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Not a objective for today’s talk

Complete process or approach how to Complete process or approach how to 
establish (Lean) MDD

Introduction of a concrete tool

Making significant steps to compare MDD 
with Toyota‘s Lean approach
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Objectives from today’s talk

Presenting tips and tricks for doing MDD 
���� (or just working with models) better����

Introducing the basic ideas from Lean MDD 
by examples and principles����

Experiences from using and establishing 
����
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Experiences from using and establishing 
MDD approaches����



MDD – what is it?

The story from Case-Tools, MDD, MDA, MDSD…
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…with the promise for „Faster and higher quality soft ware development”

Core elements of MD* are formal models and 
generators
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Lean Model Driven Development

From MDD to “Lean MDD”
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Novak’s rule
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Lean MDD is a special form of MDD, which reduces th e amount of modeling 
through consequent standardization but still results  in a high degree of 
generation.

Lean MDD – a definition

Lean 
MDD

Standard-
ization

FormalizationAbstraction
MDD

Centralization

9Copyright © 2011 Accenture  All Rights Reserved.



Basic concepts for common parts, models for variabl e parts

Standardization and centralization as starting 
point for Lean MDD
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Common trade-off in MDD

Modeling constraints limit the solution space, e.g.  Pixel- vs. GridLayout

Standardization

Simplicity 
by

fixed and common 
values

Standardization
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Complexity 
by 

configuration and 
parameters

Variability / Flexibility



Architecting towards Models

Modeling in general
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A Java class for accessing customer information

Abstractions – a basic principle behind 
successful MDD (1/3)
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The really relevant set of data

Abstractions – a basic principle behind 
successful MDD (2/3)
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Still technical syntax, but shorter

Abstractions – a basic principle behind 
successful MDD (3/3)

class CustomerInfo

entity CustomerInfo
(id = CUST_ID, sequence = CUST_SEQ) {
String emailAddress

(notNull, lenght = 128)
}

class CustomerInfo
attr_accessor :cust_id, :emailAddress

end
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Graphical, textual or form -based modeling or a combination?

There are many ways “to model”

Nachricht verfassen

«Eigenschaften»

Titel
Marginalspalte
Einführungstext
Ihre Nachricht
Empfänger : Sonderausgabe Interner Link oder
Text
Betreff
Nachricht
Link zum Bewerberprofil
Link zum Stellenangebot

View „Nachricht verfassen“ uses 
InputView {

title„XYZ “;
Generator

16

«Operationen»

initialisieren
Navigation
Zurück zur [aufrufenden Seite]
Contentbereich
Empfänger
Schalterzeile
Nachricht senden // Hauptfunktion

Link zum Stellenangebot

Abbrechen

title„XYZ “;
introduction „Here you …“;

Area „Ihre Nachricht“ {  
input field „Betreff“;
input field „Nachricht“ long;
...

}

Generierte Artefakte
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1:1 view – model and corresponding (complex) metamod el

Metamodels get complex and hard to read

Concrete model

Metamodel
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Taken from http://www.voelter.de/data/presentations/metamodell ing-paper.pdf , Markus Völter



You might have noticed that – but did you notice the  consequences?

Textual models are code!

Handling 
Code

Continuous 
Integration

Coding 
styles and 
guidelines

Tooling for 
refactoringVersioning

Scaling and 
inter-

connections
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Code
Best 

practices / 
tutorials

Quality-
checks (see 

PMD, 
Checkstyle)

“model 
reviews”

Pattern / 
building 

blocks for 
re-use



Wadler’s Law of language design
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Modeling in general

• Start with Domain-Driven-Design
• Conceptual model with terms

DO‘sDO‘s

• Don’t start with meta models
• Don‘t forget your target audience
• Model implementation instead abstraction

• Conceptual model with terms
• Ubiquitous Language
• Communicate with examples
• Find abstractions

DONT‘sDONT‘s
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Architecting towards Models

Modeling the user interface
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MDD within the user interfaces

What‘s challenging?
_ Enhanced UI guide
_ UI templates / pattern_ UI templates / pattern
_Abstract interface objects
_ Data model enrichment
_Multi-channel UIs

What‘s standard?
_Project style guide (incl. usability)
_Client style guide
_Building blocks (COTS)
_Message types and styles
_Navigation
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An “Enhanced UI guide” builds upon 
standardization and centralization

• Centralize common parts <-> variable parts

Contents are similar to a style guide – but more comprehe nsive

Mr.

