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Abstract

A Model-based methods have multiple connections to 1ISO15288
system life cycle managemepitactices

I TheINCOSE Modd#lased Transformation project provides mean:

for assessing and planning the migration of ISO15288 practices
modektbased approaches.

I TheINCOSE Agile SE Life Cycle Management Discovery Projec
provides inputs to a future version of ISO15288 including agile
and includes the modddased ASELCM Pattern and its
representation of the roles of models in innovation.

I TheINCOSE MBSE Patterns Working Group supports improving
leverage of modebased practices using formal S*Patterns, and |
partnering with ASME toward standards for the verification and
validation of computationainodelsfor ISO15288 purposes.

A Thistalk will summarize how these effortse being fitogether to
provide usable practitionervalue, and how to get involved.



In a nutshell . . .

A Maturity in MBSE is not only about our models, methods, and
tools--although it includes them:

i What will we use model®ro Ay 1 SY RS R LJdzN1J2 & S
I How do we go aboutustingour model?
I Is ourlearningeffectively enhanced?
A State of art & practice in some of these areas still low:
I S0, expect significant continuing change.
iaSkadzNAYy3 F3FAyald OdzZNNBYyd o0l 3
A There are overall requirements we can use to measure our ME
maturity:

I Based on, but enlarging, the interpretation of ISO 15288, exis
maturity models, and computational models

I Providing a foundation for future maturity assessment, plannin

A The emerging foundation opens up thinking about scope of
Impacts, and therefore scope of maturity assessment.
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Enthusiasm for Models

AWORLDIN 4

The INCOSE systems community has shown growing
SYUKdzaAl aYy F2N aSyaAaAySSN
I Historical tradition of matkphysics engineering models
I A World in Motion: INCOSE Vision 2025
I Growth of the INCOSE IW MBSE Workshop

|
|

I Growth in systems engineers in modeling classes

"Lb/ h{9 .2FINR 2F 5ANBO0 2 NA !
transformation of SE to a modbhsed discipline

I Joint INCOSE activities with NAFEMS



Models for whatpurpose®

System of Innovation (SOIl) Pattern Logical Architecture POte ntla”Vfor any ISO
(Adapted from ISO/IEC 15288:2015) 15288 p rocesses:

A If there is a net
benefit . . .

A Some more obvious
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Design: Top System
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INCOSE MB Transformation:;
planning and assessment

AhyS gl é& (2 1SSLI aYl (dzNJ
to be very clear about expligiurposes for models

A Because ISO 15288 offers a (relatively)duadwn
and accessible reference model for the life cycle
management of systems, it provides a convenient
aYS;fdze f AAGU0AY 3 puFposkeddfi S
models In the life cycle of systems.

A The INCOSE ModBhsed Transformation team is
using this as the basis of an MBSE migration and
maturation planning and assessment instrument . .




INCOSE MB Transformation;
Planning and Assessment Instrument

The INCOSE MBSE Transformation products are bas
on identification of--

Stakeholders in the MBSE Transformation
1. Model Consumers (Model Uségrs
2. Model Creators (including Model Improvegrs
3. Complex Idea Communicators (Model "Distributdrs
4

. Model Infrastructure Providers, Including Tooling,
Language and Other Standart¥ethods;

5. INCOSE and other Engineering ProfessiBaaleties.

Notice that group (1) Is by far tHargest populatiorof
stakeholdersfor future MBSE impact potential.




Further analysis of the Transformation Stakeholders
(also shows ET2016 Conference ratings of needs, opportunities
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Model Consumers (Model Users):
Non-technical stakeholders in various Systems of Interest, who acquire / make decisions about / make use of those systen
ok informed by models of them. This includes mass market consumers, policy makers, business and other leaders, investors, X X X
users, voters in public or private elections or selection decisions, etc.
- Technical model users, including designers, project leads, production engineers, system installers, maintainers, and users. oper)?tors
* Leaders responsible to building their organization's MBSE capabilities and enabling MBSE on their projects X X
Model Creators (including Model Improvers):
* Product visionaries, marketers, and other non-technical leaders of thought and organizations X X X X
* System technical specifiers, designers, testers, theoreticians, analysts, scientists X X X X
* Students (in school and otherwise) learning to describe and understand systems X X
* Educators, teaching the next generation how to create with models X X X
* Researchers who advance the practice X X X
* Those who translate information originated by others into models X X X X
* Those who manage the life cycle of models X X X X
Complex Idea Communicators (Model "Distributors"):
*x Marketing professionals X X X X
- Educators, especially in complex systems areas of engineering and science, public policy, other domains, and including cy
developers as well as teachers
xx Leaders of all kinds X X X X X
Model Infrastructure Providers, Including Tooling, Language and Other Standards, Methods:
* Suppliers of modeling tools and other information systems and technologies that house or make use of model-based information X
. Methodologists, consultants, others who assist individuals and organizations in being more successful through model-basg X X X X
methods
* Standards bodies (including those who establish modeling standards as well as others who apply them within other standafds) X X
INCOSE and other Engineering Professional Societies
* As a deliverer of value to its membership X
* As seen by other technical societies and by potential members X
* As a great organization to be a part of X
* As promoter of advance and practice of systems engineering and MBSE X 10




Each 15288 process definition suggests
potentially assessable model impacts
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Requiredcharacteristics and context of use of capabilities and concepts in the life cycle stages,

including operational concepts, are defined.

c) Constraintn a system are identified.

d) Stakeholdemneeds are defined.

e) Stakeholdemneeds are prioritized and transformed into clearly defined stakeholder requirements.

f) Criticalperformance measures are defined.

g) Stakeholdelagreement that their needs and expectations are reflected adequately in the
requirements is achieved.

h) Anyenabling systems or services needed for stakeholder needs and requirements are avajlable.

i) Traceabilityof stakeholder requirements to stakeholders and their needs is establiBbed
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Each 1SO15288 process offers higher level targeting, assessme
(Below: Energy Tech 2016 Feedback on MBSE in 1SO15288)

System of Innovation (SOI) Pattern Logical Architecture
(Adapted from ISO/IEC 15288:2015)
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Sufficiency for Purposes; Minimality

A Systems of Modeling, practiced, must be sufficient for their intended purposes
preferably minimal / not overly complex, proliferated:

I Aot of (continuing) effort by the modeling community being invested in sufficiency

I Understanding of what is needed improving, but lists of future capabilities are long.

A More is involved than modeling languages, tools, methods, alone; for example

Fitness to nortechnical users and uses
I Strong enough conceptual foundation, based on STEM, not just information model
I Qedibility of model content (trust in the model)
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