floppy disk. 

If the recipient needs to manipulate or 
revise the data, it must be rekeyed. 

That' the time-honored-and th time­
consuming-way of doing business. 

What' a faster, cheaper, better way? 
Western Union EasyLink• service. 

We tern Union EasyLink lets you send 
and receive data and documents between 
comput rs. Without a detour onto paper or 
the inconvenience of a courier. And you 
can b sure what you send is exactly 
what's received. 

You can use EasyLink to move the infor­
mation that moves your business in sec­
onds. You can move orders and text files. 
Receiv reports and graphics. Even send 
product specs and spreadsheets. 

Fast revisions-without rekeylng 

EasyLink connects the computers you use, 
regardless of type or location. Files on one 
computer can be sent to other computers, 
eliminating the need to rekey data. 

More than just computer 
communications 

EasyLink even lets you send messages to 
fax machines. Reach your company's 

IFYOUCREATE /TONAPC 
SEND /TONAPC 
WITH EASYLINK 

mainframe. And communicate between 
offices or businesses. 

Be t of all. the cost of sending a message 
is comparable to a postage stamp. And 
unlike telephone, the distance makes no 
difference. 

Westem Union-a leader 
In electronic communication 

With EasyLink , we're bringing proven 
reliability to today' technology. And you'll 
get added valu with EasyLink services 
like largest electronic 
library with more than 800 databases. 

Let EasyLink take your PCs from creation 
to communication. To learn how jOUr 

business can benefit, return the coupon. 
Or call: 
1-800-624-9000, ext. 7182 

l YES, tell me m,;;; - - - - - , 

J Show me how E.asyLinkcan tum my company's I 
PCs into an efficienl. economical new way lo I 
communicate.I 

I IameI ntle Ipn nt) 

I Company I 
I Bus. Address I 

Ci1y/ S1ate/Zlp I 
I Bus. Phone( 

I 
I 

Mall to: w..tam Union EuyLJnk 
II 

P.O. Box 37472 
Omaha. Nebraska 68137 II Or call: 1-800-624-9000, art. 7182L__ ________ _J 

© I. We>1crn Union Colporatl<lll Circle 294 on Reader Service Card 



HARMONY COMPUTERS 
2357 CONEY ISLAND AVE (BET AVES T & U) BK LYN . NY 11223 

ORDER DEPT ONLY 800-441-1144 OR 718-627-1000- INFORMATION 718-627-8888 

NO ADDITIONAL CHARGE 
FOR CREDIT CARDS 

IBM PS II MODEL 30 (20 Meg) $1679.00 
EPSON LX 800 $ 189.00 

PANASONIC 1091 i II 
COMMODORE 1280 

$184.00 
$449.00 
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Julian Cohen, chairman of the American 
Home Business Association, told 
Microbytes. 

With over 13 million home busi ­
nesses in operation today, that translates 
10 a possible $67 billion industry . 
Cohen conceded that not all home-based 
businesses currently use personal com­
puters, but he did claim that 70 percent 
of them do, up from 50 percent just 3 
years ago. 

Blue Chip president John Rossi said 
his company, wh.ich markets low-priced 
IBM-compatible computers and pe­
ripherals through mass-merchant chan­
nel such as Target and Wal-Mart, has 
made a major commitment for 1988 to 
attack the home-business/home-office 
market . Blue Chip will introduce a laser 
printer, a fax card, and a voice-mail 
card over the next few months. 

Cohen and Rossi agree that software 
remains a stumbling block for home­
based businesses . "The industry is not 

MICROBYTES  

writing software for the comprehensive 
needs or the home business . ., said 
Cohen. "There are software programs to 
help individuals keep track of their 
personal investments. Why not progrc1ms 
designed specifically to help home ­
business owners keep track of the ge­
neric functions of their enterprises?" 

"How does someone justify paying 
$500 for a software package when they 
only paid about $500 for the com­
puter?" Rossi asked. (Blue Chip's entry­
level personal computer sells for 
$599.) He added, however, that when 
the perfonnance benefits ju Lify it, 
home-business owners do buy the high­
end word-processing and preadsheet 
programs, even if they will be running 
them on low-price computers. 

While there might be no place Like 
home for working, the co ts of etting up 
an office are not trivial. Some opera­
tors of home bu ines es estimate an out­
lay of $5000 to $7000. "You can get by 

pretty cheaply if you settle for used fur­
niture,' ' said one man who runs a busi­
ness out of his house. "You can spend 
the money on a fax machine or a laser 
printer instead ." 

Some observers expect those cost to 
drop. As more companies get into the 
busine s of fax boards for personal 
computers, for example, they could 
drive the prices down . 

However. some members of the 
computer industry, many of whom work 
al home, said they've heard it all be­
fore: another big booming business that 
goes bu l. One industry watcher said. 
"Sure, there are lots of people who want 
to set up shop at home and who'd like 
to buy this equipment. But ail it takes is 
one recession, or a couple months of 
les work than usual, 10 wipe ou1 the 
avings that these people would use to 

buy this equipment. In their enthusiasm. 
some of the prognosticators forget to 
factor in thing like reality." 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also wall/ to keep track 
ofinnovative uses of that technology. Ifyou know ofadvances or projects that involve research releva111 to microcomputilzg and 
want to share that infomzation, please contact us. Call the Microbytes staffat (603) 924-9281, send mail on BJX to Microbytes. 
or write to us at One Phoenix Mill Lone, Peterborough, NH 03458. 
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Upgrade Your Technology  
We're Programmer's Connection, the leading 
independent dealer of quality programmer's 
development tools for IBM personal com­
puters and compatibles. We can help you 
upgrade your programming technology with 
some of the best software tools available. 
Comprehensive Buyer's Guide. The CONNECTION, 
our new Buyers Guide,contains prices and up-to-date 

ofover600programmers development 
tools by over 200 manufacturers. Each description 
covers major product features as well as special re ­
quirements, version numbers. diskette sizes, and 
guarantees. 
How to Get Your FREE Copy: 1) Use the reader ser­
vice card provided by this journal; 2) Mail us a card 
or letter with your name and address; or 3) Call one 
of our convenient toll free telephone numbers. 

If you haven't yet received your copy of the 
Programmer's Connection Buyer's Guide, act 
now. Upgrading your programming technol­
ogy could be one of the wisest and most 
profitable decisions you'll ever make. 

USA ........ 800-336-1166  
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Lattlee CCompile! l'ftS. 32 lrom l.aaa 
MilR Wllliams l.el's C wilfr Fffi csd.... 
Unlware 68000 CCross Compilerby SDS 
Uniware z.ao cCross Compaor 0y sos . 

database management 
...................... 

d8ASE IU Plus IJ)'ASMltl-Tale •.. .. 
dBfasl G84SE I l'tJs COtrlJ by ............... JlfM 

.............. - ... 
......... 

List Ours 

495 377 FoiBASE+/386 Dyfo.tSalrilere .............  
195 129 Genife< /JyD)flli .... -·  
595 529 OuidtSilller l!yWl)ltffedl .......... ..  

S95 529 R:Base 5000 lly Mc!ml .._.. ... ...........  
195 155 R:Base SySlem Vll)'Mleroml.........  
595 539 Tom Retlig's UbralY Or /Om Re!W & Assoc  
995 869 UI Pro0rammer ll)'Vl.llSQ'I  

dlgitalk products 
175 135 SmaDtartvV .. .. ............................  
129 99 EGA/VGA Color Option ..  
175 135 Goodies Olskonc #1  

595 399  
395 249  -
599 349  
495 359  
700 439  
100 79  
295 239  

100 84  
50 45  
50 45  

129 99 Goodies Oillcellll 112 . New 50 45  
129 99 Goodies Diskette 113 Jlcw 50 45  
129 99 Smalhalk/Convn 50 45  
275 199 smantanvv 286 -200 159  

golden bow products 
167 105 Vcachc .. .............................. 
495 359 Vlealure 11.l'dOsk Uiltl)' .. 
72S 525 VlealU1e Ooluxo 
995 725 Vopt llsk f.Atlrty 
r95 
150 

125 
99 komputerwerk products 

85 
HlO 

57 
64 

flllally BA.9C 10iA11eS . 
Finally Modules ..................... 

100 64 Finally XGral 
100 
100 
100 
70 

100 
100 

64 
64 
64 
47 
64 
64 

logitech products 
LOOIMOUSE IMe1.t?S ' 
LOOfTECH Modula·2 Oevelopmonl Svilcm 

Modula·2 Compiler Pack 
Modula·2 Toolkit 

395 
100 
100 
100 
100 
70 

100 

259 
64 
64 
64 
64 
41 
64 

microport products 
OOSMeroe28S Specty 2·Usro at 111*111100 
DOSMeroc38S 2·Usetl; ...... 
OOSMerve386 li*'>red U$etS 
Syslem V/386 Complele Pac:lulge 
Syitem V/AT Complete Package . 

100 64 microsoll products 

150 119 
Micr0$0H CCompiler 5w;Cakl'cw 
Micro$0fl COBOL Compiler Wlln COBlJI.. bl!< 

100 69 
500 

75 
995 
995 

265 
54 

829 
829 

Microsoft FORTIIAll 
Mlcro$0H Macro Assembler.......... 
Microsoft l'.lfleres ... 
Microsoft Pascal COmpllet 
Microsolt Ouick8ASIC 4 
Microsoft OuickC 

695 379 Microsoft W1100ws 
695 389 Microsoft W111dows 386 
69 59 Microsoft Wl/ldow$ Development Kit 

169 99 Microsoft Word ..................... 
395 249 Microsoft W0<k$ 

50  
80  

120  
50  

99  
99  
99  

CAl.l  
249  

99  
169  

149  
395  
495  
799  
549  

450  
700  
495  
450  
150  

CAU  
300  
99  
99  
99  

195  
500  
450  
195  

Circle 217 on Reader Service Card 

ORDERING INFORMATION  
fREE SHIPPING. Orders wiUHn !tie USA (including 
Alaska & Hawail) a<e shipped FREE via UPS Call lor 
express shipping rates. 
NO CREDIT CARD CHARGE. VISA. MasterCard and 
DiscoverCaro are accepteo at no extra cost Your caro 
Is charged when your order Is shipped Mail orders 
please include expiration dale and authorized signa­
ture.  
NO COD OR PO fEE. coos and Purchase Orders are  
accepted at no extra cost. No personal checks are ac· 
cepled on COO orders. POs with net 30-day terms 
(with lnhial minimum order of SI 00) are available to 
qualllred US accounts only.  
NO SALES TAX. Orders outside of Oh io are not  
charged sales lax. Ohio customers please add 5% Ohio  
tax or provide proof ol tax-exemption.  
30-DAY GUARANTEE. Most of our products come  
wllh a30-day documentation evaluation period or a30­
day relurn guarantee. Plea se nole !hat some manu lac·  
turers restrict us from offering guarantees on their  
products. Call for more information.  
SOUND ADVICE. Our knowledgeable ICchnlcal SlaN  
can answer technical questions. assist In comparrng  
products and send you de1a1ted product Information  
tailored to your needs.  
lllTERNATfONAL ORDERS. Shipping charges IOI In·  
ternatrona l andCanadian orders are based on theshrp­
ping carder's standard rate. Since rates vary between 
carriers, please call or write lor the exact cost. Inter· 
national orders (except Canada). please include an ad· 
dltional S10 for export preparation All payments must 
be made with US lunds drawn on a US bank. Please 
Include your telephone number when ordering by mail. 
Due 10 regulations. we cannot ship to all 
counules.  
MAIL ORDERS. Please include your telephone num­ 
ber on all mall orders. Be sure to specify computer.  

complier or hardware imenace(s). Send mail orders 
to: 

Programmer 's Connection  
Order Processing Oeparlmenl  

7249 Whipple Ave NW  
North Canton, OH 44720  

periscope products  
Periscope I •"Yr 8-0illu  
Periscope \I wr(IP NMI Bn;ai<oof SMIC/I  
Poriscope ll·X Sc11.vn In'/  
PeJisC<Jpe 111 8 A / >f!l5.1DIJ  

Pe..iscopellt IOMlll>ffWI ......  

peter norton products 
Norton Utitities 

NU11on Commander 
NU11on Edit0< Ne-; Verso! 
Norton Guides SpedylJlngua(Jf 
Hor1on utilities 

sco products 
SCO FoxBASE + ..... .New 
XENIX System Vlor PS/2 11{ SCO . .. New  
XENIX Svilem V 286 by SCO  
XENIX Svi lem V386 Oy SCO  

soil warehou se products 
mullSP-87 lnterprctet 
mullSP-87 lntcrprcler & Compiler 
muMATH·83 

other products 
Briel 0y SoUoo Systems 
Carbon Copy Plus by Mend.Yi TedW:iotJy 
Cross Assemblcn .?SOOAD 
Dan Bricklln's Demo II by SoltWan: C>Yr.tn 
Desq\liew (/llll/ .......... ""' 
Olsk Optimlzor by SolllOOC 
Olsk Todlnlclan byPm>e SoU.cll1S 
Disk Tochnlclan + Dy Pm>e Sotrtms 
Flow Chatting II+ llyPanm 4Rinat• . J/f.w 
lntlant Replay lll oyMISlr.icnnlJS J/t'N 
MiniProbe Oy AWi 
Mace 
MalhCAD lly Mill/JSolr ... .. Rew 
QpHech Sorl by Oaia Pmc ... 
Peabody /lyCO(Xil lrtl. ..... Jlew 
Quinn-Curtis Producls AIVdllel.eS ... ...... .... 
STATGRAPHICS byS73C ... 
TllB IJ)'&xronS)(ltem! Sol-e 
Turbo Programmer lly ASOI 
Ventura Desktop Publishe< /Jy XEROX New 
XenoCopy·PC by XlJIOSOfT 

3.16  
;75  
MS  
995  

1095  

150  
75  
75  

100  
100  

795  
CALI. 
1295  
IJ95 

300  
.:00  
])() 

r95 
195  

GAU  
195  
13() 
70  

100  
130  
229  
150  
395  

99  
349  
149  
100  

CALL  
895  
100  
289  
895  
80  

47  
74  

111  
47  

85  
85  
85  

CALL  
199  

75  
139  

129  
345  
429  
669  
465  

285  
439  
319  
285  
99  

CALL  
189  

66  
66  
66  

129  
299  
285  
129  CALL for Products Not Listed Here 

275  
139  
105  
795  
875  

89  
55  
59  
65  
59  

595  
CALL  

979  
1145  

199  
259  
199  

CALL  
135  

CALL  
179  
105  
59  
89  

119  
189  
129  
369  
85  

269  
99  
89  

CALL  
649  
89  

229  
499  
69  



Nobody ever said programming 
PCs was supposed to be easy.

But does it have to be tedious 
and time-consuming, too? 

Not any more. 
Not since the arrival of the 

remarkable new program in the 
lower right-hand comer. 

Which is designed to save you 
most of the time you're currently
spending searching through the 
books and manuals on the shelf 
above. 

It's one of a quintet of pop-up
reference packages, called the 
Norton On-Line Programmer's
Guides, that actually gather your
data for you-:on OS.12 API 
or your favonte programnung 
language.

Each package comes complete 
with a comprehensive, cross­
referenced database crammed 
with just about everything_you
need to know to write applications. 

OS/2 KERNEL API (lM of data) 
• Kernel API: Describes al l OS/2 AP! 
services: DOSx.KBDx,MOUxand VlOx. 
• Structur Thble : Lists all of th 0512 
data structures used in the Kernel API. 
• Conversion Guide: DOS-to-0512 table 
shows which 0512 calls replace DOS 
and ROM RIOS servic s. 

ASSEMBLY (GOOK of data) 
• DOS Service Calls: All I T 21h serv­
ice , interrupt , error codes and more. 
• ROM BIOS Call : All ROM calls. 
• Instruction Set: All 8088/86 instruc­
tions, address ing modes, flags, bytes per 
instruction, clock cycles and more. 
• MA M: Pseudo-ops and assembler 
directives. 

BASIC (270K each database) 
• IBM BASICA, Microsoft QuickBASIC 
and TurboBASIC. 
• tatements and Functions: De cribes 
all statements and built-in library func­
tion . 

"authoritatively detailed" to 
describe the information 

C (600K each database) 
• Micro oft C and Turbo C: De cribe 
the C language. 
• Library Function : D tai led de crip­
tion of all functions. 
• Preproc ssor Directives: Describes 
conm1ands, usage and syntax. 

PASCAL- Turbo (360K of data) 
• Language: Describes stale men ts, syn­
tax, operators, data type and records. 
• Library: Describes the library proce­
dure · and functions. 

FE ATURES (all versions) 
• Memory-resident-uses just 71.K. 
• Full-sen.en or moveable half-screen 
view, with pull-down menus. 
• Auto lookup and earching. 
• Tuols for creating your own databases. 
• More data: AJl five orton Guides fea­
ture a variety of tab) s. including ASCII 
characters. line-drawing characters. 
keyboard scan codes and much more. 
• Includes both 0512 protected mode 
and DOS version . 

contained in the Guides. Ifyou'd rather see for 
Not to mention a wealth of wisdom from yourself.you might take a moment or two to 

the Norton team of top programmers. examine the data box you just passed) 
(PC i%ek used the words "massive" and You course, find most of this infonna-

Designed for rhc IBM• PSl2 and PC families.and 100% compatibl . Avai lable at most software 
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•  

tion in the books and manuals on our shelf. 
But Peter Norton -who’s written a few 

books himself- figured you’d rather have it 
onyour screen. 

Instantly. 
In either full-screen or moveable half›

screen mode. 
Popping up right next to your work. Right 

AGuides re ference summary Summary dnta expands on �
screen (shown in blue} pop. up on command into t!X 1ensivc delail �
top of Lhe program you·re working And you can lect from a wide �

on (shown in green). variety of infonnalion. 

where you need it � • 
This, you’re probably thinking, is precisely 

the kind of thinking that produced the classic 
Norton Utilities. 

