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Abstract

Many kinds of large scale multiprocessing and parallel-processing systems have recently
been developed. The contention on the shared data caused by multiple processors may degrade
system performance. So, processor synchronization has become one of the important issues in
these systems. To solve the synchornization issues, a lot of software and hardware schemes
based on spin lock have been proposed. Although software schemes are easy to implement,
hardware schemes are preferred in many systems to gain optimized performance. This paper
proposes an efficient processor synchronization scheme. called QCX.and describes its design
considerations, hardware, algorithm, protocol. Also, in this paper, the performance of QCX
has been evaluated with QOLBI(5) and LBP{7]) using a simulation. The simulation. with
varying the number of processor and the contention on shared variables, measured the
average execution times of a workload. The simulation results show that the performances of
QCX is best when practicability is considered. QCX is more efficient than QOLB and LBP in
two aspects. First, the hardware of QCX is more simple and cost-effective because the cache
structure need not be changed. Secondly, QCX is more general because it uses a generic
atomic instruction.
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L.A : Lock Address Buffer
LC : Lock Cache

Q : Queue Buffer

SM : State Machine
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Fig. 2. Hardware Block Diagram of QCX.
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Fig. 5. Hardware Simulation Model.
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