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Introduction

Ever since the first switchover from printed readouts, graphics have played a large role in how we interact with computers.  As they got more and more sophisticated, people started to expect better graphics from their machines.  The video card standard is that of the AGP (Accelerated Graphics Port) card, which replaced the PCI (Peripheral Component Interconnect) for video cards.  The AGP slot lets the video card transfer more data to and from the motherboard more often, which allows for better graphics and a better refresh rate.
History of the AGP

Before the development of the AGP slot, all graphics were sent either through the ISA or PCI slots.  Neither could produce particularly impressive visuals, however, because they could not communicate with the motherboard quickly enough.  As graphics-heavy applications became more common, however, mostly in the form of games, the Intel corporation saw a chance to make quite a bit of money by producing a faster and better way for visual data to be transferred between the motherboard and the video card (Wikipedia, 2001).
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What they came up with was, of course, the AGP slot.  It was in production for several years, and was released in 1997.  Originally, it was compatible only with computers that were also using Intel’s Pentium II chip, but that didn’t last long.  By 1998, AGP slots were available and working in the majority of modern systems (Poor, 1999).

Even from when it was very first released as the 1x AGP, the slot was already twice as fast as working through a PCI slot.  Because of this huge difference, much more data could be passed to the motherboard much more quickly.  It also allowed a video card installed in an AGP slot to access system memory more quickly, though that advantage didn’t last very long, as graphics cards started to have dedicated memory (Wikipedia, 2001).

That’s not to say, of course, that PCI cards were made obsolete.  While they are slower than their AGP counterparts, PCI video cards are still made to this day.  It is extremely rare to find a motherboard without an AGP slot on it, however, because that is currently the standard (Best Buy, 2004).
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What the AGP Does

Since the AGP is specifically tailored for video, the port allows for such things as playback of full motion videos and 3D video acceleration.  The AGP is also able to communicate directly with the computer’s processor and main memory.  This leads to smoother frame rates due to the fact that only the computer’s processor and the video card are a dedicated interface.  In this interface the video processor is allowed access to the main system memory in order to perform calculations needed for 3D modeling (Kozierok, 2001).  

How it Works


The increased speeds of the AGP, when compared to the PCI, come from the AGP’s ability to transfer data on both edges, rising and falling, of the processor’s clock.  The increased speed is also due to AGP’s direct interface between the video card and computer’s processor, which is very efficient as it cuts I/O bandwidth usage to just what the two components need.  AGP also uses Direct Memory Execute (DIME) to access the computer’s main memory directly in order to perform the task of texture mapping.  Since the card in the slot can access the main memory 

3

directly there is no need for it to pre-cache the data into the card’s local memory, thus also decreasing display time (GCS,1999).  

DIME provides the card with two ways to access the computer’s main memory.  The first is pipelining, in which the AGP makes multiple inquires during memory access for data.  The second is sideband addressing, which provides additional channels for transmitting the data requests. Both of these are essential as they provide for a faster and sharper 3D image display of today’s computers (GCS, 1999).

 Evolution


The AGP 1x was unveiled in 1997.  Since then, the clock rate has doubled close to every two years.  The current AGP, the AGP 8x, runs at a clock rate of 533MHz with a transfer rate of 2133 MB/s.

Previous Modes of AGP---------------------

	Mode
	Clock Rate
	Transfer Rate

	1x
	66 MHz
	266 MB/s

	2x
	133 MHz
	533 MB/s

	4x
	266 MHz
	1066 MB/s

	8x
	533 MHz
	2133 MB/s



(Table from Risley, 2001)
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However, despite the drastic increase in power over such a short time, Intel has no plans to further improve the AGP.  Rather, Intel intends to completely replace the AGP with a new interface, the PCI-Express, by 2005.  Two leading video card manufacturers, Nvidia and ATI, both advertise that their NV40 and R420 GPUs, respectively, will be the last to support the AGP (Wikipedia).


The PCI-Express is an interface that will be fast enough to replace not only existing PCI and AGP slots, but all system busses as well.  Intel plans to have a system in which all devices are talking to a single PCI-Express controller, eliminating the need for the current northbridge/southbridge configuration in computers today (Wikipedia).

Conclusions


The AGP replaced the slower PCI connection for video cards, offering a faster and more efficient way for a computer to process video and graphical information.  With the improvement of the technology over the past four years, larger and more complex graphics and, more commonly, games have been able to be created and run faster than had ever been possible.  With the phasing-out of the AGP technology, 
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faster and more efficient busses and interfaces will take its place.
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