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u1li lil :m!! Raphael Needleman �

Not Till It Flies! �
Has the PC met 

its match? Is 

the concept 

of stand-alone 

computing power 

obsolete? It is 

for some peopl e, 

but not for me. 

Lou Gerstner and Larry Elli son believe in it. M ichae l 
Dell does not. Bill Gates doesn't care, as long as he col­
lects the rent. Love it or leave it, all the archi tects of the 
computer industry are c lamoring about the concept of 
the Web PC- a low-cost, easy-to-use network terminal 
that, some people say, could replace the current model of 
power on the desktop. 

It ' s an attrac ti ve counter to an un fortunate trend: The 
price of computing is goi ng up. Pile more RAM , huge 
hard drives, larger screens, and multimedia hardware on 
top of yesterday ' s $3000 box, and suddenly you' ve got a 
$4000 budget-buster. 

Not onl y is computing more expensive in parts , it's 
more ex pensive in time. Sure, you can get bare-bones 
fun ctionali ty as soon as you unpack the thing, bu t after a 
fe w months of seri ous use, any Windows PC will be 
clogged with dead fi les and creeping toward a mainte­
nance aneurysm. 

The Web PC is supposed to change that, mainl y by 
using the Internet (or whatever the In te rnet evolves into) 
as the repository for the bulk of its code-OS, applica­
tions, and data. Things won' t get messed up as quickly, 
because end users won' t be able to c log their own com­
puting arteries. Software will be di stributed over the ' net. 
OSes will be upgraded at some central office. And you' ll 
be able to access your data from anywhere-li ke you do 
TV programming. 

For some home users and a lot of office workers , the 
concept works. Say you support I 00 workers in your of­
fice. Why should you have to support I 00 instances of a 
platfo rm that contains an OS, applications, utilities, and 
complex, convoluted hardware, when all most users do is 
word processing and E-mail ? Why not, instead, move 
toward a vari ant of termin al-based computing, where 
profess ionals maintain the central repos itory of power 
and software, and meter it out as a resource to those who 
need it? 

That's the image that proponents of the Web PC are 
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trying to sell us. Like I said, it works fo r a large group of 
home users and offi ce workers. But there are problems 
with the model. First, it 's un workable today . Second, 
there are many people fo r whom the model will never 
work. Thi rd, there's the huge cultural addiction to the 
private ownership of technology, which I won' t even be­
gin to dissect here. 

Technically, here's why the model doesn' t work today: 
In a word, it ' s bandwidth . Moving an OS and large ap­
plications across the Internet just isn' t feas ible with to­
day's phone lines or even with residential ISDN. How­
ever, once cable companies start to offer high-speed cable 
modems, thi s problem may be solved. And inside a com­
pany, the terminal model does work: Even basic, cheap, 
I 0-Mbps Ethernet is fas t enough for the majority of 
everyday corporate applications. 

The real issue, though, is the cost of bandwidth. Even 
when the infras tructure is in place to support the Web 
PC model, people will still have to pay for connectivity. 
It may simply be less ex pensive to load down a high­
powered PC with the code you need, instead of loading it 
over the ' net each time you want to use it. As complicated 
as a PC is, it works pretty well for a lot of people. Warts 
and all , a PC or a Mac is an efficient repository for ad­
vanced so ftware. 

Moreover, a lot of people need to work while unteth­
ered fro m any network . Look at the Laptop Brigade on 
your next airplane trip. Until each airliner gets a high­
speed link to the ' net, portable-computing users will re­
main tied to the ir notebooks. In that case, and in many 
similar situati ons, the current PC model looks like the 
only so lution. 

The whole concept of the Web PC is so crucial-and 
is evolving so fas t-that we've changed our editorial 
calendar to address it. We ' re working on a fea ture about 
the topic that will run next month. This month, we ' re 
covering an equally important topic : the growing use of 
the Internet to suppl ant broadcasting. The two trends are 
closely related, of course. So pay attention. The fabric of 
computing is changing as we watch. • 

RAPHAEL NEED LEMA ', EDITOR I ' CHIEF 
(rafe@well.com) 







Intel’s Pentium Pro processor delivers the performance you need. 

The Intel Pentium Pro processor. It ’s the brightest idea to hit worlc› infel.stations in a long time. For more information visitour Web site at �

http://www.intel.com/ The Computer Inside.� �

0 1995 ln1el Corporation. 











The Story Works! 

"How Software Doesn't Work" (Decem­
ber) provided a very good overview of the 
ills that software is heir to , and concise 
advice on how to avoid some of them. One 
approach, redi scovered every 
few years since the mid- I960s, 
is to document the software be­
fore any code is written. Many 
managers have found that writ­
ing user manuals at the strut of a 
project has extensive benefits . 
Software tool suppliers c laim 
their products make software 
development fast, painless, and 
foolproof. It isn ' t, and I doubt 
it ever will be. Articles like 
yours are a reminder that tools 
and technology are no substitute for care­
ful development management. 

Rod Mcintosh Shanel 
West Vancouver, B.C. 

Computer magazine editors complain 
about software quality and the increase in 
the number of bugs. Your article "How to 
Build Reliable Code" (December) offers an 
excellent way to combat this problem. 
Small vendors will profit by producing 
more reliable code-less time on technical 
support, more time to thoroughly test new 
features-and more reliable code allows 
them to compete with large softwru·e hous­
es. Your comments on features and docu­
mentation are ri ght on target! 

John A. Jackson 
President & CEO 

LWE Research, In c. 
73353.12 l @compuserve.eom. 

Recent problems with the nation's air-traf­
fic control system have been hardware 
problems and cannot be attributed to soft­
ware, as you would have your readers be­
lieve. I am working with a dedicated team 
to replace the IBM 9020e subsystem you 
cite with a modern processor retaining as 
much of the original software as possible. 
That this is a legacy system should indicate 
that the software on it, no matter how old, 
is extremely reliable. Claiming our colli­
sion-avoidance algorithms are unreliable is 
another example of ignorance, since our 
Conflict Alert software 11111s on a fast, mod­
ern CPU. While some of our software may 
have had its start in the 1970s, we have 
continually upgraded and improved its ca­
pability using methods that ensure quality. 
We cannot and will not make changes to 
the system just because it's fashionable or 
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because the current software is "old." 
Would you want us to switch platforms 
right now and run the air-traffic control 
system on Windows 95? 

Mark Kelsey 
Kelsey Sojhvare Consulting 

Northfield, NJ 
MARKe/sey@aol.com 

The age and shortcomings of 
the 9020e computers and oth­
er hardware used in the air­
traffic control system. are well 
documented. We never said 
"collision-avoidance algo­
rithms are unreliable. " 
Rather, we discussed outdat­
ed hardware and last sum­
mer'sfailures in our story 

about software reliability because the 
complexity ofdeveloping and testing a 
new generation of software is one of the 
reasons hardware upgrades have been 
delayed. We used the air-trqfjic control 
example, and many others, to show how 
widespread is our reliance on software 
that controls critical systems. 