And you’re right 
But even Peter Norton can’t think of 

even1:him!. 
Which iS why each version of the Norton 

Guides comes equipped with a built-in com-
dealers, or direct from Peter orton Compuling. lnc..2210 Wilshire Blvd. t 186. nm Monica. 

Circle 110 on !Uadt r Stn •ice Card (DEALERS: 211) 

piler- the same compiler used to develop the 
databases contained m the Guides. 

So you can create new databases of your own, 
complete with electronic indexing and cro ›
referencing. 

No wonderPC refers to the Guides as a 
"set of programs that will delight programmers’.’ 

Yourd aler 
will be de›
lighted to give 
you more infor›
mation.All you 
have to do is 
call Or call 
Peter Norton 
Computing. 

Anda k 
for some 
guidance. 

�
COMPUTING 

90403.213-4 53-236LVisa and tcrCard w I •om � C l 88 Peter Nonon Computing 
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LETTERS  

This Time for Sure 
Thank you for printing my letter ("Forth 
and the NC4016 ," Letters , December 
1987). However, in transcribing the code 
fro m my letter to your magazine. numer›
ou errors appeared. See Ii ting l for the 
correct code. 

When writing Forth code, it is impor›
tant to keep the spac ing between 
" words." If this code was entered as it 
appeared in the magazine , it would not 
run, because the interpreter would not be 
able to recognize the "words" defined. 
Also, in Lhe word FIBTEST, Lhe letter 0 
was used instead of Lhe number zero (0), 
which, of course, would play havoc with 
the interpreter. 

Also. the la t statement in the word 
FIBTEST would be better written in co›
lunmar form, as follow : 

CR." Fibonacci (" 
NUM2U.R.") = "U.; 

Dougla Ross 
Gree11belr, MD 

Listing 1: Reader Douglas Ross 's correct Forth code. 

100 CONSTANT NT IMES ( NUMBER OF TIMES TO COMPUTE FIB V/\l.UE ) 
24 CO STANT NUM ( BIGGEST ONE WE CAN COMPUTE IN 16 nITS 

FIB ( Ul -- U2 RECURSIVE 
DUP 2 > � IF DUP 1 - FIB SWAP 2 - FlB + �

ELSE DROP 1 �
THEN �

FIClTEST ( -- ) �
CR NT I MES U. . " ITER/\TIONS : " �
0 ( MAKE SURE SOMETHING 15 ON STACK �

TIME S 1 - FOR DROP UM FIB NEXT �
CR ." Fibonacci(" �
NUM 2 U. R ." ) � " U. ; �

A Tale of Two Integers 
As a delighted u er of QuickBASIC ver›
sions 2.0 through the incredjble 4.0, I 
find it an increasingly valuable program›
ming tool. However , while running some 
ex i ting GWBASIC programs through 
QuickBASIC 4.0, I found the following 
problem: 

10 B%=JO 
20 A=B% *B% 

will work perfectly, but changing B% to 
JOO will not. It seems Lhat multiplying 
any two integers forces the product vari ›
able to integer type , regardless of declar›
ing or implying it, using double-precision 
floating point, or whatever else you can 
think of. The same thing happens with 
addition if the sum is outside acceptable 
integer range. This turns out to be true in 
QuickBASIC 2.0 and 3.0 also, though 
it• not a problem in variou ’ street" 
BASICs. 

l wrote the people at Microsoft about 
this problem and asked if they had any 
solutions. A very plea ant fellow calJed, 
and, after going over it a bit , he guessed 
that it was a storage problem and said that 
the company would look into it. 
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1 di like modifying any debugged , 
lengthy programs unnecessarily• it take 
so long to get the new bugs out. The best 
kludge I have found so far is to convert 
the integers to floating point before the 
calculation , a follows : 

10 B%=JOO 
15 B=B% 
20 A=B * B 

When Lhi popped up, it drove me crazy 
until I remembered that an elderly PDP›
11 FORTRAN compiler did something 
similar and , fortunately. was docu ›
mented . I pa s this along to apprise others 
of the problem and to ee if anyone can 
suggest a more elegant solution. 

Peter Crosby 
Claremont, NH 

Thanks for the IBM Issue 
Congratulation for an uncommonly ex›
cellent IBM special issue (Inside the IBM 
PCs, Fall 1987). I have seldom seen a 
magazine issue Lhat contain so many 
original features . 

I concur wilh the tone of the lead edito›
rial. Systems Application Archi tecture 
will be accepted when there are applica›

tions that u e it, and these application 
provide benefits that are not realized in 
any other way . 

Michael Geary’s "Spying on Win ›
dows " gets my vote as the best article. I 
know of at least six Window developers 
who got a copy of Spy and put it to work 
immediately . Greg Weissman’s "Com›
paring Disk-Allocation Melhods" de ›
scribed differences between the DOS 2.x 
and 3.x file -allocation scheme that are 
little known outside of Redmond, Wash ›
ington. and they ’ re useful to me in my 
work. Ray Duncan’s , Jeremy Sagan’s, 
William J. Claff’s , and Cohen and 
Hanel ’s articles all provided useful in ›
sights in their re pective areas. Richard 

cominued 

LElTERS POLICY : Wiren .mbmiuing a te1­
1er for publication. double-space ii on 011e 
side af rhe paper and include yo11r name and 
address. Express your commenrs and ideas as 
clearly and concisely as pos.1ible. We can 
prim listings and rabies along "'irh " /euer if 
they are short and legible. 

Because we receive hundreds of let1ers 
i;ac/1 momh , we camiot publislr all of 1he111. 
We can1101 re111m letters 10 0111/iors. Gener­
ally. it takesfournwmhsfrom tire rime we re­
cei\•e a leuer 11111il we publish it. 



Who Says FoxBASE+  
is Better than dBASE"?  

The Experts!  
Nicholas Petreley, Review Board: 
"FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an "excellen " in performance, with kudos for responding to 
user suggestions. For sheer productivity, ther i no other 
choice." 
P.L. Olympia, Foundm· & President, Nat-ional Dba.se Users 
Group I Government Com']Yuter News: 
"FoxBASE+ is a supercharged dBASE, wit.h al l the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE + , you are living in the dark ages 
and wasting your company's money." 
George F. Goley rv, Contn:buting EdUor, Data Based 

"The product is fast, very compatible, fast, easy to use, fast,  
relatively inexpensive, and very fast. In every test, FoxBASE+  
outperformed the other products. And p ople who answer the  
phone at Fox know what they are talking about."  
David Irwin, Form.er President/CEO, Data Based Advisor:  
"From the dBASE compatibility standpo int, FoxBASE + is fl aw­ 
less. From the speed standpoint, FoxBASE+ is unbelievable.  
From the "lazy factor" standpoint, FoxBASE + is perfect. '  
Glenn Hart, Contrib·uti ng Edito1; PC Magazine:  
"Initial tests of FoxBASE + were simply stunni ng. In many  
ways, FoxBASE + gives you the best of both worlds: all the ben­ 
efits of interactive development and debugging, plus the speed  
and code protection of a compiler."  

Pat Adams, F01.tnde1; National Dbase Users Group!NYPC 
Consultants SIG: 
"Imagine a dBASE without hugs! Imagine a dBASE that i at 
lea t ·ix times faster and comes with its own runtime 'com· 
piler.' Imagine a company whose tech support department is 
reachable on the first telephone call, and whose staff knows 
what it is talking about. Imagine all that-and more-and you 
have FoxBASE+ ." 

Adam Green, Contrilntling Edilo1; Data Ba.sed Advi.sor, 
dBASE Aulhor: 
"For the PC FoxBASE + has consistently set the performance 
standard ro: dBASE compatible languages. For the Macintosh , 
FoxBASE+ /Mac will set standards for innovation and leader· 
ship in a new dBASE implementation." 

Don Crabb, Contributing Editor, lrifo World: 
"You can expect blazing speed on the Mac. FoxBASE + /Mac 
breezes past tests that have proven stu mbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface." 
Why not join the experts-get your copy of Fox.BASE + now! 
Visit your nearest quaUty software dealer, or order directly 
from us by calling ( 419) 874-0162 . 

Because when it comes to speed, compatibility and value, 
nothing runs like a FOX! 

Nothing Runs Like a Fox. 
PoxBA E, f'ox RASE + and FoxBASE + are trademarks Fox Software, Inc. Perrysburg, OH 43551 
of Fox Software, dllASE and dBASE II I PLUS are lrademarks 
of Aohlon·Tale. Macintosh l a trademark of Apple Computer, Inc. 118 W. South Boundary (419) 874-0162 
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For IBM• PC's, XT's. A Ts and other DOS machines. 
This is the one you've heard so much about ­ with fast 

NEW 

Circle 93 on Reader Service Card 

compile times. small object code modules. no royalties. 
and clear error messages. Version 4.0 is based upon 
ANSl -74 standards with new features including : 
• Indexed files (ISAM) with up to 24 keys. This advanced feature requires the software 
package Btrieve which is optionally available@ $190.00. 
• Windowing, pop-ups, color and overlays. This advanced feature requires the software 
package Saywhat? !™ which is optionally available @$45.00. 
• ACCEPT (1,5) numerics with decimal point alignment. numeric checking, AUTO-SKIP, 
SECURITY, LENGTH-CHECK. EMPTY-CHECK. 
• Fast memory mapped DISPLA's (1,5) ERASE, BEEP, ATTRIBUTE. 
• An easy-to-use. COBOL source code EDITOR with auto line numbering, A-margin. B· 
margin tabbing with full screen cursor control. 

Also available: Utah SuperSort @$39.95, a fast sort program callable from Utah COBOL: 
Utah FORTRAN @$39.95: Utah BASIC @$39.95: Utah PASCAL @$39.95 ; Utah PILOT 
@$39.95. Used by 50,000 professionals. students and teachers in 40 countries. 

Since 1977 83 Ellis Computing,lnc. 
To order call: 5655 Riggins Court, Suite 10 
(702) 827·3030 Reno, Nevada89502 « »  
IBM Is a reg ls1ered irademarll ol ln1erna1ional Busines.s Machines. Inc. Buleve is a regis1ered 1rademark ol Novell, Inc.  
Saywhat?I Is a lfadernark of The Aesearch Group. SuperSort Is a regis1ered trademark of Mlcropro ln1ema11onaJ Corporation  
Utah COBOL IS a trademark ol Ellis Compullng. Inc e 1987 Ellis Computing. Inc.  

What is a Best Western? 

The right place at the right price. 

I 

INDEPENDENT  
WORLDWIDE  

LODGING  
Make reservations at any Best Western, 
see your travel agent, or call toll-free 

/111fll!SI c/lai11 of 
independently OUJned  

and operated  
lttlle/.<, motor inns and resorts"  

1-800-528-1234 

LETTERS  

Wilton's artjcle on PS/2 video displays is 
commendable. too . More of the same! 

Ben Myers 
Harvard, MA 

Byte, Dyle, Fyte 
Whenever I read ·· 16-bit word" or ..32­
bit word," I wonder, "Why not use 
omething else instead of the e cumber­

some expressions?" My solution is 10 
make new words. How about "dyte" for 
" 16-bit word'" (double byte) and ''fyte'' 
for "32-bit word" (four bytes)? 

Wasya Maslyucoff 
Irkutsk , Eas1 Siberia, USSR 

Electronic Pen Pals 
Congratulations to your editorial team for 
the well-written Microbyte on electronic 
mail at Coopers & Lybrand (January, 
page 12). 

Your staff was able to highlight the 
content and capture the spir it of a lengthy 
address informatively, interestingly, and 
succinctly. E-mail is growing rapidly and 
will become increasingly visible over the 
next 3 years. The role of the personal 
computer has been and will continue to 
be vital to E-mail' success. 

Walter E. Ulrich 
Coopers & Lybrand 

Houston. TX 

Fascinating Fractals 
''A Better Way to Compre Images" by 
Michael F. Barnsley and Alan D. Sloan 
(January) was fascinating, but the accom­
panyi ng BASIC program didn't work 
under Microsoft QuickBASIC. I have 
made a few changes to automate x and y 
caling for each IFS code sequence, han ­

dle sequences of any length, and speed up 
the program in general. The updated ver­
sion ( ee listing 2) contains a ection that 
needs to be run only once for any IFS 
code sequence. It calculates the x and y 
cale and offset . In-line documentation 

explains its use. 
P. Leslie Aldridge 

Milltown, NJ 

... Provocative, Too 
found "A Better Way to Compress 

Images" interesting. The concept of 
using fractals to reduce image storage by 
finding underlying patterns is provoca­
tive. I t seems to me that in a large data­
base there should exist compressible 
patterns, and Barnsley and Sloan's tech­
nique seems to be a good way to find 
those patterns. 

With database compression, the object 
is also not just compression but to find an 
insert fa ter than before. I have begun to 
use this technique in experiments on 
small databases, and, even in the worst 

continued 
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Mere NetworkGuts  
.'\lihcirl Most Network Boards  

With advanced power and five times more 
speed, LANLink 5X"' has emerged. 

Coming from award-winning, state-of-the­
art technology, the new LANLink 5X™ boldly stands 
up to the challenge posed by costly, hardware­
dependent networks. 

That takes guts for a software-driven net­
work. But we're confident. 

Because we've discovered a high-speed 
networking channel that's already built into most 
PCs... the standard parallel port. 

The High-Performance Alternative to 
Network "Boardom." Half a Megabit per second, 
with over 500 feet between connections. That's the 
astonishing rate at which LANLink 5X''" transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you're not-restricted to parallel ports. 
The very same sockets you'd use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multi-tasking performance 
under PC-MOS/386™or PC-DOS. 

Superior Results at Inferior Costs. 
LANLink 5X.... lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 
five-user LANLink network. Without special hard­
ware...and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink 5X™ is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod­
ule plus the network operating system. 

Call The Software Link lODAY for complete 
details on the fastest software-driven network 
that's ever been available. 

CALL: 800/451-LINK 
In Georgia: International/OEM Sales: ResellersNARs: FAX: 

404/441-2580 4041263-1006 404/448-5405 4041263-6474 

35n Parkway Lane. Atlanta. GA 30092 Telex 4996147 SWLINK 

The Softwaie Link/Canada CALL: 8001387-0453 

SOFTWARE LINK===== 
OEAl.EJ'l INQUIRIES INVITED

Circle 258 on Reader Service Card (DEALERS: 259) 
LANUnk. LANUnk SX . & f'C.MOS/386 are tmdemarl<s ol The Sollw8!'8 Link. Inc. PS/2 & PC-DOS are 1rademarl<s cl IBM Corp, Pri<:es and lechn1C81 Sl)eelfocations subtect lo change.  
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Circle 165 on Reader Service Carri 

LEITERS 

0 BUSINESS 1-EZ•FORMS business IOl'm I 

Listing 2: Awomated scaling program. 

DI M a ( 1), h(4) ’ c (4), d (4) ’ e 14) , f (4)’ p (4) DATA 4 

a b c d e f p 
DATA . 85 , .04 , - 0.04 , . 85 , 0 , 1. 6 , .85 
DATA . 2, -0 . 26 , . 23, . 22 , 0 , 1. 6, . 07 
DA’fA -0 . 15 . e. 20 . 0. 26, . 24 , 0 , . 44 .07 
DATA 0 , 0 , 0 , . 16 , 0 , 0 , . 01 

READ m'll  
pt 0�b 

FOR j% ., 1 TO m% 
READ a(j 'll). b(j\) , C(j'lll . d(j%) , e(j’ll), f(j%) , pk 
pt - pt + pk 
p(j\) .. pt 

NE:XT j\ �
SCREE:N 2 �

x - 0 �
y - 0 �
ma xy � 0 : maxx = 0 : miny � 0: mi nx �

For each new set of IFS codes : 

To get the proper values for xscale, yscale, 
xo ffset , yoffset remove the comment 
characters from the FOR loop below and run 

breaking at the end of the loop after the 
calculations for scaling. 

’ FOR n% = 1 TO 2500 �
’ pk - RND �
’ FOR k\ = l TO m\ �

’ IF pk<� p(k\) THEN E:XI T FOR 
’ NEXT k’i< 
’ newx � a(k\) * x + ))(k\l * y + e(k.11) 
’ newy � c(k\l * x + d(k\l * y + f(k\) 
’ x -= ne,..,..x 
’ y - newy 
’ I’? >< > n.axx THEN ma xx -x 
’ IF x < minx THEN min x - x 
’ IF y > niaxy THEN maxy .. y 
’ lF y < miny THEN miny - y 

’ lll:: XT n\ �
’ xscale - 640 I ABS (maxx - minx) �
� yscale - 200 I ABS (maxy - miny) �
’ :<offset:. = ABS (minx � xscale) �
’ yoffset - ABS(miny * yscale) �
’ �

To � the proper values for sca l ing and offse t 
breakpoint hece 

- 132 .52 82 : xoffset - 288.6708: yscale ›
20 . 00657 : yoffset = 0 

x = 0: y = 0 
CLS 
FOR n\ = 1 TO 10 

pk = RND �
FOR k\ = 1 TO m\ �

IF pk <= p(k\) THEN EXIT FOR 
NEXT k\ 
newx = a(k\) * x + b(k\) � y + e(k\) 
newy - c(k%) * x + d(k%) * y + f(k%) 
x � = newx 
y = newy �

NEXT n\  
FOR n% = 1 TO 10000 �

pk = RND 
FOR kt = 1 TO m% 
IF pk <= p(k\) THEN EXI T FOR 

continued 

generation, completion and prindng program.  
0 CAD The PC-Flaw 1.0 computer aided llaw·  

cllart generation program. C-Olor graphics required.  I 
COMM 4a,b,c,d,&-<5 disks) Join the world of I  
sysops wltti Reas Bulletin Board System 14.1 o_  
DATABASE 1a, 2 d1$1<SJ Flle Express 3.B I  
menu aiven general purpose database manager_ 

D EDUCATION 1- lntemctiveOOStutorlallornew I 
· PC users. Makes teaming DOS painless. 

