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D I S PLAY T ECHN O LOGY 

Polysilicon: The Path to 
Better Displays? ... . . ... ...... . ... . . 34 
New fabr ica tion techniques for creating 
screen s based on the polys ili con 
technology could result in bigger. 
higher-resolution LCD di splays than 
cuITcntl y found on laptop computers. 

C D - ROM TR E N DS 

CD-ROM Drive Prices Drop .... ... .. 41 
A combination of strong competit ion 
and new technology should fo rce prices 
for CD-ROM readers to drop thi s fall. 

THE I NTE RF" ET 

The Web Means Business.. ... .. ... 26 
The ltllc rnet's popularity is booming. 
and it' s be ing partly dri ve n by the World 
Wide Web' s red-hot popularity. 

Solutions to Internet 
Traffic Jams .. ... . ..... . ........ .. ... ll 
The number o f bytes transferred on the 
In ternet has doubled. Many Internet 
observers are busy working lo prevent 
network overloads in the fut ure. 

C++ P R OG R AM M I NG 

New Languages Reflect 
Different Priorities.. . .... .. .... .. . . . 38 
With the ir newest C++ products, 
Borland and Microsoft have taken 
fundamentall y diffe re nt foc uses: 
Microsoft e mphas izes cross-platform 
coverage and the abi lity to create 
OLE Custom Controls. and Borland 
imroduces a hi ghly modular set of 
OLE 2.0 tool. . 

M AC OS TR l :':Nl)S 

Apple Redefines the Macintosh .. . 56 
Apple Compu te r is embarking on a two­
to three -year project to redefine the 
Mac's proprietary hardware/software 
architectu re to accommodate industry 
srn ndards and eve ntua ll y merge with 
113M 's PReP (PowcrPC Reference 
Plat form). 

NEW PRODUCT S 

What’s New .. ... .. ........ . . . .. .. .. 308 
Scan color graphics in a single pass: 
con ve rse and hold in teracti ve 
confe rences from a di stance; turn 
workgroup objects into networked 
discussion forums: and more . 

Special Report: Beyond Windows �

Exploring Chicago and 
Daytona BY JON UDELL 132 
Windows Becomes 
DSP-Aware 
BY ANDREW W. DA VIS 151 
MAPI Blooms in Chicago 
BY TOM SHELDON 163 
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Automating TCP/IP in NT BY PETER WAYNER 189 
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Windows Becomes LAN 
Friendly BY BARRY NANCE 207 I 

Features 

PCMCIA: Past, Present, and Promise 65 
BY JOHN BRY A1 With C hicago on the hori zon and adherence to 
standards improving. PCMC IJ\ promises pe riphera ls that trul y let you 
plug and play. 

/\ PPL I C'AT I ONS DEVEL O PMEN T 

Starting with a Clean Sheet 75 
BY DICK POUNTAIN Ohjccts arc the future o r programming. and 
the ClcanSheet s preatlshcel construct ion set gives you a picture o f 
what that futu re ho lds . 

P E R I Pl-I E R /\ L S 

Smarter Copiers, Printers, and Fax Devices Are Coming 81 
BY ANDY REI HARDT Microso rt and Nove ll be lie ve that 
peri phe ra ls and PDAs need the ir own operating sys tem. 
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M I C' R O P ROC ESSO R S 

The New CPUs 92 
As competit ion heats up both 
in the PC and the workstation 
marketpbccs. many of the 
indu.< try ' s leading companies 
srnke their futures on new 
ground-breaking C PUs. 

AMD vs. Supennan 95 
BY TOM R. HALFI l lLL 
T he AMD K5 is an innovati ve 
marriage of RISC and C ISC 
technology that wi ll cha ll enge 
Intel's strangleho ld on the high e nd 
o r the PC market. 
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::-­......

I 

......­BY TOM R. HALFHILL 215 
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SPARC Strikes Back 105 
BY PETER WA YNER 
The latest incarnation of SPARC 
can perform wi th the big boys 
and is a multimed ia screamer 
to boot. 
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llVJE Contents by Platform �

This page presents the articles in 
this issue according to computing 
platform. 

DOS/WINDOWS 

Plan Ahead with Quicken... ... 41 �
The CD-ROM version of Quicken 

Deluxe 4 for Windows incl udes a finan›
cial suite. 

WinG Addresses Windows’ �
Weakness in Games ... .. ...... 4 8 �
WinG. a new li brary of graphics rou›
tines for game developer . may chal ›

lenge DOS’ s games domination. 

