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A Grid Scheduling for an Evolutionary Computation Using R3Q

Y OSHIKI MATSUURA,* KAZUHIRO OHKURA, 2
Y OSHIYUKI MATSUMURA, NORIYUKI FUJIMOTO
and KENICHI HAGIHARA

A computational method for implementation of Evolutionary Computation (EC) optimiza-
tion methods in grid computing environments is discussed. In general, EC methods imple-
mented in a grid environment need jobs to be synchronized each generation. In addition, EC
problems incur a significant communication overhead, because of the fact that they are what
we refer to as “medium-grained” tasks. We deal with these problems by using a dynamic grid
scheduling method without prediction. In this paper, list scheduling with Round-robin order
Replication (RR) is adopted to reduce waiting times due to synchronisation. However, RR is
suitable only for coarse-grained tasks. For medium-grained tasks, we propose a new technique
for reducing the communication overhead, called the Remote Work Queue (RWQ) method.
This is able both to reduce communication time and obtain efficient forced termination of
tasks. We then define R3Q (Round-robin Replication Remote Work Queue) as RWQ with
RR like task replication. In order to evaluate R3Q, computer simulations are conducted by
using a test problem that requires a constant number of computations, but where varying
computer resources in the grid nodes result in varying execution times. Our results show
that R3Q can reduce both synchronous waiting time and communication time, and provides
efficient forced termination of tasks in comparison with other methods.
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Fig.1 Comparison of WQ and RR by task flow.
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Fig.2 CPU utilization with WQ, Slide Transfer and
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03 R3QGridOO0O0O
Fig.3 R3Q Grid System.
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Fig.4 Grid environment used in our experiment.
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Table 1 Average calculation time per one task (computational granularity=100,
500, 1,000) and performance ratio of each machine when the performance
of a master machine (PentiumIII 800 MHz) is 1.0.

Granularity 100[ms] | 100[ms] 500[ms] | 500[ms] 1,000[ms] | 1,000[ms]
No. Machines time[ms] speed | time[ms] speed time[ms] speed
M1 PentiumIII 800 MHz 101 1.00 506 1.00 1,000 1.00
L1 Pentium4 2.4 GHz 42 2.40 175 2.89 229 3.37
L2 PentiumIII 800 MHz 95 1.06 506 1.00 996 1.01
L3 PentiumIII 550 MHz 148 0.68 717 0.71 1,300 0.77
L4 PentiumIII 500 MHz 163 0.62 783 0.65 1,395 0.72
L5 Celeron 466 MHz 184 0.55 1,204 0.42 2,477 0.41
L6 PentiumII 300 MHz 275 0.37 1,328 0.38 2,365 0.43
R1 Xeon 2.4 GHz 41 2.46 176 2.88 299 3.37
W1 Xeon 3.0 GHz 37 2.73 188 2.69 335 3.01
w2 Xeon 2.4 GHz 41 2.46 175 2.89 301 3.35
W3 Athlon MP 2400+ 37 2.89 151 3.35 258 3.90

Total - 17.23 - 18.85 - 21.33
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Fig.5 Execution time of WQ, RR, RWQ and R3Q for each computational
granularity (Exe) and communication delay (Delay) time.
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Fig.6 Comparison of total execution time among WQ, RR, RWQ, and R3Q for

each communication delay time (Delay) and each computational granularity
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Fig. 7 Execution time of WQ, RR, RWQ and R3Q for each computational
granularity (Exe) in WAN environment.
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Fig. 8 Comparison of parallel efficiency among WQ, RR, RWQ and R3Q.
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