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AUGMENTING DSVL META-
TOOLS WITH

PATTERN SPECIFICATION,
INSTANTIATION AND REUSE




Overview

MaramaDSL - Marama extensions in Microsoft DSL Tools
platform

Design-for-reuse and design-by-reuse via patterns
Pattern specification in meta-model

Domain specific patterns vs. generic DSVL patterns
Towards DSVL pattern language and knowledge base




Background

DSVLs (a.k.a. DSMLs, DSLs)

Raising the level of abstraction of knowledge representations in
domain-specific software applications

Tool (meta-tool) support for

O Visually specifying DSVL meta-model (domain model, notations, views,
constraints, critics, event handlers, model transformation ...)

O Integration of multiple DSVLs within the same domain model
O Automatically generating DSVL environments based on specifications

Challenges for end users
Behavioural specifications hard

Multiple meta-DSVL metaphors used for structural and behaviour
aspects

Lack of reuse support




Motivation

Common recurring problems and solutions exist in DSVLs
Model element composibility, cardinality, mutability, multiple views and
their interoperability

Model organisation and constraints, value dependency, queries and
workflows, diagram layout management, importing/exporting, tracing
and debugging

Design-for-reuse and design-by-reuse meta-patterns

The need for a pattern modelling language in parallel with
DSVL meta-model

The need for pattern instantiation tool support (should help with
creation) for DSVL model instances

High level pattern-oriented cross-domain reuse
optimistic/optimal approach to remove barriers to use




DSL Tools
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® Microsoft DSL Tools based meta-tool

® Complements DSL Designer with multiple designer views

® Working together with DSL Tools integrating pattern
specification and usage into DSVL development process




Pattern specification
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Abstract Factory specification on
UML meta-model
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Abstract Factory

UML model instance

Too.» & X
O Class.
L Poin...

=] Class )
={ Attri...
= Clas...
&= Inter...

= Inter...

Test.testcd* |

<<Interface>> 2
GUIFactory

= Operations
createScrollBar(): ScrollBar
createMenul):
createButton(): Button

L, Unid..

| Bidir...

Lo Agg..

e MetalFactory SpaceFaclory

8 <<interface> >

ScrollBar

= Operations

= Attributes = Attributes

Ly Co.. | | [l MetalscroliBar
1 = Operations
L Inhe...

<> Mult...

= Operations
= Attributes
createScrollBar(): MetalScrollBar LeateScrollBar(): SpaceScrollBar

createMenul): MetalMenu = Operations

createButton(): MetalButton

c B spatescoliBar
= Attributes

= Operations

¥ AbstractFactory

= Members

N [ ~~GUIFactory

O3 Mutt..

Asso...
Qé Bl <<nterface>> (&
@ Co.. Menu

createButtonfSpaceButton T

<<Interfacddg 12

= Operations

are no B Metamens 2 B spaeMens &
usable

controls
in this = Operations

J8  SpaceButton

= Attributes = Attributes = Attributes

= Operations = Operations

group.

= Attributes

8 MetalButon

= Operations

Drag an
i+

10 Concretefactory

= Members
MetalFactory[Metal]

SpaceFactory[Space]

AbstractFactory

S

P

[¥] AbstractCreator

= Members
createScrollBar()[ScrollBar]
createMenu()[Menu]
createButton()[Button]

ConcreteCreator

= Members
createScrollBar()[ScrollBar,Metal]
createScrollBar()[ScrollBar,Space]
createMenu()[Menu,Metal]
createMenu()[Menu,Space]
createButton()[Button, Metal]
createButton()[Button,Space]

—

Instantiation on

= Members
ScrollBar Metal

= Members

Menu Space
Button

[¥] AbstractProduct

= Members
ScrollBar{ScrollBar]
Menu[Menu]
Button[Button]

10| ConcreteProduct

= Members
MetalScrollBar{ScrollBar,Metal]
SpaceScrollBar{ScrollBar,Space]
MetalMenu[Menu,Metal]
SpaceMenu[Menu,Space]
MetalButton[Button,Metal]
SpaceButton[Button,Space]

s




Generic DSVL patterns —
Visual Constraint
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Generic DSVL patterns —
Model Constraint
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Pattern composition —
towards pattern language
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Conclusion

Ultimate goal — facilitate sharing of design knowledge
among DSVL communities
Pattern validation (completeness, consistency, soundness)
Force analysis/balancing of patterns in Pattern Language
Design decision support via higher level visual metaphor patterns
Automatic capture of design knowledge
Pattern publish and discovery — use Jens’ WOP OWL/RDFs




