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More and more companie are ruming to 

CompuAdd' philo ophy of purchasing PCs 

direct. And when they do, they're more than 

delighted with the result. They've found that 

CompuAdd offers a combination of high-value 

pricing and high-capability technology. ince 

CompuAdd de ign and manufacture its PC 

ystem , buying direct give you the added 

benefit of a do e, direct relation hip with the 

PC manufacrurer. 

CompuAdd customers have found that we offer 

superb ervice. In fact, a recent independent 

cu tomer service survey found that CompuAdd 

led the PC industry in commitment to its 

cu tomers and in value/ price performance. 

When you consider tha t CompuAdd' interna­

tional • ale, growth ha doubled over the Ia t 

year, it' ea y to ee that CompuAdd offers th 

way ahead for the 1990 . 

hen we de igned our 486 PC, we made no 

that ommitment ha paid off handsomely. Personal Cor. 

magazine recently judged the CompuAdd 25 86/ 2" H 

Be t Power er y tem in a competition that included t 

Compaq y temPro, Dell 33 and the eXT Dimension ! 

The judge for the Personal Computer competition comn 

that the Compu dd 25 i "ju t about the faste t 25MHz 

tried." Thi award proves CompuAdd's advanced manuf: 

capabilitie and points out that, when you purchase dir 

CompuAdd, you needn't compromise on technological c 

'\ e've mentioned the CompuAdd 425's proce ing pee< 

But there' much more. The y tern · tandard with Ml 

of memory that ' expandable to 8MB on the motherboar 

or 16MB on the . y tern bus. And r;,t n though tl1i 

a low-profile sy tern that occupie 30% le d k 

pace, there's room for five expansion ':lots. 

The 25 offers plenty of power to act a 

a technical workstation but also 

provides the flexibility to run all 

th usual 286 and 386 PC ofrware. 

tandard wit 
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Because we've combined industry leading 

technology with our direct sales philo ophy, 

you have access to tomorrow's generation of 

per onal computing at prices that are simply 

remarkable. And consider that we also offer a 

free lifetime uppon hotline, a one-year 

warranty and our money-back undenaking. 

o ca ll today and join CompuAdd on the way �

ahead for the 1990s. �

France �
Free *: 05-222-333 �
Long Distance*: 33-1-40364949 �

Gennany 
Free#: 0130-6009 
Long Distance '"': 49-6181-91010 

United Kingdom �
Free '"': 0-800-525-295 �
Long 44-272-254-789 �

ComeuAdd® �
Customer driven. by design. 

12303 Technology Austin, Texas, USA 78727 





Gateway 2000 Systems �
12MHZ 286VGA 

80286-12 Processor 
�� 1MBRAM 

1.2 MB S.2S" Dri ve 
1.44MB 3.S" Drive 
40MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGAwith SI2K 
14"Gateway Crystal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Ports 
I 0 I Key Keyboard 
MS DOS 3.3 or 4.01 

$1495.00 

25MHZ 386CACHE 
64K Cache RAM 
4MB RAM 
1.2MB5.2S" Drive 
1.44MB 3.S" Drive 
80 MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGA with I MB 
14" Gateway Crystal Scan 1024Nl 
Color VGA Monitor 
I Parallel/2 Serial Ports 
10 I Key Keyboard 
MS DOS 3.3 or 4.0I 
MS WINDOWS 3.0 

$2695.00 

33MHZ 486VGA 
Same configuration as the 

25MHz486. 

$4395.00 

BEST BLT 
Same features as our 33 MHz 

386 VGA system except this 
machine has an 80MB 17ms 
IDE Drive instead of the 200 
MB 15ms IDE Drive. 

$2795.00 

GATEWAY 386SX 
4MBRAM I1.2 MB S.2S" Dri ve _.., 

� � 1.44 MB 3.S" Dri ve 
40MB 17ms IDE Dri ve _,.. 
with 32K Cache 
16 Bit VGAwith SI 2K 
14"GatewayCrystal Scan I 024 
Color VGA Monitor 
I ParalleV2 Serial Ports 
10 I Key Keyboard �
MS DOS 3.3 or 4.0 I �
MS WINDOWS 3.0 �

$1895.00 

33MHZ 386VGA 
64K Cache RAM 
4MB RAM 
1.2MB 5.2S" Drive 
1.44MB 3.S" Drive 
200MB ISms IDE Drive 
with 64K Multi-Segmented Cache 
16 BitVGAwith I MB 
14"Gateway Cry tal Scan 1024Nl 
Color VGA Monitor 
I Parallel/2 Serial Ports 
10 I Key Keyboard 
MS DOS 3.3 or 4.0 I 
MS WINDOWS 3.0 

$3195.00 

125MHZ 386 1 VGA' 

4MB RAM 
1.2 MB S.2S" Dri ve 
1.44MB 3.S" Dri ve 
80MB 17m rDE Drive 
with 32K Cache 
16 Bit VGAwith I MB 
14"Gateway Cry tal Scan I 024NI 
Color VGA Monitor 
I Parallel/2 Serial Ports 

� � I 0 I Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$2395.00 
125MHZ 486 1 VGA' 

64K Cache RAM �
8MB RAM �
1.2 MB S.2S" Dri ve 
1.44MB 3.S" Drive 
200 MB ISms IDE Drive 
with 64K Multi-Segmented Cache 
16 Bit VGA with I MB 
14" GatewayCrystal Scan 1024NI 
Color VGA Monitor 
I ParalleU2 Serial Ports 
10 I Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$3995.00 

STANDARD FEATURES & SERVICES 
� MicrosoftfiWINDOwsr� and Mouse � Free on-site service 10 most locations in 

with all 386 and 486 systems the nation 
� 30-day money-back guarantee � Replacement pans sen! via overnight 
�One-year warranry on pans and labor shipping free of charge 
� Leasing oplions now available � Free bulletin board technical suppon 
�Toll-free technical suppon for !he life � New sale hows: 7am-10pm CST M-F 

of the machine 9am-4pm CST Saturdays 

NEWCRYSTAL SCAN 1 024NI 
�Our new 14" Ga1ewayCrys1al Scan 1024Nl is non-interlaced for a nawless, nicker-free 

color VGA monitor comes standard wilh display. 1024 x 768 @ 60 Hz. 800 x600 
all 386 DX and 486 systems. Thi monitor @ 72 Hz. 28 D.P. 

MOo cwtom-build each Gare..ay 2()(X) COIIIfl" ltr ro cusromu sptcificarions. Ill!'II gladlyprovidt you •·irh a quore �
on your configurarion. 386 and 486 afl' rradttnilrl..l oflnrtl CorportJJion. �

Due ro rhe volariliry of the DRAM tnilrlctr. all prim afl' subjttr ro change. Prim do nor include shipping. �

8 0 0 • 5 2 3 • 2 0 0 0 �
610 GatewayDrive � N.Sioux City, SD 57049 �605-232-2000 � Fax 605-132-2023 



1 

...Like South Dakota, Where �
Saved $10,747,17 �

Computer buyers who purcha ed Gateway 
2000 y tern in January aved an average of 
$697 per y tern. Thi figure come from a 
compari on of 132 computer manufacturers 
adverti ed price in the January 1991 i ue of 
Computer Shopper. That mean Gateway 
cu tomers hared a total aving of$10,747,179 
on 15,427 y tern in one month alone. 

omatter where you look, that' the be t 
value you're going to find in thi indu try. 

Providing The Best Value 
Starts With Values 

'Whenever I'm asked,"continued Ted "why 
Gateway 2000 i o ucce ful , my an wer i : 
val11e. When you buy aGateway 2000 
computer you're getting the be t price, be t 

quality and features, be t ervice, all from a 
very trong, healthy company. That' value. 
Then I'm a ked how we provide value," Ted 
remarked "and the an wer i almo t the arne. 
It' val11es. The value of the people at 
Gateway2000 give our product its value," said 
Ted. 'People who grow up in the Midwe t 
value frugality,quality, re ourcefulne , hard 
work, trength, and mo t of all, integrity and 
hone ty in all dealing with other people. 
Providing value in our product tart with 
these value ." 

We Value Quality 
Only the highe t quality component go into 

aGateway 2000 computer. Midwe tern pride 
in workman hip and quality i demon trated by 

every one of nearly 100 skilled a er 
technicians. The e technician build 
complete y tern one at a time. 

We Value Strength 
Acompany' trength i measured 

balance heet. A independent ourc 
confirm,Gateway 2000 has an envia 
sheet coupled with trong growth. lr 
Magazine li ted Gateway as the eco 
faste t-growing private company in 1 

during 1990. Financial trength i cr 
you. What good are warrantie , guru 
promise of lifetime technical uppo 

*Call our It 
this injonnat1 
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:Gateway 2(XX) Customers 
9In One Month. 

1bly company that old you the computer g out 
your of bu ine ? 

We Value Integrity 
Lntegrity i the fundamental alue without 

which any organization i doomed. At 
Gateway 2000, you'll find integrity throughout 
the company, mo t vi ibly in ales and 
ustomer upport. Gateway salcspeopl 

hone tly repr ent the company and it 
produ t . Each person you deal with in 
cu tomer upport, during and after the ale, has 
a personal commitment to make ure you're 

t if the completely ti tied. 

ll-free number for yourfree cop of 
ve study ofcomputer industry prices. 

Galn;ay cusromtr Ro#Nrt C 1htt, Jc, 
writes: •Mlo onlltt FAit Coa.sr htwt btctwllt 

so accKSIOIIJtd to surly.llllinformtJ01111 
disinJertntd. ..llllff, dltJt woriing wilh 

8""'1' may havt induced Qll tltrrttru of 
'CIIlttur Shock.' Evtryl'tiSOII ill your 

orpi:JIIion optralts as iftlletr il 01111 t111t 

CIIJI6frler in tlte world - tltt Oflt thq Ill! 

llllu111 to • 111t 110111t111. • 

•Jbtt"vt got afritrtd ill tht buJinm• is 
lfiOrt dum • slogOIL It's our woy tflift lllrr 

atGaltwa)t 



You Find The Best Values In �
The Most Unusual Places... �



There's An �
Double YotJr �

Introducing The ALR POWERPRO 

• With the POWERPRO's advanced modular 
system architecture. the choices you make 
tOday won't limit your options tommorrow. 

Strapping two traditional PCs 
together won't give you the 
dual processing power you 
need to keep pace with today's 
growing networks and multi ­
user environments. but the 
new ALR®POWERPRO will. It's 
the affordable. high -perform­
ance alternative to the 
COMPAQ SYSTEM PRO™. 

Whether you need a system for 
single or multiple users. 
CAD/CAM. office automation, 
manufacturing manage­
ment systems. shared 
databases or a host of '- · 
other app li cations. 
there' s a POWERPRO 
that delivers. Choose be­
tween one or two 33-MHZ 
i486 processors and up 
to 1- MB of cache for per­
formance ranging from 14.7 to 
40 VA)(fM MIPS. Single CPU 
models can be quickly and 
easily upgraded to dual 
processing. 

Additionally. all models will be 
able to accommodate 
future, faster, 

possible RAM, 
twelve expan­
sion slots. and 
accommoda­
tions for up to 
2.5-GB of 

internal stor­
age (up to 10-GB of total 
storage utilizing an 
external ALR 
expansion 
chassis). the 
POWERPRO has 
the expandability 
needed to keep 
pace with your 
future needs. The 
POWERPRO also 
incorporates a 
32-bit EISA bus, 
so you'll have 
maximum com­

patibil ­
ity with 
cutting­
edge 
enhance­
ment products 
while enjoying 
the affordabil­
ity of today's 

low-cost "AT" compat­
ible hardware. 
SUPERIOR CACHE 
The POWERPRO uses. 
ALR's proprietary 

Just Upgrade the CPUfTM 



Single or Dual Processing IBAN>Nfl �

Perforntance with Prices Starting �
at$7495 

PROCACHE scala b le ca che 
memory a rchitecture . This 

mainframe- like read -and ­
write-back design is 

more efficien t than 
the s ta nda rd write ­
through architec ­

ture found on the 
SYSTEM PRO. 

ing. s pa nn ing a nd mirroring ­
with greater fl exibili ty a nd 
higher performa n ce. ALR's 
SDA protects your da ta whi le 
helping to eliminate h ard dis k 
bottlenecks. 
OFF THE SHELF 
COMPATIBILITY 
The SYSTEMPRO-compa tible 
ALR POWERPRO runs off the 
s helf dua l-processing vers ions 
of SCO® UNlXrM with SCO MPX 
as well as Ba nyan"- VinesTM 
SMP. And it 's pos itioned for 
u se wi th fu ture du a l process ­
ing vers ions of Novell 
NetWare™. OS/ 2TM a nd LAN 
Ma nager 2 .0™. 

Only ALR can deliver a dual­
processing system that's more 
powerfu l tha n the COMPAQ 
SYSTEMPRO for a price tha t 's 
up to 30% less. 

For more infom1ation ca ll ALR 
now: 

l-800-444-4ALR 

ALR
·, Advanc<d Reoearch . Inc. 

