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Access-Delay Evaluation Engine for a Web-Server System with Multiple Proxy Servers
in the Next Generation Network (NGN) Era
— Modeling and Analysis via Diffusion Process ——

Yoshitaka TAKAHASHI

Abstract

It is an important and urgent OR (Operations Research) issue to evaluate and/or estimate the delay in a
web-server system handling internet commerce real-time services. Usually, multiple proxy servers located
separately from the web-server site enable shortening of the web-server access delay in order to guaran-
tee the quality of real-time application services. However, there exists almost no literature analysing
access delay for the web-server system with multiple proxy servers. The goal of this paper is to provide
an access-delay analysis engine for a web-server system with multiple proxy servers. Our approach is
based on the diffusion process technique. We derive the statistics (the squared coefficients of variation) of
the individual output processes from the proxy servers. By regarding the unfinished workload in the web-
server system (ie. the incoming output processes from the proxy servers) as a diffusion process, we derive
a mean-delay explicit formula. Our formula is shown to be consistent with the previously obtained result
for a special case (single proxy server and Poissonian arrival model).
Key words: Next Generation Network (NGN), Operations Research (OR), internet commerce, web server,

Markov process, diffusion process, queueing theory
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Fig.1 The squared coefficient of variation (C2) of the out-put process from proxy #i as a func-
tion of the probability (p;) that a request finds its content in the proxy cache.
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