
Driving	Industry-University	Coopera5on	Programs	
to	leverage	Parallel	&	Distributed	Compu5ng	

-	Early	experiences	at	SPRACE	-	

Rogério	L.	Iope	
SPRACE/UNESP	

	
INFIERI	7th	Workshop	

12-15	April	2016	-	Lisboa,	Portugal	



•  São	Paulo	State:	
–  Area	

q  ~United	Kingdom	
–  Popula5on	

q  ~Spain	
–  Economy	GDP	

q  2	X	Switzerland	
–  Investment	in	S	&	E	

q  1.66%	GDP	(~Argen5na)	

•  Second	largest	among	
all	Brazilian	universi5es	

•  A	successful	model	of	a	
mul5campus	university	



•  Campuses:	24	
•  Ins5tutes:	41	
•  Budget:	US$	1	Billion		
•  Faculty:	3,900	
•  Alumni:	146,000		
•  Students:	51,000	

–  Undergraduate:	38,000	
–  Graduate:	13,000	

•  Programs	
–  Undergraduate:	181	
–  Graduate:	231	

•  Facili5es	
–  6	Associated	Hospitals	
–  30	Libraries		
–  3	Veterinary	Hospitals	
–  5	Teaching	and	Research	Farms	

•  Research	groups:		600		
•  Scien5fic	impact	

–  8%	of	Brazilian	papers	
•  QS	University	Rankings	2015		

–  Brazil:	5	
–  La5n	America:	17	
–  BRICS:	27	
–  Under	50	y:		71-80	
–  World:	481-490	

q  Den5stry:	31	
q  Veterinary:	45	
q  Agriculture-Forestry:	51	
q  Pharmacology:	101	
q  Environment,	Engineering	

Physics,	:	201	
q  Biology,	Medicine:	251	

UNESP	in	Numbers	
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The	SPRACE	Project	

•  São	Paulo	Research	and	Analysis	Center	
–  High	Energy	Physics	Group	

q  Par5cipa5on	in	the	CMS	Experiment	of	LHC	at	CERN	

q  Funded	by	FAPESP	(Thema5c	Project)	

q  Started	in	2004	

•  Physics	Analysis		
–  Physics	Beyond	the	Standard	Model	

q  Extra-dimensions,	Dark	Majer	

–  Heavy-Ion	Collisions	
q  Strong	interac5on	at	high	density	and	temperature	
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The	SPRACE	Project	

•  BR-SP-SPRACE		
–  First	Official	WLCG	Tier-2	in	LA		

q MoU	signed	in	April/2009		

(FAPESP	&	CERN)	

–  Physics	analysis	and	MC	
simula5on	for	CMS	

–  Compu5ng	facility	(HPC	cluster)	

–  ~	1PB	of	storage	for	datasets	
–  Network	connec5on:	100	Gbps	
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One	of	the	‘Top	10’	WLCG	Tier-2	sites	
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GridUNESP	Project:	a	SPRACE	spinoff	

•  First	Campus	Grid	in	La5n-America	
–  Provides	Scien5fic	Compu5ng	to	

q  60+	Scien5fic	Projects	
q  350+	Researchers	

–  Partnership	with	US	Open	Science	Grid	
q  The	only	VO	outside	US	

–  ANSP	Grid	CA	
q  Grid	Cer5ficate	Authority	for	the	State	of	São	Paulo	

•  UNESP	“Center	for	Scien5fic	Compu5ng”	(total	investment:	over	USD	7	million)	
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General-purpose	infrastructure	
serves	dis5nct	research	fields	

64	projects,	360	users	
(as	of	April	2016)	

GridUNESP:	research	projects	and	users	
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Driving	(small)	Industry-University	
Coopera5on	Programs	



Intel	/	Unesp	first	joint	ac5vi5es	

•  Cloud	compu5ng	development	(2012)	
–  Cloud	infrastructure	(IaaS)	focused	on	educa5onal	ac5vi5es		
–  Partnership	with	São	Paulo	Secretary	of	Educa5on	

q  Automated,	customized	load	balancing	system	for	deploying	on-
demand	VMs	for	high-school	teachers	to	use	during	classes	

–  Two	OpenStack	clouds	deployed	at	
q  Secretary	of	Educa5on	datacenter	
q  UNESP	CSC	datacenter	

•  Manycore	Tes5ng	Lab	(2013)	
–  An	experimental	plasorm	for	tes5ng,	valida5on	and	scaling	of	

parallel	algorithms	and	workloads	for	the	academic	community	
q  	primarily	for	courseware	delivery	

–  UNESP	was	the	first	Brazilian	academic	ins5tu5on	to	receive	a	
Xeon	Phi	card	from	Intel	(Jan	2013)	
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Intel	/	Unesp	Manycore	Tes5ng	Lab	