940 1 J eronimo Irvine. CA 9271 8 
(7 14) 58 1-6770 FAX: (7 14) 58 1-9 240 

Available at these selected 
resellers: ALR �Power Pa.rtDer 

RescUers 

based on U.S. Dollars. 
Prces aod co"togurai!Of1s luqect to c:h•I"'QQO WithOUt notce pleM& v&roly 
Dloct't w oth maovtac1u•ll'l snow" wrtn IT'IOI"'Itot ALR 1$ • reQt!.tl!tf&<l 
traotmano. ot LOQIC Rewarcn Inc All omer Dt a.no aM prOdvc;t nam "'" 

Of rvgl$t&red tt ltCIIilmarlo.s ot th1t 11 reiPf!C!N• owne-r! t990 0y 
l..oqo:: Inc 

CPU 
If of Processors 
Max. If of Processors 
Bus Architecture 
Memory Cache 
RAM Std. 
Hard Drive 
Expansion Slots 
Poce 

ALR ALR Compaq 
POWERPR0 486/33 POWERPR0486133 SYSTEMPRO 
VM 64 SMP 51 2 486/33 
Single 33-MHz i486 Single 33-MHz i486 Single 33-MHz i486, , , 
2 2 2 
32-bit EISA 32-bit EISA 32-bit EISA 
64-KB 51 2-KB 512-KB 
S·MB 17-MB 8-MB 
none 330-MB <1 8ms 240-MB <1 9ms 
12 12 11 
$7.495 $14,495 $20,995 

More importantly. 
lhis scala b le archi ­
tecture a llows you 

to equip the 
POWERPRO with up 

to 1-MB of cache. 
ADVANCED 
DISK 
PERFORMANCE 
AND 

SECURITY 
Yet the POWERPRO's 

performance edge 
doesn 't stop there. 
Selected models use 
ALR's SCSI SDA (Soft ­
ware Disk Array) to 
provide lhe capabilities 
of hardware disk a rrays 
- in clu ding d isk strip-

Circle 15 on Inquiry Cord (RESELLERS: 16) . 
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COVER STORY 
Computing 
in the U.S.S.R. 
PAGE 120 

27 � MICROBYTES 
Microsoft and IBM set the 
operating-system record straight . 

FIRST IMPRESSIONS 
42 � FoxPro 2.0 Engages 

the Warp Engines 
A proprietary technology boosts 
FoxPro's performance. 

47 � A Lean, Mean 
SCSI-2 Machine 
HP's 486 file server has an 
winning price/performance ratio . 

52 � LaserJet lliSi, 
HP's new network printer 

BeckerTools 2.0, Windows 
3.0 gets a useful file manager 

Supernote 386SX, 
a notebook from Twinhead 

BallPoint, 
Thumbelina, 
and TrackMan 
Portable, 
a clever new 
generation of 
portable 
pointing 
devices 

8514/Ultra and FlexScan 
9080i, an ATI 8514 board and a 
Nanao high-res/low-rad monitor 

66 � WHAT'S NEW 
Kingston travels with Data 
Express, the Next gets 
Microphone II, and three 
spreadsheets start forecasting. 
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FEATURES 

131 � A Talk with Intel 
An in-depth interview with three oflntel's top chip designers. 

143 � High-Speed Safety 
How to ensure integrity and maximum serial communications. 

STATE OF THE ART 

156 � THE PAPERLESS OFFICE 
Introduction 

159 � The World of Documents 
You can't choose a document 
imaging system without 
understanding the base technology. 

173 � Catch the Wave of DIP 
Document image processing 
brings the goal of a paperless 
office closer to reality- today. 

185 � Practically Paperless 
Where need and technology fit, 
document image processing helps 
to streamline your business. 

193 � The Dark Side of DIP 
Christopher Locke discusses the complexities of indexing, 
an essential element in retrieving imaged documents . 

207 � Divide and Conquer 
Neural networks offer the promise of quick and effective automatic 
character recognition. 

217 � Resource Guide: Document Imaging Systems 
A source listing for document image processing systems. 

REVIEWS 

220 � PRODUCT FOCUS 
Tame the Paper Tiger 
14 OCR products designed to help you tame the paper tiger. 

COVER ILLUSTRATION JEAN BAILEY © 1991 



244 � Script Languages: The BASIC of the 1990s? OPI N I·ON S 
An examination of quick-and-dirty programming products on 
Macs and PCs. 

91 USER'S COLUMN 
253 � Atlantix, Altos Fill 005-to-Unix Connectivity Gaps User's Choice Awards 

Approaching the LAN connectivity problem from different angles. by Jerry Poumelle 
The best products of 1990. 

259 Low-Cost 3-D Animation Materializes for PC Users 
3D Studio brings affordable animation to the PC . 103 BUSINESS CONNECTION 

Windows and the Business 
265 The Fastest Portable: Workstation 

IBM's P 75 Road Warrior by Wayne Rash Jr. 
Carry your 486 system with you . Windows 3 .0 will change 

the way you buy PCs. 
271 Access Extended Edition 

and dBASE Data with InfoAIIiance 111 ROUNDTABLE 
A solution for network users with Whither Innovation? 
disparate data sources. BYTE editors debate 

the state of innovation 
276 A Graphical Environment That in the computer industry . 

Runs Where Windows Can't 
GeoWorks Ensemble runs on the 392 PRINT QUEUE 
smaller, slower PCs in your office. Poets and 

Sleepwalkers
279 ALR's Multiprocessing Monster This month's Lineup 

Uses Six i486 Processors includes works on 
The MultiAccess system brings recreational computing 
multiprocessing to the masses. and studies in 

programming theory . 
283 SX Upgrade Boards: Not for the Fainthearted 

Boards that upgrade your 286 system can be difficult to install . 394 STOPBIT 
LetMyPCsGo

289 REVIEWER'S NOTEBOOK Do we lose more than 
Enhancements to Corel Draw, a Windows-based graphics package. we gain when we network 

personal computers? 

HANDS ON 10 � EDITORIAL 
Lower-Cost Downloads 

295 � UNDER THE HOOD 334 MACINATIONS 14 LETTERS 
SPARC Revealed Roger and Me: The Quest The controversial sides 
A new breed of workstation for Compatibility ofX.400, DAT, Macs, 
evolves from a clonable by Don Crabb and Jerry Poumelle . 
RISCCPU. Film critic Roger Ebert 

has Mac software 
305 � SOME ASSEMBLY compatibility problems. 

REQUIRED READER SERVICE 
Macintosh Video Revealed 338 THE UNIX /bin 380 Editorial Index by Company 
Tom Thompson, BYTE's Lost in the Woods 382 Alphabetical Index to Advertisers 

resident Mac guru , takes us by David Fiedler 384 Index to Advertisers 
by Product Category on a trek to the depths Changing the default scripts 
Inquiry Reply Cards: after 384of the Mac display. � and parameters for new users. 

PROGRAM LISTINGS 
315 � A Fast, Easy Sort 343 NETWORKS From BIX : Call (800) 227-2983 

A novel enhancement makes Windows 3.0 and Networks From BYTEnet: Call (617) 861 -9764 
a bubble sort into one of by Brett Glass On disk: See card after 122 
the fastest sorting routines . A marriage (almost) made 

in heaven. 
324 � ASK BYTE 

Cache checking, computer 347 BEYOND DOS: 
adaptation, defunct A Smaller, Faster OS/2 
companies, and more. by Douglas A. Hamilton 

OS/2 1.3: technical success , 
marketing flop . 
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The Joneses. �

Check out the benchmarks. When it AM M /\ uses "write-back" cache tech no logy 
comes to speed, pure and simple, main­ instead of the " write-through" technologies used 
frames are no longer the main attraction. in most PC's.The write-back cache was developed 

Introducing the Everex STEP 486/33 

[)uy;J!."t'lf"'' j 
l 

for mainframes. Everex was the Sl[P 486fJJ I 
pioneer in developing it for the PC.and STEP 486/25. Along with the STEP 

CRA't' X MP/48 

486is, they give you desktop perform­ And in doing so, opened a whole new 
IBM niJance that .was previously unheard of. dimension in desktop performance. 

There are two reasons. The first, of course, is With AMMA, you can write directly to the 
the 486'"chip.The other is AMMA'; Everex's STEP 486's cache in nearly all cases. With write­
proprietary Advanced Memory M anagement through techniques, on the other hand, you lose 
Architecture. most of the performance benefit of the cache. 



And howto keep up�
with them. �

That's because write-through forces you to write 
to main memory much more often. And main 
memory is slower than the cache. 

This is especially important in 486 computing, 
where the CPU performs as many as four times the 
write operations as in 386. Which makes AMMA's 
write-back architecture, combined with the 486's 
embedded cache, a powerful combination indeed. 

But the STEP 486 machines give you more 
than just speed. They come with Programmable 
Drive Select. If your drive isn't listed on the set­

up table, PDS"' Iets you custom-configure the BIOS. 
It's good for virtually any hard drive. 

What's more, aU STEP systems come with a one­
year extendable warranty and a one year renewable 
on-site service contract that also covers all Everex 
peripherals in the system. 

To find out more, calll-800-334-4552* for the 
name of your nearest Authorized Everex Reseller­
every one a high performance expert. 

Then you can let the Joneses try keeping up 
for a change. REX­

. ' .. . 

Circle 106 on Inquiry Card. 
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S · next �
month, the Joneses �

will look like �
,Moe and 

Curly. 

Staytuned �
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Student 

ALL TRI-cAD COMPUTER 
SYSTEMS INCLUDE: 

• 2 Year Parts &: labor Warranty 

D ECISIO N 

A DVANCED 
F EATURES INCLUDE: 

• Intel 80486 Processor 

TFII,.._S 
COMPUTER CORPORATION 

• 60 Day Money Back Guarantee • 12 Month 
On-Site Service • Overnight Parts Replacement 

• lifetime Toll-Free Technical Support 

1.800.678-2799 
707 West Geneva, Tempe, Arizona 85282 

Tech Support 1.800.688-TECH 
Telephone 602.829-0584 

Fax 602.345-0110 
Monday- Friday 7:00am-7:00pm MST 

Saturday 9:00am-4:00pm MST 

T�ri-CAD workstations are the hands­�
down choice of the world's leading �

CAD training schools and Universities. �
Schools such as the University of Texas and �
the world's largest CAD training center­�
The CAD Institute, insist on Tri-CAD quality. �

We designed the Tri-CAD family with �
one goal- to build the best CAD worksta­�
tions available anywhere, at any price. �

Now, for a limited time, every Tri -CAD �
Workstation includes FastCAD - the fastest �
CAD in the microcomputer world. �

Whether you're looking for your first CAD �
package or adding a new workstation, �
FastCAD®will change your mind about CAD �
once and for all. Written in assembly lan­�
guage, FastCAD is the undisputed speed �
champion. It zooms the fastest. Pans the �
fastest. And draws the fastest. Period. �

TRI-C AD 
W ORK S TATIONS 

TC4251 �
$5195 �

TC4331 �
$5695 �

UPGRADES: 

12" X 17" DIGITIZER $250 
2Mf? HD CACHE CARD $395 

RENDITION li / 256V $695 
20" COLOR DISPLAY $995 

• Integrated Intel Math Coprocessor 
• 8MB of 32-bit DRAM 

• 64K High Speed Static RAM Cache 
• 21 OMS Fast Access Hard Drive 
• 1.2MB 5.25-inch Floppy Drive 
• 1.44MB 3.5-inch Floppy Drive 

• 16-Bit SVGA Card with 1MB DRAM 
• 16' Non-Interlaced 

1024 x 768 Color Monitor 
• Microsoft DOS 3.3 or 4.01 

• Panacea CAD Display List Driver 
• Quality 101-KeyTactile Keyboard 
• Two Serial Ports &One Parallel Port 

• 12" x 12• Digitizer with Cursor 

• FastCAD Design and 
Drafting Software 

Circle 281 on Inquiry Card. 



W IDEWORLD@ IMPORTERS 

Dear Bianca: 
I'm pleased to inform you that we've greatly increased the 

on the authentic nat ive idols we are irnporling from 
Borneo. This is due to cerlain cost effi ciencies we have been 
able to bring to the new manu· 
facturing process. A softer, less 
expensive wood imported from 
Thailand allows the native 
carvers to work faster and more 
effectively. We have obtained 

OESCRI Pli O N ITL 
:'1:. - - .. 
Guate ma lan cushions /)b.... 

cushions 13.90 
_ 

IC 00 
fire Ir ons 250.00 
Rctablo s 120 .00 

colored feathers from a firm in 
Mexico, as well as glass eyes from a prosthetics company in 
Philadelphia. We are shipping :111 the paris to L.A. fo r final 



The Microsoff 
WindowsMgraphical 
environment version 
3.0 makes it easy for 
you to do a lot more 
with your PC. Thats 

because the Windows environment 
has friendly icons, menus and dia­
log boxes that make its powerful 
features very accessible. 

Windows lets you work with 
a variety of applications on-screen 
at the same time. Including your 
character-based programs. 

But its when you start using 
Windows applications that you get 
the most out of your PC. Windows 
applications are easy. In addition 
they all work essentially the same 
way. So once you learn how to use 
one, you generally know how to 
use them all. 

And they're so intuitive that 
experimenting with them is fun. 

Windows applications let you 

cut and paste text and graphics. 
And let you combine them right 
on your screen. They also let you 
print out exactly what you see. 

You can even establish links 
between Windows applications. 
Which means, if you change any 
numbers in Microsoft Excel for 
Windows, the chart you cut and 
pasted into your Microsoft Word 
for Windows document will be 
automatically updated. 

So call us at (800) 541-1261, 
Department P31, to find out more 
about Windows, Windows applica­
tions or the bigWindows World Con­
vention and Exposition coming up 
May 20th and 23rd in Atlanta. 

Because with Windows, you 
can start taking the work you do 
every day a little easier. 

And have more to show for it. 

Fm more m/0m11Jllllft, tdll (BOOJ 541 1261, /Jtpl. P31 In CaMtla, cdl/ (416) 568 350..1. Dwrside tJu: U.S. and Canada , ttJ/1 (206J 9.16-8661 Cl /991 A•/tffl)S()jf QnponutoH. All nghts Mirro.v¥1 aiUi tJv Mrcmsojl IIJIJO an f'f'/lJjlm!d tradtlffiJJ'b a11d 
1 all rnab: WiKdous are tTtJd,:nwrltJ ofMiln.JSO/I Ccrporotilm. 



