


The fast lane is fas �
0ur new Turbo structure. It's powerful. decessor, Turbo Pascal 

Pascal 3 4.0 is so coherent. easy to learn 3.0 is Lhe worldwide 
fast. it's almost and use-and with 1l1rbo standard, and with Turbo 
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reckless. How fast? 
Better than 27.000 lines 
of code per minute. That's 
much faster Uian 3.0 or 
any other Pascal compiler 
and the reason wily you 
need 4.0 today. 

Pascal. The fastest 
and the best. 

If you're just now 
learning a computer lan­
guage, learn Pnscal. If 
you 're already program­
ming in Pnscnl. you're 
programming wit11 a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
in university computer 
8cience clnsscs and with 
computer en th usiast.s 
who appreciate Pascal's 
modern programming 

Pascal 4.0-fm;ter than 
ever before. 

1l1rbo Pascal: 
Technical excellence 

Commitment to tech­
nical excel lcnce and 

I �
COMPILE 

INl1HE 
FASTllANE �

I �
I �

superiority also means 
commitment to detail. 
however painstaking. ancl 
tliat. takes time. 4.0's pre-

Pascal 4.0. we've bet­
tered that standard. 4.0 is 
clearly the world's fastest 
development tool for the 
I PS/2 series, PC's 
and compatibles-and the 
world's favorite Pascal 
compiler. 

4.0 breaks the �
code barrier �

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

Fur rhc IBM 11:-:/2 and lhr IHM and 
!:ompaq f11111 iI nr cnmputrrs 
arul al I !00% ro111p<lli hlrs. 



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

Yau '/J never Jose your 
mind, because 4.0 
never loses your place 

Whenever you re-load 4.0. 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor wiC.h the same 
file and in the same place 
as you were working last. 
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4.0 usec; logical 
units for separate 
co111pi/ation 

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

flnsh becnuse your compil­
ing horsepower is better 
than 27,000 lines a min­
ute.* And 4.0 also includes 
an automatic project Make. 

4.0's cursor 
automatically lands 
on any trouble spot 

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

4.0 gives you an 
integrated program­
ming envirorunent 

4.0's integrated environ­
ment includes putt-down 
menus and a built-in editor. 
Your program output is 
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Nows the time �
for a fast decision: �

Upgrade now to 4.0 ! �
Compatibility with • Interactive error 
Turbo Pascal 3.0 detectionI Iocation 

• lnclucles acommand lineWe've created 4.0 to 
version of the compilerbe highly compatible with 

version 3.0 and included a 4.0 also 
conversion program and • Saves output screen in a 
compatibility units to help window 

• Supports 25. 43 and 50you convert all your 3.0 
lines per screenprograms to 4.0. 

• Generates MAP files for 
debuggingHighlights of 

• Has graph units including
Borland's new CGA, EGA, VGA. MCGA, 
Turbo Pascal 4.0 3270 PC. AT & T 6300 & 

Hercules support.
•Compiles 27.000 lines • Supports extended data �

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

• Comes with a free revisedcompilation 
MicroCalc spreadsheet• Integrated development 
source code environment 

4.0 is all yours for only $99.95 

Sieve (25 iterations) 

Turbo Pascal 4.0 Turbo Pascal 3.0 
+ 

Size ol Executable FrJe 2224 bytes 11682 bytes 

Execution speed 9.3 seconds 9.7 seconds 

01 ,..., on ii" 8MH1 18M Al 

5ulee !tie •S 100 to aa;nerl<l:e " ill'lell oe corroled °" progr;n \Ibo tll g,.. 
,,., • """ ol - !ru'.h ll!lor 0 rl'.!lry 

Compilation of GO.PAS (1006 lines) 

! Turbo Pascal 4.0 Turbo Pascal 3.0 
Compilation speed 

-
2.2 seconds 

--- ­
3.6 seconds 

Lines per minute 27.436 16,750 

G 0 PAS D11 on BMHz IBM AT 60-0ay Money-Back Guarantee·· 

For the dealer nearest 
you or to order call 
(800) 543-7543 . 
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Lisp 
Contents �
os � PRODliCTS IN PERSPECTl\ ’E 
67 � What’s New 

89 � Short Takes �
QuickShare �
Agenda �
Word 4.0 �
Portable Vectra �
Coldblue �
Ask Dan About Taxes & Tax Preparer �
VOPEX-2 M �

m•er Stor y 
I00 Multiscan 

Color Monitors 
by George A. Stewart 
These versatile displays �
let you use �
today• s wide range �
of graphics adapters. �

RC\’iew 
117 Compaq Flex.es lls Muscles 

by Mark l. Van Name 
The Compaq Deskpro 386/20 offers the highest level 
of PC performance yet. 

129 The Tandy 4000 
by Mark L. Van Name 
A solid AT-compatible 80386-based system. 

135 Datavue’s SpPT"k and Snap l +I 
bv Alex Lane 
Two laptops that anempt to break away �
from the crowd. �

142 Micro Channel Memory Boards 
bv Jonathan Shiel/, Bud Smirh , and Curris Franklin Jr. 
Alook at seven memory boards for the IBM PS/2 

50 and 60. 

146 A Quintet of WOR.l\1s 
by Way11e Rash Jr. 
Five write-once optical disks for the IBM PC 
and compatibles. 

153 Turbo Pascal 4.0 
by Walrer &mks 
A new modular design di sintegrates the 64K-byte 
barrier of earlier versions. 

156 MPW C for the Mal• 
by Mike Wilson 
A software development environmenr 
for the 68020/68881. 

165 dBASE Msc vs. McMsx 
by Namir Clement Shammas 
Ashton-Tate and Nantucket Corp. move 
into Macintosh software with database packages. 

168 MatbCAD 2.0 
by George A. Srewart 
A mathematical scratchpad for MS-DOS computers. 

172 RS/l Resean:h System 
by Harley P. Macon 
A powerful and easy-to-use data-analysis package . 

Columns 
179 Computing at Chaos Manor: 

Life arter La'l Vegas 
by Jerry Pou me/le 
Jerry tries out new products for the 386, 
a Mega ST, and a huge COMDEX. 

199 Applications Only: Shortcuts for Simplicity 
by Ezra Shapiro 
MaclnTax and TaxView , a brainy printer cable. 
TopDOS, and PowerStation . 
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206 � Introduction 

207 � Lisp: A language for Stratified Design 
by Harold Abelson and Gerald Jay Sussman 
Lisp's power to express abstractions is illustrated 
in several programs written in the Scheme dialect. 

221 � Semantics of Scheme 
by William Clinger 
This modem dialect of Lisp is an excellent medium 
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229 How Lisp Has Changed 
by David S. Tourerzky 
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Camera-ready 
2X artwork trom on HI or HP pen ploMer 

The Smart Buy. Guaranteed. 

Still priced at $895, smARTWORK 
is proven, convenient. and fast. 
Our money-back guarantee lets 
you try srn.AR1WORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. Thars smart work. 

System Requirements 

D IBM PC. PC Xl or PC AT with 38LIK 
RAM. ond DOS V2.0 or later 

D IBM Color IGraphics Adopter with 
RGB color or B&W monitor 

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

D Houston lnsfrument DMP-40. 41 , 42. 
51. 52. or HewleM-Packord 7Ll70. 
7475. 7550. 7580. 7585. 7586 pen 
plotter 

D Optional Microsoft Mouse 

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

... 

.........._Lorpi:IPOkJri "J.J.:1CAl•.1 

1 .........-­..t)-ll 

Kee �

become a part of the software. 
smARTWORK is an even better 
value. Thot's why vve 

Currenl Veislons 
VI 1r l 

smAf<IWORI( V1 JrS 

offer it with a thirty­
-back 

Using on Epson or IBM dOt-matnx 
prin1e1. y0u con crea!e 2X orlw-o!'k and 
1Xor 2X checkplots in o fraction of the 

Getting Smarter �
Smarter Artwork 

Three years ago, Wlntek engi ­
neers created smAR1WORK to 
reduce the time and tedium of 
laying 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. smARTVv'C)RK keeps 
getting better. 

smARl'NORK transforms 
your IBM PC into o PCB CAD system 

Interactive routing, continual 
design-rule checking. pad shav­
ing. and production-quality 2X 
artwork have always been a part 
of smAR1WORK. And now that 
many customer suggestions have 

D Quick printer 2X checkplots 
D Additional drivers for printers 

and plotters 
D Optional drill-tape and 

Gerber photoplotter utilities 
D AutoCAD .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

doy money
no-nonsense 
guarantee. 

hrne harid-taping requires 

___....._ _____••_. __ 

Cirr:lr 1S6 on Rt.adtr Stniu Card 

New smARTWORK Features 

D Silkscreen layer 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 created with a 

single command 
D Solder-mask and padmaster 

plots generated automatically 

2" by 4" section of a 1O" by 16' double-
sided board with silkscreen layer 

, ___.....__.,.. ____......, 
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EDITORIAL �

News and Technology �
There's something different in BYTE this �
mooth . It 's a change that appears small, �
but-like the tip of the proverbial ice­�
berg-represeats something fur larger. �

This month, our Microbytes section is 
33 percent larger. That 's the "small" 
part. But it represents a larger internal 
cha.nge here at BYTE: we've created a 
brand-new "News and Technology" de­
partment headed by Rich Malloy, our se­
aior technical editor in New York. 

This new department is the first visible 
sign of many operational c.hanges we have 
under way here at BYTE: we've literally 
outgrown the internal structures that 
served so well for BYTE's first decade. 
Now, starting with the department that is 
BYTE 's eyes and ears in the microcom­
puter industry, we're taking a critical 
look at the way we operate-all for the 
purpose of making BYTE more respon­
sive , flexible, timely , and just plain bet­
ter than ever . 

Here 's what Rich has to say about 
BYTE's new news department: 

"The What 's New and Microbyte.s sec­
tions of BYTE have consistently been two 
of the most popular parts of the maga­
zine, and dese rvedly so. What's New 
presents the vital facts about new signifi­
cant hardware and software. Microbytcs, 
on the other hand, provides important in ­
formation about new technology . In botb 
cases, we don't waste your time.: every­
thing 's presented in a short and easy-to­
read format. And-unlike what you find 
all too often in the me-too microcomputer 
news publications--we never merely re­
package press releases. We pre.sent only 
the most sig:nificant a.od factual material, 
frequently the result of undupl icated 
original reporting and research." 

Microbytes �
Dennis· Barker. who coordinates the �
Microbytes section of the news operation, �
agrees: �

"In M icrobytes, we talk about research 
and developments that will eventually 
change the W'llY you use your computer, 
change the way your computer works. We 
write about innovative uses of personal 
computers. regardless of brand name. 
Some stories are based on information 
from the R&D departments ofthe kaders 
of the microcomputing industry, but 
others derive from the less-splashy but no 
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less important work done i.n some plai.n 
little room somewhere by someone you 
have probably never heard of: No matter 
what the source, if their work is likely to 
alter the way you use your computer, 
we'll cover it. You won't find stories like 
these in other c.ompute.r magazines. 

"Or anywhere--except in the on-line 
version of Microbytes on BIX. Each 
weekday we run new stories on computer 
technology and the computer industry. 
We cover R&D, industry seminars and 
events. and new and forthcoming prod­
ucts. We also provide daily live coverage 
of big shows like COMDEX, where we. 
unleash a whole pack of reporters and 
editors on the show floor . 

"BIX users can se.nd us messages on­
line asking for information about the 
show, about what's been announced, 
about a certain new product, about what a 
certain company is doing, and we do our 
best to track down answers for them. The 
electronic media lets us be timely as well 
as interactive . Our on-line readers can 
zap us a message right after reading a sto­
ry . And we get right back to them . Have 
you ever tried getting in touch with a par­
ticular reporter at a newspaper? I don't 
think too mnny publications offer such 
lines of commun.ication." 

Short Takes, and More 
The new News and Technology depart­
ment is also responsible for our Short 
Takes section, where we present concise , 
hands-on evaluations of brand new prod­
ucts-so new , in fact, they onen haven't 
officially been released for sale. AH our 
Short Takes are staff-written. so you can 
be assured of the quality and objectivity 
of the information we prese.nt there. Anne 
Lent has bee.n doing an excellent.job put­
ting tllis section together. We will be-con­
siantly fine-tuning and improving it in the 
future. 

Of course, making improvements on a 
quality product is rarely easy. whether 
you are talking about Short Takes, or the 
entire News and Technology department. 
But here's what Rich Malloy bas in mind: 

"We want to make. our inforrna1ion as 
accessible as possible: Imagine the high ­
quality What' s New section, bUI with 
more photographs and technical graph­
ics. Now imagine a phone service that 
you can call to rece.ive the latest eompmer 
industry news, even if you are miles away 

from your computer. Heard a rumor 
about a new '386 machine? One simple 
phone call and you'll find out for sure. 
And now imagine a Hypertext- style 
roundup of all of the news for a particular 
period of time. Sound interesting? Stay 
tuned." 

First, and Best 
Actually, none of this should be sur­

prising . You and I and the BYTE staff are 
-in one form or a.nothe:r-involved in the 
most cxcitiag industry in the world, per­
haps the most exciting industry of all 
time . And aot on1y is there a tremendous 
amount of news being developed , but a 
number of new channels of distributing 
that news are also being developed. It' s 
only fitting that the most prestigious pub­
lication covering this industry should 
have the best and most up-to-date news 
coverage available : Bear in mind that 
BYTE has an unsurpassed track record of 
innovation, from being the first real mag­
azine to devote itself solely to small com­
puters, to becoming the first and thus 
far, only magazine to have its own com· 
putcr conferencing service . Our history 
of firsts is a pointer to innovation in the 
future . 

If you have news-product and tech­
nology developments, or any intonnation 
you think other computer users wuuld 
want to know about-give us a call. (lt' s 
no problem if you need to speak 
confidentially .) 

You can reach Rich Malloy (News and 
Technology ) in New York at (212) 512 ­
3175. Dennis Barker (Microbytes), Anne 
Lent (What' s New and Short Takes) and I 
are available in New Hampshire at (603) 
924-9281. Or. if it's more convenient, 
you can call our West offices in San 
Francisco at (415) 954-9718 or in Costa 
Mesa at (714) 557-6292. The full mailing 
addresses for all our branches appear on 
page 4. All our s1aff is al so available 
through BIX. 

In the computer bu si nes as in any 
business, constant innovation anJ atten­
tion to quality arc part of the foundation 
for That\ the way we feel. and 
that' s what we will provide. But what's 
more important is how you feel. As al­
ways, we welcome hearing from you. 

-Fred Langa 
Editor In Chief 

(BIX name: flanga) 





The new Diconix 300w. So quiet, so s1nall, so fast, its th 
for the Diconix 150. Before you decid 



>nly wide-carriage plain paper printer you could mistake 
)Il aPC printer, reflect on this. 

.,,. 
- -,,... 

A Kodak Company 
3100 Research Boulevard 
Dayron, Ohio 45420 
1-800-DICONIX 

• Semi-automatic paper handling 
• 308 characters per second 
• IBM & Epson emulat ion 

Circle 65 m1 Reader Service Card 



At 6.4 pounds, the newTIOOO is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (it's about 
a foot wide and not even that deep) liesall the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
720KB 31/z"floppy drive, plus MS-DOS 2.11 
in ROM. 

And better still, you can choose our 768Card, 
which can be configured as EMS memory or as a 
battery-backed disk. So you can load your 
software onto the 768Card-which then ads like 
an invisible second drive-and get even faster 
access to your programs. 

Ofcourse, the IBM-compatibleTIOOO 
offers you some other very intelligent options. 
Like a numeric keypad and a 1200 bps Hayes ­
compabbJe internal modem 

So it's no wonder that a source as authoritative 
as PCWeek would say theTlOOO is "light, but 
no featherweight in performance." 

All in all, it's the perfect way to go to work with­
outgoing to work. Or to get home early, even when 
yotill be working late. 

Call l-800-457-7777 to find out more about the 
full line ofToshiba PCs. 

And see how it feels 
to pick up the most 
portable portable in 
the world. Nothing 
is as easy to take. 
Except. maybe, 
its price. 

l nf1l(1r.ntuin. I l.1)'t"_!o rrllHU.• t l·d 
i r 1•f Hi1\r...: {Z(M Ji i •nt1u i• • rei(11llf"I (-d
tRIL'Tilar\. ,1f lnh·nwtinnal Bu.,J..,.. .. Mai·hmn ( arp..rah'9 

In Touch with Tomorrow 

TOSHIBA �
1i..hht Amonot In(:., lrdo11m1ttill Sya!nlll 



HP's NewWave Designed for "Seamless 
Integration" of Applications 
Hewlen-Packard hopes to step into the 
vanguard of integrated IBM PC software 
devefopment with its NewWavc appH­
cations environment. A version for de­
velopers ships this month, the com­
pany said. NewWave is a graphical. 

environment for working 

Wh.ile Nc.wWavc can run any MS­
DOS application , software developel'$ 

party con,versations because 

must write additional code to make an 
application and its data appear as a 
'' seamless object" ·n the NewWave en­
vironment. The process of integrating 
DOS applications into NewWavc is 

• 
... - -, -

.. ' 
.... 

Feeling left out of those dinner-

everyone's discussing neural 
networks and you're stiU trying to 
figure out local-area networks? 
DAIR Comput.er Systems (Palo 
Alto, CA) has something that 
might help: a program called 

-

L 

Net'wurkz, Which the company 
says is a neural net tutorial and 
simulation package intended to 
serve as an introduction to neural 
modelin and associative mem­
ory concepts. The $79 .95 pro­
gram runs on an IBM PC with 
I 92K bytes of memory and MS· 
DOS 2.0 or higher .... We saw 
a prototype electroluminescent 
yellow-phos9hor display , in­
stal led in a Dynamac portable 
Macintosh, from a Finnish com­
pany named Lojha. The Finluit 
MD640.400 is a flat-screen, 
high-resolution unit with a re.solu­
tion of 640 by 400 pixels and a 
viewiJlg area of 4.8 by 7 .7 inches . 
It's only 0. 7 inch thic and con­
sumes less than I 6 wans of 
power . . .. Plan.ar Systems 
(Beaverton, OR) also has a new 
electroluminescent display. an 
EGA-compatible unit with a reso­
lution of 640 by 400 pixels and a 
bright-yellow viewing space of 5 
by 8 inches. The EL8358HR 
consumes from 5 to 10 wans . .. . 
Scientists at TBM's Almaden Re­
search Center (San Jose CA) say 
tbey've produced 31/z-inch disks 
that can hold a mighty 10 gigabits 
of information , which a spokes­
person told Microbytes is equiva­
lent to 620,000 typewritten 
pages . IBM also says that 's more 
than 50 times denser than any 
disks on the market today . That's 
incredible, but several industry 
watchers said they'll get more ex­
cited when they see devices that 
can read those disks . .. . Turbo­
Power Software (Scotts Valley, 
CA). which produces an add-on 
tool ca.lied Overlay Manager for 

conri11ued 

with and integrating data from multiple 
applications . The core of NewWave is 
the Object Management Facility (OMF) . 
which enables users to produce com­
pound.,documents that can contain data 
from multiple sources and of different 
types, including text. graphics, voice. 
and scanned images . Each type of data 
is an ' 'object" in the document. New­
Wave keeps track of the. objects' source 
applications. 

While Microsoft's Win ows 2.0 and 
Dynamic Da a Exchange (DDE) allow 
linking of data from different applica­
tions. NewWave extends his capability 
by making the integration,, "seamless, " 
or invisible to the user. Using "hot con­
nects '' between applications, any mod­
ification of an object automatically 
updates other related objects . Modifi­
cations performed within an application 
appear simultaneously in the com­
pound document . 'The important d,istinc­
tion between OMF and DOE is that 
NewWave " remembe.rs" the links. It 
maintains "persistent links ," in the 
words ofRP' s Bill Crow. 

At a demonstration, HP representa­
tives illustrated " seamless integration '' 
with a docume t that contained text 
from word processor, pan of a spread­
sheet from L-Otus 1-2-3, and a graph 
from HP s Drawing Gallery product , 
which graphs the 1-2-3 data . All these 
data types are oojects that can be manip­
ulated or mocffied directly in ttie docu­
ment. For examp e, to change the data in 
the spreadsheet. you move the mouse 
pointer to the spreadsheet image in the 
document. After ron double-click the 
mouse. Lotus 1-2-3 appears m;1 the 
screen with the spreadsheet data . You 
modify lhe data, exit 1-2-3, and you ' re 
back in the document with ilie i;nooifi­
cations automatically integrated. The 
Drawing Gallery graph is lso auto­
matic.ally updated. 

called "encapsulation," of whicn there 
are three levels . At the lowest the 
MS-DOS application can simply be run 
from within Ne.wWave. This leve.I re­
quires virtually no additional software 
development. The application Is simply 
added lo the NewWave DOS applications 
menu. 

At th_e next level, the data from a 
DOS application can be represented as a 
NewWave. icon that you can place in 
any compound documenc An icon 's 
data can simply be "dropped" into a 
compound document by dragging the 
mouse. An important feature of sec­
ond-level obje<Sts is that they can be 
" browsed " without the source applica­
tion be.ing loaded . For example, you 
could browse or inspect a si>_readsheet 
0[ graphics image simply by selecting 
the object 's icon . This capability could 
be very useful in a network environment 
in which some workstations may not 
have access to the source applications. 
This level of encapsulatfon requires "a 
few hours ·· of work for the software 
developer, according to HP 
representatives. 

An example of the second level of 
encapsulation is a voice-mail system 
developed for NewWave by Forum Sys­
tems (Sama Barbara, CA). An electronic 
voice-mail message appears as an ob­
ject in the NewWave envjronment. 
which, while mainly useful for e\ec­
trQ.n1c mail. could also appear as an ob­
jccLwithin a compound document. '(ou 
could, for example, include in a docu­
ment an icon a voice-mail 
message that could be " replayed" by the 
reader of the document. 

