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Efficient Scheduling for Cluster of NUMA Parallel Computers

YUSUKE KONISHI,t AKIHIRO NOMURA,! HIROYA MATSUBA,
and YUTAKA ISHIKAWAt®

‘We propose a new algorithm to schedule jobs on a cluster of NUMA machines. Instead of
using simple memory or I/O request rate as the scheduling metrics, we use degradation of
performance rate in memory and I/O benchmarks concurrently executed with the task as an
indicator. We confirm the proposed scheduler using the NAS Parallel Benchmarks.
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F &

®9 25 A/ EFETROEITHRE

[CEESH
~v¥ | RE EP CG FT LU MG
4x2 | 7713 | 76.47 [ 7830 | 77.21 77.71
EP 2x4 | 7665 [ 7582 | 76.85 | 76.57 | 77.06

2x4F 75.52 74.85 75.98 74.97 76.81
2x4B 76.83 77.17 77.40 77.32 77.77

4x2 84.45 84.12 84.18 84.03 83.67
CG 2x4 81.26 84.13 91.34 86.46 88.32
2x4F 81.75 83.87 87.02 82.45 83.82
2x4B 83.28 84.80 87.25 84.14" 85.54

4x2 122.46 122.95 123.51 122.66 122.50
FT 2x4 110.35 115.61 126.98 120.90 120.48
2x4F 115.82 119.75 121.14 118.31 118.60
2x4B [ 118.39 | 121.08 [ 121.03 | 120.23 | 121.09

4x2 | 419.85 | 419.38 | 419.38 | 419.13 419.72
LU 2x4 378.16 | 398.91 418.15 422.39 | 428.38
2x4F | 415.93 | 423.51 428.67 | 419.33 | 424.55
2x4B | 418.91 421.41 421.32 420.96 | 429.50

4x2 31.04 31.08 31.19 31.20 31.03

2x4 26.43 28.28 29.73 30.00 30.76
MG 2x4F 30.75 31.09 31.98 31.30 31.46
2x4B 31.89 31.83 31.59 31.13 31.51

# 10 2 ¥ 2/ [ERETRO MPI BN T OB
(A RIT
AT A EP CG FT LU MG
4x2 2.55 2.37 3.13 2.93 3.45
EP 2x4 2.36 1.59 2.37 2.07 2.76
2x4F 1.63 0.98 2.01 1.32 1.02
2x4B 2.01 1.98 2.03 2.09 2.53
4x2 4.53 4.43 4.53 4.50 4.29
CG 2x4 4.82 5.11 10.88 4.98 5.14
2x4F 3.52 4.31 7.93 3.73 3.86
2x4B 5.15 5.53 8.22 5.34 5.37
4x2 16.49 16.17 16.69 16.34 16.14
FT 2x4 12.29 12.70 21.13 13.50 13.29
2x4F 10.99 11.16 12.27 11.08 11.20
2x4B 12.96 13.59 14.14 13.30 13.36
4x2 15.74 15.51 15.76 16.80 16.93
LU 2x4 14.25 13.76 22.56 17.46 16.73
2x4F 16.24 15.76 17.93 16.33 18.78
2x4B 17.51 17.33 18.62 17.23 17.74
4x2 0.84 0.99 1.01 0.84 0.95
MG 2x4 0.71 0.74 1.62 0.84 0.89
2x4F 0.67 0.72 1.34 0.67 0.69
2x4B 0.77 0.82 1.46 0.87 0.77

® 11 FTHBICHT 5 MPI BN OFERMORE (%)
‘R R
Ny F A EP CG FT LU MG
4x2 3.31 3.10 3.99 3.80 4.44
EP 2x4 3.08 2.09 3.08 2.70 3.58
2x4F 2.16 1.31 2.65 1.76 1.33
2x4B 2.61 2.56+ 2.62 2.71 3.25
4x2 5.36 5.26 5.38 5.36 5.13
CG 2x4 5.93 6.07 11.91 5.76 5.82
2x4F 4.30 5.14 9.11 4.52 4.60
2x4B 6.18 6.52 9.43 6.35 6.28
4x2 13.46 13.15 13.51 13.32 13.17
FT 2x4 11.14 10.99 16.64 11.16 11.03
2x4F 9.49 9.32 10.13 9.37 9.44
2x4B 10.95 11.23 11.69 11.06 11.03
4x2 3.75 3.70 3.76 4.01 4.03
LU 2x4 3.77 3.45 5.40 4.13 3.91
2x4F 3.90 3.72 4.18 3.89 4.42
2x4B 4.18 4.11 4.42 4.09 4.13
4x2 2.70 3.18 3.24 2.70 3.05
MG 2x4 2.68 2.62 5.45 2.79 2.90
2x4F 2.18 2.30 4.20 2.14 2.20
2x4B 2.42 2.59 4.63 2.80 2.45
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