EDITORIAL �

FRED LANGA 

LOWER-COST �
DOWNLOADS �

0
ne of the horrors of the early days of personal 
computing was the-argh! - type-and-run pro­
gram. I can recall spending too many evenings 
with a magazine open on my lap, laboriously 
keying in page after page of code. I'd initially 

use rulers and pencil marks to try to keep my place on 
the page; then, with one finger on the screen and an­
other on the page, I'd painstakingly cross-check my 

typed code against the origi­
A new BYTE service nal. Then, finally , I'd try to 

run the newly keyed program. 
can save you money when It almost never worked the 

first time. With listings of any downloading material length at all, some subtle typo 
would inevitably creep in, 
fouling up the listing in whole 
or in part . What a pain. 

With the advent of BBSes 
and on-line services, the type-and-run program largely 
died a well-deserved death . Full-blown print listings 
linger today only in a few publications: those that cater 
to novices (who may lack modems or the knowledge of 
how to download software) or, more sadly, publications 
looking to pad out their editorial ratio with space-fill­
ing code. 

When BYTEnet and then BIX started in the 1980s, 
BYTE shifted the bulk of its routine program listings 
on-line , reserving printed listings only for special 
cases, and when there was some compelling reason. 
This worked pretty well : If you signed up for BIX or 
called the free BYTEnet number, you could download 
in minutes and with total accuracy code that might 
otherwise have taken hours to key in . This saved you 
time, and it gave us more space in the magazine to bring 
you additional articles . 

The only catch was cost. Even the "free" BYTEnet 
number required that you call Lexington, Massachu­
setts, to access the BYTEnet host. The long-distance 
charges could be daunting . 

Happily , that catch has been largely eliminated. 
Starting this month , instead of having to call Massa­
chusetts for BYTEnet, most readers will be able to 
phone a much closer access point to obtain current 
BYTE listings for free. This will reduce your phone 
charges while still giving you error-free, timesaving 
downloads of program code. 

We' re able to do this by piggybacking the BYTE list­
ings onto our Demolink service and using Demolink 's 
international communications network. 

Now, when you call Demolink, you'll have the op­
tion of downloading either the current BYTE listings or 
Demolink's normal fare , which is free " try before you 
buy" software offered by a group of major software 
vendors . 

For example, on a recent weekend when I last logged 
on, Demolink offered free versions of Lotus Magellan 
2.0 ; some Borland software; e -scape (an object-ori­
ented C programming tool) and the Look & Feel screen 
designer from the Oakland Group; Zortech' multi­
platform C ++, which is portable to DOS, Windows 
3.0, OS/2, extended DOS, Unix , and the Mac; and 
more . 

The list of available software is constantly growing 
and changing, and it will probably be different when 
you call. But in all cases , instead of having to write 
or call to request a demonstration disk (and suffer the 
usual four- to six-week wait), Demolink lets you in­
stantly download the demonstration software of your 
choice. 

And now , Demolink also gives you access to the 
BYTE listings. 

Demolink is currently available through local calls 
in the following cities : Chicago (3 12) 616-1071 ; Los 
Angeles (213) 383-9856; New York (212) 797-5620; 
San Francisco (415) 434-4510; Washington, DC (202) 
463-4920; Denver (303) 220-0328; Hightstown, NJ 
(609) 426-7110; and Toronto , Ontario , Canada (416) 
960-3187. Other cities , including European access 
points , are in the works. 

Connecting with Demolink is standard: Using con­
ventional modem settings (8 data bits , I stop bit , no 
parity ; 2400 or 1200 bps) , you call one of the numbers 
listed above and enter DEMOLINK at the first prompt. 
You ' ll then be walked through a brief sign-on process. 
After that , you ' re given a menu of available software 
and listings. 

After you've selected what you want , Demolink 
downloads it to you error-free via XMODEM /CRC. 
Because it uses conventional sett ings and XMODEM , 
Demolink is compatible with virtually all telecom­
munications software. 

We ' re glad to be able to offer you free electronic list­
ings from more access points at lower telephone costs 
than ever before. Check out Demolink; we think you'll 
like it! 

-Fredl.Anga 
Editor in Chief 

(BIX name "flanga ") 
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Introducing a vastly superior way to write applications 
for Microsoft Windows. New Borland C +.The only 
complete Cand C+ programming environment for 
DOS and Windows. Borland C generates Windows 
applications and DLLs,*supports Windows debugging, 
and includes a visual resource editor. So you don't need 
to buy the Microsoft Windows Software Development 
Kit (SDK). 

Borland C++ is from the people who know what 
professional programmers want. In fact, Turbo C++ 
Professional (the predecessor to Borland C++)won both 
PC Magazine 's 1990 Technical Excellence Award and 
BYTE's 1990 Award of Excellence. 

Designed tor professionals 
bY professionals 

Every copy of Borland C+ comes with: 
o ANSI Ccompiler and C++ compiler 
o Turbo Drive·· compiler and integrated development 

environment running in protected mode for huge 
capacity 

• Precompiled headers that significantly increase 
recompilation speed 

• Turbo Debugger for DOS and Windows 
• Resource Toolkit for visually creating 

icons, dialogs, bitmaps and menu bars 
o Turbo Profiler'· and Turbo Assembler 

Answer: 

Compare lhese costs �
Microsoft C 6.0 Borland C++ 

Ccompiler $ 495 $495 
C compiler not available included 
Windows programming 

tools $ 495(SDK) included 
Assembler $ 150 included 

Total** $1 ,140 $495 

Buy now! 
Get "Programming Windows" free! 

Buy Borland C++ now from your local dealer and 
get a free copy of Programming Windows by 
Charles Petzold, the best-selling book about learning 
Windows programming.t 

Special upgrade pricing is available from Borland for 
owners of Turbo C, Turbo ceProfessional, Turbo C 
and Turbo C++ Professional. 

See vour dealer �
today, or �

call BOitand to �
upgrade at �

1-800-331-0877 �

a N 1 I I�' 0 
The Leader in Object-Oriented Programming 

I CODE:MC42 I 
Circle 46 on Inquiry Cord (RESELLERS: 47) . 



PRODUCTIVITY 
Quick Layout for automatic forms, reports and labels Yes No Yes 
Application Generator for quick application development Yes Yes No 
Automatic code generation for all Design Tools Yes No No 
Automatic maintenance of indexes for ordering data Yes No No 
Memo fields for notes, letters, descriptions Yes No Yes 

POWER & FLEXIBILITY 
Bold, under1ine, italic, subscript, superscript text for high impact reports and labels Yes No No 
User Defined Functions for extending programming language Yes No Yes 
Data input validity checking in forms Yes Yes Yes 
Multi-user transaction processing ensures data integrity Yes No No 
Number of file formats imported/exported 7 6 3 

INDUSTRY STANDARDS 
#1 Selling, #1 Rated multiuser database; over 3million users (1)(2) Yes No No 
Compatible with dBASE Ill PLUS data and applications Yes No Yes 
Compatible versions for DOS, VAX VMS, Macintosh, SunOS and other UNIX platforms (3) Yes No U•lted 
Structured Query Language (SOL) integrated with programming language Yes No No 
(I) dBASE Ill PLUS •nd d8ASE IV comprise approxim.,<ly55'1>ofPCda"bas<S).,.<mssold ()limes near<'$I<Ompct ilor)accordingcochc most r«tnc r<port b ·the marktc r<Storth firm udus&Su"•l• 

(Oct. lj)90)(2) SOO..wt Digtsl r.ll<d dii.>\SC IV •I """""'mWiustrcbubots<:s. October 1990 (J) \l>rsionsoC d8ASE1\1'"' OOS.I'A.X.md SunOS. Maci!WDSb :ond ochc:r UNIX l'bdorms m annoonc<d 

Based on what our customers 
tell us, we made a list of some of 
the most important features to look 
for in data management software. 

Then we compared the new 
dBASE version 1.1 with two 
other database products. 

As you can see, dBASE IV 
offers exclusiveadvantages in 

many categories. 
For instance, only dBASE IV 

lets you access all its functions 
from asingle screen.Called the 
Control Center, this screen lets 
you manage existing data,and 
create new tables, queries, reports, 
forms and labels totallywithout 
programmmg. 

When all the facts are on the 
table, it's easy to see which database 
software is best. 

Of course we aren't the only 
ones who have come to this 
particular conclusion. 

Software Digest rates dBASE IV 
version l.l the # 1 Multiuser 
Database (Vol. 7, No.l3,Oct. '90). 

dBASE 1\: . hton-T.att. AshiOn-T.att logo/Ashton-Tate Corp, O.hu company or product rume:s L"\tntJoned may be 



Perhaps the most independent pub­
lication in the industry, SoftwareDigest 
accepts no advertising whatsoever.Cor­

..•NGS porations pay hundreds of dollars ayear 

R •J to receive their monthly reviews-which
® are considered highly unbiased and

.. objective.Their exhaustive,75-page 
{VOiumezNu­

1
3 =-------­ report concludes: 

MUL'TIUSER DA'TABASE 'funong the top ranking programs, 

• 
"'/ /;(t f//Dii/LljZ .;' 

/
/ 

btlngsiCey: • 
7.o-'oo s.a-o.9 • unders.o dBASE IV (version 1.1) is the most well-

rounded,with solid performance,ver­
.. j,h"' satility, and usability"Commenting

I I;.1 / ; § • W on speed,SoftwareDigest points out that 
'/! tFJ / -!/ F Z, "dBASE IV produces all three test 

reports as fast as or faster than FoxPro/ 
LAN." As for Ease ofUse and Ease of 
Learning,dBASE IV scored in the Excel­
lent Range as many times as anyother 
multiuser database product tested. 

For a free evaluation kit, including 
competitivedetails and a free demo disk, 
call toll- free: 
l-800-437­
4329 ext. 1416 
Better yet, 
calll-800­
2ASHTON 
to upgrade 
tothenew 1 
dBASE IV now. •--------­

The truth is,no other database can 
do so much to improve productivity 

Ashton:rate· 
Reserved. GTSIS GSASchedule • : GS001<90AGS5216, or calll-JtH-631-ll77. Circle 28 on Inquiry Card (RESELLERS: 29) . 

. © 1991 AshlOn-Tatc Corporation. All Rlgh15 

trademarks of their respeclivt complnii:S. 



LETTERS �
X.400: Theory vs. Practice 

I magine my surprise upon returning 
from the recently completed CCITT 

SGVII/QJ8 meeting in Geneva to find 
Steven J . Vaughan-Nichol s 's " X.400: 
Standardizing E-Mail " (December 
1990) dealing with the prec ise topic we 
were discussing (i.e. , understanding 
X.400). As I read the article, I became 
concerned about the numerous inaccura­
cies and misconceptions it contains. 

For exa mple, the current version of 
the X .400 series is the 1988 version (i.e., 
the " blue book " ), which has superseded 
the 1984 version (the "red book") . There is no X.401 or 
X .410 in the blue book. Furthermore, any speculation 
that X.4!0 was ever the "most important member of the 
X.400 family" is subject to some debate . You can be a 
perfectly happy user of an E-mail service without caring 
about the underlying transport protocol mechanism. 

The simp! istic explanation of the X .500 series of rec­
ommendations is hard to reconcile with the rest of the ar­
ticle , because X.500 was introduced in 1988 and cer­
tainly provides more than simple name-to-address 
resolution. The statement that X.500 is a database ser­
vice is confusing at best. 

Finally, X .400 does not define any format for pre­
senting an originator/ rec ipient address visually . Thus, 
the notion that an 0 /R address can be presented as 
"keyword : value" will come as a shock to those represen­
tatives at the Geneva meeting who are attempting to de­
fine appropriate visual representations. The fact that 
Vaughan-Nichols's service uses one particular visual 
representation does not imply that that representation is 
standardized in the X.400 series. Indeed , there are 
many parts of the global message-handling environment 
that are not standardized by X .400. To understand what 
is standard ized in X .400, one must first understand the 
Open Systems Interconnection stack, and where in that 
stack X .400 sits. 

Bruce Greenblatt 
IBM Corp. 

Roanoke, TX 

What you describe as inaccuracies and misconceptions 
are really the differences between two views ofX. 400. 
Your view is representative ofthe ivory tower vision of 
the standard. My article, however, was about X. 400 's 
real-world implementations. Behind these positions is a 
long-standing debate in E-mail circles on what X. 400 is 
and what it should be. 

WE WANT TO HEAR FROM YOU . Please double-space your 
feller on one side ofrhe page and include your name and address. 
Letrers rwo pages inlengrh or under ha ve a beller chance of being 
published inrheir emirery. Address correspondence 10 Lerrers Edi· 
ror , BYTE, One Phoenix Mill Lane , Peterborough , NH 03458. You 
can also send /errers via B/Xmail c/o "editors.· · 

Your ferrer will be read. bur because ofrhe large volume of mail 
we receive, we cannor guaranree publication. We also reser ve the 
right 10 edit /errers. It rakes about f our months from the rime we 
receive a feller until we publish it. 

