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43. Das Meta-CASE-Tool MOFLON

v

MOFLON Website http://www.moflon.org
The Eclipse-Version of the tool is called eMOFLON

v

= eMOFLON tutorial

= http://www.moflon.org/fileadmin/download/moflon-ide/eclipse-
Prof. Dr. Uwe ARmann 1) MOFLON Meta-CASE- plugin/documents/release/eMoflonTutorial.pdf

Technische Universitat Dresden Werkzeug » A Comparison of ATL and Story-Driven Modeling (Fujaba-style GRS)
Institut fiir Software- und = http://www.es.tu-
Multimediatechnik darmstadt.de/fileadmin/download/publications/spatzina/PP_AGTIVE_201
http://st.inf.tu-dresden.de 1.pdf

Version 13-0.1, 02.01.14

v

MOFLON Training

= http://moflon.org/documentation/links.html M o F
MOFLON Tutorial

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

v

Softwareentwicklungswerkzeuge (SEW) © Prof. Uwe ABmann ® Prof. U. ABmann, SEW

- Codegenerierung mit JMI, einer transformative TS-
43.3.1. MOFLON Einfiihrung = || Briicke fir MOF und Java, Sprache UML

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

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

= MOFLON ist eine Fujaba-Erweiterung und bietet daher
Graphersetzungssysteme an www.fujaba.de (M-Werkzeug)
= MOFLON unterstitzt Triple Graph Grammars (TGG, siehe ST-II)
» MOFLON unterstutzt
= MOF 2.0

- OCL2.0 M2 UML UML
- IMI 1.4

P priner
M1 Textuelle
UML Reprasenta-
‘ ! ";? ’ Modelle tionen von UML
Fm ABA in Java
m e Tool Suite

LON [MeF

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

Meta-Object Facility . @
rof. U. ABmann, SEW 3 Prof. U. ABmann, SEW 4



MOFLON Beispiel 1: Metamodell fiir Statecharts:

Vorgehensweise

Beispiel: 1.a) Erstellung eines MOF-Metamodells

fiir Statecharts

1) Metamodell erstellen

2) Code generieren (Repository, Constraint-checker)

3) Code Uber JMI-Schnittstellen verwenden
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Beispiel: 1.b) Codegenerierung aus Metamodell fiir

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

Statechart-Modelle

» Erzeugt JMI-Schnittstellen zum Metamodell (metamodellgesteuertes

Repositorium)

» Generiert Code flr alle als Story-Diagramm (Fujaba) modellierten Methoden

» Codegenerator verwendet Velocity und XSLT 1.1

Window Help
GO == &H—11

Chart

aimports

‘ [

[y Prajects
¢ % bemol
¢ B2 statechan
o B3 apstractStatecharns
¢ B2 Diagrams
o [ Diagram
o < DiagramContainesNodes
o < DiagramContainsEdges
o B Edoe
o B node
o 2 NodeReferencesincomingEdges
o - NodeReferencesOutgoingEdges
b Primitives
¢ B Resizeablenode
- Node
=T height
o width
& B3 Primitives
o B3 stateChans
el 1

- H de.tud.jmi.reflect

#-H de.tud.st

# i de.tud.st.implementation

& B de.tud.st.statechart

i de.tud.st.statechart. abstractstatecharts. sssociations

# i de.tud.st.statechart..
1 f de.tud.st.statechart. abstractstatecharts.instances

[ de.tud.st.statechart. +
- de.tud.st.statechart.abstractstatecharts. proxies
#- 48 de.tud.st.statechart. abstractstatecharts. proxies.implementation
=-H#4 de.tud.st.statechart diagrams. assodiations
9 5 de.tud.st.statechart.di
= H de.tud.st.statschart, diagrams. instances
(4] scoisgram.java
(4] scEdge java
[3) SCHode.java
[J] SCResizeableMode. java
- SCResizeableNode

© getHeight()

© getwidth()

© setHeight{int)

© setwidth(int)

[IRCReR]

Code generieren

Pro Package
= Java Paket
= Schnittstelle
= Implementierung

Pro Klasse
= Schnittstelle
= Implementierung
= Proxy Schnittstelle
= Proxy Implementierung

