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  Independent  cycles  of  innovations  in  relevant  disciplines
 Out  of  phase;  different  timescale

  Coupling  (if  any)  is  loose  and  asynchronous
 Incorrect  and/or  in-‐efficient  solutions

  Few  synergies;  Plenty  of  repetition  and  re-‐invention
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Loose  coupling
(“Throw  it  over  the  fence…”)



 S2I2:
   Processes,  mechanism,  frameworks
   Foster,  nurture  partnerships  
   Build  trust



Sustained  Long-‐Term  Investment  in  Software

  Transform innovations into sustainable software that is an 
integral part of a comprehensive cyberinfrastructure 
 robust, efficient, resilient, repeatable, manageable, sustainable, 

community-based, etc. 

  Catalyze and nurture transdisciplinary software as a 
symbiotic “process” with ongoing evolution 
 Domain and computational scientists, software technologists  

  Address all aspects, layers and phases of software 
 Systematic approaches 

 Theory validated by empirical trials 

 Tools that embody and support processes 

 Metrics, validation mechanisms, governance structures 

 Amortised over large (global) user communities 

 Support for maintenance and user support 



Many  individuals  w/  
short  term  grant

Numerous  teams  of    
scientists  and    
computational  and    
computer  scientists  with    
longer  term  grants

3-‐6  centers,  
5+5  years,  for  
critical  mass,  
sustainability



Sensor Nets 

Experiments/Instruments 

Data Archives (DataNet) 
Data Archives (DataNet) 

X 

Infrastructure (XD) 

Visualization/Analytics 





  Create  a  software  ecosystem  that  scales  from  
individual  or  small  groups  of  software  
innovators  to  large  hubs  of  software  excellence
  3  interlocking  levels  of  funding

Scientific  Software  
Elements  (SSE):    
1–  2  PIs
•  $0.2  –  0.5M,  3  years

Scientific  
Software  
Integration  
(SSI):  Focused  
Groups
•  ~$1M  per  year,  3  –  5  
years

Focus on innovation         Focus on sustainability 
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Sustainable System 
“meets the needs of the present without compromising the 
ability of future generations to meet their own needs”  

  [UN  Brundtland  Report  1987,  of  sustainable  development]

Voyager  Spacecraft  
(1977  -‐  ):

Long-‐lived,  enduring,  
tenacious,  robust




