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INTRODUCTION
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History

 Autumn Assembly 2008 — is capability an
important area for INCOSE UK?

« UWE 2009 — Capability Working Group meets

— Diversity of views

* Dec. 2009 — Perspectives Analysis Sub-Group
formed

e Sept. 2010 — White Paper published
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Agenda

e Capability is a multiply-defined word

e Data collection: capture the weltanschauungen of
capability engineering

* Analysis: Mapping the weltanschauungen and
creation of an Entity Relationship Diagram for
capability

* Conclusions: Position statements about capability
engineering and recommendations for CWG
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WORLDVIEWS

The Weltanschauungen of Capability and Capability Engineering

Which is your view?
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F What do you see?

Young children see
Dolphins
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F W1: Equipment Capability

 Weltanschauung: Equipment
has capability

* Described by a system in
which:

* A buyer defines the needs of
users against which suppliers
design and develop equipment
that has capability, which
assumes the user’s skill, the
effectiveness of the supply
chain and the equipment’s
maintained state at the time
at which the capability is
realised.
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F W?2: Capability Planning

* Weltanschauung: “Capability”
describe solution independent
requirements

* Described by a system in which:

* A buyer attempts to translate a set of
explicit user wants into a written set
of solution independent requirements
within the constraints of procurement
policy, against which a supplier may
generate system design options to
satisfy the capability need, that is
defined and constrained by the
context in which the equipment is
used, the user’s skill, the effectiveness
of the supply chain and the
equipment’s maintained state at the
time at which the capability is
realised.
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F W3: Capability Trade-off

* Weltanschauung: Deciding /
balancing in which capability to
invest

* Described by a system in which:

* A planner or strategist continually
and continuously determines
capability needs and the funds
available, and an architect designs a
programme to deliver systems to
meet the capability needs, in order to
decide in which capabilities fund
holders should invest to achieve an
overall capability balanced across
users’ needs, within the constraints of
the pertaining political environment,
commercial structures (supply chain)
and taking account of existing
systems.
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F WA4A: Service Capability

* Weltanschauung: Delivering
specific business services

* Described by a system in which:

* A service Provider delivers specific
business services to a Service
Recipient (e.g. a passenger);
achieved by the provider, users,
and functional responsible person
defining the quality of service
required, designing the service,
transitioning capability
components into service,
operating the service, and
continuously improving the
service, in line with the provider’s
strategic plans and the extant
operating conditions.
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* Weltanschauung: Developing
fallback services to be used at a
future date

* Described by a system in which:

e Aservice Provider designs and
develops specific fallback services for
a Service Recipient (e.g. a passenger);
achieved by the provider, users, and
functional responsible person
defining the quality of service
required, designing the fallback
service, and storing for transition of
capability components into service,
operating the service in line with the
provider’s strategic plans and the
extant operating conditions.

In England, winter is an unplanned
emergency that occurs every year
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ﬁ W5: Dynamic Capability Reconfiguration

* Weltanschauung: Reconfiguring
available assets, people and
processes quickly to meet
current circumstances

* Described by a system in which:

e A user understands that
circumstances have changed and
picks, modifies and implements
the most appropriate plan to
meet the specific circumstances
by reconfiguring the available
assets, people and processes
within an appropriate timeframe
to meet the current
circumstances.
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ﬁ W6: Capability Systems Engineering

* Weltanschauung: Developing a
capability (all Components of
Capability) solution

* Described by a system in which:

* An enterprise of users, suppliers, and
buyers develop and operate a
capability solution across (and
incorporating) all contributing
components, by deploying all
appropriate systems engineering
approaches/techniques to
understand the problem, investigate
options, develop, integrate,
transition to service, operate,
maintain, renew, upgrade and
dispose of the components that Military
together meet the need. Capabili

’hteroperabi\\ﬂ
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F W?7: Enterprise Planning

 Weltanschauung: Managing
the interdependencies
between capabilities

e Described by a system in
which:

e Strategists (supported by all
CoC Owners) develop,
maintain and ensure
implementation of an °
integrated plan in order to 1
manage the interdependencies e o o p

p
1
0

1

between all CoC changes, S
across all capabilities, and all 0’ Z
business service delivery in 0 z
order to support strategy, 2
finance, and CoC owners.
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Weltanschauung:
Organisations have capability

Described by a system in
which:

an organisation controls
resources that it can configure
to maximise its performance in
the creation, by its employees,
of products and/or services
that are desired by
consumers/users, in order to
maximise the return on

investment of its shareholders
(stakeholders).
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W8a: Organisational Capability
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ﬁ W8h: Relational Capability

* Weltanschauung: Capabilities
emerge through processes of
interaction between individuals,
groups and organizations

* Described by a system in which:

* consumers of products and
services benefit from improved
commercial offerings of
companies whose operational
capabilities are enhanced through
the relationships with their supply
chains; the overall capability of
the supply chain being revealed
through the interactions between "
the organisations within the Copyright INCOSE UK 2009 - Present
supply chain that represents an
extended knowledge enterprise.
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=2 \Which W best describes the view from your

day job?

