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Productivity Gains in SE

® Methodologies
SADT

Fusion

OMT

Booch

Catalysis

RUP

Fondue

SEAM

Made possible/necessary
thanks to/because of
evolution of hardware...

® Abstraction
Technlques

* Punched Cards

Assembly Code

Functional / Procedural
Programming
Object-Oriented
Programming

Patterns

Concurrent Programming
Component-Oriented
Programming / Middleware
Design by Contracts
Aspect-Oriented
Programming

Product Family Engineering
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Consequence: Production Gains

Complexity
(LOC) |
108 1959: ALGOL 1991:. CORBA
1963: COBOL
107 1983: ADA 83 GS
1997: AOP
106 1972: SmallTalk Nuclegs®lbmarine
Control 1994: GOF
108 1993: Booch 93
104 Compj 1976: SADT 1992: Catalysis
1992: Design By Contracts
1965 1975 1985 1995 2005
Age

Remark: A new paradigm needs around 10 years to be mature
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Major Lessons

® SE Best Practices

* Reuse / Develop for reuse

+ Refinement / Refactoring

* Prototyping

« Test / Verification / Validation

« Communication / Documentation

® Problems
* Requirements change
* Nokia: 50% changed after finalization ; 60% of them at least twice
- Platforms change
* OS, Languages, Databases, Middleware, ...
» Development technology change
« Compilers, Code generators, Frameworks, ...
* People change
» Especially for systems developed 30 years ago !
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Models

® Abstract away details
» Use paradigms rather than technologies
- Enhance productivity and production !

® Human friendly
- Different views of the same system

® Cheap to manipulate and maintain

® Models at any abstraction level
« Use cases, Business models, SDL, CCM, B, ...

Used most of the time for
® Documentation / communication
® Analysis
® Prototyping

Often drawings out of sync with (code) reality !
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Software Engineering

N2 bstraction
GQ)Q System
O@ System
@é System
S System
System Platform/s
Specificities
* Test * |teration #
 Validation e Level of Abstraction #
* Verification » Level of Detail
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SE with Models

Model Driven Engineering (MDE)

“From contemplative to productive”

Automation o Organizes abstraction
Transformation Qé\ System Model
Transformation S System Model
Transformation System Model
Transformation System »Model

System ~Model
Code |, Code GBneration
Generator
System ~ICode
 Test -~ GENERATION
 Validation — PROTOTYPING
« Verification — MODEL CHECKING
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Model Driven Engineering

R . p—
®Sysem | oo
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Model Driven Engineering

c S 1] [
Vo 2 TS Source } odel g Target
= 0 g Languages Transformation Languages
] ~ E (Metamodels) (Metamodels))
A A
<<confor|’:nsTo>> <<confor/§n:sTo>> <<conforr’:nsTo>>
C 1
O ’-57
=0
M1 _8 > .00_3, e
2— o
<
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Model Driven Engineering

-

235 Source Target
M2 .§§ Languages Languages

S Metamodels (Metamodel

A |
<<conforms

C 1

RS =

T O
M1 _S > .GO_J,

5 &

<
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Questions Raised

® \What language for describing
systems ?
« E.g. E-Banking
* From Use Cases...

e ...to Oracle Schema + EJB
+ JSP
« E.g. Subway
* From Use Cases...
* ... to Wireless JavaCard

® One unique language is not
enough !
- Domain Specific Languages
« Small languages
« Define YOURSELF the right
level of abstraction !

Domain Specific Modeling
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Questions Raised

Domain Specific
Modeling

Proliferation
of languages !

