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The free lunch is over (Sutter@2005)
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November 2015 HPCG Results
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Computer Cores TOP600| HPCG
P Rank |[Pflop/s]

Tianhe-2 NUDT, Xeon 12C

1 NSCC / Guangzhou 2.2GHz + Intel Xeon Phi 57C + 3120000 33.863 1 0.5800
Custom
RIKEN Advanced Institute for K computer, SPARC64 VIIIfx
2 705024 10.510 4 0.4608
Computational Science 2.0GHz, Tofu interconnect

Titan - Cray XK/ , Opteron
6274 16C 2.200GHz, Cray

3 DOE/SC/Oak Ridge Nat Lab o 560640 17.590 2 0.3223
Gemini interconnect, NVIDIA
K20x
Trinity - Cray XC40, Intel
4 DOE/NNSA/LANL/SNL 301056 8.101 6 0.1826
E5-2698v3, Aries custom
DOE/SC/Argonne National Mira - BlueGene/Q, Power BQC
5 786432 8.587 5 0.1670
Laboratory 16C 1.60GHz, Custom

) _ Hazel Hen - Cray XC40, Intel
6 HIlRS/lIniversitvy of Stuttaart 185088 5 640 8 0 1380
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— e.g. Loop unrolling M&BA(en.wikipedia.org)

A procedure in a computer program is to delete 100 items from a collection. This is normally accomplished by mea

overhead of the loop requires significant resources compared to those for the delete(x) loop, unwinding can be use

Normal loop After loop unrolling

int x;
for (x ; X < 100; x + )
int x; {
for (x g x <1 ; X++) delete (x);
{ delete(x + 1);
delete (%) ; delete(x + ) 1
} delete(x + 3); ‘
delete(x + 4);

As a result of this modification, the new program has to make only 20 iterations, instead of 100. Afterwards, only 2(
decrease in the loop administration overhead. To produce the optimal benefit, no variables should be specified in tt

referencing.
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after

before

int x;
for (x=0;x<100;x+=3) {

int x;

for (x=0;x<100;x++) {
delete (x);

}

« —h{bEN7/=I—=)
— [ ER O ZZKIH I 34FRIRZEZNOF H

before after
int x; int x;
for (x=0;x<100;x++) { for (x=0;x<100;x++) {

delete (x);
delete (x+1);
delete (x+2);

}

$STMT; $STMT; X++;
} $STMT; X++;
$STMT;

}
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Tgen variables that match any Fortran variables

program loop_reversal

I$xev tgen var(i_, i@ , il ) exp A list variable that matches any number
I$xev tgen list(l ) stmte—" | EKIRICIUENI

I'$xev tgen src begin Directive used as a mark for transformation
l$xev loop rev <
The code pattern before transformation

do i_ = ie_, il_
l$xev tgen stmt(l_)\
end do ~—_ —— .
I$xev tgen src end ifaigrz:]ledr::fsc)tlve that matches arbitrary

I$xev tgen dst begin ) :
$!xev tgen stmt(1l )
end do \ ) The code pattern after transformation

I$xev tgen dst end \
end program loop_reversal N The loop body is copied to the dst code.

a
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