FINANCE 1 a ,b-{2 <foSks) PC Accountant 2.0 I 
P<lfsonal bookl<e.,,lng and finance management.

0 GAMES 1-J-0 Paanan, Spacewar, Janlt- I 
Joe. futuristic Fligh1mare and more. Color I 

D GAMES 2--0uben. Pango, Centipede, dLn• 
geons and dragons style ZOarre, ale. Color req. I 

D GAMES 3--alackjack wtth cUslomiz.able rules.  
Armchair Ouan..-back (ycu call plays), and more.  I

D GAMES 4-Slar Trek. the advenlure 
game. and the ong nal Colossal Caves Adventure. I 

0 GAMES S-TM HaCk a<l\lanture game from the I 
uriversiries _ Like Rogue, only mud'I richer. 

0 GAMES 6--Pinball, Othello, Dragons. Sopwith I 
(fly a Sopwith Carn91) and more_ Color 

INFO 1a,b-{2 dlsl<s) Cooking recipes database I 
with keywordf"1grediont retrieval. Add your own. 
MUSIC 2a,b-{2 dsks) PianoMan 3.0 polyphonic I 
music recotOlng and playback program. 

D ORGANIZER 1--0esl<Team. a Sidekick clone. I 
and the Judy personal calendar program. 

0 PRINTER 1- Rosidenl print control and font I 
utifity. inteMlgent spooler, banner maker, and more. I 

D SIMULATION 1--Ma..e making program, Mtrs 
Life simulation, starficlds, etc_ Color grapl'lcs req_ I 

0 UTILITIES 1-A coUectlon of invaluable general 
put]XlSe COS An absolute must for all I 

0 UTILITIES 2--More Invaluable COS utBities in- I 
cludng screen bumcut. ram disk. and more. 

0 UTILITIES 3--A comprehensove set of debugging I 
and dlaoll0$dC: utjilies for monl10tlng your computer. 

NEW RELEASES UPDATES 
D BUSINESS 2- Expressgraph business graphics.  

Chan your dale and find trends. Color graphics req.  
@] CAD 1a,b-42 doSks) Angerpaint 1.2 advanced �

and Alrarrira object oriented design Color.  mCAO 2a,b-{2 disks) DanCad3d, an advanced  
20t.!D drafting program wlanlmation. 640K. color. �mCOMM 2a,b-(2 disks) Procomm 2.42. _an excel­ 
lent modem program wtth terminal emulatlOn.  

0 EDUCATION 3--PC-Fastype 1-20 typing tutor,  
ideal tor beginne<s and advanced studenls alike. �

(g] FINANCES disks) Express Cale 3.12,  
a powerful and user friendly spreadsheet program.  

0 GAMES 8-Striker hebcoptsr attack and Risk. the �
game ol world domination. Color required.  

0 GAMES 12-BaekQammon (pray t"9 computer)�
and Wheel of Fortune based on the gameshow_ �

0 GRAPHICS 1- Record and play back screen Im­ 
ages! Exoellent for demo, etc. CotOI' required.  

@) GRAPHICS 211,b,c--<3 disks) An excelent 3.0  
surface model ing and shadng program. Cdor.  

(g) �INFO 2a 2 disks) Zlp•Phone. na!ion.al  
areacode;ji{efix to zip-cOOe cross reference.  

(g) �LANGUAGE 3a,b-{2 disks) The A66 3.09 �
macro :issombler and debugger for 8068/66J286s.  
SHELL 4a,b-{2 disks) Automenu and HOM II 
4.04 hard disk prog. for custom tutl-scr"'1 menus.  

0 UTIUTIES S-Hard diSk udllties tor verttylng, ror­ 
malting . par1<.ing and opUmi:zing your dsk aiva..  

D UTILITIES 6--A<IVancod utilties including  
Marl</Release (1em011e resident progs wlo reboot!)  

0 UTILITIES 7- More 00vanced utiUties lrcludlng �
Mast..-kay (undeletes files from hard cisks) .  

1a, (2dlsks) PC Wri1e2-7t , a powerful  
word processing system w/Spell chOOl<er, taser supt. 

Most software b led Is shareware °’user-supported. 

I MicroCom Systems Cost of items __ I  
3673 Enochs Street Shipping SJ oo�

I Santa Clara. CA CA res tax I 
I 95051 Total encl. I  
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Did You Know?  
Everex supplies a complete line  

of modem products  
Whether you own IBM PCs, XTs'•, 
ATs® or compatibles, PS/2"' systems 
or Apple® Macintosh .. computers, 
our complete line of Evercom"' 
modems will work for you . 

From the early days of the IBM PC, 
Everex has delivered quality add-on 
products at affordable prices. Our 
most recent introductions are the 
pocket size, fuJJ-featured Mini 
Modem and one ol the first intemaJ 
modems for PS/2 systems. 

f!wru.,. l!ruo2m. Miru •nd !YC'l'h& 1nd !VER 
fOt &X0t.lko« .. I 11'.:l-hnrntd l !'lldllffftlJ.W: G{ f!W!to S)'llU!fM. I M RIM II.Ni 
AT.,. tritd .- •.ruf JI\.". X"f .nd P$"l. .,.. rtadto.m1rb oi 11'9 
t•rn•tU,1\11 llll:aln,_ .MAchlnn CQrp la • rqU.1.-rlTd Dwdnnark 
. nw.h ll • b"ltdcmuk t1cC'D..l(!d to Inc. Lii • 
1radmnark, ol MlctOOOM. Im".. IR lTI'IO S,..tmv. I .Ml 

Quality and Features 
at Affordable Prices 
If you need an internal modem for 
your home system, a Mini Modem"' 
for the road., or a rugged external 
modem for work, an Everex modem 
can satisfy all your data commu­
nications needs . 

Everex modems are a cost effective 
way to add data communications 
capability to your personal compu­
ter. Being a large volume supplier 

of modems, Everex has extensive 
experience in developing and 
supplying modems. 

lndustry Compatible 
Each Everex modem asswes 

you of compatibility with existing 
standards no matter where you 
are in the wo.tld. Our Everex 
engineers are active on national 
and internabonal committees 
developing communications 
protocols and the latest standards. 
This involvement strengthens our 
commitment to the industry and 
assures our customers 100% com­
patibility with other modems. 

The Latest Technology 
The Everex farniJy of data modems 
now includes FAX capabilities with 
our EverFax"' product. The EverFax 
12148 offers the simplicity of Fax 
communication through your PC 
with over two million facsimile 
machines. When you can't afford 
any transmission errors, Everex has 
MNP"' error correction modems (in­
ternal or external) at 2400 bps for 
PC/XT/AT and PS/2 computers. 

Our Commitment to 
Data Communications 
The name Everex has come to mean 
quality, reliability and outstanding 
customer support in modems. So 
whatever your data communications 
needs, Everex has the right 
product for you. 

l'or more information or the name 
o( your nearest Evercx dealer please call : 

in USA 1-800-821-0806 
in Calif. 1-800-821-0807 

VEREX  
EVER!orf C(>I/(>()'(} 

48431 Milmont Drive. Fre mont . CA 9<1538 

Circh 95 on &oder Servi.er: Card (DEALERS: 96) 



LETTERS  

NE XT kt 
newx "' a(k%) * x + b(k\) * y + e (k %) 
newy - c ( k % ) x + d ( k % ) * y + f ( k \ l 
x = newx 
y newy 
PSET (x * xsca l e + xo ffset , y * yscale + yo ffs e t ) 

EXT n\ 
LOCATE 24 , 35 
PRINT "End ."; 
WHILE INKE.Y S 
WE D 

SCREEN e 
END 

NOW THERE'S AN  
UPERTSYSTEM EVEN  
THESE GUYS CAN USE.  

Expert system aren 'l u . They r quir no trnm ing 
ju t for expert anymore. to u e, and no royalty pay­
Thousands or our cu tomers ment when you di tribute 
u e I t-C SS co help your work. 
troubleshoot complex equip­ Whether you 're saving 
ment as i t with c lephone money for your company or 
upport, analyze financial making money selling knowl­

application , and prepare edge y ·terns , we 'll make 
c mpl x documents. your performance I st-CLASS. 

Ist-C Expert For IBM PC and DEC 
ystem are the recognized VAX • compttters. Pricedfrom 

industry lead rs in ease of $495 to $1295. 

r!CLASS 
Expert Systems, Inc.  

For more information, or to order call toll-free today: 1·800·87Z-8812  
(1 -617-358-7722 in MA) 286 Bo ton Po I Road Wayland. MA 01778  

ca e compre ion eem 10 be I 00 to I . 
which tran late into acce times being 
ped up at lea t l 00 to I . I wonder if any­

one with a truly large databa e would be 
interested in helping out with such 
experiment . 

Robert Mclaugltlin 
Leesburg. VA 

Fa t Data Access 
In re ponse to the article entiLled "'Fast 
Data Acee s" by Jonathan Robie (Janu ­
ary), l would like to offer the following 
sugge tion : 

Any progranuner competent in BASIC. 
dBASE, or other languages can build in­
dexe to a large database where an index 
requires only 2 bytes of memory and/or 
disk per record , even when the index rep ­
re ent cveral fields and hundred of 
character of data. Virtually any number 
of indexe can be "open" at the same 
time. ince all the index stack can be 
written to a single file. 

These are known a "string- tack" in ­
dexes. and their perfom1ance is ea. y 10 

calculate . Using a 20-milli econd acce 
hard di k drive, the time needed to add a 
record to an exi ting 60,000-record data­
base is Jes than 0.5 seconds per index. 
Finding the first record in a sequence 
take about 0.3 econds , and ub equent 
records in indexed order are retrieved at 
the rate of 50 record per econd. 

Flat-file management take on a whole 
new meaning when a u e r can feasibly 
maintain 10. 20. or more multifield in­
dexes on-line at all times. Even the rela­
tional ystem could use thi technique by 
including an excra byte to point to differ­
ent file . 

Fully implemented example of this 
y tern are available in a number of 

BASIC dialec and should convert easily 
to other common languages. 

Dale Thorn 
Vemura , CA 

From Humber Beginnings 
Thank you for "Managing Immense tor­
age" by Theodor H. elson (January) . I 
found the concept of " humongou num ­
bers.·· or "humbers ," as the author 
termed them, intriguing. After finishing 
the article, [sat down and tarted playing 
with humbers at my computer. 

As of thi writing, I have implemented 
algorithms in Modula-2 that provide the 
basic arithmetic and UO operations for 
humbers . I am willing 10 make available 
my ource code to any BYTE reader who 
care to write to me. 

I djd the programming in Work.man & 
Associate • FIL Moclula-2 (Large Mem­
ory Module). but it shou ld be usable in 
any Modula-2 environment becau e I 

cantimu:d 
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• • .and a complete line  
of graphics adapters  

Everex is the only graphics board 
vendor you need. Whether you are 
selecting yorn first personal com­
puter or buying hundreds for your 
office, choosing the right graphic 
card is easy with Everex. With 
PGA, V A, EGA, CGA, MDA, or 
ultra-high monochrome resolution, 
Everex has just what you need. 

Everex has been there 
From the Beginnj ng 
Everex introduced the Graphics 
Edge"' graphics card for the IBM 
PC in 1983, providing the then 
unique capability to run CGA and 
Hercules® programs on the same 
monochrome monitor. Since those 
early days of the PC, Everex has 
continued to innovate graphi s 
technology, bringing new products 
to the marketplace . 

Compatibility with 
Existing Standards 
AJI Everex graphics adapters are 
fully compatible with all the existing 
graphic modes established by IBM. 
And while we include unique 
featUies on many of our graphics 
products, we make sure that none 
of the established tandards 
are compromised . 

t': \'ftn .1nd Cuphk-1 Edge l ft' 1H\d E\19 ll)f I• .11 jf'1b ertN 
tl'adeom.t.i Oi Eu T-n. !'if-tffn'.I, Int'. IDM b U'.adlrn.&n and. J !1 .a 1-r.dl'rMt\ 
al lnlil'l'NtbW Bu11JVM MKhinn Carp . ..Cntuln "• b .adrm.a!L 

Inc e, cop't"'"tiht llMI lw-rn rj,gh1.11 

Advanced Engineering 
The Everex declication to excellence 
ha led u to d velop our own pro­
prietary cl1ip sets. This alJows us 
greater contTol in the design of our 
graphics cards . Our use of ASIC 
(Application-Specific Integrated 
Circuit) technology reduces hip 
count for cooler operation and 
improved reliability. 

Most important, our own chip 
sets enable our design team to 
incorporate the many special 
featUies you have requested, while 
maintaining the standard features 
you have come to expect from 
Everex products. 

Fully Tested with  
a Human Touch  
We hand test every Everex graphics 
card for true color and tone on a 
video monitor in our factory before 
it's shipped. So before you ever 
install your Everex graphics card, 
we've made ur that it ' s just right 
for you. 

For more information or the name 
of your nearest Everex dealer plea e call : 

1-800-821-0806in USA 

1-800-821-0807in Calif. 

£YER 101 EXce1.ooce • 

48431 Milmont Dri ve, Fremont , CA 94538 
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LEITERS  

didn't use extensions . My system runs on 
IBM PC-DOS 3.3, so the disks will be 
DOS-comparible . Readers should en­
close a check for $7.95 to defray the cost 
of the disk, postage, and so on. 

Mark S. Niemczyk 
Arete Systems Inc. 

2431 Aloma Ave.. S1'ite 111 
Wimer Park , FL 32792 

Context Sensitivity 
In "Natural-Language Processing" (De­
cember 1987), Klaus K. Obermeier, in 
di cussing whether English is a properly 

context-sensitive language, gives the fol­
lowing example string : "The programs 
compiles slowly." He tJ1en comments, 
''You can add additional rules to the 
grammar that would disallow uch en­
tences, but these rules wouJd destroy its 
pre ent simplicity." Thi is both incor­
rect and irrelevant. It is incorrect because 
all the grammar rypes under discussion 
are monotonic-addition of rules can 
only increase (or leave unchanged) the set 
of strings generated, not decrease it. And 
it is irrelevant, si nce the simplicity of a 
grammar for a language ha no bearing 

IfyouthinkY.OU canbuya 
betterCcompiler, don't. 
We'llbuy it for you. 

Buy Let's c• with csd'"  
for just $75. lfyou're  
not satisfied, get  
Turbo C or QuickC. Free.*  

Why are we making this Incredible offer? &-cause we're absolutely cer­
tain Lets C and csd C Source Debugger are the best C programming tools 
you can own. 

Rest assured that. Ilk Its competlllon, Let's C features Incredibly fast 
In-memory compilation and produces extremely light. high quality code. 
The dl!Terences lie ln how much faster you can perform o01er programmlng 
chores. 

Our debugger. for example. can cul development time In half. Bul thats 
not all : 

-csd Is close to the Ideal debugging enulronmenl ... a definite aid lo 
leaming C and an Indispensable toolfor program deuelopmenl." 

- William G. Wong. BITE 
And comparatively spcakJng: "No debugger Is Included In the 1Urbo C 

package . .. a serious shortcoming." 
- Michael Abrash . Programmer's Journal 

Unll.ke our compctlUon. Let's C Includes lls own fuJJ.featun.'CI. assembler. 
features documentation with complete examples and technical support with 
complete answers- lhejlrst Ume you call. 

LET'S C AND csd FEATIJRES 

· fut UlllX 
lillnr.. 

.Many -·"'"""'"" ""'"""'9 mm.asstmbkir. iithiiwer 
• MvoOIACS lul """"" '°"" wllh 

SOJ<Clloodoft:lode<I 
• Supj>or .... by dOltn< Oh!Wd Pl' ly-

So Lfyou'rc thinking about buyinganyolherCcompller. think ai:(aln. But 
you only have untU Feb.29 Lo order and take advantage of this special offer. 
Solhlnkfasl. And call 1-800-MWC-l 700soon. ll -312-472-66591n IUlnol . I 
•Offer o.valLtblc e n 1dcphonc ..:in:ier.. only from Feb. 1, 1988 1.0 Feb. 29. 1988. lb exchange (; . nd OSd for 
Tur1>oC orQutckC. rc: :um rc:i:l.s•mtlon cnrd wllhln 15 da)'• of purclmoe da1<. nollfi• M.uk Comp.,ny 

rrec l,'T.' 3 :i ulhortznlion n umber: l'mchu:: Ut muKI be rrlunwd 

llJ �
Company 

1430 West Wlightwood, Chicago, Illinois 60614. 312-472-6659 
O 1988 Marl< Williams Com?-U•Y 
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on whether the language is, or is not. 
properly context-sensitive. or is the size 
of the set of ru les required relevant. If a 
grammar with a finite set of context-free 
rules can be given for a language, then 
that language is not properly context-
en itive. 

Obermeier also refers to the grammar 
in his figure 2 as " a simple context-sensi­
tive grammar,·· which is true , but mis ­
leading. The grammar concerned is, in 
fact, a context-free grammar and thus 
tr ivially a.lso a context-sensitive gram­
mar. However , referring to it as a "con­
text-sensitive" grammar, as Obenneier 
does , implies that it is not (merely) con­
text-free . 

Gera.ld Gazdar 
Professor ofComputational Linguistics 

The University ofSussex 
Brighton, UK 

FIXES  

• In the February BYTE on page 236, we 
labeled XLISP as "public domain , ·· and 
we neglected to mention its autllor, David 
Betz. XLISP is actually a copyrighted 
program that is freely distributable for 
noncommercial use. 

