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“Components” =  R Libraries   R Software Quality Tools  
  R Interfaces  R Demonstration Applications 

SWP4XS	
  =	
  (Scalability)3	
  
1.  Scalable	
  Algorithms	
  	
  
2.  Scalable	
  Development	
  
3.  Scalable	
  Capability	
  Delivery	
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Technical Strategy: Create, use, and improve a common base 
of modular, independent-yet-interoperable, software components. 
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Anatomy of a Component-Based Application:  
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Benefits of Building Applications 
from a Base of Components Include … 

Benefits	
  of	
  building	
  and	
  using	
  Libraries:	
  
•  Code	
  reuse	
  
•  AmorHzaHon	
  of	
  verificaHon/maturaHon	
  
expenses	
  

ü Developed	
  by	
  expert	
  
–  Access	
  to	
  conHnued	
  development	
  

•  Efficient	
  development	
  by	
  small	
  teams	
  
•  Modularity	
  improves	
  agility	
  
•  Decreased	
  applicaHon	
  code	
  base	
  

–  BeUer	
  encapsulaHon	
  of	
  protected	
  code	
  
	
  

Benefits	
  of	
  abstract	
  Interfaces:	
  
•  Modularity	
  improves	
  agility,	
  flexibility,	
  
extensibility,	
  maintainability	
  

ü MulHple	
  capabiliHes	
  can	
  be	
  delivered	
  
together	
  (e.g.	
  all	
  Trilinos	
  linear	
  solvers)	
  

Benefits	
  of	
  adopHng	
  a	
  standard	
  set	
  of	
  
So/ware	
  Quality	
  Tools:	
  

•  Tool	
  development	
  can	
  be	
  done	
  by	
  experts	
  
ü Sharing	
  common	
  tools	
  improves	
  agility	
  of	
  
staff	
  between	
  projects	
  

•  Unified	
  deployment	
  of	
  libraries	
  decreases	
  
barriers	
  to	
  interdisciplinary	
  research	
  

	
  

Benefits	
  of	
  building	
  Demonstra9on	
  
Apps:	
  

ü Provides	
  a	
  template	
  for	
  a	
  new	
  codes	
  
ü Demonstrates	
  capability	
  integraHon	
  
•  Drives	
  interface	
  development	
  
•  Defines	
  scope	
  of	
  new	
  libraries&interfaces	
  
•  IdenHfies	
  gaps	
  in	
  our	
  library	
  coverage	
  



Challenges of Building Applications 
from a Base of Components Include … 

Challenges:	
  
ü Requires	
  more	
  sophisHcated	
  so_ware	
  
engineering	
  

ü Dependence	
  on	
  library	
  developers	
  that	
  
are	
  not	
  bound	
  to	
  your	
  project	
  

–  Credit	
  for	
  a	
  project	
  success	
  may	
  not	
  go	
  
to	
  the	
  component	
  developers	
  

•  Short-­‐term	
  decreases	
  in	
  producHvity	
  
–  Learning	
  curve	
  for	
  using	
  a	
  library	
  versus	
  

hand-­‐coding	
  
•  So_ware	
  support	
  mortgage	
  
•  General-­‐purpose	
  implementaHons	
  may	
  
lag	
  in	
  performance	
  behind	
  hand-­‐tuned	
  



The Components Technical Strategy 
Implies a Business Strategy as well 

Base of Software Components: 
R Libraries   R Software Tools  
R  Interfaces  R Demo Applications 

Project Milestones 
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More Strategic Benefits 
•  Agility (e.g. exascale) 
•  Diversification 
•  Managing IP 
•  Maintenance 
•  Prioritization tool 


