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Abstract  Recently, dynamic binary translation (DBT) technique has been proposed to accelerate
the extraction of representative simulation points of programs. However, the accuracy implica-
tions of the DBT method have not been studied. It is observed that for some programs, the DBT
method can incur a nearly 20% error in the simulation results. Careful analysis shows that the er-
ror is caused by the mismatch between the execution traces of programs under DBT environment
and simulation environment. The cause of the execution trace mismatch is studied carefully. Sev-
eral methods are proposed to overcome the problem. Experimental results show that with the
proposed methods, the execution traces of programs can be matched accurately between different

execution environments. Therefore, the accuracy of the DBT method can be guaranteed.
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Background

Simulation is very important to computer architecture
researches. Unfortunately, the speed of simulation is very
slow: hundreds of KIPS for detailed performance simulation.
For modern benchmark suites, e. g. SPEC2006, the time re-
quired for full simulation is usually several years. As com-
puter architecture research steps into multi-core era, this
problem gets more and more severe. To solve this problem.
researchers have proposed the SimPoint methodology to re-
duce simulation time. However, generating BBV ( Basic
Block Vector) profiles for the SimPoint tool requires the
benchmark to be executed on a functional simulator. As the
speed of functional simulation is typically 10MIPS, this im-
plies that 3 months is needed to generate BBV profiles for all
the SPEC2006 benchmarks. As a result, the prevalence of
the SimPoint methodology is severely affected by the difficul-
ties of the generation of BBV profiles. Although the Sim-
Point methodology has been proposed for almost 10 years,
there are still a lot of researches using the simple fast-for-
ward X, warm-up Y and simulate Z method which has al-
ready been shown to be quite inaccurate by Yi et al. (Joshua
J. Yi2005).

Several recent works propose solving the problem of

BBV profile generation with the help of dynamic binary

His research interests include high performance micro-pro-
cessor architecture, VLSI design and high performance ma-

inframe computer architecture.

translation (DBT) technology. However, although the DBT
method can greatly reduce the time required for BBV profile
generation, the accuracy implication of this method is not
studied. This paper studies the accuracy implication of the
DBT method and observes that the DBT method can incurs
an error of 20% for several SPEC2006 benchmarks. The un-
derlying causes of the errors are carefully analyzed. The cau-
ses are the mismatch of execution traces of programs under
different execution environments. To assist the execution
trace analysis, an execution model of processes is proposed.
Several affecting factors are identified. Appropriate methods
are proposed respectively. Experimental results show that
with the proposed methods, the accuracy of the DBT method
can be guaranteed the same as the traditional functional simu-
lation based method.

The accuracy problem of the DBT method is first studied
by this work. This work completes previous works on DBT
accelerated SimPoint methodology. With the contribution of
this work, the DBT method can be both fast and accurate.
We believe this work, combined with previous works, can
greatly improve the efficiency and quality of computer archi-

tecture researches.