• The phone number we published for 
Toshiba America in the review of the To­
shiba TI I 00/20 (January) i wrong. The 
correct number is (71 4) 583-3000. 

• The NEC MultiSync Plus, wh ich we 
included in tlle review of multiscan moni ­
tors (February), is not intended for u e 
witll CGA . The unit worked fine in our 
CGA test, but EC says the unit might 
not work with all CGAs . The same holds 
true for the MultiSync XL. EC says its 
MultiSync ll ($899) i intended for use 
with CGA and higher-frequency adapt­
ers, such as EGA and PGC. 

We said the Mitsubishi AUM 1371A 
had a 17 percent change in line displace­
ment, and the NEC MultiSync Plus and 
Conrac 7250 monitors had 0 percent 
change. That should be a 0-millimeter 
change for the NEC and Conrac and a 
0.17-mm change for the Mitsubishi. 

Finally , Taxan 's Multivision 770 Plus 
monitor has a maximum resolution of 
800 by 600 pixels , not 640 by 480 a 
stated in the review. 

• SuperMac Technology' s phone num ­
ber that we published in ' Screening Mac ­
intosh 11 Color Monitor " (March) is in­
correct. The correct number is (415) 
964-8884, and tlle scanning frequency of 
its monitor is 48 KHz by 60 Hz. • 



• • .and a complete line  
of tape backup products  

Since 1984, Everex has been an 
industry leader in the PC tape 
backup market. Every day, Everex 
tape products are used to protect 
data on IBM PCs, XTs"', ATs® or 
compatibles, PS/2"' systems and 
Apple Macintosh'" computers . 

A Wide Selection 
Becau e we know that everybody's 
backup requirements-and 
budget -are different, Everex 
provides a wide selection of tape 
drive models. You can choose from 
cassette, mini-cartridge, or cartridge 
tape drive models that have 
capacities ranging from 40MB to 
125MB. 

Ev('f '-• • •nJ 6VE1t 10< rx Ilene.it tt • fll 
tvn-co ·1&1m1 _ Inc. .md Arm:: rirpt!IITd rritd<m.W..t alllll rs l"C.. XT 

M 1m1 Ou.nnd oil (tQ llflf"Q M..hllw.'I C"l" 
Appll' LI • rqo• mrd t1-.f°111J:U•'lo. .11\d ri. n1oJ, ii-. 11 tt..tlt<nr..11·.._ r.o 

.. I"'­

And, to reduce your overall backup 
equipment costs , you can share one 
external tape drive among several 
PC systems by installing controllers 
in each system and rotating the 
tape unit from P to P 

PC to PS/2 and 
Back-Effortlessly 
With our Micro Channel '" tape 
controller, Everex provides backup 
capability for the PS/2 family of 
personal computers . And, because 
we maintain the same data 
recording format between PCs and 
PS/2 systems, you are assured of 
error-free data migration between 
PCs and PS/2s. 

Backup Software that 
Thinks for You 
Everex supplies easy to follow, 
menu-based software with all of 
its tape systems. You can save or 
restore an entire mirror image of 
your disk, including non-DOS 
information. Or you can restore 

individual files from a tape that 
contains a complete image 

backup . Backup and 
restoration of data over 

Oj11>n I I/
l! 111Ull 

Novell® networks, including the 
Bindery and Trustee files that 
contain ovell network security 
information, i another standard 
feature. 

And, our software-guided 
installation and configuration of 
both hardware and software makes 
installing our tape ystem a breeze. 
The tape diagnostic utilities are the 
most extensive available, and if you 
get lost, we offer context sensitive 
on-line help information. 

Friendly, Knowledgeable 
Support 
In case you might need help, our 
knowledgeable Technical Support 
Staff is ready to answer your 
questions . They know our products 
inside and out and are ready to 
provide expert assistance whenever 
you need it . 

For more informa tion or the name 
of your neares t Everex dealer please ca!J : 

1-800-821-0806 
in Calif. 1-800-821-0807 

�
48431 Mil monl Drive. Fremont, CA 9453 
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Create Powerful 
Programs with 
Blaise TOOLS 

-------- · -------­
Whether you're an expert or a novice, you can 
beneFit from using special tools to enhance your 
programs. make them reliable. and give them a 
professional look. With windows. menus. pop·up 
memory resident progrums. and communications 
support . Blaise Computing offers you a wide 
range of programming tools to let you take full 
advantage of the Microsoft and Borland pro· 
gram ming environmen ts. All language support 
packages include fu lly commented source code. 
complete comprehensive manuals and sample 
programs. 

C TOOLS PLUS/5.0 $129.00 
Fu ll pectrum of geneml ervice uti lity func tions 
including: windows: menus: memory resident 
applications: in terrupt service routines: interven­
tion code: and direct video acces.s for fast screen 
handling. Specifically designed for Microsoft C 
S.0 and QuiekC. 

Turbo C TOOLS $129.00 
Window and n1enu : IS Rs; intervention code: 
screen handling including EGA 43-line text mode 
support; direct screen access: and memory resi­
dent applications. Carefu lly craf1ed specifically 
to complement Turbo C. 

Turbo POWER SCREEN $129.00 
w• General screen management: paim screens: 

block mode data entry or field-by-field control 
with inst.ant screen access. ow for Turbo Pascal 
4.0. soon for C and BA IC. 
Turbo POWER TOOLS PLUS $129.00 
NEW VERSJO ! Now ·upports Turbo Pascal 4.0. 
Screen. window. and menu management includ· 
ing EGA support: DOS memory cont rol: ISRs: 
scheduled intervention code: and much more . 
Turbo ASYNCH PLUS $129.00 
NEW VERSIO ! ow upportsTurbo Pasci!l 4.0. 
lmerrupt driven support for the COM ports. l/O 
buffers up to 64K ; XON/ XOFF; up to 9600 baud : 
modem and XMODEM control. 

ASYNCll MANAGER $175.00 
Full featured in terrup t driven support for the 
COM porcs.1/0 buffers up to 64K: XO /XOFF: 
up to9600 baud: modem control and XMODEM. 
For Mi1;rusoft C, Turbo C or MS Pascal. 
KeyPilot $49.95 
'"Super-batch'" program. Create batch files which 
can invoke programs and provide input to them; 
run any program unattended: create demon tra­
tion programs: analyze keyboa rd usage. 

PASCAL TOOLS/TOOLS 2 $175.00 
Expanded string rmd screen handling; graphics
routines: memory management ; general progrnm 
control: DOS fi le support and more. For MS­
Pascal. 
EXEC $95.00 

EW VERSlO ! Program cha in ing executive. 
Chain one program from another in differen t 
languages; specify common data areas; less thnn 
2K of overhead. 

RUNOFF $49.95 
Text formatter for all programmers. Written in 
Turbo Pascal : flexible printer control; user-defined 
variables: index generation: and a general macro 
faci lity. 

TO ORDER CALL TOLL FREE 
800.333-8087! 

BLAISE COMPUTING INC. 
2560 inth Som. Suite 3t6 Berlctk:y, CA 941!0 S40-S441 
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CHAOS MANOR MAIL  

Jerry Pournelle answers questions about his column 
and related computer topics 

Wants Electronic Support 
Dear Jerry , 

I have been reading BYTE and other 
computer magazines since 1984, and I 
have noticed one very large problem with 
computer manufacturers. They rarely 
electronically support their software, and 
when they do. it's usually through a ser­
vice that costs lots of money . Only one 
commercial company that I know of sup­
ports its customers via a free service: 
USRobotics, the founder of the FidoNet 
National Communications Echo . 

Why don't other companies get in· 
volved in such phenomena? Certainly 
they' re cheaper, and you probably get a 
larger segment of the human communi­
cating population. It certainly would be 
nice if, once the companies have got our 
money, we didn' t have to pay even more 
money to ask them question . 

I have also read your gripes about 
Microsoft Word. I wrote thi s letter using 
Word , and I like it. I think I know why 
you have a problem with it and I don't. I 
use the original IBM PC keyboard, and I 
don '1 use a mouse. I also type with 5.33 
fingers. This means that all the keys are 
easy to reach (to delete thi parenthetical 
remark, I 'd reach over with my left 
pinky . hit the F6 and F8 keys in rapid 
succession, then reach over with my right 
pinky and hit 1he Delece key). Maybe the 
new keyboard i not so enhanced after 
all. 

I also don ' t like the cos! of sending you 
this leuer. If you had (or, al least, pub­
lished) a FidoMail or Usenet address, it 
would cost me only 14 cents. If the folks 
at BIX gave us FidoNet people a link into 
1heir mail system , it would still cost only 
14 cents . As it is, this letter costs 22 
cents. Eight cenis can add up quickly. 

Garrett A. Wollman 
Burlington , VT 

It 's a lot easier for me ro deal with 
paper mail when the time comes to select 
mail for replies. I doubt that I could 
handle the volume I 'd get on FidoNet or 
Usenet. - Jerry 

Merely a Z-100 
Dear Jerry. 

A while back, you were looking for an 
IBM PC-compatible that could read your 
8-inch disks. I am writing this letter on 
just such a machine. In earlier times , it 

wa a mere Z-100. Now. with the Scottie 
board and the Heath User Group ZPC 
software, it runs most IBM PC program 
right out of the box, giving me adequate 
compatibility wi th the IBM PC XT at 
work. 

The text processor is the IBM PC ver­
sion of Galahad , originally made for Lhe 
Zenith at Clarkson College and ported 10 

the PC. I regularly run VP-Planner, VP­
Info, and the PC version of Turbo Pascal 
using the ZPC simulator. With a few key­
strokes, the machine again becomes the 
old reliable 768K-byte Z- l 00. The 8-inch 
djsks can be used from either side . 

I know you have mentioned th is ma­
chine before. It will be some time before I 
outgrow it. When I bought the 8-inch disk 
drives, they were less expensive than a 
hard disk drive. Also, I was sharing the 
machine with other family member . A 
long as each one of us kepi our world on a 
pai r of 8-inch disks. we could never harm 
each other's worlds. 

For disk-intensive activity , I pay a pen­
alty . But other than that , I have 2. 5 mega­
bytes available at any time, and when a 
long session is over, a imple COPY C: *. * 
D: does a neat job of creacing a second, 
relia bl e copy of everything that 
happened . 

This machine is what we euphemisti­
cally call "mature technology '" -nor !he 
very latest, but it works and works and 
works. And fo r a few of us mavericks. 
that is what cou nts. 

Leon R. Case II 
Portland. CT 

The Z-100 is still one of the best ma­
chines around, provided rhar you know 
something of what you 're doing . Of 
course . Zenith brougl11 ir ow just before 
IBM decided to saturate the market with 
its DOS machines, and it took a !o11g time 
he/ore the need for, and the ability ro 
ha ve, PC compatibility was achieved. By 
then. even Zenith had sort ofgiven 11p 011 

the Z-100; bw it's sure a nice machine. 
- Jerry 

comimied 

Jerry Porm1elle holds a doctorate in ps) ­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and f wure. 
He can be reached clo BYTE, One Plwe­
nix Mill Lane. Peterborough, NH 03458. 



Everex has the Answer  
Whatever you need for your PCs,  
XTs"', ATs® or compatibles,  
PS/2"' systems and Apple®  
Macintosh '• computers, Everex has  
the answer. Everex designs and  
manufactures products to enhance  
the power and capability of your  
system.  

�

From modems to graphics adapters 
and tape backup, Everex makes 
more than 100 products-including 
our popular hard disks, tape 
backup and memory/multifunction 
boards. Everex can provide the 
right solution-at the right price . 
And Everex products support the 
newest technologies, from os12·· 
to EMS 4.0. We also have advanced 
20 MHz/80386 and 16 MHz/80286 
personal computers. 

From our beginning in 1983, the 
people at Everex have provided 
quality products at affordable prices, 
with a commitment to personal ser­
vice. Our honest, straight-forward 
approach has transformed Everex 
into a multi-hundred 
million dollar company 
employing over 1300 
people worldwide. 

With more than 175 engineers 
involved in research and 
development, we consistently 
develop the innovative PC products 
that you need. And because 100% 
of all Everex products undergo final 
assembly and test in our 250,000 
square foot headquarters in 
Fremont, California, we offer 
unparalleled quality, response and 
service to our rapidly growing 
family of dealers. 

A staff of over 200 service­
oriented people is available to 
answer your questions and 
insure that orders are processed 
and ready to ship within 48 
hours . Everex also has 
knowledgeable people to help 
with technical support, too. 

From initial design through 
manufacturing, testing, and 
after-sale support, Everex' s 
complete dedication to 
quality, affordability, ' 

For more informat ion o r the name 
of you r nea rest Everex dealer please ca ll : 

1-800-821-0806in USA 

in Ca lif. 1-800-821-0807 

48431 Mil mo nt Uriw, Fremont, CA 94538 

l:w•r..-. 1J .a O'.Mittn.ara .1nd EVER for E.).Cf'lknn: 1' tr ,.k'mll\ o( Evl:'n'-' 
Sptt"flHI In..•_ PC, \I , r'Sl:l .aod OSJl ..1 1'!' .aOO AT LI .1 "'U'rero.*d 

ol lnti'TN :Ktnal CQrP b. • 
ultol,i('nu r •nd M-KlnhJl:\h i• .1 tr <tdf.nu1 k hl APP"' Compuin Cl'W' C 
C'nprrigh1 l'9M fa't'ft"'). !:r)"J.lrnl6... IPC. AU n5hu 

innovation, and service assures 
you of the best value in personal 
computers and enhancement 
products . 

So, whatever your personal 
computing needs, Everex lzas 
the answer. 
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CHAOS MANOR MAIL 

Another RAM-Resident Solution 
Dear Jerry 

In the September 1987 column, you 
wrote aboui having trouble with your 
residem software and gave an example of 
a batch file that rewrite the AUTO ­
EXEC . BAT file. I think I've got a better 
sol ution. 

The Norton Utilitie (at least the ad­
vance edition) includes a program called 
A k, which can be used to solve problems 
like yours in a tidy way . Ask Jets you 
build menus in a batch file , input into the 
batch fiJe, and set the error level accord­
ing to your input. A better olution to 
your problem could look like this: 

ECHO 1. Ready I . SuperKey. SideKick 
ECHO 2. Lightning. SideKick 
ECHO J. DESQview 
ECHO 4. 1.Jindows 
ASK "What shall I load", 12J4 
if errorlevel 1 then goto_ 
if errorlevel 2 then goto_ 

If you want to tick to your method, 
you cou.ld write a little program that re­
boots the system via interrupt 25. 

I do al mo tall my editing with the Nor­
ton Editor, whkh can do all you need and 
is very mall. It also supports a mouse if 
one is connected . Just press the left 
mouse button and you can move the cur­
.sor around; pre the mouse again, and 
you drop the cursor at the new location. I 
find that very u eful. 

When it comes to output, I use TEX . 
My econd choice is MicroStar from the 
Turbo Editor Toolbox; it cooperates with 
Lightning nicely. 

Konrad Neuwirth 
Vienna, Austria 

Your solurion is more elegam. Among 
other things, it takes up a lot less mem­
ory, since the minimum size file under 
DOS 3.x i 2K bytes. 

I fear you are beyond me with TEX; I 
have so far found it to be a black art . 
- Jerry 

WordStar 4.0 Wrinkles 
Dear Jerry , 

I wrote to you previou ly to describe a 
problem with WordStar 4.0 not properly 
upporting the extended character set 

when used for program source codes. 
Further inve tigation how that Word­
Star 4.0 a igns three characters for each 
extended character. A hexadecimal dump 
of a WordStar 4.0 file that has the ell.­
tended characters show that each ex­
tended character i preceded by hexadeci­
mal lB and followed by hexadecimal IC . 

MicroPro has notified me that it will 
provide a program to take a file having 
the extended character et and print it to 
disk so that the offending lB and IC 
codes surrounding each graphics charac­
ter are removed . This olution should be 
workable. but it seems awkward . A better 
olution seems to be to use a program 

such a WordStar 2000, which does not 
have thi feature . Other than this anom­
aly, I have found WordStar 4.0 to be an 
excellent program. 

One other point that is somewhat frus­
trating i that the version of Word Ender 
supplied with WordStar 4 .0 upport 
only WordStar 4.0. Microlytics 's generic 
version of Word Finder does not support 
WordStar 4.0, so if I want to use Word 
Finder with other program , uch as 
SideKick, I have to maintain two Word 
Finder programs and dictionaries on my 

hard di k. Thi eems ridiculou , since 
the dictionaries appear to be identical. I 
uppo e thi is another form of copy 

protection. 
Thomas S. Cox 
Greenville. SC 

I expecr ir is some kind ofpublicarion 
protection scheme. The chaps at Micro­
lyrics are generally good guys and don 't 
use copy protection . I 'II have to ask abow 
1his. 

People who like WordS1ar seem to like 
WordStar 4. 0 a lot. There's a dance in 
the old girl yet. -Jerry 

CP/M Plus Source? 
Dear Jerry. 

I bought a TeleVideo I Portable with 
CP/M Plu , and although I wrote to the 
Professional Computer Group in Bangor. 
Maine, no one ever answered. (1 have 
written everal letters- even one with re­
ceipt requested. which wa received but 
not an Yered .) 

The problem is that the CP/M Plus 
software i for a different machine, so the 
128K bytes is useless! 

ls there anybody in the U.S. who i 
willing to upport the old CP/M? ls there 
anything like the orion Utilities for 
CPIM? 

