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Not a objective for today’s talk

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
MDD approaches
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Core elements of MD* are formal models and

generators

...with the promise for ,Faster and higher quality soft ware development”

Models Generators

Output artifacts

depefd on

Architecture

Functional Architecture Development Architecture Technical Architecture
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Novak’s rule

If automatic programming is to be
useful, the specification must be
smaller and easier to write than the
program would be if written ina
conventional programming
language.”

http:// www. cs.utexas.edu/users/novak/index.html

-l
g
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Lean MDD — a definition

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.
Standard-
ization

@Stracti(D @ GrmalizatiD

Centralization
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Standardization and centralization as starting

point for Lean MDD

Basic concepts for common parts, models for variabl e parts

Standardization and Centralization

lead to
. + Variable parts
Basic concepts define [ P
/ \ (meta models)
mapped to mapped to defline
Architecture Generators Models
describe describe
formal semi-formal/

free text
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Common trade-off in MDD

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

Standardization

Simplicity
by

fixed and common
values

Complexity

by
configuration and
parameters

Variability / Flexibility
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Abstractions — a basic principle behind

successful MDD (1/3)

A Java class for accessing customer information

Shuppressiarnings]  serial™ )

EEntity

#Tagble(nome = "CUSTOMER_INFO™)

public closs CustomerInfo implements Serializable {

#ld
e#GeneratedValue(strategy = GenerationType.S5EQUENCE, generator = "idSeq™)
ESeguenceGenerator(name = "idSeq”, sequenceMame = "CUST_SEQ”, allocaotion5ize = 1)

B olumn{nome = "CUST_ID", mullable = folse)
private 5tring customerld;

public void setCustomerId(String customerId) {
this.customerld = customerld;
1

public String getCustomerId() {
return customerld;
}

#Columnname = "EMAIL", nullable = folse, length = 128)
private 5tring emoilAddress;

public String getEmaoilAddress() {
return emailAddress;
1

public void setEmoilAddress{String emailAddress) {
String oldVolue = emailAddress;
this.eamal lAddress = emoilAddress;

firePropertyChaongedEvent " emai LAddress”, oldValue, this.emoilAddress);
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Abstractions — a basic principle behind

successful MDD (2/3)

The really relevant set of data

Entity
CUSTOMER_INFO
Customerlnfo
Id
sequenceMame = CUST_SEQ
CUST_ID

String customerld

EMATL nullable - false length - 128
S5tring emoilAddress
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Abstractions — a basic principle behind

successful MDD (3/3)

Still technical syntax, but shorter

entity Customerinfo
(id = CUST _ID, sequence = CUST_SEQ) {

Some DSL String emailAddress

(notNull, lenght = 128)

class Customerinfo
Ru by attr_accessor :cust_id, :emailAddress
end

Copyright © 2011 Accenture All Rights Reserved. 15



There are many ways “to model”

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

EE LE'jEtE Customer Details Bl properties 38 Tasks Console Bookmarks | Search | Prol
= UpdateCustomerDetails, emx * i
EI-E]- IUpdateCustomerDetails Fonird & <Model> UpdateCustomerDe
=¥ UpdateCustomerDetails1PFS )
h=' il:'din Profiles Appled Profiles;
Stereotypes ) - )
""" 7 out o Bon Mame I ‘Wersian I Re
@ Nachricht verfassen g e UpdateCustomerDetails2PFS A:‘“ s Basic 0
..... 8 in vanced Complete o
—— «Eigenschaften» i g out | Default a 1.
& Titel = p# UpdateCustomerDetailslFs PRI, 0 Lt
]  #@Magndspate | | § in e 1
voll (- (R R N . e T =
B | # lhre Nachricht
[T |4 Empfanger : Sonderausgabe Intemer Link oder /
Text
E gﬁ:ﬂ " View ,Nachricht verfassen” uses
e InputView
¥l | [# Link zum Bewerberprofil ﬁf““ P {
Wl [ Link zum Stellenangebot — title,XYZ %
«Operationen» introduction ,Here you e
—=+ | |# initialisieren ]
B & Navigation Area ,lhre Nachricht* {
' # Zuriick zur [aufrufenden Seite] input field ,Betreff*,
[F] 4 Contentbereich input field ,Nachricht” long;
# Empfanger
[ | # Schalterzeile — }
—= |4 Nachricht senden // Hauptfunktion — —
# Abbrechen ————F
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Metamodels get complex and hard to read