Pro Assoziation
= Schnittstelle
= Implementierung

H4 de.tud,st.stakechart
m SCStateChartPackage.java
m SCStateChartPackagelmpl. java

m SCMode. java
m SCNodelmpl.java
m SCModeClass, java

1) sChodeClassImpl java

m SCDhiagramContainsEdges, java

m SCDiagramContainsEdgesImpl.java
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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 () ;

TECHNISCHE
UNIVERSITAT
)i~ DARMSTADT

43.3.2. The Metamodeling
Architecture of
MetaCASE Tool MOFLON

ES Real-Time Systems Lab
Prof. Dr. rer. nat. Andy Schiirr

Dept. of Electrical Engineering and Information Technology
Dept. of Computer Science (adjunct Professor)

Felix Klar

www.es.tu-darmstadt.de
Felix.Klar@es.tu-darmstadt.de
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Metamodel Architecture of MOFLON

i

15.10.2009
©author(s) of these slides 2009 including research resuits of the research network ES and TU Darmstadt otherwise as specified at the respective slide

MOFLON MetaCASE - Main Features

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

[ [
i i
Constraints
OCL 2.0 (Dresden OCL)

=

1 |

L

]

C

Abstract Syntax

@@j § MOF 2.0
@
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» MOF2.0 editor (draw metamodels that comply to MOF2.0 standard)
-> build Domain Specific Languages (DSLS)

= based 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




(OCL) Constraints in MOFLON - (OCL) Constraints in MOFLON -
|| MOF Editor || Generated Implementations

> MOF allows to add constraints to every MOF element > MOFLON generates metamodel-based repositories (Java/JMI)

» MOFLON has an underlying MOF metamodel repository » MOFLON uses Dresden OCL to add constraint code

- MOFLON MOF editor may add constraints to elements to generated implementations
* invariants (inv)

Clazz
m

lassdiagramsimodel\ClassDiagrams_withCo . . . aitiveDataT:
* derived attributes (derive) o e[t | S
d OF Constrain m IR e&dF . . AtlrToType parent : Clazz [0..1]
* helper variables/funct s persistent: ool |
General ‘ Tags‘ =
MName Language Body Association -‘l;"':\liini:v — . :aizmu"m\ ==
‘attrNamesMLvstDiffEr ‘OCL inv:attrs->forill(al,a2:iccribute|al<raz IS,:;E:; fe-aecs AssocToTarget T v e e o= : . lass
Wisibility @ invariant | implies al.name <> &2 .name) name : String = [ 1.5 JE N — T
Cuwtevet | Ot | S B -~ Dresden OCL-code |._._.
) I | fssocTos 2| o o T e | I
@ public , \ sorTasource MOFLON-code Zalless i e -
O private _ 4 ~ =0 1 w | refVerifyConstraint(String name):JmiException v et 8 S S N N TR generated
y s N\ g ) B e o e e . Roreiod . Repository
H H children DUblic Collection<avax. na. reflect. Juibxception: refier:) . —
L e /i R ) [ : o . a
validate constraints ——— e Mo/ 1 : <<calls>> : o \
1 is_persistent - Bool - ‘ x [ —— c1:Clazz
e . "
parent ClassToClass . <<invokes>> Model A
| JMI compliant method ,
e - = ClassToAtirs refVerifyConstraints(boolean deepVerify):Collection o ceesons - . &
is_primary - Bool 2 retuen = .
a rame ; String =T < TR .
\_) Prof. U. ABmann, SEW I ® Prof. U. ABmann, SEW I
"
=0 J] Clazzlmpl java &3 =8
~ B
public Collection<String> refConstraintNames() { | |
Collection<String> constraintMames = mew jawva.util.HashSec<Scring>(); /f Variables
ih final tudresden. oclZ0.core.lib. JwiOclFactory tudOclZ0Fact0 = tudresden.oclZ0.core.lib.JniOclFactory. getInstence(refluternostPackage());
JMI Complllant — final tudresden.ocl20.core.lib.OclCollectionType tud0el20Typel = tuddel20FactO. getOclModelTypeFor ("cd_metauodel: :Attribute") . get0clBagType () ; -

com; i .addi"are Differ”
final tudresden.oclz0.core.lib. OclPrinitiveType tudOclz0Type? = tudresden.oclZ0.core.lib.OclPrimitiveType. getOslStringi) ;

final tudresden.oclZ0.core.lib. OclModelType tud0cl20Typed = tudOel20Fact.getOelModelTypeFor | "cd_netanodel::Clazz");

method

return constraintNames;

