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Introduction

« The demand for efficient parallel programming persists.
« Automatic Parallelization VS Hand Parallelization.

« Inability to make optimize choices at compile time.

« Insufficient knowledge of target applications.

Can effective tuning techniques in Automatic Parallelizers enable applications to
consistently match or exceed the performance of manually parallelized
implementations?
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Motivation Problem

* Optimizations depends on the program and the target platform.
* The different sets of optimizations will create a vast optimization space.
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Motivation Problem

* Optimizations depends on the program and the target platform.
* The different sets of optimizations will create a vast optimization space.

The space of potential
— combinations of optimizations.
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Challenge Search Space

e Evaluating many optimization variants and choosing the one that
performs the best at runtime.

 The effect of an optimization may depend significantly on the presence
of another.
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Challenge Search Space

e Evaluating many optimization variants and choosing the one that
performs the best at runtime.
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Experimental Setup

e  Our study compares two state-of-the-art optimizing compilers:

GCC 12.2.0

Clang 17.0.6

* Performance of the applications were measured:

CLASS B for NAS and LARGE_DATASET for the PB.

16 Cores on a compute node featuring an INtel Xeon Gold 6230 processor
-0O3 in each compiler

8 different optimizations within Cetus

RNy RN







Windows Size Performance

Application SP from the Nas Parallel Benchmark suite. Subroutine Compute_rhs

Windos_size_version vs Speedup (SP, GCC & CLANG)
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Windows Size Performance

Application 3MM from the Poly Benchmark suite. Subroutine Kernel 3MM

Windos_size_version vs Speedup (3MM, GCC & CLANG)
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Windows Size Performance

Application CG from the Nas Parallel Benchmark suite. Subroutine conj grad

Windos_size_version vs Speedup (CG, GCC & CLANG)
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Concdlusions and Future Work
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