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Agile engineering, of any kind, is a principle-based method 
for designing, building, sustaining, and evolving purpose-fulfilling creations 
when knowledge is uncertain and operational environments are dynamic. 

Principles are abstractions for what needs to be accomplished and why, 
without constraints or directions on how. 

How those abstractions manifest operationally depends upon the engineering context. 

Single-domain software engineering is different than multi-domain systems engineering. 

While tactical methods necessarily vary among different engineering domains (the how part), 
strategies for achieving common goals (the what and why parts) are domain independent.

Panel Context
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Panelists will offer their views on selected agility-enabling strategies 
with considerations for fitting them differently 

in Agile Systems Engineering and Agile Software Engineering.

Panel Purpose: 
• Mitigate confused thinking that agile software methods

are appropriate for agile Systems Engineering.
• Show how SE and SW have a different perspective on methods

Panel
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3 mins: Context
44 mins: Four different points of view
3 mins: One-slide summary

40 mins: Audience questions, comments, contributions

90 Minute Plan
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Agility is Essential for Situational Awareness Adaptation
Kerry Lunney

Thales Australia Country Engineering Director / Chief Engineer
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Misconceptions Leading to Limited Engineering Agility

“One size fits all” agility strategy

Maximising reuse

Adoption of tool / 
methodology reporting 

to provide an agile 
approach

Reduction in cycle times

Frequent engagements
Engineering 

Agility

Limited

Temporal considerations are key to being agile



8Download this file from         www.parshift.com/t/p1.pdf        attributed copies permitted

Transformations

Engineering Agility Through Situational Awareness Adaptation

Prioritisation

• Common shared vision
• Re-alignment of goals
• Playbook
• Enabling pathway from accelerators 

to transformations

Decision Makers & 
Influencers

• Over-arching governance
• Decision making empowerment to 

those closer to the problem/activity
• Multiple levels of delegation & 

responsibilities
• Re-balance customer expectations 

Accelerators

Rapid catalysts for adaptations –
Minimal Viable Product/Capability 
(MVP/C) strategies / Mental models / 
Knowledge sharing / Tailoring / “Safe” 
labs & environments / Flexible Chain of 
Command / End user accessibility / 
Pilot strategies / Protected core 
features  / Frequent engagements / 
Mission thread preservation

Prioritisation

Accelerators

Transformations

Enabling adaptations –
Digital transformations / MVP/MVC / 
Models, prototypes, digital twinning / 
Agile tools & methodologies / Supply 
chain optimisation / Feedback loops 
coupled with decision authority / Aids 
for test & recovery / Reuse & variability 
/ Robust change management

Decision Makers
& Influencers

Temporal Factors

Temporal Factors

• Time is not constant, but relative
• Situational awareness changes with time
• Adaptations need to be fluid but controlled
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Take aways

15-20 July - 2023 www.incose.org/symp2023 #INCOSEIS 9

Engineering Agility is required for situational awareness adaptations

The dynamics of time constantly impact agility approaches

Temporal Factors + Decision Makers/Influencers + Accelerators + 
Prioritisation + Transformations àá Engineering Agility



Professor Duncan Kemp, CEng, FIET, INCOSE Fellow
UK Ministry of Defence 

www.incose.org/symp2023 #INCOSEIS 1015-20 July - 2023
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A long time ago in a galaxy far-far away
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Agile Systems Engineering
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Agile Systems Engineering
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Take aways

15-20 July - 2023

There is a lot of confusion as to what Agile Systems Engineering is

Vanilla Agile Software Engineering techniques will not work on Agile Systems

But it is possible, and necessary, to increase the agility of SE



Agile is an empirical lifecycle
Robin Yeman, SAFe Fellow / Systems Engineering PHD Candidate

www.incose.org/symp2023 #INCOSEIS 1515-20 July - 2023
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Agile is a Lifecycle
Waterfall is a predictive lifecycle based on phase gates, Agile is an empirical lifecycle based on objective 
data.
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Begin with Why

Official  

The motivation to migrate to 
Agile is a demand for faster
development, difficulty 
managing change, and 
increased product complexity
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Products & Services

Organization and Common Language
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Use all the tools in Value Stream

Planning

Requirements
And

Discovery

Modeling

Digital Twin

3D 
Printing

Augmented
Reality

Virtual 
Reality

Software
Development

Human
Machine
Interface

Data 
Visualization

Data
Aggregation

Edge

AI/ML

Cyber

Immersive
Education

Begins with a need

Ends with value
delivered

Digital Value Stream begins with 
Customer and User empathy
Move from predictive to empirical
planning increasing mission agility
Need to be iterative and incremental to 
minimize rework and maximize value
Use modeling to learn quicklyIncrease or ability to innovate with 
minimal risk
Provide immersive experience to 
improve common understanding.
Bridges the gap between virtual and 
physical world further improving 
common understanding.

