Changing The Way You See Things: High Performance Video Display Adapters
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Your Friend, the Video Display Adapter
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Just think for a moment.  Your computer only understands digital signals.  That’s billions and billions of ones and zeros all in an alien language called binary.  Imagine for a moment that your only output from a computer was a stream of binary data similar to the way the popular Matrix movies represent their virtual world.  How easy would that be to use?  No images, no maps, no graphics, no games!  ACK!
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Have you ever seen one of those really old computer displays?  Sure they had color, one color!  That system was called monochrome.   Imagine your world as a dog sees his, only in black and white.

To the rescue comes the modern video display adapter or video card.  This amazing device converts all those nasty binary numbers into analog signals that your monitor understands.  

Your modern high performance display adapters are capable of displaying millions of colors.  3D technology lets you view modeling of realistic worlds in fantastic detail.  It’s just like going to the IMAX and watching a movie where everything is so lifelike, but saving the $10!  The processing speed in a modern video card exceeds the speed of the computer you owned only a couple of years ago.  

Here we go With That Technical Stuff 

	Some terms to remember, or maybe forget:

	Refresh Rate
	Number of times per second that the video screen is updated

	Rendering
	The process of calculating the visual qualities of an object.

	3D
	An image with three-dimensional characteristics

	Anti-aliasing
	The process of smoothing stair-step lines and curves

	Anisotropic
	Reduction in blur during processing and preservation of detail


Your Top Three Cards to Choose From

	ATI Radeon X800 XT Platinum
	e-VGA E-GeForce 6800GT
	PNY Verto GeForce 6800 Ultra
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	Manufacturers’ website:

	http://www.ati.com/
	http://www.evga.com/
	http://www.pny.com/products/verto/


Complete reviews available at

http://reviews-zdnet.com.com/Video_Adapters/4540-3025_16-30871661-4.html?tag=tab
What is so Different About These Cards?

Features:  Your selection of a video card can be a difficult and complex process.  Three awesome video cards are reviewed to help you narrow your selection:  The PNY Verto GeForce 6800 Ultra, ATI Radeon X800 XT Platinum Edition, and the eVGA e-Geforce 6800 GT.  On the surface they all seem very similar, but if you examine them closely, you’ll find some important differences.  

[image: image11.jpg]



All three cards have 256 Megabits of memory running at a RAMDAC Clock Speed of 400 MHz and utilize the AGP 8x interface.  They also support dual monitors that some of you must have to play games and do work at the same time.  For those of you who need more visual output, this is the just the thing.  You can play video games and work on your reports at the same time (well, at least that’s what you told your Boss!).

With a clock speed of 1.12 GHz, the ATI is the fastest of the group.  The ATI and the eVGA both have S-video outputs that allow you to use your TV as a display.  Imagine playing your favorite game on a 36” TV screen.  This is an AWESOME experience!

Due to its cumbersome design, the PNY card occupies two PCI slots in your computer – wasting one slot.  This is kind of like decking out your car with all the latest gadgets and then finding out you forgot to leave room for the muffler!  The humongous fan on the card takes up the extra slot.  The ATI and the eVGA cards only require one slot, a definite advantage for those who continually upgrade their machines with the latest and greatest technology.  With these two cards, you can have a fully decked out system and not run out of room.  

For many, the most important difference between these cards is the power requirement.  The PNY and eVGA consume much more power then the ATI, you will need a 450-watt power supply for these cards.  The ATI only requires a 350-watt power supply.  Few of your off-the-shelf home systems will accommodate the power hungry PNY or eVGA cards.  If your system does not, you will need to buy a new power supply at a cost of $125 to $150.  Power requirements must be taken into account when selecting a video card.  With an inadequate power supply, you could damage your video card or cause a serious system failure. 

Price:  The eVGA e-GeForce 6800 GT sells for $388.  Add a $125 power supply, and your cost jumps to $513.  Next, is the ATI Radeon X800 XT Platinum Edition that sells for $479, which will probably not require a power supply upgrade.  Finally, you have the PNY Verto GeForce 6800 Ultra that sells for $508, plus the $125 power supply.  You can’t forget about the power supply.  Neglecting it would be like buying the top of the line 1000-watt receiver and connecting it to 2-watt computer speakers.

Power Requirements and Clock Speeds:

	Video Card
	Price
	Power Consumption
	Memory Clock Speed


	ATI Radeon X800 XT Platinum
	$479

(power

supply may not be needed)
	Moderate

350 watt min. Power Supply
	1.12 GHz

	e-VGA E-GeForce 6800GT
	$388

+$125 P.S.

$513 Total
	Very High

450 watt power supply
	1 GHz

	PNY Verto  GeForce 6800 Ultra
	$508

+ $125 P.S.

