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Why MGPU? AMDY

A MGPUs can be used to dramatically increase
performance and visual quality

I At higher screen resolutions
I Especially with increased use of MSAA

A Many applications become GPU limited at higher
screen resolutions

I High resolution monitors => mainstream affordability

A Achieve next generation perfo
I Prototype your next engine

A Provides an upgrade path for mainstream parts
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Multiple Boards AsmtDohn

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

A Connected by high speed
crossover cables

A Now possible to fit 4 Radeon
HD3850 boards to a single
motherboard

A CrossFireX technology allows

you to harness that
performance
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Multiple GPUs per Board

A The Radeon HD3870 X2 is a
single -board multi -GPU
architecture

I AFR is on by default

A Heavy peer to peer
communication

I Bi-directional 16x lane pipe
connecting the 2 GPUs

A CrossFireX supports 2 HD3870
X2 boards for Quad GPU
performance
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Hybrid Crossfire

A Combination of
Integrated and discrete
graphics

A 3D graphics performance
boost

i Laptops
I Mainstream desktop PCs
A Use less power during

non -taxing graphical
tasks
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http://www.amazon.com/gp/product/images/B0006VHV64/ref=dp_image_0/102-4172334-0388954?_encoding=UTF8&n=541966&s=pc
http://www.acer.it/acereuro/page92.do?sp=page74&dau42.oid=6351&UserCtxParam=0&GroupCtxParam=0&dctx1=11&CountryISOCtxParam=IT&LanguageISOCtxParam=it&crc=2208571506

CrossFire Rendering Modes

A Split Frame Rendering / Scissor
I Screen is divided into number of GPUs
I Dynamic load balancing

A Alternate Frame Rendering
I GPUs take alternate frames
I Vertex processing not duplicated
I Highest performing mode
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AMD
How does AFR Work? Smartercrﬂ

-

CPU first fills command buffers

CPU ﬂ for frame N on GPUO

GPUO (Frame N) GPU1 (Frame N+1)
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AMD
How does AFR Work? Smartercrﬂ
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How does AFR Work? AsmtDohn

/
CPU fills buffers faster than the GPUs
can consume them. At some point

I though, GPUO will have consumed

some commands form frame N

CPU

GPUO (Frame N) GPU1 (Frame N+1)
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Hardware Considerations AsmtDo!‘"

A Current MGPU setups are not shared memory
architectures

I Resources placed in local video memory are duplicated for
each GPU

A Driver initiates peer to peer (P2P) copies to keep
resources in sync

I On some chipsets this may involve the CPU
I Synchronizes all GPUs

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

A Compatible AFR Mode
I Default mode
I Driver checks for AFR unfriendly behaviour
I Will peer to peer (P2P) copy stale resources

A Full AFR Mode (Application Profile)
I Driver recognises EXE name
ifUse a unique name and
I Behaviour fully guided by profile
I Best performance T no checking

I Rename EXE -FEpi aA&RyD3D. exen

iUse NA-ARFRendl|l yOGL. exei
I No checking : Speed & compatibility test

donot c

f or
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DeteCtlng the Number Of GPUS Smarter Choice
A Visit
I Downl oad project called nCrossFHiI

A Statically link to:
ifnati mgpud s x86. 11 bn 32 bit verigsi
ifnati mgpud _ s x64. 1l 1 biA 64 bit versi

A Include header file:
ifnati mgpud. hi

A Call this function:
I INT count = AtiMultiGPUAdapters();
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http://ati.amd.com/developer
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A

* GPU1 (Frame N+1)
_________J Present (N -1)

resource A

GPUO (Frame N)

Draw using A

Update resource A
Draw using A

Update resource A

) @

®
DrawusingA
Update resource A _

@

@
Present (V)

Present (N
N) Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A

GPUOQ (Frame N) * GPUL1 (Frame N+1)

: _________J Present (N -1)

Draw using A

resource A

Update resource A
Draw using A

Update resource A

Present (N
N) Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A
GPUO (Frame N) " "l GPU1 (Frame N+1)

@ Present (N -1
® ( )

Draw using A

Update resource A
Draw using A

Update resource A

oresen )
oamwngh S
Opoats rosource A 5

. DrawusingA

& Oponts resaunee A
e o )

