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The Critics Agree: Borland: �

"Turbo C ... will stun you with in-RAM �
compilations that operate at warp speed." �

Turbo C’s� sleek 
compiler is so fast 
and powerfu l. we 
used it LO write our 
equation olver. 
Eureka.· Even better. 
all thal muse! is 
wrapped in a smooth. 

integrated en vironment with every›
thing you need LO make writing. 
editing and compiling your programs 
a snap: 

� �Compi les 10.000 lines per minut.e� 
� �Online. help 
� A SI compatible 
� �Six memory models-liny to huge 
� �450 library runctions 
� �Lilil iLies: Librarian. Make. GREP 
� �Source cod’ ror MicroGalc �

spreadsheet �
� �Command-li ne version of Lhe compiler 
� lnline assembly Lhal leLS you mix �

Cand assembler �

!.)' ttm 1·..-"" 10.M 1RM• r- 11o1 
"'"""'I ,_,.,i.n IOd 111 ’°"’-!Jlt!I PC-DOS OIS-OOSI l 0 °’ 
''""JM M 

- Richnrd Hale Shnw, PC Magazine 

� �Professional--quamy l ibrary 
supporting VGA. CGA. E:GA. Hercul s. 
and IBM 8514 

� �Interfaces with Turbo PMCal 4.0 �
and Turbo Prolog �

Just $99.95 

" A lightning fast. fully featured C 
compiler su itable for almost every›
thing .. . Borland’s Turbo Ccompiler 
is nexible. FasL and friend ly. 

-� Peter Feldman, PC Week " 
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"Turbo Pascal 4.0 flies 
4.0 is ballistic!"-Tom Swan 

Almosl from 
its introd uction . 
Turbo Pas al" has 
b en the world›
wide Pascal stan›
dard . I ’s fast. It’s 
rtexibl . It’s affor›
dable. And it 

gives you full ontroL 
Compile more than 27.000 line 

of code per minute* . And work in a 
complete. integrated programming 
environment with pu ll-down menus 
and a full -fea tur’ed ed itor. 

You don’t have to swap code in 
and oul to beal the 64 K barri.er; il’s 
designed for large programs. Break 
your cod into conv ni ’Ill modules 
and work with them swiftly and 
separately. If ther •s an error in 
one. you can see iL and nx it. 
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;Turbo Languages are Super! �

"Turbo Basic compiles faster than 
anything I have seen." -Ethan Winer. PC Magazinelike a rocket ... 

1987 Programmer's Journal 

PowerfuI fcatures incl udc: 

• �Producing EXE fi les 
• �Separate compi lation 
• �Bu ill-in project management 
• �Graph unit including suprX>rt 

for IBM CGA. EGA. VGA. and 
3270. Her ules and ATf 6300 

• �Onl ine. context-sensitive tlelp 

• Ru 11 011 an 8 Hlz IBM PC AT. 

Add expertise: 
The Turbo Pascal Toolbox.es 

Start with Turl:>o Pascal Tutor for 
jusL $69.95 and add the others as 
your interests and experti e grow: 

• �Database Too lbox 
• �Edi tor Tool box 
• �Graphix Toolbox 
� � J urnerical Methods Too lbox 
• �Garn Works 

Toolboxes require Turbo Pascal 4.0 

Just $99.95 each 

" Each new Turbo Pascal 4.0 Tool­
box is a virtual treasure of program­
mi ng methods and tips. 

- Giovanni Perrone, PC Week " 

Circle 30 on Readu S<!rvict Card 
(DEALERS: 31) 

Turbo Basic• is 
Lile lightning-fast 
Basic compiler 
with a tota l devel­
opment nviron­
ment that puts you 
in Full control. 
Even novices can 

' rit.e professional programs with 
Turbo Basie's rull -screen windowed 
editor. pull -down m nus. and Lrac' 
debugging sysLem. You al ·o g La long 
list of inno ative Borland featu res 
like binary disk fil es. true recu rsion. 
and increas 'd compilation control. 
Plus the ability LO create programs as 
larg as your system 's memory can 
hold-not just a cramped 64K. 

The choice is basic: Tu rbo 

Just $99.95! 

" Turbo Basic. simply put. is an 
incredibly good product... ot only 
is this the most advanced BASIC 
ever. but Borland has lived up to 
its Turbo tradition. 

- William Zachmann. Computuworld ’’ 

Add another Basic advantage: 
The Turbo Basic Toolboxes 

• The Database Toolbox 
� ihe &litor Toolbox 

Toolboxes req uire Turbo Basic I. l 

Just $99.95 each. 
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Compare the BASIC differences 
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rful 
version of Basic ever" 

And able to 
onto "new ground· 
price/performanc 
-John H. Mayer. Compllltr 
on Tllfbo C 

See tile technological 
excellence of Turbo C, 
.Turbo Pascal and 
Turbo Basic! 

Meet Turbo Prolog 2.0: 
ificial e igence like 

e never seen it. 



Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-world applications! �

ew Turbo Prolog� 2.0 lets you 
harness powerful AI techniques. 
And you don’t have to be an expert 
programmer or artiricial intelli ›
gence genius! 

You get an all-new Prolog 
compiler that’s been optimized to 
produce smaller and more efficient 
programs than ever before. An 
improved full-screen. completely 
customizable ed it.or with easy pull ›
down menus. All-new documenta›
tion. including a tutorial rich with 
examples and instructions to take 
you all the way from basic program›
ming to advanced techniques. Even 
online help! 

1·., Ille HIMf'Sn• w 111e lllM• llmOY o1 
pmoo>I Olllpu""..., Ill I mmp>IJM& l'C DOS [MS-OOSJ 2 0" 

More new features! 
� �An external dat.abase system 

For developi ng large databases. 
Supports B+ trees and EMS 

� �Source code for a fu lly-featured 
Prolog interpreter written 
enti rely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

� Support for the Borlaad 
Graphics laterface, the same 
professional-quality graphics 
in Turbo Pascal. Turbo C. 
and Quattro 

� Improved windowing 
� Powerful exception hand ling 

and error trapping feature 
• Full compatibility with Turbo C 

o the Lwo languages can ca ll 
each other freely 

� Supports mu ltiple iaternal 
database 

� High-resolution video support 

Just $149.95! �

60-Day Money-back Guarantee t �

For the dealer nearesl you 
Call (800) 543-7543 

Circle 32 on & oder Sfrvict Canl (DEALERS: 33) 

Turbo Prolog Toolbox i 
6 toolboxes in one! 

More than 80 tools and 8,000 
lines of ource code help you build 
your own Turbo Prolog application . 
Includes toolboxes for menus. 
screen and report layouts. business 
graphics. com munications. flle›
transfer capabilities. parser 
generators. and more! 

Toolbox requ ires Turbo Prolog 2.0 

Just $99.95 

'' If I had to pick one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I’d say, 
’Get and learn Turbo Prolog. • 

-� Jerry Poumelle, Byte 1188 

An affordable. fast. and easy-to-use 
language. 

- Dany/ Rubin. Al Expert " 

BORLAND �
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PRODUCTS IN PERSPECTIVE 203 Fax Board Faire 
by Brock N. Meeks 
A look at the strengths �
and weaknesses of I 0 �

89 Short Takes �

67 What's ew 

microcomputer fax cards. 
TSI-020MX and Radius 
Accelerator 25 , two 25-MHz 213 Ada Comes to the Mac 

by Namir Clerrumt Shammas 
Turbo Prolog 2.0, adding 
Mac SE acceleraror boards 

Does the Mac make 
a reasonable development 

SOTA MotherCard 5.0 and 
a number offeatures 

system? �
Microsoft Mach 20, running �
OS/2 on an IBM PC � 219 Software for Hardware-Style 
Choice Words , Webster 's Debugging 

by Namir Clement Shammas 
Tentime, Konan 's new hard 
dictionary on a hard disk drive 

Soft-ICE extends breakpoint 
disk drive controller Cover Story/154 capabilities and protects 

against reentrancy. 

FIRST IMPRESSIONS 225 Total Word 
by lamonr Wood 

Cover Story : Does it offer the total 
154 IBM and Tandy- solution for word processing 

Same Channel, Same Plan and desktop publishing? 
for Growth 

231 Data Entry Goes HJgh-Tecbby Rich Malloy 
by LAlnonr Woodand Tom Tlwmpson 
DataPlex provides data 

and Tandy's 5000 MC 
IBM's PS/2 Model 70-A21 

conversion and a "universal 
provide extra computing front end" for data entry. 
power in an open design. 

237 Review Update 

REVIEWS 

IN DEPTH �
PostScrlpt Prjnters �
Come of Age �

164 Product Focus: 

240 Introduction: Display 
Technology �

New printers that are tops �
in quality and versatility. �

by Steve Apiki and Stan Diehl 

243 Face to Face 
by Gene Smarte 
and Nicholas M. Baran 

by Mark L. Van Name 
183 Two for the Road 

A look at the four major 
The Toshiba T5100 display technologies-where 
and GRiDCase 1530 prove they are now and where 
that portable computers they're going. �
have come a long way. �

195 Ao 80386 with a Twist 
by JeffHoltzman 
The AST Premium1386 �
approaches the Compaq �
386/20 in power-�
but not in price. �

Face to Face/243 

Between Man and i\.:.tchine/288 
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Taking the Wraps 

by Ron Peterson, Carrel R. 
Killebrew Jr. , Tom Albers, 
and Karl Guitag 
A new 32-bit graphics 
microprocessor from Te.xas 

2S7 
off lbe 34020 

InstTuments lets you 
build a powerfuJ workstation 
on a sma II board. 

27S � Lighting the Way 
by Rolland Von Stroh 
and Brian Dolinar 
Electrolum.ioescence is becoming 
a heavyweight contender among 
display technologies. 

282 � Monitor Makers 
A guide to manufacturers 

FEATURES 

288 � Betw-een Man and Machine 
by Ernest R. Tello 

ew advances in user-interface 
technology could change 
the way we interact 
with our computers. 

295 � The BASIC Revival 
by Namir Clement Shammas 
The "beginner’s" language 
has significant new features 
and a structured approach. 

HANDS ON 

303 � Ciarcia’s Circuit Cellar: 
Why Microcontrollers?, Part 2 
by Steve Ciarcia 
The DDT-51 isa low-cost 
software development system 
with many features of more 
expen ive ystems. 

313 � Some Assembly Required: 
Floating-Point without 
a Coprocessor 
by Rick Grehan 
High-precision floating-point 
emulation for your personal 
computer. 

Fax Board Faire/203 

EXPERT ADVICE 

100 � Computing at Chaos Manor: 
Tbe Edge of the Envelope 
by Jerry PourneUe 
Jerry combines bis right 
stuff with the right hardware 
and the right software. 

123 � Applications Pim: 
A Wolf and a Killer Shark 
by Eua Shapiro 
The wolf is Wold 3.01; 
the killer shark is 
FuUWrite Professional. 

129 � Down to 
Is More Always Better? 
by Wayne Rash Jr. 
Too often, companies make 
installations on the 
basis of comfort rather 
than functionality. 

135 � MaclnatJons: 
Comebacks, Backups, 
and Updates 
by Don Crabb 
Some Mac software is born 
great, some is made great, 
and some is merely updated . 

143 � OS/2 Notebook: 
All Together Now 
by Marie Minasi 
Under OS/2, your programs 
don’t step all 
over each other. 

147 � COMl: 
Computer Conferencing 
Bomecomlng 
by Brock N. Muk.s 
Although computer 
conferencing is still in 
its infancy, it’s locked 
into a niche market. 

DEPARTMENTS 

6 Editorial : Mac Clones and OS/2 
Trends 

11 Microbytes 
24 Letters 
33 Chaos Manor Mail 
38 Ask BYTE 
51 Book Reviews 

3S9 Coming Up in BYTE 

-

READER SERVICE 

358 Editorial Index by Company 
360 Alphabetica l Index to Advertisers 
362 Index to Advertisers by Product 

Cat.egory 
Inqui ry Reply Cards : after 364 

PROGRAM LISTINGS 

From BfX: see 286 
From BYTEnet: 
call (617) 861-9764 
On disk or in print : 
see card after 320 
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Getting Smarter �
smARTOORKeKee_______, 

Camero-ready 
2X artwork from on HI or HP pen plotter 

The Smart Buy. Guaranteed. 

Still priced at $895. smARTWORK 
is proven. convenient. and fast. 
Our money-back guarantee lets 
you try smARlWORK for 30 days 
at absolutely no risk. Call loll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. Thafs smart work. 

System Requ irements 

0 IBM PC. PC XT. Of PC AT with 384K 
RAM. ond DOS V2.0 or later 

0 IBM Color / Graphics Adapter with 
RGB color or B&W monllor 

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

O Houston lnstrument DMP-40. 41 , 42. 
51 , 52. or Hewlett-Packard 7470, 
7475. 7550. 7580. 7585. 7586 pen 
plotter 

D Optional Microsoft Mouse 

Wintek Corporation 
1801 Sou1h St. 
Lafayette. IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

onc .... 

Smarter Artwork 

Three years ago, Wintek engi­
neers created smARTWORK to 
reduce !he time and tedium of 
toying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD software available. And 
thanks to them, smARTWORK keeps 
getting better. 

lime hand-loping requires 

New smARTWORK Features 

D Silkscreen toyer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 
D Ground planes creaied with a 

single command 
D Solder-mask and podmaster 

p lots generated automatically 
D Quick printer 2X checkplots 
D Additional drivers for printers 

and p lotters 
0 Optional drill-tape and 

Gerber photoplotter utilities 
D .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

2" by4" section ofa 10" by 16" double­
s1ded board wilh silkscreen layer 

smAR'IWORK transf0<ms 
your IBM PC Into o PCB CAD system 

Interactive routing, continual 
design-ru le checking, pod shov­
ing. and production-quality 2X 
artwork have always been a part 
of smARTWORK. And now that 
many customer suggestions hove 
become a part of the software, 
smAR1WORK is an even better 
value. That's why we 
offer it with o thirty­
doy money-bock 
no-nonsense 
guarantee. 

Using on Epson or IBM dot-malrlx 
printer, you can create 2X or1work and 
1X or 2X checkplots in a fraction of the 

Currenl Versions 
Hl'MrlE V1 r 
smAmW0RK V l 3r5 
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EDITORIAL Fred Langa 

MAC CLONES 
AND 
OS/2 TRENDS 

The "Happy Joiner" 
Mac is up and running; 
and some early OS/2 
users voice surprising 
opinions 

A 
t this year's Hannover Faire 
in Europe (the world 's larg­
est computer show), we got a 
sneak peek at a Taiwanese 

Macintosh clone. This sum.mer, at Tai­
wan's Computex show, the clone was 
openly displayed, and it attracted 
crowds. 

The clone is not for sale-yet. ln fact, 
the prototype Mac knockoff was built 
primarily as a demonstration device for 
Mac-compatible gate-array chip sets­
chips built in the U.S. by an unnamed 
manufacturer. 

The story gets murky here. According 
to the generally reliable AsiaTrends 
newsletter, the company displaying the 
clone-its name translates as Happy 
Joiner Co., Ltd.-did as its name implies 
by acting as an intermediary between an 
offshore chip-design house and the U.S. 
manufacturer. 

"Our gate array doesn't violate any 
existing copyrights, " said a company 
spokesperson. "In fact, there is no copy­
right on gate arrays." 

By themselves, the chip are at most 
ooly the foundation of a complete Mac 
clone; for example, you'd still need a 
legal ROM (a major stumbling block, 
considering Apple's recent litigious­
ness) . AsiaTrends quotes the spokesper­
son as saying, "We met many people at 
the show who were very interested, in­
cluding major Australian and Taiwanese 
software houses. The people we talked to 

said they were very interested in writing 
a functionally compatible legal [ROM] 
BIOS." 

Although the gate arrays are made in 
the U.S . , Happy Joiner has no plans to 
sell them here. Instead, it plans to work 
with clone makers in Hong Kong, South 
Korea, and Singapore to produce fin ­
ished machines that would be sold in 
North America and elsewhere. 

While I am sympathetic to Apple's de­
sire to maintain control of its market, I'd 
also welcome a legitimate, inexpensive 
Macintosh-one that would do for the 
Apple side of the market what the low­
cost IBM PC clones did for Intel-family 
machines: expand the user base, and 
spur vigorous growth in third-party 
hardware and software development. 

Tbe best kind of low-cost Mac would 
be one with an authentic Apple logo on it. 
Apple surely could produce such a ma­
c hi oe: I've seen estimates that place 
Apple's manufacturing costs for a bard 
disk drive-equipped Mac SE as low as 
about $500. (The list price for such a ma­
chine is about $3600.) Yes, Apple bas a 
healthy R&D budget, and both Apple and 
its dealers deserve fair profits, but surely 
these prices could come down some. 

If it chose to, Apple could employ the 
strategy once used successfully by Gen­
eral Motors in offering a family of prod· 
ucts ranging from Chevys to Cadillacs­
from some kind of a true entry-level, 
lowball Mac up to Mac Us, and beyond. 

If Mac prices stay high, we may see a 
strange new kind of machine: a Mac-like 
box with American chips, an Australian 
ROM, a Hong Kong motherboard, and a 
brand name that's something like Happy 
Joiner. 

OS/2 Trends �
Data.pro. one of BYTE's computer-ori­�
ented siblings within McGraw-Hill, �
recently completed a survey ofearly pur­�
chasers of the OS/2 Software Develop­�
er's Kit (SDK). The survey results make �
for fascinating reading. �

The survey culled out software devel­
opers and hardware companies in order 
to ta.rget the heavy-hitting end users­
nondevelopers who were interested 
enough in OS/2 to shell out the $3000 for 
the SDK. 

One surprise was the glacial pace 
these earliest adopters predicted OS/2 
would take in becoming the operating 
system of choice for Intel-based ma­
chines. Many believe it will be well into 
1989 or even l 990 before significant 
OS/2 applications are available: Unlike 
some industry gurus, these end users 
don't believe there will be an end-of-the­
year bHtz ofOS/2 software this year. 

A full third of the respondents see 
Unix as a serious aJternative to OS/2. But 
Unix bas its own perception problems. 
One participant said, "IfUnix gets onto a 
commodity hardware platform o the end 
user can go down to the corner store or 
mail-order hou e and get [Unix] soft­
ware, then Unix may make it in the end­
user environment. .. . But if that doesn ' t 
happen,., then OS/2 is going to wipe it 
out. ... 

OS/2's major strengths were seen to be 
its screen-handling ability (assuming 
Presentation Manager lives up to its 
claims) and-strangely-its DOS com­
patibility. Vaunted features like Dy­
namic Data Exchange and the LAN 
Manager were cited far less frequently. 
The respondents saw OS/2's major 
weaknesses as stemmillg not so much 
from OS/2 itself, but from its timing: 
Lack of applications and delays in release 
were the two most-cited negatives. 

All in all, the report is an eye-opening 
glimpse into the real world of OS/2 
users. (Individual copies of "An Inside 
View of OS/2" at $695 can be ordered 
through Datapro, 1805 Underwood 
Blvd. , Delran, NJ 08075 .) 

