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THE CHALLENGES TO SUCCESS

5

Agility and responsiveness 
in the weapon design and 
development phase. 

Commitment to deliver 
capability on a schedule 
consistent with upcoming and 
future ND programs

https://www.energy.gov/sites/default/files/2022-03/FY%202022%20SSMP%20March%202022.pdf

https://www.energy.gov/sites/default/files/2022-03/FY%25202022%2520SSMP%2520March%25202022.pdf


ADOPTION STAGES: A PROCESS, NOT AN EVENT

OFFICIAL USE ONLY 6

Understanding
Stakeholders understand the goals for new processes 
and why their participation is needed

Awareness
Stakeholders are aware of recommended 
CompSim practices

Acceptance
Stakeholders accept and support the intent of 
process changes

Commitment
Stakeholders take visible responsibility for 
helping others get to commitment with 
clear actions

Time
Adapted from: Conner, Daryl R. (1993). Managing at the Speed of Change. (Random House)

Ph
as

es

http://www.strategies-for-managing-change.com/daryl-conner.html


IMPROVEMENTS TO PRODUCT OWNER AND DEVELOPER PRACTICES
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Product 
Owners Developers

Definition of Done

Testing

Code Review

Multi-year Roadmap

3-Sprint Planning Window

Release Plan



OUTCOME OF IMPROVED PRODUCT OWNER PRACTICES 
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Predictable capability 
delivery enables purposeful 
conversations and regular 
outreach with stakeholders. It 
enables cross-team 
coordination to deliver 
capability and encourages a 
responsive strategy for 
stewardship.

Product 
Owners Developers

Definition of Done

Testing

Code Review

Multi-year Roadmap

3-Sprint Planning Window

Release Plan

Desired Outcome:

Predictability that enables Commitment
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Desired Outcome:

Sustainability that enables Agility

Sustainable Code is 
readable, understandable by 
multiple developers, and can 
be effectively created or 
modified. Developers are 
confident they are not 
introducing defects in 
production code; when 
defects are introduced, they 
can isolate and fix the 
problem quickly.

Product 
Owners Developers

Definition of Done

Testing

Code Review

Multi-year Roadmap

3-Sprint Planning Window

Release Plan

OUTCOME OF IMPROVED DEVELOPER PRACTICES



TIMELINE OF EVENTS

2020-09
POLT begins 
discussions

2020-09 – 2020-12
Created proposal 

to share with 
leadership and 

teams

2020-12 – 2021-02
Presented 
proposal to 

leadership and 
teams

2021-03 – 2021-06
Working groups 
created plans

2021-07
Working groups 
plans presented 
and agreed by 

leadership
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OUTCOMES OF WORKING 
GROUPS



1540-LEVEL CODE DEVELOPMENT DEFINITION OF DONE
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1. Delivered capability meets or exceeds user’s defined requirements
2. Modified code builds and passes tests on "production" platforms 
3. More than one person has reviewed new or modified code (including the 

author)
4. New code is accompanied by a test that exercises that code

 Individual teams expand and add to these based on their unique needs and 
circumstances



TESTING
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 Legacy code:
◦ When a regression test fails or a user reports a problem, find out why and, if at 

all possible, write a unit test to capture the issue

 New code Development:
◦ Meets:

◦ New code is accompanied by a test that exercises that code
◦ Exceeds:

◦ New code is developed through Test Driven Development (TDD)
◦ Any code modified during development is covered by a unit test harness



CODE REVIEW
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 What code review means for 1540:
 Level 1 (Meets):
• The author and at least one other person have reviewed the code
• When you are working in unfamiliar code, one of the reviewers must be on the owning team

 Level 2 (Exceeds):
• Code walk-through is performed

 Level 3 (Exceeds): 
• Code is developed through pair or group/mob programming

 Level 4 (Exceeds): 
• Code is checked out locally and a separate developer attempts to break the new code or 
capability through additional unit testing



TECHNOLOGY ROADMAP LEGEND

Research or Capability 
Not Targeted for 
Production Use

Production 
Deliverable

Team1+Team2 
Cross-Team 
Deliverable

Deliverable Name

Target 
Customer

Deliverable Types

Mission Area 
or Use Case

Deliverable:  The roadmap lists work at roughly the same granularity of L2 
Milestones, L3 Milestones, and Deliverables defined in ASC project plans.  
Additional tactical, operations and maintenance, or SPP work may also be 
listed on roadmaps to give a full accounting of work a team is doing to support 
the ND mission.

Target Customer: This is the customer, user, or primary stakeholder for which 
a capability is being implemented.  If left blank this indicates a foundational 
capability supporting many programs.

Mission Area or Use Case: This is the ND relevant simulation use case, 
initiative, or foundational capability that the deliverable supports.



