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Following the International  Exascale Software Initiative  (IESP 
2008-2012 => Big Data and Extreme Computing workshops series 

(BDEC) 
http://www.exascale.org/bdec/ 

 
Overarching goal:  
1.  Create an international collaborative process focused on the co-design of software infrastructure for 

extreme scale science, addressing the challenges of both extreme scale computing and big data, 
and supporting a broad spectrum of major research domains, 

2.  Describe funding structures and strategies of public bodies with Exascale R&D goals worldwide 
3.  Establishing and maintaining a global network of expertise and funding bodies in the area of 

Exascale computing 
 

1 – BDEC Workshop, Charleston, SC, USA, April 29-May 1, 2013 
2 – BDEC Workshop, Fukuoka, Japan, February 26-28, 2014 
3 – BDEC Workshop, Barcelona, Spain, January 28-30, 2015 
 

Europe-­‐USA-­‐Asia	
  InternaBonal	
  series	
  of	
  Workshops	
  on	
  
Extreme	
  Scale	
  ScienBfic	
  CompuBng	
  



1 - BDEC Workshop, Charleston, SC, 
USA, April 29-May 1, 2013 
 
Big Data and Extreme-scale Computing (BDEC) 
Workshop, Charleston, SC, USA, April 29-May 1, 
2013 
–  Workflow Issues 
–  Architecture Challenges 
–  Higher Level Data Challenges : Data 

provenance, Policy based data management, 
Environments that support new types of data-
driven research, Shared software infrastructure for 
intermediate processing 

–  Software Challenges: Tools to support real-time 
monitoring and observation of workflows, 
Coordination between data movement and 
compute services,  Mechanisms to support fault 
tolerant workflows in data analysis, Mini-apps to 
support infrastructure co-design, Integration of 
widely used BD-capable data libraries into 
standard packages, Common tools for managing 
and exploring data, Interoperability Challenges 

Europe-­‐USA-­‐Asia	
  Big	
  Data	
  and	
  Extreme	
  CompuBng	
  series	
  of	
  
workshops	
  (BDEC)	
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How	
  Did	
  We	
  Get	
  Here	
  

•  Previous	
  BDEC	
  meeBngs:	
  US	
  &	
  JP	
  
•  ApplicaBon	
  Drivers:	
  Astronomy,	
  Medical,	
  
Genomics,	
  Climate,	
  Human	
  Brain,	
  Satellite	
  
images	
  (GIS),	
  Social	
  Networks,	
  etc.	
  

•  Good	
  discussions	
  on	
  converged	
  /	
  shared	
  
problems:	
  
– Architecture,	
  operaBons,	
  soUware	
  stack,	
  
algorithms	
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Instruments	
  	
  &	
  FaciliBes	
  

•  “HPC	
  Instrument”	
  (Tsubame,	
  Mira)	
  
•  SDSS,	
  LSST,	
  SKA,	
  LOFAR	
  ,	
  …	
  
•  APS(20x),	
  SNS,	
  …	
  
•  DNA	
  Sequencers	
  
•  LHC	
  /	
  Atlas	
  
•  ARM	
  

Sloan	
  DSS	
  

APS	
  

ARM	
  

Tissue	
  Samples	
  

HPC	
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What	
  can	
  we	
  use	
  from	
  EC	
  for	
  BD?	
  

William	
  Gropp	
  
UIUC	
  
William	
  Kramer	
  
NCSA	
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Core	
  Facility	
  	
  
Resource	
  &	
  ConfiguraBon	
  
Management,	
  Resilience	
  

IdenBty,	
  CommuniBes,	
  
Security	
  

Core	
  SoUware	
  Tools,	
  	
  
Services,	
  &	
  APIs	
  

Developed	
  
Services	
  

Analysis/	
  Compute	
  
Services	
  

Data	
  
Services	
  

Data	
  Moving	
  
&	
  Syncing	
  

Science	
  
Services	
  

Workflow	
  /	
  
Event	
  Services	
  

Kbase	
  
Service	
  

Cosmology	
  
Analysis	
  /	
  	
  

Image	
  Server	
  

Digital	
  	
  
Pathology	
  
Analysis	
  

Science	
  Communi9es	
  



New	
  NSF	
  Project	
  
to	
  Support	
  This	
  
Kind	
  of	
  Research	
  
	
  
(see	
  Kate	
  Keahey)	
  



Look	
  at	
  Results	
  from	
  Previous	
  
Breakout	
  Summaries	
  (exascale.org)	
  

Original	
  Charge:	
  Work	
  toward	
  iden%fying	
  the	
  research	
  ques%ons	
  and	
  
promising	
  direc%ons,	
  not	
  the	
  answers,	
  or	
  how	
  to	
  spend	
  other	
  people’s	
  
money	
  

•  Gaps	
  in	
  the	
  Core	
  FaciliBes	
  /	
  soUware	
  arch	
  
–  No	
  elasBcity,	
  VMs	
  not	
  well	
  supported,	
  IdenBty	
  and	
  sharing	
  difficult,	
  

etc…	
  
•  Missing	
  workflows	
  and	
  BDEC	
  mini-­‐apps	
  for	
  key	
  communiBes,	
  

linking	
  to	
  instruments,	
  etc.	
  