Alex Korth 
Buenos Aires. Argentina 

Workman and Associates (1 925 E. 
Mou111ain St .. Pasadena. CA 91106. 
(818) 791 -7979) and Spite Software 
(4004 Southwest Barbur Blvd., Porrla11d, 
OR 97201 , (503) 228-8223) try to sup­
port CPIM systems. There are probably 
others, bur I don't know who. - Jerry • 

BYTEK's NEW 135 MULTIPROGRAMMER™OFFERS 18/12 PROTECTION PLAN 

BYTEK's 135 programs virtually any 24- , 28-, & 32-pin (E)EPROM 
from 16K to megabit devices. Sets of devices, 16- & 32-Bit Wide, 
can be downloaded into RAM via the RS232 & programmed in one 
easy operation . As a stand alone Gang Duplicator, up to B EPAOMS 
can be copied at one time, (optional 16 EPROMS). 

UNIVERSAL: With standard 256K x 8 RAM . expandable to 2 
MegaByte, the 135 supports more devices than any other produc­
tion programmer on the market today. Options available to program 
40 pin EPROMS, (E)PLD/GALs, Bipolar PROMs, & 40 pin Micro 
Computer Devices. 

18112 PROTECTION PLAN: BYTEK offers a fu ll 18 Month Warran­
ty, & 12 Month FREE Device Updates. 

1021 South Rogers Circle, Boca Raton , FL 33487 
INSTRUMENT SYSTEMS DIVISION 
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Call us today at: 
1-800-523-1565 

In Florida: (305) 994-3520  
FAX: (305) 994-3615  

TELEX· 4998369 BYTEK  



set/low 
chip count from a palette of 64, you'll get sharp, 

clear graphics that seem to jump out of 
the screen. 

Multi-featured. MultiEGA also bring5 
added versatility. Just a sample of 

software provided includes auto­
matic display mode switching 

tor ease of use; Microsott 
Windows and AutoCAD 

tion, 

to display text up to 132 
columns by 43 lines. Special 

utilities are included for design­
ing and downloading your own 

character fonts, and a screen save 
feature helps protect your monitor. 
Hardware features include advanced 
design with fewer chips , allowing greater 
speed while reducing the chance of 
component failure . MultiEGA also in­
cludes 256K of onboard video memory, 
a light pen port, two RCA video jacks 
and a feature connector. 

Built-in quality. MultiEGA is made, 
serviced and supported 
using high-quality, high-reliability com­
ponents. II requires one expansion slot 
of any IBM PC, XT, AT or compatible . 
Installation is easy, and if you have a 
problem or question, MultiEGA's two­
year warranty includes free technical 
support. 

$299. 
M1111facl111r/  

Plllluct  

Genoa Systems 
Super EGA y y y YES 

Video Seven 
VEGA Deluxe y y y YES 

Paradise Systems 
AutoSwitch EGA 480 N y y YES 

Boca Research 
Mul!iEGA by BOCA y y y YES 

Chan Information accurate as ol 1/14/80 
• Copyrighl t 980 Boca Research . Inc . 

Automatic 
mode switching 

Software drivers Compatible with 
included digital and multiple 

frequency monitors 
Advanced chip 

Resolve your graphics needs. With 
one graphics board . MulliEGA by BOCA 
delivers 640 X 480 high resolution to 
multiple frequency monitors, and pro­
vides EGA, CGA, HGC and MDA standard 
resolutions for compatible monitors. With 
up to 16 colors displayed simultaneously 

drivers for high resolu­
640 x 480 

pixel graphics: 
plus four Lotus 
1 - 2 - 3 and 
Symphony text 
modes and 

one forWordStar 

in the USA 

When you add up all these features, 
you'll get one answer : MultiEGA . To 
order your own MultiEGA, see your 
dealer or contact us directly . 
MultiEGA Is B lllld!OITllllkof Boca Aesoarcli. Inc . All olher references 
10 compuler SYft!ems, sottware M O use 1raoomaJ1<S 
owned by lheir respocUve manufacturers. 

BDCl=I  
RESEARCH INC 

6401 Congress Ave.. Boca Raton, FL 33487 
Phone: 305-997-6227, TELEX: 990135 

FAX: 305-997-0918 
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ASK BYTE  
Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 

that I can turn my sy tern into a 286/386 
machine with a s imple motherboard 
swap? Finally. what is the difference be­
tween regular ATs and so-called mini- or 
baby-ATs? 

Jim Freeman 
Salt Ltike Ci1y , UT 

For the most part , XT and AT cases ac­
cept different-size motherboards. How­
ever, some firms do sell AT mother­
boards that fit into XTcases. I can't make 
any recommendation on particular 
boards because I am not familiar with 
them. However, 1f you search through 
Computer Shopper magazine, you will 
find many clone vendor . 

Regarding your second question, I am 
not aware of any XT motherboards that 
fit your exact description. Bw consider 
that an XT clone motherboard might sell 
for $100 to $200 and an AT motherboard 
for $300 to $500. You mighr be beuer off 
to bite the bullet and get the ATright from 
the start. 

A regular AThas a larger motherboard 
and case compared to a mini- or baby­
AT. The intent is to have a smaller fom ­
print on your desk. Functionally, they are 
the same, though the mini-AT may have 
fewer expansion slots. - Steve 

It's AU in the Handshaking 
Dear Steve, 

I need to know how tote t my printer · 
statu s- whether it is on-line, off- line . 
turned off, or otherwise unavailable­

cominuf'd 

ASK BYTE. Steve Ciarcia , a computer co11­
.mltanr and electro11ics engineer. answers 
questions on any area ofmicrocompu1i11g and 
his Circuit Cellar projecrs. The most repre­
se11tative questions will be answered and pub­
lished. Send your inq11iry to 

Ask BYTE 
c/o Steve Ciarcia 
P.O. Box582 
Glastonbury, CT06033 

Due to the high volume of inquiries, we 
cannot gunra111ee a ptrso11a/ reply. All leuers 
and photographs become rhe property of 
Steve Ciarcin and cnnnor be rerumed. 

Tire Ask BYTE :rtaff includes managl'r 
Harv Weiner and researchers Eric Albert , 
Tom Ca11treil , Bili Curlew, Ke11 Davidso11 , 
Jeai111eue Dojnn , Jon Eison, Frank K1U1cil ­
marm. Tim McDono11gh , Edward Nisley. Dick 
Sawyer. Robert Stek. a11d Mark. Voorhees. 

Seeing-Eye Computers 
Dear Steve, 

Practical speech synthesis appears to 
be lagging behind image processing. A 
blind social worker here at Texas A&M 
University would benefit greatly from a 
talking computer . We can easily access 
the hospital mainframe, but we've had 
difficuJty localing a good speech-synthe­
sis system. Those that have been called to 
our auention seem outdated. 

Do you know of any hardware or soft­
ware thar wiJI enable a sightless person ro 
effectively use a computer? Just making it 
talk is not enough. The ystem must be 
able to use word-proces ing and data­
management software-preferably under 
MS-DOS-and possibly interface with a 
high-level language . We might start with 
a desktop model, but a laptop is our ulti ­
mate goal. 

David Lemper 
Temple, TX 

I thi11k the current state-of-the-art 
speech-synthesis hardware is quire capa­
ble ofgenerating 1mdersrandable speech. 
The real problem you are referring ro is 
the ability to use this hQrd111are technol­
ogy in an imegratedfashion to remove the 
barriers a sigh1less person has in using a 
computer. Perhaps tire real 11eed is for 
sofnvare , such as a word processor, ro 
function with a speech module as an 0111­

pu1 device ro replace the visual i11forma­
1ion normally received from 1he screen. 

There is far more involved here than 
merely echoing the screen information. 
In fact , the words on the screen represent 
only parr of the informa1ion. si11ce posi­
tioning and other visual clues are j11s1 as 
important. 

While I have seen some limited demon­
stration software, I have not seen a truly 
general-purpose solution to your prob­
lem. I think this type ofquestion deserves 
a broader research efforr tlra11 I can give 
you. But let me make some specific sug­
gestions about where you can look. 

Two computer retrieval databases 
cover your area of interest: ABLEDATA 
and REHABDATA. Both are supplied by 
the National Rehabilitarion Information 
Center, located at the Catholic Univer­
sity of America in Washi11gton, DC You 
can access 1hese databases through com­
mercial on-line research services, such 
as Dialog Information Services (3460 
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Hillview Ave . . Palo Alto, CA 94304, 
(800) 334-2564; in California, (415) 
858-2 700) or BRS (1700 Rout e 7. 
Latham, NY 12110, (518) 783-1161). 
You may wam to contact a research li­
brarian at Texas A&M for more informa­
tion. -Steve 

Hand-Holding for a Hand-Held 
Dear Steve, 

J have a Texas Instruments CC-40 
hand -held computer. Unfortunately, 
there are no service manuaJs avai lable for 
it-at least not here in Austria. According 
to the user's manual, I could program the 
computer in assembly language, but l 
don't have any information about how to 
do this. Do you know the addres of a Tl 
retailer or computer club that I could 
write to? I've already written to Tl's cus­
tomer service department, but I've re­
ceived no reply. 

Walter Schrabmair Jr. 
Salzburg, Austria 

For rhe most part, Tl has been out of 
the re1ail computer business for some 
time. However, users groups still flour­
ish here in th e U.S. to suppo rt Tl 
machines. 

Tl PPC Notes (P.O. Box 1421, Ltirgo, 
FL 34294-1421) supports programmable 
calculators made by Tl. The Houston Tl 
Users Group (clo Kim Peterson, 3107 
Bafing, Houston, TX 77099-2244) pri­
marily supports the T/99-4A comp111er. I 
think you might be able to ge1 some useful 
informatio11 for your machine from 1hese 
sources. -Steve 

Bit by Bit 
Dear Steve, 

I have tried for a long time to buy a 
computer, but I can't come up wi th the 
big chunk ofcash necessary . I have there­
fore decided to buy it piecemeal, compo­
nent by component. I would like to end up 
with something more than an IBM PC 
XT. or al least something that I could 
simply upgrade by just a motherboard re­
placement. This precipitates several 
questions. 

First, do XT and AT case accept dif­
ferent motherboards? If so, do you know 
of an XT-compatible motherboard (pref­
erably with an 8088-1) that fits in an AT 
ca e, has keyboard-selectable 10-MHz 
speed, and uses an AT power supply so 
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ASK �BYTE 

� : customers since 1982 by exclu- I � 
sively concentrating on computer I� l printers. We’re not just order tak- I � 

1 ers � we’re experts! CaH today! I______ __ ___ _ _ _J 

P rinters Plus has been satisfying l 

Listing 1: Skeleton ofTurbo Pascal code needed ro query primer status. 

P r ogram ... 
type 

Register Type � record 
case i;:;teger of 

1 : � (AX. BX. ex. ox. BE’. or. SI, OS, ES , Flags �
integer) ; �

2: � (AL, AH, BL, BH, CL, CH, DL , DH : byte); 
end; 

var 
Registers : Register Type ; 
Status : integer ; ›

with Registers do begin �
AH: � $2; �
DX: - Slptn; ( 0 for LE’ Tl , 1 for LPT2, �

etc. l 
Intr($17,Registers); Call the BIOS 
Status : � AH; { Get result byte) 

end ; 

Table 1: Bir settings arnJ their 
significance/or the Status 
variable returned in listing I . 

Bit � Indication 

7 � Not busy 
6 Ack has been received from 

printer to acknowledge last 
character sent 

5 � Paper out 
4 � Printer selected. on-line 
3 110 error 
2 Not used 
1 Not used 
O � Time-out error 

daisy-wheel printer. After prinling acer›
tain number of characters (about 260 to 
320), the printer Jo e two characters, al›
ways in the same place. If I use the MS›
DOS PRINT SCREEN command, the 
printer loses one character. 

If I execute mode lptl: , , p. the prob›
lem goes away. As explained in the DOS 
manual, the p option causes the operating 
system to continually try sending output 
if the printer is not ready. I thought the 
parallel interface protocol required an ac›
knowledge from the printer before the 
computer would send another byte. 

The problem occurs when I’m running 
the computer at 8 MHz or 4. 77 MHz. 
The printer has a 256-byte buffer. What 
is it about the Centronics interface that I 
don ’ t understand? 

Robert Ziller 
New Richmond. WI 

Troubleshooting a problem from a dis­
tance is sometimes difficult. Your IBM 
compatible/Smith Corona TP2 problem 
could be due to several possible causes. 

The lost characters (every 260 to 320) , 
coupled with the fact that the TP2 has 
256 byres in its bu/fer, indicate a buffer 
overflow co11di1io11 (the difference in the 
error position may be due ro varying line 
lengths and return time). Thus, the pri­
maryfailure is probably in the handshak­
ing between the computer and the 
printer. 

The Centronics format actually sup­
plies three possible co111 rols to the 
printer: 

� ACK (pin 10): A low on the pin indi­
cates that the printer has finished pro­
cessing the current character. 
� �BUSY (pin I1): A high on this pin indi­
cates a buffer-full condition. 

continued 

� � IT'S TIME YOU SAW 

� � THE 

ALPS 
� ALQ 218 
e Futurn: 

�Full COior �
dot matrix plfnter �

� � � 240 qlS draft/ 
120 cps 
corruspondencel 

1----... 

80 cps lener quality 
� � Optional snap In/out 24-pln print head 

� Easy !root panel control 

e LIST PRICE: $595 $398 
� PRYCE: 

... ..-.-----­
�:NEC l C-890  
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FOR PAINTERSPLUS PRICE 

111111uuoo1PCMAGAZ1NE1"rou-1-11.c.w.i 1
Al.Ps MIKJVI$ I � 

lPSOll OIUDATA I 
wr11� uu11 un11n I � 

nc .e
� TrtiiJ"�l : 

� 
PRINTERS PLUS, INC. �

848frC TYCO RO., VIEHNA, VA 22180 �
HOURS: _,.THUR: 10 AM-7 P11 EST � � 

FRllAY: 10 AM-5 Piii 

�(703) 734-0236 
WE’LL CREDIT COST OF 

LONG DISTANCE TELEPHONE CALL �WTTH ANY PRINTER PURCHASE. 
TIU olrw {IOOd Ollly rhlrlugh m.J M1’t 
V'IS/t cu local ptlt:i>I. 

r5" 8{)(lll8s r1.1 IJ// rt1tum«1 °' � 
�'R. ii< !. ’ :4. VA. 

from within a program. It ’s irritating to 
have lhe system hang up while attempting 
to send a command to the printer when it 
turns out the printer was off-line. 

I am u ing Turbo Pascal 3.01. My 
printer is a Star SG-10, set up as LPT I :. 
and my computer system is an XT clone 
with 640K bytes of memory and two 
floppy disk drives. 

Bruce Bauder 
Tillamook, OR 

You need 10 call a BIOS routine 10 re­
turn rhe primer srarus. In Turbo Pascal, 
the code would look like that in listing 1. 
The variable Status will have certain 
bits set, based on the printer's condition 
(see table 1). By decoding these bit com­
binations, you can alert the operator to 
the primer's condition. Also, although 
this is undocumenred, bit 1 seems to 
indicate a nonexistelll device. -Steve 

Not a Good Day for Printers 
Dear Steve, 

Recently , I tried to use my IBM PC 
compatible with my Smith Corona TP2 
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From real time embedded 
applications to comprehensive 

systems purchased d irect ly from 
Manx come with a 30-day, no 

commercial applications on 
Macintosh, IBM PC , Amiga, 
Atari, and others . Aztec Chas 
earned a well-deserved reputa ­
tion as an innovative, tough to 
beat, rock-solid C development 
system. 

But don't just take our word for 
it- try it yourse lf. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That's why Aztec C 

MS·DOS Hosted ROM Development Systems 
Host + Target: $750 Addltlonal Targets : $500 

Targets: 
• 6502 family 
• 8080-8085-Z80-Z180-64180 
• 8088·8086-a0186-a0286/8087 ·80287 
• 68000-68010-68020168881 

Components : 
• C compiler for host and target 
• Assembler for host and target 
• linker and librarian 
• Unix utllltles make, dlff, grep 
• Unix vi editor 
•debugger 
• download support 

questions asked, satisfaction 
guarantee. Call for yours today. 

We can also send you informa­
tion that details the special fea ­
tures and options of Aztec C. 
Plus information on support soft­
ware, extended technical sup­
port options, and all of the 
services and specialized sup­
port that you may need when 
you 're pushing your software to 
the limits and . . . beyond. 

Features: 
• Complete development system 
• Fast development t imes 
• Prototype and debug non-specific 

code under MS-DOS 
• Compliers produce modlflable 

assembler output, support lnllne 
assembly, and wlll link with assembly 
modules 

• Support for INTEL hex, S record, and 
other formats 

• source for UNIX run t ime library 
• processor dependent features 
• source for startup 

Aztec C Micro Systems 
Aztec C 1s available for most micro­
computers in three configurations· 
The Professional ; The Developer: and 
The Commercial system All systems 
are upgradable 

Aztec C88k/Am . . . . Amlg 
source debugger- op11onal 

Aztec: C68k.1Mac . . . Maclntoah 
MPW and MAC II support 

Aztec C86 .. .. • . .. . MS·OOS 
source debugger • CP/M libraries 

The lollowng have special pricing and 
configurations Call for details 

Aztec C68k/At • . . • . Atari ST 
Aztec C80 . . . . . . . . . CP/M-80 
Azt c C65 . . . . . . . . . Apple ti & II GS 

Standard Sy at m ............... $199  
• C compiler 
• Macro Assembler 
• overlay linker with librarian 
• debugger 
• UNIX and other hbranes 
• utilities 

Developer Sy tem .............. $299  
• all Standard System features 
• UNIX ut 1l1ties make. dill. grep 
• UNIX vi editor 

Commercial System ............ S499  
• all Developer features 
• source for run time libraries 
• one year al updates 

&WW 

Azrec C is available on a /hl(cy-day money back guarantee Call 
now and find out why over 50.000 users give Aztec C one of the 
highest user-satisfaction ratrngs rn the rndustry 

Call 1-800-221-0440  
COD . VISA. MasterCard. American Ex· Manx Software Systems In NJ or outside the USA, 
press. w11e (domesttc and international). and One Industrial Way 
terms are available One and lwo day deliv­ call 201-542-2121 

Eatontown. NJ 07724 
ery available for all domestic and most Telex: 4995812 Fax 201-542-8386 imernauonaJ destmattons 
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A screen star is born.  
Introducing Ultrasync. The high-resolution autosynchronous 

color monitor that's PC and PS/2 series compatible. 

ltrasync, with it xccptionally fine (.28mm) dot pitch 
create · a picture of incon1parable clarity. Capable of displaying infinite 
had of brilliant color with striking contrast and dimension . 

