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Abstract The main goal of synchronization is to guarantee exclusive access to shared data and
critical sections, and then it makes parallel programs work correctly and reliably. Exclusive access
restricts parallelism of parallel programs, therefor efficient synchronization is essential to achieve high
performance in shared-memory parallel programs. Many techniques are devised for efficient
synchronization, which utilize features of systems and applications. This paper shows the simulation
results that existing synchronization methods have inefficiency under CC-NUMA(Cache Coherent
Non-Uniform Memory Access) system, and then compares the performance of Freeze&Melt
synchronization that can remove the inefficiency. The simulation results present that
Test-and-Test&Set synchronization has inefficiency caused by broadcast operation and the
pre—defined order of Queue-On-Lock-Bit (QOLB) synchronization to execute a critical section causes
inefficiency. Freeze&Melt synchronization, which removes these inefficiencies, has performance gain
by decreasing the waiting time to execute a critical section and the execution time of a critical section,
and by reducing the traffic between clusters.
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