Present (N+1)

Present (N)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A resource A

* GPU1 (Frame N+1)
Present (N -1)

GPUO (Frame N)

—>

Draw using A

Update resource A
Draw using A

Update resource A

Present (N)

Present(N 1)
—:

@
DrawusingA
Update resource A
Present (N+)

Present (N+1)
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resource A resource A
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GPUO (Frame N)

—>
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Update resource A
Draw using A

Update resource A

Present (N)

Present(N 1)
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@
DrawusingA
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A resource A

GPUO (Frame N)

" "l GPU1 (Frame N+1) *

—>

Draw using A

) ©
o

Draw using A

Update resource A

Update resource A

Present (N)

Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A resource A

GPU1 (Frame N+1) *

GPUO (Frame N)

Draw using A

3k
Ik

——>

Update resource A
Draw using A

Update resource A

Present (N)

Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A

resource A

GPU1 (Frame N+1) *

GPUO (Frame N)

Draw using A

Update resource A %

Present (N)

——>

Draw using A

Update resource A

Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

resource A resource A

GPUO (Frame N) GPU1 (Frame N+1)
Present (N -1)

@
@
Draw using A

Update resource A

Draw using A

——>

Update resource A

Present (N)

Present (N+1)
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Pitfall: Dependencies Between Frames AsmtDoh""

GPUOQ (Erama N\ W
A peer to peer (P2P) copy

synchronizes resources but -1)

comes ata very high cost I
Draw usti iy M

1 Update resource A

P2P copy from GPUO to GPUL1

~ ' 3k

Update resource A
Present (N)

)
@
@

Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A

resource A

GPUO (Frame N) B "l GPU1L (Frame N+1) [ N
— e
O

Update resource A

Draw using A
Update resource A

Draw using A

e @

()
Update resource A
Draw using A

@

@
Present ()

Present (N)

Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A

resource A

GPUO (Frame N) B "l GPU1L (Frame N+1) [ N
¢ s IS
) @ ®

Update resource A

Update resource A

@
@ Draw using A
Present (N)
Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A

resource A

GPUO (Frame N) B "l GPU1L (Frame N+1) [ N
—

-1)
@
@

Update resource A

Update resource A

@
@ Draw using A
Present (N)
Present (N+1)
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Solution: Resources that Change Every

Frame

resource A

GPUO (Frame N)

1 Update resource A %

Draw using A

Present (N)

GPU1 (Frame N+1)
Present (N -1)

Update resource A

Draw using A

Present(N )
) ©

@
Update resource A
DrawusingA
Present(N+1)

Present (N+1)

resource A
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

GPUO (Frame N) GPU1 (Frame N+1) *

resource A

Present (N -1)
@
1 Update resource A %

Draw using A
Update resource A

Draw using A

Ui

Present (N)

Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A resource A

GPU1 (Frame N+1)
@

GPUOQ (Frame N)

Update resource A %

1 Draw using A
1 Update resource A %

Draw using A

Present (N)

Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A resource A

GPU1 (Frame N+1)
@

Update resource A % ®
@

Draw using A
1 Update resource A %

Draw using A

GPUOQ (Frame N)

O

@
Update resource A _
Draw using A
) @

@
Present ()

Present (N)

Present (N+1)
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Solution: Resources that Change Every AMD{T
Frame Smarter Choice

resource A resource A

GPUL1 (Frame N+1)
@

Update resource A %

______ J Draw using A

GPUO (Frame N)

Update resource A

Draw using A

—
Do issanesi |
ECTeT
e

Present (N+1)

There are no P2P copies if one always
modifies the resource  before using it within
a frame !
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Solution: Resources that Change Every AMD{T
FeW Frames Smarter Choice

resource A

resource A

GPUO (Frame N)

* GPU1 (Frame N+1)
4 Present (N -1)

Update resource A

Draw using A
Update resource A

Draw using A

Present (N
(N) Present (N+1)

Draw using A

Present (N+2)

Draw using A

Present (N+3)
Draw using A

Present (N+4)
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@
Update resource A
Drawusing A

()

()
Present(\)
Drawusing A
Present (N+2)
Drawusing A
Present (N+4)







