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Reading

» MOFLON Website http://www.moflon.org

» The Eclipse-Version of the tool is called eMOFLON
= eMOFLON tutorial

= http://www.moflon.org/fileadmin/download/moflon-ide/eclipse-
plugin/documents/release/eMoflonTutorial.pdf

» A Comparison of ATL and Story-Driven Modeling (Fujaba-style GRS)

= http://lwww.es.tu-
darmstadt.de/fileadmin/download/publications/spatzina/PP_AGTIVE 201
1.pdf

» MOFLON Training

! http://moflon.org/documentation/links.htmIM OF
» MOFLON Tutorial |

= http://moflon.org/documentation/tutorial.html LOV

mela-CASE tool

Wersion 1.0 [Queen] Build 20061216 (hased on Fujaka 5.0.0)
_____________ F
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43.3.1. MOFLON Einfuihrung

» MOFLON ist ein Metamodellierungswerkzeug der TU Darmstadt,
Fachgruppe Echtzeitsysteme, Prof. Andy Schurr

= MOFLON nutzt Logik (OCL) zum Checking von
Wohlgeformtheitsbedingungen Uber Modellen (AC-Werkzeug)

= MOFLON ist eine Fujaba-Erweiterung und bietet daher
Graphersetzungssysteme an www.fujaba.de (M-Werkzeug)

= MOFLON unterstutzt Triple Graph Grammars (TGG, siehe ST-II)
» MOFLON unterstutzt

= MOF 2.0

= OCL2.0

= JMI 1.4

= XMI 2.1

FOUIABA
Ve L

@ Meta-Object Facility e
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http://www.fujaba.de/

Codegenerierung mit JMI, einer transformative TS-

Briicke fur MOF und Java, Sprache UML

> Ahnlich zu XMI, Java Metadata Interchange (JMI) ist eine TS-Halb-
Bricke fur MOF und EBNF-Space, fur die Sprache UML

M3

M2

M1

TS MOF IMI TS Java
MOF | | EBNF
UML UML

Pﬁnte{:;>
Textuelle
UML Reprasenta-
Modelle tionen von UML

<ii%arser

in Java
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MOFLON Beispiel 1: Metamodell fur Statecharts:
Vorgehensweise

1) Metamodell erstellen
2) Code generieren (Repository, Constraint-checker)
3) Code Uber JMI-Schnittstellen verwenden

File Edit MOF 2.0 Diagram Tools Options Window Help

B S 208 &
[

2 Projects 2l il |
& M0 Demo
¢ B3 StateChart i =

o B AbstractStateCharts -

o- B Diagrams :

o= B3 Primitive

o [ StateCharts

o BT Transformation e " T
¢ O sTax T

£ st

| S
: e — — — — o 1
- Primitives StateCharts Transformation =
|
1~ i

o:T

=]

oll

(ol

Metamodell fur Statecharts

[4]

| i | [+]

1 - D ‘ I | | | | [ statechart | ‘ [ viagrams | | StateCharts | | (] rranstormation | | Abstractstat... |
P P
[ire1came to Fujaba Tosl Suite! [21 MByte of 48 MByte allacated




Beispiel: 1.a) Erstellung eines MOF-Metamodells
= || fur Statecharts

wreferencea:s
AbstractSiate wreferences
W from AbstractStateCharts ResizeableNode
L% s
& from Diagrams
=
W StartMode State ﬁ\_\
. =)
ra statechart | StateChart = InnerState

statechart | StateChart

statiode 0.1

B
[B]
[F]
[E]
e
—

R Izuhsets states}
1 EndNode innerstates =
c statechart : StateChart = {subsets states}
B endnodes =
{subzets states)

StateChanReferencesEndModes

0.x
al) {zubzets statechart}
e statechart | 1
(o)
o.o
StateCharRefergncesStarttlode StateChart
statechart statechart StateCharReferencesinnerState

endnodes | EndMade [7]
innerstates ; Innerstate [*]

T | starthlode : Starthode [0.1] SR
{subzets statechar} {subzets statechar}

wreferences
AbstractStateChart
from AbstractStateCharts
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Beispiel: 1.b) Codegenerierung aus Metamodell flir
|| Statechart-Modelle

