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THE NEW DELL SYSTEM 320LX 20 MHz 386SX. 
One of the fastest SX's around. 

eyboard of the new Dell System® STANDARD FEATURES: • 200-watt power supply. 
• 8 industry standard expansion slots (7 available) .• lntel'"80386SX microprocessor running at 20 MHz.lg becomes clear. This is not • l2-month On-Site Service Contract provided 

expandable to 16 MB (8 MB on the system board) by Xerox :" 
•Minimum I MB of RAM,* optional 2 MB or 4 MB 

• VGA systems include a high-perfonnance 16-bit **Commercial Lease Plan. Lease for as low as 
video adapter. $98/month.Jnly is it 25% faster, but it also 6 Xerox Extended Service Plan pricing starts 

at $261. 
• LIM 4.0 support for memory over l MB. 
• Socket for 20 MHz80387SX math coprocessor. milar to most 16 MHz SX's. 
• 5.25" 1.2 MB or3.5" l. 44 MB diskette drive. 40 MB VGA Monochrome System $2,599 
•Integrated high-performance hard disk interface 40MB VGA Color PlusSystem $2 ,899 

and diskette contro lleron system board (ES DI-based 80 MB Super VGA Color System (800 x 600) $3, 199
y loaded. With a 40 MB hard drive. 

systems include a hard disk controller). 100 MB SuperVGA Color System (800 x 600) $3,399)ansion slots, so you can add 
• l parallel and 2 serial ports. Prices listed include 1 MB of RAM. 190, 330 and 
• Enhanced IOI-key keyboard. 650 MB hard drive configurations also available.( and memory boards, modems 

l video boards. It also comes ANNOUNCING NEW LOWER PRICES ON ALL DELL SYSTEMS. 

THE DE LL SYSTEM Jl5 25 MH, 386 THE DELL ;'YSTEM l 16SX 16 MH, THE DELL SYSTEM J 16LT 
2S MH: i486 EISA. 

THE NEW DELL SYSTEM 4l5E" 
16 MH, JS6SX. 

Tl\l• hcst \-;1lue in high pcrform:mn: 
;1nd OEl.LSYSTEM 31020 MH :J86. J86SX :ind DELL SYSTEM 210 

12.; MH:186. The hcst comhin:uum of perfonna11cc This fulJ .fc:itureJ.b:incry­
PCs, combining i486 pcrform;mcc , The perfl'Cl low profile main5trc:im;md \~ 1l11 c :J\~11lahlc in their clas~. rowcred 386SX l:ipmp costs 
JZ-bit EISA l!Obus, :md the industry's comp111ers. less th:in mos1 286 l:ip mps. 
top r.ucd service :mi.I support . STANDARD FEATIJRES, 

STANDARD FEATURES, STANDA RD FEATIJRES,• Intel 80386 microprocessor numing 
STANDARD FEATURES: m 25 MH:(Ddl 325):ind 20M H: •I mel 80J86SX micruprocrnor .~::~,~1~,~~~6ft.\l1~~(&~J~6Sx)• i486 microprocessor running at iDdl l!O). running at 16 MH:. 


25M Hz. 
 :ind 80286 m1cmproccss.1r running :it •M inimum I MB of RAM, option:il• Miuim11m l Ml\ofRAM. ortion;1I 1l.5MH, (0,,11210).• EIS1\ archi1ec111r..: (downw:ml 2 MB11f RAM* cxp:md:ihle10 8 MB 
comp.11ihlc with lSA). ~n~r~Ir~(~sli~1'~f~~~~~~~cxJ1]~~~/~1-hle • ~·l i nimum 512 K13 of RAM, oprion:i1 (on till' ~ys1cm bo:ir,1using I MB 

640 KB, I M13 or2 MB of RAM "SJl<:cd J2·b1{ memoryslor). SIM:-..\s) . 

to 16 MB on sys1cm board, using 


• Si:and:ml 4 MBo(RAM: txpa1'kbhle 
exp:i nd:ihlc w 16 MB (8 MB [J l6SX]• Aih~mct!d Imel 82385 Cache • UM 4.0 support for memory o..-cr 


optional I MB :ind 2 MB SIMMs. 
 :ind 6 MBl 210] on sysrem bu:ird).Memory Controller with 32 Kll of IM B. 
• 11it:e mode interlc:iv..'d rm:moryhit.:h·spccd st:lfic RAM cache.• VGA systems include a high • Adjusi:ible :ind dcr:ichablc 640 x 480 

perf<>rm:ince 16-bif video :id:ipi..:r. architecture. • P.1gc rmxk· imcrle:ll'cJ memory VGA Liquid C ryst:il Disrb~·. 
• LIM 4. 0 s1111rort for mL·mory o\'cr ar chit ec ture. • Soc kei fo r 25 Ml·h WEITEK 41 67 • On:: industf)' st:mdnrd h:ilf-si:e 8-bi1 

m:ith coprocessor. 640 KB.• VGA sysicms include a hii.ih c>:p:insion slot. 
• lruegr.ircd diskcuc :ind high• 5.25~ 1.2 MB or JS \.44 Mil 1i.:rfnr111:incc 16-hi t \'icleo :1Jap1er. • Socket for 16 MH z Intel 8038 7SX

performance 16-bit VGA videodiskcn cdrive. • Socket for 25 Ml-I: 025) :ind m:ich coprocessor. 
controllcr 1insys1cm lxl.·ml. 20 MM: (3 10) Imel 80387 or• 5 h:ilr-hcigh1 driw ha~·s. • JS 1.44 MBdiskcuedrl\'e. 

• Sockec for Imel 80JS7SX (3\6SX) 15 MH: (325) :inJ 2D MJ-I: (JJ O)• Du:il diskem: :ind h:ml drive • 83-kc)' kC)·bo:ird with cmbedd.:d:ind 80287 (210) mmh coprocessor.WE ITEK 3167 mmh coprncessm.co mml ler. numeric keypad :ind scp;1rn1c cursor• 5.2 5N U MB or JS l.44 MB• 5.25H l.2 MB orJ.5" 1.44 MB• Six J2 -bit EISA () SA comr;uihlc) , commlkc)'S . 

plus rwo 16-bit \SA expansion slots. 
 .liskc11edrivc.di ~kenc drive. • 1p:ir.:1llel. I seri:il.:indcxtcma! 

• lnt cgr.itcd high perfornrnncc h:ird• Dua l diskeuc :ind h:irJ drive VG.\ monitor port. • t-ligh pcrfonn:mcc JOE {80 MB. disk intcrf:ice on system l'().,rd.c1mtrol lcr.100 MB. 190Mll), '"d ESDI • Connector for 101-kcy kl1'boa n.:I or 
(JJOMB, 650M B) hard disk dr ives. • Enh anced 10 1-kcy kl·ylxi:1rd.• Enhanced IOI-key kcybo:ml. numeric:kerp., d. 

• 1 parnllcl :mJ l se ria l pons. •I p:irallcl :ind Zserial pons. • Enh:inccd IOI-kc)' keyboard. • Two Tell lO\':lhle :ind rcch;irge:iblc 
• J fo ll ·si:cd 16-hit AT cxp:insion slors 

av:i il:ibl c. 
• 200-wm power supply.• l r:irnllcl :md 2 scri:ilpom. ~&;~~~:~:~s~~.~~,3~tti~~=~.'§~~~~~·· • 8 ind11srry standard cxp:insicm slms• 231-w:in power supply. 

• 12- momh On-Si1e Service Contrnct (p:itent pending) . 
pnwidcd hy Xenix~ 

(6:wailabl c).• 12 -month O n-Site Service Comr:1c1 
• AC Ad:ipter. 

..Commercial Ucue Plan. Ucue for 
• 12-momh On-Site Service Cnmmctprovidcdh)·Xeroxf' 

..Commcrcinl Lca.se Pkm. U-cue forpmv ided b"i' Xerux:G • 12-month On-Site S<:rvke Contract 
w lou•cu S2861rnonrh. cu I01.vcu S7Jlmcmth (J J6SX) und ..Ccnmncrcicd Lecuc Plan . Ucue for prundl·,I by Xcro"' :~ 


i:. Mrux Extended Service Plan 
 $62/monrh (2 JO) .cu low cu S JJl/mond1 (325) cmd ._.Commacial U asc Pkm . Uase for 
flricin.11 s tarts u i S672. r· Xcru:c .E.-ct..'lukd Sen'ice Plun$ 1J 2/monrh (JJO) . as lowa.s $ 120/mmuh. 

firici11g'1kir[j Clf $196 (3 16SX) and"·Xcm:c Extemlcd Service Plm1 '· Xerox E:cll'lided Seniicc PinnBO MB VGA $158 (2!0).firicin,I{ slurL~ ur $3 70 (325) uml flricing sfort.s ut $303. 
1251 (3!0).

M1mochrnme Sys1cm $7.899 
190 MB VGA 20 MB. I MBR.AM SJ.19920MBVGA lO}vlB. ! MBRA.}.·1 SJ,399 

40 MBVGA 
ColorP\usSys1em 58.699 Monochrome 40 MB. 11'.•IBRA.M SJ,;99

System Sl.949 Si.649 JJ~)~~n~{Ktx)~~f°lor $9,599 Monochrome 40 MB. l MBRAM SJ.69940 MB VGA Colo, Syste m SJ.599 $2.999650 MB Super VGA Color Plus System $2.449 $2,149 80 MB VGA Color S\·stem (800 x 600) S 10, 799 40 MB Super VG.~PlusSysrcm $4,099 53 ,499Prices listed include 4 MB o( RAM. Color Sysfe mBO MB Supt:rVG.A.100 MB hard drive cronfigurntinns (800' 600) $2 .549 $2 .249Color System 
lllO<h 6001 $4.199 IJ.599 

alsorw:iilable. 80 MB Super VGA 
190 MB Super VGA Color Sys1em 

ColorSrsrem i&Xh600) SZ.749 S2.449 
(800x600) S4.699 S4.099 Prices lis1cd include I MBo(R.AM. 

Price~ listed include I MB o( RAM. l MB versions of 1he :iho\'C systems 
100, 330and650 MB hard drive arc :iv:iilablc fo r an :itklirion:il $200. 
co nfi gurnr io ns:i lso :iv:iilable. IOOa nd 190 MB h:inidrivc 

confi E,'Ur.11ions ;1[so a•':libh\c. 

:hrome monitor. 

table $2 ,599. The price you'd 

SMHzSX. A price that Dell '" can 

ll direct and not through 

lcludes next-day deskside service 

.on~Toll-free technical support 

Jmpany that manufactured the 

:ar limited warranty. And delivery 

: as the system itself. 

lot to mention the full attention 

of a total solution supplier. A 

company that's been voted 

number one in all six PC 

'Xkek Customer Satisfaction 

Polls for personal computers. 

An award bestowed by the 

toughest critics around- the 

corporate volume buyers. 

Our knowledgeable sales 

representatives are as close as 

your phone. 

So think fast. Call now 

and order a Dell 320LX. 

http:MBo(R.AM


Sure, the Dell System® 320LX is fast . But it's priced to get a quick response, too. Look inside for details._ 

In Canada 800-387-5752. In che UK. 0800 414535. In France (/) 05.00.33.55. In Gemwn)' 06103 / 701-0. In Sueden 0760-713 50.  
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Years Fi-om Now,  

Standard Features 
at $5995 ... 
EISA 
33-MHz386 
64-KBCache 
5-MBRAM 
106-MB 

An Honest, 
Affordable 
Upgrade Path. 
You know what you want ALR's PowerVEISA 33/386 25-MHz, 33-MHz (available 
from a 386™ PC. ALR's offers you an honest, second quarter) and future 
PowerVEISA 33/386 affordable upgrade path to i486TM processors. 
delivers. Cached 33-MHz 
performance, plenty of RAM 
to run even the bulkiest of 
today's applications, a choice 
of high performance hard 
disks, and EISA compatibility 
- all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 

How about the future? 

Prices and configurations subject to change without no!ice. Shown with optional monitor. Prices based on U.S. dollars. 

ALR PowerVEISA 
i486/25 CPU Module 

ALR PowerVEISA 
386133 CPU Module 

ALR PowerVEISA System Board 



It's Still at 
You Want. •• 

modular design of this 
system lets you change 
processors in about five 
minutes. More importantly, you 
can change the CPU module 
without having to replace 
cache or system memory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 

Engineered for the future, the 
floor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 
storage. Its EISA capabilities 

ALA 
PowerVEISA 386/33 
Model 110 
i386 33-MHz CPU 
5-MB RAM 
64-KB Cache 
106-MB Hard Drive 
EISA 
Optional VGA 

add $295 

$6,290 
i486 25-MHz Upgrade 

add $1995 
EISA Standard 

$8,285 
PowerVEISA costs $2200 less today; over the 
years, it can save you more than $4400 ! 

latest in 32-bit 1/0 and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit "AT®" boards. 

Even the PowerVEISA's 
innovative FlexCache+ 
memory architecture was 
built for the future. Based on 
ALR's award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
"read and write back" 64-KB 
cach e. FlexCache+ has been 
fine-tuned for optimum 
efficien cy, especially when 
combined with an i486 

AST 
Premium®386/33 
Model 115V 

i386 33-MHz CPU 
2-MB RAM 
32-KB Cache 
110-MB Hard Drive 
ISA 
VGA 

$8,495 
i486 25-MHz Upgrade 

add $2995 
Optional EISA Upgrade 

add $1250 
$12 ,740 

Add ALR's one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel™ to round 
out one of the best PC invest ­
ments around. 

The PowerVEISA 33/386 -­
ready to meet today's needs 
and tomorrow's challenges. 

For more information on the 
PowerVEJSA 33/386 and ALR's 
complete line al systems, Elease 
call: 1-800-444-4ALR 

A ,LR
Advanced Logic Research, lnc. 

940 1 Jeronimo Irvine. California 92718 

Introducing the ALR®  
PowerVEISA 386/33TM  

let you take advantage of the processor upgrade. (714) 58 1-6770 F'AX: (714) 581-9240 

ALA is a registered trademark and PowerVElSA is a trademark of Advanced Logic Research . Inc. AST and AST Premium are registe red trademarks of AST Research tnc. Intel, 386. i386. and i486 are 
trademarks of Intel Corporation. AT is a registered trademark of International Business Machines Corporation. 
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6.0 AND COUNTING!  
Integrate sophisticated features 

into your Microsoft C and QuickC 
applications with 

CTOOLS PLUS/6.0™ 
C TOOLS PLUS version 6.0 is filled  
with many advanced routines for  
developing high-powered C applica­ 
tions, including: virtual, stackable  
menus and windows with full mouse  
support and optional  

call 

or 

"drop shadows"; multi­ 
ple virtual pop-up  
help screens; a min­ 
iature multi-line  
editor for gathering  
user responses in a  
robust fashion; a  
single function  
which can move , resize,  
and promote a window  
menu on top of all others; the  
ability to update covered windows  
automatically when they are written  
to; support for EGA, VGA, and  
MCGA text modes including 30-, 43-,  
and 50-line modes; support for the  
enhanced (101/102 key) keyboard.  

All this and more for only $149! 
C TOOLS PLUS/6.0 also contains  

functions for writing interrupt  
service routines; creating pop-up  
memory resident applications;  
general memory "peeks" and  

"pokes"; access to the DOS PRINT  
utility; as well as many other  
general utility functions and  

macros.  
COMPLETE PROFESSIONAL  

PACKAGE.  
Blaise Computing's function  

libraries offer easy to use solutions  
to your programming needs. You  
get source code, complete sample  
programs, and a comprehensive  
reference manual with extensive  
examples. Supports QuickC and  

Microsoft C 5.0 and later.  
30 DAY GUARANTEE.  

If during the first 30 days you are  
not completely satisfied, we'll  

refund your money.  
Other powerful products from Blaise 
Computing 
C ASYNCH MANAGER™ 189 
ASYNCH PLUS™ 189 
VIEW232™ 189 
POWER SCREEN™ 149 
Turbo C TOOLS™ 149j
POWER TOOLS PLUS™ 149 

Call today for more information 

(800) 333-8087 
BLAISE COMPUTING INC. 

2560 Ninth Street , Suite 316 
Berkeley, CA 94710 

(415) 540-5441 

Trademarks are 
property of their 

respective holders. 
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GROWTH, CHANGE,  
AND 3-D INTERFACES  

A new source 

ofEuropean computer 

information, and 

a "virtual environment" 

expert 

T
his month we throw the spot­
light on our London-based se­
nior editor, Colin Barker, who 
works on our international cov­

erage. (BYTE's International section is 
sent out to almost 130,000 readers 
worldwide.) He will also help make sure 
that the rest ofus are aware of the exciting 
things happening around the world. 

Before coming to BYTE, Colin was 
the editor ofDEC Computing, the leading 
British magazine focusing on products 
from DEC. Before that he spent some 
time as editor of Which Computer? , one 
of the leading British microcomputer 
magazines. 

Colin is based in McGraw-Hill's new 
offices in Wimbledon. And, although he 
is officially based in the U .K. , Colin will 
be spending a good amount of time hop­
ping around Europe, digging out the 
most important news and developments. 
He can be reached at BYTE/McGraw­
Hill, Wimbledon Bridge House , 1 Hart-

field Rd., Wimbledon , London SW19 
3RU, UK. 

Virtual Environments 
On another topic , we are pleased to have 
an article in this month's State of the Art 
section by Scott S. Fisher, the foremost 
authority on virtual environments (see 
"Living in a Virtual World" on page 
215). Virtual environments provide you 
with a way to enter three-dimensional 
space in your computer and interact with 
it, "oneonone." 

From 1978 to 1982, Scott was a mem­
ber of the Architecture Machine Group 
at MIT, where he helped develop the As­
pen Movie Map surrogate-travel video­
disk project and several stereoscopic dis­
play systems for teleconferencing and 
telepresence applications. His current re­
search focuses mainly on stereoscopic 
imaging technologies, interactive display 
environments, and developing media 
technology to represent "first-person" 
sensory experience. 

As director of the Virtual Environ­
ment Workstation Project at NASA's 
Ames Research Center, Scott ' s objective 
is to develop a multisensory "virtual en­
vironment" workstation to be used in 
space station teleoperation, telepresence, 
and automation activities . As we look for 
more creative, efficient, and realistic 
ways of establishing interfaces between 
us and our machines, the virtual envi­
ronment provides an alternative to the 2­
D space of a flat screen. • 

B Y T E • JULY 1990 6 





Like your friendly neighborhood 
mailman, you can always count on 
Microsoft to deliver. Because no matter 

what kind of 
system you're 
currently us­
ing, we offer 
the best word 
processing 
application. 

Superiorperformanceinalle  
And, quite frankly, we're not the 

only ones who think so. 
Word for Windows:M our graphics­

based PC program, was rated the best 
word processor by InfoWorld. While its 
character-based counterpart, Word 5.0, 
was given Software Digests highest 
rating. There's a Word 5.0 for XENIX, 
too. And last, but not least, Word 4.0 
for the Macintosh: which also received 

Clc>lomers i11side the 511 U11iled Stales. call (800) 541-1261. Dept. L02. /11 Ca11ada. call (416) 673-7638. Outside the US. a11d Ctmada.call (206) 882-8661. © 1990 Microsoft Cmporalin11. All rights rcserwd. 



nvironments is ourmotto,too.  
SoftwareDigest'shighestoverall rating. 

