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Since its emergence, software engineering, has trie d to 
improve by becoming more abstract.

“The entire history of software engineering is one

of rising levels of abstraction.”
Grady Booch
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MDD is considered the next step in software enginee ring 
as it raises the level of abstraction on the next l evel.

Bits&Bytes Bits&Bytes Bits&Bytes Bits&Bytes Bits&Bytes

Assembler Assembler Assembler Assembler

C C C

C++ / Java C++ / Java

MDD

Evolution of software engineering

Le
ve

l o
f a

bs
tr

ac
tio

n



IBM Symposium 2009

5

However, previous efforts have not succeeded in 
achieving real gains in productivity. How can MDD 
succeed?
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Source: Software Productivity Research & Capers Jones, 2002
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MDD can succeed by shifting the focus from the 
technology level to the domain level.
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Focusing on the domain level is essential as it con tains 
the important parts of a software system. 

Code

Schematic, repetitive code

Business logic codeDomain logic code

Generic
Code

(Framework,
Library)

Approximately 70% of the code of a typical enterprise application
is infrastructure related and developed manually.

Source: Stahl und Voelter, Modellgetriebene Software-Entwicklung, dpunkt Verlag, 2005
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Thus, what is Model Driven Development all about?

§ MDD is about raising the level of abstraction

§ MDD is about becoming domain-specific

§ MDD is about programming with models

§ MDD is about automating routine tasks

§ MDD is about generating models

§ MDD is about generating code
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MDD promises to improve software development in the  
following areas.

§ Software complexity
§ MDD abstracts from software platform and technology specifics

§ Software productivity
§ MDD increases level of automation by automating routine tasks

§ Software quality
§ MDD improves software quality by generating complete 

structures of software systems according to the defined 
architecture

§ Software adaptability
§ MDD enables change by specifying changes on a higher level 

and applying them through generation
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With MDD the number of manually maintained source c ode 
decreases significantly.
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Source: Stahl und Voelter, Modellgetriebene Software-Entwicklung, dpunkt Verlag, 2005
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Adopting MDD is challenging as it implies changes t o the 
way software is engineered.

Model
Driven

Development

ToolingProcesses

Skills
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§ Replacement of 18 existing host based key back office applications

§ Development of applications with geographically separated teams

§ Maintenance of the applications for several years

Project background
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§ Avoid development of 18 applications with potentially 18 different 
architectures

§ Consider organizational aspects and geographical separation of 
project team

§ Achieve maintainability and extensibility of the applications

§ Assure traceability of requirements

§ Consider short development time

§ Respect complexity of applied platforms and technologies

Architectural Challenges and Requirements
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§ Develop the applications based on a common architecture

§ Establish a common language understood and applied by everybody

§ Define a common designing and programming model

§ Let designers and programmers focus on the domain logic

§ Embed meta data in the implementation artifacts

§ Provide a framework supporting the complete development cycle

Architectural Approach
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§ Define a common architecture
§ Identify MDD areas in the architecture
§ Define a Domain Specific Language
§ Define modeling guidelines
§ Develop a reference implementation
§ Define transformation rules
§ Provide tool support
§ Define programming guidelines
§ Coach and educate designers and developers

Implementing MDD involves following activities
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§ Defines common component 
types

§ Defines responsibilities of the 
common components

§ Defines relationships between 
the common components

§ Defines base services 
commonly used by all 
applications

§ Represents an architectural 
meta model
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Define a common architecture
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Identify MDD areas in your architecture
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§ UML profile defines stereotypes for the different component, class 
and operation types

§ Stereotypes are enriched with custom properties
§ Constraints can be defined in the UML profile (e.g. using OCL)
§ Stereotypes are applied during component and class modeling

Define a Domain Specific Language (DSL)
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§ Rich implementation models (source code) require rich 
platform independent models (PIM)

§ PIM elements must be annotated with UML stereotypes 
and tagged values

§ PIM must be complete

§ Naming and modeling conventions are required

Define modeling guidelines
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Develop a reference implementation
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Define transformation rules
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§ Seamlessly integrated into the normal development tools and 
development process.

§ Leverages RSA:ês Transformation API

§ Leverages RSA:ês Java Emitter Template (JET) support

§ Applicable on whole models or single model elements

§ Generates and regenerates implementation artifacts

Provide tool support
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UML/EMF Model

IBM/RSA Transformation API

Transformation
Rule

Transformation
Rule

Transformation
Rule

Transformation
Rule

Artifact
Template

Artifact
Template

Artifact
Template

Artifact
Template

Artifact
Template

Artifact
Template

Transformation Provider

Artifact Artifact Artifact Artifact Artifact Artifact

own -JMerge

RSA Transformation Plug-in Concept
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§ Enforces the architectural structure and naming conventions 
§ Considers the dependency relationships between components
§ Generates complete implementation artifacts
§ Generates implementation artifacts with user code sections
§ Generates Data Access Objects with persistence logic
§ Embeds cross cutting concerns in the code
§ Generates RSA Java projects and their dependencies
§ Generates configuration files

Capabilities of the MDD plug-in
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/**
* <!--begin-user-doc-->
* TODO_GEN add method comment here
* @param pPvAddressMasterAE TODO_GEN add parameter de scription here
* @return TODO_GEN add description here    
* <!--end-user-doc-->
* loadAddressMaster
* @uuid (_g38M8PK-EdmepdvZoJQQTQ)
* @generated "1.0.5/Nov 2, 2005 7:51:10 AM"    
*/

public void loadAddressMaster(IPvAddressMasterAE pPv AddressMasterAE)
{

if (isDebugEnabled()){
logDebug(IXxxxConstants.MSG_METHOD_ENTRY, …);

} // End If
// begin-user-code
// end-user-code

if (isDebugEnabled()){
logDebug(IXxxxConstants.MSG_METHOD_EXIT, …);

} // End If
} // End of Method - loadAddressMaster

Define programming guidelines
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Benefits and Lessons Learned

§ Architecture could be enforced
§ Development productivity increased
§ Infrastructure code and configuration could be generated completely
§ Expressiveness of source code increased
§ Designers and developers focussed on business logic
§ UML models became actual living work products
§ Training and continuous mentoring is essential
§ MDD platform development is a substantial effort



IBM Symposium 2009

29

If you have further questions please contact

Oliver Vogel
Senior IT Architect

IBM Global Business Services Switzerland
Vulkanstrasse 106
CH-8010 Zuerich
Switzerland
Tel: +41 58 333 3357, 
Mobile: +41 79 756 22 90
Fax: +41 58 333 33 57
eMail: oliver.vogel@ch.ibm.com
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