» Erzeugt JMI-Schnittstellen zum Metamodell (metamodellgesteuertes
Repositorium)

» Generiert Code fur alle als Story-Diagramm (Fujaba) modellierten Methoden
» Codegenerator verwendet Velocity und XSLT 1.1

Window Help
5 == 4=t g

| . wimports l_l

F'Iug-ins| A | = <'}==B> ™
25 sre
-3 de bud.jmi. reflect
& o - E3 de.tud.sk
rojects _EE de tud. sk implement akion
¢ " Bemo] EE} de.tud.st.statechart

¢ B3O statechart
o~ [ abstractState Charts
¢ B3 Diagrams
o~ B Diagram
o b DiagramContainestodes
4 DiagramContainsEdges

-3 de.tud,st.statechart, abstractstatecharts, associations

_:-E de.tud, sk, statechart, abstractstatecharts, associations, implement ation
£} de.tud.st.statechart, abstractstatecharts. instances

:-E de tud,st,statechart, abstractstatecharts. instances.implementation
-8} de.tud,st,statechart. abstractstatecharts, proxies

o E Edge |::> _'EE de.tud. sk, statechart, abstrackstatecharts, proxies.implementation
o B node -3 de bud.st.statechart. diagrams. assaciations
o < podeReferencesincamingEdyes _EE de tud.st,statechart, diagrams, associations, irmplementation
o —& ModeReferencesOutgningEdges EIEE de tud.sk.statechart, diagrams.instances
ix Primitives - [¥] SCDiagram.java
o B resizeableMode - [J] scEdge.java
—= Mode |1] SCMode.java
o:T height - [J] sCResizeableMode java
2:T width E-&¥ scResizeableMode
o 3 Primitives @ getHeightl)
: E 'Ia':zaesinhr?”rr]tagtiun ..... @ getwidii)
----- @ setHeight(ink)
@ 0@ sebwidth(ne)




Beispiel: 1.b) Codegenerierung aus Metamodell fur
|| Statechart-Modelle

Code generieren

Pro Package

= Java Paket 3 de.tud.st.statechart

= Schnittstelle -[J] sCstateChartPackage.java

= Implementierung 1) sCstateChartPackageImpl.java
Pro Klasse

= Schnittstelle [J] sCMode.java

= Implementierung 1T sCHadelmpl. java

=  Proxy Schnittstelle [J] sCModeClass.java

= Proxy Implementierung JB) sChodeClassImpl.java

Pro Assoziation

= Schnittstelle |I| SCDiagramiContainsEdges. java
" Implementlerung E SCDiagramConktainsEdgesInmpl. java

I F
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Beispiel: 1.c) Codeverwendung von Statechart-Modellen

> Wurzelpaket instanzieren

SCStateChartPackage root = new SCStateChartPackageImpl () ;

> Proxy anfordern

root.getSCDiagramsPackage () .getSCNode() ;

» Uber den Proxy Instanzen des Modells erzeugen

SCNode node = root.getSCDiagramsPackage () .getSCNode () .createSCNode() ;

_____________ F
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43.3.2. The Metamodeling L st
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http://dresden-ocl.sourceforge.net/
http://dresden-ocl.sourceforge.net/10years.html

Metamodel Architecture of MOFLON

-

4

&

Lu

(o]
@ §

Transformation Story Driven Modeling (SDM mit Fujaba
Integration Triple Graph Grammars (TGG)

"

Constraints
OCL 2.0 (Dresden OCL)

Abstract Syntax
MOF 2.0

_____________ F
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- MOFLON MetaCASE - Main Features

» MOF2.0 editor (draw metamodels that comply to MOF2.0 standard)
-> build Domain Specific Languages (DSLS)

= pased on the CASE-tool framework Fujaba
= possibility to extend MOFLON by own plugins

> interoperabilty (import / export)

> transform metamodel instances with model transformations (SDM,
TGG)

> generate code (JMI-compliant) from DSLs
> Instantiate models of the DSL (= repositories)
> basic editing support for generated repositories

