


























"I could make better decisions if information were 
presented in a more stimulating way." 





Ii t] j(i) ;] MI Raphael Needleman �

The Ultimate Operating System? �
It takes more 

than a zillion›

dollar marketing 

budget to build 

the perfect 

operating system 

I spent August 24 at the beautiful Microsoft campus in 
Redmond, Washington. The weather was ideal for the 
launch of Windows 95; the clouds did a perfect imitation 
of the background graphic on the Windows 95 carton. 
Five hundred journalists and I gave up our smug attitude 
for a few hours to sit in the de facto cheering section at an 
event that reminded many of us more of a fashion show 
than a computer product launch. 

At one point, I had to restrain myself from leaping up 
in the middle of the hype and screaming, " Listen to me! 
It 's just an OS upgrade! GET A LIFE!" Later, however, 
l found myself strangely caught up in the act, laughing at 
Jay Leno 's faux-Luddite act and actually applauding 
when the big tent wall was dropped to reveal the bleach­
ers full of color-coordinated Windows programmers. 

It didn't take me long to come to my senses again, 
fortunately. All the fancy positioning and expensive mar­
keting can ' t mask the more important question of the 
Windows 95 release: How will it really impact the way 
people work? Because it 's the product, not the posture, 
that will ultimately make the difference . 

Will Win 95 take the world by storm, bringing a new 
class of users to technology? Or will the remnants of 
DOS that remain in the product push people to more 
carefully consider the Mac, which has had , as Apple is 
happy to remind us. a Trashcan icon for I 0 years al­
ready? Or worse, will the Win 95 hoopla and the enrns­
culated Rolling Stones ''Start Me Up" commercial (the 
words "You make a grown man cry" having been re­
moved from the lyrics) backfi re on Microsoft the way 
the nuns-with-beepers ads submarined OS/2? 

I have to admit that I like Win 95. I've been using it for 
several months. and it ' s pretty good for a major upgrade. 
But there 's a lot of st11ff I mi ss in this OS . 1 wish I could 
take the elements I like from all the OSes available and 
build my own. Component technology doesn ' t quite of­
fer me that flexibility yet. But if it did, here's what I'd do: 

The kernel. Oh please, let me dump this ancient half­
DOS system and build something more tight, more cross­

12 llYT E NOVEMBER 1995 

platform, more robust. Like Windows NT. 
User interface. People think I' m a Windows bigot, 

but that' s just because 1 like to use a lot of different ap­
plications, and Windows has more than anybody e lse. 
Actually, I' d trade it in for parts of the Mac OS in a heart­
beat. The Mac 's user interface is better integrated into the 
OS itself, more consistent, and easier to teach. 

Size. Why do I need 40 MB of hard disk space and 
16 MB of RAM for a single-processor, single-user OS? 
I've seen faster, smaller, and equally graphical OSes that, 
theoretically, could do everything I need. Geo Works and 
QNX come to mind . 

Networkability. My OS should be able to easily hop 
onto and off the Internet, a Novell LAN, and wireless 
services . I like Win 95 ' s capabilities in thi s arena, but 
lhe Mac and OS/2 also do well here. 

Multi-everything. I want flexibility. Thal means an OS 
architecture Lhat scales from the address book on my per­
sonal digital assistant (PDA) up to a big database server. 
I want my OS to support multiple processors (which NT 
and big-iron systems like VMS do). I want it to be mul ­
tilhreaded and multitasking (NT, OS/2, Win 95), so back­
ground processes don ' t bottleneck my whole system. I 
want it multiuser (Unix), so I can distribute some of my 
applications without requiring a full-power computer at 
each seat. Finally, it has to be multiplatform, so I'm not 
locked into Intel, Motorola, or any other chip architecture. 

Object-oriented. Object-oriented OSes (OOOSes; 
great acronym, isn ' t it ?) make for better data sharing 
among applications and. thanks to reusable components. 
easier applications development. This last bit is irnpo11ant 
because it makes programming less expensive, and when 
you spend less money on that, you can spend more on 
testing and reljability. The best OOOS we've seen here is 
NextStep, although the Newton 's OS also scores well. 

The ideal OS, of course, doesn' t exist. But to see how 
close we are to OS nirvana, check out our Special Report. 
which begins on page 73. 

And in the meantime, be thankful that there is no per­
fect OS. It means your job as a technologist is safe, as is 
mine. For now, at least.• 

RAPH AEL NEEDLEMAN, EDITOR JN CHIEF 
(rafe @well. com) 







What If You’d Had A Tip �

To Bet It All On Secretariat? �

The Kentucky Derby. The Preakness. The Belmont Stakes. The first horse 

in 25 years to sweep the Triple Crown. If you'd only known. Well, know 

this : Advanced Micro Devices is the world's second-largest producer of 

microprocessors. For 26 years, we've delivered premium performance 

without a premium price. And now AMO is launching the next generation 

K86 Superscalar·· family of Microsoft WindowSS compatible micro­

processors. This technology will dramatically change the nature of competition 

in the PC industry. Innovation like that could bring you quite a payoff. 

If It’s a good Idea. If it makes a difference. Run with It. 

AMO 
Run with it. 











Happy Anniversary 

Being a BYTE reader since way back 20 
years ago, I had a sort of special feeling 
going over your anniversary edition (Sep­
tember)--not the least of which was notic­
ing I'm 20 years older and still banging 
away on a computer keyboard. Twenty 
years is a heck of a long time. Far more 
than any other magazine, you have pio­
neered this industry. BYTE has a place of 
its own somewhere along with the Apple II 
and Turbo Pascal. 

Gus J. Grubba 
g11s@sgi.gr11bba.eom 

Reading your anniversary articles was a 
trip down memory lane. I have used or 
owned many of the computers you men­
tioned. I have special praise for the Radio 
Shack Model I 00, since it is now the heart 
and brain of my lawn-watering system. 
However, it does not use the Z80 CPU as 
mentioned in your article "Top 20 Small 
Systems." Many other Tandy machines 
were driven by the Z80, but the soul of 
the Model JOO was the 80C85. 

Richard Poitras 
Missoula, Montana 

poi/ras@montana.com 

The Model 100 did indeed use an 80C85, 
clocked at a blazing 2.4 MHz. We regret 
the error.-Eds. 

The "20 Spectacular Failures" piece Jacked 
one product worthy of inclusion-Mi­
crosoft Bob. What an oversized piece of 
dreck. I also expected to see somewhere in 
the section at least one entry regarding the 
Heathkit computers . A lot of us cut our 
eyeteeth on H-8s. You guys really seem 
to have a blind spot regarding the Heath 
company, as r pointed out the last lime 
you did this type of historic review. Put a 
big pop-up reminder in your database so 
you don ' t leave them out aga.in! 

Welbrey A. Hill 
hillw@freenel.fs11.ed11 

I am dismayed al the complete avoidance 
in your anniversary issue of any mention of 
OS/2, either in the "Most Important Soft­
ware Products" article or in "The I 0 Most 
Important Programs of Today" sidebar. 

OS/2 2. l was a revolutionary milestone 
in personal computing. The first real al­
ternative to the MS-DOS/Windows 3.x 
combination, IBM's OS offered unparal­
leled backward compatibility. The DOS 
sessions were fast , protected, and individ­
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ually customizable without having to re­
boot. OS/2 ran Windows software as well 
as native Windows seamlessly on the OS/2 
desktop--an accomplishment Microsoft 
felt was impossible. Flat memory model , 
true preemptive multitasking (even with 
legacy software), unheard-of backward 
compatibility, object-oriented desktop, and 
a vision for the future make OS/2 a revo­
lutionary product. 

