


data its own fast lane to the processor. TI1ere's just one problem: 

The new bus may do a better job of confusing buyers than it 

does of speeding up 2D and 3D graphics operations. 

Why did Intel go to the trouble ofcrafting a new connection? In 

a word, 3D. AG P can provide a significant benefit to 3D games, 

titles, and applications that have been designed to exploit its fea

tures, letting them deliver greater realism by providing access to 

full er scene graphics. The new bus also promises to shortcut 

increasing demands on the existing PCI bus, now tl1at evetything 

from network adapters to sound boa rds are beginning to share 

band\vidth with graphics cards. 

NOT FOR EVERY PC 

BUT DON ' T RUSH OUT and buy an AGP graphics card just yet. 

To take advantage of the new tech nology, your system must be 

equipped witl1 an AG P bus slot-something that began appear

ing in Pentium II systems sold only since Septem ber-or it 

must have AGP graphics integrated on the motherboard . The 

secret ingredients: Intel's new 440LX chip set and Microsoft's 

Windows 95 OEM Service Release 2.1. The 440LX not only 

adds AGP, it also introduces fas t SDRAM memory to Pentium 
I I PCs , providing a boos t over the EDO DRAM found in 

44oFX-based Pentium II systems. All new Pentium II PCs 

shipped with Windows 95 should have the OSR 2.1 version of 

the operating system. Be sure to check that OSR 2.1 also came 

with the USB supplement, which includes a p-bit device driver 

that adds AGP support to the operating system (not all Pentium 

Il s include the supplement) . 

Because the hardware requirements severely limit the number 

of PCs that can be upgraded to AGP, graphics board vendors 

have little incentive to ship retail AG P cards immediately. So you 

can expect to wait another four to six montl1s before find ing a 

wide selection in stores. 

To see if this new graphics bus could reaUy deliver fas ter per

formance and more realistic 3D graph ics, we tested five of the 

first shipping AGP boards. Our findings: Although AGP cards 

can improve the visual detail of software that's optimized for it, 

we saw little, if any, impact on today's popular software. Graph· 
ics-intensive 2D applications Like PowerPoint, as weU as demand

ing video-playback operations, do not get a noticeable perfor
mance boost on th e new bus, 

NOT ALL AGP boards are ere· 

ated equal, as we found out in 

our tests with AGP-optimized 

software. Though all five 

boards performed ably in a 

var iety of 2D, video, and 

non·AGP-optimized 

3D tasks, we found 

that two boards 

could not dis

play AGP·enhanced 

scenes in our Psygnosis 

G·Police game tests. 
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AGPala Carte 
NOT ALL CARDS take advantage of AGP's features like AGP texturing 

and plpeflnlng. That leads to big differences In the quality of game scenes 

when running AGP·optlmlzed software. Here are four features to look for. 

IFeature II AGP 2X mode: The 2X mode can move 
L..___ ....JI____ data at 528MBps-twlce as fast as the 

original 264MBps 1X 

mode-by performing two 

operations for each tick of 

the AGP bus. 

the system's memory. 

How AGP works AGP pro- so graphics data no longer travels 

motes your graphics card In the on the busy PCI bus. The 66-MHz 

PC's data food chain. It creates bus-twice the speed of the PCI's

a new connection between the provides fast access to RAM for 

graphics card and system memory, displaying realistic 30 graphics. 

and even AGP-enhanced games run at about the same speed. 

More important, we found that not all AG P graphics cards pro

vide the same fea tures. It turns out that some boards lack the key 

texturing feature that Jets AGP improve the performance and 

visual detail of AG P-enhanced 3D software. The reason : Intel's 

definition of AGP does not require board vendors to support 

most of its features. 

Right now, AG P-enhanced software is as scarce as cheap hous

ing in San Francisco. Hopefully, by tlte second half of1998 heavy

duty graphics users will find lots of games and a few 3D design 

ap plica tions-includi ng Cali gari 's TrueSpace and Virtus 's 

The best of the bunch is the we reviewed, so the burden 

ATI Xpert@Work, the only AGP clearly falls on the buyer to 

2X board in our roundup. It ex- make sure the expected tea-

celled in our PC WorldBench tures are present in a product. 

tests and provided consistent· If you want AGP for Its 3D 

ly high frame rates running potent ial, fo r example, ask 

G·Pollce. The Diamond Viper specifically about AGP textur· 

also performed very well but ing support in the graphics 

was not as fast as the ATiin card. You may even want to 

our PC WorldBench test. wait until mid-1998, when 

Frankly, we were surprised the first truly AGP·opt lmized 

to find key AGP features miss- graphics chip sets are ex

lng from some of the boards pected to roil out. 



IFeature fj Sideband addressing: Cards with th is feature 
'-·_______.____ provide a separate path for sending and receiving 

command data, freeing up the data path to achieve top throughput. 

Data 

commands-~tlliliiiiililijr 
travel a 
separate path. 