To go imo more specrfic detail, you 
are quite correct that the "blue book" 1·er­
sion ofthe protocols does not include 
X. 401 or X. 410. Th e subject matter these 
two standards address has flOW been in­
corporated into X. 400 and a combination 
ofX.218 , X.219 , X.228, and X.229. re· 
spectively. That 's the theory, anyway. In 
practice, all commercial programs I am 
aware ofare based on the 1984 model. In 
these implementations , how X.410 is 
handled is viral ro the success of rhe mail­
handling process. Tharrhis is transpar­
ent to the E-mail user does f !OI in any way 
undermine the importance ofthe issues 

that X. 410 addresses. 
I am puzzled by your trouble with my explanation of 

X.500. From both E-mail users' and administrators ' 
points of view, X. 500 will be an easy-to-access distrib­
uted database ofE-mail user information. Since yours has 
been the only criticism ofthe explanation. I can only as­
sume tharrhe fault lies with your understanding ofX. 500 
directory services. 

You seem surprisingly ignorant ofreal-world imple­
mentations ofX. 400. Whether you use X. 400 addressing 
on MCI Mail, Sprint Tel email , AT&T Mail , or the Inter­
net, 0 /R addresses are presented in one ofseveral versions 
ofa "keyword:value "format. While there are theoreti­
cal discussions on how addresses should he represented, 
the "keyword: value" style is the de fa cto standard for 
human-readable addresses in X. 400 systems. 

- Steven J. Vaughan-Nichols 

Multiplatform Fans 

I just finished reading your January issue, and I had to 
turn on my Amiga , dial up BIX , and thank you for 

making this the most enjoyable issue in a long while . 
BYTE's most endearing qua lity for me has always been 
its willingness to explore more than just the latest appl i­
cation on the business platform of choice (whatever that 
might currently be) . In January, I found articles on the 
history of Ethernet, the battle over who invented the 
microprocessor, a look at Intel's i860 chip , eight arti­
cles on AI, and a wonderful article on the Amiga's Exec . 
I am aware that both BYTE and Jerry Pournelle get a 
very unfair share of verbal and written abuse from Amiga 
users [who don ' t think their platform receives enough 
converagel. As an Amiga user and developer since 1985 , 
I'm astounded by this. I would invite those people to 
count the articles about the Amiga publi shed by all other 
computer magazines that are not Amiga specific. I'd be 
very surprised if taken all together they equaled the num­
ber BYTE has done . 

After see ing the article on the Amiga Exec and a 
BYTE Award for NewTek' s Video Toaster in the same 
issue , I think you deserve a round of applause. Instead 
of taking the easy way out and ignoring the Amiga , you 
report on those aspects you think might interest a sig­
nificant portion of your readers, in spite of the flak you 
will most ce rtainly receive . 

Dave Quick 
Edina , MN 
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Whatever business you're in , we're ready to rolJ in just about any size, capacity or factory 

formatted disk you need. And if business is realJy moving, look into our 4 megabyte diskette­

i(s ready for your new system whenever you are. 

That's why more business protects important information on 

3M brand diskettes and data cartridges than any other brand 

CalJ 1-800-888-1889 ext.3 to find out more. 

Innovation 
Diskell.cs require a compalible dri> •. <03 M 1991. 3Ml0Q9 

Sp011SOr 1992 O lyn•1lic Garn s 
J6USC.'IOO 

Circle 8 on Inquiry Card. 



Why you need a 16" 

Because the MultiSync® 4D color monitor, with 46% more active display 

area t han a 14" screen, lets you see more of your applications on- screen 

at one time. The digitally controlled MultiSync 4D also supports high res­

olution graphics, from VGA up to 1024 x 768 at 70 Hz non-int erlaced. 

And with Dynamic Beam Focusing, your Windows"' will be clearer from 
"' "'' •• 0 .. ••• Nlll ToK."' "'O'lQ••o ,,. 'fo>" GO• o,. • , , ....,.., , ,. o! "' •Uc.tott 11\4 Cltltt() Nt: C tflc 

Co mpule•s and Commu n1ca11ons t.echn ieal i n format ion call l pBOO · f""ONE -NEC. In Canad a, 1-800- NEC- INt,O. Circlel91 on Inquiry Card. 
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LETTERS 

. s usual , I enjoyed Jerry Pournelle's November col­
umn. I really wish he had brought his Amiga out of 

the pare bedroom and tried to use it to work on Mrs. 
Pournelle 's promotional videotape. I think he'd find it 
has al l the tools needed to do the job . Let me suggest an 
excellent reference on computer desktop video: Amiga 
Desktop Video Guide by Guy Wright (Abacus, 1990). 
While aimed at Amiga owners , it really explains the var­
ious hardware and software products that can be used in 
producing desktop video . Keep up the good work, Jerry , 
but don't relegate that Amiga to the closet just yet. 

Gordon R. Zeese 

A

Albany, GA 

I agree: The Amiga would have done the job. and I 
should have used it. IfCommodore would stop taking 
marketing lessons from AT&T. they would get some 
market share: the Amiga is falling a bit behind the very 
latest PCs, bwnot far. and is still about the easiest 
"desktop video" system I know of They 're particularly 
popular here in Hollywood. Alas, Mrs. Pournelle 's pro­
gram hasn 't been ported to the Amiga; I 'm working on 
that, but/ have liule time. David Join er has offered to 
help. though , and he's an Amiga whiz. - Jerry Pournelle 

QuickBASIC Fix 

I wanted to share with Jerry Pournelle and his readers 
a "solution" to the problem ofQuickBASIC 4.51ock­

ing up during the binding process on large programs. 
As Garry Owens pointed out in his letter (Chaos Manor 
Mail, September 1990) , running large programs from 
within the QuickBASIC environment will hang your ma­
chine during the binding process without issuing any 
error message. 

Pournelle 's reply suggested that Owens compile and 
link from DOS. That will alleviate the binding problem, 
but QuickBASIC users will not be able to make use of 
the integrated debugging and testing environment pro­
vided with QuickBASIC. I found that you can get 
around the binding problem by pretending you are going 
to compi le into an executable module . QuickBASIC will 
bind normally in this mode and then let you select your 
compi le options . At this time , you can cancel the com­
pile process and run from within the QuickBASIC envi­
ronment without any further binding problems. 

I have used this method to develop and test some fair­
ly large applications without any further incidents of the 
binding problem. As my programs have grown larger 
and more complex, the next barrier I have found for run­
ning large programs from within the QuickBASIC envi­
ronment is a familiar one-640K bytes . 

Carl F . Neer 
Lakewood, CO 

l lried it , and it works. Thanks for the tip! 
- Jerry Pournelle 

Hardworking Mac 

W hat did Bill Calabrese mean by I gigabyte of 
ROM on the last page of his MacRenderMan re­

view entitled " Photo-Realism for Those with Time (and 
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RAM) to Spare" (January)? Seems like a lot , a lthough 
the context implies that he is referring to disk space. I'm 
impressed-any Mac that needs a gig of disk storage is a 
hardworking Mac indeed! 

R. Broome 
Slidell , LA 

I was referring to my disk storage space, which is 1000 
megabytes. This size is needed for the animations I create 
with Dynaperspective , some ofwhich reach 200 mega­
bytes in size. /temporarily store them on my hard disk be­
fore /transfer them to videotape. I also have abow 100 
MB ofapplications and utilities, plus 200MB ofstored 
files . CADD files require large hard disk drives, and 
those seriously considering doing CADD need to purchase 
the largest storage medium they can afford. 

- Bill Calabrese 

Up to BAT for DOS 

I n "Alternative Operating Systems, Part 6: FlexOS' s 
Muscle " (January) , Ben Smith writes that the FlexOS 

"script language has the same flow control as DOS 
.BAT files , with one notable extension: BATCH. The 
BATCH command a llows nested scripts . .. This "exten­
sion" has been part of DOS for at least two versions (3 . 3 
and 4 .0 1) , with the CALL command. 

Mike Firth 
Dallas. TX 

Good eye! The truth be told, my expertise is in Unix. 
and /was unfamiliar with the DOS CALL command for 
.BAT files. Thank you for your correction . - Ben Smith 

Engineering Trade-Offs 

A s a software developer , I have to commend Brett 
Glass on hi s views about the problem s of the soft­

ware industry and its apparent Jack of (or at least insuf­
ficient) concern('' A Plea for Software That Works, " 
Stop Bit , December 1990). As Glass pointed out , far 
too many programs lack the error detection and corre c­
tion necessary for reliable operation . 

Being a devout Turbo Pasca l programmer, I agree 
completely with his comments regarding C- it is not an 
ideal language for developing large , reliable. maintain­
able programs by any stretch of the imagination. Yet , 
many people swea r by C, and many more are jumping 
on the bandwagon. 

But for all my agreement with Glass , I have toques­
tion a remark of his regarding OS/2. He points out that 
OS/2 2 .0 uses the 32-bit flat memory model and, due to 
hardware limitations of the 386, cannot check memory 
references to the exact byte . In fact, a reference can be 
as much as 4K bytes off without detection . How horrible! 
Does that mean one program can accidentally overwrite 
another program running in a different window? Not 
necessarily. Glass's statement and condemnation are 
valid only if you assume that the operating system will 
grant requests for more memory exactly a requested by 
the application program. Although I 'm not certain , I 
would hope that OS/2 will allocate memory to an appli ­
cation in 4K-byte chunks . Thus, an application can never 
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More project managers are using 
Microsoft· Project forWindows·than any 
other package. 

Probably because Microsoft Project 
for Windows wouldn't be any different if 
you'd planned it yourself. 

Work with data easily. Create cus­
tomized filters, tables, even output. 

Man1pu and Gantt charts by 
clicking and dragging. 

See for yourself. Just give us a call 
at (800) 541-1261, Dept. Q22, and we'll 
send you a free working model. 

Mictosofl· �
Making it all make sense· 



r:£l-:J EiJ FOLLOWING PRICES 
SO SURPRISING, 
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TO SIT DO\VN. 

NEAR A PHONE. �

Tandon Computers cost a lot less than other computers. Here's the �
surprising part. Tandon Computers aJ o come fuUy loaded with a number �
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$2,499 
Lfj \ SF. : AS LOW AS $143/MONTI I. 

STA!mMII COIIRIIIIIIA’IDI 
...._ ... 11111111...,., Intel ’ 
80386SX running at 16 MHz. Suppons 
optional 80387SX math coprocessor. 
-.....,: 1MB standard. 
Stlngc 1.44MB diskette drive. 40MB 
IDE hard drive. ( pgrndeable to 
lOOMB). 
VIdeo: Dual panel EL backlit VGA LCD. 
Suppons eX!emal mon itor. 
Order now a nd .......,Jy., 
a World.Port Poeket .’ltode m 
($359 Value ) at no "-’��I"K"• 

$1,199 
U :ASE: AS LOW AS !69/MO:-.’TI I . 

STAIIOMII COIIRGURA’IDI �
MluDjWW ... 11111111 &o.11: Intel �
80386SX running at 16 MH z. Suppons �
80387SX math coprocessor. �
......., 1MB standard. �
VIdeo: VGA monochrome display. �
Opllans: 1.44MB diskette drive. 40MB �
IDE hard drive. Additional options avail • �
able. Please call for details. �

Call for information on our 286/ N Low �
l’roflle. etwork Suuion. staning at $949. �

� �30-Day Money Back 
Guarantee 

� � Limited 

$3,495 
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coprocessors. �
Mllnary: 4MB standard. �
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drive. 110MB IDE hard drive. �
VIdeo: VGA monochrome display. �
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Desktop. �

$1,999 
Lfj \ SE: A. LOW AS 114/MOi\ T H. 
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...._ ... ...,...,., Intel 
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0387SX math coprocessor. 
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VIdeo: VGA monochrome display. 

$7,299 
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...._ ... ...,...,., Intel �
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Weitek 4 16 7 math coprocessor. �
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drive. 200MB IDE hard drive. EISA �
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VIdeo: VGA monoc hrome display. �
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LEASE: AS LOW AS $121/MONT H. 
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LEITERS �

step outside what the operating system considers its 
own. 

Now. whether 4K bytes is too coarse is another argu­
ment entirely. But this coarseness, even if it were reduced 
to 2 bytes instead of 4096, does not prevent the operat­
ing system from ensuring that no application makes refer­
ence to a byte of memory that is not its own. 

Finally. an important comment of Glass's deserves to 
be restated . The love affair people have with powerful 
machines and fast software is hurting the industry. To 
some extent it is the fault of the press, including the 
BYTE Lab . for publishing such exacting benchmark 
tests. Too often the buying public is swayed by as little as 
a I percent or 2 percent performance increase over 
someone else's box . 

The PC market wants unbelievable speed, power , 
flexibility, support, and reliability, but it does not want 
to succumb to real-world trade-offs. People must begin 
to realize that computers are not wonder boxes that are 
above normal engineering trade-offs. If you want extra 
reliability. then it will cost you. either in dollars for hard­
ware or in a performance hit in software . 

Bill Jurasz Jr. 
Applications Engineer 

Texas Instruments 
Dallas , TX 

Laptop Etiquette 

F red Langa discussed how office decorum and busi­
ness etiquette should be considered before buying a 

laptop ("Laptop Troubles and Triumphs," November 
1990 Editorial). He specifically mentioned that taking 
meeting notes on a laptop can cause a commotion. I can 
confirm that from personal experience. 

Last year our office was assigned to attend a series of 
141egislative hearings. The hearings were held through­
out the state, and our job was to take notes and keep the 
executive staff informed. I lent my Toshiba laptop to the 
effort. The plan was to enter the notes from the testimo­
ny into Nota Bene and then use the text-based features of 
the program to compile the testimony by topic , speaker, 
and so on . 

We were really quite pleased with ourselves until the 
tenth hearing , when we were told by the legislative staff 
that the witnesses found my laptop intimidating. Now, I 
admit that this thing weighs almost 20 pounds. requires a 
power cord, makes fan noises . and has a screen that 
creates an orange beacon-but intimidating? I never 
would have imagined it. 

