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 Code optimization



Bound based on compute throughput
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int n = 1000;
x=(float*)malloc(…);

//Vector sum reduction
for(int i=0; i<n; i++)
y+=x[i];

Instruction Mix

Latency



int main(){

int n = 1000;
A=(double*)_mm_malloc(…);
...

for(int i=0; i<n; i++)
for(int j=0; j<n; j++)
for(int k=0; k<n; k++)
C[i][j]+=A[i][k]*B[k][j];

}

%5 = trunc i64 %indvars.iv87 to i32
%idxprom13.us.us.unr = sext i32 %add12 to i64
%arrayidx14.us.us.unr = getelementptr %B,
%6 = load double* %arrayidx14.us.us.unr, align 8, 
%mul15.us.us.unr = fmul double %3, %6
... 

clang -emit-llvm -c -O3 …     

%9 = load double* %arrayidx.us, align 8, !dbg !389, !tbaa !384 (0x3dc8a48)
%6 = load double* %arrayidx17.us, align 8, !dbg !385, !tbaa !384 (0x3dc7818)
%7 = load double* %arrayidx18.us, align 8, !dbg !385, !tbaa !384 (0x3dc7aa8)
%mul.us = fmul double %6, %7, !dbg !385 (0x3dc7d10)
... 
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https://github.com/caparrov/llvm-performance
http://spiral.ece.cmu.edu:8080/pub-spiral/abstract.jsp?id=181




int main(){

int n = 1000;
A=(double*)_mm_malloc(…);
...

for(int i=0; i<n; i++)
for(int j=0; j<n; j++)
for(int k=0; k<n; k++)
C[i][j]+=A[i][k]*B[k][j];

}
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