IFeature n Pipe lining: Get a card with pipellnlng. It reduces 

'-·---'--• downtime by letting the graphics card Issue 

many commands without the AGP card first waiting for a response. 

Without pipeiining, 
a computer must 

...,__ _,,__-! wai t for a response 
after each graphics 

command. 

Withpipeiining, commands can 
be cached, economizing wait 

periods and saving time. 

ConceptCAD-that take advantage ofAGP's unique talents. 

The five boards we tested all boast 3Dcapable graphics chips 

and represent some ofthe latest graphics technology. We looked 

at OEM versions of the ATI Xpert@Work, Diamond Vi per V330, 

Non-AGP-enhanced scene 

IFeature eI AGP textur ing: Also called Direct Memory 
'--_______.____ Execute mode, AGP texturing provides much 

greater realism by letting AGP qraphics cards use large amounts 

of your computer's system memory to build 3D graphics. 

AGP-enhanced scene 

Mattox Millennium II AGP, Number Nine Revolution 3D, and 

STB Velocity 128 AGP boards. To compare the performance of 

these AGP products, we also tested the PCI versions ofthe same 

cards. Because the AGP boards are currently available only as 

part ofa new PC, we were unable to select a Best Buy but do rec

ommend one board: the ATI Xpert@Work. 

IS AGP REALLY FASTER THAN PCI? 

IF YOU WANT TO REPLACE your PC I graphics adapter with an 
AG P board just to speed up your everyday work, it won't 

happen-at least, not with the typical Windows business appli

cations that are available today. We tested the five cards on an 
AGP-equipped Dell Dimension XPS D266 Pentium II com

puter. We put both the AG P and PCI boards through a battery 

of business- and mul tim edia-ap plication tests, including 2D 

graphics, video playback, and 3D games. The resu lt? Perfor

mance that was virtually indistinguishable between the PCJ and 

the AGP versions of these products. For example, the PC 
WorldBend1 scores delivered by the AGP and PCI versions of 

fo ur cards were wi th in a si n gle point of one ano ther-an 

insignifican t difference. 
Our video test. which plays back a high-resolution MPEG-2 

video dip, failed to show any speed advantage for AGP. The one 

exception: The STB Velocity 128 AG P eked out 3 more frames 

per second tl1an its PC I sibling, which was already pushing out a 

very nice 30 fps . Even our test ofa non-AG P version of the Psyg

nosis game G-Police showed no difference for most cards. 

So what's going on here? Peter Glaskowsky, senior analyst at 

Microprocessor Report, says AG P has nofuing to offer current non

AG P-enhanced 3D software. "The kinds of polygon counts (a 

measure of 3D quality! fuat we're dealing wifu today are wifuin 
what PCT can generally transfer." In other words, there isn't a 
problem AG P needs to solve. Most graphics and video operations 
don't use up fue ample bandwidfu provided by today's PCI cards. 
The effect is similar to fuat ofadding lanes to an underused free

way. The extra lanes won't get drivers to their destinations any 
faster, because they are already able to drive as fast as fuey please. 

That said, some PCs may benefit from fue new bus, Glaskow
sky adds. The traffi c created by PCT peripherals such as SCSI 

ha rd disk adapters and PCI audio cards can limit fue bandwidfu 
available to graphics on fuese systems. 

Anofuer reason for the parity of AGP and PCJ is fuat vendors 

use the same graphics chip for both fue PCT and fue AG P ver
sions of fueir cards. In fact, we saw much greater differences 
among product lines in our tests than we did between different 
bus versions of the same product. ..,._ 
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DESKPRO 2000 4000 6000 

Processor ... . . . 166MHz Pentium" Processor ... 200MHz Pentium Processor .. . . 300MHz Pentium II Processor 

with MMX" technology with MMX. technology 

Stondord Memory ... 16MB SDRAM .. .. .. .. . ......... 32MB SDRAM . . . . ....... .64MB ECC SDRAM 

Hord Drive . .. . . . 2 .1GB SMART ······· · ·o···· ···· 3.2GB Ultra ATA ···· ooooooo .. .. . 4 .3GB SMART ULTRA SCSI 

Stondord Cache/Max ... .256KB/512KB ... . ............. 512KB/512KB ..... •••• •• 512KB/512KB0 •• 0 •• 

Video Graphics .. . .53 Trio V2/GX . . ....... 53 ViRGE/ GX .. . ..... .. Matrox Millennium II (AGP) 

Video Memory/Max .... . .. 1MB/2MB SGRAM . . ... ... ..... 2MB/4MB SGRAM .. . . .. . 4MB/16MB WRAM 

Expansion Slots/Drive Bays . . .. 5/5 Desktop ... . . . .. . ... . . ...... 5/4 Desktop . ... 5/4 Desktop 

Ports: Serioi/Porollei/USB ..... 1/1 ECP/2 .. ····o··o·oo·o · .. . . . 2/1 ECP/2 . 2/1 ECP/2 

0 0 0 0 • • 0 •• •Intelligent Manageability . . . ... .Yes .. ..... .... o... o o. •• Yes .. Yes 


