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The “Alexandrian” Definition
Each pattern describes a problem

which occurs over and over again in our 
environment, 

and then describes 
the core of the solution to that problem, 

in such a way that 
you can use this solution a million times over, 

without ever doing it the same way twice

C. Alexander, “The Timeless Way of Building,” 1979

Must see video: 
http://bit.ly/alexander-oopsla96

PAME missed Alexander’s 80th

Birthday by one day!



What Makes a Pattern a “Pattern” ?
Pattern characteristics…

• ...it should solve a problem
– i.e., it should be useful

• ...it has a definable context
– it describes where the 

solution can be applied

• ...it is recurring
– relevant in many situations

 ... instructional/educational
provides sufficient 

description to customize the 
solution

 ... distinct name
 referred consistently

“Patterns don’t give you code you can drop into your
application, they give you experience you can drop into
your head.” Patrick Logan



An Analogy: Becoming a Chess Master
• Learn the rules and physical requirements

• e.g., pieces, legal movements, chess board 
geometry and orientation.

• Learn the principles
• e.g., relative value of certain pieces, strategic 

values of center squares, power of a threat 
etc.

• To become a master, one must study the 
games of other masters
• these games contain patterns that must be 

understood, memorized and applied 
repeatedly

• There are hundreds, if not thousands, of such 
patterns



Becoming a Software Design Master
• First learn the rules

• e.g., the algorithms, data structures 
and languages of software

• Then  learn the principles
• e.g., principles that govern different 

programming paradigms
• structured, modular, object-oriented, 

etc

• To truly master software design, 
one must study the design of 
other masters
• these designs contain patterns that 

must be understood, memorized and 
applied repeatedly

• There are thousands of these 
patterns



Patterns for Modeling

• What about modeling…
• Areas where students or first-learners may 

struggle, and could benefit from experiential 
reuse
– Metamodel Patterns: assist students who are 

designing their first modeling language through a 
metamodel

– Transformation Patterns: provide guidance to 
those learning to write model transformations
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DSML Development Challenge
• Often requires familiarity of 

domain knowledge and 
language design expertise
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Domain
Experts

Programming 
Language 

Development 
Experts

Experts who have both domain knowledge and language 
development expertise 

Quality of DSML 
Implementation & 
Maintenance

Quality of Domain 
Understanding

Marjan Mernik, Jan Heering, and Anthony M. Sloane, “When and How to Develop Domain-Specific 
Languages,” ACM Computing Surveys, vol. 37, no. 4, December 2005, pages 316-344.

Increase 
development cost

Develop Inaccurate 
DSML due to 
miscommunication



Metamodel Design Patterns

• Metamodels can be designed by reusing existing
metamodel concepts that represent commonly recurring
metamodel design concepts across multiple domains.

• Such reuse of metamodeling experience may improve
the quality of metamodel design as well as achieve a
significant increase in productivity in the development of
DSMLs. Perhaps most importantly, metamodel patterns
provide a great educational/instructional tool for those
new to MDE.
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Hyun Cho and Jeff Gray, “Design Patterns for Metamodels,” 11th Workshop on 
Domain-Specific Modeling (DSM), held at SPLASH 2011, Portland, OR, October 2011, pp. 
25-32.



An Approach for Identifying 
Metamodel Design Patterns
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• Collect various types of DSMLs; examine 
concrete syntax of sample instances to 
observe emergent classifiers and relations

• Identify characteristics of each DSML and its 
modeling elements/relations

• Analyze commonality of DSMLs
• Identify candidate metamodel design 

problems
• Collect and review metamodel samples
• Propose metamodel design patterns 



































Presenter
Presentation Notes
Explain it is not trivial to come up with these solutions



Presenter
Presentation Notes
Now I will explain what I did in order to reach these goals.First lets have some brief background information on Model Driven Engineering, Model Transformation and Design Patterns.



Presenter
Presentation Notes
Now, first I designed a language to express model transformation design patterns.I could have used an existing MTL as a notation, however this can lead developers to thinkthe language itself is a transformation language and executable.This is what I will present in 20 days in ICMT, which is a big conference in model transformation area.
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