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The fast lane is fas �
0ur new Turbo 

Pascal®4.0 is so 
fast. it's almost 

reckless. How fast?T Better than 27.000 lines 
of code per minute. That's 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 

p � need 4.0 today. 

[ � Pascal. The fastest 
and the best. 

R If you're just now 
learning a computer lan­T 
guage, learn Pascal. Ifp 
you 're already program­

G � ming in Pascal, you're 
programming with a@ 
winner because Pascal is

N the worldwide language 
N � of choice. Pascal is the 

most popular language 
in university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal's 
modern programming 

structure. It's powerful, 
coherent, easy to learn 
and use-and with Turbo 
Pascal 4 .0-faster than 
ever before. 

Turbo Pascal: 
Technical exce/Jence 

Commitment to tech­
nical excellence and 

I �
COMPILE 

INl111E 
FASTllANE �

I �
I �

superiority also means 
commitment to detail. 
however painstaking, and 
that takes time. 4.0's pre­

decessor. 1\.1 rbo Pasca I 
3.0 is the worldwide 
standard , and with Turbo 
Pascal 4.0. we've bet­
tered that standard. 4.0 is 
clearly the world's fastest 
development tool for the 
IBM®PS/2 series. PC's 
and compatibles-'and the 
world's favorite Pascal 
compiler. 

4.0 breaks the �
code barrier �

No more swapping �
code in and out to beat �
the 64K code barrier. �
Designed for large pro­�
grams. Turbo Pascal 4.0 �
lets you use all 640K �
memory in your compu­�
ter. You paid for all that �
memory, now you can �
use it freely. �

For t11r I13M PS/ 2 and the I RM and 
Compaq families of personal computers 
and all 100% compatib les. 

YES! I want to upgrade to Turbo Pascal 4.0 
and the 4.0 Toolboxes 

Registered owners have been notified by mail. Ir you are a registered 1\1rbo Pasca l user and 
have not been notified or Version 4.0 by mai l. please ca ll us at (800) 543-7.54:J. 'lb upgrade iF 
you have not. registered your product. ju ·t se nd the original registration form from your manual 
and payment with this completed coupon to: 

Pascal 4.0 Upgrade Dept. iame --- ------ ---- --
Borland International 
4585 Scotts Valley Drive Ship Address - ------- -----
Scotts Valley, CA 95066 City ___ ______ _ State ____ 

Zip _____ Telephone ( 

This oNer Is linvled lo one l.!>O•aoo per va lid regls1erea P<oducl II is good un111 June 30. 1988. Nol good with any 01ller oiler lrom il<Mland 

Outside US maxe paymen1s by bani< drall payable 1n US dollars drawn on a U.S bank COOs and p11chasc orders wi ll nol be accepled by Bolland 



ter than ever before! �
automatically saved and 
shown in the output 
window. You can Scroll. 
Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0's integra­
tion. you can edit. compile. 
find and correct errors-all 
from inside the integrated 
development environment. 

You'll never lose your 
mind, because 4.0 
never loses your place 

Whenever you re-load 4.0. 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with th e same 
file and in the same place 
as you were working last. 

'Run on an 8 MHz IBM Al 

" II wilhin 60 days 01 pu1tnas.i m•s PIOClucl does 001peitoim 1n 
accoidance wilh oui claims. call w tuSIOllli!r se1V1Ce deporlmenl. 
OlllJ we Wiii airanoe a1eluod 

All Boiland pioaucts a1c 11aoema1ks OI ieo1slmd 11adema1ks 01 
Boiland lmemaUonal, Inc 01nC1 01all() an<J p1oouc1 names a1e 
11adema1ks oi 1eois1eied 11adem.llkS 011ne1r resoec1we 
Copyi19h1o1 987 Bo1land 1n1er11:111ona1.1nc Bl I 159A 

4.0 uses logical 
units for separate 
compilation 

Pascal 4.0 lets you 
break up the code gang into 
"units," or "chunks." These 
logical modules can be 
worked with swiftly and 
separately-so that an 
error in one module is 
seeable and fixabl e. and 
you're not sent through all 
your code to find one error. 
Compiling and linking these 
separate units happens in a 

flash because your compil­
ing horsepower is better 
than 27.000 lines a min­
ute.* And 4.0 also includes 
an automatic project Make. 

4.0's cursor 
automatically lands 
on any trouble spot 

4.0's interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you're 
compiling or running a 
program. you get an error 
message at the top of your 
screen and the cursor flags 
the error's location for you. 

4. 0 gi ves you an 
integrated program­
ming environment 

4.0's integrated environ­
ment includes pull-down 
menus and a built-in editor. 
Your program output is 

Circle 34 011 Reader Service Card (DEALERS: 35) 

f'/e,m: check bux(es) Sugg. Rcwil Upgrade Price' Serial No. 

D Turho Pascal 4.0 Compiler $ 99.95 $ 39.95 
o Turllo P8sca l Tutor fi9.95 19.95 
o Turbo Pascal Dawllasc Toolbox 99.95 29.95 
D Turbo Pascal Graphi x Toolbox 99.95 29.95 
o Turbo Pascal Ed itor Toolbox 99.9.5 29.95 
o Turbo Pascal Numerical Methods Toolbox 99.95 29.95 
o Turbo Pascal Gamcworks 99.95 29.95 

Total 11roducL amount $ --- - ­
Ci\ ancl MA rcsiclcnts add sales tax $ _____ �
In US please add $5 shipping and handling ror �
each product ordered $ ---- ­
Outside US please add $1 O shipping and �
handling ror each product ordered $ ---- ­
Total amount enclosed $ _ ____ �

Please specify diskcu.c size: o 5W' o 3Yi" �

Payment: D VISA D MC D Check D Ba nk Draft �
Credit card expiration llate: ___, _ _ _ �

Card N I I I I I I I I I I I I I I I I BM 1188 

t To QUalily 101 lne up91ade pnce you 11\JSI QJVe 1he " '"' numbe1 ol ll>e equivalem PfOlluCI you a1e U!>O•ad1no. 





------

Nows the time �
for a fast decision: �

Upgrade now to 4.0 ! �
Compatibility with � Interactive error 
Turbo Pascal 3. 0 detection/location 

�Includes a command lineWe’ve created 4.0 to 
version of the compilerbe highly compatible with 

version 3.0 and included a 4.0 also 
conversion program and � Saves output screen in a 
compatibility units to help window 
you convert all your 3.0 �Supports 25. 43 and 50 

lines per screenprograms to 4.0. 
� Generates MAP files for 

debuggingHighlights of 
� Has graph units includingBorland's new CGA. EGA. VGA. M CGA. 

Turbo Pascal 4. 0 3270 PC. AT & T 6300 & 
Hercules support•Compiles 27.000 lines � Supports extended data 

per minute types (including word. long
� Supports >64Kprograms integers) 
� Uses units for separate � � Does smart linking 

compilation � � Comes with a free revised 
MicroCalc spreadsheet� Integrated development 
source codeenvironment 

4.0 is all yours for only $99.95 

Sieve (25 iterations) 

Turbo Pascal 4.0 Turbo Pascal 3.0 

Size of Executable File 2224 bytes 11682 bytes 

Execution speed 9.3 seconds 97 seconds 

Sieve ol EralQSlheoes. "" on an 8MHz IBM Al 

Since !he SOOtcehie �OO�e is 100 small lo lnd1ca1e adrllmnce rn Sl)eed we comptled our GOMOKU program trom Turoo Gameworks 10 owe 
you a 1rue sense of now rruch laster 4.0 really is! 

Compilation of GO.PAS (1006 lines) 

Turbo Pascal 4.0 Turbo Pascal 3.0 

Compilation speed 2.2 seconds 3.6 seconds 

Lines per minute 27.436 16,750 

GO.PAS compiled on an B MHz IBM A! � 60-0ay Money-Back Guarantee •• 

For the dealer nearest 
you or to order call 
(800) 543-7543. 

l f/l[Rf/AFr D .'IA t 

Circle 36 on Reader Seniice Card (DEALERS: 37) 



Toshiba’s New Laptop/133 
Contents �
65 PRODUCTS IN PERSPECTIVE 
67 What’s New 

97 Short Takes 

MultiSpeed HD �
GOfer �
Translmage 1000 �
RuggedWriter 480 �
Velan-2V �
Book One �
Surpass �

Reviews 
Ill SQL Database Management Systems 

by Richard Finkelstein and Fabian Pascal 
A look at Informix-SQL, Ingres , Oracle. SQLBase. 
XDB II, and XQL. 

121 � BIX Product Focus: 
SQL-based Database Managers 
by Curtis Franklin Jr. 
BIX users comment on the most popular packages. 

127 Cache in the Chips 
by Ed McNierney 
The PC Designs GV-386 combines high performance 
with full IBM PC AT compatibility. 

133 � The Toshiba T3100/20 
by Curtis Franklin Jr. 
An AT-compatible laptop with impressive speed 
and portability . 

141 � The Symmetric 375 
by Patrick Wood 
A look at Symmetric’s portable Berkeley Unix sy tern . 

151 High-Performance Graphics Boards 
by Bill Nicholls 
Two super-high-resolution PC graphic boards 
from Vermont Micro ystem and Verticom . 

155 � GCC’s Personal Laserprinter 
by Donald Evan Crabb 
Low-cost laser printing for the Macintosh. 

163 � Allegro CommonLISP 
by Ernest R. Tello 
A complete Common LISP for the Macinto h . 

167 Personal REXX 
by Namir Clement Shammas 
A powerful batch language for the IBM PC. 

173 @Liberty and the Baler 
by Paul Schauble and Rick Cook 
The first generation of spread heet compiler . 

176 Microsoft’s Bookshelf 
by Ruse/ DeMaria 
A powerful reference library on your PC. 

178 � MGMStation CAD 
by Ruse/ DeMaria 
A CAD package for precision de ign work �
on the Macintosh . �

Columns 
185 Computing at Chaos Manor: A Writer’s Tools 

by Jerry Pournelle 
Editors , pelling checkers, and CD-ROMs: 
searching for the perfect package from Microsoft , 
Symantec, Oasis , and others . 

205 � Applications Only: Real-World Answers 
by Ezra Shapiro 
Reflex Plus , PhoneNET, and a TOPS network solve 
some practical dilemmas. 
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214 Introduction 

215 A Better Way to Compress Images 
by Miclwel F. Barnsley and Alan D. Sloan 
A new technique can achieve compression ratios 
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225 � Managing Immense Storage 
by Theodor H. Nelson 
The "xanalogical" model provides a radical new 
approach to mass storage. 

243 � Fast Data Access· 
by Jonathan Robie 
Using query optimizers for efficient handling 
of large databases . 

255 � Achieving Mainframe Performance 
by Wink Saville 
Expanded memory in personal computers opens 
the door to programming techniques that speed 
performance significantly. 

265 � Managing Megabytes Resource Guide 

269 � FEATURES 
271 � Ciarcia's Circuit Cellar: 
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Part I: The Hardware 
by Steve Ciarcia 
A small controller that is both fast and powerful. 
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EDITORIAL �

ShowTime 
Early winter is a great time for computer 
trade shows. Each year at this time, dur­
ing a span of 60 days , we make our travel 
agency very happy by sending a steady 
stream of BYTE editors to shows ranging 
from COMDEX in Las Vegas to Mac­
World Expo in San Francisco, with many 
smaller shows in between. 

These shows yield a feast of new infor­
mation. At one show, a major hardware 
manufacturer privately demonstrated for 
us hand-assembled prototypes of a new 
line of killer machines that will be an­
nounced shortly. 

The high end of this line ranks among 
the most technologically advanced per­
sonal computers I've seen. We will be re­
ceiving sample units from the first pro­
duction run, and we'll bring you full 
coverage, with detailed benchmarks , in 
an upcoming issue. 

We also picked up a late-beta copy of 
Surpass , a powerful spreadsheet that en­
ters the fray-along with new spread­
sheets like Quattro, Win Excel, and Plan­
Perfect-against Lotus 1-2-3. Tum to this 
issue's Short Takes section for an early 
hands-on look at Surpass. 

We've also seen a host of 80386 and 
68020 hardware and software; tons of 
new equipment designed to work with­
or outperform- IBM's Micro Channel 
PS/2s; new Mac enhancers; and more. 

Embarrassment of Riches 
Some of these items will show up in print 
right away, in the sections of BYTE with 
the latest deadlines: Microbytes, Short 
Takes, and What's New . Other items will 
appear later as First Impression articles 
and full-blown reviews. 

But we gather much more raw infor­
mation than we can possibly accommo­
date, even in a magazine the size ofBYTE 
(e.g., our internal staff reports from 
COMDEX alone ran to almost 20,000 
words) . How can we best supply you with 
all this information? 

Let's, for the moment, ignore BIX. 
Our show coverage there, usually as part 
of the microbytes conference, features 
detailed information on major product 
announcements and conference events 
posted within minutes or hours of occur­
rence. If you want the most up-to-date 
microcomputer information you can get, 
there ' s simply no better alternative. 
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But if you can't use BIX, what then? 
Senior Editor Rich Malloy had a sugges­
tion: a paper transcript of our show cov­
erage, mailed to interested readers right 
after a show . 

To test the feasibility of this idea, we 
produced a trial transcript of our COM­
DEX coverage, and it went well: In a 
matter of just a few hours, Rich down­
loaded the BIX coverage, massaged the 
text, designed a print format , and laser­
printed the whole package. It went so 
well, in fact, that we 've forged ahead. 

A New Publication 
Starting immediately after the close of 
MacWorld Expo, we'll produce a paper 
transcript of our BIX coverage. We' ll be 
glad to send you a copy for just the price 
of the paper, printing, and postage. Just 
drop a note to MacWorld Show Report, 
BYTE, One Phoenix Mill Lane, Peter­
borough, NH 03458; please enclose a 
check or money order for $3, and be sure 
to include your name and mailing ad­
dress . These new Show Reports will fill a 
gap in our coverage of microcomputing. 

Thus, we can now offer you three alter­
natives for show coverage: For the most 
timely coverage possible, there's BIX, 
with its essentially zero lead time and its 
interactive nature (via BIX, you can ask 
the BYTE staff questions about the show 
and our coverage) . Slightly slower, but 
fast-as fast or faster than most micro­
computer news weekJies, for instance­
are the new BYTE Show Reports. And fi­
nally, for thoroughgoing , in-depth analy­
sis and selective coverage of the most im­
portant new products and technologies , 
there's BYTE itself. 

Other Changes 
Does this attention to Show Reports and 
BIX imply that BYTE is changing? Not at 
all. 

Except to get better. Our New Year's 
resolutions for BYTE include improving 
the quality of our writing · and editing 
while retaining or even enhancing the 
depth and authority that are BYTE's hall­
marks . BYTE's technical nature guaran­
tees we'll never be a McGuffey's reader, 
but we can- and will- work harder to 
make even our most technically rigorous 
articles as readable as possible. 

And as attractive as possible: Nancy 
Rice, our able art director, is already 

hard at work looking at ways we can use 
new layouts, new line art , and new for­
mats for tables and graphs to make the 
great wealth of data found in BYTE more 
accessible. 

Other resolutions include giving more 
space to the print version of Micro bytes in 
BYTE. Microbytes is already one of the 
finest print sources for microcomputer 
technology news anywhere, and as such , 
it has become immensely popular. As a 
result, we're expanding it by 33 percent , 
starting with the February issue. 

A less welcome change: This marks 
the last issue with which Phil Lemmons 
is associated with BYTE. Phil worked 
here for 5 years , starting as a freelance 
author and ending as editorial director. In 
the course of his tenure, Phil enjoyed­
and was largely responsible for-numer­
ous successes, including the growth of 
BYTE to its current all-time-high circula­
tion and the launching of BIX. Phil has 
left to pursue other career goals. We'll all 
miss him here, but no one more than I: 
Phil was, simply, the finest editor I have 
had the pleasure of working for. We wish 
him all the best. 

The up side is that Phil has left BYTE 
marvelously positioned to continue 
bringing you the kind of solid , authorita­
tive, and in-depth information you 
need- and that you 've come to expect 
from BYTE. As the resolutions above 
indicate, we ' ll be building on those 
strengths to make BYTE even better. 

We've made other resolutions-too 
many to talk about in this limited space­
so they'll have to wait for another issue. 
But they all strike a similar note: Through 
1988, we'll be working harder than ever 
to keep BYTE your premier source for 
expert information on personal com­
puters . If a product or technology is at or 
near the cutting edge; if it's important 
and/or interesting; if it's aimed at sophis­
ticated users ; if it's genuinely useful or 
will become genuinely useful to you­
folks who do the hand-holding, not those 
who need their hands held; then we ' ll 
cover it in BYTE. And we plan to cover it 
in a way that's just as authoritative. but 
more readable, more accessible, and 
more attractive than ever before. 

That's our promise to you. 
-FredLanga 

Executive EdiWr 
(BIX name "flanga ") 
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When you want to talk computers.. �
ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS 

65XE 64K Computer. ... .. ............. 94.99 AST Premium Computer .. ..... ...... .. Call �
130XE 132K Computer ..... .. .. .. .. 129.00 Compaq .. ..... .... .............. from 1699.00 �
520STFM Monochrme System . .489.00 IBM-PS-2 Model 30 ... ....... ....... ... ... Call �
520STFM Color System .. .......... 639.00 IBM-AT Enhanced ....... ....... .. ........ Call �
SF1224 Color Monitor. ..... ..... : ...289.00 Leading Edge .. .. .......... ..... from 999.00 �
SF124 Mono Monitor ... ....... ...... 139.00 PC-TOO 512K AT/Compal from 999.00 �

NEC Multispeed Computer ..... 1499.00 �

Amiga 500 System 
Includes: Amiga 500 CPU, 1 MB, 1080 
RGB Mon itor , Amiga DOS, 
Mouse, Kaleidoscope 
Commodore 128 ...... .... ......... ... 259.00 �
Commodore 1280 ........ .. ....... ... 529.00 �
Commodore 64C ........ ..... .. ... .... 179.00�Atari 1040 64C, 1541C, 1802C Package .... 599.00

Color System 128, 1571 , 2002 Package ........ . 759. 00 
Includes: 1040ST. 1 mb RAM with 31/2" 128D, 2002 Package ..... ..... ...... 829.00 
drive built-in, 192K ROM with TOS, Basic, 
ST language and color monitor. 

HARD DRIVES AST
CMS Six Pak Plus PC/XT.. ...... ...... .... 129.00 �
MacStack 20 ...... .............. .... .... 599.00 � HerculesAccess Logic Array Color Card .................. ...... .. ..... 159.00 �Leaderboard Golf... .... ..... ... .. ..... . 24.99 � Pro App 20S ... .......... ..... .. ...... ... 699.00 � Graphics Card Plus ........ ..... ..... 199.00 �Activision Lo Down Fifth GenerationMusic Studio ... .. ............. ...... .. .... 29.99 � Low Down 20 .... ..... .. ... .......... ... 849.00 � Logical Connection 256K ..... .... . 299 .00 �Atari Mountain QuadramFirst Word ................. ....... ......... . 16.95 � 20 MB Hard with SCSl. .. ........ ... 899.00 � EGA Prosync .... ... .. ........ .... ...... 249 .00 �Batteries Included FLOPPY DRIVES Video 7 Degas Elite ... ... .... .............. ... .. ... 44.99 � Ehman Engineering VEGA EGA Adapter ... ...... ...... ... 169.00 �oss BOOK External Floppy ....... .. ..... . 199.00 � ZuckerboardPersonal Pascal ........ ..... ... ... ... ... 49.99 � MONITORS Color Card w/Parallel ...... .... ... .... 89.99 �Timeworks Network Specialties 

Wordwriter ST .. ..... ....... ...... ... ..... 48.99 Stretch Screen 20 " ..... ......... ... 1399.00 � MS/DOS SOFTWARE 
VIP Radius 
Professional (GEM) ... ............... 144.00 Ashton-Tate 

Sigma Designs 
Full Page Display ..... .. ...... ...... 1599.00 

d-Base Ill+ ..... ........ ........ ...... ... 399.00 
AMIGA SOFTWARE Laser View Display System ... .. 1999.00 5th Generation 

MEMORY BOARDS Fastback Utility ..... ..... ... .. ...... .... 89 .99 
Aegis Development IMSI 
Animator/Images.. ..... .... .... ... ...... 89 .99 

Dove Computer 
Optimouse w/Dr. Halo ... ...... ... .... 99.99 

Electronic Arts 
Mac Snap Plus 2 ... ... ........ ..... .. . 249.00 �

Lotus 
Deluxe Video ... ..... ...... ... .. ... .. ..... 69.99 

Mac Memory, Inc. 
Lotus 1-2-3 ...... ... ...... ... .... ... ..... . 329.00 

Gold Disk Software 
Max Plus .. ........ ..... ...... .......... ...319.00 �

MicroPro 
Pagesetter wffext Ed ..... .. .......... 93.99 

SCANNERS 
Professional 4.0 w/GL Demo .... . 239.00 

Micro Illusions 
AST 

Microstuf 
Dynamic CAD .. ....... .... ..... .... .... 349.00 

Turbo Scan .. .... .... ....... ........... 1489.00 �
Crosstalk XVI ... ..... .... ... .. .. .......... 89.99 

Micro Systems Software 
SOFTWARE 

P.F.S. 
Scribble .... ...... ..... .... .. ... ..... ...... .. 69.99 

Ashton-Tate 
First Choice {Premium) ... ............ 99.99 

Word Perfect Corp. 
D:Base Mac ..... ..... ... ... ....... ...... 319.00 �

Word Perfect Corp.
Word Perfect. .......... .. ... .... ...... .. 219.00 

Microsoft 
Word Perfect 4.2 ..... .. .... .. ..... .... 209.00�Word 3. 1 ........... ...... ... ........ ... ... 239.00 �

COMPUTER MAIL ORDER 
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........When you want to talk price. �
DRIVES 

Atari 
AA314 DS/DD Disk (ST) ...... .... $199 .00 
AA354 SS/DD Disk (ST) .. .. ....... . 119.00 
SHD204 20 Mb ST Hard Drive ... 569 .00 
Commodore 
Amiga 1020 .. .... ....... ...... ........... 189.00 
Amiga 1010 3 112" ................ ...... 219 .00 
1541C ..... .... .... ......... ...... ........ .. 179.00 
1571 ... ..... .......... ....... .... .......... . 239 .00 
1581 3112" External. ............. .. ... 229.00 
Indus 
GT Disk Drive Atari XL/XE ..... ... 179.00 
Raco re 
Jr. Expansion Chassis ............ .. 299 .00 
Seagate 
20 mb ST-225 Hard Drive Kit. .... 339 .00 
Supra 
20 Meg Hard Drive (Amiga) .... .. . 749 .00 
20 Meg Hard Drive (ST) .... ..... .. . 559 .00 
Xebec 
20 mb (Amiga) ..... ... ..... .......... ... 899.00 

MONITORS 
Amdek 
Video 300 Amber Composite ... .. 139.00 
Commodore 
Commodore 2002 .......... ...... ..... 319.00 
Amiga 1080 Hi-Res Color .. ..... ... 299.00 
Commodore 1802 ........... .......... 199.00 

Magnavox 8502 
13"Composite $169 
Magnavox 
8505 AGB/Composite ... ........ .... 199.00 
8562 RGB/Composite .. .. .... .... ... 249.00 
NEC 
JC-1402P3A Multi-Sync .... ... ....... .. Ca ll 
Princeton Graphics 
MAX-1212" AmberTIL .... ...... . 139.00 
Taxan 
Model 124 12" Amber .... ... ..... ... 119.00 
Thomson 
4120 RGB/Composite ... .... ...... .. 249.00 
Zenith 
ZVM 1220/1230 Composite .(ea .) 99 .99 

MODEMS 
Anchor 
Volksmodem 1200 .... ... .......... ... $89 .99 
6480 C64/1281200 Baud ... ... ... . 119.00 
VM520 ST520/1040 1200 Baud .129.00 
Atari 
SX212 (ST) .... .... .... ..... ............... 89.99 
Best 
1200 Baud External ............ ...... 119.00 
Commodore 
Amiga 1680-1200 BPS .............. 169.00 
CBM 1670 & C-128) .... ........ ... ... .. 99.99 
Everex 
Evercom 1200 Baud lnternal. .... .. 99.99 
Hayes 
Smartmodem 300 ... ... .... .. ......... 139.99 
Smartmodem 1200 External ..... 289 .00 
Novation 
Parrot 1200 ... .. ............. .. ...... ...... 89 .99 
Practical Peripherals 
Telecom Package .......... ....... ... 129.00 
Supra 
MPP-1064 AD/AA C64 .... .... ........ 69 .99 
2400AT 2400 Baud Atari. ......... . 169.00 

U.S. Robotics 
2400 Baud lnternal. ....... ........... 189.00 

DISKETTES 
Maxell �
MD1-M SS/DD 51/4" ..................... 8.49 �
MD2-DM DS/DD 5V4 ".. ... .. .... .... ... .9.49 �
MF1-DDM SS/DD 3V2" ............... 12.49 �
MF2-DDM DS/DD 3112'' ... ..... ....... 18.49 �
Sony �
MD1D SS/DD 5V4 " ..... .. ....... .... ..... 6.99 �
MD2D DS/DD 5V4 " ...... ...... ....... .. .. 7.99 �
MFD-1DD SS/DD 3112'' .............. . 11 .99 �
MFD-200 OS/DD 3112'' .. ..... .. ...... 16.99 �
Hewlett-Packard Calculators 
28C Scient ific Pro .. ....... ....... ..... 199.99 
18C Business Consultant... ...... . 139.95 
12C Slim Financial ... .... ......... ..... 74.99 

In the U.S.A. and in Canada 

PRINTERS 
Atari 
1020 XL/XE Plotter ... ........ ... ..... $31 .99 
XDM121 Letter Qual ity ... ...... .... 159.00 
XMM801 XL/XE Dot Matrix .. .. .. . 185 .00 
XMM804ST Dot Matrix .. .. .... ..... 179 .00 
Brother 
M-1109 100 cps, 9 pin ........ .. ..... 199 .00 
M-1 409180 cps, 9 pin ... .... ... ..... 319 .00 
Citizen 
MSP-1 0 160 cps, 80-Column .. ... 279 .00 
Premier 35 cps Daisywheel. ..... .489.00 
C.ltoh 
315P 132 Column Prowri ter .... .. 549.00 

Epson EX-1000 
300 cps 132 col. 
Epson 
LX-800 150 cps, 80-column .. ... .... .. Call 
FX-86E 240 cps, 80-column .......... . Call 
FX286E 240 cps , 132-column ........ Call 
LQ-1000 24 Wire , 300 cps ........ . 559.00 
LQ-850 330 cps, 80-column ....... ... . Call 
LQ-1050 330 cps , 132-column ....... Cal l 
Hewlett Packard 
Th inkjet .... ................. ..... ....... .. 379 .00 
NEC 
Pinwriter 2200 24 Wire .. .. ......... . 379.00 
Pinwriter 660 24 Wire .... ... ..... ... 459.00 
Pinwriter 760 24 Wi re ... ........... . 679.00 
Okldata 
Okimate 20 Color Printer ... ..... .. 129.00 
ML-182 120 cps , 80-column ..... . 219.00 
ML-192 + 200 cps, 80-column .. . 329.00 
ML-193 + 200cps, 132-column.479.00 
Panasonic 
KX-1080i 144 cps, 80-column .... 179 .00 
KX-109 1i 194cps, 80-column .... 189.00 
KX-P3131 22 cps Daisywheel.. ..289.00 
Star Micronics 
NX-10120 cps, 80-column .... .. .. 169.00 
NX-10C 120 cps , C64 lnterface .189.00 
NX-15 120 cps. 132-column ..... . 319.00 
Toshiba 
P-321 SL216 cps, 24-Pin ....... ... 539 .00 
P-351 11 300 cps, 24-Pin ...... .. .. .. 889 .00 

Call toll-free: 1-800-233-8950 �
Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. Al, Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may requ ire additional charges. Personal and company checks require 3 
weeks to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All 
prices are U.S.A. prices and are subject to change and all items are subject to availability. Defective software will be replaced wi th the same item only. 
Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. 
All sales are final and returned shipments are subject to a restocking fee. 
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While the DAISYWHEEL shoots �
blanks, the OKIDATA LASER �

hits the mark. �

WillWn C. Ri«i 

ll)l()An:l'a Rold 0 17070 0 (717)8?8-SSSS 

\\e put business on paper. 

Circle 191 on Reader Service Card 

,._,,,. 'lt;t)( .•'I/'( :c:o1J 

K:" - rad Davte 
29)1 $. 14:h Strff1: 
;?i!ladelfhia . PA 191.:.7 

Dto.r Mr- Dl\•:111 , 

Ho&r& ai; ?a.intel", ParUr , et'ld lt.ll.hn ..,. applaud ywr ecbltton to oi fl6I' 50 
v!t!'.: t Oc to travel at l&aet el.X QOl"Jtha o! yoo.r . 

\'• Jl.ao t..i\1.M Nicir.S a lot oC :J(Nr ci.::-n::.t invo:at:-ente . He r• ta me ideo 
v& have on hav that. 

Your p:-ooant port!OliO 11 blun d!ip &tookn, 1r. & :ir.tual tund 1.n 
t.'.:-» Pac ltlc am! t.la 'oo..l.M(:e 1:i µ-e!erred ctoekD (QIART t) . Value M of 
6/10/frl , s100,ooo. 

yOW' age r1 
p:>r'tfoHo lr.t,.. - ­
> ,.-­

IO\:J"CM lnt.o • aJtual 1\.!.."ld !or 1..noooo-pro1h 
in t.:-iple 9;8JC- f'rM o.:rtlctpal bor 

k bondo . ThM eplit thl realnder ln:.o u 

":tly cleor a.nd t1'.at yrur ne-v lnvee:t=eclt pi 
you nHd anythlna oltartd up, don't Melt 

C. Pe'tfr Pa.tnU!r 
Ce rtified Pinanolal PJ.annor 

Use the new LASERUNE"' 6 from OKIDPJJ\ 
to grab your reader's attention. 

Make your letters more effective by using 
graphics. Add emphasis with underlining, boldfac­
ing and italicizing. And change your tone anytime 
you like by choosing any of 15 built-in type fonts. 

Thanks to the LaserControl "' disk you get with 
it , the OKIDPJJ\ LASER will work with virtually all 
your present software. It 's compatible with 
LaserJet and LaserJet Plus·software. There's 
even a special three-user module for economy no 
daisywheel can match. 

So get an OKIDATA LASER and start hitting the 
mark with your first shot. 

® �
BULLSEYE INVESTMENTS �

M<. Tod D>Vis �
2901 S. 14th Srrcct �
Philadelphia. PA. 191<7 � July 27. t987 

0<:1rMr. Dm>, 

At Bu11seye Jnvcstmc.nu dra...;.og a brighter invutmcr.t piC'tUrc dOCUl' l me.an doillg it �
tbt numbe.rs..• Somctimci you to 1:1kc risks. Take your goal of retirement Al �

age SO. It's ambitious.. but it's possible. �

YOllr aJ.Hb and htvutmmb as or 6-10-87. •ttt 1bout Sl00.000. Considering )'OUr �
dream. ""'c rca>mmcJld the following adjustmenu.:. �

PRESENT PAOPOWl �

.......�
; ...,, Rat, 

. c ..oouv 

. a .-. 

P'IG. C 

Naturally, your Niu: arc great.er. However, so arc you.r DlOre 
intctesc Ind appr«Utioo:(FIG.C) l"ll eaU iOOn (O rCYtcw )'OUJ pon:lolio 1n dc111l 

See your OKIDATA dealer today 
or call 1-800-0KIDATA, Ext. 22. 

REGISTERED TRADEMARKS: OKIDAI/\, Oki America, Inc., 
Marque de Oki Al11t!rica , Inc.; LaserJet and LaserJei Plus, 
Hcwlcn·Pack:lrd. loc. TRADEMAR KS: LASERLINE, Oki Electric 
Industry Co.. [Jd. ; LascrControt. Insight De•"Clopmcm Corp.. PC 
M•g;uine " Editor's Choice'' No" 10. © 1987 Zilf Communkations Corp. 
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currently an add-in card for the IBM 

MICROBYTES �

Staffwritten highlights ofdevelopments �
in technology and the microcomputer industry . �

... - - . 
Price of Floppies Doesn't Quality, i 
Testers Say 
Despile wide variations in the cosl and 
quality of floppy disks, there's no appar­
en1 relationship between the two, ac­
cording to a company that has done a 
compara1ive study of 5 'A-inch floppy I'- disks. Memory Control Technology 
Corp. (Omaha, NE) , which manufac­
tures disk-testing equipment and per­
forms disk duplication services for 
software publishers, analyzed 18 brands 
of disks over lhe past few months . Ac­
cording 10 Jerry Korth, president of the 
company, the study was underiaken 
because of suspicions.of declining qual­.· ity in 5 1A-inch floppies. Although many 
disks performed admirably , the resuils 
of the s1udy proved those suspicions of 
a decline in disk quality to be true . 

The company bought IO boxes of 10 
disks each al various locations through­
oul the country to ensure that it was 
using a representative sample of each 
brand . Prices varied tremendously , 
sometimes by almost 300 percenl for the 
same brand. For example, Dysan disks 
were sold for both $23.90 and $8.40 for 
a box of 10 disks. The lowest price.was 
$4.40 for Xidex-Precision disks. 

Visual quality control also varied 
1- considerably. Disks from four manufac­

1urers (Fuji , Kodak, Memorex , and 
TDK) bad no visual defects . The re­
maining companies had disks with 
such defects as frayed and visible liners, 
jacket deformities, and contamination. 
One company's disks had three major 
defects: One disk jacket enclosed two 
disks , and two other disk jackets en­
closed hard-sectored disks. Disks in 

tOptical Coprocessor Raster to ASCli 
While it was the hand-held optical t scanner that can recognize typeset fonts 
that brought attention to Translmage 
Corp. (Sunnyvale, CA) , the company 's 
announcement that it will make its 
68000-based optical-character-recogni­
tion (OCR) coprocessor board avail­
able to OEMs may have a bigger effect 
on image-processing applications . 

At the heart of the board, which is 

PC, are custom gate arrays that attend 
to tasks such as character processing and 
classification. Character processing is 
accomplished in a chip called the Table 
Processor that uses proprietary micro­
coded "thinning" algorithms to essen­
tially "peel away" the features of the 
character until an identifiable shape can 
be extracted. Two other chips take care 
of transforming the bit-level image data 

continut!d 

another company's box were covered 
with what looked like human hair. 

Memory Control Technology ap­
plied 1wo standard ANSI recording tes1s 
to the disks. Only seven companies­
BASF, JVC, Kodak, Memorex, Nashua, 
Sony, and 3M-had all their disks pass 
the "missing bit" test. Only five­
BASF, Goldstar, JVC, Memorex, and 
TDK-had all their disks pass the "extra 
bit" lest . No company had more than 
three disks fail the missing-bit test, but 
one company had 27 fail the exlra-bit 
test. Other tests involved amplitude,_ 
modulation, resolution, and wear resis­
tance. According to Korth , all disks per­
formed outstandingly in these tests. 

The final test involved formatting 
the disks on an.IBM PC under optimal 
conditions . Of the 18 companies, 13 
had 100 percent of their disks format 
without any bad sectors. Korth men­
tioned that this percentage is probably 
higher than what many people have ex­
perienced, because the PC used for the 
test was optimized for the lowest fail­
ure rate possible . 'The 13 companies 
whose disks passed this test were 
BASF, Fuji, Goldstar, JVC, Kodak, 
Maxell, Memorex , Nashua , Polaroid, 
Sentinel, Sony, Verbatim, and Xidex . 

Korth said that predatory pricing 
policies of some disk manufacturers are 
having a deleterious effect on disk 
quality. Despite the fact that his com­
pany purchases many disks each year, 
Korth would prefer prices 10 be higher in 
the hope that quality would be, more 
tightly controlled. 

Nanobytes 
Engineers at Chips & Technol­
ogies (San Jose, CA) " have be­
come real fans " of IBM 's Micro 
Channel Architecture, spokesper­
son Raj Jaswa told Microbytes 
Daily . "Our viewpoint is that the 
Micro Channel market will 
really take off, " Jaswa said , pre­
dicting significant shipments of 
PS/2s and compatibles in the latter 
half of 1988. "With an average 
Lof three adapters per system, we 
see the market for adapters by 
1990 as being in excess of 15 mil­
lion units." . .. Lotus Develop­
ment Corp. (Cambridge, MA) 
just says no to Windows/386. 
While Microsoft's Windows/386 
has been hailed as a break­
through for users wanting multi­
tasking and a graphical interface 
on 80386 machines, Lotus has no 
plans to support it with 1-2-3 . 
"Trying to shoehorn 1-2-3 into 
Windows will give sluggish per­
formance ," said Lotus spokesper­
son Greg Jarboe. Lotus users 
can get a graphical interface with 
the version of 1-2-3 that will 
run under OS/2 ... . Jim Harris , 
president of Hercules (Berkeley . 
CA , said the graphics-card 
maker expects to have a graphics 
board for the Mac II by next 
summer. The company recently 
said it would incorporate a 
TOPS interface to AppleTalk 
networks in a new version of its 
Graphics Card Plus . . .. Rock­
well (Newport Beach, CA) says 
its R9696DP 9600-bps modem 
board will enable modem devel­
opers to implement the full 
CCITT V.32 standard. The 
company claims the board , which 
is being sold to OEMs, repre­
sents a big step in full-duplex , 
dial-up modem technology. "We 
expect this product to lead to a 
new generation of high-speed 
stand-alone and PC-card 
modems, " said Bill Baker 1 a 
Rockwell vice president. Until 

continued 
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now , mass-market 9600-bps 
modems, such as those from 
Hayes and USRobotics, have 
onJy emulated a true 9600-bps 
transfer rate .... Tired of hitting 
keys-or moving mice? Very Vivid 
(Toronto1 Ontario) has come up 
with an alternative interface for 
Commodore's Amiga that con­
sists of an Amiga a tele­
vision camera, a digitizer board, 
and software. The camera is 
aimed at the user, and the system 
displays a two-color image of the 
user superimposed over a set of 
icons. The user chooses an icon 
by moving his or her image over 
that icon. The Midivision software 
is available now for $295 .... 
The next frontier for E-mail devel­
opers , according to a speaker at 
a recent confab on electronic 
messaging, will be in the area of 
directories. ' Standard directories 
will emerge so that you will 
know who is out there and how to 
route mail to them, " said Peter 
Westwood of Sydney Develop­
ment Corp. (Vancouver B.C.). 
Westwood also said that problems 
of interconnection are not so 
problematic anymore. "Eighty­
five percent of all systems can 
now be connected, and the islands 
of communications have disap­
peared." ... The souping up of 
microcomputers has caused a 
quandary for developers of turn­
key CAD systems whose prod­
ucts are dependent on a particular 
hardware system, says Ken 
Ledeen, president of CAD soft­
ware house Sigma Design (En­
glewood, CO). Customers want to 
first choose the software they 
need and then buy the hardware, 
he said. 'Turnkey CAD develop­
ers are in a difficult situation be­
cause hardware is changing so 
rapidJy and dramatically " Ledeen 
said . . . . Practical computer­
aided software engineering 
CASE) tools might be a few 

years away. but some members of 
the industry are warning now 
that companies had better start in­
vesting in those tools if they 
want to be competitive. "If you 
consider that in about 10 years 
we' U be conversing with our com­
puters, think about the enormous 
software development that wiU be 
required," Scott McNealy, pres­
ident of Sun Microsystems 

continued 
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into table image data. Translmage 
chairman and architect Jim Faulkerson 
said that prototypes of these and four 
other custom chips required fourteen 1 
by 10-inch VME boards in a VAX de­
velopment system, and it took 300 sec­
onds to identify a single character. 
With the custom gate arrays and algo­
rithms the Translmage system can rec­
ognize "40 characters per second. 

When analyzing a character, the co­
processor board operates at an image-ac­
quisition rate of 8192 pixels every 
l / lOOth second at a resolution of 1000 
lines per inch. Faulkerson mjnimized 
the effect on performance of more 
powerful microprocessors, ike the 
Motorola 68020 or the Texas Instru­
ments TMS 4010, stating that the rec­
ognition-intensive tasks are handJed by 
the custom gate arrays. Certainly the 
current high costs of other chips would 
not justify the performance improve­
ments. Instead, Translmage will focus 

users in the U.S. alone. Ulrich said 74 
percent o£the major corporations in 
the country currently have E-mail sys­
tems in place (and another 14 percent 
plan on installing them within the next 
12 months); 80 percent of the profes­
sional staff of those companies use E­
mail on a daily basis, he said . 

'E-mail usage is greater than ex­
pected,., " Ulrich said , "and with the net­
work infrastructurealready in place and 
the cost per message declining, E-mail 
should continue to proliferate." Ulrich 
claimed that E-mail is the primary appli­
cation large companies plan on adopt­
ing, outdistancing voice mail, electronic 

E-Mail Growing; Users Sending Millions 
of Messages Monthly 
Use of electronic mail systems shows 
no signs of tapering of{, said an industry 
analyst at a recent EJectronic Mail As­
sociation conference. According to 
Walter Ulrich, a partner m Coopers & 
Lybrand's technology consulting firm 
(Houston, TX), more than 150 million 
electronic messages aresent every 
month by more than 5 million E-mail 

"'C'­

How Do You Clone a PS/2? Very Carefully 
Although it has announced board-level 
products that can emulate the logic chips 
·n the IBM PS/2 Models 50 and 60, 
Western Digital (Irvine, CA) is proceed­
ing very cautiously in its cloning of 
PS/2 systems. According to Ed 
Marinaro, chief operating officer at the 
company, it is being very careful to 

avoid legal entanglements with IBM 
over copyrights, trade secrets, or patents 
related to the PS/2 series. 

Western Digital used three sets of 
engineers to design gate-array chips that 
emulate the IBM systems. A "forward­
engineering" group was given a set of 

continued 

on adding new symbols to the table 
chjps in the near future . 

What may be significant to image­
processing developers is that virtually 
any raster image stored on disk can be 
converted to ASCII data by "running" 
the image through the OCR card . 
Those raster images can be generated by 
scanning a document or by creating the 
images with a drawing program like 
MacPaint, PC Paintbrush, and others. 
Developers, of course, would have to 
write the software to the conversion, 
which should include operations such as 
character scale. 

Although the initial coprocessor 
board is configured to work with the PC 
bus, a custom 8-bit bidjrectional sys­
tem interface chip on the board can be 
replaced by a chip to interface with 
other bus architectures-Micro Channel, 
SCSI, and so on. The board is current­
ly available to OEMs at the single-quan­
tity price of$1200 per unit. 

(desktop) publishing, and video con­
ferencing. He added that installation of 
local area networks (LANs) has aided 
in the proliferation of E-maiJ systems. 
Ulrich said that the current 150,000 
LAN sites (with 3 million nodes) is ex­
pected to increase to over 3 million sites 
by 1990 and that E-mail will be the major 
application used in those networks. 