-Alan l och, senior editor 

Party Crasher 

I rely on your usually exce ll ent articles 
about operating systems, but in "Crashing 
the Party" (Special Report , November), 
the statement "In both Windows 3.1 and 
3.5 , available memory can also become 
exhausted if more than I00 threads or 
processes are launched simultaneously" is 
simply false and appears to indicate con­
fusion about the difference between threads 
and processes and how modern operating 
systems provide multitasking. Further, if 
what you wrote were true, it would not in­
troduce "the slim poss ibility of another 
sort of calamity" but a very frequent crash­
ing, because on NT it is very easy to have 
more than 100 threads running. 

Jim Reynolds 
jreyno/d@ta1w1.111itre.org 

You are right-we managed to suggest 
that processes and threads required like 
amounts ofmemory. We should have 
limited that statement to processes. Win­
dows NT treats processes and threads 
similarly in th.at it allocates a certain 
amount ofphysical memory.for each 
process or thread object created, but it 
requires significantly less memory to 
support a thread. -Eds. 

Menu, Please ... 

In your review of HTML tools ("Web Pub­
lishing Made Easier," December), you say 
"there's no way to add rows or columns 
to a table besides using a text editor ... and 
then reimporting the new text file into Hot­
Metal. " You mi ssed the Mark up/ 
Edit_ Table menu, obviously. In the screen 
shot on page 173, you say "[Spider's] win­
dow is more representative of the Web 
page." Perhaps you missed the View/ 
Hide_ Tags and View/Hide_URLs menu , 
too? I did like your point about a Win­
dows 95 bug making it nearly impossible 
to import other formats: I assumed Rich 
Text Format import just didn't work. I 
transferred HotMetal Pro to another com­
puter running Windows for Workgroups, 
and the import worked flawlessly. 

Gene Saunders 
Se11ior systems e11gineer, Sw1Soft 

Ge11e.Sa1111ders@Ce11tral.S1111.COM 

PG Weakness 

What a wonderful world we live in. Mi­
crosoft's benevolent influence is so great 
that you counted the P6 's 32-bit opti­
mization as a technological disadvantage 
("CPU Scorecards," November). 

Dean Roddey 
Dec111_Roddey@FIDO.qmi.111ei.com 

The P6's optimizations for 32-bit code 
are not a disadvantage. But the chip 's 
poor performance when running 16-bit 
code will be a distinct disadvantage to 
anyone using Windows 95, Windows 3. 1, 
DOS, or 16-bit application software. 
There's nothing wrong with tuning a 
next-generation processor for 32-bit 
code, but lnte/ could have achieved good 
16-bit pe1fonnance as well, and without 
major sacrifices. 

-Tom R. Halfhill, senior editor 

I am in no way distressed that Intel's P6 
chip shows weakness when running 16­
bit code. Intel should abandon unneces­
sary functionality and produce chips with 
less than I00 percent compatibility with 
its earlier chips. The result would be an 
ideal chip for workstations running Win-

We want to hear from you.Address correspon­
dence to Lel/ers Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BlX to edi­
tors@bix.com. Lelle rs may be edited. 





dows NT or Unix and the basis for the next 
generation of Intel chips-a pure 32-bit, 
flat-model CPU, with binary compatibi li ›
ty for all Win32 and OS/2 applications. 

Phil Jollans 
Wolfratshausen, Germany 

100275.2756@compuserve.com 

While your suggestion would reduce the 
complexity of the P6 (Pentium Pro) and 
probably increase its performance, an­
other result would be howls ofprotest 
from x86 users. Intel 's best argument in 
favor of the x86 is its backward compati­
bility with ex­
isting soft­
ware. If you 
take that 
away, there 
would be no 
reason to buy 
anx86 chip 
instead ofa 
RISC chip. It 
will be inter­
esting to see if Intel can maintain full 
x86 compatibility in the new processor it 
is designing with Hewlett-Packard. 

-Tom R. Halfhill, senior editor 

Tourist or Native? 

Although BYTE consistently demonstrates 
hi gh editorial standards, we noted with 
concern that your Special Report "And 

One for All" (November) contained inac›
curate statements about our product, XVT. 
In particular, author Dav id Linthicum told 
readers our product was not native and 
that its functionality refl ected only the 
small set of capabilities common to all the 
GUis supported. As our product is a thin ›
layered API that ca!Js the native window›
ing system, this statement is incorrect. 

When the article says XVT does not 
contain such features as MDI and geome›
try management, it is clearly incorrect 
again. Our products contain both these fea›
tures, as well as many other features not 
common to all supported platforms, in ›
cluding portable help, printing, data struc›
tures, MVC implementation, font selec›
tion, and a set of common di alog boxes, 
to name a few. 

Dave Locke 
Director ofMarketing, XVT Software 

davel@xvt. com 

I did not intend to attack XVT or other 
portable tools but to enlighten develop­
ers on the trade-offs involved when 
building portable applications. The arti­
cle did not state that XVT was "not na­
tive," only that lowest-common-denomi­
nator (LCD) portable tools are not able 
to support all native features to remain 
portable. For instance, page 2-1 of the 
"XVT Platform-Specific Book for MS 
Windows " states: "If ... you need to pro­
vide some narive-platfonn GUI fu nction­
ality not available in the XVT Portability 

COMING UP IN MARCH 

� �CTI COMES OUT OF THE FOG 
The age of computer-telephone integration is dawning, but the dawn is pretty foggy , 
thanks to the different languages that telephony technicians and computer people 
speak. BYTE tells you how a PBX works in simple, computer›
person terms. 

� WEB COMPASS 
A BYTE Best of Show wi nner at the latest Comdex, Web �
Compass makes it eas ier to explore and search th rough the �
World Wide Web. �

• C++ COMPILERS 
Rick Grehan evaluates C++ compilers from all the major Windows vendors. 

� �WEB SERVERS 
NSTL deploys and tests six turnkey hardware/software solutions fo r setting up 
enterprise Web servers. 

� �D EVELOPING MULTIMEDIA APPLICA TIONS 
What’s new in tools for developing multimedia app lications? BYTE examines soft›
ware for pulling text, video, audio, and images together, and technologies that help 
you search and index multimedia. 

� �VIRTUAL REALITY ON THE WEB 
The Web is big, but it’s just too 2-D. The Virtual Reali ty Modeling Language makes it 
3-D. Here ’s how VRML works. 

Toolkit, then the ... code that provides 
that functionality will be non-portable." 
MDI does not appear in the "XVT 
Portability Toolkit Reference" index but 
is listed in Appendix A: "Non-Portable 
Attributes, Escape Codes, and Func­
tions" of the "XVT Platform-Specific 
Book for MS Windows." The fact is, you 
can 't be all things to all platforms and 
still provide portability. While I dis­
cussed LCD from a conceptual stand­
point, using XVT as an example, I also 
stated that "most tools fall somewhere 
between the LCD and emulation ap­
proaches." That includes XVT. 

-David Linthicum 

The Price Isn't Right 

In the December Lab Report ("16 Pen›
tiums High on Win 95"), our Austin Pow›
erPlus 133 was fortunate enough to win 
Best Overall designation . Unfortunately, 
the system price we quoted BYTE ($3807) 
was well below the actual cost. We apol›
ogize for thi s error. 