But while they're considered 
superior individually, few people real­
ize how well ourWords work together. 
They not only read and write to each 
other, but to other programs as well. So 
file sharing couldn't be easier. 

And switching from your exist­
ing program is also painless, thanks 
to context-sensitive, on-line help and 

complete file conversion capabilities. 
For more information about 

the Word family, including our soon­
to-be-released OS/2 version, call us at 
(800) 541-1261, Department L02. 

We'd ask you to write, but mail 
carriers work hard enough already. 

Micmsotl® 
Making it all make sense· 

1\1/icmsofl and Ille Miaosofl /oifo an• registered trade111ar/1s m11/ Making it all make sense is a Mirrosoft C11rporat io11.lvlaci11toslt is a registered trademark of Apple Comp111<•1; Inc. 



EDITORIAL • Fred Langa 

THE SOFTWARE 
STORY OF THE YEAR 

Windows 3.0 is a 
landmark product that 
will have a profound 
effect on everything 

I 
n last month's cover story, BYTE 
senior editor (and Windows expert) 
Jon Udell introduced Windows 3.0, 
explaining what it is and how it fits 

into the spectrum that starts at vanilla 
DOS and ends with 32-bit OS/2. There is 
much more Windows coverage this 
month, focusing on applications; and 
we're planning additional special cover­
age in August. Why all the fuss? 

Because of this: We expect end users 
and corporations to flock to Windows by 
the millions. The ripple effects of those 
millions of copies of Windows will, in 
turn, be felt in almost every corner of the 
desktop computing world. 

Jon has been using prerelease versions 
of Windows 3.0 since last year, and 
based on that extensive experience, he's 
come up with a staggering list of the im­
plications of Windows. Here are a few 
highlights from his notes: 

286 Systems: Windows 3.0, not OS/2, 
is the solution for the installed and still­
growing 286 base. Windows delivers to 
286 machines the three key benefits that 
it was originally thought OS/2 would 
provide: large memory, multitasking, 
and intertask protection. Windows 3.0's 
cooperative multitasking and memory 
management rescue the faster 286 ma­
chines from obsolescence and make 
them-for many home and business 
uses-a reasonable and very inexpensive 
choice. 

386 Systems: Although Windows 3.0 is 
a 16-bit product, it's going to sell a lot of 
32-bit hardware. A 386 running Win­
dows, equipped with a Super VGA board 
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like the Video Seven VGA (640 by 480 by 
256 pixels) and a slew of Windows 3.0 
applications, is arguably the most cost­
effective and versatile desktop machine 
you can buy today. Windows 3.0 inherits 
the rich library of existing Windows soft­
ware, all of which runs much better 
thanks to Windows' ability to run itself 
and its applications in extended memory. 
This makes the 386 very attractive rela­
tive to a Mac II: functionally comparable 
and considerably cheaper. 

Macintosh: Windows 3.0 may actually 
boost sales of Mac systems and software 
because Apple will almost certainly have 
to lower prices to compete against in­
creasingly Mac-like, inexpensive DOS/ 
Windows boxes. Lower prices mean that 
more people will be able to afford Macs. 

Memory: As people get used to multi­
tasking and to more powerful applica­
tions, adding that extra 2 or 4 megabytes 
of RAM really starts to make sense. The 
relationship between added RAM and 
added productivity will become much 
more linear for lots of folks. 

Networks: Windows 3.0 includes excel­
lent support for a variety of networks, in­
cluding LAN Manager, Novell NetWare, 
3Com, and Vines. Smaller fry, like 
LANtastic and Grapevine, will almost 
certainly join the party as well. With 
good drivers, Windows is better than 
OS/2 or Unix at hiding much of the com­
plexity of using a network-and, unlike 
the Mac, Windows encompasses many 
hardware sources. Expect the combina­
tion of Windows and a network to be­
come an overwhelming standard in many 
corporate settings. 

Graphics: Windows 3.0 removes previ­
ous limitations on memory and color 
management, and it also provides single­
driver simplicity (no more having to jug­
gle a pile of separate application-specific 
drivers). Expect Super VGA and power­

ful graphics accelerators/coprocessors to 
proliferate. 

Software: Windows will finally allow 
DOS systems to perform well in previous 
Mac strongholds like desktop publishing, 
presentation graphics, and image pro­
cessing; watch for developments there. 
In fact, demand for all Windows 3.0 ap­
plications will be intense; that, in turn, 
will fuel demand for more and better 
software development tools. 

Watch for additional growth in DOS 
extender products. Windows 3.0 is itself 
a DOS extender; that is, while relying on 
underlying DOS services, it gives appli­
cations access to extended memory. 
Windows will become the premier DOS 
extender, but it won't kill the other ones. 

The forthcoming DPMI (DOS Pro­
tected Mode Interface) specification pro­
vides hooks so that DOS-extended pro.­
grams built with the Phar Lap Software, 
Rational Systems, or Ergo Computing 
toolkits can run and multitask under 
Windows 3.0. If this comes to pass, 32­
bit applications like AutoCAD 386, built 
with Phar Lap tools, will theoretically be 
able to run in 32-bit mode using a flat 
memory model, yet they'll be able to co­
exist with Windows 3.0. 

In the DBMS arena, Windows is a 
great platform for the client half of dis­
tributed applications. Windows will be a 
front end to NetWare, OS/2, Unix, and 
mainframe database servers. Tools like 
SQLWindows (for the interface develop­
ment) will be hot, as will Windows im­
plementations of network protocols like 
TCP/IP for bridging DOS/Windows ma­
chines across a variety of network archi­
tectures. 

Windows 3.0 is a landmark product 
whose effects we'll all be living with for 
years to come. Things just got a whole lot 
more interesting. 

-FredLanga 
Editor in Chief 

(BIX name ''flanga ") 



New Turbo C++ Professional  

Be 
Objective 

Object-Oriented 
Programming 

(OOP) is programming in the '90s. It's the 
next step after structured programming 
and is the best way to write applications. 
So Borland combined the power of OOP 
with the efficiency of Cto produce new 
Turbo C++ Professional. 

And Turbo C++ Professional is the first 
Turbo-charged native code C++ compiler 
that brings Object-Oriented Programming 
to your PC.Since Turbo C++ Professional 
also compiles ANSI Ccode, you can be pro­
ductive with Cnow, and move to C++ at 
your own pace. 

Environment ++ 
The best compiler deserves the best envi­
ronment, and our new Programmer's 
Platform'"environment makes you more 
productive. It features overlapping win­
dows and mouse support. And sports anew 
multi-file editor, an integrated debugger, 
and asmart project manager. Its advanced 
open architecture lets you integrate the 
tools you need to feel right at home. 

VROOMM adds room 
VROOMM'"(Virtual Runtime Object­
Oriented Memory Manager) lets you break 

the 640K barrier. Just select the application 
code you want to overlay, and VROOMM 
does the rest-swapping modules on 
demand.It's fast ,easy, automatic. 

Another+ 
Turbo C++ Professional gives you all the 
tools you need to build fast, reliable C++ 
programs. 

Turbo Debugger®2.0 debugs your 
object-oriented programs. This powerful 
new version is the first and only debugger 
to support reverse execution. Letting you 
step backwards through your code to find 
the bugs you might have missed. 

New Turbo Profiler,·· the world's first 
interactive profiler, displays histograms of 
your program's performance. With it, you 
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can easily spot execution bottlenecks, and 
see where improvements or redesign of 
your code will yield maximum performance 
gams. 

And Turbo Assembler®2.0 lets you 
replace time-critical segments of your code 
using the world's fastest MASM-compatible 
assembler. 

Turbo C++ Professional Compiler 
• C++ conforming to AT&T's 2.0 

specification 
• C++ class libraries 
• Full ANSI Ccompiler 
• VROOMM overlay manager 
• Complete documentation and tutorials 

Programmer's Platform 
• Open architecture for integration of 

your own tools 
• Overlapping windows with mouse 

support 
• Multifile, macro-based editor 
• Smart project manager provides visual 

MAKE 
• Integrated debugging and hypertext help 

Turbo Debugger 2.0 
• Class hierarchy browser and inspectors 
• Reverse execution provides "true" undo 
• 286 protected·mode and 386 virtual-mode 

debugging 
• Keystroke record and playback 

NEW Turbo Profiler 
• Displays histograms of program 

execution 
• Tracks call history, overlays, interrupts, 

file VO 

Turbo Assembler 2.0 
• Multipass assembler with NOP squish· 

ing and 486 support 

Special Introductory Offer 
The suggested retail price for Turbo C++  

Professional is $299.95 ($199.95 for  
Turbo C++). For alimited time, Borland  
is offering its dealers and distributors spe­ 
cial introductory discounts.* So be objec­ 
tive, and SEE YOUR DEALER or call  
Borland** at 1·800·331·0877 now!  

BORLAND  
'Otter exp:res July 31 , 1990 or wtule supohes last Otter gooo mUn·:eG S1a:es and Caria!la only ··sowal 111scoun1s tor re11iste1ed Turoo C8 011111ers are available lrom Mail orders 10 Bnrland, P0. 801 660001 . Scons Valley, CA 95067 -0001 

For orde1s cutS!!le ille US . ca11t408) 436-5300 Turbo C++. Turbo Oetiu11oe1. forbo ProMer and Turoo Assembter are uadema.rks or reo1s1e1ed ira!lemarks ot Borland lnte1nat1onal Inc. Co1>yr1gtll c 1990. Boclar.O lnternarional, lr.c All ngllts merved Bl·1333I Code: MC68 \ 
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•Fly Ill bigger skies. 

The 16" M ulliSync 4D ancl 20" 50 inonil.ol's. 

Ou ,. large st high -resolution co l or monil.ors. D ig-il<L lly con ll'oll ecl , I.he 40 s·11ppol'/.s VGA through JOZ4 x 768, /./1e 5D, up l o 1280 x 1024. 

It's a matter of space. And pace. 

Your ideas could use as much of both as they can get. Which is why 

you should consider upgrading to one of our larger MultiSync® mon1­

tors. Then you can add the best graphics accelerator you can find. The 

MultiSync Graphics Engine"' Board, to name one prime example. 

Together, they'll increase your system's productivity immensely, by 

Computers and Communica tions 



On afterburner.  

Th e M nl t iS ync Grap hics Engine Boa rd. Uses :iOMl!z T!vJ S 34010 yraphics p;·o ce sso r to acc e lerat e so.fhoa1·e c1ppl inllio11s as milc h ri s VOM6. 

allowing you to put far more information on your screen, far faster. 

We're talking more windows. More words. More detail. 

Above all, more speed. 

Interested? Call 1-800-FONE-NEC for technical information. Or 

1-800-826-2255 for literature. In Canada, 1-800-268-3997. We'll show 
•1.1.s ,.., .. . ,.,,..,••w ,• ·.[ c 1. ' '> r·· •·· 1;:.J 1. t c 1•.•,. , ... ,,.._ 

you how to give your productivity a maJor boost. 
C.•• : ''"'' " • u l .-. [ C l <'c l" """' ' "' It'< NEC 
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I I  

Aren't you glad Windows 
and OS/2™ aren't the only 
way to multitask and 
window on the PC. 

It's all very well to look 
at screen after screen of 
colorful graphics and new 
programs. But the brutal 
truth is that these envi­
ronments require exten­
sive, expensive hardware 
upgrades for 803 of PC 
users. Not to mention new 
or upgraded software. 

It all adds up to $1,200 to 
$2,500 per PC-and that's for 

I  

DESQview I:ts you n11! all programs in multiple windows and multitask 
tlze1n---:all w1tlzout ma1or modifications to the computer yo11 own now.And witlzout 
rep1acmg or eve11 upgradi11g your fa vorite programs. 

the and software alone. To say 
nothing about amajor investment in the 
time it will take to learn new ways of 
working. 

If all you want is enhanced 
from your PC, that's too high 

apnce to pay. 

DESQview does it all. 
For less. 

DESQview runs the programs you 
know and love in multiple windows 
multitasks them and even lets you choose 

whether or not to use a 
mouse. And it does it all 

today. In fact, DESQ­
view'sbeen doing it for 
over four years now. 

People all over the 
world are using DESQview 

to manage customized work environments 
like those shown here. They are using it to 
cut and paste data between programs 

running in multiple windows, running 
sorts and recalculations in the background, 
and the.y're ?perating in text and graphics 
modes mwmdows side-by-side. 

With no drama, no fireworks and no 
huge memory or disk space requirements. 

In fact, DESQview runs on 80386, 
80286 and even 8086 and 8088 PCs.Its 
low memory overhead means you don't 
have to buy afaster computer to com­
pensate for the demands of acomplex, 
memory-hungry 'graphical' operating 
system. 

And DESQview builds on and extends 
OOS-the most robust, stable operating 
system available for your computer. 

. Plus'. you don't give up any flexibility 
mchoosmg programs. Not only does 

run virtually all OOS programs, 
it runs most Windows programs as well. 

No wonder major corporations all over 
the world have chosen to standardize on 
DESQview. 

Introducing
DESQview 2:26. 
More productive

because It multitasks 
more programs. 

The latest generation of DOS 
programs is getting better. Lotus 
1-2-3 v2.2 and Release 3 MetroI I 

Freelance, Microsoft Word, Auto­
CAD 386, Ventura Publisher 
Professional-all are smarter 
about using memory. And 
DESQview 2.26 makes them 
work even better. 

Mice are steadily becoming 
popular, and v2.26 provides 

unproved support for mouse menus within 
At the same time, for those who 

iust aren't comfortable with mice, it also 
provides much greater flexibility for 

Some of DESQview's recent awards. 

assigning and reassigning special keys 
within windows. 

Our users asked for more support for 
3270 and other tenninal emulation. 
DESQview v2.26 has it. 

You asked for support for a wider 
range of hardware: CD-ROM, scanners, 
comm ports, etc., v2.26 has it. 

And you asked for help in handling 
troublesome TSRs.DESQview helps 
straighten them out. 
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Quarterdeck's family 
of products is  

designed to enhance  
the way you work.  
At Quarterdeck, our 

philosophyhas always been to 
increase your productivity in 
logical, economical steps-not to 
reinvent asystem that works for 
you. 

Our best known product, 
DESQview, has over a million 
users. 

And hundreds of thousands of 
people use our QEMM, the 
expanded memory manager for 
users of 80386 PCs and IBM PS/2'" models 
50 and 60 that makes it easy for your 
programs to break the 640K memory 
barrier. 

Our newest products, Quarterdeck 
Manifest and QRAM help you understand 
and optimize the critical first megabyte of 
your PC's memory. 

Manifest does for memory what PC 
Tools Deluxe does for disks. It guides you 
'under the hood' of your PC, showing how 

DESQview System Requirements: IBM Per.;onalComputer and 100%com­
palibles (with 8086, 8®!, 80286, or 80386 processors) with monochrome or 
color display; IBM Per.;onalSystem/2 • Memory: 640K recommended; for 
DESQview itself 0-145K • Expanded Memory (Optional): expanded 
memory boa rds com pat ible with the In te l AboveBoard; enhanced 
expanded memory boards compatible with the AST RAMpage; EMS 4.0 
expanded memory boards • Disk: two diskette drives or one diskette drive 
and a hard disk • Graphics Card (Optional): Hercules, IBM 
Color/Graphics (CGA). IBM Enhanced Graphics (EGA), IBM PS/ 2 
Advanced Graphics (VGA) • Mouse (Oplionai): Mouse Systems, Microsoft 
and compatibles • Modem for Auto-Dialer (Optional): Hayes or 
compatible • Operat ing System: PC-DOS 2.0-4.0; MS-DOS 2.0-3.3 • 
Software: Most PC-DOS and MS-DOS applica tion programs; programs 
specific to Microsoit Windows 1.03-2.1, GEM 1.1-3.0, IBMTopView 1.1 • 
Media: DF.SQview 2.0 is availableon either 5-' /i' or 3-'/," floppy diskette. 
Trademarks are property of their respective holders: IBM, 05/2, PS/2, 
lnterleaf, ToFView, lotus, 1-2-3, Metro, Freelance, AutoCAD, Ventura 
Professiona Publisher, PC Tools Deluxe, Intel, Above Board, AST, 
RAMpage, Hercules, Mouse Systems, Hayes, Microsoft Windows, 
Microsoff Word, GEM, FNN NewsReal, Spreadsheet Solutions. 
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Re<trrange ; 
Zoon : to let you move utilities, 
Mark drivers and TSRs out of 
Trnnsfer 
Scissors 'lower' memory and into 
Help for DESQu1ec idle memory locations 'up
Quit DESQu ieu 

high,' giving your 
programs as much as 130K 
more elbow room. QRAM 
makes it easy to optimize 
your memory.Even if 
you've never used anything 
but 1-2-3 before. 

Quarterdeck products 
help you get the most from 
the software and hardware 
you own today. 

To find out more about 
our family of productivity enhancement 
products, return the coupon below with 
the appropriate boxes checked. Or see your 
authorized Quarterdeck dealer. 

QuarterdeckOffice Systems, 150 Pico Blvd., Santa Martica,CA 90405 (213) 392-9851 Fax:(213)399-3802 

................................................................. ..•  
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DESQview 386 v2.26 Multitasking windowing environ ment 
DESQview v2.26 Mul ti taskin2 windowing environment 
QEMM­ 386 version5.0 
QEMM­ 50/60 version 5.0 
QRAM with Ma nifest 
Quarterdeck Ma nifest 

0 $219.95 
u $129.95 
0 $99.95 
u $99.95 
u $79.95 
u $59.95 

isa 0 MasterCard Expires __/__ ShiJping & Handling $5 in USA / $10 outside USA 

I I I I I I I I I I I I I I Califo rnia Res identsadd 6.75% 

Payment OV 

Acct # I I 
TitleName_______ ________ Grand Total 

Address 
City__________________State ____Zip______ _ 

AUto. mr 
AllTOEXF.C . BnK 
AUTOEXEC. BAT 
OOTOEXEC .QDK 
OOJOEXEC .SAU 
COllWID .Cllll 
CllllF IG. BAK 
CIJllFIG QDK 
CIJllFIG SYS 
DR . BAK 
DR.BAT 

111e vast majoriti; of programs rim in DESQview-evenWindows 2.0 programs! 
And some programs take special advantage of DESQview to enliance tlieir opera­
tion. FNN NewsRea/ and products using Spreadsheet Solutions' @DV 'Hot Links', 
for example, use windowing, multitasking and interprogram communications. 

your memory is being used;even which 
parts of RAM are faster.You'll see where 
TSRs, utilities, drivers and buffers work, 
and find all the pocketsof idlememory. 
QRAM is our memory optimizingutility 
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Research news and industry developments shaping the world o.f'desktop computing 
Edited /Jy D. Barker 

Microsoft Puts New Spin on Windows, OS/2 

R emember when OS/2 was go ing 
to kick DOS right off the 

desktop-sometime during the earl y 
1990s? Well , that tune has been , 
changing lately , particularly with the 
interest given Windows 3.0, and even 
Microsoft isn ' t s inging it anymore. 

