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On-line Resource Co-allocation Algorithm for
Performance-guaranteed Distributed Execution
Environments

ATSUKO TAKEFUSA,! HIDEMOTO NAKADA, !
TomoHIRO Kupon'! and Yosuio TANAKAT!

Resource co-allocation, reflecting user and resource administrator scheduling
options, is one of the key technologies to provide both computing and network
resources to the users, while meeting the QoS with the users. We propose an
advance reservation-based on-line co-allocation algorithm for both computing
and network resources on distributed execution environments. In the proposed
algorithm, we solve the co-allocation problem as an integer programming prob-
lem. The goal of our algorithm is to create reservation plans satisfying user
resource requirements. Also the algorithm takes co-allocation options in user
and resource administrator views into consideration. We evaluate the proposed
algorithm in our advance reservation-based co-allocation model with extensive

simulation. Our experimental results show that our algorithm can take co-
allocation options and seems practical as an on-line method.
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Fig.1 Overview of the resource management framework.
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Fig.2 User’s resource request and a reservation plan from the Planner.
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Fig.4 Simulation environment.
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Table 1 Simulation settings.
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Fig.6 Comparison of resource co-allocation success ratios. The request load varies from 10[%] to
100[%)].
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Fig.7 Comparison of resource utilization between sites. The results are applied administrator’s
option (A).
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Fig.8 Comparison of resource utilization between sites. The results are applied administrator’s
option (B), prioritized by the number of CPUs in each site.
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Fig.9 Comparison of resource utilization between sites. The results are applied administrator’s
option (B), prioritized by network domains.
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Table 2 Comparison of calculation times.
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