•  One	of	the	first	manycore	labs	outside	U.S.	
–  Server	donated	by	Intel	

q  Intel	Xeon	Phi	coprocessors		
q  Suite	of	Intel's	sovware	development	tools		

–  Users		
q  test	the	performance	of	their	codes	in	a	highly	parallel	system	
q  are	registered	as	guests	into	Unesp	CSC	user	database	(LDAP)	

–  Authen5ca5on	/	authoriza5on		
q  can	be	controlled	by	digital	cer5ficates	issued	by	ANSP	Grid	CA	

•  First	results:	hands-on	ac5vi5es	at	
–  INFIERI	Summer	School	2013	(University	of	Oxford)	
–  Intel	Sovware	Conferences	2013	(UNESP/SP	and	COPPE/RJ)	
–  SBAC/PAD	2013	Parallel	Programming	Marathon	
–  INFIERI	Summer	School	2014	(Université	Paris-Diderot)	
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Formal	Agreement	with	Intel	

28/Aug/13	 HEP	Workshop	 12	



HEP	Workshop	 13	



UNESP	
Center	for		
Scien0fic	
Compu0ng	

Human	
Resources	

Tackling	relevant	problems	
with	socio-economic	impact	

Highly	
Qualified		

HRs	

State-of-art	
Exper0se	

Hardware	
SoFware	

Key	Partner	

Key	Ac5vi5es	
Revenue	Streams	
Value	Proposi5ons	
Customer	Segments	

Key	Resources	 Cost	Structure	

“BUSINESS	MODEL”	 (Ref.:	hjp://www.businessmodelgenera5on.com/)	



1.	Intel®	Parallel	Compu5ng	Centers	

•  A	Parallel	Compu5ng	Center	@UNESP		
–  Project	started	in	November	2014	
–  Part	of	a	select	group	of	64	leading	R&D	

ins5tu5ons	from	all	over	the	world	
–  R&D	efforts	to	adapt	HEP	sovware	tools	

and	explore	manycore	architectures	
–  Paralleliza5on/vectoriza5on	of	GEANT	

q  Simula5on	of	radia5on-majer	interac5on	
–  Broad	Impact	

q  Extremely	important	tool	for	HEP	…	
q  …	and	for	other	relevant	S&E	fields	of	socio-

economic	impact	(e.g.	medical	applica5ons)	

•  Partnership	
–  CERN	Geant-V	development	team		
–  Fermilab	Compu5ng	Division	
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Intel®	PCC	at	UNESP	
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•  Intel	funding:	USD	250,000.00	for	a	2-year	program	(2	postdoc-level	
fellowships	+	extra	budget	for	travel	expenses,	hardware,	etc)	

•  Budget	covers	travel	expenses	to	Fermilab	and	CERN	(3-month	
periods,	twice	a	year	at	each	place,	for	each	fellow)	



•  Project	started	in	May	2015	
•  Interna5onal	events	

–  INFIERI	Summer	Schools	
q  University	of	Oxford	
q  Paris	Diderot	University	
q  University	of	Hamburg	

–  IEEE/ACM	CCGrid	2016	(Colombia)	
–  VECPAR	2016	(Portugal)	

•  Brazilian	HPC	Regional	Schools	
–  ERAD-SP,	-NE,	-RJ,	-RS	

•  Intel	special	events:	
–  Sovware	Days	
–  Xeon	Phi	Coprocessor	Workshops	
–  Permanent	contact	with	Intel	USA	

•  Regular	events	(near	future):	
–  São	Paulo	State	Technological	

Colleges	(FATECs)	
–  Na5onal	Center	for	HPC	in	São	Paulo	

(CENAPAD-SP)	

2.	Intel®	Modern	Code	Partner	Program	
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Training	and	support	on	the	
exploita5on	of		mul5threading	and	
vectoriza5on	for	modern	mul5core	

and	manycore	architectures	

hjp://modern-code.ncc.unesp.br/events	
hjps://sovware.intel.com/en-us/modern-code/live-workshops	



Modern	Code:	Training	ac5vi5es	

2015 
Event name  Planned attendees  Actual attendees (Hands-on)  Actual attendees (Lectures) 

Code Modernization Workshop @ UNESP 90 20 61 
Intel Software Day 70 8 120 

Engineering Week - UNESP Ilha Solteira Campus 20 15 200 
Code Modernization Workshop @ ERAD-SP 20 15 - 
Code Modernization Workshop @ ERAD-RJ 41 26 100 

INFIERI Summer School @ Hamburg 20 20 - 
Code Modernization Workshop @ ERAD-NE 100 30 75 
Code Modernization Workshop @ CINTEC 60 13 50 

Workshop for graduate students at Poli-USP 35 35 - 

Total 261 182 481 
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2016 
Event name  Planned attendees  Actual attendees (Hands-on)  Actual attendees (Lectures) 

Code Modernization Workshop @ UNESP 50 16 44 
Code Modernization Workshop - TOTVS training 20 18 18 
Code Modernization Workshop @ CENAPAD-SP 44 12 15 

