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What is Vector-Width (VW) ?

� Wikipedia: In Computer Science a vector is

“A one-dimensional array”
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What is Vector-Width (VW) ?

� Wikipedia: In Computer Science a vector is

“A one-dimensional array”

� Vector-Width is the size of the vector

� Aka Vector Length (VL) or Vector Factor (VF)

� VW == VL == VF

Vector Width
Vector Length
Vector Factor

...
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SLP: The Straight-Line Code Vectorizer

� Superword Level Parallelism
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� Note: LV may be able to optimize the interleaved loads/stores
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Isn’t the Loop Vectorizer (LV) good enough ?
� SPEC 2006, 10 runs, Intel® Core� i7-4790

� LLVM runs both LV and SLP
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How SLP Works uint64_t A[],B[],C[],D[],E[],F[]
A[i+0]=B[i+0]−(C[i+0]&D[i+0])
A[i+1]=B[i+1]−(C[i+1]&D[i+1])
A[i+2]=E[i+0]− F[i+0]
A[i+3]=E[i+1]− F[i+1]
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Implementation

� Modified buildTree rec() to handle variable-width
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Implementation

� Modified buildTree rec() to handle variable-width

� Spawn localized buildTree rec(NewOp) searches with
shorter/wider/permuted NewOp

� Cap the buildTree rec() to a maximum exploration depth.

� Evaluate the cost of each new sub-tree using getEntryCost()
and pick the NewOp with the best cost

� Added scheduler support for roll-back and replay

� Code generation changes in vectorizeTree() for
variable-width support and the shufflevector instructions
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Performance

0.6x

0.8x

1.0x

1.2x

1.4x

1.6x

1.8x

2.0x

2.2x

2.4x

2.6x

2.8x

444-lattice-recalc

435-inl3320

435-inl3330

435-inl3430

464-satd8x8

464-find-sad16x16

h264enc-dct-chroma

motiv-shorten-simple

motiv-short-perm

motiv-widen

GMean

 

SLP
VW-SLP-S

VW-SLP-SP
VW-SLP-W

VW-SLP-WP
VW-SLP

� Functions extracted from SPEC’06 and MediabenchII, Normalized to O3 and tested on a Core� i5-6440HQ
slide 12 of 15 http://vporpo.me

http://vporpo.me


Compilation Time
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SLP VW-SLP

� Core� i5-6440HQ
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Performance on SPEC

0.98x

0.99x

1.00x

1.01x

1.02x

1.03x

447.dealII

525.x264-r

437.leslie3d

508.namd-r

454.calculix

403.gcc

507.cactuBSSN-r

464.h264ref

444.namd

416.gamess

453.povray

434.zeusmp

435.gromacs

456.hmmer

473.astar

433.milc

521.wrf-r

502.gcc-r

510.parest-r

519.lbm-r

526.blender-r

538.imagick-r

541.leela-r

544.nab-r

GMean

 

SLP VW-SLP

� SPEC 2006/2017 SLP(No LV), VW-SLP(No LV), on Core� i5-6440HQ
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Conclusion

� Presented SLP with variable vector length
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Conclusion

� Presented SLP with variable vector length

� More effective SLP graph

� Better performance and coverage

� Very small increase in compilation time
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