The predominant trend in the future , 
Ulrich said, will be the linking ofmulti­
national companies with their overseas 
affiliates. "We need to interconnect 
worldwide and focus on the interna­
tional market," he said. Interconnection 
across competing public electronic sys­
tems remains one of the critical issues 
facing E-mail vendors, he cautioned, 
acknowledging that users will pay a pre­
mium for sending messages across sys­
tems. He predicted that by 1991 , the 
total E-mail business will be worth 
nearly $3 bilJion, and "if that isn 't in­
centive for interconnecting, I don 't 
know what is." 
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__twe have here 
is a failure 

•to comm.umcate. �

Untilnow. �
Ven:fel would like to congrautlate all IBM PS/2'"users. �
Now let's talk. Because a complete commrn1ications system �
for the IBM PS/2 has arrived. �

Introducing the Ven:fel 24/2'" Internal �
Modem for IBM PS/2 models 50, 60 and 80. �
This 2400 bps modem is fully Micro �
and OS/2"'compatible.It's automatically �
configured by the system, so no option �
switches are needed. And, as an option, �
you can buy the 2 4/2 bundled with �
CrosstalkXVI"' software. �

Like all Ven:Yel 2400 & UOO bps modems, �
quality and reliability are guaranteed by a free five-year �
warranty. �

The new Ven:fel 24/2 Internal Modem is in stock now. 
For the name of your nearest Ven:fel dealer or distributor, 
call 1-800-538-5121. 

And start corruntui.icating. 

Ven::rel 
Modems 

Micro Channel, l'S/2 ;1nd OS/2 arc registered rrademarks of IBM Corporation. Crossralk XVI is a 
registered 1.r.1demark of DCA. 
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.. � (Mountain View, CA) , told a 
press conference at which Sun in­
troduced its Network Software 
Environment. Sun cofounder Bill 
Joy was a little more aggressive 
in his exhortations. "It's time to 
recapitalize software develop­
ment, throw out those minicom­
puters, and give [programmers] 
reasonable computers and new de­
velopment tools, " Joy said . . . . 
Joy also took a swipe at closed ar­
chitectures. " When the next 
good idea comes along, you won 't 
be able to use it in a closed oper­
ating system ," he said. He pre­
dicted that Unix will grab half 
the market for operating systems 
on desktop computers. Develop­
ers who scoff at Unix wiU regret 
it, he said. " It's Like all those de­

1 
' 

velopers who ignored the Macin­
tosh. Now that it ' s starting to 
sell well, all they can do is stand 
on the sidelines and watch. " 

specifications and asked to design a 
system that would meet them. The other 
two groups reverse-engineered the 
IBM systems. The results of each group 
were closely compared with each 
other. The final design, however, most 
closely resembles the efforts of the for ­
ward-engineering group. According to 
Bill Frank, a senior vice president at 
Western Digital , the system has a much 
different architecture than IBM 's and 
uses 63 additional devices . 

As for the patents that IBM re­
portedly has fur its Micro Channel 
Architecture, Western Digital says it is 
addressing this issue by engaging in a 
patent exchange with IBM . 

For the job of emulating IBM's 
BIOS chips Western Digital is taking a 
slightly different approach. Here, the 
company has two sets of developers , one 
a group of analysts and specification 
writers and the other a group of code de­
velopers, called " virgins. " Both 
groups are separated by a group of man­
agers. The developer groups cannot di­
rectly communicate with each other, but 

they can talk with the managers; all 
communications must be in writing and 
time-stamped . 

Western Digital says it is spending 
$10 million on the development of PS/2­
compatible systems. Although it has 
announced chips that can emulate almost 
all the functions of the PS/2 Models 50 
and 60, the company says it will not an­
nounce a compatible BIOS until some­
time next year. 

Western Digital 's Paradise Systems 
division says it was able to get a head 
start on building a VGA-<:ompatible 
chip by watching certain market events. 
For example, IBM's large purchase 
last year of 31 . 5-kilohertz monitors 
from a Japanese company gave some 
idea as to the features of the new graph ­
ics protocol Big Blue would use. But 
Western Digital 's Faraday division had 
no such hints about the features of the 
PS/2s; company officials say they had to 
wait until they could buy a machine, 
which they did at 12:01 in the morning 
of the first day the computers becaine 
available. 

C&T Chip Could Mean Cheaper Controllers 
A new 3270 protocol c.ont:roller chip DCA IRMA card, which has approxi­ metic and logic unit enabling it to run 
from Chips & Technologies (San Jose, mately 45 components. at 4. 7 million instructions per second . 
CA) could drastically lower the end­ Chiumiento showed Microbytes On one end, the 82C570 is compatible 
user price of 3270 emulation cards used Daily a seven-<:hip working card built by with both IRMA and IBM hardware 
in personal computers for micro-to­ C&T as a development tool. He specu­ and software environments; on the other 
mainframe connections. lated that street prices fur such a card end, it is compatible with the PC 

Microcomputer add-in boards that will probably be in the range of $200 to XT/AT bus. When it is used in conjunc­
are designed around the integrated $250, which is much lower than the cur­ tion with a companion chip, the 
CHIPSLinlc 82C570 microprocessor rent retail price of nearly $1200 for 82C574, the 82C570 is also Micro 
can be built with as few as seven chips, IRMA cards. Channel-compatible. The chip can be 
said C&T pi;oduct manager Pat Chiu­ The C&T chip itself could be con­ customized via external microcode for 
miento. Thai's far fewer than the num­ sidered a microprocessor, since it has an special applications or product 
ber of chips that are on boards like the on-chip sequence controller and arith­ differentiation. 

I Borland Says New Debugger Signals "A New Generation" 
I I Borland International (Scotts Valley , "Source-level data debugging is windows. 

CA) will soon release a debugger for its completely different from anything "These are the sort of tools that 
Turbo C compiler that the company else," he said. "The concept of look­ came from our internal needs ," lnter­
says will be the first of " a new genera­ ing at the data types is really unique." simone explained. "We analyzed what 
tion of debuggers. " What makes the Other debugger features , said Inter­ tools we need and what we do when 
upcoming package different from cur­ simone, include record-and-playback developing products , and we built ·- rent debuggers, according to spokes­ capabilities and a "log" that records these tools into the debugger. " 
person David Intersimone, is that it will what changes were made to a listing, The initial implementations of the 
combine the properties of source code when those changes were made, and debugger will support Borland's Turbo 
and data debuggers, allowing program­ who made them. The will also C package, but Intersimone indicated 
mers to see the actual data itself, not provide contact-sensitive help and that future versions will support Turbo 
just pointers to the data. overlapping, multiple-source file Pascal and Turbo Basic. 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing abow new technological and 
scientific developments that might have an impact on microcompwers and the people who use them. We also want to keep track 
ofinnovative uses ofthat technology. Ifyou know ofadvances or projects that involve research relevant to microcomputing and 
want to share that infomuuion , please contact us. Call the Microbytes staffat (603) 924-9281 , send mail on BIX to Microbytes , 
or write to us at One Phoenix Mill l.Ane, Peterborough , NH 03458. 
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WE\1E JUST MADE mE BEST EVEN �
Peachtree CompleteII:TheBusiness

The success story 
of Peachtree Complete 

(now with over 200.000 
users) continues with the 

newest member of the 
Pe-achlrec family, Peachtree 

Complete II. Much more than just 
an updatl’ . Complete II upon 

the comprehensive features that have 
made Peachtree tile leader in small busi›

ness accounting software for nearly ten 
years. We’ve added many exciting new fea›
tures and designed state-of-the-art methods 
for using the packages. The result-all eight 
modules :ire even more powerful and easy 
to use, yet still priced at just Sl99-a 96% 
price reduction from the original S4,800. 

IB" wlndows and Pop-Up Menus. 
Complete n is designed for user conve›
nience. Use the cursor throughout the system 
to make easy "point-and-shoot" selections. 
If you can ’ t remember a customer or 
account number while using a program, 
simply open a window and scroU through 
your customer Ust or chart of accounts . 
Select the information you’re loolJng for 
direcdy from the table! 
Gtshort-Cut Keys. We speed you from 
one function to another without the time›
consuming task of manually p:1SSing through 
multiple menus. 
rn’Smart HELP. If you get stuck, the same 
function key will always bring HELP to your 
rescue with pop-up windows of infonnation 
that relate to your individual rrouble spot at 
both program and field levels. 
ur’Qukk-and-Easy Error Handling. 
Complete U traps errors and gives a plain›
English description of the problem along 
with suggested solutions. 
U(Rangc Printing. Print all information 
on a report or select a specific range of 
infonnation for print out. A great feature 
fo r restart.Ing long reports or partial printing 
of certain sections. 

Circle 202 on Reader Service Card 

Cil" Easlest Installation Ever. Emer your 
company’s information once and it is 
reflc<.1cd throughout the system. Complete 
11 includes .a separate Installation Guide, 
basic Accounting Primer, eight-volume 
Reference Library and extensive Tutorials on 
each package - all at no extra charge! 
rn" IdcaJ for SCTVlce Businesses. Enter 
information free fonn on service invoices o r 
store pre-defined paragraphs of up to 160 
characters. Enjoy fuU editing capabilities at 
time of invoice entry. 

Eight Integrated Software Modules 
� General Ledger � Inventory 
� Accounts Recelvable � Fixed Assets 
� Invoicing � Job Cost 
� Accounts Payable � PllyroU 

Complete LI includes eight software mod›
ules that may be imcgratcd or installed 
individually and may be distributed among 
separate computers. Install the most critical 
modules initially; add others later. 

COMPARE FEATURE FOR FEATURE 

5yMcm·11'1dc r onua 
NEW Over 
Nl!W Unllmlo<d numbrr ol <’Ofl1P"1llc:s md <OnlOlldatlom 
NEW Au1oma1k mmu-drivm ol your edtl«r11 

Pa<ht= Bmlnns A«OuntJna clall IU<t 
NEW lnctn>«I numeric tllpocltko 10 1999,999,999,99 

In kty arna 

� � Ctun ol AC’C’UUnts Includes 76 suaactC'd and 
26,000 ...,.d<flr...i X<OUn" 

NEW I 10 ll U>Cl'-<kflned fl><lll pcrio<b 
• � RcpnUna Journal cntrtn 

NEW fln.tn<W ,..,.......,. comp;vilom nuy lnclutk 
curttnt pnlod �nd yn<•lc><hl< with budt<t md/or 

A..,_11 
� ()pm Item or babncC’ torwud C'UAomttt 

NEW Up 10 ’ ’ •’OO eu>1umm 
• SllJIPl)<U ponlal paymonu

NEW Ut<r«tlncd tmm rode> pcrio<b
NEW Au1oma1k onnunlom wllb monthly. bl•monthly, 

<1uannly. scml•:mnual. and ;annual tmiumcr oplkHu 

ACCOWlll Payabk 
� Up to l, ,400 vcndon 

NEW Pan l.11 paymmta ul lnvolcct 
� � c..h fOtta>CI.. by du< dote 

NE’t’ g;;:
NEW Abllloy lu void and ttpflnl ctwcb 

rnvemory
• O::::f·Wt and mndud 

• � Up 10 19,500 �n-�Qty urrm (SKUI)
NEW Au1unwlc pri« <ban&< on mulllplc llnnt by 

pn«n1 or amounc 

FIJl<d "-11 
� � Hi ndin 1,,000 UKU and I} lllC1bods ol 

d<pftd>.llon
NEW Updalr<I 10 h2ndk CUn’CRI Ill b.., 

Job COol 
� � Traci!> C"OM> and proHlllblllty on a )ol>by•fOI> bOab
� c._ua c>llmat<d COIU with ICIUll COM> lo< 

>p«lllc...U 

PayroU 
� � Bull�• ln cutten1 ynr (r<kn.I, ri1y md 

coun1y cas 1ablcs for all states wl1h 2u1om1ttc 
nkultOon c1p2blll1ln 

� � Au1om11k Pofroll prottMlne aupportlnl hourly. 
ularkd. cornmbUon or dt.aw•tlJ.lmC:-convnlsslon
J:Y type> 

prognm 
NEW 5uppom C2f«<N Plan 

� Ul<f modltbbl< 11> lllblo w!lh updates puhUshccl 

NEW ;:,t,’::i’>’,!J=:: llftWl’"l<d 
aumcmtlally 

Call Now to Order 
or for a Dealer Near You Ti 

1-800-247-3224 
In Georgia, call 1-404-564-5800 

Limited Time Offer: Special 
llpg.r-.1.de for Current Customers 

For 90 days {through December 1987), 
Peachtree Complete registered users can 
purchase a Complete 11 upgrade wid1 aU 
1he new featurl-s and enhancements for 
only $99• . Call today with your Peachtree 
Complete serial number: 1-800-822-2821 
or 1-800-247-3224. 

Buy Ponns Direct from Peachtree 
Enjoy the convenicnce and economy of 
buying your forms directly from Peachtree 
Software with guaranteed compatibility. Call 
1-800-553-6485 to order forms. ln Ohio, 
call 1-51 3-973-0110. 

Money-Back Guarantee 

When you purchase Peachtree Complc1e ll 
direc tly from Peachtree SOftware, you’re 
pro1ected wi1h a 30-Day Money Back 
Guarantee. If you’re not satisfied , simply 
return the product in saleable condition 
within 30 days and your purchase pricc will 
be promptly refunded. (A 520 res1ocking fee 
will be charged if disk bag ls opened.) 

And, of course, Complerc 11 ls backed by 
Peachtree Software ’s famous technical sup›
pon , L’lbelcd by InfoWorld as " the finest in 
the industry". Technical assistance is avail›
able for SI per minuce with a 20-minule 
minimum via a to il-free telephone number. 
Yuu only pay for what you need, without 
unnecessary support contracts. 

Hardwatt SpeclficaUons 
Rcqulrn PC/MS•OOS Vt ...lon 2.0 or h igher with 384K or 
us:iblc memory wl1h a minimum 10 MB d lSk. For 
with ohc PC. PC XT. PC AT. Pc rwcul S)’>lcm/2 T M 
:m d co mpatibles. 3 y, " media op1io 02Uy 2Y2J W>le. IBM l5 
rcp.b lcn:.-d ltl.dcm2J’k and PcrsoruLI Sys1<:m l2 ls a 1r:u lcmark 
of Jmcrruulonal Businc"SS Noc copy protccccd. 

�Plus 11 2.50 •hipping 2nd h• ndllng. Mont)'·b•ck 
gu•r.rnltt doc< no1 apply to upgndcs . 

To Order by MaU, Send S199 �
Plus St2 .50 Shipping and Handling to: �

(In Georgl� . 2dd 2ppllc:ililc s>lcs c:u.) �

Peachtree Software 
A Men1b<'f' of tbl! 111101/lgmt Syst.,,,, Family 

43 55 Shackleford Rd .. Dcpr. BYT 
Norcross. GA 30093 
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LETTERS �
and Review Feedback 

On the Epson GQ-3500 
In response to the review " Laser Printer 
Times Four" by Wayne Rash Jr. (October 
1987), I would like to clarify some incor­
rectly stated features regarding the Epson 
GQ-3500 laser printer. 

Mr. Rash states, " Without emulation 
cards, you're stuck with Epson LQ emu­
lation, and not all software supports it." 
In fact, the GQ-3500 comes with built-in 
code sets for the Epson Page Printer and 
Epson LQ printers, as well as line-printer 
emulation. 

In addition to the built-in code sets, 
there are optional emulation cards for the 
Diablo 630 and the Hewlett-Packard 
LaserJet Plus. The Epson GQ-3500 is 
supported by leading software packages, 
including Framework 11 under either the 
Epson Page Printer or LQ emulation. 

Mr. Rash further states, "Many 
printer functions must be set by software. 
This includes normal printer operations, 
plus those operations unique to laser 
printers, such as printing multiple cop­
ies." The fact is that, through the use of 
the GQ-3500's SelecType control panel, 
the user can select paper size, number of 
copies, print orientation, font, interna­
tional character sets, character pitch, line 
pitch, and weight. 

Dave Thompson 
Marketing Support Engineer 

Epson America Inc. 
Torrance. CA 

Epson may well be correct in staling that 
rhe GQ-3500 is now supported by a num­
ber of widely available software pack­
ages. That was not the case when the 
printer was provided to me, and the com­
pany was also nor able to provide the em­
ulaJion modules that are now standard 
with the machine. Because these capabil­
ities were not available, they could not be 
rested as part ofthe benchmarks. 

-Wayne Rash Jr. 

Wayne Rash Jr. 's review of the Hewleu­
Packard LaserJet Series 11 states that "the 
manual fails to mention that you have to 
turn the printer off and back on again for 
the [function and font) choices to take ef­
fect." What the manual does mention is 
that you must reset the printer. Pages 2 
through 18 of the user's manual explain 
the procedure completely. 

You simply take the printer off-line, 
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then hold the Continue/Reset key down 
until Reset appears on the LCD panel. 
This also works when the printer gets 
confused by either software or operator 
problems. 

John W. Sawyer 
Allentown, PA 

Predefined vs. Customized Formats 
I read with interest Jonathan Robie's Oc­
tober 1987 review entitled "Three C Lan­
guage Screen-Utility Packages for PCs" 
and must congratulate him on a job well 
done. But there is a point that some read­
ers may overlook or find confusing. 

Mr. Robie points out the limitations 
that arise from predefined formats and 
other vendor assumptions about the user 
interface. He then goes on to suggest that 
Vitamin C is limiting because it avoids 
predefined by allowing pro­
grammer-supplied routines to be inserted 
in key places for customized operation . 
He criticizes both flexibility and inflexi ­
bility, and in doing so he presents a con­
tradiction that may leave some readers 
confused. 

Realizing that it is virtually impossible 
to please all the programmers all the 
time, we designed Vitamin C with vari­
ous standard options, behaviors , and data 
types . This allows typical applications to 
rely upon these predefined elements and 
be developed quickly. We also created a 
mechanism whereby programmer­
supplied routines can be installed to cus­
tomize Vitamin C for virtually any appli­
cation need. This adds the flexibility to 
create a customized interface. 

For the record, a generic version of Vi ­
tamin C is also available for Unix and 
Xenix environments. It will run on virtu­
ally any host machine and is not limited to 
XTsandATs. 

Jeff Betts 
President, Creative Programming 

Consultants Inc. 
Carrollton, TX 

It is important to let users extend or mod­
ify the data-entry procedures. Very gen­
eral routines offer this flexibility but re­
quire more work from the programmer 
than routines designed for more specific 
tasks. All three packages reviewed, in­
cluding Vitamin C, have a robust sel of 
general routines and use these as the 
basis for more specific routines. This 

makes it possible to have a large number 
of very specific routines without limiting 
the programmer who has special needs. 

- Jonathan Robie 

Just in Time 
Thank you for the In Depth articles on 
workstations (November 1987) . I work in 
purchasing for the New York state gov­
ernment, and the professors and students 
at our numerous state universities have 
been clamoring for a workstation con­
tract. Your side-by-side comparisons and 
history of this field could not have been 
more timely. 

Lynn Ellsworth 
Albany, NY 

Calculating Points �
In reply to Jean-Fran9ois Colonna (Let­�
ters, August 1987, page 16), I, too, won­�
dered about the effect of truncating num­�
bers in Peter B. Schroeder's " Plotting the �
Mandelbrot Set. " I have written ma­�
chine-code arithmetic for speed using 40­
bit fixed-point numbers , which produces �
results comparable to those from other �
computers and programs. �

The choice of pixel spacing has a much 
greater effect. I find it truly remarkable 
that although a pixel is a square of one 
unit side, the calculation is performed for 
a point of zero area situated at one comer. 
It is possible to calculate a greatly magni ­
fied picture that , if suitably chosen, is 
full of fine detail. When the same area is 
calculat.ed with a coarser pixel spacing, 
the general form of the picture is the same 
even though the points of calculation fall 
more or less randomly against the pat­
tern . I believe this is due to the connected 
nature of the set, along with the charac­
teristic that points adjacent to the set have 

continued 

LEITERS POLICY: To be considered for 
publication , a letter must be typed double· 
spaced on one side ofrhe paper and musr in· 
elude your name and address. Comments a11d 
ideas should be expressed as clearly and con· 
cisely as possible. Listings and rabies may be 
printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds ofleuers 
each monrh , not all ofthem can be published. 
Leners cannot be rerumed ro authors. Gener­
ally , it takes four months from the time BYTE 
receives a leuer until it is published. 



Together they comprise a state-of-the-art encyclopedia of 
operating systems techniques, ideas, and know-how ... 

SYSIE 

The 3-volume 
OPERATING SYSTEMS SET 

is yours for only $4:5 �
as your introduction to the LIBRARY OF COMPUTER AND INFORMATION SCIENCES �

You simply agree to buy three more books-at handsome discounts-within the next 12 months. �

OPERATING SYSTEMS 
A Sy11temat:Jc View 
Third Edition 
William S. Davis 

This invaluable sou rcebook gives you a com­
plete overview of hardware interfaces and 
the efficient management of computer re­
sources. 

Wide-ranging, detailed, and comprehensive, 
it focuses on interactive processing with de­
tailed coverage of command and job control 
languages, and individual chapters on the 
operating system internals for IBM DOS/ 
VSE, OS/VSI and OS/VS2, UNIX, VM, and MS­
DOS. 

Publisher's price: $33.95 

OPERATING SYSTEMS 
Design and Implementation 
Andrew S. Tanenbaum 

"Probably the best book on the subject . .. 
well-written, well-organized .. . The author's 
style is a refreshing change from what one 
usually finds in computer science texts ." 
-Eastgate Systems 

This thorough introduction to operating 
system design and implementation is 
packed with practical descriptions of princi ­
ples and techniques, including examples 
from such commercial operating systems as 
UNIX, MS-DOS, CP/M, MULTICS, and more. 

