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Modeling Maturity Levels

ÁMML 0: No specification

ÁMML 1: Textual Specification

ÁMML 2: Text with Models

ÁMML 3: Models with Text

ÁMML 4: Precise Models

ÁMML 5: Models only



MDA Overview
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Core MDA Concepts

Abstraction Automation



Model Driven Architecture ®

ÁMDA is a trademark of the OMG

ÁMain model types:

ÅPIM: Platform Independent Model

ÅPSM: Platform Specific Model

ÅCode: well é , just code

ÁUses OMG standards

ÅMOF: Meta Object facility

ÅUML: Unified Modeling Language

ÅOCL: Object Constraint Language

ÅQVT: Queries, Views, Transformations
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MDA Experience

ÁAll (acclaimed) MDA tools are disappointing L

ÅLack of flexibility (All or nothing / not adaptable)

ÅCumbersome support for re-generation

ÅNot enough code generated

ÅLack of integration in IDE

ÅStandards appear too slow (e.g. QVT)

ÅAnd might not even work very well é
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UML As a Basis For MDA ?

ÁUML is not suitable for large scale use

ÅMulti user modeling support is horrifying

ÅVersion control of UML models is complex

ÁUML is not suitable for code generation

ÅIts too big

ÅIts too complex

ÅIt often does almost what you need, but never quite

ÁUML assumes one huge monolithic ñMain Modelò

ÁAnd history has shown monolythic solutions do not scale up
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Model Driven Development

ÁBecause MDA is a trademark of the OMG é

ÅI rather speak of Model Driven Development

Åor Model Driven Software Development

Åor Model Driven Software Engineering

Åor Model Driven Engineering
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Domain Specific 

Languages
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A DSL

ÁContains special concepts from the domain and is very 

powerful within the domain (and useless outside)

ÁCan be defined ñon the flyò

Á Is executable

ÅOften through code generation

ÅSometimes through interpretation

ÅSometimes a hybrid of both

ÁA DSL often comes with a Domain Specific Framework or a 

Domain Specific Engine



Why Domain Specific Modeling

ÁTailor the modeling language to the goal

ÁMuch more powerful than general purpose language

ÁUsers work with their concepts they understand

ÁUsers only get what they need, no more, no less

Åless complex for users

ÅLess complex for language designers

ÅLess complex for language support tool developers

ÅLess complex for code generators

ÁDiversity in the IT and business world 

ÁFlexibility to follow the speed of changes
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Why not DSLôs earlier ?

ÁDomain Specific Languages have been around before

ÁBuilding a language isnôt that hard

ÁBuilding tool support is very hard

ÁMuch work for textual DSLs

ÁEven more work for visual DSLs
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DSLs based on UML

ÁUse UML as platform for creating Domain Specific Languages

ÁDefine a UML profile

ÅFind the concepts in your DSL

ÅFind UML elements that are close to your concepts

ÅDefine stereotypes for those UML elements

ÅAdd tagged values for additional properties

ÅDefine OCL constraints to define what a correct model is

ÁAlmost all UML based MDA tools work like this !!!

ÅGenerating code from UML is a fairy tale

ÁWhy ?

ÅBecause building visual editors is (was !!!) time-consuming

ÅI.e. reuse of UML visual modeling tools
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UML is a Complex Language

ÁCreating UML profiles is complex

Åi.e. needs to understand the UML2 metamodel L

ÁDefining the constraints on a profile is even more complex

Åi.e. needs to understand the UML2 metamodel L

ÁñConfiguringò UML tools to validate the profiles is complex

ÅMost tools do not support it

ÅSome tools support it by their own proprietary scripting language

ÅSome tools support OCL

ÁCode generation is complex

Åi.e. needs to understand the UML2 metamodel L
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DSL Workbenches

ÁDSL Designer:

ÅDefinition of meta (or domain) model

ÅDefinitions of visual appearance (e.g. boxes and lines)

ÅDefinition of validation constraints

ÅDefinition of code generation templates

ÁDSL Workbench automatically generates

ÅGeneration of visual editor

ÅExecution of code generation

ÅStorage of DSMôs in files

ÅIntegrates into development environment

ÁE.g. Eclipse GMF, Microsoft DSL Tools, MetaEdit, GME
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DSL Workbench
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UML versus DSLôs

Á UML is a general purpose 

language

Á UML always has one big 

interconnected model  for the 

complete application (The so-

called ñMain Modelò)

Á UML is closed

Á A DSL is a special purpose 

language

Á DSLs uses multiple loosely 

coupled models for one 

application

Á In one application multiple 

DSLs may be used

Á DSLs are open



MDA versus DSLôs

Á MDA Č abstraction

Á MDA Č code generation

Á MDA assumes that not 

everything can be generated

Á MDA Č you can define your 

own language

Á MDA is owned by the OMG

Á MDA is most often associated 

with UML

Á DSL Č abstraction

Á DSL Č code generation

Á DSL assumes that not everything 

can be generated

Á DSL Č you define your own 

language

Á DSL is owned by no-one 

Á DSL is flexible



How to build DSLs

Experience from building SMART-Microsoft
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Choose your environment

