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Motivation: IMPACT'15

Motivating Example: Blur-Roberts

Focus of this work: removal of data-parallel barriers executed on
shared-memory multi-core machines

for (i =1; i < N - 1; i++)
for (J =1; J < N - 1; j++)
si: B[i][j] = (A[i][J] + A[i][]-1] + 1f
A[1][1+3] + A[1+i][3] + W

A[i-1][3] + A[i-1][j-1] +
A[i-1][j+1] + A[i+1][j-1] +

A[i+1][j+1])/8.0; » Hrefice

UPLuTo Minfuse
for (i = 1; i < N-2; i++)
for (j = 2; j < N-1; j++)
S2: A[i][j] = abs(B[i][j]-B[i+1][j-1]) +
abs(B[i+1][]] - B[i][j-11);

PluTo Smartfuse

GFLOPS/sec

____.._.ILI“I'I Ourwork
optl ot optl6  weondl xeond  xeond
» Number of synchronizations depend Processor-(ores

upon: program structure and applied

transformations

» Barrier involve global consensus

. . Blur-Roberts kernel performance in GFLOPS/sec for AMD Opteron 6274
> Some transformations could derive on (16 cores) and Intel Xeon E5-2650 (8 cores), on 1, half and all cores.

loss of locality or parallelism
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Tiled Blur-Roberts

Blur-Roberts tiled with PLuTo using the

Blur-Roberts tiled with PLuTo using the Minfuse Smartfuse heuristic (fuse matching dimensions)

heuristic (maximal decomposition)

if (PB_N>=3){
1bp=0;
ubp=floord(_PB_N-2,32);
#pragma omp parallel for private(lbv,ubv)
for (t2=Ibp;t2<=ubp;t2++)
for (13=0;t3<=floord(_PB_N-2,32);13++)
for (t4=max(1,32*t2)t4<=min(_PB_N-2,32°2+31)t4++) {
Ibv=max(1,32"t3);
ubv=min(_PB_N-2,32'13+31);
#pragma ivdep
#pragma vector always
for (17=lbv;t7<=ubv;t7++)
BIH4][t7) = (AIM][E7) + AA][t7-1] + A][1447) + A[1+4](t7] + Alt4-1][t7] +

AL4-TI7-1] + A-1]7+1] + Ad+I7-1] + Altd+1]I7+11)/8.0;;

}

}
if(_PB_N>=4){
Iby

ubp=floord(_PB_N-3,32);
#pragma omp parallel for private(lbv,ubv)
t2<=ubp;t2++)
<=floord(_PB_N-2,32):13++)
ax(1,32"2)t4<=min(_PB_N-3,322+31)t4++) {
Ibv=max(2,32't3);
ubv=min(_PB_N-2,32"t3+31);
#pragma ivdep
#pragma vector always
for ({7=Ibv;t7<=ubv;t7++)

AL][t7] = (BIAILTI-BI+1)I7-1)) + (BIt4+111E7] - BI4II7-1));:

for (t1=0; t1<—ﬂoord( PB_N-2,16);t1++) {

#pragma orr;p parallel for private(lbv,ubv)
for (t2=lbp;t2<=ubp; t2++)(
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Good parallelism, good vectorization!
Bad locality! Good locality!
Two barriers "Bad" parallelism, poor vectorization!

One barrier executed O(n) times!
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Our solution
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