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Optimism, Excitement 
Good agreement on several themes 

  International collaboration is 
required to address scale of 
challenge 

  Research community and 
vendors must work together 

  Open Source is vital 
component 

  Large changes in platforms 
expected 



Exascale Target Schedule 

  One possible platform schedule, based on strong 
and continued investment: 

  2012:  10-30pf 
  2015:  100-300pf 
  2018:  1000pf 

  What kind of Exaflop? 
 One that can do large multi-scale problems 
 And great dense linear algebra 
 A possible heterogeneous core 



Software Barriers 

  Evolution or Revolution 

  Key Challenges: 
 Concurrency 
 Energy (Power) 
 Resilience (Fault tolerance) 



Exploration (1/4) 

  Revolutionary storage class 
memory is coming: 
 1000x < latency 

  A power envelope will become 
part of design framework 



Exploration (2/4) 

  Revolution in multi-scale/multi-
physics simulation frameworks 

  Revolution in visualization and 
post-processing 

  Need new programming 
models for hybrid 
programming 

  Need unification for hetero-
core programming models 



Exploration (3/4) 

  Revolution Needed 
 Reliability 
 Expressing Parallelism 
 Programming Tools 

  Other issues 
 Full SW life cycle 
 Product differentiation 
 Testing and development 

practices 



Exploration (4/4) 

  Revolution: 
 Fine-grain Async parallelism 
 Locality 
 Co-design HW/SW 

  Follow best-practices from 
community software 
development 

  Validation and Uncertainty 
Quantification important 



Non-architectural Issues 

  Science drivers must be closely tied to effort 
  What funding and governance model are most 

supportive? 
  How do we set priorities? 
  Who assumes risk for hitting R&D targets? 

 How do we handle failures? 

  More integrated testing and development vital 
  Close communication with coordination with funding 

agencies is required for success 


