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	“Blame”		for		Chapel	



Tool	Framework		
	

1:	Intraprocedural	Sta7c	Analysis	

Module:		Global	Variables,	Type	
Analysis	(class,	record)	

Func7on:	Local	Variables,	
Parameters,	Return	Values	

	

		

2:	Monitored	Execu7on	

Run	the	Program	with	Sampling	and	
Instrumenta7on	Enabled		

3:	Post	Processing	

Data	Flow	
Analysis	

Control	Flow	
Analysis	

Node	1	 Node	4	Node	2	

Node	3	

Aggregate	Data	from	All	Nodes	and	Display	

4:	GUI	Presenta7on	

Decode	Context	Sensi7ve	
Samples	

Variable	Profiles		

(Per	Node)	
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Blame	Calcula7on	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	
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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	
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Op7miza7on	Result	-	MiniMD	

0	

5	

10	

15	

20	

25	

w/o	--fast	 w/			--fast	

20.9	

6.41	

9.2	

2.5	Ex
ec
u7

on
	T
im

e	
(s
)	

original	

opcmized	

6	



Experiment	–	LULESH	
Name Type Blame Context 
hgfz 8*real 30.8% CalcFBHourglassForceForElems 
hgfx 8*real 29.5% CalcFBHourglassForceForElems 
hgfy 8*real 29.2% CalcFBHourglassForceForElems 
shz real 27.9% CalcElemFBHourglassForce 
hz 4*real 27.6% CalcElemFBHourglassForce 
shx real 26.9% CalcElemFBHourglassForce 
shy real 26.6% CalcElemFBHourglassForce 
hx 4*real 26.6% CalcElemFBHourglassForce 
hy 4*real 26.6% CalcElemFBHourglassForce 

hourgam 8*(4*real) 25.0% CalcFBHourglassForceForElems 
determ [Elems]	real 15.7% CalcVolumeForceForElems 
b_x 8*real 9.7% IntegrateStressForElems 
b_z 8*real 9.7% IntegrateStressForElems 
b_y 8*real 8.7% IntegrateStressForElems 

dvdx(y/z) [Elems]	8*real 8.3% CalcHourglassControlForElems 
hourmodx real 5.8% CalcFBHourglassForceForElems 
hourmody real 5.1% CalcFBHourglassForceForElems 
hourmodz real 4.8% CaclFBHourglassForceForElems 
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Op7miza7on	Example	-	Loop	

Code	Snapshot	of	LULESH	Hot	Spot	
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Results	for	different	loop	
op7miza7ons	
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Op7miza7on	Result	–	LULESH	
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Updates	&	Future	Work	

•  Updates:	
– Built	a	prototype	for	mulc-node	Chapel	
– Opcmized	runcme	instrumentacon	
–  Improved	Graphic-User-Interface	

•  Future	work:	
– Large-size	problems	on	distributed	systems	
– Further	applicacon	of	“Blame”	in	other	fields	
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Conclusion	

§  “Blame”	applicacon	on	PGAS	programs	
§  First	Chapel-specific	profiler		
§  Benchmark	opcmizacon	
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