CDOROM .. . ..... . . . ....... .. . ... Optional . . . . . . . . . . . . . . ... Optional .. . ... ... 24X with Sound 


Software Pre-installed .... ... . . Windows 95 ..... . . . . . . Windows 95 . . . . Windows NT for Workstation 


limited Warranty* 0 •• 3-Year .. . . . ................. .... 3-Year . . .. 3-Yeor
•••• 0. • • 

Compaq Monitor . ·o···· V50 15" (13.77" viewable) ... V50 15" (13.77" viewable) . ... V50 15" (13.77" viewable) 

0 · ·Price' . . o··· · . · · o·o· o o·o· o· .. $1,399... ... .. .. ··o·o·· .. . ... .$1,669 ···· o . •o·o· o· ... . . .. . . $3,859 

Monilor included 



1-800-888-2569 1-800-266-7255COMPAQ 
M·F 7-7, Sot. 9·3 CST. Ask for ovr free catalog. For your neor"'t Compaq authorized reseller.

DirectP/us Or vi1it u1 at www.compaq .com/produdl/de~ktop>/proma>/ 

www.compaq.com/produdl/de~ktop>/proma


AGP 30: IT'S NOT THE SPEED, IT'S THE LOOK 
OKAY, so AG P may not speed up your existing software. What 

about games and applications that use AGP-enhanced 3D graph

ics' In most cases, AGP lets you run heavily textured games with 

realistic 3D scenes that bring PCI to its knees. 

To confirm this point, we tested the AGP and PC! versions of 

the same five cards using a synthetic benchmark called Final 

Reality, which was developed by VNU Labs based on a game 

engine from Remedy Entertainment. The test used 16MB of tex

tures to create complex 3D scenes, large enough to force all our 

graphics cards to use the PC's main memory to store texture data. 

The result? The PC! board-and the AGP cards that do not sup

port texturing-ground down to about 1 scene per second. The 

AGP cards that do support texturing had high scene rates, aver

aging more than 66 sps. 

Running our AG P-enhanced version of G-Police, frame rates 

were nearly identical between the AGP and PC! boards. Like any 

weB-designed AGP game, G-Police automatically switches from 

heavy texturin g for AG P boards to lighter tex turing for PCl 

boards. So no change in speed-just a change in scene quality. 

In fact, AGP promises to rid the world of ugly, oversimplified 

3D scenes in PC software. Running the same game-one AGP 

enhanced , the other not-we saw some impressive improve

ments in visual detail. In hands-on tests using an AG P-enhanced 

version ofG-Police, we noticed that explosions lost the distracting 

blockiness around the edges that we saw in the PCl version, and 

static billboards turned into fl ashy signs with full-motion video. 

Behind the improvement: the AGP bus's ability to feed 3D object 

data to the graphics card's processor several times faster than the 

PCl bus can. 

Better scenes, however, do not always mean smooth game 

play. The STP Velocity board we tes ted had the fastest frame 

rates wben running the AGP version ofG-Police-except when 

it displayed heavily textured scenes. Each time one of these 

scenes launched on screen , there would be an annoying ..... 

AGP Has Little to Offir Today's Apps 

BASED ON OUR EARLY TESTS, AGP is not going to speed up 

your current programs. When we ran PC WorldBench {which 

uses common business apps), an MPEG-2 video clip, and a 

non-AGP version of the 30 game Psygnosis G-Pollce, we found 

almost no speed differences between PCI and AGP cards. With 

the exception of the A Tl Xpert@Work {the only 2X AGP board 

we reviewed), our tests on an AGP version of G·Police 

produced the same results. But in heavily textured scenes, G-

Pollee looked significantly better with the boards that support 

AGP texturing {ATI, Diamond, and STB). 

~~TI~X~p~er~t@~W~o~rk~(~P~CI~)~~~==-t--~~==~~~~~~~~~~~~!::::::!~iri:~:j~~~~~~The STB does not 
Diamond Viper V330 (AGP) preload textures. 

They are loaded as 
Diamond Viper V330 (PCI) they come Into 

view. While loadlnq, 
Matrox Millennium II AGP {AGP) frame rates drop 

to 6 Ips. 

Matrox Millennium II PCI {PCI) 

Number Nine Revolution 3D (AGP) 261 

Number Nine Revolution 3D (PCI) 

STB Velocity 128 AGP {AGP) 

Non-AGP-enhanced Psyqnosls G-Police scene 360 -deqree scene rotation Ful l-motion-video billboard scene 

1We ran PC WorldBench at three resolutions but report only 800 by 600, which showed the qreatest differences. Hlqher scores are better. 'Could not complete test. 