$633 Total
	Very High

450 watt power supply
	1 GHz


The Need for Graphic Card Speed

As your demand for “realistic” graphic displays grows, software programmers must put increasing demands on a graphics processing unit’s (GPU) processing power and speed. Graphic cards have grown more powerful with each successive generation requiring similar changes to all the other components in your PC – the hardware in your computer must be able to keep up with the latest cards!

In order to test these cards and have benchmark comparison results that are meaningful, these tests need to be performed on similar test bed PCs (fig. 1). 

Figure 1 - Graphics card test bed specifications
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It’s a Tough Job, but Someone’s Got to Do It

Imagine spending days in the lab, playing game after game of Unreal Tournament on the fastest PCs available today. Test Lab personnel make the ultimate sacrifice for you by using games such as Unreal Tournament 2003, Far Cry, Tom Clancy’s Splinter Cell, and Microsoft Flight Simulator 2004 to test cards. 

The games run at the highest resolutions with advanced graphics features enabled. Still, it is difficult to do true performance comparisons when device drivers from different manufacturers do not use the same techniques to perform similar functions. Therefore, when reading any review, it is important that you compare the testing results only from cards within a particular review. 

Popular game demos are used because most people in the industry feel that they are indicative of “real-world” tests. The demos are set to the following specifications: 

· 32-bit color depth, anisotropic filtering (AF) is turned on 

· Full-screen anti-aliasing (FSAA) is set to maximum. 

Reporting is done in frames per second (fps) and the numbers represent just how fast a graphics card can display the game. The minimum playable frame rate is 30 fps.

The Test Details: A Blow-By-Blow Account of Each Game

For those of you who want the gory details, we include a brief description of the games that were used for benchmark testing. 

Far Cry

UbiSoft Entertainment’s Far Cry is a Direct X 9-based game that uses Vertex Shader 2.0 and Pixel Shader 2.0, as well as many other advanced rendering techniques. All of these features combine to produce some of the most realistic scenery and physics seen in any game to date.

A custom demo of an actual game play is created using Far Cry’s Rebellion map which, when played, generates an average frame rate score.

Microsoft Flight Simulator 2004

Microsoft’s Flight Simulator 2004 is a demanding Direct X 9-based game and is used to measure a graphics card’s 3D graphics gaming performance. A shareware program called Fraps measures frame rates, takes screen shots, and captures video from DirectX and Open GL games. 

Logging was started as soon as the helicopter takes off. The frame rate is measured for exactly 2 minutes. The Fraps program then reports the average frame rate of game play.

Unreal Tournament 2003

UT 2003, a first-person shooter by Epic Games, is used to measure a graphic card’s 3D gaming performance. After installing the retail version, the game was patched to version 2225. Changes were made to the game’s files to prevent the game from defaulting to automatically adjusting settings. This is to ensure that the same game settings are used for each graphics card test.

Tom Clancy’s Splinter Cell

This UbiSoft Entertainment’s game is used to measure a graphic card’s 3D graphic performance. Splinter Cell is a Direct X 8.1- based game that uses a different approach to texture rendering than other games. The game devotes a lot of its texture rendering to a shadow-casting system algorithm that has three depth levels. The result of using this algorithm is a GPU-intensive texture rendering process.

Splinter Cell was originally developed for use on the Xbox, which is based on the Nvidia GPU. In order for Splinter Cell to be used for performance comparisons between GPU’s from different manufacturers, the game is forced to use a mode supported by all graphics cards – Projector shadow mode. 

As Splinter Cell does not use anti-aliasing or anisotropic filtering, the test is based on shadow resolution and effects quality settings. 

And The Winner Is…

All three cards performed well under testing.  The cards performed identically when running Splinter Cell (fig. 2).  The ATI card performed better than the competition with Unreal Tournament (fig.3).  The PNY had a slight advantage running Flight Simulator (fig. 4) and Far Cry (fig. 5).  However, the PNY requires two PCI slots and a monster power supply.  The ATI has a 10% faster clock speed than the competition and also provides an S-video output for your television viewing pleasure. 

Now let’s factor price in.  Is an extra $150 worth a few performance points under test conditions to you?  For most people, the answer is no.  The ATI is your best choice due to its compatibility, features, and price.  The ATI Radeon X800 XT Platinum is another winning product from ATI in stores near you.
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Figure 2 – Splinter Cell Results
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Figure 3 – Unreal Tournament 2003 Results
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Figure 4 – Flight Simulator 2004 Results
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Figure 5 – Far Cry Results




Operating System:	Windows XP Professional SP1


Processor:		2.4 GHz AMD Athlon 64 FX-53 (socket 939)


RAM: 			1024 MB DDR SDRAM 400 MHz


Chipset: 		Via K8T800 Pro Chipset


Hard Drive: 		(2) 74GB WDC WD740GD-00FLX0 Serial ATA, 10,000 rpm


Controller: 		Integrated Via SATA RAID controller


Add’l Hard Drive: 	250 GB WDC WD2500JD-00BGG0, 7,200 rpm Serial ATA.
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