At the highe.st level, the application 
is fully integrated into New Wave by " hot 
connects" and automatically updates 
related NewWave.objects, as in the earli­
er spreadsheet example., This level re­

conrinued 
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Borland's Turbo Pascal 4.0, is 
working on a debugger for that 
language implementation . It will 
be called TDebug 4.0, a spokes­
pe,rson said .. . . Power R (Seat ­
tle, WA) is selling a video adapt ­
er board and a " specially designed 
monitor" that looks an awful Jot 
like an Apple IIGS monochrome 
monitor. That ' s because it is a 
lIGS monitor. But it's been modi­
fied io conform to Macintosh 
\'ideo. The $499 Macl..arger mon­
itor/board retains the-512- by 
342-pixel Mac resolution but at a 
larger size . Power R says the 
board can be used with multiscan 
video projectors .. . . fdeas 
might be as easy to find as black­
flies in New Hampshjre in the 
springtime, but venture capitalists 
aren 't. lnfoprobe (Sunnyvale, 
CA sells the Venture Capital Di­
rectory on disk (for MS-DOS 
machines). It lists more than 100 
venture firms in California and I 
what kind of ventures they like to 
spend their mqney on (89 per­
cent say they ' re interested in com­
puter- related projects, but only 
9 percent are into real-estate en­
deavors) . ... "The Micropro­
cessor Report" is a newsletter 
"for designers of microproces­
sor-based hardware., " says editor/ 
publisher Michael Slate.r, who in 
his spare time wrote a book called 
Microprocessor-Based Design . 
Subjects Slate( and associates 
cover include coprocessors, 
slave processors, controllers, 
RAMs. FIFOs de.velopment 
tools and buses. Annual subscrip ­
tion price is $195 . Contact 
MicroDe.sign Resources (Palo 
Alto, CA) at (415) 327­
9273 . . .. You're the Unix ace at 
work. All day long you 're an­
swering questions about vi and 
grep and awk . Well , y9u might 
want to point out to your col­
leagues that UniPress Software 
(a Unix software vendor) and 
Concentric Associates offer 22 
courses aimed at helping use(s and 
organizations learn Unix . The 
Unix Training Center offers 
classes, at your site, for $100 
per student per day (but there.'s a 
minimum of$1300 per day) . For 
more information, phone (2011 
287-2130 . . . . The Computer 
Musician's Source Book covers 
products such as computers 

quires extensive development 
work, comparable to iniegrating an ap­
plication jnto Windows.2.0. 

NewWave also includes a built-in 
help facility 1ha1 can be accessed by any 
integrated application. The developer 
needs only to write the text for the help 
facility and specify the appropriate 
context-sensitive index pointers . 

The other main component of New­
Wave is an "automated t,ask manager" 
called the Agent . The Agent is similar 
to a macro processor but can record 
commands applying to dif(erent MS­
DOS applications. The Agent uses 
scripts written in the NewWave Task 
Language. You can use the Agent to 
schedule automatic e.xecution of repeti ­
t.ive tasks at a particular date and time, 
for example. 

The NewWave developers' toolkit 
will be available this month for $895, 

HP said. A five -day training class cost 
$1100; three of telephone tech­
nical support costs $1000 . The end­
user run-time version of NewWave will 
be priced at $195 and will be available 
in the second half of 1988 , according to 
HP . The NewWave system requires 
Windows 2 . 0 and al least 2 megabytes of 
RAM . 

While NewWave furt,her complicates 
the marketplace for software developers. 
HP believes it will be fairly easy for 
developers to build ex.isting appl ications 
into NewWave. The big question, 
though , is whether developers, already 
faced with se.veral enviromnents to 
work in, will design programs for New­
Wave . HP spokespersons stated that a 
version of NewWave is in the works for 
OS/2 and that HP is working closely 
with Microsoft "to bring DDE and 
OMF closer together." 

co'mputing Speeds"Up . 
·01d, Slow Hardware 
Just about every young computer com­
pany wants press coverage. But few get 
the kind of ink received by Saxpy 
Computer Corp. (Sunnyvale, CA , 
which recently made the news when an 
employee was arrested on espionage 
charges for allegedly selling secret<; to 
the Soviets. At first , many technologists 
were skeptical of the government 
charges, believing it was just another 
attention-getting ploy on the part of the 
feds . As details about Saxpy and its Ma ­
trix I supercomputer architecture 
came known, however, those skeptics 
began 10 express concern. " aybe the 
Russians really did get something after 
all , ., one engineer said to Microbytes. 

What is so surprising about the Ma­
trix 1 supercomputer, and what makes it 
ideal for Soviet applications, is that it is 
based on "old" hardwarer technology. 
hardware that is close to where Soviet 
supercomputing currently is . Conse­
quently1 the information the Soviets 
bought may enable them 10 squeeze 
higher performance ou1 of their old 
hardware. 

"We make no bones about it ," 
Saxpy vice president Joe Straub said. 
"Our hardware technology is old and 
slow. It is really amazing that we arc 
able to attain such speeds with rela­
tively slow technology ," 

What Saxpy has focused on and 
what the So iets may now have access 
to, are advanced algorithms that enable 
slower architectures to perfom1 at super­
computer speeds of up to 1000 million 
floating-point ope.rations per second 
(MFLOPS). Saxpy claims, for in­

· · · 
stance,, that the Matrix 1 can perform al 
the same rate as a Cray-2 and up to I0 
times faster than a Cray X-MP/24. But 
because the Matrix I hardware is based 
upon commercially available compo­
nents (unlike the Cray), the price is 
much Jower. A Matrix I is priced at be­
tween $900,000 and $1 .8 million , 
while a Cray-2 runs from about $8 mil­
lion to $25 million. The Matrix 's stan ­
dard TTL and ECL components not only 
contribute to a lower price tag, but they 
also enable a smaller size. lou'er power 
requirements, and an air-t ooled design 
that does not require special 
refrigeration. 

"In designing the Matrix I, we In­
tentionally tried to limit the hardware 
technology and tried to use off-the­
she)f components ," said Straub. "Most 
of our work is in the algorithms." 

By focusing on the software instead 
of the hardware Saxpy is able to imple­
ment a computing sti:ategy called '' ma­
trix computing." in which structured al­
gorithms are used to process large, 
multidimensional blocks of data. The 
Saxpy approach links up to 32 parallel 
pipelined processors, creating a single ­
instruction, multiple-data (SIMD) ar­
chitecture to work on up to six dimen­
sions of a problem simultane-0usly. 
The processor can perform up 10 32 
floating-point multiplications and 32. 
floating-point additions or subtractions 
simultaneously, The system runs under I,the VAX/VMS operating system and is 
programmable in FORTRAN-77. C. 
Pascal , and Ada. 

conrinued 
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M ix presents PtM'ef C ... Ournew cost­
efficient a1ternati'.£ to high-priced C compilers. 
Now you can create high -performance programs 
without spending all your hard-earned money. But 
price Isn't the only reason to choose P<Mer C
the competition. 

C ompare the performance. Pov.oer C's integrated 
i\4ake SIMS you time and effort by automatically 
managing your large programming projects. And 
with PO">ver C. your programs can be as large as 
available memory. As for speed, the performance 
chart speaks for itself. PO\ver Cexecutes most of 
the benchmarks faster. And C creates 
smaller EXE files, out-performing the competition. 

Pertormance Chart 
(9"ecutlon times In seconds) 

Power C MSC Turba C 

1) fib• 23.8 47.0 26.4 

2) sieve· 'Zl.6 40.2 25.5 

3) !dbl" 3.5 9.0 9.6 

4) dlskio' 13.5 14.2 14.3 

5) repo11·· 11.0 86.3 60.7 

6) drystone.. 36.6 38.2 31 .8 

Compile/Link 73.9 187.6 81.4 

EXE File Size 25120 29008 27184 

Benchmarlci from Dr. Dobb's Journal" & C-Omputer 
Language••. First lour programs tas! 1) !unction calling. 2) 
loops/integer math 3) llOatlng point math. & 4) disk VO Pro­
grams 5 & 6 simulate typical appiicalions. Tasts compiled 
lrom command line using Make supplied with each ccm­
piler. Tests run on 8 MH7. AT wllh medium model of f'oiover 
C 1.0, MS (Microsoft) C 4.0. & Turbo C 1.0. 

Circle 159 on Reader Se,,,ice Card 

The $19.95 High-Performance C Compiler 
Technical Specifications 

Power C includes: Power C compiler with Integrated 
Make, Power C linker. Power C Libraries. Power C 
book. and support ror... 

..- ANSI standard 

..- IEEE float ing point 

.,, 8067160287 coprocessor 

..- aute>sensing of 8087180287 
.-L automat ic register variables 
2:'.... model (near & lar pointers) 
-!:'..... CGA. EGA, & Hercules graphics 
Oplions are... 
_..;:::_ Library source code 

eco business math 

O roer Pu.Yer CnCM- bi' call ing our toll free number 
or mail the coupon to Mix Software, 1132 Com­
merce Dri'A:, Richardson, TX 75081. 

1·800·523·9520 
For technical support and for orders inside Texas 
call: 1·214·783-6001 
Minimum 5't1nem Aequiremen11 : 

MSOOS or PCOOS 2.D or lllier. 256K memory. 2 floppydrivas 
or hanl drMI recommended. Runs on IBM PC, XT. Al: and 

al!d IBM PSl2 mOdel 25. 30. 50, so.or BO. 

60 day money back guarant&e 

Name 
Strem 
City 
Siate " Ip 
Telephone·--- --------­
Paying t:ff: O Check D Money Order 
D Exp __ 
Computer Name Disk Size 

Product(s) (Not Copy Protected) 
0 Pl:mor C ($19.95) $ ___ 
D Library Source Code ($10) $ ___ 

l 1neludH An l!Ll.!.1tmbU1 rJ 

0 BCD Business Math ($10) $ ___ 
Texas Residents add BD/o Sales Tax S ___ 
Add Shipping ($5 USA • $20 Foreign) 
Total amount of your order $ ___ 

Power C Is a trademarl< of Mix Soltware. 
Microsolt C tS a registen>d lrndomar1< ol Microsoll Corix>ratioo. 
Turbo c IS a rug[Slcroo lrademar1< cl Borland lnterna!ional. B 
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C ompare the functions. With <Mr 400 functions, 
the CHbrary is vastly superior. Our library 
is a superset of Microsoft Cand Turbo C. Plus. 

added an extensiw. set of graphics functions 
for drawing lines. boxes circles, pie charts, 
and more. 

C ompare the portability. Power C supports the 
latest features of the proposed ANSI Cstandard. 
Plus, Power Cis compatible with both Microsoft 
C and Turbo C. Ali of which makes it easier to 
move programs to and from Power C. 

C ompare the documentation. Our competition 
assumes that you're already a Cwizard. We don' t. 
POY.!er Cincludes a step-by-step tutorial and sam· 
pie programs with every function. With our com· 
plete documentation, programming in Ccouldn't 
be easier. 

Cis factors less And the source 
code to our function library is available at a 
fraction of their price. 

Price Chart 

C Compiler 
Power C 

$19.95 

MSC 
$450.00 

Turbo C 
$99.95 

Library Source 
Code Option $10.00 NIA $150.00 

Total Cost 
with Source $29.95 N/A $249.95 
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software, keyboards (like on a 
piano), and o er music hard­
ware; runs arucle.s like "Ethical 
and Legal Use of Software "; and 
lists user groups and dealers and 
manufacturers. The book is put 
out by the Computer M'usicians 
Cooperatin (Peoria, IL) and 
costs $75 . Phone (800) 342-5246; 
in Illinois, dial (309) 685­

.... Analog data-acquisi­
tion interfaces for personal 
computers is a big-bucks busi­
ness , according to Venture De­
velopment Corp. (Natick, MA). 
The consuhing firm says total 
shipments of such intei:faces were 
worth $141 million last year . 
Demand for analog D/ A plug-in 
boards will be gre.ater than for 
add-on chassis and modules. the 
company projects, because of 
their lower cost . . .. And for our 
finale this month. some hyper­
quotes from hypertext piont er 
Ted Nelson: 

On the Macintosh : "The Mac 
intosh is simply a paper simulator. 
Think of all the virtual forests 

cut down to supply ,Macin­
tosh screens. We have deforested 
the American mind , my friends." 

On CD-ROM: "Information 
lords offering information to infor­
mation peons." 

On his own foresight : " In 
1960, rwas sure sere.ens would .re­
place paper publishing by 1963. 
I was always in the forefront but 
that was Q7 years ago.'' 

On what it takes to be a good 
programmer: Programmers wfio 
prefer to drive a shift car are not 
' positioned to design interactive 
systems. Shift cars are an inane 
complication in the process of 
going forward and backward." 

On the concept of databases 
and spreadsheeis: "Compartmen­
tal iJ.ed and strati fied pro­
duce compartmentalized and strat· 
ifie<l minds.,. 

bn user-friendliness: "I have 
enough trouble socializing with 
people. I don't need some object 
saying 'good morning' to me.'' 

Definition of the "chipmunk 
mentaJity " : " People rushing to 
the next copy of' BYTE to find 
the nexr table of instruction sets. 
There is very little importance in 
instruction sets." 

• �

So far, th.e Matrix I supercomputer 
has been used primarily for solving 
complex scientific and engineering 
problems, most of which involve signal 
processing. The federal government , 
for instance, is using the Matrix I to si ­
multaneously process several radar sig­

nals to more accurately determine the 
speed , location, and size of an object 
that's being tracked. 

"Matrix computing is a new type of 
computing," said Straub. "and we be ­
lieve it wjll move th,e technolog 
forward ." 

Will Hypertext Save Mankind? �
Calling ,hypertext ' 'the next step in lit­
erature," the man considered the con­
cept's creator urges software develop­
ers to adopt his approach, In a recent 
rambling presentation to the Software 
Entrepreneur 's Forum in Palo Aho, Cal· 
ifornia, Ted Nelson offered his Project 
Xanadu as a "back end" for soft are ap­
plications using his concept of "nonlin­
ear. nonsequential'' text. linked in a 
global 1 docuverse" that will eventu­
ally store millions of documents accessi­
ble to mill ions of users. Nelson· s Proj ­
ect Xanadu presently consists o[ about 
I 35K bytes of compiled 68000-based C 
code. which runs on Sun and Apple 
Macintosh machines . 

Hypertext. said Nelson. "is a liter· 
ary concept and a cultural watershed. 
Hypertext is an ongoing parade of 
documents, linked to previous docu ­
ments and pointing to future nes. " 
Nelson envisions an enormous local area 
network linked to " Xanadu file 
servers," in which millions of people 
can partjcipan: writing and reading in ­
fom1ation at "mom and pop Xanadu 
stands" all over the world. 

"The present·day computer world 
stinks," aid elson. "What we see out 

there is an unholy mess; thousands of 
incompatible file and programs created 
by artificial distinctions between pro· 
gram types. " In Xanadu, there is no dis­
tinction between text, databases. 
spreadsheets, or any other data struc­
ture . Xanadu is a ''write-once" system 
in which e ery entered document is as­
signed an address in a huge. virtually 
limitless address space. The Xanadµ ad­
dress str cture consists of document 
addresses and document " spans" 
(groups of documents). which are 
linked by a new mathematical system 
called Tumbler' Arithmetic , Nelson 
said . 

Not on y does Nelson propose to 
the. way computers are 

used; he proposes to save the human 
race . "The objective is to save humanity 
before we send it into the garhage pail. 
We must remove the TV -induced stupor 
that lies like a fo across the land." 
Nelson said he wants to '' make the world 
safe !Or smart chiJdren . .. 

" Xanadu is not a conventional proj­
ect," Nelson safd. "This is a religion . 
The proper person is one whose mind 
is free to roam . (For more Nelsonisms 
see toi month 's N'anobyte . 

What's a Company Like Lotus Doing at a Sho'W: �
Like Wescon? 
Despite all its talk aboUL Corporate 
America, Lotus Development (Cam­
bridge, MA) was the only major main· 
stream PC-related company exhibiting at 
!.he. recent Wescon , a sho foi:: 
the latest in components , subsystems. 
and testing equipment used in the elec· 
tronics industry . Because Lotus is more 
closely associated with MBAs in three­
piece than engineers with pocket 
protectors. the software company 's 
presence surprised many Wescon 
auendees. 

Lotus' modest booth was certainly 
unlike the glitzy exhibit it hauls to expos 
like COMDEX and w.:1s probably u ­
like. any Lotu exhibit in recent years . 
When was the last time yqu .saw a Lo­
tus booth crammed witq oscilloscope,s 
and function generators? 

The company was promoting the 

... .1 

of several products-Measure. 
Symphony , Manuscript , and f reelance 
Plus- in automated electronic test envi ­
ronments. Lotus had connectccl a PC 
AT to a series of electronic test equip­
mem multimeter voltage source, os.., 
cilloscope, and funct ion generator), 
which was in turn connected t(i an am­
plified low-pass filter circuit that was 
being tested. 

the demonstr.ition , Measure, 
which supports- IEEE-488 bus and RS ­
232C serial communication protocols, 
was being used for both control and data 
acquisition . Measure was used to sec 
up the.voltage. source and measurement 
instruments by applying various volt­
ages and measuring the voltage and cur· 
rent . A macro was used to determine 
the saturation limit for the transistor by 

w mim1ed 

14 BYTE • FEBRUARY 1988 

I 



!NORTON �
UTILITIES �

DATA RECOVERY 

DISK MANAGEM ENT 
llU I l"f l tl • 

• " 01111 '1 rn1111mt<! wit/10111 it." 
- • ew York Tlmtl!i. • " Higlt/y 

for /111si11cs.< 11 'r.<" 
-Timt .. Ace ss Nl'\vsle\lcr. 
• "/11disp11 11 st1blc."- ?C 
zine. • "Es.1;1111/a/ i11 dr11• t1Hinv 
pcrro1111/ co111p111i"H-"-

• 
w.'d lVorld Class &:st 
-PC World. • "A p i<'CISll llJ 
to 11s,>."- PC Week. 
• " \'i:w '//bless this d sh.' ' 
- Peter M!;\' ill lruns/ 
11tt: Personal Compuler Book. 

Alife saver for your data. 

owitSnotso �
at �

At last to your files. of brand new technical features 
After five long years alone at Not to mention the Norton and functions. 

the top of the best-seller Integrator, which lets you con­ Like Speed Disk, for tighten­
the Norton Utilities '" is being trol everything from a single ing up disk space and optimiz­
challenged by another software program and gives you on-line ing access. 
package. help for each function. And Fonnut Recover, for 

Which is no small feat, In fact,The Advanced Edition unformatting your accidentally 
considering that Version 4.0 is of the Norton Utilities i_ncludes reformatted hard disk. 
selling even faster than its prede­ every single one of the features. As well as a FAT Editor.a Par­
cessors did. functions and tition 1able Editor.a Directory 

Unfair competition. that have made Version 4.0 Editor and access to absolute 
Of course, in order to compete so _p9pular. disk sectors. 
with the Utilities, this upstart Right down to the user inter­ All of which explains why 
new package first had to copy it face which, according to the Info World called the Advanced 

It had to include the famous Info World Review Board makes Edition "a !,'Teat program that 
UnErase;"which has rescued the Advanced Edition "as easy has gotten even better." 
the denieres of thousands of to use as possible:· Vile just call it good company. 
grateful PC users. And that's not all. 

As well as the unique File The more the menier. 
Info, which lets you attach de­ Because the Advanced Edition 
scriptions of up to 65 characters goes on to include a wish list COMP TlNG 

Ut...signe tl for PC. and DOS com pal ibks. Available a1 d,!alcn;, nr dirc·c1 from l'c: tr r No rron Computln P.. IU \Vil s.hm- Bl"¥·d. " !Hti. San1.1 Monica . Ct\ 904tB. 
' fo r.r<l"r: Ex1..10 (V ISA and Mast<:rCnr<l wckomc) . . \Kl \fail : !'NCI. Fux 21:!·•153·6398. 0 1987 1' ·t<-r No n ori Co 11 111u1 ing. 
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Database/Graphics Program for Producing Technical Reports �
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setting the voltage, then reading it 
using the signal generator and oscillo­
scope. Another test determjned the fre­
quency response of the low-pass filter, 
while a third test determined lhe char­
acteristic curve of the transistor. As data 

was acquired, it was dumped directly 
to a Lotus spreadsheet for analysis, a 
process that was automated by macros. 

Once the testing was completed, re­
ports were generated using Manuscript . 
The sample reports included data, such 

as the sample number, the raw data, and 
lhe converted value of the data gener­
ated from the oscilloscope and taken 
from the spreadsheet. That information 
was presented in tabular as well as in 
graphic form. 

One of the biggest bottlenecks for geo­
technical and related engineering firms 
has been creating graphic-intensive re­
ports tha! require text , illustrations, and 
standardized industry symbols. At 
times, graphic artists need to produce 50 
or more detailed diagrams of bore 
holes and wells for a single report, with 
most diagrams taking up to 3 hours to 
draw. Since late reports can result in 
government fines of up to $10 ,000 per 
day. engineering firms are looking for 
better ways to generate documents . 

GeoTechnical Graphics (Berkeley, 
CA) is attackjng this problem with its 
soon-to-be-released program, called 
GfGS (for GeoTechnical Graphics Sys­
tem) , which integrates database infer· 
mation and graphic output. With GfGS , 
highly technical diagrams and reports 
that take professional artists hours to 

create can typically be generated in 
less than IO minutes, the company said. 

"GTGS lets us go straight from the 
data to publishable-quality reports," 
said GeoTechnical principal Jodene 
Goldenring. 

According to Goldenring and devel­
oper Bruce Krumland, there is nothing 
about the program core that restricts it 
to geological reports. It could be used to 
produce any report that is technical in 
content and requires complex text and 
graphics. Although the initial versions 
of the program-which runs on a PC AT 
or compatible-work with Hewlett· 
Packard plotters, subsequent versions 
will support laser printers. Single-user 
versions of GTGS will sell for less than 
$2000, while a network version will 
sell for less than $3000. 

The program consists of two inte­

grated components, a database module 
and a report-generating module, both 
of which aie flexible enough to be cus­
tomized for virtually any application . 
In addition to standard storage provi­
sions, the database is optimized for 
data common to geology and hydrology . 
As with any database program, data is 
entered through forms, although it can 
also be imported from Lotus 1-2-3, 
dBASE, and so on . All data origina1ing 
from a single boring is kept in individ­
ual data files . ("Each file describes 
everything that comes out of the hole, .. 
said Goldenring .) 

At the hea.rt of the report module is 
an HPGL-compatible plotting language 
ca.lied GTGL. written by Krumland. 
that provides com.rel over plotter func ­
tions (e .g., pens. line types, and font 

conri11uf'd 
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Some nine-wire dot matrix printers hide from the competi­�

tion. Not the new Citizen"'MSP-50. �
With the abili.ty to handle all types of paper, top or bottom feed, �

and a convertible push or pull tractor, it figured it was the best. How­� \ 
t:ver, another printer had designs on the title. �

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

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

For more information call 1-800-556-1234, Ext. 34. In California �

call 1-800-441-2345,Ext.34. - ­ CITIZEN.. 
<0!987 Citizen Ama1ca Corporation. 

g::;: '""'= "'"'"""""' Printers thatrun like clockwork.r / 
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HARMONY COMPUTERS 
2357 CONEY ISLAND AVE . (BET AVES T & U) BKLYN. NY 11223 �

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

NO ADDITIONAL CHARGE IBM PS II MODEL 30 (20 Meg) S1699.00 PANASONIC 1091 I II $179.00 
FOR CREDIT CARDS EPSONLXBOO $184.00 COMMODORE 1280 $449.00 
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designs . Reports are generated via plot­
ting 1empla1es 1hat contain the graphics 
rou1ines necessary to create a rei;i,o rt. 

The program has no on-screen 
graphics . The plotting modul for in­
stance. uses a texl interface and con­

vemional WordStar-likcdot commands. 
Da1a can be entered and modified 
using a buijt-in 1ex1 edilor . For previews, 
GfGS has a "dry run " feature that 
compiles the plo1 and checks for errors . 