HOW WE TEST All tests were performed under Windows 95 on a Dell Dimension XPS D266 Pentium II PC with 64MB of SDRAM. We ran PC WorldBench 1.0 at 800 by 600, 1024 by 76B, and 
1280 by 1024 resolutions. For our non·AGP multimedia tests, we used the Mediamatics MPEG-2 player software to run a 30MB MPEG-2 video screen saver from lnteractual Technologies 
called Star Trek: Arst Contact. We unsynched the audio so that the system would play as many frames per second as possible. Our 3D test was an automated scene in Psyqnosls G-Police, 
which has a built-In frame counter to gauge frame rates. (For those applications that use DlrectX, we used the version provided with the board.) The AGP·enhanced version of G-Police 
automatically switches from heavy texturinq for AGP qraphics boards to llqhter texturing for PCI boards, so that the qame will run with PCI at acceptable frame rates. 
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Don't trust your numbers to anyone 
but Peachtree. 

The Complete 

AccountingSolution 


For Businesses 

ThatTrack Or 


Bill Tune 


Introducing Peachtree Complete 
Accounting Plus Time & Billing! 
After more than 20 years experience producing accounting 
software, Peachtree is the most trusted name in the industry. 

just look at our track record. We produced the first 
accounting software for DOS, Windows; Madntosh; and 
gave you the first multiuser solution at no additional cost. 

Now, we introduce the first full-featured, off-the-shelf 
multiuser accounting solution with the power and flexibility 
to manage your accounting, plustrack and bill your time 
and expenses! 

It has it all, in-depth Inventory, comprehensive job 
Costing, and intelligent Business Management tools. 
Plus, with great new features like the flexibility of multiple 
billing rates, and the ability to track expenses as they 
occur, it overpowers anything else on the market today. 

Switch Now & Get $100. j uui;J3;filil l 
With a suggested street price of only $249, and a $100 
rebate offer going on OW for previou~ users of Peachtr~ 
Quicken; Quickbooks~ Quickbooks ProN or any other 
business accounting software, it's the best value around. 

So take advantage of this unbelievable offer, and take 
control of your business today with Peachtree Complete 
Accounting Plus Time & Billing. 

To order or for 
more information, call 

1-8()0.428-997 4 
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delay while th e game loaded the tex

tures into the scene. 

Surprisingly, two of the AG P boards 

we tested-the Number Nine Revolu

tion 3D and the Matrox Mi.llennium II 

AG P-fa red jus t as poorly as the PCI 

boards, both visually with the AGP-enhanced G-Police 

test and in performance \vith the Final Reali ty bencll

mark test. Both boards displayed the same light tex

turing the PC I boards did when running G-Police. 

The Millennium displayed just 1 sps in the Final 

Rea li ty benchmark, while the Revolution 3D 

clloked out 1.6 sps. In both cases, the scene 

rates were essentially uncllanged from those 

of their PCI counterparts. 

We discovered that both the Revolution 

3D and the Millennium II boards lack support for AGP 

texturing, which the other three cards possess. So while 

these two boards are running on a 66-MH z bus, they perform 

like PCI graphics cards on a 33-M Hz bus. When our benchmark 

test called on the cards to pull texture data directly from system 

memory, the data fi rst had to be copied to the graphics frame 

buffer in a time-consuming two-stage operation. 

Both Matrox and umber ine point out that their AG P graph

ics cards are designed for a business audience using z D applica

tions, not those interested in heavy-duty game play and 3D ani-

Proceed With Caution 


software, conventional wisdom says never 

to buy version 1 of anything. Of course, we 

never follow that advice. Here are some t ips 

on how to protect yourself If you are buying 

a new AGP graphics card. 

Making the right choice. First, make 

sure you know what you are buying. If a sys

tem or graphics-board vendor says it pro

vides AGP graphics for enhanced 3D perfor

mation. But the bigger 

qu estion is , How can 

cards that legitimately 

claim to be AGP com pli

ant lack its most critical 

feature? 

Ask In te l. Expl ains 

j im Nucci. In tel AG P 

m arke ting manager: 

"Any graphics card tha t 

plugs into the AGP 

connector is consid

ered AGP whether 

the 1X mode , zX 

mode, still using the PCI 

protocol , or having the 

high-performance fea

tures designed in. From 

Intel's perspective, it's all AG P." In other words, when Intel devel

oped AG P, it did not make AG P texturing a requirement for AG P 

graphics cards. 

TEXTURES AND TROUBLE 

I T T U RNs OUT that four different AG P features can be left out of 

a card, and it can still be called "compliant." The most visible fea

ture is the AGP tX versus AGP zX specification. Where 1X runs 

at 66 MH z and provides 264 megabytes per second of band- ..... 

mance, don't assume 

tha t the graphics 

card actually supports t he most Important 

new features, like AGP texturing and side

band addressing. If you want to take advan

tage of AGP's advanced 3D-handling capa

bilit ies, AGP texturing is by far the most 

important feature. But be careful : Not all 

system and board companies use the same 

t erminology to discuss the texturing fea

tures of their products. You can look for a 

few key phrases, however. If a board vendor 

says that It supports AGP texturing, Direct 

Memory Execution, or execute mode, you 

can feel relatively assured that the product 

wi ll be able to enhance AGP-opt lmized 

games and software. 