TEAMS DEFINITION OF DONE

 Sierra Toolkit (STK)
 Exploratory:

◦ New story(s) is created or team has agreed not to create a new 
story

◦ The entire team is aware of the path forward

 User Support (Debugging):
◦ STK unit tests have been put into place to cover bug
◦ The issue has been resolved
◦ STK tests passing
◦ No new failures in app tests
◦ The code is pushed
◦ If this was in found in Trilinos, it is pushed to Trilinos
◦ The user has been notified that the issue is resolved

 Optimization:
◦ The optimization was implemented
◦ The performance improvement was evaluated
◦ STK tests passing
◦ No new failures in app tests
◦ If the performance benefit is good enough, the code is pushed

 New Feature:
◦ STK unit tests cover all new code
◦ STK tests passing
◦ No new failures in app tests
◦ Code is pushed
◦ If this came from an external user, it is pushed to Trilinos

 Technical Debt:
◦ STK tests passing
◦ No new failures in app tests
◦ The team agrees that overall technical debt is reduced
◦ Code is pushed 16

 Plato
 Proof-of-Concept

◦ Code is tested
◦ Tests each run less than 10 seconds

 Beta
◦ Regression/integration tests have been 
added

◦ Support added to XML Generator
◦ Input reference documentation is added

 Production
◦ V&V tests have been added
◦ One or more real user problem works with 
the capability

◦ Support added to Plato/SAW integration
◦ Relevant demo added to /projects/plato
◦ Tutorial video has been added

 Thermal/Fluid
Has the acceptance criteria been met? 

Have appropriate unit tests been added? A unit 
test or small regression test should cover every 
new feature.

Have the documentation and release notes been 
updated? Have the appropriate equations been 
added to the documentation?

Has the modified code/test been reviewed by a 
member of the development team?

Does modified code build and pass tests on 
"production" platforms? Will all lines on the 
dashboard remain "green" or will dashboard lines 
not have any new failures?

Do we have done slides for the sprint review?

Does the story/epic have a delivered capability 
and a clearly defined customer?

• If so, ask the user for verbal 
assurance that the capability is 
working as expected. Ask the user for 
a test of this capability and work with 
the user to add it the nightly testing 
process.



NIGHTLY DASHBOARD TEST FAILURES

17

Fa
ili

ng
 P

ro
du

ct
io

n 
Te

st
s

O
th

er
/P

ro
ce

ss
 F

ai
lu

re
?

(1
 =

 1
 p

la
tf

or
m

, 
2 

= 
2-

3 
pl

at
fr

om
s,

 3
 =

 w
ho

le
 d

as
hb

oa
rd

)

20
21

-0
9-

01

20
21

-0
9-

07

20
21

-0
9-

13

20
21

-0
9-

17

20
21

-0
9-

23

20
21

-0
9-

28

20
21

-1
0-

04

20
21

-1
0-

08

20
21

-1
0-

14

20
21

-1
0-

21

20
21

-1
0-

27

20
21

-1
1-

01

20
21

-1
1-

05

20
21

-1
1-

11

20
21

-1
1-

17

20
21

-1
1-

23

20
21

-1
1-

29

20
21

-1
2-

03

20
21

-1
2-

09

20
21

-1
2-

15

20
21

-1
2-

21

20
21

-1
2-

27

20
21

-1
2-

31

20
22

-0
1-

06

20
22

-0
1-

11

20
22

-0
1-

18

20
22

-0
1-

24

20
22

-0
1-

28

20
22

-0
2-

03
1E+00

1E+01

1E+02

1E+03

1E+04

1E+05

1E+06 3

2

1

0

Failing production tests
Average failing tests
Total tests
Platform fail?
Process fail?



N
um

be
r 

of
 

Li
ne

s

0

20,000

40,000

60,000

24,30024,75925,35526,14026,60528,60929,32229,99930,88330,94031,97132,92834,81332,92732,55432,59132,50632,50633,02335,25335,38835,85436,94837,66238,11238,39039,754

Lines of Code

Pe
rc

en
t 

Li
ne

 
Co

ve
ra

ge

95.0
96.0
97.0
98.0
99.0

100.0

96.0

98.0 98.0 98.0 98.1

99.1 99.1 99.2
98.8 98.8 99.0 99.1 99.3 99.4 99.6 99.8 99.8 99.8 99.9 99.9 100.0 100.0 99.9 99.9 100.0 100.0 100.0

97.5

99.0 99.0 99.0 98.9
99.3 99.2 99.1 98.9 99.0 99.1 99.1

99.4 99.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.9 100.0 100.0 100.0

Unit Test Coverage Total Coverage

Pe
rc

en
t 

Pa
ss

in
g

4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 4… 5… 5… 5… 5… 5… 5… 5… 5… 5… 5… 5…
0

50

100

150
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Percentage of Passing Tests on GCC

N
um

be
r 

of
 

Te
st

s

0

1000

2000

3000

115412421268132213991499154115691617165817181803190918391850184218371837197320322049210721622209224823012363

122 126 126 130 138 138 130 130 130 134 138 162 170 172 171 171 171 171 179 188 204 210 210 210 210 214 218
Number of C++ Unit Tests Number of Top Level Tests

TEST COVERAGE

18



NGS SQE METRICS (REPORTED BY SIERRA DEVOPS)19
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GERRIT CODE REVIEWS
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ROADMAPS

