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Supported since mid 90's

Frequent updates of vector
ISAs

Vector generation not
done in hardware

Low-level programming or
capable compiler
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SLP Straight-Line Code Vectorizer

SuperwordLevelParallelism [Larsen PLDI'00]
State-of-the-art straight-line code vectorizer

Implemented in most compilers (including GCC an
LLVM)

In theoryit should be a superset of loop-vectorizer
Unroll loop and vectorize with SLP
Even if loop-vectorizer fails, SLP could partly succeed
In practiceit is missing features present in the Looy
vectorizer (Interleaved Loads, Predication)
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Implemented PSLP in the trunk version of the
LLVM 3.6 compiler.

Target: Intel Core i5-4570 @ 3.2Ghz
Compiler ags: -O3 -allow-partial-unroll
-march=core-avx2 -mtune-core-i7 - ast-math

Kernels, SPEC 2006 and Mediabench I
We evaluated the following cases:
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Implemented PSLP in the trunk version of the
LLVM 3.6 compiler.

Target: Intel Core i5-4570 @ 3.2Ghz
Compiler ags: -O3 -allow-partial-unroll
-march=core-avx2 -mtune-core-i7 - ast-math

Kernels, SPEC 2006 and Mediabench II

We evaluated the following cases:
@ All loop, SLP and PSLP vectorizers disabled (O3)
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Kernels, SPEC 2006 and Mediabench II

We evaluated the following cases:
@ All loop, SLP and PSLP vectorizers disabled (O3)
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Target: Intel Core i5-4570 @ 3.2Ghz
Compiler ags: -O3 -allow-partial-unroll
-march=core-avx2 -mtune-core-i7 - ast-math

Kernels, SPEC 2006 and Mediabench II

We evaluated the following cases:

@ All loop, SLP and PSLP vectorizers disabled (O3)
® O3 + SLP enabled$LP)
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PSLP increases performance
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PSLP enables or extends vectorization
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SLP stops at non-isomorphic
code. PSLP extends it.
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Optimizing away redundant Selects
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Conclusion
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Conclusion

PSLP improves vectorization coverage compared |

the state-of-the-art

Converts non-isomorphic code into isomorphic by:
Relying on the Min Common Supergraph for minimal
injection of redundant code
Emitting Select instructions to guarantee correctness
Optimizing away redundant Selects

PSLP performs better compared to SLP on

commodity SIMD-capable hardware
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