international symposium

"I N N, 2 _
\nNo¥, Detroit, MI, USA
o June 25 - 30, 2022

32ﬂd Annual INCOSE

Death Rays, databases, and double diamonds

www.incose.org/symp2022



Presenters

18+ years of systems
engineering experience

Focus on safety critical and
business critical systems
Experience spans industries
and concept, design, product
launch, manufacturing, and
system services

Co-chair of the INCOSE
System Safety Working Group
Former member of the
INCOSE BOD and chair of the
Biomedical Working Group

Meaghan O’Neil

Director, Systems Consultant
System Design and Strategy Ltd
Bristol, United Kingdom
Meaghan@incose.net
www.systemdesignandstrategy.co.uk

System Design and Strategy Ltd.

® n

» Developed and leads 60 person
Internal SE Consultancy at DE&S

+ Digital Engineering Implementation
Leader

» Over 30 years experience of
developing safe and effective
systems in Defence, Information
Services, and Rail

+ Visiting Professor of Systems
Thinking at Loughborough University

» Co-chair of the INCOSE System
Safety Working Group, INCOSE
Fellow, IET Fellow

Professor Duncan Kemp, CEng FIET, INCOSE Fellow

DE&S Fellow for Systems Engineering
Internal Technical Support Team Leader
Engineering Group

Abbey Wood South, BS34 8JH

Tel: +44 (0)7966 146 724

Defence Equipment and Support

www.incose.org/symp2022 2

7

Yy


mailto:Meaghan@incose.net

Presentation overview

e Why we need to focus
on the “real problem”
e Why this is hard in

practice

e Practitioners experlence
and le ‘
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Understanding the right problems to sc’v W
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What is Systems Engineering?
Creating Successful Systems

Systams Engineering is:

*Big Picture thinking, and the application of Commaon
Sense 10 projects:”

“a structured and awditable approach to identifying
requirements, managing interfaces and controlling
risks throughout the project lifecycle.”

“Build the right system: build the system right.”
Systams Engineering considers the whole problem,
the whole system, and the whole system lifecycle
from concept to disposal, “from lust to dust.”

The V lifecycle model shows the logical relationship
between the different Systems Engineering activities
or ‘processes’
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Functional chasms

Market Research Technical Feasibility

. Technical Specification
Need Exploration

Design Specification
Voice of the Customer

Manufacturing

Operational Reality
In Service Support

Product Specification
(Market Led)
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Systems Thinking ® gy

Initial issue

Potential
Problems

Agreed problem(s)

Potential
Solutions

Agreed solution



So, what can we do?

Wm Praxis Framework, a joint project of the Intemational Council on Systems Engineering and the International Society for the Systens Solt

N\ INTEGRATIVE SYSTEMS SCIENCE /Pragma,
Identifying, exploring, and understanding patterns of complexity through contributions from f eg, i’éc Disc;p,;ne
: : : | Degjg Cunting, |
Foundations Theories Representations ©Sign, Law"g’

Meta-theories of Methodology, General Systems Theory, Systems Models, Dynamics, Networks, J
Ontology, Epistemology, Axiology, Pathology, Complexity, Anticipatory Cellular Automata, Life Cycles, Fo’mal ;
Praxiology (theory of effective Systems, Cybernetics, Autopoiesis, Queues, Graphs, Rich Pictures, \ eg, D’SCIblines
action), Teleology, Semiotics and Living Systems, Science of Generic Narratives, Games and Dramas, Com ath, Logj,

Semiosis, Categories, etc. Design, Organization Theory, etc. Agent-based Simulations, etc. Putatiop,

SYSTEMS THINKING

Appreciative and reflective practice using
'systems-paradigm’' concepts, principles, patterns,
etc.

practice informs theory

theory informs practice

SYSTEMS APPROACHES TO PRACTICE

\, Addressing complex problems/opportunities using methods, tools, frameworks, practice patterns, etc. /

] Pragmatic, Pluralist, or Critical multi-methodology uses heuristics, prototyping, mode! unfolding,
boundary critiques, etc., to understand assumptions, contexts, and constraints, including complexity from
stakeholder values and valuations; chooses appropriate mix of ‘hard’, 'soft, and custom methods; sees
systems as networks, societies of agents, organisms, ecosystems, rhizomes, discourses, machines, etc.
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c. / 'Hard' methods are suited to solving well-defined  'Soft' methods are suited to structuring problems

problems with reliable data, clear optimization goals,  involving incomplete data, unclear goals, perspective
and at most objective complexity; use machine and role complexity, etc., use learning system
metaphor and realist/functionalist foundations. metaphor and constructivist/interpretivist foundations.
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Examine Alternatives

Align Ends Ways Means

Purpose Boundaries

Perspectives

Explore Operational Concept

Normal Maintenance
Fall back

Contexf - Related Systems
| Operatmg Environment

These Benefits...
Built to do this...

Using this design...

Observe / Test

Wlth proposed users

Systems'Thinking

2 Up. 2 Down

Consistency checks

“drive stake through”

Peeg User

- With oId equipment .. ~ Conversations

~ Develop Un‘dersta‘nd_in o Bt

Expert Consultations

'Non-Expert Consultations
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Tell a better story | | S

IR - Provide Better Data .
language, heroes, - Work their network

and villains From sources
they understand Using sources they trust..
and trust (avoid relying on authority)
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Understand the T This is Document
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Effective engineers

Quality of Engineering

Low

High

Low

Level of influence

High

Technical Skills

Industry/Domain
Knowledge

Soft Skills

Role experience
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Easier in practice than theory ...

“Have we passed
Swindon yet?”

“Wow — two hours
on the motorway —
| am exhausted”

“... why do | keep
stalling the engine”

“‘Mummy is driving —
that looks fun”

Unconscious
Competence

Conscious
Competence

Conscious
Incompetence

Unconscious
Incompetence

“We don’'t need a ‘one
size fits none’ solution
here””

“Hang on, how is that

going to work”

“ ... I should really have
said this in the meeting”

“That’s just common sense
— anyone can do it”




Summary
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Systems Enginesring is:
“Big Picture thinking, and the apslication of Common
Sense to projects:”

High

“a structured and auditable appeoach 1 identifying

Quality of Engineering

Low

The V lifecycle model shows the kogical relascnship
between the dfferent Systems Engincering csvities
o ‘processes’
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Systems Thinking
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Questions for the Presenters?

Meaghan O’Neil Duncan Kemp, CEng FIET
Director, Systems Consultant DE&S Fellow for Systems Engineering
System Design and Strategy Ltd Internal Technical Support Team Leader
Bristol, United Kingdom Chief Systems Engineer
Meaghan@incose.net Engineering Group
www.systemdesignandstrategy.co.uk Abbey Wood South, BS34 8JH

Tel: +44 (0)7966 146 724

System Design and Strategy Ltd. Defence Equipment and Support
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Focussing on what matters to people f\
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Decide the appropriate team structure: embedded project h&

engineers, SE augmentation or SE product delivery. Get the right “"lf"i!'e/f’
balance between in-house employees and external contractors

. Verification + Operation + -

Through life
project engineer

SE Augmentation

‘a
i, B>

“” SE Product
delivery
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