/7 Invariant
final tudresden.ocl20.core.lib.OclfiodelObject tuddcl20Vard =
tuddelz0Typel, this);
final tudresden.ocl20.core.lib.0clBag tud0cl20Bxpd = tudresden.ocl20.core.lib.0cl. todclBag(tuddel20VarD. getFeature (tuddel20Typel, “atcrs'|);
final tudresden.ocl20.core.lib.Ocllterstor tud0elz0Iter0 = tuddel20Bxzpl.getIterator():
final tudresden.ocl20.core. lib. OclBooleanEvalustable tud0clZ0Bvald = mew tudresden.oel20.core. lib.OclBooleanEvaluatable() {
public tudresden.oclZ0.core.lib.OclBoolean evaluate() {
final tudresden.oclZ0.core.lib.OclModelObject tudlclZ0Warl = tudresden.oclZ0.core.lib.Ocl. to0ciModelObjest (tud0clZ0IterD. getValue());
final tudresden.oclZ0.core.lib. Ocllterator tudOclZ0Iterl = tudOclZ0Exp0.getIterator();
final tudresden.ocl20.core.lib.OclBooleanBvaluateble tudlel?0Bvall = new tudresden.oclZ0.core. Lib.OclBooleanBvaluatable() {
public tudresden. oelZ0.core.lib. OclBoalean evaluate{] {
final tudresden.ocl20.core.lib. Ocliodellbject tud0cl20Var? = tudresden.oclz0.core. lib.Oel
. tolec1ModelObject (tuddel20Tverl. yerValue ()1 ;

public javaxz.jmi.reflect. JmiException refVerifyConstraintiString constraintName) { (tudresden. ocl20. core. 1ib. OclffodelObject) tud0el20Facel. gerdelReprasentarionfor(
if ("attrNamesMustDiffer" equalsi{constraintName)) |
if (levsluste actrNamesMustDiffer()) {
String constraintBody = "wlmown body"
constraintBody = "inv:attrs--forill(al,a?:Attribute|al<saZ implies al name <= aZ.name)”;
infornlistener inew ConstraintBvent (this, ConstraintEvent.FVENT OCL INVARIANT, "constraintName', falsed):

return new javax.jmi.reflect.ConstraintVielationException(
constraintBody, this, "constraint named '" + constraintName + "' is wiolated in instance: " + this);

} else {
infornlistener inew ConstraintBvent (this, ConstraintEvent. FVENT OCL INVARIANT, "constraintName', truel)):

¥

return null;

JST0D0: Check if Variableld is correct

final tudresden.ocl20.cere.lib. OclBoolean tud0clZ0Expl = tud0clZ0VarZ. isNotBqualTo(tud0elZ0Varl);

final tudresden.oclZ0.core.lib.OclString tud0clZ0BxpZ = tudresden.oclZ0.core.lib.Dcl. to0clString(
tud0clz0¥ar?. getFeature (tud0c120TypeZ, “naue"});

final tudresden.ocl20. core.lib. OclString tud0clZ0Bxp3 = tudresden. oclz0.core.lib. Dcl. bo0c1String(
tudlelz0¥arl . getFeature (tudlelZ0TypeZ, “name"]);

final tudresden.ocl20. core.lib. OclBoolesn tud0cl20Expd = tud0cl20ExpZ. isNotEqualTo{tud0elZ0Bxp3) Generated

final tudresden ocl20. core lib. OclBoolean tud0elZ0ExpS = tud0el20Expl.implies (tud0clZ0Expd); Code

public Collection<javax.jmi.reflect JmiExceptions refVerifyConstraints(boolean deepVerify) {

Collection<javax.jmi.reflect JmiException> invalidConstraints = new org.meflon.collsctions.implementation. JmiSevImpl<:

for {(String i : refl i TN
javax.jmi.reflect. JmiException constraintBxception = refVerifyConstraint(constraintName);

return tuddel20EzpS; from
b Dresden OCL

(tudresden.oclZ0.core. lib. OclBoolean) tud0elZ0Bxp0. fordlIT

if (constraintException != mull) {
invalidConstraints._add{constraintException);

final tudresden.oclZ0.core.lib.0OclBoolean tudOclZ0Exps =

if {deepVerify) { tudlel20Iterl, tudlcl20Bvall);

¥
return tud0cl20Exps;

if (invalidConstraints sizei) = 0) {
return invalidConstraints;

