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Motivation

Background.  The Interoperable Design of Extreme-scale Application 
Software (IDEAS) project is an interdisciplinary coalition of domain experts, 
software engineers, and social scientists. Its aim is to improve scientific 
productivity through innovative practices, processes, and tools targeting all 
phases of the software development lifecycle. The initiatives spearheaded by
IDEAS all have two goals in mind:

• To improve developer productivity, increasing software quality 
while reducing the effort, time, and cost of development and 
deployment.

• To improve software sustainability, the ability to maintain and 
extend a software product over its intended lifespan.

What is IDEAS?

Now more than ever, the development of software is critical to 
the practice of science. However, the scientific software community is 
facing a crisis created by the confluence of disruptive changes in 
computing architectures and new opportunities for greatly improved 
simulation capabilities. This crisis brings with it a unique opportunity to 
fundamentally change how scientific software is designed, developed, 
and supported.

Working with Teams to Improve the State of 
Practice

Incremental Improvement. IDEAS has partnered with numerous 
teams to develop Productivity and Sustainability Improvement Plans
(PSIPs). A PSIP is a living document that is a planning and communication tool 
for capturing and conveying the practices, processes, policies and tools of a 
given software project. 

Example progress tracking cards developed in collaboration with the EXAALT-ECP project.

Unity in Federation. Use of third-party software (TPLs) typically 
reduces the cost (time and effort) compared to developing the same 
capability independently, but, it also increases risk and complexity. IDEAS 
is making significant progress helping teams manage TPLs through its 
Software Development Kit (xSDK, https://xsdk.info), which 
aims to be a foundation of an extensible 
scientific software ecosystem. 

Building A Healthy Software Ecosystem

Partnerships. The IDEAS team has partnered with numerous teams to 
develop improvement plans. These include projects affiliated with the ECP as 
well as the DOE Biologic and Environmental Research (BER), such as:

• Alquimia
• Amanzi
• ATS
• CrunchFlow
• ParFlow
• PFLORTRAN

• EXAALT
• NWChemX
• QMCPACK
• CANDLE
• MARBL
• SPARC

• Trilinos
• MPICH
• VeloC
• Astro
• UnifyCR

Through this dialogue, both near term and long term targets for 
improvement are naturally identified during the development of the Current 
Project Practices living document. These targets are expressed and recorded 
using Progress Tracking Cards, usually selected from our growing catalogue. 

Summarize	Current	Project	Practices
• Write	brief	practices	
summary	document.

• High	level	description,	a	
few	pages.

Set	Goals
• Identify	practices	ready	
for	improvement.

• Select	those	with	near-
term	payoff.

Construct	Progress	Tracking	Card	
(PTC)

• Construct	from	PTC	
catalog.

• Select	only	a	few	items.

Record	Current	PTC	Values
• Set	baseline	values	for	
future	reference.

Create	Plan	For	Increasing	PTC	values
• Define	practice	
improvement	steps.

• Be	specific,	track	issues.

Repeat

• Start	process	again.

Assess	Progress

• Track	PTC	values.
• Adjust	strategy	if	
needed.

Workflow	for	
Productivity	and	Sustainability	

Improvement	Plans

Execute	Plan

• Increase	PTC	values	by	
improving	selected	
practices.

• Track	issues	progress.
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Common Challenges, Common Opportunities

You’re not Alone! Our investigations have revealed that scientific software 
projects face many common problems. More importantly, we have seen teams 
strive to create innovative solutions to those problems. IDEAS aims to 
socialize best practices through the Better Scientific Software
site (https://bssw.io), a central hub for sharing information 
on practices, techniques, experiences, and tools to improve 
scientific software productivity, quality, and sustainability.

BSSW curates a growing body of content on all topics relevant to scientific software development, 
ranging from what-is and how-to tutorials to experience reports about best practices.

Community Policies. xSDK packages (available through the Spack
package manager) must satisfy community guidelines to ensure 
interoperability and usability.

M1. Support xSDK community GNU Autoconf or Cmake options.

Example Guidelines

M5. Provide a documented, reliable way to contact the development team.

M11. Have no hardwired print or I/O statements