800 pages long, it covers processes, input/ 
output, memory management , and file sys­
tems, plus a complete implementation of a 
UNIX-like operating system and 300 pages of 
source code. 

Publisher's price: $36.95 

4 Good Reasons to Join 
I. The FIDest Boob. Of the hundreds o( books submitted to us each year. only 
the very 6nest are selected and offered. Moreover, our books are always or 
equal quality to publishers' editions, nevereconomy editions. 
2.. Big Savings. In addition to getting the three-volume Operating Systems Set 
for only $4.95 when you join, you keep saving substantially. up to 30% and 
occasionally even more. (For example, your total savings as a trial member­
including this introductory ofter- can easily be over 50%. That's like getting 
every other book free!) 
3. Bonus Books. Also. you will immediately become eligible to participate in 
our Bonus Book Plan. with savings of 65% off the publishers' prices. 
4. Cooven1eot Service. At 3- 4 week intervals (16 times per year), you will 
receive The Library of Computer and Information Sciences News, describing 
the Main Selection and Alternate Selections. together with a dated reply card. 
II you want the Main Selection. do nothing, and it wi ll be sent to you automati-

ADVANCED MS-DOS 
The Microsoft Gulde for Assembly 
Language BDd C Programmers 
Ray Duncan 

"a good example of what a reference manual 
should be ... Duncan's strengths include a 
style that is at once easy to read, a thorough 
coverage of the subject matter heretofore 
unknown, and the frequent use of examples 
in the form of assembly language program 
and code fragments ... contains a great deal 
of valuable information I know 1will fre ­
quently refer to." John D. Unger-BYTE 

Written by a Dr. Dobb's Journal columnist, 
this definitive source of high-level MS-DOS 
information covers everything from direct­
ories and memory allocation to the MS-DOS 
EXEC function, installable device drivers, 
and more. It features a unique 130-page 
guide to each of the system interrupts. 

Publisher's price: $22.95 

cally. If you prefer another selection, or no book at all, simply indicate your 
choice on the card and return it by the date specified. You will have at least 10 
days to decide. II, because of late mail delivery of the News, you should receive 
a book you do not want , we guarantee return postage. 

The Library of Computer and lnfonnation Sciences is the oldest, largest 
book club especially designed for computer professionals. In the incredibly 
fast-moving world of data processing, where up-to-the-moment knowledge is 
essential, we make it easy to keep totally informed on all areas ol the inlorma­
lion sciences. What's more. our selections offer you discounts of up to 30% or 
more oft publishers' prices. 

II reply card is missing, please write to The Library of Computer and 
lnfonnation Sciences, Dept. 7-ERS-00856, Riverside, llU,08075, for 
membership information and an application. Byte 1/88 
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large escape times that decrease steadily 
as the point is moved away. A point may 
miss the set, but its value will reflect the 
proximity or other features of the set. 

I also wrote a program to run on a Z80 
that can be used to calculate a single point 
at any level of precision up to 250 decimal 
digits in floating-point fonnat. At a clock 
frequency of 6 MHz, it does 5 divides, or 
6 products per second , at maximum pre­
cision, so it ' s definitely not for display 
work. 

J. Keith Wood 
liverpool , U. K. 

Satisfying the Skeptic 
The heuristic algorithm Peter Wayner de ­
scribes in his article "Zero-Knowledge 

. Proofs" (October 1987) is designed to 
satisfy a skeptic of the identity of the 
prover without revealing secret knowl ­
edge to the skeptic . This condition is 
much stronger than that required by most 
of the applications where Mr. Wayner 
suggests it might profitably be used. For 
example, a program verifying the identity 
of a user can know the password ; this in ­
fonnation must be concealed only from 
all witnesses to the exchange. 

For this lesser purpose, it is not neces­
sary to use a one-way function , just an in­
teractive exchange. A simple algorithm 
would have the skeptical program display 
four random digits and invite the prover 
to reply with a single digit. The correct 
response would be the result of a simple 
computation: the sum, difference, prod­
uct, and/or quotient of some of the digits 
displayed . This exchange could be re­
peated until the skeptic was satisfied. 

Often in programming we must choose 
between implementing certain logic in 
data or in code. This technique is the 
code analog of a password: The password 
is a simple expression like "the product 
of the first and third digits mod IO" or 
"twice the fourth digit less the third . " 
Since no witness would see the same four 
digits when he or she tried to sign on dis­
honestly , knowing the response to any 
single set of four digits would be of no 
help . 

Peter Cyrus 
New York, NY 

I read Peter Wayner ' s "Zero-Knowledge 
Proofs" with interest. Another approach 
to this problem is to use encryption. Sup­
pose the user and the computer agree 
upon an encryption standard and pass­
word. Then when the user tries to log in, 
the computer can present him or her with 
a random list of words, and the user can 
encrypt them using the agreed algorithm. 
So, for example, the computer says DOC 
and the user encrypts it and replies with 

continued 
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f:{)MPETITION.
1\ND IT IS US. 

Some nine-wire dot matrix printers hide &om the competi­
tion. Not the new Citizen™MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
and a convertible push or pull tractor, it figured it was the best.How­
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders battled. Ouiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software.They were equal Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine?The new Citizen MSP-55.Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In C.alifomia 

cali 1-800-441-2345,Ext.34. ..=::;_ CITIZEN·­
-·Cl987 Otizen America Corporation. 

g:: logo arc trademarks of Printers that run like clockwork 
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D BUSINESS 1 ­ EZ-FORMS business form Ige<1erarion. completion and printing program. 
D CAD 3-The PC·Flow 1.0 computer aided now­

chan generalion program. Color graphics requited. I 
[ID COMM 4a,b,c,d,e-<S disks) Join rhe world of �

sysops wilh RBBS Bullelin Board System 14.1 D. � I 
[?J DATABASE 1a,b-(2 disks) File Express 3.8 I 

menu driven general purpose database manager. 

D EDUCATION 1- lnteraclive DOS 1u1orial ror new I 
PC users . Makes lea ming DOS painless. 

[?J FINANCE 1a,l>-(2 disks) PC Accoun1an1 2.0 I 
porsonal bookkeeping and finance management 

D GAMES 1-3·0 Pacman. Kong. Spacewar. Janlt· I 
Joe, ruturislic Flighlmare and more. Color required I 

0 �GAMES 2-Qubert Pango. Centipede, dun­
geons and dragons slyle Zoarre, etc. Color req. � I 

D GAMES 3-Blaekjaek with cusiomlzable rules, �
Arm:hair Ouanerbaci< {you call plays), and more. � I 

0 �GAMES 4-Star Trek. Iha Casde adventure 
game, and the original Colossal Caves Adventure. 

D GAMES Had< adventure game from Iha ;; I 
universities. Like Rogue, only much richllf. 

D GAMES &-Pinball, Othello, Dragons. Sopwilh I �
(lly a Sopwitll Carnot) and more. ColC>f required. �

[?J INFO 1a,l>-(2disks) Cooking recipes da1abase I �
wilh koywordf111gredlen1 relrievaJ. Add your own. �

[?J MUSIC 2a,b--(2 disks) PianoMan 3.0 polyphonic I 
music recording and playbaek program. 

D ORGANIZER 1 -0eskTearn. a Sidokiek clone, I 
and lhe Judy personal calendar program. 

D PRINTER 1-flesidenl prinl conlrol and lonl I 
utiijty, inteligelll spooler, t>anner makar. and more. I 

D SIMULATION 1--Maze making program. MIT's �
Li1e simulation, slarlields, elC. Color graphics req. � I

D UTILITIES 1- A conection or invaluable general �
purpose DOS ut!Oties. An absolute must for al l � I 

D UTILffiES 2-More invaluable DOS In- I 
dudng screen burnout, ram disk, and more_ 

D UTILITIES 3-A comprehensive sel or debugging I 
and diagrostic utmties ror monitoring your computer. 

NEW RELEASES UPDATES 
D BUSINESS 2--Expressgraph business graphics. 

Chall your data and find trends. Color graphics req. 
[?J CAD 1a,b--(2 <fisks) Flngerprunl 1.2 advanced 

painting and Ahamira object oriented design. ColC>f_ 

[?J CAD 2a,b--(2 disks) OanCad3d. an advanced 
20130 dralling program w/anlmation. 640K, color. 

[?J COMM 2a,l>-(2 disks) Procornm 2.42, an excel ­
lent modem program w.lh terminal emulation. 

D EDUCATION 3-PC·FaSlype 1 20 ryping tulor, �
ideal for beiJinnets and advanced students aliko. �

(?J FINANCES 3a,b--{2 disks) Express Cale 3. t2, �
a powerful and user kiendly spreadsheet program. �

D GAMES 8--Striker atlack and Rlsll. the 
game o! world dornlnalion. Color required. 

D GAMES 12--Backgammon (play lhe compu1er) 
and Wheel of Fortune based on the gameshow. 

D GRAPHICS 1-flecord and play back screen im›�
ages! Excef1en1 ror demo. 91C. Color required. �

@] GR.APHICS 2a,b,c-<3 disks) An exceUen13-D �
surface modeling and sha<ing program. COior. �

(ID INFO 2a,l>-(2 disks) Zip.Phone. national �
areacodo/prnfix 10 zip-code aoss relernnce. �

[?J LANGUAGE 3a,l>-(2 disks) The A86 3.09 �
macro assembler and debugger for 80881861286s. �

(?J SHELL 4a,l>-(2 disks) Automenu and HOM II 
4.04 hard disk prog. lor custom lull-screen menus. 

D UTILITIES S.-Hard disk utilities for verifying, for­
matting, parl<tng and your disk dtives. 

0 UTILITIES &-Advanced utihies Including 
Maik/Release (remove residenl progs w/o reboot!) 

D UTILITIES 7-Moro advanced uliities including 
Masterkey (undeleleS hies lrom hard disks). 

(ID WORD 1a,l>-(21fcsks) PC Wrile2.71, a powerful 
word processing system wlspefl cMcker. laser supL 

MoS1sot?ware 1iS1ed Is shareware or user-supported. 

35 ·· 1ormal add SI d1si. 125 pagt? d"t?c/ory add S2 

I MicroCom Systems Cost of items __ I �
3673 Enochs Street Shipping $3.00�

I Santa Clara. CA CA res tax ____ I �
I 95051 Total encl. I �

I 11 ™ I llJ1 
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XER, the computer says CAT, and the com›
puter repLies XYJ, and so on. An eaves›
dropper will not be helped by hearing this 
exchange, since on the next attempt to log 
in , the computer may present the word 
WHEELBARROW for encryption . 

This approach is fundamentally the 
same as that discussed by Mr. Wayner, 
but I think it helps to make some of the 
issues involved a bit clearer. 

James Hamilton 
Dublin , Ireland 

I considered the same idea for a pass­
word scheme bw did not include it in my 
article because both parties must know 
the encryption process. In zero-knowl­
edge proofs, the prover never lets the 
skeptic know what is being proven-in 
this case, thaJ the prover knows the en­
cryption-correct algorithm. The skeptic 
leams only that the prover couldn 't be 
wrong. If public-key encryption systems 
were used in your system, however, you 
would have a zero-knowledge proof 

It is a handy idea , though , and I may 
implement it in the future. 

- Peter Wayner 

BASIC Windowing 
I found " Windows for BASIC" by John 
W. Ross (Inside the IBM PCs, Fall 1987) 
interesting and instruc ti ve , but a few 

Listing 1: WINDOW.BAS. 
DEFINT A-Z 
CLS : SCREEN 2 
DIM A(600),B(600) 
FOR H=300 TO 600 STEP 10: 

LINE (H, 0) - (H, 199 ): NE XT 
FOR V- 20 TO 180 STEP 10: 

LlNE(300, V) - ( 600,V): 
NEXT 

LINE (l 00,100 )-(210 , 112 ),, BF 
LINE(l00.112)-{210,184),,B 
GET ( l 00,100)-(210, 184 ),A 
START: 
LOCATE l,l:PRINT SPC(25) 
LOCATE l,l:INPUT;"press 

return. __ ",A$ 
STARTONE! �T IMER 
1=320 
GET(I,I/4)-(!+110,I/4+84),B 
PUT(I,I/4),A,PSET 
ENDONE! � TIMER 
LOCATE l ,l: INPUT; "p ress 

return again ... ’’ ,AS 
STARTTWO! =TlMER 
PUT(l , I /4), B, PSET 
ENDTWO! =TIMER 
LOCATE 2,1 
PRINT "Opening window took" 

ENDONE! - STARTONE! 
"seconds " 

PRINT "Clos ing window took " 
ENDTWO! -STARTTWO! 
" seconds " 

GOTO START 

statemenlS about windowing in BASIC 
require correction. Mr. Ross does his 
windows for BASIC in assembly lan›
guage, claiming that windows cannot be 
done in BASIC itself, since they are "ex›
cruciatingly slow " in the interpreted ver›
ion of the language-and that compiling 

"doesn’ t help much ." 
To prove the opposite, I wrote a very 

short BASIC program (see listing I) 
named WlNDOW .BAS. The program 
opens and closes a window in the graphic 
mode. It also times itself: My results for a 
CGA were about 0.11 seconds on an IBM 
PC-class machine and about 0.05 sec›
onds on a PC AT (80286) type of com›
puter. I don ’t think this can be considered 
slow. The program was compiled using 
Microsoft QuickBASIC version 3.0. 

Maciej Zgorzelsk i 
Flint, Ml 

In Search of True Resolution 
The most misused tenn related to printers 
is " resolution." If in the data sheet of a 
worldwide-known company you read that 
its 24-pin impact dot-matrix printer has a 
" resolution of up to 360 by 360" (i.e., 
better than the LaserWriter, which has 
300 by 300 dolS per inch) then this is not 
true and can never be. ln the same data 
sheet , you can also read that the " pin di ›
ameter is 0.2 millimeters." Try to divide 
25.4 rrun (l inch) by 0 .2 rrun, and you 
will find that the result is 127_ 

This is not even the real resolution , be›
cause in the typographical industry the 
line resolution of 10 lines per mm means 
that in a I-mm space you have IO positive 
(black) lines and 10 negative (white) lines 
between them, both of the same width . 
The term "resolution" signifies that you 
must be able to distinguish between the 
printed (black) lines. 

" Page Printers " by Rick Cook (Sep›
tember 1987) contains an explanatory ex›
ample of this true resolution in figure B 
on page 193- an enlargement of a 300›
dpi test pattern . In the above example of 
360-dpi resolution on an impact dot-ma›
trix printer, the authors are in reality 
speaking of graphic point density of 360 
dots per line- their printer can pack 350 
overlapping dots into one inch . 

So far, I have been unable to find in 
any literature an exact definition of reso›
lution in terms of dpi that is valid for dot›
matrix and other printers . It is deplordble 
that the manufacturers do not care. Only 
the lack of a real standard makes such a 
misleading declaration a in the above›
mentioned example possible and can con›
fuse all of us if we wish to compare the 
real resolution. 

The September BYTE contained many 
extremely well written and useful articles 

con1inued 
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Upgrade your technology �
The software technology available to Noncommissioned Staff. Our courteous are experienced at providing a full 
programmers of IBM-compatible per› salespeople are always ready to help range of quality products and customer 
sonal computers is truly amazing. And you. And if you aren’t sure about your services. 
newer, more powerful development needs, our knowledgeable technical 
packages appear all the time. But until people can give you sound, objective How to Get Your Copy. Therearethree 
now, finding out about these important advice. ways for you to receive your FREE 
products has been a difficult and time copy of the Programmer’s Connection 
consuming task. Experience. We’ve specialized in de- Buyer’sGuide:1)Usethereaderservice 

velopment software for IBM-compatible card provided by th is journal; 2) Mail us 
FREE Buyer’s Guide. The New Pro- personal computers since 1984 and a card or letter with your name and 
grammer’s Connection Buyers -------------------- address; or 3) Call one of our 
Guide contains individual des›
criptions of over 500 titles of 
programmer’s development 
SOftWare bY Over 150 manU ›
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types of descriptions you’ll 
find in our Buyer’s Guide. 

No Hidden Charges. The low 
discount prices in our Buyer’s 
Guide are all you pay. We don’t 
charge extra for domestic UPS 
Ground sh ipping, credit cards, 
COD orders, purchase orders, 
sales tax {except Ohio) or 
special handling (except for 
non-Canad ian international 
orders). 

Guarantees. We offer FREE 
30-day no- risk return guaran ›
tees and 30-day evaluation 
peri ods on most of our 
products. 

Latest Versions. The products 
we carry are the latest versions 
and come with the same manu ›
facturer’s technical support as 
if buying direct. 

Large Inventory. We have one 
of the largest inventories of 
programmer’s development 
products in the industry. Most 
orders are sh ipped with in 24 
hours. 

L. � . d Ti Onl I locking lites or recOfdl that are already 
imzte une y. locked, andallow you toleslwhelherfttes 

or records are locked or free. You canSale Pr1•ces shMI your ISAM files "’41h as many st&›
lions as are possible on your nt!IWOr1<. 

Specltv compiler (c urrent version) : 
on ISAM Borland rurt>o c. Lattice c. or Mk:roson 

File Managers c. Requ1res 128Kmemay. version 1.0. 

S ftC ft1131188through � 0 ra 
FairCom Btrieve 

Lis t S245 Reg Sl 84 Sale $169 

c-tree in C Source Code Xtrieve 
List $395 Reg $315 Sale $289 Lis t $245 Reg $184 Sale $169 

c-tree with r-tree Report Option 
List S650 Reg S.519 Sale $499 Lis t S145 Reg S99 Sale $89 
These fast and highly portable B� Tree 
functions provide mulll•key ISAM fi le Btrieve/N 
manaeement f()( c programs. There are List $595 Reg $454 Sale $429 
low level fundlons fOf directty accessing 
data and Index fil l!S and high level func› Xtrieve/N
llons ’"’ ereating and ISAM 
files. The highty ponable C SOU!Ce code List $595 Reg $454 Sale $429 
can be compjled wilh almost any C com›
piler or computer for slngle-<Jser, muHl› Report Option/N 
user or net.wr1< appl lca!ions. It supports: 
rece<d locking for mulU-users; fixe<l and List S345 Reg $269 Sale $249 
varlable lengll\ rec0<ds; fixed and variable 
lenQ1h keys with key comp...sslon; r&-use 
of deleted record space; duplicate and 
unique key ftelds; and more. The pack• 
age includes a complete family of ... tup 
and malntenance unllmlled tech›
n lcal support, no royalt ies, an d f roe 
hardcopy listing� of release updalM. r• 
tree ls an opllonal repon gen9’a11on utility 
tor c• lree that permit� compleJ<, mul1Hlne 
reports to be produced from single or 
multiple c•lree data Hies. 

Supj)Orts all commercial grade C com›
piler.;. Requl"’5 128K memory. Version 
4, I F, 

Lattice 
dBC Ill Plus 

Lisr S750 Reg $594 Sale $499 

With Library Source 
List $1500 RegS1184 Sale $9')8 
Use the Lattice dBC Ill Plus llbraryoffunc›
tions to write fa.st C language programs 
to c:reale1 access and update fihts lhal a1e 
compatible with Ashton-Tate’s dBASE Ill 
PLUS database management ayatem. 
dBC Ill Plus Is netv.or1< raady witn func• 
llona that ao lve compli cated network 
database problems. The� function� let 
you lock files or records automaUcany or 
manually, prevent you horn accldenfAl ly 

conven ient toll free telephone 
numbers. 

If you haven’t yet received 
your Programmer’s Connec›
tion Buyer’s Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you ’ll ever make. 

CALL TOLL FREE 
USA: . . . . . . . . . 800-336• 1166 
Canada: . . . . . . 800-225-1166 
Ohio & Alaska 

(Collect): .. 216-494-3781 

International: 216-494-3781 

Telex: ........ . . 9102406879 �
Easylink: . . . . . . . . . . 62806530 �

Programmer’s Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 

Circle 216 on Reader Service Card 

P The � LC �rogrammers onnect1on 
Buyer’sGuide. 



The NewTeleVideo 965. �
An Incredible pjsplayOf �

PowerAnd Versatility. �
For just $599, the new 965 The 965's versatility is 
gives you ASCII, ANSI and IBM® unparalleled. It supports 23 ter­
PC c?mpatibility in a single minal emulations, more than 
termmal. any other model in its class. You 

even get your choice of ASCH, 
ANSI or IBM Enhanced PC 
keyboard styles to fit any job. 

There's a 14" flat display in 
green or page-white with crisp, 
clear characters in a high-resolu­
tion lOx 16 character matrix. 
A 2-position keyboard with a 
true accounting keypad, 20 user­
programmable editing keys, and 
128 programmable function keys. 



The 965 can display up to 
49 data lines, enough to show 
large spreadsheets or two 
normal display pages of text at 
the same time. No other termi­
nal this affordable can do that. 
There's also an interactive 
calculator mode and dedicated 
memory for even more custom 
features . 

The 965's state-of-the-art 

single board design uses a 16-bit 
CPU and sophisticated gate 
array to give you a high-perfor­
mance, very reliable terminal 
that's very easy to service. 
There's also a full one-year end­
user warranty. 

All in a sleek terminal that 
takes up very little space. 

The 965 terminal, a whole 
new look from TeleVideo. Call 

us toll-free or write today for 
more information. 

TeleVideo Systems, Inc., 
1170 Morse Avenue, Sunnyvale, 
CA 94088-3568. 

TeleVideo® 
THE VISION YOU NEED TO 5 CCEED 

Call 1-800-835-3228 
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dedicated to printer technologies. How­
ever, "resolution" was not always cor­
rectly explained. 