Don E. Gross 
Director ofmarketing communications 

!PC Technologies 

FIXES 

The Gopher protocol and software were 
developed at the University of Minnesota, 
not at the University of Michigan as we 
mistakenly reported in "How to Build an 
Internet App" (Programming column, De›
cember). In the same article, we located 
the Weath er Machine Go phe r serve r 
(wx.atmos.uiuc.edu) at the University of 
Indiana; in fact, it is located at the Un i›
versity of Illinois at Urbana-Champaign. 

Due to a copy-editing error in "BYTEmark 
Bug Bashed" (December), we defined LU 
as logical unit. The correct expansion is 
lower/upper, which describes the way the 
original matrix is decomposed into upper 
and lower triangular matrices. 

In "Phone Lines Stymie V.34 Modems" 
(November), the area code for U.S. Ro›
botics was incorrect. The correct number is 
(708) 982-5151. 

In "How Software Doesn’ t Work" (De›
cember) , we described the IBM 9020e 
mainframe as a vacuum-tube machine. The 
9020e is based on IBM System/360 tech›
nology and uses no vacuum tubes. � 

20 BYTE FEBRUARY 1996 



Circle 97 on Inquiry Card (RESELLERS: 98). 

To say that ViewSonic 's 
new SonicTron'" 21" (19.5" 
viewable) monitor has a 
great 
picture 
hard61 
does it 
justice. 
Actually, it 's 
better than great. Even the 
most particular CAD/CA.Ml 
CAE users and desktop 
publishers are staring in 
wide-eyed amazement. 

Our engineers went back to 
the drawing boards to create 
a monitor that delivers high 
contrast images with clarity 
and chromatic co/orfar 
more intense than anything 
close to its price range. 

"It's as easy to adjust 
as it is to look at." 

On View'" screen controls 
let you easily make 
adjustments right on the 
screen, no guesswork. 

I/you've got a question, 
just call and one of our 
engineers will answer it. 
Other SonicTron pluses 
include P{ug & PCay -t-* 
for automatic configuration 
ofthe graphics controller 
and both PC and MAC" 
compatibility. 

Call (800) 888-8583 
(Dept. 476) for a dealer 
where you can see for 
yourself. It'll blow your mind. 

Viewsonicfi �













MULTIPLATFORM COMPUTING 

PowerPCs Still a Spec on the Horizon �
"Thewaiting is the hardest part," ac­

cording to a song by Tom Petty , and 
that 's what users wi ll have to do now that 
Apple, IBM, and Motorola have released 
the PowerPC Platform specification. A 
number of hardware vendors , including 

Services (South Natick, MA), a developer 
of accounting, payroll, and production sys­
tems fo r Fortune 500 companies. "Most 
of what we do is Unix or NT, and the client 
is usually Windows. Fortune 500 compa­
nies tend to be a caut iou s bunch , the 

Canon Computer Systems, DayS tar Digi­ plu mbing is already 
tal , FirePower Systems, IPC Technolo­ in place, and the 
gies , Pioneer Electric, plumbing's not really 
Power Computing, Ra­ leaking." 
dius, and Zen ith Data Od1er administrators embrace 
Systems, say they wi ll th e PowerPC Platform concept whole­
release platform-compliant systems, but 
most of them won't appear until the second 
halfof thi s year. 

Meanwhile, Inte l and other developers 
of PC-compatible processors continue to 
bring new levels of affordab le computi ng 
power to the PC desktop. The PowerPC 
Platform (formerly known as the Com­
mon Hardware Reference Platform, or 
CHRP) provides an open industry stan­
dard that can host a variety of OSes. The 
standard provides plug-and-play capabili­
ties through the Open Firmware boot en­
vironment and the Peripheral Component 
Interconnect (PCI) 2.0 bus . 

The PowerPC' s bi-endian addressing 
capabi lities will let it run the Mac OS , 
Windows NT (but not Windows or Win­
dows 95) , AIX, Solari s, OS/2, and Net­
Ware. Th is wi ll allow you to run one OS 
and then-after reboot ing the system­
another one. Big companies may want to 
purchase a large number of systems with 
the same base configuration and let each 
department run the OS of its choice. 

Although the PowerPC alliance consists 
of several powerful companies, analysts 
say it wi ll be difficult to compete directly 
with Intel. "It' s very risky and costly to 
go head-to-head with Intel, which wi ll fight 
to the death to maintain its market share," 
says Mike Griffith , senior analyst at In ­
Stat (Scottsdale, AZ), a market research 
firm . "The PowerPC has estab li shed 
beachheads in the workstation and Apple 
markets, but these are two areas that Intel 
hasn ' t focused on." 

A lthough performance is important, 
Griffith maintains that the PowerPC al­
liance wi ll have to compete with Intel on a 
number of fronts, including production ca­
pacity, distribution , sales, and marketing. 
Intel 's aggressive pricing will make this 
task even harder, he says. 

"Unless it is considerably faster, cheaper, 
and more open to more things, I am not sure 
it will attract a lot of interest," says Dan 
Maude, president of Beacon Application 

heartedly, however. " Standardizing on a 
hardware reference platform will let us re­
duce costs and time to repair," said one 
vice president at a large investment bank in 
New York City. " Having a machine that 
can perform double or triple duty makes 
sense, and a common hardware platform 
will make it easier to service systems at 
our international offices." 

-Tom Thompson and DA 

INTERNET 

Web Forces Change 
I n hi s book The Road Ahead, Bi ll Gates predicts that the Internet wil l transform busi­

nesses worldwide . His words were prophetic for M icrosoft: Shortly after the book's 
publication, the company announced a series of initiatives to incorporate the Internet into 
its products , including the surpri se announcement that it would license Sun Microsys­
tems' Java for incorporation into its products. This announcement marked a rare depmture 
for the company, sanctioning a product that it did not buy or develop. 

Other companies-ranging from personal finance and groupware vendors to on-line 
services-are also changing their business strategies to incorporate the Internet. One ben­
efit to consumers wi ll be cheaper software. Some resellers that sell expensive, special­
ized software like CAD won't sell low-price programs, so software vendors are selling 
direct over the Internet. 

THE WEB MADE THEM 00 IT 

BEFORE 

Lotus charged $155 for its 
Notes Desktop run-time client. 

lntuit's Quicken provided 
electronic banking via private 
networks and partner banks. 

Cadkey (Windsor, CT) sold 
expensive CAD programs only 
through VARs. 

Microsoft's code-named 
Blackbird content-authoring 
program supports the Microsoft 
Network only. 

CompuServe's on-line service 
was separate and distinct from 
the Web. 

POWERPC PLATFORM HIGHLIGHTS 
• Aminimal system has a PowerPC processor, 

8 MB of RAM, 4 MB of OS ROM, an RS-232 
serial port, and an IEEE-P1284 parallel port. 
Desktops and portables (but not servers) are 
required to have 16-bit stereo. 

• 8 KB of nonvolatile RAM is required to store 
system configuration infonnation. Systems 
hosting more than one OS may require more. 

• DMA and an Open Programmable Interrupt 
Controller to handle device interrupts are 
required. 