If you want to get the most performance 

out of your AGP hardware, make sure the 

board you buy supports AGP's data stream

lining tweaks. Look for mentions of sideband 

addressing and plpellnlng-both features can 

really help speed texture data between sys

tem memory and your graphics board. Also, 

look for an AGP boa rd tha t suppor ts 2X 

mode_ Our tests on an AGP version of Psyg

nosis G-Police showed a slight performance 

advantage for the one AGP 2X board we 

evaluated-AT I Xpert@Work. The 2X's faster 

data rate could provide an advantage down 

the road, when games prov ide 32MB or 

more of texture data for scenes. 

AGP PCs. When buying an AGP-capable 

desktop system, avoid products that put the 

AGP graphics chip directly on the mother

board_ Some of these systems may not be 

able to accept future upgrades to AGP cards 

with Improved graphics chip sets. How will 

you know? Before you purchase a system, 

ask the sales representative if AGP graph

ics is provided as an add-in card or in the 

motherboard , and then get the model 

names of t he board and chip used in t he 

graphics subsystem. 

Keep in mind that AGP is a new and con

fusing technology, and that sales represen

tatives may not be able to provide all the 

answers you need. If you get precise infor

mation about t he graph ics hardware, you 

can double-check with the graphics hard

ware company itself. -M. D. 
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get serious with:' 

solution 

] T R 0 D u C I N G 

Netf1n1ty 7000 

It' time for a new relation hip. 

Because the way you use a network has changed. 

Today, the crver is your network. It's a partner. And its 

capa bi lities a rc your potentia l. It's the promise of 

infinite pos ibilities in every area of your business, 

from application serving for productivity gain to inte

grating the power of the Internet with your enterprise. 

Introducing lBM 1elfini ty. A new breed of server 

designed to r einvent the ro le of industry-standard 

servers. It' smarter inside and out. So it gives you the 

confid ence to run business-critica l applications on 

Windows T or any other major network operating 

system. The power and sca lab ility of the 1etfinity 
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provides a single point of control for you r network that 

is integrated with comprehen ive management tools. 
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1ctfinity 7000 also comes with technology-based 

se rvices, including Hemote Connect, MoSTConnect 

and Update Connector. All to help maximize avail

ability. Which means you'll be able to spend more 

time on business, and less time managing technology. 

To find out more, visit the 1etfinity Web ite at 

www.us.pc. ibm.com/netfinity. Or calll800 IB 1-7255, 

ex t. 4965 . It's jus t the kind of connection yo u've 

been looking for. Because it's just better business. 
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generation cards' 
"Most users are potentially going to be 

disappointed by what they get out of first-

motherboards' and software. 

the lights are timed to let AGP commands run uninterrupted. 

The challenge for buyers is that any one of these four features 

may or may not be present in the AGP graphics card they get 

\vith their systems. One graphics card may be tX compliant and 

still offer AGP texturing, sideband addressing. and pipelining, 

while the 2X card in the system next to it may lack the other three 

features. And as far as Intel is concerned, it doesn't matter-all 

are considered AGP. 

Why did Intel allow such a confusing variety of features? To 

ensure there would be products for the new bus slots. "They were 

worried that most vendors wouldn't be able to provide 2X graph

ics chips, and they were correct," says Glaskowsky. "The pi pel in· 

ing. the sideband addressing-those are difficult things to do." 

There's more. Next year, Intel expects to release an AG P 4X 

mode, which will boost available band\vidth to 1gigabyte per sec

ond or greater. While Intel won't discuss details, Glaskowsky says 

that the AGP 4X clock will run at 133 MHz, double the current 

rate, while the graphics cards will perform two operations for 

each clock tick. Don't count on upgrading your current AG P sys

; ! - - - :

1 

I I . Maximum refresh GP I AG I 51G hi hi ln<t•l!ed max mum V1doo RAM rate (HZI at A . P deband Plpellnlng 
rap <s < P v1deo RAM type 1024 by 768 verSion textunng addressing 

4/8 SGRAM 120 2X • • • .. .... . .. .... . 

NVidia Riva128 4/4 SGRAM 120 1X • 0 • 
......... ......... " .... .. .. 

4/16 WRAM 140 1X 0 0 0 

4/16 WRAM 150 1X 0 0 0 

4/4 SGRAM 120 1X • • • 

PETER GLASKOWSKY senior analyst, Microprocessor Report 

width, 2X cards are able to double that bandwidth, providing a 

data path that carries 528 MBps. l11e 2X cards can push more data 

over the 66-MHz connection by executing two operations for 

each tick of the AGP clock. 

It sounds good, and it may be in the future. Our tes ts with the 
AG P-enhanced version ofG-Police showed only a small increase 

in fra me rates. The ATI Xpert@Work was th e lone AGP 2X 

board in our grou p. Unlike results for the four 1X boards , 

G-Police ran sHghtly faster on the AGP board than it did on PC!. 

All of the 1X boards showed little or no change in frame rates 

between AGP and PCI. 

