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Make your graphics SLI!
SLI is short for Scalable Link Interface. SLI is a method of allowing two graphics cards of the same model to be linked and share the load of rendering the graphics on screen. Using two graphics cards linked via SLI greatly improves the performance of the system by rendering the graphics faster. Often up to a 2 times improvement is seen.

Scan Line Interleave (SLI) technology by 3dfx reached cult status during the heyday of Voodoo2, thanks to the near doubling of graphics power by purchasing a secondary Voodoo2 3D-accelerator card. Back then when graphics cards were all chugging along the PCI-bus and the topology of the PCI bus architecture is a multi master, multi target capability that allowed combining multiple PCI graphics cards to boost processing power without too much problems (though it's not as straightforward as it sounds). While such products were available in the workstation segment, the 3dfx Voodoo2 was the only such product then for the 3D game enthusiasts. Albeit expensive, it was still within the reach of hardcore gamers unlike higher-class workstation class graphics accelerators.

As for the Scan Line Interleave technology itself, this technology enabled each Voodoo2 card to render every other line of a frame. This meant that one card would render even-frame lines while the other renders odd-frame lines. While the technology was acceptable back then, it wasn't perfect as 'tearing' effects can be observed from scene to scene. In today's context where many gamers are highly drawn in to the finer graphics details, such effects are highly undesirable. Adding to the complexity are Full Screen Anti-Aliasing and Anisotropic Filtering, which make Scan Line Interleave an even more troublesome technology to implement.

The days of the Voodoo2 have long gone past and the PC industry has since adopted the AGP slot as the successor to PCI for graphics cards. AGP being a single master, single target protocol gave rise to the limitation of a single AGP slot on a typical motherboard. This is the reason why you don't see multiple AGP slot motherboards. 

With the launch of PCI Express motherboards and PCI Express graphics cards, the limitations imposed by the AGP bus are no longer present (both in terms of communication and speed). NVIDIA debuted SLI once again. Although NVIDIA retains the SLI marketing name (it now owns 3dfx rights and technologies), NVIDIA's SLI acronym stands for Scalable Link Interface and it has nothing to do with the Scan Line Interleaving technology from 3dfx. Using multiple PCI Express (PCIe) slots in conjunction with SLI, NVIDIA aims to scale graphics processing power across multiple GPUs.

Embedded within all GeForce 6 and above series GPU is an intelligent communication protocol that enables this SLI functionality with inter-GPU communication, data handling, dynamic load balancing and more. NVIDIA states that their SLI can scale to handle up to eight GPUs if required in the future. The best part about NVIDIA's SLI is that it is configurable at the software level to to operate in Scan Line Interleave-like mode all the way to independent frame rendering on each GPU. 

The second part of NVIDIA's SLI equation requires a high-speed digital link interface that synchronizes the graphics cards. At one point NVIDIA's NV45 graphics cards, have this physical interface at the top of the card. So although all GeForce 6 and above graphics cards have this capability, without this digital link interface, the SLI-feature is not accessible. However Nvidia has assured that if the demand for SLI does exist for lower-end graphics cards, they may consider offering this to the rest of the series as well.

Even if in the future should SLI be prevalent throughout the GeForce 6 and above series, you will require identical graphics cards to enable SLI. Essentially, you cannot mix and match graphics cards of varying models because they would have to sync in order to deliver the final output. Similar to dual processor setups, it's always advisable to use the same brand of graphics card too.

ATI's CrossFire is exactly the same concept as NVIDIA's SLI. Albeit nearly three-quarter of a year late, ATI is finally offering something similar, but they promised more frills such as better performance scaling algorithms, enhanced image quality rendering modes, improved multi-GPU compatibility and most significantly, the flexibility to mix-and-match different ATI graphics cards. Arguably, these features do make it more difficult to engineer and more time consuming to validate. This is perhaps the very reason why CrossFire took so long to mature even though we've all seen it in action months ago.