• In a compromise to both Mac and PC vendors, 
the specification supports SCSI and IDE, IBM 
PS/2 and Apple Desktop Bus IADBI mouse in· 
terfaces, and 16550-compatible and sec 
(Mac-specific) serial ports. AMac VO ASIC 
handles Mac-specific VO. 

• The standard defines a common hardware ar­
chitecture but allows room for differentiation. 

AFTER 

Lotus lowered the price of the 
Notes Desktop client to $69. 

Intuit will offer banking over the 
Internet and America Online: it 
doesn't require Quicken. 

Cadkey will supplement its VAR 
channel by selling less 
expensive CAD software over 
the Internet. 

A new version, called Internet 
Studio, wi ll let you create 
content for MSN and the 
Internet. 

Users can choose from a range 
of Web browsers to access the 
Web via CompuServe. 
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WHY 

Lotus is feeling pressure from less 
expensive Web-based groupware. 

Rather than make money off low­
margin software only , Intuit also gets 
a small tee per transaction. 

VARs that profited by selling 
expensive CAD software wouldn't sell 
less expensive products. 

Developers believed Microsoft's 
strategy constricted them to MSN. 

CompuServe makes its money 
charging connect fees for Internet 
access, not on its browser. Users 
complained the previous policy was 
too restricting. 

I 



ERGONOMIC COMPUTING 

Alternative Input Spells Relief �

U sers are flocki ng to er­
gonomic keyboards and 

other input devices, despite the 
lack of research proving that 
these devices prevent or cure 
repetitive strain injuries (RSis). 
User feedback indicates that er­
gonomic keyboards, mice, and 
furniture provide relief from 
crippling hand, wrist, and arm 
disorders. However, keyboard 
research " is in its infancy," 
says Dr. Barbara Silverstein, 
who led OSHA's fai led effort 
to draft a standard to help pre­
vent workplace RSis. 

"If anyone thinks they are 
making a definitive statement 
about the value of the alterna­
tive keyboard in treating some­
one or in preventing disorders, 
that's stretching the current 
data," says Dr. David Rempel 
of the University of California, 
San Francisco. "Ergonomic 
keyboards reduce some of the 
known RSI risk factors ," he 
concludes, but that is "as far as 
we can go." 

While researchers debate the 
effectiveness of alternative key­
boards and other devices, oth­
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Users 
report 
that 
Microsoft's 
Natural 
Keyboard, which has 
separate keys (for each 

reduce the risk of RSls. 

ers argue that evidence hasn' t 
even proved that standard key­
boards cause RSis. Attorneys 
defending IBM argued suc­
cessfull y in four trials last year 
that scientific evidence does 
not prove that standard key­
board designs cause RSis, 
striking at the heart of the 
claims filed on behalf of thou­
sands of injured workers. 

Understanding keyboards is 
a complex research task. "That 
is because the problem is mul­
tifactoral," says Cathy Mishek 
O'Brien, president and CEO of 
Workplace Designs (Sti ll wa­
ter, MN) , which sell s the Float­
ing Arms Keyboard. " It 's hard 
to account for the many vari­
ables in workplace conditions, 
environment, and posture. An­
other variable is workplace 
stress." 

Buyers, meanwhile, are not 
waiting for a conclusive study. 
In just over a year, Microsoft 
(Redmond, WA, (206) 882­
8080) sold nearly I milli on 
Natural Keyboards. Smaller 
companies also are seein g 
gains. Company officia ls at 
Marquardt Switches (Caze­
novia, NY, (800) 282-3746 or 
(315) 655-8050; miniergo 
@marqswit ch.com), which 
sell s the MiniErgo keyboard, 
and DataHand Systems (Scotts­

dale, AZ , (602) 860­
8584 ), vendor of 

the DataHand 
keyboard, 
say that 
business is 
brisk and 
is getting 
bette r 

every day. 
Despite 
lack of 

long-term re­
search, anecdotal 

hand) that are angted inward toward the back of the ev idence from 
keyboard, puts wrists in a better position and can help users indicates 

that ergonomic in­
put devices can provide relief. 
Some editors at BYTE have 
suffered from injuries such as 
chronic tendinitis. They have 
seen improvement when 
switching �f�r�o�m �~�-�-�-�-�- �-�-�-�~� their products wi ll 
standard key- guarantee risk-free 
boards to alterna- , / computer work. 
tive devices, in - "We don' t look at 
eluding the ones ourselves as a 
pictured on thi s mouse vendor, we 
page. But the are an RSI prob­

. h · k The Contour Mouse (Contour sw1tc 1n ey- Design, 18001977•1000; fax lem solver," says 
board was not the (508) 937-2722; Steve Wang, pres-
only change: The �c�?�n�t�o�u�r�@�~�s�a�.�n�e�t�)� comes in three ident of Contour 
editors also used different sizes. One .user, a �C�~�D� Design (Lowell, 

drafter, says the pam he felt m 
better posture, the top of his hand when using a MA), developer 
took more breaks, traditional mouse disappeared and vendor of the 
performed stretch- when he switched to the Contour Contour Mouse. 
. . d Mouse. mg exercises, an , 
in some cases, took anti-in­
flammatory medicine. All of 
these changes make it difficult 
to attribute the improvement to 

the alternative keyboards alone. 
Other users say they have 

found similar improvement, al­
though some declined to be 
named. "I make my livin g at 
the computer," said one user. 
" I don' t really want prospec­
tive employers to remember 
me as a cheerleader for the 
RSI-impaired." 

In a survey of registered 
users of the Natural Keyboard, 
83 percent said the expectation 
of improved comfort was the 
top reason for purchase, says 
Keith Kegley of Mi crosoft's 
hardware accessories group. 
Microsoft also gathered data 
on user expectations concern­
ing injury prevention, but com­
pany lawyers are discussing 
how to present it, Kegley says. 
Microsoft avoids making med­
ical claims for its product. It 
even pastes a warning on the 
Natural Keyboard about the 
risk of developing RSis. 

With many keyboard-related 
RSI lawsuits pending, the mak­
ers of alternative devices are 
wary when they describe their 
products' benefits. AJI the ven­
dors tout improved comfort. 
Some of them adverti se re­
duced pain, using case studies 
of injured workers. None say 

"However, we 
also say, 'If you feel pain and 
discomfort using this mouse, 
stop using it immediately."' 

-Rob Dieterich 





SOFTWARE TRENDS 

Windows Business Applications Up, Mac Down �
1994 vs.1995 Sales 
rll'St three quarters of 1994 and1995 
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ales of Windows applications grew by 
47 percent while Mac sales declined by 

13 percent in the first three quarters of 1995 
compared to the same period in 1994, accord­
ing to the Software Publishers Association 
(Washington, DC), a trade association of desk­
top software companies. Sales of Windows ap­
plications were fueled in part by the first wave 
of Windows 95 upgrades, says Anne Griffith, 
research analyst at SPA. Sales of Mac busi­
ness appli cations such as spreadsheets, word 
processors, and presentation graphics experi­
enced a drop (see the graph) compared to 1994, 
when many Mac users upgraded to native Pow­
erPC applications. "Nothing spectacular in 
Mac business applications has been released 
since then," Griffith says. 