Support for language
engineering
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Language Definition M2

&N

o I

NN Concepts Meaning [
& A
)

T

Language
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Concepts Definition

Abstract Syntax

ModelElement

name : String

JAN

l

StateMachine

M2

Event
source .\ outgoing
trigger | 0..1
subvertex 1 *
" StateVertex ] . Transition <*H
A target incoming
PseudoState State .
«enumeration»
. l I | initial
container | composite Simple Final choice
0..1 State State State
.(l)ﬂ. © F. Fondement -17 - November 2007



Concepts Definition

Abstract Syntax

" trigger | 0..1
. Transition

«enumeration»
PseudoStateKind

initial
choice

:StateMachine

root

:CompositeState

M1

subvertex /

subvertex

target | closed:CompositeState

An (M1) sentence =>

:PseudoState :Transition
kind=initial :PseudoState | suljvertex
source kind=initial
source
:Transition
subvertex | / source —
:Transition
opened:SimpleState
target
target target
unlocked:SimpleState H
subvertex
source
‘Transition
‘Transition
source target

locked:SimpleState | subvertex

.(l)ﬂ. © F. Fondement
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Interface Definition

M2

Abstract Syntax + Concrete Syntax(es)

sm ::= "Statemachine™ IDENT compositeState

state ::= normalState | pseudostate

normalState ::= "initial"? (simpleState | compositeState)
simpleState ::= "State' IDENT

compositeState ::= "CompositeState IDENT? LCURLYBRACKET
(state | transition)* RCURLYBRACKET

transition ::= "Transition" IDENT? "from"™ IDENT
"to"™ IDENT (“on' IDENT)?
pseudoState ::= "FinalState™ IDENT | ""Choice™ IDENT

.(l)ﬂ. © F. Fondement
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Interface Definition M1

Abstract Syntax + Concrete Syntax(es)

sm ::= "Statemachine™ IDENT compositeState

state ::= normalState | pseudostate

normalState ::= "initial"? (simpleState | compositeState)

simpleState ::= "'State' IDENT

compositeState ::= ""CompositeState IDENT? LCURLYBRACKET

(state | transition)* RCURLYBRACKET

transition :-:= "Transition”™ IDENT? "from' IDENT
StateMachine Door “to™ IDENT (Yon™ IDENT)?
CompositeState{ pseudoState ::= "FinalState'™ IDENT | "Choice"™ IDENT

initial State opened
CompositeState closed {
initial State unlocked
State locked <= An (M1) sentence
Transition from unlocked
to locked on lock
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Interface Definition

Abstract Syntax + Concrete Syntax(es)

M2

Transition

SimpleState

Composite | FinalState
State

PseudoState
(initial)

PseudoState
(choice)

-event>

Crame
.

O

® |n practice
 Layout constraints
» User interactions

.(l)ﬂ. © F. Fondement
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Interface Definition

closed

unlocked J

lock

-

) unlock

()

Transition|SimpleState| Composite | FinalState | PseudoState | PseudoState
State (initial) (choice)
event= ® o o)
[ 1

M1

<= An (M1) sentence
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Meaning Definition QS

%

Abstract Syntax + Concrete Syntax(es) + Semantics

SC MM SC

D_
Interpreter

SC MM SC

Compiler

M2

SQL MM

® Research issue
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Language Definition

Abstract Syntax + Concrete Syntax(es

ModelElement

’ StateMachine

source outgoing

subvertex 1

* 1

target
L .

[ Pseudostate | [ state ]

kind : PseudoStateKind

incoming

=N 7N

Metamodel

PseudoState
(choice)

27?7 —

o

sm ::= “Statemach

state ::= normalState | p
??? : normalState :: "? (simpleState | compositeState)
= = = simpleState : State™ IDENT
compositeState : ""CompositeState« IDENT? LCURLYBRACKET
(state | transition)* RCURLYBRACKET
transition ::= "Transition” IDENT? "from™ IDENT "to"

IDENT ('on™ IDENT)?
pseudoState ::= "FinalState" IDENT | "Choice" IDENT

M2
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State of the art
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Strategy
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Typical Implementation

1

Abstract

Syntax <.
(Metamodel)] T 1 Templates
ANR A
«conformsTo ~ |

«conformsTo»

%, Code Generator

Model\

AnIrEg
Semantic  Compiler

analysis ~ compiler
«conformsTo»
Intermediate

H Grammar
tree

White: M2
Grey: M1
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Typical Implementation

