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Aircraft Platforms with Common Software
Challenges

« Multiple models or variants
« Different aerodynamics
« Different versions of avionics

Y « Multiple Users

« International partners or Foreign
Military Sales

« Several US Military Services
« Unique missions
« Multiple Vendors
« Interface & integration challenges

F-35s and F-15s Take-off for training [Source: DVIDS
https://www.dvidshub.net/about/copyright]
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Aircraft Platforms with Common Software
Best Practices

* Product line engineering approach:
* Modern software approaches
« Hardware abstraction
« Digital Engineering
« Multiple Users:
 Transparent governance

« Robust processes (requirements,

funding, prioritization, etc)
“ « Multiple Vendors:
- S * Modular Open Systems Approach

« Automated integration; hardware in
the loop labs; modeling
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Agile Transformation of Legacy Systems
Challenges

« Existing waterfall processes often take
3-10 years to deliver a capability

* Program offices often operate on
oversight vs collaboration

« Stakeholder involvement is less
frequent

« Personnel have little experience or
training in modern software and/or
digital transformation methods

« Organizations are not resourced or
organized for Agile

F-35s and F-15s Take-off for training [Source: DVIDS
https://www.dvidshub.net/about/copyright]
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Agile Transformation of Legacy Systems
Best Practices
» |dentify Minimum Viable Processes

« Shift from oversight to insight
« User engagement and feedback

« Define full requirements but
decompose/prioritize into deployable
partial capabilities

« Resourcing, organization, training
« Partner to resource the team

Team alignment vs organizational
. assignment
. Al ' .

Training with hands-on experience

C-130J in Alaska [Source: DVIDS https://www.dvidshub.net/about/copyright]

Embed personnel where needed
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Agile Represents a Major Requirements Transition —
Different Acquisition Objectives

DK

—
Buying a Buying an ongoing
Box delivery stream
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Agile Represents a Major Requirements Transition —
Different Acquisition Objectives
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Agile Represents a Major Requirements Transition —
Different Practices for Requirements Management

L o] ———]
- | ':F:‘?.-IIVII kS New ways of
r ":Ill_l = ; acquiring systems.
= || = [ | Note the Software
- = filssoscBiSancts Acquisition Pathway
= |“ I | == Cof (SWP) for software-
Npmlle T a0 dominantproducts.
. https://aaf.dau.edu/
Date-based Milestones Increment-Based Demos
Definition of Done ] @
Team System Solution Release
Increment Increment Increment
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Agile Values from Manifesto for Agile Software
Development

While there is value in the items on the right, we value the items on the left more.

Individuals and interactions H|:| G  Processes and tools

Working software H|:| MGl  Comprehensive documentation
i Is valued At
Customer collaboration H|:| Pt B )@ Contract negotiation

Responding to change H|:| oDl Following a plan

Which side do you think will benefit your users more?
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Reorienting the Manifesto for Agile Software Development

Toward Multi-Program System Integration
Agile Traditional

Through this work we have come to value:

Few large
Processes Many small batch g
individuals and tools Interactions batch interactions
: tions
and interac

— 3
o ) ] Comprehensive
working documentation
re
softwa ] — Demgiglﬁiﬁyyfi)e(gtsgg'é that Primarily documentation
— 1 Contract T g N review_until late life cycle
ﬁrs;ozfil;n L negotiation
collabo
| [ Following
i to : _
Respondmg a plan Continuous refinement of interface- Requirements & interface
change prioritized backlog across . documents coordinated at
infrequent designated acquisition

programs pOINtS

Thatis, whilethereis valuein the items on the right,

‘s Decisions/reqmts periodicall
. Decisions/regmts constantly , : .
we value the items on the left more. ek Wi cle G validated with analysis

until data from
implementation available (late)

implementation

https://agilemanifesto.org/history.html
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Bottom Line for Programmatics of Complex Systems

INSIGHT is a necessary enabler to OVERSIGHT is an element of what makes
effective oversight the DoD Acquisition Ecosystem Work
» Well-established CDRLs and DIDs may not -« Oversight mechanisms established by
always the best source of insight program management determine:
- Aversion to all off-nominal conditions - Nature of information made available
- Conformance to plan becomes the goal - Frequency of communication
» Agile development settings promote - Urgency/importance
transparency and ongoing insight » Well-established procedures & templates

- Available mechanisms,however,requireproactive ~ convey oversight requirements
participation fromthe acquirer to be effective

- Recentdevelopmentslike Adaptive Acquisition
Framework change some ofthoserequirements

Compliance

Collaboration

Agile Across Large DoD HW/SW Programs [DISTRIBUTION STATEMENT A]Approved for public release and
© 2023 Carnegie Mellon University unlimited distribution.