For example, Lars Jansson' s article en­
titled "Print Quality" states, "We find 
this in laser printers with a resolution of 
300 by 300 dots per inch and a dot size of 
about 0.1 mm." Here a wrong word is 
used. This is not a true resolution in typo­
graphic industry terms. If we wish to 
compare a resolution of a photo printer 
(for example, Linotronic) and a laser 
printer, we have to use the terms "line" 
and "dot" in the same sense . 

If this statement regarding diameter of 
dots is right, then such a laser printer has 
only about a 127-dpi resolution. For a 
real 300-dpi resolution, the dot diameter 
has to be 0.00166 inch (0.042 mm) at 
most. 

Compare this with the proper wording 
in Julio Guardado 's article "Color Ther­
mal-Transfer Printing": "The Color­
Master design places up to 200 dots per 
linear inch, each dot with a 0.005-inch 
diameter." This is exactly right, because 
the author uses the word "places." Here 
the resolution would be 100 dpi . 

As for impact dot-matrix printers, the 
best ones with a wire (pin) diameter of 
0.2 mm have a true resolution (theoreti­
cally) of63.5 dpi, and the more common 
0.3-mm wire ones have a resolution of 
only 42.3 dpi. 

Jaromir Smejc 
Prague, Czechoslovakia 

Calling All Macros 
The members of our group are avid users 
of macros to aid our word-processing 
tasks . We define macros as prerecorded 
keystrokes that are fed into a program one 

---- --------- --------- ------ -----. at a time when a signal is given. 

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

THREE PROGRAMMERS IN ONE. 
With the addition of the 135 
MultiProgrammer'" BYTEK has pro­
vided a true Universal Programming
Site. The 135 is a SET EPROM Pro­
grammer, a GANG EPROM Duplicator,
and a UNIVERSAL DEVICE Program­
mer, designed for Engineering
Development, Production and Field 
Service Environments. �
BYTEK's new 135 MultlProgrammer'"�
is a High Performance Instrument set­
ting new standards for Universal 
Device Support and Flexibility at 
affordable prices. �
VERSATILE: With standard 256K �
BYTE of RAM, expandable to 2 
Me1,1aByte, the 135 supports more 
devices than any other production pro­
grammer on the market today. The 135 
provides EPROM programming
capabilities of virtually any 24-, 28-, 
and 32-Pin EPROM and EEPROM 
from 16K to MegaBlt Devices. The 135 
can Program SETS of Devices, 16- and 
32-Bit Wide. As a GANG EPROM 
Duplicator, it copies up to eight (8)
devices from RAM, with options for 16 
Devices. 
COMPATIBLE: The 135 offers Terminal 
and Computer Remote control, Data 
110· compatible+ . 

• Oata UO IS a Regl•ared irod&martc of Oll1..a llO CorpOJatlon. 
+Somo llmitadons may appty. 
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FLEXIBLE: The 135 can easily be ex­
panded to program 40-Pin EPROMS,
Bipolar PROMs, Logic Array Devices, 
EPROM Emulation , and 40 Pin Micro 
Devices. 
18/12 PROTECTION PLAN: BYTEK of­
fers High Performance, unsurpassed
quality, and product reliability. BYTEK 
is the first to offer a full EIGHTEEN 
MONTH WARRANTY, and TWELVE 
MONTH FREE Device Support
Updates. 

Call us today at: 
1-800-523-1565 
Mastercard or Visa is accepted �
In Florida call 1-305-994-3520 �

BYTEK Corporation 
Instrument Systems Division 
1021 S. Rogers Cir. , Boca Raton, FL 33487 
Tel: (305) 994-3520 FAX: (305) 994-3615 

BYTEK International 
511 11th Ave., So. Minneapolis, MN 55415 
Tel : (612) 375-9517 FAX: (612) 375-9460 
Telex: 4998369 BYTEK 

Circle 41 on R£ader Service Card 

While books are available on the use of 
macros in spreadsheets, less attention has 
been paid to their best use in word pro­
cessing. Accordingly, we have started a 
Macrobank, an exchange service for 
word-processing macros so that good 
ideas can be disseminated to others. If 
readers send us a 3 'h- or 5 1.4-inch MS­
DOS floppy disk (any density) contain­
ing macros they use, we will incorporate 
those into our collection of macros and 
send contributors a complete set. 

The macros don't have to be especially 
complex . We are interested in all the 
macros readers use, particularly the sim­
ple ones they use every day . Readers 
should consider anything they send us to 
be in the public domain, as we will make 
the macros available to other macro users 
without charge. 

Rollie Cole 
PauJ Sommers 

Macrobank 
14022 23rd Ave. NE 

Seaule, WA 98125 

Ada's Not Complete 
I have read many extreme statements 
about Ada, both pro and con, but never 
have I read a claim as far out as Mark 
Fowler's (Letters, October 1987, page 
22): "Ada is complete ; substitutions are 
not needed. " 

Ada is seriously deficient in character 
handling. It lacks variable-length strings, 
not to mention string scanning facilities. 
Compare Ada's string handling to PL/I , 
and it looks seriously incomplete; com­
pare Ada's string handling to SNOBOL 
4, SL/5, or ICON, and it looks ludicrous. 

Ada is missing several important con­
trol structures. It has no mechanism for 
backtracking, no coroutines, and no deci­
sion tables. 

Ada does not allow the programmer to 
define new operators, only to overload 
existing ones. Again, not only is some­
thing mjssing from Ada, but something is 
missing that another language (ALGOL 
68) has. 

Ada is not only incomplete, it is not 
conrin11ed 



Let the Evercom Family of modems open your doors of communications. Talk to an old friend in the Far 
East or send information to Europe. Evercom does it fast.. .up to 2400 bps. And whether you have 
IBM® PC/XT/AT® compatible or the newer PS/2 machine. Everex offers internal and external modems to 
suit your needs.Why Wait! Go on line and make the world a smaller place today. 

The Everex Way... Quality,Features Price,and Performance. 

For compatltive pricing 
or the name of the 
nearest EVEREX dealer. 

Evercom 12/24 Evercom 24E Evercom Il 24 call us toll free at: 
• 300/ 1200/2400 bps speed • Stylish package • Internal modem for PS/2 
• Hayes® AT compatible • � Goes International machines 1-800-821 -0806 
• S/W Vol. concrol • � push- buuon • Goes International (in SA)
• Adaptive dialing � speakerphone • 300/1200/2400 bps speed 
• Auto data to voice • 2400 bps max.speed • Uses Machine's speaker 1-800-821 -0807 switching � • Status and activity • Auto data to voice swit­
• Phone off-hook detect indicator ching � (in Calif.) 
• Auto Dial I answer • Mute button � • Phone off-hook detect 
• On-line help � • ON/OFF switch • Easy Installation 
• � Free BitCom software • Includes features of • Free Sitcom software 

Evercom 24 
• Free BitCom software 

48431 Milmon1 Drive . Fremom.CA � 94538 
[V£.-EX.,EVER tOJ EXci• lltne•.tM e..reom trt ot Enrta 6ytttmt.INC.Htyu,18M,PCl)('TIAT,PSl2 trt tt1Mmarl1 •nd f991•t•rsd tr•CS.m1rlr.1 of 
rhth ttl,.Ctl'Yt comp•nl•• 

Circle 91 on Readtr Service Card (DEALERS: 91) 



LETTERS 

even orthogonal. If I can have entry (task) 
arrays , why can't I have procedure 
arrays? 

Of course, you could say that all these 
missing features. and many others, could 
be simulated. But the same claim could 
be made for any other programming lan­
guage. ln fact, attempting to simulate 
missing features in a language is likely to 
lead to a long string of unpleasant sur­
prises, and any claim that, say, RPG is 
complete, would be specious, as is the 
claim for Ada. 

If you tell me that the limitations of 

Ada are reasonable , given its restricted 
domain , I might buy that. But to claim 
that it has no limitations is dishonest, not 
to say absurd. 

I think that Ada is a dammed good 
start. I just don ' t think it is a fini shed 
product yet . What's worse , with the De­
partment of Defense's opposition to ex­
tentions, I doubt Ada will ever be allowed 
to grow into a real general-purpose lan­
guage. That's a shame, because after 
some experimenting with extensions, I 
think that it would be possible to define 
an "Ada 89" that would be a pleasure to 

Those fanlastic Byre covers-and boy. 
do !hey look great on lhls stylish, 
T-shirt from Robert Tinney Graphics! 

The colored sleeves and neckllno vividly 
complement the full-color design. 

And don"I mislako lhls for a rubbery 
patch lhal cracks and peels off a her 
a few washings. This is rrue four­
color process: tho permanonl inks 
are silk-screened lnlo Iha fabric, 
resulllng In a beau1iful, full-color 
image tha1 lasls! 

You'll also appreciate the shin i1self: 
a heavyweight cotton/polyester blend 

which combines tough washablllty wilh 
the cool, softcomfonofcoHon. Each 

Byte T-shirt Is priced al only s12.50 
(St 1.50eachfor3ormore) . Be sureto 
Include shirt size : C-(chlfd 10· 12). S ­

(34·36}. M- (38·40) , l - (42·44 ). and 
Xl-(46-48). Most orders shipped 

wl1hin a week. 

r-----------------------------1 �
Sonou.o1011owtt.gf· tnltt(•l•1s12.soeae11. 0t s'' 50ttc.nlor3oiI "'°'" �
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program in (but it ' s still not perfect , or 
even "complete") . 

Seymour J. Metz 
Annandale. VA 

Random Point Distribution 
Dick Pountain 's article " Spraying and 
Smudging" (November 1987) i an inter­
esting introduction to some graphic 
techniques, but a couple of point seem 
worth making . 

First, concerning the random points in 
the Euclidean plane generated by choos­
ing a uniform [0,360] angle and a uni ­
form [O,R] random radius: Contrary to 
Pountain 's assertion , the resulting distri ­
bution is not uniform over the circle of ra­
dius R. For any r, 0 < r < R, the random 
points falling on a circle of this radius will 
be uniformly distributed over its 2 x 'Ir x 
r circumference. Thus , for example , the 
probability density of random points at 
radius r = RJ2 will be twice that at radius 
r = R. 

Second , concerning the random points 
generated by choosing x and y coordi­
nate.s, within the circle of radius R, from 
a triangular density : The resulting den­
sity is not constant on circles . In fact , this 
density is constant on contours of the 
form 

lxl + IYI = r , 

which are diamond-shaped . Incidentally , 
the normal distribution for x and y that 
was first considered does produce a den­
sity over the circle that i con tant on cir­
cular contours. 

Richard V. Fuller 
Marietta , GA 

Dye-Sublimation Printing 
The Printer Technologies theme (Sep­
tember 1987) appears to have an incredi ­
ble omission- dye-sublimation printing. 
While similar to thermal-transfer print­
ing, it is also somewhat different. The 
thermal head transfers dye only to the re­
ceiver-no binder, no wax . Further, by 
continuously varying the heating pulse a 
variable amount of colorant is transferred 
so that individual pixels can have gray 
scale. For comparison, thermal-wax­
transfer and ink-jet printers must use a 
group of pixels to produce a half-tone 
image. Even photomechanical print ing 
uses dots of various sizes to produce gray 
scale with the printing density (mass/ 
area) of colorant always fixed . 

Thermal-dye transfer is not just a revo­
lutionary computer printing process for 
color; it is a novel printing process with 
photographic quality. Just o. it is tar­
geted to be the printing technology for 
digital photography . The revolutionary 

continued 
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If you dollt buy 
you'll miss 

Hyou're looking for a good way to judge per­
sonal computers, a simple question will do: "Whats 
in it for me?" 

In the case of the IBM Personal System/2 family 
the simple answer is, "a great dear 

For openers, each model offers higher perform­
ance levels thanks to a "balanced system" approach 
for malcing things work together. Components were 
designed not just to coexist but to bring out the best 
in each other. So, for example, many of the programs 
you're using now and a wide range of other DOS 
applications will run up to 1500/o faster on the IBM 
Personal System/2 than on previous IBM PCs, de­
pending on the model, of course. 

Things that are optional on other PCs are 
standard on the Personal System/2-like advanced 
graphics, parallel and serial ports and more. And 
advanced IBM technology brings new levels of 
reliability and data protection. 

It'll do what you're doing now. Only better. 
At the heart of many of these advances is a 

unique design shared by the Models 50, 60 and 

80 Of the Personal System /2 family. Technically it's 
called parallel bus architecture. We call it Micro 
Channel. But you can think of it simply as a super­
highway with lots of fast lanes and bypasses. It 
allows data to flow faster and more efficiently, re­
ducing the chance of information bottlenecks in 
the system. 

What's more, the Micro Channel architecture 
not only makes it easier to speed information 
throughout the system, it also makes it easier to 
install peripherals and expansion cards in the 
system. There are no more DIP switches to set. Its 
all done electronically and automatically and, 
therefore, a great deal more reliably and easily. 

Feature cards in your system can even trans­
fer data directly to memory, via Micro Channel, 
leaving the microprocessor free to do other things. 

The design of the Micro Channel also pro­
vides a faste1; more efficient way to connect your 
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system to other IBM Personal Systems, local area 
networks, minicomputers and mainframes. 

It'll do what you want to do tomorrow. 
Only better. 

Micro Channel architecture also gives the IBM 
Personal System/2 something else that's surprisingly 
rare in personal computing: the ability to improve 
with age. 

One of the main reasons the architecture was 
created, after all, was to get the most out of IBM's 
new operating system, OS/2. And together they'll 
unleash the power of the 286 chip in the Personal 
System/2 Models 50 and 60 and the 386 chip in the 
Model80. 

With IBM Operating System/2 you don't have 
lo bea " power user"to run severa1programs at once. 
You can prepare a presentation while your system 
recalculates a spreadsheet and gets data from a main­

frame. And with a future edition of OS/2, you'll be 
able to share all this information with others on a 
local network or over mega-distances. Vast memory 
and host processor resources will be more acces­
sible. And software will do more things more easily. 

So catch the Micro Channel bus and you're on 
the fast track to higher performance, exceptional 
expandability and greater reliability tomorrow, as 
weJl as today. 

fur more data about the IBM Personal 
System/2, call your IBM Marketing Representative 

"AU abo(IJr;... or visit an IBM Authorized 
Advanced Products Dealer. 
fur the dealer nearest you 
call 1-800-447-4700. 

==.::::. ::e _ -_.._---,_ ---·­
IBM Is a registered trademark and Personal System/2. PS/2, Operaring Sysrem/2. OS/2 and 
Micro Channel a1e trademarks ot IBM Corporallon. IBM 1987. 



LETTERS �

step is just that this process makes "soft" 
dots, and printed pixels may be in 1-to- I 
correspondence with color video moni›
tor/storage systems . Companies with 
prototypes or products already on the 
market include Hitachi, Sony, Fuji, and 
Kodak, and we can probably expect full›
page (8 Vi - by I I-inch) printers about a 
year from now. Smaller-format (4- by 6›
inch) printers are available now . You 
haven’t appreciated a high-resolution 
screen dump in color until you have seen 
it in this media. 

L. M. Marks 
Mississauga, Ontario, Canada 

False Claim 
Roman A. Dyba (Letters, October 1987, 
page 12) says that a claim in my and Brian 
Wichmann’s article "Building a Ran›
dom-Number Generator" (March 1987) 
is untrue. Specifically, Mr. Dyba says 
that ifxl and x2 are independent and uni›
formly distributed over the range (0, I) , 
then the combination of x l and x2 will 
also be uniformly distributed over (0, l) . 
He is wrong. 

We are well aware that the sum of xl 
and x2 is not uniformJy distributed, but 
we had defined "the combination" to 
mean the fractional part of the sum, not 

the sum itself. Of this, the statement is 
true. 

David Hill 
Harrow, Middlesex, U.K. 

AI Limits 
I read with interest George Beinhom’s 
book review of Intelligence: The Eye , the 
Brain, and the Computer by Martin A. 
Fischler and Oscar Firschein (August 
1987). One question Mr. Beinhom posed 
interests me: "What are the inherent lim›
itations of artificial intelligence?" Obvi ›
ously, we should not waste our efforts at›
tempting to do the impossible . It is 
unfortunate that the field of Al seems so 
unaware of the fact that this question has 
been given thorough treatment in the past 
by writers from other disciplines. 

The subject of human intelligence and 
how it relates to nonhuman entities is 
treated thoroughly in a book called The 
Difference of Man and the Difference It 
Makes by Mortimer J. Adler. Written in 
1967, the book clearly explains intelli›
gence and how it is qualitatively different 
between humans and animals. Adler also 
addresses the subject of machine intelli ›
gence, and he issues specific challenges 
to the field ofAl. People working with Al 
should read this book to understand the 

problems they are confronting and learn 
about what a machine can and cannot do. 

Marin David Condie 
Parsippany, NJ 

Thanks for the Accelerators 
Thank you for " 80286 Accelerators" by 
Raymond GA Cote (November 1987). I 
have tried , without success, to talk with 
accelerator manufacturers about their 
products- do they work, how do they 
work, when do they not work, and with 
what are they compatible or incompati›
ble? AJJ I could get out of them was the 
promise that if it didn ’ t work, I would get 
my money back. 

Now I’m glad I didn ’ t do anything at 
all . The secret was to hold out for a faster 
system, not to junk up my existing one. If 
I really do need more speed , I ought to be 
able to justify it. Ifl cannot, then I should 
not try to justify a chancy second-best. 

Sid Phillips 
LaGrange, GA 

Acer vs. Compaq DOS �
I am writing in response to Ed McNier›�
ney’s review of the Acer 1100 80386 �
clone ("Acer 1100 and Micro I 386 +," �
November 1987) . I have an 1100 at work . �
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Making the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 

power, you need more than just a short-term answer to your net­
working demands. 

You know what you need ... DOS program compatibility, 
multi-tasking, expandability, file/record locking with password­
protected security, remote access, and ease of use. In short, you 
need LAN Link"' . .. the complete networking solution. 

Network Board Free ... Network Operating System 
Complete. In 1985, LANLink"' was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLinkr• 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink,.,. comes with its own network operat­
ing system ... PC-MOS/386"'." So you're no longer dependent on a 
system designed for single users and stand-alone computers. 

The First Network You Buy. . .The Last Network 
You'll Need. Designed to take full advantage of the newest 
80386 machines, LANLink,.,. provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC­
compatibles. 

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you're able to 
use terminals, or PCs, as satellites in multi-user "work groups'.' 

DOS Program Compatibility .. . Complete 
Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink'" compatible. The network enables security-cleared 
users to access and share everything from programs and data­
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN!" or Remote-LAN, gives you the ability to access the 
LANLink"' system, via modem, whether you're across the street 
or across the country. 

A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN - that's file 
transfer software which masquerades as a network. Or, you can 
get LANLink; ' And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 

CALL: 800/451-LINK 
In Gt>0rgia: Interna tional/OEM SdlCJ<: RcscllcrsfVAR s: Canada: 

404/441·2580 4041263-1006 404/·148·541i5 A00/387·0453 



HARMONY COMPUTERS �
2357 CONEY ISLAND AVE .. (BET. AVES. T & U) BKLYN. NY t 1223 

ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 - INFORMATION 718-627-88 
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LETTERS 

The hardware seems solid , but the ver­
sion of DOS provided with it (3 .20) has 
some serious bugs . Most notably, certain 
programs that redirect LPTI to COM I 
fail miserably unless you slow the ma­
chine down to 4. 77 MHz. These prob­
lems don't occur if you boot the machine 
with Compaq DOS version 3. 1. 

Additionally , Microsoft Windows/386 
will not run whatsoever under Acer' s 
DOS. The machine blurts out Error: 
Unsupported Intel 80386 CPU version 
or Error: Incorrect DOS version. Yet, 
again, if you boot off a Compaq DOS 
(version 3.1) floppy disk, Windows/386 
comes up and runs just fine (on the ma­
chine that gave the Incorrec t DOS ver ­
sion error- the machine that gave the 
Unsupported Intel 80J86 CPU vers ion 
error still would not run Windows/386) . 

John Roberts 
Portland, OR 

Reader Request 
I normally work in a Unix environment , 
but I use an IBM PC under MS-DOS 2 .x 
frequently enough to wa.rrant pursuing 
the following task: Is it possible to have 
the shell (via a batch file) read an ASCII 
file and return the contents on one line of 
1hat file in the context of $1 , $2, $3 , and 

so on, so that I can branch to different 
parts of the .BAT file depending on the 
state of some routine? 

One application could be to determine 
if the communications port is configured 
for printer x or printer y. The only way I 
can think of to aulOmate this feature in a 
.BAT file is IO be able to pass the infonna­
tion from an ASCII file to the shell in 
some way. Can that be done without cod­
ing in assembly language? Perhaps 
through Turbo C? Do readers have any 
suggestions? 

Jacques Cazier 
Houston, TX 

FIXES �

Pricing Error �
In the Items Discussed box for Comput­�
ing at Chaos Manor for September 1987, �
we incorrectly reported the price of De­�
finicon' s 68020 boards for the IBM PC. �
Prices for the boards begin at $I 094 for a �
12 .5-MHz board with 1 megabyte of �
RAM (not upgradable). Models with �
faster CPUs and more RAM are also �
available, such as the DSI-785/4, which �
costs $6610 and includes a 25-MHz CPU �

and 4 megabytes of RAM (upgradable to �
16 megabytes) . �

How Much Is That Pup? �
SK Data alerted us to a pricing error in �
the announcement of its Golden Retriever �
Pup on page 18 of our Fall 1987 Inside �
the IBM PCs issue. The Pup sells for $5, �
and Golden Retriever sells for $99. �

VCR Technology Tape Backup �
On page 70 in the November 1987 What 's �
New section, we incorrectly stated the �
name of the company that makes the �
VAST device. It should be Emerald Sys­�
tems Corp. The item also states that the �
VAST device will back up data from a �
CD-ROM . It will not . �

HYPERchannel Fix �
We would like to clarify a statement in �
"A Look at Apple's Cray Simulation En­�
gine" (Microbytes, September 1987) . �
HYPERchannel is not the I/O channel on �
the Cray supercomputer but is a separate �
piece of hardware sold by Network Sys­�
tems Corp. for networking computers of �
various manufacturers . HYPERchannel �
is the registered trademark of Network �
Systems Corp. for use with Network Sys­�
tems' network adapters. • �
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CHAOS MANOR MAIL �

Jerry Pournelle answers questions about his 
column and related computer topics. 