_____________ F
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(OCL) Constraints in MOFLON -
|| MOF Editor

» MOF allows to add constraints to every MOF elem

ent

» MOFLON has an underlying MOF metamodel repository
- MOFLON MOF editor may add constraints to elements

lar\Eigene Dateienidevelopme...del classdiagramsimodel\ClassDiagrams_withCon... |:||

¥ Edit MOF Constraint

General | Ta|;|5|
Mame Language Body Association lJS[EtTii:g
i 2 trg_
|attrNamesMustD|FFer| |':":|- "1| inv:attrs->fordllial,aZ:Attribute|al<>al frrgc: Claazzzz 19-83%E  pzsocToTarget
Visibility (3} invariant | implies al.name <> aZ.name) name : String | 1.7 primiti
- Bool
. _ |
() undefined () define , \‘ sto_asmacs | 4.7
; AssocToSource
public
® / \
() private /7 - e 1
7 /_\trg 1
Zz
/ I k. ] [ Cancel ] ( Cla.zz )
1 H hild
validate constraints ars gose oy |
AttrToType parent : Clazz 10..1]  P%
l iz_persiztent : Bool = '

1.7

‘ Attribute )
@

tvpew.*]
i=_primary | Boaol
narmea ; String

clazz
attrs

'K

N
SR n&®

&)

ClagsToClass

1

ClassToAttrs
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(OCL) Constraints in MOFLON -

A || Generated Implementations

1) Clazalmpl.java &2

615
a5z
621
622
623
sz4
&z5

» MOFLON generates metamodel-based repositories (Java/JMI)

» MOFLON uses Dresden OCL to add constraint code

to generated implementations

" invariants (inv)
= derived attributes (derive)
" helper variables/functi

public CollectionsStrings reffonstraincNames!) |
Collection<String> constraintNemes = new java.util.HashSet<String=();

ada(r ffax");

retwrn constrainciames;

ritiveDataT

trg

1

Clazz

E
attrs © Aftribute [1,.%]
parent : Clazz [0..1]
iz_perzistent ; Bool

AttrToType

children

Fu 1)

] ClazzImpl java i3

MOFLON-code

refVerifyConstraint(String name):JmiException

(Zoring constraintNeme :
Javax.jui.reflect.Juilxception constraincException

fornListener (new

Event {this, Cuﬂalnﬁkvent.EVEN']LOCZLINVARIANT, "constraintName", truel);

return null;

public Collectiontjavax.jmi.reflect.Jmifxceptions refVeri
Collsetion<javax. jui.rsflect. ImiExceptions invalidCon:

inplementstion. ImiSetInple:

<<calls>>

reffonstraincHames()) {

{constraintException I= mull)
invalidConstraines. add(constraintException) ;

JMI compliant method

refVerifyConstraints(boolean deepVerify):Collection

>

393

<<calls>>

<<invokes>>

// genersting conscraint evsluation method attrNamesMustDiffer
public boolean

4/ Variables
final tudresdsn.oclzO. LET! 15 anc1z08 = 1 lin 1z

final tudresden.oclz0.
final tudresden.oclzl

final tudresden,nc$

tuddelz0Typed, _

E

tudresden_aclZ0.core. lib. OclBag tudOelZ0Expd = tudresden ocl20.co

sudvasden =120 anre lik. Ocllterator tud0cl20Tterd = tud0clz0Expd RrecTrerator();

T1lib_Ocl. to0eiBagloud0clZ0Vard genFeature (cudDel20Typel,

Package (1)
.getOclBagType();

lr1RepresentationFor (

taters'i);

re.lib.OclBooleanEvaluatable tud0clZ0Bvall =

rudresden. oclz0. core.l;\_b(
.0cl20.core.lib. OclBoolean svaluatsi) {

)

den.oclZ0.core. lib. OclModelObject tudlclZOVarl =
den.oclZ0.core. lib. OclIcerator tuddclzolcerl = tul
final tudresden. oclZ0.core.lib.OclBooleanEvaluatable tuddclzo.
public tudresden.oclZ0.core.lib.OclBoolean evaluate(l {

final tudresden nr120 more 1k NelMadelfhiacs +£dne]2)

udresden.ocl2l. core. 1iY
c120Expl. gerIarator |
11 = mew tudresden. o

tudresden. o

- to0alMo -
o e <KQUErIES>>
final tudres = tud0clZ0Var?.