"This is not a CAD system, .. said 

Krumlaml. " We are trying 10 get away 
from CAD. where data s1ays with the 
piciure because ii is 1he picture and you 
can \t do anything else with it. With 

once you, enterthe data . you can 
manipulate it any way you want." 

Twelve Volumes of English Words Now on Two CD-ROMs 
11 took 44 years to publish it on paper. into the ranges A - N and 0 - Z. Users Iha! many of the dietionary entries ca,n 
b 1s ignificanlly less than 1hat fo ri i1 to can, of course, search for an dictionary be rather long-some run longer than 
appear on a shiny CD-ROM disk. Tri entry as !hey would in the paper ver­ 60,000 words. 
Siar Publishing (Fort Washington. PA) sion. but the CD-ROM edition will also Don't count on being able to look up 
has released a CD-ROM version o the allow 10 search for specific words words such as "compacl disk, " or even, 
mammoth Oxford English Dictionary. i.n the definitions . the etymological de­ "comp ter." The OED . as litera,ry 
originally publis ecl by Oxford Univer" scriptions. or the many quotes that en types call it , is so massive that it not 
sity Press between 188 and 1928. hancc the definitions . bee re.vised since the. last volume was 

According to Tri Sia , every word of On.e examplequery: Find en· finally published back in 1928. .Supple­
OJe 12 la ge volumc.s of the dictionary. try that includes quotes by both Shake­ ments have appeared since then, but 
plus- index, has been installed on two speare and Milton that conlain either they aren ' I included in the CD-ROM 
CD­ OM disks , t king u 800 of the the words 'education' ' or "knowledge." vcrsio . 
1200 possible megabytes available on This Bool · n searching capabiliry may The CD ROM OED is ava.ilablei al 
the 1wo planers. The disks are divided come in handy, especially considering an introductory price of$) 250. 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always imeresred in hearing about tecl111olo. •ical and 
that might have. an impact 011 and the people who use them. We also _wan to traok 

bf 11111ovauve,. uses ofthat technology. Ifyou know ofadvances or pro1ec1s that 111vo/ve research rele vam to m1crocompurmg and 
want to shm'e char information, please contact us. Call the Microbyres staffat (603) 924-9281, seriiJ mm'/ rm BIX to Miao'b tes , 
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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Now you can find a needle in the �
haystack in three seconds flat. �

With MemoryMate:· �

I magine tossing all 
your notes and 

files into a huge desk 
drawer. Then magically 
discovering that every 
time you want some­
thing, it's right there 
on top. 

We call it MemoryMate. A 
new breed oi data manager 
that reduces your paper clutter 
and takes the me s off 11our 
desk. ·· 

Unlike structured data bases, 
MernoryMate is free-iorm and 
works intuitively. Once you 
enter a record (up to 60 lines 
each) every single word,,hrase, and date is automatically in­
dexed. And cross-indexe . 

Which means that MemorvMate can find that record later 
by using any word, date, or 'phrase in it. And MemoryMate 
does it last. You can search \80K on a PC XT in three 
seconds! 

And since Memorylvlate is memory-resident, it's always 
there. You can access it while other programs are running. 
You can even cut and paste between MernoryMate and other 
programs. And vice versa. 

just enter your memos, notes, tables - anything - using 
the built-in word r.rocessor. You can forget designating 
"keywords:' Just hke you can forget where you stashed that 
important scrap of paper or yellow Post-ir. 

You can even forget all your to-do lists and deadlines. 
Because MemoryMate reminds you. Tickler messages pop-up 
on screen automatically on the days you select. 

So how complex is all this to operate? MemoryMatC' has 
only 15 simple commands and they're always on screen. So 
you can access all that power easily - without having to 
remember a thing. 

Find what you need using a single word. �
Or a sentence. �

Let's say you want to call an attornev you met playing ten­
nis last May. Out you can't remember his namr. All you 
remember is that you put a note about him in MemoryMate. 
So you type in the word "tennis" and hit the search key. In 
seconds, all records containing "tennis" begin to appear. But 
let's say you also manage a tennis league. You've got tons oi 
"tennis" entries. "fo narrow your search, you type "tennis 
and May and attorney". Bingo! You've got his name and 
phone number. 

�

Is a 
better memory worth 

$69.95? 
Much more, to 

Mich"d J. J\1illcr. lnH.\orld: 
"If you've got lots of unstnu:· 
twv1i infomm tion ro urp track 
of. Me111ory1\.faIt is a wonder.. . 
1!.ul ell 569.9.'i, it's a bu111ain." 

PC agrees: '"On«( 
qou'1.'f u11/11Cktd MemoryM11te 's 
pma·r, yo1• '/I 11 •v1ulcr haw you 
f!}fT got hy wit/rout it ." 

rnlumni I 11.>b 
Sdiwal>ach is e< sto:il ic: ··11hm ·I 
knmt• quite haw they did 
it.. .l•ut this tliing is lixhl11ing 
/i1s/... 

With all this praise and all these incredible features, you'd 
expect MemoryMate lo cost a lot more than $69.95. But it 
dOt'sn't. 

And, right now you can get a demo disk for less than six 
bucks - which can be rebated when vou buy MemoryMate. 
So fill in the coupon below and send 'it in . And be sure to 
do it now, before you iorget. 

After all, you don't have Memorylvlate to remind you. Yet. 

DYES the Menv;ayt'Y!ate demo disk lor ju.st 
, $.?.95. tax and shippmg mduded. 

me the Memorvlvlate pl\}­DI'M SOLD '15 plus $3..'.() shipping.• gr.im for 
CA ll'S. add 6% sales tax. 

l r !--I 

61!Nt-

Order ToU-&ee. 24 Hours. 

1-800-624-9000 Ext. 171 
Order by Mail: P.O. fk.,,, 129-17, San Rafael, CA 94913-2947 33BY1 

Allow 4 V.'l'fk.s for delivery 0.-mo 
tful olfe.r good w nile sup 

0

plics Io.>1 . BrrJderbund0 



Introducing the twc 
on eartf 

The new COMPAQ DESKPRO 386/20T" �

The world now has two new 
benchmarks from the leader 
in high-performance personal 
computing. The new 20-MHz 
COMPAQ DESKPRO 386/20 and 
the 20-lb., 20-MHz COMPAQ 
PORTABLE 386 deliver system 
performance that can rival 
minicomputers'. Plus they intro­
duce advanced capabilities 
without sacrificing compatibil­
ity with the software and hard­
ware you already own. 

Both employ an industry­
standard Intel' 80386 micropro­
cessor and sophisticated 32-bit 
architecture. Our newest porta­
ble is up to 25% faster and our 
desktop is actually up to 50% 
faster than 16-MHz 386 PC's. 
But we did much more than 
simply increase the clock speed. 

For instance, the COMPAQ 
DESKPRO 386/20 uses a cache 
memory controller. It comple­
ments the speed of the micropro­

cessor, providing an increase in 
system performance up to 25% 
over other 20-MHz 386 PC's. It's 
also the first PC to offer an op­
tional Weitek™ Coprocessor Board, 
which can give it the performance 
of a dedica ted engineering work­
station at a fraction of the cost. 

They both provide the most 
storage and memory within their 
classes. Up to 300 MB of storage 
in our latest desktop and up to 
100 MB in our new portable. 

It simply works better. 



most powerful PC's 
:ind off. 

and the new 20-MHz COMPAQ PORTABLE 3861 

N 

Both use disk caching to inject 
more speed into disk-intensive 
applications and both will run 
MS' OS/2 . 

As for memory, get up to 16 MB 
of high-speed 32-bit RAM with 
the COMPAQ DESKPRO 386/20 
and up to 10 MB with the COMPAQ 
PORTABLE 386. Both computers 
feature the COMPAQ Expanded 
Memory Manager, which supports 
the Lotus·11ntel"/Microsoff Ex­
panded Memory Specification 

to break the 640-Kbyte barrier 
imposed by DOS. 

With these new computers 
plus the original COMPAQ 
DESKPRO 386"; we now offer 
the broadest line of high­
performance 386 solutions. 
They all let you run software 
being written to take advantage 
of 386 technology, including 
Microsoft. Windows/386 Presen­
tation Manager. It provides 
multitasking capabilities with 

today's DOS applications to 
make you considerably more 
productive. But that's just the 
beginning. For more informa­
tion1call 1-800-231-0900, 
Operator 43. In Canada, call 
416-733-7876, Operator 43. 

Intel, Lotus, Microsoft , a.nd Weitek are 
trademarks of their respective companies. 
© 1987 Compaq Computer Corporation. 
All rights reserved . 

l'DlllPAlr �
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Shift)' CRCs 
Jerry LeVan's article, "A Fast CRC,' ' 
(November 1987) could be made a bit 
less shifty. While I t.horoughly enjoyed 
the 1ext. I made three observations while 
melding the technique into my modem 
control. 

If an odd 8-bil packel is sent, a zero 
byte must be padded to orient lhe cyclic­
redundancy che.ck correctly. This pro­
cedure is necessary only at the transmit­
ting end. 

Table value (0 he,.;adecimal) XOR 
1088 is table value 128 (80 hexadecimal). 

Table 1: Code for one 8-bit shift. 

Old code New code 

@1 move.b (a}+d1 ,get char @1 move b (al)+d1 
move w do.d3 :crcnow eaJ wl8.d0 
1sr.w N8 ,d3 ,pos111on 
eor.w d1,d3 
add.w d3.d3 .indexer add w d1 .d3 
move.w O(a0,d3 .w).d3 .tbl val 
isl 18.dO 
eor.w d3,d0 :new ere ear w O(a0.d3.w).d0 

All other values follow this format. A test 
for sign bit on the incoming byte could in­
corporate this factor. It shortens the table 
but will add extra time to lhe code loop. 

Finally, the electrical analog uses only 
one 8-bit shift. I could not see why the 
program analog needed two . The follow­
ing tables show that the program , too, 
needs only one. 

Table -, was generate-0 using CRC­
CCITT format X 16+X12 +X5 + I: 
equal to I021 hexadecimal. The CRC of 
data bytes 07, 08. and 09 (70e7, 8108, 
and 9129. respectively) is shown below. 

The Spirit of C 
I found Matt Trask's re.view of Meta­
Ware' s High C 386 cornpile.r (November 
1987) only partially accurate, and I think 
the conclusions were completely 
mislead ing. 

I have used High C 386 (versions 1.3 
and 1.4) extensively. and I agree wilh 
most of the negative arguments: It has 
poor support for Unix-style file 110, un­
intelligible compile.r error messages, and 
differences from Unix C. 

However. the review states lnat High C 
386 can be used only with Phar Lap's 
Run386. High C does not require Run­
386. It requires a 386 linker (Phar Lap's 
is the only one I know of) and a 386 run­
time environment (A.I. Architects· 
OS/386 , IGC's VM/Run , or Phar Lap's 
Run386, aka the DOS Extender). More­
over, Run386 fully supports High C 1.4. 

Optimization is listed as one of High 
C's main fe.atures . Unfortunately, a bug 
in lhe optimizer hooked to the Auto_ 
reg_Alloc flag generates bad code. 
MetaWare just se.nt Viewlogic a fix that 
solves the problem. 

As far as conclusions go, the review 
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completely misses the issue. No one I 
know considers High C 386 an alterna­
tive to Microsoft C (which doesn '1 sup­
port lhe 386) . It would be more reason­
able to compare it to the Xenix 386 C 
compiler. Developers of large applica­
tions need High C to access the large ad­
dress space of the 386, while coexisting 
with DOS applications. Memory, and the 
speed and grace wi1h which you can ac­
cess that memory , is the real reason for 
using High C 386. Source code generally 
needs some minor modification. and the 
compiler takes some getting used to , but , 
overall, High C is an immensely useful 
product for lhose who need it. 

Dan Smiley 
Viewlogic Systems Inc. 

Marlboro, MA 

No one I know considers High C 386 
an alternative to Microsoft C, either. 
Since there is no comparable product 
against which to measure High C. I chose 
to use Microsoft C for comparison be­
cause most C programmers are familiar 
with ir. This way, a potential High C user 
can get a feel for the rime it takes to com­

0000 hif1ed left 8 is 0000. so: 
XOR 70e7 equal s 70e7 

70e7 shifted left 8 is e770, so: 
XOR 8108 equal s 6678 

6678 shifted lefl 8 is 7866, so: 
XOR 9129 equals e94f 

The odd packet must be shifted left 8 to 
equal 4fe9, lhe final transmittal data. At 
the receiving end, 

4fe9 shifted left 8 is e94 f: 
this XOR 70e7 equals 99a8 

99a8 shifted left 8 is a899; 
this XOR 8108 equals 2991 

2991 shifted left 8 is 9129; 
1h is XOR 9 l 29 equal 0000 

In !he 68000 assembly code, with which I 
am not 100 familar, I opted to use "eal" 
as the end-iJround-left shift mnemonic. 
Then the old code becomes the new code 
listed in table I . 

This variation works only for even-byte 
packets. Beyond these observations . I did 
not g(>. 

Gerald M. Jesse 
Port Washingto11 , WI 

pile typical code and some insighr into 
the qualiry of the code in Meta Ware's 
rim-rime library. As you can see from rhe 
published benchmark. Microsoft's [/oar­
ing-point /1111c:tions are more efficient 
than Mera Ware's, and the compiler wkes 
longer to translate the same source. 

Your siaremems that "rhe compiler 
tukes some gelling used to " and "source 
code generally needs some minor modifi­
cation ··sum up the essence ofmy conclu­
.rion in the review: This product misses 
out on the spirit ofCprogramming. 

-Matt Trask 
continued 

LETIERS POLICY : To be considered for 
publicotion, a /mer m1w be t}ped double­
spaced on on<' stde ofrbe papu ond nr1.s1 in­
dude your name and addre.rs. Commen/5 and 
ideas .<hould be t!xpressed as clearly and con­
ciuly as pouible. Li:rtings and rabies may be 
pn.nted along with a IWt'r if they art' .rJ1or1 
and legible. 

Because BYTE recei,•es hundreds of/el/er.< 
each momh, nor all o/1he111 con be pubUshed. 
L>111ers cannot bt> relllmed lo uu1hors. Gener­
ally , it ralu.t[our monrh1from the rime BYTE 
rccei•·es a letter u111i/ ii is published. 
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Upgrade your technology �
The software technology available to Noncommissioned Staff. Our courteous 
programmers of IBM-compatible per­ salespeople are always ready to help 
sonal computers is truly amazing. And you . And if you aren 't sure about your 
newer, more powerful development needs, our knowledgeable technical 
packages appear all the time. But until people can give you sound. objective 
now, finding out about these important advice_ 
products has been a difficult and time 
consuming task. Experience. We've specialized in de­

velopment software for IBM-compatible 
FREE Buyer's Gulde. The New Pro- personal computers since 1984 and 
gramrner's Connection Buyers 
Guide contains individual des ­
criptions of over soo titles of 
programmer's development 
software by over 150 manu­
facturers. Each description 
covers major product features 
as well as any software or
hardware requirements and 
version numbers, In the box on 
the right are some examples of 
the types of descriptions you 'll 
find in our Buyer's Guide. 

No Hidden Charges. The low 
discount prices in our Buyer's 
Guide are all you pay. We don 't 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax. (except Ohio) or 
spec ial handling (except for 
non -Canadian international 
orders). 

Guarantees. We otter FREE 
30-day no-risk return guaran­
tees and 30-day evaluation 
periods on most of our 
products. 

Latest Versions. The products 
we carry are the latest versions 
and come with the same man u­
factu rer's technical suppon as 
if buying direct 

Large Inventory. We have one 
of the largest inventories of 
programmer's development 
products in the industry. Most 
orders are shipped within 24 
hours. 

The �

Copia lnterna_tional �
p b d ea 0 y 

p R 'd R U ')' op-up es1 ent eaerence h 1ty 

List $100 Reg $89 
Special Introductory Pri.ce $79 

through 02/28/88 
Peabody is afast and flexible on-line reference utility with databases 
for Mic1osoft C. Turbo Pascal and MS-DOS. Peabody spares the 
manual and spoils the progr-ammer by providing instant accurate and 
complele information in pop-up frames at the touch of akey. Whether 
you need a simple remlnde1 or a lull description and useful examples, 
you'll find tt with Peabody. Each database has been designed and 
assembled l:1y' seasoned programmers:their applied experience is ob­
vious In the concise and practical lnf01mation that unfolds at your re­
quest in overlapping frames. Peabody gives you two w-aits of finding 
that information; select general topics from astructured subjeel menu 
or use Peabcxfy's unique Hyper-Key to get instant help forthe keyword 
closest to the cursor. Olher special features that make Peabody an 
outstanding value are Its ability to reference multiple databases with 
a single keystroke: Its Sticky Frame feature, whieh lets you :iaste in· 
formation on screen for reference when you return to your editor; and 
display functions which list on screen the contents of disk files and 
computer memory in text or binary formats (ASCII or EBCDIC). 
Peabody can run as astan­
dalone program, in 

your text edHor, or as 
a memory-resident utility. 
The Peabcxfy disk includes 
a setup utility for customiz· 
ing Peabody and a com· 
piler for integrating your 
own subject categories. 
keywords and reference 

Peatxxfy database. 
Requires as Utlle as 85K �

memory. Comes wilh •lull �
uncondilion1I 60 -day �
money-back guaranlee. �

-

are experienced at providing a full 
range of quality products and customer 
services. 

How to Get Your Copy. There are three 
ways for you to receive your FREE 
copy of the Programmer's Connection 
Buyer's Guide: 1) Use the reader service 
card provided by this journal : 2) Mail us 
a card or letter with your name and 

address: or 3) Call one of our 
convenient toll free telephone 
numbers. 

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

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

(Collect): . . 216-494-3781 

International : 216-494-3781 

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

Programmer's Connection 
7249 Whipple Avenue NW 
Nor1h Canton, OH 44720 

material directly into a 

Cirr:lt 188 011 Readtr Suviu CQrrJ 

Programmer$Connection 
Guide.
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NOW! 
SHIPPING ( FOR 

OS/2 )
Utilities for Advance users 

OS/2orDOS 

MaxWare ONLY: $179 for OS/2 & DOS. 
11111 MAXJmum Values SoftWAAE $99 for DOS 3.X, 2.X 

1265 Payne Drive. 
1 (415) 960-1150, FAX (415) 966-1786 

,, 
. 

I Jll 1 Los Altos. CA 94022 

NEW 
VERSION 4.0 

I
For IBM'Kpc ·s. XT's , AT's and other DOS machines. �
This is the one you 've heard so much about - with fast �
compile times. small object code modules. no roy·a1­
1ies, and clear error messages. Version 4.0 is based �
upon ANSl-74 standards with new features including : �

•Multi-key Indexed fi les with up to 24 keys. This advanced feature requires the sol1ware 
package hich 1s optionally avai lable . 

•Windowing , pop-up's, color and overlays . This advanced feature requires the solrware 
package Saywhat?ll ' 1 which is optionally available. 

•ACCEPT numencs with decimal poinl alignment. numeric checking , AUTO-SKIP, SECU· 
RITY, LENGTH-CH ECK, EMPTY-C HECK . 

• Fast memory mapped DISPLA Y's (1, 5) ERAS E. BE EP. A TIRIBUTE. 
• Level 88's - READ INTO - WRITE/REWRITE FROM - and DELETE . 
•An easy to use. COBOL source code EDITOR with auto line numbering, A-margin. 8­

margin tabbing with lull screen cursor contro l. 
Current customers can receive the new version by sending m their original d1skelle and 

$30.00. This ofter expires Dec. 31, 1987 
Also available: Utah FORTRAN . Utah BASIC_Utah PASCAL, Utah PILOT, Btrieve and 

Saywhat? !. Used by 50,000 professionals . students and teachers m 40 countries. 

YEsI NOW. no wailing, the same program runs on OS/2 (PROTECTED and REAL 
• modes) and on DOS 2.X or J_)( without modificat1on 

--I Help you port the DOS appl ica11ons onto OS12. Great for C. MASM. PASCAL, YEs• DBlll + , BASIC programs and others. 

YESI Includes the programmer's favorite screen editor-VI COMPATIBLE. More than 
• 1,000,000 UNIX programmers now use VI. 

-I No need to do CROSS development on UNIX any more: with 0512 and ADOS .YEs• you can develop and test programs on the same Machine. 

YESI Many sman leatures are added. making ADOS + becomes the most power1ul 
• uti lities for OS/2_Yet it's still compatible with UNIX tools_ 

• EDITOR: ex, edlt, view. ctags and vi: New ADOS · ENCHANCED FEATURES 
features includes 25/43/50 lines . . bak, • Copy files with: subdirectories. multiple 
oolor, etc. volumes. only the new files , verbose. 

• FILE MANAGER: cp, head, Is, mv, • List the files and display the free disk 
pwd, rm, sum, touch. version, which spaces in many formats. 
and whereis. • Remove multiple tiles or subdirectories. 

• TEXT HANDLER: cat, cmp, ditt, grep, • Show subdirectory ditterences, support od. strings. tail , and we. large texi file comparison. 
• MULTl-TASk: kill, log, nice, tee and utlme. • On-line help and examples. 
• OTHERS : cal, pr and printer spooler. • Easy lo use and fast 

Workstation Identification 
In Phillip Robinson's generally good an i­
cle "A World of Workstations, .. (Novem­
ber 1987), table I has several errors. 

For lhe IBM RT PC, lhe unit shown as 
model 6160 is a model 6151, and a.II of 
the units shown have been superseded by 
the units 6151 Model 115 and 6150 
Model 125, introduced in February 
1987. The performance figures (given in 
MlPS) arc correct for the new model 
numbers. The new models come standard 
with 4 megabytes of memory and a 6888 l 
floating-point unit (FPU). The 10-MHz 
NS3208 l FPU shown W-dS never si.andard 
and is still available as an option, ! be­
lieve, but many of the other products in 
the table have optional floating-point 
boards that are not listed. RT PC memory 
ell;pansion is to 16 megabytes of memory , 
not to 4, as shown . 

For Sun Microsystems, the Sun-311 60 
is a 16.67-MHz CPU arnl 16.67-MHz 
FPU system . The numbers shown in the 
table seem to belong to lhe Sun-3/ 260. 
which is not l isted in the table . The 31160 
and 3/260 are similar but distinct product 
lines. For the Sun-4/260, the ri::duced-in­
struction-set computer (RISC) chip is 
commercially availablt: from Fujitsu, so 
ii probably should not be considered a 
"proprietary RISC chip." 

AJthough lhc chart has only so much 
room, some oflhe sys1ems are shown wilh 
their rnini.mu.m hard disk capacity , while 
others are shown with their maximum ca ­
pacity, and the number of hard disks also 
varies with the system (Apple Mac has 
one internal hard. disk drive, for ex.ample, 
while the IBM RT PC can have three) . 
Most d.iskless systems have optional hard 
files. and most systems can have floppy 
disk drives, while only the Apple Mac 
listing shows a floppy disk drive. 

David WiJ son 
Humboldt . AZ 

APL Fibonacci 
The letter from Douglas Ross .. Forth 
and the NC40J6, " Leners, December 
1987) caught my eye lhis monlh, as I have 
been learning Forth. However. I am writ­
ing in regard to another language and its 
Fibonacci Benchmark Program (FBP) 
results . 