Still Speedy After All These Years �
Dear Jerry , �
I was very interested in your August col ­�
umn about benchmarking two BASIC �
compilers- so interested , in fact, that I �
dug out my dusty old Sinclair QL and �
fi shed around for my copy of the Super­�
BASIC compiler Supercharge. �

After entering the benchmark test and 
compiling , I was rather pleased with the 
results. Remember , this is the very slow­
est configuration of the 68008 QL (some 
RAM expansions increase speed by more 
than 50 percent) , using a very old version 
of a now much-enhanced compiler, com­
piling a very powerful version of BASIC 
(more so than QuickBASIC , at least, and 
I have used both extensively) . The times 
I- or rather the computer, since I used its 
clock for accuracy-got were: 

Time Code size Data size 
Slow 3:58 8006 bytes 51 ,200 bytes 
Fast 2: 52 9796 bytes 51 ,200 bytes 

The fast version of the benchmark used 
the compiler in-line code option-hence 
the larger code size. These results raise 
some questions. What would the results 
have been with the latest compiler and a 
fast RAM expansion? We could easily ex­
pect times in the I -minute range for the 
Fast benchmark- and not an 80286, 
80287 , 80386 , or 80387 in sight! What 
rubs in the point even more is that the 
benchmarks were , of course, running 
under QDOS and were therefore multi ­
tasking with BASIC (which is more than 
MS-DOS can do) . 

Perhaps more people should pay atten­
tion to this long-forgotten machine. And 
its price in England? The QL is £99, the 
compiler £80 (for the new , faster, more 
powerful program called Turbo) . 

Danny Ross 
Basingstoke, Hampshire , U.K. 

Fascinating. I knew the 68000 chip was 
good, but that's little short ofamazing. 

The Sinclair was one ofthe most frus ­
trating machines ever constructed. The 
basic computer engineering was excel­
lent, but the user interface and video 
were just plain horrible. Sir Clive Sin ­
clair took the trouble to show me his new 
"notebook " machine a fe w months be­
fore it came out, and it seemed to me to 
have the same pattern: really excellent 

design and concept , but little apprecia­
tion for the small things that help market 
a system. I wish him well; he 's done a lot 
for the computer revolution. - Jerry 

How to Publish? �
Dear Jerry , �
This letter is a request for advice. If you �
are not in an advisory mood, please feel �
free to use file 13 . My ego won 't survive, �
but that's all right. �

Back in the dark ages , as a graduate 
student , I developed a set of FORTRAN 
II multivariate statistical programs for 
use on my research project. In the ensu­
ing years , every time I used one of the 
programs, I promised myself that I really 
would get busy and develop them as a co­
herent system. Twenty years ago they 
actually did get translated to the new, 
superpowerful FORTRAN IV . 

Two years ago , several things hap­
pened nearly simultaneously. First , I in­
voluntarily became a former geologist. 
Second , Albert the Compaq home ­
steaded my dining room. And third , I fell 
in love with C. 

To while away the time between nonex­
istent interviews, I began work on my sys­
tem, which consists of factor analysis, 
stepwise multiple regression , distance­
based cluster analysis with dendrogram, 
multigroup discriminant analysis, multi­
group canonical analysis , and a standard 
data-file construction program- all with 
dynamic dimensioning. 

Much to my surprise and the relief of 
my friends , the Theleme system is now 
complete. During my thrashing about 
with translation and development , I dis­
covered that there is no publication on 
number crunching in C; if mentioned at 
all , it is discussed as an afterthought. 
Also , source code for multivariate statis­
tics, in any language, does not exist at a 
price below absurd. 

Now for my request. I believe there is a 
market for my system as a book. Numeri­
cal procedures in C would be illustrated 
by the source code statistical system. This 

continued 

Jerry Poumelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe­
ni.x Mill Lane, Peterborough , NH 03458. 
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Create Powerful �
Programs with �
Blaise TOOLS �

-------· -------�
Wheiher you 're an expert or a novice, you can 
benefil from using special tools to enhance your 
programs, make them reliab le . and give them a 
professional look. With windows. menus. pop-up 
memory resident programs, and communications 
support , Blaise Computing offe rs you a wide 
range of programming tools to let you take full 
advantage of the Microsoft and Borland pro ­
gramming environments. ALI language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 
programs. 

C TOOLS PLUS/ 5.0 $129.00 
Full spectrum of general service utility funct ions 
including; windows: menus: memory residenl 
applications: interrupt service routines; interven­
tion code : and direct video access fo r fast screen 
handl ing. SpecificaUy designed for Microsoft C 
5.0 and QuickC. 

Turbo C TOOLS $129.00 �
Windows and menus: ISRs; intervention code: �
screen handling including EGA 43-line 1ext mode �
support ; direc t screen access: and memory resi· �
dent appl ications. Carefully crafted specifically �
10 complement Turbo C. �

Turbo POWER SCREEN �
COMING SOON! General screen management ; �
paint screens: block mode data entry or field-by· �
fie ld control with instant screen access. For �
Turbo Pascal . �

Turbo POWER TOOLS PLUS $129.00 �
NEW VERSION! Now supports Turbo Pascal 4.0. �
Screen, window, and menu management includ­�
ing EGA suppon ; DOS memory comrol: ISRs: �
scheduled intervention code; and much more . �

Turbo ASYNCll PLUS $129.00 �
NEW VE RSION! Now supports Turbo Pascal 4.0. �
Interrupt driven support for the COM ports. 1/0 �
buffer.; up to 64K; XON/ XOFF: up to 9600 baud ; �
modem and XMODEM control. �

ASYNCH MANAGER $175.00 �
Full fea tured interrupt driven support for 1he �
COM ports. 1/ 0 buffers up to 64K ; XON/ XOFF: �
up to 9600 baud : modem control and XMODEM. �
For Microsofl C, Turbo C or MS Pascal. �

KeyPlayer $49.95 �
"Super-batch" program. Create batch files which �
can invoke programs and provide input to them: �
run any program unattended: create demonstra· �
tion programs: analyze keyboard usage. �

PASCAL TOOLS/ TOOLS 2 $175.00 �
Expanded string and screen hand ling; graphics �
routines; memory management; general program �
control : DOS file support and more. For MS· �
Pasca l. �

EXEC $95.00 �
NEW VERSION! Program chain ing executive. �
Chain one program fro m another in d ifferent �
languages: specify common data areas; less than �
2K of overhead. �

RUNOFF $49.95 
Tex t formatter for all programmers. Written in 
Turbo Pascal: Hexible printer control: user-defined 
variables; index generation; and a general macro 
facility. 

TO ORDER CALL TOLL FREE 
800-333-8087! 

--+--­BLAISE COMPUTING INC. 
2560 Ninth Street. Suitr 316 S.,rkr l<y. CA 94710 (415) 540.5441 
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1/ 0 , Power Control GPIB (IEEE-488) 
CONTROLLER 

Circle 285 on Reader Service Card 

It copies 51/4 
and 3 1/2 inch 
diskettes all 
by itself. 

Just load your diskettes, 
press one button, and W1llk 
away. The VKtory Auto­
loader automatically copies 
diskettes operating stand­
alone or attached lo an 
IBM/PC* or Mountain® 
compatible system. 
l:lulk cannisters allow fa l, 
easy loading and unloading. 
Switching drives takes less 
than five minutes. 

Copy Different Fonnats, 
F lawlessly. 
Ow- Auto-Format-Analysis •• 
feature lets you copy differ­
ent formats, including PSrZ"' . 
l11c syste m lesls for quality 
and accuracy. sortingdisks into 
one of two output cannisters. 

No User-Required �
Adj u tments. �
The Autoloader's self-<:ali­�
bration and simple diag­�
nostics for chec.king drive �

Arbitrary WCJYE!form �
Generation �

alignment allow you lo main­
tain the system without 
outside service. 

Cal l 1-800-421-0103. 
And ask about the Victory 
family of affordable dupli­
cation systems-with 
serialization, copy protec­
tion and custom label 
printing. 

\llCTOY 
ENTERPRISES 

8910 Research Blvd.. B2 
Austin, Texas 78758 
512-450-0801' 

In Ewopo al Bflo P.,,. ('.11-1) • 5.330137. 
Fnntfun (49-6074) 270SI . l...mdon (4'1.. J) 
94 1-4066. Mhn09·2l316716. 

"IBM PC Mid P:i'l •c u-.imw b of 
lntrm.!Joo.ll Busrrs.,. M.achmn Cup;n1.ion. 
Mo.mt.WI " ;m n:tJSlrn..
Mouncain Coo11Ufet. Inc 

- II· ., .... ..... ::-­
-... ....:..._;.::-

WAVEFORM 
SYNTHESIZER 

....GIUA TECH ..
INCOAPORATED 1-800-553-1170 FAX: (216) 434-1409 
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CHAOS MA OR MAIL 

will, I hope , be possible a1 a price even 
poor starving students can afford_ I am 
electing the book route because practi­
t ioners of any art balk at invariable 
canned products . In addition , a book 
would be more u eful as a reference than 
a disk would be . 

My experience in publi shing is limited 
to company reports. where the manu ­
cript i handed to the secretary and the 

author heads for the field until the furor 
abates . I also have some experience with 
journal publication , where the manu­
script is mailed off and the author cowers 
in a corner under the slings and arrows of 
outraged referees . I have no idea how 
publication is accompli hed in the ··real 
world. " 

Any advice you may care to offer will 
be gratefully received. 

P.S. T ha nks fo r Footfall. Because 
most of my recreational reading is pure 
escape, l thorough.ly enjoy a good blood­
and-thunder space opera unencumbered 
with an intrusive moral or philosophy. 
By the way. what relationship does the 
biker in Footfall bear to a similar charac ­
ter in Lucifer 's Hammer? They read like 
the same character with different names . 

Fred E. Fisher 
Kary. TX 

The best advice I can give you is to join 
the writers conference on BIX; a number 
of professional writers give advice to 
11ewcomers. 

The long answer is, you haunt book­
stores until you find a company that pub­
lishes books like yours- Addison-Wesley , 
Que, John Wiley and Sons. and Osbome/ 
McGraw-Hill come to mind. Decide 
which ofthose appeals to you, and write a 
good letter of i11quiry. If you ha ve the 
manuscript completed, send ir: if not. 
send i.11 at least one good sample chapter 
and a11 outline of what the book will 
contain. 

The cover letter shouldn 't try to tell the 
publisher its busi11ess , which is market­
ing books. Bur it won't hurt at all to in­
clude your thoughts on the target marker. 
A cover letter isn't strictly required, but it 
ca11 help a lot. It can also hurt; ifit is ar­
rnga11t, ignorant . or both , your manu­
script is not likely to be read, or at least it 
won 'r be read soon. A good cover letter 
(and your leuer to me indicates that you 
can write one) can get the editor eager to 
look at what it covers. If you find a pub­
lisher. have someone send me a review 
copy. 

As to Footfall : A writer I much admire 
told me that you can put all the morals 
and philosophy you like in a book as long 
as the characters don 't know it. Harry 
Reddington, a.k.a. Mark Czescu, never 
knew what he illustrated. - Jerry • 



10 ImportantReasons �
C Programmers Use �

OurFile Manager �
1. It’s written in C. 
Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 
db_VISTA's source code is written in C. 

2. It’sfast-almost3 times faster 
than a leading competitor. 
Fast access that comes from the 
unique combination of the B-tree 
indexing method and the "network" or 
direct "set" relationships between 
records. A winning combination for 
fast performance. 

3. It’s flexible. 
Because of db_VISTA's combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db_VISTA as an 
!SAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 
db_VISTA is also well behaved to 
work with most any other C libraries! 

4. It’s portable. 
db_VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 

5. Complete Source Code 
available. 
We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 

6. It uses space efficiently. 

7. Royalty free run•time. 
Whether you're developing applications 
for yourself or for thousands, you pay 
for db_VISTA or db_ QUERY only 
once. If you currently pay royalties to 
someone else for your hard work , isn't 
it time you switched to royalty-free 
db_ VISTA? 

db_VISTA’" 
Features 

� Multi-user support allows flexibility to run on 
local area networks 

� Flle structure Is based on the B-tree indexing 
method 

�Transaction p rocessing assures mulU-user 
consistency 

� FUe locking support provides read and write 
locks 

� SQL-based db_QUERY Is linkable 
�File �tran.sfer utilities included for ASCII , 

dBASE optional 
�Royalty-free run-Ume distribution 
�SourceCode available 
�Data Definition Language for specifying the 

content and organl7.at1on of your files 
�Interactivedatabaseaccess utility 
�Databaseconsistency check uUUty 

FUe Management Record 
and File Sizes 

�Maximum record length limited only by acces• 
slbleRAM 

�Maximum records per file ls 16,777,215 
� Maximum file size Umited only by avallable disk 

storage 
�Maximum of 256 lndex and data files 
�Key length maximum 246 bytes 
� No limit on number of key flelds perrecord 
�No limit on maximum number of fields per 

record 

Operating System �
& Complier Support �

�Operating systems: MS-DOS. UNIX , 
XENIX . ULTRIX, Microport, VMS. �
Macintosh �

� C � compilers: Lattice . Microsoft . IBM. 
Aztec , Turbo C. XENIX. UNIX 
and LightspeedC 

8. db_QUERY & db_REVISE. 
Add the SQL-based , ad hoc query and 
report writer for a relat ional view of 
db_ VISTA databases. 
Use db_ REVISE to re-design your 
database easily and quickly! 
Both royalty free! 

10. Upward database 
compatibility 
Start out with file management in a 
single-user PC environment - then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records. You'll still be using db_ VISTA. 
That's why so many C programmers 
are choosing db_VISTA. 

30-day Money Back Guarantee! 
Try db_VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return it for a 

Price Schedule db_ VISTA db_QUERV 
D Single user s 195 s 195 
D Single user w/ Source $ 495 $ 495 
D Mult i- user $ 495 $ 495 
D Multi•userw/ Source $ 990 $ 990 

NEW: 
0 VAX Muhl-user $ 990 $ 990 
D VAX Multl-user w/Source $1980 $1980 

Order Now. 
Put db_ VISTA to work in your 
application program . Ordering is 
easy- simply call toll -free. We'll answer 
your technical questions and get you 
started. Call today. 

Call Toll•Free Today! 
1 (800) db·RAIMA 

(800/ 327-2462) or 
206/ 828-4636 . 

db_ VISTA lets you precisely define 9. Free tech support. �
relationships to minimize redundant 60 days of free technical and application �
data. It is non-RAM resident ; only development support for every Raima Ll...,coRP ORATION
those functions necessary for opera­ product. Of course, extended support co
tion become part of the run -time and training classes are also available 3055 • I 12th NE. Bellevue. WA 98004 USA 
program. at your place or ours. (206) 8 28 -4636 Telex: 6503018237 MCI UW ....., 



ASK BYTE �

Steve Ciarcia answers your questions on microcomputing. 

A Simple Problem 
Dear Steve, 
All three expansion slots in my Tandy 

. IOOO are full. I have seen expansion chas­
sis for additional slots and a power supply · 
1hat cost from about $500 to $1200. 
These prices seem too high for what ap­
pears to be a simple add-on . Is there an 
easy way to build an expansion chassis 
with, say, four to six slots? 

I would like to add a hard disk drive, a 
memory board (above 640K bytes) , and a 
speedup board (if one exists for the 
Tandy 1000) . Since I have three slots 
filled, I would nee.d four more slots, as­
suming the expansion unit requires a slot 
in the main unit. 

Am I wishing for the impossible? 
After all, for between $500 and $1200, I 
could buy a faster IBM PC AT clone or 
equivalent unit. (My wife wouldn't balk 
at "add-ons, " but I think I'd have a prob­
lem buying an entire computer.) 

Chris Bonney 
St. Louis, MO 

The prices for expansion boxes do seem a 
lit1le extravagant, but they also show no 
sign of coming down (which is a bad 
sign). Ir turns our that those boxes have 
some interesting design problems, and 
there are no simple answers. 

When you sit down to design a bus, you 
need to know how many circuits will con­
nect to each line. Thar gives you the max­
imum steady-stare current the bus drivers 
will have to supply. Next, you.figure out 
the capacitance on the bus, which deter­
mines the transient current. The more 
loads or the greater the capacitance, the 
bigger the drivers you need to do the job. 
Remember that those drivers are on each 
card, not just the system board. 

You can add an expansion box in one of 
two ways: by direct wiring or adding 
buffers. The former is simply a set of 
wires that runs between the original sys­
tem board and the expansion board, so 
the bus drivers have to handle the added 
loads and capacitance. Ifyou add buffers 
to drive the expansion board, the original 
drivers don 't have to contend with an ad­
ditional load (the buffers are located on a 
card that plugs into the original bus, just 
as you expected). 

In fact, buffered designs have bus 
drivers at each end, so neither bus is con­
nected directly to the cable. Each bus has 
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a card connected to the cable, so you lose 
one slot in each. In some designs the cir­
cuitry is on the expansion chassis board. 
Such designs don 'r need a separate card 
in that box, but they still use a card slot in 
the computer. 

Obviously, a double-buffered expan­
sion bus is a better way to do things. Bui 
here's the caJch: There 's no way to tell in 
which direction tlwse new drivers must 
send the signals. For example, suppose 
you have a video card in the expansion 
box and a hard disk controller in the orig­
inal system. When the processor reads 
data from the disk, the buffers in the ex­
pansion box should be inactive to avoid 
conflicts with the disk card. A read from 
the video card requires that the buffers 
drive data from the expansion box onto · 
the original bus. But you can 't tell which 
is which by any logic based on the bus 
signals alone. 

A similar problem comes up with 110 
ports and control lines. It turns out that 
the true-blue IBM expansion box, which 
was recently discontinued, used a bizarre 
scheme: It waited to see which bus was 
active, then turned on the drivers to send 
data in the other direction. Perforce, it 
also added a wait state or two to all data 
transfers to cover the indecision. Ugly , 
but it worked fairly well. 

Another problem is radio-frequency 
interference (RF/). The cable between 
the two units contains a large number of 
lines all switching at the same time, and it 
is just about the right length to serve as 
an antenna. You wind up with a very nice 
TV and radio Jammer. 

What to do? Ifyou 're up for a little sol­
dering, you might want to try the brute­
force approach. Get a PC system board 
(from the back pages of BYTE) without 
any components at all. Use some ribbon 
cable to connect it directly to your Tandy 
1000 and see if it works. I'd suggest wir­
ing the cable with ground lines alternat­
ing with signals to keep the RF!down and 
making it a foot or so long to keep the 
capacitance down. 

You 'II need to add a power supply for 
the expansion board, bur do not connect 
the power supply lines between the two 
systems (only the ground lines-two sup­
plies connected together don 't work at 
all). Filling the thing into a case should 
be straightforward, but you 'II wind up 
with a rather funny-looking 1000. 

I can assure you that a speedup card 
won 't work, simply because the longer 
bus won 't tolerate any higher speeds. 

Given the rather low prices for AT 
clones, it may be worth your while to in­
vest in a bigger, better, faster, more ex­
pensive system that will almost certainly 
work when you take it out ofthe box. One 
problem with trying to exceed the de­
signer's specs is that you 're likely to wind 
up with a pile of hardware that doesn 't 
quite work anymore. - Steve 

Get in Touch 
Dear Steve, 
I am trying to locate a place to purchase 
some conductive, lransmissive Mylar 
that is used to make touch-screen inpul 
systems. It is similar to the indium-/tin-/ 
oxide-coated glass used in capacitive 
touch-oven controllers . I have called 
some of the thin-fiJm deposition compa­
nies, but I haven ' t received any of the 
promised literature. Do you know a 
source for this product? 

Also, what is the preferred method to 
connect to th.is material? Several years 
ago I had a sheet of this material , and I 
used zebra strips and edge connectors. 

Mike Kerr 
Johnson City, TN 

I don 't know about any conductive 
Mylar, but I have tinkered with some 
Kynar film . It has some amazing proper­
ties: It 's piezoelectric, pyroe/ecuic, 
transparent (with the right electrodes). 
and durable. It's made by Kynar Piezo 

continued 

IN ASK BYTE, Steve Ciarcia, a computer con­
sultam and electronics engineer. answers 
questions on any area of microcomputing. 
The most representative questions will be an­
swered and published. Send your inquiry to 

Ask BYTE 
clo Steve Ciarcia 
P.O. Box582 �
Glastonbury, CT06033 �

Due to the high \IO/ume of inquiries. we 
cannot guarantee a personal reply. All le11ers 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Har" Weiner and researchers Eric Albert , 
Tom Cantrell. Bill Curlew. Ken Davidson. 
Jeanne/le Dojan, Jon Elson , Frank Kuech­
mann , Tim McDonough, Edward Nisley , 
Dick Sawyer, Robert Stek, and Mark 
Voorhees. 



Qualitychamp �
captures low price titlewith$745 �

data acquisition board. �
By: Joe Zimmerman, Sports Staff 
Marlboro, MA 

Faster than you could say "what hit me?" the 
fight was over. 

With speed (20 kHz), multiple I/O combinations 
(16 AID, 2DIA,16 DIO), and a below-the-belt 
price, Data Translation brawled its way to the low 
price data acquisition championship. 

