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  Workshop	
  1	
  

This	
  first	
  workshop	
  will	
  concentrate	
  on	
  gathering	
  comprehensive	
  informa6on	
  
about	
  the	
  needs	
  of	
  the	
  “NSF	
  sponsored	
  science	
  and	
  engineering	
  research	
  

community”	
  for	
  advanced	
  capacity	
  through	
  capability	
  compu6ng,	
  including	
  
data-­‐intensive	
  and	
  compute-­‐intensive.	
  The	
  workshop	
  will	
  focus	
  on	
  the	
  

research	
  community	
  needs	
  at	
  the	
  high	
  end	
  of	
  spectrum	
  and	
  will	
  aCempt	
  to	
  
ar6culate	
  the	
  value,	
  contribu6ons	
  and	
  impacts	
  of	
  at	
  scale	
  compu6ng	
  for	
  the	
  

advancement	
  of	
  science,	
  engineering	
  and	
  other	
  research.	
  	
  	
  
	
  

Irene	
  Qualters	
  
Division	
  Director,	
  ACI	
  
Na=onal	
  Science	
  Founda=on	
  



Advanced	
  Compu.ng	
  Infrastructure	
  for	
  21st	
  
Century	
  Science	
  and	
  Engineering:	
  

Vision	
  and	
  Strategic	
  Plan	
  (Feb	
  2012)	
  

•  Vision:	
  Posi=on	
  and	
  support	
  the	
  en=re	
  spectrum	
  of	
  NSF-­‐funded	
  
communi=es	
  at	
  the	
  cuEng	
  edge	
  of	
  advanced	
  compu=ng	
  technologies,	
  
hard,	
  and	
  soGware	
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•  Strategies	
  
–  Founda=onal	
  research	
  to	
  full	
  exploit	
  

parallelism	
  and	
  concurrency	
  
–  Applica=on	
  research	
  and	
  development	
  in	
  

use	
  of	
  high-­‐end	
  compu=ng	
  resources	
  
–  Building,	
  tes=ng	
  and	
  deploying	
  resources	
  

into	
  a	
  collabora=ve	
  ecosystem	
  
–  Development	
  of	
  comprehensive	
  educa=on	
  

and	
  workforce	
  programs	
  
–  Development	
  of	
  transforma=onal	
  and	
  grand	
  

challenge	
  communi=es	
  



Future	
  Direc.ons	
  of	
  NSF	
  Advanced	
  
Computa.onal	
  Infrastructure	
  to	
  support	
  US	
  

Science	
  in	
  2017	
  –	
  2022	
  

•  Award	
  from	
  NSF	
  July	
  2013	
  
•  Interim	
  Report	
  October	
  2014	
  
•  Input	
  from	
  Community	
  un=l	
  
January	
  2015	
  

•  Final	
  Report	
  Summer	
  2015	
  
•  Co-­‐chairs	
  
–  Bill	
  Gropp/University	
  of	
  
Illionois	
  at	
  Urbana-­‐Champaign	
  

–  Robert	
  Harrison/Stony	
  Brook	
  
University	
  

1/21/15	
  
hXp://sites.na=onalacademies.org/CSTB/CurrentProjects/CSTB_087924	
  
	
  	
  



Future	
  Direc.ons	
  of	
  NSF	
  Advanced	
  Computa.onal	
  
Infrastructure	
  to	
  Support	
  US	
  Science	
  in	
  2017	
  –	
  2022	
  

•  Contribu=on	
  of	
  high-­‐end	
  CI	
  	
  to	
  U.S.	
  leadership	
  in	
  basic	
  
science	
  and	
  engineering,	
  NSF’s	
  role	
  in	
  sustaining	
  this	
  
leadership	
  

•  Expected	
  future	
  na=onal-­‐scale	
  compu=ng	
  needs	
  across	
  full	
  
range	
  of	
  research	
  supported	
  by	
  NSF	
  

•  Tradeoffs	
  among	
  investments	
  in	
  compu=ng,	
  soGware,	
  data,	
  
networking	
  infrastructure	
  

•  Possible	
  models	
  for	
  advanced	
  research	
  infrastructure,	
  
including	
  NSF	
  centers	
  and	
  consor=a,	
  campus-­‐based	
  
infrastructure,	
  commercial	
  marketplace	
  

•  Technical	
  challenges	
  to	
  delivering	
  needed	
  compu=ng	
  
capability,	
  need	
  R&D	
  

Summer	
  2015	
  final	
  report	
  will	
  yield	
  insights	
  such	
  as:	
  



2018	
  
	
  

2013	
   2014	
   2015	
   2016	
   2017	
  

Stampede/UT	
  Aus=n	
  

Blue	
  Waters/UIUC	
  

Comet/UCSD	
  

Wrangler/UT	
  Aus=n	
  

Bridges/CMU/PSC	
  

Jetstream/Indiana	
  U.	
  