1
Abstract

Syntax <.
(Metamodel) | Templates
AR A
«conformsTo» |

«conformsTo»

AnIrEg
Semantic  Compiler

analysis compiler :
Y weonformsTo»

H Grammar

Intermediate
tree

White: M2
Grey: M1
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Typical Implementation

White: M2

Grey: M1
1
Abstract
Syntax Kk
(Metamodel)
AN R
«conformsTo»
Mode
Semantic
analysis !
4 «conformsTo
H Grammar
Intermediate
tree
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Typical Implementation White: M2

Grey: M1
—
Abstract ® Concrete syntax tree and
Syntax ke i model
(Metamodel)| "7 1 Templates  Not connected !
«conformsToJ\ ; * Different nature !

—Hard to relate....

«confo'rmsTo»
= —Hand-coded...

Semantic
analysis

compller !
.«conformsTo»

O

Intermediate

H Grammar
tree
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Typical Implementation White: M2

1

Abstract
Syntax
(Metamodel)

NOR

«conformsTo»

(/BY AndroMDA

*, Code Generator

! Templates

Semantic
analysis

Intermediate

tree

«conformsTo

H Grammar

Grey: M1

® Code generation templates,
Grammar,

and Semantic analysis
* Double conformance !
—Double specification...
—Triple maintenance points...
—No automated coherence
proof...

.(l)ﬂ. © F. Fondement
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Specification Language Black: M3
i White: M2

Metalanguage — Pegum- «conformsTé Concrete G rey - M 1
Syntax

(Metamodel)

(e.g. MOF, KerMeta)

«confo}msTo» «conformsTo»
— —
Abstract Textual
S S Concrete
(Metamodel) Syntax Spec.
N W 1 N
e a
\\ ,’ |
«conformsTo» ! .
| N «conformsTo»
| '
| |
: l
|
——! -
Reversible
Model <—— Text <——= Text
Processor

® No concrete syntax
* Help yourself !

.(Pﬂ. © F. Fondement -33- November 2007




TCSSpec Metamodel

Inspired from re Action
1
® EBNF subiRule Rul ; o>
* Text structure 7 ule 1 ies ] | TCSSpec [@——
. subRules ‘
® Netsilon > :
. 1
{ordered} UbRule
Sequence Alternative
‘ conditions
Condition ~
0.1 etaClass
BooleanQuery Value
constraint A Class *
className : String | metaClgsses
0.1
™ - Feature
RuleRef | | PrimitiveValue | | ObjectRef container _
0.1 |className : String
feature | featureName : String foatures
identifier
.(l)ﬂ. © F. Fondement -34 - November 2007



TCSSpec Metamodel

Inspired from ref _ Action
. ?ldeEffec
star
® EBNF subRule Rul ; @ ————
- ule
® Netsilon N ! | TCSSPec j@——
. . subRules
* Model Navigation = Fle
. 7 >
{ordered} A UbRuUle
| [ [
Sequence Alternative Iteration ﬁl’emplate
‘ conditions T 0..1 Terminal
Condition
1.7 separator |terminal : String
etaQiass$
BooleanQuery Value \ 1\/m
c Clas$e, )
className : String | metaClgsses
0..1
) Feature
RuleRef | € PrimitiveValue ObjectRef .
sName : String
feature featireName : String foatures
identifier L
.(Pﬂ. © F. Fondement -35- November 2007



Prototypes: Sintaks
%I INRIA U ‘

HAUTE-ALSACE

UNIVERSITE &
Mulhouse-Colmar

1 1
Abstract Textual
Syntax Rttty Concrete

(Metamodel) Syntax Spec.