The language is APL , specifically 
STSC APL*PLUS version 7.0 run on an 
AST Premium 286. Please refe r to listing 
1a for a "conventional" version of the 

SINCE 1977 

tt 
FBP. By "convt::ntional, " I mean one that 

ELLIS COMPUTING·1M loops through the main program 100 
limes.To order cal l: 5655 Rigg ins Court , Suite 1O 

While the times compare favorably to(702) 827-3030 Reno. Nevada 89502 
those gjven in Mr. Ross's table, this ell;er­

IBM is a reg1slerad lrademalk ol lnteniahonaj Business Mac:::hu1es. Int B1ne'lo'& Is & registered lf.ademark af Sof1cralf_lrrc cise has reduced APL w just Another 
SAYWHAT?' •S a 1<ademark of ReS8arch 0 roup U111 h COBOi. 1 s a !l'ad&marl< ol Elhs Compu11ng. Ir>e • !987 Ellis 
ComP<JIFng Inc Programming Language. Where APL 

comi11ued 
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Now you can take advantage of every last bit in your 386. 
All 32 of them. With Microport's System V/386.' Devel­
oped specifically for the 386 by AT&T, Intel and Micro­
port, System V/386 is a real U IX® System V Release 3. 
It's the 01lly industry standard, multi-user multi-tasking 
way to push your 386 to its absolute limits. And deliver 
aImo t unlimited speed and power to your desktop in 
the process. 

You get 80386 protected mode, 80286 protected 
mode, and fully compatible 8086 emulation. There's 
direct access to 4 gigabytes of RAM with demand paged 
virtual memorv and more. 

All of which prepares your PC for some of the most 
powerful software tools ever to run on a micro. Like 
32-bit Microport/Green Hi lls C, Fortran, or Pascal com­
pilers that help you develop 386-optimized softwa re of 
your own. Full streams network support (NFS, RFS). 
And DOS Merge, Microport's fully PGDOS compatible, 
multi-user, multi-tasking environment that runs PC/ 
DOS, and PC/DOS applications (like 1-2-3, Sidekick, and 
dBASE) transparently under UNIX. On both 286 and 386 
computers. Run UNIX on one machine (so you can keep 
all that power for yourselt) with one or two users, or 

connect 10, 20, 30 or more programmers on a single 386 
in what may be the world's most cos t-effective software 
development environment. 

Better UNIX. Best P1ice. 
That's the kind of thinking you've come to expect 

from Microport. Real honest to AT&l tJNlX systems. 
Only $199 for either the 286 or 386. DOS Merge starting 
at only $149. All warranted and with technical support . 
Plus, a full line of off-the-shelf UNIX applications. 
Call today for free info and a real UNlX discount 
coupon . Microport. We'll make your 386 sweat. 
So you don't have to. 

(800) 722-UNIX/(800) 822-UNJX in CA 

Real UNIX,* $199. 

M I CROPOR T 

Microport Systems. Inc. �
10 Victor Square• Scotts Valley. CA 95066 �

(408) 438-8649 •Telex: 249554 MICR UA •FAX: (408) 438-2511 �
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D BUSINESS 1-EZ-FORMS business f0<mI � IgE!flaralion, complebon and p-mlin!;) pn:>gram. 
D CAO 3-Tne PC -Flow 1.0 compu1er nl<lM llow›1 chan genera1lon program Color graphics required. I 
[[] COMM 4a b,c,d,e-(5 disks) Join the world ofI Isysops wl!h R88S Bulletin Board System 14.ID. 

DATABASE 1a,b- (2 dlsl<s) File &pre"" 3.a 
menu driven QE!fleral purpose da.IW>as.e mannge< I

D EDUCATION 1- 1n1eraclive DOS 1u1011aJ Im new I 
PC u...,rs. Makes 1ea.mlrrg DOS pa101es0. 

@] FINANCE 1a,b---12 disks) PC Accoun1en1 2-0 I 
pe<sonal booi<l<eeplng and hnance managemenl.

0 GAMES 1-J•D Pac:man, Kong. Spacewar, Janft • I 
Joe. Flig h1mare and m0< , COior r.,qulred. 

D GA.MES 2-0ubell. Panao. Canllp!!de. duo- I 
goons and dragons style Zoarre. elc. Color req . I 

0 �G•AMES wlin cus1om1 zabk; ru les. �
,\r rnchai r Ouanerback (you call plays), and more. � I 

0 �GAMES Tr ek, Ille Gasde adventure 
game, ond the original Colossal C11vos Aclven1ure . 

0 GA.MES advenlu rtJ garne lrom Ille 
un1vari;111es. l.Jke Rogue. Only mucti rkllier. "’ 

0 GAMES Olhallo. Dr agons. Sopwith I 
(Uy "Sopw�Vi Camell nd mom. Col0< roqulred 

[I] INFO 1&,b---12 d1SkS) Cooking recipes dalabase I 
ke;owordlingredlenl Add your own. 

IIJ MUSIC 2a,b--(2 disks) f’ lanoMan 3 0 polyPhu<�;c I 
music iocordlng und p rogro.m. 

D ORGANIZE.A 1- DeskTeam, a Sldeklcll clone, I 
nno lhe Judy personal calendar piogram 

D PRINTER 1- Aesiclen l prin t conlrol and font I 
uUfi ly, 1n1e11rge01 spoo ler, banner mak-Or, and more. I 

0 �SIMULATION 1- Maze making progra.m. MIT’s 
Life sim ulation. s1arfields, etc . Color graphics req . I 

D UTILITIES 1- A colleclioro ol 1nve.luable geoeral 
purpose DOS ul1ht1es. An atlsokile musl lor all. I 

D UTILITIES 2- More lm1aluaole DOS L/llllJJes In• I 
dud ng seteen bumoul. tam a/Id more. 

0 UTILITlES 3-A comprehansllie sat ol debugging I 
und diagnostic ul«ltles lor monHoring you<comptJter. 

NEW RELEASES UPDATES 
0 BUSINESS 2- E�p< essgrttph t>usiruiss g raphlcs. 

Chari your «:lalFl a0\1 lino trones, Color grophles req . 
[II CAD 1a,b- (2 disks ) Flngarpa lnt t .2 advanced 

p nting e.nd Al1amira cbfect or1" nted O<!Slgn. ColOf. 

CAO 2&,b---12 disk!!) OanCndJd, an advanced 
2Df.l0 drafting program wl anlmallon 640!<. color. 

IIJ COMM 2a., b-\2 diskS) Procom01 2.42, nn OXC(ll• 
lent modem program wllh terminal &mulfll ion 

D EDUCATION 3-PC-Fa51ype 1.20 iyplng tule<. 
Ideal 10< beginners and advanced students alil<e. 

@] FINANCES 38, 12 disks) Expro"" Cale J. 12. 
a powerful and user lr/enel!y spteadstiee1program.

D GAMES 8-Slr1i<e� neicoptB1 auaat< Ql)(J Risk. the 
game cl world doml011Jlon. Color mqvi’lld›

0 GAMES 1 2- i3<’.lok()ammon (play 100 computer) 
and Wheel ol Fonune based on the gameshow. 

0 GRAPHICS 1- Aacord ond play scr&en Im›
ages I E.J<cellent for demo. e1c. Col0< 

@] GRAPHICS 2a,b,c-(3 d’ kG) A n oxcenon1 3-D 
modelling and shading p1aoram. Color. 

@] INFO 28,b-/2 cbsks) Zip•Phone. national 
to Zif»Ood9 cros.s roieroneo, 

@] LANGUAGE 3a,b-(2 disks) The AB6 3.0G 
mecro assembler a11d debugger lor 00Slll8612.86s . 

j]] SHELL 4&,b-(2 dloks) Autorl1<!nu nd HDM 11 
4.04 ha n;J disk prog. lor C!.15 100’ manus.

Cl UTILITIES 5---Hard tor verllY lng , 101›
mBlllng, parl.lng and optirnlzmo your <11.-.k drill.is 

C UTILITIES 6-M ’<!need uulities lnd uding 
Mer Release (remove ras!Qonl progs w/o reboOll l 

C UTILITIES 7 - Moru advarn:oo u" i tles Including 
Ma!ila1<:ey (undeletes lllos lrom ha,d dis!<sl

IIJ WORD 1a,b---12disl<s) PCWr"e2.71 , apower1ul 
worn processing sys1em wtspell checker, laser supt. 

MoSI sotrware ris1ed Is shareware or us.er-supponad 

:J 5 add SI 125 a c director .111<1 S:! 

I MicroCom Systems Cost of Items __ I �
3673 Enochs Street Shipping s;i oo �

I Santa Clara. CA CA res tax I�
I 95051 Total enc:I. I �

gains a deci sive speed advantage is in its 
ability to work on vectors or arrays of 
numbers. Please refer to listing Ib for an 
"APL " version of the FBP. By "APL," I 
me.an one where the main program is exe›
cuted only once but operates on I00 rows 
of numbers al one time. 

Both versions are quite similar, save 
for these three differences made to the 
"conventional" version to arrive at the 
.. APL " version. Lines I and 5 are re›
moved, since looping is not required. 
Lines 2 11nd 3 set up and execute 100 rows 
of numbers at one time. Line 4 is modi›
fied to check for 24 rather than 
24 numbers. 

The end result is a program that runs 
10 times faster and is 40 percent smaller 

(note that the "APL.. version may be 
smaller, but the value calculated (SEQ) 
will be 100 times larger than the "con›
ventional" version). Refer to table 2 for a 
complete set of timings. 

An interesting side point is the use of 
the. 80287 math chip. Since the only 
arithmetic involved is addition, its pres›
ence does li11Je to increase speed. How›
ever. change line 2 in listing la from" I" 
to ’’0.1" and line 3 from " +-" to •’ *" 
(raise 10 a power), and the speed advan›
tage becomes more apparent . 

What started out as purely a machine 
comparison lllld moved on to a machine/ 
software comparison has now ended up 
as a software comparison. I certainly do 

cofl/inut•d 

Listing I: A conventional implememation ofthe Fibonacci be11chmark (a). 
An implementation more rypical ofthe way APL operates (b) . 

(a) 

v fUIC;CTll 
( 11 Clfto-1 � ft SET ITEJ!RTIOHS co.tfTER CClll} TO 1 
(2] LI :SE)o-1 � ft SET rHITIR. SEQl.EJU (SEQ) TO I 
C3J U:SEQoSEQ,�r2t$Ell � " fDl U6T no lR.t.ES <F SEQ, anettTE 10 SEQ 
(1] �(21>r$[Q)l\.2 � 11 O£IX TO Sll IF 21 IU1lERS HU: llEDt C0£ 
(5) �(lll>CTR-ClR+O/l.l � fl om TO SEE IF 188 JTEMTICHS HU: llEDt OCK 

" 
(b) 

v FIIWI 
(I] SB>- 188 1 rl �fl S£T IHITlfl. (SEQ) TO 188 fU!S a;· I 
(2} -:Z tsa) � fl fOO UIST 1W IRJ.ES (F SEQ, CATEKl’IE TO SEQ 
(3) �(2’Wlt,sEQ)/!.2 � 11 QECX TO Sll IF 21 CU..lntS HU: l!EEJt OCtE 

" 

Table 2: Fibonacci results for APL. 

System using ••conventional" APL � Time (seconds) 

AST Premium 
AST Premium 

AST Premium 
AST Premium 

AST Premium 
AST Premium 

System using 

6-MHz80286 
6-MHz 80286 w/8-MHz 80287 

8-MH2 80286 
8-MHz 80286 w/8-MH2 80287 

10-MHz 80286 
10-MHz 80286 w/8-MHz 80287 

"APL" APL 

24 91 
24 72 

18.35 
18 24 

14.63 
14.56 

AST Premium 
AST Premium 

AST Premium 
AST Premium 

AST Premium 
AST Premium 

System using 
with �•. 1" and 

6-MHz80286 
6- MHz 80286 w/8-MHz 80287 

8-MHz80286 
8-MHz 80286 w/8-MHz 8028 7 

1O•MHz80286 
10-MHz 80286 w/8-MH2 80287 

"conventional" APL 
" • " modification 

2.47 
2 45 

1.83 
1.81 

1 47 
1.46 

AST Premium 10-MHz 80286 30.87 �
AST Premium 10-MHz 80286 w/8-M Hz 80287 16.05 �

I ; W$;4 lll1 
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let the Evercom Family of modems open your doors of communications. Talk to an old friend in the .Far 
East or send information to Europe. Evercom doe.sit fast. .. up to 2400 bps. And whether you have 

PC/XT/ A 'J'!> compatible or lhe newer PS/2 machine. Everex offers internal and external modems co 
suit your needs.Why Wait! Go on line and make the world a smaller place today. 

Th e Everex Way... Quality,Features Price,and Performance. 

Evercom 12/24 
• � 300/1200/2400 bps speed 
• � Hayes0 AT compalible 
• � SIW Vol .. comrol 
• � AdapUve djaling 
• � Auto data w voice 

switching 
• � Phone off-hook detect 
• � Auio Dial I answer 
• On-line help 
• � Free BltCom software 

Evercom 24E 
• � Stylish package 
• � Goes International 
• � push· button 

peakerphone 
• � 2400 bps max.speed 
• Status and activity 

indicator 
• � MUie button 
• � ON/OFF switch 
• � Includes features of 

Evercom 24 
• � Free BhCom software 

Evercom II 24 
• � lmemal modem for PS/2 

machines 
• Goes International 
• 300/1200/2400 bps speed 
• �Uses Machine's speaker 
• � Auto data to voice swlt· 

ching 
• � Phone off-hook detect 
• � Easy installation 
• � Free Bitcom software 

For compalilive pricing 
or the name of the 
nearest EVEREX dealer. 
call us toll free at: 

1-800-821 -0806 �
(in 1SA) 

1-800-821 -0807 �
(in Calif. ) 

4843 l Mllmont Dri ve . Fre mont .CA 945 38 
°'f.'VUl:D,fVlJI IDf ..._. ll!!!ftmmll ,.,. al f.'llM'll1 S,.l9flla,.INC.H..,.•.tlMl..axTlA1.Pftn ,. ... lmlmmillt.• .,_.. P11119*1t....O lfllCMfN.dl_• 

Dwlt ,,IMC'i... llPOlllPJlllllM 
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THE FASTEST 
TOAN 

250 cps 

I -
:ALPS P'Jtf('KJ 

If you want a fast, versa.tile, 
reliable printer with superb output, 
you can do one of two things. 

Get an ALPS. Orget an ALPS. 
The ALPS P21001 is ourM 

fastest, flying through drafts at 400 
cps, memos at 200 cps and letter­
quality docwnents at 80 cps. 

And the ALPS P2000;·· one of 
PC Magazine's "best products 
o.f 1986:' is no slouch, either. With 
print speeds of 250, 125 and 50 cps. 

So both printers will speed 

through most any kind of work. 
From letters and graphics to 
six-part forms and 16-inch-wide 
spreadsheets. 

But these aren't just high­
speed printers. They're also 
highly efficient. 

Each has multiple font car­
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer-expandable to 
256K-that frees up your PC for 
one job while you're still printing 



THING NEXT 
ALPS. 

400 cps �

ALPS n1m 

\ 

another. A built-in, push/pull 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati­
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per­
form flawlessly for over five years. 

Now the best thing to do is 

see them perform live. For a free 
demo or more information, call us 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

You'll discover there's only 
one printer that can compare to an 
ALPS. Another ALPS. 

ALPS �
AMERICA 

IT'S TIME YOU SAW THE ALPS. 

Circle 7 on Mnice Canl (DEALERS: 8) ?2100 and P2.000 •re crad<>marluo ol ALPS Eleclllc C-0., t.rd c 19B7 Al.PS 



LETTERS �

Ifyouthink f.OU canbuya 
better Ccompiler, don't. 
We'll buy it for you. 

Buy Lefs C® with csdt• �
for just $75. Ifyou're �
not satisfied, get �
Turbo Cor QuickC. Free.* �

Wliy are we making lhis Incredible offer? Because we 're absolutely l'tT· 
t;iin L('ti; C and ,-scl C Soun:c- arc lhc best C prugramming tools 
\'Oll can own . · 
· Rest assured that. like Us com1x:llt!on. l.ct:S C feat ures Incredibly fast 
In-memory compilation a nd produces c:xu-cmcly t113ht. high quality code. 
The differences lie Jn how much fa ·ter .vo•scan pcrlonn other programming 
chores. 

Our debugger. for example. can cut developm ent time ln half. But thats 
not all: 

"csd is dose lo the Ideal debugging enulronmenl . . . a definite aid lo 
learn Ing C and an Indispensable 1oolfor program deuelopme111... 

-William G. Wong. BYTE 
And comparat lvcly speaking: "No d ebugger is Included in Turbo C 

package .. . a S('rious s/Joncom Ing... 
-Michael Abnish. Programmer's Journal 

Unlike our competition. Let's C lm:ludes its own full-featured assembler. 
Ieatures documenl<!Uon with complete examples and lechn teal support with 
t:omplete answen;;-ttu:jlTSI llmt" yuu call. 

LET'S C AND cad FEATURES
LffS C: CJd: 

• Full UHIX com[\.'J[Jbillil>' ilnd C&lllpie'li! • in CWUICf! a:xh!. n"Jt .&!.:k.00: t.tor-es • 54!pari11 IP> soorte.. rvalu.ilOI .. 
JlOH'\!!>i lfl rLW -!> • M.i fl'f' p(lwt:01 IUI 1,.1 11hl1 t=.. 11tCk.lllillC mllr, ""OIJlldffi .Ind t'llS!iYy 

• oul(l l.u{Jlel • ll!I lfltt! AM ll'lcrtl10f 
mod<! • t.d1 tor wnn 

• 0t tOIY'Q'ntf'l(I • 
• Supl)Ofl;:\3 tr,' do;_tAf. Uhli::l !UrlY • .lnyC h1ricll'!)n ln.,.o.Jt twt'1Qt.3tfl 

• sr:H57 .Ind 5Uf.ipDf l ld.ltlrd 

Sn if_vou ·re thinkll 1,g al_Xlul l.>uying any o the r C compiler. think again. But 
yo11 only have unt II F'cb- 29 to order and take advantage of th is special olfer_ 
So think fast. And call l-800-MWC-!700soon. ( l-3 12-472-6659 In llllnots.) 
"Oll,,.-r.w::1 llabll.> nn IClol"phr.mt o r•h:'.ni l ro n1 Feb . i . 1'088 29. l f)HS. l l;t t'"li C:l ,a1114(j fur 
l \1dto1 ) C 01 Q u it:k C . rc-:mn n :(lKlr.1lluu L"ft:ni wJthl11 15 t1r da te. Mruk WllU.in1:-ii Com p.1 n_y 
1l m1 \'r 1u HI"!' n :!u rn111H p nlf luc·1.s .1ml r"1"'f"h.·r:.- r ie-1un1 J111[l1pr-t1.;i1tot1 1\mnbcr_ P11"\d 1.1tlS rn u,1 'bit: f1:'1llnteic l 
"'-'1lt1i11 rro1n 

fl Mark 
Williams 
Company 

1430West Wrightwood. Chicago. lllincis60614, 312-472·6659 
Cl !988 Mark W!lli•ms Company 
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sufficient memory with more efficient 
code generation and memory use. As a 
result , version I. I provides 90K bytes 
more room for users than version 1.0 did_ 
In a standard installation. over IOOK is 
available to run other Windows applica­
tions. Under the small (run-time) image. 
approximately 200K is available for the 
application. This gives users plenty of 
room to use device drivers, such as net ­
works, along with Ac1or. Version I. 1 has 
been tested and runs on Windows 2_0 and 
386, which can make use of extended 
memory. 

To some extent , Actor's speed depends 
on Windows's ability to draw graphics 
images quickly. Windows 2.0 has im ­
proved the performance of grnphics oper­
ations by severaJ hundred percent. In ad­
dition, Ac1or' s imernaJ speed has been 
improved via peephole oplimization up to 
50 percent over version 1.0 . 

The reason for the caveat regarding 
cleanup ( ) and dynamic memory rnen­
tione-0 in the review has been eliminated. 
Actor now uses the disk for cleanup. so 
users can safely use Actor with a much 
lower dynamic memory setting (typicaJly 
25K 10 30K bytes) . 

The so-called user interface inconsis­
tency claimed in the review is there be­
cause we felt that people had different elt­
pectations of an interpretive workspace 
window (immedi.ate feedback) as op ­
posed to a file editor (new line) . Overall, 
our design decision seems to have been 
confirmed by feedback from our users . 

The display window now retains a log 
of all text printed in it; consequently , 
messages can never be lost. The problem 
mentioned with scrolling of window cap­
tions is a bug in Windows, not Actor. and 
it has been fixed in Windows 2.0. 

On the documentation front, our man­
ual was virtually rewritten. We have also 
implemented a new site-license policy for 
universities whereby they can purchase a 
single copy of the software for $99 and 
then purchase a manuaJ for $35 through 
an authorized representative. 

Version I . I also has a number of new 
features. For instance , Actor now in ­
cludes a debug window to examine stack 
frames, browse messages, inspect vari ­
ables, and resume any me sages cnt. C 
structure objects are now available for 
communication with C libraries or DOS. 
We also have incorporated many suggcs­
tions from our users to im prove the 
usability of system tools. 

Actor I. I is ava.ilable for $495 to non ­
academic customers. 

Chuck Duff 
Preside/If 

The Whitewater Group Inc. 
Evanston . IL 

<'<'lllinued 

not want to start a ''my software is better 
than your software'' contest (we have 
enough of those with 68xxx vs_ 80xxx 
challenges). My intent is onJy to pass 
along these thoughts: 

There is always one more way to skin a 
cat (and if you are in th.e cai-skinning 
business, it doesn't hurt to try a new way 
every now and then). 

Not all cats look like cats. and just be­
cause it looks like a cat doesn ' t mean it is 
a cat (so be sure you really have a cat be­
fore you start skinning) . 

Unless somebody is paying you to skin 

all those cats, why worry how you do it or 
how Jong it takes (unless, of course, it 
makes you feel good)? 

John Hamilton 
Des Moines, IA 

Reviewing Actor 
Having read Leonard Moskowitz ' s re­
view of Actor 1.0 (September 1987), we 
would like to make your readers aware of 
changes in version I. I_ 

All known bugs in 1.0, including those 
cited in the review, have been fixed. Ver ­
sion I . I also addresses the problem of in­



Making the right connections. The decision is yours. Now 
that most companies have multiple leve ls of computing 

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

You know what you need ... DOS program compatibilit y, 
mul ti· tasking, expandability, filelrecord Jocking with pass\\ Ord· 
protected security, remote access, and ease of use. Jn short. you 
need LANLink'".. . the complete ne tworking solution. 

Network Board Free... Network Operating System 
Complete. In 1985. LA Link"' was the first ne twork to be free 
of network hoards. All of the network logic was on Server and 
Satelli te diskettes. l b this day, all it takes to set up a LAN Link '" 
ne twork is inexpensive cable , network software, and the very 
same communications ports most PCs & PS/2s already have. 