} else {
return null;

I

final tudresden.oclZ0.core.lib.OclBoolean tud0clZ0Exp? = (tudresden.oclZ0.core.lib.OclBoolean) tud0elZOExp0. fordllitud0cl20lterd, tud0elZ0Bvalld);

return tuddclZ0Exp?.isTrusl);
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Result of MOFLON Example 1 — Statechart Editor (STaX) 43.3.3 MOFLON - Architecture

i

=

[E=hain Specific Meta Models, Tool Representations

Editor: . MOFLON 7

« data structure (MOFLON repository)

« GUI (GEF) CASE Tools XML Interchange |\ . a1 MOF 2.0 Editor VDI Visual TGG Editor
(Rational Rose, | jmpod (XMI, GXL) Fujaba
etc.)

Prof. U. ABmann, SEW 1

MOFLON - Architecture

MOFLON - Architecture

[=hain Specific Meta Models, Tool Representations [hain Specific Meta Models, Tool Representations

E‘_J

MOFLON i> MOFLON 7
XML | h: Visual SDM Edi XML | h Vi | SDM Edi
CASE Tools nterchange | yisual MOF 2.0 Editor isual SOM Editor Visual TGG Editor CASE Tools nterchange | visual MOF 2.0 Editor isual SOM Editor Visual TGG Editor
(Rational Rose, | im, (XMI, GXL) Fujaba (Rational Rose, | ; (XMI, GXL) Fujaba
’ por B Impor
etc.) etc.)
instantiate linstantiate / instantiate l instantiate l instantiate l instantiate linstantiate / instantiate l instantiate l instantiate l
refine refine
MOF 2.0 Constraints *| Graph Transformation MOF 2.0 Constraints *| Graph Transformation
Y . <+— TGGs S E— . +—| TGGs
Metamodell f (OCL, Java) Fujaba Metamodell i (OCL, Java) Fujaba
ene repair (G repair
generate generate
transform transform transform
XSLT Transformation OCL Compiler Velocity Transformation
MOMoC Dresden Fujaba
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43.3.4 Example 2: Integration with TGG -
o MOFLON - Architecture o Object-Relational Mapping (ORM) from
Class Diagrams to Database Schema
i ific Meta Models, Tool R i = . ™ . o
(F=Sain Specific Meta Models, Tool Representations %_] domain specific language, domain specific language,
MOFLON v e.g. Class Diagrams e.g. Database Schemata
CASE Tools XML Interchange |\ ol MOF 2.0 Editor | V512l SDM Editor Visual TGG Editor Table
(Rational Rose, | impor (XMI, GXL) bliaka
etc) Class1 class1
instantiate l instantiate / instantiate l instantiate l instantiate l attr1 : String = 23 Server: localhost » Database: 1cgt2008 » Table: classl
refine & - . o -
MOF 2.0 Constraints Graph Transformation EBiowse EStuctte RSQL JSSewch Feilusere [
- P ¢ «— TGGs
Metamodell (OCL, Java) Fujaba
Model Analysis refine repair O Field Type Collation Attmbutes Null
Model Transformation, i ) . / lt o ltr o GRTEED [0 attr]l  warchar(1024) latinl_general_ci No
Model Integration, ransiorm ranstorm anstorm O  ath?  varchar{1024) latinl_general ci Mo
etc. ; ; ; ; O ath3  int(11) o
XSLT Transformation OCL Compiler Velocity Transformation Class?
MOMoC Dresden Fujaba [0 atthd varchar{1024) latinl_general ci No
attrz ;. String
generate ;
attr3 :int
attrd © String =
Java Representation
(JMI1) Table
class2
XML Representation Tailored Reflective MOF 2.0 Event Constraint Repair
(XMI) Interfaces Interfaces Instances Notification Checking Transformation
—_—
@ Prof. U. ABmann, SEW 2 ® Prof. U. ABmann, SEW 2

Example 2: Tool Integration Scenario TiE-CDDS: TiE-CDDS - Constraints in Class Diagrams (1)
o (CIassDiagrams | DatabaseSchema) [ || Generate Code from MOF model (CD metamodel)