AR ZA

\\ // |

i \\ // :

\\ /’ I

«conformsTo» N ,/ '
| S / «conformsTo»

I \ , '

E \

Model Text

Y 4
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Prototypes: TCSSL Tools

1
Abstract
Syntax ...
(Metamodel)

AR
«conformsTo»

\ Jet «conformsTo»

— :
Abstract Textual . Code Generator
Syntax RSy Concrete !
(Metamodel) Syntax Spec&& ' 5
AN T A Model o Code
i \\\ ,// E *; E A
N s/ i NN Elpl
«conformsTo» N / | ArlrEes
] N / «conformsTo»

Semantic  Compiler

analysis compiler
«conformsTo»

I

1 N / 1

| N\ 4 I
\ 4 |

| \ ’

|

|

I

Reversible
Model <—— Text <—=| Text
Processor

Grammar

Intermediate
tree
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Conceptual differences

® TCSSL Tools (CEA)

* |[nstantiation ruIe°
e Create / sen nd create if not exists

 Auto-call o7 ~cording to inheritance hierarchy

* Avn! v ruIe
«p rule precedence
\ . (0 comparisons
? .terpreted as actions at analysis

® Sintaks (UHA)

 Test limited ‘0 specific queries

. Attﬂ"‘ “
6@ g of references

.(l)ﬂ. © F. Fondement -38 - November 2007



Question

Abstract g nilin

© Royalty-Free/Corbis
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Typical Implementation White: M2

Grey: M1
® Not adopted by industry yet
Abstract . I\_/IVC.With 2D graphical
— | Syntax libraries
Interaction Mapping - (MetaTodel)
N 5 «conformsTo»
i = v i
. |Representation
N Language ;
N T |
@ > Model
Meta-CASE F

DiagramJ Representation
Data
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Problems White: M2
Grey: M1
® Not limited to connection-based languages
® Reversible mapping
® \/ersatile representation language
® Clear representation data structure
® Library of reusable interactions

.(Pﬂ. © F. Fondement -42 - November 2007



Idea

White: M2
Grey: M1

.(l)ﬂ. © F. Fondement

1
Abstract
predefine | Syntax
interaction Mapping | (Metamodel)
library , A
A— v ‘\ «conformsTo»
uRepresentation y Graphical
Templates Syntax :
AT (Metamodel)
b N —"
B 5% v veenion Model
ISVG Renderer | ! E
«conformsTo» «conforméTo»
Diagram Representation
Data
-43 - November 2007



Graphical concrete syntax definition

® Concrete syntax model
and mapping

1
 Fixes concrete syntax : Abstract
fine - N>| Syntax
elements intgrac Mappmg I (Metamodel)
* Fixes relationship with library : A
abstract syntax — = conformsTo»
Representatio Graphical
Templates M ;grr‘;i)é o)
® Concrete syntax graphical - A i
. | :
design B DR o Model
* Fixes appearance 'SVG Renderer E
 Fixes layout constraints «conformsTo»A «conformsTo»
- Fixes edition facilities ’
 Fixes link with concrete
syntax model Diagram Represéntation
Data
.(Pﬂ. © F. Fondement -44 - November 2007



The Representation Language

® Render Vector Graphics
« Render “Terminal” Symbols
» As open as possible
® Controllable by an API (online rendering)
* Implementation for interaction library
* Possibility to specify variation points
* Mean to access the model
® Possibility to specify layout constraints

.(Pﬂ. © F. Fondement -45 - November 2007



The Representation Language

Render Vector Graphics
Not connection-based only
As open as possible
® Controllable by an API (online rendering)
* Implementation for interaction library
* Possibility to specify variation points
* Mean to access the model
® Possibility to specify layout constraints

SVG

.(Pﬂ. © F. Fondement -46 - November 2007



The Representation Language

Render Vector Graphics
Not connection-based only
As open as possible

Controllable by an API (online rendering)
Implementation for interaction library
Possibility to specify variation points

Mean to access the model
® Possibility to specify layout constraints

SVG + DOM

.(Pﬂ. © F. Fondement -47 - November 2007



The Representation Language

Render Vector Graphics
Not connection-based only
As open as possible
Controllable by an API (online rendering)
Implementation for interaction library
Possibility to specify variation points
Mean to access the model
Possibility to specify layout constraints