Langa was right-laptop hardware should be selected 
with more than just price and user-friendliness in mind. 
When I bought my laptop. my selection criteria were 
logical and technically correct, but I ignored what turned 
out to be a major variable-the environment in which 
the machine was to be used . I'm not talking heat and hu­
midity here ; this environment is composed of people 
who are suspicious of government. When I as a govern­
ment employee entered this environment with my whiz­
bang efficiency equipment, I was perceived as intention­
ally intimidating rather than efficient. It's a point to 
ponder. 

Paul A. Smith 
Citrus Heights, CA 

DAT Spat 

I read Karina Lion's article " OAT' s a Solution" (No­
vember 1990) with great interest. While all of us in the 

industry try to present our products and technologies in 
the best light, her article cont ains serious misstatements 
of fact, as well as numerous conclusions that are open to 
debate. In the interest of accuracy, and in case you are 
misinformed, I would like to point these out. 

I . She makes the statement that digital audiotape and 
8-mm tape "store comparable quantitie of data . ., No­
where in the article. other than the table on page 324, 
which I will comment on below , does she specify the ca­
pacities of OAT drives. Eight-mm tape capacities of2.5 
gigabytes and 5 gigabytes. both in native. or uncom­
pressed. mode. are available today. I know of no OAT 
products offering more than 1.3 gigabytes today. Some­
time this year. OAT vendors promise 2 gigabytes. which 
will be achieved by using thinner 90-meter tape . 

2 . Lion ' s statement that " per megabyte. OAT is 
cheaper than 8-mm tape storage " is also up for discus­
sion. The end-user price for a data-certified 8-mm car­
tridge with 2.5 gigabytes of capacity is about $25, or I 
cent per megabyte. A data-certified OAT cartridge with 
a capacity of 1.3 gigabytes cost about $19, or I% cents 
per megabyte. The same 8-mm cartridge can also con­
tain 5 gigabytes if used on the latest 8-mm drives , cutting 
the cost per megabyte in half. 

3. The table on page 324, comparing OAT and quar­
ter-inch tape systems, is misleading at best. It states that 
the capacity in production of OAT is 2.5 gigabytes. This 
capacity can be achieved only by assuming a compression 
ratio of about 2 to I . The next capacity level of 5 giga­
bytes also assumes compression and the use of90-meter 
tape . By omitting the fact that these capacitie require 
the use of compression , the table is deceiving. The OAT 
transfer rate of 207K bytes per second is also question­
able. Every other OAT vendor specifies a transfer rate of 
183K bytes per second for digital data storage format, 
and transfer rates of from 100 to 140K bytes per second 
in DataOAT format. I can on ly conclude that the higher 
transfer rate that Lion cites is also based on some ex ­
pected compression ratio . 

4 . The statement that the 90-degree wrap angle of 
OAT provides an advantage over the 22 1-degree wrap 
angle used by 8-mm tape is certainly questionable . Con­
ventional wisdom among tape designers maintains that a 
longer tape path provides better tape guidance. The 
221-degree wrap provides less tension on the tape, both 
during normal read/write operations and during high­
speed search. while the longer tape path sustains the high 
level of head-to-tape contact necessary to achieve heli­
cal scan's high areal densities reliably. In short, the 
longer wrap angle prov ides for gentler. more stable tape 
handling and reduces the likelihood of tape damage . If 
the author has any data that proves otherwise, we at Ex­
abyte would like to see it. 

5. The discussion on servo and data heads with the 
accompanying figure 2 is highly misleading. The 8-mm 
servo implementation allowing for track offset was spe­
cifically designed for data storage appl ications. The DAT 
servo system was li fted intact from the consumer prod­
uct, retaining the integral servo/ read/write head design 
but adding a pair of read-after-write heads. The distor t­
ed tracks shown in figure 2 are something we have yet to 
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Objects At Your Fingertips. �

Now, if you want to develop applications 
for Windows 3.0, there's a fast and easier 
way to do it with the premiere object­
oriented programming language. 
Smalltalk/Y." 

With Smalltalk!V Windows,you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don't have to be 
a Windows expert to do it. 

And with one of the world's most 
comprehensive class libraries, you can 

choose our objects or easily build your own. 
But whatever you develop, it will 

be portable between the Windows, OS/2 
and Mac versions of Smalltalk/Y. 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object­
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 

Smalltalk/VWindows �

DIGITALK �
9841 Airport Blvd., Los Angeles, CA 90045 (800) 922-8255 (213) 645-1082 FAX (213) 645·1306 

Smalltalk/ V is a "''{is tened trademark of Digitalk , lnc. Other product names""' trademarks or rel{is tered lrddemarks ol their respective holdee;. 
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Now you can let your imagination run wild. At a 
very conservative price. Because Tektronix 
introduces the first color printer that is PostScript.: 
compatible for less than $5000. 

The Phaser IT SX is great for individuals or small 
groups. It works with Windows 3.0 or Macintosh 
QuickDraw and is software-based PostScript­
compatible. It also delivers brilliant 300 dpi ther­

mal-wax color as only Tektronix printers can. 
For bigger businesses,we offer the new Phaser 

IT PX.This printer is hardware-based PostScript­
compatible with HP-GL and is licensed by 
Pantone, Inc•. It also works with Macs, PCs, and 
UNIX workstations. All at once. 

Now, say you buy an SX, your business grows, 
and you end up wishing you'd gotten the PX. No 



-- -

need to worry because all Tektronix printers are can make a statement this bold. �
upgradable so you1ll never outgrow them. Printout for printout, ad for ad, you won1t find �

And in case you didn1t notice, this entire ad was a better color printer. Calll-800-835-6100, 
created by one of our printers. That includes Dept. 131 for more infonnation.The 
the brilliant graphics you see above and rest is up to you.
the crisp type you1re reading now. Because t:.:J 
we have so much faith in our color printers, ·

The best and the brightest.we let them do their own ads. No one else 
Circle 264 on Inquiry Card (RESELLERS: 265). 
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see in over three years of product shipments, yet the 8­
mm servo system, using track offset , would allow all the 
data on those tracks to be read , while it is highly un­
likely that any DAT system could successfully recover the 
data . This is as much a function of the data format as it 
is of the servo system . Eight-mm tracks are composed of 
individual blocks of data, and if an individual block , or 
blocks , cannot be read, the error-recovery procedures 
will offset the heads and reread the track to recover the 
missing block(s) . DAT, on the other hand, must read the 
entire track in one pass, whether on the first attempt or 
during a subsequent retry , to be successful. In the exam­
ple Lion used, that appears to be impossible. 

6 . Finally , regarding the statements that quarter­
inch, half-inch, and 8-mm tape employ analog recording 
methods, while DAT uses digital recording techniques: 
None of these technologies uses analog recording ; they 
are all digital. In fact, the NRZI data encoding method 
employed by DAT was developed for, and used by, half­
inch tape more than 20 years ago . 

Grant Wilcox 
Product Manager 

Exabyte Corp. 
Boulder, CO 

The numbered sections below correspond to the num­
bered items in your letter. 

I. Since the article was published in November , DAT 
manufacturers have achieved even higher capacities of 
storage per cassette than was stated in my article. More 
than five companies have announced DAT drives with 2.5­
gigabyte storage capacity per cassette using data com­
pression. In January, my company, GigaTrend, an­
nounced the use ofa new 90-merer tape that will enable 
storage ofup to 4 gigabytes ofdata on a standard DAT 
cassette; without data compression, a 90-meter tape 
stores up to 2 gigabytes in native mode. As for the issues 
ofdata compression and extended tape , as long as data 
is backed up efficiently, reliably, and accurately, what 
difference does it make to the end user? 

2. It is deceptive to claim that the Exabyte cartridge is 
"about $25 per cartridge." When we at GigaTrend called 
Exabyte to verify this, we were rold by the direct sales 
department that a minimum order of2.5-gigabyte car­
tridges put the individual cartridge price at $40. Addi­
tionally, in checking with two Exabyte OEMs, we learned 
they are charging $60 for a 2. 5-gigabyte cartridge , not 
$25. Since GigaTrend and other DAT makers are charg­
ing $36for a 2.5-gigabyte cartridge (using data com­
pression) , DAT is still cheaper by far. 

3. The capacity ofDAT drives in production is cur­
rently 2. 5 gigabytes. In the first quarter ofthis year, the 
capacity ofDAT drives in production using extended 
tape will be over 4 gigabytes per cassette. DAT at capaci­
ties of2. 5 gigabytes using compression was formally an­
nounced by GigaTrend in July 1990. Likewise, the use of 
extended tape in DAT has been known since November 
1990. Industry analysts have been publishing announce­
ments about extended DAT tape from fi ve vendors since 
September 1990. Therefore, the 2.5-gigabyte DAT cas­
selle capacity listed in the table was an established fact. 

On August 9, 1990, 1 demonstrated GigaTrend's 2.5­
gigabyte TurboDAT and a 207K-byte-per-second transfer 
rare at a press conference. This transfer rate was 
achieved during an actual demonstration ofthe product, 

not an "expected" compression ratio, as you claim. 
4. The following excerpt from an article entitled ''The 

Case for DAT" published in the July 1990 issue of Digita l 
Desktop explaim why the Exabyte theory ofa longer 
tape path is incorrect: 

"The 8mmformat uses a tape wrap of221° around a 
drum as opposed to DAT's shorter wrap of9<f. The DAT 
wrap angle has less contact with the recording tape and 
therefore creates less friction and requires fewer compli­
cated mechanical parts to insure proper alignment. 
Given a similar drum size and speed, more surface con­
tact with a tape will create more potentially damaging 
heat on the surface ofthe tape. Additionally, a 221° wrap 
leaves 8mm tape unguided for approximately three inch­
es, which is just under the entire circumference ofa DAT 
drum. Because ofthe mechanical requirements , a nomi­
nal22JO needs about 360° ofactual wraparound. This is 
not possible on the same horizontal/eve/. 8mm tape 
must descend one level below the horizontal tape path and 
return , in order to achieve this acwal wraparound. 

"There is stress and strain both in a vertical and hori­
zontal direction on the tape using Bmm. Typically , worn 
edges are indicative ofthis type ofwrap. Conversely, 
4mm puts less strain on the tape by deviating only slightly 
from a straight vertical tape path with a 90° wrap. Also. 
a pure horizontal alignment level is maintained through 
electronic tracking , preventing any stretched edges on 
the rape. " 

5. Although the servo/read/write head ofDAT for 
computers is based on the audio version ofthe drive, Jap­
anese electronics manufacturers, not to mention Hew­
lett-Packard and GigaTape outside Japan, have modified 
the design for computer storage to achieve performance 
levels that are as yet unparalleled by 8-mm rape. 

When the servo/read/write functions ofDAT are per­
formed by the same heads , there is absolutely no chance 
ofalignment deviations. The combination ofthe track­
ing mechanism plus OAT's three levels oferror checki11g 
and correction enables error recovery that is statistically 
even higher than 8-mm tape. 

6. The analog recording method referred 10 in my ar­
ticle references the recording oftape fi lemarking. In this 
case , Exabyte uses an analog method called "physical " 
filemarks . Conversely, GigaTrend and other DAT manu­
facturers use logicalfilemarks, which is a digital meth­
od oftape filemarking.-Karina Lion 

• �The current telephone number for Micron Technology 
(December 1990 State of the Art section) is (208) 
368-4000. 

• �The correct telephone number for Monolithic Systems 
Corp. (December 1990 State of the Art section) is 
(800) 525-7661 . 

• Leading Edge (January Ask BYTE) is a subsidiary of 
Daewoo Telecomm. 

• �The correct address for Microsoft Press (January Ask 
BYTE) is Microsoft Corp ., I Mic rosoft Way, 
Redmond , WA 98052. 
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Intel Winds Up the i486 Clock to 100 MHz 

I ntel engineers have an experimental i486 running at I 00 MHz, the company 
disclosed at the recent International Solid State Circuits Conference. The 

chip is a long way from a commercial product-Intel still hasn' t banged the 
kinks out of the 50-MHz i486-but it does point toward Intel chips of the future. 
It' s also a step toward the chip maker's goal of a 100-million-transistor micro­
processor running at 250 MHz and delivering 2 billion instructions per second. 

Intel says that it has achieved this increase to 100 MHz by using a combina­
tion of new techniques. First, the chip is implemented in 0.8-micron CMOS, 
instead of the current !-micron CMOS. This alone makes the chip smaller and 
faster. More important, Intel has moved to a three-level metal design instead of 
a two-level design; this reduces gate interconnect distances and further speeds 
up the chip. Intel developed new CAD tools for laying out the chip on a three­
level process to fully utilize the third layer. 

One unusual feature of the new chip is that the clock has been implemented 
using a phase-locked loop. This allows the clock to operate more tightly and 
thus faster than previously. Clock skew has been reduced, and the setup time is 
now 1.5 ns, down from 3.0 ns; the hold time is I ns, down from 2.5 ns; and the 
overall output valid time is 7.5 ns, down from 9 ns. However. this design has its 
drawbacks. It relies heavily on the power signal coming in . Intel says that the 
PLL can lock on and operate fully in the time it takes the processor to power up . 
If the PLL couldn' t do this, then serious system errors would occur. The major 
side effect is that the chip can't use a standby mode. Since the chip also uses 8 
W of power at 100 MHz, it will not be very useful in laptop or notebook sys­
tems, as power consumption will be high and no power-saving standby mode 
can be implemented. 

Intel engineers say that they have fabricated the chip and tested it. It operated 
at frequencies of up to 100 MHz at 5 V and at room temperature. Intel expects 
that any processors it manufactures using such high speeds would be part of a 
multichip or multipackage module rather than used in a traditional circuit board 
design . 