In a recent interview with BYTE, 
Microsoft 's Steve Ballmer, vice 
president of systems software, sa id 
that the company is " trying to kick 
off a new perception of OS/2. " He 
christened OS/2 with a new nick­
name: Windows Plus. That des igna­
tion is a far cry from what we 
to hear, which was, in effect, that 
Windows was "OS/2 Minus." 

The new OS/2 and the new Win­
dows will have the same user inter­
face, Ballmer said , but OS/2 will 
have better security features, better 
memory protection , and the ability to 
fun ction as a LAN pee r rathe r than 
just a client. 

What Ballmer and other Microsoft 
officials have been suggesting is that 
Microsoft (and , presumably, IBM) is 
increasingly viewing Windows as the 
primary graphical environment for 
individual PC clients , while OS/2, 
running at the server level , will 
provide a more robust superset of 
Windows ' capabilities for large 
networked applications. Applications 
software houses are adopting thi s 
approach , too, with even holdout 
Lotus Development committing to a 
Windows-compatible 1-2-3 . 

This change can be traced to two 
new capabilities for OS/2 that were 
officially announced recently. Micro­
soft said that at some point in the 
future, perhaps late thi s year, OS/2 
will be able to run Windows pro­
grams directly. In othe r words, you 
won ' t have to run Windows applica­
tions under OS/2 's DOS compatibility 
box. With this capability , any 
Windows application would be able 
to run directly under OS/2 just li ke a 
regular OS/2 program. In practice, 
OS/2 's new capabilities would mean 
that Windows applications could 
swap data with other Windows or 
Presentation Manager (PM) appli ca­
tions through OS/2 Dynamic Data 

Exchange channe ls or the clipboard , 
thus e liminating migration penalti es 
betwee n the operating systems for 
end users and fac ilitating networked 
appli cations invo lving programs 
written fo r both environments. 

Microsoft says that thi s capability 
will be avail able in a future editi on of 
OS/2 version 2. Ballmer says that it 
could appear in the version that will 
show up by the encl of thi s year, but 
the company does not want to 
commi t to that date. 

The second and re lated capability 
is a new Soft wa re Migration Kit that 
could greatl y simplify for deve lopers 
the tas k of porting Windows appli ca­
ti ons to OS/2 . Us ing a concept 
similar to Micrografx's Mirrors-in 
fact, parts of the technology, though 
not the code itse lf, were licensed 
from Micrografx-thi s kit provides a 
set of Iibraries that deve lopers can 
link into Windows applications to 
map their Windows ca ll s into PM 
ca ll s. Microsoft hopes that using thi s 
kit will slow perfo rmance clown by 
no more than I 0 percent. 

Some industry observers have 
compl ained that M icrosoft has fail ed 
to d ifferenti ate Windows from OS/2 
in a manner understandable to users. 
Ballmer' s comments changed that 
situati on in an unex pected way: For 
the first time, instead of hearing OS/2 
touted as an end-user operating 
system (which, of course, it can still 
be) or that the user' s CPU and 
memory configuration should 
determine which operating system to 
install , M icrosoft appears to be easing 
into a c li ent/server model at the 
operating-system level. Software 
companies that develop DOS applica­
tions are adopting that approach, too. 

Thi s positioning will help OS/2­
based LAN Manager and SQL 
Server, but the bi ggest benefi ciary 
will be the corporate computer 
manager with an installed base of 
hundreds or thousands of 286-based 
mac hines : Now, the pressure to 
convert from DOS to OS/2 on every 
desktop has lessened considerably. 

-Rich Malloy 
co111i1111ed 
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Now that the legendary new 
Windows has arrived , where is it 
going next? Some people at 
Microsoft hope to squeeze it in to 
ROM and have computer makers 
pop the chips onto their mother­
boards. The company has put DOS 
into ROM (and Digital Research 
has done the same with DR DOS). 
There's "no magic" involved in 
getting the graphica l environment 
into ROM, according to Rich 
Abel, Microsoft 's group project 
manager for Windows. But 
considering the amount of RAM 
that Windows 3.0 requires, some­
body might want to put in a call to 
Blackstone. 

Not every big software company is 
doing the omniplatform thing. 
Borland president Philippe Kahn 
says that the company will deve lop 
languages and applications for 
DOS , Windows, and OS/2 but has 
no plans to design new Macin­
tosh or Unix packages. The 
company wants to write software 
that is used by people, not by other 
machines, he says. "Our goal at 
Borland is to deal on the client 
side [of the client/server model]: 
user tool s and deve lopment tools." 

Smallness has been such a theme 
in Microsoft CEO Bill Gates ' s 
public comments lately that you 'd 
never know he heads a software 
company that's anything but small. 
Gates told some users group 
representatives during a late-night 
session that he was unimpressed 
by a competitor 's boast in an ad­
vertisement that it has 35 program­
mers working on a product. "It 
takes a small team to do it right," 
Gates said. "When we started 
Excel , we had five people working 
on it, including myself. We have 
seven people working on it today , 
and at the maximum we had 15 
people working on the program. 
There ' s too much that needs to 
work together to have so many 
people spread out on a program. " 
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ICI ImageData, a British com­
pany that makes the substrate used 
in fl oppy di sks, is working on a 
new type of optical media. ICI 's 
4-mm LaserTape, based on a 
technology developed jointly by 
Sony and Hitachi , uses a technique 
called holographic tag recording 
to put 1 trillion bytes of data in a 
single package just slightly bigger 
than a digital aud io tape cartridge. 
A company official said that the 
compatible dri ves will be able to 
access any piece of data in an 
average of 28 seconds. 

Computer users have been 
hesitant to accept optical storage 
dev ices because they represent a 
" totall y new market," says Jim 
Jones, Hewlett-Packard marketing 
deve lopment manager for optical · 
dri ves . "One percent of the 
world 's data is stored on di sk, 2 
percent on tape, 5 percent on 
microfiche, and 95 percent on 
paper onl y," Jones says. It 's that 
95 percent that represents a "new 
opportunity," he says. 

Peripheral Land (Fremont, CA) 
has designed a Macintosh RAM 
dri ve with its own 68020 processor 
acting as the disk drive controller. 
It runs about 500 times faster than 
a normal hard di sk drive, allowing 
up to 1000 disk accesses per 
second and 6-MBps data transfers, 
PU says. But be prepared to dig 
deep into your pockets: An 8-MB 
RAM dri ve costs $6995; a 108­
MB version costs $60,000. But fo r 
a network server where speed is 
critical, fo r example, thi s RAM 
drive could be cost-effective. 

The new version (3 .1 ) of Tim­
buktu from Farallon Computing 
(Emeryville, CA) lets a user at 
one Mac intosh observe and control 
multiple Macs on a network 
simultaneously. This capability is 
actually a form of groupware. 
Using Timbuktu, multiple users 
can work on a document at the 
same time. Timbuktu also allows 
voice communications over the 
same phone line as the PhoneNet 
network. Farallon 's Tom Reilly 
said the company's ambition is to 
fully integrate voice mail and E­
mail over networks. 

Motorola's 1/0-Driven Media Processor 
Built to Handle Color Graphics, Stereo Sound 

I f industry evangeli sts are ri ght that 
images and sound will be a big part 

of computing, systems are going to 
need more power than what they have 
in their genera l-purpose CPUs. 
Motorola thinks it has the answer wi th 
its new 96002 FPU, a 32-bi t chip 
designed to handle the furious 
calcul ati ons and frenzied data shut­
tling invo lved in generating co lorful 
graphics and stereo sound. The new 
processor " is not so much a CPU as a 
chip to deal with rea l-time, continuous 
1/0 ," said Garth Hillman, applications 
manager for Motorola's digital signal 
processor operations (Austin , TX). 

The 96002 is a successor to 
Motorola's 24-bit 5600 I DSP (used in 
the NeXT Computer), but the des ign­
ers have built in an FPU (confo rming 
to the IEEE-754 standard) to deal with 
the calculati ons required by three-di­
mensional graphics and algorithms fo r 
rea li sti c imaging. At the core of the 
750,000-transistor chip are fo ur 
dev ices: an ALU; a program-contro l 
unit; a dual-channel DMA controller, 
which can work on two data transfer 
tasks at the same time; and an address­
generation unit. 

These execution units and the 
96002's six on-chip memories (three 
RO Ms, three RAMs) are connected by 
e ight 32-bi t buses (five data, three 
address), with a bandwidth of 266 
million bytes per second , Motoro la 
says. With all these execution units, 
memori es, and high-speed buses, 
Hillman said, the chip can process 10 
operations in one instruction cycle. 

Motorola has designed the 96002 to 
work as an "attached processor," Hill­
man said. It 's meant to handle all the 
chores related to media process ing in­
stead of the host CPU (e.g., a 680x0 or 

80x86). The chip has two 32-bit ports 
on oppos ing sides, by which the 
processor can directly send and 
receive commands to and from other 
processors. Using these two ports, a 
des igner could string mul tiple 96002s 
in linear arrays or in symmetrical 
blocks, Hillman explained. 

Because the chip can appear to gen­
erate images and sound simul tane­
ously, Motoro la says, it will be perfect 
fo r multimedia computing machines. 
However, the 96002 could also find a 
place in graphics engines, sc ientific 
imaging systems, color laser printers, 
and communications dev ices. 

Motoro la says that computers and 
boards using the new " Media Engine" 
will arri ve later thi s year. The first 
company to introd uce a 96002 product 
is Arie l (Highland Park, NJ), which 
offers an add-in board call ed the MM­
96 fo r AT compati bles. 

Motorola has started offering 
samples of the 96002. The first 
version has a c lock speed of 33 MHz; 
a 40-MHz model is in the works. The 
price for a 33-MHz model is $750. 
Motorol a says that price will tumble; 
Collins pointed out that the 56000 
DSP came out in 1987 at $500 and 
now sell s for $56. 

Until now, building a system that 
can manipulate reali stic graphics and 
CD-quality audio required multiple 
chi ps ded icated to those diffe rent 
media. Motorola has developed one 
dev ice that can handle the billions of 
computations involved in audiovisual 
operations. The 96002 's dual-bus 
approach represents " where DSP is 
go ing to head," said Ari el president 
Anthony Agnello. "People who write 
algorithms are insatiable for power. " 

-D. Barker 

Mac Developers Finally See System 7.0 

A pple Computer promised to 
deliver System 7.0, its major 

revision of the Mac OS, during the 
summer of 1990. But the winter of 
1991 is a more accurate projection. 
Apple finally di stributed an alpha 
version with the System 7 .0 develop­
ment kit, on CD-ROM, to independent 
developers in May. Apparently 
reali zing that software designers can 
make or break the new Mac OS, 
Apple officials used the Worldwide 

Developers Confe rence to convince 
them that System 7.0 will be worth 
their investment. 

In addition to a totall y revamped 
Finder shell (which, among other 
things, will actually fi nd a fil e based 
on user-supplied search criteria), the 
new system software will support an 
interapplication communication (IAC) 
protocol. IAC will allow implementa­
ti on of a publish/subscribe mechanism 

continued 
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With new Microsoft® QuickC'" and QuickC 
with QuickAssembler;· mastering the hard-core 

stuff is so easy its almost 
criminal. You see, theMictu;oftQuickC 

Quick environment in­
cludes what we call the 
QuickAdvisor, an inter­
active, hypertext manual 
that furnishes answers 

- on demand. As in on-line. 
While yolire programming. 

QuickC Compiler and 
QuickC with QuickAssembler 

also include the new language features found in 
the Microsoft C 6.0 Professional Development 
System. So you'll find yourself in quite a powerful 

•  

position. And, at the same time, you'll be assured 
of upward compatibility with both of these prod­
ucts' professional counterparts. 

Which means there's no need to trash any 
of your existing code. 

Plus,with the QuickC with QuickAssembler 
Development System, Cand Assembler are totally 
integrated. Ensuring easy access to the features 
you need to develop powerful applications. 

To fmd out how easy it is to tap C and 
Assembler or to upgrade, call (800) 541-1261, 
Dept.L91.You'll find we offerthe right combination. 

MictOsoft·  
Making it all make sense· 

C11.stamers inside 50 United States, call (800) 541-1261, Dept. L.91. In Canada, call (416) 673-7638. Outside the US. and Canada, calf (206) 882-8661. © 1990 Microsoft Corporuli1m. All n"ghts resen.V!d. Microsoft, the Microsoft logo and QuickC are regis­
tered trademarks and Making it all make sense and QuickAssembler are trademarks ofMicrowft Corpora/ion. 



2sMHZ 486VGA 
• 4 Meg,s Rl\M 
a 1.1 Meg, S.15" Drive 
• \.44 Meg, 3.5" Drive 
• 1SO Meg, ESDl Drive 
• ESDl Cache Controller 
• 16 Bit VGA with Sl1K 
• 14" 1014 x16& Color Monitor 
• 1Parallel & 1 Serial Ports 
• 101 
• MS DOS 3.3 or 4.01 
• MS wnmows 3.0 
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Rembrandt, who was sometimes 
too broke to buy new brushes, 
would have liked these guys. 
Delta Tao Software (Sunnyvale, 
CA) has come up with a 24-bit 
color painting program fo r the 
Macintosh that costs only $99. 
Color MacC heese offers full­
color picture manipulation, 
regardless of screen depth; 
waterpaint-like blends and wash 
effects, like some of the higher­
priced art packages; antialiasing 
on objects, so that their edges 
look less jagged (this feature 
requires 32-Bit QuickDraw); full 
support of color printing th rough 
Apple's LaserWriter 6.0 driver; 
and a help window that di splays 
explanations of the tool icons or 
menu selections when you put the 
pointer near them. As fo r the 
name, a Delta Tao official said 
that the people there wanted to 
develop a "cheesy little color 
paint program." 

Apple Computer recently 
lowered the price of its Macin­
tosh Portable by $ 1000. A model 
with one fl oppy di sk drive and 1 
MB of memory retail s fo r $4799; 
with a 40-MB hard di sk drive, it 
costs $5499. According to 
marketing manager Dave 
Rothschild , the price cuts are 
Apple's response to new products 
des igned to compete in the Mac 
" laptop" market, including the 
Outbound Laptop System from 
Outbound (formerl y Wa llaby) , the 
Road E Kit from Macadam Com­
puters, and the Stealth Laptop 
from Colby Systems. Response to 
the cut was generally determined 
by re ligious affiliati on: Mac users 
said it was a good move, and 
users of IBM-type systems said it 
was still too expensive. 

Advanced Micro Devices (Sun­
nyvale, CA) and Vitesse Semi­
conductor (Camarillo, CA) are 
working together on high-speed 
circuits fo r data communications. 
The gallium-arsenide chi ps will 
be part of "gigabit-speed connec­
tions between computers," an 
AMD offici al said. The initial 
joint product will be chips for 
electronic interfaces to optical 
systems, the companies said. 

that can, for example, update info rma­
tion within an ex isting document when 
info rmation changes on another linked 
document. The ability to use and 
recognize IAC events will be the 
hallmark of System 7.0 applications 
but will certainly require developers 
to rewrite their ex isting applications. 

Some of the antic ipated features of 
System 7 .0 are not yet being released 
to developers; one of these is the 
AppleScript language, intended to 
allow users to customi ze their environ­
ment at a fa irly high level. And a few 
features promised at last year ' s 
developers conference will not appear 
in System 7 .0, including asy nchronous 
SCSI protocols (perhaps Apple is 
wa iting for the final implementation of 
SCSI-2) and the new Print Architec­
ture. Apple personnel said that there 
wasn ' t time to implement these 
functi ons. "We had to dec ide what 
was of the most importance," one sa id. 

Although Apple states that System 
7.0 will run on any Mac with 2 MB of 
RAM and a hard di sk dri ve, quick 
tests of the alpha version showed it to 
be unacceptably slow on any machine 
other than a Mac II. Apple could fi x 
thi s speed prob lem before issuing the 
fi nal software, however. 

The question fo r developers then 
becomes whether or not it will be 
worth their time and money to revise 
their programs. Apple is trying hard to 
get them motivated, if not intimidated; 
one company offi cial even sa id that " if 
you don' t go the System 7.0 route, 

you ' II be out of the Mac software 
business in a few years." Developers 
at the conference were generally 
positive, if somewhat confused. 

Regardless of how many Mac 
software companies migrate to System 
7.0, compatible programs will be 
delayed, because developers can' t 
rea lly get started until they have a beta 
version of the operating system to 
work with. Delays could be further 
extended because System 7.0 is very 
complex, involving memory manage­
ment of multiple tasks and inter­
process communications (IPC). One 
veteran Mac programmer, Yung 
Harvill , said he fears that users will be 
reluctant to upgrade to System 7 .0 
until their favo rite applications run 
smoothl y under it. 

Many ex isting Macintosh software 
products will not be compatible with 
System 7.0, said Harv ill , who devel­
oped Paracomp's Swivel 3D program 
and also worked on VPL Research's 
DataGlove. "A lot of older products 
fiddled wi th the high memory bi ts ," he 
sa id, "and those won ' t run on System 
7.0." Macintos h software vendors will 
have to establi sh "more formal 
relati onshi ps" with each other, Harvill 
said , since interprocess communica­
ti ons will require integration of 
programs fro m different vendors. 

Nevertheless, Harv ill said he looks 
forward to System 7.0. "The virtual 
memory and lPC features will reall y 
help us," he said. 

- Nick Baran and Larry Loeb 

Standard Would Enable Expert Systems to 
Exchange Knowledge from Different Sources 

Major high-technology vendors 
and users have banded together 

to form ulate an open software stan­
dard fo r expert systems. The standard, 
which they expect will be used in new 
expert systems later thi s year, is 
designed to fac ili tate interoperabili ty 
among knowledge-based programs 
that run on different hard ware and 
operating-system platfo rms. 

The Initiative for Managing 
Know ledge Assets was fo unded by 
DEC, Texas Instruments, Carnegie 
Group, Ford Motor Company, and US 
West. IMKA has just begun to 
develop the code that it says will be 
used to write a new generation of 
expert-system software. 

Those new expert systems are 
expected to run on many major 
operating systems, including Unix, 

OS/2 , and VAX/VMS , and on all 
types of machines, from mainframes 
to personal computers. The programs 
will not run on DOS-based machines, 
however. 

The new software will allow expert 
systems res iding in many fac ilities and 
on diffe rent computers to access and 
analyze data residing anywhere else in 
the organization, said Dav id Fawcett, 
manager of expert systems at Ford. 
For example, Fawcett said, a des ign 
engineer using a CAD/CAM worksta­
tion equipped with an expert system 
based on the new standard will be able 
to import "knowledge" fro m a 
different type of computer located at a 
remote production facili ty, allowing 
the des igner to access information on 
manufacturing specifications or even 

continued 
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New-FoxPro  
Classic Beauty. Legendary Power.  

A Higher Standard in Relational Databases.  
Introducing FoxPro. The only relational 
database management system that combines 
astonishing performance with a sleek interface 
of amazing power and beauty. 
• FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 

• FoxPro is so easy to learn and use, even beginners 
can become productive immediately; yet it's powerful 
and sophisticated enough to satisfy the needs of the 
most demanding developers and power-users. 

• FoxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run 
in one window, or hundreds. 