SVG + DOM + C-SVG

.(Pﬂ. © F. Fondement -48 - November 2007



Graphical concrete syntax definition

® Concrete syntax model

E—  Fixes concrete syntax
E&k Abstract
DOM ~—— N\ Syntax elements
interaction Mapping | \(Metamodel) * Fixes relationship with
" library : A abstract syntax
é“q’ — v «gonformsTo»
SVG Graphical
H|Templates\ -]  Syntax i ®
AW (Metamodel) ;
! ° —
B TR . Model :
'SVG Renderer ! 7 ’

«conformsTo»A «conformsTo»

Representation
Data

SVG
Document
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Concrete syntax model o

contains()
Abstract Mabbi Graphical connects()
apping nearby()
Syntax Syntax overlaps()
s & _|me |dm ” 0 » JA\
2 g Transition TransitionDM -é SVGTransition|---------1-------------
§ é 1 1 1
= 1
«conhectsy SVGArrowEnd f1------------4
start
1
«connects» SVGArrowEnd Ft-------------
end
1
((ne"|by” SVGText F-4----"-—--"---
event|text:String
2 qg’ Simple|me dm| Simpl \{O
© imple imple | T orray B
&5 % State [ =1 StateDM 1> SVGSimpleState
’ ¢
«coritat SVGText  [1------------1
name
o O N .
T £ [Composite|me dm I omposite |\Q[SVGComposite] | _________
i@ % State 1 * StateDM 1 State
.g @ showName Q 0.1
g- showContent ((COIll.angﬁ’]e SVGText r{-———""""""="=7"--
o)
© 0.1 _
«containsy SVGLine r{-———-~-~--=--—---- !
separator !
0.1 |
«CORtatnsy SVGCO”tentS r{-————""""""~>""-- !
contents
EENR
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Concrete syntax model

A text is shown on the top of transitions to represent the
triggering event if it exists.

ModelElement me K\ o .
name : String T 7 SVGTransition

Transition ransitionDM
A ! i
1
Event «co*ee{ew SVGArrowENd
- start
trigger [ 0..1
Transition | «coaneG:tS»—1 SVGArrowEnd
end
‘e . . 1
context TransitionDM inv: «nedrby SVGText

event | text:String

if self.me.trigger—>isEmpty()

then self.vo.event.text.size() =0
else self.vo.event.text = self.me.trigger.name
endif

.(Pﬂ. © F. Fondement -51- November 2007



Graphical concrete syntax definition

®
1 °
Abstract
DOM —— > Syntax
interaction Mapping I (Metamodel) °
| librar , A
— v «conformsTo»
SVG | Graphical .
Templates| Syntax | ® Concrete syntax graphical
(Metamodel) ! .
A . design
; Model - Fixes appearance

'SVG Renderer ! 7
«conformsTo»A «conformsTo» g

Representation
Data

SVG
Document
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Solving appearance

Graphical
Syntax

SVGTransition

«CO

«eonr

€3
ITCULS 7

start

ectsy

SVGArrowEnd

SVGArrowEnd

end

11 SVGText

«nez

IIJyII

évent|text:String

SVGSimpleState

«CO VGText
me
SVGComposite
State
0.1
«conmtains» SVGText
name
0.1 ]
«COMtainsy SVGLine
separator
0..1
«cohtains» SVGConteny
contents

.(l)ﬂ. © F. Fondement

SVGCompositeState

name:SVGText ]
separator:SVGLIne

r‘r‘r""r‘r‘r""‘r

<state name>

- ar o ar

contents:SVGContents
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Solving appearance