-Fredlanga 
EdiJor in Chief 

(BIX name ''flanga ") 
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"The ALR �
20Wfz �

FlexCache 20386 �
proves �

that you don't have 
to be based in 

Texas to build the 
world's fastest 

�
WEEK 

March 29, 
1988 

Welcome to "The ALR FlexCache 20386 will 

California, the make a name for itself ns a lreavy-d11ty 
file server. . . .the FlexCache iszero wait destin ed for success." 

state. 
excerpts from 

Editors Choice 
Wlil:ilil.w-':11 fune 28, 1988In July of '86 Advanced 

Logic Research was the world's 
fir t manufacturer to release an The ALR FlexCach 20386 Model 
80386 based PC, adding to a long 150 achieved a ra ting of 19.7 in 
list of California firsts. Byte Lab. "Tops in price and 
Today at ALR, we manufacture the performance" 
world's fastest PCs. Industry peers 
have recognized the FlexCache 386 
series as the ultimate NO VEL L ' Byte ]""" 1988 
tool for the most 
demanding busines " The performance they achieve sets a 
application in net- TESTED & new standard for PCs." 
work, multi-user and APPROVED 

CAD/CAM environments. R:.Resource /1111e, 1988 

8 B Y T E • SEPTEMBBR 1988 

"ALR has come out of �
11owhere over the last two years to �
earn a spot in tire su11 among �
important PC-compatible makers." �
- Jim Seymour /ammn; 12, 1988 �

" Well, for once the answer isn't to 
nm right out and get your hands on a 
Compaq De_kpro 386/20 ... Rather, 
it's to get your hands on an ALR 
FlexCache 20386. " 

First Looks �
March 15, 1988 �

" ... the FlexCaclte 20386 yields the 
highest number of MIPS (m illion 
instrnctions per second) per dollar." 

J 

i Jun e, 1988 



Redefining 
PC Speed 

Although we can't 
go an further w t, 
ALR i claiming new 
frontier in PC 
perfom1ance and 
processing spe ds. 

ow, fa tis ven 
fas t r. The LR 
FlexCache 25386 
breaks every current 
speed record. Our 
pr pri tary 64Kbyte 
Extended Em11/atior1 
82385 .. j the key to 
253 6 Cache peed. 

... 

20386DT-R66 20386-150 8570-121 25386-150 8570-A21 

80386 80386 80386 80386 80386 
20MHz 20MHz 20MHz 25MHz 25MHz 
32KB, 0-2 woit- 64KB 64KB 
82385 
Memoiy 
Cache (35ns) 

32KB, 
82385 
Memory 
Cache (35ns) 

Extended 
Emulation 
82385 
Memory 
Cache (25ns) 

Memory 
Cache C30ns) 

Bench Mork---­v.-12 
4.71 Mlps 4.71 Mlps 3.53 Mlps 6.09 Mlps 5.74 Mlps 

0p11ono1 Math 
CoProcessor 80387 20IMHz 80387 20MHz 80387 20MHz 80087 25MHz 80387 25MHz 

'Memory <RAM> lMB (80ns) 2MB (80ns) 2MB (85ns) 2MB (60ns) 2MB (80ns) 

Storage 
I.2M8. S 114' FD 
IA4M8. 3 l/'2'FD 

Fixed Dlsk s1d. 
Opl lntemot Ful 

I 
Opllonol ($22.S.00) 

66MB (28ms) 

66M8 OI lro.111 

1 
Optlonol ($225 00) 

150MB (18ms) 

150MB OI 300M8 

No Avoloble 
1 

120MB (23ms) 

No &.lppoll 

I 
Optlonol ($225.00) 

150MB (18ms) 

1!0.18 ot 300MB 

Not AllOi!Oble 
l 

120MB (23ms) 

NOSuJ)pM 

Video Opllonol 
16 blf VGA 
($339.00) 

Opllonol 
16 bl1VGA 
($339.00) 

VGA 16bl VGA VGA 

p $74 .00 s11,295.00" 
• Pl'k:M a nd contlgumtlons as ot JLntt 1966 end subfecl to change. 

ow that things are get'n kind 'a 
I win Texa · ... 

...go W t young man. 
Call ALR for the world's fastest Advanced Logic Research, Inc. 
PC , under the California Sun. 9401 Jeronimo, Irvine, CA 9271 

Phone: 714- 1-i.770 FAX: 714-581 -9240 
Telex: 510-601-4525 

PC p rformance is redefined . l-800-444-4ALR Answer back Ad va n ed Logic 

Circle 9 on &tukr Service Card 
(DEALERS: 10) 





MICROBYTES �

Staff-written highlights ofdevelopments 
in technology and the microcomputer industry 

Study of Coordination Leads to New Groupware 

Coordination is one of 
those things that you 

don ' t notice until it's not 
there. But Anatol Holt has 
noticed it; in fact, he's de­
veloped a new technology 
around it. Holt, who has 
worked at places such as 
Remington Rand and Bos­
ton University , developed a 
science called coordination 
mecha.nics. And next year, 
Holt 's company, Coordina­
tion Technology , Inc . 
(Trumbull , CT) , will re­
lease a computer implemen­
tation of coordination me­
chanics . The company claims 
that the new product will 
help groups of people on 
networked personal com­
puters work together more 
effectively. And many rou­
ti ne tasks that have steadfast­
ly resisted being computer­
ized will soon be more 
efficiently done on a PC, 
CTI officials say. 

The CTI product works 

by assigning each person to a 
number of groups. Each 
person then interacts with the 
other people in the group 
according to pairs of coordi­
nation patterns. For exam­
ple, one person might be a re­
queste.r, the other a 
responder. Other possible 
pairs are submitter/ 
approver and provider/ 
consumer. Any personal re ­
lationship can be represented 
by combining coordination­
pattern pairs. 

Once the relationships 
have been established, the 
program can guide and 
monitor the electronic mail 
communication between the 
members of the group. Ifyou 
request a piece of informa­
tion from someone else, the 
product will continue to re­
mind that person to provide 
the information and will re­
mind you that it has not been 
provided. Or if you submit 
an E-mail proposal to your 

Ansa Develops Cooperative Processing Model with Paradox 

0 ne of the promising 
features of local-area 

networks (LANs) is the 
possibility of cooperative 
processing, with CPUs on 
the network sharing the pro­
cessing tasks and "balanc­
ing the load" on the system. 
This is particularly useful 
in networked database appli­
cations that require com­
pute-intensive tasks such as 
sorts, queries, and prepara­
tion of reports . Ideally , ifa 
single workstation on the 
network i overloaded with 
tasks , it should be able to 
send some of its task s to 
nodes that are less utilized. 

Borland ' s Ansa Software 
division (Belmont , CA) has 
written an appl ic.ation in the 

- Circle 105 on Realkr Service Card 

Paradox PAL programming 
language, running under 
OS/2, that allows cooperative 
processing in Paradox. In a 
demonstration for BYTE, 
Paradox OS/2 was running 
on a beta version of3Com's 
3+ network. Tbe PAL ap­
plication controlling the co­
operative processing uses a 
standard Paradox table that 
tracks the sessions running 
on each workstation of the 
network. As more sessions 
are activated (another report 
or sort operation , for exam­
ple), the PAL application 
uses an algorithm to decide 
which workstation should ex­
ecute the session, depend­
ing on current workJoads. 
The PAL application is 

made possible by the new 
SESSIONcommandinthe 
OS/2 version of Paradox, 
which performs the func ­
tion of the OS/2 ta k selector 
in PAL scripts. 

The cooperative process­
ing application represents an 
" architectural concept" 
that software developers can 
u e in their Paradox appli ­
cations, said Borland's Rich ­
ard Schwartz. Borland will 
make the application avail ­
able to Paradox developers, 
he said . The application is a 
good example of the poten­
tial of multitasking capabili­
ties combined with LANs 
for increasing the efficiency 
of CPUs on the system. 

continued 

NANOBYTES 

boss, and your boss in tum • We'd like to see more 
submits it to his or her boss, of this modesty in our in­
the CTI product will keep dustry. At a Sooy Mi­
you up to date on the status of crosystems (Palo Alto, 
the proposal. CA) press conference 

The product , which does announcing a twin-68030 
not yet have a name or a Unix-running worksta­
price, will not be available tion, company president 
until August of next year, a Mas Morimoto said it 
CTI spokesperson said. It would be inappropriate for 
will run under IBM's OS/2 Sony to take sides in the 
Extended Edltion or Micro­ current AT&T/Open Soft­
soft's OS/2 and LAN Man­ ware Foundation fight 
ager. According to CTI , the over control of Unix stan­
product will function as an dan:lizatkm. "In this 
environment and will be market, Sony cannot 
compatible with application create a standard- we 
software such as Lotus follow the standard. Sony 
1-2-3 . A prototype version is not that big an influ­
ofCTI's program currently ence, " he said. 
runs under DOS, but the • At the same press con­
company says it wants to wait fere.nce, Murray Goldman 
untiJ OS/2's Presentation of Motorola confirmed 
Manager is available. CTI that Motorola will be pro­
also says that OS/2's mem­ ducing a 68040 proces­
ory management techniques sor, but be refused to 
will considerably speed up comment on a time 
the product, which currently fram.e or specific features 
is omewhat low. ofthecbip . 

• Matsushita (Secau.cus, 
NJ) says it has developed a 
digjtal optical disk re­
cording system that can 
put 2.6 gigabytes ofin­
formation on each side of 
a 12-inch write-once op­
tical platter. The system 
has a read and write 
speed of 18 megabits per 
second, a spokesperson 
said. In an audiovisual ap­
plication, for example, 
all that storage space 
could hold 500 still pic­
tures and an hour of 
stereo sound, according 
to Matsushita pees. 
• MicroPro Interna­
tional (San. Rafael , CA) 
plan.s to ship its Word­
Star for the Macintosh 
this month. The $495 
Mac WordStar is a com­
pletely new product 

cominued 
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NANOBYTES 

rather than a port from 
the MS-DOS version. 
President Leon Williams 
said the program will 
provide virtually every 
feature of WordStar Pro­
fessional, WordStar 2000, 
and Microsoft Word, 
and much of what's in 
AJdus's PageMaker. 
Among the advanced fea· 
tures are ability to wrap 
text around graphics, text 
rotation, text routing, 
and grammar-checking. 
AU the new WordStars 
are pushing hard into the 
low end of the desktop 
publishing market and 
will help push high-end 
desktop publishing "back 
into the art depart­
ment, " said product man­
ager Dave Cannon. Ver­
sions for Unix and OS/2 
are in the works, he 
said. 
• Toshiba (Irvine, CA) 
is offering a new display 
and a new storage device 
for its Tl200 laptop com­
puter. For $475, you can 
get a backlit supertwist 
display swapped in . For 
$1200, you can have one 
of the Tl200's two 311.i­
inch floppy disk drives re­
placed with a 
byte bard disk drive. 
• NCR Microelectron­
ics (Dayton, OH) has a 
new SCSI host adapter 
chip that can interface the 
IBM PC series, PS/2 
Model 30, and compat­
ibles to any small-com­
puter-system-interface 
(SCSI) peripheral. NCR 
claims that the chip has a 
higher level of integra­
tion and greater versatility 
than its competitors . 
Product marketing engi­
neer Prasan Pai declined 
comment regarding which 
companies would be the 
first to use the new chip. 
The CMOS 53C400 uses 
two rotating 128-byte 
buffers and a Move 
Block instruction to pro­

con1inued 

Chip Set Will Yield 80-MFLOPS PC Cards, Company Says 

How about an 80-mil­
lion-floating-point­

operations-per-second 
(MFLOPS) coprocessor card 
for about $3000? Sound too 
good to be true? Interstate 
Electronics (Anaheim, CA) 
says it will introduce a wave­
front array processor chip 
set by the end of next year 
that will pack performance 
of 80 MFLOPS onto a PC­
size card. Cost of the cards 
will probably be around 
$3000 each, and the com­
pany claims that you'll be 
able to hook four of them 
together to produce 320 
MFLOPS of computing 
power for less than $20,000. 

Those will be rather spe­
cia lized MFLOPS. A wave­
front array processor is de­
signed to work on problems 
best solved by highly paral­
lel methods. This means ap­
pl icat ions such as CAD, 
imaging, engineering and 
scientific simulatjon, com­
putational fluid dynamics, 
and signal processing-the 
classes of problems often 
worked on by super­
computers. 

The Inter tate chip set 
will be based on the QUEN 
architecture, developed at 
Johns Hopkins University. 
QUEN uses an array of pro­
cessors, with each pair of ad­

jacent proce sors haring a 
dual-port memory. Informa­
tion is passed via the mem­
ories, and the memory units 
also handle memory-ad­
dress generation and control 
data flow. The design pro­
duces a fast parallel process­
ing system with minimum 
computational overhead. 

The first QUEN-based 
processors are being built 
using Analog Devices ' 32­
bit djgital signal processing 
(DSP) chip sets. Like many 
DSP chips, the Analog De­
vices sets are limited to 
fixed-point arithmetic , but 
like DSP chips in general, 
they a.re extremely fast. 

Falling Prices, Changing Techniques Could Put GaAs 
in Your Next Personal Computer 

Gallium arsenide 
(GaAs) chips have been 

considered an exotic but ex­
pensive technology. Micro­
processor experts have 
agreed that until costs come 
down and yields go up, the 
chips will not find their way 
into personal computers. 
Costs have been corning 
down slightly, and several 
chip makers now say they're 
able to raise reliable output. 

"Most of the groups 
working on it wanted to build 
the fastest devices they 
could," said David MacMil­
lan, one of the founders of 
Gazelle Microcircuits (Sant.a 
Clara, CA). "They tended 
to have low yields, and since 
the fabrication plants were 
not heavily utilized, costs 
were high. GaAs chips 
were also historicaUy diffi ­
cult to use; they required 
multiple power supplies, had 
nonstandard logic switching 
levels, and required unjque 
ceramic circuit boards to 
handle the microwave switch­
ing levels," he said. "We 
wanted to take GaAs' high 
speed and make it 
available." 

Gazelle is one of the chip 
designers trying to solve 

some of the problems and 
lower the costs of puujng 
GaAs in personal com­
puters. The company recent­
ly announced its GA22V10, 
a GaAs version of the 22V 10 
programmable logic device. 
The 22VIO isn't a household 
name with most computer 
users, but according to Mac­
Millan it 's commonly used 
in memory caching systems 
for high-performance sys­
tems based on the 80386, 
68020, and newer reduced­
instruction-set-computer 
(RISC) chips. The PLO is 
used for custom logic that in­
terfaces the fast processor 
to slower dynamic RAM and 
a fast RAM cache. 

The GA22V IO uses stan­
dard TTL logic levels for all 
inputs and outputs and runs 
from a 5-volt power supply. 
But inside, the gates are all 
GaAs. As a result, the propa­
gation delay is 10 nanosec­
onds or less; that means the 
GA22V 10 can run at speeds 
of 90 MHz or faster. The 
fas test silicon 22V 10 runs 
at a top speed of around 
SO MHz. 

MacMillan explained 
that because Gazelle engi­
neers chose a high-volume 

standard part for its first 
chip, they were able to de­
sign it conservatively . "We 
traded off a little speed for 
reliability," he said . The re­
sult is that Gazelle is al­
ready getting good chip 
yields, MacMiJlan claimed. 
The company uses outside 
foundries to manufacture 
the chips. 

The GA22Y JO is more 
than three times as expensive 
($55 each in 100 quantities) 
as silicon ch ips with about 
half the performance 
(around $16 in 100 quanti­
ties), which makes it too 
expensive for most PC-type 
applications. The advan­
tages of GaAs-high speed 
and steady performance 
across a wide range oftem­
peratures and voltages­
make such chips worth the 
price for some designers . 
But MacMillan said that with 
improving yields and vol­
ume, within 3 or 4 years 
GaAs chips should fall to 
around $10. The company 
will be introducing several 
products by the end of this 
year- more PLDs, as well 
as " other standard' parts," 
MacMillan said. 

cominued 
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Software Developers 

Natural s('/('cfit>n t>ro ••i<les 1111iq11e 

possi 1•e prornrim1 far 1/ie porc11r1i11e. 

The Block -- Natural Selection �
For Software Protection �

h11·e111or and entrepreneur 
Dh·k Erell explains ho ll' 
'The Actil'ator" pro1•ides 

sane proteuio11for your in · 
telleclllal property. 

''J n any induslry, jus l as in nature, the 
process of nmuml selcc1ion mises one 

lu tion above ano1her. atural eleclion i 
the mo l elegant of engineers. 

In 1he area f of1ware prolecti n The 
Block ha been . elecled by the markel ­
plac a the solu1ion 1ha1 works. Over 
500.000 packages are prolec led by our �
device. �

For the past 4 years our philo -ophy has 

been: 'Yot1 hm'e the right and obfiga1io11 w 
pro1ec1 your i111ellec1ual property.' 

A New Ethic For Software �
Protection �

In allowing end-users unlimited copies 
of a software package and uninhibi ted hard 

di k and LA operation. The Block has 
created a new ethic for sof1wa.re prolec­
t ion. 

By removing protection from the 

magnetic media we rerno e the con traint 
that have plagued legitimate user.; . 

They imply attach our key to the 

parallel pon and forge• i1 . It is 1 1ally 
transparen1. but the software will not run 
withoul it . 

A New Technology For �
Software Protection �

Our newest model. he Ac1iva1or. builds 

on our current patented dc · ign. and 
cstabli ;;hcs an unprecedented class of 
software protection. 

We have migrated and enh, n ed 1he 
ci rcuitry of The Block to an ASIC (Appli ­
cation-Specific lnlegrated ircui t) 

imbedded in The Activator. 

This greatly speed and 

performance, while reducing overall size . 
Data protection c:m also be provided. 

Programmable Option 

The Activator allo\ s the software 
de eloper lhC Oplion 10 program serial 

numbers. versions. or other peninent data 
known only to the developer. imo the 
circui t, and access it from 1he program. 

Once you progrnm your part of the 
chip. e en we have no way w access 

The ASIC makes emulation of the device 

vinually impo · ·ible. I I al o pre ent 

an astronom ical number of acce. s 

combination . 

Full 100% Disclosure 

Since The Ac1ivator is pro1ec1ed by our 
patent we lli!ly disclose how it work . 
Once you understand ii. endless methods 
of protection become cv idem. 

Ju.sl as no two 

nownake arc the 
arne. no 1wo im­

plcmcmations of 
The Activa1or are 

identical. And like 
the snowna.kc the 
implicity of The 

Activator is its 

greatest beauty. 

We never cramp your programming s1ylc 
or ingenuity. Mr• kc it as simple or compli ­
ca ted as you de ·ire. 

ct us help safeguard what 's rig.hi fully 
yours. Please call today for additional 
infom1ation or a demo unil. li's 0 11/ 

11a111raf to protect your software... 

1-800-333-0407 �
In Conneclicul 203-329-8870 �

Fa lOJ-329-7-'28 �

Sft,.qare �
..

870 High Ridge Road 
'1nmford, CT 06905 

Unlimited Copie • Programmable • Small Size • Fast • Patented • Data Protection 

The Blod llJ1d The: Activator...., 1radc:mllrb o Sol•"""' Scauiry Circle 256 on &oder Strvict Card 

your infom1ation. 
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Microsoft BASIC 6.0 
( . 

The people who co-developed the indus­
try mo t powerluJ personal computer 
operating system are now proud to announce 
programming languages to match. 

Introducing Microsoft Macro As.5embler 
5.1 C 5.1 Pascal 4.0 FORTRAN 4.1 and 
BASIC Compiler 6.0. 

Five industrial-strength, tand-alone lang­
uages that combine the implementation 
flexibility you've enjoyed under MS-DOS lt 
(which, of course, they still support) with the 
advanced capabilities you've anticipated 
from OS/ 2. 