But the r al b auty of ltra ync is its versatilit . It has the greatest 
autosynchronizing fr 1uency rang combination availabl with 45Hz 
to 120Hz vertical can rang (NEC' Multi ync tart at SOHz and 
peak out at 75Hz) and lSKHz to 35KHz horizontal can. 

Plug ltrasync into any IBM PC/P series, Apple Mac II, or 
pra ti ally any omputer y t m and it will adju t automatically to the 
standard you are using. There no fiddling with switche or knob . 
Our automatic picture sizing feature prcvcnc cli play cli tort.ion ancl shrinkage. 
A simple built-in text witch is provided for your convenience. What'· 
more, you 'll enjoy the ease and comfort of Icrasync's ergonomically 
advanced design. 

Nobody but Princeton Graphic tern cou ld bring you an 
image with such star quality at a suggested retail price that' remarkably 
affordabl . $795. After all , w 'v b -n doing it all along. 

GRAPHIC SYSTEMS 

THE VISIBLE EDGE 

601 Ewmg $11001. Bml<l1ng A. Princeton . Now Jersey 08540 (609) 683·1660 
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Circle l 2S on Reader Service Card 

ASK BYTE 

Integrand' new Chassis/System is not another 
IBMmechanical and elCClrical clone. An 
cnti n:ly fre.<.h packaging �d �~�g �n� apprrnich ha.I 
been w.ken using modular consuuction. Al 
present, over 40 optional St()Ck modules allow 
you to customiu: our standard chassis lo nc:uly 
any requirement. Integrand offers high quality, 
advanced desigi:i hard ware along wilh 
applications and technical suppon ail aJ prices 
competitive with imports. Why scnlefor lcs;? 

Rack & Desk �
PC/AT Chassis �

Rack & Desk Models 
Accepts PC. XT. AT Motherboards and 
Passive Backplanes 

Doesn 'r Look like IBM 

Rugged. Modular Cons1ruc1ion 
Excelleni Air Flow & Cooling 
Optional Card Cage Fan 

Designed w meet FCC 

Z04 Wall Supply. UL Recognized 

/45W & 85W also a"ai/able 

Reasonably Priced 

Call or writefor descriptive brochure and prices: �
8620 Roosevelt Ave. · Visalia, CA 93291 �

209/651 ·1203 �
TELEX Sl0601283C (INTEGRANDUD) �

EZU. X62926572 �
We ocup1 BankAmcriaml/VISA and M11S1erl:a n1 �

IB:M. PC. �~�'�T�.� l\T �t�h�l�f�J�c�f�t�\�4�1�~� ol INt'.flWMllftl.I Bwmm Mdmca..,........,__,_.............. �
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• FAULT (pin 32): A low on this pin indi­
cates that some problem exists (some­
times this pin goes low when the buffer is 
full; it depends on printer design). Note: 
This pi11 's data is valid only for some cus­
tom-made cables; the standard IBM Cen­
tronics-to-DB-25 cable leaves this pin 
open. 

Your primer manual will show the 
DIP-switch configuration chmzges neces­
sary to implement handshaking. First , 
check the configuration of the printer, 
the11 verify the cable com1ectio11s (pins 10 
and 11 correspond to the connections on 
each end of the standard IBM cable. If 
the pin 32 connection is implemented, it 
should be DB-25 pi11 11). 

You can 't rule out a failure ofeither the 
port or the printer hardware. Ask a 
friend (or your friendly local computer 
store) to test the printer on another ma­
chine (try to use WordStar with a docu ­
mem that you know fails). This will let 
you determine which is at fault-the 
printer or the computer. - Steve 

Cheap 200-watt UPS Wanted 
Dear Steve, 

How about coming up with a 200-watt 
uninterruptible power supply (UPS) for 
us IBM XT/AT usen;? It should use gel­
cell batteries of the type widely available 
in the surplus market and should cost less 
than $100 . 

William Schreiber 
Kailua-Kona, HJ 

The worl.d seems to be afflicted with 
power problems, if my mail is an accu­
rate reflection. There is considerable in­
terest in such devices as constant voltage 
tra11sfonners and unimerruptible power 
supplies. 

Small uninterruptible supplies with 60­
Hz sine-wave output are relatively easy lo 
design and build (see the January issue of 
Radio-Electronics for a 40-wau UPS 
constmction project). As the supplies get 
larger, the linear amplifiers needed to 
support the ouJpUI grow larger and more 
comple.x, and !hey generate more heat. 
These factors increase the expense to an 
e.xtent that is most efficiently countered 
by the economies ofhigh-volume produc­
tion. Thus, I'm afraid your desire for a 
200-wan UPS/or less than $100 is a bit 
unrealistic. 

The economies of volume production 
have made such supplies available at 
prices much lower than in the past. SM 
Industries (535 West Wise Rd. , Scha11m­
berg, IL 60193, (312) 894-5331) is cur­
rently advertising a 200-watt writ for 
$179, for example. The advertisements 
in publications such as Computer Shop­
per magazine show comparable prices 

for similar units fr om various other 
sources. These units make more sense 
than something I could design and fea ­
111re as a Circuir Cellar project. - Steve 

Dialing for Digits 
Dear Steve, 

I plan to build and u e your lmageWi e 
video digitizer (May 1987 Circuit Cellar) 
to transfer pictures over the 1elephone 
with modems, and I have a few questions 
in thi regard. What is the most economi­
cal modem I can use? How long will it 
take to transmit a picture (at various data 
transfer rates)? Finally , can you give me 
some idea of the transmission time you 
save by compressing the image? 

R. Bl au 
Brooklyn, NY 

You 'II find rhar 2400-bit-per-second 
modems are ge11i11g cheaper all the time. 
Many are now priced at under $200. 

At 1200 bps, an uncompressed picture 
requires about 8. 6 minures of transmis­
sion time; at 2400 bps, it 's 4.3 minutes: 
and at 9600 bps , ir 's about I minute. But 
300 bps is out ofthe question- the trans­
mission time is about 40 minutes. Th e 
2400-bps modems wirh MNP (Microcom 
Network Protocol) error correction ha ve 
an additio11al advantage: they prevent 
nearly all errors from phone-line noise 
from garbling the picture. 

Dara compression reduces the size of 
the image 2 to 4 times, so a 1200-bps 
transmission would take 2 10 4 minutes. 
The compression factor depends on the 
complexity and detail of the image, as 
well as rhe amount of noise in the video 
camera. A well-lit scene produces less 
noise in the camera, so ultimately it re­
duces transmission time. -Steve 

Meteorology on the Micro 
Dear Steve, 

I have a couple of unrelated problems 
lhat I hope you can help me with . 

I have an Amiga !000 (512K bytes of 
RAM) with one external 3 'h-inch floppy 
disk drive and one external 5 1A-inch flop­
py disk drive . I am using one of the old 
Epson MX-80 printers (circa 1982 to 
1983) with Graftrax installed . I have 
Amiga BASIC , True BASIC, Lattice C 
and Amiga Pa cal as programming 
languages. 

I am a weather forecaster with the U.S. 
Air Force stationed in Myrtle Beach, 
South Carolina . Myrtle Beach i a typical 
tourist town with more fast food , beach­
wear stores, and golf courses than you 
can hake a stick at. Unfortunately, the 
amount of research material available i. 
severely limited. 

I am interested in receiving the Navy 
conrinued 



Basic System Features 
HD/FD CoatrolleT • J.Z MB lfoppy �d �r�i�~� • �~�a�l� 
parl (Com IJ •adpanJlelport • Optioalll2ndseriMJ 
port (Com ZI .t opdaaal pairparl • ZOO Watt PIS 
• Higb qulity IMt.I �~ • Hardwatt �~�s�w�i �t �c�h� 

111111 turl1o L.E.D. • 

Stanford Intelli gent Net-ll Card 
Ether Net/Cheaper Net specification • 
80186 processor & 82586 LAN co-proces· 
sor • Doto transfer rote: 10 MB/ S. Net· 
work software compotibill ty : PC-NET, MS· 

$499L.£.D. • Optional d/gibll 
Clodlmlmdlr w/hllttery b«k-ap • Compktr 
d«tuaalbltloa • Enbanttd kr)·bolud (101 krJ·s) 
• Hat']· dUIJ plldulglall. 

Stanford 386-18 
fllB MHz ZI MHz Thl'flll/lhput 
Intel 32 Bit 80386 CPU (18 MHz) 9/18 MHz 
softwore (keyboard) switchable clock • 
Norton SI (Ver 3.0): 23 (processor speed) 

OS memory, 16 chonnel Interrupt, 7 OMA 
channels • 512K interleaved 32 bit RAM an 
boord • RAM con be expanded lo 16 MB of 
32 bit high speed interleaved memory • 2-32 
bit, A-16 bit and 2-8 bit expansion slots • 
Supports 80387 Math co-processor • Award 
BIOS • (Phoenix BIOS optional) • Plus basic 
system features. $2149 
tanford �~ �1 �6� 

Some configuration as in $y$tem 386-18 except: 
socket for 80287 mofh co-proc.es.sor • Plus basic 
system features. $1999 
Stanford 286-16 
tJ / IZ M Hz - 16 M Hz Tbroo1thput 
Intel 80286-12 cpu, 8/12 MHz software 
(keyboard) switchable clock • Award BIOS, 
Norton SI (Ver 3.0): 15.8 • DRAM co11 be 
expanded to 1 MB on M/B • Selectable be­
tween 0 wait stole or onewait slcie • 8 expon· 
sion slots (5-16 bits, 3--8 bits) • Socket for 
80287 moth co-processor • Plus basic system 
feolures. $1119* 
tanford 286-12 

(j/8/10/12 fib I Walt tste 
Some configuration as in 286116 except: Intel 
80286-10 CPU, 6/ 811 0/12 MHz software 
(keyboard) Switchable dock • Plus basic sys­

tem features. $989* 
'System price does not include memory (DRAMS). 

NET, Novell. 

Xenix Multi -Terminal Card 
Microprocessor-based intelligent terminal 
controller Z-808 CPU • 16 KB dual port 
RAM, 8 KS local RAM • 6 osynch. serial 
channels. $599 

pedal Offer �w�/ �S�y�~�-�r�c�m� Purchase! 
Dr. Holo Ill ... $49. 9'I (-.HI volw SI3',95) 
or Dnlttop Pvl>IW.•,.· Gropltia •• . $59.9'1 
{l..,toil va/,,. $ 195.00J -antSp­ �"�'�1�~�~ �. �M�S DOS.X...... u....Mousel!:-.......codV• 10............!Hl. 1• '" - .._°""' •-S,­�
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.,-.._or•t1A11 aptGft. ....... purct.ecwD Pt-. 111119 DI .-•..a .-=itaibDM...�a�q�.�c�a�t�o�~ • �~ \W �~�· .... rllQnl 10,....... 
9QPVIWC or t.rW poductil. Eoara �.�a�~�.�,�.  "�-�-�-�1�>�'�l�r�1�l�d�l�m�m�:�b�a�w�~�0�.�. .... �~ OWfWS­

• Optical Mouw/ o "lot Clock 
• Panasonic Prloten 
• Panasonic �F�a�a�J�m�l�~� Carib 

ln1rm11li nal 
al r lnquiril' Wl•lcom 
II U'>for\oluni /Outer/ 

Re cllrr Oi'iCOUnt 
de us foruur Optional On-Site Ser vice 

FR•: "hlpt'lna and cndil curd ll°'ll!I" 

TO RDER A L: 
1-(800) 248-4786 

LN IFOR IA: (415) 651-3300 
Tech uppon·C-1151651-.U 0 
FAX tlntcn1.1t111n.1J .tit"> ); (4 15) 651-_ 3 
TELEX (ln11:ma11onat alci. ): 4943373 \ SAE 
Hours: Mon-Fn :00 am - 5:30 pm P.•T. 
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PowerStation TM �
A Complete VT220 I VT241 Work Station �
Upgrade for the IBM PC/XT/AT and PS/2 �

" Now true BOO 
pixel wide VT241 
display and 
support for 
VMS Services 
for MS-DOS.' ' 

l'llwelStallan•- 2AO S435 EGAmale" $39 

VT240 SWle lolyOOard anc! ZSTEM V1240 EmulallOll Sol!Ware DaugnteilloarO O!ltlOn IOI 132 COiumns aod uue 800 
DpllOnal WPS labelled keyS (GOLD KEY MOOELl add $30 po<el wide ReGIS display on standard EGA ad.aptm 
ZSllM l)e"' - VT24G Emuillor Emula1J011 Sollw.lle OOly 5295 PS220l2 S19 
VT24Q.1241 EITMallOO Software With a! the lliatures ol ZSW.. VT220 pkis Keybo.lrd adapter cabll! ICll PS200 on PS/2 sy.>t1!111$ 
ZSTEM 401 4, sixel aoo ReGIS g1apl-ocs ZSTEMpc '"·4014 Emulalor sgg 
�P�o�w�l�f�S�l�a�t�l�o�n �~� 220 S289 Use wl1h ZSTEM VT too. VT220. OI Starol·alone 
VT220 Sly!e IJ!ylloa<d ano ZSTEM V1220 Emulaoon Sof!w.lre lmer.ictNe zoom ;ine pa11 �~�r�e�u�l� •m.l(leS frt>m 
DplJOnal WPS ta!lelleO kevs (GOLD KEY MOOH) ad!! $30 disk. Keypad, mouse. drg11w. pnnte1. i>lo!ter. illld 
ZSTEMpc".Vf220 Emulolor Emutatoo Sonware only S150 TIFF suppoo 41 00 oolor illld ine Style colof maP!l"l'l 
AD the leatures ol ZSTEM VT IOO p1vs 6-bll mode. dowrtloodabl• loo". 640 • 400 ancl 640 • 480 on some .ioao1erl111001t0<s 
UStf �O�e�~� l<eyS . IUll n;if1003llmullHUIJOll3l modes EX1encled macros ZSTEMpc'"·VT100 Emulalor S99 
15Clllll �~ lrue 132 roumns on Hercules. VGA$, Super EGAs, ani Htgli per10<mance COLDR VTtOO True OO!Jble 
stanelald EGAs using the EGAmale optoo 12a columns oo CGAs 43 lne �~ YTIOO!h scrolml ISO allll annw1e 
SUptlO(t on EGAS. Entlaneta eyOO;IJOSUllPOl1 UrigetmaM Bass evOne majl!leO oolor XMOOtM 3rwj KERMIT SCJft keylMAC­
and VMS SeMCl1S IOI MS·OOS SUPIJOll ROS. DOS actess 

KEA Systems Ltd. 
W412 - 2150 Wesl Broadway, Vancouver. B.C. Canada V6K 4L9 �

Telephone (604) 732-7411 Telex 04-352848 VCR Fax (604) 732-0715 �
Order Ton Free (800) 663-8702 �

�!�J�O�~�~ �~ gt13f•nliFJe AM£)(,/MC/VfSA 

ASK BYTE �

we.ather fac imiJe maps at home and di ­
playing them on my Amiga. I ordered the 
transmission scheduJe from Alden Elec­
tronics (it's free, and the people there 
were very frienc!Jy) , so I know the fre­
quency and schedule, but I don't know 
the format . What I need is a guide to help 
me decode the signals and build the re­
quired hardware. The progranuning end 
would be no problem if I couJd onJy find 
the information. (lf any of your readers 
want to contact Alden, the address i 
Alden Electronics, 40 Washfogton St., 
Westborough, MA 01581.) 

The second problem concerns hard­
ware. I need to know if there is any way to 
construct a device (without any exotic 
parts) that will "clamp" to a phone line 
and let me pick up a 1200-bps signal 
without any physical connection 10 the 
wire . In other words, I don't want to 
have to cul the phone line. 

Michael Street 
Myrtle Beach, SC 

Weather facsimile maps on the high­
frequency band are fairly easy to receive 
with any HF shortwave radio, as you may 
have noticed from the infonnation sup­
plied to you by Alden Electronics. You 
can accomplish conversion of the signal 
to a printablefonnat in many ways. 

The signal itself is an AM-modulated 
carrier, centered ar 2400 Hz, with the 
picture information moving -at about 4 
lines per minute. Several articles have 
appeared in amateur radio magazines 011 

assembly of WEFAX (weather facsimile) 
converters to use with a computer; you 
might check your local library for back 
issues of QST arul 73 magazines. Also, 
check out Keith H. Sueker 's article , 
"Apple Fax: Weather Maps 011 a Video 
Screen" in the Ju11e 1984 BYTE. 

I have fourul that The Weather Satellite 
Handbook (third editio11) by Dr. Ralph 
Taggart is a good overall source ofinfor­
mation on this subject. While the book is 
aimed at satellite WEFAX receptio11, you 
can apply many ofrit e tedmiques and cir­
cuits to HF reception . Copies are avail­
able for $12 plus 50 cents for shipping 
a11d handling from Dr. Ralph Taggart , 
602 South Jefferson, Mason, MI 48854. 