A more important feature, at leas t for AGP-e nhanced 3D 

games and software, is AGP texturing, also called Direct Memo

ry Execute mode by Intel. This is the feature that Jets AGP graph· 

ics cards pull 3D texture data straight from system RAM , allow

ing 3D scenes in future games to incorporate megabytes of data 

to achieve enhanced realism. As mentioned above, two of the five 

AG P cards lacked this critical feature and , when running the 

AGP-enhanced version ofG-Police, showed the same lightly tex

tured scenes as the PCI boards. 

Two other features round out the AG P shell game. Sideband 
addressing speeds up AGP data transfers by taking the address 

and command instructions off the data pipe and sending them 

instead along a sideband to the sys tem chip set. This data 

frontage road on the AGP freeway makes additional AGP band

width available for moving graphics data. 

Likewise, pipelining squeezes more efficiency out ofAG P com

mand traffic. Normally, the graphics card issues a command and 

then waits until it receives an answer before issuing the next 

command-in effect, the board spends a lot of time waiting at 

red lights. AGP's pipelining feature Jets the board issue multiple 

commands in rapid succession without waiting for a response-

ATI Xpert@Work 
905/882·2600 ext. 1 www.atlte<h.com 

... ... ..........
" 

Diamond Viper V33D 
800/468·5846 www.dlamondmm.com 
... ······················ 
Matrox Millennium II AGP 
800/361-1408 www.matrox.com/mga . . ....' .' .. .... ..... .. .. " 

Number Nine Revolution 30 
800/438·6463 www.nlne.com ........ .. ..............
-----.····· 
STB Velocity 128 AGP 
888/234·8750 www.stb.com 

0 No• Yes 

·····
254 0 E C E M B E R I 9 9 71)414••

All 30 Raqe Pro 

Matrox MGA·2164WA 


Number Nine Ticket to Ride 


NVidia Riva128 


http:www.stb.com
http:www.nlne.com
www.matrox.com/mga
http:www.dlamondmm.com
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tern with a 4X card , though- it probably won't be possible. 

"Because the signal levels will be different, 4X will not work 
with anything you buy in the previous AGP implementations," 

says John Latta, an industry analyst with the Wave Report. 
Unless you shop very carefully, you could end up with a graph

ics card tha t fails to provide a meaningful improvement over cur

rent PCI graphics, even when it is running AG P-optirnized soft

ware. "Most users are potentially going to be disappoin ted by 

what they get out of first-generation cards, motherboards, and 

software," says Glaskowsky. 

SHOW ME THE SOFTWARE! 

O F c ouRS E. AG p's new features aren't worth much without soft

ware that takes advantage of them. "There's one problem with 

AG P, and that is, where are the applications?" asks Amjd Rah

mat, senior analyst at PC graprucs research firm Jon Pedrue Asso

ciates. "At the end of the day, it is all based on where the applica

tions are and where the operating system is." 

Microsoft is scheduled to build AGP support directly into the 

Windows 98 operatin g system; however, that upgrade has been 

delayed until April or May. In the meantime, 

AG P graph ics cards mus t have the 32-bit 

device driver installed before Windows 95 \viii 

recognize them. (A s we mentioned earli er, 

you need to make sure the driver comes with 

the OSR 2.1 version ofWindows 95·) Users 

will also have to install version 5 of Microsoft's 

Di rectX- a suite of multimerua operating sys

tem com ponents and device d ri vers- to 

enable AGP 's 3D features. 
Many graphics board vendors will struggle 

for a while wi th incorporating support for 

AG P in their products. "You have to bear in 

mind that the chip vendors have their own 

time lines," says )on Peddie's Rahmat. "It's 

going to settle down , but it won't settle down 

until next year. It'll take the chip vendors and 

th e boa rd vendors anothe r th ree to s ix 
months to start fi guring out the chip issues 
and the driver issues." 

0 0 0• 
• 5/5 
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On the software side, you can expect a lot of programs to add 

partial support for AGP texturi ng in the near future--or at least 

those features that are easy to implement, such as adding AGP 

texturing to individual objects rather than to entire scenes. Some 

game developers say that adding support for AGP texturing is 

not difficult, and many expect to provide downloadable patches 

on their Web sites that will add limited AG P support to some 

existing applications. 

Still, like the Pentium MMX chip introduced in January 1997. 

AGP requires developers to add specific support in order to fully 

realize the performance advantage of the new technology. With 

software development cycles taki ng 6 to 12 months, it could be a 

year or more before a large number of AGP-enhanced titles show 
up on store shelves. 

AGP TEXTURING: THE SECRET SAUCE 

I N ORDER TO D I SPLAY a realistic 3D environment, programs 

apply graprucs images, called textures, onto the surfaces ofthe poly

gons that make up 3D shapes. Done properly, these textures are 
s titched toge ther to form ...... 

ture·mapped 30 objects look 

realistic from different angles. 

3D filtering.Also called bilin· 

ear or trilinear fi lter ing, 30 

filtering eliminates blockiness 

in 30 images and textures by 

averaging the color data among 

adjacent pixels. 