ODBC 2.0 Further Establishes �
Cross-Product Data Sharing �
Standard .... ... . . . .... .. .. ..... 5 2 �
The ODBC standard provides interoper›

abil ity and flexibili ty that trans lates to 

more in tegrated business data m the 

desktop. 

Starting with a Clean Sheet ... 7 5 �
This applications development package 

for Windows lets you combine rcady›

madc objects to create cu. lo rn calcula›

tion applications. 

Special Report: Exploring �
Chicago and Daytona ... ..... 13 2 �
Herc ’ s an in -depth look at Chicago (aka 

Windows 95) and Daytona, the second 
generat ion of Windows NT. 

Special Report: Windows �
Becomes DSP-Aware ... . .. ... 151 �
We examine the key cornponcnt.s of 

Chicago’ s new DSP architecture. 

Special Report: MAPI Blooms �
in Chicago .. . ... . . . . . .. .. .. ... 16 3 �
Microsoft’ s MAPI is poised to Ix: the 

desktop messaging standard . 

Special Report: Globalization �
of Windows....... .. . .. ... .. .. . 177 �
Unicode. the worldwide character›

encod ing standard, unlocks the door to 
\Vindows sofrwarc glohali1.;11ion. 

Special Report Windows �
Becomes LAN Friendly.. .. ... 207 �
Network adminis trators will welcome 

Windows 95’ s suite of LA mnnage• 
mcnt features. 

Face-to-Face �
Collaboration .. _ ....... ... . . .. 2 3 3 �
We examine five deskiop videoconfer›

encing products that work well for 

group collabora tion. Two o f these arc 

Windows-based hardware/softw are ki ts 

that g ive a PC videoconferencing capa›
bilities over ISDN. 
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Windows Illustration . ... . .... 2 4 3 �
Allhough some people thought Win›

dows would never prove to Ix: a plat ›

fonn for professional graphic designers. 

it is host to sevcrnl excellent g raphic ›

generating cnvironmcnL<-spccifically, 

Corel’ s CorelDrnw 5.0 and Aldus’ s 

FrceHand 4.0. 

NSTL Software Roundup: �
Dynamic-Viewing �
Spreadsheets . .. . . .......... . . 2 5 5 �
The grnphical capabilities of Wi ndows 
have e nabled applications to deliver 

powerfu l darn manipulation nnd viewing 

features. BYTE e valuates Microsoft Ex›
cel. Quattro Pro. and TM/I Perspectives. 

Lab Report 92 Printers �
Go to Battle .. ... . . . ... .. . .... . 2 6 2 �
Using our standard suite of PC- and 

Mac-based printer tes ts, we choose the 

best laser, co lor, ink-jct, und dot-matrix 

primers. 

OS/2 

IBM Engages Warp Drive �
for OS/2 . . . .. ..... . ... .. ..... . . 138 �
As IBM readies its next vers ion of OS/2. 

we take a hands-on look at the latest 

beta. code-named Warp. 

MACINTOSH 

Apple Redefines the �
Macintosh... . . . . . .... ... ... .. .. 5 6 �
Apple plans to overhaul the Mac’s pro›

prie tary arch itecture 10 accommodate 

industry srandards and to conform with 

IB M’s PRcP. The new Mac will be 

manufactured by Apple and lice nsed 
vendors. 

PowerPC 620 Soars ..... . .... 113 �
The latest addition to the PowcrPC �

fami ly of processors. the PowerPC 620 �

combines works tation-class �

throughput with fast fl oating-point �
pc rfonnan ce. �

Lab Report: 92 Printers �
Go to Battle ...... . .. .. ........ 2 6 2 �
We used our tandard suite of PC ›�

and Macintosh-based printer tests 10 �

select printers with the best speed and �

output quality for six key business �

applications. �

Power Mac Code �
Optimizations .. .. . ... .. ..... . . 2 91 �
Herc arc some steps you can tnkc Lo 

avoid unexpected pcrfonnancc hits 

when retooling your application as 

PowerPC code. 

UNIX 

Face-to-Face �
Collaboration . .. .. . ........... 2 3 3 �
Affordable videoconferencing has come 

to the desktop. Among the videoconfer›

encing producL< we teSt are two Unix 

software packages that work over net›

works on video-equipped Sun and SG I 

workstations. 

NETWORKS 

Special Report: �
Automating TCP/IP in NT .. . . 189 �
Microsoft is de veloping two open stan ›

dards to the Internet community: DHCP 

and WI S. Titese two protocols will let 

ordinary machines automatically estab›

lish themselves as clients on an lntemet›

capnblc network. 