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

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

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you ca.n network 
di fferent ty pes of computers. If desired , you can have multiple 
servers. And with the tem1inal support upgrade. you're able to 
use tenni.nals. or PCs, as sate llites in multi-user "work group. '.' 

DOS Program Compatibility...Complete 
Connectivity. dBASE Ill , WordPerfect , Lotus 1·2·3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink'" compatible. The network enables securi ty-cleared 
users to access and share everything from programs and data· 
bases to high-speed laser printers and large·capacity hard disks_ 
R-LAN'." or Remote-LAN. g ives you the abil ity to access the 
LANLink'M system. via modem. whether you're across the stree t 
or across the country. 

A Platform for YOUR Future. The choice is clear: You 
can pay more than you want. fo r a stack nf network boards. You 
can get less than you need with a Cheap LA N-t.hat 's file 
transfer software which masq_uerades as a network. Or, you can 
gel LAN Link'." And install a SOLUTION tha t will take you fa r 
into the future. Its pr ice of $495 includes a server and a sate llite 
module plus the network operating system. For complete de ta ils 
and the authorized dealer nearest you, call The Software Link 
TODAY al the toll-free number listed be low. 

CALL: 800/451-LINK 
In G1corgfa : lmcrnationa llOE M Sa k ·: �

40.ll•M l-;{r. 0 �
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LETTERS 

3-D Solid Modeling on a PC 

ing-poim format I recently designed for a 
hand-he-Id da1a-col lecLion device. Like Mr_ 
Oreran’s, my precision rcquirements were 
modest (four decimal digits). Unlike 
him. I needed to deal with numbers rang›
ing over several orders of magnitude. 

I used a standard 16-bit two• s comple›
ment ioieger for the mantissa and an un ›
biased 8-bit integer for the exponent 
(power of2)_ This scheme has the advan ›
tage that 8-bit microprocessors easily 
manjpulate these quantities . AJso, since 
the implicit binary point is at the far right 
of the mantissa, you can float any integer 
by simply suffixing a zero exponent by1e 
(the routines do not require that numbers 
be maintained in normalized form). 

The range of quantities that can be rep›
resented with full precision is from ± 
32K 2�-m. �1m. or roughly from 10-,.. to 
HrJ. Actually , this was far more range 
than l needed, but packing and unpacking 
smaller exponents would sign ifica nt ly 
slow arithmetic operations . 

Ozeran’s choice of a power of 10 expo›
nent is curious. since it drastically com›
plicates the prl-x:esses of normalization 
and alignment. Indeed, if. as he says, 
"values you might compare all have the 
same exponent ." then why bother storing 
it with each value at all? Simply stick it iu 
a data table header and let the analysis 
routines deal with it post facto . 

Rob Lewis 
Hollywood, CA 

Information Source 
When I recently decided to buy an IBM 
PC-compatible computer, I also bought 
all the MS-DOS books at my local book›
s1ore . One of those books happened to be 
a BYTE book-lnrroducing PC-DOS and 
MS-DOS: A Guide for Begin11ing and Ad· 
11a11ced Users by Thoma s Sheldon 
(McGraw-Hill , 1988). This book is ex›
tremely well written , with very clear ex­
amples to explain the various commands 
and how to use them. 

I’m still not an advanced user, but, 
thanks to the book, I now feel more at 
ease with my PC. I highly recommend 
/111rodu ci11g PC-DOS and MS-DOS to 
any beginner who feels that his or her PC 
is resisting au effom to understand it. 

Pat Hollin 
Florence. flal_\' 

FIXES �

Price Fix 
Letraset USA alerted us to the fact that 
lmageStudio sells for $495 rather than 
S49.95 , as stated in What’s New. De›
cember 1987, page 96. � 

- Circle 55 on Reader Seniice Card 

Riding the Tiger 
Regarding the December Editorial ("The 
’ B’ Word ") , I 'm happy to hear that BYTE 
has grabbed the tiger (computer bench›
marks) by the tail in an auempt to bring 
some sense into these (’;so important") 
computer system performance rest and 
evaluation programs. 

I hope BYTE doesn’t rush into devel›
oping a oew series of test programs and 
that there is some period of time allotted 
to evaluate the te-st programs (bench›
marks) themselves. These test programs 
must be impeccable. So often I have 

found benchmarks that are flawed in 
some manner or another (even those de›
signed by experts of the highest caliber). 
It is very frustrating, because one is never 
sure what is really being tested or if a 
comparison of one system to another is 
even valid . 

Al Aburto 
San Diego, CA 

Shifted Integer x x 2 �
Larry Ozeran’s proposal (Leners, No›�
vember 1987) for a new ’ ’shifted integer" �
data type is similar to a modified float-�

Mode!MATE is a true JD 
>olid modeling software 

with power oi 
th.- more expensive pacl-›

at a fra tion of the 
cost . By providing a low 
cost , high quillity packai.;e 
we plan to make 3-D mod›
eling capabili ties available 
t,> all serious users-nL’l 

a privileged few. 

If you arc an enginl-cr. 
designer. draftsman. archi›
leC!, or just interested in 
JD, Mo<lelMATE is for 
you. It has th., power you 
need, at a price you can 
afford. 

ModelMATE’s poweriul 
"’lid modeling techni4ue 
(B-rep I r l3ces It a class 
above point line Iwire • 
frame I CAD softwa ll’. This 
capability is further 
"nhanced by the following 
fealur.-s _ .. 

for Only $349 �

• JO Ct•rsor 
� Primitit,es 
� 
� Co11slruclio11 Planes 
� 51,rfares of Rr.vn/r,rinn 
� Srnling 
� �Mult iple Display 

Wi11dows 
� �Ftill Feature Macro 

Language 
� Automatic Sectioning 
� Obi<?ct Duplirntion 
� �Error Detection 

Reporting 
� Interference Checking 
• JD 5pline5 
� 6 Stlludard Views l:f 

lsomelrir 
� Perspective 
• Roaring Point Accimicy 
� L11<ltt So ..ra Rendering 
� Hrddrn Line Removal 
� �Unlimited User-Definable 

Views 

An optional print 
whid1 supports over 100 
dot matrix and laser 
printers, is available 
tor $49_ 

A file exchange module 
which includes DXF and 
!GES . permits the trans! ...r 
cit 30 moclds from 
ModelMATE 10 AutoCAD 
an<l other popular CAD 
p.1ckagcs. is also available 
fo r $<19. 

L!IJRARlES are avJilablc 
to further enhance the 
design capabilities o f 
Mo<l...!MATE : 

Mechanical Design 1-559 
Structural Steel - S89 
ArchiteClure-5149 
JD Font’ -549 

Control Automation, Inc . 
P.O. Box 160100, Altamonte Springs, FL 32716-0100 

For immediate information, call (305) 682-7077 
IBM PC f XT I AT are registered tradcmJrks of IBM Corp. 

,;\utoCAD i> o trademark of Autodesk Inc. 



Print Master �
lets people share printers �

Get the most out of your 
expensive l'esources - your 
people, your computers and you!' 
printti i-:;- wilh Prinl !\fos te r by 
Baylech. Not only does it let your 
people and computers share all 
of you!' printers . its huff er keeps 
the m wol'king ins te ad of waiting . 

Easy to set up, 
easy to use 

Initial setup is menu­
prompted and allows you to 
confi1;'1.11-e P rint Master your 
application . You dec:ide which 
ports arc input and which arp 
output. You also set such 
functions as haud rates, 
handshaking. t imeout, how 
you select a printer. <'tc. 

After se tup, you simply 
cable Print Master between you r 
computers and printers. and 
you're ready to go. BayTech's 
Memory Reside nt Program lets 
your PC users select printer.;; via 
function keys that. correspond to 
a menu window. 

Circle 20 on Reader Service Card 

Non-bu ffered models from saa9

r t. 

f't-• 111 i\'.1Ul'r ;r(lf_,,___ 

Prin t Master keeps 
everything running 

All can send data 
simultaneously to Print Master's 
dymi.mically alloeuled huffor. 
keeping your people and com­
puters working. This first-in ­
firsl-oul buffer also sends rlat.a 
to a ll printers simultam:.'Ously 
to keep them running at full 
capa ei ty. The buffer s ize'? A big 
5J2 K tha t 's expandable lo 
one mcgabytt'. 

Eleven models with 
serial and parallel 

An of Print 
Mas ter is its fle xibility : Any 
port can be a computer po1t 
or a printer port. Choo e from 
eleve n mode ls with different 
combinations of serial and 
parallel ports . Print la ter 
interna lly converts serial to 
paralle l and vice versa on 
combination ser ial/parallel 
models . Six ports, $7$15. Eight 
porL.;;. $89:). Ten ports. $995. 

. 
GSA pricing avai la ble. 

Want details? 

l,C)nt.ac t. .vour dealer or 
Ba.v Technica l Assoeiates fot· 
informat ion a houl Print Mas t t•r 
and BayTech's com ple te line of 
data ..:ommunical ion8 prnducti<, 
proudb1 mnde in the ·.s.A. 

BayTech �
Bay Tedmiwl Assfl(iates. Im:. �
Data Co1111111miwtio11s Pmducls Dii i.1im1 �
200 N Seamd SI., Box ."187 
Bay Saini Lo11i -. 39520 
Telex 9J0..1JJ .J618 RA Y TECH 
Phone 601·467-8231 or 

800-523-2702 
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Circle lJ on Header Ser,.ice Card 

Create Po,,verful �
·ains \Vith �

Blai: cTOOLS �
--------· ------- ­
Whi:thcr you"re an expert or a novic<'., you can 
l">cncfi1 from using special tools 10 cnham;e yuur 
programs. make th..:m rdiabk. and gi"e them a 
pn look. With windows. menus. pop-up 
memory reside nt progmms. and communk·mions 
·upporl. Blaise Compt11ing o ffers rn1 a wide 
range of programming 1ools to let you take full 
advan1age of che Microsoft and Bo rland pro· 
gram ming cnviro nmenls. All language support 
packages include fully commented source code. 
cumplcce co mprd1ensive manuals and sample 
programs. 

C TOOi Plll '/. . $129.00 
Full spectrum of general service utilit )' fum:ti<ins 
incluJing: windows: mt.mus; memory 
upplicat.ions; interrupl service routines; in1crven· 
cion code: and di.re<:t video access for fasr ,;(:rccn 
handling. Spccifical.ly de.signed for Microsofl C 
5.0 and QuickC. 

Turbo $129.00 
Windows ;mJ menus; i111crvcrnion code: 
s..:rcen handling including EGA 43-lin.i text mode 
"1pport : dirccc screen acce.-;s ; and memory r si­
dent applica1ions. C:1rdully cmht:d specifically 
to co mplement Turbo C. 

lurho ' E · 
COMING SOON! Genera! screen munag..:mcnl: 
paint scrci:n. : hlock mode darn entry <!f fie!J ·by· 
field nrnlrnl with screen accc'i'i . For 
Turb<> Pascal . 
Turhn P \\ ' R 1'1 l ' $129.00 
NEW VERSION! Now supports Turb<.1 Pw.ci1I -1.0. 
Screen. window, am.I menu management includ· 
mg EG..I. su pporl : DOS 111emo1, control ; IS 
>ch.:dulcJ incervemion code : and mm:h more. 

l urhc . SY1' II PU "'i $129.00 
NEW VERSION! Now supports Turbo Pa.o;cal -1.0. 
Interrupt drivi:n support for the COM pores. 1/ 0 
hulf<"rs up to l:HK : XON/ XOFF; up ru9600 haud: 
111 km and XMODEM l ' 1n1r01. 

\ ' NCfl f N (;I P. $175.00 
Full fca1ured in1crrupt driwn for the 
COM ports. 1/ 0 buffers tip 10 64K : XON I XOFF: 
up lo 9600 bau<l: modem con tml and XMOOF.M. 
For C. Turbo C or MS Pascal. 
h.evPbner $49.95 
··super-batch"' pr,,grom. Crcat<· batch files which 
c:m invoke programs and provide input to chem: 
run any progrnm unutlenc!ed: create demons!ra· 
1ion progn1ms; anal}rLc keyboarJ usage. 

PAS A oo v roo1 i.; 2 s115.oo 
Expanded string and screen handling: 
rou1ines; memory mam1gcmcnt; genernl program 
control: DOS file suppon and mort:. For MS­
P;iscaL 

.XE $95.00 
N -w VE RS!O ' Program chaining CX<'Cllliw . 

hain one program from annchcr in different 
languages: spccifv comnmn du!a kss 1h11n 
2K of overhead, 

S49.95 
Tex! formauer f,>r all prugramm.:r·. Wriucn in 
Tlirlx > f\c'l(:;il: primcrc:ontml: uscr-..lcfined 

imk• gcneratio11; and a gencrnl 1 

facility. 

TO ORDER CALL TOLi. rRFr 
ROO-JJ3-ROR7 ! 

BLAISE COMPUTING INC. 
1560 inth Stre,cl , Suite Jl6 C:A 9-1710 1415) S40·5"UI 
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CHAOS MANOR MAIL �

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

Missing Manuals 
Dear Jerry. 

In your August 1987 column. you 
mentioned a growing serious problem 
that I hope you will continue to give 
prominent attention to. You noted that 
Kaypro no longer provides technical 
manuals with its products, and that this 
has caused some grief. I was disappointed 
that you did not more stridently take Kay­
pro to cask for thi s omission. It is a very 
serious problem . Whenever I purchase a 
piece of equipment that does not come 
with schematics and other technical de­
tails. I immediately write the company 
for that material (agreeing to pay, of 
course) . Alas. J am finding more compa­
nies unwilling to provide the information 
many price. 

Two recent cases: Datavuc would pro ­
vide only barely readable ·chcmatics 
(with a missing page yet), nothing else, 
after I signed a 11ondisclosure agreement! 
Can the company really be serious in be­
lieving that thi will prevent copies? So 
far. Western Digital has ignored my let­
ters tor information on its Portafile hard 
di ·k drive with SASl-SCSI port. As your 
experience with Fast Kat indicates , sel­
uom does the equipment l.lpcrate as <iu· 
vertised. and without schematic and 
manuals , there is often no wJy to know if 
the equipment is faulry or ome hand­
shaking is mis ing. It took a technician 6 
hours to get the Portafile to talk to a Com­
paq . The step-by -step setup procedure 
was tor a genu ine IBM PC. and somehow 
it choked when applied to the Compaq. 
The Daiavue s1till goes off into hallucina­
tions in terminal mode , apparently be­
cause some garbage is stored in bauery 
RAM, which the manual does not . ay 
how to clear-or for that mauer does not 
even mention directly. 

I trust that vou will continue to aid the 
consumer by complaining loud and clear 
about the hick of technical documentation 
for hardware. 

Robert W. Harrington 
A1111 Arhor, Ml 

You 're right, of course. Full-service 
m<111uals ought to he a\'ai!able ro any 
usn. Both Kaypro and Ze11ith used lo 
provide 1he111 rowinely. which is one rea­
son rhey became 1wo ofmy favorite com­
pmiies. Now rhey don 't. They say most 
people don '1 want them. and some peoph· 

11re intimidated by them. 
My own 1·iew is that 1he companies 

ought to have an option mi the 
rion card: Fill in a credir card number. 
and for $20 the manufacturer will send 
the schematics, service mamwls , and 
other hard 1ecl111ical data. The fee would 
discourage cas1wl requesters. -Jerry 

Greetings from Europe 
Dear Jerry, 

Why do the makers of MS-DOS lap­
tops insist on putting 3 \Ii-inch disk drives 
in their machines? Now I either have to 
get a 3 'h-inch drive for my home com­
puter or do without a laptop. 

About a year ago, in a fit of Gadget 
Lu. t. 1 bought a Panasonic Executive 
Partner, a nice machine with 5 1A-inch 
disk drives . It has performed , as you 
would say. yeoman service during 1he 
past year. But. between the permanent 
grnoves in my shouluers and the 3 inches 
that my right arm has stretched (all from 
the machine' s 30-plus pounds}. I have no 
love of ii as a traveling companion. It 
doesn "t even fit under my airl ine seat-
1:ontrary to the promises of the sales rep . 

Toshiba used 10 make its Tl 100 (now 
1he Tl lOO Plus) with 51A-inch drives. 
But, along with the nice. new display. the 
company put in those nasty 3 'h -inch 
drives. I cannot find a plain T 1100 (or 
any other laptop with 5 1A -inch drives a! 

any of the mail-order houses . 
ot much to report from this hemi­

sphere. The Bundcspost just raised the 
cost of data-transmittal services. Instead 
of pricing transatlantic data communica­
tion · just beyond !he reach of mortals. it 's 
priced it so only !he heirs of Howard 
Hughes could currently use the . ervice. 
So. between the data fees and the BIX 
foes, J am not likely to become a BlXen 
anytime soon. Frus1ra1ion abounds. 

International marketing faux pas: Th.: 
Soviets try to buy tht:ir American technol­
ogy from thi.rd and fourl.h partie whenever 
possible. My company cooperate with 
them In two ways . First. there is an inde­

Jerry Poumelle holds a doctorate in psy· 
clzology and is a cie11ce fiction writer 
who also earns a comfortable living writ­
ing about computers prese111 and f11111re. 
He can be reached clo BYTE. One Phoe­
nix Mill lane. Peterborough. NH 03458. 



10 Important Reasons �
CProgrammers Use �

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

2. It's fast - almost 3 times faster 
than a leading competitor. 
Fast access that comes from the 
unique combination of the 8-tree 
indexing method and the "network" or 
dire ct "set" relationships between 
records. A win ning combination for 
fast performance. 

3. It's flexible. 
Because of db_VJSTA's combination 
of access methods. yo u can program 
to your application needs with ultimate 
design flexibili ty. Use db_ V ISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optim ize run -time 
performance. No other tool gives you 
this flexibili ty without sacrificing 
performance. 
db_VISTA is also well behaved to 
work wi th most any other C libraries! 

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

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

6. It uses space efficiently. 
db_ VISTA lets you precisely define 
relationships to minimize redundant 
data. It is non-RAM resident; only 
those functions nece.ssary for opera­
tion become part of the run-time 
prog·ram 

7. Royalty free run·time. 
you're developing applications 

for yourself or for thousands, you pay 
for db_VISTA or db_QUERY only 
once. If you currently pay royalties to 
someone else for your hard work. isn't 
it time you switched to royalty-free 
db_VISTA? 

db_VISTA'· �

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

t Multl· u• er jt1ppor! Qeio.l!)lll!Y IO r1l11 oo 
loail erea networks 

• Fiie • huoture baS<ld o,n !he B-tree 1nde:>1l"9 
method 

t Tranuctlon proce.alng a ure multi-user 
w nill!tency 

•File locking Juppo11 provides read dud wrl ti1 
Ive ks 

t SQL·bueddb_QUERV Is linkable 
• Fiie tHnafer Jn lud d fo r Asen. 

cl BASE opllonal 
• 
•Source Code avallable 
• D•t. DeflnlUon Language fat specifying rhe 

o>nd or:ganlmtlon of ycur 
• Interactive darabH e acceu utlllly 
• con• l• lency check ullllly 

Fiie Management R..cord �
andFlleSlus � 30-day Money Back Guarant.ee! 

• r1;1c;<;rd length only by acces· Try db_VISTA in your environment 
sibleRAM 

t M'axlmumrecorrlsperlll• s 16,777,21!'1 for 30 days and prove ii to yourself. If 
•Maximum lile sl21! llm led only by d\lil1lhblt' d >k not completely satisfied. return it /or a 

S'l!Jra\}4!. 

•Maximum of 256 lndl!X and da1<1 Ill"> Price Schedule db_VISTA db_OUERV• K.?y length 246 
t Nu hmlt Qn ol key heldsper r<?C.ord 0 Sl rigle user s 195 s 1% 
• N1;i llmh on maximum number ol fields per 0 S1r1glc u•cr w/Sourc c $ 495 .s 495 �

record � 0 Muhl-use r s '1% s 4% 

Oper•tlng System D Mul11-use rw/ So11r•e s 990 ;; 990 
& CompUer Support NEW: 

•Operating system•: M. DOS, l!INJX , D VAX Mul11 ·u•• r $ 990 $ 990 
X1' IX. Ul.TfllX, Microport , VM . 0 VAX Mu!li·u>er w/Source Sl980 Sl980 �

h �
•C compilers: Liluro:- . Mt r ooh , IBM. Order Now.Allee , Turoo c XENIX , UNIX 

·•ncl LIJlhtspeed C Put db_V ISTA to work in your 
application program . Ordering is 

8. db_QUERY & db_REVISE. 
Add theSQL-based, ad hoc query and 
report writer for a rela tional view of 
db_VISTA databases. 
Use db_REVISE to re-design your 
database easily and quickly! 
Both royalty free! 

9. Free tech support. 
60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 

easy-simply call toll-free. We'll answer 
your technical questions and get you 
started. Call today. 

Call Toll-Free Today! 
1 (800)db-RAIMA 

(800n27-2462) or 
206/ 828-4636 

�
co 

:10.55 1l21h NE. llelle..,ue, WA 98CKl'l USA 
i206i 828·463b Telex: 6503018237 MCI UW al 



CHAOS MANOR MAIL 

pendent marketing and support group set 
up espe..:ially for the "East Block.·· Sec­
ond land more amusing to those of us 
who get !O watch). a firm in India has an 
interesting connection to ours. It seems 
that the Indian gentleman who wholly 
owns the firm was able to through 
some sort of executive. lifetime agree­
ment to market our products in the sub­
continent. Our company has no rights 
;.ind many responsibilities, while the lndi­
;ins get to run thing. their own way. 

So, business being what it is. a lot of 
high-tech equipment gets to the East 
Block through the Indian firm India 
in general. but that is another story). The 
Soviets <1re tickled 10 he. able to p<1y for 
their shiny new gear with rupees. which 
the government of India is happy to get 
back. because India has about the same 
balance of trade problems with the 
Soviet:-. 1hat the U.S. has with Germany. 

Back to the faux pas. The Soviets 
wante.d to buy a 101 of laser printers . Bue 
common Soviet paper is barely adequate 
for typewriters. much less Canon engine­
based throwaway printers . So, they de­
cided chat one of our rugged printer. 
would suit their needs. And the market­
ing boys (Americans on "assignment " to 
the Indian company) went nuts with the 
·ales proposal. The Soviets declined to 
buy. and no one could figure out why . In 
the mcontime. a Japanese firm beefed up 
its laser printers to handle the Russian 
paper and sold about 5000 units . 

What happened? Well, the nearest th<it 
thMe of us who care can figure out is 
chi ; The Indians had set up a very nice 
pack.age for the Soviets: a fully optioned 
laser printer with lots of image memory, 
parallel and serial ports, the latest inter­
nol ROM s, and spare parts. It also in ­
cluded a photocopy capability. integral tn 
the printer. 