final tudresden. oclz0.core. lib DelString tudOclzOExp? = tudresden oclZ0)
tudiel20Var?. gecFesture (uddelZ0TypeZ, "name"));

generated
Repository

final tudresdsn.oclz0.core.lib.OclString tud0clZ0Exzp3
£ud0clz0Varl. getFeature (tud0clz0TypeZ, "naus"));

final tudresden.oclz0.core.lib.0clBoolean tuddclZOEzpd = tud0clZOExpZ.is

final tudresden.oclz0.core.lib.0clBoolean tuddclZOEzpS = tud0clzOExpl.im \/

tudresden. oclz0.

return tud0clE0ExpSs;

1;

b_0clBoolean tudOclZ0Expé = (tudresden.oclz0.core.lib.O
cl20Ewall) ;

b
final tudresdsn.oclz0.core. lib.OclB £ud0clz0Bxp? = (tudresden.oclZ0.core.lib.OclBoolean) €

return tud0clZOExp7.isTrus();

c1:Clazz

Model A

N

%
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-

[V Clazzlmpl java &2 =5

519
5 E public Collection<String> refConstraintlNames() {
&zl Collection<String> constraintMNames = mew Jjava.util. HashSet<String=i{):
= _ _ JMI compiliant
BE constraintNames_ add("attrNamesMisthiffer") ;
Fe | method
BEL return constraintNames;
EEG +
EET
El=ags] public javax.jmi.reflect. JniException refWerifyConstraint (String constraintMName) |
&E9 if ("attrNamesMustDiffer"_ equals{constraintName)) |
630 if (lewvaluate attrMNamesMustDifferi()) {
[S3CH String constraintBody = "unknown body";
EEE constraintBody = "inw:attrs-rforillial af:Attribute|al<>=af implies al_ name <> afZ_name)";
523 informlistener inew ConstraintEvent ithis, ConstraintEvent. EVENT OCL INTARIANT, "constraintMNawe", false));
[cE
&35 return new javax.jmi.reflect.ConstraintVWiolationExceptioni
B constraintBody, this, "constraint named '" + constraintMNawe + "' is wioclated in instance: " + thi=s);
537 } elze {
[¥CEE] informlistener new ConstraintEvent (this, ConstraintEvent. EVENT OCL INTARIANT, "constraintMName", true)):
539 }
S0 1
Ed1 return null;
B E +
53
i e public Collection<javax. jni.reflect. JmiException*> refWerifyConstraints (boolean deepWerify) |
&4 b Collection<javax.jmni.reflect. JniException> inwvalidConstraints = mew org.moflon.collections. implementation. JTmilfetInpl<:
S
57 for (String constraintMName : refConstraintMNamesi()) |
G Javax. jmi.reflect JmiException constraintException = refVWerifyConstraint (constraintMName) ;
Ed S
& 50 if (constraintException != null) {
&551 invalidConstraints. addiconstraintException) ;
EEE }
553 1
55
5ELC if i(deepVerify) {
EEE 1
557
& 58 if (inwvalidConstraints.size() = 0) {
R return invalidConstraints;
EE0 1 else |
BEl return null:;
EEE 1
EE3 +
i
4 ?
—