ÁMicrosoft's answer to MDA and UML is their own flexible (meta-

) modeling environment:

ÅDomain Specific Language Tools

ÅSolves the problems with UML J

ÅAvailable as tools

ÅCreate your own modeling languages

ÅGeneration of visual editor within Visual Studio

ÁPart of the Microsoft Software Factory initiative



A Well Defined Process

ÁProcess

ÅWhat

ÅRefine and divide

ÅDefine

ÅBuild

ÅTest

ÅUse

ÁBest Practices Summary
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What Č Goals of using DSLs ?

ÁGenerate code that runs

ÁCode always conform a reference architecture

ÁBeing able to always re-generate

ÁModeling must be less work than coding
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WhatČ does it need to generate

ÁStep 0: define your domain

ÁStep 1: decide on the target architecture

ÁStep 2: write the code that needs to be generated by hand 

using a reference application

ÁStep 3: test and review the reference application
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SMART-Microsoft DSLs

Data sources Services

Presentation layer

Business layer

Data layer

Utilities

Users

User Interface components

User Processes

Service Interfaces

Business WorkflowsBusiness Processes

Data Access Logic Components

Service Agents

S
e

c
u
rity

O
p

e
ra

tio
n
a

l M
a

n
a

g
e

m
e

n
t

C
o

m
m

u
n
ic

a
tio

n

Data Service Agents

Business Classes

Shared

DTO

View DTO

O
rd

in
a

D
S

L
 S

p
e

c
ific

 F
ra

m
e

w
o

rk
s

O
rd

in
a

 C
o

re
 F

ra
m

e
w

o
rk



Refine and Divide 2

ÁReference application is divided it into:

ÅPart of code is static 

ÅČ put into framework

ÅPart of code is dynamic 

ÅČ generate code from a DSL

ÅČ or é keep writing the code by hand

ÁTradeoffs to be made:

ÅComplex framework needs less generated code

ÅWhat we are used to when writing code by hand

ÅCase distinction inside the framework

ÅLess complex framework needs more generated code

ÅCase distinction by the code generator
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SMART-Microsoft DSLs
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Define

ÁDefine the concepts that you need in your DSL to generate the 

required code

ÅFocus on concepts above programming language level

ÅStoryboard the models

ÅKeep a DSL small and simple

ÅKeep models for a DSL small

ÅAllow separate models to have references

ÅAllow validation of references

Åé

ÁFor each concept in your DSL:

ÅIdentify the code that needs to be generated

ÅAdjust the concept (and its properties) to ensure you can 

generate this code
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SMART-Microsoft DSL

Generic

Framework

Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

<@Page />

<HTML>

<BODY>

Hello World

</BODY>

</HTML>

Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

CREATE TABLE MyTable

FIELD1 int

FIELD2 varchar (50)

<Mapping>

<Class>

<Table>

</Mapping>
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Build

ÁDevelop the domain model

ÁDevelop the presentation and tool model

ÁWrite the code generation templates

Á Identify Code generation patterns

ÁNever change generated code, only extend it

ÅDesign extension points in generated code

ÅUse patterns like abstract base class + partial concrete subclass

ÁDevelop iteratively

ÅAdjust DSL concepts, generated code and framework based on 

the understanding you get
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SMART-Microsoft DSL Extensibility
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FrameworkPartial Class MyClass

{

public string YourTurn ()

{

return ñYour worldò;

}

}

Partial Class MyClass

{

public string YourTurn ()

{

return ñYour worldò;

}

}

Partial Class MyClass

{

public string YourTurn ()

{

return ñYour worldò;

}

}

Plug-in

Plug-in
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Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

<@Page />

<HTML>

<BODY>

Hello World

</BODY>

</HTML>

Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

Class MyClass

{

public string Hello()

{

return ñHello worldò;

}

}

CREATE TABLE MyTable

FIELD1 int

FIELD2 varchar(50)

<Mapping>

<Class>

<Table>

</Mapping>



Build

We found that the DSL Tools were not enough é we added:

ÁNDIP = Non persistent Dsl Information Provider

ÅTo allow references between DSMs

ÅValidation

ÅIntellisense / picklists

ÅRefactoring

ÅChange propagation

ÁAutomatic code generation

ÅDSL Tools only has a ñrun all templates actionò

ÅWe incrementally generate code (per DSM) when the model is 

saved

ÁOne template per model type (not per model!)

Áé
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SMART-Microsoft DSL

Generic

Framework
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public string Hello()

{

return ñHello worldò;

}

}
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{
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}
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