Capabilities such as the ability to develop 

Microsoft C 5.1 �

large sophisticated applications which go 
beyond the 640K barrier taking advantage 
of up to 16MB of RAM and utilizing the 
potential of today's microprocessors. 

Just like their MS-DOS predecessors 
these five new languages are equipped with 
powerfuJ, professional features you work 
with, not around: 

Support of direct calls to the operating 
system, and inter-language calling for mixing 
multiple languages on the same project. 

Access to OS/ 2 system calls and a full 
complement of utilities, including an 
incredibly fast incremental linker and the 



Microsoft.FORTRAN 4.1 
{····{'vii· 

Microsoft.Macro Asrembler SI 

first protected mode programmer's editor 
that works equally well in real mode. 

Microsoft CodeView, our popular: 
advanced debugger that lets you untangle 
pr gram logic at the source code level no 
matter what code you re u ing. 

(It ven lets you debug protected mode 
programs up to 128MB of virtual memory 
and larger programs than ever before in 
real mode.) 

the perfect complement to our new 
languages we're also offering the Microsoft 
OS/ 2 Programmers Toolkit. 

It contains a parameter-by-parameter 

breakdown of all OS/ 2 ystem call and 
samples to get you started. 

All the tools you need for turning out 
larger, more powerful, more complex OS/ 2 
applications. 

(And incidentally, all the tools we rely on 
for creating our own commercial software.) 

For the name f ') ur nearest Microsoft 
professional languages dealer, simply call 
800-541-1261 Dept. 896. 

Ask him for some more information on 
our OS/ 2 family. 

He'll show you me languages you can 
really swear by. 

Micrmof1. M ·00 and Code IC'"' 31"!' reiii'ilered 1radcmark.• ol COl'J)Onuion. 



MICROBYTES 

NANOBYTES 

vide data burst rates of 
up to 1 megabyte per sec­
ond, NCR says. Control 
over data burst rates per­
mits matching speeds 
between a bost bus and a 
SCSI peripheral. 
• Researchers at Stan­
ford University (witb sup­
port from the U .S . Air 
Force) have developed a 
device called a "nano­
indenter" for testing the 
strength and frictional 
resi tance oftb in fllms 
with thicknesses of less 
than l micron. The results 
from submicron materi­
als te ting can belp eQgi­
neers determine the 
wear resistance and corro­
sion characteristics of 
ICs and other applications 
using thin films. 
• atlonal Instru­
ments (Austin, TX), 
which makes a variety of 
IEEE-488 test and analy­
sis devices, is now run­
ning seminars on data ac­
quisition and analysi 
using personal computers, 
like IBM PCs and Mac 
IIs. Besides how to choose 
and use a data acquisi­
tion system, the lessons 
will include training ses­
ions on hooking up sen­

sors; capturiQg and 
graphing points; and for­
matting, filtering , com­
pressing, and displaying 
waveforms. The semi­
nars run until November 
in locations throughout 
the U.S. For more infor­
mation, pbone (800) 
531-4742; in Texas, dial 
(800) 433-3488. 
• For everyone who' 
waiting for a new desktop 
presentation program for 
tbe Macintosh, Software 
Publishing Corp. 
(Mountain View, CA) 
plans to rele.ase one next 
year sometime. The com­
pany is developiog the 
program in conjunction 
with Three D Graphics 
(Pacific Palisades, CA), 

con1inued 

Currently, the company 
can put about I0,000 gates on 
a chip, and the number of 
gates per chip is roughly dou­
bling every year, he said. 
MacMillan would not com· 
ment on the prospect of 
GaAs CPUs except to say that 

in 2 to 3 years, the number 
of gates on a chip will be 
high enough to support 
such a processor. 

Engineers at chip giant 
Texas Instruments have fash­
ioned ICs containing GaAs 
and silicon transistors, com­

birung the former's high 
speed with the latter's high 
density and low power use. 
With an innovator like TI 
behind such a project , desk­
top PCs powered by GaAs 
are likely within the next 
couple years. 

DAI Hopes to Out-DOS MS-DOS with DA DOS �

D igital Research, Inc. 
(Monterey, CA), is hop­

ing a new operating system 
will help it regain some of the 
ground it lost to Microsoft. 
DRl says its MS-DOS work­
alike, called DR DOS , is a 
better operating system than 
Microsoft's. The new oper­
ating system is ROMable, of­
fers 5 12-megabyte disk par­
titions and password 
protection, and costs up to 
50 percent less than its com­
petition. But thougb DRI 
says DR DOS can run all 
MS-DOS software, the sys­
tem's commands aren' t ex­
actly the same-and, at 
le.ast initially, it will be sold 
only to OEMs. 

The new operating sys­
tem wasn't his company ' s 
idea, according to DR I's 
Michael Malloy. OEM cus­
tomers asked for an "entry­
point" operating system that 
would ease the migration to 
DRI's Concurrent DOS. "It 

wasn•t designed as a clone 
[of MS-OOS] . What we've 
done is used our own com­
mands and command struc­
ture to create a wholly 
proprietary, unique 
product." 

DR DOS can be put into 
ROM and executed from 
ROM. "These days, RAM 
chips are a precious com­
modity," Malloy said. "A 
ROMable operating system is 
valuable for laptops, be· 
cause it gives you 'instant on' 
capability, and another use 
is in diskless PCs that func­
tion as nodes to a network." 
At 64K bytes, DR DOS is 
also slightly smaller than 
current versions of MS-DOS. 
DRI will also offer version 
3 of its GEM mouse-and­
menu graphical interface as 
an opt.ion for DR DOS; like 
the operating system, GEM 
can run entirely from ROM . 

Malloy said some of the 
commands in DR DOS will 

Company Claims to Cut Cost and Time 
of Prototyping Custom Chips 

0 ne oftbe fastest-grow­
ing areas in the com­

puter business Is the appli­
cation-specific integrated 
circuit (ASIC). ASICs are 
custom-design.ed chips for 
specific applications. How­
ever, ASICs typically are ex­
pensive to produce; chip 
makers need high volumes to 
justify the investment. 

United Silicon Structures 
(US2), a San Jose, CA- based 
subsidiary of a European­
based ASIC manufacturer, 
hopes to change al I that 
with an ASIC manufacturing 

method that allows "short­
term prototyping" and low­
volume production of ASIC 
designs. The company uses 
"E-beam" technology to 
write circuits directly onto 
the silicon wafer rather than 
using traditional photomask­
ing techniques. With E· 
beam technology (variable­
width electron beams), 
multiple ASIC designs can be 
produced on a single wafer. 
US2 claims that as many as 
21 designs have been proto­
typed on a single wafer. In 
contrast, traditional photo-

be familiar to MS-DOS 
users. "Some commands are 
generic; for example, FOR­
MAT and COPY. And others 
date back to CP/M or earli­
er , such as DIR," he said. 

Though DRI claim DR 
DOS can run all MS-DOS­
compatible software, DR 
DOS isn't being presented as 
an inexpensive MS-DOS 
copy. Malloy emphasized 
DR DOS's extensions be­
yond MS-DOS: large hard 
disk partitions (up to 512 
megabytes, compared to MS­
DOS's 32 megabytes); 
password protection for all 
files and 
and a built-in help ystem be­
hind each utility. "You can 
bring up help at any time 
with a single key combina­
tion, " said Malloy. 

Although ORI wil l ini­
tially sell DR DOS only to 
OEMs, the company is 
looking at the end-user 
market. 

masking allows only a single 
design per wafer . Witb the 
E-beam method, a customer 
can get 10 guaranteed pro­
totypes in about 8 weeks for 
a cost of around $20,000, 
US2 says. 

As tbe cost of proto­
typing ASIC designs come 
down, ASICs will be used 
more frequently in produc­
tion computers. According 
to US2 's Jacques Castaillac , 
"until now the main use of 
ASICs has been for logic re­
placemenl. The new trend 

continued 
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Take the $67.95 

PROFESSIONAL TOOLS SET �
for only $495 as your introduction to the 

Library of Computer and Information Sciences. 

'lbu simply agree to buy three more books-at handsome discoums,-within the next 12 months. 

Be a consultant in your spare time. 
Write effective user manuals. Man­
age projects successfully. It's easy if 
you know the tricks of the trade. 

The step-by-step approach in 

The Secrets Of 
Consulting 
A Gulde to Giving and 
Getting Advice Successfully 
Gerald M. Weinberg 

How To Write A Usable 
User Manual 
E.dmond H. Weiss 

Practical Project 
Management 
Restoring Quality to 
DP Protects and Systems 
Meilir Page-fo'1es 

these three softcover books-over 
650 idea-filled pages in alJ..-helps 
you apply proven techniques and 
methods so you can refine your 
professional skills. 

An experienced consultant 
shows you how to avoid com­
mon consulting pitfalls. estab.. 
lish trust. market your services, 
and more. Also explores the art 
of effectively hiring and 
ing aconsultant. 

Publisher's price: $25.00 

This expert guide shows you 
how to write a manual using a 
five-step structured approach 
that parallels the methodol­
ogy you use in developing a 
computer program: analysis. 
design. assembly. editing. and 
maintenance. 

Publisher's price: $1495 

This idea-filled guide walks you 
through effective project man­
agement. Covers estimating re­
5ources. costs. and benefits; 
reporting. as well as deadlining. 
project methodologies. project 
review. and more. 

Publisher's price: $28.00 

MEMBERSHIP BENEFITS • In addition to getting The Prolessional 
Tools St'.>t ror on ly $4.95 when you join. you keep saving substantially on 
the books you buy. • Also. you wil l immediately become eligible to 
participate in our Bonus Book Plan. with savings of 6'.>% oH the publish­
ers' prices. • At 3-4 week intervals 116 times per yearl. you will receive the 
Llbrary of Computer and lnlormation Sciences News. describing the 
coming Main selection and Alternate Selections. together with a dated 
reply ca rd. • If you want the Main Selection. do nothing. and it will be sent 
to you automatically. · If you prefer another selection. or no book at all. 
simply indicate your choice on the card and return it by the date speci­
lied. • You wil l have at least 10 days 10 decide. If. because ol late mail 
delivery of the News. you should receive a book you do not want. we 
guarantee return postage. 

The Library of Computer and Information Sciences is the 
oldest. largest book club especially designed for computer pro­
fessionals. In the incredibly fast-moving world of data processing. 
where up-to-the-moment knowledge is essential. we make it 
easy to ke€p totally informed on all areas of the information 
sciences. What's more, our selections offer you discounts or up to 
30% or more orr publishers· prices. 

If reply card is missing. please write to The Library ol Computer aoo Information 
Sciences. Dept. Ri.erside. NI. 08075. for membership information and 
an applica tion. 
BYTE9/88 
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which brought us Boeing 
Graph, aka Perspective. 
• 3Com (Santa Clara, 
CA) has trimmed the 
prices of its adapters for 
connecting PCs to Ether­
net and token-ring net­
works. EtherLink 11 will 
now sell for $445 in­
stead of$495, and Token­
Link will sell for $595 
instead of $650. 
• CMS Enhancements 
(Tustin, CA) will soon 
start selling an external 
30-megabyte SCSI bard 
disk drive for the Apple 
Ile and IIGS and a simi­
lar-size unit for the Mac 
Plus, SE, and IL The 
half-height 3'h-inch 
units have an access time 
of30 milliseconds, a 
spokesperson said. The 
Ile/IIGS model will have 

continued 

is to put entire y terns on 
silicon." 

Castaillac predicts that 
by 1990, the volume of ASIC 
production will match that 

of printed circuit boards. By 
the end of 1989, US2 will 
be offering I -micron CMOS 
ASICs (current designs are 
1.5 microns). 

US2 also offers ASIC de­
sign software that runs on 
Sun Microsystems worksta­
tions, Apollo workstation , 
and IBM PC AT computers. 

Weitek Says New Math Chip Cures "Anemic" 386ers 

Calling 80386 machines 
"anemic number 

crunchers, " Weitek has de­
signed a single-chip floating­
point coprocessor for ma­
chines based on the Intel 
80386. The new Weitek 
Abacus 3167 coprocessor is 
object code-compatible 
with the Weitek 1167 copro­
cessor chip set and is avail­
able in 20- and 25-MHz 
versions . 

In sustained perfonnance 
at 25 MHz, the Abacus mea­
sures 0.7 MFLOPS double­
precision UNPACK and 1.0 
MFLOPS single-precision 
UNPACK, the company 

claims. These figures rep­
resent floating-point perfor­
mance comparable to that 
of a VAX 8560 and about tri­
ple that of the 80387 math 
coproce.ssor, according to 
Weitek official John Rizzo . 
In a demonstration, a three­
dimensional image screen 
refresh appeared significant­
ly faster with the Abacus 
than with an Intel 80387­
1.4 seconds versus 4 sec­
onds, according to Weitek . 

Weitek president Art 
Collmeyer said that present 
80386 systems, even with 
80387 coprocessors, "fall 
well short of the perfor­

mance standards for engi ­
neering platforms. PCs 
make up less than 20 percent 
of the CAD/CAM market." 
Weit.ck hopes to raise that 
percentage with Abacus . 

The chip plugs into the 
121-pin Extended Math Co­
processor (EMC) socket 
supported on many 80386 
system boards, including 
those from Compaq, AT&T, 
Dell, NCR, Sun, and Hew­
lett-Packard . An optional 
daughterboard allows in­
stallation of both the Abacus 
and the 80387 coprocessor, 
for maximum flex ibility. 

conrinut:d 

With Maplnfo!I More Ways 
Than Ever To Map Your Data 

Pil Map. A.Ltooialically use Yllf exism.J 
database {from dBASE Ill or others) 
witll street maps that we can 
Maps from over 300 US. cities and 
ICM'l1S cootari all iltl"esses. <mrate to 
the correct block and side of the 
street. Type any address and Maplnlo 
will find ii !Of you. Call to tile screen 
your complete record. 
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Visual Database. Oraw iJ'lythio;i from 
a flOO' Jill to aircran OOsVJ. Stcie clata 
oo any cw re;iloo. Create 1T1Jltiple 
laye-s 10 add flexibility to yoor display. 

Thematic. Use our lxm:laries !state 
or county)or drawyour own (sales 
re;ilons. electioo districts. etc.). Create 
adatabase for the region (population, 
average income. etc.) Color code 
txlUlldaries or entire rel,lions based on 
parameters yoo define. 

And that's just asample. It you need to map your data, Maplnfo can do it for as little as S750. IBM PG or 
100% compatibles, with 640K memory, a hanl disk drive, and graphics capability. 

To order, call 1-800-FASTMAP. In New Yort State, call Hi18-274..S673 (Telex 371-5584). 
Maplnfo Gorp., 200 Broadway, Troy, NY 12180 

dBASEIll ls atrademarl< or Ashton-Tam. IBMand 1BM PC are uadematlc.s or lnremauonal Business Machines Corp. 

Circlt 159 on !Uadu Card 

PresentaUon. Use powerful graphics 
commands to add your own titles . 
leoendS and text. Create arrows. 
wroiws ()" calkllts Tum oo cw off labels 
of JXJmts. stree1s. IJicJges, regions. 
etc. 
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Now You're Talking 
Communicate with anyone 
anywhere in the world. Whe ther 
you use E-Mail or bulletin board , 
infonnation .. ervices like The 
Source and CompuServe,® or data 
file transfer. Everex modems mee t 
all your communications needs. 

Work ing al your desk or on the 
road, E rex offer. you a complete 
range of modem solut ions. We 
have 1200 or 2400 bps internal 
and external modems, modems 
Lhat send and receive FAX 
communications, modems with 
MNP error correct ion , and a 
miniature modem that fits in your 
shi rt pocket. 

EVER for EX«ll<ncc 1 a "'gist<ttd 1rndcmatl:. ind EVEREX 
;, a t™'emort: of E•·•n:• S.ystcnu. loc:. ISM . AT and PS/2 >ro 
"'Jl..lcr«I PC ml XT an: o( 

I n1om•honol 8 "''"°' Moclurk'> Corp. U•y., " • 
1ra.Jcmad: o( MlCIOCOmputn ProdUCL\.. l.nc. Bi1Com 1;; :J 

All Everex modems offer 
worldwide compatibi lity with Bell 
CCITT or Hayeslll tandards. And 
our modem are compatible with 
JBM$ PCr"'/X ../AT. and 
compatibles, Appl II and 
Macintoshr"' computers. 

Feature like automatic 
data-to-voice swi tching, ton or 
pulse di aling, built -in diagno tics, 
help creens, adapti ve dialing, 
software-adjustable volume 
control, and auto-dialing all 

combine to increase the flexibility 
and ease-of-use of Everex 
modem. . The pow rfol 
commun ications package 
BitCom'" is included with every 
modem. omplete hurd\ are and 
software manuals make se tting up 
and using Everex modems quick 
and s imple. 

You can rely on Everex modem 
to deliver superb performance at 

an affordable price. So, when you 
need a modem for your PC/XT/ T 
or compatible , PS/2, or Apple II 
and Macin tosh computers, 
Everex has the Answer. 

or more information or the name of 
your nearest Everex dealer please call : 

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

1..-.dunatl: of Bil Softw .... loc. Appl< "• lndem 
and Mxin10<h" licon....i to Apple Compul<r. lne. 
Compu&""c i• • ..,gi;c<ml 1ndcmul or 

EVER 101 EXcelle<•C<' 4P1nrorma11on ·e:rv1as, 11'11: 11 trudem:ut of Source 
Tclcrompullng Corporu.600. () Copyrill!>t 19&8 l!v<ru 
Systems. loc. All righis rc!tt\"ed. (415) 498-11 11 48431 Milmont Drive. Frcmonl CA 94538 
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a list price of$955. The 
Mac model will list for 
$895. 
• The Thing That 
Would Not Die, Part U: 
"Home business" was 
again the magic phrase of 
computer makers and 
other equipment manufac­
turers at the Summer 
Consumer Electronic 
Show in Chicago. Near­
ly every manufacturer 
who sells a c-0mbination 
of desktop PCs, typewrit­
ers, personal copiers, 
one- or two-line tele­
phones, or low-cost fac­
simile machines is trying 
to peddle them for the 
home business market. 
There are about 13 mil ­
lion home businesses in 
the country, says the 
American Home Business 
Association. 
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Invoice 

ece1v1na 
Checks Printed

Report &Signed 

Price. Qty, Part# I 
I 

lfatched I 

·---··-·-·-+----------·
I I I 
I I IInvo; Stamped �
' � II ''.oded 

Open
Check 

(c) Accounts 

20 BYTE • SEPTEMBER 1988 

The Abacus or 1167 chips 
do not support the 80387 in­
struction set, however. Ap­
plications written for the 
80387 must be recompiled 
to run on Weitek's chips . 

IBM does not currently 
support the EMC socket in 
its 80386 systems, but Far 
Point Engineering (Atlanta, 
GA) has announced a Micro 
Channel expansion board that 
uses the Abacus chip. 
Rizzo said Weitek hopes IBM 
will support the EMC 
ocket but declined to com­

ment further . 
Several major engineer-

TECHNOLOGY NEWS WANTED. The news st(Jffar BYTE is 
interested in hearing about new technological and scientific de­
velopments thal might have an impact on microcomputers and 
the people who use them. If you know ofadvances or projects 
relevant to microcompwing, please contact the Microbytes staff 
aJ (603) 924-9281, send mail on BIX ro Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version ofMicrobytes, which offers a wider variety of 
computer-related news on a daily basis, is available on BIX. 

ing software and compiler 
vendors said they 'll support 
the Abacus coprocessor. 
These companies include 
Cad.Key, MCS, MacNeal­
SchwendJer, Swanson 
Analysis, Lahey Computer 
Systems, MetaWare, and 
other developers of engineer­
ing, statistical, and CAD/ 
CAM oftware. However, the 
Abacus chip poses difficult 
problems for companies that 
have traditionally relied on 
mainframe and minicom­
puter customers for the 
bulk of their revenues. For 
example, MacNeal-

Schwendler is porting its 
lower-priced PAL2 finite ­
element software but is reluc­
tant to port its high-priced 
NASTRAN software, ince 
that would undercut the 
company's minicomputer 
business, where prices and 
profit margins are higher 
than in the microcomputer 
industry. 