Ph.d.

Fred

Frankenstein

31.12.1900

• Pre-defined layouting strategies – no pixel layout!
– Fluid, Grid, in two columns, …

• UI templates for interaction
– Master-detail, wizard, view-less
– aligned to CRUD actions, e.g. Standard-Buttons
– Template properties: wizard with overview page, persistence behavior
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• Abstract interface objects and concrete interface objects
• Dependency from data model properties: data type, length, item amount
• Example UI snippets

– Icons
– Examples for Concrete interface objects (see Bodart et al, 1994)



Conceptual user interface patterns (Pedro J. Molina)

Think in these patterns as abstract building-blocks  easy to plug and connect to 
compound complex UIs

• They are like User Interface Patterns - main concern is user interaction. 
• They are Conceptual Patterns as opposed to Design Patterns due to they are more 

abstract in the way they are near to the domain model than to the user interface
• Keeping design concerns and platform choices to be done in later phases. 

For the sake of understandability the patterns are arranged in three levels:
• User access
• Interaction units
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• Interaction units
• Elemental Patterns

See http://pjmolina.com/cuip/



Preparing to design multi-channel UIs

Abstract Interface objects Concrete IO for Web CIO HTML

The abstract interface objects are technology indep endent and map to a CIO

Interaction Unit Form HTML Page

Action Button Button

Navigation Button, Link Link

Display attribute Labels Label

Display – attribute list Grid Table

Selection list Combobox Option, Radio, 
Checkbox, Multi list

Potentially free 
choice for 

modeler. May 
be influenced 
by data model
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Checkbox, Multi list

Exclusive Selection Radio

Multi-Selection Checkbox, Table

…

Bodart et al, 1994, A Model-Based Approach to Presen tation



Example: Providing a template/pattern library

Pattern 
explorer

To better understand 
the structure of the 
pattern, a graphical 
view of how the 
pattern would be 
instantiated is 
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instantiated is 
provided 



Platform independence is rarely of use, e.g. genera tion to different OS

Modeling for multi-channel UIs

MDSD on the iPhone, Heiko Behrens, itemis, Splash2010

Applause project: Cross platform mobile 
development toolkit consisting of a DSL for 
defining mobile apps and code generators for 
creating native apps for iOS, Android, Windows 
Phone 7 and Google App Engine.
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Summary

MDD within the user interfaces

• Use enhanced UI guide
• Start early with standardization

DO‘sDO‘s

• Modeling for different platforms: JavaFX, 
HTML5, Flex, Swing

• Start early with standardization
• Integrate GUI designer
• Limit freedom of domain specialist in favor 

of usability and consistency

DONT‘sDONT‘s
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Architecting towards Models

Modeling the middle tier: business logic
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MDD within the business logic

What‘s challenging?
_Execution flow template
_80:20 language design_80:20 language design
_Semi formal approach
_Regions

What‘s standard?
_Nothing
_Basic Services, Compound Services
_OCL
_BPMN, BPEL
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Analogy: Request-flow / -lifecycle within JSF

A template for standard execution flow within 
the architecture

http://www.ibm.com/developerworks/library/j-jsf2/fi gure2.gif
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Provide a common structure for execution flow withi n middle-tier 

A template for standard execution flow within 
the architecture

A simple execution template 
for a “modifying data flow”
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Summary

MDD within the business logic

• Standardize your execution flow

DO‘sDO‘s

• Don‘t re-invent Java, OCL, .Net, C#...
• There is no 100% code generation
• Don‘t overburden your functional people 

with a “programmed” specification

• Standardize your execution flow
• Modularize your business logic
• Use SOA patterns for layering and re-use
• Define a place for building blocks (library)

DONT‘sDONT‘s

with a “programmed” specification
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Architecting towards Models

Modeling the data model, persistence layer, …
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MDD within the data model

What‘s challenging?
_Validations
_Trigger
_Derived attributes

What‘s standard?

_Derived attributes
_Default values
_Example data
_Hierarchical data types

What‘s standard?
_Entities and attributes
_Basic data types
_Custom data types
_Functional data types
_Company wide data types
_Codestable support

35Copyright © 2011 Accenture  All Rights Reserved.



