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An Efficient Synchronization Scheme
Using Speculative Threads on Hyper-Threading Technology
Dai HONDA™ Fumiko SAITO" Hayato YAMANA*

Abstract Recently, the gap between CPU processing speed and the data transmission speed from the main memory has
lowered execution speed. Thus, data caching technique becomes more important. Particularly in pointer-based programs
which have nonlinear access patterns, the cache miss rate is very high. To solve this problem, Pre-Execution has been
proposed as a cache miss latency tolerance technique that makes one or more helper threads running in the spare CPU’s
resources ahead of the main computation. This paper proposes the synchronous technique between main thread and helper
thread. Furthermore, this paper examines the expanded prefethes domain in comparison with the conventional Pre-Execution
scheme. By expanding the prefetches domain the second level cache miss rate decrease. In SPEC2000 181.mcf , 300.twolf
and Olden benchmark health on the Intel Xeon processor , the proposed synchronization technique , in comparison with the
asynchronous technique is evaluated. As the result, the average of 29.67% second level cache misses are reduced, and 3.26%
of the processing speed is improved in 181.mcf and 1.36% in health.
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CPU Xeon 2.4GHz
8KB,4-way-set associative
L1 Data Cache 32-byte Line
512KB,8-way-set associative
L2 Data Cache 64-byte Line
Main Memory 1GB
(OK] Windows XP Professional SP2
Compiler Intel C++ Compiler 8.0.48
Compile Option /Zi 1Zd /QaxN /03
Link Library winmm.lib
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Long price_out_impl()

for(i=0;i=MAX;i++)

while( arcin )

tail = arcin->tail;

if(tail->time + arcin-»org_cost < latest)

{

}

arcin = tail=mark; \ ]
Cache Miss!!
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