1:1 view — model and corresponding (complex) metamod el

Vehicle driver Person
plate - String name : String
type: String
drive() : void
Concrete model
L Metamodel
plateAttr: plateAttr
. UML::Attribute UML::Attribute
vehicleClass: name = "plate” name = "plate” personClass:
UML::Class type = "String” type = "String” UML::Class
name = "Person”

name = "Vehicle"

—»| UML::AssociationEnd [ | UML::AssociationEnd ——
UML::Attribute [

roleMame = "driver”

> driveOp: name = "name”
UML::Operation type = "String”

name = "drive”

type = "void”

Taken from http://www.voelter.de/data/presentations/metamodell ing-paper.pdf , Markus Volter
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Textual models are code!

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

// \\
e ~{ Continuous N
/ L\ Integration _ \
i/ Scaling and Coding \
inter- J - styles and !
\ connectlons - gwdellnes |
Pas /
\\H
/ ‘“\_’ / \
( Versioning | - ( Tooling for
H and“ng refactoring

\ / Code

o,
blocks for /—\ —V P !

- / : \/ A tutorials /
[/ i \ /

- ) Quallty-
‘“"’( “‘model ‘checks (see i]““i/
reviews” PMD, /
\ & Checkstyle)
\\
\\\ / \ //
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Wadler’'s Law of language design

e total time
in this list is
o the power of

In any language design, th
spent discussing a feature
proportional to two raised {
its position.

[Position / Feature]
0. Semantics

1. Syntax

2. Lexical syntax
3. Lexical syntax of comments

ww.haskell.org/haskellwiki/WadIers_Law

http://w
# "'ﬂlr E k - *h' g R ""I:-‘F r
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Modeling in general

Copyright © 2011 Accenture All Rights Reserved.

Start with Domain-Driven-Design
Conceptual model with terms

Ubiquitous Language

Communicate with examples

Find abstractions

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

llllllllllll

™
Mt Dinrerh o WALl DRECTE |
[ L] ancapanin vl

onmpsulme WR  ancapulate Wit
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MDD within the user interfaces

What's challenging?

__ Enhanced Ul guide

__ Ul templates / pattern
_Abstract interface objects
_ Data model enrichment
_Multi-channel Uls

What's standard?

_Project style guide (incl. usability)
_Client style guide
_Building blocks (COTS)
_Message types and styles
_Navigation

Copyright © 2011 Accenture All Rights Reserved. 22



An “Enhanced Ul guide” builds upon

standardization and centralization

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

» Centralize common parts <-> variable parts Persénliche Informationen

* Anrede | _"J

Titel

* Pre-defined layouting strategies — no pixel layout!

|
* Yornamse |
|

— Fluid, Grid, in two columns, ... R
* Geburtsdatum | E
O‘F.MM.JJJJ)
Ul templates for interaction | wetter || zurscic | spsrecnen |

— Master-detail, wizard, view-less
— aligned to CRUD actions, e.g. Standard-Buttons
— Template properties: wizard with overview page, persistence behavior

» Abstract interface objects and concrete interface objects
* Dependency from data model properties: data type, length, item amount
« Example Ul snippets

— lcons

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

Copyright © 2011 Accenture All Rights Reserved. 23



Conceptual user interface patterns  (pedro J. Molina)

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

* 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

» Elemental Patterns

See http://pjmolina.com/cuip/

Copyright © 2011 Accenture All Rights Reserved. 24



Preparing to design multi-channel Uls

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

Concrete 1O for Web ClIO HTML

Abstract Interface objects

Interaction Unit Form HTML Page
Action Button Button Potentially free
Navigation Button, Link Link mggzil‘;?_ f,‘\)/lray
Display attribute Labels Label Sfégt':?:gggl
Display — attribute list Grid Table
Selection list Combobox Option, Radio,

Checkbox, Multi list
Exclusive Selection Radio
Multi-Selection Checkbox, Table

Bodart et al, 1994, A Model-Based Approach to Presen tation
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Example: Providing a template/pattern library

\

=5 Deslgn Pattern

=& Dialog Processes / Pattern
EgScreen Rendering explorer

= Screen Validation /

¢ Sorting

[+

BH—EH B

. Redirection

[#

= Paging

3]

= Filtering

-Rendering Engine Business Workflow Dialog mngine TO bette run d e rStan d

the structure of the
° , |y e / pattern, a graphical
[> Gk o sxand ol % view of how the
/ pattern would be
V Clckocalaos s Instantiated is