• FoxPro is so efficient, it runs in a 512K PC-XT, yet it's able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even 
need a graphics card or special windowing software. 

Nothing is Faster 
Fox Software products are famous for their unmatched execution 
speed. FoxPro extends that tradition . 

Nothing Runs Like The Fox. 
Fox Software, Inc. (419) 874-0162 

134 W. South Boundary FAX: (419) 874-8678 
Perrysburg, Ohio 43551 Telex: 6503040827 FOX 

Circle 107on ReaderService Carri 

FoxPro is up to eight times faster than dBASE IV ­
more than 15 times faster than dBASE III PLUS! 

And that blazing speed translates into unprece­
dented power. Now you can efficiently process gigan­
tic databases with hundreds of thousands- even 
millions-of records. 

Protecting Your Investment 
With FoxPro, your existing FoxBASE+ or dBASE III 
PLUS programs will run perfectly-first time, every 
time, no excuses. And FoxPro is language-compatible 
with dBASE IV. 

But FoxPro doesn't stop there. It has over 140 language enhance­
ments not found in any version of dBASE. We've outdone ourselves 
by adding more than 200 language extensions you won't find in 
FoxBASE +. 

Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 

The Tradition Continues 
Fox Software is committed to excellence-our products prove it. 

We've been producing superb database management software since 
1983. And our products for both the PC and the Macintosh continue 

to win awards worldwide. 

We've taken everything knowwe 
about software engineering, data­
bases and interface design, and 
focused it into one remarkable 
product-FoxPro. 

FREE Demo Disk 
But don't just take our word for it. Try 
FoxPro for yourself, and see what the 
higher standard of database manage­
ment can do for you. 

Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer neares t you. One look, and 
we think you'll agree: Nothing Runs 
Like The Fox. 

FoxBASE+ Users:  
Call About Our Liberal  

Upgrade Offer!  

System Requirements: FoxPro oper­
ates in 512K RAM (640K recommended) 
with MS/PC-DOS 2.0 or greater and 
an 808618088, 80286 or 80386 micro­
processor. For optimum performan ce, 
FoxPro takes complete advantage of any 
available EMS (expanded memory) or a 
111atl1 coprocessor. 
Trademark/Owner: FoxPro, FoxBASE + I 
Fox Software; dBASE Ill PLUS, dBASE 
IV/Ashton-Tate. 

Fox Software 



Smalltalk!V® PM. 

Think ofit as a bold, 

"seat-ofthe-pants" solution 

that cuts to the heart of the 

OS/2 Presentation Manager 

complexity challenge. Thus 

unlocking the potential ofthis 

powe1ful operating system. 

With the introduction 

of SmalltalkN PM,object­

or iented programm in g 

Introducing Smalltalk/V PM. The 
to fulfill the promise of OS/2. 

moves out of the realm of mystery 

and into a new era of breakthrough 

applications that promises to be of 

legendary proportions. 

OS/2 PM is designed to push 

Is The Most Important Part Of Your 

Developer's Kit Missing? 

OS/2 PM offers you a powerful, rich environment 

loaded with advantages like a Gra phics Program­

ming Interface (GPI), a LAN manager, multitask­

ing, SQL, just fo r starters. And all of these 

components are accessible in a standard way using 

Smalltalk/V PM through Dynamic L ink Libraries 

(DLLs). Combined with ODE (Dynamic Data 

Exchange), you can ca ll and exchange data with 

other PM services or applications. Seamlessly. 

Now developers can write truly reusable compo­

nents, which grea tly increases their va lue. And 

you' ll find Smallta lk/V PM the perfect "glue" 

between applications written in other languages. 

"user friendly" to a whole new level 

of sophistication. Ifyou compare it 

to an orchestra, OS/2 has capabili­

ties no ordinary assemblage of in­

struments has ever dreamed of 

possessing. Yet to tap 

its potenti al, OS/2 

PM demands a con­

ductor capable of true 

genius. That conduc­

to r is Sma ll ta lk/V 

PM. 

You'll find Small­

talkN PM a perfect 

language for repre­

senting and manipu­

la ting hi g h-level 

information. Because 

you go from designing to prototyp­

ing to delivering a completed appli­

cation in one seamless step, you 

cleanly avoid the old costly "crash 

and burn" delays so common with 

languages born in the age of main­

fram es. 

UNLEASHING THE AWESOME 
POWER OF OS/2 PM 

Smallta lkN PM. It helps stop 

t11e natural drift toward vaporware 

so common in software develop­

ment today. It lets you dive right in 

and get to the creative parts with­

out the usual grw1t work. For ex­

ample, if you want to ignore the 

complexities of understanding 

OS/2 PM details you can immedi­



"THIS IS THE RIGHT WAY 

TO DEVELOP APPLICA­

TIONS FOR OS/2 PM. 

OS/2 PM is a tremendously 

rich environment, which 

makes it inherently complex. 

Smalltalk/V PM removes that 

complexity, and lets you con ­

centrate on writing great pro­

grams. Smalltalk/V PM is tl1e 

kind of powerful tool mat wi ll 

make OS/2 the successor to 

MS/DOS." 

Bill Gates, Chairman 
Microsoft Corp. 

fast, seat-of-the-pants way  

Tlttotl•land 
Proa••mrnlncHencll>ook 

ately start creating without any 

limitations on your efficiency. 

However, if you're the curious 

type, we have tools called browsers 

to help you fathom the masterpiece 

called OS/2 PM. You'll also find 

our incremental program develop­

ment capability and push-button 

THE FIRST debugger simplifies ap-
FULLY-COMPILED plication development 
SMALLTALK. 

Because Smalltalk/V 
and gives you instant 

PM is fully compiled response when you im­

it provides you with a plement an idea. Our 
more responsive envi­

extensive user manua ls 
ronment than ever 

before. Now you'll be and tutorials h ave 

able to generate earned us high praise. 
stand-alone applica­

tions (.EXE). SMALLTALK/V PM. 
THE TALKING HAS 

ALREADY STARTED. 

"Digitalk's SmalltalkN PM is a 

masterful implementation ofa clas­

sical object-oriented programming 

language and a state of the art 

graphica l user interface. Any pro ­

Smalltalk/V  
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grammer struggling with the com­

plexities of Presentation Manager 

should take a close look at this 

product." 

Charles Petzold, Contributing Edito1; 
PC Magazine 

"Digitalk's SmalltalkN PM is 

dazzling! This product makes Pre­

sentation Manager pay off." 

J eff Duntemann, Contributing Edito1; 
Di: Dobbs Journal 

"SmalltalkN PM is an ex­

cellent tool for rapid deliv­

ery of prototypes which 

have all the functionality 

and user interface of a com­

plete PM application ." 

Richm·d A. Lands111a11, 
System Ai·c/;itect, Lotus Development 

"Sma llta lk/V PM from 

Digitalk is the grea test! This is an 

incredible product." . 
J.D. Hzlclebrand 

Editor-in-Chief, Computer Language 

TI-IE BEST PM It\TVESTMENT 
YOU'LL EVER MAKE 

Smalltalk/V PM $499. 9 5 

Prices and in formation on these and 
other Digitalk products are an ilab le 
on request: 

Smalltalk/V, Smalttalk/V 286, 
Smalltalk/V Mac 

Smal! ta lkN. A product of Digitalk Inc., 
984 1 Airport Blvd., Los Angeles, CA 
90045 . For information or to fmd a dealer 
near you ca ll: 

1-800-92 2-82 5 5 
1-213 -645-1082 
CompuServe 71361 ,1636 
FAX 1-2 13-645-1306 
Sma!ltalk/V is a registered tr;1dcm.1rk of Digiralk Inc. 
Prices subject to change \\i thout notice.  
Other product n;1mcs arc trademarks or rcgisrcn.:d  
trademarks of thdr rcspccriH' holders.  



MICROBYTES 

NANOBYTES 

After tackling the nuclear­
triggered geopolitical situation 
with Balance of Power, noted 
game designer Chris Crawford 
has taken on an even more 
complex subject: the earth's envi­
ronment. Balance of the Planet is 
a simulation program meant to 
illustrate the interrelationship 
between humans, industry , and 
Mother Earth. You play the 
United Nations High Commis­
sioner of the Environment. The 
game starts in 1990; you have 
until 2035 to straighten out the 
mess. Be prepared for bad results: 
Poor policies can contribute to 
starvation, flooding, and a host of 
other woes. The simulation is not 
easy; we know one technical 
editor who, in the course of a 
weekend, wiped out the world 
nearly half a dozen times before 
determining which industries to 
tax and which objectives to fund. 
The program is available for Macs 
or PCs; it's $49.95 from Accolade 
(San Jose, CA). 

When it comes to user interfaces, 
there's too much "breakfast 
cereal marketing," said depart­
ing Apple Products president 
Jean-Louis Gassee in a recent 
speech to Mac users. "We talk 
about windows and menus and 
magic-this and hyper-that. Soon 
we'll have the user interface 
equivalent of cola wars." 

DuPont Imaging Systems (New­
ark, DE) has designed a hardware/ 
software package that gives 
Macintosh users access to Unix 
through the Mac interface and 
file system. The new MacB!itz 
coprocessing board ($9995) uses 
a Clipper C300 RISC processor 
running at 50 MHz. 

WordPerfect (Orem, UT) has 
just started beta-testing its word 
processor for OS/2 Presentation 
Manager and expects it on the 
shelves in November. The 
company will provide its OS/2 
drivers for the hundreds of 
printers now supported by DOS 
editions of WordPerfect. The 
company says that it's committed 
to a Windows version but doesn't 
think it will be ready until 1991. 

financial data that migh,t affect the 
design. 

The code for the new standard is 
being built using C and C++ and will 
employ an X Window System-based 
user interface on all platforms. The 
expert systems based on the standard 
will be compatible with Structured 
Query Language- based database 
systems, the developers say. 

Ford and US West plan to start beta 
tests of software using the new code in 
the fourth quarter of this year. Testing 

of more-advanced software versions is 
scheduled to start in the fourth quarter 
of next year. 

Cooperation between the companies 
is limited to the development of the 
new software code. Each partner will 
be allowed to use the code to produce 
and market its own knowledge-based 
expert systems. IMKA is looking for 
new recruits, including foreign firms, 
to contribute funding or technical 
expertise. 

-Rob Calem 

Sharp Plans Better-Looking Color LCD This Year 

A Ithough Sharp and NEC are now 
selling portable computers with 

flat-panel color displays, both compa­
nies admit that the screens leave 
something to be desired. The color is 
washed out, and the viewing angle is 
restricted. 

But that picture could change soon. 
Sharp Electronics (Mahwah, NJ) plans 
to have a color I 0-inch LCD panel 
available to OEMs by the end of 
September. The color screen could 
appear in portables by early 1991. The 
new Sharp display uses the same 
active-matrix technology as the 
Macintosh Portable but adds 512 
colors and VGA resolution. 

Active-matrix color LCDs are now 
used in tiny TVs and have been 
heralded as the display technology of 
the future. But poor manufacturing 
yields have made panels larger than 
about 6 inches across unreliable and 
prohibitively expensive. The difficul­
ties of making even a monochrome 
active-matrix panel accounted for 
much of the delay in the Macintosh 
Portable. 

The new thin-film transistor (TFT) 
Sharp screen represents two innova­
tions. First, each pixel is backed up 
with two transistors, so if one fails, 
another is there to take its place. 

Second, the company has a new 
manufacturing line that uses laser 
repair equipment; defective transistors 
can be fixed or removed before the 
display leaves the plant. 

The Sharp TFT screen has a total of 
92 l ,600 pixels, or three for every 
point of a 640- by 480-pixel VGA 
array (one each for red, green, and 
blue). The quality difference between 
the TFT screen and the passive-matrix 
display in the Sharp Multi-Color 386 
is striking: The TFT's colors are 
bright, rich, and solid, and the hori­
zontal viewing angle is a wide 120 
degrees. 

The panel uses a lot of juice-about 
12 watts, including hot-cathode 
backlighting-so for the time being, 
it's practical only for AC-powered 
machines. It also weighs 2 Y.5 pounds, 
or about half as much as some entire 
notebook computers. 

Sharp estimates that its color LCD 
panels will cost five to 10 times as 
much as a conventional monochrome 
LCD. This could make for an expen­
sive computer, but Sharp, which plans 
to use most of the displays itself, 
thinks that it can produce a model in 
the $10,000 range, or for about the 
same price as the Multi-Color 386. 

-Andy Reinhardt 

First of Fatter Floppy Drives Finally Arriving 

H igh-capacity floppy disk drives 
have been something of a Holy 

Grail in the personal computer 
business, but for end users the search 
could be winding down. Q/Cor 
(Norcross, GA), a Quadram spin-off, 
says that it has started shipping floppy 
disk drives that can pack 21 MB onto 
special 3Yz-inch media. The Stor/Mor 
drives are based on Brier Tech­
nology 's Flextra subsystem, which 

uses a proprietary closed-loop servo 
tracking scheme to boost disk capac­
ity. Flextra was announced more than 
a year ago and has been in testing 
since then. 

Stor/Mor drives have an embedded 
SCSI controller and are shipped with 
an interface board for IBM PC 
compatibles. An external unit for A Ts 
lists for $895, an internal for A Ts is 

continued 
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our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It's also an engineer's 
worst nightmare. But it doesn't have to be. 
Because now you can automate your soft­
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automaticallyruns your soft­
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
qualitysoftware. 

The Atron Evaluator is hardware-based. And since 
it's non-intrusive, software behavior is tested with­
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc­
tive . Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-593 3. And put an end to your 
worst nightmares. Automatically. 

tilj'(•:h)  
ADivision al CADRE Technologies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 
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In Europe, contact : 
Elverex Limited, Enterprise House 
Plassey Technology Park , Limerick, Ireland 
Phone: 061-338177 

QA TrainingLimited , Cecily Hill Cas tlt' 
Ci rencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 



Buyour IBM-compatible color  
printer and get this Mac-compatible 

color printer free.  
The new Phaser PX Color Printer from Tektronix.  Macs that might come along. Automatically switch­

ing from port to port to keep everybody happy.Only$7995 Add to that certified PANTONE®* Color that can 
The price is as much of a breakthrough as anything be printed on paper or transparencies, and you've got 
else. The Phaser PX offers PostScript-language com­ a color printer that will do more for less money than 
patibility and 300 dpi thermal-wax color that's brighter ever before. 
and bolder than that of pricey competitors. And not So call 1-800-835-6100, Dept. llJ to find out how 
only can you hook it up to an office full of PCs via to get your hands on the new Tektronix Phaser PX. 
serial or parallel, but it will also accommodate any Then you can kill two birds with one color printer. 

The New TektronixPhaserPX®  
"'Pantone, ln c.'s check·standard trademark fo rcolor reproduction and color reproducti on materials. Copyright© 1990 Tektronix, Inc. 



Buyour Mac-compatible color  
printer and get this IBM-compatible  

color printer free.  
The new Phaser PX Color Printer from Tektronix.  workstations that might come along. Automatically 

switching from port to port to keep everybody happy.Only$7995 Add to that certified PANTONEe* Color that can 
The price is as much of a breakthrough as anything be printed on paper or transparencies, and you've got 
else. The Phaser PX offers PostScript-language com­ a color printer that will do more for less money than 
patibility and 300 dpi thermal-wax color that's brighter ever before. 
and bolder than that of pricey competitors. And not So call 1-800-835-6100, Dept. llJ to find out how 
only can you hook it up to an office full of Macs via to get your hands on the new Tektronix Phaser PX. 
AppleTalk, but it will also accommodate the PCs and Then you can kill two birds with one color printer. 

The New 1'!1<.tronixPhaserPX®  
All right s reserved. Phaser is a trademark of Tektronix, Inc. All other trademarks mentioned herein belong to other compa nies. 
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MlCROBYTES 

NANOBYTES 

MIPS Computer Systems (Sun­
nyvale, CA) is designing a new 
workstation, currently called the 
RC6280, that will use the 
company's new R6000 RISC 
processor. This is subject to 
change, but the system will most 
likely come with 32 MB of main 
memory (expandable to 256 MB); 
address up to 4 gigabytes of 
virtual memory; use multiple 
VME buses; and have a 655-MB 
hard di sk dri ve, a SCSI bus, and 
seri al and Ethernet ports. The 
66.7-MHz R6000 processor can 
achieve single-cycle execution 
time fo r a lmost all instructions, 
MIPS says. 

National Information Ser vices 
(Baltimore) is publishing Con­
sumer Reports on CD-ROM. The 
"beginner's" coll ection dates back 
to January 1985; the advanced 
collection, which comes with 
more sophisticated search too ls, 
dates back to January 1982. 
Annual subscriptions are priced at 
$445 and $695, respectively. 

Japan 's Ministry of Interna­
tional Trade and Industry will 
spend $46 million on its F ifth 
Generation Computer Project 
thi s year, and $9.8 million on its 
di stribu ted data-process ing envi ­
ronment of the future, according 
to New Technology Week (pub­
li shed by King Communications, 
Washington, DC). MITI will 
invest $ 100,000 in neura l network 
research, the newsletter said . 

Xircom (Woodland Hill s, CA) 
has cut the price of its Pocket 
Ethernet Adapter by $ I 00. The 
diminutive device, which works 
with IBM PC-compatible laptops, 
now sells fo r $595. 

Senior managers at the nation's 
1500 biggest companies aren't 
happy with the way their busi­
nesses are using computer tech­
nology, according to a survey 
conducted by Beta Resea rch 
(Syosset, NY). Beta poll sters 
report that 52 percent of the 
senior managers polled said that 
their companies are not using 
computers and communications to 
their full potenti al. 

$795, and an external unit for Micro 
Channel machines is $995 . The 
special disks cost $25 each. 

F lextra is one of several emerging 
technologies to cram greater amounts 
of data onto 3Yi-inch removable 
floppy disks. Most of the new drives 
are still months from reaching the 
market, but a 2.88-MB-capacity model 
made by Toshiba and reso ld in the 
U.S. by Pacific Rim Systems could 
become the next step up from 1.44 
MB . Insite Peripherals says that it 's 
redes igning its 20.9-MB Floptical 
drive (announced last year) fo r 
backward compatibility. The 
company 's current 1325 model will 
remain an evaluation uni t onl y, and 
lnsite's fi rs t commercial product will 
be a I-inch-high dri ve slated fo r nex t 
year. 

The Toshiba, Insite, and Brier 
systems all use new barium-ferrite 
disks manufac tured by Maxell , 
Verbatim, and others. These disks 
have ultrafi ne metal particles and a 
smoother surface than conventional 
ferric-oxide di sks, which lets them 
hold twice as much data per linear 
inch. In the Toshiba dri ve, which is 
compatible wi th existing 720K-byte 
and 1.44-MB di sks, the media is 
fo rmatted with the same num ber of 

tracks, but each track has twice as 
many sectors. 

The Insite and Brier dri ves achieve 
their higher capacity by greatly 
increas ing the number of tracks on the 
di sk. Since the head can be positioned 
very prec isely, the tracks can be 
narrower and closer together. To 
encode track information, however, 
requi res that the mass-produced 
barium-fe1Tite disks be spec ia lly 
fo1matted at the fac tory. As a result, 
the di sks are more costly, and neither 
drive can read from or write to 
ex isting fl oppy di sks. 