The Abacus chip can be 
sampled now but won't be 
widely available until the 
end of the year. The chip is 
being manufactured for 
Weitek by Matsushita Elec­
tric Co. of Japan. The OEM 
price in quantities of 5000 is 
$445 for the 20-MHz chip 
and $882 for the 25-MHz 
chip; the daughterboard 
with a 20-MHz chip is $595. 
At the retail level, these 
prices translate into $1200 to 
$2500 added to the cost of 
an 80386 ystem, or at lea t 
three times the cost added 
by an 80387. 
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D BUSINESS 1-EZ-FOA MS business formI complelion and prin tll1{j program. 
0 CAD 3-The PC-Flow 1.0 compu1er 8lded !low�I cha<! generation program. ColGt graphics required, 

COMM 4a,b,c ,d ,&-{5 disk$) Join 1he world of 
sysops wiltl RBBS Boatd System 14.ID. 

[ID DATABASE 111 ,b-{2disks) Rio Expmss3.8 
moo u d-iven general purpose dalabase manege<.

0 EDUCATION 1- lmerac1iV\l DOS tutorial lc>r now 
PC usef'9 . Malu>s loam Ing DOS palntass.. 

[ID FINANCE 1 a ,b-{2 disks) PC Accourllam 2.0 
personal ar.:r tll'latoce management. 

0 GAMES 1-3-0 Pacman, Kcng, Spacow111, Janil­
Joo, Munstic Flightmare and more. Color require<!. 

0 GAMES 2-<JubOO. Panqo. Centlpede, dl.11’1 ›
geons and dra{lons style Zoarre. etc. Color req. 

0 GAMES 3-alad<jac:k Wllh cuSlomiuiblo rules, 
Amochair Oua<!erbacic (you caU plays), and mora. 

D GAMES 4-Srar Trek. !he a<Nenl!Jle 
garno. and the ong1nal Colossal Ca.e-s Adventure. ll! 

0 GAMES 5-The Haclc advervure game from the 
uriv&rsitie:;. lJ<e only much rlch61'. lo 

0 GAMES 6-Pinball, Soµwflh I 
(fl)' a Sopwi!h Camel) and mote. Colet requited. mINFO 111,b-{2 CllSl<s) Cooking recipes database I 
with keyword/ingredient relrie"al . Add your owri. 

mMUSIC 2a,b--<2 di<I<.$) PianoMao 3.0 POiyphonic I 
music record•ng and pla)'back program.

0 ORGANIZER 1-0eskTeam. a SldelllCI< done, I 
and the Judy p&rsonal calendar 

0 PRINTER 1- Reskleru ptin1 con1·rol and 1on1 I 
ublity. in!aU.gent OiP(>Oier. banner maker. and more. I 

0 SIMULATION 1-Maze making program. MIT's 
simulation, starfields. ere. Color graphics req. I

0 UTILITIES 1- A collec1lon of lrwaluabla goneral 
purpose DOS U!l i ties. An absolute musl IGt all. I 

0 �UTILITIES 2-More <lvaluable DOS u1l ities <l- I 
dU<fn<I screen burnout ram dis and mom. 

0 �UTILITIES 3-A ccmpn;hensive set of debugging I 
and dt:agros8c ulill!i&s for monitoring your compuler. 

NEW RELEASES UPDATES 
0 BUSINESS busine5s graphics. I 

Chart your dala aoo find 1rond& Color graphlcs rllQ. 
CAD 1a,b-i2Oisksl FlngeJl)a1<1t 1.2 advanced 
painuog and Altamira objec1 orienfeCI design. Color. 
CAD 2a, 2 disks I DanCad3d. an advanced 
2000 dratting program w/¥1ima1ion. 640K. color. 

11) COMM 2a, 2 disks) P rocomm 2.42. an exool›
l&nt moc!etn program witfi 1 rmlnal emulation. 

0 EDUCATION 3-PC-Fas1ype 1.201yping tulor. 
daal lot beginnefs and advanced sbJdents alike. rn FINANCES 38,l>-{2 dislls) E-..press Cale 3.12. 
a and user trlencly spreadSheet program. 

0 GAMES 8-Stnker hei o:>ptet artact< anc1 Risk. the 
game of world domination. Color required. 

0 GA.MES 12-Sacl\gammon hllay the compuierJ 
ancl Wheel ol Fortune based on the games’low. �

0 GRAPHICS 1-Aecord and play back screen im­�
ages! tor demo. elc. Colet required. �

00 GRAPHICS 2e,b,c--(3 dtSkS) An exceUent 3·0 �
surface modeling and shading PfOllfillTl Color. �

[lJ INFO 28, 2 dlsl<s) Zip-f'llooe. rlilllonal �
areacodelpreh to �;p-code cross reh:trenca. �
LANGUAGE 3a,t>--(2 dislls) The A66 3.09 �
moero assembler arid dobvgger lor 8056/S612e5s. �

SHELL 4a,b-{2 dlSl<s) Automenu and HOM 11 �
4 .04 hard <f"k pmg. for custom menus.

0 UTILITIES 5-Haro disk uoHtle$ tor v&rifying, lor­
man1ng. pall<ing and op!lmii;ing ro"r 

0 UTILITIES l>-A<!vanoed uulrues lnclu<fng 
Marl</Release (iemove rasmn t progs wlo 

0 UTILITIES 7-More advanced irx;IU<ling 
Mas1811<ey (undeletes liles lrom hard <.isks) . 

III WORD 1a, 2 di&kS) PC Wrne 2.7 1, a powenul 
word processing system wfspoll checl\e(, llllWlr supt 

MOSI soltwa•e liSled is shareware or L>Ser·supporll)(f. �

3 5 · lormJ f 11dd SI a1s 1< IZ5 p,1qe auecror ,1dd S2 �

I MicroCom Systems Cost of items __ I 
3673 Enochs Street Shipping S3.00 

I Santa Clara, CA CA res tax I
I 95051 Total encl. I 
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any two of the exactly representable digi ›
tal values, there are infinitely many ra›
tional numbers. 

In general, after multiplying two frac›
tions, as many bits are required to exactly 
represent the result as are required to 
represent the two fractions. l call this 
"doubling the denominator." Adding 
terms with denominators that are mutua.I 
primes also doubles the denominator. 
Recursive operations, such as those used 
in modeling or in producing fractal ap›
proximations, soon overflow any scheme 
of representation. 

For example, using factorial arith ›
metic, the Mandelbrot Set recursion z = 
z2 + c, with c = 0.25 (.012f), requires 
5, then 9, then 17, then 33 factorial 
terms, for the first four iterations. Ifyou 
were to use a 256-byte array for the facto›
rial fractions, the result of the seventh it›
eration of thjs series would not be repre›
sentable. ln spite of the fact that 256 
factorial terms can exactly .represent an 
enormous quantity of values (about 
!Oj07), seven or eight multiplications are 
sufficient to find a number outside the 
scope of the method . 

I think we’ll be living with rounding 
errors for some time to come. 

Larry Van Stone 
Stillwater, OK 

Rave Review 
I am not a subscriber to any personal 
computer magazine, although I pick one 
up occasionally. I want you to know that 
from the few BYTEs I’ve picked up, I 
have been impre sed with your articles 

cominued 

WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 

include your name and addrt.SS. 
We can prinl listings and tables along with a 
feller if they are short and legible. Address 
corrupondence 10 Letttrs Editor, BYTE, 
One Phoenix Mill lone , Peterborough , 
NH03458. 

&cauu of spau limitalions, we re.serw 
the righl 10 tdiI ltlrt1'$. Cknerally, fr takes 
four monihs from 1he time we receive a lerter 
until Wtl publish it. 

Recursion vs. Iteration 
In "Problems and Pitfalls" (June) , Al›
fred A. Aburto Jr. compares the usual 
Fibonacci benchmark to a "nonrecursive 
form" and says that "the performance 
differs by a factor of over 4500. Appar›
ently , recursive function calls are highly 
inefficient" (page 224). This is incor›
rect. In the Fibonacci benchmark, when 
fib(24) is called once, it turns out that 
fib(23) is called once, fib(22) twice, 
fib(21) three times, fib(20) five times, 
fib(l9) eight times, and so on, down to 
28,657 procedure calls to fib(2) . This re›
dundancy causes the efficiency loss . 

This and similarly inefficient recur›
sive procedures often lead to the conclu›
sion that recursion is necessarily bad 
compared to iteration. (That is the real 
comparison here, not recursion versus 
"nonrecursive" procedure calls.) How›
ever, any recursive routine can be writ›
ten iteratively, and vice versa; it’s easy to 
write a recursive fib( ) with no redun›
dancy. The only reason recursion is usu›
ally singJed out as worse is that it’s easier 
to overlook redundancy in procedure 
calls than in a FOR . .. NEXT loop. 

The benchmark tests procedure calls 
and addition. (It would be nice to remove 
the addition, but then there would be no 
answer to test.) It’s difficult to compare 
recursive procedure calls to nonrecur›
sive procedure calls, because it’s diffi›
cult to write a program with one that does 
exactly the same as a program with the 
other, but the Fibonacci benchmark does 
a good job of comparing procedure calls 
under one compiler on one machine to 
those under another. 

Daniel J. Bernstein 
Bellport, NY 

Rounding Calculations 
In "Error-Free fractions" (June), Peter 
Wayner discusses a weakness in digital 
computing. ffis proposed solution, facto›
rial-base fractions, is more open-ended 
than some alternative schemes of frac›
tional representation. However, regard›
less of the storage method, the results of 
most calculations need to be rounded. 

Seldom do we consider that between 



Who Says FoxBASE+ �
is Better than dBASE.? �

The Experts! 
The Best just Got Better-Now Shipping New FoxBASE+ Version 2.10! �

icholas Petreley, hifoWorld Review Board.: 
E+ has outdon it elf. Once again, Fox.BA E+ earns 

an •excellent in performance, with kudos for re ponding to 
u er ugge tion . For sheer productivity, there is no other 
choice. hifOWorld "Editors Choice for 19 7 and 198 ! 

P.L. Olympia, Founder & President, atio1ial Dbase sers 
Gruup I Government Computer ews: 
"Fox.BASE+ i a upercharged dBA E, with all the featur s 
Ashton-Tate forgot. If you 're into erious dBASE development 
and have not tri d Fox.BASE+, you are living in the dark ag 
and wasting your company's money.n 
George F. Goley IV, Cont. Editor, Data Based Advisor: 
"Th product is fast, very compatible, fast , easy to u e, fast, 
relativ ly in xp nsive, and very fast. In every test, FoxBA E+ 
outperformed the oth r products. And people who answer the 
phone at Fox know wha th y are talking about.n 
David Irwin, Former President/CEO, Data Based Advisor: 
From th dBA E compatibility standpoint, FoxBA E+ is flaw­

1 ss. From the speed standpoi nt, FoxBASE + is unbelievable. 
From the "lazy factor" standpoint, FoxBASE+ is perfect." 
Glenn Hart, Conlribuling Editor, PC Magazirw: 
"Initial t ts of FoxBA E+ were imply stunning. In many 
ways, FoxBASE + give you the best or both worlds: all th ben­
efits of interactive development and debugging, plus the p ed 
and code protection of a compiler.n 

Circlt I 03 on Rmdtr Sen•ict Card 
I' BASE and fGXJIASE . "" tmleiurtu Of r (\......,.. �
d!WiE onod dllASf. Ill PU ""' lnd..urb of hton-T•"'· �
lladntosh ii• t.Uumk of Aflpk loc. �

Adam Green, Conlrilruti n.g Ediwr, Data Based Advisor, 
dBASE Author: 

For the PC, FoxBA E has consi tently set the performance 
tandard for dBASE compatible language . For the Macinto h, 

FoxBA E+/Mac will et tandard for innovation and leader· 
ship in a new dBASE implementation." 

Don Crabb Contributing Edi t-0r, 111/oWorla: 
You can expec blazing pe d on th Mac. FoxBA E+ fac 

breezes past te ts that have proven tumbling block for 
Macinto h databas in th pa l. FoxBA E+ •lac combines 
complete dBA E compatibility with a genuine Macintosh 
user interface." 

This is what they aid about Version 2.00 or Fox.BASE+. 
Imagine what The Experts will say about New Version 
2.10 with these added feature : Menu-Driven Interface, Pro­
gram Docomentor, Screen Painter and Template-Based 
Application Generator .. • and Version 2.10 is even faster 
than 2.00! 

Join The Experts. Get your copy of the New FoxBASE + Ver­
sion 2.10 today! Now available at your nearest, quality soft­
ware retailer, or directly from os by calling ( 419) 874-0162 
Ext. 320. 

Because, when it comes to speed, compatibility and l'alue, 
nothing runs like the New FOX- Version 2.10! 

Nothing Runs Like a Fox. 
Fox oftware (419) 74-0162 Ext. 320. 
US W. oulh Boundary FAX: (419) 74- 67 
Perrysburg, OH 43551 TELEX: 6503040827 FOX 



Circle 13 on Reader Service Card 

HASP-II is a 
hardware device 
that connects 
externally into the 
printer port of the 
IBM-PC/ XT/ AT 
and PS/ 2 families. 

Special electronic 

The right place at the right price. 
INDEPENDENT 
WORLDWIDE 

LODGING 

Qi 
circuits form a uniq ue code allowing Hardware for 
only your customers to operate Software Protection 'E...the protected software. e
HASP-II is "transparent" to /he user. It does no/ interfere with the operation ofother programs nor does it require "' 
actual connection of the printer lo the computer. 

V our custamer can create backup ccpies of his programs IM these copies cannot be use<J on anotl!er " 
T''HASP!ess" computer. i 
l mplemenlation is easy. You won't need /he source program in order lo protect your software. and yet iiyou "i 

have the source. we offer you the option to check for the HASP-II from within the program at any lime. c 
0 

Software drivers are supplied. ::..: 
c 

o automatic copying program or aevice will be able to crack the HASP-II. since no such tw ls can 'ii..,Nduplicate the plug. The HASP-II software is sophisticated and encrypted. The code retumerJ from the �
HASP-II is algorithm dependent. �

< 
FOf' further lnform11tlon cone.et us at In USA: M-Systems Inc. }; 

P.O.B. 11 141 T•l-Avlv, 81110l ltrHI 920 Grand Blvd. ALADDIN Tix. 35770/1 COIN IL Ext. JIL Deer Park NY 11729 il 
K N 0 w L E D G E Tel: 97 2 -3-2 26286 Tel: (800) 2228887 .­
S YSTEMS LTD. Fax: 972· 3·299170/1 Ext..IBL (516) 242 3344/ 5 :£ 

What is a Best Western? �

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

" ifurtd:f larg."SI rham of 1-800-528-1234 independently OfMed 
and operated 

hotels. motor tllllS and ' Ort .. 
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on numeric method and calculati.ons 
methods. 

I ju t read " Error-Free Fractions" by 
Peter Wayner (June) . This was some­
thing completely new to me, even though 
I have taken a course on numeric analysis 
and my occupation as an engineer re ­
quires me to deal with numerica lly inten­
sive applications . 

BYTE seems to be unique among per­
sonal computing magazi nes in carrying 
such ar ticles. and the articles that I have 
read intensively seem to reflect the state 
of the art. I hope you continue to carry 
such1frticles and continue the same high 
quality . It makes your magazine a stand­
out among per onal computer maga­
zines . 

James Larson 
Miru1eapolis, MN 

Don't Reorder the Alphabet 
As a program.mer and student of com­
puter science, I mu t comment on Billy 
R. Pogue's letter ("Reordering the Al­
phabet," June). Pogue claims that "a few 
moments' thought shows that if our al­
phabet were arranged in descending 
order of frequency of occurrence of the 
letters, any earch based on alphabetic 
order should go much faster , whether 
done by humans or computers ." 

Io fac t, computer search and sort algo­
rithms are completely insen itive to the 
codfog of the information that they oper­
ate on. That is, if you changed the order 
of the alphabet and therefore its represen­
tation as numbers inside I.he computer, 
the search or sort would produce the 
same results in the same time. The only 
change you wou ld be able to see would be 
the order of sorted infonnation, which 
always follows the order in which charac­
ters occur in the alphabet. 

The reason for this behavior is simple. 
With very few exceptions, character data 
in a computer is represented as 8 bits per 
character. Therefore, the search or so.rt 
algorithms operate on the same amount 
of data, regardless of the coding of the 
characters. It is the number of bits ofdata 
rather than the coding of characters that 
dictates the amount of time an algorithm 
takes to run. 

For a more rigorous proof of this prin­
ciple, refer to " Sorting and Searching" 
by Dona.Id Knuth (The Art of CompuJer 
Programming, Volume 3, Addison-Wes­
ley, 1973), in which run times of various 
algorithms are derived. In each case, the 
run times are dependent on the length of 
the information being earched or sorted 
and are independent of the encoding of 
the information. 

continued 
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Ours only wins in three ofthem. �
1. How fast does it install. 

We have no compet!tloo In this categor\t LANlJnk sX lnstalJs 
In about fifteen minutes. and it doesn't iakc a 1e<:hnlclan to do 1t. 
Since LANUnk 5X uses sr.andard parallel or RS-232 serial pons. 
Installing a netwOlic l1"learlS little more than coonecnng the ca)je 
and loading the software. 

2 �
With hardware LANs. lnstallatlon can easlly rake cwo days­�

onc to sec lt up and one co twe.ak lt. And Ir also cakes someone �
who rc:ally know:; what he's doing. That ts. sornc:one cxpemive. �

• How fast does it transmit. 
Okay. thl!i Ls the c.atcgOry we dorit win: the hardware LANs 

are generally a little quldccr. Ar. lea.st. chcy arc llOOcr oplimal condl· 
r:lons. which Is how they themselves. 

But LANUnk 5X Is pcetty quick. too. At halfa megabit per scan!. 
It's way out ahead of arrt odic:r LAN. and r1ghc at thc heels 
of the hardwarc cypes. Which. oC course. are far more expensive.

3. How fast does it maintain. 

Runnin8 under PC.MOS/386" or PC.005. Lt rums your server PC 
Into a multHasklng controller. driving a iruiy expandable LAN that 
Is easlly and quickly upgradable. 

LAN. on the other hand. becomes obsolete as new 
cechoology Is introduced And. ro keep the network up and nmnlng 
as applications change you need thc anendons of a n:chnlcian. on 
a continuing basis. A very wcll·pald cechnldan.4• How fast can you pay for it. 

Now we've arrived at the bonom line:. where L.l\NUnk 5X Is 
roughest ro beat.You c.an lnstBll a five-user LANUnk network ror 
about the same cost as the LAN board In a board-clrNen necworl<... 
On mp of mar. factor ln what yoti save on installalion and malrne­
nancc lime. and the diffcn:ncc Ls pretty dramatic. 

