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AGP


With a new wave of software and computer games emerging every few months, graphics cards get pushed to their limits.  New technology is ever-evolving in order to keep up with this advancement.  Another aspect of the cycle to consider is the motherboard capacity to handle the higher demand that is a result of more powerful software.  Our society has become ravenous for instantaneous results when dealing with technology and visual components.  A user wants superb, smooth graphics that have flawless motion and fast response.  In response to the growth of these overall needs, the Accelerated Graphic Port, or AGP, has been developed for new age motherboards.  As described in the Accelerated Graphics Port Interface Specification:
In general, 3D rendering has a voracious appetite for memory bandwidth, and continues to put upward pressure on memory footprints as well.  As 3D hardware and software become more pervasive, these two trends are likely to accelerate, requiring high speed access to ever larger amounts of memory, thus raising the bill of material costs for 3D enabled platforms.  Containing these costs while enabling performance improvements is the primary motivation for the A.G.P.  By providing up to an order of magnitude bandwidth improvement between the graphics accelerator and system memory, some of the 3D rendering data structures may be effectively shifted into main memory, relieving the pressure to increase the cost of the local graphics memory. 

Reducing costs by moving graphics data to main memory is the primary motivation for the A.G.P., which is designed to provide a smooth, incremental transition for today’s PCI based graphics vendors as they develop higher performance components in the future. (AGP Interface Specification 19)
As this documentation indicates, the sole purpose for the design of the AGP is to give the graphics information that is sent to the graphics card, a straight path from the main memory with a few modifications made to suit the graphics card for optimum performance.

The Accelerated Graphics Port uses the same interface as a PCI slot, 66MHz.  There are simply four enhancements to this interface that allow the AGP to operate on a higher level, than a normal PCI slot, for graphics purposes. As specified in the AGP interface specification, the four enhancements made to the port are as follows:

· Deeply Pipelined memory read and write operations, fully hiding memory access latency

· Demultiplexing of address and data on bus to allow almost 100% bus efficiency

· New AC timing in the 3.3v electrical specification that provides for one or two data transfers per 66-MHz clock cycle, allowing for data throughput in excess of 500 MB/s

· A new low voltage electrical specification that allows four data transfers per 66MHz clock cycle, providing real data throughput of up to 1 GB/s (AGP Interface Specification 20)
The basic intent in the enhancement of the PCI slot into the AGP is to allow the graphics vendor to utilize the four main enhancements without modifying the basic PCI interface.  AGP’s work on a completely independent bus from the PCI bus.  AGP is based on the PCI interface, but it is not physically interchangeable with PCI cards.  The physical length of the AGP equipped card is shorter than that of a PCI card.  This is due to a number of advanced electrical reasons for being able to physically shorten the length of the card.  The AGP interface was designed by Intel and is considered to be a completely different interface from that of the PCI interface by most people and by the original designers of the PCI interface.

USB

The Universal Serial Bus, or USB, is a fairly new development from the Intel Corporation.  It has become a standard connection port on most PC’s.  USB provides a quick and easy way for a user to connect peripheral devices to their system without having to go through the hassles of driver installation.  According to the USB Specification provided by Intel, there were three main factors for developing the Universal Serial Bus connection:
· Connection of the PC to the telephone
The USB provides a ubiquitous link that can be used across a wide range of PC-to-telephone interconnects. 
· Ease-of-Use
The lack of flexibility reconfiguring the PC has been acknowledged as it Achilles’ heel to its further deployment. The combination of user-friendly graphical interfaces and the hardware and software mechanisms associated with new-generation bus architectures have made computers less confrontational and easier to reconfigure.
· Port Expansion
The addition of external peripherals continues to be constrained by port availability.  Existing interconnects are optimized for one or two point products.  As each new function or capability is added to the PC, a new interface has been defined to address this need. (USB Specification  29)
These are the main motivational reasons for the development of the USB 1.0, but around 2000, USB 2.0 emerged.  This was mainly designed and modified from the original USB interface due to the increasing technology and increasing need to deal with large amounts of data.  Plus there is a large demand for digital media which requires the capacity to transfer and handle large amounts of data.  The two transfer rates defined for the original USB were 1.5 MB/s and 12 MB/s.  USB 2.0 defined a new transfer rate of up to 480 MB/s, forty times the maximum transfer rate of the original.