Brier's " twin-ti ered track ing" 
involves storing data on two levels of 
the di sk media. The bottom layer 
contains magnetic servo information 
that defines the location of the tracks, 
while the top layer holds data. 

Flex tra di sks have an unfo rmatted 
capacity of 25 MB , or 2 1.4 MB after 
formatting. The servo tracks now 
written onto the disks are dense 
enough to support capac ities of 50 or 
even I 00 MB unformatted, Brier says, 
but getting to the higher leve ls will 
involve further technology refine­
ments and new meta l-powder di sk 
media. Bri er plans to announce a 43.2­
MB-capac ity model "within the year." 

-Andy Reinhardt 

Little Guys: Bill Gates Has Good News for You 

S mall applicati on programs and 
small software companies to 

develop them-that's a wave of the 
future, according to Microsoft 
chairman Bill Gates. Gates told the 
National Apple Users Group confer­
ence recentl y that he bases hi s fo recast 
on what he sees as a move away fro m 
large, mul tifea tured application 
programs, li ke Word and Excel, to 
small , special-purpose programs that 
can work together. 

"Because things are fa irly self­
contained today, with simply cutting 
and pasting, you can have onl y these 
large appli cations. You can' t have 
these nifty little tools that you pull in 

to manipulate a little bit of data and 
then move that data onto another 
applicati on," Gates said. " With an 
archi tecture of small - to medium-size 
applications to attach to larger 
applications, we allow small software 
companies to prov ide specialized 
packages that will appeal to spec ial 
audiences that the larger companies 
li ke ours cannot address." 

The technology that wi ll spur these 
new programs and small companies is 
the Dynamic Data Exchange channel 
in Windows and OS/2, which allows 
applications to easil y exchange 
information, Gates said. 

-David Reed 

WE DON'T CARE IF YOU'RE BIG OR SMALL. We remember when some 
of the best ideas came from guys working in their garages. If you, your 
company, or your research group is working on a new technology or developing 
products that will significantly affect microcomputers and the way people work 
with them, we'd like to hear about it. Phone the BYTE news department at (603) 
924-9281. Or send a fax to (603) 924-2550. Or write to us at One Phoenix Mill 
Lane, Peterborough, NH 03458. Or send E-mail to "microbytes" on BIX or to 
"BYTE" on MCI Mail. An electronic version ofMicrobytes, offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 
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Come on, now- we ca n't do ever .vl/1ing 
for you. We've procluced a complete line of 
C<J non· L<Jscr Beam Prin ters for cri sp text and 
stunning grnphi cs. We've given them fea tures 
unmatched i n th ei r pri ce range - such as 
built-in sca l<J blc type faces that look grea t 
l" rnm the f1n es t f1ne pr int to pos ter- sizecl 
he<Jdlines- with legendary Ca non quali ty. 

But we ca n't I.ell you that what you neecl 
is the compact. size (ancl compact pri ce! ) of 
the -t-pagc-pcr-minu tc LBP"'-4. You're the 
only one who knows how convenient i ts 14" x 
16" size and quiet operati on would be on 
your home or omce desktop. And how ca n we 
even guess what you·c1 clo with the standard 
v ideo in tc rf'acc f'or f'as l . hi gh-resoluti on 
<Jppl icaUons? 

We're not going to insist that you should 
get the LBP"'-8 Mmk Ill '" f'or its 8-ppm speccl. 
or for the abili ty to boost i ts stanclarcl l.5MB 
all the way Lo 4.5MB. Sure. i t ca n accept our IC 
cards lor acldi l.ional typefaces ancl capabili­
ties. bu t so ca n the others. 

Maybe you never ncecl Lo prin t letterhead 
plus seconcl sheets. or long unal tenclcd jobs. 
So why should we brag about the Mark 111 '1:1 

" 

wi th diial paper cassettes that can hole! up Lo 
400 sheets? Ju st because it ca n combine 
portrai t. ancl landscape tex t? Big deal- thats 
standard lo r Canon Laser Bea m Printers. 

1\ncl unless yo u wa nt the ultimate in 
ca p<J bili ty ancl convenience. you'cl have no 
int eres t in the Mark 11 IR:" with dual cassettes 
and duplex printing for news let.ters. and 
lengthy reports. Even though, li ke the others 
(y;1Wn). i t suppor ts all popular word-process­
ing arnl DTP sonware. 

Visit your Ca non clea ler-c:a ll us toll- f'rec 
<Jt 1-(800) 733-2900 f'or the one nearest you. 
We've done our par t, with lour Ca non Laser 
Beam l'rint.crs I.hat set a new standard. 

But. the hard part is up to you. 

Genuine Adobe" l'os\Scripl" is ' 
now available for the LBP-8 Mark 
Ill Ser ies pr in ters. Ancl ii. w ill soon 
he offered on the LBP-4 prin ter: as POSTSCRIPT 
WC II. Softwo" f<om Adobe 

/\ printer driver kit is provided 
f'rce with each printer conta ining 
all prin ter cle f1nition f11es currently 
ava il ab le on cl iskctte. plu s com­
plete insta llation instructions. 

Canon  
LASER BEAM PRINTERS 

Working To ImproveYour Image:· 
F1ornTopToB011om LBP" ·4. LBP· ·8 Mark lll.™ LBP · ·B Mark lll T. w Mark IJIR 1M 

Ado l)e:· Pos tScr1pt · and Ille Pos tScnpt logo are registered trademarks of Adobe 
Sys tems lncorpura1 cd 1n Ilic U S A 
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LETTERS �
and Ask BYTE 

Tales from the Archives 
While "Saving Space" by Steven J. 
Vaughan-Nichols (March) is quite infor­
mative, I would like to make a few com­
ments. Vaughan-Nichols says that "none 
of [the archiving programs] bothers to 
determine whether sufficient space ex­
ists ...before starting." This is true but 
misleading. It is impossible to predict 
just how much space will be required for 
working files . The designer must walk 
the thin line between the possibility of 
the program running out of space and 
that of alerting the user that there is in­
sufficient space when, in fact, there is 
enough. 

It is possible to check the fit as the pro­
gram proceeds, or to break the job into 
two or more smaller pieces. But these ap­
proaches also have problems-namely , 
slower compression time, and loss of an 
unerase utility to recover the previous 
archive. 

Vaughan-Nichols mentions that he has 
never been able to create a self-extracting 
archive using LHarc 1.13 . I have been 
using that version for about eight months 
and have never had a problem with it. Not 
only does it produce archives that are 
typically within a few percentage points 
either way of the size of PKzip archives, 
but its self-extraction code adds only 
about 1300 bytes to the size of an ar­
chive. It also does not require another 
file in the same directory-as PKzip 
1.01 does, contrary to its documenta­
tion. LHarc cannot create a self-extract­
ing archive if there is not enough mem­
ory, while PKzip 's self-extracting 
archives work on machines with any 
memory size. Due to the convenience of 
LHarc 's self-extraction feature , I am 
currently using it for all my self-extract­
ing archives. 

I use PKzip for almost all other ar­
chiving because of its significant speed 
advantage over LHarc. I also use PKzip 
in its quick compression mode to back up 
data files and source code, since it is fast, 
compresses relatively well, and allows 
multiple file specifications. Another ad­
vantage of PKzip is that it detects when it 
is running on a 386 and uses 386 instruc­
tions for a significant performance im­
provement. 

One final point. Zoo is not the only ar­
chiving program available on more than 
one system. I use LHarc and ARC on a 
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Saving Space 
Data comprusi0f1 can add J'ftlf1 10 tire life ofJ'Ol.lf Irani tlisk 

fora lot /e.u th11111he price ofti new tlril'l' 

S1e1ttnl. l't1ugh1m-Nichols 

Unix machine, and I have heard of a 
Unix version of PKzip. 

Stephen M. Dunn 
Brampton, Ontario, Canada 

The Coke Standard 
You should have told Charles E. Green 
(Ask BYTE, March) that the computer 
industry is hard at work searching for al­
ternatives to confusing technology. 

Sharp observers, for example, will 
have noticed the subtle shift toward the 
adoption of familiar objects as reference 
standards. Witness the clever use of 
Coca-Cola cans to define precise height, 
a move introduced simultaneously in the 
March BYTE by Flytech Technology 
(page 96) and Northgate Computers (fol­
lowing page 40). The latter even went so 
far as to announce that it had broken the 
full-can height barrier ("standing not 
even as tall as America's favorite diet 
cola"). No doubt benchmarks will soon 

WE WANT TO HEAR FROM YOU . Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or under have a 
better chance ofbeing published in their en­
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe­

NH 03458. 
Your letter will be read, but because ofthe 

large volume of mail we receive, we cannot 
guarantee publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter until we pub­
lish it. 

codify this brave lead. Figures such as 
"1.678 cans," "4.238 cans2," or even (is 
it too much to hope for?) "0.0795 cans 
per second" will soon become common­
place. 

It is disturbing to see that full stan­
dardization still eludes us , as the two in­
novators cannot agree on whether the cal­
ibration standard should be Diet Coke or 
regular Coke. But an important first step 
has been taken, and I think it should be 
applauded. 

Peter Bolton 
New Smyrna Beach, FL 

Succession Crisis Revisited 
I found Bob Ryan's "The Succession 
Crisis" (March) both informative and 
useful to those who are considering Unix 
and OS/2 as an alternative to DOS. I be­
lieve that Ryan's advice to postpone the 
Unix versus OS/2 choice until they both 
offer the range of applications found 
under DOS is well taken by those who 
can afford to wait. 

For those who must make the move in 
the near future, the situation is different. 
I'd like to point out some of the findings 
of a comparison between Unix and OS/2 
that Andrew S. Tanenbaum makes in his 
book Structured Computer Organization 
(Prentice-Hall, 1990): 

• Unix supports multiple users; OS/2 
supports one. 

• Unix is portable; OS/2 was designed 
specifically for the 286. 

• Unix has a linear memory model; 
OS/2 has a segmented memory 
model. 

• Unix supports virtual memory via 
paging; OS/2 supports it via 
segmentation. 

• Unix allows multiple links to a file; 
OS/2 does not. 

• Unix allows a collection of disks to 
be mounted on a single tree; OS/2 
does not. 

• Unix processes make system calls by 
trapping to the kernel ; OS/2 processes 
make system calls by procedure 
calls through call gates. 

• Unix has only a single level of 
access-the file system; OS/2 also has 
I/O subsystems. 

• Unix has neither threads nor 
sessions; OS/2 has both. 

continued 



Great Moments in C-Programmer History �

I f you're feeling overwhelmed by im­
possible deadlines, don 't despair. 

Vermont Views™ 2.0 combines a menu­
driven screen designer with a C library of 
over 550 functions to combat program­
ming stress. 

Have Fun Again 
Using the Vermont Views Designer, you'll 

visually create user interfaces in a fraction of 
the time required to code them. Include pull­
down menus, window-based data-enay forms 
with tickertape and memo fields, scroll able 
regions, choice li sts, context-sensitive help, 
and other state-of-the-art features. Quickly 
create and refineoperational prototypes. Use 
DOS graphics without GUI hassles. 

Ul'fl'.tlT LliTElfltt SYSTDI I 

,.J\fuHol'ft "od r>ldHun • Dotofn r II C l8 
itl fa"' [nU:rU.xt ((l lt J>,;..,,1to ...ou,<Fl>forhol 

You'll enjoy interactive development 
wi thout the limitations of 4GL's. When the 
extensive capabiliti es ofVermont Views don't 
meet special needs,attach your own process­
ing functions to menus, forms, fi elds, and 
keys. We've designed it so you won't run into 
dead ends. 

A Better CASE 
Rapid prototyping is che latest CASE tech­

nology. But, with most systems, you must 
throw the prototype away when coding 
begins. With Vermont Views, the prototype 
becomes the application. Menus and data-en­
try forms are usable in the final appli­
cation without change. Names of functions 
for retrieving, processing, and storing data 
can be specified as the prototype is created. 
Notes can be attached to forms and fields to 
help you complete and document the appli­
cati on. Vermont Views objects are checked 
for validi ty when created, so integration and 
testing go more quickly. 

Endless Benefits 
Screen generators for most C libraries 

require you to modify generated source code 
to create a fully functional interface-after 
which you muse work with the source code. 
Not so with Vermont Views. Designer forms 
and menus can incorporate the special capa­
biliti es of Vermont Views and still be revised 
interactively. You'll reap productivity benefits 
throughout the software lifecycle. 

Free Test Drive 
Call for a free DOS demo copy of the �
Designer. See what you've been missing. �

Call 800-848-1248 �
Fax 802-848-3502 �

Please Mention "037" �

A Universal Solution 
Create a single interface and port it among 

PCDOS, OS/2, im.w11y; 11111o1 
UNlX, XENIX, and 
VMS. Use Vermont 
Views with any 
database that has 
a (-language interface (most do). Include 
DOS graphics in text-based applications 
(optional). Create interfaces for any roman­
based language. Develop safely on networks 
with our form-locking version. 

r­

Sweet Music 
''This is the most complete, easiest to use screen 
package I have ever seen.. . " - JimDarragh, 

Commercial Logic, Inc. 

"At arecent.field staffmeeting, we were able to get 
aconsensus ... using the Designer on abig screen 
TV. Changes canbe posted real-time and afunc­
tioning prototype results ... The Jami designer is 
GREAT." -Randy Jones, Bera Tester 

No-limit Trial 
Reduce stress by ordering Vermont Views 

now. There is no risk Return it for a full 
refund-anytime. We believe in our product. 

ItVermont 
Creative 
Software 

Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 
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Tanenbaum says that an even more im­
portant factor is the widespread avail­
ability of Unix source code, which al­
lows Unix system developers to rapidly 
respond to technological changes. The 
source code for OS/2, on the other hand, 
is a guarded secret held by IBM and 
Microsoft. As an example, Tanenbaum 
points out that when RISC machines 
were introduced, Unix was the unani­
mous choice of all the RISC vendors. 

Unix is over 20 years old, and it has a 
rich tradition and culture associated with 
it. A rich tradition and culture for OS/2 
has yet to be established. 

Rodney Adams 
Cambridge, MA 

Multimedia Wars 
I think Don Crabb has misled readers 
and given bad advice in "A Mac Me­
lange" (March) . The Macintosh is area­
sonable platform for multimedia, pro­
vided you have unlimited funds . It is 
expensive to provide the Mac with the 
functionality that the Amiga has right 
out of the box. The Amiga was designed 
as a multimedia (and multitasking) ma­
chine, and if Crabb does not take it seri­
ously, the people who are using it for dig­
itized images, sound, music, full-motion 
video, and animation do. 

My advice to Crabb's readers is this: 
If you are interested in multimedia, by 
all means look at the Mac first. Then buy 
an Amiga. 

Dana S. West 
Columbus, OH 

East Europeans Seek 
Correspondents 
I am a 36-year-old electronics engineer. I 
work mostly on projects based on the 
Intel 8048, 8051, and 8096 single-chip 
microcontrollers for use in measurement 
and control. I would like to find someone 
with whom I can exchange letters on pro­
gramming hints and hobby applications 
of these devices. 

Lubomir Matystak 
Polni 581 

742 83 Klimkovice 
Czechoslovakia 

I have been a reader of BYTE for several 
years, and I profit greatly from your arti­
cles on both hardware and software. I de­
velop information-retrieval software 
under MS-DOS, OS/2, and Unix, and I 
try to capture the actual trends in soft­
ware engineering with the help of your 
magazine. 

The changes here in East Germany 
have given me greater opportunities for 
sharing information with the internation­
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al community. This is why I am writing 
to you. I'd like to find a colleague to cor­
respond with . 

I am 43 years old. My wife is a teacher 
of Russian and English , and we have a 
12-year-old daughter. In addition to my 
professional interests, I enjoy the cultur­
al events that Dresden and Saxonia are 
known for (especially the concerts of the 
Staatskappelle and the exhibitions of the 
Semper Gallery) . My wife and I are in­
terested in English and American lit­
erature. 

Dr. Peter Naumann 
Rosenbergstrasse 21 

Dresden 8021 
East Germany 

Thanks for the Unix Benchmarks �
I read Ben Smith's "The BYTE Unix �
Benchmarks" (March) with great plea­�
sure. Someday, perhaps, BYTE will rou­�
tinely publish Unix-based performance �
figures . �

In principle, all BYTE benchmarks 
might be run simultaneously on one 
Unix system. The total real time would 
be longer because of multitasking over­
head, but the per-process user and sys­
tem CPU times should be the same as for 
successive, serial benchmark runs. 

The new BYTE shell-script approach 
should yield portability. However, there 
are pitfalls in the form of unknown but 
systematic errors in user time to search 
the PATH for the script's executables. 
Below is the data for the old BYTE Sieve 
of Eratosthenes benchmark program, 
coded with times (S) system calls and run 
under shell timing (using The Santa Cruz 
Operation's Unix 3.2 running on an IBM 
AT with an Intel Inboard). It ran 10 itera­
tions to a maximum of 8191 (1899 
primes). The average user time in sec­
onds (variation) of six trials on a quiet 
multiuser system is as follows: 

System call Time command 
C shell built-in time 0.508 (0.04) 0.5 (0) 
timex sieve 0.602 (0.16) 0.611 (0.16) 
/usr/bin/timex 

./sieve 0.468 (0.01) 0.472 (0.0 I) 

These results do not invalidate the 
BYTE shell-script approach for between­
platform comparison, provided that all 
commands are "invoked by a fully quali­
fied path. 

John Michael Williams 
Senior Software Engineer 

Dazix, Inc. 
Redwood City, CA 

The time utility is not started until all 
paths and variables have been estab­
lished and the test is ready to run. Jn the 

benchmark tests that return the number 
of loops (instead of a time), the timing 
routine is internal to the test itself and is 
not started until all the internal variables 
have been set for the specific test. Future 
tests for BYTE benchmarks will follow 
this later scheme, since there is no upper 
limit on performance that can be evalu­
ated this way. 

We do, in fact , run some tests concur­
rently, but with as much control as possi­
ble. The system-load test incrementally 
increases the number of concurrent 
copies ofitself that are running. This is a 
good indicator of how a system will per­
form under a variety of process loads. 
The danger ofrunning benchmarks when 
the system is in multiuser mode is that 
there are an unknown number of demon 
processes associated with being at the 
multiuser level. 

Although it is impossible to have abso­
lutely all the variables dependent on the 
benchmarks, we think that it is important 
to try to reach that goal to cross-evaluate 
divergent Unix versions on the spectrum 
of Unix hardware. That doesn't mean 
that benchmarks are invalid when run in 
other than our standard way (e.g., sin­
gle-user, no windowing, and full optimi­
zation). Our tests can be used for evaluat­
ing a single machine under different 
conditions. In this way, they become a 
tool for fine-tuning performance. 

-Ben Smith 

Don't Tell All 
I am appalled at Hugh Kenner's review 
of that wonderful true mystery by Clif­
ford Stoll , The Cuckoo's Egg (Print 
Queue, March) . This wasn't a review; it 
was a retelling of the whole story. How 
dare he "tell it all" and ruin the excite­
ment of reading it and wondering, "What 
next? What next?" 