Finance, project management, and personal 
information managers (PIMs) saw healthy in­
creases for the Mac and Windows. The biggest 
declines were in DOS applications. Except for 
the entertainment category, sales of DOS ap­
plications were down in every category. DOS 
sales dropped 37 percent overall. 

MOBILE COMPUTING 

Notebooks Take on Rugged Challenges 
N otebooks are taking a fie ld trip. Users who need a notebook (e.g., the screen, hard drive, or keyboard) should it become dam­

or hand-held PC that can run multiple appli cations whil e aged and get a replacement the very next day, rather than wait sev­
withstanding stressfu l environmental conditions eral weeks while the notebook is in for re­
are buying rugged portables in increasing num- Rugged PCs Go Mobile pair. Officials at the company say they are 
bers (see the chart). 

Several factors are driving this trend, according 
to officials at companies such as Badger Computers 
(Tampa, FL, (813) 972-6597), Dolch (Fremont, 
CA, (510) 661 -2220), fie ldWorks (Eden Prairie, 
MN, (612) 947-0856), Itronix (Spokane, WA, (509) 
624-6600), and Texas Microsystems (Houston, TX, 
(713) 541-8200). Users in the military, heavy con­�
struction, transportation, utiliti es, and other profes­�
sions are migrating to notebooks, which run appli­�
cations ranging from word processing to custom �
�~�a�t�a� acquisition (for more information, see " Keep �
the Data Moving," December 1995 BYTE). �
These rugged computers can withstand high �
and low temperatures, water, dust, vibration, �
knd other nasty conditions. �
' Not all rugged computers are alike, how­�
ever. Some can withstand harsher conditions than others, and �
some offer extraordinary modularity. For example, fieldWorks of­�
fers a line of modular notebooks that let you remove any part �
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Units � thus finding new buyers in mobile pro­
fessionals who want a modular, rugged 
notebook that can easily withstand the 
harsh conditions of careless baggage han­
dlers and other dangers typically found in 
the business world. 

Revenue 

Sales of rugged notebooks are 
increasing thanks to their 
flexibility. 
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.fotellite · Satellite Pro 
When il comes wprice, perfomumce and value, nothing With Sare/lire Pro'" you can gel affardable CD-ROM 

comes close wrlie Sare/lire® Series. These feawre-rich and paruibiliry in amultimedia norebook. This series 
models make it possible far everyone wlu111e power and offers rhe advanced feamres and /JOlver usually 

perfomumce in an inexpensive notebook. found in much mare expensive machines. 

Satellite, Satellite Pro, Portege and Tecra. Quite possibly the best reasons there are for 

buying a portable computer. Four distinct Toshiba notebook lines assure that whatever 

�P�.�~�f�!�\�i�H�l�}�T� your needs, there's one uniquely suited to you. Toshiba portables offer uncompromised 

©1996 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
Intel Inside and Pentium Processor logos are trademarks of Intel Corporation. Product availability subject to change. 
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world. Need any more reasons? Call l,800'457,7777 for more information or a dealer near you. 

In Touch with Tomorrow 

TOSHIBA �
Toshiba. The World's Best Selling Portable Computers. 

Circle 96 on Inquiry Card. 



PROJECTION DE VICES FOR P R ESENTA TIONS 

Au Revoir, Overheads �
N ew technologies will re­

sult in portable projec­
ti on devices that integrate their 
own li ght sources and offer 
brighter displays. These de­
vices will let you more easil y 
project computer or video data 
onto a wall or screen for group 
presentations because they 
won' t require an additi onal 
overhead projector. 

T radition al projectio n 
products merge the output 
from three bulky CRTs into 
one image. These projecti on 
devices, which are often used 
fo r demonstrations at trade 
shows, solve niche projecti on 
needs, where long-term use, 
high resolution, or fast graph­
ics are needed. But such pro­
jectors are also unwieldy and 
large (they can weigh 50 
pounds or more). 

LCD-based products have 
created a whole new market 
in the last few years fo r 
portable presentations. Prod­
ucts that offer the most con­
venience through their inte­
grated li ght sources, therefore 
elimin ating the need fo r a 
panel and separate overhead 
proj ector, shou Id be the top 
sell ers in this category (see the 
chart). 

Integrated projectors result­
ing fro m a Sei ko Epson/In 
Focus Systems coll aborati on 
typify this new breed. For ex­
ample, ln Focus's Lit ePro 580 
costs less than $ 10,000 and 
weighs about l 7 pounds, yet it 
projects bright and clear di s­
plays. " This is still a relati vely 
small industry, and [the LitePro 

The fastest.growing category In the pl'O)ection display market Is for integrated LCD 
projectors, according to Paciflc Medill �~�i�a�t�e�s�.� 

580] has made a big impact," 
says Bill Coggshall , a proj ec­
ti on market analyst at Pacifi c 
Media Associates (Mountain 
Vi ew, CA). 

To generate clearer images, 
the Lit ePro 580 uses three 
monochrome LCDs instead of 

one color LCD (each Lit ePro 
LCD is filt ered once, instead 
of fi ltering a single LCD three 
times). The three images are 
then recombined into a single 
color image. 

The Li tePro 580 is the fi rst 
integrated proj ector to use 
LCDs fabricated with a high­
temperature polysili con pro­
cess. This process supports the 
fabrication of dri ver electronics 
on the same substrate as the 

BYTE Gives Away Car to Lucky Winne1· 
BYTE congratulates Ronald D. Bell (Green Valley, AZ), winner ofour 
Mobile Office ofthe '90s Srneepstakes. He gets a 1011 ofstuff, i11cludi11g a 
1996 Mitsubishi Ga/ant LS, a Tadpole P)OOO notebook, Mobile 
Assista11t Route Guidance System from Solid Compu1ers, membership to 
CompuServe for one year, a cell ular phone, software from Berkeley and 
Acce/1/, and a PC Cardfrom Megaher1z. Happy mobil e co111puti11g! 
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l ight-controllin g transistors, 
which cuts the size of a display 
roughl y in half. Perhaps in a 
year or two, companies will 
migrate to a low-temperature 
polysili con process, which has 
the same advantages as the 
high-temperature method but 

uses cheaper glass substrates 
rather than quartz substrates. 

Integrated projectors that use 
amorphous sili con thin- film 
transistors (TFTs) could also 
get a boost with a technology 
recently un veil ed by Sharp 
call ed Sharp2 '96. The compa­
ny's new processes increase the 
amount of li ght that can pass 
through an LCD (aka the aper­
ture rati o), which permits even 
brighter displays. 

T he company has already 
achieved an excell ent 60 per­
cent aperture rati o (today's lap­
tops achieve about 40 percent 
to 50 percent aperture rati os 
per pi xel), but the new process 
will increase this to 75 percent. 
Integrated projectors that use 

this new technology with 6.4­
or 8.4-inch di splays are ex­
pected by the middle of the 
year. 

A vari ety of new projectors 
based on Texas Instrument's 
Di gital Mi cromirror Di splay 
(DMD) technology should also 

appear this year. DMD s are 
semiconductor chips that are 
made up of an array of thou­
sands of tiny mirrors that can 
be tilt ed with the application 
of a small voltage. After years 
of development and reli ability 
testing, TI is ramping up pro­
duction to supply DMDs for a 
host of projection products. 
M arket leaders In Focus, 
nVi ew, and Proxima have all 
I icensed the technology. 
DMD s promise high resolu­
ti on and bright displays. 