As Windows 95 fa lters from over-mar­
keting and the usual bugs, OS/2 Warp be­
comes even more attrac ti ve as an alterna­
tive to Microsoft's offerings. 

Tom Robeson 
drtom@i11fi.net 

Thanks for your stimulating li st of error 
messages in the twentieth-anniversary is­
sue. From 1983 to 1990, I worked as a 

freelance writer 
and used Acorn 
Computers (6502­
based). The last of 
these machines 
died with a single 
intelligible phrase 
amongst all the 
garbage on the 
screen: "Klaatu 
Barada Nikto," 
which you may re­

member from the science-fiction classic 
The Day the Earth Stood Still. 

Grant Nightingale 
Oxford, England. 

100256.136 / @compuserve.eom 

Congratulations on the September issue. 
I can ' t, however, understand why you 
place three versions of the Apple Macin­
tosh among the top 20 small systems and 
leave out the Commodore 64. The C-64 
was a quantum leap when it appeared and 
was probably the best-selling computer of 
all time. 

On another note, I have every BYTE 
since the January 1982 edition. Any chance 
these will ever come out on CD-ROM? 

Eduardo Chaves 
Campi11as, Sao Paolo, Brazil 

clraves@ ruring. unicamp.br 

We will add your votes for Commo­
dore's 64 and Amiga in the growing bin 
of "How could you leave out such-and­
such ?" letters. Regarding back issues, 
we do have a BITE CD-ROM that goes 
back.five years. You can order one by 
calling (800) 924-6621 or faxing (609) 

426-5592. You can also scan our 
archives on our Web page (http://www 
.byte.com) or our FTP site 
(ftp.byte. com).-Eds. 

RADical Approach 

I just finished reading "The End of Pro­
gramming" (August) . The main problem 
I've experienced in using rapid applica­
tion development (RAD) is getting all the 
necessary design specifications from the 
full spectrum of clients who will use the 
new system. We solicited client input from 
the very start of our project, but as more 
and more c)jents use the actual production 
system, we ' re finding many needed re­
ftnements. And we've been getting feed­
back from some clients who say they have 
trouble adjusting to these constant refine­
ments. In order for RAD to work, you need 
a client base that is willing to provide de­
velopers with feedback on the system and 
be flexible enough to use a continually re­
fined system. Without this client partici­
pation, RAD isn ' t very effective. 

Anthony W. Hanson 
ahonsnn @halcyon.com 

BYTE Network Project 

In his "Web Search" article (September), 
Jon Udell talks about freeWAIS (the NT 
port of it) and says that "since multiple 
search terms combine with OR ... you 
depend on the selective power of a single 
term." This is only partly right: WAIS pro­
duces a ranking of result documents where 
the first entries fit the query better and the 
later entries don't fit it as well. Thus, you 
will find documents containing all search 
terms near the beginning of the ranking 
list, and documents containing few search 
terms near the end. In fact, if you access a 
WAIS server using a W AlS client, you 
will find that, in addition to the document 
title, you get a score indicating the match 
between the document and the query. 

r would also like to direct your atten­
tion to freeW AIS-sf (sf= structured fields). 
It improves somewhat upon the standard 
indexing and retrieval functions of free­
W AIS. A very important improvement of 

We want to hear from you.Address correspon­
dence to Leuers Editor, BITE. One Phoenix 
Mill LA11e, Pe1erboro11glr, NH 03458; or you 
can send E-mail via rhe In1eme1 or BlX to edi­
1ors@bix.co111. Leuers may be ediled. 
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The first PG-based computers will range from affordable (under $40001 PCs to systems 
selling for more than $10,000 

mainstream consumers. ’’We 
were able to take the Pentium 
and put it in a product that ap›
pealed to the mass market," 
says Rus Graham , Gateway 
2000’s marketing communica›
tion s manager for desktop 
products. A lthough Graham 
wouldn’tcomment specifically 
on Gateway ’s P6 product 
plans, he says that the compa›
ny ’s PC strategy would remain 
the same with the P6. 

The bad news, at least for 
vendors designing their own 
motherboards , is that Intel’s 
motherboard operation could 
commoditize the market. Some 
vendors aren ’ t satisfied with 
the Aurora ’s feature set and 
will provide more add-on slots 
and integrated components on 
their motherboards. But ven›
dors have also teamed that dif›
ferentiation achieved through 
independent motherboard de›
sign i more complex with In›
tel’s newest processor: The P6 
has about I 00 more pins than 
the Pentium, requires more 
control signals to handle mul›
tiprocess ing, and has lower 
noi se margins due to the P6 
bus’ use of modified Gunning 
transceiver logic nmning at 1.5 
volts, compared to some Pen›
tiums that run at 3.3 volts (low›
er voltage means lower noise 
margins) . Some vendors fee l 
Intel ’s motherboards give their 
compet itors an unfair advan›
tage. "Intel ’s motherboards al­
low Compaq wanna-bes," says 
Mike Lambert, Compaq vice 
president of product marketing 
in North America. But Intel ’s 

-

policy also means more ven›
dors will make P6 desktops and 
servers, which should drive 
prices down more quickly. 
Several vendors predict prices 
for fu lly loaded desktop P6 
sys tem s will drop below 
$2000 wi thin 24 months of 
the chip’s in itial release. 

Two computer makers›�
I n tergraph and Hewlett ›�
Packard- have released pre›
1 i mi nary information on �
their own P6 motherboards �
and systems. ’’The P6 will �
be excellent for Windows �
NT users," according to 
Jeff Schnabe l, product 
manager of desktop per›
sonal computer at HP 

DAVE ANDREWS (WITH ADDITIONAL REPORTING BY MARK REYNOLDS) 

S 
urprise. The first PCs based on Intel’s next-generation P6 processor 
won’t be limited to big honking application servers designed to run mas›
sive database management systems. Over the next two months, vendors 
will release a variety of PCs ranging from moderately expandable, 

low-end (for P6) desktop systems selling for under $4000 to high-end servers. Ven›
dors will also release powerful multiprocessing PC workstations suitable for 3-D 
modeling, CAD, and visualization. 

At presstime, most companies that BYTE surveyed declined to release specific information on 
their P6 plans. However, sources report that many manufacturers, including Gateway, Dell, and IBM, 
will use-in at least some of their desktop systems-the Aurora motherboard that’s manufactured 
by Intel. The Aurora board is reportedly designed for P6 systems 
that will fall into the mass market. The Aurora ’s 
intended audience explains its feature set: three 
open PCT slots, enhanced IDE instead of SCSI 
on the motherboard, no integrated sound or net.. 
working, and support for one P6 processor only. 
Because the motherboard lacks integrated net›
working and video acceleration, users will like›
ly fill the system’s first two PCI slots quickly. 

Intel’s position as a supplier of P6 mothe 
boards for desktops and servers could mean good 
news and bad news for PC vendors. The good 
news is that in today ’s highly competitive market 
with tight profit margins, a vendor using an Intel 
motherboard can bring a P6 sys tem to market 
more quickly than if they de. igned and debugged 
the motherboard themselves. Companies such as 
Gateway 2000 (North Sioux City , SD) thrive by 
integrating readily accessible, standard components 
into rel ati vely inexpensive bundles that appeal to 
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WINDOWS 95 AND NETWORK MANAGEMENT 

Still aWork in Progress �
W indows 95 has many 

enhancements that 
should improve its network 
manageability compared to 
previous versions of Windows. 
However, network managers 
moving to Win 95 will have to 
wait for a few important com­
ponents. Other features will re­
quire an upgrade to NT. 