If you would prefer to use a precon­
structed unit. Advanced Electronic Ap­
plicarions (P.O. Box 2160, Lynnwood, 
WA 98036) sells a multimode data con­
troller (model PK-232) tlraJ will decode 
WEFAX HF transmissio11s and pass them 
to your printer or computer. Price varies 
with the dealer; you might consult a re­
cent copy ofQf!IT or 73 or a local ama­
teur radio operaJor for the locaJion of a 
dealer in your area. 

With regard to your desire to induc­
conrinued 
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Assemblers/Simulators/Compilers �
Series 3 
Series 3 runs under CP/M 80, 
CP/M 86 and MSDOS.This Series 
has Full Listing Control , Condi­
tional Assembly & Built in Cross 
Reference. There is Unl imited 
Program Size, Number of Sym­
bols and Macros. The Linkers 
output: Intel Hex. Extended Intel 
Hex. Tektronix Hex. and Motorola 
S19, S28 and S37 formats . 

Series 4 
Series 4 requires at least 640k of 
memory.These products have all 
the features of Series 3 plus: 32 
Character Labels, User Defined 
Sections, Local Labels and a 
Librarian . The Lin ker outputs 
Intel Hex, Extended Intel Hex, 
Tektronix Hex, and Motorola S19. 
S28 and S37 formats as well as 
Global, Abbreviated Global, 
Mic rotek and Zax Symbol Table 
Formats. Listings can be relo­
cated to reflec t run-time addresses. 

Simulator-Debuggers 
The Simulator has 16 Breakpoints 
with optional Counter Field . The 
Symbol Table is limited only by 
the amount of memory. Butters of 
256 bytes may be opened for 110 
ports. The Simulator-Debuggers 
run with 512k of memory. 

CCompifer s 
The C Compilers support In-line 
assembly language and ROMable 
code, and includes the following : 
Macro Processor, full Floating 
Point support, complete Assem­
bler, Linker, Librarian and 
Libraries. Li brary Source Code 
Pu rchases require a signed 
license ag reement. 

Simul.t or- CUbrary 
ll • cro Closs As semb /4tl$ Debuggers C C-omp/lers CUI,,.,.,.. SoCln:e 

SerlH3 Se rlea 4 �

VMS � VMS VMS 
Softw• re CP/MBO ULTRIX ULT RIX ULTRIX 
Product CPIM 86 MSDOS SUN MSDOS SUN MSDOS SU N A ll -Sy ste m s 

Supers 199.50 
Z-8 199.50 199.50 
Z-80 199.50 199.50 
Z-280 299.50 
Z-8000 299.50 299.50 
1802 199.50 199.50 
6301 199.50199.50 
64180 199.50 199.50 

199.506501 199.50 
6502 199.50 199.50 
65c02 199.50 199.50 
65816 299.50 
6800,2,8 199.50 199.50 
6801 .3 199.50 199.50 
6804 199.50 199.50 
6805 199.50 199.50 

199.50 199.506809 
68c 11 199 50 199.50 
68000,8,10 299.50299.50 
68020 399.50 
8400/cOO 199.50 199.50 
8044151 152 199.50 199.50 
80451 199.50199.50 
80515 199.50 199.50 
8080 199.50 199.50 

199.50 199.508085 
99 50 99.508086188 

199.50 199.508096 
80186/286 199.50 199.50 
80386 299.50 

199.50 199.5083351 
8748 199.50 199.50 
740 199.50 199 50 
Cops 400 199.50 199 50 
F813870 199.50 199 50 
NCR32 199.50 199.50 
NEC7500 199.50 199.50 
NSC800 199.50 199.50 

199.5032000 199.50 

More formats available 

Name __________,,,,,,,___,,.--,..--------­
(Please Prmt) 

Company __________________�~� 

Address ___________________�~� 

City--------- State ___Zip----­

Phone ___________________ _ 

Educational diacount avallabl . 
To order, call toll free in U.S. (includ ing HI, PR and YI ): 

1 800 843-8144 �

995.00 149.50 499.50 
149.50995.00 499.50 

995.00 149.50 499.50 500.00 2000.00 150.00 250.00 
1250.00 60000 2250 00 150.00 250.00 
1250.00 
995.00 

2000 00500 00149.50995.00 499.50 150.00 250.00 
995.00 149.50 499 .50 500.00 2000.00 150.00 250.00 
995 00 
995.00 
995.00 

1250.00 
995 00 149.50 499.50 

500.00 2000.00149.50995.00 499.50 150.00 250.00 
995.00 
995.00 

2000.00500 00 250_00149.50 499.50 150.00995.00 
50000 2000 00 150.00995.00 250.00 

1250.00 
1500.00 700.00 2500.00 150.00 250.00 
995.00 
995.00 149.50 499.50 500.00 2000.00 150.00 250.00 
995.00 2000.00 150.00500.00 250.00 

149.50 499.50 150.00995.00 500.00 2000.00 250.00 
149.50 499.50995.00 
149.50995.00 499 .50 

1250.00 
1250.00 
1250.00 
1250 00 
995.00 149.50 499 .50 500.00 2000.00 150.00 250.00 
995.00 149.50 499 .50 
995.00 

149.50 499.50 500.00 2000.00 150.00 250.00995.00 

Product ______Operating System ____ 

Series _______Amount$------­

Shipping$ _____ Total $ -------­

Signature ---------------­
Check D COD (U.S. Only) 0 

MCNISA # _______________ 

Expiration Date-------------­

In Colorado: (719) 395·8683 �
TELEX: 752659/AD �

109 Brookdale AvenueFor more details, ask for a free brochure. 
P.O. Box 480(Shipping is $3 l .00 per uni! lor overseas orders. Toll Free number does 

nol apply to overseas. 2500AD pays COD charges.) Buena Vista , Colorado 8121 1 
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Now there's a smart way to �
connect more than one prmter �

Forget those dumb A/B boxes and You just add a simple code to 
those expensive switching devices. your program or printer setup string. 

Now you can cormect up to si'X Or, select a printer from a pop-up 
parallel printers to your computer window utility that's included. 
and let your programs do the switch· SmartPrint recognizes the code 
ing intelligently for only $119. and makes the switch. 

SmartPrint automatically sends So, call now and use your Vtsa, �
your output to the correct printer. MasterCard or AmerEx. �

It's smart! • �·· �~� �~ "�}�"�'.1"1',' !! 
I.) •• • 

•
111@�; �f�~� �.�1 �~� 

0 .. uu 
�·�·�· �~ �~�~�~�~ �~ �:�:�f�:� 0 0 

1-800-368-7737 �
(Anywhere in the United States or Canada) 

�~�,�.�' �,�! �!�. �'�:�!�!�i�~ .... �
Dr •• • •l h •usi;...,....---.c- a ..11o1.l'u ru l'llOOUCl 1 8560V"meyard Awnue. Swk 405. Ranc.hoCuc;amonga, CA 91730 

A software-controlled printer switch for IBM PCs and compatibles 

ASK BYTE 

tively couple to a phone line to enable use 
of a modem, various methods have ar­
tempted to accomplish this feat, with min­
imal success. The connection is simply 
1101 reliable eno14gh to warrant the spe­
cialized circuitry required. 

Finally, my new publica1ion, Circuit 
Cellar Ink, is running a series ofarticles 
on just this subject. Volume/, issue 3 has 
an article that deals exclusively with 
weather facsimile services and 1ech­
niques for displaying 1hese weather 
pJroros 011 a personal compurer. -Steve 

Hot-Rodding the Apple 
Dear Steve, 

In the August 1987 Ask BYTE, Ber­
nard PauJ Sypniewski asked if it was pos­
sible to switch the 65802 and 6502 pro­
cessor to gee more power from hi 
Frank.Jin ACE computers. You answered 
tllat he would have liming difficulties and 
would not notice any difference unles he 
did his own programming. 

JDR Microdevices advertises a 3-MHz. 
version of the 6502 cal.led the 6502B. 
Can I replace my 6502 (or 65C02) with a 
65028 and make my Apple run 3 times 
faster? 

Michael de la Maza 
Irvine, CA 

OUR PLUG-IN CARDS 
GIVE YOU PLUG-IN 
CONTROL. 
Your IBM PC/XT/AT or 
compatible can control any 
IEEE-488 instrument. 

You can : �
0 Plug-in to BASIC, C, �

FORTRAN, or Pascal. �
D Use HP-IB plotters, �

printers, and instruments. �

0 Call (617) 273-1818 and put us to the test. 
0 Spend less time programming. 

Complete hardware and software solutions tor just $395. 

((;;ztlj) Capital Equipment Corp. 
99 South Bedford Street 
Burlington, MA. 01803 

While a 65028 microprocessor will 
run at 3 MHz, you have tofeed ir a 3-MHz 
clock signal ro make ir do so. The Apple 
computer provides a nominal I. 023-MHz 
clock speed rhat you ca111101 change 
without messing up 1he video timing. 
Thus, while you could plug a faster 6502 
imo your motherboard 's microprocessor 
socket, i i would execute programs no 
faster than what you have now. 

The mos/ praclical way lo speed up 
your Apple computer is to add an accel­
erator board containing a faster proces­
sor and separate RAM; this would avoid 
the video timing problems that you would 
encoumer 1/you changed the main Apple 
board. Several good speed-up cards use 
processors rm1gi11g from fast 6502s to 
68000s. One ofthe more popular cards is 
the Transwarp from Applied Engineering 
(P. 0. Box 798, Carrollton, TX 75006), 
which comains a 3. 6-MHz 65C02 and 
fast RAM, with an optional 65816 pro­
cessor upgrade. 

As with any hardware changes, soft­
ware compatibility problems are a dis­
tinct possibility, and you should run rests 
10 be absolutely certain that the software 
you want 10 use is compatible (prior to 
purchasing the upgrade, ofcourse). 

The November 1987 issue of The 
APPLE Review contains a report on 
Transwarp, including a discussion of 
known software compa1ibili1ies and in­
compa1ibilities. - Steve • 
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Dot, Daisy and Laser. �

The new family of Olympia printers with �
a prestigious technological heritage. �

Olympia is first in making lasting 
impressions for a good reason. 
For over 80 years we've been a 
leading innovator in typing tech­
nology for the office. Now every­
thing has changed. And nothing 
has changed. Our technology 
is as new as the dew. Our com­
mitment to reliability, efficiency 

and service is as solid as ever. 
The Olympia dot matrix printers 

produce clean , crisp printing at 
speeds from 130 CPS to 240 CPS 
for a wide range of applications. 
And our daisy wheels are unsur­
passed in printing quality. 

Our new Laserstar 6 is com­
pact, versatile, compatible and 

OLYMPIA 

offers the latest in desktop print­
ing technology. 

In short, whatever you need 
we've got. So don't go shopping 
without the big new name in 
printers on your list. 

Olympia. We'll make a good 
impression on you . 

Then for you. 

The Competition �
Advanced Engineering from Germany 

r ----------------------- ------------- ­
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Get acquainted with our family. And a gift for you: �
The fabulous Fisher Space Pen! �

See al l the Olympia models in our brochure "Printers printers on earth. Call 1-800-999-6872 or send �
That Make Quality Impressions." Along with our bro­ this coupon to : (USA) Olympia, P.O. Box 22, Dept. Adv., �
chure we·111 e11 you how to get a Fisher Space Pen­ Somerville. N.J. 08876 (or Canada) Olympia. 58 Prince �
free! The pen that went to the moon-from the finest Andrew Place. Don Mills, Ontario. Canada M3C3A2. �
Mr. Mrs. Ms. (Please Print) 

Name First Last ntie Phone 

Company Address 
I 

City State Zip I 
I 

Prin1er make(s) used now I plan lo make a punier purchase in month/year I 
934 I 

�L �-�- �-�-�-�-�-�-�-�-�- �-�- �- �- �- �-�-�-�-�- �- �-�- �- �- �-�-�-�-�-�-�- �- �-�- �- �-�- �-�- �-�-�-�-�- �-�-�-�~� 

APRIL 1988 • B Y T E 47Circle 192 on Reader Servia Card 



If you manage an organization with more PO and 

peripherJls than you care co counc, maybe you , hould 

consider tying chem together - with a STAHLA 

Network from AT&T. 

Supporting a wide range of DOS and NIX" 

servers for workgroups of all sizes, a ingle STAR.LAN 
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etwork can link from 2 to over 100 DOS PO , so inde­

penclem-mindecl sranclalones can effectively function as 

one. Which means users can share printers, retrieve and 

ed it common documents, update cemralized databases 

and send or receive messages electronically. 

AT&T's modular architecture and twisted-pair 



wiring make it easy for }OU to acid voice and da ta To find out more, call 1 800 247 -1212. 

Sta(ions the . ame way you add staff as needed. From equipmenr tO nerworking, from computers 

And by connecting your TAR.LAN etwork to to communications, AT&T is the right choice. 

AT&T'. Information Sysrems Network, virtually all the 

information -processing equipment in your compan} 

can become a fully integrated, cost-effici nt system. 
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BOOK REVIE WS �

D B GGI1 G C 
Robert Ward 

THE PROGRAMM R'S 
G IDE TO WINDOWS 
David Durant. Geta 
Carlson, and PmJ Yao 

FAST ACC \ 
WORD PERFECT 
Rhyder McClure 

DEBUGG ING C 
Reviewed by Rudy Baz.elmans 

Que Corp., lm.l.imia.polis , [J : 
1987. !SB 0-88022-261-1. 
4fXJ pages. $19. 9 

n Debu '8ing C. autho rI Robert Ward ay , "To 
write programs that work, you 
mu t know how to debug. It ' 
that simple. In fa t , if you pro­
duce working program , you 
will . pend at lea t half your 
time debugging." He goe on 
to say that "good debugging 
skills are requisite t uc ess­
ful programming." Wilh re­
gard to C programming, this 
statement ccm · c p cially 
true . 

Debugging C di cu e 
general technique · for debug­
ging programming error and . 
sp cificall . how to debug Lh 
most common programming error . The author accomplishc 
thi with an easy-to-read wri ti ng style that includes numerous 
example · and ju t the right amount of meta phorical reference . 

The infommion i ea ily accessible. Ward'. example. of ac­
tual executions and transcripts of debugging essions use such 
tools a tatic analyzers, debuggers. and interpreters. He al o 
uses chans. itemized lists, and clear diagrams. He clearl y has a 
good und rstanding of C and the problem of programming. 

But Debugging Ci not without its faul ts. In a book on debug­
ging, it' a hame to fi nd numerou example of poor program­
ming tyle, which lead to programming error . For ex.ample, 
page 175 of the book ontains four examples of poor program­
ming tyl : th u·c of multiple statement on a inglt: li ne, e pc­
ciaJly 1 statemen : poor indentaUon style used fo r control 
con truct ; poor u e of white pace to eparate line of related 
function · and a carcity of in-line comments. Ward houJd have 
read Thoma Plum' book C Programming Guidelines (Pren­
tice-Hall. 1984), whi h ·pell out a more readable and le s 
error-prone coding tyle. 

Ward bc.:gin Debu ging C with a discus ion of the founda­

lllu trnti � n b Trisha 3rkin 

#1 � tions used in the debugging 
proc · ·. He then de cribe · 
program testi ng and how to 
recognize bugs. Three chap­
ter_ concern language-inde­
pendent technique for locat­
ing bug . and they are fol ­
l wed by three chapters that 
di cu wh debug.ging C i · 
difficult and how to apply to C 
the general technique de­
scribed in the previou chap­
ter . The final two chapters 
di . cuss several commercial 
debugger- and an interpreter 
and how to use them in de­
bugging . 

Although this organization 
of th material make ·en ·e. 
the link between chapter arc 
weak. As I read the book, I 
had very lillle en e of it pro­
gre ion. Thi flaw i particu­
larl y obvious becau e the 
book doe not clear! follow 
the taxonom of debugging 
de ·cribcd in the chapter on 
foundation . 

Ac rding to Ward, at vary­
ino level . Debugging C is for 
everyone, and I agree. Begin­
ner will find the book u eful. 
even though some of the ad­
vanced ection are confu ­
ing. Experienced program ­
mer will al o find a number 
of ehapt rs worth reading . 
Readers will need a good un­

der tanding of C to comprehend the entire book. I think non-C �
programmer will aLo find parl! of thi . book intere ting-par­�
ticularly the introduct ry chapter on foundation·. te ting, and �
general debugging techniques. �

A Four -Step Process �
Ward divides the task of debugging into four phases: testing, �
stabil ization, local ization, and correction. �

Te ting, the proce of discovering which bugs exist, should 
precede debugging (the actual proccs of removing the bug ). 
A uch, I thi nk Ward made a mi take in including a chapter on 
testing. He should have relegated the topic of testing to Other 
texts, as he did wi th other topic . u ha design technique . His 
20-page di cus ion on testi ng is completel inadequate. espe­
ciall y compared to a definitive discussion on testing such as 
Glenford Myers· The Art of oft ware Testing (John Wiley & 
Sons, 1979). Ward's discu sion on te ·ting would be more ap­
propriate if he redu ed the c pe t te ting a it pecificaJly re­
lates to debuggi ng. 

C0/11111/ll'd 
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dBFast™ 
-vs-
Clipper'" 

New dBase III Plus TM Compiler 
• Smaller Ex.E's • Faster compilation 

• Paster ex.ecution • wwer price! 
dB Fasl Cllpper 

Minimum .EX£ file size 
OPERATION 

lkb 140kb 
Complllng/Unking 2 Seronds 4 Mlnutcs 

Execution lime 6 Seconds 17 Seconds 
PRICE S695�>�H�9�"�" �. �~� 

d-Small est ! Wlth Clipper'." lhe '"'' smallest program 
you can creaie Is 140k. And ll goe.s up 

from there! dB hsl'" crea1es programs as small as lk wilh lYJ>lcal program 
sizes from S to !Ok. just think, now It 's possible to fil all your programs on 
one Ooppy dlsk. And If you send mes via modem - look wha1 happens to 
your modem phone bill ... it almost disappears! 

d-Fastest! dB Fast compiles and links In a blistering 
3 seconds. Clipper slugs along at 4 minu1es. 

dB Fasl compiled programs also run faster. A program that look over I full 
minute to run using dBase Ill Plus and an additional 17 seconds using 
Clipper, ran in just 6 seconds with dB Fast! 

d-Cheapest' See.for yourself why dB Fasl is 
• �

d-Buck! owhere can )'Ou get all 
d-B1gges1Bang for . 

