
Can Scientific Software Development Use the Outsourcing Model 
Successfully?1

Problem
 Scarce resources devoted to software 

development, maintenance, tools and research 
on software development /maintenance

 New developments require radical changes in 
way we develop/maintain scientific software: 
Mixed-precision, ML + Science simulations 
heterogeneity in hardware, GPUs require revamp 
of software frameworks
 Can’t devote $1.2B similar to GPU enabling
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Solution
 Recognize software as the foundation for science
 Develop a large inhouse software teams 

(Princeton RSE model)
 Position: Outsourcing some of our software 

needs could be a  reasonable approach if we 
have well-defined process standards (not 
mutually exclusive to other options)
 Some examples exist for contract work and SBIR

Standards
 Process standards are important for effective 

collaboration between multiple organizations 
delivering software [1]

 Software example: Capability Maturity Model is a 
process management standard
 Considered too onerous for science software (I 

agree based on my first software job)
 DOE example: Exascale Computing Program has 

developed its own standard to meet several 
requirements
 Custom mix between process 

flow/performance/management standard 
 Adopted by several DOE software frameworks 

across several DOE labs and some Universities
 Can we codify this process, with community 

review, and input as a DOE scientific software 
standards?

 Allows organization to identify capabilities that can 
be outsourced with more confidence

 Several open questions remain: Security, 
Training, Funding

[1] Thomas H Davenport. The coming commoditization of processes. Harvard business review, 
83(6):100–108, 2005

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, 
LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration 
under contract DE-NA0003525.

SAND2021-15799CThis paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed in
the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.