Prof. U. ABmann, SEW

1



| ClazzIrmpl java &3 =g
S generating constraint ewvaluation method attrNamesMustDiffer L
public boolean FEERREELISRRCASYI TR R 454 | {
£ Variables
final tudresden.oclZ0.core.lib. JwilclFactory tudlclZ0Factl = tudresden.oclz0.core. lib. JwilclFactory. getlnstencelrefluternostPackage() ) ;
final tudresden.ocli0.core.lib.lclCollectionType tudlcli0Typel = tudlcliOFactl.getOclModelTypeFor("cd metamodel:tAttribute") . getlolBagTypel); -_
final tudresden.coclZ0. core.lib OclPrinitiveType tud0clZ0TypeZ = tudresden.oclZ0.core. lib_ OclPrimitiveType. geblolftringt) ;
final tudresden.ocli0. core.lib. OclModelType tudlclZ0Typel = tudlcli0Fact0.getOclModelTypeFor("cd metamodel::Clazz");
FF Invariant
final tudresden.cclZ0. core.lib_ OclModelObject tudlclzOWar0 = (tudresden.oclz0.core.lib. 0clModelObiject] twudlclZ0Factl.getlclBepresentationFor |
tudiclz0Typed, this=);
final tudresden.coclZ0.core.lib.OclBay tud0clZ0Expd = tudresden.oclz0.core.lib. Ocl. #o0clBagitudiclZ0Varl. getFeature (tudlclZ0Typel, "attrs"));
final tudresden.coclZ0.core.lib.OclIterator twdlclZ0Iterd = tud0clZ0Expl. getIterator () ;
final tudresden.cclZ0. core.lib. OclBooleanEvaluatable tudlclZ0Ewall = new tudresden.oclZ0.core.lib._ OclBooleanEvaluatable() |
public tudresden.ocliZ0. core.lib.O0clEoolean evaluatel] |
final tudresden.oclZ0.core.lib.O0clModelObiject tudlclEZ0Warl = tudresden.oclz0.core.lib.0cl. fodeiModeldbject (CudlclZ0Tterl. getWalnue () ) ;
final tudresden.oclZ0.core.lib.OclIterator twdlclZ0Iterl = twd0clEZ0Expl. getIterator();
final tudresden.coclZ0.core.lib.OclBooleanEvaluatable tudlclz0Evall = new tudresden.oclZl.core. lik. OclEocoleanBEvaluatable() |
public tudresden.oclz0.core.lib. OclBoolean ewaluate() {
final tudresden.oclz0.core.lib. 0clModellbiject tudlclz0VarZ = tudresden.oclz0.core. lib.Ocl
bofelMaodeldbject (tud0clEZ0Tterl  getWaluei) ) ;
i : Check if Wariableld is correct
final tudresden.oclz0.core.lib.OclBoolean twd0clZ0Expl = tudlcliZ0WVar? isNotEqualTo(twdOclZ0Varl);
final tudresden.oclZ0.core.lib. Oclitring tudlclEZ0ExpE = tudresden.oclZ0.core.lib.Ocl. teldelSErizg]
tndlclz0Vars. getFeature (tudlclZ0Types, "name"));
final tudresden.oclZ0.core.lib. Oclitring tudlclEZ0Exp3 = tudresden.oclZ0.core.lib. Ocl. teldelSErizg]
tudiclZoVarl. getFeature (tndlclz0TypeZ, "name"));
final twudresden.oclz0.core.lib.OclBoolean twd0clE0Expd = tudlcliZ0ExpZ. isNotEqualTo (twd0clEZ0Exp3) - (:;EBF]EBrEBtGB(j

final tudresden.oclZ0.core.lib.OclBoolean tudlclz0Expt = tudlclz0Expl.implies (tud0clEZ0Exp4) ; Code

return tudlclZ0Expkh;

) from
“ Dresden OCL

final tudresden.coclZ0.core.lib.OclBoolean tuddclZ0Expé = (tudresden.oclZ0.core.lib.OclBoolear) tudlclZO0Exp0. fordll(
tudiclZzoIterl, tudlclz0Evall);

return tudlclZ0Expé;

b

final tudresden.cocliZ0.core.lib. OclEoolean tud0clz0Exp? = (tudresden.oclz0.core.lib.OclBoolean) tudOclZO0Exp0. fordll (tndlclz0Ilterd, twudOclZ0Ewall);

return tud0clZ0Exp?.isTruel) ;
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Result of MOFLON Example 1 - Statechart Editor (STaX)