B. M. Hutchison 
Pendleton, OR 

ASK BYTE �

CD-ROMs and Printers 
What does it take to install a CD-ROM 
drive in an XT or AT clone? Is a SCSI 
controller card necessary? Do different 
ROM drive manufacturers have different 
requirements? 

If you have a color printer, what is the 
best way to dump screen images for 
CGA, EGA, or VGA? 

Al Sardello 
Boulder, CO 

continued 



Here's what they say �
about Zortech C+ + �

" .ZOrtech is a truly fine compiler ... if you've 
been waiting for a major player to offer a 
professional C++ development systemfor 
OS/2 and Windows, as well as DOS, 
wait no longer ... .ZOrtech has it! '' 

Richard Hole Show, PC Magazine, p.38, Morch 13, 1990 

"Zortech C++ is one of the best MS-DOS 
products I've had the luck to use.... .I can 
highly recommend the Zortech 2.0 release." 

Scott Robert Ladd, Dr. Dobbs Journal, pp. 64-73, January 1990 

'" Zortech has done a commendable job 
with C++ 2.0 and I recommend it 
highly ... The debugger is impressive ... Get the 
Developers version ... it's worth the money." 

Bruce Eckel, Micro Cornucopia, pp. 8-17, March 1990 

"We have devoted virtually a full issue to evalua­
tion of C Compilers . ... it's an easy choice. We 
pick ZORTECH." 

J. D. Hilderbrand, Editor, Computer Language, p. 7, Moy 1990 

AT&T™C++ V2 C++ Source Level 
Specification Debugger 
,/ Multiple Inheritance ,/Also Debugs C 
,/ Type Safe Linkage ,/Assembler Debugging 
,/Pointers to Members with access to registers 

and memory. 
Compiler Features .! 16 Debugging Windows 

,/Multiple Statement Lines 
,/ Native code compiler with .; Break/Trace/Watchpoints 

separate global optimzer ,/ Dual Monitor Support ,/ Improved MSC S ource ,/ II C 
Level Compatibility Fu + + name 

d '" C t"bl unmanglmg for easy use,/ Ms W. 
in ows ompa 1 e,/ BI k .'" C t"b/ oc memory write protect ,/ C d V.o e 1ew ompa 1 e 

,/ Fast Graphics Library with C T I Cl 
C++ interface ++ oo s asses 

,/ Easy to use TSR functions ,/ 25 C + + Classes with full 
,/Standard Library Source source code 

Code included with ,/ Includes new Text User 
Developer's Edition Interface Classes 

,/Seamless LIM/EMS ,/ Event Queue, BCD Maths, 
Support vio new handle Linked Lists, Money, DOS 
pointers or directly via error handling classes, 
EMS library functions. text windows and editing 

,/Full MS Mouse Library classes, virtual arrays, 
,/ OS/ 2 Compiler Option time and date handImg, 
,/ 99% ANSI C Compatible directories and filenames, 
,/ Improved code size/speed mterupt vectors, etc... 

PRICES USA: Zortech Inc. 
C++ Compiler $199.95 4-C Gill Street 
C++ Debugger $149.95 WOBURN MAOl 801 
C++ Tools $149.95 Voice: 617-646-6703 
Library Source $149.95 Fax: 617-643-7969 
Save $200 - Get the 
Developer's Edition for EUROPE: Zortech Ltd. 
only $450 (includes all the 106-108 Powis Street 
above items). LONDON SEl 8 6LU 
OS/2 Option $149.95 Voice: 44+ 81-316-7777 
C++ Video $499.95 Fax: 44+ 81-316-4138 

''ANNO UNCING V2. 1" �
640K Memory Barrier Smashed! 

• New VCM m (Virtual Code • New Remote Debugging via 
Manager) technology serial port 

• New Rational DOS Extender • New Powerful Environment 
technology for compiling/ with Browser 
debugging massive programs • New Completely Revised 

• New Virtual C+ + Source & Expanded C + + Tools 
Level Debugger requires only • New Improved Compiler 
4k RAM! Optimization 

Zortech VCM TM fo r DOS 
With Zortech's Virtual Code Manager (VCM) you can compile standard �
MS-DOS applications containing up to 4Mb of code. VCM is a sophisticated �
virtual memory system that dramatically improves performance over �
conventional overlay methods. Naturally, our debugger understands VCM too! �

Rational ™ DOS Extender Technology ... 
Version 2. 1 incorporates this new technology for compiling and debugging �
really big programs on 286, 386 or 486 based PC's. You can also use V2. 1 �
together with Rational Systems DOS Extender (purchased separately) to �
produce your own applications which can access memory beyond the 640k �
DOS limit. �

C+ + Debugger in 4k RAM! 
Zortech's Virtual C + + Source Level Debugger can now locate itself in extended 
memory on 386 machines. This requires only 4K of conventional RAM! 

STOP PRESS NEWS FLA SH �
386 Compiler/Debugger Option (using Phar Lapp 
DOS Extender), UNIX 386 Compiler and OS/2 
Debugger all available soon. Also new C++ 
Classes and Addison Wesley ZTC++ book. 

ORDER/UPGRADE HOTLINE 1-800-848-8408 �
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CD-ROM drives normally come with 
their own controller (usually an 8-bit, 
XT-compatible card) and device driver 
software. To install one, you plug in the 
card, connect the drive, and install the 
drivers. That's it. The drives that we've 
seen here at BYTE have had controllers 
that are basically SCSI with some modifi­
cation. Don 't plan on daisy chaining 
hard disk drives or tape drives off the 
controll er, although you should be able to 
chain multiple CD-ROM drives from the 
same manufacturer. To be sure, check 
with the manufacturer before you buy. 

Printing color is just as easy. Normal 
screen printing support on the PC is sim­
ply a BIOS call to a function that reads 
the screen and copies the contents to an 
ASCII printer. The GRAPHICS. COM 
program that comes with DOS lets you 
dump a monochrome graphic to an 
Epson-compatible printer. You probably 
knew that; otherwise, you wouldn't have 
asked about color screen dumps. 

Poke around on a local BBS. There are 
lots of public domain screen dumping 
programs-you just have to find one that 
supports both your particular printer and 
the screen type you have. VGA shouldn't 
be any problem, but without knowing 
what kind ofprinter you have, I can't give 
you any specific names to look for. 

There are commercial alternatives. 
One choice might be Inset, from Inset 
Systems (71 Commerce Rd., Brookfield, 
CT 06804, (203) 775-5866). It 's a TSR 
screen capture/image manipulation 
package that supports lots of screen 
modes and lots of different printers. It's 
probably more than you need, but it's a 
handy piece of software to have around 
anyway.-H. E. 

Desperately Seeking 
Please help me to find ESP Software Sys­
tems. Does its product, Command Plus, 
still exist? 

A . R. Kidson 
Bromley, Kent, UK 

Command Plus still exists. You can con­
tact ESP Software Systems at 6120 Bris­
tol Pkwy., Cover City, CA 90230, (213) 
645-3095.-H. E. 

The Dream Machine 
I would like to buy a computer with the 
following components: 

• a 386 running at 25 MHz with 4 
megabytes of RAM 

• a 32K-byte cache and controller 
• an 80-MB Control Data Corp. 

(CDC) or Priam hard disk drive 
• a Perstor PS l 80-l 6FN 
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hard/floppy disk drive controller 
• a 512K-byte Super VGA card with 

1024-by 768-pixel resolution and 
256 colors 

• a 31/i-inch 1.44-MB floppy disk 
drive 

• a 5 1A-inch l.2-MB floppy disk 
drive 

• an 80387 math coprocessor 
• an 8514 IBM monitor 
• a Northgate Omnikey keyboard 
• an Epson LQ-510 printer 
•a mouse 

Can all this work in one machine? 
Also, which interleave ratio for the 

hard/floppy disk drive controller is cor­
rect-1-to-1 , 2-to-1, or 3-to-l? What 
specification on the hard disk drive is the 
best-run length limited (RLL), modi­
fied frequency modulation (MFM), 
ESDI, or SCSI? 

My ultimate goal is to use CAD soft­
ware to design bathrooms and kitchens, 
to take a space and fit it with the opti­
mum equipment. I want to do more than 
just draw squares and circles. Is there 
any CAD software available that will 
help me do this? 

Tom Callaghan 
Aliquippa, PA 

Since you have a specific application in 
mind, here's a good rule of thumb: Pick 
the software you like first, then pick the 
computer to run it on. That way, you 're 
sure to have all the right hardware-not 
too much or too little. That said, the sys­
tem you 're proposing should more than 
do the trick. However, a few things about 
your choices are worth pointing out. 

The Perstor controller is designed to 
work with either MFM or RLL disks only. 
With the Perstor's data compression, you 
can expect to get 132 MB out ofa 72-MB 
CDC Wren 86, or 81 MB out ofa 44-MB 
Priam ID45H drive. You specified the 
8514 monitor, which is designed for the 
8514/A graphics card. Either bag the 
Super VGA and take the 8514/A, or use 
any good multif requency monitor with 
your Super VGA . The 8514 is a good 
choice, as it's a well-known standard and 
is likely to be supported by most CAD 
software. You might also reconsider the 
mouse. Most serious CAD software sup­
ports graphics tablets, which are consid­
erably more precise and often easier to 
use than mice. Don't buy either until 
you've picked out your software. Also, 
make sure that you have enough serial 
ports to connect the mouse/tablet and the 
plotter that you'll eventually need. 

As for software, you can hardly go 
wrong with the big names in CAD. As an 

alternative, track down some ofthefield­
specific drawing packages. You might 
find architects in your area who have spe­
cific experience in using interior design 
software. Take them to lunch and pick 
their brains. 

To determine the best interleave, you 
generally try different interleave factors 
until you get the best system perfor­
mance, or use utility software like Gib­
son 's SpinRite to try the combinations for 
you.-H. E. 

Good Things in Small Packages 
I am interested in a small, durable, reli­
able, inexpensive hand-held computer 
that patients can carry with them during 
the day. This computer would be prepro­
grammed to ask the patient a series of 
questions that he or she could answer 
with numerical responses . All the hand­
held computer would need for input is a 
numeric keypad. The computer screen 
would need to be able to display about 30 
alphabetical characters in a single-line 
display. Additionally, I would need to be 
able to upload programs into the hand­
held computer, as well as download pa­
tient responses into an IBM compatible. 
It would be nice if the memory capacity 
of the hand-held computer was around 
64K bytes. 

I have read about the Casio BOSS and 
the Sharp Wizard, and they sound inter­
esting. Could you advise me about the 
pros and cons of these or similar units? 

Daniel J. Cox, Ph.D. 
Professor, Department ofBehavioral 

Medicine and Psychiatry 
University ofVirginia 

Charlottesville, VA 

Small, reliable, cheap, and with a big 
display? It's a good thing that you 're not 
picky. One thing I was not clear on, 
though: You want to upload programs, 
and I assume that you mean PC pro­
grams. Unfortunately, the Wizard isn't 
PC-compatible, and it's programmed 
solely through ROM cartridges. For your 
application, that would seem to be a 
"con." 

Casio 's BOSS might work for you. It 
has a 32-column by 6-row display and 
can transfer data to or from both Mac­
intoshes and PCs. To program the BOSS, 
you'd need to get some detailed informa­
tion from Casio. Contact the BOSS Prod­
ucts Division at (201) 361-5400, ext. 135 
or 132. 

A few other possibilities: The Psion 
Organiser is another non-DOS machine 
that is fairly rugged and reasonably inex­
pensive. The Poqet computer and Atari 

continued 



Special Introductory Offer! 
Standard Features 486 POWER at 
+High Performance 

Norton SI 38.8 
Landmark 115 MH , 60X 

+Quality Brand Name Components 

+One Year Warranty Parts & Labor 

+24-Hour Parts Replacement 

+Toll-Free Technical Support 

+Also Available: 
Extended Maintenance Contract 
Corporate Leasing 
Custom Configurations 

Order Yours Before Offer Expires! 
Call 1-800-331-1090 or 

1-401-885-6697 

Digital Distributing, Inc. 
20 Cavalier Dr., E. Greenwich, RI 02818 

386 PRICES! 
$6,792 

Complete Standard System* 

Standard Configuration Includes: 
25 MHz Clock, Zero Wait Operation �

4 MB 80ns RAM , expandable to 16 MB �
8 KB Internal Cache Memory �

(optional 128 KB External Cache) �
AMI BIOS �

Super VGA Video Card 1024 x 768 �
Super High Res VGA 14 11 Color Monitor �

1.2 MB 5 1A 11 Floppy �
1.44 MB 3 1/z 11 Micro Floppy �

85 MB SCSI Hard Disk Drive �
2 Serial , 1 Parallel Ports �
200 Watt Power Supply �

Microsoft Compatible Mouse 
MS DOS 4.01 

* Bernoulli drive and 20" color monitor shown are optional. 

Circle 79 011 Reader Service Card (DEALERS: 80) 



d. ®Programmer's Rara ise .... 
LIST OURS 

COBOL LANGUAGE 
Micro Focus: 

COBOl/2 w/ Too lset 1800 1499 
Smalltalk/V PM �

of Presentation Manager. �

Smalltalk/V PM's compiler �

Li st: $495 �

Development Environment � Persona l COBOL 149 129 
MS COBOL 900 629 
Rea l ia COBOL 99S 849 
SCREENIO 400 375Smalltalk/V® PM combines the 
CODE GENERATORS power of the industry's leading Logic Gem 99 89 
Matrix Layout 2.0 200 169 
PRO-C 399 339

object-oriented programming 
environment with the richness 

DATABASE DEVELOPMENT 
Clarion 2. 1 84S 549 
Clipper S.0 79S 519 
dBASE IV 79S 489 
dB Fast/PLUS 34S 295 

Applications written in other 
Smalltalk/V environments can dGE 19S 179 

FlashTools ! 89 79be ported to Small talk/V PM 
Fl ipper 19S 179 
Fox Pro 795 CALL 
FUNCKy Library 195 179 

and will take on the look and 
feel of Presentation Manager. digjtal.k inc. Magic PC 299 249 

R&R Report W ri ter 150 129 
R&R Code Generator 150 129 
Say W hot?! 50 45generates standalone native code applications (.EXE) for SilverComm Libr<u y 2.0 189 165 
Tom Rettig's Library 100 80 
U l2 Version Two S9S 479

unrestricted distribution, requiring no run-time license fees. 

DEBUGGERS (DOS) 
Mu lt iScopc 179 135 
OPTDEBUG 150 129�O �u�r �s �:�~� Sp ecial: $369 
Periscope 1/51 2 K 49S 429 
Periscope IJ 175 125 
Periscope 11 -x 145 105 
Per iscope IV/16, 2S MHz CALL CALL 
l'fix86plus 295 259 
Sherlock I 9S 175 We'll Beat The Competition's Advertised Prices! Turbo Debugger & Tools 105 I SO 

LI ST OURS LIST OURS � DOCUMENTING/ 
FLOWC HARTING386 CONTROL PROGRAMS C++ Cle<lr+ � 200 169

DESQview 386 190 169 C++N iews 49S 419 (-Clea rly 130 115
Microsoft Windows/386 19S 139 Guidelines C++ 39S 369 Flow Chart ing II+ 229 185
VM/386 245 209 NDP C++ 495 479 Interactive Easyflow I SO 125
VM/386 Multiuser 89S 839 Turbo C++ 200 CALL Paginate 100 79VM/386 Mu lt i User Starter 395 339 Turbo C++ Professiona l 300 CALL Source Pr int 99 89Zortech C++ Debugger l SO 129 The Documenter 29S 245386 DEVELOPMENT TOOLS Zortech C++ 200 165 Tree Diagrammer 99 89Developer's Edilion 450 399 
Lattice C 286 (w/ extension) 49S 395 Zortech C++ Tools I SO 129 EDITORS 
Lattice C 386 (w/ extension) 895 715 Zortech C++ V ideo Course soo 449 BRIEF 3.0 199 CALL 
Novell C Network Cornpiler/386 99S 799 Ed ix 195 165 

Lahey F77L-EM/32 (w/ OS/386) 1090 979 

C-COMMUNI CATIONS Paradox/386 895 629 � EDT+ 295 275 Bre.:ikout II t 2S 99PC-l int 386 239 189 � EMACS 325 265C Asynch Manager 3.0 189 139Phar Lap 386 ASM/LINK 49S 435 � Epsi lon 195 138 
WATCOM C 8.0/386 Prof. 1295 1099 Essenti JI Comm un ica tions 329 299 KEDIT 4.0 f,' I SO 125 
WATCOM C 8.0/386 Standard 895 719 MKS Vi 149 129 Greenleaf Comm. Library 299 249 �

Greenleaf ViewCom m CALL CALL � Mu lti-Edit Professiona l 179 159ASSEMBLY LANGUAGE SilverComm C Async Library 249 209 Norton Editor 75 59 
Advantage DisJssembler 29S 279 189 149 SL ICK Editor 195 175 

View-232 
ASMf low 99 89 � S;:ige Profcss ionJ I Edi tor 295 249 
MS Macro Assembler lSO 105 C-FILE MA NAGEMENT w/ Mouse � 33539S 
OPTASM l 2S 109 AccSys for dBASE or Paradox 39S 335 SPF/PC 24S 199 w/source 795 675Re:Sou rce 150 129 VEDIT PLUS 18S CALL 
Sourcer w/ Pre-Processor 140 125 Btrieve 245 185 
SpontaneousAssembly 39S 369 EMBEDDED SYSTEMSBtrieve for 005 3. 1 Networks 595 449 
Turbo Debugger & Tools l SO 105 19S Link & Locale++ 39S 329C-lndex Plus 175 

Visible Compu ter: 80286 100 89 C- ISAM 22S 209 link & Locate++ Extended 479 395 
Codebase IV 295 219 Parad igm Loca te 295 259 

BASIC COMPILERS CQL w/ PASS 395 349 
c-tree � 395 315 FORTRAN LANGU AGEMS BASIC Prof. Devel. System 49S 349 
dllC Ill � 250 229 Grafmatic 13S 11 9Power Basic 110 99 

Qu ickBAS IC 99 dllC Ill Plus soo 439 Lahey F77L S9S 535 
True BASIC 

69 
db_FILE Bundle 295 249 Lahey Personal FORTRAN 77 9S 89100 69 
Essent ial B-Treew/source 19B 149 MS FORTRAN 4SO 299 

BASIC LIBS/UTILITIE S FairCom Toolbox - Prof. Edition 1095 789 Plotmatic 13S 119 
db/LIB 1S9 121 Fa irCom Toolbox - Spec ial 695 509 RM/FORTRAN 59S 499 
Dia l ogic lnformix Products CAL L CALL95 85 
GraphPak 79 70 Xtrieve PLUS S9S 459 GRAPHICS LIBRARIES 

Baby Driver 2SO 199GraphPak Professiona l 149 125 
PD.Q. 129 11 5 ( -GENERAL LI BRARIES Essentia l Graph ics 399 349 