Class Diagrams Metamodel Database Schemata Metamodel R Stk e o
TGGS relate REe SHRN H X060 BERP o BN 8 R LB
. % (@ Copsinegration — L £
8 Consintsatcn pnersad o Association
= b o |src. éwun tg_amecs asgocToTarget sting
x vo:corz
2 ecsn e e e 7
b (=[P R N F N, o
e e " . | Mesartosaurse
E o ERE.
@ [ Classifer oo , ,
”E'ié:w f'm;‘ _ OFLO assDiagra Dokumente und ellungen\klar\Eigene Dateie
o .
e et - - i " mm::\;[l wj| e | File  Edit Diagrams MOF 2.0 Diagram Import/Export  Tools Opfions  Window  Help
v > = 8 S o0/ e
i Tl ree 6% B koo BB o o B
o T E
Flsma o1
o s D I - > s
i gmitoetd o 0 e am | o Al Projects ClassDiagrams [ClassDiagrams]
SR [ et R [——— - L ssrosas - CDOSInkegration
T —_——— T —— o etees i s
o @ ot o - B ey Rename =
(N ’ R E_A: Project Dependencies
= A (Generated apter 8 _ l’ o =B &2 Project Preferences cd_me&:‘amudel
Repository H
5§ |35 355 n .
§§ %g (TGG) §§ :g% U o u Save Project Strg+5
z° K 2‘ H 2‘ 3 @ General |Tags| a Save Project As

Close Project

— Name: Languags Body cl
ok |sttrhtamesmustoiffer | [ocL “| linviattrs->forallial,sz:ictribuce|at<zaz | || Cl
—'% Model A Conespendence Model B* y'— Visibiity () invariant implies al.newe <> =2.name) . [0 Create new MOF package
i
() undefined ) define " Refresh Inspections
. . ) public |
|ntegrat|0n rule code 1 T'—/ ) | . Generate MOMoC-Code
© private -j
Integration Framework ‘ Run-Tlme Verlflcatlon

i ik, | Bil 5. Export A N 1 i
’ Of COnStra| nts H avinn W - |Generate MOFLON-Cade {Schema + Transfﬂ‘rmatlnns) |
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TIiE-CDDS - Constraints in Class Diagrams (2)
Integration Framework

TiE-CDDS - Constraints in Class Diagrams (3)
Model Browser

B3 TiE - Integration Framework
System  Linkbrowser

[] Configuration

Tool Adapter Mode:
Source Domain  jmi_adspter_classdiagrams_offline.jar S |)offine
Target Domain  jmi_adapter_dbschemata_offine. jar & | offie
link Domain

earaton clsssdsgrans_chschemata iz [ & | offine

=
Constraint Validation

source domain model does not fufil its constraints:

constraint named ‘attrilamashustDiffer’ is violated in instance: Customer: inv:attrs->forall(al, a2: Attribute| a1 <>a2 impliss al.name <> a2.nams)

constraint named ‘attrMustHavehame is violated in instance: | inviname.size()>0

association 'cd_metamodel. ClassTaAttrs, memberEnd ‘aktrs': size of inks is aut of bounds in context "Order:cd_metamodel, Clazz’ should be [1,unbounded] but is 0: inv: attrs->size()>=1 and attrs->size{) <=unbaunded

-+ Order ¢ Clazztmpl
-+ String : rimitiveDataTypelmpl
= address : Associationlnpl

Integration Framework

System _ Linkbrowser

[-] Configuration
Tool Adapter
Source Damain

Mok
jmi_adapter_classdisgrams_offline. jar

Target Domain  mi_adapter_dbschemata_offlie. jar

Link Dorain integration_clsssdiagrams_dbschemata.jar

Confiquration Fie | CDofineDSoffine.conf: v

[ action

Algorithm

Forward Translation (Batch, Siple) ~| stategy

[-] Output
LinkBrowser | Log|
B G Vo | o]
> SOURCE T
- reltes with o
oot
show nferred relations 0
Show relations for a flode

He-v

17 Address ; Clazzimpl
e i AtbuteImpl

= v Customer : Clazzlmpl
= name ; Attribucelmpl
= name ; Attribucelmpl

Order : Clazzmpl

String : PrimitiveDataT ypelmpl
addhess ; Associationlmpl

customer : Associatiorimpl

int : PrimitiveDataTypelmpl

K3
B

>

Ieon

E new

delete

refresh

Modk! save

E5 JmiModelBrowser

Model | Assaciations |

: Attributes | Operations | Diagram|

=7 cd_metamadel

- # customer:AssociationImpl
- # address: AssociakionImpl
[=-IC7 Order:ClazzImpl

L@ idittributelmpl

5 Customer: ClazzImpl

surname: AttributeImpl
-4 name:AttribukeImpl
=5 Address: ClazzImpl

.4 street:AtkributeImpl
- 4 ink:PrimitiveDataTypelmpl
- 4 Skring:PrimitiveDataTypeImpl

name value edit
name ST = edit
5_primary False
Lype set[ String ]

String Editor Dialog

Change value. ..