|

.
end ™ end
™,

¥) MOFLON [STox] - stex_with_constraints_and_methodd.ctr ETE]
Hle Edit MOF2.0Diagram Tools Options Window Help
B & W ADO BE S o MEAK G e~ A0 R &
g [ Staechans B E d 't .
g Ior
" B wstactsaecnans | | B2 o1 - .
o B3 Diagrams &
osito
3 : MOFLON rep
SR v e e gata str
B o inv o atargetstate <> tate)
@
m + GUI (GEF
5] i
+ B
- /
@ Starthode Inerstate
= s s 1) i M Resource - 5Tax - =lol=|
attiose M o1 andodes 1 * statochart: Staechet 0.1 5 File Edit MNavigate Project Run Window Help
T {subsets states) Tpubsets tates) innerStates . & 7 2 B
{ordered} fordered) ut tates} - =] - - N -
: s IC-EO |- % co NP s
< secramaoencesenavodss &5 | [tyresouree
& o | £ Outline | 5 Mavigatar £3 =0 =4
X
? StateChart S | g ¥ [ select =
. st [ s oo 1 " -1 STaK_Demo Marquee
: o) = STa oeme Rvaser | 'Y
01 | e ConeifonsOnTransiions ()~ Bookeon 0.1 StateChartReferencesinnerStates <pro IEUOIS bart
<pitTranstion (in aTranston  Transtion ): void | % echat & 1.2 Demna,stax . 4 star
Startnode
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@ State 1 i State 2
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l — S
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43.3.3 MOFLON - Architecture

Ll'fuain Specific Meta Models, Tool Representations

N/

CASE Tools
(Rational Rose,
etc.)

XML Interchange
(XMI, GXL)

Visual MOF 2.0 Editor

Visual SDM Editor
Fujaba

Visual TGG Editor

Prof. U. ABmann, SEW
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= MOFLON - Architecture

Ll'f'nain Specific Meta Models, Tool Representations = ]
XML I h Visual SDM Edit
CASE Tools nterchange | \isual MOF 2.0 Editor sua tor Visual TGG Editor
(Rational Rose, | impork (XMI, GXL) Fujaba
etC) . T -
instantiate l instantiate / instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints ’ Graph Transformation
«— _ <+«— TGGs
Metamodell p (OCL, Java) <« | Fujaba
refine repair
generate

_____________
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MOFLON - Architecture

Ll'f'nain Specific Meta Models, Tool Representations

N/

CASE Tools
(Rational Rose,
etc.)

MOFLON

Vi

XML Interchange

impor

Visual MOF 2.0 Editor

Visual SDM Editor

Visual TGG Editor

(XMI, GXL) Fujaba
instantiate linstantiate / instantiate l instantiate l instantiate l
refine

MOF 2.0 Constraints ’ Graph Transformation

«— _ <+«— TGGs
Metamodell p (OCL, Java) <« | Fujaba

refine repair

generate

l transform /

l transform

ltransform

XSLT Transformation
MOMoC

Dresden

OCL Compiler

Velocity Transformation
Fujaba

Prof. U. ABmann, SEW
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MOFLON - Architecture

Ll'f'nain Specific Meta Models, Tool Representations = ]
XML Interch Visual SDM Editor
CASE Tools nrerchang® | visual MOF 2.0 Editor sua ! Visual TGG Editor
(Rational Rose, | impor (XMI, GXL) Fujaba
etc.)
instantiate l instantiate / instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints ’ Graph Transformation
«—— _ <+«—1 TGGs
Metamodell ' (OCL, Java) <« | Fujaba
refine .
Model Analysis, repair
. generate
Model Transformation,
: transform transform transform
Model Integration,
tc.
et XSLT Transformation OCL Compiler Velocity Transformation
MOMoC Dresden Fujaba
generate
Java Representation
(JMI)
XML Representation Tailored Reflective MOF 2.0 Event Constraint Repair
(XMI) Interfaces Interfaces Instances Notification Checking Transformation
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domain specific language,
e.g. Class Diagrams

