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Abstract

Codeshaker Revisit:
Performance Evaluation that Takes into Account
the Code Placement Effect Programs

on Haswell and Skylake Architecture

Youhei Tsubouchi

In late yearsO environments of program executions become complicated as CPU
architecture technology advancesO The execution environment is equipped with mech-
anisms for performance enhancement including cache memory and the speculative ex-
ecution mechanismO When we execute a program(] it always comes under influences
of them When we measure changes of execution speed caused by a small change of
a program in software development[ this is a problem[ Because execution speed of a
program differs(] even with the same program and the same execution environment[]
depending on the addresses to which the program is loaded by the OSO we call this
“code placement effect” 0 [0 measurement of execution speed of programs is difficultdd
Therefore) a method to measure execution speed of programs that takes into account
the code placement effect is necessaryl

Matsuda et al. suggested the codeshaker that measures execution speed of pro-
grams while removing influence of the code placement effectl] However Matsuda et al.
experimented performance evaluation using the codeshaker on the Nehalem generation
architectured The latest architecture is the Skylake generation whose cache size and

speed are different(] This may for example[ reduce significance of the codeshaker be-
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cause the code placement effect may becomes smallld ThereforelJit is necessary to inspect
whether we can measure execution speed taking into account the code placement effect
by using the codeshaker on architectures newer than the Nehalem generationl]

In this thesisO we replicated the codeshakerld We firsr ensured that our implemen-
taion of the codeshaker is proper by an experiment of performance comparison of pro-
grams on a Nehalem architecture CPUO which is of the same generation as the one
Matsuda et al. usedO As a resultl] though the code placement effect was smaller than
the codeshaker of Matsuda et allll we ensured that we properly implemented the code-
shaker because distribution of measured performance was similar to the one of the
experiment of Matsuda et ald We next inspected whether we can measure execution
speed of programs taking into account the code placement effect with the codeshaker
on the Haswell and Skylake architecturesd As a resultl) we found that the distribution
of execute times of programs measured using the codeshaker had a larger variance than
distribution of execute times of programs measured without using the codeshaker[] This
means that the codeshaker takes into account the code placement effect on the Haswell
architecturel] A similar result was observed in the Skylake architecture as wellO From
these resultsO we conclude that the codeshaker was useful even on the Haswell and

Skylake architecturesO

key words architecturel] performance evaluation
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