L oK J [ Abbrechen ]

name type upper lawer
name Skring 1 1
s_primary  Boolean 1 1
Lype Classifier  F1 1
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TIiE-CDDS - Constraints in Class Diagrams (4)
Integration Framework

Prof. U. ABmann, SEW 2

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

System  Linkbrowser

Integration Framework

System _Linkbrowser

[-] Configuration -] Configuration IS
Tool Adapter Mode Icon  Model inkt save edit merge Tool Adapter Made Icon  Model ;Dn\ﬂd;ptev e . M:Hde f;,né ficce] o D el LD
SourceDomain  fmi_adapter_classdiagrams_offinejar E] offine  EH  |cd_modslymi @ a7z [® 5] SourceDomain  jmi_adapter_classdiagrams_offine. jar offine  HH] FIEDISTER LT GRS O Sl
Target Domain imi_adapter_dbschemata_offine.jar offline &
Target Domain  jmi_adapter_dbschemata_offline.jar unknown -#5 y o & = 7 B [H] Target Domain  jmi_adapter_dbschemata_offlinejar unknown 88 |ds_empty i
Link Domain integration_classdiagrams_dbschemata. jar offine S8
ink Domain L ams._dbschemata.jar unl :_empty. i ink Domain integration_classdiagrams_dbschematajar unkown cdds_empty. i
Link Domai inkearation_classdiagrams_dbschemata. i known #8 |cdds_empty Link D tearation_classcl doschemat; o dds_empy
e g ‘ d (o]
Configuration File | <DoffineDSoffine.conf v (& ][e] Configuration Fil | CDoffineDSoffine.conf v [*] s
[-] Action Algorithm [Forward Translation (Batch, Simple) | Strategy |Unsorted Sirmple: v Loglevel [warN v
Algorithm Forward h, Sinple) | strategy ~| Loglevel |wARN v Algorithm [Forward Translation (Batch, Simple) | strategy |Unsorted Simple E
P— @) =)
[ Output: L] = 3 i i [-] output Likeronser | Log
———— ——— T Close Up View | Circview ] 5
LinkBrowser | Log| LinkBrowser | Lag| &> SOURCE "Jfﬁ 8 L= -
5w root Close Up View | Crcleview| ] =¥ oot Close Up View | Circletiew| [ &> AR relates with o FISURT SV
> SOURCE > SOURCE T e
u TARGEY relates with to && - = TARGET relates with to 8_(;\
show inferred relations of l d = d I F ":-II t t . t show inferred relations oj o P—— O
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Future Work — OCL

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

» 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)
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Related Approaches o

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)
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Further reading

approaches based on classic meta-CASE text based
standards graph-/modeltransformation approaches approaches
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Abstract syntax + i + + o o I} + + o + + + o +
Concrete syntax - P - + + -+ + + + + + [
Static semantics + + o + + + 0 o — o+ o + o 0 -
Dynamic semantics | + + + + + + + o 0 [ D . + e
Model analysis + |+ i+ + 0o+ |o -+ itol s o]+
Model transformation, + | + ¢ + @ + { +  + i + | o i - {1 - 9o | + | o |+
Model integration + |+ i+ + 0 + | -i—-—i~-—~-i~-]lol|-1]o0
Acceptability + I o) - 0 + - + - 0 + o o + +
Scaleability + + - o — o — o - - - _ _ _ o
Tool availability = o o + + + + + o o + + + + o
Expressiveness + + o + + 0 o o o o I} + o

from Amelunxen, Kénigs, Rétschke, and Schiirr,
»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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(ed.), Proceedings of the SegraVis School on Foundations of Visual Modelling Technigues,
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Vol. 148, 113-150.

F. Klar, S. Rose, A. Schurr: "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. Koénigs, T. Rotschke, A. Schirr: "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, 2009.
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The End

Some slides are courtesy Florian Heidenreich and Felix Klar

http://www.moflon.org
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