Special Report: Windows �
Becomes LAN Friendly.. . . .. . 207 �
Windows 95 (aka Chicago) aims to pro›

vide an environment that would mesh 

with current and future LAN manage›

ment technologies . 

Face-to-Face �
Collaboration ................. 2 3 3 �
Turn your video/audio-equipped Win›

dows PC into a network videoconfe r›

encing system. 

Network Problem Solver .... . 2 4 7 �
The LANMeter 675 from Fluke is the 

ultimate LAN-tc. ting tool. Portable 

and easy to use. it provides a useful 

mix of load- and pro tocol-analyzing. 

cable-res ting, and traffic-ge nerating 

function s. 

Switching ISDN .. .......... . . . 2 51 �
Connection-oriented switching. inverse 

multiplexing over multiple Lines. and 

data compress ion give Symplex ’ s Di›

rectRoutc exceptional bandwidth and 

fle xibi lity for long-distance LAN links. 

It supports ISDN and other switched 
services. 

Lab Report: 92 Printers �
Go to Battle .. ... ...... ...... . . 262 �
Among the printers tested . we look at 

I 0- to 12-pagc-per-rninutc laser printers 

that can quickly Ix: configured with 

Ethernet interfaces for small work›
groups. 

Running the Frame-Relay �
Race.. ... ... ...... . . .. ... . ... . . 297 �
Herc’s a low-cost solution 10 linking 
remote LANs. 
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COLORADO TAPE BACKUP 

For the Easiest and Most �
Reliable Backup Software, �

Millions Come to Colorado. �
Introducing Colorado Backup for Windows 2.0 
Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 

Since 1990, Colorado Memory 'ystems has shipped 
over 3 million copies of our popular Colorado 
Backup"sofuvare. 1ow, we bring you new 

Colorado Backup for Windows· 2.0, whid1 su ppol15 
all Colorado Tape Backup Drives from 120 MB ro 
4 GB tlwugh a common, easy-tO"use interface. 

•:• Powerful features include drag-and-<lrop 
simplicity, reliable background operation, 
automatic- unattended backup disk grooming, 
broad network compatibility, a Tape Library ro 
help you locate losL or archived file quickly, 

ftle re-<lirection and open ftle handling. 
•:• faplore Colorado Bach1p for Windows 

and the complete line of Colorado 
Tape Backup Solutions today. 

A Division of Hewlett-Packard 











follow the upgrade path. �
Intel OverDrive- Processor Intel OverDrivr Processor 

OverDrive'" processor family of products 

Speeds up software. 
Microsoft Excel° 4.0 runs 122% faster and 
Micro oft Word• 2.0 120% faster when you 
upgrade a i486"' DX-33 processor with an 
IntelDX4"' 100 MHz OvecDrive processor. 

Call 1-800-538-3373, ext. 178.t 
To find out more about the family of Over.Drive 
proces ors and to receive a free demo disk. 

t r-or Europcon r"<.<ldenis, c:ill +44 (0) 793 431 1SS. and ll5k for infop:k'k IOD 17. 
4' 199-l lnrel Co!pOr.Uion. *Othc:bmn<h and no""" ore the property ofthclr 
rcspccti\’c owners. 













NowYou CanFlyFrom �
NewYork1010 o Without Your �

Computer filgDown�
Somewhere Over Colorado. �

Introducing The AER Energy Power 220"Battery. Up To 10 
Times The Run-Time Of Your Current Rechargeable.* 

It doesn't matter if you're in a plane, rrain or automobile. 

Every portable computer user knows the feeling. You're cruising 
along, getting work done like crazy - when suddenly, you 're 

forced in for an emergency landing. Battery's dead. Out ofjuice. 
Your computer's grounded. 

That is unless you have the new, stand-alone AER Energy 
Power 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current recharge­
able battery with each charge. Now that's some serious flight time. 

So Much More Run-Time Means So Much More Productivity. 

At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you'll be able to work 2 

or 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low- battery 
alarm anxiety you've been suffering from . No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact , you may not have 
to recharge again for a long time . 

It Can Power Most Computers & Cellular Phones Simultaneously. 

Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. 1Touble is 
- cellular phone batteries give out faster than laptop batteries. 
Until now. just hook up to an AER Energy Power 220 and 

your talk time and computer time are really going to take off. 

Go Where No Laptop Has Gone Before. 

Another benefit of the AER Energy fuwer 220 battery is its 
ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What's 
more, there's no memory effect so you can recharge even a par­
tially-depleted battery at any time. And maybe best of all, you 
won't have to lug tl1ose extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are auly free . To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And 
send us a postcard when you get to Tokyo. 