Fogging. Fogging blends a 30 

object with a fixed color so It 

appears to fade away as it 

moves further from the viewer. 

MIP mapping. Another ubiq· 

ultous feature, MIP mapping, 

stores several sizes of a texture· 

mapped image to best fit the bit 

map onto objects as they vary In 

size. MIP maps avoid blockiness 

when zooming In on texture

mapped images, and reduce the 

The 30 graph ics market is annoying sparkle caused when 

buried In obscure jargon, much the graphics chip stretches or 

of wh ich is used to describe condenses a texture-mapped 

cri t ical display features found image to fit an object. 

In 30 graph ics chips. Some 

examples follow. Alpha blending.This feature 

combines two overlapping tex· 

Perspective correction. All t ure maps to create the Illusion 

five boards support perspective of transparency, such as when 

correction, which makes tex looking through water. 
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"There's one problem with AGP, and that is, 

where are the applications?" 
senior analyst, Jon Peddie Associates 

video card? Well, you could . but it would be expensive-particu

larly when you consider that the extra video mem ory would be 

used by only a small number of 3D applications. 

For those graphics cards that support AGP teA1uring. game pro

grammers can use system memory as if it we re dedicated texture 

memory located directly on the card. Games get instant access to 
8MB, t6M B, or eve n more texture memory, depending on the 

amount of available system RAM . The only drawback, say some 

developers, is that it takes longer for data to move from main 

memory to the graphics card than it does from the card's on board 

RAM , so some AGP-enhanced software may run slower. 

Nevertheless, game makers are hot on this new technology 

the illusion of real-world objects. The problem: Ma ny megabytes because of the potential for fancier scenes. Access Software, 

of texture data are required to create great-looking scenes. maker of the Pandora Directive game, is developing its upcoming 

With most graphics cards packing 2MB, 4 MB , or at most 8MB Tex Murphy: Overseer title wi th AGP in m ind. The game places 

of graphics RA M, there is not much room for displaying texture live-action digi tal video in side 3D-rendered rooms. On an AG P 

data. On a 4MB PC! graphics ca rd, for example, software devel system, Access says, frame rates could double over those of PC ! 

opers can count on being able to use only about 2MB for texture systems, from about 10 fps to 20 fps. 

data. And that figure goes down as your screen resolution goes The AGP-optirnized version ofTex Murphy: Overseer uses as 

up, since that 4M B on board is shared by both display graphics much as t6M B of textures at a time. When played on a system 

and stored 3D textures. So why not just put more memory on the \vi th a PC! card , the program uses its own software to process 

texture data from system memory, through the CP U, and ~ 

The 1oo-MHz PC application. Over 

the past several 

SO YOU 'VE DECIDED to buy a new AGP· years, as Intel CPU speeds ramped up from 

equipped Pentium II system. Don't jump too the init ial 60 MHz to a blistering 300 MHz, 

soon. Come spring, Intel plans to signifi the rate at which data moved along the 

cantly improve the performance of Pentium memory bus barely changed-it's still limit

II PCs by speeding up the motherboard from ed to a maximum of 66 MHz. To counteract 

the typical 66 MHz to 100 MHz. The 50 per· the growing speed mismatch, vendors 

cent boost is the f irst speed increase for placed fast cache memory both inside and 

lntel·based PC motherboards since the next to the CPU. The Pentium II, for in· 

introduction of the 60-MHz and 66-MHz stance, has 64K of superfast internal, pri· 

Pentium CPU in 1993, when the mother mary cache, and another 512K of external, 

board bus was boosted from 33 MHz. Unlike secondary cache that runs at half the 

AGP. which mainly improves performance of processor's speed. But when the two levels 

30 operations, the faster motherboard will of cache can ' t give the CPU the data it 

enhance performance across all applica· needs, it must call data from main memory 

tions. You can expect to see Intel match its along the 66-MHz bus. 

upcoming Deschutes processor (the 

slimmed down, .25-micron version of Pen· Worth the wait? It may be, particularly if 

t ium II running at 333 MHz and beyond) you use a lot of multimedia titles, DVD soft

with the faster motherboards. ware, large database files-or any applica

tion in which the CPU must resort to quick 

The payoff. So what do you get with a cache memory. In fact, software-based play

100-MHz bus? Quicker CPU access to main back of DVD video and audio really needs 

memory, which will benefit virtually every the faster access to work well, says Peter 
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Glaskowsky, senior analyst at Microproces· 
sor Report. " If you want to put a DVD play

er in your PC, I wouldn't get a current 

machine," warns Glaskowsky. He also notes 

that the AGP bus, which must compete with 

the CPU for access to main memory, will get 

a boost with the new motherboards since 

data can be accessed from memory at a 

higher rate. 

What comes af t er 100 MHz? Na t han 

Brookwood, processor analyst for the 

research firm Dataquest, says that 100 MHz 

may be the l im it for motherboard bus 

speeds. At higher frequencies, electromag· 

netic interference becomes difficult to man· 

age-t he motherboard, in effect, starts to 

act like a t ransmitter. 