ProBas 13S 125 C TOOLS PLUS/6.0 149 109 Font-Tools l SO 119 

ProBas Toolkit 99 94 C Ut i l ity Li brary 249 199 Font Window 12S 109 

ProMath 99 Green leaf Functions 229 209 Graf/Drive Plus Persona l 149 135 94 
Green lea f SuperFunctions 299 239 Graf/Drive Plus Developer1s 299 269QBase and Quickscreen 149 125 Graphic s.o 39SPower Search 149 319 

Qu ickMenu S9 55 Turbo C TOOLS/2.0 149 109 
QuickComm 149 135 � 109 

Graph ics-MENU 19S 175 
Data Entry Design 99 89Qu ickPak 79 70 
Data En try Module 59 53QuickPak Professiona l 169 149 C SCREENS 

GSS Graphics Devel. Toolkit S95 525QuickPak Scientifi c 79 70 Greenleaf DataWindows 39S 339 HALO 39S 279QuickScreen 79 70 Hi-Screen XL 149 129 HALO W indow Toolki t 59S 419Q uickWindows Advanced 149 125 Pa nel Plus 49S 395 lcon-T ools/Plus l SO 119Vermont V iews 39S CALL
C COMPILERS Vitamin C 22S 169 

Menuet 32S 259 

C Network Compiler 695 559 VC Screen 149 11 5 
MetaWindow 2SO 209 

Latt ice C 6.0 2SO 189 MetaWindow Plus 32S 289 
PCX Effects 99 89M icrosoft C 6.0 49S 329 C-UTILITIE S/ OTHER 

MS Quick C 99 69 PCX Programmer's Toolkit 195 175 
Clear+ 200 169 PCX Text 149 135MS QuickC w/ Qu ickAssembler 199 139 C-Terp 300 219 Turbo Geometry library 200 179 Top Speed C 199 179 Code Runner 149 135 

DOS Professional 399 359 Heap Expander 80 70 LINKERS/LIBR ARIANS
OS/2 Professiona l 495 445 PC-lint � 139 109 Pl ink86plus 49S 395Turbo C 2.0 100 69 PCYACC Professional 49S 469 Polylibrarian 11 149 135WATCOM C 8.0 Professiona l 49S 4 19 TimeSlicer 295 279 .RTLink 295 265

WATCOM C 8.0 Standard 395 335 w/ sou rce 1000 899 .RTL ink/Plus 49S 419 

MA CINTOSH 
FoxBASE + / MAC 
MacFortran/ 020 
Sma lltalkN MAC 
Think C 
Turbo Pasca l 

MODULA -2 
LOGITECH Modula·2 : 

Compiler Pack 
Developmen! System 

TopSpeed Modu la-2: 
8-Tree Toolkit 
Communications Toolkit 
Compi ler Kit 
DOS 3-Pack 

OS/2 TOOLS 
Brief 
CASE :PM for C 
Epsilon 
MS OS/2 Pres. Monager Softset 
MS OS/2 Pres. Manager Toolk it 
Mu ltiScope 
PCYACC 
SmalltalkN PM 
Vitam in C (OS/2) 

PASCAL LANGUAGE 
Asynch PLUS 
B·tree Filer 
M S Qu ickPASCAL 
Object Professiona l 
Power Tools l'LUS/5 .0 
Topaz 
Turbo Ana lyst 
TurboMAG IC 
Turbo Posca l S.S 
Tu rbo Pascal 5.5 Professiona l 
Turbo-Plus S.5 
Turbo Profess ional 5.0 

PROTOTYPING 
Dan Bricklin 's Demo II 
Grasp 
Instant Replay Ill 
ProtoFin ish 
Show Partner F/X 
Soft Derno 

SMALLTALK 
Smal lto lk-80 (386) 
SmalltalkN 
SmalltalkN 286 
SmalltalkN PM 

LIST OURS 

49S 299 
49S 445 
200 169 
249 165 
100 75 

99 75 
249 199 

149 135 
149 135 
100 89 
200 179 

199 CAll 
149S 1420 

19S 159 
l SO 105 
SOD 349 
449 345 
395 359 
49S 369 
22S 165 

149 115 �
I 2S 109 �
99 69 �

I SO 109 �
149 109 �

7S 67 �
99 89 

199 179 
I SO 105 
250 175 
199 159 
12S 109 

19S 159 
199 129 
I SO 135 
300 269 
350 319 

80 70 

S9S 535 
100 85 
200 169 
49S 369 

WINDOWS (MS) TOOLS 
Actor 2.0 
C 1se:W 
C-To lkNiews 
d BFost/Windows 
Dia logCoder 
MS Windows Development Kit 
MultiScope 
Proto View 
RF Flow 
W hitewater Resource Toolkil 
WindowsMAKER 
W inTrieve 

69S 559 
79S 759 
4SO 375 
395 335 
499 435 
soo 349 
379 289 
S9S 535 

79 69 
19S 169 
S9S 535 
39S 339 

NEW RELEASES 
SpontaneousAssembly 
by Base Two Development 
Assembly language li brary wi th over 
700 ready-to-use functions and macros 
cove.rinf; �~�v�e�r�y �t �h�i�n�g� fror:n string 
mampu at1on lo dynam ic memory 
management, to windowi ng. 100% 
hand-written, hand optimized assembly 
�~�~�~�~�:�f�.�e� routines. Inc ludes 750 page 

List: $39S Ours: $369 

SitBack by SitBack Technologies 
A n:1emory resident back-up uti l ity 
w hich ensures that a user's PC is fu lly 
and currently backed up w ithout the 
user having to lift a finger o r exit the 
application program. Works during 
�~�o�m�p �u�t �e �r� idle times and/or .at pre-set 
times throughout the day. Works w ith 
all popular LAN systems. 
List: $99 O urs: $90 

PC-lint 386 by Gimpel 
A source code analysis tool for the C 
�p�r�o�~�r �a�m�m �i �n �g� language, running on 
lnte 80386 machines under MS-DOS. 
PC-lint wi ll analyze C programs and 
report on bugs, gl itches and 
inconsistencies, providing a strong 
typ ing faci l ity fo r C. 
List : $239 O urs: $189 
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Microsoft is once again at 
the f orefront of technology 
with two new products for 
professional programmers, 
appropriately entitled 
Professional Development 
Systems . Programmer's 
Paradise, the world's leading 
source of development 
software, is stocked with a 
plethora of these products ... 
ready to ship to you! 

Call and order today! 

Microsoft®C Professional Development System 6.0 
The ideal environment fo r creating sophisti cated, large-scale C applicati ons. �
The newest version of the industry standard C Compiler is faster than ever. �
DOS, Windows, or OS/ 2 PM programmers can all benefi t from this product's new �
development environment, the Mi crosoft Programmer's Workbench. Integrated �
tools wi thin the environment include a powerful programmer's editor, compil er, �
linker, NMAKE facili ty, CodeView wi ndow-oriented debugger, Source Browser, �
and hypertext-based documentation. The Programmer's Workbench also offers �
mouse support, and all the tools are accessibl e from one easy-to-use interface. �
Mi crosoft C, the natural choice fo r any professional C programmer. �

Microsoft® BASIC Professional Development System 7.0 
Everything the serious BASIC programmer has been looking fo r. Create 
dramaticall y small er and faster executables. Handle LA RGE programs because 
there's more room for data, source code, and compiled code. EMS 4.0, far 
strings and run-time overl ays are now supported. Create fast, powerful database 
applications with the ISAM package Microsoft has completely in tegrated into 
the language. Also save time with toolboxes for user-interface development, 
presentation graphics and matrix math work. This is the high productiv ity 
programming solution BASIC programmers have been looking fo r. 

FREE T-Shirt ... 

Buy any Microsoft product from us this month, and �
as a bonus, receive a free Programmer's Paradise �

T-Shirt. These top quality T-Shirts are avail able in �
Medium, Large or X-Large (while supplies last). �

Don't be seen at the pool or beach without one!!! 

Offer good through July 31 , 1990. 

THE MICROSOFT PRODUCT LINE �
UST �~� 

MS BASIC Prof. Development System 7.0 495 349 
MS C Professional Developmem System 6.0 495 329 
MS Chart 395 277 
MS COBOL 900 629 
MS Excel 495 319 
MS Excel (MAC) 395 279 
MS FORTRAN for DOS or 05/2 450 299 
MS Lea rning DOS 50 35 
MS Macro Assembler 150 105 
MS Mouse Bus or Se rial 

w/ Paint br ush & Mouse Menu s 150 105 
w/ Pain tbru sh & \'<l incl ows 200 149 

MS Muhiplan 195 136 
MS 05/ 2 Presentation Manager Softset 150 105 
MS OS/ 2 Presemation 1'vlanager Toolk it 500 349 
MS Pascal for DOS or 05/ 2 300 209 
MS PowerPoint (MAC) 395 279 
MS Progra mmer's Library - CD ROM 395 277 
MS Pro ject 495 329 
MS Quick BASIC 4.5 99 69 
MS QuickC 2.0 99 69 
MS QuickC w ith QuickAssembler 2. I 199 139 
MS Quick l'ASCAL 99 69 
MS Windows 3.0 149 99 
MS Windows Software Development Kit 500 349 
MS Word 450 279 
MS Word (MAC) 395 279 
MS Word for W indows 495 349 
MS Works 149 105 



(800)Programmer's Paradise 445-7899 �

UST OURS 
UST OURS NOVELL 

BLAISE Btrieve Single-User 24S 185 
C Asynch Manager 189 139 Btrieve for DOS 3.1 Networks S9S 459 
ASYNCH PLUS 189 139 Btrieve for OS/2 S9S 459 
C Tools PLUS/ 6.0 149 115 Btrieve for XENIX S9S 459

5 
EXEC 9S 7 C Network Compiler 69S 5599 
Key Pilot SO 3 C Network Compiler/386 99S 7999 
Pascal TOOLS 12S 10 NetWare C Interface for DOS 29S 239 
Pascal TOOLS 2 100 89 NetWare MHS 100 79 
Pascal TOO LS I TOOLS 2 17S 135 NetWare M HS Interface Gu ide 14S 129 
Power Search 149 109 NetWare RPC 9SO 749

9 
Power Screen 149 10 NetWare RPC for OS/2 1 700 1359 
Power Tools Plus 149 109 Netware SQL S95 459

45 
RUNOFF SO NetWare System Calls for DOS 19S 159 
Turbo C TOOLS 149 109 XQL 79S 597 

View 232 1 .0 189 149 Xtrieve PLUS S9S 459 

Xtrieve PLUS for OS/2 S9S 459BORLAND 
Eureka:TheSolver 167 117 SAGE SOFTWARE 
Paradox 3.0 72S 507 -- · C Beautifier SO 42 
Paradox LAN Pack 99S 697 PFinish 29S 259 
Paradox OS/2 72S 507 Pfix86plus 29S 259 
Paradox 386 89S 625 Plink86plus 49S 399 
Quattro Professional 49S 329 PolyAWK 99 85 
Reflex v. 2.0 2SO 175 OS/2 Version 199 179 
SideKick 8S 60 PolyBoost II 80 72 
SideKickforOS/2 2SO 175 d• PolyDoc 199 169Programmer1S Para ise offers the completeSideKick Plus 200 139 PolyLibrarian 99 85 

Sprint 200 139 1. r. bl" hi - t h Polylibrarian II 149 125 
Turbo Assembler/Debugger lSO 105 software product tneJorpu ts ng gian s �s�u�~� as PolyMake 3.0 149 125 

Turbo Basic 100 69 Microsoft, Borland, Lotus, and Software Publish111g, as PolyShell 99 85 

Database Toolbox 100 69 well as dozens oifother important software publishers. PolyXRef 99 85 
Edrtor Toolbox 100 69 • Professional PVCS (Corporate) 49S 419 

Turbo c 2.0 l SO 105 Most ofthese products are stocked items. w/ PolyMake for OS/2 69S 589 
Turbo c. 2.0 Professional 2SO 175 • • • I PVCS/MAKE for OS/2 39S 335 
Turbo Lr ghtnrng 100 69 Call for unmediate delivery. Sage Professional Editor 29S 249 

Li ghtning Word Wizard 70 49 w/ Mouse Support 39S 335 
Turbo Lightning and Lightning 

Word Wiza rd l SO 105 SOFTWARE PUBLISHING 
Turbo Pascal S.O 1SO 105 Harva rd Graphics 49S 339 
Turbo Pasca l S.0 Professional 2SO 175 Harvard Graphics Draw Partner 149 9') 
Database Toolbox 100 69 UST OURS LIST OURS Harvard Project Manager 69S 489 
Editor Too lbox 1oo 69 LATTICE MICROSOFT<continued! OfficeWriter 49S 339 
Gameworks Toolbox 100 69 68000 C X-Compiler 900 769 MS Mach 20 49S 329 OfficeWriter LAN (3 users) 99S 699 
Graphrx Toolbox 100 69 Curses 12S 109 MSMacroAssembler l SO 105 PFS:FirstChoice 169 105 
Numerica l Methods Toolb.ox 100 69 dBC 111 2SO 229 MS Mouse Bus or Serial: PFS:First Choice LAN Pack 47S 325 

Turbo Pasca l Developer's Lrbrary 39S 279 d8C 111 Plus 500 439 w/ Paintbrush & Mouse Menus 150 105 PFS:First Graphics 149 99 
Turbo Prolog 1SO 105 HighStyle 37S 319 w/ Paintbrush & W indows 200 149 PFS:First Publisher 129 89

69
Turbo Prolog Toolbox lOO Lattice 80286 c Develop. System 49S 395 MS Multiplan 19S 136 Professional File 299 199 

Latt ice 80386 C Develop. System 89S 715 MS OS/2 Presentation Mgr. Tlkt. SOO 349 Professional Plan 99 69 
DIGITALK Lattice C Compi ler 6.0 2SO 189 MS Pasca l for DOS or OS/2 �3�~�0� 209 Professiona l Write 229 149 
Smalltal k/V 100 85 Lattice Communica tions Libra ry 250 209 MS Presentatron Manager Softset bO 105 

Communications so 45 RPG 3.0 1600 1285 MS Programmer's Libra ry-CD 39S 277 SOUTH MOUNTAIN 
EGA/VGA Color Extension SO 45 SecretDisk II 12S 109 MS Project 49S 329 Breakout-II 12S 99 
Goodies #1, #2 or #3 SO 45 Secret Disk 11 Administrator SOO 429 MS QuickBASIC 4 .S 99 69 C Utility Library 249 199 

Sma lltalk/V 2B6 200 169 SideTalk 12S 109 MS QuickC 2.0 99 69 Essential B-Tree 199 149 
Sma lltalk/V MAC 200 169 SSP/PC 3SO 299 MS QuickC w/QuickAssembler 199 139 Essential Communica tions 329 299 
Sma lltalk/V PM SOO 399 Z80 cX-Compiler SOO 449 MS QuickPASCAL 99 69 Essential Graphics 399 349 

MSSort 19S 139 w/sourcecode 1398 1119 
FAIRCOM LOTUS MS Windows 99 69 Hold Everything 129 109 
-t ee 39S 315 Agenda 39S 299 MSWindows/386 19S 136 / •res identC'/w/source 249 199 

c:i r-tree 6SO 519 Freelance Plus 49S 347 MS Windows Development Kit 500 349 
w/ r-tree d-tree CALL CALL Lotus l -2-32.2 49S 329 MSWord 4SO 279 TURBOPOWER SOFTWARE 

d-tree ' 49S 395 Lotus 1-2-3 3.0 S9S 389 MS Word for Windows 49S 349 B-tree Filer 12S 109 
r-tree 29S 239 Magellan 195 CALL MS Works 149 105 Mu lti-user w/ Network Support 17S 145 
FairCom Toolbox Prof. Edition 109S 789 Manuscript 49S 326 Object Professional 12S 109 

. . . Symphony 2+ 695 499 MORTICE KERN SYSTEMS Turbo Analyst s.o 99 89 
FairCom Toolbox Specral Edrtron 69S 509 MKS AWK 99 85 Turbo Professional 12S 109 

MEDIA CYBERNETICS for os12 179 159 
GREENLEAF SOFTWARE INC. Dr. HALO 111 140 99 for DOS & 05/2 199 179 THE WHITEWATER GROUP 
Green leaf Business Mathlib 395 339 HALO DPE 19S 139 MKS LEX:YACC 249 199 Actor 695 559 
Greenleaf CommLib 299 249 HALO 39S 279 for OS/2 349 295 Language Extensions I 99 85 
Greenleaf DataMath Interface 7S 69 HALO for OS/2 69S 489 for DOS & OS/2 399 339 Whitewater Resource Toolkit 19S 169 
Green leaf DataWindows 39S 339 HALOvision Ill 49S 349 MKS MAKE 149 129 W inTrieve 39S 339 
Greenleaf DataWindows, OS/2 395 339 HALO W indow Toolkit S9S 419 for OS/2 249 199 
Greenleaf Functions 229 209 HALO for Microsoft Developers S9S 419 for DOS & OS/2 299 259 ZORTECH 
Greenleaf MakeForm 12S 119 MKS Programming Platform 66S 565 Zortech C Video Course 300 269 
Green leaf SuperFunctions 299 239 MICROGRAFX for OS/2 99S 839 Zortech C++ Compi ler V2.0 200 165 
Greenleaf ViewComm SS9 489 ClipArt Collect ions 2SO 189 for DOS & OS/2 1149 989 w/ source 300 259 

ClipArt Special Editions 1SO 109 MKS RCS 189 159 Zortech C++ Debugger V2.0 1SO 129 
IGC Designer v3.0 69S 455 for OS/2 289 245 Zortech C++ Developer's Edition 4SO 399 
VM/386 245 209 Draw Plus vl .0 39S 258 for DOS & OS/2 339 289 Zortech C++ Tools V2.0 1SO 129 
VM/386 MultiUser 89S 839 Graph Plus vl .3 49S 324 MKS Software Mgmt. Team 299 255 Zortech C++ Video Course SOO 449 
VM 386 MultiUser Starter 39S 339 XPort vl .0 39S 258 for OS/2 449 399 

VM/386 NetPak 1SO 129 for DOS & OS/2 499 429 �~� 
MICROSOFT MKS SQPS 49S 479 , 

LAHEY MS BASIC Prof. Devel. System 49S 349 MKS Toolkit 249 199 , 
A.I. Developer's Kit OP/SYS 49S 459 MSC 6.0 49S 329 for OS/2 349 295 . �
Lahey F77L S9S 535 MS Chart 39S 277 for DOS & OS/2 399 339 '-' �
Lahey F77L-EM/l 6 (w/ OS/286) 89S 799 MS COBOL 900 629 MKS Trilogy 119 105 - -" --. ,, : i,.- ---- --�
Lahey F77L-EM/32 (w/OS/286) 1090 979 MS Excel 49S 319 MKS Vi 149 129 �~� �~ �;�;�.�.�:�_�;� '"'-..'-. �
Lahey Personal FO RTRAN 77 9S 89 MS FORTRAN for DOS or OS/2 450 299 fo r OS/2 199 159 �~ �- �.�.�.�.�.�- �-�,� �~� �
w/Toolkit 119 105 MS Learning DOS 50 35 fo r DOS/OS/2 229 199 · -­



Guaranteed Best Prices! (800) �
445-7899 

SAGE I MICROSOFT �
BUNDLE OFFER �

Order the new Sage Professional 

Editor, the programmer's editor 

for the 90's , along with any 

Microsoft Compiler, and 

Programmer's Paradise 
will give you an addi tional $25 �

off the combined price! * �

• Offer good lhrough July 31. 1990. �

LIST OURS 
XEN IX/UN IX 
Epsi lon 195 169 
Interacti ve 386/ ix Complete 1239 929 
Interactive 386/ix Comp. WU 1735 1299 
Interacti ve (All other products) CALL CALL 
LPl-BASIC 695 569 
LPl-COBOL 1495 1199 
LPl- f ORTRAN 995 799 
MKS RCS 395 335 
MKS Trilogy 119 105 
SCO 286 Complete 1495 1195 
sea 386 Complete 1595 1275 
SCO (A ll other products) CALL CALL 
VEDIT PLUS 285 249 

ADDITIONAL PRODUCTS 
APL ' PLUS 695 549 
Janus Ada/Co mpiler System 300 269 
l attice RPG 1600 1285 
Meridi an AdaStudent 50 45 
Meridian AdJ Developer's Kit 1095 985 
MKSAWK 99 85 
Perso na l Rexx 150 139 
Softprobe 86frX 395 CALL 

APPLICATION SOFTWARE 

COMMUNICATIONS 
BLAST II 250 225 
Carbon Copy Plus 199 129 
Laplink Il l 150 99 
PC Anywhere Ill 14 5 99 
Procomm Plus 75 50 
SideTa lk 120 90 

DESKTOP PUBLISHING 
Adobe Illustrator 695 409 
Corel Draw! 595 399 
Gem Desktop Publisher 299 183 
HALO DPE 195 139 
Lattice HighStyle 375 319 
MKS SQPS 495 479 
PageMaker 795 509 
Ventura Publi sher 895 525 

MATHEMATICS 
Derive 200 179 
MathCAD 495 315 
Ma thema tica 386 695 625 

SCIENCE & ENGINEERING 
Au toCAD Release 10 3000 CALL 
AutoSketch 150 95 
ChiWriter 150 129 
Control System Toolbox 495 375 
css 495 469 
DADiSP 895 759 
Design CAD 3-D 400 292 
Drafix Windows CAD 695 CALL 
EXACT 475 380 

Our Guarantee ... 
Products listed here are backed 

by the fo llowing guarantee": 

Should you see one of these �
products li sted at a lower �
price in another ad in this �

magazine, CALL US! �
We'll beat the price, and still �

offer our same quality �
service and support. �

Terms of Offer: 
• Offer good through July 31, 1990 
• Af plicable to pric inf, on current versions 

o software listed; ju y issue pr ices only. 
• � Offer does not apply towa rds obvious �

errors in competi1ors1 ads. �

* Subject to same terms and conditions. 

