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New Transient Request with Loose Ordering for Token Coherence Protocol

Ao & ko
(Yun Kyung Park - Dae Young Kim)

Abstract - Token coherence protocol has many good reasons against snooping/directory-based protocol in terms of latency,
bandwidth, and complexity. Token counting easily maintains correctness of the protocol without global ordering of request, which is
basis of other dominant cache coherence protocols. But this lack of global ordering causes starvation which is not
happening in snooping/directory-based protocols. Token coherence protocol solves this problem by providing an
emergency mechanism called persistent request. It enforces other processors in the competition for accessing same shared
memory block, to give up their tokens to feed a starving processor. However, as the number of processors grows in a
system, the frequency of starvation occurrence increases. In other words, the situation where persistent request occurs
becomes too frequent to be emergent. As the frequency of persistent requests increases, not only the cost of each
persistent matters since it is based on broadcasting to all processors, but also the increased traffic of persistent requests
will saturate the bandwidth of multiprocessor interconnection network. This paper proposes a new request mechanism
that defines order of requests to reduce occurrence of persistent requests. This ordering mechanism has been designed to
be decentralized since centralized mechanism in both snooping-based protocol and directory-based protocol is one of
primary reasons why token coherence protocol has advantage in terms of latency and bandwidth against these two
dominant protocols.
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