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P How to answer the question?

¥ Profile and Meta-model are two mechanisms for
modelling language customization

¥ In order to compare them, we need to define
more formally:
b What is a modelling language
b What is modelling language customization

¥ Then we will be able to compare the advantages
|/ disadvantages of those two mechanisms for
each kind of customization
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: Example : UML
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p Modelling Language Usage

Syntax transformation  Semantic definition transformation

Concrete Syntax [« * Abstract Syntax [* >

- -

Stream-basgd Structure transformation
transformation Modelling services

Semantic
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Environment E,
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ip UML Usage

¥ Stream-based transformation (SBT)
b Mainly XMI to XMl transformations (not so many)
¥ Syntax transformation (SyT)

b Almost all graphical syntax transformations are tool specific
(Editor)

b Textual syntax transformations are either model transformations
based on XMI or parts of code generations / reverse engineering

¥ Structure transformation (StT)
P UML to EJB, UML to IDL CORBA, E

¥ Modelling services (MS)
P State Machine Simulation, OCL Validation, E

¥ Semantic definition transformation (SD)
b Research
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lip wWhy modelling language
customization?
Domain not already fully covered (Specific)

Reuse (partially) existing modelling languages
Editor (SyT)

Code generation / reverse engineering (SyT)
Transformations (StT)

Services (MS)

Structure (meta-model knowledge)
Semantic Definition (SD)

E

K K K K K K K

=> Abstract syntax (Meta-model) customization
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p Meta-model

A meta-model defines concepts
and their relationships thanks to
a class diagram (class, attribute,
associations, E ).

A meta-model only defines
structure (no semantic).

A model is an instance of a meta-
model if it respects the structure
defined by the meta-model.
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EP Meta-model creation process

Actions (MOF API Generation Rules):
¥ CreatePackage, CreateClass, CreateAssociation, CreateAttribute,

¥ AddClass2Package, AddAttribute2Class, E
¥ SetAssociationEnd, SetSuperClass, E
¥ RemoveClass, RemoveAssociation, UnsetAssociationEnd, E

Partial Order:

¥ CreatePackage, CreateClass < AddClass2Package
¥ CreateClass, CreateAttribute < AddAttribute2Class

¥ CreateAssociation, CreateClass < SetAssociationEnd
¥ E
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ip Import

¥ Creates unidirectional relationship from importing package to
Imported package
¥ Imported package elements remain in imported package but

become accessible from importing package where they can be
related to other importing package elements

¥ relationships cannot be neither from imported to importing package
nor bi-directional

Imported Importing Imported Importing
Package Package Package Package
<lmport <lmport
A B D A B X D
f T T F f | X D F
C = C X E
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p Import Process

Actions :
¥ SetlimportBetweenPackages
¥ UnSetimportBetweenPackages

Partial Order:

¥ CreatePackage, CreatePackage <
SetimportBetweenPackage

¥ SetlmportBetweenPackages <
UnSetimportBetweenPackages
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ip Merge

¥ Model transformation that outputs a resulting package (Res) from
two input packages, a merged package (Mer) and a receiving
package (Rec)

¥ Res overwrites Rec and contains:
b A copy of each element from Rec! Mer\Rec

b and for each element e appearing with same name n(e) in both Mer and

Rec, but with possibly different owned elements O,,(e) in Mer and O,(e)

in Rec, a new element eQwith owned elements O, ! O,

Merged Package Receiving Package Resulting Package
A B A AD BO
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at ST b | __becomes_ || p&0
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m(): u n0): wC C n®:wodt—_C0
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p Merge Process

Actions :

¥ SetMergeBetweenPackages

¥ UnSetMergeBetweenPackages
¥ ApplyMerge

Partial Order:

¥ CreatePackage, CreatePackage <
SetimportBetweenPackage

¥ SetMergeBetweenPackages < ApplyMerge
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p Profile

¥ Each stereotype S must extend at least one metaclass C

¥ The properties of S encode the additional GemanticsOof
the instances of C stereotyped by S as compared to
those that are not

¥ In contrast to a metasubclass, a stereotype extends a
metaclass by being associated to it, not by sub-classing,

e.g.,

metaclass

Class

A

*
* *
Profile Stereotype ExtensionEnd Extension
. icon | , *

ProfileApplication Image Property Association

Package
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p Profile Process

Actions:
¥ CreateProfile, CreateStereotype
¥ AddStereotype2Profile, SetExtendedClass

Partial Order:
¥ CreateProfile < CreateStereotype

¥ CreateClass , CreateStereotype<
SeteExtentedClass
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P Customization Process

Definition: A customization process IS a
meta-model creation process that

1. Inputs one or more existing meta-models

2. contains customization actions targeting
elements of the existing meta-model
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i Customization Styles

¥ Profiling: A customization process that only makes use of profile
mechanism (cf. profile process)

¥ Importing: A customization process that only makes use of import
mechanism (cf. import process) and that only reference existing
elements (no modification of the existing meta-model)

¥ Safe Merging: A customization process that only makes use of
merge mechanism (cf. merge process) and that does not modify
neither the merged package nor the elements copied within the
receiving package.

¥ Merging with modification: A customization process that only
makes use of merge mechanism (cf. merge process) and that does
not modify the merged package but modifies the elements copied
within the receiving package.

¥ E
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P Customization Taxonomy

¥ Extension: A customization that adds new
elements to the existing meta-model

b Specialization: all new elements specialize existing
elements

b Generalization: all existing elements are generalized
by new elements

¥ Reduction: A customization that does not add
new elements to the existing meta-model
b Conformant: existing elements are not removed
b Destructive: existing elements are removed
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Iip Styles and Taxonomy

Extension / Extension / Reduction / Reduction /
specialization Generalization | Conformant Destructive

Profiling X

Importing X

Safe X

merging

Merging X X

with

modification
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P Extension Specialization

¥ Profiling
D Reuse existing editors and customize them only with icons

b Reuse of existing code generation / reverse engineering / transformation /
modelling services and customize them with provided mechanism

b Complete reuse of structure

b Reuse of semantic definition and customize them with provided mechanism
¥ Importing

b Reuse existing editors and customize them with provided mechanism

B Reuse of existing code generation / reverse engineering / transformation /
modelling services and customize them with provided mechanism

b Complete/Partial reuse of structure

b Reuse of semantic definition and customize them with provided mechanism
¥ Merging

b Customize existing editors with provided mechanism

b Customize existing code generation / reverse engineering / transformation /
modelling services and customize them with provided mechanism

b Complete reuse of structure
b Customize existing semantic definition with provided mechanism
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'p Conclusion

¥ Profile seems to be the better mechanism when
we need to extend by specializing an existing
modelling language if existing editors (that can
be customized with icons) fulfill our needs.

=> |s there an existing modelling language with
adequate graphical editors that | can
specialize in order to create my own
modelling language? (UML?)
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