LANUnk 5X Is available tmmedlatcly. and Itcomes wtth a money­
back guarantee. Its price of $595 lndudes a a 
module plus the nerwork operating 

Additiooal satellitCS are avalJ. !:..Llli'J. ' 
able for SJ.25, 

for can:pk:rc details on the fast· 
CSl avail· === = = 

.......... 

a!je, call 60Q..451-UNK. - - ­
The real cost ofa netWOrk ls not so much the lnltlal prtt as it Is LANUnk SX. Because three out 

the continuing outlay klr rnruntenance-adapdng tuo chang1.ng needs. of four alrit bad THE SOFTWARE LINK 
That's somcthlns l..ANUnk 5X docs practically on lrs own. 3tJ7l Par1tway GI\ 30092 14041 448-'465 rAX (404) 3Cl3-6474 
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AST Premium 386/20 3.04 MIPS 
IB \ PS/2 \odel 80(20MHz)_____ 3.52 MIPS 
Compaq OeskPro 386/2 0 4.59 MIPS 
Eveiex Step 386/2 0 4.91 MIPS 

Power Meler MIPS Version l.2. The Database Group. 
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A simple experiment prove the point; 
Write a program that codes a file , giving 
each character its order in the "new" al ­
phabet. Then use the DOS SORT command 
to sort some large text fiJe, once for the 
uncoded ver ion and once for the coded 
one. I tried it and found no difference in 
the run time. 

Search and sort algorithms are com­
plex and easily misleading. A few mo­
ments' thought about how computers 
work, however , should convince readers 

that there is no benefit to reordering our 
arbitrarily ordered alphabet. 

Brad Brown 
Toronto, Ontario, Canada 

Minds vs. Programs �
I read with interest the comment made �
by Shawn Corey (May, page 24) in re­�
sponse to my original letter (January, �
page 30). I would like the chance to ad­�
dress the issue Mr. Corey raised. �

To begin with , he seems to be under 

Ifyouthink Y.Oucan buya 
better Ccompileit don't. 
We'll buy it for you. 

Buy Let's c• with csd'v �
for just $75. Ifyou're �
not satisfied, get �
Turbo Cor QuickC. Free.* �

Why a r we making th l.s Incredible offer'? Becau w e're absolu tely L-er­
lain Let'· C and c:>d Source D are lhc bt.'Sl C programming tools 
you can own . 

Rest assured that . ltkc tL<; compctillon. Lets C features Incredibly fas t 
In-memory com pllation and produces cxlrcmely light. high quaJily code. 
The d ilTerenccs lie in how much faster you can perform other programm ing 
chores. 

Our debugger. for exam pl·. can ul d v lopmenl time in half. But thats 
nc)I a ll : 

"csd ts close lo the Ideal debugging en11fronmenL . . a aid co 
teaming C and an Indispensable tooljor program d euelopmen t... 

- Wiiiiam G. BYTE 
And comparatively speak ing: "No d ebugger is Included In the Turbo C 

package . . . a serious shoncomlng.·· 
- Michael Abras h . Journal 

Unlike our compell ion. L •l's C inclt1des tis own fulJ-featun::d assembler. 
fcalures documcntnuon wHh complete examples a nd technical upport with 
complelc answers-thej1rs1 tlmc you call. 

LEr'S C AND cscl FEATURES 
L£T'S C: ud:.____.._ .,_.,.,

• Dollug" c''"'"''"'°'- ""1.1<_:==l=:i.­.=-o,=::.r:'o!nwnmr.­ ....... 
• - t!IM"omtenl r.- CDnmlinO • Ciltl ll'\1t!f1Ct'Ntty cb-p'HSO'I
hniDrrx.t" • 

• •·xoKl 1.-.:im• llOll7W$ft0an<l-I 

So lf you 're lh inklngaboul buying any other C compiler. t11lnk agatn . 
But lhl olTer is only avallabl for a llmlled time. So think fast. And see your
sofiware dealeror call l-800-MW ·-1700soon. ll-312-689--2300 in Ill inois.I 

l..tt!. :mJdtJ .rorn..rboCot"Qutt:kC. r.;tum l'tj.?.kSlrn 110n caf"d 

on tcitphOO(: ordtf'S_ 

Mark 
Williams 

• Company 
601 North Sl<okie Highway. Lake Blufl. llNnois 60044. 312-089·2300 
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the impression that I am against all re­
search in the field of artificial intelli­
gence (Al) . I regret that I may not have 
made myself clear on this matter, since 
nothing could be further from the tru th. 
Al research has made significant prog­
ress in many areas and added consider­
ably to the body of human knowledge. 
We have also realized a number of tangi­
ble benefits from this research, which in 
some cases has been io the form of com­
mercial products . 

The point I was originally attempting 
to make was that there are some inherent 
limits to what AI is capable of realizing 
and that these limitations are not techni· 
cal but philosophical. Re-searchers in Al 
need to take a tep back from the techni ­
cal aspects and ex.amine the enormous 
body of philosophical work pertaining to 
the nature ofconceptual thought and how 
it relates to physical substance. 

That this is necessary is demonstrated 
by Mr. Corey himself in that he appeals 
to a philosophical argument drawn from 
the school of thought known as material· 
ism. Materialism contends that we are 
essentially "meat machines," and if this 
were true, hi assumption that one day 
we will invent a " nonmeat machine" ca­
pable of conceptual thought would be en­
tirely reasonable. 

However, there is an opposing school 
of thought called , appropriately enough, 
immaterialism, which is further divide<! 
into dualism (the idea that we are "meat 
puppets") and hylomorphism (the idea 
that we have a nonmaterial component 
nece sary for conceptual thought but that 
cannot be separated from the material 
component; there is no convenient and 
clever analogy for this one). 

The immaterialist school has been 
held by such philosophical giants as Ar­
istotle, the Stoics , Aquinas, Descartes, 
Pascal, Locke, Rou eau, Kant, and He­
gel. If these thinkers are correct-and 
one wou ld be ob tinate to totally di re­
gard the work of such an august body ­
then there cannot be a purely mechanical 
explanation for conceptual thought. 

Even without appealing to ancients 
who are frequently believed to have noth ­
ing important to say to our age , I suggest 
that a number of modern scholars have 
demonstrated the value of philosophy to 
AI research. A persuasive argument was 
put forth by John Searle. This argument 
is briefly stated as follows: 

I . Programs are purely formal (i.e., 
syntactical). 
2. Syntax is neither equivalent to nor suf­
ficient by itself for semantics. 

consinued 



The Intelligen t Tool for Intelligent Application �
Development So Powerful, Yet so Easy to Use. �

An Ounce of Innovat ion is Worth 
a Pound of Code. 

well a being an expert system tool, 
Intelligence/ ompiler i a very high level 
language. Program written in it are 20 to 50 
times honer than typical databa e or 
programming languages, and a lot more 
intelligent. 

Co ·1er is an uceUent 
' 'lntelligenc 1;"P' and 

product. It unique I 
futur have 
eftecthe In our rma v and 

Dr earn·GbSP>W· �
Ebz.abclh Hu1ton­�

ng1110:1. hear50Jl 

. .arin man hell'i for the 
' After comp gt f Transportation.u Departmen o ·1er 

. ..ose the . ' ' 
'we c.. h best choice. 
lt was clearly t_e . ICC 

Of. Jeffrey Dilhnghllm. . lioJl. 
Off tioo: Te<;hnolO&)' CQttlOOl 

The 
combination of rule·b ___.. 

in and ftame·b...,.,.. 
progamm . g akes it 1 powerful'' 

m lor acl ancecl 
state-01-the-art n:.:::S. Its intelligent 
real·""orld app · · facilities ' ' editing and debuggmg �
:are a bonu - . �

Q.e•le"' in I pert upwie. 
febfUM}' 19 

. enttl inpiler tutorial 
' ' The that it bouJd be 

so le product. lbe 
reletiecl as a t can save huge

spent ' ' 
amounts of tune o �
on debuagjng. 1..pT.111c. �

Review m 01111"'1cr 
M:a.rrll 19 l. 

Expert Systems as High Level 
Programming Tools. 
Intelligence/Compiler gives you unpr cedemed 
power nexibil ity and ease of e for building 
intelligent application . 

It i the fir t and only intelligent database 
y tern to uniformly combine logic 

programming, object oriented programming 
and intelligent interfaces. 

8111ll 1n 
� DIF’" and ;\ ;cu hte;Rtbtioo.il 
• SOL Oucne:.

An Open Architecture for Open Minds 

• ln1cihgen1 ln1erfacc 
• Menu' 
� Pop up Scr<-Cn' 

• D1rcc1 lmk 10 d B,\ E'" 

The underlying technology 
of lntelligenceJCompilcr is so 
outstanding. we have written a book 
abou t it. It is being used in ma ny 
leading universiti as the ta ndard 
text book . A k for the book "Ex.pert 
System for Ex.pert •·• by K. 
and M. Chignell , publi hed by John 
Wi ley, at your local book store. 

Painless Application Development 
Don’t look any further. LnteUigence/Compiler i the tool 
you need to build royalty free application . Find out how ea y 
and painless it is to build intelligent application , now! 

lntelligenceWare, Inc. 
leading in Arrif1el11.l lniellige11cl' Applic:111ioru TM 
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DEVELOP INTE IGE T

I APPLI ATTON FAST. 

I�
Ru h me __ copies of 
Intelligence/Compiler al 490 each. 

I ame: �

Company: - -------›�
I �

I

Telephone: --------­
10 heck or Money order is enclosed. �
D Visa 0 Maslercard D AMX �

umber: ---------›
1Expiration Date: ------­

1 : Canada/ 
H.awan Air: .0.00. Air: SS0.00.ICalifornia rc.ildcnu please dd 6.5'li cax. 
S 1em RcquiJcmcnis' IBM PC. PC/XT, 

, . I T oc PS2 wilh 640K mcmor)'. 

I�Please send coupon to: 
lnteWgenceWare Inc.

I�9800 S. Sepul eda Blvd. uite 7 30, 
Los ngeles. A 9004 5. 
FAX: (2 13) 417-8897. 
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LETTERS �

3. Minds have mental contents (i.e., se­�
mantic contents) . �
Conclusion : Having a program-any �
program by itself- is neither sufficient �
for nor equivalent to having a mind . �

Mr. Searle is , I believe, a material ist, 
and therefore he's likely to contend that 
some kind of machine can- in princi­
ple- be built that is capable ofconceptua l 
thought. However, his argument with re­
spect to computers is difficult to refute. I 

would again suggest that those involved 
in Al research make every effort to ex­
amine the body of philosophical work 
pertaining to their subject in order to dis­
cover what the most fruitful avenues of 
their research will be. 

Marin David Condie 
Parsippany, NJ 

Nonrecurrent Steps 
I am writing to correct an error in Gary 
Bricault 's article ("Juggling Mult iple 

Processes," May). The article intro ­
duces five operations in a code fragment : 

(Sl ) x := y + z; 
(S2) a := (b+J) • c; 
(SJ ) d :=e * a ; 
(54 ) w := d- x; 
(S5) wr i teln (d , w} ; 

Clearly, S4 cannot execute unti l S3 has 
completed, since S4 requires a value for 
d, wh ich is cakulated by S3. Bernstein's 

------------------------------second requirement-O(Si) n l(Sj) = 

WHY SETTLE FOR THIS? ••• �

•••WHEN WHAT YOU .REALLY WANT IS THIS. �

Quali ty work should 
look high-quali ty. 
Wh a t bette r reason 
to try PC1E)(e-the 
fu ll implementation 
of Prof. D. Knuth's 
revolu tionary Ti-X 
format ting/typeselling 
program. 

PCTEX offers 
typese tt ing 

capab1ht1es & 
to PC u ers. ii gives you 
con trol-<)f format, type, 
symbols, q ualit - for 
complex mathematical & 

TRY THIS: 

PERSONAL 

�
INC 

Tu order or for information, all : 
415/388-8853 

or write: Personal "TEX. Inc. �
12 Madrona Avenue �

Mil l Va lley, CA 94941 USA �

".....

engineering material, 
sta tistica l tables or 
str:iight ma tte r. 

So whethe r you 're 
wriling the next srnrshot 
manual thesis 
on rela tivity, you get 
c;1 mcra/publishcr-ready 
ma nuscripts to be proud 
of, quick & simple. 
Don't sett le fo r less. 

From TEX. 
Inc .. starl ing at $249; 
VIS MC welcome. 
Satisfaction guaranteed. 

j>C'!EX FORMATTING/T'IPESETT1NG SYSTEM • FINE TYPESET OUAU TY llGC 011.1$et PM!et'S. 
"' • A COMPLETE PRODUct lndu<!o5 • oor spe<:i>ly "'11ten P""X Maroal ttlat lelS you use TEX 
mmedlalely • c11<11lm ·mxro pacioagie' lom>ats 10< ieab'$. m;ooaJ!. l!Cnl'lltal oocumtllrs, a;c • Ille U'IEX CIOWMt'!l 
p-epmllon syst..n (Mlh us.r'5 mnia11 macro pac"30e '"' 1111e1e. book. • AMS-T£X, ll\l IM 
Alne<ieltl Mall>Cm•ll¢ll SO.Clffy tOI pro(MslMai mall1Mlallcal • OUTPUT OEV!CE DRIVERS 2Y3ibDll! !()I 
Ep$0/I fX. LO • 105/lib.1 • HP l!S«Jel • AJ)!lle USM'llllel • Sa!<n ""'"""· Wiii EGA,VGA "'HerCllles 
• REOUIAES: IBM PCJXl. Al 0t eomp.alible. 00& 2.0 01 lllQb<t I. RAM. lllsk !or pr'lnler _,, & fonts 

{]-leads to the same conclusion . The 
output of S3 "" [d]; the input of S4 = 
{d, x], and the intersection of these sets is 
not null. 

Thus, S3 and S4 cannot be concurrent. 
However, Mr. Bricault's precedence dia ­
gram (figure 3, page 317) for this code 
fragment incorrectly shows S4 as con­
current with S3 . The correct diagram is 
as follows: 

,-------i �
1 

_______ ®Jl 
�

Charles E. M. Dunlop 
Yellow Springs, OH 

FIXES 

• Megahertz Corp. alerted us to some 
incorrect information that we published 
in our July 1988 Short Take of the Easy ­
Talk board. 

The list price of the board is $999.95 . 
It runs on the To hiba TI !00 in additi.on 
to the Tl 100 Plus and the Tl200. 

After our July issue went to press, the 
company moved to 4505 South Wasatch 
Blvd., Salt Lake City, UT 84124, (801) 
272-6000. 
• The price of Spot from Flag taff Engi­
neering (Computing at Chaos Manor, 
August , page 108) should be $995 . 
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ow ere's room �

of 80386 technology 
for every computer user. 

The l6-MHz 
COMPAQ 

DESKPR0386 

oreve one �
•e racon 

Compaq introduces the best 



Now, we're 
introducing the new 

COMPAQ DESKPRO 3865 and 
COMPAQ DESKPRO 386/25. And extend­

ing our high-performance 80386 line in both 
directions. 1b meet the increasing demands of 
today's general business users and to provide our 
power users with more power than ever. So 
everyone can enjoy the speed and future capabili­
ties of 80386 computing. 

In each COMPAQ 80386 PC, our exclusive 
design lets every component operate at opti­
mum speed. Giving COMPAQpersonal comput­
ers a considerable edge in system performance, 
ensuring compatibility with industry-standard 
software and hardware, and providing what 
may well be the ultimate in connectivity for 

high-performan 
network environments. 

ThenewCOMPAQDFSKPR0386S 
is the first personal computer designed spe­

cifically to let general business PC users head 
straight for the performance and potential of 
80386 personal computing. 

For more advanced applications, the origi­
nal COMPAQ DESKPRO 386 and the COMPAQ 
DESKPRO 386/20 deliver even higher levels of 
performance. 

And now at the top of our line is the 
COMPAQ DESK.PRO 386/25. The most power­
ful personal computer available. 

With our two newest machines, we're not 
just pushing 80386 technology forward; we're 
widening it. To let every personal computer user 
take advantage of everything COMPAQ 80386 
power has to offer. 

romPAa �
It simply works better. 



Now, breakthrough technol­
ogy from Compaq brings the 
power and potential of 8038& 
based personal computing to 
millions of business PC 
users. The first personal 
computer powered by the 
new Intel 386SX* micropro· 
cessor, the new COMPAQ 
DESKPRO 3865 is designed 
specifically as an affordable, 
high-performance alterna­
tive to 8028&based PC's. 

Surrounding its revo­
lutionary microprocessor 
are high-performance 
components and a 32-bit 
architecture that run your 
current software up to 
60% faster than most 
10-MHz 80286 PC's . Plus 
give you the power to run 
32-bit software that 
80286 PC's won't run at all. 
And exciting new multi­
tasking software such as 

Microsoft Operating 
System/2 from Compaq and 
Microsoft Windows/386. 

With its sleek, "small 
footprint " design , the 
COMPAQ DESKPRO 386s 

takes up far less room 
than its competition. 

But it gives you 
room for four 

internal 
storage 

devices. 



So you can easily tailor it to 
your exact needs. Choose 
from fast 20-, 40-, and 110­
Megabyte Fixed Disk Drive 
options; 5 1/4-inch and 31/z­
inch diskette drives; even 
tape backup options . 

We give you one full 
megabyte of high-speed 
memory standard. And 
you can expand to 13 mega­
bytes without using an ex­
pansion slot. This will 

come in handy when 
you're ready to thoroughly 
exploit the Ms· OS/2 oper­
ating system and advanced 
80386 business software. 

We even built features 
like advanced VGA graph­
ics and standard interfaces 
for a mouse, printers and 
other peripherals into the 
system . This saves your 
slots for modems, network 
boards and much more. 

You '11 also find two 
more standard features: 
the same sophisticated 
engineering and uncom­
promising quality that set 
all COMPAQ 80386 com­
puters apart . So head for 
the performance you really 
need for today's applica­
tions. And the 80386 po­
tential you ' ll need for 
tomorrow's. With the new 
COMPAQ DESKPRO 3865. 

Introducing the COMPAQ DESKPRO 386 s. �
New technologydelivers affordable 80386 performance �
foranyone considering80286 PC's. �



Once again, Compaq introduces a �
personal computer that leaves every �
other PC in the dust. With its unsur­�
passed Intel 25-MHz 386* microprocessor, �
exclusive COMPAQ Flexible Advanced Sys­�
tems Architecture, and up to 1.2 gigabytes of �
storage, t,he new COMPAQ DESKPRO 386/25 is �
the ulfimate expression of 80386 technology. �
· Its FLEX Architecture uses separate mem­

ory and peripheral buses operating in concert to 
reach maximwn system performance, while 
.maintaining compatibility with industry­

hardware and software. By splitting 

the work, they also prevent infor­
mation bottlenecks in the system. 

The 25-MHz cache memory control­
ler keeps data instantly accessible, and 

that lets the processor tear through appli­
cations with 0 wait states 95% of the time. 

All this translates into performance 
that 's up to 60% faster than most 20-MHz 

80386-based PC's. 
And, with the optional Intel 387* or Weitek-rM 

coprocessor, you'll even be able to match the ­
numeric processing power of a dedicated engi­
neering workstation at a fraction of the cost. 



! J 

Introducing the 25-MHz ?86/25. 
The most powerful personal computer available. : 

You can go from one megabyte of standard, · 
high-speed memory all the way to 16 megabytes. 
And for storage-hungry -applications, such as . 
networks using ·disk fault tolerance and multi­
user systems, the COMPAQ.PESKPRO 
with two optional COMPAQ300-/600-Megabyte 
Fixed Disk Drive Expansion Units, is able 1o 
provide up to a massive 1.2 gigabytes of high­
performarice storage. With an average access 
time as low as 20 milliseconds. ­

Of course, we give you a choice of 51/4" or 
3112" diskette drives and high-capacity tape 
backup options. 

