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Evaluation of Memory Synchronization Mechanisms in a Single-Chip Multiprocessor
Architecture SKY

Kazuhito Ichimura, Ryotaro Kobayashi, Hideki Ando, and Toshio Shimada

Graduate School of Engineering, Nagoya University

Current microprocessors have improved performance by exploiting more amount of instruction-level paral-
lelism (ILP) from a program through superscalar architectures. This approach, however, is reaching its limit
beacause of the limited ILP available to superscalar processors and the growth of their hardware complexity.
One of approaches that solves those problems is multithreaded execution to exploit thread-level parallelism
(TLP). In multithreaded execution, processors must execute load instructions speculatively, and synchronize
inter-thread memory access efficiently. We have proposed a multi-processor architecture, called SKY, which
efficiently executes multiple threads in parallel. In this paper, we examine the inter-thread memory access
dependencies in the SK'Y architechture, then evaluate the impact on performance. Then we propose a simple
memory syncronazation mechanism and evaluate it. Our evaluation results show that the proposed mecha-
nism reduces the number of squashed threads die to memory dependence violation by 72% and 47% in 2
and 4 processors organizat ion, respectively. In this case, the proposed mechanism can suppress performance
degradation by 2% points and 4% points, respectively.
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