Win 95's improved net­
working capabilities include 
built-in support for network 
protocols TCP/IP, NetBEUI, 
IPX/SPX, and PPP; easier con­
figuration when used with Plug 
and Play-compliant hardware; 
and protected-mode , 32-bit 
clients for NetWare and Mi­
crosoft networks . But work 
progresses in other areas. 

One area of Win 95 that 
should improve soon is its sup­
port for non-Microsoft net­
works and NetWare 4.x. Al­
though Win 95 supports 

NetWare 3.x (and NetWare 4.x 
through bindery emulation), 
neither Microsoft nor Novell 
currently have Win 95 clients 
that support NetWare Directo­
ry Services (NDS). Microsoft 
and Novell are both address­
ing this by developing separate 
NetWare clients that support 
NOS. Network OS vendors 
Banyan Systems and Digital 
Equipment also say they will 
release 32-bit clients for Vines 
and Path Works this fall. 

Other developers are ad­
dressing programming inter­
faces for desktop management 
Although Microsoft is a mem­
ber of the Desktop Manage­
ment Task Force (DMTF), the 
company is reportedly devel­
oping its own interfaces for col­
lecting and reporting informa­
tion about PCs on a network. 
The DMTF, which also in­
cludes Hewlett-Packard, Intel, 

Mndows NT Gets aW’mdows 95 Facerlft �

Microsoft has begun testing a very earty version of the Windows NT Advanced 
Workstation Shell Update Release (SURI that adds the win 95 Interface to NT. 
Microsoft says It was going to wait until the next major upgrade of NT-<Ode-named 
Cairo-to add the Win 95 interface but decided to accelerate that effort when 
customers said they wanted a consistent user Interface between NT and Win 95. The 
company Is not saying exacUy when It will release the SUR. Support for Plug and Play 
is currently slated for the Cairo release of NT. 

Novell, Digital Equipment, and 
IBM, has defined standards for 
several groups of components, 
including software, PC, and 
network interface cards. Spec­
ifications for other types of 
hardware are still in progress. 

Sources report that Mi­
crosoft is encouraging network 
management vendors to write 
to OLE interfaces that will pull 
information about PCs from the 
Win 95 registry. 

Although this effort could 
compete directly with the DMI, 
it appears that Microsoft will 
support other management 
techniques through a foreign 
name space that will map the 
DMTF' s Management Inter­
face calls as well as those made 
by SNMP-based programs into 
OLE calls. 

Programs such as Site In­
ventory 4.0 from McAfee As­
sociates (Santa Clara, CA) or 
CA-Paradigm Problem Man­
ager from Computer Associ­
ates (Islandia, NY) currently 
have to resort to a combination 
of querying the Win 95 registry 
and low-level "sleuthing" to 
discover what software and 
hardware components are on 
any given PC. These vendors 
say it would be easier if they 
could query PCs in a standard 
way. But there are many stan­
dards, including the DMTF's, 
Microsoft's, and another one 
from Compaq. 

"Microsoft's not supporting 
DMI is not a big thing, because 
we've had to build the discov­
ery service [of CA-Paradigm 
Problem Manager] outside of 
the DMI anyway," says Yo­
gesh Gupta, CA senior vice 
president of product strategy. 
"But as DMI becomes a viable 
standard, we'll support it." For 
other companies, the lack of 
DMI support in Windows 95 
is a big deal. 

The DMJ specification calls 
for a service layer to be present 
on a PC. This service layer, 
which DMI proponents feel 
should be integrated into all 
OSes, is a small program that 
resides locally on a PC and col­
lects information about prod­
ucts, manages the information 
in the local PC' s Management 
Informatio n Format (MIF) 
database, and passes it to man­
agement applications when re­
quested. DMI advocates had 
hoped Microsoft would include 
a DMI serv ice layer in Win­
dows 95, but that didn' t hap­
pen. "That leaves us with a 
short-term problem-how to 
deliver those management ca­
pabilities," says Ed Arrington, 
chairman of the DMTF. 

One so lution is for PC ven­
dors to add the service layer 
themselves, as Digital Equip­
ment (Maynard, MA) did with 
its new line of Celebris GL PCs 
for Win 95. But not all PC ven­
dors are supporting DMl 

Other more robust manage­
ment features available now in 
NT, such as support for event 
logging, are not planned for 
Win 95, say Microsoft officials. 
The event log provides a way 
for device drivers, applications, 
and the OS to record useful 
data for administrators. 

Jamie Lewis, president of 
the Burton Group (Salt Lake 
City, UT), a network consult­
ing firm, says it would have 
been helpful if Microsoft had 
put event logging into Win 95. 
But, he says, "Windows 95 is 
an interim step toward Win­
dows NT. NT was built to be 
that kind of robust environ­
ment." Lewis says event log­
ging is just one example of 
how , in the long term, Mi­
crosoft will target consumers 
with Win 95 and businesses 
with NT. -DLA 
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TELECOMMUNICATIONS 

Phone Lines Stymie V.34 Modems �
T oday's advanced modems push the 

telephone system to the limit , and 
users are finding to their woe that in many 
cases, 28.8-Kbps modems won't deliver 
their advertised throughput. The result: 
That blazingly fast 
28.8 V .34 modem you 
bought won't deliver 
better than 26.8 Kbps 
except under prime 
conditions. In fact, 
performance could be 
much worse. 

Even the newest 
modems with the 
amended Y.34 stan­
dard, which allows for 
speeds up to 33,600 
bits per second, won' t 
solve your speed prob­
lem. These advanced 
V.34 modems, from 
companies such as 
U.S. Robotics, AT&T 
Paradyne, and Racal-Datacom, still have to 
contend with a telephone system that was 
never meant to handle such high-speed 
data communications. 

Stephen Satchel, president of Satchel 
Evaluations (Incline Village, NV ), an in­
dependent modem-testing firm, says the 
trouble usually isn' t the quality of the cop­
per in the phone system's local loops. He 
says the problems are due to trunk com­
ponents and switches. "Their soakers, de­
signed to cut down on static, artificially 
limit the bandwidth that V.34 needs to op­
erate effectively," Satchell says. " Interof­
fice phone systems also often have artifi­
cially narrow channels that introduce 
distortion in the data channel." This means 
that even the best Y.34 modem talking to 
the same brand of modem will often top 
out at 26,600 bps. 

Another growing problem, Satchel says, 
i s that the phone companies, in their 
changeover from analog to digital circuits, 
are using digital speech compression to 
get the most voice service from existing 
Lines. That's fine for voice, but it ' s a dis­
aster for modem users because it closes 
your effective bandwidth window down 
to a maximum of 9600 bps. "Entire neigh­
borhoods are being changed over." Satchell 
says. "Modem users don' t have a way out." 
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The need for speed to access the Internet or a private remote network will fuel U.S. aftennarket 
retail sales of 28.8-Kbps V .34 modems, despite the inconsistency of data throughput. 

Indeed, for many of us, the first thing 
you'll know about the arrival of digital 
voice compression on your block is when 
your data communication slows to a fat 
baby's crawl. 

