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Design and Implementation of
a Highly Scalable Bi-directional Stream Server
Using Cooperating HiTactix-BSD System

TADASHI TAKEUCHIt and DAMIEN LE MoOALt

Recently, fast access network services and server management services in iDCs (Internet
Data Centers) become wide spread. In order to make full use of these services, demand
for next generation stream servers (highly scalable bi-directional stream server) is increas-
ing. Next generation stream servers should provide three mechanisms: fast I/O mechanim,
constant rate I/O mechanism, and management mechanism. In order to provide these mech-
anisms, the following two activities should be achieved. First, we implemented our orignal
periodic I/O method (Cyclic Pipeline I/0 method) and disk I/O scheduler (Cyclic Disk I/0
Scheduler) on top of HiTactix which is our original OS suitable for stream data processing.
Second, we implemented a stream server application on top of cooperating HiTactiz-BSD
system. Cooperating HiTactix-BSD system enables HiTactix and BSD/OS to coexist on one
SMP hardware. In this paper, the system architecture of our stream server is first described.
Then, the original periodic I/O method and disk I/O scheduler are explained. Finally, evalu-
ation results of our stream server are shown. These results confirmed that our stream server
can execute I/O from 5.25 to 11.0 times faster than conventional servers, and can execute
constant rate I/O 200 times more precisely.
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Fig.1 System architecture.
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Fig.2 Conventional OS I/O mechanism.
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Fig.6 Disk I/O Control Thread.
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Fig.7 Disk I/O Control Thread phase transitions.
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