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Abstract The parallel computer system that uses parallel program on the application such as a
large scale business or complex operation is required. One of crucial operation of parallel computer
system is synchronization. A representative method of synchronization is barrier synchronization. A
barrier forces all process to wait until all the process reach the barrier and then releases all of the
processes.

There are software schemes, hardware scheme, or combinations of these mechanism to achieve
barrier synchronization which tends to use hardware scheme. Besides, barrier synchronization lets
parallel computer system fast because it has fewer start-up overhead.

In this paper, we propose a new switch module that can implement fast and fault-tolerant barrier
synchronization in hardware scheme. A proposed barrier synchronization is operated not in
full-switch-driven method but in processor-driven method. An effective barrier synchronization is
executed with inexpensive hardware supports.

Therefore, a new proposed hardware barrier synchronization is designed that it is operated in
arbitrary network topology. In this paper, we only show comparison of barrier synchronization on
Multistage Interconnection Network. This research results in 24.6-24.8% reduced average delay.
Through this result, we can expect lower average delay in irregular network.
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