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Simultaneous resource allocation method for computer communication networks
Shigehiro TSUMURA™ | Shin-ichi KURIBAYASHI™?

ABSTRACT: In computer communication networks, many servers, distributed in various locations, offer
processing ability for each service request. To utilize the processing ability of the servers, it is necessary
to alocate simultaneously both the processing resources and the access bandwidth that connects the
server to the backbone network. Resource alocation in computer communication networks can be
modeled as multiple resource pairs in the system, each resource pair comprising server (computing
resource) and access bandwidth (network resource), and both computing and network resources being
allocated simultaneously in one selected resource pair.

This paper proposes a method for the efficient joint resource allocation method of both computing and
network resources. It is assumed that there are multiple centers distributed in the network and each center
includes both servers and its access bandwidth to the backbone network. The key idea of the proposed
method is first to identify the resource type (computing or network) for which the requested amount is
the largest proportion of the maximum resource of that type, and then, from the centers that could meet
the request, to select the center with the least available amount of the selected resource type. This paper
also proposes an extension of the joint resource allocation method for the case where each service request
declares the maximum permitted network delay time, and where both the size of resource and the
network delay time are conddered in the selection of a center. It is demonstrated by simulation
evaluations that the proposed methods could reduce the request loss probability and also reduce the total
amount of the resources required by up to 20%, compared with the conventional method.
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