For sophiSticated PC users who require the 
ultimate. in yower, eompatibility, c6nnectivity 
and sys.tem_;performance_, n .other 
perSQnal compµter COIJ!.CS-· -close to. the new 
COMPAQ DES}{pRQ 386/25. 

·Ifs simply ·the 
computer 

again and again. 

It simplr works better. 

. 
most powerful personal· 
But then, that's what · 

Compaq users have come to expect .. Again and 



Next to high perform­
ance, the advantage of 
COMPAQ 80386 comput­
ing is compatibility with 
both today's and tomor­
row's software. From MS­
nos•to the exciting new MS 
OS/2 operating system. And 
beyond. 

Thanks to a close and 
longstanding working relation­
ship between Compaq and 
the industry's independent 
software developers, the 
COMPAQ line of 80386 per­
sonal computers is especially 
capable of letting you tap the 
full potential of all the new 
multitasking software. 

You'll run MS-DOS 3.3, 
plus MS OS/Z, Microsoft 
Windows/386, XENIX , 
UNIX9 and the thousands of 
applications wrifteab 
And with �a�n�y �~�M�!�~�- �~�~�~ �~�-�~� 

e �0�0 �~!"�" �~ �~�;�§�!
you',u;iillll..,W.. 
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Three wags to build 

CHAOS MANOR �
MAIL �

Jerry Pournelle answers questions about his column 
and related computer topics 

BASIC Pil.grimage 
Dear Jerry, 

I was amused by your comments con­
cerning Turbo Basic from Borland Inter­
national. When some things didn't work 
as you expected, you patiently read the 
manual and went on to declare the prod­
uct a "success." In contrast, however, 
you couldn't be bothered with reading 
the manual when doing a previous review 
ofTrue BASIC and went on to declare the 
product a failure, referring to it as "True 
Madness." 

Now that Microsoft has just released 
QuickBASIC 4.0, I expect you'll soon be 
raving about its separately compiled pro­
gram modules, calling them an "exciting 
development in BASIC programming." 
Of course, the program modules avail­
able in version 2.0 of True BASIC for the 
past 12 months "just don't seem like 
BASIC and will never be accepted by 
users ofGWBASIC." 

Have you noticed that each new ver­
sion of QuickBASIC looks more and 
more like True BASIC and less and less 
like GWBASIC? The very features you 
condemn in True BASIC are being copied 
into Quick.BASIC and Turbo Basic- the 
ANSI BASIC standards. (Thomas Kurtz 
of True BASIC and Dartmouth College 
served as chairman of the standards 
committee.) Whether you like it or not, 
Kemeny and Kurtz are dramatically 
changing the language. You detest their 
influence while unwittingly praising 
Turbo Basic and Quick.BASIC for copy­
ing most of the ANSI standards. 

lo 1985, Apple Computer came very 
close to releasing MacBASIC, which in­
cluded many features similar to True 
BASIC. The language was developed by 
Apple's own software engineers. How­
ever, according to the Wall Street Journal 
(September 25, 1987), Apple president 
John Sculley killed MacBASIC and 
signed over the rights to the MacBASIC 
name when Microsoft's Bill Gates de­
manded the product be withdrawn and 
threatened to cut off Apple's license to 
use Microsoft's program for the com­
pany's best-selling Apple II machine. 
Several of Apple's key software engi­

neers resigned in disgust. The Joumlll 
quoted an Apple employee as saying, 
"He insisted that Apple withdraw what 
was an exceptional product. He held the 
gun to our head." 

Sybex Publishing actually released a 
book on the MacBASIC language-a 
book that suddenly had no market. Tell 
me, is Mr. Gates a man we should all ad­
mire and hero-worship? 

Alan F. Tomala 
St. Clair Shores, MI 

Well, to begin with, True BASIC had 
all the defects of a compiled language 
wi1hout the speed and convenience; it 
"compiled" into p-code and interpreted 
that. Why would anyone want ro do that? 
Turbo and QuickBASIC compile into 
stand-alone code that you can give your 
friends or sell/orjujubes. 

I will also admit that the name True 
BASIC and the arrogant letters denounc­
ing "street BASIC " that accompanied it 
had a good bit to do with the attitude with 
which I approached True BASIC. 

And whet.her you like il or not, the 
marketplace seems to have accepted 
Turbo Basic and QuickBASIC. 

I hadn't heard the story about Apple 
and Bill Gates. I must have missed that 
issue ofthe Journal.-Jerry 

Proof Positive 
Dear Jerry, 

Once again, I take keyboa.rd in hand to 
perpetrate correspondence. You often 
wonder if you have any effect on the c.om­
puter industry. You do. I offer the fol­
lowing as proof. 

Some months ago, you reviewed the 
NEC MultiSync monitor. Your main 
complaint was that the adjustments were 
completely automated. (I'll pass over 

continue.ti 

Jerry Pournelle holds a doctorate in psy­
cholcgy and is a science fiction writer 
who also earns a comfortable .living writ­
ing about computers present and future. 
He can be reached clo BYTE, One Phoe­
nix Mill Lane, Pererborough, NH 03458, 
or on BIX as "jerryp. " 

better'/UrboPascal, 
programs... 
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refi:renn· mammJ with ·xte11si1·,. PXample. . :u1d full 
ample programs. 
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Powerful applications require pov;er­ do_VISTA Ill comes from aproven 
ful toofs. That's the idea behind mainframe DBMS design. Because 

db_VISTA Ill from Raima. db_VISTA Ill db_VISTA Ill is written in Gfor por­
gives you powerful, high performance tabilrty, we deliver this same power to 
DBMS �c�a�p�a�b�i�l�~�i�e�s� in any environment minis and PCs. 
- VMS, ULTRIX, UNIX, XENIX, Gm, DOS 
and Macintosh. The best of both wor1ds ... 

Our combination of anetwork model network perfonnance and 
database, B-tree indexing, and SUL-based relat ional flexibility . 
relational query, provide asuperior sys­
tem for data organization, manipulation db_vlSTA Ill is anetwolk model 
and access. database. SOL-based db_QUERY is arela­
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< • � The db_VISTA Ill 

Difference 

Coosis e11 
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tional interlace. You can redesign existing 
databases with db_REVISE. An interlace 
to Lotus l-2-3 worksheets is also 
available. 

for more information or to order call 
800-327·2462 or (206)828-4636. 
Flnd out how you can go as Iar as you dare. 



1. db_VISTA: 
The High 
Performance 
DBMS 

2. db QUERY: 
The SQL-based 
Query. 

3. db_REVISE: 
The Database 
Restructure 
Program. 

4. WKS library
for Lotus 1-2-3. 

Operating 
Systems: 
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CHAOS MANOR MAIL 

your gripe about the size of the screen. 
Maybe you shouJd consider hooking your 
current word processor to a projection 
TV set.) The new MultiSync IT has a full 
set of manual controls. Except for the 
mode selectors, everything is handily lo­
cated under a door in front. 

Also, I would like to enter a comment 
on your taste in text editors. You prefer 
WordPerfect because it is "transparent. " 
I would call it "invisible." Adm.ittedJy, I 
cut my teeth on WordStar 3.31. Further, 
I actually like WordStar. Maybe that im­
plies something about my sanity, but at 
least my old faithful has a useful help fa­
cility. WordPerfect does not. If you ever 
lose that blasted keyboard template, you 
may as well buy a supply ofgoose quills. 

WordPerfect's on-screen "help" 
comes in two flavors; you either specify 
the key with which you want help or give 
the initial leuer of the function you want. 
This assumes you know what !he various 
keys do and at what level of shift they do 
it. The "organization" of the function 
keys might best be described as anti­
mnemonic. (WordStar, at least, groups 
similar operations under the same Con­
trol-key menu .) Finding the letter that 
will call up help for a specific operation 
is mostly luck. It took me two tries before 
I could find the command to exit a file. 
Even DisplayWrite, a program widely 
regarded as the joke of the industry, has 
an index of help screens. IfWordPerfect 
has such a feature, it is well hidden. 

Finally, how can anyone with your no­
toriously poor vision even use that 
blasted template? My optometrist wbis­
Ues in awe whenever I bring him my new 
lens prescription, but I don't need an 
oversiz.e monitor. What I do need is a 
blowup of the template. 

If you insi t on a transparent editor 
with automatic paragraph reformat, try 
PC-Write 2.71. It is faster, much more 
helpful, and does windows. Its worst fea­
ture is its documentation, which tends to­
ward the dense side of understandable. If 
I could find a book on PC-Write that's 
halfas good as Arthur Naiman's book on 
WordStar, I would switch in a minute. 

Bryan Edenfield 
Allendale, SC 

One thing that isn't generally known: 
when Art Naiman wrote his excellenr 
book on WordStar, he used WRITE, the 
text editor I used for so many years. 
-Jerry 

BRIEFiy Speaking 
Dear Jerry, 

Last year, you casually mentioned that 
you have problems running BRIEF with 

SideKick and SuperKey (" In the Chips," 
September 1987). 

We recently starte-0 using BRIEF here 
in the office, and we had similar prob­
lems. We tried to run BRIEF with Super­
Key and our own memory-resident soft­
ware and found that the machine locked 
up just as you described. We were using 
an IBM PC AT with 3 megabytes of 
memory. 

Our solution was to set two switches 
when starting BRIEF. We set -k (lower­
case, no numbers) and the -p (lower­
case). The first i a keyboard-compati­
bility switch. It 's odd to have to set this 
when usi.ng a true IBM machine, but it 
seems that these memory-resident pro­
grams hang off the keyboard interrupt 
and can affect timings. 

The second switch is a video-page­
compati bility toggle . Apparently , 
BRIEF uses the second video page to 
display text, and if some software doe n't 
support multiple video pages (such as 
SideKick or SuperKey), this can c:au e 
problems. 

After setting these switches, we have 
experienced no problems in running 
BRIEF. 

Terence 1. Griffin 
Washington, DC 

l find I don '1 need the power ofBRIEF. 
and I've gone over 10 the Logitech Point 
editor for most of my programming. If I 
worked at programming full -time. I'd re­
consider, bur BRIEF had just enough 
commands that I'd keep forget1ing them , 
while Poinr is totally intuitive. -Jerry 

Avoiding Custom Programming 
Dear Jerry, 

At my law office, we had a very large 
relational database written ind.BASE III . 
But we had to change it all the time be­
cause the attorneys and the judges would 
always be asking for new reports that had 
not been set up previously. We ran into 
custom programming costs because 
dBASE Ill is too difficult for ad hoc 
querieS and custom reports to be de­
signed by the secretaries and the data 
entry- level people. 

So, we rewrote the entire system in 
Paradox. Now data entry and secretarial 
personnel can create ad hoc queries and 
custom report.s with minimal time from 
our high-priced computing consultant. 
This saved us money. I thought you'd 
like to know. 

Daniel J. Ashley 
Chicago, IL 

I did wan110 know, and thank you for 
telling me.- Jerry • 
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a ona �
CAN THIS BE DONE? �

A COMMUNICAT ION �

DEVICE FOR THE �

SPEECH - DEAF �

EXECUTIVE A UDIAL �
REHABILITATION �

SOCIETY.... �
the EARS design competit ion �

FIRST PRIZE - s1 00,000 �
PLUSA% OF ROYALTY �

SECOND PRIZE - sso,OOO �
PLUS A % OF ROYALTY �

TH IRD PRIZE .. s2s,OOO �
PLUS A% OF ROYALTY �

ExECUTIVE AUDIAL REHABILITATION SoCl1ETY 
500 AMERICAN BANK loNER � P. 0 . Box 2703 C ORPUS C HRISTI. TEXAS 78475 

(512)882-6557 

JUDGES COMMllTEE � WINNERS 1986 SUGGESTION CONTEST 
JACK s. Kil.IV. Dollos. Te«:Js. Electronics Engineer 
HOWARD H. ARNOLD. Lewisville. North Carolina. Electronics Engineer 
JAMES S. NEWCOMB. St. Poul. Minnesota. Electronics El)Qlneer 
HUllBlT w.UPTON. Arlington. Texas. Electronics Engineer - Alternate 
PllORSSOR HUGH TOMLINSON. Ccxpus Christi. Texas - Coordinator 
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MILDRED CRUICKSHANK. Telephone connection 
ED POTTHARST. Multichannel memoty 



on �
WE THINK YOU CAN f �

1 

HERE ARE 17,000,000 speech-deaf persons. i.e. do not understand speech, in the U.S. The 
objective is to provide a communication device that will allow one-on-one communication. 
The final EARS design, incorporating all possible operational advantag.es and economies 
of production. may be the composite of the prize winners' designsand mayalso Incorporate 
features of the designs submitted by non-prize winners. Winners will be accorded cash and 

royalties. All royalties negotiated by EARS wlll be passed throug h to the conte stants . The royalties will be 
apportioned by the Judges on the basis of their evaluation of the importance of each element submitted 
by any contestant which is included In the Final Production Design. 

Those desiring to participate should apply (by mail or phone) for a registered entry blank to the 
Executive Audia l Rehabilitation Society shown. Each entry shall Include design. programming instruction 
and an operating "bread board" model which need notconform to the size goals. EARS will compensate 
those contestants (whose entries are adjudged to be operationally feasible) for the current cost of the 
components used to build the bread board operational model. The entries will be evaluated by the 
Judges on the basis of merit I.e. operationally effective that can be produced at a reasonable cost. 

Detailed condit ions of the competit ion will be set out o n the entry form. DEADLINES : Entry forms 
must be procured and returned to EARS not later than October 31, 1988. Designs a nd b read board 
models must be received by 5 P.M. on May 1, 1989. 

All designs submitted and accepted by the Judges shall be the property of EARS. No essential 
conceptual element of a design shall constitute a conflict with an existing patent. Conceptual protec­
t ion of the device has been established as of date of origin. Formal application for patents on pertinent 
features will be applied for by EARS. A firm of potent attorneys specia lizing in electronics is retained. All 
decisions by the Judges as to the award or non-award of prizes or royalty shall be final and shall not be 
subject to change. review or amendment by EARS.. its Officers, Executive Committee or the design 
contestants. 

DESIGN GOALS 
The gool is o deslgn foro hond·held. llghtweight reol fl me communk:otiondeVice c:opobleof being produced at economical cost. The design should 
a llow a speaking person tocommunrcme on a on&-0n-0ne real time basiswith the heoflng-lmpolred person In any situation where normol converKJ­
lionoccursand wilJ prOll!de lorfiJtration ol extraneous noise. Thegoal �~�a devicecontained In approlCimofely 6. )< e· �~� 1W. A s• �~� 7• screen will beon one 
s!de. �T�h�e�~�h�-�d�e�o�f personcan place It on a deskor hold it in hand. The speaker will first read a text ldentltylng his phonetic alphabet In the memory. 
A multl-posltkln switch would allow storage of the phanetfc alphabets ofdltterenl pe(SOOS. FOi telephone cons. the speech oto pelSOO (who$e phonetic 
alphabet �~� �I �n� one ot the memory cl'\Onnels or who reocts the text Into o new channel) will enter the communication device through o standard tele­
phone plug. The devicewlll be bottery-po<Neledwllh rechargeable batteriesbut prO\/ide tor a lternative operation"'1th o voltage converter. 1n1ens1Ve 
eleclronlc weech anolysls combined with the perSOl'IOI phonetic o1phobet o f the speoker "'111 result In the " real-time" productionof thespolten words 
on the screen. The speech of the hearing-Impaired person not fitting the phonetic alphabet ol the memory should be littered out outOl'T'ICJticOlly H 
possible, otherwise manually. 

EQuolly Important isa design lex tNsde\lice thotcon be monufoctu1ed economic�a �l �l�y�~ ltiot thecost Is"'1th n the meansat this groupol people.manyot 
whom may be economlcoJly disadvantaged. 
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ASK BYTE �
Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 

Clipped by Clipper 
Dear Steve, 

I have a problem with my Clipper ap­
plication, but perhaps it's a general prob­
lem. I can't find any way to access more 
than 15 files in my app)jcation because of 
the restrictions of MS-DOS. I think the 
only way I can solve this problem is to 
open another process, but maybe you 
could suggest something else. 

Michael Stockel 
Berlin, Gennany 

Your problem is not so much a restric­
tion of MS-DOS as it is a configuration 
problem. 

Examine the contents of your CON­
FIG. SYS/i/e ifyou have one. It should be 
in the root directory ofwharever disk you 
boot the computer from (if not, add this 
file with the following). See if there is a 
FILES=?? sra1eme111, where ?? is a nwn­
ber that indicates the maximum number 
offiles any application can have open at 
one time. You can increase this number to 
whatever you like, but each open file 
takes some memory, so the sky is not the 
limit. You sh.ould also add a BUFFERS,,?? 
statement to speed processing 1fyou have 
lots of open files . However, rem£mber 
that all this takes memory, and if Clipper 
takes too much to allow more open files, 
then you 're stuck because ofClipper, not 
MS-DOS. 

Set the number offi/.es and buffers to 
the smallest value that accommodates 
your requirements. Typically. 20 is a 
good number. All this is listed in the MS­
DOS manual in grealer detail. -Steve 

Seeiog Digital 
Dear Steve, 

Since June of 1987 I have been consid­
ering purchasing a digitizer/transmitter 
and receiver system for several small 
systems that I deal with on a regular 
basis. The unfortunate part of the whole 
thing is that al I I know of how the system 
works is what I could catch up to in the 
June 1987 Circuit Cellar. 

What I'm looking for is a total run­
down oo the system, including both its 
good points aad bad points. I plan on set­
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ting up a series of these in external cases 
and using my own telecommuoications 
network. Would you be willing to give 
me some information on this system and 
your own thoughts on how it can be 
app)jed? 

Jason S. Beam 
Saco, ME 

The definitive works on the Image Wise 
video digitizing system are in "Build a 
Gray-Scale Video Digitizer, "Parts 1 and 
2 (May and June 1987). The two subse­
quent articles ("Using the lmageWise 
Video Digitiur , "Parts 1and2, July and 
August 1987) went into some depth on ap­
plications for the hardware, featuring 
some image processing and colcrimtion 

TN ASK BYTE, Sltllt Qarci.a, a compwLr con­
sultanl and electronics engineer, ansW<!rs 
�q�u�~�t�i�o�n�s on any area ofmicrocomputing and 
hi.s Cimdz Q/Jar projecu. TM most repre· 
untative qiustions will be 1111SWtred andpub­
lishw. Send your inqui ry to 

AskBYTE 
Ont �P�~�n�i�x Mill /Ant 
Peterbcrough, NH 034S8 

�~ 10 rht high volume of inquiriu, we 
cannot gwaTtllllee a personal reply. All lerren 
and photographs bl!coml! tht propl!rty of 
Steve Oarcia and cannot bt ntumtd. 

The Ask BYTE sraff l.nc/udu manager 
Harv Wei1;tr and researchers Eric Albert, 
Tom Canrn/1, Bill Curll!w , Ktn Davidson, 
Jeannette Dojan, Jon Elson, Fronk /Wech­
mann, Tim �~�h �,� £.dward Nisley, Didc 
Sawyer, R.oberr Stele, ami Mari< Voorhees. 

programs that demonstrared how to write 
a software interface to the boards. 

