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Abstract

The directory caused performance decline of the shared cache coherence protocol using a directory to record
each shared cache block’ s private reserved information for multi/many core parallel systems was studied. The study
discovered that multi/many core systems in practical use need not to store the shared information of shared cache
blocks because the systems mostly use a weak consistency protocol. According to the protocol, a core’ s write-oper-
ation need not to be immediately observed by other cores until the next synchronous point comes. Based on the dis-
covery, a directoryless shared cache coherence protocol needing not to record shared information, called DLS, was
put forward. The DLS completely removes the directory and Invalidation/Ack messages, and efficiently maintains
cache coherence by using a novel self-suspicion + speculative execution mechanism. The SPLASH-2 benchmark was
used to test a 16-core processor, and the testing results show that the DLS not only completely removes the chip are-
a cost of the directory, but also improves processor performance by 11.08% , reduces the overall network traffic by
28.83% , and reduces the energy-consumption in network communication by 15.65% on average compared with
the traditional MESI protocol with full directory. Moreover, the DLS does not involve any modification to program-
ming languages and compilers, and hence is seamlessly compatible with legacy codes.

Key words: memory consistency, cache coherence protocol, multi/many core system, weak consistency
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