THE AER ENERGY POWER220'M 
Up To 10 Times Tire Run-TimeOf 
Your Current Rechargeable 

Circle 354 on Inquiry Card (RESELLERS: 355). Come See Us At COMDEX Booth L2235 







THE INTERNET 

The Web 
Means Business 
Companies are increasingty turning to the Wortd Wide Web to spread the word on 

their products and services 

STEVEN J. VAUGHAN·NICHOLS 

A year ago, only a seasoned Internet surfer could tell you that WWW stood 
for the World Wide Web, an Internet-borne distributed collection of doc­
uments that you can navigate via hypertext. Today, the Internet's popularity 

is booming, and it 's being partly driven by the WWW's red-hot popularity. 

Enhanced Mosaic 2.0, which 
wi ll add support for security 
and authentication for business 
transactions, is slated to ship 
by the end of this year. Spy­
glass already has agreements 
in place to supply Enhanced 
Mosaic to DEC, FTP Soft­
ware, IBM, and book and on­
line publisher O'Reilly & As­
sociates. And NEC (Tokyo, 
Japan) will develop and dis­
tribute a Japanese-language 
version of Spyglass ' s En­
hanced NCSA Mosaic. 

The freeware version of Mo­
saic will incorporate some Spy­
glass improvements. Other im­
provements , such as secure 
transaction processing, will be 
limited to Spyglass commer­
cial versions. Before the Spy­
glass deal , NCSA already had 
contracts for Mosaic' s com­
mercial development in place 
with such companies as Quar­
terdeck Office Systems and 
Spry . According to Joseph 
Hardin , associate director of 
NCSA's Software Develop­
ment Group, NCSA will honor 
these agreements, which means 
that these companies wi ll have 
access to the source code for 
improved freeware versions in 
the future . In addition, these 
companies can form new 
agreements with Spyglass. 

But not all companies are 

The Internet has a rich assortment of 
information resources and retrieval 
tools , such as Archie, gopher, and 
WAIS (Wide Area Information Ser­
vice) . The WWW, based on the 
HTML (hypertext markup language), 
is proving more successful than its 
predecessor because of its flexibility 
and its easy-to-use and colorful front 
ends, such as the NCSA's (National 
Center for Supercomputing Applica­
tions) Mosaic. 

NCSA Mosaic is, and will continue 
to be, a freeware program; however, 
NCSA recently turned over Mosaic's 
commercial development to Spyglass 
(Savoy, IL) . Companies wishing to 
use Mosaic in their products must go 
to Spyglass for its Enhanced NCSA 
Mosaic, which requires less memory 
than NCSA Mosaic and is more con­
sistent across its Mac, Windows, and 
Unix versions. 

R....t,'1 Beal 
&fBusiness 

SPRY Inc 
l/;. )'OUl!!!vou/d!l!r.ilbU!!!!)'Olll'!!l!!JC•O·lll,.·rHl·lfY· li SJ;:::=:--m 

Hardware 
Software 

Adobe Systems. Inc. Internet lnfonaation 
&flntemel lnfot-ion 

CV@nus Support &fl._!w 
Enterpnse Integnilion Technolo@ies 

Air Mosaic from Spry (12061 447-0300) gives networiled users access to the WWW with new features llke user· 
definable hot lists, a full-screen kiosk mode, a search function, and enhanced stability. 
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Sharing documents electronically �
presents a jungle of obstacles. �





News&Views �
WINDOWS TRENDS 

WinG Addresses Windows' Weal{ness in Games �
S ales of DOS-based applications con­

tinue to decline, but one area where 
DOS still rules is in entertainment and 
games, thanks to performance advantages 
over Windows' GDI (Graphical Device In­
terface). The u·ade group Software Pub­
li shers Assu1:iacion says overall DOS 
applications sales in the U.S. and Cana­
da declined 47.5 percent to $235 mil­
lion for second quarter 1994 compared 
to the same period in 1993. However, 
in entertainment software, DOS pro­
grams accounted for about 50 per­
cent of retail sales ($4 1.6 million) , 
compared to 33 percent ($27.4 mil ­
lion) for Windows, with the Mac 
commanding the remaining 2 1 per­
cent ($ 18 mi Ilion). As long as 
game developers stick with DOS 
for superior performance, they 
will impede Microsoft's efforts 
to move the industry to Chicago, 
Windows NT, and Win32. But 
many games developers see 
DOS's games domination ending thanks 
to WinG (pronounced "Win Gee"). 