Class1
attrl  String =

£

— >

Class2?
attr . String
attra : int
attrd . =tring =

73 Server: localhost » [Ga Database: 1cgt2008 » [

43.3.4 Example 2: Integration with TGG -
Object-Relational Mapping (ORM) from
Class Diagrams to Database Schema

domain specific language,
e.g. Database Schemata

Table
class1

Table: classl

Browse Structwe  AS0L USearch  FiInsert  [B
Field Tvpe Collation Attributes Null
L] attr]l  warchar(1024)  latinl_general cf o
L] att?2  warchar(1024) latinl general cf o
(1 ath3 mt(11) o
[] atthd varchar(1024) latinl general c1 o
Table
class2

_____________ F
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lass Diagrams Metamodel

¥ MOFLON [ClassDiagrams] - C:\Dokumente und Einstellungeniklar\Eigene Dateien\developme. .. del_class diagrams\mo del\ClassDiagrams_withCon... =]

Fie Edt Diagrams MOF20Diagram Import/Export Took Options Window Help
IEd s6% H Do DR 0o BMER S esE
[ Frojecs B cd_metamode! [ClassDiagra 5
@ CODSIntegration
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TIE-CDDS - Constraints in Class Diagrams (1)
i || Generate Code from MOF model (CD metamodel)
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TIE-CDDS - Constraints in Class Diagrams (2)
|| Integration Framework

| |
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TIE-CDDS - Constraints in Class Diagrams (3)
1|l Model Browser
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TIE-CDDS - Constraints in Class Diagrams (4)
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B TiE - Integration Framework

TIE-CDDS - Constraints in Class Diagrams (5)
|| Forward Translation to DB representation

B TiE - Integration Framework

BEX
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- Future Work — OCL

» We bootstrap our MOFLON MOF Metamodel periodically
= Add more OCL constraints to our MOF Metamodel
= Regenerate MOFLON MOF implementation

= Activate constraint checking in MOFLON (Model verification, model
consistency checking, model wellformedness)

_____________ F
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Model-Driven Software Development
at Real-Time Systems Lab (Prof. Schiirr)

6. Model-Based &
Product Line Testing

4. P2P Systems & 5. Model-Driven
Global SW Eng. Security Engineering

Application Areas:
Automotive SW
Automation SW

2. Modeling Language & 3. Domain-Specific Eng.
Tool Integration Languages & Methods

1. Meta-Models & Model
Transformations (OMG)

_____________ F
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Related Approaches

approaches based on classic meta-CASE text based
standards graph-/modeltransformation approaches approaches
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from Amelunxen, Kénigs, Roétschke, and Schurr,
,MOSL: Composing a Visual Language for a Metamodeling Framework*
in IEEE Symposium on Visual Languages and Human-Centric Computing (VLHCC 2006),
September, 2006, 81-84 |
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- Further reading

* A. Kbnigs, A. Schurr: "Tool Integration with Triple Graph Grammars - A Survey", in: R. Heckel
(ed.), Proceedings of the SegraVis School on Foundations of Visual Modelling Techniques,
Amsterdam: Elsevier Science Publ., 2006; Electronic Notes in Theoretical Computer Science,
Vol. 148, 113-150.

* F. Klar, S. Rose, A. Schirr: "TIE - A Tool Integration Environment”, Proceedings of the 5th
ECMDA Traceability Workshop, 2009; CTIT Workshop Proceedings, Vol. WP09-09, 39-48

* F. Klar, S. Rose, A. Schirr: "A Meta-Model-Driven Tool Integration Development Process”,
Proceedings of the 2nd International United Information Systems Conference, 2008; Lecture
Notes in Business Information Processing, 201-212.

* C. Amelunxen, A. Konigs, T. Rotschke, A. Scharr: "MOFLON: A Standard-Compliant
Metamodeling Framework with Graph Transformations”, in: A. Rensink, J. Warmer (eds.), Model
Driven Architecture - Foundations and Applications: Second European Conference, Heidelberg:

Springer Verlag, 2006; Lecture Notes in Computer Science (LNCS), Vol. 4066, Springer Verlag,
361-375.

* A. Konigs: "Model Integration and Transformation - A Triple Graph Grammar-based QVT
Implementation", Technische Universitat Darmstadt, Phd Thesis, 20009.
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The End

Some slides are courtesy Florian Heidenreich and Felix Klar

El'hank you for your attention...

http://www.moflon.org
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