•  Apps:	
  Data	
  integraBon,	
  analysis,	
  classificaBon	
  

–  Cleaning,	
  filtering,	
  transforming,	
  classificaBon,	
  mapping/registraBon,	
  
event	
  detecBon,	
  predicBon	
  

•  Data	
  
–  Shared	
  analysis	
  difficult,	
  composiBon	
  and	
  workflow	
  poorly	
  supported,	
  

no	
  benchmarks,	
  etc.	
  



White	
  Papers	
  

•  Presenters:	
  
– White	
  paper	
  presenters	
  will	
  have	
  6	
  minutes	
  for	
  
their	
  presentaBons	
  and	
  allowed	
  to	
  have	
  only	
  4	
  
slides.	
  

– Please	
  send	
  a	
  pdf	
  file	
  with	
  your	
  presentaBon	
  your	
  
session	
  chair	
  before	
  the	
  beginning	
  of	
  your	
  session.	
  



Goals	
  for	
  This	
  MeeBng:	
  
How	
  do	
  we	
  Converge?	
  

•  Prepare	
  for	
  an	
  iniBal	
  draU	
  report	
  
– Barcelona:	
  Material	
  needed	
  to	
  write	
  draU	
  
– Present	
  iniBal	
  draU	
  at	
  BOF	
  at	
  SC15	
  

•  Report	
  (2	
  parts)	
  
– A)	
  What	
  are	
  the	
  current	
  plans	
  /	
  strategies	
  in	
  Asia,	
  
Europe,	
  and	
  the	
  US	
  for	
  handling	
  Big	
  Data?	
  

– B)	
  How	
  do	
  we	
  get	
  BD/EC	
  Convergence?	
  
• What	
  is	
  missing,	
  specific	
  to	
  each	
  of	
  these	
  respecBve	
  
regional	
  plans?	
  What	
  could	
  be	
  a	
  coordinated,	
  
converged	
  plan	
  for	
  BDEC,	
  at	
  internaBonal	
  level	
  

	
  



Breakout	
  Sessions	
  
IntroducBon	
  

•  Breakout	
  QuesBons	
  to	
  Help:	
  
–  What	
  are	
  the	
  main	
  differences	
  and	
  commonaliBes	
  between	
  the	
  HPC	
  and	
  

BDA	
  requirements/technologies/working-­‐assumpBons	
  in	
  this	
  area?	
  
–  Are	
  there	
  common	
  needs/problems/interfaces	
  could	
  serve	
  as	
  the	
  basis	
  (or	
  

as	
  stepping	
  stones)	
  along	
  a	
  path	
  to	
  (some	
  reasonable	
  level	
  of)	
  
infrastructure	
  and	
  applicaBon	
  convergence?	
  

–  Are	
  there	
  interdomain	
  testbeds	
  that	
  combine	
  BDA	
  and	
  HPC	
  workflows	
  in	
  
ways	
  that	
  could	
  help	
  uncover	
  pathways	
  toward	
  convergence?	
  

–  What	
  is/are	
  the	
  technology	
  or	
  new	
  research	
  that	
  may	
  be	
  a	
  game	
  changer?	
  
–  What	
  acBon	
  would	
  be	
  your	
  number	
  one	
  priority	
  to	
  be	
  taken	
  rapidly	
  to	
  

ensure	
  success	
  of	
  the	
  converge	
  of	
  Extreme	
  compuBng	
  and	
  Big	
  Data	
  
infrastructures?	
  

–  What	
  acBon	
  would	
  be	
  your	
  number	
  one	
  priority	
  to	
  be	
  taken	
  rapidly	
  to	
  
ensure	
  the	
  emergence	
  of	
  efficient	
  Extreme	
  compuBng	
  and	
  Big	
  Data	
  
applicaBons?	
  

–  How	
  would	
  you	
  measure	
  the	
  success	
  of	
  the	
  BDEC	
  iniBaBve?	
  

	
  



Goals	
  For	
  This	
  MeeBng:	
  
How	
  Do	
  We	
  Converge?	
  

Breakout	
  groups	
  
	
  
Applica9ons	
  and	
  Science	
  

	
  Chairs:	
  David	
  Keyes,	
  Rosa	
  Badia,	
  Jean-­‐Claude	
  Andre	
  
	
  
Architecture	
  	
  and	
  Opera9on/Comprehensive	
  Produc9on	
  Services	
  

	
  Chairs:	
  Bill	
  Kramer,	
  Ewa	
  Deelman,	
  Francois	
  Bodin	
  
	
  
Algorithm	
  and	
  Applied	
  Mathema9cs	
  

	
  Chairs:	
  Hiroshi	
  Nakashima,	
  Philippe	
  Ricoux,	
  Alison	
  Kennedy	
  
	
  
SoAware	
  Stack	
  

	
  Chairs:	
  Franck	
  Cappello,	
  Kate	
  Keahey,	
  Satoshi	
  Matsuoka	
  	
  