There are two connection types for a USB connector.  There is an A connector and a B connector.  The A connector is the longer of the two connectors, shown in figure 1.1, and it is located upstream from the host system.  This is the connector that connects into the computer.  The B connector is more of a square shaped compared to the A connector. The B connector, shown in figure 1.2, is located downstream from the USB device.  In other words, this is the connector that is commonly found on the component or HUB that is sending the information into the computer.

The USB system is an extremely complex system contained within one unit.  It provides many of its peripherals with their own power supply.  Therefore it has an advanced electrical system built into its structure.  The cable is also constructed to handle high speed bi-directional data transfer.  There is much more to explain about the USB system than that of what is said within this overview, however the concepts of most of these additional aspects are beyond the scope of this writer.  All of the additional specifications can be found within the USB Specification provided by Intel Corporation.
IEEE 1394 (FireWire)

FireWire is the Apple trademark for their products using the IEEE 1394, here abbreviated to 1394, standard bus.  It is also known by many other names, but they all use the same 1394 standard.  The 1394 standard can be traced back to Apple computers developed in 1986.  However, the standard was developed and accepted by the Institute of Electrical and Electronics Engineers (IEEE) in December of 1995.  Several high profile companies were involved in the development of FireWire including Sony, Sun, Microsoft and IBM.  However, the two major companies in the development were Texas Instruments and Apple.

1394 can be used in many ways.  It is faster than both IDE and SCSI, the original standard weighing in at 400 megabytes per second.  It is very similar to the USB design, but again, much faster.  Since it is a peripheral bus it can be used to connect just about anything to your computer, internal as well as external.  It can connect hard drives internally or externally, the application would be quite useful seeing as at this point the only really useable option for an external hard drive is SCSI, which at its fastest (Wide Ultra3) only has a transfer rate of 160 megabytes per second, compared to 400 megabytes per second.  Since 1394 is a high speed-high volume bus it can be used for demanding applications such as connecting digital video and audio.  In fact that is currently the most common application for 1394, video editing.  Since the signal never gets converted from digital to analog the video quality is much better.

1394 is a more economical solution to SCSI; the 1394 hard drives cost about the same as SCSI and perform much better.  However, the cost of installing a 1394 controller is much less than a SCSI one.  Most home computers sold today are being shipped with a 1394 controller installed.  1394 is reliant on the operating system of your computer, much like USB.  Microsoft operating systems released after Windows 98 all support 1394.  In fact 1394 and USB are incredibly similar, the one major difference being the huge speed difference between the two.  1394 is plug and play, without the need of connecting many large clumsy wires, it is much more convenient and user friendly.

1394 cable contains six copper wires, two for power and two twisted pairs for data.[image: image1.png]Power
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The power wires can carry between 8 and 40 volts DC at up to 1.5 amps.  The connecter is made in such a way that all the wire contacts are not accessible to the consumer so it is more difficult to get them dirty and harder to harm the consumer by shock.  The length of 1394 cable can not exceed 4.5 meters but longer distances are possible through the use of hardware repeaters.  Additionally up to 63 1394 devices may be chained to one bus segment.  The 1394 bus is non-cyclical and therefore does not need to be either terminated or connected back to the source.


The future for 1394 is very promising.  There is still development being made to the standard, for example a one gigabyte per second 1394 is close to completion.  As more and more applications arise for 1394 its future becomes more secure.  As previously mentioned, most new computers are now shipped with a 1394 port of some kind already installed.  Most high end video cameras now have a 1394 port on them for easy video editing.  It won’t be long before other devices such at DVD players and audio receivers start being made with 1394 installed.  The hope is that 1394 with replace the confusion of many different wires with one single wire.  1394 is the future of serial data transfer.
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Figure 1.1
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Figure 1.2
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