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Research on the performance evaluation technology for the design of

*

a large-scale WWW server

Takao Nakayama

Abstract

World-Wide Web (WWW) is the most important service on the Internet. WWW
became an information sources like a newspaper or television. Moreover, WWW offers
various services such as ticket reservation and broadcast of several events. Thus, the
users of WWW are also increasing in number as WWW service becomes rich.

Consequently, users desire that service providers stabilize WWW services. We define
the stable service as that demanded contents from users are displayed quickly and that
a WWW server recovers immediately when the server break down. In case of large
scale sites, the server maintenance is the most important.

Then, this thesis describes the performance evaluation technology of the WWW
server for the design of a large-scale WWW server. Benchmark systems can make
clearly the performance indices of the WWW servers. Server administrators can un-
derstand many performance indices with benchmark systems. Since WWW appeared,
the contents treated by the WWW are changing. Therefore, the present benchmark
does not correspond to the following points.

1: The target file of the conventional WWW benchmark is only one. A benchmark
is performed using the access pattern that the benchmark system prepared. However,
a WWW server receives the request to much file in practice. And, an access pat-
tern changes with WWW servers. Therefore, a server administrator cannot evaluate a
performance by the access pattern which the system prepared enough. Moreover, an
administrator cannot evaluate the contents from which the contents differ each time.

2: When we transmit and receive personal information, encryption communication

by SSL is often used. When an administrator designs the server of on-line shopping, he

*Doctor’s Thesis, Department of Information Systems, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-DT0161029, December 25, 2003.
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have to take the load of the encryption communication by SSL. Therefore, we evaluates
the performance of the server which used SSL.

3: With the spread of IPv6 technology, we can use WWW service in IPv6. Therefore,
measurement in the IPv6 environment of a WWW server is needed. But principal
WWW server benchmark softwares cannot use IPv6.

Therefore, I develop a new benchamrk system, called ANMA. This benchmark system
has the request transmitting function in IPv6, a transmitting function in SSL and
the function which accesses different contents in a server. And qwe can set up an
access pattern freely. With this benchmark, a server administrator can measure the
performance of a WWW server now in the environment near an actual server.

To evaluate the performance of the server in operation, I developed the real-time
state observation system for WWW server, using the packet monitoring system. This
system shows an administrator three states of normality, saturation, and a stop on real
time. I showed the validity of our system through observation of an actual server and

an experimental result using benchmark.

Keywords:

Internet, World-Wide Web, performace evaluation
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