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A New HTTP Request Distribution Architecture using TCP-migration
for Cluster-based Web Servers

Masahiko Takahashi, Akihito Kohiga, Tomoyoshi Sugawara, and Atsuhiro Tanaka
System Platforms Research Laboratories, NEC Corporation

Abstract

A cluster-based server system is a developing technology that could achieve
high scalability by using some dispatchers, such as L4 or L7 switches, to dis-
tribute requests from clients appropriately. Many recent Web server systems
have been developed as cluster systems. This paper proposes a novel architec-
ture based on TCP-migration mechanism that provides complete redirection
(displacement) of a TCP connection between a dispatcher and Web servers.
The key idea is physical separation of L7 switch functionality: forwarding and
dispatching mechanisms. With NAT mechanism on the L4 switch and sophis-
ticated virtual private IP address management on the servers, the dispatcher
is free to relay or translate both in-bound and out-bound TCP packets.

We have designed and implemented this mechanism on Linux 2.4 kernel and
evaluated its performance. The experimental results show that the overhead
for handling virtual IP addresses is almost negligible. Furthermore, by ex-
ecuting mini_httpd as a Web server and wget as a client, the overhead of
TCP-migration is approximately 1 ms, regardless of the reply size, on 3.6 GHz
Xeon machines.
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