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Abstract 
ÅModel-based methods have multiple connections to ISO15288 

system life cycle management practices: 

ïThe INCOSE Model-Based Transformation project provides means 
for assessing and planning the migration of ISO15288 practices to 
model-based approaches.  

ïThe INCOSE Agile SE Life Cycle Management Discovery Project 
provides inputs to a future version of ISO15288 including agile SE, 
and includes the model-based ASELCM Pattern and its 
representation of the roles of models in innovation.  

ïThe INCOSE MBSE Patterns Working Group supports improving the 
leverage of model-based practices using formal S*Patterns, and is 
partnering with ASME toward standards for the verification and 
validation of computational models for ISO15288 purposes. 

ÅThis talk will summarize how these efforts are being fit together to 
provide usable practitioner value, and how to get involved. 2 



In a nutshell . . .  

ÅMaturity in MBSE is not only about our models, methods, and 
tools--although it includes them: 
ïWhat will we use models for όƛƴǘŜƴŘŜŘ ǇǳǊǇƻǎŜύΚ    ²Ƙƻ ƛǎ άǿŜέΚ 
ïHow do we go about trusting our model? 
ïIs our learning effectively enhanced? 

ÅState of art & practice in some of these areas still low:  
ïSo, expect significant continuing change. 
ïaŜŀǎǳǊƛƴƎ ŀƎŀƛƴǎǘ ŎǳǊǊŜƴǘ ōŀǎŜ Ƴŀȅ ƴƻǘ ǊŜŦƭŜŎǘ άƳŀǘǳǊƛǘȅέΦ 

ÅThere are overall requirements we can use to measure our MBSE 
maturity: 
ïBased on, but enlarging, the interpretation of ISO 15288,  existing 

maturity models, and computational models. 
ïProviding a foundation for future maturity assessment, planning. 

ÅThe emerging foundation opens up thinking about scope of 
impacts, and therefore scope of maturity assessment. 
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Enthusiasm for Models 

The INCOSE systems community has shown growing 
ŜƴǘƘǳǎƛŀǎƳ ŦƻǊ άŜƴƎƛƴŜŜǊƛƴƎ ǿƛǘƘ ƳƻŘŜƭǎέ ƻŦ ŀƭƭ ǎƻǊǘǎΥ 
ïHistorical tradition of math-physics engineering models 

ïA World in Motion: INCOSE Vision 2025 

ïGrowth of the INCOSE IW MBSE Workshop 

ïGrowth in systems engineers in modeling classes  

ïLb/h{9 .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎΩ ƻōƧŜŎǘƛǾŜ ǘƻ ŀŎŎŜƭŜǊŀǘŜ 
transformation of SE to a model-based discipline 

ïJoint INCOSE activities with NAFEMS 5 



Models for what purposes? 

Potentially for any ISO 
15288 processes: 

ÅIf there is a net 
benefit . . . 

ÅSome more obvious 
than others. 

ÅThe INCOSE MB 
Transformation is 
using ISO 15288 
framework as an aid 
to migration 
planning and 
assessment. 6 
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Many potential purposes for models 



INCOSE MB Transformation;  

planning and assessment 

ÅhƴŜ ǿŀȅ ǘƻ ƪŜŜǇ άƳŀǘǳǊƛǘȅέ ŦƻŎǳǎŜŘ ǇǊŀƎƳŀǘƛŎŀƭƭȅ ƛǎ 
to be very clear about explicit purposes for models.  

ÅBecause ISO 15288 offers a (relatively) well-known 
and accessible reference model for the life cycle 
management of systems, it provides a convenient 
άƳŜƴǳέ ƭƛǎǘƛƴƎ ƻŦ ǇƻǘŜƴǘƛŀƭ ƘƛƎƘ ƭŜǾŜƭ purposes of 
models in the life cycle of systems.  

ÅThe INCOSE Model-Based Transformation team is 
using this as the basis of an MBSE migration and 
maturation planning and assessment instrument . . .  
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INCOSE MB Transformation;  

Planning and Assessment Instrument 

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

Stakeholders in the MBSE Transformation: 
1. Model Consumers (Model Users); 

2. Model Creators (including Model Improvers); 

3. Complex Idea Communicators (Model "Distributors"); 

4. Model Infrastructure Providers, Including Tooling, 
Language and Other Standards, Methods; 

5. INCOSE and other Engineering Professional Societies. 

Notice that group (1) is by far the largest population of 
stakeholders, for future MBSE impact potential. 
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Further analysis of the Transformation Stakeholders  
(also shows ET2016 Conference ratings of needs, opportunities) 
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Stakeholders in A Successful MBSE Transformation                                                                                    

(showing their related roles and parent organizations)
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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 systems, and are 

informed by models of them. This includes mass market consumers, policy makers, business and other leaders, investors, product 

users, voters in public or private elections or selection decisions, etc.  

X X X

**
Technical model users, including designers, project leads, production engineers, system installers, maintainers, and users/operators.

X X X

* Leaders responsible to building their organization's MBSE capabilities and enabling MBSE on their projects X X X

* 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

** Marketing professionals X X X X

**
 Educators, especially in complex systems areas of engineering and science, public policy, other domains, and including curriculum 

developers as well as teachers
X X X X

** Leaders of all kinds X X X X X

*  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-based 

methods
X X X X

* Standards bodies (including those who establish modeling standards as well as others who apply them within other standards) X X

* 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

INCOSE and other Engineering Professional Societies

Model Consumers (Model Users):

Model Creators (including Model Improvers):

Complex Idea Communicators (Model "Distributors"):

Model Infrastructure Providers, Including Tooling, Language and Other Standards, Methods:
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Each 15288 process definition suggests  

potentially assessable model impacts 
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a) ά{ǘŀƪŜƘƻƭŘŜǊǎ of the system are identified.  
b) Required characteristics and context of use of capabilities and concepts in the life cycle stages, 

including operational concepts, are defined.  
c) Constraints on a system are identified.  
d) Stakeholder needs are defined.  
e) Stakeholder needs are prioritized and transformed into clearly defined stakeholder requirements.  
f) Critical performance measures are defined.  
g) Stakeholder agreement that their needs and expectations are reflected adequately in the 

requirements is achieved.  
h) Any enabling systems or services needed for stakeholder needs and requirements are available.  
i) Traceability of stakeholder requirements to stakeholders and their needs is establishedΦέ  
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System of Innovation (SOI) Pattern Logical Architecture

(Adapted from ISO/IEC 15288:2015)
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Each ISO15288 process offers higher level targeting, assessment 
(Below: Energy Tech 2016 Feedback on MBSE in ISO15288) 



Sufficiency for Purposes; Minimality 
Å Systems of Modeling, practiced, must be sufficient for their intended purposes, and 

preferably minimal / not overly complex, proliferated: 

ï A lot of (continuing) effort by the modeling community being invested in sufficiency. 
ï Understanding of what is needed improving, but lists of future capabilities are long. 

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

ï Fitness to non-technical users and uses 
ï Strong enough conceptual foundation, based on STEM, not just information models. 
ï Credibility of model content (trust in the model) 
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