In a society that controls copy ma· 
chines like other societies control pluto­
nium. you can imagine the horror that ran 
th rough some bureaucrat's mind when 
someone tr ied to sell him small, possibly 
portable copier. . The requirement for 
' ' la se r printer" was overridden by 
··copier." To the few of us who heard 
about the fia sco. 1his w<1s not an irmnedi­
;ttely obvious answer. But a fow cool ones 
nosse.U the table one night and (ils they 
often do) assisted the intellectual process. 

What does this have IO do with any­
thing? Well , I believe that the main reasl;n 
that American firms do so poorly in the 
world market is that American marketing 
styles are too narrow-minded. If you 
me, American sales reps. for the most 
part. do not take the time to get to know 
their market. What mav sell a leather 
jacket in Peoria may well get a sales­
perso n landed in jail in Malays ia-or 
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laughed righ1 back to the airplane . 
With few exceptions, most non-Ameri­

can firms set up 1heir sales force5 in the 
local economy and 1ha1 their people 
get to know local practices and priorities 
before Starling out. Provincial American 
business allituues preclude this. Rather 
than studying the competition and doing 
their jobs better. U.S . businesses. ii 
seems. prefer to cry "Foul'' and hide be·­
hind the skirt· of government - childish 
and. in the long run. dangerous. both for 
the cowardly firm and us consumers_ 

If our planet is to run it economy in a 
free market system, everyone has to play 
by che rules. The European community is 
beg.inning to show its stugnation in I.hat 
re peel . When the European Economic 
Community was formed 20 years ago. <J 

series of protective tariffs and quotas was 
put into effect. These measures, des igned 
to ease Che transition to a truly European 
economy. were to expire in 1992. But in 
1he European parliament, a great move is 
afoo1 to e.>:.!end that d;ite indefinitel y. 
Everyone is deathly afra id 10 compete on 
equal terms with the other guy . 

Chuck Kuhlman 
Mannheim, West Germam· 

Thank you . I always enjoy your repol"fs 
from Europe. 

As for porwhle:i, I have never liked 
5 !4 -inch disks; for my money, they ought 
to put at least one 3 Vi -inch dri ve in e11ery 
ne1" deskrop computer. You can s10re 
mon: small disks than large mies, and 
the v hold more. The y 're also a fol more 
rugged. With Traveling Software '.1· Lap­
/ink. there '.1· no problem gelling from 
desktop to portable anyway. - Jerry 

Prolc1g for Sundog 
Dear Jerry. 

Jn your September 1987 column , you 
discussed using Q&A to build a databtise 
ior Sundog, pointing oul Q&A 's flexibiJ­
iry for this appl icat iun but lamenting its 
lack of ctip;ibility to help with infomm­
tion such as estimates of commodity 
prices and determinaiion of the best trip 
to make. 

You and your readers may be interested 
in knowing th<.it Prolog the flt::xi­
bility that Q&A eems to have in storing 
dtita while also offering the computa­
tional abilities you desire . 

My program is wrillen in Turbo Pro­
log . Prolog directly implements rela­
uonal databases. and two are used in the 
program. The firs! is l oc ation. which 
used to record the plane! and solar system 
where a city can be found. The second re­

is ac t ua __price, which holds 
the prices found in the The 
program doesn't include them. but you 
could easily add relmionships to record 

Che location of exchanges. the availability 
and prices of ship and computer parts . 
and assorted information. With !he inter­
acti ve environment pmvide.d by Turbo 
Prolog. setting up these database.s and en­
tering the data would be easy-possibly 
as easy for Q&A. although !he screen Ji s­
plays and reporting would be less fonc y 
without some real programming. 

You can see the advam<1ge of using 
Prolog for Sundog support when you try 
to get help in figuring out the most profic­
ahle deal s . That" s where esti ate "_ 
pr i ce comes in. This portion of the pro· 
gram estimates lhe pri,·e of a commodity 
of ;i specified grade based on actual_ 
prices of the same commodity in the 
same city . Profit uses the estimated_ 
prices 10 culculatc !he profit that one 
could make by hauling a commodity be­
1ween 1wo ..:ities. Finally. bes t _ trip fig­
ures out the best of all possible trips by 
comparing the profitability of au poten· 
tial trips. As a bonus. the slight modifica­
tions of bes t_ tr i p that follow the main 
version (which is first in the lis1ing) allow 
you to determine the best trip given a 
specified starting city , ending city. or 
load . 

This example the pov.·er of 
Proloi:; as a prototyping tool: It lets you 
create databases easily. and programs 
that you· ve written for one purpose c<1n 
be used for others . Thus. unlike a con­
ventional prog ramm.i ng language . a fu nc­
ti0n can be used to derive its outputs or 
inputs. For example, pro f it 
the return from a proposed trip and al so 
generates all trips meeting specified con­
ditions. The ability to reu se function s nin 
greatly multiply the of your 
programming effort . 

Roy E. Lowrance 
New York, NY 

By coincidence, I haV<' brim n·ading 
Dan Shafrr 's Turbo Pmlog book and 
plari11g abow with tl11.' lm1guag1'. and I 
had coml' to the conch<simi rhm I could 
probably do \\'har you suggest. Thank you 
for thtc neat example. I ccm hardly wait to 
tr y ir ow. 

. I am fast concluding lh(lt Turbo Prvlog 
.l"lum/d he 1he first lmrg1m >e thm man1' 
/)t'O!Jfe learn. fl has considerable power: 
alas , if you ha11e leame<I 11 procedural 
!m1guagefirs1, you may run imo fl"m1ble 
gmsping Prolog concepts. I did. imril l 
got Shafer's book. -Jerry • 

IEditor' s note: Mr. LownmCP 's program. 
JERRY.PRO. is available 011 BIX. 011 

BITEnet. on disk. and in rhe Quanerly 
Li.\'/ings Supplement. Se£' "Program Lis1­
i11gs" in the ta/Jle of co111ems. ){iu will 
lll'NI an !BM PC or comp111ibfr and 
Turbo Prolog 10 run the program.] 
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ASK BYTE �
Steve Ciarcia answers your questions on microcomputing. 

dijference , yo11 ·u need to remember thut 
the numbers you 're working with are 
approximations. 

It may be worth ymir while to check ow 
some books m1 numerical analysis from a 
university library. The subject i.1· prell y 
trick y, and you would be well advised to 
brush up 011 your math first, hu.t there ':; a 
way aroun<l mos/ of these problems if 
you 're serious. -Sieve 

PC Security 
Dear Steve, 

I have a security problem . At my work­
place we have two IBM PC-compatible 
rnmputers. eacll one wiih a floppy di k 
drive an<l a hard disk dri ve . I must control 
the acce ss to the c.omputers in three 
levels. 

First, I have lO keep nonauchoriz.cd 
personnel from using the computer · . 
Second , I mus! keep people who arc 
authorize.d to use only the floppy disk 
drive from using the hard disk drive . 
Thi rd, I need to coatrol access to sub­
di m:tories on the hard and floppy disks. 

I need to do rhis without locks and keys 
if possible . The computers arc in service 
24 hour a day , 7 days a week . 

Samuel Bolanos 
Guatia!aja ra, Mexico 

Security in per.w11al compwer systems 
is becoming a fairly hig sofnvare indus­
try. A check of hiq er 's guide issues (If 
magazines will Rive you a list of many 
sources for password-protection and en-

continued 

IN ASK BYTE. Ste>·e Cimna . a ccm'f"ll"' <B t1· 
s11/1<1nl wul elt·1·1rm1ics e1111i11eer, mr.rwers 
1ion.,· on uny url!u of m/cm compwing. Th!' 
mw1 repre.«!lllalive qu;·stiom - ,,.;// bt• an ­
,1wered 111ul published . .'frnd \'Oltr i11quir1•rn 

A.ikBITE 
clo Sre ve Ci1m:w 
/'.O. Bo.x 582 
Gla., fonbury , CT060J3 

Due w 1he high volume of 111<1uirre.<. '<'I! 

mmrm gi•urallll.'t' <1 perwnal reply. All leller.r 
mul become Ii«' properly of 
Ste"" Ciarcia uml cannot be returned. 

The A ·k BYTE, ·rllff i1u-lu de5 manager 
f/ur l' Wt'i1wr a11d re, eurd1erJ Eri<· 
7<m1 Cantrl!ll, Bill Curlew. Ken Dal'id.Hm, 
J11<11111c11e Do)ml. Jon Elson. Frank Kuech­
mn 1111. Tim /i,fcDonnugh. Edward Nisle.1·. 
Dick Sawyer. Rober/ S1ek. and Mark 
Voorhee:r. 

Disturbing Numbers 
Dear Steve, 

I am experiencing some disturbing ac­
tivities while using Borland 's Turbo Pas­
cal version 3.0l on my IBM PC done 
has an 8088 chip with no 8087). My 
problem concerns tbe. arithmetic func­
tions TRUNC and FRAG. For example, if I 
set Nl=ll. 0. Turbo Pascal tell s me that 
TRUNC(Nl)=ll and FRAC(N l )=O.O , as it 
should. However. when I then go and set 
Nl=2 .2* 5.0 . Turh o tell s me that 
TRUNC(N l)=-10 and FRAC(N l ) =l. 0. I 
tried the same example using FORTRAN 
?Ts INT function. and it worked fine . 

I am sure the problem is in the accu­
r<1cy of the multi pl of the two num­
bers. but the que$tion is. how can I avoid 
this unac:cep1able result? I to use 
these functions on a regular basis . Should 
I write my own muhiplication algorithm? 

Douglas Jones 
Fort Walton Beach, FL 

Welnmze 10 the wonderful world ofnu­
merical analysis, \\'here things are never 
quite what rht•y seem. Consider tht' sim­
ple elaboration ({f your: problem in Turho 
Pascal 3. 02A (no marh coprocessor) : 

PROGRAM Tes t Nums; 

VAR 
rl,r2: REAL; 
rlt,rlf : REAL; 

BEGIN 
rl :=2.2* 5.0; 
rlt ;::TrW1c(rl); 
r lf : = Frac ( r1) ; 
r2 ;==1.0-rlf; 
Writeln(r1:15:11); 
writeln(rlt:15:11); 

Writeln(r2:15:11); 
END. 

The are: 

11.00000000000 
10.00000000000 
0.99999999999 
0.00000000001 

Surprised ? 
It tums out that the number 2. 2 does11 '1 

hare 0.11 exact represemation as a binary 
fra ctio11; the 0.2 part is a nomenninating 
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fra ction when e.1pres.1·ed in hinary. Turbo 
Pascal maintains abow 11 decimal digits 
of precision. so while the exac1 value for 
rl is really 10. 99999999999 . .• , it dis­
plays as l I . (){)()()()(X){))(X) because forho 
Pascal ro1111ds off its imemal represema­
tirm w I I digits and fills with trailing 
zeros. 

The binary-coded-decimal (BCD) ver­
sion of Turbo Pascal may be some help, 
because ir use.1· decimal base encoding 
f or f ractions. The fraction 0.2 has o ter­
mina ti rzg decimal represe111urio11 
(0.2000 . ..• tJf cou.r.re), Jo you 'ii get the 
right answer in this case. 

B111 all is 1wr roses. Even w11h the BCD 
version, guess what happens when you 
try 

:rl : = 1.0 I J . O; 
r2 : = rl J . 0; 

Rl is 0. 333333333333333333 a11d H2 
rums out to be 0. 999999999999999999 
i11s1ead of J.(X)() • .. because the BCD 
I'(' rs ion holds only 18 digits of pred sion 
and iht' fraciion 113 isn 't a terminating 
decimalfra ction. 

If you have a pock.et calculator, you 
might try :>'Ome simple operations such c1s 
3 x (1 13) and see wha1 comes out. 
They 're all done in BCD in 8 to JO digi1s , 
so you 'II he ahle to figure out whar 's go­
inf{ on j(1irly quickly. Erpet1sive calcula· 
tors (notably .from Hewlett-Packard and 
Te.xas Instruments) go to great lengths to 
handle tlzese problems . hut you can force 
1he issue to show 11p by i11teger suhtrac­
tio11s at 1hc righ1 poims. Try l - (3 >< 
(113)) a11d wince. 

There is no way around this . simply 
because there are no "real " numbers in a 
compuier. Th£' real numbers you declare 
as REAL are onlv approximations to the 
actual vallles . limited by the number of 
bit.1· assigned to them in RAM. In some 
languages, you ca11 have "lnng reals " 
wirh more dig/ls, but that simply post­
pones the problem. 

FORTRAN 77 has. I believe, longN 
reals and ruund ti littlt' differently tha11 
Turbo Pascal. You might wa111 to try re­
coding rhe example the way l did and see 
what happens. I suspect that you will get 
similar results. 

Now, to be fair, the difference between 
0. 999. , , and 1. ()()() . .. is prelly moot. if 
your application rt!al/y cares about rhe 



Nabadv Beats The Fax 
dBASE Users/�
lnde11endent Reviewers Sav: �

• .Nabadv's Even Clase �
FoxBASE+ /386 

FoxBASE+ 

Clipper Clipper 

dBASE III PLUS 

Data Based Advisor BYTE Magazine 

FaxBASE+ Fastest Bv Far 
BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 
Nobody beat FoxBASE + in even one 
of the 'Z1 BYTE benchmarks. 
FoxBASE+ zipped through the 
eithaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE+ /386 ran them in only 7 
minutes! By contrast Clipper took 53 

minutes, Quicksilver took 59 minutes. 
and dBASE III PLUS took an hour and 
18 minutes. 

Whv Waste Your Time? 
BYTE's data shows FoxBASE+ is up 
to 7 times faster. DBA 's benchmarks 
show FoxBASE + is over 5 times faster. 
You c<in run with Fox . ..or you can 
crawl with them. 

FoxBASE+ oe1111ers Now . .. The 
Others Onlv Promise 
We' re totally committed to insuring 
that Fox BASE+ will always be fastest 
... now and in the future. Hw can 't bu\! 
a faster product. · 

But that's not all ... �
Fox BASE + offers other great features �
like: true compatibility .. . familiar �
interactive commands like BROWSE �
and EDIT ... "dot-prompt" program­�
ming .. . major language extensions ... �
idea] development environment . . . and �
a money-back guarantee. �

So call us for the details. After all ... 

Nothing Runs Like a Fox. 

�

FoxBASE. FoxBASE+. and FoxBASE+ 1386 are trademarks of FcJx Soft1•rMe. �
dBASE 111 PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket, �
Quicksilver is a trademark of WordTech Systems. �
· Using the benchmark published in BYTE. September 1987. �
-- using the suite of benchmarks published in Data Based Advisor. March 1987. �

Cin:le 81 on Rladtr Stnicr Card 

Fox Soft11.<1re 
JIB W. South Boundary. Perryi;burg, Ohio 43551 
1419) 874-0162 Tdcx; 6503040SZi FOX 
FAX: (419) 874-80il:l 
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Cirr:le 146 on Reader Service Card 

CIARCIA FEEDBACK 

- TURBO G ­
Graphics Programming �

Environment for C �

Powerful commands with �
easy-to-use syntax. �

Device Independence allows one �
program to run on VGA, EGA, �

CGA, or Hercules without �
modification. Full support �

of each adapter. �

No memory intensive device �
drivers required. �

Direct video memory access 
for speed with software switch 

for BIOS option. 

Labelling with any AutoCAD** 
font. Two fonts included. 

Hidden li.ne suppression 
automatic for 3-D surfaces. 

Multiple graphic viewporls. 

Available for most popular C 
Compilers. (SpecHy wben 

ordering) 

Source available for 
c uslomi zalion. 

No Royalties!! 

Comprehensive Manual. 

**AutoCad is a trademark of 
Autodesk, Inc. 

Library $79.95 �
Source $149.95 �

Order Today! �

TXM, Inc. 
Box 5142. �

Cary, NC 27511 �

(919)467-6855
(919)481-9452 

Master Card, VISA, Choice 
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U)ption softll'are. 
Most security software seems to be of 

tht' daw-encryptioll type, where anyone 
cw1 acct'.ss tire file. b11.t you 1wed a code 
key to make the con/el/IS readable. This 
probably dot's not mee1 your require­
mems. There are. however, some pro­
grams rluu pm11ide for password protec­
rio11 ag<1i11st unauthorized access to hard 
disks and directories. 

Here are se11eral compa11ies whost' ad­
\'t'rlisemems !'V!' s<'en rl'am/_\': 

Computer Security Corp .• 2400 West 
Devon , Chicago. IL 60659. (312) 761­
1764_ This company produces rhree pro­
grams: Ciradel , Sentinel, and fsr Guard 
Security Sysrems. All three programs of­
fer /nJfh password pro1ec1io11 and 
e11crypt ion. 

Data Resources Prorection Inc .. 3663 
Arnold Ave., Naples. FL 33942. (813) 
774-3282. Soft lock is for password pro­
1ec1im1 and enayption. 

H-F Compwing Services Inc .. 191 Eg­
limon Ave. £. Suite 302. Toromo, Omar· 
io CD M4P 1Kl, Canada, (416) 485­
5403. HFToo/s For File/Directory 
Sec11.ri1y offers passwurd protection for 
individlialfi/es and sudirectories. -Steve 

Just a Few Million Pixels 
Dear Steve, 

I have an idea lhat I would like you to 
consider . I use my computer to generate 
mathematical graphics-fractals and the 
like. I currencly output these to a ploner, 
driving it back and forth as though it were 
a raster device . I would like 10 create 
higher-definition color output, ideally 
onto photographic film. The commercial 
services that do this sort of thing (some 
use the Matrox system for business pre ­
sentations) have high enough resolution, 
but they will accept only the output of the 
software that thev use . 

Assuming tha1 all the photographic 
stuff was taken care of. all I would need 
would be a small monochrome flat-faced 
CRT and whatever it to transfer the 
informalion a color at a time. I presume 
you get different intensities of the RGB of 
each pixel by lighting up the pixels for 
varying times. There are issues of expo­
sure linearity and po_ sible reciprocity 
fa iIure that I would have to con · i<ler, but 
it seems to me that they would be 
manageable. 

I would like such an object to accept its 
data via a generic serial link, since I am 
in transition between an IBM PC compat­
ible and a Mac II. This project sounds as 
though it needs on-board memory. al­
though I am not sure if I can create entire 
pictures at once or if I can do a part at a 
time. I would like to shoot for resolutions 
of 2(1()() by 2500 pixel . 

Do you think this is something !hat an 

amateur coul<l rnnstruct for a few hun­
dred dollars'? 

Henry Casson 
Portland, OR 

You've exactly the riglu idea }Or 
how the high-reso/11tirm slide film ma­
chines work: a 11ery ltigh-resohitio11 
monochrome displa_\' and a set of color 
filters. A11d. yes. gumma correction and 
reciprocity failure problems crop up-all 
those ugly real-life issues that we'd lm•e 
10 gloss over. 

Unfor/111u1tely, there isn 'r u cheap way 
10 get high resolution; it requires preci­
sicm elect rallies, custom optics, alld fussy 
mechanico/ ccmtmp1io11s. 811.r perhops I 
ca11 meet you ha(fway. 

If you 'd likt: to play around with tht' 
idea just to see how ii works, gel an 
Image Wise receiver and a good NTSC 
monitor (see the May 1987 Circuit Cel­
lar). It's got somewhat fm,· resolutio11for 
your purposes (244 lines of 256 pixels 
each), bw you could get really famasric 
color renditions: 64 shades for each of 
rhe red, green, and blue exposures, for a 
roral ofa quarter-mil/ion colors (less any 
lost to reciprocity and so forrh). It would 
gi1·e you a refutively inexpensive set of 
electronics to let vnu worrv aboM the 
color filters. and Jlim cameras. 
Best ofall, /mugeWise is c1 :;erial device, 
so it ll'il/ work ll'ilh vour IBM PC or \'Olir 
Mac. -Steve · · 

CIRCUIT CELLAR FEEDBACK �

Switching Supplies 
Dear Sieve , 

Thumbing through olJ BYTEs. I came 
upon your article entitled "Switching 
Power Supplies: An lntrouuction" ( o­
vembcr 1981). 

l have out of electronic design for 
some years, but now I have to return to 
the study of it, and one obvious problem I 
am facing is the design of adequate power 
supplies for my equipment (some of 
which is battery-backed). 

Your article ·brought me partially up lo 
date again, but I won<ler if today you 
would use the same components as you 
<lid over 6 years ago. What's the news on 
the latest devices for this application9 

Uwe Brunjes G. Gerentc 
Chihuahua, Mexico 

My article on .1wi1chin1-: power upplies 
was wrirten as a tutorial, intended to ex­
r1lain and illustrate the essenrials of 
switching supplies ' '.from the gro1111d 
up. " The power-supplv design fearured 

c"!!/lll/IUed 



UNLEASH YOUR 80386! �
Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl­
ing of the clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro­
ducts take advantage of the 32 bit reg is· 
ters and data bus of the 80386 and the 
Weitek 11 67 numeric coprocessor chip 
set. They include a tamily of MicroWay 

mW1167 Numeric 
Coprocessor Board 

MicroWay 80386 Compilers 
NOP Fortran·386 and NOP C·386 are globally 
optimiz ing 80386 native code compilers that 
SUPP«! a number of Numeric Data Processora. 
including the 80287, 60387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berl<etey 4.2 Unix 177 and PCC compilers. 
MS·DOS specific eJCtef'lsions have been added 
where necessary to mal<.e it easy to port 
grams writ1Efl with Microsoft C or Fortran and 
RIM F-ortran. 

The compilers are presently avallable in two 
formats: Microport Unix 5.3 or MS·DOS as ex· 
tended by the Ptiar Lao Tools. MlcroWay will port 
them to olher 80386 Qperating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit Integers to address arrays. 
NOP Fortran-386 generates 32-bit code which 
executes 3 to 8 times laster than the current 
generatioo ot 16-bit compilers. There are three 
elements eaell of which contribu1es a factor of 2 
to th is speed Increase: very efficient use of 
80386 registen; to s1ore 32-bit entities, the use of 
inline 32·blt artlhrnetic Instead of library calls. 
and a doobling in the effective utilizatioo of the 
sys1em data bus. 

An exampleof the beoefii of excellent code isa 
32·bit matrix mulUply. In this benchmark an NOP 
Fortran·386 program is n.m against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However. IM 32-blt code ran 7.5 times faster 
than the 16·bit code, and 5a5 limes faster than 
the 16·bi1 code execu!ing oo an IBM PC. 
NOP ..............•$595 
NOP C·386"' .............•••••......$595 

80386 compilers that run in protected 
mode and numeric coprocessor cards 
that ulillze the Weitek technology. 