NSF-­‐Supported	
  Computa.onal	
  	
  Investments	
  
Reflect	
  Increasing	
  	
  Na.onal	
  Diversity	
  	
  

Yellowstone/NCAR-­‐Wyoming	
  

2019	
  
	
  

2020	
  
	
  

Key:	
  
	
  
Blue:	
  	
  Large-­‐
scale	
  
computa=on	
  
	
  
Red:	
  Long-­‐tail	
  
and	
  high-­‐
throughput	
  
	
  
Green:	
  	
  Data	
  
Intensive	
  
	
  
Orange:	
  	
  
Cloud	
  
	
  
	
  



Blue	
  Waters:	
  	
  More	
  than	
  120	
  projects	
  and	
  700	
  users,	
  at	
  50	
  
ins.tu.ons	
  



TG	
  -­‐>	
  XD:	
  	
  Growing	
  Demand	
  
All	
  disciplines	
  are	
  increasing	
  use	
  of	
  na6onal	
  computa6onal	
  resources	
  



Science	
  
Fron.ers	
  

Technology	
  
Advances	
  

Opera.ng	
  
Models	
  

Human	
  
Considera.ons	
  

Op.mizing	
  NSF’s	
  Contribu.on	
  to	
  an	
  Evolving	
  
Research	
  Infrastructure	
  Ecosystem	
  



Science	
  Fron.ers	
  
–  What	
  are	
  the	
  scien=fic	
  horizons	
  that	
  require	
  large-­‐scale	
  computa=on?	
  
–  What	
  algorithmic	
  and	
  programming	
  approaches	
  will	
  be	
  required?	
  
–  What	
  are	
  the	
  sustainability	
  requirements	
  and	
  important	
  trends	
  rela=ve	
  to	
  CI	
  

exper=se/soGware?	
  
–  What	
  are	
  the	
  implica=ons	
  and	
  poten=al	
  of	
  more	
  data-­‐intensive	
  science	
  on	
  the	
  

role	
  of	
  computa=on	
  within	
  disciplines?	
  
–  What	
  are	
  new	
  demands	
  on	
  cohesiveness	
  of	
  CI	
  to	
  support	
  large-­‐scale	
  

computa=onal	
  science	
  and	
  mul=disciplinary	
  efforts?	
  
–  What	
  new	
  requirements	
  for	
  access	
  and	
  usability	
  are	
  needed?	
  
–  What	
  is	
  the	
  balance	
  between	
  innova=on	
  and	
  con=nuity	
  to	
  maximize	
  scien=fic	
  

impact?	
  
–  What	
  historical,	
  current	
  and	
  new	
  mechanisms	
  (e.g.	
  PetaApps,	
  Co-­‐design)	
  are	
  

relevant	
  to	
  achieve	
  the	
  required	
  large-­‐scale	
  soGware?	
  
–  What	
  are	
  the	
  contribu=ons/role	
  of	
  NSF	
  because	
  of	
  its	
  mission?	
  
–  What	
  important	
  scien=fic	
  collabora=ons	
  do	
  you	
  envision	
  for	
  you	
  and	
  your	
  

teams?	
  



Technology	
  Advances	
  

–  What	
  responses	
  are	
  most	
  promising	
  to	
  high	
  end	
  computa=onal	
  science	
  as	
  
Dennard	
  scaling	
  limita=ons	
  occur?	
  

–  What	
  are	
  the	
  most	
  promising	
  innova=ons	
  for	
  high	
  end	
  computa=onal	
  science	
  
arising	
  from	
  enormous	
  investment	
  in	
  more	
  commodity	
  compu=ng?	
  

–  How	
  do	
  we	
  best	
  posi=on	
  high	
  end	
  compu=ng	
  to	
  benefit	
  from	
  industry	
  
investment	
  in	
  data	
  analy=cs?	
  

–  Does	
  the	
  “internet	
  of	
  things”	
  offer	
  opportunity	
  within	
  the	
  context	
  of	
  large	
  
scale	
  compu=ng?	
  	
  

–  Where	
  is	
  the	
  highest	
  value	
  for	
  technology	
  affini=es	
  to	
  benefit	
  large	
  scale	
  
computa=onal	
  science	
  and	
  the	
  research	
  enterprise?	
  	
  

–  What	
  experimenta=on	
  is	
  most	
  important?	
  
–  What	
  are	
  the	
  implica=ons	
  for	
  integrated	
  workflows	
  involving	
  large	
  scale	
  

computa=on?	
  
	
  


