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SLP: The Straight-Line Code Vectorizer

• Superword Level Parallelism [Larsen et al. PLDI’00]
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• Superword Level Parallelism [Larsen et al. PLDI’00]

• GCC and LLVM implementations are based on Bottom-Up SLP
[Rosen et al. GCC-DEV’07]

• SLP and loop-vectorizer complement each other:
• Unroll loop and vectorize with SLP
• Even if loop-vectorizer fails, SLP could partly succeed

• Run SLP after the Loop Vectorizer
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SLP compared to Loop Vectorization

• Vectorizes across instructions, *NOT* iterations
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A[i+1] = B[i+1]
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A[i+2] = B[i+2]
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State-of-the-art [Look-Ahead SLP CGO’18]

• Form Multi-Nodes and reorder operands with Look-Ahead heuristic
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Multi-Node (LSLP) VS Super-Node (SuperNode-SLP)

• The inverse element of ADD(+) is SUB(-)
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Multi-Node (LSLP) VS Super-Node (SuperNode-SLP)

• The inverse element of ADD(+) is SUB(-)

• Multi-Nodes cannot handle inverse elements

• Super-Nodes can reorder across them when legal
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LSLP fails in the presence of inverse elements
long A[],B[],C[],D[];
A[i+0]=B[i+0]−C[i+0]+D[i+0];
A[i+1]=D[i+1]−C[i+1]+B[i+1];
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SuperNode internal nodes can be reorderd too
long A[],B[],C[],D[];
A[i+0]=B[i+0]−C[i+0]+D[i+0];
A[i+1]=B[i+1]+D[i+1]−C[i+1];
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SN-SLP Algorithm

• Seed instructions are usually:
1 Consecutive Stores
2 Reductions

Scalar IR

Find seed instructions for vectorization 1.
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Experimental Setup

• Implemented in LLVM trunk

• Target: Intel R© CoreTM i5-6440HQ CPU

• Compiler flags: -O3 -ffast-math -march=native -mtune=native

• Kernels from unmodified functions of SPEC CPU2006
• We evaluated the following:

1 O3 : All vectorizers disabled
2 LSLP : O3 + LSLP
3 SNSLP : O3 + SN-SLP
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Performance of kernels
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2.0x 2.0x
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Conclusion

• SN-SLP improves the effectiveness of SLP on code with inverse
elements.
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Conclusion

• SN-SLP improves the effectiveness of SLP on code with inverse
elements.
1 It forms Super-Nodes of commutative operations and their inverse elements
2 It performs legal operand reordering, guided by the Look-Ahead heuristic

• Better at identifying isomorphism

• Implemented in LLVM as an extension of SLP

• Improves performance with similar compilation time
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