Graphical
Syntax

SVGTransition

1
«connreets»| SVGArrowEnd

start
1
«conneets»{ SVGArrowEnd
end
1
«nedrby SVGText

évent|text:String

SVGSimpleState

1
«cogaiﬂswf SVGText

name

SVGComposite /

v

SVGCompositeState

name:SVGText ]
, separator:SVGLine

contents:SVGContents

<svg ...>
5< g id="“$$” ...>

<rect id=“back_$$” .../>
_><text id=“name_$$ " .../>

State 7 . .
0..1 /2<|Ine Id=“end_$$ " />
ccolfteinsy | SVGText ’/ <rect id=*contents_$$” .../>
0.1 _ —7
«CORtains SVGLine L .
separator
«contains» SVGContents
contents < / SVg > 7
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Solving appearance

Graphical
Syntax s

e

SVGTransition /

1
«conneets» SVGArrowENd 4
start

1
«connests» SVGArrowENd 4
end

by}?-ﬂ SVGText | /]
event |text:String

«neaf:

SVGSimpIeState'/

<svg ...>

<polygon name

<rect name=*“start_%$$” visibility="hidden" .../>
=“end_$$".../>

<text name=“event_$$" .../>

/..

</svg>

<svg ...>

/ <g e
<rect .../>

1
«co!a-‘mswf SVGText

name

SVGPseudo
State

W
Zﬁ SVGiInitial
SVGChoice

/‘

<svg ...>

</svg>

</g>
</svg>

<text name=

p— 1 1

name_$$" .../>

L

)

.(l)ﬂ. © F. Fondement
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Graphical concrete syntax definition

®
1 °
Abstract
DOM —— > Syntax
interaction Mapping I (Metamodel) °
| librar , A
— v «conformsTo»
SVG | Graphical .
Templates| Syntax | ® Concrete syntax graphical
(Metamodel) ! .
A . design
R Mode! » Fi |
'SVG Renderer | 7 * Fixes layout constraints

«conformsTo»A «conformsTo»

Representation
Data

SVG
Document

.(Pﬂ. © F. Fondement -56 - November 2007



Solving layout constraints

® OCL on graphical syntax metamodel => between elts
® C-SVG : one-way constraints (from Monash Uni.)
CompositeState Template:

Background should not be smaller than text.

<svg ...>
<csvg:variable name="w_$%“
value="c:max(c:width(c:bbox(id('‘name_$$"))) + 20, 150)"/>
<rect...>
<csvg:constraint attributeName="width" value="$w_$$"/>
<[rect>
<text name=“name_%$$” ...>
<csvg:constraint attributeName="x" value="%$w_$$ div 2 - 75"/>
</text>

</svg>

7
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Graphical concrete syntax definition

®
1 °
Abstract
DOM —— > Syntax
interaction Mapping I (Metamodel) °
library , A
— «conformsTo»
Graphical .
Templates| | = Syntax | ® Concrete syntax graphical
AT (Metamodel) : .
AN A . design
! R ovs s 2 Model ¢
'SVG Renderer | 7 °

* Fixes edition facilities

«conformsTo»A «conformsTo»

SVG
Document

Representation
Data
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DopiDOM components library

Interface Interface
BorderSlidable T Stickable
\ / O
R Y
DirectionAdjustable - Translatable O
Locatable o BorderFindable Or-\
Positionable 0 OriginGettable 0 -
O
Containable S Container <:>
Editable - [EtC...
edi|
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Solving edition facilities

CompositeState template

<svg...>
<g dpi:component=“Containable, Translatable, ...” ...>
<rect dpi:component=“BorderFindable, ...”.../>
<rect dpi:component=“Container, ...”.../>
<text dpi:component=“Editable, ...” .../>
</g>
</svg>
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Graphical concrete syntax definition

1
E&k Abstract
DOM —— > Syntax
interaction Mapping I (Metamodel)
1 library , A
— «conformsTo»
SVG Graphical .
1| Templatds| ~| ) Syntax | ® Concrete syntax graphical
AN Metamodel) ! .
N A | design
! I
B e v - Model
'SVG Renderer 7
«conformsTo»A «conformsTo» ‘
| ' * Fixes link with concrete
syntax model
SVG Represéntation
Document Data
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Representation Link: DopiDOM events

® Events depend on DopiDOM component

® Reaction to events defined in templates
- Java JMI or EMF, KerMETA, Xion, etc.

