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ABSTRACT

A lock mechanism is essential for synchronization on the multiprocessor systems. The conventional queuing lock has two bus traffics that
are the initial and retry of the lock-read. This paper proposes the new locking protocol, called WPV (Waiting Processor Variable) lock
mechanism, which has only one lock-read bus traffic command. The WPV mechanism accesses the shared data in the initial lock-read phase
that is held in the pipelined protocol until the shared data is transferred. The WPV mechanism also uses the cache state lock mechanism to
reduce the locking overhead and guarantees the FIFO lock operations in the multiple lock contentions. In this paper, we also derive the
analytical model of WPV lock mechanism as well as conventional memory and cache queuing lock mechanisms. The simulation results on the
WPV lock mechanism show that about 50% of access time is reduced comparing with the conventional queuing lock mechanism.
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procedure acquire_lock(Lock Variable: lock)
if (lock is in cache) /f/cache hit
if (cache_state(lock) is S)
invalidate(lock) to network;
/[ if cache state is V or D,
// we don’t need invalidation
set cache_state(lock) to L;
else //cache miss
Lock-Read(lock) to network
if (acknowledge is received)
set cache_state(lock) to L;
latch data network until data
is transferred;
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procedure release_lock(Lock Variable: lock)
if (cache_state(lock) is L)
set cache_state(lock) to D;
else f/cache state is Lock Wait
transfer data to WPV processor;
set cache_state(lock) to I;

procedure snoop(Lock Variable: lock)
while(TRUE)

network snooping LCR(lock)

J/LCR is Lock-Read network command

if (requester of LCR is not my processor
and cache_state(lock) is L)
send acknowledge to requester;
store requester of LCR to WPV
set cache_state(lock) to LW;
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