�,�. �~�·� 

5iJ::a: 
· · �~� 

_. . · .. 

5'lle.. 1nrormatlon call l -2o6-392-0368 

.S., S25 OUISlde U.S. 

@ S69 

lbtal 

--

--
Zip: ---

Subtol:li 

(U.S. fund$ only) 

Chock 

...._ .._ ... 

these features for such �
a low price: �
• dllase Ill Plus compatible • 1.AN compatible 
• UnUmlted runtime • Proteded source �
code • No need to modify your .PRG files �
• Speed, effldency, price 

• 60 �~ Guarantee 
Try dB Fast for 60 days. If you're not totally satisfied for any reason ,

I just send ll bilck for a full refund (less S!O handling fee). 

I Call today! 1-800-356-6356
I 

Dealer inquiries welcomeI Qly 

dB F:lSI --­I �~� 
- �~� Shipping: S4 UI �!�.�' �1�1�i�t�c�n �~ �d �'�.�~� l •dd l ot fo r nch tdltilSori;rJ ,.ct.:•gir) 

I J WA rcsjdenlS :uld 8.1 % s.iles 11:< . 

I 
I Name:------------­

1 Com(Wly : ---------­

1 Addtts.s: -------­
• rJty: ______SI: _ _ 

1 Phone I : 

Pa ment (circle one): VI&\ MC MIX 

I Card I:------------­I Expires: ___________ 

Name on Card' ltlO cum111 Blvd. II i=:tr&M ll unllnwlol'O fu-1 Ill(. uht 18S7 

�L
�~�l�1�1�"�"�'�&�f�l�l�d�t�l�l�J�1�P�t�t�l�l�'�l�r�q�i�u�c�m�l�t�r�l�l�k�a�a�1�-�U�o�f�.�l�.�~�l�i�1�1�.�t�C�M�p� LJ;.u:quilll, WA. �9�1�1�0�l �'�l�~�S�} �9 �:�.�I� 
..... �~�G�o�f�p�.�m�p�m�t�r�d�,� 
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BOOK REVIEWS 

Stabilization, the act of producing an easily reproducible te t 
case to demonstrate a bug, is a prerequisite to finding a bug. 
Unfortunately, the discus ion on the stabil ization of bugs is lost 
in the chapter on testing techniques. 

Localization involves narrowing down the test cases suffi­
ciently to find the problem, and Ward' epara1ion of this topic 
from stabi l ization makes sense. 

The final phase of debugging is correction, during wh ich the 
bug is fixed. Ward trivializes this phase by first saying that most 
bugs are easy to fix and then by devoting only two paragraphs to 
the topic . If correction is a pha e of debugging , then Ward 
hould have devoted at least a small chapter to it. I also consider 

it a mjstake to ignore the retesting requirements during the cor­
rection phase. I'm sure I 'm not lhe only person to add one or 
more new bugs while attempting to remove an existing bug. 

Ward introduces another useful concept, lhal of proximity: 
Every effect (problem) in a program is proximate (near) the 
cause . The proximjty can be based on the distance be1ween the 
source code of two routines, 1he distance between the execution 
of two routines, or the distance between two references to a data 
item. These principles are well defined. and the concepts are 
used throughout the book. 

How to Spot a Bug �
Ward divides his discussion on bug searching imo finding com­�
pilation errors and finding coding errors. �

For beginners, the chapter on fi nding compil atfon error · i 
particularly helpful . I haven't seen this material discussed 
anywhere else, and the chapter has some good advice. In addi­
tion to the compiler, Ward describes several other programs that 
can help programmers fi nd compilation errors. These include a 
brace checker (used to find mismatched or incorrectly nested 
braces) , a lint program (used IO find examples of poor coding 
style or obscure bugs), and the compiler's preprocessor (used to 
find macro processing errors). 

Ward also describes techniques lhat you can apply wilh little 
or no tool support. Much of the discussion surrounds tracing 
program execution through the instrumentation of control struc­
tures with print statements and the clever use of the C macro 
facility to control levels of trace output. Although tracing source 
code is a useful technique , Ward seems preoccupied with ii. 

Advanced Techniques 
Debugging C does an excellent job of addressing the issues in­
volved in C debugging. The process i difficult for a number of 
reasons: C is a weakly typed language that allows mismatched 
variables on expressions and mismatched function parameters; 
the use of pointer variables is error-prone; uninitialized vari­
able are not flagged by the compiler; subscripts on arrays are 
not checke-0 at run time ; and in unprotected environments. stray 
pointers can accidentalJy modify code. 

Ward discusse how to recognize and find each of these prob­
lems. In a table on page 209. he ha the start of a great debug­
ging aid. The table li sts the commonly observed program 
behaviors, their probable causes, and suggeste-0 debugging tech­
niques for each one. Ward should have expanded 1his gem to 
include more entries . 

Particularly informative is the seclion on organizing the stack 
during the execution of C programs. The diagrams and related 
text are clear and well organized . 

Debugging Tools 
In the tools section. Ward discusses three popular debugging 
1ools: sdb (the source-level debugger for System V Unix by 
AT&T) , CodeView (the new multiwindow source-level debug­
ger for MS-DOS from Microsoft), and C-terp (the interpreted C 

continued 
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environment for MS-DOS from Gimpel Software). 
Here, the book is weak. The coverage of sdb should have 

been an overview of the capabiJjtie ; instead, it is a poor rutoriaJ 
with a description of each debugger command, which seems un­
necessary in a general book on debugging C. The author would 
do better to talk about feature and leave the description of the 
command et to a more complete tutoriaJ . 

Compared to the 40 pages that Ward devote · to sdb the 8­
page discussion on the more interesting debugger CodeView, 
seems to be an afterthought. or are the discus ion of sdb and 
Code View tructured alike. 

I found the discussion ofC-terp more interesting than those of 
sdb or CodeView. Ward discusses the differences between in­
terpreters and compilers, along with the debugging functions of 
C-terp and some of the commands. The relevance of the com­
mands and functions to finding particular bugs i clear and up­
ported by short eltafllples. 

Source Code and Other Resources �
Debugging C contrun an annotated resource Ii t of text on C �
and software development. Although the books and articles ref­�
erenced are popular, the I ist is inappropriate for a book on de­�
bugging. The only ones that seem omewhat appropriate are the �
sections related to C. �

Ward also provide the ource code for a full -feature.d debug­
ging sy tern. The debugger is a small command interpreter that 
is linked with your program. The conUTiands control the watch 
and stop points that you code into your program. Ward also in­
cludes the source code to a poor man's Ct.race, a text filter that 
you can insert into your program calls to a debugging ystem 
like the one upplied . It i amusing to note that the coding tyle 
requirements on the program input to C!race will not accept the 
author' programs because the break and return statements 
are concatenated on the ends of other statements. This is con­
trary to the statement in the text that says that the programs com­
ply with Ctrace' input requirements. 

The book contains 30 pages of ource code listings in the ap­
pendixes and a reference to a public domain brace checker. The 
publisher should have con idered offering readers a copy of the 
soUice code on disk. 

Since I am interested in doing further reading on debugging. I 
checked out the bibliography. To my disappointmem, there 
wasn't a ingle reference to an article or book on debugging. 

A Good Buy �
Although Debugging C has flaws, it contains many useful in­�
sights for C programmers. Many of the topic it covers- the dis­�
cu ion on finding C bug . the discussion on proximity of �
errors, the explanation of tracing technique . and the explana­�
tion of the organization of the stack during run time- are diffi ­�
cult co find elsewhere. In sum, the book is worth its cost. �

Rudy Baze/mans, a software engineer for Wang Laboratories, 
lives in Nashua, New Hampshire. 

THE PROGRAMMER'S GUIDE TO WINDOWS 
Reviewed by David Hart 

Sybex, San Franci co, CA: 1987, ISBN 0-89588-362-7, 
645 pages, $21.95 

I fyou are a programmer working with Microsoft Windows, or 
you'd like to be working with it , The Programmer 's Guide to 

Windows i for you. An introduction to and explanation of the 
compJe,. world f Window programming, the book is meant to 

cominued 
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piler. Tests run on B MHz AT with medium mod91 of Power 
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fompar th functions. �W�i�t�h�~ 400 functions. 
the Power C library Is vastly superior. Our library 
Is a superset of Microsoft and Turbo . Plu • 
�~�\�~�a�d�d�e�d an extensM set ofgraphics functions 
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PCM-er C includ a step·by·slep tutorial and sam­
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plete docum ntalion. programming in Ccouldn't 

be easier. 
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If you want the best 
theres only 

w.ether you want the best portable or desktop, 
the best 80286· or 80386-based personal com· 

puter, there is only one choice: Compaq. Because 
COMPAQ personal computers are consistently rated the 
best in each class by both industry experts and sophisti­
cated users. 

For instance, the COMPAQ DESKPRO 386/20 and 
the COMPAQ PORTABLE 386 are the most powerful 
personal computers in the world. Both are based on the 
32-bit Intel" 80386 microprocessor, running at a blazing 
20 MHz. Both offer the most storage and memory in 
their classes. And both feature performance enhance­
ments such as concurrent bus architecture, disk 
caching, and high-speed coprocessor options. All of 
these features work together to deliver system perform­
ance that rivals minicomputers'. 

The groundwork for these innovations was laid by 
the industry's first 80386-based personal computer, the 
16-MHz COMPAQ DESKPRO 386. Still outperforming 
most 80386 machines, it offers high-performance capa­
bilities to users moving up to this class. 

In the arena of 80286-based personal computers, 
the 12-MHz COMPAQ DESKPRO 286 runs your soft­
ware up to 20% faster than most of its 10-MHz 
competitors. 

No one even comes close to Compaq in portable 
computing. Because no one but Compaq builds portables 
with all the features sophisticated users need. The 20-lb. 
COMPAQ PORTABLE ill is the smallest full-function 
80286-based computer that truly gives you the power of a 
desktop. And the COMPAQ PORTABLE II still offers more 
internal expansion capabilities than any other portable. 

•Based on an mdepcndent survey of mojor brands. !Based on an indcpcndcnt survey or 209 FORTUNE 1000 companies. 
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personal computer, 
one choice. 

Computer users at every level will find that 
COMPAQ computers represent the best solutions. We've 
consistently expanded the limits of personal computer 
technology with advanced features that optimize overall 
system performance. All while preserving your invest· 
ment in industry-standard hardware and the world's 
largest library of business software. Compaq also works 
to engineer each computer to meet exacting quality and 
reliability standards, so it 's ready to withstand the rigors 
of the real world. 

These are all reasons why Compaq earns the high­
est quaLity ratings from computer experts. And unsur­
passed satisfaction ratings from computer �u�s�e�r�s �~� It 's 
also why, this year, more FORTUNE 1000 corporations 
plan to add Compaq to their approved vendor lists than 
any other brand.t 

If you want the best personal computer, you have 
only one choice. Call 1-800-231-0900, Operator 50. In 
Canada, l-800-263-5868, Operator 50. We'll give you a 
free brochure or the location of the Authorized 
COMPAQ Computer Dealer nearest you. 

COM �P�A�~ COMPAQ PORTABLE JI , COMPAQ Dl!SKPRO Z86' and COM PAQ DESK PRO 
38? 11re �r �e�g�i�s �t �a�~ 1rademulu of Comp.lq Compu 1e.r Corpora tion . Regls1e:rcd U.S. Palit:nt 
a11d 'l'rodcmork Offi"" . COM PA PORTABLE Ill;" COMPAQ DESKPRO 386120™ and 
COMPAQ PORTABLE 386 'arc tndcmarks of Compaq Computer Corporation. Intel Is• 
regis tered trn.de rn11 r k of Jnle l Corpo rat io n . © 1988 Compaq Compu ler Co rporo t1on 
All rights reserved. 

romPAa �
It simply works better. 
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our 1988 Image Processing Handbook Set �

The Book �
Our first ever Image Processing Catalog­�
featlliing full product information and 28 �
documentary stories on image processing �
and array processing applications. �
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Our 1988 Product Summary- a summary on �
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and application software. �

R.S.V.P. to receive an edition (while they last) �
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DA1JI TRANSLATION ® �

100 Locke Drive, Marlboro, MA 01752-1192 U A 
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complement, rather than replace, the documentation included 
with the Microsoft Windows Software Development Kit. 

Authors David Durant, Geta Carlson, and Paul Yao have di­
vided the book into three major section . The first section intro­
duce the Windows system and emphasizes the programmer's 
concern with the various features . The discussion is lucid and 
complete, so readers gain a basic understanding of the Windows 
system necessary to begin learning the specifics. This kind of 
explanation isn't avajJable elsewhere. 

The Micro oft documentation , on the other hand , written by 
those who know the system inside out , assumes that you are fa­
miJiar with parts of Windows not yet introduced. As a result, 
gaining a working understanding is a difficult and frustrating 
chaJlenge. The overview in The Programmer 's Guide to Win ­
dows alleviates most, if not all , of that frustration. 

Sample Programs 
The last chapter of the fir t secfon presents a program named 
Skeleton. As it name sugge t , Skel eton is a framework upon 
whkh to build full-blown Windows programs . AJI the sample 
programs in the book are based on Skel eton, which generates 
an empty window and displays an "About. .. " diaJog box on re­
ques1. The program 10 accomplish that is over 500 lines long. 
While it doesn't do much useful work, Skel eton takes care of 
the housekeeping- opening, displaying, repainting windows, 
and so on-that aJI Window programs require. Skeleton also 
provides a sound structure with places clearly marked to add 
code for initiaJization, repainting, and responding 10 me sages. 

The bulk of The Programmer 's Guide to Windows is the sec­
ond section, a collection of chapters that incroduce specific fea­
tures of Windows with a sample program . The authors discu s 
each topic briefly, then present a program to illustrate the fea­
ture. They explain in detail each element of the program's code 
not previously introduced. This example-rich approach makes 
understanding the topic much easier than the dry explanation of 
the Microsoft manuals would have us believe. 

This section covers all the topics of interest to Windows pro­
grammers: text display , menus, dialog boxes, mouse input , 
graprucs output, child windows, file and printer 1/0 , memory 
management, dynamic libraries, and data transfer. The descrip­
tion of dialog boxes in particular is especially revealing because 
it is so much more understandable and detailed than the cover­
age in the Microsoft documentation . As is too often the case. the 
Microsoft manuaJs describe each function well but fail 10 pro­
vide an adequate overview. The explanation of Micro oft' s 
much-touted Dynamk Data Exchange (ODE) al o stands out 
for the same reason . ODE isn't mentioned in the Microsoft 
documentation , but it is fully explained with a set of sample pro­
grams in The Programmer 's Guide to Windows . 

All the examples from the book-aJong with a few extras. in­
cluding a Windows version of the Game of Life - are available 
separately from the authors on one 1.2-megabyte floppy disk for 
$25 or on four 360K-byte disks for $30. 

The disk does have some irritating minor errors. For one 
thing, aJI the programs were developed from the Skel eton pro­
gram , and many of them stilJ have comments identifying them 
as the Skel eton program. Pr i nter, the sample printing pro­
gram , contains in its resource script file a reference to 
Gr aphi cs . h that should be a reference to Pri nter . h. As a re­
sult, the program doesn't compile. The author should have 
taken more time to double-check their disk. 

Programming Tools 
The last ection of The Programmer's Guide to Windows ex­
plains the operation of the programming tools used to develop 
Windows programs. Sample command lines are given for the 

conrim• ed 

































































































































































































































































































































































































































































































































































































































































Tandy Computers: 
Because there is 
no better value.™ 

The Tandy® 4000 


See Tandy's Complete Line of 

IBM® PC Compatible Computers 


11mdy 4000 Tandy 3000 Tandy 3000 HL 

Tandy IOOO TX Tandy 1000 SX limdy 1000 HX Tandy 1400 LT 

A price breakthrough 
in high-performance 
80386 technology. 

Pur a T.mdy 4000 personal compurcr on your 
desk and unleash the remarkable power of the 
80386 microprocessor. 

With the T<indy 4000's 16-megahem clock 
speed , IBM PC and AT®compatible software 
comes alive with incredible speed. And new 
operating systems such as Microsoft© OS/2 will 
deliver the ful l potential of the 80386. 

The 4000 is just one of ;;i complete line of 
Tandy computers-the best- elling IBM PC 
comp<iribles in America. We have the system 
solutions your business can depend on . .. for 
years to come. 

Workgroup Solutions. Our 3Com® workgroup 
lets people and PCs work together, so your en­
tire office can she1re informatio n and route 
messages-electronically. And with IRMA­
LAN™, up to 20 people in your w(irkgroup can 
acces · your company's IBM mainframe . 

Multiuser Solutions. With the XENIX® mul­
tiuser operating system you can share the power 
nf the Tandy 4000 with others in your office. 
The fact is, we have more experience with 
XENIX® multiuser systems than anyone. And 
we offer SCO"' business productivity software 
th<it's designeJ expressly for maximum mul­
tiuser efficiency. 

Total Support. Radin Shack Computer Centers 
offer the most comprehensive range of support 
services in the industry. The bottom line? We 
wo rk hard for your business! Come in <l nd find 
o ut for yourself-ask for a demonstration of the 
Tundy 4000 today. 

ltad1e/haeK 
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