Many other factors determine how fast 
your modem can pump out data. Some of 
these, like the UART (universal asyn­
chronous receiver/transmitter) chip, are 
under your control. But other vital ele­
ments are outside your control. For exam­
ple, early-model U.S. Robotics Sportster 
modems-those with ROMs older than 
April 18, 1995-suffer from the spiraling 
death syndrome. The modem will blithely 
try to optimize the V.34 connection, but 
it ends up corrupting the connection so 
that speeds drop slowly but surely to a hor­
rific 4800 bps. lf you think you 're running 
into this problem, you can check your 
ROM with the modem command AT17. If 
you have one of the older ROMs, U.S. Ro­
botics will replace it for free; call them at 
(703) 982-5151 . 

A far more common and annoying prob­
1em, since it has no solution, is that 
modems built around the Rockwell chip 
set do not show consistent speed results, 
even under laboratory conditions. Satchel 
says he' s seen results ranging from 21,600 
bps to 28,800 bps using Rockwell-based 
modems from such popular vendors as 
Cardinal, Global Village, Hayes, Supra, 
and Practical Peripherals, with absolute­
ly no change in the testbed configuration. 

A better way to get a consistently fast 

data connection is through ISDN. The 
problem with ISDN, which can push your 
data connection up to 128,000 bps, is 
twofold . First, you can' t get ISON ser­
vices everywhere. Some Baby Bells, such 

as Bell Atlantic, are 
very ISDN-friendly; 
others, such as Nynex, 
are not. The second 
problem is that local 
regulators are very in­
consistent in their 
treatment of ISON. In 
some states, ISON is 
so heavily taxed that it 
i s utterly impractical 
for private use. In oth­
er states, ISDN may be 
no more expensive 
than an ordinary addi­
tional phone line. 

If you can't get 
ISDN, you may want 
to investigate a tele­

phone line conditioner. NAI Datacomm 
(Roswell, GA, 800 778-4479 or http:// 
naidata.com on the Web) has its VFast 
Modem family of superchargers (about 
$600 or less), which can optimize modem 
performance. However, as company offi­
cials point out, these products address only 
problems at the local loop. 

For now, we' re stuck with less-than­
perfect analog modems in an environment 
that will grow increasingly more hostile 
to high-speed performance. This should 
not prevent buyers from flocking to V.34 
modems, however (see the graph). "Some 
users, especially when accessing the In­
ternet, will take any speed improvement 
they can get," says Ernie Raper, market 
analyst for VisionQuest 2000 Associates 
(Moorpark, CA). " Even if the V.34 mo­
dem delivers 26 Kbps or 24 Kbps, that's a 
lot more data being transmitted than 14.4 
Kbps." Raper predicts that prices for Y.34 
modems will drop steadily , which will re­
sult in a minor price difference between 
14.4-and 28.8-Kbps modems. 

In the long term, ISON, clearly the op­
timal technical solution, will be the future 
of end-user data communications. For the 
next few years, though, take all claims of 
modem speed with a dose of salt. 

-Steven J. Vaughan-Nichols 



Imagine roaring through che devel­

opmen r process in a fraction of �

the time ic takes with Microsoft �

Visual C++ or Borland C++. All you �

need is new Symantec C++ 7.0 with �

full support for Windows 95 Preview �

Program, Windows NT 3.5, Windows �

3.1and DOS. 
11,.8 

THE FIRST TRULY OBJECT­�
ORIENTED C++ ENVIRONMENT. �

,"' 

Symantec C++ 7.0 is the only C++ �

char lees you architect and navigate your �

appLicacion with a dynamic Class Editor �

and graphical Hierarchy Editor. This �

ARCHITECT. NAVIGATE. BUILD. DEBUG. �

NEW SYMANTEC C++ 7.0 IS THE FASTEST WAY To Do IT ALL. �

Average of3 builds done on Pentium Processor wing the debug version ofMFC 3. 0 with 
VC++ 2.0 makefiles. Borland excluded due to lack ofsupportfor MFC. 

6.0 - the world's fu.stesr linker. and Debugging Environment (IDDE) . . . : : .. .' ..... . .. ... :: :. . 

great new sysrem incrementally parses 

your C and C++ code and displays an 

up-to-date suucrural model ofyour pro­

gram wichouc compiling. But chat's 

only the beginning. It also lets you 

modify any class's inheritance graphical­

ly. Plus it automatically locates any class 

implemencacion, and much more! 

THE NETBUILD REVOLUTION. 
Now you can build applications 

fu.stcr than you've ever imagined. With 

the new NecBuild',M you can automati­

cally distribute the build process over 

multiple computers on your l.AN, dra­

matically reducing build rimes. 

In addition , �A�p�p�E�x�p�r�e �s�s�'�~� Class­

Express'," and ProjeccExpress:• give you 

Wizard-like funccionalicy to boost your 

produccivicy. 

And co make your link-cycle light­

ning-fut, theres new 32-bir OPTLINK® 

. . . ... .. .. 
ResourceSrudio - the new OLE 2.0­

based resource edicor char supports the 

widesr range of Windows resources 

including Windows 95. 

POWER DEBUGGING FOR �
WINDOWS 3.1 AND NT. �

Symantec's lncegrated Development 

CLASS EDITOR A.No 
H !E.RARC HYED ITOR 

dramatically increase your productivity. 

N ETB U!LD 
distributes the buildprocess across net­

worked resot1rce> for thefosust build times. 

SUPPOl{f FOR WINDOWS95 
Prtview as well as Windows N T 3.5, �

Windows 3.1 and DOS. �

APPEXPRESS. CLASSEXPRESS �
A.No PROJECTEXPRESS �
automate time-consumi11g tasks. 

OPT! INK®6.0 
is thefastm linker in the world. 

IDDE WrrH 16 A.No 
32-Brr DEBUGGJ. G 

for Wrndou695 bm. NT3.5 &Wrndows3. l 

. : .. . 
Inspector View, hardware watchpoincs 

and low-level debugging. 

Of course, all of chese producciv­

ity-boos cing cools are inccgraced 

wirh a language char supports key 

scandards like ANSI C++ (excep­

cio n handling, cemplates and 

RTTI) and NT struccured excep­

tion handling. And unlike Borland, 

Symancec supports MFC and 

includes ic free. 

In shore, no other C++ lets you 

do ic all chis fast. Call che toll-free 

number below and see for yourself..--------...�I FREE D EMO CD I

I Su hew Symanttc C++ 7 0 archittcts, tJavigater, 
builds and debugs fa ster rha11

I any other C++.

I Call l -80Q-62B-4m and ask 
�1

I �;�_ �:�:�:�~ �~ : : ;:::::: �; �; �~� IC:: 
I.._Syma______mec dealer �n �~�a �m�t JOU. I _ 

Offcr\"llid in U.S.A. only. Formorrinfomurion in Cmub. all 1-800-067..Mi61, c:n. 5513. ln Au:m·W, all �2 �- �8�7�9�-�G�~�n�.� ln Europt. CJ.1131-71-35311 L Symanu:c, Net.Bu.lid :andOrrrLI NKan: tr.adcnutksmd rcgisrcrcd tOOmu.rks ofSynunrccCorpomion. �
Al l 01hcr 1r-.Wcm1rb 1n: the pmpcrryofrhcir rapcctil-c holden. All 1iglm �~�n�-�a�l�.� Developers wilh in g w UK WinJuwi 95 l' reo.•icw Prngr.am files must 'ign a lxta :igm-mcnt wid1 rcs1rinio11.s fo r 1he we of 1hQS<': fi lu. Cl 1995 Sym:u11cc Corpor.11 don. �

Circle 105 on Inquiry Card. 