LIST OURS 
SCIENCE & ENGINEERING 
( co11ti1med) 
Generic CADD Level 3 350 209 
LABTECH Acqui re 195 179 
LABTECH Notebook 995 779 
MICRO-CAP Ill 1495 1269 
Orcad PCB 1495 CALL 
PC TE X 249 229 
SC HEMA II + 495 449 
STATGRAPHICS 895 586 
Tan go PCB Se ries II 595 559 
TECH' GRAPH"PAD 395 319 
T' 595 479 

SP READSHEETS 
Lotus 1-2 -3 Release 3.0 595 389 
Lucid 3-D 149 99 
Microsoft Excel 495 319 
Quatt ro Profess ional 495 329 
SuperCa lc5 495 319 

UTILITIES 
386 MAX 75 66 
386 MAX Profess iona l 129 115 
above DISC 119 84 
DOS Partner 99 89 
Dr. Swi tch DeveloperP ak 99 89 
FASTBACK Plu s 189 109 
HeadRoom 2.0 130 109 
Help Build 249 179 
MACE GOLD 149 129 
Magellan 195 CALL 
M emory Mate 70 47 
MKS Toolki t 249 199 
Move'em 89 79 
Norton Commander 149 98 
Norton U til ities 100 65 
Norton Utilit ies Advanced 150 99 
PC Tools Deluxe 149 95 
Pi zazz Plus 149 79 
Si tBack 99 90 
So ft wa re Carouse l 90 72 
Sp inRite II 89 75 
XTreePro 129 109 

WORD PROCESSING 
Ami 199 129 
M icrosoft Word for Windows 450 279 
WordPerfect 5. 1 495 CALL 
Word Star 495 275 

SOFTWARE FOR SUN 
WORKSTATIONS 

Basmark Qu ickBASIC CALL CALL 
C Programmer's Toolbox/ Sun 495 449 
Ed ix 425 339 
EMACS for Su n 395 369 
Ero ff CALL CALL 
ln form ix CALL CALL 
Lotus 1-2-3 for Sun 695 CALL 
Lotus 1 ·2·3 for Sun Server 995 CALL 
Lotus 1-2-3 for Sun Node 495 CALL 
Mathematica for Sun CALL CALL 
NeuralWorks Profess ional II 4095 CALL 
Pa nel Plus (Sun 3) 1595 1355 
WordPerfect for Sun 495 CALL 

Programmer's Policies 
Phone Orders �
Hours 8:30 AM-7 PM EST. We accept �
MC.Visa, AMEX . Domest ic sh ipments, �
h lease add $5 per item for shipp ing/ �

and l ing by UPS ground. For domeslic 
COD sh ipments, p lease add $3. Ru sh 
serv ice ava ilab le. 

Mail or FAX Orders �
PO s are welcome. Please include �
phone number. �

International Service �
Pho ne number requi red w ith o rder. �
Cal l or FAX for additional information. �

Dealers and Corporate A ccounts �
Ca ll for information. �

Unbeatable Pri ces �
We' l l beat the competition 's advert ised �
pri ces. Prices subject to change �
w ithout not ice. �

Return Policy �
30 days. Due to copyr ight laws, we �
cannot take back software w ith the di sk �
sea l broken unless authori zed by the �
manu fac turer. Returned product must �
include R.A. number. �

Sage Professional Editor 
The Sage Profess ional Editor is the worl d 's best �
programming ed itor, des igned to c reate the �
appl icati ons of the 90 's. It has an advanced �
w indowed user interface, integrated mouse �
support, on-line help, menu-d ri ven commands �
and is highl y configurable. Turn key emulatio ns �
for Vi, Brief, EMACS/ Eps il on and W ordStar get �
you up and runn ing fast. The v irtual memo ry �
system gives you the abil ity to edi t huge fil es (up �
to 100 M EG) in as many as 256 w indows--over �
two bi llio n lines. MS-DOS, O S/ 2 and Dua l Mode �
versions are all included on both 3.5 and 5.25 �
inch diskettes. �

List: $295 Ours: $249 �
w/ M ouse List: $395 Ours: $335 �

Link & Locate ++ V6. 0 
Link & Locate++ is a fi rm ware development package 
for deve lopment on IBM -PC hosts for Intel 8086/87/ 
186/286 microp rocesso rs. Its features include:t_J accepts object fil es as input prod uced by the M icrosoft 

�S�Y�f �i�G�~�~ �A�A�E� C Compiler and the Mic rosoft Macro Assembler; 

'I 
=== generates c ross reference li sti ng among input object 

f i les and l ibrary fil es; ma intains object l ibrar ies; 
inc rementa l link ing w ith type check ing or symbols; 

t accepts debugging records in M ic rosoft O M F 
(CodeView compati b le or Intel OMF); fu ll con tro l of 
placement of segments and groups anywhere in the 

Llllk 8< �~�o�c�a �l " �"�"�"�" �-

physica l memory. W orks w ith M ic rosoft C 5. 1 and 
Microsoft C 6.0 . Requires 640K memory and a hard 

SYSTEMS d isk. 
&SOFTWARE 

�~� 

List: $395 Ours: $329 

Lahey F77L-EM/32 
This is a fast and powerfu l 32-b it FO RTRAN compiler th at lets users w rite 
and port programs up to 4 G igaBytes o n 80386 's. F77L-EM/32 was the 
winner of PC M agaz ine's 1988 Tec hnical Excellence Award for Compilers/ 
Languages. Version 3.0 includes: W eitek support for faster processing, 
eas ier mainframe port ing w ith DO WHILE and DO END DO statements, 
V ideo Graph ics, Ed itor, Full 77 Standard, VAX and IBM VS mainframe 
extensio ns, fa st compi lation, exce llent d iagnost ices, and a powerful 
debugger. Anolher o utstanding product from the 
FORTRAN experts. New OS/3 86: Incl udes 
Virtual M emory Support, D ESQview Suppo rt, 
and free Unlimited Runtimes. 

List: $895 Ours: $719 

ATIENTION CORPORATE CUSTOMERS, �
Call Your Corporate Hotline �

(800) 422-6507 
• Select fro m over 4,500 titl es- and we special order too! 
• Get quick deli very at great prices on Mi crosoft, Borland, 

Lotus ...etc. (We buy software directl y from all the major 
publi shers, and keep plenty of stock on hand.) 

• Ask about volume purchase agreements, contracts, and 
personall y assigned inside and outside sales representatives 
(CORSOFf Di vision). 

SOFTWARE 

Intern ational: 201-389-9228 Corporate: 800-422-6507 
Customer Service: 201-389-9229 Canada: 800-445-7899 
Fax: 201-389-9227 

Call or Write for latest Free Catalog! 

1-800-445-7899 
P, � J 

�~ �·� 
�r�~�t� 
A Division of Voyage r Software Corp · 

11 63 Shrewsbury Ave., Shrew sbury, NJ 0770 • 



ASK BYTE 

Portfolio are DOS compatibles. The Po­
qet isn't exactly cheap, and while both 
are well built, they may not stand up to 
serious abuse. 

Should you decide to go all out, there is 
a class ofmachines specifically designed 
for data collection. They're not cheap, 
either, but they 're small, reliable, and 
built to beat the band. National Data­
computer 's DC 3. 0 is the only DOS-com­
patible one of these that I know of It 
comes standard with 128K bytes ofRAM 
(expandable to 960K bytes), a backlit 26­
column by JO-row LCD, a full numeric 
keypad and a small QWERTY keyboard, 
a serial port, and a built-in modem. And 
if that's not enough, the whole thing runs 
for hours and hours on four AA batteries. 

It's not really running DOS, but a rea­
sonable facsimile. You program it on a 
regular DOS machine and then upload 
the software into it. Later, you simply re­
connect the PC to retrieve your data. If 
$2000 to $3000 (depending on configura­
tion) doesn 't scare you off. contact Na­
tional Datacomputer (Middlesex Tech­
nology Center, 900 Middlesex Tpk., 
Building 5, Billerica, MA 01821, (508) 
663-7677).-H. E. 

Memory Serves 
I recently purchased a 386SX with 2 
megabytes of memory. With DOS 4.01, I 
have access to EMM.SYS, which enables 
me to use some of the extended memory 
to handle many of my Symphony 2.0 files 
(which are too large for the 640K-byte 
DOS limit) . I can do essentially the same 
thing using QEMM.SYS as the expanded 
memory manager, and I have figured out 
how to install FASTOPEN and buffers in 
the expanded memory. 

There are various other things that I 
have read about doing in expanded or ex­
tended memory, but I need some help 
from experts. Can you recommend a 
good, small book on the subject? Do you 
intend to have any articles soon on what 
users can do with 1.4 MB of extended or 
expanded memory? Is it possible to use 
some of the 384K bytes immediately 
above the 640K bytes that DOS normally 
uses? 

Milton Feldman 
Beaverton, OR 

You can find a good overview of EMS in 
"Expanding the Limits" (March BYTE). 
Also, you might try Microsoft Systems 
Journal. It has done a number ofarticles 
on EMS; in particular, its September 
1989 issue contains the source code for 
an EMS library. You can contact MSJ 's 
circulation department at P. 0. Box 
1903, Marion, OH 44305, (800) 669­
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1002. Also, look for a copy ofExtending 
DOS, available from Addison-Wesley. 

As for actually using expanded mem­
ory, you should look to the very company 
that supplies QEMM. SYS-Quarterdeck. 
Its DESQview system makes good use of 
EMS. In fact, since you 're running a 
386SX, you 're actually using extended 
memory to mimic expanded memory. 
DESQview can run a portion of itself in 
extended memory, leaving more room in 
conventional memory for multiple appli­
cations. 

You can use the memory above DOS 
and below the I-MB memory for RAM 
disks or disk caching. There are plenty of 
public domain packages available; check 
any of the shareware mail-order houses 
or cruise the BBS circuit (BIX is a good 
place to start). -R. G. 

You Ask a Lot of Questions ... 
I want to develop serious programs for 
my own use as well as to release into the 
public domain market as shareware. 
However, I am sure that any experienced 
programmer would turn livid upon view­
ing my spaghetti-like code. Could you 
recommend a good book on structured 
programming? 

In addition, I need a book on fast, effi­
cient, and frequently used algorithms 
such as sorting and searching. Also, I 
would appreciate it if you could give me 
the titles of some general books on the 
following topics: data compression algo­
rithms, image-and sound-processing al­
gorithms, encryption algorithms and 
general computer security, implement­
ing an interpreter, and algorithms for 
implementing games such as chess on 
computers. 

Finally, I want to implement the clas­
sic game of Life on my computer. The 
definition of the game calls for an infi­
nite matrix of cells, an obviously impos­
sible requirement. Hence, the resulting 
corner and edge cells can have only three 
and five neighboring cells, respectively, 
as compared to eight for all the others, 
which contradicts the definition of the 
game. How do I handle this dilemma? 

Stephen J. Scheck 
Jamul, CA 

For structured programming, try Pro­
gramming Structures, Vol. l : Machines 
and Programs by Jan Hext (Prentice­
Hall, 1990). 

For frequently used sorting and 
searching algorithms, there is Donald E. 
Knuth's classic The Art of Computer 
Programming, Vol. 3: Sorting and 
Searching (Addison-Wesley, 1973) and 
G. H. Gannet 's Handbook of Algo­

rithms (Addison-Wesley, 1983). 
For data compression, seek out Data 

Compression Methods and Theory by 
James A. Storer (Computer Science 
Press, 1988). 

For image and sound processing, look 
for Two-Dimensional Signal and Image 
Processing by Jae S. Lim (Prentice-Hall, 
1990). Also, locate Computer Compos­
er's Toolbox by Phil Winsor (Windcrest, 
a division ofTAB books, 1990). 

For data encryption, see the bibliogra­
phy in "Cloak and Data" (June BYTE). 

For interpreters, look for Program­
ming Language Translation: A Practical 
Approach by Patrick D. Terry (Addison­
Wesley, 1986) . Also look for Herb 
Schildt 's Born to Code in C (Osborne/ 
McGraw-Hill, 1989). 

Finally, as for boundary conditions on 
the game of Life, I have seen numerous 
treatments. A public domain version that 
I've used gives players the option ofeither 
treating cells beyond the boundaries as 
dead, or simply not counting those imagi­
nary cells when determining a border 
cell's next life cycle.-R. G. 

FIXES �

• Contrary to the features table in 
"Multiuser Databases: The SQL" (May, 
page 139), Oracle does not offer stored 
procedures, and Ingres does not offer 
binary large object data types. 
• DTK Computer reports that its latest 
BIOS does indeed work with OS/2 1.1 
and 1.2. The BIOS version used by Mark 
J. Minasi (OS/2 Notebook, April) appar­
ently was not up to date. 
• The correct telephone number for 
Jameco Electronics, mentioned in "The 
Heart and Soul of a PC Compatible" 
(April), is (415) 592-8097. Also in that 
article, the correct dimensions of the 
Atronics International ATI-386/B 
motherboard are 8'h by 12 inches. The 
ATI board does indeed have a connector 
for an external battery, as well. ATI says 
that it has upgraded its BIOS for faster 
caching; the upgrade is free to customers 
with the older BIOS. 
•In "Not Quite As Simple As 1-2-3" 
(September 1989), the speed comparison 
between Lotus 1-2-3 releases 3.0 and 2.1 
should read, "Lotus 3.0 is 59 percent as 
fast as 2.1 on a 386-based system and 52 
percent as fast on a 2.86-based system." 
• The acronym LCD in the review of the 
NEC ProSpeed CSX ("Color Hits the 
Streets," April) refers to a liquid crystal 
display.• 



Epson LO 2500 
547 pages " 

Tall claims. 
Many companies say they offer the fastest 

printer with the best value for your money. At OTC, 
we challenged those claims . . . and won! Our tests 
prove we deliver more throughput for your money. 

We took five competitive printers and ran a Lotus "' 

Okidata 393 
748 pages • 

than its closest competitor, but also offered the 
best price/performance ratio. 

It's easy to make tall claims. But the others just 
don 't stack up to Output Technology! Take a good 

look at who 's standing tall above the rest ... call 
1-2-3 spreadsheet under the exact same conditions.* OTC for a free copy of our Benchmark test today! 
The OTC 850XL not only delivered 58% more throughput Over 300 Service Centers Nationwide. ** 

1-800-4-0UTPUT 
(468-8788) �

(8 am - 5 pm PST) �
"Calculated for B·hour day. based on actual SO-page print E. 9922 Montgomery Drive. Suite #6 tes t. All printers run in 10 CPI. 6 LP/. 136 columns. OUTPUT 

Spokane, WA 99206-4199 · ·call for avai labili ty in your area . TECHNOLOGY (509) 926-3855 (800) 4-0UTPUT (468·8788) 
trademarks of others and do not belong to OTC. CORPORATION Telex: #15-2269 OUTPUTSPOK FAX: (509) 922-4742 
IBM. Epson. Alps. Genicom. Okidata. and Lotus are 

Call me, I'm i11terested, circle 191 011 Reader Service Card 



































































































































































































































































































































































































































































































































































































































































































































Sales Forecast 

raw attention to your work with the low-cost,

color-ready Tandy® DMP 240 printer. 


Let the Tandy DMP 240 bring your documents out of the over 100 different printing combinations. Define printer 
dark ages. With eight vibrant colors, your work will stand settings just once , then load them with the touch of a but­
out from those common shades of gray. Operating under ton . Programmable tear-off lets you detach paper without 
DeskMate® software, as well as programs using the Epson® wasting sheets. Paper park allows you to print single sheets 
LQ Color Driver, the 24-pin Tandy DMP 240 produces eye ­ without having to remove the fanfo ld paper, and the re­
catching text and graphics at your command . The multi ­ versible tractor feed increases your printing options to in­
function operation panel makes the DMP 240 remarkably clude many different forms and papers. Add a touch of 
versatile and easy to use. A 2- line LCD display lets you set color to your work- anything else pales by comparison . 

CREATING NEW STANDARDS 
ARad1e.lllaell 

PROVEN LEADERSHIP GUARANTEED SATISFACTION NIERICA'S 
Over 7,000 USA locations, 39 ,000 employees, Over 35 million customers benefit annually 
seven research and deve lopment centers, 31 from our satisfaction guarantee. Putting you TECHNOLOGV
USA and overseas manufacturing plants­ first has made us #1 in PC compatibles­
NOBODY COMPARES ! NOBODY COMPARES! STORE SM 

Radio Shack is a division of Tandy Corporation. Epson/Reg . TM Epson America . Inc . 

Circle 240 on Reader Service Card 
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