All en All ey, vice president 
of corporate development and 
engineering at In Focus, says 
that these new technologies 
will . lead to integrated pro­
j ecti on products at several 
price-performance points. He 
says amorphous sili con prod­
ucts and single-chip DMD ­
based products will occupy 

the low end. Polysili con LCD 
products will take the mid­
range, and th ree-chi p DMD 
projectors will occupy the high 
end. However, given that many 
technologies for integrated pro­
jectors are still under develop­
me nt, vendors co uldn' t say 
how quickl y prices will drop. 

Despite the uncertainties, an­
alysts predict that integrated 
projectors will breathe new li fe 
into the proj ecti on market. Pa­
cific Media Associates predicts 
that sales fo r all display prod­
ucts will increase by about 28 
percent thi s year over 1995, 
compared to a 51 percent jump 
in integrated projection devices 
over the same period. 

-Chris B. Chinnock 



where would the most powerf ul 
development tool be withou t the recycling 

genius of edwin hoogerb eets? �
If Edwin Hoogerbeets 
were a develope1; he'd be 
a proud man . Because new 
Microsoft® Visual C++ 4.0'" 

is based on the very 
principle he lives by : 
Ne l1er create.from scratch. 

Who is Edwin Hoogerbeets? 

A recyc ling genius who sees every 

used object as an opportun ity for 

creat ive br illi ance . The same way 

a deve loper might if he or she 

used new Visual C++ 4.0. No other 

deve lopment tool offers such 

reusabi lity, allowing you to deliver 

more robust applications in less t ime. 

be a gen ius to do it. The new 

Component Gallery al lows you 

to store and reuse your own C++ 

components and OLE contro ls, as 

wel l as 3rd -party components. And, 

MFC 4.0 gives you more than 150 

classes and 120,000 lines of code 

you don't have to write or test. 

The new Developer Studio mal1es 

reuse intu itive. Wit h ClassView. 

you can view the relat ionships 

between cl asses. You ' ll even 

l1ave one-c lick access to the MSDN 

Deve lopment Library, Microsoft 

Visual Test, Fortran PowerStation . 

and Microsoft Visu al SourceSafe"' 

version contro l system. And of 

course , expanded C++ language 

support, including namespaces and 

RTII, gives you added flexibility. 

Now that you have a better idea of 

what 's possible when you recycle, 

start with a Visual C++ Subscription , 

which includes the Visua l C++ 

development system 4.0, plus 

t11ree add it ional Subscription 

Releases shipped automatica lly. 

For more information about the 

Visual C++ 4.0 Subscription , or to get 

you r free Deve loper Roadmap CD, 

ca ll (800) 719-5577, Dept. 7FQ. 

You can also get information at 

http://www.microsoft.com/visualc 

or by ca ll ing one of the resell ers 

li sted below. Who knows? You 

just might become the next 

Now you can recyc le just about 

anything-but yo u don 't have to 

Edwin Hoogerbeets . 

Component Gallery. 
Quick access to OLE 
controls and reusable 
C++ components. 

MFC 4.0 Library. 
Adds latest support for 
Windows® 95 controls. 

Client-Server Support. 
Built-in Jet database 
engine and ODBC 
support to access 
enterprise data. 

Custom AppWizard. 
Now create your own 
Apf}Nizard for your 
unique application 
needs. 

Multiple Platform 
Support. Target Intel,® 
RISC,* and Macintosh®* 
plafforms with a single 
codebase. 

ASAP Software Express 
(800) 883-2911 

Programmer's Shop 
(800) 446-1185 

Programmer's Paradise 
(800) 892 -1187 

Software Spectrum 
(800) 840-8194 

MictOSoft · 
j �w�1�t�f�R�~� oo vou W A Nl ro c o TO DAY r j 

"'Versions of Visual C++ 4.0 for RISC and 
Macintosh available separately. © 1995 
Microsoft Corporation. All rights reserved. 
Microsoft and Win dows are registered 
trademarks and Visual C++, Visual Source­
Safe and Where do you want to go today? 
are tradem<.rks of Microsoft Corporation. 
Intel is a registered trademark of Intel 
Corporation. Macintosh is a registered 
trademark of Apple Computer, Inc. 
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MULTI ME D IA PCS 

Home PC Sales Pass Peak �
consecutive quarters (i.e., the fi rst and 
second quarters in 1995). Furthermore, U.S. Home Multimedia PC Shipments 
a random-dial survey of I0,000 homes 
shows that 66 percent said they have 
no plans, now or in the future, to buy a 
computer. 

Ryon attributes the phenomenal 
growth in recent years of multimedia 
PCs to extensive corporate layoffs, 
which di splaced workers who then be­
gan new careers as consultants and 
contract workers. Workers that were 
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not laid off also 
bought home 
PCs to handle the 
increased work 
load by worki ng 
at ni ght. Ryon's 

Home PC sales declined following sharp increases in 1994. adv ice to ven­

P C vendors' dreams of putting a com­
puter in every home may take longer 

to reali ze than fir st expected. Common 
wi sdom says PCs have only started to pen­
etrate the home market and that the sales 
growth in recent years will continue. Not 
so, says Bruce Ryon, a PC analyst at Data­
quest (San Jose, CA). M ulti media PC shi p­
ments in the U.S. market declin ed fo r two 

dors: Focus on 
repeat sa les to 

existing customers. 
PC vendors should 

also pursue markets 
outside of the U. S. 
According to Lin k 
Resources' (New 
Y ork , NY ) Global 
New Medi a Con­
sumer Study, con­

sumer PC shipments in the Asia-Pacifi c 
Rim and European markets will outpace 
those in the U.S. by 54 percent in 1997 
($34 billi on compared to $22 billi on). 

That gap will increase even more by the 
year 2000, when the consultancy forecasts 
sales of $48 billi on compared to $27 billi on 
in the U.S. Countries with relati vely low 
PC penetrati on in the household include 
France (22 percent), the U.K. (25 percent), 
Japan (2 1 percent), Germany (30 percent), 
and China (7 percent). -Matt Trask 

Few Workers Telecommute ............... but Many Could �
�~� Don 1--\"ort< or 

don't know: 
5%.-.....,

/"' 

�~� 

Job requires full-time, �
Have not telecommuted: on-site presence: �

91% 69% 

Although almost a quarter of 820 adults surveyed for U.S. News & World Report 
think they could telecommute at least part-time, only 9 percent have done so. 
One possible reason: 69 percent said the clearest advantage to working at the 
office instead of telecommuting was having access to technology such as the 
copier or fax machine. Having a PC at home with a scanner and fax/modem could 
address that problem. But 64 percent also said interaction with coworkers is a big 
advantage of working at the office. 

S OFTW A R E MAINTENANCE 

Year 2000 Promises Strange Days Ahead �
W hat's in a date? Oh, 

about $400 billi o n. 
That' s how much analysts say 
w ill be spent worldwide ad­
dressing the notori ous year 
2000 date-change problem. 
Software vendors, analysts, and 
trade-show organi zers offer a 
wide array of products and ser­
v ices to he lp organizati ons 
modify programs that now rep­
resent years as two-digit elates 
(e.g., 00), instead of fo ur-digit 
dates (2000). 