For your tekcommunicarion.s applica­
tions. you'll need to think a.bow transmis­
sion time and hardware control prob­
lems. The transmitter uses run-length 
encoding to reduce the volume of data, 
but you 'Ii still have about 30K to 40K 
byres for each image .. Transmitting an un­
compressed 62K-byte image al 1200 bits 
per second can take up to 9 minures. 

The transmitter and receiver will work 

when connected together, either directly 
or through modems, but you'll probably 
need to use a compuier at each end to 
handle dialing, selecting options, and so 
forth. We've used BCC-52s and BCC· 
180s, as well as ordinary PCs and ATs, 
with success. Teaming a BCC-180 with a 
9600-bps modem gives you quite a bit of 
power. This is exactly what I have done 
in a subsequent Image Wise project in the 
fifth issue of Circuit Cella.r Ink maga­
zine. There are some sample programs 
and images on the Circuit Cellar bulletin 
board system (BBS) that may be ofsome 
use. Give it a call ar (203) 871-1988 and 
see what we 've got for you. - Steve 

Teaching an Old Board New Tricks 
Dear Steve, 

Upgrading to a new system (from an 
IBM PC to an AT , or from an AT to an 
80386 system) costs not only the pur­
chase price of the new system, but also 
the replacement cost for the boards. 
Could you design an adapter so that old 
PC boards would fit into an AT bus or so 
that PC or AT boards fit into a Micro 
Channel bus? Are such adapters already 
being marketed? 

James P. Eshleman Jr. 
Philadelphia, PA 

Using your old PC 8-bit expansion 
boards in the AT bus is just a matter of 
plugging them into any available expan­
sion slot. Actually, ATs and all the clones 
I know of provide 8-bi.t slots for video 
cards, serial ports, parallel ports, and so 
on, but 8-bit cards will work in any AT 
expansion slot. Ofcourse, 8-bit memory­
expansion cards won't be of much use, 
and while it would be possible to design 
an adapter, the result would be slot per­
formance at a high price. You could also 
use the PC XT 8-bit hard disk drive con­
trollers in an AT, but the 16-bit control­
lers are considerably faster and worth the 
exJra money for most people. 

Adapting PC or AT cards to the Micro 
Channel is another story, however. 
There are system requirements built into 
the Micro Channel architecture that 

conti.riued 



PROGRAMMER'S CONNECTION �

ORDERING INFORMATION 
FREE SHIPPING. Orders wuhm the USA (lo .ver 48 
states only) are shipped FREE via UPS Ground Call 
lor APO, FPO, PAL. and express shipping ra es 
NO CREOIT CARO CHARGE. VISA, MasterCard 
and Discover Card are accepted at no extra cost 
Your card is charoed when your order is shipped 
Mall Glders please include expiration date and 
authomed sir,ina !Ure. 
NO COD OR PO FEE. CODs and Purchase Orders 
are accep ted at no extra cost No personal chec s 
are accepted on COD orders POs with net JO·day 
1erms (wi1h rn111at minimum order ot S100) are 
avallabte to quatilied US accoun ts on ly. 
NO SA LES TAX. Orders ou1s1de ol Ohio are not 
charoed sales tax. Ohio cus omers please add 5% 
Ohio tax or pro 1de proof or lax-exemption 
30·DAY GUARANTEE. Mos ol our products come 
with a 30-day documenta11on e alua11on perrod or 
a 30-day return ouarantee Please note that some 
manulacturers restrict us 1rom ollerlng guaran ees 
on their products. Call tor more information 
SOUND ADVICE. Our knowledgeable technical 
start can answer tec hnica l questions, assist in 
comparing products and send you detailed product 
inlormatwn tailored to your needs 

INTERNATIONAL ORDERS. Sh ipping charges lor 
n1ernatlona1 and Canadian orders are �~�a�s�e�d� on 

produc1 we ight The standard ra tes used are 
published rn the Fall 1988 issue or ou1 Buyer's 
Guide. U you do no1ha e a copy, please caU or 
write lor the exacl cost All paymenls must be 
made with US runds c!rawn on a US bank Please 
Include your telephone number 1• hen ordering by 
marl. Due to government 1egula11ons. we cannot 
ship to all countries 
MAIL OROERS. Please include your telephone 
number and comple te street address on all marl or · 
de1s. Se sure lo speedy computer. opetalinO sys. 
tem. dis ette size. and any applicable compiler or 
hardware mter1ace{s) Send mail orders to 

Programmer 's Canneclion �
Order Processing Deparlmen1 �

7249 Wh ipple Ave NW �
Nor1h Canion, OH 44720 �

..__ 

in'de-pen'dent (in'di-pen'dent) 
adj. 1. nOl influenced by others in opinion, 
conduct, etc. 2 nOl affiliated; sovereign in 
authori ty. -n. (in'de·pen-dence) someone 
or something independent 
FACT: 

any major dealers specializing in programming 
tOOs lex PlfSOOa/ comllJ!ers are legal affiliates or 
companies who also p.brlSh development softv.lare. 

FACT: �
PrograrTVT'ff's Connection is mt apublsher and is �
not a iated to any CorJ'l)aflY that has ever been in �
1tle oosiness Of llJJjjs/jrlJ sottw<re. �
When you come to Programmer's Connection, 
you'll lind our knowledgeable, non-com­
misioned salespeople and technical consult­
ants will give you an unbiased look at the 
products we carry. 

386 products 
386 ASM/386 LINK Dy Pnat tao �~�t� 
380 OE8UGGER11yl'l'wi.., Sdf'.qe 
NOP C-380 by �M�c�r�o�~ �' �l�d�)�I� 
NOP ForTran-386 b)fMallW.iy 
�P�C �- �M�O�S�/�3�8�6 �~�b�y�1�l�l�e Solrl.are lfllr 
PC·MOS/386 5-!M by Jhe So/l.v¥e IA 
PC·MOS/386 25-Uset b)· l?ie �~ tlllc 
VW386 0y.GC 

blaise products 
ASYNCH MAtlAGERSpeot1Corl'llscal 
CTOOLS PWSIS.O 
PASCAL TOOl.SITOOlS 2 
�P�O�W�E�l�l�S�C�R�E�E�N �~�c�.�,�.�.�,�~� 
TU<bo ASYNCH PLUS/4 .0 
Turbo CTOOLS 
Turbo POWER TOOLS PLUS/U 

bor land products 
EUREKA fqJa!JOll Sol'&' 
Parado1 2.0 Oy Ansa!Bol1"11 
Poradox386 &f Alrsa'Botln/ 
Paradox Networ!( Plld ii)' Ans.i!S-
Ouattto: The Protesslanal Spl'oadsheet 
Sidekick Plus 
Turbo 83$ic Compiler 
Ttllbo Basic Svppor1 Products AIV..-..lleS 
Turbo CCompiler 
Turbo Pascal Compile! 
Turbo Pascal 0313base Toolbox 
Turbo Pascal Developer's Toolkit 
Turbo Pascal Edaor Toalbo1 
Turbo Pa$e31 Gamewot'o:s Toolbox 
Turbo P'ascal Graphi1 Toolbox 
Turbo Pascal Numerical Methods Toolbo1 
Turbo Pascal Mor. �
Turbo Prolog Compiler llew"1nlal �
Tutbo ProloQ Toolbox 
01het Borland producls . 

c language 
C 131 O'/CNS .. 
Eco-caa Modeling Compile! &yfroson 
Latlice CCompiler lrom t..ll1'U 
Man Wiliams lei's C ""''Pff CSd 
WATCOM C6.S0y1•WCOMG'tq> l .'ew \r!w>ul 

database management 
Clarion 0-lopmenl Syslem ii)' CG1ort .. cw 
�C �l �p�p�e�r �O�y�~ ........................ 
dBASE tu 1'11s D'j' AsllCM.!ie ...... .. . " .. " • 
dBfast r:flASE • i't.is Cool> or ceFast ... . ... 
Fo1BASE + �(�l�y�~ So/1ll3le ... 
foxBASE +1386 Oy Fox �S�<�i�~� 
frontAumer ay AS/1100-lillll ... 
GenifCf ayD)fel 
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�~�9�5� 

95 
595 
595 
195 
595 
99S 
245 

175 
129 
115 
129 
29 

129 
29 

167 
725 
895 
995 
247 
200 
100 
100 
100 
100 
100 
:JllS 
100 
100 
100 
100 
70 

150 
100 

CALL 

150 
100 
450 

75 
295 

695 
695 
6\15 

99 
395 
500 
195 
395 

Ows 

389 
145 
529 
529 
179 
539 
869 
219 

135 
99 

135 
99 
99 
99 
99 

115 
S2S 
639 
725 
179 
125 
68 
68 
68 
68 
68 

285 
68 
68 
68 
68 
49 

115 
68 

CALL 

129 
69 

289 
54 

269 

639 
519 
439 
89 

249 
359 
175 
249 

Please join us in our Declaration of lndepen· 
dence. Call Programmer's Connection today 
and be sure to ask for your FREE subscription 
to the Connection, our 120 page comprehen­
sive buyer's guide. It contains descriptions for 
over750 products by more than 250 manufac­
turers, and infonnative articles by leaders in 
the programming industry. 

CALL for Products Not Listed Here 

USA ........ 800-336-1166 �
Canada.......................................... 800·225·11 66 �
Ohio & Alaska (Collect) ...... ............ 216-494-3781 �
International ............................ ...... 216-494-3781 �
FAX ............................................... 216-494·5260 �
TELEX ..............................................9102406879 �

digitalk products 
SmabtalliN 
Smanta!IVV 286 
Smanta!IVV Suppor1 UtiWties AI lllne!Jes . 

golden bow products 
Vc:adle 
�V�t�e�a�l�u�r�e �~�D�I�S�l�:�l�M�Q�I .... 
Vtealure Oeluu H.?lf10rs, !'*Y 
Vopl �~ />Sk OW!tlato7 Wit)' 

lahey computer products 
FnL·£W'16 
fnL·EW32 
F77L·fORTAAH Comp Cl' 
Lahey Personal Formn 77 

...,. TO(lllt 

log itech pro ducts 
Logilech HI RE2 Moose 'ew 
�L�o�g �~�e�d�l� Mou$e wi1h Plu• Sollware 

'M11 L0GJ0DD �
Vim IJXJJC;!l)() iPl �I�J�X�'�j�~� �
�,�, �~�·�'�1� �l�f�'�.�J�G�l�?�!�)�N�T� �

Logitec h$ilrifl$ 2Mous:e with P!O;S Soltitare 
Olli er LogHech Products 

microsofl products 
MicT9$9ft BASIC Compiler �/�.�'�~ �~� 

Mlcmoft CCompiler 5wtCOGWie-N 
Micl'0$0ft COBOl Compiler wf1ooJs •°eN VCl$0'1 
Mlcl'0$0ft �F�O�R�T�R�A�N �~�~� 
Mlcroion Macro A$$cmbler 
Mlcroso" MoouA.lli.net.es 
Microson OS/'2 Programmer·s Toolkil 
Mlcroson Pascal Compiler 
Mlcroson Ouid<BASIC 4 
Microson Cll&kC 
Microson Window< 
Microson Yfindowt m 
Microson Willdows Development Kit 
Otha Mlcmon �p�~� 

persolt products 
Smar1MOVE 
Sma1T£RM 220 
SmarTERM 240 

periscope products 
Periscope I ,.,,, &m1 
Pemcope II �~�I�/�M�l�~ Sl>lltfl 
Petbcope II· X So'iw.re U'tf 
Perisa>pe Ill IOMHl•'tlWt 

peter norto n products 
Advanced Norton �U�~ �l�i �t�i�e�s� 

Nor1Dn Commander 
Norton EdilOI 
NOl14n Guides Sj)eelylA'9"Df 

fol OSIP 
Nor1lln Utilities 

399 
439 
529 
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t3S 
115 

CAll 
149 
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CAll 
129 
89 
85 

319 
CALL 

3$9 
129 
69 

699 
89 

269 
89 

309 
399 
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100 84 
200 175 

CALI. CALL 

60 55 
80 74 

12() 111 
60 55 

695 639 
8.95 799
4n 4ZCJ 
95 85 

119 99 

149 119 
119 98 
1B9 153 
219 179 
149 119 
99 79 

CALL CALL 

295 219 
�~�5�0� 299 
900 659 
450 299 

50 10S 
CALL CALL 

350 239 
300 199 
99 69 
99 69 
99 69 

195 129 
500 329 

�C�A�I�. �~� CALL 

�1�~ �9� 135 
195 179 
3-lS l09 

�~ �~� 369 
175 139 
145 105 
395 1119 

150 89 
75 SS 
75 59 

100 65 
150 109 
100 59 

other products 
1st-CLASS ey ISJ.cL4SSEJPelr S)'5IO'l1 
AciOI Oy Ille �l�'�l�l�r�~ "�3�1�f�f G-11'.fJ 
APL 'PLUS PC STSC 
Briel oy Salro1 S: mis 
Carbon Copy Plusrt/ �~�l�)�(�)�o�Y�!� 'fe<:mt:Jot/I 
�l�l�e�s�q�v�i�e�w �l�n�m�~� 

llesqvlew API Products • lallefes o'er> 
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now Charti119 II + orJMoo &�P�.�i�.�~�'�1�1� 
HALO 88 llr �~ C)llenl.>oa 
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Circle 62 on Reader Service Card 

Use it or �
lose it! 

Use 
DataSaver 
standby unlnterruptlble 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

• Constan t AC line protection 
against power disturbances 
and In terruptions. 

• Bullt·in spi ke/transient 
suppression and EMI nolse 
fi ltering. 

• Powerfu l sizes to pro tect any 
system from the earliest Apples 
to the latest PS/2's. 
In ternational models, also. 

For more Information, call : 
TOLL·FREE 800/332·3440. 
In California, ca ll 8051541-4160. 
Or write to us at the address below. 
GSA No. GS �O�O�K�~�7�·�A�G�S�$�3�9�3� PS01 

DealerNAR Inquiries Invited 

Cuesta Sy1tem1 Corporation 

3440 Roberto Court 
San Lu is Obispo, CA 93401 
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would make adapting these cards diffi­
cult and expensive. In addition to all the 
electrical problems, ATand XT cards are 
too big to fit into the PS/2 boxes. All in 
all , adapters to fit PC and AT cards into 
the PS/2 probably won't happen. -Steve 

Translation, Please 
Dear Steve, 

I ran across some long FORTRAN 
source code recently that has what the 
1tuthor refers to as Wamier-Orr diagrams 
in place of the more generic English com­
ment lines. As near as I can fathom, 
these diagrams appear to be a sort ofcon­
densed truth table outlining the program 
logic flow. 

I'd like to know more about these dia­
grams so I can make some sense out of 
the cryptic symbols they contain. Could 
you or your knowledgeable readership 
offer any references? 

James T. Himer 
Calgary, Alberta, Canada 

Your question seemed easy until I 
started looking for an answer. Appar­
en1ly, programmers must have stopped 
using Wamier-Orr diagrams. Searching 
through back issues, /found two articles 
in BYTE: " Structured Programming with 
Warnier-Orr Diagrams" by David A. 
Higgins (December 1977) and "Wamier­
Orr Diagrams: Some Further Thoughts" 
by G. T. Wedemyer (May 1978). 

The only recent reference I found was 
the book Diagramming Techniques for 
Analysts and Programmers by James 
Martin and Carota McClure (Prentice.­
Hall , 1985).-Steve 

Hebrew Word Processing 
Dear Steve, 

What can you recommend as a current 
data book for information about soft­
ware? I once had a copy of The Whole 
Earth Software Catalog, and The Data­
Pro Report was highly recommended to 
me, but apparently neither is up to date. 

I'm hoping to get specific information 
about word-processing programs in He­
brew and a shopping guide to word-pro­
cessing systems with scientific notation 
and plotting capability. 

Ellen Dean 
Cambridge, U.K. 

I can readily U11derstand your desire to 
have a truly current software directory. 
l 'd like to know where to find one myself 

Unfortunately, in a business rhat 
grows and changes as rapidly as the 
microcomputer trade, any compendiums 
are dared before they 're published. 

The most current infomwtion sources 

are magazines such as BITE, PC Tech 
Journal, and PC Magazine. These maga­
zines contain the most current software/ 
hardware reviews, as well as manufac­
turers ' advertisementS, product notices, 
and other useful information. The manu­
facturers themselves are frequently the 
most useful information sources, al­
though one mu.st be wary ofhype. Ofthe 
directory-type publications, the one pub­
lished annually by PC Tech Journal is 
frequently the most usefu/. 

Although I can 't provide all the infor­
malion you need, I can offer some 
sources for informaticm on Hebrew word­
processing software for IBM-type PCs. 
Two companies advertising PC software 
with multilingual text capabilities, in­
cluding Hebrew, are Gamma Produc­
tions, Inc. (710 Wilshire Blvd., Suite 
609, Santa Monica , CA 90401 ) and 
MegaChomp Co. (3524 Cottman Ave. , 
Philadelphi.a, PA 19149). - S1eve 

Pictures, Hexes, and the Weather 
Dear Steve, 

I have three unrelated questions. 
For a long time, I 've been seeing 

ASCII characters used to make some 
very good printer pictures. These pic­
tures are found on BBSes all over the 
country. I was wondering how these pic­
tures are made-some cannot even be 
listed to the screen and viewed. It takes 
an 80-column prinier set to condensed 
mode and a small line spacing to make 
any sense out of the image data. Is there a 
software or hardware package available 
that can produce these picture files? 

I have a.ccess to an EPROM prog.ram­
mer. It has its own card that goes into one 
of the slots in an IBM PC (it's not a 
serial-type prognmmer; it' s like the 
$179 ones that many of the clone suppli­
ers sell), and it programs up to four 
EPROMs at once. I've seen ads for 
EPROM data on a disk that is in the Intel 
Hex format. I am not sure if my pro­
grammer will accept this Intel Hex for­
mat. Can you describe the Intel Hex for­
mat so I can determine whether or not it 
is compatible with my programmer? 

Now for the hard question. A long time 
ago, you wrote an article entitled "Build 
a Computerized Weather Station" (Feb­
ruary 1982). You used a Heathkit ane­
mometer and a temperature sensor con­
nected to a computer to tell you of the 
changes in weather conditions. I'm al o 
i nterested in predicting the weather. In 
fact, I purchased a program that , when 
supplied with a few readings (data such 
as date, location, average temperature, 
and current atmospheric pressure), will 

con.tinued 



New diskdoubler ™ �
doubles the storage capacity�
doubles the storage caJ!.acity�

ofyour hara disk �

for$189 �
Upgrade the disk drive in your PC the easy way! 

Datran's new DiskDoubler dd2000 is a 
short card that simply fits into any avail­
able slot on an IBM, PC, XT, AT, 386 or 
compatible, DOS 2.0 or greater. 

Upgrade a 20 MB d.isk into a 40 MB. 
The DiskDoubler lets you double the 
storage capacity of any hard disk 
without loss of perfonnance. No matter 
what size hard disk you have, the Disk­
Doubler will double it. 

Works With All Data. The DiskDoubler 
compresses data stored on a hard disk, 
including application programs, pro­
gram files, COM and EXE files. You will 
appreciate the doubling of capacity for 
word processing, spreadsheets, and 
database files. 

Powerful dBASE Capacity. The Disk­
Doubler is especially powerful when 
handing dBASE II, Ill and UI Plu files, 
storing on the average three times as 
much data on your hard disk, i.e., your 20 
MB hard disk will perform like a 60 MB 
disk . .. an 80 MB disk will act like a 240 
MB model. It works equally well for any 
size hard disk . . . and for only $189.00. 