Intel admits that many problems remain before this technology can be used in 
a commercial design. RFI noise could be a severe problem. Intel ' s John Craw­
ford said that by isolating the high-speed elements of the design on a module, 
this could be minimized, but he confessed that it is a problem Intel has not fully 
addressed. A standard heat sink with good airflow will be adequate to cool the 
processor, he said. 

A computer system based on this design would be heavily dependent on the 
performance of the cache, Crawford said. Intel designed the part with the use of 
a secondary cache in mind. Crawford acknowledged that the chip won't be quite 
three times as fast as the 33-MHz i486 but didn ' t think that the degradation 
would be significant. 

-Owen Llndemolm 

OS Shuffle Has Developers Dizzy 

T he spin doctors have been working keeping OS/2 3.0; there has since been 
overtime at Microsoft. The soft­ widespread talk that Microsoft was ne­

ware giant and its sometimes-partner glecting OS/2 to design industrial-strength 
IBM reshuffled their operating-system Windows. Then the Wall Street Journal 
responsibilities last year, with Microsoft reported that Microsoft is " dropping 

NANOBYTES �

IBM made its fortunes in propri­
etary systems, but a senior execu­
tive says Big Blue will " be the 
most open company in the busi­
ness." Senior vice president C. 
Michael Armstrong acknowledged 
in his UniForum keynote speech 

that such a state­
ment would be 
met with skepti­
cism, but he 
claimed that 
IBM is com­
mitted to being 
the leader in 
open systems. 

" There are no illusions at IBM ," 
Armstrong said. "Open systems 
are the future, and IBM' s fu­
ture is in open systems. " That 
means support for POSIX, 
XPG3, ISO, and ANSI compli­
ance, he said, but most of all, it 
means Unix. 

Unix makes for good business, 
IBM officials are finding. The 
company recently issued sales 
figures for its RISC System/6000 
workstation , saying sales have 
tallied $1 billion. 

All signs point to Apple finally 
releasing System 7.0 next month . 
At the recent MacApp Develop­
ers Association conference, Apple 
announced four tools for use with 
System 7 .0, the major new operat­
ing software for the Mac, includ­
ing release 3.0 of MacApp, the ob­
ject-oriented development system. 
MacApp 3.0 will let software de­
signers incorporate System 7.0 
features into their applications. 
Letting the tools out the door in­
dicates that the operating software 
is pretty stable. Plus, Apple likes 
to give its faithful developers a lit ­
tle something at the annual devel­
opers' conference, which is slated 
for May. This year, it's likely 
that they'll get a shiny compact 
disc containing System 7.0. 
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OS/2," an incorrect assumption that fur­
ther confused developers and users . 

Contrary to the "inaccurate specula­
tions," Microsoft says that it will not 
abandon OS/2 to focus on 32-bit Win­
dows. The company maintains that it is 
still worki ng on a portable version of 
OS/2 called OS/2 3.0 (or OS/2 NT, for 
new technology) and that it is still work­
ing on OS/2 applications. 

"We will have a high-end and a low­
end operating system offering, while 
having a single mainstream program­
ming inter face for developers," a Micro­
soft staff member said. That interface is 
now the Windows 3.0 API (for applica­
tion programming interface) but will 
eventually be the Win32 API, he said. 

This "new-technology" operating 
system, targeted for client/server situa­
tions and multiprocessor systems, will 

NEWS �
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incorporate what is being called Win32, 
an API in which 32-bit Windows pro­
grams can run directly under OS/2 3.0. 
Microsoft offic ials insist that OS/2 3.0 is 
not taking a back seat to Windows, but 
that it is rather a product for users who 
need something stronger than DOS. Al­
though some industry insiders say that 
Mi crosoft is adding the Presentation 
Manager API only to appease IBM , a 
M icrosoft representative said that " the 
PM subsystem has always been part of 
the product plans for OS/2 3 .0." 

An IBM officia l said that the Win­
dows-or-PM scenario just confuses the 
issue. "It's not a question of user inter­
face . It is a question of which operating 
environment will give you what you 
need. The choice is Windows on DOS, 
which is fine for personal applications, 
or the advanced capabilities ofOS/2." So 

OPERATING-SYSTEM SCORECARD 

With all the rumors and reshuffling, it's hard to keep track ofwhat 's what in 
the worl d ofDOS-descendant operating environmems. As it stands right now, 
here's what Microsoft and IBM have in the works. 

MICROSOFT 

OS/23.0 
• Portable to other processors 
• Runs Windows programs. courtesy of Win32 
• Small-kernel architecture 
• Supports at least four APis: DOS. 16-bit Windows, 32-bit Windows. and POSIX 
• Currently a prealpha project 

Wln32 
• Lets 32-bit Windows programs run under OS/2 3.0 
• Part of the OS/2 2.0 system kernel 
• API set will be hosted on DOS and OS/2 3.0 
• To be the "single mainstream programming interface" 

Binary Compatibility Layer (BCL) 
• A feature of OS/2 2.0 
• Allows well -behaved Windows applications to run directly, without having to be 

recompiled for 16-bit segmented Windows programs 

Windows Libraries for OS/2 
• Allows developers to relink Windows 3.0 programs to run under OS/2 1.2. 1.3. and 2.0 
• Combines functions of the BCL and the System Migration Kit 
• Includes libraries that map Windows A Pis to Presentation Manager APis 
• Version 0.9 was released in February 

DOSS.O 
• Tiny, leaving more memory for applications 
• DR-DOS-Iike memory management 
• Due any month now 

DOS6.0 
• Will have lnstallable File System. which can track and maintain links between documents 

IBM 

OS/22.0 
• The 32-bit version will support future 32-bit Presentation Manager programs 
• Also supports 16-bit PM programs 
• Multiple DOS compatibility boxes 
• Will be able to run Windows applications (without DOS box). possibly with a BCL 
• Slated to be ready sometime this year 
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Novell says that it is nearly ready 
with the etWare Loadable Mod­
ules that will allow DOS, Win­
dows, Mac, OS/2, and Unix com­
puters to share information and 
resources transparently. The new 
NetWare 3.11 will let users in­
stall the software that they need to 
run Mac and Unix clients with 
NetWare servers. The Mac NLM 
will support AppleTalk Phase I 
and 2 and will let Mac users access 
NetWare resources through the 
Mac network-client interface. Net­
Ware NFS , Novell's implementa­
tion of Sun's Network File System, 
will let NetWare 3. 11 give native 
fi le and pri nt servi ces to Unix cl i­
ents. Novell also disclosed re­
cently that it has incorporated in 
the core operating system a 
TCP/ IP implementation to allow 
multivendor internetworking with 
environments that upport TCP/IP. 
The company also has a GOSIP­
compliant fi le transfer implemen­
tat ion that link s NetWare with 
the OSI environment. 

Responding to " an emotional 
firestorm," Lotus withdrew its 
MarketPlace CD-ROM databases 
from the market. Marketplace: 
Households, a Mac-based data­
base of individuals (i .e., potential 
consumers), contained informa­
tion (name, address, age, gender, 
marital status income, dwelling 
type, purchasing prqpensity , and 
" l ifestyle" ) of about J20 million 
Americans. It did not include­
home telephone number , nor 
was it possible to earch for indi­
vidual names. However, critics 
charged that a rna s-marketed CD­
ROM database could facilitate 
abuses or privacy by making con­
sumer data easier to access and 
harder to control. 

MarketPlace was a topic of dis,­
cussion on BBSes around the c un­
try , and about 30 000 people 
call ed in to have their names re­
moved. " While we believe that 
the actual data content and controls 
built into the product preserved 
consumer privacy we couldn't ig­
nore the high level of consumer 
concern ," Lotus pre-sident Jim M 
Manzi said. t1 
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That's Intel 's. And our 
new family of Math 

CoProcessors is faster­
up to 50% for the 287XL 

In fact, working side by side with the Intel 
microprocessor already inside your computer, 
an Intel Math CoProcessor can increase the 
speed of your spreadsheet, graphics, CAD and 

database programs by as much as '500%. That's 
good to know. 

And the fact that it's made by Intel is also 
good to know. 

Because Intel developed the fi rst Math 
CoProcessor in 1982, and we 've shipped 
millions since then. Each one is manufactured 
by Intel in the world 's most advanced logic 



facili ty, and th n t ·red and r t st d again tan 
exacting set f ctit ria. 

And w can guarantee that ev ry Intel 
Math CoProcessor lives up to the indu ·uy 
hardware stan lards w h lped d velop, 
delivering the am r suits regardless of what 
type of com put r you'r d ing alculation on. 

So call Intel at (800) 538-33 3. Ask for 

Lit ratur Packet #F6 on Int l's new and im­
prov d Math oProce ·sors. And put an Intel 
Math oPro ·or in id your computer. l t' · th 
only one with th Intel name to liv up to. 

infel �
TheCotnputer Inside:.. 

©1990 Intel Corporation. 386 and 38 are trademarks of Int I Corporation. 
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will IBM do Windows? In a recent inter­
nal memo on how to deal with questions 
about operating-system strategy, IBM 
said that it " is evaluating where Win­
dows fits in the range of solutions avail­
able to our customers." 

OS/2 3.0 is currently in the prealpha 
stage; sources say that it won't ship be­
fore 1992. Mi crosoft officials confirm 
that they 've ported it to certain unnamed 
RISC machines; sources say that those 
machines are the IBM RISC System/ 
6000 and computers based on the MIPS 
R3000 and the Intel i486 with the i860. 

Many developers say that they think 

NEWS �
MICROBYTES �

Mi crosoft and IBM are still sending 
mixed signals. The perceived dispute be­
tween Microsoft and IBM is " damaging 
our ability to market products," said 
one. " We are facing a nightmare." 

So what should developers do? That 
" depends on the technical and marketing 
requirements of their product," says 
Cam Myhrvold, manager of developer 
relations at Microsoft. "If people want to 
target the largest graphical desktop mar­
ket , it is clear that Windows is the volume 
leader," he says. For the server market­
place, it' s OS/2. 

-Martin Heller and D. Barker 

Hitachi Claims Superconducting BIPS 

A !though the media hubbub over 
superconductivity has faded, re­

search continues to bring the technology 
closer to the world of useful computing. 
Scientists at Hit achi recently revealed 
detail s of a superconducting micropro­
cessor that is capable of running at I bil­
lion instructions per second (BIPS) . 

The prototype chip has a 4-bit archi­
tecture with IK bit of on-board memory 
and 500 bits of ROM. At 7 mm square 
and with only thousands of devices rather 
than the usual millions, this micropro­
cessor is obviously only the first step 
along this development track. The de­

signers employ low-inductance chip-to­
chip connections. They say that these 
connections reduce the effects of AC­
power cross talk on the l /0 signals and let 
the device operate at clock frequencies of 
around 1 gigahertz. The Hitachi team 
claims that power dissipation is only 50 
mW , but the need for cryogenic cooling 
(the current device works only when kept 
in liquid helium) negates the overall ad­
vantage . The fact that the prototype 
works at all indicates that superconduct­
ing processors will have a role to play in 
the future of computer technology. 

-Andy Redfern 

Apple Breaks the Printer Cost Barrier 

T hat headline might sound like one 
of those " headlines you'll never 

read," but Apple has in fact come out 
with two very price-conscious printers. 
One is a $1299 QuickDraw-based device 
call ed the Personal LaserWriter LS. The 
more novel model is an ink-jet printer, 
call ed the Style Writer, that prints at 360 
dpi . This machine retail s for $599. 

Canon's new StyleWriter , based on its 
bubblejet engi ne, is made in Japan for 
Apple; however. Apple has redesigned 
almost every aspect of the machine. Be­
cause this QuickDraw-based unit has a 
resolution of 360 dpi, it can generate 
gray- cale images that look better than 
those from a LaserWriter. A model that 
was shown to BYTE took about 2 minutes 
to put out a page, however. 

The StyleWriter accepts compressed 
informati on from the Macintosh via 
high-speed serial communication, but it 
decompres es each band of information 
as it comes over and prints it. This means 
that the Mac is held up from further work 
until the page is finished. Still , to many 
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users, that is an acceptable compromise 
for a printer of this price. 

The new LaserWriter LS was designed 
to print a full page of text and graphics 
using only 512K bytes of memory. The 
printer driver software compresses the 
page image information and passes it to 
the printer, which decompresses it while 
printing in bands. This printer also uses 
a serial connection and clocks the serial 
port of the Macintosh at a much higher 
rate than it normally operates at. Apple 
representatives said that it effectively 
operates at 900,000 bps. Unlike the 
StyleWriter, the LaserWriter LS receives 
the whole page from the Mac before de­
compressing and printing. Both printers 
are being shipped with TrueType and 
TrueType fonts. 

Mac Classic buyers have been hesitant 
to buy a laser printer when it costs twice 
as much as their computers. But now, the 
StyleWriter means that you can have a 
fully functional Mac and a laser-quality 
printer for a street price of about $1700. 

-Owen Llnderholm 
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Even Microsoft chairman Bill 
Gates agrees that people are con­
fused about his company's inten­
tions regarding operating systems. 
" We' re confusing the market, that's 
for sure, " he 
told a group of 
press and fi­
nancial ana­
lysts. But there 
was nothing 
co nfusing 
about hi s atti­
tude toward a 
competing op­
erati ng environment. After being 
asked whether Microsoft's Object 
Linking and Embedding technol­
ogy will do what Hewlett-Pack­
ard's NewWave already does, 
Gates said, " No, no, no, that 's 
wrong. NewWave doesn 't do 
anything." 