September 5, 1 985 
Congratulations, it's a computer 
company! Gateway 2000 is 
born at the Waitt Family Cattle 
Farm outside of Sioux City, Iowa. 

August 1985 
"Hey, Mike ... 
call me crazy 
but I've had 
this craving all 
day to start a 
computer 
company!" 

Ted Waitt 

November 1 985 
Ted springs for 
Thanksgiving 
dinner for entire 
Gateway 
workforce (Mike 
Hammond). 

.f 

August 1985 
Ted's grandma, 
"Moma," takes a 
leap of faith and 
becomes Gateway's 
first principal 
investor securing a 
$10,000 loan. 

1986 
Gateway 2000 ships its 
first PC. 

August 3, 1986 
Shipping clerk covers for 
Ted over lunch and 
becomes Gateway's first 
sales rep. 

We will always be happ}1t but 
we will never be satisfied. 

1987 �

We are Gateway 2000. �

April 2, 1986 
The Livestock Exchange 
Building at the Sioux 
City Stockyards: 
Gateway's first home 
away from home. 

February 1988 
25 systems built 
and shipped in 
one day! All 1 0 
phones ringing 
off the hook from 
Gateway's first 
major ad in 
Computer 
Shopper, 
"Computers 
from Iowa?" 

Texas Instruments PC 
customers exchange 
Tl PCs for Gateway 
2000 IBM com­
patibles. 

February 1 987 
Ted and Mike get sick 
of looking at each 
other. Up go the first 
cubicle walls! 

1987 
Shipping clerk/Sales 
Rep can't pronounce 
"peripherals. " So we 
focus on systems and 
ship our first 286 PC 
for $2,295. 

September 1988 
Gateway sells 386-20 
PC for $2, 995, receives 
Byte magazine's Award 
of Distinction. 

September 1988 
Gateway herd finds 
greener pastures in 
Sergeant Bluff, Iowa 
(we moved there) . 

1988 
EGA color monitors•�standard on all systems. 



It started as adream, born on an Iowa farm. Today, 

10 years later, the same company that once clocked 

in by a rooster crow is recognized 

as the nation's PC industry leader. 

The Gateway 2000®secret? Give 

PC buyers aquality product, the 

latest technology, and incompa­

rable service - all at an unparal­

leled value. Our hard-working 

employees know what it takes to 

gel thejob done right. And we're 

ready Lo outdo ourselves in the 

next decade and beyond. 



1a 

r 

; a 
for May 1995 

Gateway's P5-120 
is named the 
"fastest PC in the 
world," by 
PC/Computing. 

1 .\ 

November 1 994 
New Gateway 
facility opens in 
Kansas City. 

December 1 994 
The Liberty small 
notebook makes 
its debut. 

'5 �

March 1995 
Premiere issue of 
GW2k: Gateway Magazine. 

May 1995 
Technical support completes 
12,046 calls in one day! All techs 
treated to sparkling cider in plastic 
champagne glasses. 

July 1995 
Gateway ranks first among 
Intel/Windows PC manufacturers 
in brand loyalty. 

June 16, 1995 
Gateway is first to offer 
Windows 95 as a free 
upgrade on all standard 
configurations. 

July 28, 1995 
Gateway goes 
"down under" 
to Australia. 

• � lntel111 I33MHz Pentium«> Processor 
• � 16MB EDO Perfonnance-Enhanced Memory 
• � 256K Pipelined Burst Cache 
• � 1.62GB 9ms EIDE DMA Mode 2 

Hard Drive 
• � PC! Enhanced IDE Interface 
• � Matrox«> MGA"' Millennium"' 

2MB WRAM Graphics Accelerator 
• � 6X EIDE CD-ROM 
• � 16-Bit Ensoniq111 Wavetable Sound Card & 

Altec'" Lansing Surround Sound �
Speakers vd Subwoorer �

• �TelePath111 28.8 Fax/Modem 
Communication Center 

• � 3.5" Diskette Dri ve 
• � 17'' .26dp Vivitron '" Color Monitor 
• � 9-Bay Tower Case 
• �AnyKey«>+Windows 
• � MS Mouse 2.0 
• � Microsoft«> Windows«> 95 
• � IOU' Anniversary System 

Software Collection: MS Office 95, 
�P�r�o�r�~�o�n�a�l� Edition and Generations 

• � Gateway Gold"' Premium Service 

$3999 

Designed for 

August l, 1995 
Gateway Gold 
Service and 
Support program 
unveiled . 8 0 0 . 8 4 6 . 2 0 6 1 

610 Gateway Dri ve • P.O. Box 2000 • N. Sioux City, SD 57049-2000 •Phone 605-232-2000 •TDD 800-846-1778 •Fax 605-232-2023 • FaxBack 800-846-4526 
International FaxBack Access 605-232-2561•Component Add-On Sales 800-846-2080 •Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 

I) 1995 G:llcw.iy200J. loc. G:lleway 200J.blxk·and·11ititc SJlOI design. "G" logo, "You'l'c gOl 3rrimd in !he llllliness" slogan and HandBook 3!'C rtgisltred uadcmruks, and Gaieway Gold, ColorBook and l..ibcny are 
tr.Jdcowks or �G�:�t�1 �e �1�1�~�y� 200J.Inc. The Intel Inside Logo. Imel Md Pentium are regis1<red tradcmaro or lnielCorporation. All tXher brand< and pnxluct names art trademaits e< regis1ertd ll1ldcmaiks or !heir respcctil'C 
companies. Moni100' diaj,.onaJ lne:NJmnenls indic:uc lhe size or !he cathcxle-raytube. All prices and coofigur.uions art subject to change without llOli<'< orobligatioo. Pria:s do noc include shipping C< applicable roles la'(. 
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We share the vision of being our customers' only logical choice. �

• �
1989 •
It doesn't get any 
better than this ­
standard VGA 
monitors! 

June 1989 
Gateway goes online 
with GW2k BBS. 

December 1989 
McGraw-Hill pur­
chases 386-20s and 
achieves immortality 
as Gateway's first 
major Fortune 500 
customer. 

1990 
The population of 
North Sioux City 
reaches a whopping 
2,019. 

May 1990 
Microsoft Windows 

isnow . 
standard • 
on all 
Gateway systems. 

October 1 990 
Gateway's first 486 
system hits the market 
value-priced at 
$5,295. 

• 

• �

1991 
Gateway becomes first 
company to win all four 
Computer Shopper Best 
Buy desktop awards. 

February 1 991 
Gateway is first to 
introduce non­
interlaced monitors 
on all systems. 

April 1991 
Gateway introduces 
cow-spotted boxes. 

April 1991 
Technical support 
completes a 
record number 
of 2,800 calls in 
one day! 

You've got a friend in the business. �

•�February 1992 
Customers rejoice! 
Gateway begins 
offering choice of 
application 
software with new 
systems at no 
extra charge. 

1992 
Barely seven years 
old and already 
Microsoft PC 
Manufacturer of 
the Yea r. 

March 1992 
Technical support 
holding queue is empty 
for the first time in 
company history. 

May 1992 
Going mobile 
with our first portable 
computers, including 
the HandBook, the 
industry's first 
subnotebook. 