Batch Size

Aspirations for Small Batch:

* We can learn from even small pieces being
iImplemented/done

» “Stop starting, start finishing”

« Work in Progress is limited to enhance flow
through the system

» 100% utilization of resources is recognized as
limiting flow, flexibility, and work accomplishment

* Short time between when a defect is found and
when it was created

- Root cause analysis easier with current work,
rather than work done in the past

* LOTS of integration happening across entire
system, building confidence

* Tendency to “build quality in”

Agile Across Large DoD HW/SW Programs
© 2023 Carnegie Mellon University

Typical Large Batch Realities:

“Nothing is done until everything is done”
More Work in Progress is good
100% utilization of resources is a goal

Optimistic reporting of progress in order to “keep
the program sold”

Large scope integration events identify defect
levels that strain resources

- Increases number of potential defects that
affect multiple areas of the system

- Reduces confidence in system robustness
- Harder for engineers to find sources of defects
Tendency toward “test quality in”

[DISTRIBUTION STATEMENT A]Approved for public release and
unlimited distribution.



Feedback

Aspirations for a Broader Aperture:

Recognition that demo doesn’t EQUAL test, but
INFORMS it

Stakeholder participation in demos of small
pieces of functionality

Open, continuous feedback about both the fact
of and the meaning of progress or lack thereof

Info from demos is fed forward to testing and
certification staff to ensure alignment
Definition of Done that includes certification
needs (cyber, DT/OT, ATC, ATO, etc.)

Participation on continuous integration team by
govt staff seen as a high priority

Agile Across Large DoD HW/SW Programs
© 2023 Carnegie Mellon University

Typical of “Primarily Document” Focus:

Prefer larger, less frequent demos

Requirements documents seen as “ground truth”
for user needs, even when known to be
superseded

Constraints on opportunities for feedback
Rushed feedback on documents

More investment in documenting “to be” state
than in documenting “as built”

- Using documents to “lock down” design,
- Then struggling to keep them current?
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Reguirements

Aspirations for Iterative Approach:

Mix of “push” and “pul” communication across
govt/contractor interface as requirements are
elaborated/refined

- Facilitated by workflow and collaboration tools

Frequent high bandwidth meetings keep the
relationship going, not just technical work
Transparency among stakeholders is an
essential ingredient to build trust

Frequent small batch prioritizations build a solid
base of understanding of current state and
progress

Agile Across Large DoD HW/SW Programs
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Typical of “Single Delivery” Focus:

Work must commence early to limit risk
Narrow time window to set the baseline

Increasing resistance to requirements change

over time, though knowledge of real user need

continues to evolve

Favoring breadth over depth in reviews

- Hard to take in the large requirements set

- Time for “digging in” on critical issues is rarely
available during the review

Sometimes we get as far as we can, declare

success, and track action items until the next
event
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Organizational Alignment vs Team Assignment
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Program Operations PM,
Human Capital, etc

DOE & Chief Architect

Engineering Division

Information Technology /Cl10 kemead Chief Software Officer

Complicated-subsystem team

Test Division

Enabling team

Finance, Contracting,
Legal, Security, etc

Stream-aligned team

Avionics

JC D

Air Vehicle Division |k Propulsion

Platform team

Weap

© Matthew Skelton and Manue! Pais from Team Topologies

A/C Health Management

Logistics & Ground
Systems Division

Maintenance Systems

>
(7]

Training Systems
Division
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Contact

Brigid O’Hearn
Senior Software Acquisition
Innovation Specialist

Telephone: +1 478.952.0534
Email: bpohearn@sei.cmu.edu
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Questions?
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