Code Modernization Workshop @ UFRN 140 27 54 
Code Modernization Workshop @ ERAD-RS 2016       
Code Modernization Workshop @ CCGRID 2016       
Code Modernization Workshop @ VECPAR 2016       
Code Modernization Workshop @ FATEC-Santos       

Code Modernization Workshop @ UFES       

Total 254 73 131 



hjps://indico.ncc.unesp.br/		à	Intel	/	Unesp	Modern	Code	events
		



Modern	Code:	Milestones	&	Funding	
•  Project	milestones	/	deliverables:	

–  Regular	parallel	programming	and	code	moderniza5on	training	workshops	
using	Intel	hardware	and	Intel	sovware	development	tools	

–  Training	ini5a5ves	on	Data	Science	using	Intel	DAAL	(Data	Analy5cs	
Accelera5on	Library)	and	similar	tools	-	exploring	confluences	of	HPC	and	Big	
Data	

–  Technical	support	to	local	developer	community	
–  Opera5ons	and	maintenance	on	hardware	assets	

•  Intel	funding:	USD	150,000.00	
–  USD	95,000.00	for	a	2-year	program	(1	full-5me	+	1	half-5me	postdoc-level	

fellowships	+	extra	budget	for	covering	insjructors’	travel	expenses)	
–  USD	55,000.00	for	hardware	and	sovware:	

q  2	top-level	servers	with	4	Xeon	Phi	coprocessors	(on	each	server)	
q  Licenses	for	all	Intel	sovware	tools	

–  Extras	
q  “Training	the	trainers”	program	(regular	mee5ngs	&	workshops	w/	Intel	experts)	
q  Ongoing:	we	are	wai5ng	for	a	new	server	with	2nd	genera5on	Intel	Xeon	Phi	

(Knights	Landing)	-	see	next	slide	
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Developer	Access	Program	for	KNL	
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Ref.:	hjp://dap.xeonphi.com/	



3.	Huawei:	R&D	on	SDN	
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•  Huawei	Technologies	Co.	Ltd.	
–  Leading	global	ICT	provider	
–  Largest	telecom	equipment	manufacturer	in	the	world	
–  Over	170K	employees	(more	than	45%	engaged	in	R&D)	

•  R&D	on	Sovware-Defined	Networking	(SDN)		
over	WAN	for	Data-Intensive	Science	
–  Project	started	in	January	2016	
–  Development	of	SDN	for	Global	Scale	Science	with	Caltech	&	CERN	
–  Interna5onal	OpenFlow	+	OpenStack	testbed	

q  3	“islands”:	Unesp	(Brazil),	Caltech	(USA),	CERN	(Europe)	
–  Deployment	of	a	high-end	data	transfer	experimental	system	

q  São	Paulo	–	Miami	at	100	Gbps	
–  Demonstra5ons	at	annual	Supercompu5ng	Conference	in	U.S.	
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•  >	USD	280K	in	equipment	
(~700	Kg)	

•  All	stuff	arrived	at	UNESP	on	
April	1st	(import	process	took	
only	2	months)	

•  Now	we	need	to	export	some	
stuff	to	Caltech	and	CERN	



R&D	in	SDN:	Milestones	&	Funding	
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•  Project	milestones	/	deliverables	
–  System	design	and	testbed	deployment	
–  Deployment	of	web	portal	and	monitoring	tools	
–  Deployment	of	cloud-based	tools	on	each	island	
–  100G	“alien	wavelength”	prototype	system	(DWDM)	
–  Development	of	control	tools	for	WAN	network	orchestra5on	
–  Development	of	an	open-source	SDN	controller	

•  Huawei	funding:	USD	500,000.00	per	year	(up	to	3	years)	
–  	20-40%	in	hardware/sovware	each	year	
–  	4-6	full-5me	fellowships	(Master	/	PhD	level)	
–  Extra	budget	for	covering	3rd	party	services	and	travel	expenses	
	



Lessons	learned	(so	far)	
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•  Project	management	for	R&D	is	definitely	far	from	trivial	
–  the	“research”	part	of	the	project	is	the	main	issue:	the	work	is	subject	to	

unexpected	developments	and	results		
–  managers	have	to	be	capable	of	con5nuously	adjus5ng	to	new	situa5ons	

•  Systems	engineering	complements	project	management	
–  an	experienced	engineer	that	assumes	direct	responsibili5es	for	the	

development	and	control	of	ac5vi5es	at	a	much	deeper	level	compared	to	a	
non-technical	project	manager	is	key	to	success	

•  PI	and	management	staff	(PM,	SE)	need	to	handle	a	huge	amount	of	
non-technical	stuff	
–  a	permanent	interac5on	with	lawyers	and	experts	from	the	University	Office	

of	Technology	Transfer	(TTO)	is	mandatory	

•  The	most	fruisul	partnerships	take	5me	and	effort	to	bear	fruit	
–  Unesp	team	has	been	interac5ng	with	Intel	Brazil	representa5ves	for	more	

than	10	years	
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Marcio	A.	Costa	
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Huawei	
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André	T.	de	Carvalho	
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