Allows teams to deliver capabilities 
faster, consistently, and securely with 
minimal risk

Augments human performance by 
seamlessly connecting them to the 
machine 

Identify patterns and trends in data to 
improve decision making.
Moves data from text to a storyEnhances speed, precision, and 
effectiveness of human efforts.
Decrease Latency while increasing 
efficiency
Mission and resource safetyAnother tool in digital engineering 
toolbox to reduce lead time.
Dojos enable guardians to learn faster 
and retain more.
To optimize value delivery its important 
to understand the Value Stream

Test
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Agile Engineering

https://www.alten.com/mechanical-electrical-engineering-agile-method/
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Take aways

Stop thinking of Agile as a software practice

Move from a predictive to empirical lifecycle

Use all the tools in your toolbox
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SE Agility
Primer
(wip)

Eight
Strategic
Aspects

Tuesday
@ 1:30



23Download this file from         www.parshift.com/t/p1.pdf        attributed copies permitted

Product-Line Architecture
What: Composable and reconfigurable designs from variations of reusable assets.
Why: Facilitated product & process experimentation, modification, and evolution.

Iterative Incremental Development (and delivery)
What: Incremental loops of building/evaluating/correcting/improving/delivering capabilities.
Why: Minimize unexpected rework and maximize quality.

Attentive Situational Awareness
What: Active monitoring/evaluation of internal & external threats/opportunities.
Why: Timely knowledge of emergent risks and opportunities.

Attentive Decision Making
What: Systemic linkage of situational awareness to decisive action
Why: Timely corrective and improvement actions.

Strategic Aspects 1/2
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Common-Mission Teaming
What: Engaged collaboration, cooperation, and teaming among stakeholders.
Why: Coherent collective pursuit of a common mission.

Shared-Knowledge Management
What: Facilitated communication, collaboration, and knowledge curation.
Why: Accelerated mutual learning and single source of truth for all stakeholders.

Continual Integration and Test
What: Integrated demonstration and test of work-in-process.
Why: Early revelation of system integration issues.

Being Agile: Operations Concept
What: Sensing, responding, evolving.
Why: Attentive response to evolving knowledge and dynamic environments.

Strategic Aspects 2/2
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Common Strategies, Different Tactics
Strategic Aspect Software Engineering Systems Engineering

Product-Line Architecture • Standard interface
• COTS object-oriented integrated dev environment

• Proprietary interface
• MOSA design effort

Iterative Incremental Development • Tight
• Test time stability

• Loose
• Test facility conflicts

Attentive Situational Awareness • Introspective
• Frequent user feedback

• Extrospective
• Sparse user feedback

Attentive Decision Making • Simple
• Few people

• Complicated
• Many people

Common-Mission Teaming • Homogeneous
• Shared language

• Heterogeneous
• Different languages

Shared Knowledge Management • Code libraries
• Integrated tools

• PLM
• Federated tools

Continual Integration and Test • Common platforms
• Synchronous

• Proprietary platforms
• Asynchronous

Being Agile: Operations Concept • Do Agile
• Many COTS Options

• Be agile
• Home grown and tailored

Provocative examples: many contrasts can be listed in each row depending upon project context.
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Common goals and strategies (why & what)

Context dependent tactics (how)

Discussing contrasts can provoke thinking and understanding
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Kerry
• Engineering Agility is required for situational awareness adaptations
• The dynamics of time constantly impact agility approaches
• Temporal Factors + Decision Makers/Influencers + Accelerators + Prioritisation + 

Transformations àá Engineering Agility

Duncan
• There is a lot of confusion as to what Agile Systems Engineering is
• Vanilla Agile Software Engineering techniques will not work on Agile Systems
• But it is possible, and necessary, to increase the agility of SE

Robin
• Stop thinking of Agile as a software practice
• Move from a predictive to empirical lifecycle
• Use all the tools in your toolbox

Rick
• Common goals and strategies (why & what)
• Context dependent tactics (how)
• Discussing contrasts can provoke thinking and understanding

Last Words