Asked after the fight about the loser's slow speed 
and high price, Fred Molinari said, "Was he fightin' 
in slow motion, or what? Ican't believe anyone 
would pay him more." 

Indeed, this reporter can't believe it either. The 
DT2811 is agreat value - even without the FREE 
OT/Gallery Software that Data Translation ships 
with it. And optional industry standard software 
packages are available at incredibly low prices. 

For more information, call Data Translation today. 
You'd have to be punch drunk to buy anything else. 

Call (617) 481-3700. 
To learn more , see us in 

Gold Book 1987, or calJ to 
receive our first -ever 1987 

3-Book Set, including 1987 
Catalog, Product Summary 

Price List, and AppLications 
Handbook. 

Analog Inputs Ana log Outputs Digital Functions 

Modol Input 
Channels 

Resolution 
(bits) Throughput Output 

Channels 
Resolution 

!bitsl ThroughptJt I/Clines Programmable 
Clock 

Sc rew Termina l 
P3nels Software Poce 

DT2811 16SE/8DI 12 20kHz 2 12 50kHz S in. YesBOut Yes 

OT /Gallery (free! 
LPCLAB 

LABTECH ACQU IRE 
OT /Notebook 

$745 

DA1ll TRANSLATION. �
World Headquarters: Data Translation. Inc.. JOO Locke Drove, MartDOIO, MA 0 1752-1192, (617) 481-3700 Tix 951646 
European Headquarters: Data Translation Lid., The Mulberry Business Park , Wokingham Berkshire, RGll 2QJ, England, 734-793838 Tix 851849862 
International Sales Offices: Australia (2) 662-4255: Belgium (2) 735-2135; Canada (4 161625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017: Denmark (2) 274511: 
England 734 -793838: Finland (90) 372-144: France(!) 69280173. (!) 69077802: Greece951-4944. (03) 152·7039, Ul 361-4300: Hong Kong (3) 7718585: India (22123-1040: Israel (3) 32-4298: 
Italy (2) Bl-821; Japan (3) 502-5550. (3) 375-1 551, (3) 355-llll ; Korea 778-072115: Morocco (9) 30-4181: (70) 99-6360: New Zealand C9l 504 · 759: Norway <02J 55 90 50, 
Peru (14) 31·8060: Portugal (I) 545313: Singapore 7797621: South Afr ica (12) 46-9221 ; Philippines 818·DI03: Spain (I) 455-8112: Sweden (8) 761-7820; Switzerland (I) 723-1410: 
Taiwan (2) 709-1394: West Germany <89180·9020. �
Data Translation i& a regostered trademark of Data Translation, Inc. �
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Circlt! 56 on Readt!r Servict! Card 

CIARCIA FEEDBACK 

f? 
El ALLPRODUCTS, LOWEST PRICES, 

EXPERT ADVICE 
INTRODUCTORY OFFER 

Hitachi CDR·1503S CD·ROM drive 
and you r choice 

S895 

- Grolier Eleclronic Encyclopedta(+ SBO afler 1188) or 
- Microsolt Bookshelf with MS·DDS Exlension or 
- McGraw·HiU Science and Technical Reference Sel or 
-PC·SIG 817 PC SOltware Programs 

. 
B 

1Hitachi CDR·1503S CD·ROM DRIVE S729 
with Digital Audio Input/Output $929 

Full heigh!· s1aooalone • lront aulo load · Hi·Fi CO audio capa· 
biltl<es (wllh CO· PLAY described below) • daisy chain c.apabil· 
•lies . lor IBM PCIXTiAT and luUcompalibles. 

I Hitachi CDR-3500 CO-ROM DRIVE S829 
with Digital Audio Input/Output S979 

Hall height - lnwnal mount . same leatures as Hitachi 
COR·1503S. 

1woRM ORIVES-400 MB S2799 
-800 MB S3799 

Fu! height �Slandalone . lor IBM PC/XT//(J and lul 

• call lor pricing on all Hitachi. Phillips, Oenon. Sony and 
Panasonic dri"es. 

-

< 

n 
0 

SOFTWARE FOR HITACHI AND COMPATIBLE 
CO·ROM DRIVES· 

• co-PLAY $95 
Permitsuser 10 play CO audio disks. RAM 
resident ..l'Qp.up·· accessory · compal· 
ibtewith au maior soUWire • 
CO aoo displays trnck litle inlormation • 
outputs to headphones or stereo am· 
plifior. n 

" 1CD·PLAY + SAMPLER $195 
S.me tealures as CO-PLAY plus CO s.im­
pling funclions for el.Wonicmusicians. 

1cD-TEST $195 ,, 
Tests accuracy of data storage on CO audio disks - for " 
audiophiles, CO.Professionals (availablesoon) . 

1CD·UTILITIES � $195 §
Quiel< Basicroutines permil sohvme lo access CO. 
ROM/Alldio dM capabi6ties. 

1cop sels al software including !heInternational Dictionary 
ol Medicine and Biology · Med Line· Library References and 
Indexes· Eocyciopedia ol Chemical Technology· Corporate 
Databases. 

81. call tor PriceSICatalogues. Special prrces lor firs! time i 
customers, computor dealers. corporale/gO"Jeinment ac· 

8 coun1s. l1brarles. educational institutions. International ship· 
menls a specially 

TO ORDER CALL BOO.MEGABYTe (634·2298) 8 
INQUIRES CAll 212·996·6999 

Pulrcy· Sh1pprng and handling e.xlrn Personal and company 
checks require 3 weeks lo clear. kir fasler deli""ry use your ;:. 
C1edil card (add 3% for MC and Visa. add 5% for AMEX) or send 
acashier"s check or bank money order. ew York residenlS add 
8.2.5% sales tax. Alt prices are U.S.A prices and are subject 8 
to change and all ilems are subject to iM!lability. Oelecti\’tsolt• 5 
ware Wiii be replaced wilh the same item only. Hardware""" < 

8 � be replaced or repaired within the terms and limits or lhe 
manufacturer's warranty. We canno1 guarantee compatibllily. 
All sales are final and returned shipmenls are subjeC1 to a < 
restocking fee. •••• 1CDP• Compact Disc Products. Inc.8 

217 East 8Sth Street (Suite 216) 
New York, NY 10028 

l’OOtl oo n .,, n 0 11 nno·,o, mm a:> ... 

Parallel port Speech chip 
Signal Pin# Pin# Signal 

strobe ., 20 ALO 
dataO 2 18 A1 
data 1 3 17 A2 
data2 4 16 A3 
data3 5 15 A4 
data4 6 14 AS 
dataS 7 13 A6 
data6 8 No connection 
data? 9 No connection 
BUSY 11 9 LRO 

Figure I: Diagram for connecting an Atari 1040ST's parallel port to an SP0256 
speech-symhesis chip. You should also wire the parallel port's growzd (pins 18 to 
25) to the ground ofwhatever circuit board the SP0256 is on. 

Film Group, Pennwalt Corp .. 900 First 
Ave., King of Prussia, PA 19406, (2 15) 
337-6710. The company was selling a 
$45 experimenter's kit a while ago. The 
film had aluminum electrodes, so it 
wasn't transparent. Pennwalt makes it 
with transparent electrodes, but that 
costs more. 

The nice thing about Kynar is that it 
generates a voltage when you touch it. A 
few suggested circuits let you pin down 
where the touch occurred. You can either 
zebra or pattern the connections right in 
the film . 

If you 're- buying the stuff by the acre, 
the company will do anything you want. 
In sample sizes, y9u 're stuck with what­
ever they've got. Depending on your ap­
plication, Pennwalt may have some stan­
dard film that will be close enough. 
- Steve 

Little Orphan Softcard 
Dear Steve, 
After recently purchasing an Apple IIGS 
computer, I was disappointed to learn 
from Microsoft that my Softcard (which I 
used previously on my Apple II Plus) is 
incompatible with the IIGS. I have heard 
conflicting reasons for this incompatibil›
ity . Some ay all I need is a software up›
grade, while others- including Micro›
soft- say the situation is hopeless . Can 
you tell me the cause for this incompati›
bility and how I can go about solving thi s 
problem? 

Steven Park 
Baltimore, MD 

One ofthe unfortunate happenings in the 
microcomputer industry is the occasional 
creation ofan orphan imerface that is w1­
able to follow along when a major equip­
ment upgrade is performed. If your 280 
board is the original Microsoft Softcard. 
it has indeed been orphaned because of 
uncorrectable (sans hardware changes) 
timing problems. If you have the newer 
Softcard 11 (with 64K byres of on-board 

RAM), a software update is available 
from Microsoft that accommodates the 
differences between the II Plus and the 
IJGS. 

Ifyou have the older card, it looks like 
your only option is to get a newer Z80 
card with appropriate software for the 
new compwer. - Steve 

Parallel Talk 
Dear Steve, 
I am building a speech synthesizer for my 
Atari 1040ST. The circuit is based on a 
diagram I found for Commodore 64 and 
Radio Shack computers, and it uses an 
SP0256-AL2 chip. How do I connect the 
chip to my Atari ’s serial or parallel port? 

Kairi Yousi f 
El Cajon , CA 

The SP0256 speech-synthesis chip you 
are trying to imerface was designed to be 
driven easily from a Centronics-compat­
ible parallel primer port. The Atari 
I040ST parallel port meets that re­
quirement. 

Look at the pin connection diagram in 
figure I. You 'II also need a low-pass fil ­
ter and audio amplifier stage, but I as­
sume those are shown 0 11 the schemaric 
from which you are working. - Steve 

CIRCUIT CELLAR FEEDBACK �

More Talk �
Dea r Steve, �
Recently, I came across your article on �
ADPCM (adaptive differential pulse ›�
code modulation) for speech synthesis �
(June 1983 Circuit Cellar) . �

I am starting a small project on the sta• 
tistical analysis of speech at 1he allophone 
level. Do you know of any source that 
could supply a set of the allophones in a 
digitized form? It would be of great help 

continued 
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"We need a 
powerful relational 

database" 

It's a Win-Win with Open Access II �
The Most Powerful Database and Spreadsheet �

Available in An Integrated Package �
The arguments for Integrated software used to be 
convenience, ease of use, and shortened learning curve. 
The argument against it was no power. The argument is 
over. According to our users, the primary reason for their 
purchase of Open Access II is the power of the relational 
database and the spreadsheet with 3-0 graphics, followed 
by convenience and ease of use. And, by the way, this 
database and spreadsheet are integrated with a word 
processor, communications and desk accessories. 

Nose-to-Nose 
Comparison Chart 

0Den Access II 
Symphony 
Framework 

.... .... ,,, ,,, 

.... 

........ .... .... 

.... .... 

.... .... .... 

.... .... .... .... .... .... 
.... .... ,,, 
,,, ........ 

What's New in Open Access II 
Meeting the challenge of advanced hardware technology, 
Open Access II update version 2.05 includes graphics 
drivers for the IBM Personal Systems/2, extended 
memory support, math co-processor support 
(8087180287) and 37 other additions and alterations. 

Developers Delight 
The power and flexibility available in this package makes 
it an ideal software choice for developers of complex 
vertical applications, developers in need of large 
databases with sophisticated programming capabilities. 
With the addition to our product line of Runtime System 
and our upcomig compiler, Open Access II has 

Software Products International 
10240 Sorrento Valley Road · San Diego, California 92121 
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strengthened its position as a software developer's �
power tool. �
Accounting Access is now available for customized �
bookkeeping with Open Access II. �

Also, Filling Your Network Needs 
Local Area Network users around the world are singing 
the praises of Open Access II Network. So is the press, 
lnfoworld calls it "an excellent value ... may be one of the 
software bargains of the year." LAN Magazine says" ... a 
sharp product. .. a unique and interesting spreadsheet 
locking scheme." 

Test Drive - $19.95 
We invite you to experience the power, flexibility, and �
performance available in this integrated package by �
test driving Open Access II with our Demo Tutorial. For �
only $19.95 you can experience this software, limited �
only by file size restrictions. �
Call 800-521-3511 �
(if you're in California call 800-621-7490). �
Order your Demo Tutorial today, it's a powerful �
experience. �

"I always get 
what I want" 

Open Access II users call for update trade-in information. �
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To develop useful applications with most database 
management software, you're forced to learn a pro­
gramming language. 

But with every rule, there's an exception. 
In this case, it's System v. 
As lke Botnick will attest. 
Botnick, who owns a company that develops and 

sells software to monitor stock market fluctuations , 
needed to keep track of his customers, orders. inven­
tory and billings. 

What he didn't need was 
"THE ONLY GOOD THING I GOT FROM dBASE 

WAS MY MONEY BACK!' 
Botnick saw an ad for dBASE III PLUS;" believed 

its claim that you can develop appijcations without 
having to program, and bought it. 

40 BYTE • JANUARY 1988 

As soon as he attempted to develop applications 
with it, like custom reports, he ran into trouble. 

When he called Ashton-Tute with questions, he 
was politely told that he would have to learn the dBASE 
programming language. 

To which Botnick politely replied, 'Tm damned if 
rm going to spend three months learning a program­
ming language just so I can develop a few simple busi­
ness databases." 

That's when he turned to R:BASE System V. 
"R:BASE SYSTEM V IS THE PRODUCT 

dBASE PROMISES IN 11S ADVERTISING!' 
Because our EXPRESS System generates pro­

gramming code, three days after Botnick opened the 
box, he had finished two-thirds of his application. 
Two days more, and his order entry, invoicing and 



customer tracking application was complete. 
When he finished, he had a system with three 

tables, special order entry rules, custom invoice forms 
that matched his old invoices, a multi-level set of 
menus, and a whole list of customized reports and 
summaries. 

"If I'd worked straight through," he says, "it would 
have taken maybe a day and a half. And not only did I 
get the application I needed, it was automatically 
debugged. SystemV is exactly what a business needs. 
It's great for people who don't know how to program." 

FOR YOUR WCAL MICRORIM DEALER, �
CALL 1-800-624-0810, DEPT. BY0188! �
The best way to get started with R:BASE System V 

is to call our toll-free number and ask for the name of 
your nearest Microrim dealer. Or, order a llial Pack. 

Circle 168 on Reader Service Card 

They're just$19.95plus shipping for theS.25-inch 
'Ilial Pack. Or $24.95 plus shipping for the 3.5-inch 
1iia1Pack. 

R:BASE System V. It's one decision you'll 
swear by. 

R:BASE �
SYSTEMV �

MICRORIM 
InfoWorld's Overall MS-DOS Software Product of the Year. 

'From Ab.$kaandcanada c::aD l ·2t.16-807-U1000qit. 8VOl88. form;u runs on f&.\f. re. XT, ATand 10016 
ind on au INJor u.NS w11h no Additional cosr. for cxua users t0 mt 5ef'Vtr.The 3 . .S· lnc-.h format 

NNon ISM PSl2;andothtr1(1()1J,MS·IXl'S compatibles. Mkfodm, Ri8ASE1Mkror1m. lnc-.1 l&M. 
PS/2J lnlfinillkm.iJ Bu&iness o\\ICh[ntS. Inc.: d&ASE. dOASE Ill PLUSfA.s._ton ·'lllk Ccupor-:mon: 1nfowortd1CW 
CommunlGJ.tkuH, Inc. OMkn:w1m 1987. 
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in getting my project started . A PCM­
coded set readable on an IBM PC would 
be easiest to use. 

Lawrence M. Policzer 
Engineering Technology Dept. 

Youngstown State University, OH 

One of the problems facing anybody 
building speech-recognition hardware or 
software is that there's no standard 
speech against which to measure the re­
sults. This allows anyone to define a test 
set that makes the answers come our very 
well for whatever 's just been developed, 
bur ii tends to breed suspicion in the 
users , who find that it doesn't work well 
in real life. 

Since you 're not developing a commer­
cial system, you might be able to pry 
some samples out of manufacturers who 
build such hardware. There might be 
some strings arrached, but they'd surely 
be Less onerous than having to do the 
sampling yourself. 

The IEEE Acoustics, Speech, and Sig­
nal Processing Society may also have 
contacts that can help. I recall that there 
were some tapes avail.able with digitized 
speech samples, but my memory fails 
after that point. Get in touch wi1h 1he 
IEEE, perhaps through your campus 
chapter, and see what they've got. 
- Steve 

Home Control 
Dear Steve, 
I would like to put a system for control­
ling a hi-fi and perhaps other things from 
any of several locations (upstairs and 
downstairs) in my two-story home. I'm 
not ready to design and build the system, 
but because of some remodeling projects, 
it is an ideal time to string cables through 
the walls. Hence , my question: What 
kind of cables? If they have lots of wires, 
they will be expensive but will permit rel­
atively cheap and dumb terminals . On the 
other hand, if I am willing to build sever­
al smarter terminals, then perhaps very 
simple cables will suffice. What do you 
recommend? 

Benjamin G. Cooper 
Minneapolis , MN 

You 're fortunate to have the opportunity 
to lay your own wire. Most people have 
no option b111 to resort to AC power car­
riers like the X-10 system. 

As for the type ofwire you should use, 
the best trade-off between cost, flexibil­
ity, and performance is probably shield­
ed dual twisted pair, which is just a more 
expensive variant ofphone wire. As ap­
parent from the name, it combines four 
wires with a shield connection that you 
can use for ground. 

Four wires give you l01s of options: 

full-duplex RS-232C plus RTS and CTS 
handshaking: RS-422, single-ended or 
differential; and so on. RS-232C is the 
best bet for keeping costs down; nearly 
every gadget you might want to hook up 
will adapt to an RS-232C. 

Wiring topology is a110ther issue. Bus, 
star, and ring networks have their own 
advantages and disadvantages. A bus to­
pology is probably best, but it needs 
fan cy software and chips. A ring is good. 
but it requires active nodes (i .e. , every­
thing 011-line for any communication ro 
take place) unless you bypass unused 
nodes with a switch. A star is simple, but 
it needs lots ofwire and a central control­
ler. Check our a book on local-area net­
works (LANs) and see which one is best 
for you. 

The shielding really helps protect your 
data from noise spikes. Though it might 
be con venient , I wouldn 't route the data 
cable next to the AC power lines and out­
1ets-better be safe than sorry. Of 
course, it goes without saying that you 
have to make sure your setup meets all 
building codes. Safety first. -Steve 

Just the Facts 
Dear Steve, 
I have a few questions for you . First what 
is a real-time operating system? Second , 
is MS-DOS a real-time operating system? 
Finally, how are Unix and Xenix related? 

Hugh Roth 
New York, NY 

MS-DOS was originally designed to han­
dle just one task at a time. When a pro­
gram is loaded, DOS gives it all avail­
able memory with no restrictions on its 
accessing that memory. DOS was also 
written with nonreentrant code, which 
means that trying to run two or more pro­
grams concurrently is more difficult than 
it has to be. 

You usually find real-time operating 
systems in scientific and process-control 
environments. For example, a computer 
may be comrolling an industrial process 
where, for the most part, very fill le raw 
computing power is needed. The com­
puter monitors temperatures , pressures, 
valve openings and closings, and so on. 
However, in an emergency, it may be vi­
tal that the compurer shut down processes 
quickly. 

The computer must assess certain in­
formation-say, that a critical tempera­
ture or pressure has been reached. It may 
be thar if a high pressure isn't relieved 
immediately, some damage may occur. 
Suppose also that as a result of this high 
pressure, a critically high temperature 
has been created elsewhere. The com­
puter must analyze chis information and 

co111im1ed 
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Advanced technology ready to work for can expect it to run even faste r than the 
you today. equivalent PS/2 system. 

At Tandon we feel that our personal Large storage capacity, faster pro­
computers shou ld not only be exactly cessing speed, innovative technology, 
compatible ----------------­ a small foot­
with you r FEATURES print, and 
present needs, the reliability 
but able to 
meet all your Processor 80286 

and q uality 
assurance of 

future stan­
dards as well. Supports OS/2 Yes an industry 

leader like 
Our Targa 20, 

for example, 
1MBMemory Standard Tandon. 

So whether 
is a powerful 
80286-based 

Memory Management Yes you need 
a powerful 

system with Storage 20MB computer to 
many features 
not yet avail­ Small Footprint Yes 

help you 
manage your 

able elsewhere. present busi-
It comes ness, or 

with a full use a high­
1MB of memory and the ability to performance state-of-the-art system to 
use it all wi th our ingenious Memory keep you compatible with the future, 
Management System. call today. 

And when Microsoft's Windows 2 Nationa l 1-800-556-1234 Ext. 171. In 
operating environment is available, you California 1-800-441-2345, Ext. 171. 

IanClan �
Price.Selection. Quality. 

•: Please send me your Tandon Fact Pac, 
: acomprehensive set ol llterature and product reviews: 

: Name - - ------- - -­

Address - - ---------­
City/State/Zip ----- - ---­

Telephone ----- - -----

Tandon Computer Corporation BYTE 1188 
. 405 Science Drive 
·. Moorpark, CA 93021 
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Now use WordPerfect® 
with PerfectPalN and 

forget those function keys 
Sure, Word.Per£ect is up on such as sort, math, 

the world's best word­ merge, columns, table 
processing software, of contents, and hun­�
but most of us never � dreds more. PerfectPal �
master more than a � lets you use easy to �
third of its power. � remember key strokes 

But now there's a like ALT-P to print a 
way you can use all the document instead of 
WordPerfect you need. It's menus and manuals. 
called PerfectPal. It will help And, PerfectPal even 
you become a WordPerfect includes commands that Word­
power-user immediately. Perfect doesn't- such as full 

Perf ectPal is a handy add-on foreign language and math 
system of 246 pre-coded macros symbols. 
that simplify every WordPerfect PerfectPal is for the novice 
command to a key stroke or two. and expert alike. So order now 
Including commands most give and make your perfect better yet. 