• �

1993 
Gateway offers first 
Family PC multimed 
system for $1995. 

August 1993 
The ColorBook and 
HandBook 486 ente 
Gateway's stellar , 
product lineup...41d! 
May 1994 • 
Gateway announce. 
three-year warranty 
all desktop PCs and 
monitors. 

July 1, 1994 
Gateway opens a 
showroom in Paris, 
France. 

October 1 993 
Holy leprechauns! 
Gateway Europe se 
up shop in Dublin, 
Ireland. • 

September 1993 
Gateway introduce! 
first VESA system. 

October 1993 
Gateway offers our 
first Pentium system, 
the P5-60, for $35S 
and sweeps Com­
puter Shopper's Bes. 
Buy awards for thirc 
consecutive year. 



$2699 $2999 

Gateway 200(!© Family PC"1Systems -------------=-------­
PS-75 FAMILY PC PS-100 FAMILY PC PS-120 FAMILY PC 

I Intel®75MHz Pentium* Processor I Intel IOOMHz Pentium Processor I Intel I20MHz Pentium Processor 
I 8MB DRAM I 8MB EDO Performance-Enhanced I 8MB EDO Performance-Enhanced so FTWA RE co LL ECTI o N 

I 850MB IOms DMA Mode I EIDE Memory Memory I Microsoft®Encarta"" '95 • MS Bob.u 
Hard Drive I 1GB 9ms DMA Mode 2 EIDE I 256K Pipelined Burst Cache • MS Money 3.0 • MS Works 3.0 • MS 

I PC! Enhanced IDE Interface Hard Drive I lGB 9ms DMA Mode 2 EIDE Publisher 2.0 • MS Publisher Design 
I 32-Bit PC! Graphics Accelerator I PCI Enhanced IDE Interface Hard Drive Pack • MS Cinemania®' 95 • MS 

wt !MB DRAM I 64-Bit PCJ Graphics Accelerator I PCI Enhanced IDE Interface Bookshe1 F 95. MS Composer 
I 4X EIDE CD-ROM, 16-Bit Sound w/ 2MB DRAM I 64-Bit PCI Graphics Accelerator Collection: Beethoven, Mozan and 

Card & Altec'M ACS-40 Speakers I 4X EIDE CD ROM , 16-Bit Sound w/ 2MB DRAM Schubcn • MS Wine• MS Arcade: 
I TelePath®14.4 Fax/Modem Card & Allee ACS-40 Speakers I 4X EIDE CD-ROM , 16-Bit Missile �C�o�m�m �a �n�d �'�~ Asteroids, Tempest"; 

Communication Center I TelePath 28.8 Fax/Modem Sound Card & Altec ACS-40 Speakers Centipede®and Banlezone"' • MS 
I 3.5 " Diskette Drive Communication Center I TelePath 28.8 Fax/Modem Dinosaurs. Mayo Clinic®Family Health 
I 15" .28dp CrystalScan®Monitor I 3.5" Diskette Drive Communication Center Book • and Mayo Clinic Family 
I 7-Bay Desktop Case I 15" .26dp Vivitron"'Color Monitor I 3.5" Diskelle Drive Phamiacist. plus 31 popular MS 
I 104• Keyboard & MS Mouse 2.0 I 7-Bay Desktop Case I 17" .28 Crysta!Scan"" Color Monitor entenainment games. 
I Microsoft®Windows®95 I 104+ Keyboard & MS Mouse 2.0 I 7-Bay Desktop Case 
I • Generations Software Collection I MS Windows 95 I 104• Keyboard & MS Mouse 2.0 
I Gateway Gold '"Scrvice & Support I 

$18 9 9 I 
• Generations Software Collection I 
Gateway Gold Service & Support I$2 3 9 9 I 

MS Windows 95 
• Generations Software Collection 
Gateway Gold Service & Support 

$2899 

Gateway 2000 
Manufacturing, North 
Sioux City,South Dakota. 
is ISO 9002 Certified. 

-­• Intel 75MHz Pentium Processor I Intel IOOMHz Pentium Processor I Intel 120MHz Pentium Processor I Intel 133MHz Pentium Processor 
I 8MB DRAM I 8MB EDO Performance-Enhanced I 16MB EDO Performance-Enhanced I 16MB EDO Performance-Enhanced 
I 850MB IOms DMA Mode I ErDE Memory Memory Memory 

Hard Drive � I 850MB IOms DMA Mode I EIDE I 256K Pipelined Burst Cache I 256K Pipelined Burst Cache 
I � PCI Enhanced IDE Interface Hard Drive I !GB 9ms DMA Mode 2 EIDE I IGB 9ms DMA Mode 2EIDE 
I � 32-Bit PCI Graphics Accelerator I PCI Enhanced IDE Interface Hard Drive Hard Drive 

w/ !MB DRAM I 32-Bit PCI Graphics Accelerator I PCI Enhanced IDE Interface I PCI Enhanced IDE Interface 
I � 4X EIDE CD-ROM Drive w/ IMB DRAM I 32-Bit PCI Graphics Accelerator I 64-Bit PCI Graphics Accelerator 
I � 3.5" Diskette Drive I 4X EIDE CD-ROM Drive w/ IMB DRAM w/ 2MB DRAM 
I � 14" .28dp CrystalScan Color Monitor I 3.5" Diskelle Drive I 4X EIDE CD-ROM Drive I 4X EIDE CD-ROM Drive 
I � 7-Bay Desktop Case I 15" .28dp CrystalScan Color Monitor I 3.5" Diskelle Drive I 3.5" Diskette Drive 
I � 104• Keyboard & MS Mouse 2.0 I 7-Bay Desktop Case I 15" .28dp CrystalScan Color Monitor I 15" .26dp Vlvitron Color Monitor 
I � MS Windows 95 I 104• Keyboard & MS Mouse 2.0 I 7-Bay Desktop Case I 9-Bay Tower Case 
I � MS Works 95 I MS Windows 95 I 104+ Keyboard & MS Mouse 2.0 I 104• Keyboard & MS Mouse 2.0 
I � Gateway Gold Service & Support I MS Office 95, Professional I MS Windows 95 I MS Windows 95 

$1 5 9 9 Edition* with Bookshelf 95 I MS Office 95, Professional Edition* I MS Office 95, Professional Edition* 
I Gateway Gold Service & Support with Bookshelf 95 with Bookshelf 95 

$19 9 9 I Gateway Gold Service & Support I Gateway Gold Service & Support 

I Intel 133MHz Pentium �P�r�o�c�e �~�o �r� I TelePath 28.8 Fax/Modem Service When You Need fl I Extended On-Site Service Hours 
I 16MB EDO Perfonnance-Enhanced Communication Center I Toll-FreeTechnical Suppon 24 (6a. m.-I Op.m. Monday-Friday,

Memory I 3.5" Diskette Drive Hours A Day, 7 Days AWeek 8a.m.-5p.m. Saturdays) �
I 256K Pipelined Burst Cache I 17" .26dp Vivitron Color Monitor I Free Software �T�e�c�h�n�~�c�a�l� �S�u�p�p�o�~� I Scheduled On-Site Service �
I l.62GB 9ms DMA Mode 2 EIDE I 9-Bay 10th Anniversary Tower Case for all �G�a�t�e�w�a�y�~�p�r�~�v�1�d�e�d� operaung (2-hour appointment window)�

Hard Drive I AnyKey+ Keyboard systems & apphcauons (mcludes I 3-Year Limited Warranty
I PCI Enhanced IDE Interface I MS Mouse 2.0 Windows 95 Suppon) I Express Replacement Pans Delivery
I Matrox® MGA"' Millennium'M I l\1S Windows 95 I Industry-Leading Response Times I Club Gateway'" Membership 

2MB WRAM Graphics Acceleratorl 10th Anniversary System For �T�o�l�l�-�F�r�e�~� �S�u�p�p�o�~� I GW2k"': Gateway Magazine
I 6X EIDE CD-ROM Drive Software Collection: MS Office I I- Year On-Sile Service Agreement I Gateway Bulletin Board (BBS) Service 
I 16-Bit Ensoniq"" Wavetable 95, Professional Edition* with I Next _Busincs_s Day Response I Automated FaxBack Service 

Sound Card � Bookshelf 95 and Generations. On-Site Servtcef /Pending parts delil'ery. 
I � Allee Lansing Surround Sound I Gateway Gold Premium Service �

Speakers w/ Subwoofer $3 9 9 9 �
*MS Office 95 Professional includes MS \Vord. face/, PowerPoi111"' �
present01ion graphics program, and Acmf" database (SIO shipping charge). GSA Schedule# GS-OOK-94-AGS-5150-PSOI �

�~ Toll free from Canada 
�~� 800-846-3609 

"Yo11 'vt gor afriend in rli e business. "• 

·All Pentium PCs feature 
the ultra-fast Triton chip

�~ Toll free from Pueno Rico set and Plugand Playit= 800-846-3613 
BIOS.

Q. Printed oo �r�t�e�) �~�l �e�d\V p>pcr with ioy inks. 8 0 0 846 2061 
610 Gateway Drive• P.O. Box 2000 • N. Sioux City, SD 57049-2000 •Phone 605-232-2000 •TDD 800-846-1778 •Fax 605-232-2023 •Fax Back 800-846-4526 

International FaxBack Access 605-232-2561 •Component Add-On Sales 800-846-2080 •Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 



OPERATING SYSTEMS 

Vendors Rally �
for 64-bit Unix�

Watcom rA:++ has 111111J thinpprog1m1a11w1wm111.e. But Its integlah!d 
development emlronmenUs best described as spartan. Vlll'Sion 10.S 
chang9s that with the adtfdion of Blue �~�s Visual Programmer. 
Wllk:om ctC++ 10.S continues-the co11u1ller's"1adltlon of multipiatf91m 
devMo111111nt suplJOl'ft Althol!P It Is still lntel-CPU·imeciflc, Watcom 
ctC++ can crute 16-and 32-blt applications for �W�i�n�d�~ DOS, and 
OS/2, It can also create 32-tilt AutoCAD a11pllcations �~�n�d� NetWare 
NLML 
With 10.5, Wik:om'Dnks the Visual Pro&raJllmer Into the c0mpiler's ln­
1'1rated d8velopntent environment. Vliual Programmer proyldes rapid 
appllcation-bulldlng CIP!lbll!t!e$. similar to those In Visual Basic, to 
C++. You buUd an �a�~ by defining windows, popl!latlng the win­
dows with puShbultons, scrollbars, and other elements, alid atlacblng 
attributes and actions to the various objects.'Visual Builder then gen­

erates Mf.C..baMll.source �c�o�d�e�~�A�s you build YIJl!I' �a�p�p�l�~ in Visual 

Program,1111r, It �'�l�b�a�c�l�U�I�J�I�~�"� 
oJ: 

, ..•�:�t�=�:�:�:�:�=�:�:�'�.�~�~�~�&�:�~� �~�~�~�c�=�= �m�:�t� one else except
the Wateom �p�n�i�~ With the 
appropriate files. 
Watcom's pmlous versioh al­
lowed you to regulate con· 
IUlllplion of illik space by ... 
tlonally keeping the helP. files 

on the CO; al other fies h_adlo 
ID on your hard disk. With ter· 

slon 10,5, you can �~�I�i� �~� 

8V91Y1hlng.from the CD,'"*"' 
up lqls of �d�i�s�k�'�~ at the ex­
pense Of slightly -.er exe­
cution. I opted for the "run 
from CD" cli°'4:9 at lllltalla· 
tlon time (freeing up more 

A n impressive li st of ven­
dors has endorsed an 

initiative to develop a common 
64-bit Unix API, but it may be 
two or three years before some 
vendors release compliant 
products. The li st includes In­
tel, Hewlett-Packard, Silicon 
Graphics, Digital Equipment, 
Compaq, IBM , Novell, Oracle, 
SunSoft, and practically every­

�=�~�-�-�=�"�"�"�"�'�=�"�'� Microsoft (which ======?i=::\l has Windows 

�,�~�~�l�i�f�l�l�i�F�=�=�m�~�~�~�~�=�l�~� NT). Microsoft of­1! ficials say that the 

�m�~�~ �~�i�i�;�:�:�~�~ �~�i�i� NT file system is m � 64-bit for im­
proved perfor­
mance, but the 
company has not 

bit version of NT.�-�-�~�~�~�~�;�1�1�!�!�~ �~ �~�S�~�i� announced a 64­Unix vendors �~
The lllllor aew featllre In Wlllcom'1 

llt8st CIC++ Is tkllddltion of Ylsual 
Pl1ll!'lflllllilllols. 

than 30 MB) and Collldtfd W1th one of the few bugs In the system. Ap­
pareaQy, the executable copy of the 32-blt C compiler Is corrupti!d on 
some,coples of the CD-ROM. AsmaO batch file that I downloaded fnim 
Watcam's BBS fixed tile problem. Watcom says that release �l�0 �~ �6� 

' :... � < ' "-(. 

(which will be, Out !>Y the time you read thlsl wlD con'ect tliat problem. �
It will lie ava!Jable to.verifOn.10.5 owners at no charge. �
Watcom lia,1 also added the Watcom lnfobase.CD. It contains (alllong �
other things) technical tl!15 from Watcom's support hotline, faxllne, �
and CompuSemt forum. 1hisenormous �f�r�e�q�~�i�l�e�s�t�l�o�n�s file �
Is �~ a core dump of Watcorn's Technical Support communica­�
tions. Consequently, there's lots of non-CIC++ lnfonnation on the CD. �
Perfonmlnce of generated executables (Which Is among the best) ap­�
llNl'S unchanged. I recompiled the Bmmark benCfimark,uslllg renl!Jn . �
1o.5and ian·the �~�o�n our baseline 90-MHz PentiwJi �~�~ "'8 �
results·varfed tiy less than 5 �~�f�r�o�m scores I obtained usinga vei­�

slon 10.0-generated executable on the l8llle machine. �
Wab:om CIC++ 10.5 ls pricecJ at $350; owners.of pnMoiis Yel'sions can �
upgrade for $129; a competitive upgrade is $199. Contact Watcom �
IWalertoo, Ontario) lit 18001 265-4555 or 15191 886-3700; fax 1519) �
747-4971; on the Web, lif4>://www.wateom.com. �

hope to define a 
set of interfaces and a 64-bit C 
programming model for data 
representation to reduce the 
variability that developers face 
today in writing an application 
for several versions of Unix. 
"The real benefactors will be 
the independent software de­
velopers," says Mark Silver­
berg, group manager, Unix 
product marketing for Digital 
Equipment(Maynard, MA). "If 
developers have a single spec­
ification they can program to, 
they won't have to develop or 
maintain different 64-bit im­
plementations." Databases and 
other data-intensive applica­
tions will benefit the most from 
64-bit operation. 

