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Managing contention for shared resources in chip multipro-
cessors has become very challenging as the number of cores and
execution contexts scale up. Contention for the memory hierar-
chy resources, especially the shared caches, can severely degrade
an application’s performance and system throughput [2]. One of
the important resources related to caching is hardware prefetcher
whose effect on the shared-memory resource contention has not
been fully explored. Hardware prefetchers can have potential im-
pact on an application’s performance depending on its data access
pattern. If the application has sequential or strided data access pat-
tern, the prefetchers can bring data in the caches in advance, reduc-
ing cache misses and improving performance. On the other hand,
if the application’s data access pattern does not follow any pat-
tern, the prefetched data can pollute the cache, resulting in more
cache misses and worse performance. In this research, we study
and measure the prefetching usefulness on multi-threaded appli-
cations’ performances while the applications contend for different
shared-memory resources. Such a study provides insights in un-
derstanding applications’ behaviors and helps to further improve
an application’s performance by dynamically adjusting and utiliz-
ing prefetching along with the contention mitigating techniques.
We use the multi-threaded PARSEC benchmarks to measure the
prefetching effect on several resources in the memory hierarchy,
including L1-cache, L2-cache and Front Side Bus (FSB).

To determine the effect of prefetching on shared-resource con-
tention in the memory hierarchy, we need a methodology for com-
paring the application’s performance when the prefetcher is en-
abled and disabled, at the same time when there is contention for
the targeted resource. In general, to measure contention for a par-
ticular shared resource, applications are run in two resource con-
figurations. In the baseline configuration, application threads are
mapped onto cores such that the threads do not share the targeted
resource and run using dedicated resources. In the contention con-
figuration, the application threads are mapped onto the cores such
that the threads execute sharing the targeted resource. Because a
multi-threaded application has multiple threads, there is possibility
of contention when these threads share a resource.
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Figure 1: Configurations for measuring L.2-cache contention

For example, to determine the effect of L2-cache contention on
performance, we run each PARSEC benchmark in two configu-
rations shown in Figure 1. As we measure L2-cache contention,
we avoid L1-cache contention by allowing one thread to access
one L1-cache and keep the bus contention unchanged by choos-
ing a single-FSB platform. We calculate average performance dif-
ference between these configurations to measure L2-cache con-
tention for each benchmark. We repeat these configurations once
with the prefetchers turned on and once turned off. The perfor-
mance difference in these two prefetching configurations deter-

mines prefetcher’s role played in L2-cache contention. Using sim-
ilar approaches, we can measure prefetching effects on L1-cache
and FSB contention, with and without a co-running application.
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Figure 2: Experimental results of measuring prefetching effect on
L2-cache contention

We performed several preliminary experiments following the
above methodology (Figure 1) for L2-cache contention on Intel
Q9550 platform. To measure the performance, we utilized the hard-
ware performance counter, UNHALTED_CORE_CYCLE. We used
twelve benchmarks from the PARSEC2.1 benchmark suite [1],
each with two threads and native input set. We collected the per-
formance difference for five iterations in each prefetching config-
uration. The experimental results are given in Figure 2 where we
observe that CN, FL, SC, SW, VP and X2 show better performance
for L2-cache contention when the prefetching is off. FA’s perfor-
mance degrades by more than 4% when the prefetching is on. For
these applications, the prefetchers do not find any data access pat-
tern and pollute the L2-caches by the prefetched data. For BT and
FE, the prefetchers cause very small performance improvement.
RT is neither affected by L2-cache contention nor prefetching. Us-
ing a similar approach, we also measured prefetching effect on L2-
cache contention for SC with several co-runners. SC’s performance
degrades by 9% when the prefetching is on and runs with VP. It
means the prefetched data of VP, SC or both pollute L2-cache for
SC. In contrast, its performance improves by 2% when the prefetch-
ing is on and runs with SW which means SW’s prefetched data have
no impact on SC’s performance and the performance improves be-
cause of SC’s own prefetched data. In summary, the prefetching
effect varies across different applications and co-runners.

We plan to conduct more experiments to determine the prefetch-
ing effect on application’s performance while they contend for the
other shared resources (L1-cache, FSB) in the memory hierarchy,
both with and without co-runners. The poster will include the new
results and detailed analysis of the findings.
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