Drop Field here prOVided
¥ Click o colapse contols

Kem Drop ltem here

\_5

Dueruiew] Short Description |

A

Copyright © 2011 Accenture All Rights Reserved. 26



Modeling for multi-channel Uls

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

Entity —'t

Data Provider tableview Bloolist(Blogltem[] items) {
title= “itemis blog’
Tab bar section {

cell Subtitle foreach items as 1 {
Tab bar button text= 1i.author
detoils= 1.title
Table view image= (“http:  blogs.itemis . dafwp-content/
themes 1 temis-WP-Themephotos/" urlconform{i.author)

View title View title

Table view

} ) Table cell
Table cell

action= BlogDetails(i)

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

Tab bar

MDSD on the iPhone, Heiko Behrens, itemis, Splash2010

Copyright © 2011 Accenture All Rights Reserved. 27



MDD within the user interfaces

Summary

« Use enhanced Ul guide

 Start early with standardization

 Integrate GUI designer

 Limit freedom of domain specialist in favor
of usability and consistency

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

Copyright © 2011 Accenture All Rights Reserved. 28






MDD within the business logic

What's challenging?

__Execution flow template
_80:20 language design
_Semi formal approach
_Regqions

What's standard?

_Nothing
_Basic Services, Compound Services
_OCL

_BPMN, BPEL

Copyright © 2011 Accenture All Rights Reserved. 30



A template for standard execution flow within

the architecture

Analogy: Request-flow / -lifecycle within JSF

7

Festore
Wi

Apply request :
values :

Process
validations | ¥

Update model
values

Invoke
application

{

esponse> =

Fender
response

http://www.ibm.com/developerworks/library/j-jst2/fi

Copyright © 2011 Accenture All Rights Reserved.
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A template for standard execution flow within

the architecture

Provide a common structure for execution flow withi

A simple execution template
for a “modifying data flow”

Copyright © 2011 Accenture All Rights Reserved.

n middle-tier

User interaction

FRONTEND

Display

&

k4

Check access rights ‘

Prepare retum values

I 3

S

Evaluata data &
process validations

<

Perform operation ‘

!

Trigger

BACKEND

32



MDD within the business logic

Summary

Copyright © 2011 Accenture All Rights Reserved.

Standardize your execution flow
Modularize your business logic

Use SOA patterns for layering and re-use
Define a place for building blocks (library)

Don‘t re-invent Java, OCL, .Net, C#...
There is no 100% code generation
Don‘t overburden your functional people
with a “programmed” specification

33






MDD within the data model

What's challenging?

_Validations

_Trigger

_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

Copyright © 2011 Accenture All Rights Reserved. 35



Basic concepts within a data model

Fixed number of basic data types ~

e @ we @ wee @)
Enumeration/list data types

Country_COU . Region REG_ .
T T

Additional functional data types

Address GOT ﬁ |

N
>

whttributes Name_GDT 0

" o Street: TERT whittribute s

! 1 Second_Address_Line TEXT |13 # Farm Of Address
@ # Postalcode: TEXT O Titel

" o Town: TEXT i@ # Forenarme

@ # Suburb: TEXT @ # Sumame

@} # Country: Country_COU_CT «Dperationens

¢ i# Region:Region REG CT
&
V|
V|
V|

#H TownlD:INTEGER

wOperationens
second_Address Line wvalidatord)
Fostalcode Region Town_validator)
otreet House walidator() —/

Copyright © 2011 Accenture All Rights Reserved.

Snippet from data model

Event g
wittribute

@t /N EventID: INTEGER

Typing

@t /A Sumrmary TEXT[1..100]
&} # Budget:INTEGER

@1 # Sponsor:Mame_GODT
@} Address:Address_GDT

& # Valid: Timeframe_GDT

@
@
@
@
@
@
wOperationens
A Input_validator)
LA Budget Sponsor validator()
y,| ?end_New_Event_Mail(]

T 1
Rule:

IF Budget > 10000
AND sponsor == EMPTY
Error:  ,Please specify...”

