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A[i+1] = B[i+1] SLP A[i+1:i+0] = B[i+1:i+0]

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

• It is missing features present in the Loop vectorizer
(e.g., Interleaved Loads, Predication)
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SLP not effective in more complex cases

• SLP reordering not effective for:
1 Load address mismatch further up the graph
2 Opcode mismatch further up the graph
3 Reodering across chains of commutative operations

• Look-Ahead SLP (LSLP) provides a solution to all
three.
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1/3 Load address mismatch
long A[],B[],C[];
A[i+0]=(B[i+0]<<1)&(C[i+0]<<2);
A[i+1]=(C[i+1]<<3)&(B[i+1]<<4);
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2/3 Opcodes mismatch

A[i+0]=((B[2*i]<<1)&0x11)+((C[2*i]+ 2)&0x12);
A[i+1]=((D[2*i]+ 3)&0x13)+((E[2*i]<<4)&0x14);

unsigned long A[],B[],C[],D[],E[];
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3/3 Chains of Commutative Operations
unsigned long A[],B[],C[],D[],E[];
A[i+0]=A[i+0]&(B[i+0]+C[i+0])&(D[i+0]+E[i+0]);
A[i+1]=(D[i+1]+E[i+1])&(B[i+1]+C[i+1])&A[i+1];
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(L)SLP Algorithm

• Seed instructions are usually:
1 Consecutive Stores
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Experimental Setup

• Implemented LSLP in LLVM 4.0
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-march=skylake -mtune=skylake

• Kernels from SPEC CPU2006
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Performance (normalized to O3)
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Static Cost (the higher the better)
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Performance (Full Benchmarks)

• About 1% speedup in 453.povray and 435.gromacs
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Total Compilation Time

• No significant difference in compilation time
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Conclusion
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2 Forming Multi-Nodes of commutative operations and

reordering across them

• Better at identifying isomorphism

• Implemented in LLVM and evaluated on a real
machine

• Improves performance and coverage

• Similar compilation time
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