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Introduction

Mission Sequencing Subsystem (MSS)

• Hardware and software created in the 90s

• Limited funding, risk-adverse

• Complex algorithms and models

• Moving to Scrum

• Test Automation

• Tools and Processes
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Moving to Scrum

Approach

• Grand Finale maneuvers = big software changes

• Team needed new approach, and opted for Scrum

• Main goal: improve communication and collaboration

• Small, fast iterations increased team interaction, 

improved efficiency, enhanced knowledge sharing
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Moving to Scrum

Example

• Testing required manual effort

• Became clear that we would run over schedule

• Team swarmed on testing to complete it in time

• Team became aware of manual testing problem

• Dedicated time to automation for next delivery
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In Progress Resolved Reviewed In Test Closed
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Moving to Scrum

Problems

• Over time, became less diligent about planning and grooming

• Missed key components -> software patches

• Frequent roll over between sprints

• Frequent splitting time between projects
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Moving to Scrum

Lessons Learned

• Do Scrum training together as a team

• Transparency is key to solving problems

• Fit Scrum to organizational culture as much as possible
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Test Automation

Background

• Legacy software architecture

• Modular and automated tests 

were difficult

• We automated system and 

integration tests instead

August 09, 2017 Andrea Connell - Jet Propulsion Laboratory, California Institute of Technology 18



jpl.nasa.gov

Modernizing Cassini: Approaching Agile After a Decade at Saturn

Test Automation

Example
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Test Automation

Approach

• Subject matter expert inspected all output to validate

• High initial set-up, but tests ran much faster after

• Able to better characterize behavior of software

• Able to better understand impact of new changes 
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Test Automation

User Interface

• No automated testing framework

• UI interaction with engine was undocumented

• Deep-dive investigation found opportunity to decouple
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Test Automation

Problems

• No easy way to narrow down problems during failure

• When thermal models changed, manually revalidate output

• GUI specific tests still executed manually
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Test Automation

Lessons Learned

• Even if unit tests aren’t feasible, automated system 

tests are still beneficial

• Collaboration & commitment from entire team crucial

• Find creative ways to automate

August 09, 2017 Andrea Connell - Jet Propulsion Laboratory, California Institute of Technology 23



jpl.nasa.gov

Modernizing Cassini: Approaching Agile After a Decade at Saturn

Tools & Processes

Background

• NASA Class B software and CMMI-DEV 3

• Proposed changes assessed by many stakeholders

• Approval required to deploy for integration testing

• Extensive documentation required

• CMMI auditing requirements added overhead
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Tools & Processes

Approach

• First step: select appropriate tools

• Iterated between version control, finally to GitHub

• Iterated between issue tracking, finally to JIRA

• Created in-house test management framework
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Tools & Processes

Example
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Create feature branch

Commit change

Create Pull Request

Pull Request merged

Pull Request rejected
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Automated Transition

Manual Transition

Transition Checkpoint

Checklist validation
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Tools & Processes

Example
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• Custom script to pull data from JIRA API

• Calculate additional fields, format into report

• Transparency for management, insight for team

0

5

10

15

20

Days In
Progress

Days In
Resolved

Days In
Reviewed

Days In Build Days In Test

Average Calendar Days per State, by Type

 Bug

 Improvement

 Task

Critical
28%

Important
53%

Workaround 
Exists
15%

Nice to have
4%

Items in Release, by Priority

27



jpl.nasa.gov

Modernizing Cassini: Approaching Agile After a Decade at Saturn

Tools & Processes

Lessons Learned

• Find tools to improve transparency

• Customize as much as possible to meet specific needs

• Assess effect on quality, schedule, and risk
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Conclusion

Lessons Learned

• Moving a legacy team to Scrum can be done successfully, but to be 

truly effective the entire team should go through a training session 

together. 

• Even with strict organizational process requirements, a team can 

make improvements by using tools and automation. 

• The biggest challenge remains to be automating tests for software 

that was not architected for it, but we did make useful improvements 

in this area as well. 
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Conclusion

End of Mission

• September 15, 2017: Cassini plunges into Saturn’s atmosphere

• Will send data back to Earth until spacecraft incinerates

• “Blaze of Glory” is a fitting end for an historic mission

• Science and engineering legacy will be studied for decades
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