P
x W1: Equipment Capability
TN
ﬂ" @ W2: Capability Planning

W3: Capability Trade-off

W4: Service Capability
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W5: Dynamic Capability
Reconfiguration

W6: Capability Systems
Engineering

W7: Enterprise
Planning

g ? 4

WS8: Organisational

i 4*}" Capability

18



>
INCOSEUK

Any Missing?
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MAPPING THE WELTANSCHAUUNGEN
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Ring’s Value Cycle R

systems engineering. INSIGHT , 5 (1), 19-22
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Mapping the Weltanschauun

W1: Equipment Capability

W2: Capability Planning

W3: Capability Trade-off

W4: Service Capability

W5: Dynamic Capability
Reconfig.

W6: Capability Systems
Eng.

W7: Enterprise Planning

WS8: Organisational /

Relational Capability Capability value chain trade-

off
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Capability integration /
service development
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Actors and Weltanschauungen

We6: W2: W1: W3t W4: W Wa8: W5: Dynamic
Capability Capability Equipment | Capability | Service Enterprise | Organisational | Capability
Systems Planning Capability Trade-off Capability | Planning Capability Reconfiguration
Engineering

User v v v v

Buyer v v v

Architect v v v

Cap. Owner | ¢ v v

Strategist 4 4 v

Supplier v v

Service 4

Provider

Employees v

Customer v

Fairly sparse matrix

Does your worldview depend on your role?
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= B
ﬁ The concepts of Capability Engineering
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ﬁ W1: Equipment Capability

I Equipment I

Processes

People
Support Services
Infrastructure

Narrow System of Interest
Wide System of Interest
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F W4: (Contingent) Service Capability

Enitelpljise)

Uiganisations

[

Relifeormance)
MEtHiCS]
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== W6: Capability Systems Engineering

NEERPRISE

Capability

Capability,
Compenents;

Equipment

Processes
People

Relfiomancel Support Services

Metnics) Infrastruct
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D
ﬁ Mapping Ws against Hitchins five Layers

Hitchins Systems Product Service System Enterprise Holistic Systems
Engineering Perspective Perspective Perspective Perspective Engineering
Layers Perspective

Layer 5: Socio-
Economic

Layer 4: Industrial
Systems
Engineering

Layer 3: Business

Systems
Engineering
£

Layer 2: System S

o)
Layer Y

&
: il
&

Layer 1: Product W1

Layer I
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POSITION STATEMENTS

The foregoing has led the Perspectives analysis Sub-group to the
following ten position statements
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F Position Statements (1 & 2)

SE m * |tisthe group’s view that capability is the
ability to do something; it is not a

synonym for a system function or system

purpose. Clearly there are some

perspectives of capability that contradict
this (W1).

* A corollary of the statement above is that
capability engineering is significantly
different from product systems
engineering and broader than (though it
incorporates) the process perspective of
systems engineering.

ASEC 2010 Capability Working Group 30



»
ﬁ Position Statements (3, 4, & 5)

g | * Capability engineering is very similar in
=1 scope to views of systems engineering such
— as Ring’s Value Cycle (Ring, 2002) and
=~~~ layers 1-4 of Hitchins’ Five Layer Model
== ¥ F (Hitchins, 1994). For subscribers to these

—~ /// perspectives of systems engineering,

capability engineering is POSE.

e | * Capability engineering is the overarching
= approach that links value, purpose, and
= solution of a systems problem.

As such, capability engineering comprises
mindset (holistic thinking, assumptions),
trade-offs, design, processes, values and
policy, and outcomes.
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F
"~ Positions Statements (6 & 7)

* Capability is realised through a
combination of components that
include hard (equipment) and soft
(people and processes) systems
together with supporting services
and infrastructure.

* The processes for capability
engineering are largely the same as
traditional systems engineering, but
the mindset and system boundary
are different.

ASEC 2010 Capability Working Group 32



3 I
ﬁ Positions Statements (8, 9, & 10)

* There are significant practice and examples of
capability engineering from (at least) the UK
rail provision, defence, and Information
Services.

* One’s Weltanschauung of capability
engineering is clearly dependent on where
one draws the systems boundary. Itis the

= // / view of the Perspectives Analysis sub-group
= B il that the most appropriate place to draw the
ze T systems boundary for capability engineering is

to enclose layers 1-4 of the Hitchins’ Five Layer
Model of systems engineering.

e Capability and capability engineering are
important concepts that reaffirm the holistic
view of systems engineering; this may imply
the need for further INCOSE guidance at the
higher Hitchins’ layers (3 and 4).
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What next?

« The CWG identifies gaps in current guidance to better support the
capability engineering aspects of systems engineering (focus on
value)

— Further development of key competences for SE practitioners

— The SE Professional syllabus must include the top half of the value
cycle

 The CWG compile/develop an agreed language to describe
capability engineering concepts that draws on appropriate accepted
systems engineering definitions, where applicable.

* The CWG initiate production of:
— Publication of detailed guidance on capability engineering
— Publication of an INCOSE Z-guide on capability engineering

— Development of conference, workshop, and tutorial presentation
materials.

ASEC 2010 Capability Working Group
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Discussion Points

* How should INCOSE UK Capability working
group take this understanding of Capability
Engineering forward?
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F Capability’s Engineering
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