® |nitial / Load / Save scripts

CompositeState template

<svg
onCreation=“s=model.getCompositeStateDM().createCompositeStateDM();
!!>
<text name=“name_$$” var_self="$s" dpi:component="Editable, ...”
onChange="self.setName(content);".../>

e
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Representation Link: Value events

® One listener synchronizing

* An attribute value on the model with
* an attribute value on the SVG document

CompositeState template revisited

1]

<svg onCreation="s=..." ... ></g .. > Graphical
<text name="name_3$$" value Syntax
<csvg:val value="../@value" /> (Metamodel)
<updater A
attributeName="value" «Confo}msTo»
var_source="$s" ;
slot="name" /> 1 _
</text> Representation
. Data
</g></svg> jA
.(l)ﬂ. © F. Fondement \ November 2007



Separation of concerns

1 1

Graphical Abstract
Syntax Syntax
(Metamodel) (Metamodel)
Graphical % é Model
P D) Mapper « .
Editor Repository
T I ® Avoids
Relates a model Relates two things  gpstract/concrete
and a graphical of same nature

syntax pollution
® Improves reusability
® Minimizes
maintenance points
® Mapping can be
complex (large gap

)
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Conclusions

® |anguage proliferation (MDE+DSM)

- Language engineering is a key

® Solutions to fill abstract/concrete syntax gap
 Abstract syntax provided as a metamodel

* Focus on executable specifications
* Human readable/producible ?
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Contributions

® Textual concrete syntax
* “mapping” metamodel

1

Abstract
Syntax

(Metamodel)

/?\ \\\\\

1 N
«conformsTo» ™\
1

:

N
N
Reversible

Model

<—— Text

Processor

/
;
/
,
/ ]
/, !
,

,/

<—>{ Text

1
Textual

Concrete
Syntax Spec.

70

/
/ 1
’ «conformsTo»
1

® Approach to graphical concrete syntax specmcatlon

* Metamodel for representation data
* Interface for the concrete syntax

« Mapping to abstract syntax

phlcal
(Metamodel )

hical %
Grap_ ica S

Editor

Mapper

Abstract
Syntax
(Metamodel)
% Model
< Repository

® Technology for graphical concrete syntax realization

* Representation using SVG templates [smcesionsbonl s b, ..
» Library of possible user interactions <text dpi:component="Editable, ..." .../>
<>
</svg>
® Other technologies apply
* (Triple) Graph Grammars
 GMF, Topcased, ...
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Analytic —vs.— Interactive CS

® Solutions to textual and graphical CS are very different
» Textual => usually analytic (with small gap)
» Graphical => usually interactive (from no gap to large gap)

=~ public Marriage marry(Person person) de la classe Business Model::Pers:

Eichi=er Edition Owutils

. . . |
® Unification of solutions ? |[=wf=] [=] - [&a[=]e] x|

Mlarriage ret = null;

. I n Ve rS i O n Of SOl u ti O n S ? |if I:this- gender T person. gEIIEiusiness_r-.ﬂ|:|l:>lel::F'erscnn.genl::ler: Business_hodel:: Gender

CclObject getID0): String
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Towards “Agile” Language Engineering

® Agile MDE Definition
» Knowledge from real
specialists !
* “off-the-shelf (MDE)
components”
« Adaptable to each project

Language
Engineering

Composition

Language
Tuning

Project
Architect
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Tuning MDE Artefacts

Tuned
Very Abstract
Metamodel
. Tuned
< - «model transformation» Decorated
Very Abstract Pass 1 N Metamodel
Metamodel *
«WeaVe/s Iny» % l%
: Tuned
«model transformation aspect» Concrete
model transformation
Tuned Pass 1 Less Abstract <<~ -+ « Pase N » . Metamodel
Metamodel AN
«Weaves In»
«model transformation aspect» Concrete
Tuned Pass N Metamodel
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Thank you !
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