While some people doubt that 
PCs can gain an edge over tradi­
tional workstations, Interactive 
president Dennis Peck thinks 
otherwise. In a couple of years , 
he said in a recent interview , the 
huge Unix market wi ll be split 
between RISC (mostly , he thinks, 
SPARC) and Intel -based Unix . 
Intel's i586 chip , expected later 
this year, and the i686 will give 
Intel a lock on a vast number of 
desktops. Enhancements from In­
teractive, such as the high-priority 
effort to improve ease of use and 
administration through graphical 
applications, will keep Interactive 
the leading choice for Intel V .4, 
Peck said. 

In an effort to help deal with en­
vironmental disasters, the Na­
tional Oceanographic and At ­
mospheric Administration has 
launched a Macintosh program 
that provides quick access to 
information on chemical com­
pounds, identifie areas that might 
be affected by toxins, plots the 
course of emi sions into the air, 
and even analyzes possible acci­
dent scenarios. In addition, the 
Cameo II program can help com­
munities and businesses prepare 
detailed contingency plans for 
emergencies. 
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Has IBM Finally Gotten Its Portable Right? 

BM may finally have shaken the cur e 
of its ill-fated Portable PC . The com­

pany was expected to have brought out by 
now its new laptop that is based on the 
20-MHz 386SX processor. 

According to people who have seen it , 
the new system is very similar to the 
Compaq LTE 386s/20. It features a 60­
MB hard disk drive, a 3th-inch floppy 
disk drive , 2MB to 18MB of memory, 
and a VGA LCD screen. According to 
sources familiar with the new machine, 
the L40 SX weighs 71h pounds. 

One user at the Harvard Business 
School said that the new system's best 
feature is the keyboard. The keys do not 
travel as far as they do on a Toshiba note­
book, but the key placement is better 
than that on Toshiba or Compaq laptops, 
he said. In addition, an external numeric 
keypad is available for those who like the 

feel of a full keyboard. 
T he new notebook incorporates a 

" fuel gauge" that indicate the power re­
maining in the system's battery. The sys­
tem that wa used at Harvard also in­
cludes a 2400-bps modem and 9600-bps 
fax modem, but it was not clear whether 
this fax modem will be included a stan­
dard when the machine is released. 

As we were going to press, the price of 
the L40 SX was still a matter of specula­
tion, but sources and published reports 
estimate the cost will be near $6000. 
With mail-order SX notebooks dipping 
down below $2500 and a new wave of Far 
East notebooks on the way, sales of the 
L40 SX could depend on it s price. It is a 
fairly safe bet, however, that IBM will 
choose a list price close to that of the 
Compaq LTE ($6499). 

- Rich M alloy 

Photonics Transceiver Lets Hand-Held Systems 
Beam Data 

P en-based computers and wireless 
networking are a natural fit. One 

ot the companies putting the two together 
is Photonics (Campbell, CA) , which has 
prototyped a diffuse infrared transceiver 
that allows a mobile unit to be part of a 
network without a physical connection. 

The transceiver has a range ofapproxi­
mately 30 feet. Photonics plans to pro­
vide repeater stations to carry the signal 
even farther than that. Photonics and GO 
Corp. recently demonstrated the equip­
ment. They attached two GO systems to 
the Photonics transceivers and used the 
systems to hook into a stationary trans­
ceiver attached to it s network with Ether­
net and token-ring connections. They 
then demonstrated a remote Structured 
Query Language access to a Mac over a 
wireless link using software from Tech­
Gnosis. The transfer took a couple of 
seconds, but it was successful. 

GO's PenPoint hardware can recog­
nize network connections on its own. 
Users will be able to walk into a room 
and establish a network connection al­
most immediately. This could foresee­
ably allow instant networks of pen-ba ed 
systems in meetings, or automatic data 
transfer from a mobile unit to stationary, 
central corporate units. These connec­
tions and transfers can happen automati­
cally wit hout user input, the moment a 
user returns to the base office. 

Photonics president Dick Allen said 
that the new technology in its infrared 
transceiver will be capable of supporting 
Ethernet networking in the future at 
speeds of up to I 0 Mbps. The current 
version can transmit at I Mbps. The Pho­
tonics scheme uses its own error-correct­
ing method and does not require the re­
transmission ofdata, Allen said. 

-()wen Llnderholm 

New App le Talk Code Will Let Macs 
Tap Unix Services 

acintosh and Unix system users 
should soon be able to share ser­

vices. Apple Computer and AT&T said 
that they will jointly develop a specifi­
cation to standardize internetworking 
between Macintoshes running Apple­
Talk and Unix systems that are running 
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System V release 4. 
At the heart of the deal is agreement on 

an application programming interface 
that will allow Unix developers to write 
software that takes advantage of file­
sharing, client/server, and other Apple­
Talk network services. Source code that 

NANOBYTES 

IBM recently demonstrated a 
working prototype of a 4-pound 
portable terminal de igned to 
work with the Motorola/IBM Ar­
dis packet-radio network. The 
unnamed machine will be an­
nounced later in the year , IBM 
said. It 's based on a 286 CPU and 
runs DOS in ROM but is mostly 
intended for connection to host 
systems via 3270 emulation. 

The ruggedized device has a 
full keyboard and a backlit LCD 
screen but no hard di k drive or 
floppy disk drive; instead, it has a 
slot for credit-card- ize IC cards. 
Both an RF modem and a standard 
modem for connecting to land 
lines are built in . The portable 
terminal will enter field testing 
this summer, and IBM said it 
will be "competitively" priced 
with Motorola hand-held RF 
terminals. 

Developers who want to create 
new applications for pen-based 
computers will have to start 
thinbng in a brand new mode. 
Robert Carr. vice president of 
GO Corp. and one of the designers 
of PenPoint, advises developer 
to forget about cursors, mice, and 
other aspects of the traditi onal 
user interface. Dan Bricklin , vet­

eran program­
mer and vice 
president of 
Slate, says you 
don't have to 
be a " superpro­
grammer" 1 
design pen­
based applica­

tion , "but you do need to know 
C." Slate says that its PenApps 
development environment will let 
people write complete applica­
tion in a few weeks, while the 
Data Acces Architecture will let 
them easily integrate the PenApps 
application with even proprietary 
database . At a recent Boston 
Computer Society meeting, 
Brickli n u ed the PenApps tools on 
GO' 286-based machine to build 
a form application from scrat h. 
Hi s demonstration was aimed at 
developers who want to quickly de­
sign form applications. 
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follows the API should be portable across 
hardware lines, as long as the target sys­
tem provides services compatible with 
the API. 

Apple has agreed to implement the 
new AppleTalk API in the next release of 
its Portable AppleTalk source code , 
available under an Apple licensing pro­
gram. This API will let Mac users run 
Unix applications, such as E-mail, from 

MICROBYTES �

within the AppleTalk environment. (To 
do that now, they must run a TCPfiP pro­
tocol stack.) Pacer Software has ported 
the protocol to a variety of Unix systems, 
including System V release 4 for the 
NCR System 3000. The Apple Talk spec­
ification will be distributed by both Ap­
ple and AT&T sometime this quarter, the 
companies said. 

-TomYaaer 

C&T Develops Multiprocessing Design; 
Alternative to C·Bus 

A ttempting to provide an alternative 
to Corollary's C-Bus Intel-based 

multiprocessing architecture, Chips & 
Technologies (San Jose, CA) has devel­
oped its own multiprocessing platform 
called M/PAX. 

M/PAX and its Corollary counterpart 
both support multiple processors in a sin­
gle chassis , communicating with each 
other over a proprietary bus. But M/ 
PAX 's main advantage is the bandwidth 
of its interprocessor data channel, or 
Multi -Processor Interface; the MPI is a 
128-bit-wide bus that passes messages 
between processors. M/PAX calls for an 
additional level of cache, beyond the i486 
internal cache, to reduce the total traffic 

between the processors and to the shared 
memory pool. Up to four memory con­
trollers can be present in an M/PAX im­
plementation, permitting multiple simul­
taneous transfers . 

Chips & Technologies provides the in­
terface circuits needed for the system , 
processor , and memory modules. A 
company representative claimed that M/ 
PAX has a significant performance edge 
over Corollary's C-Bus and said that the 
SCO MPX extensions to Unix work with 
both C-Bus and M/PAX . The same rep­
resentative said that one drawback is that 
M/PAX may not support as many total 
processors as C-Bus. 

-TomYaaer 

Compaq Now Offers a Little Help for Its Friends 

C ompaq has changed its ways and 
started offering product support 

directly to end users . The computer mak­
er is also classifying its dealers accord­
ing to its ability to sell and service com­
plex networked systems. 

The moves are an effort to satisfy cus­
tomer demands for better support than 
has traditionally been available through 
the dealer channel - especially for com­
plicated multivendor systems- while 
sparing Compaq the expense and politi­
cal fallout of establishing a direct sales 
force to serve corporate buyers. 

For the benefit of customers seeking 
"advanced connectivity solutions," 
Compaq will identify a subset of its au­
thorized dealers who have the training 
and facilities necessary to sell and ser­
vice products such as the Compaq Sys­
temPro running Novell NetWare. 

The end-user support will include a 
toll -free hotline that will be available to 
any Compaq customer seeking informa­
tion about accessories, upgrades, or basic 
system configuration; and a paid service, 
called the Compaq Telephone Support 
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Agreement , that will provide high-level 
system support and problem solving. 

Compaq's new free customer support 
center is open Monday through Friday , 7 
a.m. to 7 p.m. Central time, and you can 
contact it at (800) 345-1518. The center 
will offer answers to simple questions 
about hardware configuration and setup, 
operating systems , and BASIC language 
programming, as well as problem diag­
nosis, the company says. Sales informa­
tion about upgrades, options, and dealer 
locations will also be provided. 

For more sophisticated information, 
especially concerning networked sys­
tems, Compaq will sell a telephone sup­
port contract through its dealers for 
$3000 per year. The fee covers 10 " sup­
port incidents" during the year; each re­
quest for support (assuming it merits 
high-level attention and cannot be solved 
via the free hot line) will be assigned a 
case number and a supervising engineer. 
Compaq specialists, in conjunction with 
engineers from network vendors, will 
work on the problem until they solve it. 

-Andy Reinhardt 

NANOBYTES 

NCR expects to introduce its 
notepad computer based on GO 
Corp.'s new PenPoint system in 
the third quarter of this year. The 
portable system will likely be 
based on a 386-class CPU . The 
NCR notebook will support 
handwriting recognition and mouse 
functions even when running 
standard DOS programs. NCR's 
pen can be a pointer, or, with a 
click of a button , it will emulate a 
keyboard; DOS programs won't 
know or care how the text was en­
tered because characters written 
on the pad will be forwarded to the 
keyboard buffer. 

Apple Computer has made a few 
adjustments to its Macintosh Por­
table and knocked $1000 off the 
price, but it couldn't keep the 
weight down. The biggest change 
�i �~� backlighting for the active ma­
trix LCD, which makes it easier 
to read in a variety of l ighting con 
ditions. You can turn the back­
light on or off, which is good be­
cause when it 's on. the power 
consumption goes way up. 

So that users will be able to 
run System 7.0 when it arrives, 
Apple has raised the standard 
amount of RAM it puts in the Por­
table, now offering 2-MB and 4­
MB models. The Portable with 2 
MB of RAM and a 40-MB hard 
disk drive is now $4199; with 4 
MB of RAM and a 40-MB hard 
disk drive, it 's $4699. Mac users 
we interviewed said they think 
the price is still too high, but at 
least Apple is moving it in the 
right direction. Others said that 
they're waiting to see the note­
book-size computers expected 
from Apple later this year. 

AT&T's new Unix System V 
Graphics Platform (developed y 
Quest Systems) gives a nod to a 
rival user interface. The software 
bundle comes with either the 
Open Look or OSF/Motif graphi ­
cal user interface layers. This is 
the first sign that AT&T' s competi­
tive stance in the GUl arena is 
softening, or perhaps it 's just a 
realistic response 10 market ac­
ceptance of Motif. 



eease � ' �
Finall y, ESIX System V Release 4.0, the UNIX O perating System of 

cho ice is here. Based on AT &P System V UNIX"', ESIX Release 4.0 
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Apple Asks for Airspace for Data 
Communications Service 

P aving the way for wireless net­
working, Apple Computer has pe­

ti t ioned the FCC for permission to es­
tablish a " Data Personal Communica­
tions Service." Using 40 MH z in the 
1850- to 1990-MHz bandwidth, the ser­
vice would transmit data at I 0 M bps over 
short distances (less than 150 feet) . Such 
a service could replace wired LANs 
within a workgroup. Users would send 
data between desktop systems or use 
" portable computers equipped wi th min­
iature, nonoptimum antennas." Apple 
offic ials say that they can't develop this 
new technology until the FCC "allocates 
suff icient bandwidth." 

Apple has filed the petition to " put a 
stake in the ground ," said Bill Stevens, 
manager of the Advanced Technology 
Group team working on wireless LAN 
technology. " What we are proposi ng is 

an unlicensed service with each trans­
mitter containing a call that is specific 
to that transmitter for identification," 
Stevens said. " Also, we proposed that 
the service operate in a 'listen-before­
talk' manner. This means a battery-pow­
ered device would not have to use contin­
ual power to maintain connectivity." 

Apple notes in the petition that it has 
done tests in different buildings, using 
frequency ranges of 900, 1900, 2400, 
and 5800 MHz and several modulation 
schemes. 

The proposed service would be open to 
other manufacturers who want to "con­
nect services to the non stationary user," 
Stevens said . One of those other manu­
facturers is likely to be General Magic, 
the Apple-funded company developing 
what it calls "personal communicators." 

