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GP™GPU

SISD: Single Instruction Single Data Stream
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SIMD: Single Instruction Multiple Data Stream
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GP™GPU

MISD: Multiple Instruction Single Data Stream
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MIMD: Multiple Instruction Multiple Data Stream
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/_ GPU ﬂ CPU
Device Memory ﬂOSt (CPU) Code Host Memm
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float *f_d, *f _h;

CUDA API
‘-— cudaMalloc(&f_d);

N
cudaMemcpy(f_h,f_d); >
< AZX

i

Device Code

< ! kernel function
Func<<< N/256, 256>>>(f_d)

__global__
func(f_d) { } \ /
\_ %
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GPU kernel-function call

GPI GPU

Host Code WH T call 95,

kernel_function<<< Dg, Db, Ns, S>>>(a, b, c,....);

Dg: dim3 247D grid DY A X$EE

Db: dim3 247D block DY 1 XIEE

Ns: EITHIZIEE T B shared ABUDH A X
HBRA[: BERLI-TZE L. 0 BNERE

S: JERIEAEITD stream B S

HB&E]: HERLI-EEIX. 0 HNERESN.,
GPUMDthreadfEl IXR[IEAETELS

Dg, Db TIEE NS D Thread NEITEINS,

5|%#1IZHost memory MpointerDFEE (FAH],
kernel function ME{TIX. CPU [T LT A9 IERHA,

Copyright © Takayuki Aoki / Global Scientific Information and Computing Center, Tokyo Institute of Technology



Thread Management

CPU: function(a, b, c,...);
GPU: function<<<grid, block >>>(a, b, c,...);

, Hierarchy
management
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Example of CUDA programming

GP™GPU

CPU Computing
for(j = 0; j < n; j++) A[j] = B[jI;

GPU Computing

{_glo pal _ void copy(float *A, float *B)

Int | = blockDim.x*blockldx.x + threadldx.x;

Al] =Bl
}

Launch GPU Kernel copy <<<n/256, 256 >>> (A, B);
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Parallel Data Access

GP™GPU

Access to 1-dimensional Array

1 element of the array from 1 thread

j = blockDim.x*blockldx.x + threadldx.x

—

threadldx.x = 2

threadldx.x=1
threadldx.x =0 l
2

|012"' |012"' I01
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blockldx.x=0 blockldx.x = 1 blockldx.x = 2 blockldx.x = 3

<— blockDim.x=256 —» <— DblockDim.x=256 —» <— blockDim.x=256 —>
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SISD: for(i = 0; i < N; i++) A[i] = BJi];

8729

GP™GPU
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B4l B:
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GP™GPU

SIMD: 4{E
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GP™GPU

Host code: 4 MDIIBITH-T. BIEEZZ<{NDAELE
[Tl EdETEHT,
Mo TERDB,

Device code: &R DEFEDILIGZICHE>TRIZEEST
TH5MDTATS L,
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