The benefits of our new technol­
ogies include: 
• An increase in addressable memory 
from 640K to 4 gigabytes using MS­
DOS or Unix. 
•A 12 fold increase in the speed of32 bit 
integer arithmetic. 
• A 4 to 16 fold increase in floating point 

MicroWay® 
80386 Support 

MicroWay Numerics 
The mW1167"' is a MicroWay designed high 
speed numeric eoprocessor tl1at with the 
80386. It plugs Into a 121 pin 'Weitek" socket 
that is actually a SUP01' set of the 60387. This soc· 
ket is available on a number of motherOoa.rds 
and accelerators including lhe AT&T 6386. 
Tandy 4QOO, Compaq 388/20, Hewlett Paci<.ard 
RS/20 and M lcroWay Number Smasher 386. It 
combines the 64-bh Wei1ek 1163/64 ftoatlng 
Point multiplier/adder wilh a WeiteMntel de­
signed "glue chip ". The mW1167 '- runs at 3.6 
MegaWhelslones (compiled with NOP Fortran· 
386) whk;h is a factor of 16 taster !han an AT and 
2 to 4 limes laster than an 80387. 
mW116716 MHz . .. ........ . .. . ... $1495 
mW1167 20 MHz •••••. , •...... • ••• $1995 

- The INMOS TB00-20 Trans· 
puter is a 32·bit computer on a chip tha1 features 
a boilt·in floa1ing f)Oint coprocessor_ The TBOO 
can be used to build arbitrarily large parafiej pro­
cessing machines. The Moooputer oomes with 
either the 20 MHz T800 or the T 414 (a T800 
111ithout the NOP) and indudes 2 megabytes of 
processor memory. Transputer language sup­
port from MicroWay inctudes Occam. C. Fortran. 
Pascal and Prolog. 
Monoputer T414·20 with 2 meg• ., .$1495 
Monoputer TS00-20 With 2 meg' ...$1995 

Ouadputer1
• can be purchased Wit'1 2, 3 or 4 

transputeis each ot which has 1 or 4 megabY1es 
of memory. Quadputers can be cabled together 
to build arbitrarily fas\ parallel processing 
sys1en1s that are as fast or faster than today's 
mainframes A single TBOO is as fast as an 
80386/mW1167 combination! 
Biputer '• TBOO!T414 with 2 meg' ....Sa.495 
Ouadputer 4 T414-20 with 4 meg• ...$6000 

' lnctl.Jde.s O<xarn 

speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro­
Way product you choose, you can be 
assured of the same excellent pre· and 
post-sales support that has made Micro­
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, plea&:l call the 
Technical Support Department at 

617·746·7341 
After July 1988 call 508-746-7341 

80386 Multi-User Solutions 
ATS•• - This intelligen1 serial controller sefies Is 
designed to handle 4 to 16 users in a Xenix or 
Unix erwironmEOt wilh as little as 3% degrada­
tion In speed.It has beel'1 tested and approved by 
Compaq, 1n1e1,NCR, Zenith,and the Department 
of Defense tor use In high 80288 
and 80386 Xonix OI' Unix based multi-usef 
systems. 
AT4 - 4 users ....... . ............. . . 5795 
ATS - 8 users .. .. ...... . . . , . .. •. . . . . $9.95 
AT16 - 16 users ... .. ...... . .. ... ..S1295 

Phar Lap'• created the first tools that make ii 
possible to develop 80386 applk:a!lons wtilch 
run under MS-DOS yet take advantage of the full 
f)O'Ner of the 80386. These indude an 80386 

that n1ns the 00306 in protecied 
linear address mode, an assembter, linker and 
debugger. These tools are required for the MS· 
DOS version of the MicroWay NOP Compilers. 
fltlar Lap Tools .. .. .... .. . .. ... ... ... $495 

PC/AT ACCELERATORS �
28TTurbo-10 10 MHz.. .. .. •.........$450 �
2871\Jrbo-12 1 2 MHz................$550 �
2871\JrboPlus·12 12 MHz ...........$629 �
FASTCACHE·286 9 MHz ...... . .....5299 �
FASTCACHE-28e 12 MHz .•••.......$399 �
SUPERCACHE·286 • ...• •• •... . .....$499 �

MATH COPROCESSORS �
80387·20 20 MHz ...................5895 �
80387·1616 MHz .............. . .... $495 �
80287·10 10 MHz ............ . . . ....$349 �
80287·8 8 MHz ....... . ... • ••...••.. $259 �
80287·6 6 MHz . . ..... . ... ..... . ....$179 �
8087·2. 8 MHz .................. . ...$154 �
8087 5 MHz • • • • ........••..........•$99 �

The World Leader in PC Numerics 
P.O. Box 79, Kingston, Mass. 02364 USA (617) 746· 7341 

32 High St., Kingston-Upon· Thames, UK, 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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was intended ill 1his spirit. If I were de­
signing a power supply intendedfor mass 
produc1io11, I might have selected some­
what different componen/J, based 011 

mo11ufacturi11g considerations and the 
economies ofscale. 

If I were writing a rutorial 10 illus1rare 
the same 1hings, I might or might not 
make some minor changes in the design . 
With many 11ew and exciting imegrated 
circui1s available with various features 
and fu11ctio11s. I would swdy what is 
available i11 rams offunctional specifica­
tions , then make a decision according to 
what I found. The essential principles re­
main the same regardless of the specific 
design employed. Switching regulators 
are a11ailable from seve ral manufac­
turers, i11c/11ding giams like Motorola as 
well as smaller companies, and each has 
its je(l.fures from an engineering or prod­
uct-design perspective. 

You can obtain components for rhe ex­
pe rimt•nter's supply described in rhe 
1981 tlrtic/e from several sources. al­
though the core for the hand-wound in­
ductor is difficult lo obrai11 in small 
quanriries. Adverrisers in BITE such as 
Jameco Electronics and JDR Micro­
de vices ccrn ofren supply parts-rlze 
78S40 switching regulator, for example. 
is available from Jameco. Inductors of 
various values are availablefrom Mouser 
Electronics (2401 High way 287N, Mans· 
field TX 7(1)63! and DIGl-KEY Corp. 
(P.0 Box 677. Thief River Falls. MN 
56701 -9988). 

For newer variations on uses for 
switching suppUes with EPROM pro­
grammers , see the serial RS-232C pro· 
grammer (February 1985) and tht! 8052­
based intelligent programmer (October 
1986) fearured in Ciarcia 's Circuit 
Cellar. 

The following books contain d.erailed 
rreatmenrs ofrhe subject ofswitching reg­
ulators and power supplies: Switching 
and Linear Power Supply , Power Con ­
verter Design by Abraham I. Pressman 
(Hayden Book Co., ISBN 0-8104-5847­
0) and Electronic Principles hy Albert 
Paul Ma/vino (McGraw- Hi/I, ISBN 0-07­
039867-4). Also. mamifacrurer 's darn 
and application sheets are usually good 
sources of borh general information and 
specific circuits. -Steve 

Help Convert Me 
De.ar Steve , 

In "Build an Analog-to-Digital Con­
verter" (January 1986) , you included 
plans for a 16-channel , 12-bit high-speed 
ADC board. Can this design be readily 
converted to operate on an IBM PC 
(8086) bus? I can envision many home 
uses for such a board if I could adapt it to 
my AT&T PC 6300 using something like 

a JDR Microdevices prototype board 
with decoding layout as a start. 

I'm a chemist, and l"m familiar with 
analog electronics and Turbo Pascal. 
However , I'm not too good at digital de­
sign. Any help would be appreciated . 

David W. DeBerry 
Austin , TX 

Adapring the 16-chamzel 12-bit ADC 
board design ro an IBM PC can be 
done-11ery easily , in fact . You can use 
most ofthe design as is, or nearly so. The 
only area that really needs to be changed 
is the host CPU imerface. reflecting the 
difference between the BCC-52 and PC 
buses. For example , you could dri ve the 
ADC1205 RD* and WR* signals by the 
PC bus /OR* and /OW* signc;i/s. 

One additional option you mighr con­
sider is to exploit the IBM PC's direcr­
memory-access (DMA) capability. This 
would allow you ro access the ADC al 
maximum con ve rs ion speed-abo ut 
IO.(XJO samples per second. 

However , OMA would complicare the 
circuitry somewhat-you have ro gener­
ate a PC DRQ (DMA request) from the 
ADC sra111s bir that in<iicares conversion 
is comp/ere and rum tlze PC DACK (OMA 
acknowledge) illlo an ADC data read. 
Acwally. you would have to account for 
the fact that a DACK calls for two ADC 
readJ·-one for the most significam birs, 
and another for rhe least sig11ificam birs. 
Finally. I doubr BASIC could keep up 
with 10,000 samples per second-you 'd 
probably need assembly language (or a 
compiled language like C or Pascal) . 

Since you mention home 1'Ses. which 
rypically won't require such fiw sam­
pling, I'd ignore DMA the first time 
around. Later. after you ha ve go11e11 a 
non-DMA version working, you could 
consider a modified desis n including 
DMA. 

You could also use rhe PC's interrupt 
capability insread of th e polling ap­
proach I used. However. this involves 
many ofthe same considerarions as DMA 
(hardware and software comple.tity) . 
Polling is fine for most applications. 

With one ofrhe many ''/111erfaci11g the 
PC" books and a National ADC/205 
data sheet , you should be able ro get 
somethi11g working fairly easily. Also. 
when you ralk to National , ask for a11 
ADC0808 data sheet. The 1205 's 12-bir 
resolution is acwally overkill for mosr 
home applications. Instead. the 0808 of 
fers only 8-bit resolution bw combines 
eigJu channl'ls 011 one chip. eliminating 
rhe need for the mulliplexing logic on the 
BCC-30. 

A diagram in rhe article entitled 
"Computer-Contmlled Wood Stm·e'· in 

comi1med 



When Your Computer Sends An S.O.S. �
It Can Cost You Plenty. �

·SECTOR NOT FOUND 
·FILE ALLOCATION TABLE BAD 
•DISK ERROR READING FAT 
·DISK NOT READY 
•INVALID DRIVE SPECIFICATION 

A revolutionary, new way �
You can successfully attack �

The costliest problem �
In business computing today. �

No matter whal lhey say, every one of 
these messages usually means: data 
loss due to hard disk failure. Part of your 
business is suddenly miss1ng-1.n-act1011. 
So you call technical suppon. 
Pay for unnecessary repair or mplacemen1. 
Pay overtime atrempting to recover or 
reconslruct as much of your scrambled 
information as possible. Spend your 
valuable time soothing customers· ruffled 
leathers because one of your computers is 
"down • Again 

Thinl< about it a moment: how much have 
these d1sgu1sed hard disk error messages 
already cost you in unrecoverable data. time 
and torture? 

Now for the •lloclcer: your average 
business user sees these disguised hard disk 
failures many rimes each year/ But it 
doesn't have lo be that way anymore ... 

The good news is: 
Disk Technicianlm and Disk Technician+lm 

Al Software Systems virtually 
eliminate these DOS error messages by 
eliminating the hard disk problems that 
caus9 them. Both are designed 10 work with 
IBM PC, XT , AT and 1rue clones. 

Disk Technicianlm is �
prevenllve maintenance so1tware �

lhal repairs and ma1nta1ns hard disks �
by predicrmg and correcting failures �

before and after they happen �
- w1/llout removrng pro.qrams and data ! �

Can you imagine the time. torture and money 
you will save yourself? Your department? 
Your company? Plenty_ 

There is simply no otf'ler program /hat can 
deliver what Disl< Technician!-"' Claes. Over 
7 years' painstaking R&D were needed to 
bring 1nis revolutionary system 10 you. 

It's easy to use: requires absolutely no 
1echnic1al skills and less /han 60 seconds of 
operator time daily , II runs automatically 
unattended. Anyone who can press ENTER 
can use it. Easily. Read our reviews 

The Power of Disk Technlcianlf!I 

Disk Tcichnrcianrm predicts, detects. repairs 
and recovers hard disk data problems on the 
most fundamental level possible: that of the 
smgle occurance. single b1/ soft error_ 

Th•s unique ablhty 1s used as an early 
wammg mechanism that allows Disk 
Technician'"' to accuratelr predict wh•ch 
areas of the hard disk wil eventually cause 
problems - problems unknown /0 you until 11 
is too late. 

Only Disk Technician1mis able to find and 
correct marginal areas before lhey affect 
your valuabTe data And your bottom line 

·DATA ERROR 
·GENERAL FAILURE 
·ERROR READING 
·WRITE FAULT 
·BAD SECTOR 

·NON-SYSTEM DISK OR DISK ERROR 
·READ FAULT 
·BAD DATA 
·ABORT, RETRY, IGNORE 
·PLUS HUNDREDS MORE!!! 

Disk Techn1clan!m keeps a history 1n its 
database of failure panerns it detects. The 
astounding accuracy of Disk Technicianu 

the long-term reliability ot your hard 
disks depend on decisions reached by its 
art ificial intell igence (Al } considering data 
gathered lrom previous tests 11 l1as perlorrned 
on your system. 

Million-dollar mainframe reliability 
For PCs? 

Disk T echnic.;in1m uses special propnetary 
wr ite and read test ing to identify marginar 
bits and/ or cont inual dynamic changes. 
Then . comparing current test results with its 
database ol previous failure pa!tems, Disk 
Technician rn Al makes an early warning 
decision as to whether or not 1hese errors 
will cause data loss. 
The power of Disk Teclln iciani!i1 daily 
tes1.ng , Al , precision accuracy and history 
database virtually assures million dollar 
mrnnframe reliab1l ily for PCs 

All this and "glitch' ' protection, too? 
SalePark m memorx res ident so1tware 
program (included.) works with ;;II of your 
programs all of tt1e time to preven1 
destruction ot your da1a from s1atic 
electricity , 1urn ing power on-and-off. 
brownou1s. surges and spikes. Wl1en these 
"glitches" occur they can write garbage into 
anything the disk t1eads happen to be 
localed over - sometimes wiping out an 
enl ire disk I 
Af1er 7 seconds user adjustable between 
·t t5 seconds) of hard disk Inactivity. 
SafePark1"' automatica lly moves 1l1e tieads 
over a ·safe rone" crea ted by Disk 
Technician1m. Once the heads have been 
moved - wl1ich will almost always be the 
case - and a power glitch occurs, any 
damage wil l be conl ined to the afe zone: 
protecting your data and programs. 
If reliabllity, cost l)nd downtime are 
important to you - dally use of Disk 
Technician mis a must. Because the time 
to prevent disasler is before ii happens! 

Ctioose your hard disk �
Reliability assurance: �

' -Choo SI! DJU.. Ti0ehnlcl.ilinliT'1fo1 Choo.. Disk 
hard dl1kll up lo 32 mega for hllJd disks OWif 32 meg1, 
wllh MFM c.onlrnlle>r'I... sgg_gs loglc-.ll Of parflllonod drfvM, 

or ALL eontrollers. $129.96 

The following new fealUres have been 
to both Disk Technicianlm and Disk 

Technician+rm, For complete leature and 
technical specifications. 1usl call or wn'te us_ 
•NEW! Built- in. non-destructive (no need 
to remove your programs or data) fow-level 
formatter tor AT -1ype systems. wilh adjusta· 
ble Interleaving to maximize sys1em speed. 
•H£W! �Will print a complete. permanent 
record of each test. or store ln file - your 
choice. 

•NEW! Built-In low-level lormarter wl:h 
adjus\a.ble in terleaving for AT and XT-type 
machines . 

•HEW! �Hardware Servrce! Repa1r section In 
expanded Technicial Users Manual. 
•HEW! Runs on eJ ther A or B tloppy drives . 
•HEW! Reta ins or ignores herd disk �
manufacturers' bad track data - y our �
choice. Can add bad :racks or sectors at �
any lime, non -destructively (no rieed to �
remove your programs or date), w1thou1 �
retorrna!ling. �

•Works wtt h 2 physical hard disk drives on a 
single system. Can be reset 10 ope a10 on a 
new machine or hard disk by calling the 
factory. 

•Even works on finicky 1.2 megabyte AT 
type lloppy disk dr ives. 

•OuikstaJFm installalion guide and 
60 Second Instruction Manuafm get you 
golng_fasl and are i!ll you will need to run 
Disk Technfci-an1m 

Press Reviews: 
He•w Yo'" Times: "Disk Technician 
seems like a prodl.lcl every owner of a hard 
disk should seriously consider buying and 
using daily lor preventive maintenance. 
Think ol it as dental !loss for your con1pw1er • 
Tof(yo PC Newslefte': ' Hard disks are 
basically temperamental little beasties lhat 
1nL1st be te nded to regolarly. Othen.vise, pool 
goes lhe data! Technician does the 
same ming 101 hard disk preventive 
rnaintenance and protecl•on that Genera.I 
Ct1uck Yeager did for aircraft flying ; 
A radical expansion of lhe possible These 
boys lrom Prime Solutions are breakin' some 
new ground here • 
PC Magazine: 'Pr ime Solu1ions claims its 
Disk Teclmician can prevent 11arcl disk 
errors. repair even left. for-dead hard disks_ 
and recover las! data - all automatically 
and without any technica l skills on yo1J r part_ 
Sound too good 10 be true? I 1ho119hl so . too. 
Bu i altar wi tness ing lew rmnor miracles and 
a major miracle or two, I'm a believer, This 
$99 so1tware may be the b st mvastrnent you 
could ever make .· 
John C. Dvor11f(: ··11 you're one ol 111ose 
souls who are plagued by hard disk prob· 
lems, then take a look at Disk Teclm1cian 
lrorn Prinie Solutions." 
New Yorlr: Law Joumal: "Be prepared 
fo r an experience . The software Is ch ildishly 
simple 10 install and start Pr ime So1u11ons 
says i t takes 60 seconds. It certainly doesn't 
take longer But then _ oh, boyl" 

EVALUATION COPIES & FACTORY REBATES 
a11a1/able to volume users through 

participating dealers. call now for details! 
ORDER NOW from your part1cipatmg Disk 

Technicmn- Dealer or factory direct! 
- Visa. Mastercard. Eurocard accepted ­
800 847 5000 or619 274 5000 

1940 Gamet Avenue· San Diego, CA 92109 
TOIOphono:619 214 TaaMIQal s upport:6 I B 271 •Ollll 
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Circle 166 011 Reader Service Card 

OKIDATA 
1200 and 2400 BPS Modems 

To most people our name says 
reliable PC printers. But the fact is, 
we've been in telecommunications for 
over 100 years. 

Hayes compatibility, and a 5-year 
warrantv. 

The Okite)TM 1200 and 2400 modems. 
The only modems born 

And our new PC modems are all 
you'd expect from that experience. 
With all the right diagnostics for a 
clear signal over "noisy" lines, 

with a century of expe1ience. 
See your OKIDATA dealer. 

Or call 1-800-0KIDAT..\ for 
the dealer nearest you. 

Rc:.gi•tcrcd �T�r�n�d�~�m�a�r�k�. " �:� OKIDATA. Old America . Inc.. Marque 
depo!l<!t �d�~� Oki Am<rka. Inc. 110)'01. Hayn Microcompo ter Pro­
duct> Inc. Trademarks : Okitel. Oki Elcruic lndu•II}' Company. u d. . 
PC Oige•l. Nationol �S�o �f�t�~�-�.�.�.�.� Tcslinfl Labor.nories. Inc. Rotod ' I by 
PC Dige•t Augusl 1987 is•ue cOl'Cr\ng 1200 bps modems. 

�O�l�(�l�~�A�T�~� 
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CIARCIA FEEDBACK 

Ciarcia·s Circuit Cellar, Volume II, 
shows 1ha1 co1111ecti11g the 0808 tu the 
IBM PC wuuld be 11erv easy. 
-Steve · · 

More Conversions 
Dear Steve. 

I recently obtained a copy of your arti­
cle entitled "Build an Analog-to-Digital 
Converter.·· and I want to learn �n�~�1�0�r�c� 
about AI D conversion and applicacion. 

I am an embryologist who wants 10 
monitor environmental conditions during 
development of marine turtle eggs. How­
ever, I cannot afford to purchase an off­
the-shelf system because they typically 
cost too much. I would like to buv com­
ponents lo assemble a more rea;onably 
priced system. hut I don't have the knowl­
edge necessary to select the e.lectrical 
�,�~�o�m�p�o�n�e�n�t�s�.� I should state that I am a 
computer user, but not an advanced 
programmer. 

Can you recommend a book that would 
fill the ne.ed of the " Dumb Biologists' 
Guide to Electronic Sensing and AI D 
Conversion "'1 I know that many of your 
articles hoive been collected into books. 
but they arc not available here in Saudi 
Arabia . Ifyou believe they would provide 
some of the guidance that I need. I' II 
gladly purchase them. 

Some of my needs are as follows: 

• A system that is rugged enough io sit in 
the sand for up to 3 months and collect a 
darn. set without disturbance. I would also 
use the unit in the laboratory. where con­
ditions are usually betcer. l might need to 
be able to pul it in a wo.terproof box. Data 
�~�t�o�r�a�g�e� wuuld require a memory module 
of some sort. 
• The ability to collect data at set inter­
vals. The shortest would be about I min­
ute (on an oxygen probe) , and the other 
probes would collect at about 5-minutc 
intervals. I am willing to trade off time in­
tervals for cost, if necessary. I would Ii kc 
to be able to select other. longer intervals 
(up to 6 hours) if possible. 
• The ability to sample oxygen. tempera­
ture. moisture , salinity. and pH. Does a 
difference in probe output require differ­
ent amplification? 

Jeffrey Dean Miller 
DJwhran Airpurr , Saudi Arabiti 

U11for1ww1ely. I can't n'a/ly recom· 
mend a book for you. I get must ofmy in­
format io11 from Trade joumals. manufac­
llirus 'dara sh11ers, and so on. The books 
I read years ago in college tended to be 
long on theory and details. and shon 011 

real-world applications. 
Acrnallv. I've written manv articles 

over th1• );ears related ro AID �~ �o�r�n  " �e�r�s�i�o�1�1� 
continued 
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A high performance display adapter for PC/AT class micro·cornputers offering: 
1024 x 768 resolution I Texas Instruments TMS34010 Graphics system 

processorTIA I DGIS'M software support I 16 colors from a palette of 4096. 