-Larry Loeb 

Interactive Takes New Direction as Publisher 
of Unix System V Release 4 

S hedding it s role in distribution, 
AT&T 's Unix System Labs (USL) 

has signed Interacti ve Systems (Santa 
Monica, CA) as " a principal publisher of 
System V release 4 for Intel platforms." 
Intel , which is currently marketing it s 
own port of Unix V .4, said it will turn its 
V .4 business over to Interactive. 

Under thi s new arrangement , USL 
will do the Unix development, aided by 
Intel , and turn a finished product over to 
Interactive. Interactive will then package 
it and offer optional added value (like 
OSF/Motifand Ported NetWare), as well 
as handle distribution and support. 

The ramifications could be far-reach­
ing. In gaining endorsements from both 
AT&T and Intel , Interactive will position 
its packaged version of V .4 as the obvi­
ous choice-instead of the one from rival 
The Santa Cruz Operation- for Intel­
based systems. At least until AT&T se­
lects its next " principal publisher.·· 

Interactive appears to be moving away 

from developing operating systems. In­
stead, the company will use its software 
development talent to produce add-ons to 
System V .4, as well as new applications 
software. Interactive's parent company, 
Kodak, mandates one such application. 
Kodak has been investing heavily in its 
Photo CD technology , which basically 
converts photo prints into high-resolu­
tion digitized images on a compact disc. 
Kodak will market players and printers 
to accompany this technology, but Inter­
active is already well along in developing 
Unix imaging software that can expand 
the capabilities of the Photo CD. 

The company has just started shipping 
it s Ported NetWare package, an imple­
mentation of Novell's Portable NetWare 
for Unix . Ported NetWare operates on 
any 386 or 486 system running Interac­
tive Unix 2.02 or higher. The company 
has also added a menu-driven utility for 
Unix-oriented admini stration. 

-TomYaaer 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is interested in hearing about 
new technological and scienrific developments that might have an impact on microcom­
puters and the people who use them. If you know ofadvances or projects relevant to micro­
computing, please comact the Microbytes staff at (603) 924-9281, send mail on BIX to 
Microbytes, or wri te to us at One Phoenix Mill Lane, Peterborough, NH 03458. An elec­
tronic version of Microbytes, which offers a wider vari ety of computer-related news on a 
daily basis, is available on B/X. 
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3Com (Santa Clara, CA) has 
demonstrated the "fi rst commer­
cially available implementation of 
the Intermediate System-to-Inter­
mediate System (IS-IS) routing 
protocol for OSI networks." IS-IS 
is a draft standard for intra­
domain routing on OSI networks. 
Support for this capability is in­
cluded in a new version (2.0) of 
3Com's NetBuilder Brouter soft­
ware, which also has routing ca­
pabilities for Novell IPX and DEC­
net Phase IV . 3Com's brouters 
now support all the major routing 
protocols, which also include 
TCP/IP. XNS, and OSI. 

DVI meets the Mario Brothers: 
Although aimed at computer 
graphics and imaging systems, 
Intel's Digital Video Interactive 
technology will show up in a new 
generation of video games slated 
to hit arcades next fall. Data 
East USA (San Jose. CA) will 
bring out four games that use In­
tel's i750 digital video processors. 
"Over the past few years, arcade 
video games have lost some of the 
technological edge over home en­
tertainment systems," says Joseph 
Keenan, president of Data East 
USA. " DVI technology returns 
that advantage tenfold and makes 
immediately available a highly ad­
vanced multimedia computer 
technology that will be found in 
arcade systems long before its en­
try into the home marketplace." 
Data East will supply Intel with 
the video for the games. 

A new program introduced at 
UniForum will let Unix users in­
clude any type of text or binary 
data in E-mail messages. The first 
product from Alfalfa Software 
(Cambridge, MA ), call ed Poste, 
provides for multipart messages 
consisting not only of text but user­
defined enclosures as well. These 
enclosures can contain text, 
images, fax transmissions, and 
digiti zed sound. Users or third­
party developers can add new 
types as technology advances, Al­
falfa says. Poste is a graphical 
application with an OSF/Moti f in­
terface. It's likely to cost $395. 
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abmn. a ftd ly l)llrt tdllr family of (: 
a111l C:++ prodn1·1s a\'ailablr righr nov.: 

u;.ux and Macinto. lt �p �l� �a �r� �f�o �n �n �~�.� 



Some days you have �
all the time in the world. �

When the pressure is on, pour 
on the speed. With Hewlet I.­
Packard's new Lascr:Jet lll Si 
�p�r�i�n�t�e�r�~� A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 

With the Lased et IllS i, you'rt' 
up to spPed the rnomPnt you 
give the "print" command. liP's 
RISC-based formatter and the 
PCL5 printer language, with 
vector graphics and on-thc-ll y 
typeface scaling, yield fast 

results. Th is prinlt'r also n'p­
rcsents a new standard f(lr l/0 
performance with optional 
Network Printer �I�n�t �e �r�l �~�t�( �' �( �'� ('anls 
for either Ethernet or'll lkl'n Ri r1g. 

The Lascdet II lSi is specifi('all y 
designed for shared-usc envi ron­
ments. It s high -volume paper 
handling features include l wo 
500-sheet input trays and a 
monthly duty cycle nf SO,OOO 
pages. HP offers software­
selectable languagP switching 

IJp t W('('ll PC Ui and opt ioncll 
A dol)(' ' l 'ostSn i 1 ll �~� For a< id l'd 
vPrsatil it y, your opt ions includt' 



And some days you need �
the new17ppm LaserJet IIISi. �

an envelope feeder and two­
sided printing. 
Beyond speed and effici ency, 
the Laser-Jet IIISi deli vers the 
sharpest 300 dpi print quality 
yet.ln fact, HP's revolutionary 
combination of Resolution 
Enhancement technology and 
new microfine toner challenges 
the print quali ty of many 600 
dpi printers. 
The price of the new Lase1.Jet 
III Si,just $5,495; is as impressive 

as the work load it handles. If 
you're ready to pick up the pace, 
calll-800-752-0900, Ext. 2067 
for more information on the 
fastest Laser Jet printer and the 
name of your nearestauthorized 
HPdealer. 

rJ/o- HEWLETT 
a:t:.. PACKARD 

�· �s �u�~ �e�s �t �t�:�.�.�-�.� �1� U.S. Ii slpri t.:e. 4;J IH9 1 ll cw lf'U P:u: kard Company PE: 12 10 1 



NEWS �
FIRST IMPRESSIONS �

FoxPro 2.0 Engages �
the Warp Engines �

JON UDELL 

Sufficiently advanced technology, it 's beenA technology 
said, cannot be distinguished from magic. So 

called Rushmore it is with Rushmore, the code-named patent­
pending data-retrieval magic at the core of

boosts FoxPro's FoxPro 2.0. Rushmore enables the new ver­
sion of Fox Pro to wield huge sets of records at performance by 
speeds that are utterly shocking. Certain basic 

orders of magnitude operations run two orders of magnitude fa ster 
than under FoxPro 1.0 , itsel f the performance 

leader among dBASE-compatible programs. For good measure, Fox has tossed in 
interactive menu and screen generators, a Structured Query Language (SQL) 
query facil ity , a project manager, a 32-bit extended-DOS version, application 
programming interface (API) libraries for C and assembly programmers, a col ­
lection of handy new user-interface objects, and a host of useful language en­
hancements. If you hear an unusual noise this spring, it may be the sound of the 
earth shaking. Even in an industry accustomed to upheaval, FoxPro 2.0's debut 
should score high on the Richter scale. 

I maintain a small suite of appli cations under FoxPro/LAN 1.0, so my fir st 
order of business was to test these under version 2. 0 . The beta copy I used had no 
multiuser support, so I ran it on a LAN in single-user mode. (Fox says both sin­
gle-user and LAN versions will ship in the second quarter of this year .) Other 
than that, everything checked out beautifully. 

The Rushmore technology made its presence known in cases where my pro­
grams use SET FILTER TO to del iver subsets of records in response to the 
BROWSE command. Under version 1.0, subset BROWSEs tend to crawl. Only 
users with fast machines can really benefit from thi s otherwise marvelously useful 
access idiom. With 2.0, my programs could BROWSE filtered subsets with no percep­
tible strain. Almost unbelievably, that held true when I moved from my 4-megabyte 
20-MHz 386 to a lowly 640K-byte I 0-MHz 286. The world's full of such machines­
I' ve got to support a number of them myself- and Fox Pro's newfound ability to wring 
performance out of modest hardware is a godsend. Thanks to Rushmore, a new fine-

grained segment loader (which replaces I .O's 
overlay system), and a smaller root segment, 

THE FACTS low-end machines get a new lease on life . 
FoxPro2.0 
(price not set at press time) Let FoxPro Write the Code 

Although version I .O's FoxView/FoxCode tool 
Fox Software set gave savvy programmers a big head start on 
134 West South Boundary building rich user interfaces, you had to learn a 
Perrysburg, OH 43551 rather obscure meta-language to use the tools. 
(419) 874-0162 I've heard it's a good system for interactively de­
fax: (4 19) 874-8678 signing and automatical ly generating programs, 
Circle 1060 on Inquiry Card. but I've never had time to master it. For me, 

database programming is a quick-and-dirty af­

fair to which I devote a few odd hours 
stolen from offi cial duties. Under 1.0. 
the quick-and-dirty solution was to lean 
heavil y on the BROWSE command and 
avoid custom user interfaces. 

What will my next generation of Fox­
Pro applications look like? Take a look at 
photo I . After I got the hang of the new 
screen builder , I was able to whip up a 
simpli fied working version of that pro­
gram in under 2 minutes. How? FoxPro 
wrote most of it - including code to open 
database file s, set relations, and place 
and activate interface objects. Al l I did 
was interactively build the interface and 
supply a few li nes of code. "Scary." said 
one coll eague who watched the demon­
stration. 

Lik e FoxPro l .O's report builder, the 
new screen builder supports mouse-driv ­
en position ing of text and database f ields. 
It also handles new interface objects: text 
buttons, radio buttons. check boxes. 
scrol lable li sts. and mult ili ne text f ields. 
With these objects, programs wr itten 
with FoxPro can now sport the exempla­
ry character-mode graphical user inter­
face (GUI) of FoxPro itsel f. 

As with the report builder, there's a 
"quick" option that dumps fi elds and 
their names onto the screen to give you a 
head start on the design. You can elect 
sets of objects, and group and ungroup 
them. (These conveniences also carry 
over to 2.0's report builder: l. O's report 
builder didn ' t support multiple selection 
or grouping.) Double-clicking on an ob­
ject brings forward a dialog box that you 
use to specif y the object's bchavi r. In 
some cases, you won' t even need to do 
that. The default behavior may be just 
what you want, as was true for most of 
the fields shown in photo I . Note in par­
ticular the checkboxes, which map di ­
rectly to logical (true/ false) f ields in the 
database. 

The Automatic GUI 
In other cases, though, you will need 
programmatic control. All the interface 
objects become statements (vari ants of 
the@ . .. GET command) in the program 
that Fox Pro writes. These statements can 
have clauses that execute when the corre­
sponding object receives or loses the in­
put focus, and they can transmit the data 
that they soli cit to vari ables or database 
fields. The screen builder prompts you 
for these clauses and variables. and it 
then stores the code that you supply in 
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LAPTaPS.••WE ~~· IT ALL - In 1983, we introduc4 
t ­

the world's first laptop 'computer. We weJtt on to engineer built ..in software, 
' ~ j .. "I • 


.. 11~,' ,,

• l"'· 't' . '·. { 
I 

easy..to..read screensr 

-.AND NOW... 

THE NEW 
TANDY® 2810 HD 
NOTEBOOK PC,

,' 

286 Power DeskMate<!' In te rface 
The 80C286 micm­The DeskMare Graphical 

f'Tl lC('ssor nms ar User lncerf.1cc wit/> ' ''" 

/6 MHz (nr spc:<'<i ­ applications is insrallcd on 

inrenslve applicm itms rhe h:1rd drive for insw nr ­

likt- Microsolfl' on ease o( use. 

W indnws. 


Resume Mode 

VGA Graphics Lets you shut nrr and 

Brillianr clariry with 
 comt• back right where 

640 x 480 graphics and you lcfi o« - also shuts 

a sharp 16132 -gmy -' aft·. down auromarically ro 


.rove battery Me. r 

Built-In H ard Drive Ex ternal Support
20 m egabyres of 1111ernal 

A ttach a 101-key key­sroragt• for rap1d access . plus 
board, a VGA color a 3. 5" 1.44MB floppy drive. 
mon itor, a prin rer, an 

external floppy drive 

and more. 


MS-DOS® 4 .0 1 
The larcsr \'ersion o f 
MS-005 (4.01) w mes 1MB Memory 
a/reaJr installed on Expandable ro 
ch,• builr -in hard drive. fi ve m egabyres. 

,-, 

DESKTOP 
PERFORMANCE IN A6.7-lb. PORTABLE 
Continuing our tradition of innovation, the Tandy 2810 HD is a lightweight laptop for heav 
use-at the office, at home, or on the road. With extremely durable construction, it's built fc 
travel-but it can also suppoit a full,size keyboard and ~~~~- '•a•,; 
monitor for true desktop power. AT® compar;bility, uaJ V rill ~ft 
stunning VGA graphics and DeskMate® productiY - ' ·~ MERICA'S 
ity software. Only at Radio Shack. Again . TECHNtJLtJGV 

STORE SM
Rad10 Shack is a division or Tandy Corporation. Microson and MS -005/IicenSJ!d rrom Microson Co~p . AT /Reg . TM IBM Corp. 

Cli'cle 224 on Inquiry Card. 
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