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Background

Voice of Customer

e Capability development is taking too long

e Capability development attracts a significant cost

* Capability development is inflexible, little tolerance to changes

e Capability development is very transactional, and milestone focused

Voice of Process

Requirements Engineering takes a significant portion of development
Locking requirements early leads to untested assumptions and risks

Little opportunity to innovate due to the expectation the system works on
the first attempt

Testing at the end of development focuses on the acceptance and
verification leading either to compromises or stressful rework
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Complexity

“Complexity characterises the behaviour of a system or model whose components
interact in multiple ways and follow local rules, leading to non-linearity,
randomness, collective dynamics, hierarchy, and emergence” (source Wikipedia)

Modern Capability

Combination of advanced subsystems of various maturity level

(}
Software Centric (Firmware, Control, Safety, Security) r
Integrates into System of Systems (Mechanical, Electrical, ‘) Ve
Software)
Expected to be Modular, Adaptable, Resilient -

Automated now, Autonomous tomorrow

“.. traditional, linear project management tools and techniques, while still
necessary, are often insufficient to manage the complexities of 21st-century
projects...” (International Centre for Complex Project Management)
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Current State of Development
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High Reporting Frequency Needs Late

Testing

Lumpy Progress

Linear
Workflow Concept anufacturing

Customer

Kick Off ° Design & Construction ° Delivery
(
Requirements Detailed Acceptance
\ Engineering Design Testing /
Milestones
3-5 years
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Agile Methodology

“.. a project management philosophy characterised by highly skilled workers, working in self-managed
teams to create products and services that are effective, efficient and value added...” (Kaitlynn M. Castelle et al)

S gl Roadmap —E——-‘

Product Backlog llilitarily 3 . Militarily Militarily
(Requirements Useful Useful Useful
Generation) Capa"bility Capa‘bility Cap‘ability

Significant User Involvermnent With Disciplined Planning (Product Vision, Product Roadmap, Release Plan(s), Sprint or lteration Plan(s), Daily Commitment)

@ Release 1 ; ﬂl Release 2 S : Release X ...

Release Backlog : Release Backlog

Release Backlog
(Highest Priority Requirements in the Product : (Highest Priority Requirements Remaining in i (Highest Priority Requirements Remaining in the
Backiog) ; the Product Backlog) : Product Backlog)

+ + + + + + +

Significant User Involvemnent With Frequent Retrospectives and Reviews (Daily Meetings, Sprint Refrospective(s), Release Refrospective(s), Project Review)

Iteration 1 Iteration X | Iteration 1 Iteration X Iteration 1 Iteration X
(Ex. - 3 weeks) (Ex. - 3 weeks) - (Ex. - 3 weeks) (Ex. - 3 weeks) (Ex. - 3 weeks) (Ex. - 3 weeks)
Sprint Backlog Sprint Backlog : Sprint Backiog Sprint Backlog Sprint Backlog Sprint Backlog
(Mighest Priority (Mighest Priority ' (Mighest Priority (Mighest Priority (Mighest Priority (Highest Priority
Reguirements from the Reg R gin | Requirements from the Req = R nangin Regui from the Reg R ing in
Relcase 1 Backiog) the Relcase 1 Backiog) Release2 Backlog) the Release 2 Backiog) Release X Backiog) the Release X Backiog)

Significant User Involvement With Continuous Integration and Test (Developmental, Operational, Interoperability, Securily - Test Driven Development)

'

Daily Work Daily Work Daily Work Daily Work Daily Work Daily Work
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Waterfall and Agile

Planning is critical

Ongoing Reporting

Task Completing

Documents managed

Managed Requirements
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Watertall

Plan the work—especially the budget,
schedule, and deliverables—to the maxi-
mum extent possible before beginning any
design or code.

Lock down requirements to prevent gold-
plating and scope creep.

Institute multiple reviews to provide senior
leadership oversight as well as to serve as
gates for continued work.

Move forward in a step-by-step, sequential
manner and only when all parts of the
previous steps were complete.

Capture all details with extensive docu-
mentation.

Agile

Near-term plans contain more detail, while plans further out
on the time horizon contain fewer details.

The overall vision is broken down into a roadmap, which is
further broken down into release plans, which are further
broken down into sprint or iteration plans, which are further
broken down into daily plans.

Requirements are prioritized.

Cost and schedule estimates are prepared for each capabil-
ity at a high level. Relative estimation versus absolute esti-
mation is employed.

Frequent planning sessions (at the beginning of each itera-
tion) result in detailed, high-fidelity plans.

Risks are assessed and risk mitigation influences planning.
No requirements can be added to an iteration once it has
started.

New requirements are evaluated by the stakeholders and
prioritized thus preventing gold-plating and scope creep.
The customer is involved in all aspects of planning and test-
ing. Customer (in the form of the product owner) is involved
daily.

There are reviews at the end of each iteration that serve as
gates to further work.

The code base is integrated and tested daily.

The code base must pass all tests before and after integra-

tion. Regression testing is typically done each night.

There is an overall plan.

There are requirements descriptions.

There are cost and schedule estimates.

There are risk assessments.

