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PKG	guarantees	nearly	perfect	
load	balance	for		p1	≤	1/(5n)						
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Stream	Summary	to	
handle	the	Head	

D-Choices:		
• adapts	to	the	frequencies		
• allows	subset	of	workers	

W-Choices:		
• Independent	of	frequencies	
• allows	all	the	workers	
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Conclusion	

•  We	propose	 two	algorithms	 to	achieve	
load	balance	at	scale	for	DSPEs	

•  Use	heavy	hiZers	 to	separate	 the	head	
of	the	distribuKon	and	process	on	larger	
set	of	workers	

•  Improvement	translates	into	150%	gain	
in	 throughput	 and	 60%	 gain	 in	 latency	
over	PKG	

Future	Work	
•  Dynamic	Load	Balancing	for	stateful	
operators	
•  Key	MigraKon	
•  ParKKon	MigraKon	
•  Queuing	Theory	

•  Load	Balancing	in	Heterogeneous	
Cluster	
•  Load	PredicKon	
•  Worker	CommunicaKon	
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Expanding	the	constraint	we	get:	
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Problem	Statement	
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where	Li (t) =
Op?miza?on	problem	

min{I(t)}

Number	of	messages	

Past	Work:	ICDE	2015	Abstract	

• Given	 a	 highly	 skewed	 input	 stream,	
minimize	 the	 load	 imbalance	 across	 the	
machines	 to	 achieve	 beUer	 hardware	
u?liza?on,	 higher	 throughput	 and	 lower	
processing	latency	

• We	 propose	 two	 novel	 algorithms	 :	 a)	 D-
Choices	 and	 b)	 W-Choices.	 Both	 the	
algorithms	operate	by	idenKfying	the	head	of	
the	 input	 stream	 and	 placing	 the	 head	 on	
more	than	two	workers		
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Algorithm:		
•  Assign	head	to	the	set	of	d/w	workers	
•  Handle	tail	using	power	of	both	choices	

Worker	
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