Companies w ith actuari al , 
real estate, accounting, and fi­
nancial appli cations that make 
long-term calcul ati ons are 
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modify ing their programs to 
prevent them fr om breaking 
when they calculate long-term 
fi gures beyond 1999. A typi­
cal Fortune I 000 company can 
expect to spend $ I to $ I .50 per 
line of COBOL code that needs 
to be fixed, according to the 
Soft ware Productivity Group 
(SPG, Westborough, M A). 

The problem isn' t limited to 
COBOL programs running on 
mainframes, according to Eli ot 
Weinman, president of SPG, 
whose recent conference on the 
probl em was a sell out (the 
company will hold another one 
in March). "As a resul t of ex­

tensive downsizin g, many 
companies have downloaded 
data from the mainframe to PC 
databases," he says. Mark 
Sokol, vice president of prod­
uct strategy at Computer As­
sociates ( Islandia, NY), agrees. 
" These issues affect Vi sual Ba­
sic, PowerBuil der, and other 
appli cati ons as much as they 
do the mainframe." 

Many companies have al­
ready converted their pro­
grams, especiall y in surance, 
banking, and human-resource 
appli cations that reference 
elates in the distant fu ture. But 
Weinman says others are just 

now grappling with the issue, 
and that as the date gets closer, 
companies may have to farm 
out some program modifi ca­
ti ons to countries such as In­
dia, which have lower pay rates 
for programmers. " Every sin­
gle company in the world is go­
ing to have to test its code," he 
says. But one company's prob­
lem is another's opportunity. 
Says W e inman, " A whole 
subindustry in serv ices and 
consul t in g has sprung up 
around this problem." 

Vendors advise buyers to be 
sure their new software han­
dles its dates properl y. 



YOU'D SMILE TOOIF YOU JUST CUT YOUR 
NETWORK PRINTERCOSTS IN HALF. 

Kyocera otters abroad range 
of "cartridge-free" printers: 

>--­- -

INTRODUCING THE NEXT GENERATION �
OF "CARTRIDGE-FREE" PRINTERS �
FROM KYOCERA. �
They're incredibly fast. Ad vanced. And reliable. �
So how comethey cost 50% less to operate �
than HP® and Lexmark'" printers? �

Because the largest printer expense isn't the 
cost of theprinter - but thecost of all those 
expensive toner cartridges you have to buy.
F(iJTI ­Kyocera® printers are the first 
�~ and on ly- laser printers with 
:m'.'q": long-lifeimaging components, so 
you never have to replaceexpensive cartridges. 

"CARTRIDGE-FREE" TECHNOLOGY 
REDUCES PRINTING COSTS BY 50%. 
Over time, thesavings can be enormou s. 
One printer alone could save you $3,700* the 

first year. Depending on your network, your 
savings could be hundredsof thousands, even 
millionsof dollars. 

That's not all you 'll save with Kyocera. Our 
modular paper-handlingoptionsgive you the 
flexibility to upgradeover time, as you need it. 
You 'll even save space with our extra small 
footprint. So why pay morefor the 
same speed, performanceand 
reliability? 

CALL 1-800-232-6797 FOR AFREE 
DEMO: "HOW TO CUT YOUR PRINTER 
COSTS'.' ASK FOR DEPT. 1015. 
Every Kyocera printer is backed by a 5 billion­
dollar company that's world-renowned for 
service, support and leading-edge technology. 
Call today. And soon you 'll be smilin g, too. 

Circle 604 on Inquiry Card (RESELLERS: 60S) . �~ �l�<�~�D�C�E�R�a� 
*Basedon duty cycle of 20,000 pages per month at list prices. Allow 4weeks delivery for the demo �~�i�s�k�.� © 1995 �K�~�e�r�a� Elect_ronics, Inc. Kyocera is a regi_stered trademark of Kyoc:ra �C �o�r�p�o�~�a�t�i�o �n �.� 
Energy Star does not represent EPA endorsements of any product or service. All other product or service names mentioned herein may be trademarks or registered trademarks of their respective owners. 



MOBILE COMPUTING 

New Docks Improve �
Commuter Computers �
N otebook vendors are im­

proving their docking 
stati ons as the percentage of 
users who buy notebooks as 
true desktop computer re­
placements increases. Docki ng 
stati ons complement notebooks 
by prov iding an easy way to 
access a network or external 
CD-ROM dri ve whil e harbor­
ing peripherals such as exter­
nal monitors and speakers. But 
due to the relatively small per­
centage of users who bought a 
portable as their sole comput­
ing devi ce, notebook vendors 
admit they sometimes focused 
their resources on designing a 
good notebook w ith the latest 
technologies fir st. The clock­
ing stati on came second. 

That's starting to change, 
however. " We' ve seen inter­
est in docking stations heat up 
in 1995 and that will continue 
in 1996," says Randy Giusto, 
manager of mobil e-computing 
research at Internati onal Data 
(Framingham, M A) . Giusto es­
timates that the ti e-in rate (i.e., 
the percentage of notebooks 
that connect to clocking sta­
t ions) for all notebooks and 
subnotebooks will increase 
slowl y , fr om 20 percent in 
1994 to about 25 percent this 
year. But high-end notebooks 
can experi ence ti e-in rates of 
45 percent or more. 

The new docking station that 
Hewl ett-Packard ( Palo Alt o, 
CA) designed fo r it s Omni­
Book 5000 seri es of notebooks 
typifi es thi s trend. HP includes 
a vari ety of 1/0 ports on the 
back of the OmniBook 5000's 
docking system, but it paid at­
tenti on to subtle deta il s of 
docking-station design as well. 
For example, the modular stand 
raises the dock, which lets you 
easily ej ect the notebook with­
out having to move the external 
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keyboard. You can also access 
a clocked OmniBook 5000's 
PC Carel slots. 

A s more notebooks begin 
incorporating Peripheral Com­
ponent Interconnect (PC! ) fo r 
improved notebook peripheral 
perfo rmance, vendors such as 
HP, Toshiba (Irvine, CA) , and 
Texas Instruments (Dall as, TX) 
are tackling the tri cky technical 
feat of extending a PC! local­
bus slot across the cl ocking 
connecto r. " PCI is the archi­
tecture of the future," says 

Steve Gonzalez, se-

Add Spreadsheets, Charting to Programs with Ease 

Building-block-style programming just got easier, thanks to new OLE cus­
tom controls (OCXes) from Visual Components (Lenexa, KS). The com· 
pany's embeddable spreadsheet, graphing, word processing, and 
spelling-checking controls work with Visual Basic, Visual C++, and 
other OCX-supported programming environments. I used two members 

of that group, the Formula One spreadsheet control and the First Im· 
pression charting control, with Visual Basic 4.0. 

Formula One provides an easy way to add spreadsheet capabilities to 
your application. From Visual Basic 4.0's tool menu, you select Custom 
Controls, click on the Formula One checkbox, select OK, and the Fonnula 

One button appears on the toolbar. Click on the Formula One button, 
drag open a frame on your form, and you have a spreadsheet. 

