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So how do MBSE and MDA relate? 

What  
characterises  

MBSE? 
 

What domain  
does it cover? 

What  
characterises  

MDA? 
 

What domain 
does it cover? 

Do 
they 

overlap? 

Do they 
interrelate? 
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MBSE visualisation 
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International Workshop 

25 Jan – 26 Jan 2014 

Torrance, CA, USA 

MBSE  

Workshop 

Current Practice to Future Practice 

Today: Standalone 

models related through 

documents 

Future: Shared system model 

with multiple views, and 

connected to discipline models 



MBSE 

• An approach to performing SE 

• Based around models as a fundamental way of 
capturing, structuring and exploiting information 

• Contrasted with conventional or document-based 
SE (DBSE) 

• Requires a different skill set – and tools - to DBSE 

• Domain: any context in which systems 
engineering may be applied – development of 
complicated / complex products or services 
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Seeds of MDA – raising the levels of abstraction, 
of re-use 
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Sources: Fig 1-1 and 1-2 from MDA distilled, Mellor et al 



MDA visualisation 

© Holistem Ltd 2016 7 

Source omg-03-06-01 MDA Guide Rev 1.0.1 

Source ormsc-14-06-01 MDA Guide Rev 2.0 



Models 

“models consist of sets of [interrelated] elements that describe some 
physical, abstract or hypothetical reality. … a model is captured by (sic) a 
particular metamodel.” 
 
 
 
 
 
“A metamodel is simply a model of a modelling language. It defines the 
structure, semantics and constraints for a family of models.” 
JJ: Note computer science distinguishes between: abstract syntax, concrete 
syntax and semantics. 
“Central to MDA is the notion of creating models at different levels of 
abstraction and then linking them together to form an implementation”.  
JJ: “to form an implementation” has a software/IT slant; in principle you can 
link models together for other than implementation e.g. validation (fit for 
purpose.) 
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JJ addition 

Quotes from MDA Distilled, Mellor et al 

Is structured, 
given meaning, 
with the aid of 



Models are not just about software 
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Source:  Model-based tool support for Tactical Data Links: an experience report from the 
defence domain, Suraj Ajit, Chris Holmes, Julian Johnson, Dimitrios S. Kolovos, Richard F. 
Paige, Softw Sys Model, DOI 10.1007/s10270-015-0480-2, 2015 

‘Conventional’ 
PIM -> PSM -> 

CSM 

Same level, 
but different 

representation 
e.g. from 
model to 

HTML 

For pulling aspects of 
different models 

together e.g safety 
arguments 



Real world, instances, models 
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Source: MDA distilled, Mellor et al 



Models and metamodels 

© Holistem Ltd 2016 11 
Source: MDA distilled, Mellor et al 



Is MDA vapourware? No, but… 
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Model in MDA 
e.g. any model structured via a metamodel 
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Source:  Model-based tool support for Tactical Data Links: an experience report from the 
defence domain, Suraj Ajit, Chris Holmes, Julian Johnson, Dimitrios S. Kolovos, Richard F. 
Paige, Softw Sys Model, DOI 10.1007/s10270-015-0480-2, 2015 

meta-
model 

transfor
mation 

model 



Generic tools for models, transformation, DSLs 
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Source http://www.eclipse.org/epsilon/doc/ 

Epsilon is a family of languages and tools for code generation, model-to-model 
transformation, model validation, comparison, migration and refactoring that work 
out-of-the-box with EMF and other types of models. 

http://www.eclipse.org/epsilon/doc/
http://www.eclipse.org/epsilon/doc/
http://www.eclipse.org/epsilon/doc/
http://www.eclipse.org/epsilon/doc/emc


Model in MBSE:  
e.g. Intercax Total System Model 
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Where the domain of the 
‘model’ could be that 

appropriate to any systems 
engineering development… 



Example use of DSLs - 1 
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Source http://www.abstractsolutions.co.uk/XUML/dsl.php 

http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php


Example use of DSLs - 2 
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Source http://www.abstractsolutions.co.uk/XUML/dsl.php 

http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php


Example use of DSLs - 3 
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Source http://www.abstractsolutions.co.uk/XUML/dsl.php 

http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php
http://www.abstractsolutions.co.uk/XUML/dsl.php


MDA 

• Originated in software engineering - OMG 
• An approach to developing applications / solutions 

through a combination of models and transformation 
of models 

• Based around models as a fundamental way of 
capturing, structuring and exploiting information 

• Contrasts with conventional software development 
(CSD: requirements capture, design, coding, testing, 
acceptance) and other approaches (Agile, SCRUM…) 

• Requires a different skill set – and tools - to CSD 
• Domain: any domain where information handling and / 

or software development would apply to address 
business problems, or give business advantage 
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So how do MBSE and MDA relate?  

• What’s common? 

• Do they overlap in 
domain? 

• Does one support the 
other? 

• Are they mutually-
supportive? 
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What’s common 

• Concept of ‘a model’ is common, and central 
to both 

• Model in each means similar things 

– Representing some aspect of the problem / 
solution domain, with a degree of rigour, as an 
reusable asset, and about which you can reason 

• But ‘model’ in each has different emphasis, 
focus, or domain… 
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Different interpretations of model 

MBSE 

• ‘a systems model’ or ‘total system 
model’ or ‘unifying model’ 

• Generally not a detailed high-
fidelity model, or a technology 
domain model (electrical, 
structural, hydraulic…) 

• Strong relationship to the 
metamodel of the SysML (and 
UML) profile 

• Blocks, activities, transitions, 
requirements,… 

 

MDA 

• Model represents a particular 
domain 

• High, medium or low level of 
abstration 

• High or low fidelity 

• Aspect or recognisable discipline 
area 

• Structured by an appropriate 
metamodel (captures the 
concepts and interrelationships of 
the domain) 
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JJ Interpretation 

• MDA is more generic in its interpretation of model [than in 
MBSE] 

• MDA is more of an enabling approach (wide applicability) cf 
MBSE which has the ‘SE’ focus 

• MDA could be viewed as an enabler to cross-disciplinary, 
cross-domain integration – and complementary to other 
technologies like OSLC, XML, java… 

MDA 

MBSE 

Is enabler to 

Can exploit 
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Domain expertise – an under-exploited union? 
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Domain of systems engineers Domain of software geeks 



Summary 

• MBSE and MDA are complementary 

• MDA is more of an enabling approach (wide 
applicability) cf MBSE which has the ‘SE’ focus 

• COTS SE tools do increasingly reference MDA 

• MDA is much more than PIM -> PSM;  

• MDA about DSLs, transformations etc. 

• Domain expertise across systems engineering 
and software engineering – an under-
exploited union? 
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questions 
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Sources - MBSE 
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Sources – MDA -1 
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Sources – MDA -2 
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reserves 
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STEP ISO 10303 Product Data Exchange 
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