"I think we'll probably see solutions that 

go more to int rach lp connections-the 'sys

tem on a chip' that everyone Is talking 

about," says Brookwood. " If you can get rid 

of most of the interconnections between 

chips by moving everything onto one big 

piece of sili con, you have solved a lot of 

problems." -M. D. 
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DIN bldl capacitY drive. common sanse dictated n 
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to the graphics board. TI1e work-around allows 

Access to provide high levels of realism on 

existing PCI machines-but at a terrible cost 

in frame rates. Says Bruce Ward, an Access 

producer, "Now [with AG P] we can have Z· 

buffering, fast hardware transforms, and vari· 

ous other hardware functions that improve 

both the look and the speed of the rooms. " 

The enhanced version of Psygnosis' G·Police 

title is another example of how AG P helps 

games. On AG P systems with 32MB ofmemo· 

ry, the game uses 8MB of texture data to create 

scenes. But on AGP sys· 

terns with 64MB of sys· 

tern memory, the texture 

data bumps up to as 

high as 16MB. In other 

words, the more system 

memory you have, the 

better off you are. Other 

3D games that will sup· 

port AG P textu ring in· 

elude Acclaim's Forsak· 

en, Rage Software's 

Incoming, Game Fx's 

Out of the Void, and 

Microsoft BasebaU 3D. 

Games are not the 

on ly applicat ions that 

will benefit from AGP's 

texture-handling talents; many vendors of3D design applications 

plan to add AG P capability next year. An updated version of 

MetaCreations' Bryce landscape creation software should feature 

a full-size preview of rendered 3D scenes. Currently, the preview 

window is limited to a wire frame (augmented by a postage

stamp-size rendering). The company also says it wi ll beef up the 

3D user interface in some of its programs as AG P systems 

later ifand when you need it. "Now [with AGP] we can have ...fast hardware 
Are you into games , or do you want to be the 

transforms and other...functions that improve the first on your block with the latest graphics? Make 

sure you purchase a board like the ATI Xpert@· 1001< and Speedof the [game's 3D-rendered] rooms." Work or the Diamond Viper V330, both of which 

dors such as Gateway 2000, Dell, and 

Compaq are beginning to incorporate it 

on their Pentium II PCs. AM D and Cyrix, 

however, cannot use Intel's proprietary 

slot 1 (the socke t for the Penti um JI 

processor package) fo r their own proces
sors, so they \vill have to come up with 

alternatives to Intel's 44oLX chip set. 

With the probable success of the Pen

tium II, AGP will likely supplant PCI as 

the most popular graphics technology. By 

1999, the market-research firm 

Mercu ry Research expects AG P 

graphics systems to outsell PCI 

graphics systems by more than 

two to one. That's certainly an 

incentive for application devel

opers to add AGP to their soft

ware. AG P will also not add 

much to the price of a new PC. By the time you read this, both 

Dell and Gateway 2000 expect to be selling Pentium ll -233s with 

AGP graphics cards for $1999 . Notebooks with AG P cards 

should start turning up in the second quarter of next year, fol

lowing the introduction of mobile Pentium II processors. 

So should you move to AGP graphics now? If you don't need to 

upgrade your PC immediately, there is no compelling reason to 

rush out and buy an AGP-capable system and graphics board. 

In fac t, if you can wait until the release ofWindows 98-expect

ed in several months-you will probably enjoy a smoother Iran· 

sition to AGP than you might otherwise. What's more, the graph

ics boards available in six months will be much more likely to 

support AGP's most useful features. 

If you just can't wait to buy a Pentium II PC, and are running 

mostly business applications, you might be able to save yourself 

a bit of money. Assuming that the graphics board in your old PC 

is a PCI card and tltat it's working fine, try ordering your new PC 

witltout the graphics card and put your current PCI card in it 
instead. You can then pick up a better AGP card 

BRUCE WARD game producer, Access 

become more commonplace. Caligari's TrueS pace will offer 

improved AGP support, and Virtus's ConceptCAD will add it, 
which should give both applications faster and smoother ren

dering ofhigh-resolution 3D scenes. 

INVESTMENT PROTECTION 

1 F AG P DO ES so LITILE as ide from enhanced 3D, why consid

er buying an AGP-equipped PC and graphics card at aU? For one 
thing, Intel, Advanced Micro Devices, and Cyrix are all arrang· 

ing for their chip sets to support the new bus, and system ven
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support the AGP texturing feature. On the other 

hand, if you simply happen to be running zD applications on an 
AGP-capable system, any of the boards reviewed here perform 

like their PC I counterparts. 

There are many questions surrounding AGP, and buyers 
should be asking them. "Ultimately, they are the people paying 
the money," says Glaskowsky, "and they need to make sure they 

know what they're getting." 

David English is a freelance writer based in Greensboro, North 
Carolina. Michael Desmond is a senior associate editor at PC 

World . Mike Salayko, peiformance analyst at the PC World Test 
Center, produced all AG P peiformance tests. • 




