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INTRODUCTION

Resource sharing is a major concern in current multicore processors.
Among the shared system resources, the Last Level Cache (LLC) is
one of the most critical, since destructive interferences between applications accessing it imply more off-chip accesses to main memory,
which incur in long latencies that can severely impact the overall
system performance. To help alleviate this issue, current processors
implement huge LLCs, but even so, inter-application interferences
can harm the performance of a subset of the running applications
when executing multiprogram workloads. For this reason, recent
Intel processors feature Cache Allocation Technologies (CAT) to
partition the cache and assign subsets of cache ways to Classes Of
Service (CLOSes), groups of applications (PIDs) or logical cores [3].
Figure 1 shows an example of a possible CAT configuration for a
cache with 20 ways using 2 CLOSes, each holding 2 applications.
One of the most interesting features of CAT is that it is possible to
change its configuration dynamically, allocating more cache space,
for example, to a CLOS containing an application that has a spike
in activity and requires it.

Figure 1: Intel CAT example with PIDs associated to two
CLOSes.
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CRITICAL-AWARE PARTITIONING
APPROACH

This poster proposes the Critical-Aware (CA ) LLC partitioning
approach, which leverages CAT and improves the performance of
multiprogram workloads. CA separates, at runtime, critical applications from non-critical. That is, it distinguishes applications whose
performance is being damaged by LLC sharing from others that are
unaffected. The later only need few ways to achieve their maximum
performance but occupy a large fraction of the cache space. Our
proposal, by design, divides the cache in two partitions (one for
each type of applications), allocating a greater amount of cache
space to the partition holding the critical applications. Since not all
the cache critical applications show the same criticality, CA tries to
further refine the partitions, dynamically readjusting their size.
CA manages to significantly improve the turnaround time of
multiprogram workloads. This time is defined as the elapsed time
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Figure 2: Turnaround time of CA vs reference system of individual workload mixes.
between the workload mix execution start and the instant the last
application of the workload mix finishes. Turnaround time is especially important in batch-based systems, since improving this
performance metric allows the system to transit to a low power
state, saving energy. Eyerman and Eeckhout [1] claim that program turnaround time in general-purpose systems and interactive
environments should be one of the primary performance criteria.
Figure 2 shows the turnaround times (in intervals of half a second) of both CA and the reference system across the studied mixes,
containing each 8 applications with 1, 2 or 3 critical applications.
The workload mixes were randomly generated using 25 applications from the SPEC CPU2006 [2] benchmark suite, taking into
account that the number of critical applications is much lower than
the number of non-critical ones. Experimental results show that
CA improves turnaround time on average by 15%, and up to 40%
compared to a baseline system without partitioning.
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