DATA ACQUISITION COMMUNICATION 

Circle 121 on Reader Se,..,ice Card 

CIARCIA FEEDBACK 

PowerStationT,\f �
A Complete VT220 I VT241 Work Station �
Upgrade for the IBM PC/XT/AT and PS/2 �

"Now true 800 
pixel wide VT241 
display and 
VT220NT241 
support for 
VMS Services 
for MS-DOS." 

f'owrSllllon 260 Wl5 EG.1.m11r Sl9 
VT240 Style keytioanl a<IO ZSTEM �V�T�2�~�0� Emulaoon SVl\Ware 0.uQti(orb03rd �~ �P�l �! �(�)�r�l� '"' 132 co11inv1.1 afld 800 01•e1 
()glional WPS labelled k,eys (GOLD KfV MOOE Li add $30. AeGIS on smfldard EGA adaoiors 
zm:M pc · Vl240 Emulllol EmulallM Sonwaro 00/y. $M PS22W2 519 
Vl241lr.?4\ Er1111iatlot1 sortw.ire With aj] the llli.IUll!S ol ZSTEM V1220 �p �l �~�s� KcybQ.;rO O<lO!>ll)< <>Ille IQ< PS200 °" PSl2 •Y>l••IS 
ZSTEM 4014, sil:•I afld FloGIS grapl>cs ZSRMpc -'014 Emulllor H9 
�~�I�o�n �~� 220 S189 Use wiih ZSTEM VT 100, VTZ'O or stand·al()ne 
VT220 •tylo �~�r�d aoo ZSTEM VT220 emul•\loo �S�o �r�t�v�. �~�r "� lntera,IM room and oon. �S�.�v�e�l�r�U�c�3 �~� �"�" �'�~�e �s� horn 
Ool!OOal WPS belled f(oy; (GOLD KEY MODEL! 3<1!! $30. d•SI:. Keypod. mouSI!. dlgi1izer. �p�r �m�1�~�1� �.� P'onor. aro 
�Z�I�I�T�T�M�p�o�~ �· �V�T�2�2�0� EmullllOr Emulatioo �S�o�h�w�:�1�1�~� only $150 Tiff S<Jppart 4100 C1llof J/11 1no <IV"' to!l1' maµpmo 
All lh• f!lalures ol ZSfEM VTIOO plus S-bil mode. downloadalllo ron1s. &40 • olOO •nd 6.&0 " J80 on some adao10tlrl'OOtors 
user IH!fned •evs. flJI na nn.>Vrm11t1.,,..11ona1m00es ExienOed mocms- ZSTEMpe ·VT100 Elllulllor $119 
/scnpt langu"lje True 132 colum"' on Hcre111Cs, VGA>. SIJper EGAs, afld H1gl1 !)0'10tn1ance COLOR \!T100 True aoonle 
sian<lard EGAs uSi"Q 111• EGAmalo option 128 columns oo CGAs 43 i n< Nqhlw1(!e. smoo;h St1olllnq 150 3lXI �i�l�l�l�l�\�l�l�J�I�~� 
SUP90'1 on EGAs �E�n�~�o�o� �~�C�'�,�0�0�.�l�r�d� SUPIXllT Ungermann Sass NeVOnc �~ CO!OI XMOOfM and KEAM[l, S<Jlll<ty!MAC· 
and VMS SCM:es IOI MS·OOS SU{IPOI\ ROS. 005 -= 

KEA Systems Ltd. 
f412 • 2150 West Broadway, Vancouver, B.C . Canada V6K 4L9 

Support (604) 732·7411 TELEX 04·352848 VCR FAX (604) 732-0715 
Ord1tr DHk (800) 663-8702 Toll Fr1te 
• JO ._, """"')' bo<lc "°"'""'"' �~�M�E�M�.�I�C�N�I�S�A� 

Analog 1/0 8. 12. "bll A/0. 

GPIB (IEEE-488) 
CONTROLLER 

BUA TECH 478 E. Exchange St., Akron, Ohio 44304 
(216) '34-315.4 TUC: 5101012726 

INCORPORATED 1-800-663·1170 FAX: 1216) 434-1409 
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and e11viro11memal se11si11g. These are re­
printed in my Ciarcia 's Circuit Cellar 
hooks, volumes I 10 VI. /11 all. about a 
dozen ofthe articles are re/med 10 AID­
(' verythingfrom a "Computer-Controlled 
Wood Stove" (see precetling letter) to a 
"Computerized Weather Srarion " (right 
11p your alley). In my new pu.blicarion, 
"Circuit Cellar Ink, " I presem a series of 
prajects to receive and di.1play satellile 
weather maps. 

Tlw WESDATA recorder looks pretry 
good, but you could save a lot ofmoney if 
you br4iId yo11 r own. For example, take an 
HD64180 CPU, £PROM, eight 6264 
static RAMs. and mi AID chip (s14ch as 
the ADC0808)-and voilii, vou have a 
1011-power, 64K-byte. RS-23lC data re­
corder. Ofcourse, though the chips only 
cost abow $100. whether it is worth it de­
pe11ds 011 the hardware and sojiware de­
sign a11d debug lime you 'II have to put 
i1110 it. 

The issue you memion -sampling rare 
versus cost-has two facets. In general. 
increasing the st1mpli11g rare will in ­
crease the power consumption, which a/­
jeers ba1rery life. Bw 11si11g all CMOS 
chips practically eliminates 1his factor 
(just remember to use the HD64180 
SLEEP mode betwee11 samples). /11 fact. 
because of the low power required and 
.l'ince ii sounds like your system is out­
doors , you mighl consider a battery-I 
solar-powered dwrger setup. This would 
have a polenrially unlimited life , as long 
a. rhe sw1 keeps rising evny day. 

However, the real potential problem is 
storage capacir). You menrion sampling 
five factvrs, one every minute and the res/ 
l!l'ery five. You also stare that the sample 
period C011/d be up 10 3 months. Wi1ho111 

cro11ki11g rite math in detail. that add up 
to about 250.000 samples in 3 months. If 
each sample is a byte, you need 2 56K 
byres. The 64180 can handle this (ir has a 
I-megabyte address space), but now you 
need 62256 (i.e .. 32K x Hsta1ic RAMs). 
which al least doubles 1lze chip cost. Or 
you could use dynamic RAMs. with the 
1mders1anding that power consumption 
goes way up. 

Don 'r overlook ways you cun reduce 
the amv11111 ofstora •e required. Take 11d­
van1age of the inrelligence of 1he CPU. 
For instance, do ymi need to store e1•ery 
sample, or can 1he CPU compwe (and 
only need to store) an average for a peri­
od? Does everything need to be sampled 
wirh full (say . 8- or 12-biI) resolution ? If 
11 01, have the CPU pack multiple samples 
in a single byte. Many samples may have 
small changes in value for sequential pe· 
riods-have the CPU just store the tem­
pera/Ure change from t/1(' last per iod (4 · 
bits) rather than the absolwe value (7 or 
8 bits). You get the idea. -Steve • 

DIA. 72 Clgltal 0 

Digital 1/0, Power Control 

Synchronous/ Asynchronous 
RS422. llS232. 

AMI!! , Cunwnt l.oOli> 

. - �I�I�·� �~� �·� r- , . �~� M .., , _ 

- l 

WAVEFORM 
SYNTHESIZER 

Albllro.JY Waveform 
Generation 



C1t1zeri Printers . • • • • • • • • • • . C1ll 3510. 3550 • • • • • • . • • • • • 729 All 
1200 •• .•.•... . .. . . . $ 145 BB 10. 8850 . . • • . • • • . • • • 100 EGA WQl1der • , •••• , , • , , 175�~�l�)�J�A�/� e IBOD . . • • • • • • • • . • • • • 160 Otddllla Print"1 . . . . .. • . • • • C.11 VGA ....... ......... 255 

t p 40 .• .••••••• ' • • . 285 PanllOl!ic HKm.s 
DllK DRIVEi MSP 45 .••• , , • • • . • • • • 415 10001 Model II • • • • • • • • • • 1&5 Color Card . . . . • • • • • • • • 145 

SemouUI Box . MSP SO . ............. �~� 10911 el II • • • • . • • • • . 180 Graphics Cart! Plus • • • • • • • 175 
10 Meg . , • , • , •••• . • .. $ 865 MSP55. . . • • • • • • .. • • • 450 1524 . • . • • • • . • • . • . • . 535 Intel 
20 Meg , • , •••. . ...• , • 12ti0 01her rnooels • • • • • • • • • C.11 1595 . • . • • • • • • • • • • • • 429 In Board • • • • • • • . • . , • • , C.11 
40 Meg . • . • • • • • • • . • • . 1605 CHablo 011lllr Models • • • • . • • • • • • • • Clll PC 010 • • • • • • • • • • • • • 205 
Beta E•lernal .••.•.•.••• . 16'5 0-25 • " • " • .. • .. • . • 469 Stir Mlaonlc$ . • . • . • • • . • • • Call 4020 • • • • . • • • • . • • • • • 310 
Be1a ln1ema1 . . . . . . . . . • • • 909 &35 .... .. .......... 759 Toshlb.1 �O�r�~�h�l�d� 

Seg.11 20 MG wtWD Conlrolllr • 290 Dtconlcs 32 1/SL ••••••••••••• , 4119 Turbo EGA . • • . . . . . • • • • • 449 
COMPUTERS rso . . . . . . . . . .. . . . .. 299 341 SL . . • . . • • • • • • • • . 665 Jet 386 Acce!erat011Al •.••• •• 829 

AST Epson Printers . •..••••••• • Call 351 Model II . . . . . . . . . • . 1199 Tiny rurbo 266 • . • • • . • • . • . 399 
Mooe! SQ • • • • • • • • • • • •• • 51350 Hewlett·PICiaid NARD CAADt Plt'ldlM 
Model 20 ... . •• , •• : • • 2050 Laser Jet Ser-es II • • • • • • • • 1829 Pius Dt...elopmenl . . . . . . . . . . . . . . . Cell s Pack . . • • • . • • • . • • • • 99 
All Otrit.lf Models • • • • • . • • • . call 11100£11$ Moun1a1n . . . . . . . .. • • • .. • Call Au1osw,1ch • .. • • .. • • .. • Ctll 

NEC Hllyw Ewtm: T.pl�B�e�c�:�k�~�p� .....•.. Call VGA • 11.w . . . .. .. .. .. 239 
�M�u�t�t�~ �p�e�e�d� • • • • . • . • • • • • can Alt Models ••••••••• , • • • Cell / llOlllTORS VGA �P�r�o�f�e�s�s  " �~ �!� life• • • • . . • l5S 

Tosl'illl Prolnetlleus A.mil k Mfl liOIS ••••••••••• Clll Tecnw 
T.l((iJ .. . . . . , , , , , ••• $ 810 12000 .. . . .••••••• . . . $ 90 NEC Captain (No MemJrf) . • • • • . 109 
.1100 Superiwis1 .. .. • .. • 16'9 2400 B#ew • • • . • . . . . . 120 Mulhsync II • • • • • • • • • • • • $ S49 Grap/'lccs Masler • • • • • • . • • 389 

1-3100 •••••.••.•••.• 2799 Ottle• Models .. .. • .. • • • • • C.I MullJ1sync Plus • • • • • . • • • • . C.11 Olher Models . . • • • • • • • • • Call 
).JI;_>() •••• , • , ••••••• 3175 US Robotlc1 Olher �t�.�!�o�d�e�l�~� . . . . . . • . • . • . Call Vidlo-7 

Al & TM.w . • . . . . . . . . . . . Clll Passwora 1200 . • • • • • • • • • 148 Pnncelon Graprucs Morntors .••• • Call VGA •.•••••••• • •. . • . 
Share #ew ••••••••.•••. Call Couriei 2400 • • • • • • . . • . • 299 Prnceton Ull!async . . . • • • • • • 489 Vega Delu.e •.••••••.•• 

�~�l� �~ ... 

From As Low As 

·, 

...r.· 

Call For Details and Other 
System ConliguraHons 

�~ Up to 640K on Mother Board Brand 
'-1 �'�-�1�~ �-�- Name Floppy Drives, 135 Watt Power 

......�e �~ Supply, Slide Case, AT Style Keyboard, 8·10 MH2 Clock 
Speed, (Keyboard Selectable), 8 Expansion Slots. 

lllUNTEllS 

Alp$ 
AU models .. .. .. .. .. • .. CIH 

BiOilier Prml er&. • • • • . • . • • • • tell 

NEC 

BOARDS 

S1lenrwnter .•• , , , • • • . . . 850 
P-6.P-7.P-9 Senes , ••. .... • Cel l 01her Mooels . • • • • • • • • • • Call 

rt.ST 
Hol Shol ............. $ 330 
$J, �P�a�c�~� �P�l�u�~� . . • • • • • • • • • 109 

INTEGRATIVE SOFTWARE DATA BASE lllANAGlllENT TRAi ii iNG 
Abil11y ...• ••...•••.... $ 52 C11pPQ! . • . • • • . . . • • . • • S 388 Fhghl Simura101 . . . • • • • • • • • S 27 
Enable 2O •.• ••••••. , , , 359 dBase 111 Plus ••••• , ••••• , 379 MSLearnmg DOS • • • • • • • • • 27 
Frarneworl<. II • .. .. • .. .. • • 395 DB-XL. • • • • • • • • • • • . • • • 79 PC Logn· . . • .. . . . . • . . . . 69 
MS Works .... . ••••• , • • • Call Eureka ••.. ••••••••••• Call TUlbo Tutor II . • • • • . • • • • • • 23IPRl10SMEETS 
PF$ rst Ct!Olce . . . , • • • • • • 65 Fo• Base Plus 20 , • , . • • • • • 195 Typoig lnstructO! , • • • • • . . • • T1Camb11dge Analyst • • • • • • • • • $ 55 
SmM �S�o �~ �w �a �r �e� Sysrern . • • . . . • Call Gender • • • • • • • • • • • • • • . . 188 Typing i UIOl· IV ••••••• , • • • T1HAL . . . . . • • • • • • • • • • . • 104 
Symphony • • • . . . . .. . . . • 4:19 Nutshell . . . • • • • • . • • • • • . 75Lotus l ·2·3 Ver 2Ol • , •••• , • C.11 WORD PAOCHSORSParadox 20 .....••••••• , 379MSEKM.......... ... . Call Microwll Woid �~� 0 • . . . . • • • $ 185�PfS �P�r�o�l�~ �1 �o�o�a�1� File • • • • • . • 112Mull1plan . • • • • • • • • • • • • • 1118 GRAPHICSlllllCE Mut11rna1e �~�d�v�a�n �1�a�g �e� II . , • , , • • 2490 8. A , • •• ••••••••• • •• . 189PFS Pio Plan • • • • • • • • • • • • Call Char1rnas1er • . • • • • • • • • • . • $199 PfS Proless1Qnal �~ �r�i �l�e� . •• • , . , 89Ourckcode'l"1us ••••••••• , . 185Superca lc 4 , • • • • • • • • • • • • 2fi9 Diagram aster • . • • . . . . • • • 185 Vc;.11<sv.111e<3 , .. , ••• , • • • • 132Ouici..Repon • • • • • • • • • • • • 138TWJn Classre ••• , •• , .•••• , 32 Generic CAO wl()o Pio 30 , . . • 75 Volkown1er Deluxe Plus . • • • . . . S9Aevelati<tl • • • • • • • • • • • • • • 449VPPliinnei . . . . . . . . . • • • • 47 HaNard G•aplucs. . . . . • • • • • Call Webste<New World Writei . . . . • ,,55RBase 50'.Xl System V • • • • • • • CallLAJtGUAGES IMSI Moose Or Halo II . • • • • • 89 WetJs1er Spell Checker . . • • • • • 32Aellex................ 78�C Complrer (M1crosoll } • . . • • • S 219 ln·A·Vl$oO •••• , • • • • • • • • 259 Webster Tt1esaµrns . . • • • • • • • 39VP Exp.e<i , , , , , • • • • • • • • • Call

Fontan Compiler (Microsoh) .• , • 245 Lagfroouse . . • . • .. .. .. • • 66 Woid Pedeci 1Ver �~� 2) . • • • • • 195VP tr io .••.••. • .•••••. CallMacro Assembler (M•c•o oil). • • • 83 Log1mouse w/pa1n1 • . . 115 Word Perteet Ei<ecutive • • • . • • 103
ICCOUllTlllQRyan McFarlan Foman ••• , . . . 339 M1crosol Buss �~� se I O • • • • • Call Word Perfect l Jbrary . • • • • • • • 54 

BPI - Gil . AIR. AIP. Payroll CallRyan Mcfa rlan Cobol • . . . . . • 539 M1crowll Chan 3 0 • • . . • • • • • 249 Wordslar Pro �P�a �c�~� �~� 0 • • • • • • • 233 
Cornpurer Assocra1es - G1L. Alf! AIP . $379Pascal Compiler (M1crosolt) • . • • 165 1crosol1 Serial 'l.ouse i 0 . • , • • C..11 W01ds1ar 200'.l Plus 3.0 • • • • • • Call
DAC Easv Accouni1ng • . . • • • • CallOu1ck Basic 4O. • . • • • • • • • • 55 BWS Room .. . .. .. .. .. ., JO �
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12MHz EGA Sy9tem 

Basic System Features: 
• 90286 l(»bil CPl / • '; 12K Mochcrboard llxplllRlllble lo l'MB 
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286 System Options 
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STATG ICS® �

Select the points you want to remove from your .. . Then press F6 to refit the model and 
regression model . .. recalculate the statistics. 

Because "Statistical Graphics" 
Is Better Than Just Statistics and Graphics 

Most of today's PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGAAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 

Unique "What lf11 Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the resul ts, modi fy 
data and assumpt ions repeatedly 
and take another look - and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 

Integrated Statistical Graphics 

Coupled with STATGRAPHICS' 
interactive environment are over 50 
types of graphs - trad itional pie 
and bar charts, histograms, 3-D line 
and surf ace plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 

Query data points, do on-screen 
forecasting and model fitting , 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data-trends you may have 
missed if you looked only at the 
numbers. 

Over 250 Statistical Procedures 

• Di rect Lotus' and dBASE 
interfaces 

• ANOVA and regression analysis 
• Experimental design 
• Quality control procedures 
• Multivariate techniques 
• Nonparametric methods 
• Exploratory data analysis 
• Forecasting, time series analysis 

and more. 

STATGRAPHICS-�
The Best Way to Do Statistic.! �

Put the power of STATGRAPHICS 
to work for you today-al l for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext. 400 
In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 

STSC, Inc. 
2115 East Jefterso n S 11ee 
Rockville. Maryland 2085STSC 

·suggested relarl p11ce m U.S. and Canada. lnternalianal 
D"ces vary. Available through dealers and d1stnbutors 
worldwjde. STATGRAPHICS. PLUS• WAAE. Lotus. 11nd 
dBASE are regls1e red 1rademarks of Statist ical �G�r�a�p�n�o�c �~� 

Corporal•on. STSC. Inc., Lotus Development Corporatiar" 
and Ashton-Tale, respect ive ly. 

A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. A PLUS*WARE " PRODUCT 
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BOOK REVIEWS �

A PROGRAMMER'S 
GUIDE TO 
COMMON LISP 
Deborah G. Tawr 

THE SCHEME 
PROGRAMMING 
LANGUAGE 
R. Kn11 Dyb l'i8 

THE LITTLE LISPER 
Daniel P. Friedman 
mui Mallhias Felleisen 

THE THIRD APPLE: 
PERSO 'AL COMPUTERS 
AND THE CULTURAL 
REVOLUTION 
Jean-Louis Gassee 

A PROGRAMMER'S 
GUIDE TO 
COMMON LISP 
Rel'iewed by Alex ume 

Digital Press. Bedford, MA: 
1987. ISBN 0-932376-87-8. 
327�p�a �,�~�e�s�.� $23 

I n its lon.i; lifetime. the Lisp 
programming language has 

heen implemented in a num­
ber of dialects. each with its 
own se! of adherents and dc­
t racto rs . The differences 
among these implementa­
tions, notes Deborah G.Tatar. 
author of A Programmer's 
Guide to Common LISP, range from the. annoy ing (the user 
finds that common operations are called som.:thing slightly dif­
ferent) to the seriously 1roublesome (variable scoping is done 
differently in different Lisps). 

The lack of a standard language resulted in the slow, painful 
fl ow of ideas from one Lisp center to another. and it was clear 
that a st an<lard was needed. Over the course of 30 months. soml: 
60 Lisp experts debated the merits and demerits of standardiza­
t inn, and, for better or worse., the Common Lisp specification 
(which has since become a de facto standard) was born. 

In 1984. Digital Press published a complete Common Lisp 
language specifica1ion called Common LISP: The Language. 
Written by Guy L. Steele Jr.. !he book includes descriptions of 
some 800 functions. Although Common LISP is an indispens­
able book for Lisp programmers. it is dry reading and not much 
of an aid to those new to the language. Happily . A Program­
mer's Guide to Commo11 LISP complements Steele· book by 
providing readable explanations .and examples keyed directly to 
chapters and �s�~�c�t�i�o�n�s� of Steele's book. A Programmer '.1 Guide 

11luma11nn by Rot> Cnl"in 

to Common LISP can be 
viewed as a companion vol ­
ume to Common LISP. but it 
is robust enough to be read on 
its own . 

The aim of Tatar's book is 
"'lo guide programmers 
through the di fficu I1 fir st 
stages of learning Lisp." A 
secondary goaJ is to provide 
gu id a nee for programmer' 
who arc moving to Common 
Li sp from an older dialect. 
Although it admits to being an 
int rod ucto ry book and 
assumes no knowledge of Lisp 
on the part of the reader. it is 
not a book for the neophyte 
programmer because it deal s 
in depth with advanced com­
puting cone epts 1i kc data 
structures and bindings. 

Lisp with Flair 
A Prog rammer's Gu id<' ro 
Common LISP is neither 1he 
firs1 nor the only book 10 ad­
dress the Common Lisp lan­
guage. Most of what you ' ll 
find here can also be found in 
other volumes. However. 
what distinguishes this book 
from several other texts on 
Common Lisp i s that the 
author. who taught VAX Li sp 
while ·he .,,,.as a enior oft ­
wa re engineer at Digital 
Equipment Corp., manages tn 
present the language with 

flair. Where other authors might use apples and oranges in their 
examples, Tatar uses quotes from Shakespeare and T . S. Eliot. 
While this alone says nothing about the quality of the examples. 
it does help hold the reader's attention through what mherwise 
could be a tiresome learning process. 

The examples, by the way, seem 10 have been well thought out 
and ordered in the text. For instance, in a discussion of dynamic 
scoping. the first example in the text shows how a variable de­
clared to be " special" in function A can be used by funct·ion B 
without being one of B's formal parameters. The next example 
refines this concept by showing how a call to function C can be 
placed between functions A and B without affecting their 
operation. 

The book's more substantive examples do interesting and 
sometimes amusing things. Starting in !he first chapter. three 
simple program examples- a filter. a simulation. and a program 
hui Ider-take you on a hrief tour of what you are ahout tn learn 
without requiring that you understand what's going on. Later in 

<'Ollli11u.·J 
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Tandy Computers: 
Because there is 
no better value

1 

: 

The Tandy®4000 

A price breakthrough 
in high-perfonnance 
80386 technology. 

Put a T.1ndy 4000 on yuur desk,, 
and unleash the incredible power of 
the 80386 microprocessor. You'll be 
able to run currcnr IBM® PC and 
AT® softv. me with spectacular new 
speed. And when new operating 
systems such as Microsofc® OS/2 be­
come available, you'll be able to tap 
the full potential of the 80386. 

Plus the 4000 is ~o cost effective, 
you can actually configure 3 186 
system for less than you'd pay for a 
competitor's 286 moJel. 

When used with the 
XENIX®operating system, 

-
the 4000 can become 

r.hc heart of the 
multiuser office sys­
tem . Users can <1<.> 

cess the 4000's processing 
power from low-cost data terminals. 
Or configure the 4000 as a 3Com'~ 
wurkgroup file server tu share pro­
grams and data files. 

For Jat<.1-intensive uses, account­
ing and financial planning, and 
even desktop publishing, rhe Trndy 
4000 ~Id ive rs incre<l ih le pmvcr fm 
less-on Iy $2 599. (2 5-5000). 

llad1e lllaeK 

f u._~ J ,[il"'I. 1l il_hJ J, ~ h.1'- l "u mf'llh:' J L°t:fl f \." r -.. .mJ p.tMl ~ l [l .111l lJ.: 
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