WinG is a new library of graph ics rou­
tines from Microsoft that lets developers 
significantly boost the performance of 
graphics-inten. ive Windows applications. 
Distributed free with new Windows soft­
ware and built into Chicago and NT 3.5, 
WinG accelerates screen updates and de­
livers almo t as much speed as custom 
graphics routines in MS-DOS programs 
do. Although it won' t make existing Win­
dow applications run faster, new software 
(and updates of current software) designed 
to take advantage of WinG should begin 
appearing late this year. 

Microsoft unveiled WinG at the Com­
puter Game Developers Conference in Sil­
icon Valley last April. To show off the 
lib rary's capabilities Microsoft demon­
strated a prototype Windows version of 
Doom, a popular DOS-based game from Id 
Software. Soon afterward. Microsoft post­
ed beta versions ofWinG in a developer's 
forum on CompuServe. 

Any Windows program that needs fast 
screen updates or smooth panning can ben­
efit from WinG. But Microsoft's primary 
target is the game market. Most game de­
velopers have been forced to write for 
DOS, because the Windows GD! is noto­
riously slow. DOS programmers can write 
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optimized routines that directly access the 
computer s graphics hardware. 

Unfortunately, the higher performance 
of DOS comes at a price. Without a DOS 
extender, DOS programs are limited to 

conventional memory (the addresses 
below 1 MB) . 

Game developers 

like Humongous Entertainment ((206) 485' 

plan on releasing WinG-based entertainment pro­

grams for Windows in time for the holiday season. 

Freddi Fish and the Case of the Missing Kelp Seeds. 

a story adventure game capable of full·screen ani· 

mation at 10 to 12 fps (frames per second) in 640­

by 480-pixel resolution with 256 colors . 

They also lack the device independence 
of well-behaved Windows programs and 
often require users to modify their CON­
FIG.SYS and AUTOEXEC.BAT files dur­
ing installation, which results in more cus­
tomer-support calls. Game developers are 
weary of these headaches but were un­
willing to sacrifice performance. 

For the most part, WinG works by cir­
cum venting some limitations of the GDI. 
which was de igned for static displays 
rather than animation. To achieve device 
independence, the GDI shields Windows 
programmers from hardware-specific de­
tails of output devices (including graph­
ics cards and printers) by interposing a 
logical drawing surface known as a DC 
(device context). In other words, instead of 
drawing directly into the physical frame 
buffer (screen memory) of the graphics 
card, Windows programmers use the de­
vice-independent display DC. The GDI 
and Windows device drivers handle the 

details of translating those logical graphics 
into physical graphics in the frame buffer. 

Drawing graphics on the fly with GDI 
routines is not practical for animation, so 
many Windows programs use a technique 
call ed double buffering. But this technique 
1. too slow for smooth animation. 

WinG introduces a streamlined ap­
proach. First, it lets pro­
grammers create a new type 

f DC, called a WinGDC, 
hat accepts DIBs (Device 
ndependent Bitmaps) di­
ectly. That eliminates the 
·me-consuming steps of shut-
ling the DIBs through a mem­
ry DC and converting them 

nto �Device Dependent Bit ­
aps, which developers had to 

o prior to WinG. Also, pro­
rammers can draw graphics 
irectly onto the WinGDC bit 
ap with GDI routines or their 

wn custom routines. When the 
creen is ready to be displayed, 

inG provides two new call s 
Ii nGB i tBl t and l·li nGStretch ­

Bl t ) that can copy the WinGDC into the 
display DC much faster than the GDI 's 
Bi tBl t and StretchBl t can. 

As a final bonus, WinG also tests the 
system it 's installed on to determine which 
combination ofGDI and WinG calls yields 
the fastest performance, because there is 
some variation among graphics cards from 
different vendors. It then saves this profile 
for future reference. There can even be dif­
ferent profiles for each screen mode. For 
example, a 640- by 480-pixel resolution 
screen with 16-bit RGB color may require 
different techniques than a 320- by 200­
pixel resolution screen with 8-bit indexed 
color. WinG handles thL automaticall y. 

Nel Bruckner, a software engineer at 
Dynamix (Eugene, OR), says he's using 
WinG for future projects. He says WinG 
isn't quite as fa t as full- creen page flip­
ping in the frame buffer via DOS, but it 's 
definitely fas ter than the GDI at updating 
smaller windows and is particularly useful 
for simulating sprites. ''Microsoft's claim 
is that WinG wi ll be as fast as writing di­
rectly to the video hardware in DOS, and 
from what I've seen they' re coming pretty 
close, e pecially if you've got a machine 
with local-bus video." -Tom R. HaHhill 
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