There is training material (as appropriate).

There is documentation (as appropriate).

There are lessons leamed (based on retrospectives).
Adapted from Palmquist, 2013
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Minimum Viable Product

“That version of a new product which allows a team to collect
the maximum amount of validated learning about customers
with the least effort.” (Eric Reis)

 Focus on the core issue needed to be solved for the
customer

e Rapid and ongoing testing within a set budget
* Market validation in real-time with real users
e Shorter development time

* Reduced cost because of shorter development time
and focused effort
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Adopted from Optimus
(2023)

Ideas

Data‘ @d Product
Adopted from Curtis, B.(2020)
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MVP-based Capability Development Model

—-—
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Build Test Build Test

| TRL

Build Test
Exercise 1

Exercise 3

Exercise 2

Demo TRL2...3 Demo TRL4...5 Demo TRLSG...7

Sim Model MVP Benchtop MVP Platform MVP

Ilteration 1 Ilteration 3 Iteration 5

]
Ilteration 2 Ilteration 4 Ilteration 6

Report 1 Report 2 Report 3 Report 4 Report 5 Report 6




Proposed Cost Model — Balanced Spend

90

80

Desired Indicative Spend
Profile

70 1

60
mBD

50 + uPM

N 100% 150
80%
20 60% 100
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0 20%
1/1 1/3 2/1 2/3 3/1 3/3 4/1 4/3 5/1 5/3 6/1 6/3 7/1 7/ l O% O
— mBD
% | Design Complete :;TG (a’{.\o(\l\ ‘a’i\o(\l @’Q\OQQ) @’i\o(\ ) (3’(.\006 (z’i\o(\b
é Eng Draw Down . N2 N2 N2 2 N2 N\

mT&E

mm BD mmm DEng mm PM s Pr/ScM mmm T&E =#==Comb
1‘/1 1/3 2/1 2/3 3/1 3/3 4/1 4/3 S/1 5/3 6/1 6/3 7, 1 Business Design Project Procurement Test and Combined
g 1 ueD Development Engineering Management Supply Chain Evaluation Spend
8] =Pm Management
c BENG
S |
= = MAN/SM
Build Delays =T8E Design — Manufacture — Test — Produce
ENG & MAN Extension
Test Ramp Up The Seven Buckets
1-/1 13 21 2/3 31 33 41 @ The right people in the right place at the right time
. @ Determining what you’re going to build — the design
Production !

g BD @ Determining validation & verification requirements (T&E SOW)

8_ uPM

S | " ENG @ Determining data requirements

g

u MAN/SM
uT&E g Determining instrumentation requirements
Late Test Start — behind the power curve

Operating limits hurt test efficiency

@ Integrated manufacture & test

Extended test time

1/1 1/3 2/1 2/3 3/1 3/3 4/1 4/3 5/1 5/3 6/1 6/3 7/1 7/3 8/1 8/3 9/1 9/3 10/110/311/111/3 @ Efficient test planning & execution
Adapted from Tomeny, T.E. ITEA Conference 2015, based aerospace larger projects
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Change in Solicitation Model

ration 1 terati — TRLY
teratl.on ST terat!on 3 teratlpn 5 L7 TRLS |.
Iteration2 Iteration 4 Iteration 6 TRLG

®
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Review \ B i g
© : g ™
- -
© © - . s =
HEE s £
ras e E 5]
l;refelr.red g ‘%
uppliers S
CSort > /i E2
5
TRL1..2 TRL3..5 >TRL 5 Physics-based Modeling & Simulations
A A A
M&S Analysis PT&E
Studies
Materiel Solution Analysis TD or TMRR EMD Production & Deployment
RoadiEpd RhE/ (Early S&T) (S&T Transition Opportunity)  (System Development)
REE Acquisition Adopted from Copeland et al (2015)
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Business Model

Strategy

Agile Test for
Roadmaps MVP SUCCESS

/Exercises

Fail Early
Fail Often

Dev
Projects

Capabilities

Competency
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Organisation

Leadership

Operations

Engineering
/ PM
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Change Management

Requirements refinement
through activity

Develop Detailed o —

Requirements Upfront Continuous capability
O Agile Training across the growth

Project Management on .
organisation

Fixed Milestones reports . — Business and Engineering
Business Management work cooperatively

Deliver Final Capability Svsterns alienment with - :
without iterations ¥ 5 Activity-based reporting
Agile methodology
Focus on technical

competencies through
self-organised team

Business Development

: Focus on behavioural
delivers reports only

change
Rigorous management of

: : Process corrections using
the engineering team

“Maximise the amount of
reflections and feedback

work note done to drive

Paperbased reporting Practice, practice, practice simplicity”

Lessons learned at the

Reflections drive
end

continuous improvements
and behavioural changes
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Summary

* Proposed new MVP-based Framework for Defence
Acquisitions (more details in referenced paper)

* Quick Survey using QR-code on presented material
and interest in attending Face Validity Workshop

* Alternatively welcome exploring or commencing the
activity under proposed framework
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Survey Link



https://unsw.au1.qualtrics.com/jfe/form/SV_3sjYRWLwuMFq8VE