Formula One reads Excel 7-compatible files (i.e., XLS files). It also 

reads tab-delimited text files and Formula One's own spreadsheet for­

mat. The interface is much like Excel's; it even provides a tabbed work· 
book interface for handling multiple worksheets. I built a quick test 

�~�i�i�i�~�~�~�~�~�~�~�=�~�~�~� 

ia 

l'r 

I .. 

When you adjust the width of a 
worksheet column in Formula 
One's workbook designer, you 
similarly change the appearance 
of the spreadsheet you will embed 
in your application. 

nior product market­
ing manager for the 
dockin g soluti ons 
program at Tl . " It 
g ives better perfor­
mance in the note­
book. But if you 
don' t pass the PCI 
sig nal directly out 
through the clocking 
stati on, the performance of the 
PCI peripheral on the clocking 
stati on itself suffers." 

A new technology that could 
change clocking-stati on designs 
is the Universal Seri al Bus 
( USB) , w hi ch sho uld start 
showing up in products thi s 
year. It 's an external I/O inter­
face with a max imum 12-Mbps 
data transfer rate that will con­
solidate a wide range of ports 
found on the back of notebooks 
into one small and inexpensive 
(abo ut 35 cents) connecti on. 
USB's support fo r hot-plug­
gable devices meshes well with 
mobil e-computing needs, and 
its consolidation of several con­
nectors should result in less ex­
pensive clocking-station solu­
ti ons. In some cases, where the 
clocking stati on's main purpose 
is to provide a network con­
necti on, USB may eventually 
eliminate the need fo r a clock­
ing stati on. -DA 

program using Formula One that 

loaded a rather large 1245 KB on 
disk) Excel spreadsheet from a pre· 
vious BYTE Lab project. During this 

test, I learned that Formula One can't 
handle "amy-style" formulas. I dis· 

covered that it also doesn't support 
pivot tables or solver equations. 

Formula One's best feature is its 
workbook designer. Launched from 

the right-button-activated menu from 
within Visual Basic 4.0, the designer 

is a fully operative Formula One 
spreadsheet. However, when you 
change the spreadsheet in the work­
book designer by adjusting the col­

umn width, fonts, or other attributes, your modifications are reflected 
in the spreadsheet that you've embedded in your Visual Basic 4.0 form. 

The workbook designer provides a handy way to adjust the look of the 

spreadsheet that you will embed in your application. 
First Impression lets you add numerous charting options to your ap­

plication. You can enter and update your data in First Impression's 

graphical data grid or establish a link to the Formula One control for 
graphing data in a worksheet or workbook. In the latter scenario, an OCX 
is embedded in an OCX that's embedded in a Visual Basic application. 
And I couldn't tell where one component ended and the other began. 

First Impression provides numerous chart styles, including polar 
charts, 3-D surfaces with gradients, and others. First Impression's 
photo-realistic rendering engine lets you adjust 3-D light sources and 
ambient lighting to create impressive plots. 

The OCXes from Visual Components 11800) 884-8665 or (9131 599· 
6500; fax 19131 599-6597; sales@visualcomp.com; http://www 
.visualcomp.com) cost $249 (except VisualSpeller, which costs $149). 
Each package includes 16- and 32-bit OCXes. Visual Basic custom 
control IVBXI equivalents cost $149 1$99 for VisualSpeller). 



New Paradox 7tor Windows 95 andWindows NT �
Adapt to vo ur environment ellortlesslv. �

Boost productivity �~� Eliminate toolbar guesswork 

with new Experts that automate ______�J �u �_�J�~�~�~ �!�=�:�! �~ �L�i�~�~�~ �5�5�i �M�N�l �r �-�-�-�- with new tool tips that show 
common tasks such as importing 
data and creating labels, reports, 

form letters, tables, and even 
database applications. 

Learn Paradox quick ly �
with newintuitive --------iTt-1 �

Paradox User Help­�
a book-style �
help system. �

"The hands-down best Win dows database is easier 
tO USe and ffiOre powerful than ever."-tnfoWor/d,October 16,1995 

Evolulion just 
got easier 

Windows 95 may be a 
new environment, but 
it 's comforting to know 
th at with Paradox® 7, 
your new database will 
blend right in . All the 
cool features from 
Windows 95 are here: 

tab-style controls, meaningful long filenames, mov­
able toolbars, and more. Dozens of built-in "Experts" 

What 's New 
NEw! Ready-to-use customi za ble bu sin ess and 
personal appli cations-from a home assets appli ca­
tio\'\ to a\'\ order e\'\try a\'\d i\'\ventory control system­
get you productive fast. 

NEw! Dozens of Experts automate common database 
tasks, such as creating form letters, importing data, 
creating database applications, and more. 

NEw! Enhanced OLE support lets you categorize, 
control, manage, store, and share numerous types 
of data-including documents, spreadsheets, and 
graphics. That means youcan link information from 
vi rtuallyany application on your desktop. 

make everything you do easier, so your work 
gets done faster. The new Quick Start Expert gets 
new users up to speed fast. With new Database and 
Table Experts, you can create a database simply by 
choosing from more than 30 ready-to-use templates 
and eight prebuilt , customizable applications. This is 
truly database power made easy. 

"You' ll find the Merge Expert 
to die fo r." 

-lnfoWorld. October 16,1995 

Integration with �
your suite environment �

Microsoft Office 95 or Novell PerfectOffice 7 users 
can easil y share data components between their 
word processor, spreadsheet, and graphics pro­
grams. With new act-ali ke menus and toolbars, you 
learn concepts once that apply to all the applications 
in your suite. 

Make asmooth transition 
Paradox 7 is compatible with previous versions of 
Paradox for Windows, so any data or applications you 
created in Paradox for Wi ndows can be used in the 
new environment of Paradox 7. This makes Paradox 
the fastest way to get your database working for you 
in Windows 95 or Windows NT. 

Circle 67 on Inquiry Card. 

each tool bar fun ction. 

Easily share data �
with other applications wi th �
excellent suite integration �

and act-alike toolbars �
and menus. �

Find out more 

Paradox "the easiest-to-use database." Find 
out why there are more client/server applications 
implemented in Paradox than in any other database. 
And discover the legendary speed of Paradox perfor­
mance. With Paradox 7, business productivity is full 
speed ahead. 

Try Paradox 7risk-free 
If for any reason you're not fully satisfi ed, simply 
return it to Borland wi thin 90 days for a full refund. 

ORDER PARADOX 7TODAY 

FDR ONlT sag95* 
See your reseller or call today. 

1·800·336·6464, ext. 50438 
To see the entire Info World artic le, 

just access our Web site . 
Canada: 1-800-461-3327 •Internee: http://www.borland.com �

CompuServe: GO BORLAND �

Borland �
Making Development Easier 

*Limited·timc offer after manufacturer' s rebate. Copyri ght © 1995 Borland Internati onal. Inc. Al l ri ghts reserved. All Borland product names arc trademark s of Borland Intern at ional. In c. 
Offer good in lhc U.S. and Canada on ly. All pri ces arc in U.S. dollar s. Denier pri ces may vary. BI 8712 
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