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Why MGPU?

ÅMGPUs can be used to dramatically increase 
performance and visual quality

ïAt higher screen resolutions

ïEspecially with increased use of MSAA

ÅMany applications become GPU limited at higher 
screen resolutions

ïHigh resolution monitors => mainstream affordability

ÅAchieve next generation performance on todayós HW

ïPrototype your next engine

ÅProvides an upgrade path for mainstream parts
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Multiple Boards

ÅAn increasing number of 
motherboards can accept 2 or 
more discrete video cards

Å Connected by high speed 
crossover cables

ÅNow possible to fit 4 Radeon 
HD3850 boards to a single 
motherboard

Å CrossFireX technology allows 
you to harness that 
performance
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Multiple GPUs per Board

ÅThe Radeon HD3870 X2 is a 
single -board multi -GPU 
architecture

ïAFR is on by default

ÅHeavy peer to peer 
communication

ïBi-directional 16x lane pipe 
connecting the 2 GPUs

ÅCrossFireX supports 2 HD3870 
X2 boards for Quad GPU 
performance
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Hybrid Crossfire

ÅCombination of 
integrated and discrete 
graphics

Å 3D graphics performance 
boost

ïLaptops

ïMainstream desktop PCs

ÅUse less power during 
non - taxing graphical 
tasks
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CrossFire Rendering Modes

ÅSplit Frame Rendering / Scissor

ïScreen is divided into number of GPUs

ïDynamic load balancing

ÅAlternate Frame Rendering

ïGPUs take alternate frames

ïVertex processing not duplicated

ïHighest performing mode
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How does AFR Work?
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Hardware Considerations

ÅCurrent MGPU setups are not shared memory 
architectures

ïResources placed in local video memory are duplicated for 
each GPU

ÅDriver initiates peer to peer (P2P) copies to keep 
resources in sync

ïOn some chipsets this may involve the CPU

ïSynchronizes all GPUs

ïVery heavy impact on performance that can even result in 
negative scaling
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Driver Modes

ÅCompatible AFR Mode

ïDefault mode

ïDriver checks for AFR unfriendly behaviour

ïWill peer to peer (P2P) copy stale resources

ÅFull AFR Mode (Application Profile)

ïDriver recognises EXE name

ïUse a unique name and donót change it

ïBehaviour fully guided by profile

ïBest performance ïno checking

ïRename EXE to ñAFR-FriendlyD3D.exeñ 

ïUse ñAFR-FriendlyOGL.exeñ for OpenGL 

ïNo checking : Speed & compatibility test
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Detecting the Number of GPUs

ÅVisit http://ati.amd.com/developer

ïDownload project called ñCrossFire Detectñ

ÅStatically link to:

ïñatimgpud_s_x86.libñ 32 bit version

ïñatimgpud_s_x64.libñ 64 bit version

Å Include header file:

ïñatimgpud.hñ

ÅCall this function:

ïINT count = AtiMultiGPUAdapters();
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Pitfall: Dependencies Between Frames
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Update resource A
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Draw using A
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P2P copy from GPU0 to GPU1

A peer to peer (P2P) copy 
synchronizes resources but 
comes at a very high cost !!



Solution: Resources that Change Every 
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There are no P2P copies if one always 
modifies the resource before using it within 
a frame ! 



Solution: Resources that Change Every 
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