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HEURISTIC SCHEDULING FOR DATA TRANSFER
AND KERNEL EXECUTION IN GPGPU

Saki HomMmAa™ and RE1j1 Supatli2

In CUDA, which is integrated development environment for GPGPU, data
transfer and kernel execution without dependence can be executed in parallel
by using the mechanism called stream. However, it is necessary to optimize
such factors as division of data, allocation of streams, and order of API calls,
in order to achieve the maximum performance of hardware. In this study, we
investigate how these factors influenced the execution time. We propose a near-
optimal heuristic to configure the schedule by constructing the model by the
result of measurement. In the experiment, we applied the schedule to matrix
multiplication program, and compared with the case executed without using
stream.
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Table 1 Machine specifications

Machine CPU Ver GPU CcC Send speed Recv speed
1 Intel Core i7 -980X | 3.2 Tesla C2050 2.0 5.77 GB/s 5.62 GB/s
2 Intel Core i7 -870s 3.2 GeForce GTX 580 | 2.0 5.89 GB/s 5.93 GB/s
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Table 2 Execution time of matrix multiplication program with Machine 1
H=512 H=16384 H=8192 H=256 H=256 H=512
M=512 M=512 M=8192 M=256 M=16384 | M=16384
W=16384 W=512 W=256 W=8192 W=256 W=512
TR 5.803 5.810 46.102 46.116 5.628 11.211
bk Vi 49.069 49.104 214.988 214.495 16.271 62.142
Ly—7 5.204 5.201 1.328 1.328 0.075 0.196
B 60.005 60.051 262.399 262.173 21.905 73.487
ALY a—)v 53.250 51.011 231.716 232.876 45.263 89.303
H=2048 H=4192 H=16384 | H=16384 H=8192 H=16384
M=2048 M=4192 M=4096 M=8192 M=32 M=32
W=2048 W=4192 W=32 W=32 W=8192 W=16384
‘R 5.630 23.431 44.810 89.526 0.394 0.746
Ak Vi 97.829 833.395 24.804 54.065 27.284 108.911
Ly—7 2.618 10.854 0.359 0.357 41.372 165.330
B 106.012 867.669 69.924 144.161 68.978 274.909
AR a—)v 102.368 849.511 51.613 107.436 45.124 171.600
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F—rN—~y RPN — X VIE TR R RET D 2L, £, B GPU LIRS E S
TENEZLND.
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£ 3 VIV 2ICXDITHIT v ST LD KT
Table 3 Execution time of matrix multiplication program with Machine 2

H=512 | H=16384 | H=8192 | H=256 H=256 H=512

M=512 M=512 | M=8192 | M=256 | M=16384 | M=16384

W=16384 | W=512 | W=256 | W=8192 | W=256 W=512
TR 5.632 5.628 44.831 44.845 5.458 10.892
R 31.736 31.853 139.008 | 138.614 10.144 39.545
Ly—7 5.397 5.399 1.386 1.359 0.056 0.182
BIK 31.736 42.904 185.411 | 185.194 15.669 50.675
Ay Va—n | 35224 33.727 149.536 | 150.023 35.890 58.128

H=2048 H=4192 H=16384 | H=16384 H=8192 H=16384

M=2048 M=4192 M=4096 M=8192 M=32 M=32
W=2048 W=4192 W=32 W=32 W=8192 W=16384
TR 5.450 21.747 43.586 87.155 0.359 0.699
=T 63.518 511.291 16.035 35.004 17.768 70.982
Ly—7 2.711 10.841 0.352 0.350 43.226 172.917
B3/ 71.694 544.018 60.210 123.059 61.473 244.822
A a—)v 67.174 520.175 49.356 99.154 46.279 180.389

3) S.Nakagawa, F.Ino, and K.Hagihara. ##{? cuda A2 gpu (2L 25 A N U — 2L
DD I Py =7 . [EHRLEFZFSHERE, 2010-HPC-126(19):1-8, 2010.
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