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Nowadays,	Message	Passing	Interface’s	collec7ve	communica7on	suffers	on	a	large-scaled	cluster.	

Contact	:	Khureltulga	Dashdavaa	huchka@ais.cmc.osaka-u.ac.jp	

An	MPI	concept	with	efficient	control	of	network	
func7onality	based	on	SDN	

Network	Controller	
2.	Programmable	3.	Dynamically	controllable	

1.	Centralized	to	one	logical	place	

2015	

SoJware	Defined	Networking	Previous	works	

	 	 Our	 previous	 works	 achieve	 to	 boost	 Message	 Passing	
Interface	 (MPI)	 collecQve	 communicaQons	 up	 leveraging	
SoJware	Defined	Networking.	
•  MPI_Bcast	
•  MPI_Allreduce	
•  MPI_Reduce	

	 	 	 SoJware	Defined	Networking	 (SDN):	 In	 SDN	 architecture,	
there	 is	 Network	 Controller	 which	 is	 responsible	 for	
controlling	 network	 devices	 and	packets.	Network	Controller	
controls	network	devices	and	packets	by	sending	control	rules	
to	network	devices.	
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Research	Goal	

To	design	general	SDN	MPI	framework	with	collec7ve	communica7on	boos7ng	methods.	
•  Network	controller	allows	to	add	new	boos7ng	method	of	collec7ve	communica7on.	
•  Centralized	communica7on	between	Network	controller	and	MPI	applica7on.	
•  Iden7fica7on	of	network	flows	of	collec7ve	communica7ons	from	others.	

Network	

1.	Network	Controller	
SDN	MPI_Bcast	module	

SDN	MPI_Allreduce	module	

….	module	

2.	Library	for	SDN	MPI	collecQve	communicaQon	

New	boosQng	modules	
are	pluggable	

Able	to	set	tag	in	each	MPI	
collecQve	communicaQons	
Ø  Special	desQnaQon	MAC	address	

(assign	unique	MAC	address	to	
each	collecQve	communicaQon)		

Get	collecQve	communicaQon	paZerns	from	MPI	applicaQon	and	
send	it	to	Network	controller	
Ø  Using	MPI	profiling	(run	MPI	applicaQon	with	profiling	once)	

• MPI_Bcast:	all	
nodes	
• MPI_Bcast:	node	
1,	2,	3,	6	
• MPI_Allreduce:	
all	nodes	
•  …	 Network	flows	including	

collecQve	communicaQons	

DuplicaQon	

1.  IdenQfy	broadcasQng	computers	to	Network	controller.	
2.  Install	duplicaQon	rules	to	switches.	
3.  Start	broadcasQng.	

1-2.	 3.	

Experiment	Result	