Principle of Operation. At the heart of 
the DiskDoubler is a new, powerful 
high-speed data compression micro­
processor that incorporates Oatran' 
state-of-the-art data compression 
technology, which represents years of 
research and development. 
Totally Transparent Operation. Datran's 
high speed data compression technol­
ogy coupled with our extensive operat­
ing soft\vare a!Jows the DiskDoubler to 
process data at speeds compatible with 
disk operating speeds. It looks as though 
you've added a disk drive of double the 
capacity to your PC. 

Breaks the 32 MB DOS Barrier. Because 
the DiskDoubler doubles the amount of 
data your disk drive stores, it effectively 
increases the 32 MB DOS barrier to 64 
MB without any special software. 

Simple Installation. One the simple, 
fast installation is complete, the Disk­
Doubler operates in the background 
and is completely user transparent. The 
dd2000 works with your existing hard 
disk controller. 

No Formatting Required as is necessary 
with RLL controllers. DiskDoubler will 
even double the capacity of a drive 
already using RLL technology. 

Low Power Consumption. The 112 watt 
DiskDoubler eliminates the need fo r 
upgrading your power supply, a would 
be needed if an additional disk dri ve 
were added pulling 15 to 30 watts. 

Long Life Performance. With a long 
three-year limited warranty, DiskDou­
bler is a imple, inexpensive and reliable 
way to double your disk storage. 

Satisfaction Guaranteed. Datran backs 
the DiskDoubler with s 30-day no ques­
tion asked money back guarantee. 

• FOR THE DEALER NEAREST YOU OR 

L ­ TO ORDER DIRECT BY PHONE: 

3C 1-800-332-0456 

... �f�~ �~�~�{�J ... i5ATR/\N 
Uadersli ip in Data Compression Ti.0clHwlogy 

Doiron Corporotion/2505 Footh111 Blvd/Lo Crescento/ CA 91214/Phone (618) 248.{1780/FAX (618) 2d8-8788/lelex 4932115/lu:rboCom (818) 248-8789 

IBM PC. AJ ANO Dl!ASE 11. 111 ANO 111 Pl.US AAE 1'"E ITTA!::EM.AJIKS Of 1'-IE llESPEClM OWNERS 
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Or construct a bridge. Or design a circuit. Or even create a pie 

chart. With the MultiSync® Plus, high resolution graphics are well 

within reach. When used with the graphics board that was 

designed for it - the MV A 1024 from NEC- it may well be the ulti­

mate value for all your CAD and business graphics applications. 

MultiSync Plus has a 15" diagonal flattened CRT and a 

tilt-swivel base to make you more comfortable. It works with 

boards for a variety of systems, from PC/XT/AT/386 (or 100% 

compatibles) to MAC II and PS/2. It automatically adjusts its 

scanning frequency from EGA to VGA, and on up to even higher 

standards with our MVA 1024 in AT/386 based systems. 

Whether your plans are as big as a skyscraper or as small as a 

memory chip, MultiSync Plus makes the world of high resolution 

graphics more accessible. For literature or a dealer call 

1-800-447-4700. For technical details call NEC Home Electronics 

(USA) Inc. 1-800-826-2255. 
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forecast the next three days' weather and 
even draw a local weather map. I was go­
ing to rely on the local weather radio and 
the cable TV weather channel for the 
data, but when they said for three 
straight days that the high was 9°F (in 
summer), I knew I needed my own 
source for this data. I remembered your 
old article and decided that it should pro­
vide some guidance for putting together 
a computer-controlled system to take 
readings every hour or so. 

I'm not a programmer, but I figure 
that with tria.I and error I can make a pro­
gram that will do what I want. The actual 
instruments and the interface to the com­
puter is a bigger problem. Can you give 
me any clues on this? Also, is there a bet­
ter or cheaper way for measuring wind 
speed and direction? 

Don.a.Id P. Bolton 
Richland, WA 

The "primer pictures " you mention 
are reminiscent of pictures I used to 
create when I was in school (before per­
sonal computers). The technique used in­
volved creating the drawing (on graph 
paper), determining the shading or gray 
scale, and assigning characters to repre­
sent the shading or gray-scale levels. 

The character assignments followed 
the concept ofusing the density ofa char­
acter that is essentially centered in the 
character space. You can easily see that a 
+symbol has a lesser density than a# or 
a @. It would then be a simple matter ro 
code in the lines ofcharacter (even using 
backspacing to increase density) . I 
haven't experimented in this area in quite 
some rime, but since you can create the 
rules necessary to code the character 
lines, you should be able to create a pro­
gram to automate the process. This 
should be fairly easy, given that paint 
and video capture programs are avail­
able to get the image into the computer. I 
don 't know of a commercial program, 
however, that creates these pictures. 

As to your question about the Intel Hex 
format for files, this format differs from 
the normal Hex file in that the data is 
transmitted in record blocks, with neces­
sary control and checksum codes. There 
are two types ofrecords. The data record 
is formatted as 

:BCAAAAOOHH<data> .... 
CC <cr><lf > 

where : is the start character, BC is the 
byte count ofthe record data (inclusive of 
control info), AA.AA is the starting address 
ofthis record, 00 indicales that this is a 
data record, and CC is the two's comple­
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menr checksum ofthe binary summation 
ofall the previous bytes. 

The end-of-file record is formatted as 

:BCAAAAOlCC 

where : is the start character, BC is the 
byte coUllJ ofthe record's data, AAAA is 
the starting address ofthis record, 01 in­
diaues that this is an end-offile record, 
and CC is the two's complement checksum 
ofthe binary summation ofall the previ­
ous bytes. 

As you can see, it would be a simple 
process either to append or delete the 
control information. A short BASIC pro­
gram would do the trick. 

Regarding your third question , the 
methodsfor data collection ofwear her in­
formation have improved dramatically in 
recent years. Several devices are avail­
able to aid construction of these tools. 
Among them are the following: 

• Temperature measurement: National 
Semiconductor's LMJ35-series precision 
temperature transducers 
• &rometric pressure: National Semi­
conductor's LX05xxA series Monolithic 
Pressure transducers 
• Wind directions: Hall -effect sensors 
and magnets 

You 'II need to use the transducers in an 
analog environment, then convert the sig­
nals to digital information with an AID 
circuit {National 's ADC0802 is a fairly 
easy device to use). You can use the Hall­
e/feet sensors digitally for count or direc­
tion. National Semiconductor can pr<r 
vide information on these and other 
devices in its linear and digital families 
(including sample application data). 
Comact National Semiconductor Corp. , 
2900 Semiconductor Dr. , Santa Clara, 
CA 95051. 

You might consider buying a new in­
strument system thilt Heath is marketing. 
The Digital Weather Master is portable 
and has the ability to monitor tempera­
ture, barometric pressure, wind speed 
and direction, and rainfall. It also has 
some "history" functions built in. Per­
haps you could investigate adapting this 
type ofunit to your needs (it might be eas­
ier to start with a functional and calibrat­
ed unit, then create the interface). 

Concerning weather forecasting pro­
grams: I have investigated some pro­
grams (in fact, one ofmy associates went 
to great lengths to determine the reliabil­
ity ofone package). Unfortuna1ely, most 
ofthem use NOAA-derived formulas th<Jl 
are so generic in na1ure that their reli­
ability is highest in the midwest area of 

the country. Extreme northern, southern, 
and coastal users will find that they need 
tofine·tune the algorithms to their native 
area. Consequently, it's always best for a 
new user to <ktermine if the program can 
be modified (source code is provided) or 
allows for some form ofarea-dependent 
offsets. - Steve 

Have ROM Will Travel 
Dear Steve, 

I have received conflicting informa­
tion as to the possibility of removing the 
ROM BIOS chip from a Western Digi tal 
hard disk cont.roller card and inserting it 
into an empty ROM socket on a PC XT­
clone motherboard. Removing the W3 
jumper on the controller card would then 
tell the board that it should look to the 
motherboard for its BIOS. The purpose 
of these modifications is to remap the 
memory add.ress of the hard disk BIOS 
from its normal C800 address in memory 
segment C into a location in memory seg­
ment F, along with the regular system 
BIOS . lfthe bard disk BIOS were in seg­
ment F, I could set up 128K bytes of my 
HiCard board (similar to the Max-It 
board advertised in BYTE) memory in 
segments C and D and put my 64K-byte 
Lotus/Intel/Microsoft Expanded Mem­
ory Specification (LIM/E MS) window 
in segment E. 

This chip-transfer scheme was sug­
gested to me by someone in technical 
support at RYBS Electronics (which sup­
plies the HiCard board); he claimed to 
have done this himself. However, some­
one at Western Digital technical support 
said that he had never heard of this and 
did not believe it could be done. 

My computer is an XT clone assem­
bled from parts primarily from JDR 
Microdevices. The turbo motherboard 
has seven sockets for 64K-byte ROMs. 
On.ly one of these sockets i currently 
used by the ROM BIOS chip. Can the 
suggested modification be done? I espe­
ciaUy have a problem figuring out how 
two 64K-byte ROMs on the motherboard 
map into the 64K-byte space of segment 
F. If this modification is possible, would 
I have any problems with application or 
utility programs such as Norton Util­
ities, Fastback or Coretest? 

Franklin Chase 
Boston, MA 

Maybe I don't quite understand what 
you 're trying to do, but it seems to me that 
ifyou 're using EMS 3. 2 or EMS 4. 0 with 
the small frame option, you only need 
64K bytes ofspace somewhere in the first 
megabyte ofmemory in which to put the 

co111inued 



I " "An exceptiona tJ@.�p�~ �,�~ • 

"This program h 
and capabilities �~�f� all the features'I was impressed. programs costing 1�~�~�n�e�y� management 

Ir win the co t­ Le . mes as much " 
onard Hyre, PCM AA . •

effective award. · � i rmgazine 

John Dvorak. p Mago:::ine 

We appreciated those kind words. They helped �
make MONEYCOUNTS 4.0 one of today's most popu­� now also ... lar accounting/money management programs �
for home and business. But we couldn't leave well • prints any type ot pin-feed �
enough alone. So we're introducing new check and updates your �

records automatically 
• � estimates your 1988 

income lax 
• � analyzes financing options . 

savings programs .. . computes 
interest rates, loan payments ... prinls at just $29! amortization schedules 

• � manages mail lists- zip and alpha sorts-and 
prints labels and index cards MONEVCOUNTS ' 5.0 balances your checkbook ... 

• � provides password protection. fiscal year support , prepares your budget... manages your cash, 
and pop-up notepad. checking , savings, credit cards ___ prints 5 types of 

!mancial statements including net worth ... 3 types of 
inquiry reports ... general ledger. accountant's trial VISA, MASTERCARD & COD ORDERS CALL 
balance. and graphics . Its fast financial data base 
handles up to 999 accounts and 100.000 transac· 1-800-223-6925 
tions a year. 

(In Canada. call 319/395·7300) 

1 :- - .=-----------;-iMONEVCOUNTS 5.0 is a CPA-designed money man­�
agemen accounting system you can use for home or � I � UJ •Ibusiness. It's easy to use, requires no accounting �
knowledge , is menu-driven with on-line help. has a � : �~� VERSION5.0 �~� 
fast financial calculator, works with monochrome or Dep1. B S29 + S5 shipping 
color monitors . comes with a printed manual and 1s I 375 Collms Road NE 
not copy protected. I Cedar Rapids. IA 52402 

I NAME ___ 

SAME DAY SHIPPING. Order today and own I AO ORESS �

MONEVCOUNTS 5.0 for on ly $29! Add $5 shipping/ � I CITY _________ ----­
handling (outside North America. add $10). Iowa 

1 STATE/ZIP � PHONEresidenls please add 4% sales lax. 
I CHECK 0 MO EY OAOER .J VISA .J MASTERCARD .J 

I CARO# � EXP DATE 

I No. ol Product Prlc& Tolal 
Copios Eaeb 

I 
I 
I 
I375 Collins Road NE 
I ICedar Rapids, IA 52402 L 

MOllEYCOUMlS �~� S.O !Ne-e4s IB ! or 
compatlblG computer. al leas1 2S6l< 
memory. DOS 2 o01 mo• o d1 
dnves QI hard disk) 

$2900 

Stnpp•ng & �H�a�n�<�l�~�"�l�l� s �~�0�0� s 5 00 ____ _________::UTOTAL AMOUNT �~� 
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QuickBASIC 
upercharged! 

MlCROSaT a.JIC &ASIC 
PROGRAMJv\ER'S 100..IO< 

Want even more power. peed. and creativity out 
of your QuickBASIC program ? Here' THE 
MICROSOFT Q ICKBA I PROGRAM­
MER' TOOLBOX- an e ential library of more 
than 250 ubprogram , functi on . and util it ie 
de· igned to supercharge your QuickBASIC 
program . The subprogram and functi on created 
by author John lark Craig address: I. YS 
screen cont rol • mou e upport •• pop-up window 
• graphics • tring manipulati ons • bit manipula­
ti on • editing routines • engineering, mathema­
ti cal, and tali ti cal functi on • game program­
ming • interlanguage callin g • and rnor . Each i. 
practical and inventive. not gimmicky. And each 
take maximum advantage f QuickBASIC's 
capabiliti es. If you' re new to Quick.BASIC or a 
QuickBASIC pro, you're guaranteed to turn to 
this superb collection again and again. $22.95 

Microsoft Press �
Hardcore Computer Books 

Arai/able 11'/!ereirer books and oftware are sold. �
Or call in your credi1 card order. 800-638-3030 (In MD 824-7300). Refer lo ad BM78. �

Book Code 6-96403. �
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page frame. The expanded memory does 
nor go in10 this space. 

Moving the hard disk BIOS mighr 
work, bull rhink you mighl then have to 
boot wirh a floppy disk. The BIOS is pro­
grammed to scan for ROM programs in 
the memory range from C800:0000 to 
F4()():()()()(), so ifyou address ir as F800:, 
the hard disk routines won 't be found 
during system start-up. /fit rums OUl that 
the 800 part ofthe segment address isn 't 
sacred. you might be able to locale it OJ 
FOOO: and boot without trouble. If the 
ROM is relocaud to F800:, you may be 
able to boot from a floppy disk and reset 
the interrupt vector ro point to F800 and 
operate the hard disk, but I don 't know 
for sure. 

The empty ROM sockets on the mother­
board are for ROM BASIC (cassette 
BASIC), and inserring the ha.rd disk BIOS 
into thal area shouldn't interfere with the 
normal BIOS, which is only 8K bytes (the 
chip is 8K bytes by 8 bits). 

Would this cause any probl,ems with 
utilit y programs thal do special things 
with the hard disk? Probably. I haven 't 
done this. and it is impossible to predict 
how various programs will react to a 
change ofthis type. If you really want to 
do this . l think you should call RYBS 
Electronics again and see if you can get 
the full scoop. Maybe someone tMre can 
tell you exactly how to set it up. -Steve 

Fishing for IIGS Info 
Dea.r Steve, 

I'm looking for information on the 
Apple IIGS. It's pretty hard finding any­
thing. Cao you help? 

Todd Daugherty 
Chicago , IL 

Your shortage of informa1ion on the 
/JGS isn 't unusual or unexpected, al­
though tM people aJ Apple Computer 
aren't as open with infomuuion as they 
used to be JO years ago. 

The best source I'm aware offor infor­
mation is 1he A.P.D.A. (Apple Program­
mers' and Developers· Association), 
which has �~�m�b�e�r�s�h�i�p� dues of $20 per 
year and can supply development soft­
ware. as well as hard-to-find manuals 
and such , all at reasonable cost. You can 
contact A.P.D.A. at 290 Southwest 43rd 
St., Remon, WA 98055. 

Another good source ofApple informa­
tion is Don Lancaster. See his columns in 
Computer Shopper magazine and Radio 
Electronic magazine for specifics on his 
horline and mailing address. His hotline 
number is (602) 428-4703 (business 
hours, weekdays, Mountain Standard 
time). -Steve • 
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We've got a whole new family 
of tape backup systems. 
Whether you\-e got an IBM. a compat­
ible. or a 1adntosh. you ran count on 
lallgras.s. We back you with all the 
�s�t�o�r�a�~� capacity you cOldd ask for. plus 
all the feau1res. all the support . and all 
the speed you'll ever need. And we 
make it easy to protect )'Our valuable 
dara. Since all operations are automatic 

and unactended. yuu can �j�~� sec it. 
and forger ir. 

Best of all, we stand behind 
our proclucrs with the industry's 
only 3-year warranty. 
But there's one other reason why so 
many more people are asking for 
Tullgras.s. 1rs because the competition is 
asking so much more for their products. 

'llH1g1= maJrs 
intema1 and exrem:;I 
rape backup fi>'SlmlS 

for the IBM POXTW, 
PS/2 or compatibles. 

and an exremal 
wliIforJVW Mac 

Plus. SIS or 0. 

Lee Tullgrass scan backing you up. 
Call 1-800-'D\L-GRAS. Or write to: 
Tullgrass lechnologies, Inc. 
11100 \t\est 82nd St. 
Overland M. KS 66214 

I TALLGRASS �
TECHNOL031ES 

W hen i t's vvorth saving, it 's vvorth Tol lgtass 
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There's room inside for a second 
3 1/z " drive (or hard drive) and two 
51/4 11 fl 
Ch 

and C 

compatible expan ion adapters . 

A nd he 5 0 

Tandy Computers: 
Because there is 
no better value.™ 

The New Tandy®5000 MC 


• 20 MHz Intel 803 6 	 • Five IBM Micro Channel"' 
microproces or 	 expansion lots, plus two 

dedicated memory slots • 2MB RAM, expandable 
to 16MB • 80387 coprocessor socket 

• Intel 82385 Memory Cache 	 • Support MS,DOS , MS 
controller 	 OS/ 2 and multiuser SC 

XENIX operating systems• Built,in VGA graphics 

Our most powerful 
3861 based computer, 

. . . made in America. 
The n ew Tandy 5000 MC Pro, 

fe i na l ystem i cricrly bu i, 
ness, fr m the lo k f ic 
256,000-colo r VG A graphics to 
the tact ile feel of its keyboard. 

Inside i pure performance, from 
the 80386 processor operacing ac 
20 MHz to the fa t mem ry with 
cache that pr vides RAM-fast ac ­
ce to y ur data. 

The 5000 MC me wich a 
built-in l.44MB 31/z 11 flo py drive. 

ppy, hard or cape drive . 
o e from ST- 506 or E Ol-

I ·upport i coming. 

Expand the memory to 
J6MB using cwo dedi­

cated expan ion 
·lot , and you can 
·rill add five IBM® 

1icro C hannel 

MC i- a natural 
as the hub of a multiu er sy cem o r 
as a file ·erver in a 3Com® office 
workgroup. 

A Tandy 50 MC wi th an 
4MB hard di ·k drive i only 

$6999. Check out th new alter­
native in personal co mputing. 

llad1olhae 

Prrce !Pll&H 11 ~10 S!Uck Compu1~1 ~nters inc p~rucipa~n; s10c es 111<1 aell111 Mollotor ~ s.111­
1aie1y lntell Re<J TM ano;J 3861Tl.l lnl . lcro Clunnl!llTM IBM Corp 	 COMPUTER CENTERS COf'p IBM/Rev TM arxl MS. MS·OOS 
ind XENIX/Rig TM Mlaosoft Corp SCOIRtQ TM Tiit! Sma ClU! Owaoon JCom/Rtg IM 3CGm Corp A DIVI SIO OF TANDY COAPORATlON 
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