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Blame Calculation Example

1 a=2;

2 b=3; //Sample 1

3 if a<b //Sample 2

4 a=b+1; //Sample 3

5 c=a+b; //Sample 4
Variable Name a b c

BlameSet 1, 3,4 2 1,2,3,4,5

Blame Samples S2,S3 S1 S1,S2, S3, S4

Blame 50% 25% 100%




GUI screenshots of MiniMD

Code-centric Data-centric

(" Full Code Centric Full Code Centric |
' Full Data Centric | Blame Points {Data/Cc ( Full Data Centric | Blame Points !
'[j Program Functions 'I—_=] Program Blame

¢ [ chpl_user_main 98.56%
¢ (] buildNeighbors_chpl 5.05%
[y  updateFluff chpl 0.18%
[y compute_chpl3 0.72%

|:] Pos [ null ] main 95.13%
D Bins [ null ] main 65.88%
[ binspace [ null ] main 64.44%

¢ 3 run_chpl 92.78% D Count [ null ] main 63.54%
¢ [J buildNeighbors_chpl 29.06% D RealPos [ null ] main 61.01%
? (3  binAtoms_chpl 0.18% [ RealCount [ null ] main 61.01%
R coord2bin_chpl2 0.18%

3 updateFluff_chpl 2.17%
[y compute_chpl3 29.42%
[y finalintegrate_chpl 1.44%
[y initialintegrate_chpl 3.43%
[y updateFluff chpl 29.42%
[ create_atoms_chpl 1.08%
[ Y setupComms_chpl 0.36%
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Optimization Result - MiniMD
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Name
hgfz
hgfx
hgfy
shz

hz
shx
shy
hx
hy
hourgam
determ
b_x
b_z
b_y
dvdx(y/z)
hourmodx
hourmody
hourmodz

Type
8*real
8*real
8*real

real
4*real
real
real
4*real
4*real
8*(4*real)
[Elems] real
8*real
8*real
8*real

[Elems] 8*real

real
real
real

Blame
30.8%
29.5%
29.2%
27.9%
27.6%
26.9%
26.6%
26.6%
26.6%
25.0%
15.7%
9.7%
9.7%
8.7%
8.3%
5.8%
5.1%
4.8%

Experiment — LULESH

Context

CalcFBHourglassForceForElems
CalcFBHourglassForceForElems
CalcFBHourglassForceForElems
CalcElemFBHourglassForce
CalcElemFBHourglassForce
CalcElemFBHourglassForce
CalcElemFBHourglassForce
CalcElemFBHourglassForce
CalcElemFBHourglassForce
CalcFBHourglassForceForElems
CalcVolumeForceForElems
IntegrateStressForElems
IntegrateStressForElems
IntegrateStressForElems
CalcHourglassControlForElems
CalcFBHourglassForceForElems
CalcFBHourglassForceForElems
CaclFBHourglassForceForElems




Optimization Example - Loop

for param 1 in 1..4 { /P

var hourmodx, hourmody, hourmodz: real;
// reduction
for param 7 in 1..8 { /P2
hourmodx += x8n[eli] [§] * gammaCoef[i] []];
hourmody += y8n[eli] [J] * gammaCoef[1] []];
hourmodz += z8n[eli] []J] * gammaCoef[1][]];
}
for param j in 1..8 { //P3
hourgam([j] [1] = gammaCoef[i] [J] - volinv *
{dvdx[eli] [7] * hourmodx +
dvdy[eli] [7] * hourmody +
dvdz[eli] [7] * hourmodz);

Code Snapshot of LULESH Hot Spot
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Results for different loop

optimizations
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Optimization Result — LULESH
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Updates & Future Work

* Updates:
— Built a prototype for multi-node Chapel
— Optimized runtime instrumentation
— Improved Graphic-User-Interface

* Future work:
— Large-size problems on distributed systems

— Further application of “Blame” in other fields




Conclusion

= “Blame” application on PGAS programs
" First Chapel-specific profiler
= Benchmark optimization
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