Basic concepts within a data model

Fixed number of basic data types Snippet from data model

Enumeration/list data types

Additional functional data types

Typing
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Rule: 
IF Budget > 10000 
AND sponsor ==  EMPTY 
Error: „Please specify…“

ON CREATE DO 
// send Email to event moderators



Enhanced data modeling

• Derived attributes
– Make sponsor a transient attribute, e.g.

If Budget > 10000 then „Mary Ann“ else „Pete“

• Create new data types by using other data types or inheritance
– EventAddress (whole world) vs. CompanyBuildingAddress (Germany)

• Default values
view
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• Default values
– Helpful when you use factory approach to instantiate objects
– Factory sets default values for attributes after object creation

• Example data
– Define real data for your attributes, e.g. for use with screenshots

data

store modify



Summary

MDD within the data model

• Experiment with enhanced data modeling 
concepts

DO‘sDO‘s

• Don‘t miss business people when talking 
about data (functional data model)

• Don’t forget building blocks / re-use / 
centralization within data model

concepts
• In a SOA-driven world integrate integrity 

checks into data model
• Combine test data approach with data model

DONT‘sDONT‘s

centralization within data model
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Lean MDD applied

Examples
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Models

Most applications are “data-driven” and contain 
simple to slightly complex processing logic

ServicesUser Interface

Functional Data Model

Physical
Data Model
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Models

The modeling languages rely on strong 
standardization concepts.

STANDARDIZATION execution flow

CENTRALIZATION of data and validations

STANDARDIZATION e-UI Guide

ServicesUser Interface

Reference
Architecture

Functional Data Model

Physical
Data Model
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User Interface modeling based on an e-UI guide
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The UI guide defines templates for a predefined set  of possible screen layouts

User Interface modeling based on an e-UI guide

instantiates
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UI specification with Eclipse tooling and xText / TM F

Lean MDD version using textual modeling
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Realized DSL editor features with xText

Input support (completion, …) Graphical view

JIT prototype Versioning
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Artifacts

Generate what you can!?
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OutputsModels

Generators access the models via a custom API 
and transform them into various file formats.

Standardization concepts

HTML

Custom
UML  Profile
Extensions

Generators

HTML

XML

Java

JSP

PDF

Transfor-
mationsTool-

API

Custom
API

Templates

PDF

Excel

…
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The formal approach enables a high degree of genera tion

Through advanced modeling concepts different 
results are generated

Requirements DSL editor

GUI & Screenshot Code Input TestframeworkSystem Spec (PDF)
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Example: Generated code in a Hibernate / 
Spring based application
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Technical architecture
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MDD within technical architecture

What‘s challenging?
_code integration_code integration
_model-refinement
_model-2-model transformations
_integrated versioning

What‘s standard?
_integration in architecture phase
_iterative development
_design architecture for generation
_reference architecture approach
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Start early and finish in time to avoid rework and delays

MDD is an architecture task

Analysis Design Development Test Roll out

Architecture phase

Analysis Design Development Test Roll out
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Balance complexity of model-consistency and audienc e-specific content

Disconnected modeling phases lead to in-
consistent models

Analysis

Design Dev

Test Roll out

Architecture phase

Analysis Test Roll out

Mapping

53Copyright © 2011 Accenture  All Rights Reserved.



Summary

Architecting towards an MDD approach

• Iterative 

DO‘sDO‘s
• Disconnect modeling phases
• Roundtrip engineering
• MDD not fully established while application 

development starts

• Iterative 
• Integrate MDD in architecture phase
• Design architecture for generation
• Integrate early – vertical prototyping

DONT‘sDONT‘s

development starts
• Using MDD in agile projects
• Forget configuration management
• Use “some” tooling
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Outlook
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Spring Roo – dynamic and integrated code generation

Isn‘t Lean MDD still too fat?
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Summary

“Models and generation” to improve software 
development

• Good models can improve development 
even without code generation

• Define model language and preserve 

DO‘sDO‘s

• Buy tool (without case study) and start MDD
• Re-invent the wheel
• Forget training and change management
• Believe you can reach your MDD goals

• Define model language and preserve 
integrity

• Go for a pragmatic approach
• Prepare a rough business case
• Provide value-add for all stakeholders

DONT‘sDONT‘s

• Believe you can reach your MDD goals
without experts
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