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The parallel algorithm with master-worker paradigm to solve the BMI Eigenvalue Problem, which
is one of optimization problems, has been proposed. However, this algorithm has a problem for
scalability of performance because of performance bottleneck on a master and communication
overhead. This paper proposes new algorithm with hierarchical master-worker paradigm to
improve the scalability and evaluates effectiveness of the proposed algorithms.
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Grid

CPU Mem 0S
Pentium4(1.9GHz) 512MB Linux 1
PC Pentium3(1GHz) Dual 1GB Linux 16
PC Pentium3(650MHz) 320MB | Linux 1
Athron(1.3GHz) 768MB Linux 13
AthronMP(1.2GHz) Dual | 1GB Linux 6
Titech Grid Pentium3(1GHz) 512MB | Linux 2
Pentium3(1.4GHz) Dual | 512MB Linux 192
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1807sec 668.4sec
1149sec 12.1sec

LAN

Work E i E i
orker xesztclme Speed_up xesztclme Speed_up
1 1719 1.0 1523 1.0
2 884 19 529 2.9
4 444 3.9 264 5.8
6 203 7.5
8 235 7.3 152 10.0
14 102 14.9
16 165 10.4 81 18.8
24 158 10.9
28 151 114
32 65 23.4
54 51 29.9
*74 36 42.3
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Master |Worker| Exectime Idling
Speed_up
sec sec

1 1 15418 1.0

1 16 1013 15.2

2 32 615 25.1 |2 35)

3 48 456 33.8 |(5 38 36)

4 64 375 41.1 |(2 39 40 35)
5(*1)| 80 337 45.8 |(6 43 42 41 37)
6(2)| 96 | 293 | 526 |t
*1 PC
*2 PC PC
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Master Worker Worker Exec_time Speed_up Idling
Sec - sec
1 jc*1 1 15418 1.0
2 |c*32c*32 64 357 43.2  |(037)
4 |c*16 c*16 c*16 c*16 64 375 41.1 |1 47 5348)
5 |[c*32c*8c*8 c*8 dc*8 64 362 42,6 |(243 4247 49)
3 [c*32¢c*32 c*32 96 271 56.9 |4 3535)
5 |c*64 c*8 c*8 ¢c*8 c*8 96 278 55.4  |(053 4547 49)
2 |c*64 c*64 128 217 71.1 | 38)
4 |c*32¢*32 ¢*32 ¢c*32 128 210 73.4  |(0404341)
5 |c*64 c*16 c*16 c*16 c*16 128 224 68.8 (0 42 48 42 43)
3 |c*48 c*48 c*48 144 206 74.8  |(04144)
3 |c*64 c*64 c*64 192 181 85.2  |(04141)
4 |c*48 c*48 c*48 c*48 192 179 86.1 (0444451
4 |c*64 c*64 c*64 c*64 256 233 66.2 |(050 60 58)
*Worker
... Titech Grid dc... PC
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