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CPU x GPU
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CPU xGPU
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Figura 1. Numero de operacdes de ponto flutuante por segundo
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Figura 2: Throughput de memaoria CPU x GPU
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GPGPU

A (Generalpurpose computing orisraphicsProcessingJnits
Técnicade usode GPlparacomputacaode propoésitogeral
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OpenGL
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Exemplos de speedup

100X
Medical Imaging Molecular Dynamics Video Transcoding Matlab Computing Astrophysics
U of Utah U of lllinois, Urbana Elemental Tech AccelerEyes RIKEN

50x — 150x

47X

Financial simulation Linear Algebra 3D Ultrasound Quantum Chemistry Gene Sequencing
Oxford Universidad Jaime Techniscan U of lllinois, Urbana U of Maryland
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Arquitetura — para que?

A Caodigootimizadodependede conhecimentoda arquitetura
especifica

Shared memory / Cachenfiguraveis
Quantoscores?
Precisaale ponto flutuante dependedageracaodaarquitetura

SFUs (Special Function UnitBmitante de operacoes
transcendentais

ualmemoriausar. Shared memory, Constant Memory, Global
emory,registradores local memory, Host Memory?

(%uantasthreadsbloco, blocogdSM, registradoresgthread,
threads/SM, Warps/SM, threads/\Warp ??2??



Evolucao GPU NVIDIA

Product Transistors CUDA cores Technology
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Evolucao GPU NVIDIA

01/04/2011
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Instituto de Matematica e EstatisticdUniversidade de Sado Paulo
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Compute Capability

Definearquiteturabase e features demaGPU NVIDIA

Compute Capability

Feature Support

{Unlisted features are supported
for all compute capabilities)

mctions operating on
global memary




Compute Capability

Compute Capab Compute Capability

and depth

Maximum amount of shared memary 1 ; bound o




NVIDIA Tesla C2050 - Fermi

A

A

Compute capability: 2.0

SRR AT

Ere]gg‘]% §OPY overlap:
Kernel timeout : Disabled

A

A

A

Totaldedicatedmemory: A

3GB GDDR5 A
Constantmem: 64KB A

A
Numerode

multiprocessadoresl4 4
Sharedmem por mp: 48KB

Registergpor mp: 32768
Threads in warp: 32
Max threads per block: 1024

Mgﬁbrle@éjf@?nsion:
g/gqg%gfiq)dimension: (65535,
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Arquitetura Fermi
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Arquitetura Fermi

A Global memory de até
o6GB

A Cachel_2|§] 63KB
til

compartilhado eritre
todo os Cores
A 16 SMs

A Comunlcaga(f,PUGPU
via PCGIE

A c();aTh ddIS Ibul
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Streaming Multiprocessor

A 32 CUDA Corgsor SM

A 1 CUDA Corexecutal thread
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Dual Warp Scheduler

I Warp 2 instruction 42

szstcto43

A 1 Warp 32 threads A Maximode 48 Warps
por SM

a
@%&'}%{ L”,‘aeg‘ esmo A Total de 1536 threads
tempo possiveipor SM



Dual Warp Scheduler

A Fermi dual warp scheduler
seleciona? warps eaealizauma
Instrucaode cadawarpemum
gru ode 16 cores, lonidades

e load/storeou4 SFUs

A 48 warps/SM. Pargué?

A Latency hidingwarp com_
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A Zerooverhead thread
schedulingselecaade warp
paraexecucamaointroduz
overhead



Dual Warp Scheduler
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CUDA

<A NVIDIA.

CUDA.

A Compute Unified Device Architecture

A Arquiteturaparalelade propdsitogeral
A TecnologiaproprietariaNVIDIA
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Arquitetura CUDA

A Arquiteturade ComputacaoParalela
parapropositogeral

A Facilitacomputacaocheterogénea(CPU +
GPU) '

A Suporteavariaslinguagense APlIs
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CUDA Kernels

A PorcOegoaralelasdaaplicacaocsaoexecutadasomokernels

A CUDA threads
Lighweight
Fast switching
Milharespotencialmenteexecutadasao mesmotempo

CPU Host Executes functions
GPU Device Executes kemmels




CUDA Kernels

A Um kernel aimafuncaoexecutadaem

GPU ] ]
\
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Y

A Cadathread possuium identificador
unico
A Selecaale input/output
A Decisdesle controle (cuidadd)

A Threads condecisOegle controle ._
distintaspodemcausardivergéncizem O T
warp









A Threadssaoagrupadasmblocos
A Blocossaoagrupadosemagrid



A Threadssaoagrupadasmblocos
A Blocossaoagrupadosemaqgrid
A Umkernele executadocomoum grid de blocosde threads



S

A Threadssaoagrupadasm blocos
A Blocossaoagrupadosemaqgrid
A Umkernele executadocomoum grid de blocosde threads



CUDA Modelo de Programacao - Resumo

A Um kernelexecutaum grid deblocos
de threads

A Umblocoé formado por um conjunto
de threads

A Cadathreadpodeserunicamente
enderecada

Host Device

Kernel 1

Kernel 2
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Hierarquia de memoria

A Thread
A Registradores



Hierarquia de memoria

A Thread \‘1
A Registradores /
A Thread \\

A LocalMemory i‘

N




Hierarquia de memoria

A Thread
A Registradores

A Thread
A LocalMemory

A Bloco
A SharedMemory




Hierarquia de memoria
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