ON CREATE DO
/I send Email to event moderators

36




Enhanced data modeling

Event

awhttribute s

e Derived attributes 19 /A\ EventID:INTEGER
. . 2 /M Summary TEXT[1..100]
— i@ # Budget: INTEGER
Make sponsor a transient attribute, e.g. O e e T

i @ Address: Address_GOT
i@ # valid: Tirmeframe_GOT
If Budget > 10000 then ,Mary Ann* else ,Pete”
B Input_validator()
A Budget Sponsor_validator()
B Send_Mew Event_Mail()

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

view
» Default values
— Helpful when you use factory approach to instantiate objects
— Factory sets default values for attributes after object creation data
store modify

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

Copyright © 2011 Accenture All Rights Reserved. 37



MDD within the data model

Summary

Copyright © 2011 Accenture All Rights Reserved.

Experiment with enhanced data modeling
concepts

In a SOA-driven world integrate integrity
checks into data model

Combine test data approach with data model

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

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

38






Most applications are “data-driven” and contain

simple to slightly complex processing logic

Models

User Interface Services

Functional Data Model

-
Physical
Data Model

Copyright © 2011 Accenture All Rights Reserved. 40




The modeling languages rely on strong

standardization concepts.

Models

Reference STANDARDIZATION e-Ul Guide STANDARDIZATION execution flow
Architecture

User Interface Services

CENTRALIZATION of|data and validations

Functional Data Model

Physical
Data Model

Copyright © 2011 Accenture All Rights Reserved. 41




User Interface modeling based on an e-Ul guide

0| «Maskes
E Konto anlegen

| — Persdnliche Informationen

% f F'er;u’jr;liche Informationen T % Anrede
drvede ——— '

A Titel Titel

A Wornarme

:i MNachnare * Vorname
 Geburtsdatum \

|| Schalterzeile * Nachname

b i iter

b Zurtick * Geburtsdatum
b sbbreden (TT M. JJ LT
Lo Weiter( ) \\

o Zuriiekl )
o2 Abbrechent )

‘ Wener | [Eurﬂck | | Ahhrﬂchen--l
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User Interface modeling based on an e-Ul guide

The Ul guide defines templates for a predefined set of possible screen layouts

b | «Maskes

! Konto anlegen | «Schablones
— = Schritt
lL_=,iJ Personliche Informationen
I Anreds b Weiter
A Titel b Zuriick
A Waorname v sbbredhen
ﬁ‘ Machname instantiates B}
LGehurtsdath """""""" > ,ﬁa Weiter( )
| Schalterzeile s Zuriick( )
) Weiter 2 Abbrechen( )
e Zuriick

b ahbredhen

%Weiter{ ]
e Zuriick( )
=2 Abbrechent )
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Lean MDD version using textual modeling

Ul specification with Eclipse to

oling and xText/ TM F

(8 e e i e bbbt ok G O e S G S
B OB G et Duet e e 0%

- =) -

T s rmgmes b Tems eedtveuwy | P bagestery [ glerg

2 oaws . -\--U.
e

e e —

7 Pewuntente

LR e

e Ba b, B Veifassen
Tetel Baha okt wwg [ aseen
ettt DhaeBachs LRt Hated  Thew Bache e
Aatos Tap!fernge: iBewnibe mame
el Tag e amerigral
Amton Pevreff (Bacha | e mach | R onde ol !
e L
aaten Dok htantest Bk Bt ek Rt ant et
Ll Waha | oht mple sl kg
At en Lind e, snamguivet (Bacla bR B0 10 | et P By {1
libel ik e Ve, | enamguiod
At LRa et e el tew e s o el Ve e leust ee
e _‘:I
ﬂ .
e N = _ et O
Nachricht verfassen B
e Nachnicint LRl S
o i
| ——
e ol
W b
| oo -
Sl gt
4
- - - -a
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Realized DSL editor features with xText

b et
gy AL

———y

i
'r%ﬂl

® Pyt e 8 bt

l.um1-_£.|u|

by B e
-

JIT prototype

Copyright © 2011 Accenture All Rights Reserved.

Referenzmaske...
Suchkriterien

1= suchbegriffe ! Suchb...
= Suchbeqriffez ; Chec...

Schalterzeile

= sSuchen : suchen
= Zurueck

Su
wchgdtndern

Referenzmaske...

Schalterzeile
= sucheAendsrn @ Suc,..
I= Zurueck

Graphical view

G P - b e 18]
Vimee femmiam (1] et | i |
—_— . e | R B b gt b
Gmeasilemg Vi e o vin et

Versioning
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Generators access the models via a custom API

and transform them into various file formats.