Only 179 1-800-451-6086 CIEi !\"'"!'•' ! 
plus$3S/H lle-_£ectPal I 

30-0ay·Money·Back r1 ! 

Guarantee PC ITEMPLATEf P.O. Box 9273, Glendale, CA 91206 ! 
246 pre-coded macros that simplify WordPerfect productivity. 

You get intelligent 
IEEE-488 and RS232 
ports to make instru­
ment
fast and easy. 

You can have up to 
4 Mbytes of memory 
on the same board for 
your largest programs, 
RAM disks, and data acguisition tasks. 

Compatibility is built-in so you can run your favorite 
or create new ones with our advanced programmi!_lg tools. 

get your FREE demo disk-call 617-273-1818. 
Capital Equipment Corp. 
Burlington, MA 01803 

The bottom line-IEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and OS/2. 

CIARCIA FEEDBACK 

enable equipment ro relieve the crirical 
remperatures and pressures. This sce­
nario demands a real-time operating sys­
rem , one that can respond ro independent 
and possibly simultaneous evenrs and do 
so wirhout the complller 's losing track of 
whar it is working 011 at the rime. 

DOS is nor the operating system for 
handling environments as described 
above. Some attempts ar providing multi· 
tasking for DOS are available: Digital 
Research 's Concurrent PC DOS, DESQ· 
view by Quarrerdeck Systems, Windows 
by Microsoft , and The Software link 's 
PC-MOS are a few examples. These so fll · 
rions use some form of time-slicing algo­
rithm. They intercept the system-clock in­
rerrupr. suspend the curre111ly executing 
program and srore its ope raring sta!lls. 
and pass control to another process. Usu · 
ally, the operating system gives each pro­
gram equal slices of execution time . as­
signed in round-robin fashion. In our 
process-controt example . this task ­
assignment technique may be unaccept­
able , since it could be a relatively long 
time before a critical task is given its exe­
cution time slice. 

Real-time operating systems can give 
variable amounts of execution time to 
processes. They can also assign priorities 
to processes, thus enabling the computer 
to recognize emergencies and de vote 
more time to an importalll program. (I 
have used a pmcess-comrol application 
as an example. but the control of scien­
tific experimems can be similar.) While 
Unix is a multiuser, multitasking operm­
ing system, its design is such rhat , like 
MS-DOS, it is not suitable for real-time 
operations. 

Unix is a rrademark of AT&T. Other 
vendors, such as Microsofr , license Unix 
from AT&T but are prohibited from ad­
verrising it as Unix. They adapt it ro vari· 
ous machines and marker it under their 
own names (Xenix is Microsoft 's Unix 
offering). Thus, anyone who is fami liar 
with Unix on a minicomplller will find ir 
almost identical to Xenix on an IBM PC. 
-Steve 

I Miss the Megabytes 
Dear Steve, 
I recently acquired an NEC MultiSpeed 
laptop computer ; I've owned a Compaq 
" luggable'' for everal years. I got the 
NEC because I needed a lightweight 
computer that I could carry from office 10 

office . Now, although I enjoy the speed 
of my laptop, its two 720K-byte floppy 
disk drives still seem small after my 
Compaq ' s 30-megabyte hard disk drive. 

I know that at least one manufacturer 
makes hard disk drives for the NEC (1 
saw an NEC with a hard di sk drive at 

co111i1111ed 
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TRANSISTOR_........._ 
TESTER 

9 FUNCTIONS___
34 RANGES 

CONDUCTANCE ___ 
TESTER ADDS 
VERSATILITY 

TEMPERATURE - - - ­
TESTER TO 
2000° F 

* i! YEARREPLACEMENT WARRANTY
* 3DDAYMONEYBACKGUARANTEE
* TOLL FREE TECHNICAL SUPPORT
* NEXTDAYAIR§HIPAVAILABLE 

MODEL 2000 $349.95 
20 MHz DUAL TRACE OSCILLOSCOPE 
Model 2000 makes frequency calculation and phase 
measuremenl quick and easy. The component tester 
aids in last troubleshooting. Service technicians appre­
ciate the TV Sync circuits torviewingTV.V and TV-Hand 
accurate synch ronization of the video signal . Blanking, 
VITS , and VIH sync pulses. 

• Exceplionolly bright 5" CRT 
• Bt.Jlll·ln component tesler 
• TVSyncfilte< 
• X-Yoperat ion • 110/220volts 

MODEL 3500 $499.95 
35 MHz DUAL TRACE OSCILLOSCOPE 
Wide bandwidth and exceptional 1 mVIDIV sensitivity �
make the Model 3500 a powerful diagnostic tool tor �
engineersor technicians al a remarkable price. Delayed �
lriggenng allows any por11on of a waveform lo be �
Isolated and expanded for Closer Inspection. Variable �
Holclofl allows stable vtewmg of complex waveforms. �

• Exc9ptjondy bright S' CRT 
• Dllaylct llr1CI "'9tSWMPmodeS 
• 

... 

7!J95 
This full function 3.5 dlgil DMM offers highly accurate performance and a host 
of added features to help you do lhe job-fast. Capacllance. lranslstor. tem· 
perature, conductance and audible continuity In addition to the ranges you'd 
expect from a DMM of this quality. Temperature probe, test leads and battery 
included. Input impedance: 10M ohm. Basic DC accuracy; plus/minus 0.25% 
Approx. 7"x 311.!"x 1:\1•" WI. t3•n ozs. 

DPM-1000 $54.95 
3.5 DIGIT PROBE TYPE DMM 
Custom 80 p in LSI chip provides accuracy and re liability 
In such a compact size . Auto ranging. audible continuity 
and data hold feature help you pinpoint the problem 
quickly. Case and batteries included. 

• Basic DC accuracy: plus/minus 1°k 
• DC vo11age: 2v- 500v. ou1or3119lng 
• AC voltage: 2v- 500v, auloranging 
• Resistance: 2k ohms-2M ohms. auloranging 
• Fully over-load pro1ected 
• lnpul impedance: 11Mohm 
• Approx. 5112.. x 1" x 3/4" Under 3ozs. 

$49.95 
3.5 DIGIT FULL FUNCTION DMM 
Get highly accurate performance at a very affordable 
price. Rugged construction. 20 amp current capability 
and 22 ranges make ii a perfect chOice tor serious field 
or bench work. Lo battery indicator and lilt-stand. Probes 
and 2000 hour battery included. 

• Basic DC accuracy: plus or minus 0.25% 
• DC vollage: 200mv- 1000V. 5 ranges 
• AC vol1age: 200mv- 750V. 5 ranges 
• Rosisl<inc:e: 200 ohms- 20M ohms. 6 ranges 
• AC/DC current : 200µA-20A. 61anges 
• Input impedance: !OM ohm 
• Fully overload pio1ec1ed 
• Approx. 7· x 3 •n· x t •n· WI. tt ozs. 

$29.95 
3.5 DIGIT POCKET SIZE DMM 
Perfect tor the lleld service technician. Shirt pocket size 
without compromising leaturesor accuracy. Large, easy 
to read •1.1· LCD display. Fully overload protected for 
safety. 2000 hour battery life with slandard 9v cell. Probes 
and battery included. 

• Bask: DC accuracy: plus/minus 0.5% 
• 0Cvottage: 2v- 1000Y.• ranges 
• AC \IOltage: 200V- 750\/, 2 ranges 
• Resistance: 2k ohms-2M ohms. • ranges 
• DC current:2mA-2A. •ranges 
• tnpultmpedanee: 10M ohm
• """OV8ltoM PIOleCllld• AolllOX- i;"x3" x t•. Undlr1-. 



Tandy Computer 
Accessories: 
Because there is 
no better value.TM 

Take Control with the �
Tandy® Power Switching System �

Get total control plus 
power protection 
for only s7'}95. 
The Tandy Power Switching System 
consolidates all of your power needs 
into one convenient unit. This six· 
outlet power controller places your 
entire system at your fingertips. In 
addition, you get full power-line 
noise filtration, plus full common 
and differential mode spike protec· 
tion. For more protection, the sys· 
tern includes a circuit breaker. The 
Power Switching System acts as a 
monitor base and even swivels to 
provide the best viewing angle. Take 
control-get the Tandy Power 
Switching System today! (26-203) 

1tad1e lllaell �
Price applle$ ii Aadlo Shack Computer Centers and 
parlicipatino S1o<es and dealers. Comllllter S)'S1em The Technology Store'" 
nol lnckrdoo. A DIVISION OF TANDY CORPORATION 

CIARCIA FEEDBACK 

spring COMDEX), but I have lost infor­
mation on the company . 

Also, I have been thinking about build­
ing a battery-backed RAM disk with stor­
age capabilities on the order of 10 mega­
bytes . I would like it to be able to plug 
into the slot vacated by one of the disk 
drives and include a connector for an ex­
ternal power supply for when I change its 
battery . Can you give me any pointers 
about its construction? 

Finally , I am considering changing 
ome boards in my Compaq and replac­

ing them with some of the newer multi­
function cards. I am pretty sure that all of 
the slots in my Compaq are IBM-compat­
ible, but I would like to be assured of this. 
I recently replaced the machine's key­
board (through my local dealer) and 
ended up paying considerably for the re­
placement, since the Compaq' s keyboard 
requires 12 volts instead of the 5 V that 
most other keyboards require . I've sent 
Compaq a letter concerning slot compati­
bility, but the company has not answered 
so far. 

David Ferguson 
Winter Haven, FL 

Premier Technologies (1890 McGaw 
Ave., Irvine, CA 92714, (714) 261-1184) 
and Axoni.x Corp. (417 Wakara Way, Salt 
Lake City, UT 84108. (801) 365-9521) 
both offer a IO-megabyte hard disk drive 
for the NEC MultiSpeed. 

Ir may be technically possible ro build 
a JO-megabyte RAM disk drive for your 
NEC, but ir may nor make sense when you 
take everything into consideration. For 
example , if you were to use 1-megabir 
chips, you would need 90 of them for a 
JO-megabyte RAM disk. 

Ninety chips rake up a fair amoum of 
space and produce a fair amount ofheat. 
Even ar bargain prices of$25 each . that 
would be $2250 for the chips alone. 
Power requirements would probably 
mean either a permanelll AC adapter 
(limiting portability) or an additional 
barrery pack to lug around. All in all, one 
of the above hard disk drives would be a 
better choice. 

Compaq makes some nice computers, 
but it has fallen short in technical support 
for the end user, refusing ro answer even 
simple questions. The company requires 
that the end user be serviced by a dealer 
and does not make its technical manuals 
available. Since 1 have not had much ac­
cess ro Compaq's computers, I can't 
comment on the keyboard question. 

As far as replacing some boards, they 
should be compatible, but you should 
either try out the board before you buy it 
or make a prior arrangement with the 
vendor for a refund ifit doesn 'r work. 
- Steve• 
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How do you make a great deal even better? 
By adding a full 20 megabytes more storage 

to our Quantus X/T- and pricing it at only 
$100 more. 

The new $895 Quantus X/T 40. Leave it to 
Quantus to give you more bytes for your buck. 

Specifications and prices subject to change. 

306 on Reader Service Card 

Quantus Microsystems 
One Butterfield Park 
Spofford, NH 03462 

(800) 255-0125 (603) 363-8301 
(800)356-9001 (603)886-3220 



• 
AndTheArchitect... 

The Quantus 1\Jlbo AT 
• Monochrome monitor 
•Hatt-height 40Mb hard drive 
• 80286 running at 6-10MHz 
• 1MbRAM 
• 8 expansion slots 
• Text/graphics card 
• Speaker 
• 1.2Mb floppy drive 
• 101-key enhanced keyboard 
• 200 watt power supply 
• 3 year limited warranty 

$1495 
COMPLETE 

Specifications and prices subject to change. 

The Quantus MT386 
• Monochrome monitor 
• Full-height 80Mb hard drive 
• 80386 running at 4.77/6/8/10/16MHz 
• 2Mb RAM 
• 8 expansion slots 
• Text/graphics card 
• Speaker 
• 1.2Mb floppy drive 
• 101 -key enhanced keyboard 
• 200 watt power supply 
• 3 year limited warranty 

$2995 
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The Quantus 1\Jlbo XT 
• Monochrome monitor 
• Half-height 20Mb hard drive 
• 8088 running at 4.77-8MHz 
• 640KRAM 
• 8 expansion slots 
• Text/graphics card 
• Speaker 
• 360K floppy drive 
• 84-key keyboard 
• 150 watt power supply 
• 2 year limited warranty 

S795 
COMPLETE 

COMPLETE 
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Ouantus Microsystems 
One Butterfield Park 
Spofford. NH 03462 

(800)255-0125 (603) 363-4564 
(800) 356-9001 (603) 886-3220 
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EGA 91ipfilclt ant 
axtrWoltmtallane Wfth 
8401<, tlappy, manachrome 
monitor, 101-a.y 
EGA graphlcl card, 150 
watt power eupply 
6 network carda, network 
software, complete netwark 
cabling, MS-DOS 

$9900 

Quantus Microsystems 
One Butterfield Park 
Spofford, NH 03462 

(800) 255-0125 (603) 363-8301 
(800)356-9001 (603)886-3220 Specifications and µices subject to change. Circle 308 on &aihr Service Carri 



J.... MITSUBISHI 

Aclual unretouched screen image. 

Mitsubishi Has A Great Picture �
In-Store ForYou. �
A High-Quality Line of PC Monitors �

Priced Below The Competition. �

Introducing the Mi tsubishi brand name family of PC Complete Customer Satisfaction 
Monitors. Select from five different IBM ® compatible Mi tsubishi stands behind its brand name XC Series 
models, along with the new IBM PS/zni compatible monitors with knowledgeable appli cations and service 
XC-1429C. Each has a 13V" diagonal viewing area and personnel and backs each product with a comprehensive 
proprietary high contrast glass for the sharpest image one-year warranty. It all adds up to a worldwide reputation 
possible. for state-of-the-art electronics and unparall eled customer 

satisfaction. Affordably Priced PC Monitors 
Compare the picture quali ty and see for yourself why T he XC Series incorporates proven Mitsubishi quality 

Mitsubishi monitor displays look so good. and reli ability at an extremely affordable price. In fact, 
For product literature and your nearest distributor, callwe've included a wide variety of features for which you'd 

Mitsubishi today at 1-800-556-1234 Ext. 54. In California expect to pay considerably more. Like advanced video 
call l-800-441-2345 Ext. 54. Mit subishi Electronics and deflection circuits to reduce distortion and optional 
A merica, Inc., Computer Peripherals Division, 991 Knoxti lt and swivel base for improved ergonomics. A lso in-line 
Street, Torrance, CA 90502.self-convergence for low power consumption and extra 

Circle 183 on Reader Service Cardreliabil ity. 
(DEALERS: 184) T he XC Series is available in quantity, ready to support 

a wide range of application needs- from standard word MITSUBISHI
processing and business graphics to windowing and high 
resolution solids modeling and CAD. ELECTRONICS 

�·�~� 

XC-1409C XC-1410C XC-1430C XC·1412C XC-1429C �~�~ �~� �
$519.00 Sug. Retail 
IBM·CGA Compati ble 
Medium Resolution Monitor: 
!3V" • 2,000 characters, 

$659.00 Sug. Retail 
IBM­EGA Co mpatible 
High Resolution Monitor: 
13V" • 2,000 characters, 

$739.00 Sug. Retail 
IBM­EGA Compatible 
High Resolution Monitor: 
13V" • 2,000 characters, 

$799.00 Sug. Rerail 
IBM·PGC Compatible 
High Resolution Monitor: 
lJV" • 4,800 characters, 

$685.00 Sug. Retail 
IBM-VGA Compatible 
Hi gh Resolution Moni tor: 
!JV" • 4,800 characters, 

640 x 200 graphics resolu­
tion • TTL video input 
l5.75KHz • 16 colors 
0.4mm pitch stripe mask 

640 x 350 graphics resolu­
tion • Dual-Mode/ TTL 
video input 15.75/ 
22 .4KHz • 16/64 colors 
0.4mm pitch stripe mask 

640 x 350 graphics resolu­
tion • Dual-Mode/ TTL 
video input 15.75/ 
22.4KHz • 16/ 64 colors 
O.Jlmm fine dot pitch 

640 x 480 graphics resolu­
tion • Analog video input 
30.49KHz • Infinite colors 
0.3lmm fine dot pirch 

640 x 480 graph ics resolu­
tion • Analog video input 
31.SKHz • lnfinite colors 
0.28mm fine dot pitch 

IBM i a regisrered rrademark of lmerna<ionol Business Machines Corp., © 1987 Mi tsubishi Electronics A merica, Inc. 



BOOK REVIEWS �

PROFICIENT C 
Augie Hansen 
Microsoft Press 
Redmond, WA: 1987 
ISBN 1-55615-007-5 
512pages, $22. 95 

THE COMPLETE GUIDE 
TO MIDI SOFTWARE 
Howard Massey and 
the staffofPASS 
Amsco Publications 
New York: 1987 
ISBN 0-8256-/088-5 
252 pages, $19. 95 

A LITTLE SMALLTALK 
Timothy Budd 
Addison-Wesley 
Reading. MA: 1987 
ISBN 0-201-10698-1 
280pages, $25.95 

PROFICIENT C 
Reviewed by Alex Lane 

A ugie Hansen wrote Profi­
cient C for DOS pro­

grammers who are interested 
in applying structured pro­
gramming techniques to de­
velop libraries of reusable, 
professional routines. Along 
the way , he presents a number 
of interesting and useful utility 
programs. 

Hansen assumes that the 
reader has a " modest" level of experience with some high-level 
language or assembly language and a working knowledge of C. 
With nearly 8000 lines of source code in the book, I would 
amend the latter to a "good" working knowledge. And since the 
software uses DOS 2.0 or higher and Microsoft C version 4.0, it 
wouldn't hurt to be familiar with the product, including support 
tools like MAKE . In one of the appendixes, Hansen comments 
briefly on the comparison of Microsoft C to C86, the Mark Wil ­
liams C Programming System, and Lattice C. The author devel­
oped and tested all the programs and routines on both an AT&T 
6300 computer running MS-DOS and an IBM PC AT running 
PC-DOS . 

If you shudder at the prospect of keying in several thousand 
lines of source code or are interested only in the executable 
files, two companion disks-one with source code and MAKE 
files, the other with stand-alone, executable programs and pre­
compiled function libraries-are available from the publisher 
for under $20 each. 

The book is divided into four major sections and a group of 
appendixes. Section I contains three chapters describing the 

lllustrdtion by Lynne Buschman 

workings of the Microsoft C 
compiler (along with a quick 
rundown on memory models 
and support tools like the 
Microsoft L I NK, LIB, and 
MAKE programs) , thoughts on 
program development, and a 
discussion of the interaction 
between C and the DOS en­
vironment. 

Hansen's kickoff cliscussion 
of program development has a 
tendency to dissolve into ge­
neric bromides like "The con­
sistent and careful application 
of structured design and the 
incremental development of 
both programs and the docu­
ments that describe them are 
critical factors in the success of 
programming projects." Fortu­
nately , the tone soon improves 
as attention turns to nuts-and­
bolts C programming. 

Standard Libraries 
Section II describes standard 
libraries, the user interface, 
and automatic program con­
figuration . In addressing the 
subject of portability, Hansen 
strives to avoid what he calls 
the " religious debate" sur­
rounding this issue. Since the 
software being developed here 
is intended for use in a DOS 
environment, Hansen concen­
trates on building code that 

can be moved among various implementations of MS-DOS and 
PC-DOS. The chapter on libraries is by no means comprehen­
sive; it does little more than provide a quick survey of exception 
handling, time, and file and character I/O functions. 

Although I don't know how the author could have done a bet­
ter job, I couldn't help wondering why he selected these particu­
lar functions for discussion. On the other hand, the ensuing dis­
cussion of the operating system interface lays a solid foundation 
of both facts and source code for subsequent programming. All 
of this is brought somewhat loudly together in a demonstration 
program designed to let the user control the appearance of the 
screen cursor. This choice of sample program takes some of the 
bite out of the author's laudable intent not to "waste any time 
solving Fibonacci series or calculating factorials." While I was 
impressed with the techniques that were used to construct the 
program, I found the program disappointing. 

The text quickly gets back on track with a discussion of com­
mand-line processing. Here, Hansen drops a gem of a C func­
tion in the reader's lap: getopt( ), which scans the command 

continued 
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Tandy Computers: 
Because there is 
no better value.™ 

The Tandy® 1400 LT 
A price breakthrough 
in dual-disk MS-DOS® 
portable computers. 

Introducing a portable computer that is 
a true PC compatible . With a removable 
rechargeable battery pack built in, the 
Tandy 1400 LT is perfect for people on 
the go-like busy executives, sales per­
sonnel and journalists. Or you can use it 
in your office like a desktop computer. 

The 8088-equivalenr microprocessor 
has a 7.16 MHz clock speed (vs. 4 .77 
MHz for most other PC-compatible port­
ables). Standard equipment includes two 
720K 31/2" built-in disk drives and 768K 
RAM-ample memory to run today's 

powerful MS-DOS based programs. 

The Tandy 1400 LT features a 
high-quality backlit liquid crystal 

'' display. The SO-character by 25­line resolution gives you the sai;ne 
display as a full-sized monitor. And 

it's remarkably clear, thanks to the latest 
"supertwist" LCD technology. 

The Tandy 1400 LT also includes a par­
allel printer adapter, RGBI and compos­
ite monitor outputs, a real-time clock and 
an RS-232C serial interface. You even get 
MS-DOS 3.2 and GW-BASIC. 

Come to Radio Shack and see the 
Tandy 1400 LT- only $1599. (25-3 500) 

:;~~~~iiiliiiiiiliiijl
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Circle 230 on Reader Service Card A DIVISION OF TANDY CORPORATION 
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