 One place

 Access for stakeholders

 Common look and feel

21



TECHNOLOGY ROADMAP
POC: PO_NAME
Updated MMM YYYY

Technology 
Areas FY23 FY24FY22 FY25+ 

Vision

NGP

Workflow

Physics

Multiphysics

Support and 
Maintenance

User 
Support

User 
Support

User 
Support

Feature 14

Feature 16

Algorithms

Feature 3

 ND 1

Feature 6

ND 2

Feature 15Feature 8

Vision 1

Vision 3

Vision 2

Vision 4

Vision 5
Feature 7

Vision 6

Feature  11

ND 2

Feature 1
 

Feature 10

NGP NGPNGP

Feature 21

Feature 4

ND 2

Feature 5

ND 3Reentry

User User User

Related ASC Project Plans: “Plan 1” “Plan 2”

Feature 2 
NGP

Feature 13

ND 2

Feature 12 Feature 19

ND 4

Feature 17 Feature 18

Feature 22

Feature 20

ND 4

Feature 9 Feature 9 Feature 9



CONCLUSION

 Change is hard

 Change is necessary even after a decade of good practices
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ADDITIONAL MATERIAL



ABSTRACT

 The software development teams that provide the ASC Sierra software suite have operated in an Agile manner for 
over a decade. Despite their maturity in this domain, product leadership felt the teams needed to make changes to 
increase transparency, responsiveness, and value delivery. Through a series of presentations to leadership, 
developer teams, and special working groups, a series of improvements were proposed and enacted on 
development teams. In this talk, we will explore these process improvements which fall under two main themes: 
predictable product planning and sustainable code development.

 To find improvements to predictable product planning, a working group of Product Owners formed and discussed 
methods to better enable purposeful discussions with stakeholders, coordinate cross-team work, and encourage a 
responsive strategy for stewardship through near-term sprint plans, release plans, and multi-year roadmaps. They 
then proposed standardized templates for these artifacts to achieve these goals.

 Similarly, a working group of developers formed to discuss methods for increasing the sustainability of the software. 
They proposed improvements in the following three areas: code review, testing, and an organization-wide Definition 
of Done for software delivery.

 We will explore the proposals that were made by both working groups and the impact these recommendations had 
on the organization. We will close by exploring the need for continual inspection and adaptation to answer the 
challenges software teams face as they deliver value to their customers and stakeholders.
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1540-LEVEL CODE DEVELOPMENT DEFINITION OF DONE
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1. Delivered capability meets or exceeds user’s defined requirements
• Meets: Customer gives verbal assurance capability is working as expected
• Exceeds: Customer provides acceptance test(s) that must pass upon completion
• “User acceptance test (UAT) criteria (in agile software development) are usually created by business customers and expressed in a 

business domain language. These are high-level tests to verify the completeness of a user story or stories 'played' during any 
sprint/iteration."

2. Modified code builds and passes tests on "production" platforms 
• Meets: Each team determines what qualifies as “passing tests”
• Exceeds: All lines on the dashboard are “green”

3. More than one person has reviewed new or modified code (including the author)
• Meets: Code is reviewed after development by a member of the product team
• Exceeds: Code was developed through mob or pair programming

4. New code is accompanied by a test that exercises that code
• Meets: All new code is covered through testing
• Exceeds: All new code is 100% covered by unit tests

 Individual teams expand and add to these based on their unique needs and circumstances



TIMELINE OF EVENTS

 2020-09: Begin discussing with Martin Heinstein the need for practice improvements for Product Owners and developers 
 2020-09-22: Begin meeting with Martin Heinstein and Salomé Thorson to discuss the format of the initiative
 2020-09 - 2020-12: Met many times with Martin, Salomé, Charis, and Mike to refine the approach, proposal, and 
presentation
 2020-12-14: Met with managers and presented the proposal to them to obtain their support for moving forward
 2021-01-07: presented proposal to product owners and scrum masters and got feedback from them and modified the 
approach
 2021-01: worked with several people to modify the approach and path forward
 2021-02-09 - 2021-02-22: met with each product team and presented the proposal in concert with Martin Heinstein and 
asked for volunteers for the developer practice improvements working group as well as a special retrospective for each 
team on the proposed practices
 2021-03-04: helped to kick off the PO practice improvements working group. I did not attend most of their working group 
meetings but did support them in their exploration of roadmapping tools.
 2021-03-15: facilitated the SPARC retrospective on proposed practices
 2021-03-22: worked with all scrum masters to analyze data from the team retrospective and designed a survey to gather 
data from individuals as well
 2021-03-25: facilitated the developer practice improvements working group.
 2021-03-29 - 2021-06-25: set up and facilitated developer practice improvements working group meeting and helped 
them create a proposal to share with all teams
 2021-07-08: supported PO and Developer practice improvements working groups as they presented their proposals with 
the entire group
 2021-07-13: worked with scrum masters to influence teams to enact proposals from the working groups

 2021-07-15: included proposals in FY22 planning to help teams decide what to do moving forward

28

Create a timeline and make it less wordy