Models

IMODELING
LANGUAGE

Custom

UML Profile
Extensions

Standardization concepts

Generators

Tool-
API

Copyright © 2011 Accenture All Rights Reserved.
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Transfor-
mations

Apache POI

Outputs

HTML

XML

Java

JSP

PDF

Excel

47




Through advanced modeling concepts different

results are generated

The formal approach enables a high degree of genera  tion

System Spec (PDF) GUI & Screenshot Input Testframework

Copyright © 2011 Accenture All Rights Reserved. 48



Example: Generated code in a Hibernate /
Spring based application

Flow Conf,

JSP Parts Ctrl. Extension

JSP Taglib |

Front-End-Framework

Validator
(Data Access }

- Fully generated

Scaffold generated

Implemented manually Back-End-Framework

Copyright © 2011 Accenture All Rights Reserved. 49






MDD within technical architecture

What's challenging?

_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

Copyright © 2011 Accenture All Rights Reserved. 51



MDD iIs an architecture task

Start early and finish in time to avoid rework and delays

Architecture phase K

Design Development Test

Copyright © 2011 Accenture All Rights Reserved. 52



Disconnected modeling phases lead to in-

consistent models

Balance complexity of model-consistency and audienc e-specific content

Architecture phase K

Test

\\ ,ll
N - 1
Mapping /
N, 4
N, \\ ,I
\~~ 'I
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Architecting towards an MDD approach

Summary

Copyright © 2011 Accenture All Rights Reserved.

lterative

Integrate MDD in architecture phase
Design architecture for generation
Integrate early — vertical prototyping

Disconnect modeling phases

Roundtrip engineering

MDD not fully established while application
development starts

Using MDD in agile projects

Forget configuration management

Use “some” tooling
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Isn‘t Lean MDD still too fat?

Spring Roo — dynamic and integrated code generation

vigator 23\\_% = B[] Customerjava &3

|[ B Customer_Roo_ToString.aj 33\

1 package riga.mymodule.domain;

-
£

6@ e~

BRooEntity(talle = "CUSLSMER

idgn rfield = "customerId™)
@RooToString
@RooJavaBean

(B e |

17

186

19

rmodule 20
domain 121 private String firstName;

[J] Addressjava %22
ﬁ Customer_Roo_Configurat 23 private String lastName;

. . | 24
B Customer Roo_Entity.a) 525 private Address address:

A Customer_Roo_JavaBean.a
#) Customer_Roo_ToString.aj

i

< | n

m

[§) Customer.java

Customer_Roo_Entity.aj 33\

21 privileged aspect Customer_Roo_Entity {
22
® 23 declare ftype: Customer: EEntity;
24 —
¥ 25 declare @type: Customer: (Table(name = "CUSTOMER")
26
272 @PersistenceContext
¥ 2z transient EntityManager Customer.entityManager;
29
308 BId
31 @GeneratedValue (strategy = GenerationType.AUTO)
32 @Column (name = "customerId"”)
¥ 33 private Long Customer.customerId;
34
358 @Version
36 @Column (name = "version")
e - . - ~ .

00000000 0m

gpoopooooao

c|

@® // WARNING: DO NOT EDIT THIS FILE. THIS FILE IS MANAGED

4 package riga.mymodule.domain;

=]

& import java.lang.String;

g privileged aspect Customer Roo_ToString {

9

®10s public String Customer.toString() {
11 StringBuilder sb = new StringBuilder():

2 sb.append ("FirstName: ").append(getFirstName())
13 sb.append ("LastName: ").append(getlLastName()).a
14 sb.append ("Address: ").append(getAddress()):

15 return sb.toString();
16 }
1‘.

g 1

19

< | m »

A Customer_Roo_JavaBean.aj 33 Ny

9 privileged aspect Customer Roo_JavaBean {

®11: public String Customer.getFirstName () {
12 return this.firstName;
13 }
14

15 public wvoid Customer.setFirstName (String firstlame)
16 this.firstName = firatlame;
17 }
18

®195 public String Customer.getlastName() {
20 return this.lastName;
21 }

Copyright © 2011 Accenture All Rights Reserved.
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“Models and generation” to improve software

development

Summary

Copyright © 2011 Accenture All Rights Reserved.

Good models can improve development
even without code generation

Define model language and preserve
integrity

Go for a pragmatic approach

Prepare a rough business case

Provide value-add for all stakeholders

Buy tool (without case study) and start MDD
Re-invent the wheel

Forget training and change management
Believe you can reach your MDD goals
without experts

57