The group says it will pub­
li sh the 64-bit specification by 
the end of this year; it also in­
tends to build from existing 32­
bi t APis so that today's pro­

grams will nm on future 64-bit 
operating systems. The API 
will also comply with existing 
standards such as XPG 4.2 
(also known as the X/Open 
Spec 1170), POSIX, the Sys­
tem V Interface Definition 
(SVID), the Common Desktop 
Environment (COE), and the 
X Window System. 

The 64-bit effort fo ll ows an­
other attempt to unify Unix 
around the Common Operat­
ing System Environment, an 
initiative that achieved mixed 
results. "COSE was going to 
unify systems management and 
networking, and it didn't quite 
succeed in that," says Scott 
McGregor, senior vice presi­
dent of products at the Santa 
Cruz Operation (Santa Cruz, 
CA). "But COSE succeeded in 
getting the Unix world , in­
cluding Sun, to agree on Motif 
as the basis for the Common 
Desktop Environment. That 
alone is a tremendous success 
of COSE, and it' s often for­
gotten." 

The delivery of products that 
comply with the spec is up to 
each vendor. Companies such 
as Silicon Graphics, Digital, 
and HAL Computer al ready 
have 64-bit versions of Unix, 
and the amount of work need­
ed for them to comply with the 
specification depends on how 
closely it matches current prod­
ucts . Others, such as SCO , 
don't currently have a 64-bit 
version of Unix. "SCO plans 
to ship a 64-bit OS coincident 
with Intel shipping the P7, 
which will be a 64-bit proces­
sor," McGregor says. "That's 
probably two to three years 
away from happening." 

- Dave Andrews 
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SECURITY 

Bank Robbers Go Electronic �
B ank robbers are trading in 

their firearms for a new 
weapon: computers. A nd al­
though companies are usuall y re­
luctant to admit embarrassing 
rips in security . C itibank 
(New York, NY). th e 
ba nking division of 
Citicorp, has up­
graded all security 
procedures fol­
lowing a breach of 
the bank's cash man­
agement system. In a seri es 
of break-ins, the bank 's pay­
ment system was compromi e 
(perhaps with insi llel or no less 
than the hack of the cien ury: rnore-than $ I 
million . (The ban says it eventually recovered 
most of that sum.) 

Citibank is not the onl y bank to suffer from 
electronic burglary: Security expert Arnaud de 
Borchgrave estimates that in just two months 
this year. about $300 milli on dollars has di sap­
peared. eleclronicall y. from U.S. banks. 

In July 1994, Vladimir Levin. a mathemati­
cian in St. Petersburg, Russia. befriended a for­
mer St. Petersburg bus driver who had turned 
entrepreneur in San Francisco. according to re­
cently unsealed court documents. Levin al­
legedly told his new friend he had fo und out 
how Lo wire-transfer money out of Citibank 's 
computer system. Twice already, he all egedl y 
bragged, he had squirreled substantial amounts 
into his own account in Finland. Court docu­
ments say Levin ' s coll eague became a partner in 
what would become a multinational hacker ring. 

Just a few weeks later, transfers were made to 
BankAmerica accounts held by Primorye 
(roughl y translated as "Shoreland" in Russian) 
Corp. and Shore Corp., both of San Francisco. 
The companies were owned by Levin's friend 
Jevgenij Korolkov. 

By thi s time, Ci ti corp offic ials had begun to 
suspect foul play and started questioning Ko­
rolkov. Korolkov left the country but apparent­
ly was not deterred. Instead. the two pressed on 
and recruited new partners around the globe, 
authoriti es say. By October 1994. 40 more trans­
fers were made to California. Israel. Germany. 
Holl and. and Switzerland. 

Levin, who was system administrator at AO 
Saturn, a St. Petersburg software house, has 
been advised by his attorney not to speak to the 
press. But court documents allege he accom­
plished the illegal transfers by dial ing into 
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Citibank' s cash manage­
ment system. The sys­
tem allows Citibank cus­
tomers to initiate their 
own fund transfers to oth­

er banks; daily turnover is 
about $500 billion . Author­

ities say that to avoid causing 
suspicion, Levin dialed in from 

his house in Russia late at night. 
Conducting lransactions during New York 

business hours would less likely raise alarms. 
Levin apparently used valid user IDs and pass­

words of other banks, among them Banco del 
Sud in Argentina and Bank Artha Graha in In­
donesia. How he got those passwords, given 
Citibank's extensive security, is unclear. Inside 
help seems lik ely, but Citibank claims that no 
employees were involved. Citibank officials de­
clined to discuss their security procedures with 
BYTE, but a spokeswoman said that the bank 
continuously evaluates and improves it s securi­
ty measures. 

According to Citibank. it s security system 
fl agged rwo August 1994 transfers, $26.800 and 
$304,000, as " strange." Bank officials call ed 
the FBI , who observed the electronic interl opers 
as they made their illegal transfers. U.S. offi­
cials were also assisted by telecommunicati ons 
employees in Russia who helped track the ille­
gal fund transfers to St. Petersburg, according to 
published reports. 

Citibank claims it recovered most of the ap­
proximately$ I 0 milli on in illegal transfers but 
says perpetrators were able to withdraw " less 
than $400,000" before other banks were noti­
fi ed and able to stop the transactions. Officials 
also say that at no time were any client funds 
at ri sk. 

In March, Levin was arrested in transit at 
London·s Heathrow airport. At presstime, he 
was lighting extradition to the U.S. from Eng­
land. U.S. authorities want to try L evin on 
charges of theft, forgery, and computer fraud. 
Levin's attorney, Colin Reynolds, told BYTE 
that Levin wants to return to Russia. Five al­
leged accomplices in other countries, including 
Israel, the Netherlands, and the U.S., have been 
arrested. -Udo Flohr 

WEB Technologies' Amazing 
Compression? (see ' Instant 
Gigabytes,• June 1992, 
page 45) 

In an announcement that 
sounded too good to be true, 
WEB Technologies (Smyrna, 
GA) claimed it had developed 
a compression algorithm 
that could squeeze almost 
any amount of data to less 
than 1024 bytes. The com­
pany claimed that its 
DataFiles/16 program could 
compress files larger than 
64 KB to about one-six­
teenth their original size. 
Skeptics said what WEB 
claimed was Impossible, yet 
BYTE received numerous in­
quiries from readers, many 
of whom said they felt ob­
liged to investigate WEB's 
claims however implausible. 

BYTE contacted WEB for a 
beta version of the software 
so that we could evaluate it. 
WEB at first declined to give 
us the beta, but we said we 
couldn't write a story about 
the product without one. 
WEB relented and sent us 
the beta version, which we 
tested and wrote about in 
the June 1992 issue. 

Not surprisingly, the beta 
version of DataFiles/16 that 
reporter Russ Schnapp test­
ed didn't work. DataFiles/16 
compressed files but when 
decompressed, those files 
bore no resemblance to their 
originals. WEB said it would 
send us a version of the pro­
gram that worked, but we 
never received it. 

When we attempted to fol­
low up on the story about 
three months later, the com­
pany's phone had been dis­
connected. Attempts to 
reach company officers were 
also unsuccessful. WEB air 
pears to have compressed it­
self right off the computing 
radar screen. 
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