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Performance Evaluation of a Firewall-compliant Globus-based
Wide-area Cluster System

YOsHIO TANAKA,# MOTONORI HIRANO,t MITSUHISA SATO,t
HIDEMOTO NAKADAt and SATOSHI SEKIGUCHIT

In this paper, we present a performance evaluation of a wide-area cluster system based
on a firewall-compliant Globus metacomputing toolkit. In order to utilize parallel systems
and establish communication links beyond firewalls, we have built new mechanisms into the
Globus system. We have built a firewall-compliant Globus based wide-area cluster system
and run some benchmarks on it. In addition, we report on details of the firewall-compliant
Globus system and performance evaluation of a wide-area cluster system. We have developed
and run a tree-search problem using MPICH-G. The performance results indicate that the
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proposed system can achieve reasonable performance in the wide-area cluster system.
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Fig.2 The architecture of RMF.
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# Name type procs nnodes clock  prefix Oo0oo0oooooooo QDDDDDDDDDDD
COMPaS c 4 8 200 compas
COMPas?2 c 4 4 450 compas-2 000000000000 0O000 Resource Allocator

SR2201 P 1 266 150  sr2201

03 00000000D000000D0D00DO0
Fig.3 An sample configuration file for Resoruce
Allocator.
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Table 2

Nexus Proxy library functions.

Function Description
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Fig.4 Communication mechanism via the Nexus Proxy

(active connection).
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Fig.5 Communication mechanism via the Nexus Proxy

(passive connection).
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Fig.6 Experimental environment.
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Table 3 Communication latency and bandwidth.
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Table 4 Experimental testbed.
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Table 5 Execution time of the 0-1 knapsack problem.
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Wide-area Cluster (direct communication) 20 2003 13.25
06 OOOOODOOO
Table 6 Number of steals.
System Master RWCP-Sun COMPasS ETL-O2K
Max Min  Average Max Min  Average Max Min  Average
Local-area Cluster 160459 13869 15649 14981 17219 11385 14436
Wide-area Cluster | 217330 | 11603 8394 10563 | 13289 8007 11465 | 8508 2105 5693
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Table 7 Number of traversed nodes (in billions).
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