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» 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://www.es.tu-
darmstadt.de/fileadmin/download/publications/spatzina/PP_AGTIVE_2011.pdf

» MOFLON Training
= http://moflon.org/documentation/links.html

> MOFLON Tutorial Mor |

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

meta-CASE tool

Wersion 1.0 [Queen] Build 20061216 (hased on Fujaka 5.0.0)



34.1. eMOFLON Introduction

3

Model-Driven Software Development in Technical Spaces (MOST)

@ © Prof. U. ABmann

>

MOFLON is a Metamodelling Toolset (Meta-CASE tool) of TU Darmstadt, Fachgruppe
Real-Time Systems, Prof. Andy Schuirr

= MOFLON uses OCL (logic) for the checking of wellformedness of all models
= MOFLON is an extension of Fujaba offering graph rewriting www.fujaba.de
= MOFLON supports Triple Graph Grammars (TGG, see ST-1l)

eMOFLON supports the Technical Space of E(MOF)
= OCL20
= JMI14

= XMI21

EMOFLON relies on metamodel composition of MOF, OCL and metamodel mappings
between MOF, XML and Java

FUSABA
MeF

Meta-0bject Facility



http://www.fujaba.de/

Code Generation with JMI, transformative TS-Bridge for

(E)MOF and Java for the Language UML
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>

>

Java Metadata Interchange (JMI) is similar to XMl, a TS bridge between (E)MoF and

Grammarware

Only for UML available (language mapping)

TS MOF M
M3 MOF | —
M2 UML
M1 Prlnter>
UML
Modelle

<iijParser

TS Java

EBNF

UML

Textuelle
Reprasenta-
tionen von UML
in Java




MOFLON Example 1: Metamodel for Statecharts:
Development Process
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1) Create metamodel
2) Generate Code (Generate repository with constraint-checker) with the JMI interfaces

ﬁMDFLDN [Demo] - demo.ctr = IEI il
File Edit MOF 2.0 Diagram Tools Options Window Help

@ sed

2 Projects
o 0 Demo | ;
¢ B3 StateChart i ' o
o [ AbstractStateCharts -
o 7 Diagrarms : e -
o B Primitives : Diagrams AbstractStateCharts
o [ StateCharls o
o BT Transformation T
¢ O 5Tax mports ! meerts J
B3 Stax | |
i l
! |
| |
|
—‘1 wimports —‘
i = =-—-——7 L
H e Primitives StateCharts Transformation =
_—
o
oll 1
(ol
o
| =)
Ix -
1’
:_ 4] Ii | [»] |
0 - D Le ]| | | Elstatecnan || [Foagrams || [statechants || [ transtormation || [ apstractstat.. |
L P B T T

|izlcome to Fujaba Tool Suite! |31 MByte of 48 MByte allocated




Example: 1.a) Metamodel for Statecharts
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v 1l o+ DEEO

oll

£

Ly
X

| L

StartHode

statechart ; StateChart -

wreferencea:s

AbstractSiate

from AbstractState Charts

statiode

StateChartRefers

wreferences
ResizeahleNode

from Diagrams

EndHode

satechart | StateChart =

endnodes =

statechart 1

{subzets states)
StateChanReferencesEndModes

{zubzets statechart}

StateChart

0.1
fzubsets states)
ncesStarttlode
statechart
1
{subzets statechar}

endnodes | EndMade [7]
innerstates ; Innerstate [*]
starthode ; Starthode [0..1]

InnerState

statechart | StateChart

innerstates

statechart

wreferences

1
{subzets statechar}

=

Izubsets states}

StateChanReferencesinnerState

AbstractStateChart
from AbstractStateCharts




Example: 1.b) Code Generation from Statechart-Metamodel
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» Uses JMI interfaces for the repository (metamodel-driven repository)
= Codegenerator uses String template engine Velocity and XSLT-1.1 XML

transformation

» Generates code for all Methods modeled as Story-diagrams (from Fujaba)

Window Help

52 == &=

| . wimports

@ FProjects
¢ % Demal
¢ B3O statechart
o~ [ abstractState Charts
¢ B3 Diagrams
o~ B Diagram
o b DiagramContainestodes
4 DiagramContainsEdges
~ B Edge
= F Mode
o < podeReferencesincamingEdyes
o b ModeReferencesOutgoingEdges
= Primitives
¢ B ResizeableMode
—= Mode
o:T height
o:T wyidth
o 3 Primitives
o- [ StateCharts
o B3 Transfarmation

F-E3 de.bud.jmi.reflect
F-F3 de.tud.st
- de.bud.st.implementatian
F-E3 de.tud.st.statechart
'EE de.tud.st.statechart, abstractstatecharts, associations
_:-E de.tud, sk, statechart, abstractstatecharts, associations, implement ation
£} de.tud.st.statechart, abstractstatecharts. instances
:-E de . tud. sk, statechart, abstrackstatecharts. instances. implementation
EE de.tud. st statechart, abstractstatecharts, proxies
_'EE de.tud. sk, statechart, abstrackstatecharts, proxies.implementation
EE de.tud. sk, statechart . diagrams. associations
_EE de.tud.st.statechart, diagrams. associations. implementation
EIEE de.tud. sk, statechart . diagrams.instances
; |1] SCDiagram. java
|1] SCEdge.java
|1] SCMode.java
|1] SCResizeableMode. java
E-&¥ scResizeableMode
@ getHeighti)
P @ gebwidthl)
~ @ setHeight{int)
“e @ sebWidth(ink)




Example: 1.b) Codegeneration from Metamodel for
Statecharts
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Per (E)MOF Package
= Java Package 3 de.bud. st.statechart
= Interface [J] sCstatechartPackage.java

= |mplementation m SC5tateChartPackageImpl.java

Per Metaclass
m SCMode, java

m SCModelmpl.java
[J] 5CHadeClass.java

= |nterface
= |mplementation

*= Proxy Interface

. ol | SCModeClassImpl.java
=  Proxy Implementation h Pl

Per Association
= |nterface S Diagrami_onkainsEdges.java
_m SCDiagramContainsEdgesImpl. java

= |mplementation



Example: 1.c) How to Use Statechart Models in the
Generated Repository
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> Initialize root package

SCStateChartPackage root = new SCStateChartPackageImpl () ;

> Find Proxy of repository

root.getSCDiagramsPackage () .getSCNode() ;

» Generate nodes (model elements) via Proxy. All interfaces are typed by metaclasses

SCNode node = root.getSCDiagramsPackage () .getSCNode () .createSCNode() ;
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http://dresden-ocl.sourceforge.net/
http://dresden-ocl.sourceforge.net/10years.html

Metamodel Architecture of MOFLON

11 Model-Driven Software Development in Technical Spaces (MOST)

e

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

Constraints
OCL 2.0 (Dresden OCL)

Abstract Syntax
x MOF 2.0

.
v
I

@ © Prof. U. ABmann



MOFLON MetaCASE - Main Features
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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 -
MOF Editor
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» MOF allows to add constraints to every MOF element

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

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

1 Edit MOF Constraint X T

General | Tags |

Marme Language Body Association «|Jslitnr1ii::;en
B 2 Cl tra_
|attrNamesMustD|FFer| |':":|- "1| inv:attrs->fordllial,aZ:Attribute|al<>al frrgc: Claazzzz 19-83%E  pzsocToTarget
Visibility (3} invariant | implies al.name <> ai.name) name : String | 1.7 eprimitive
- Bool
) undefined () define I \ T
(%) public ! AssocToSource
/ \
() private /7 - e 1
V4 trg 1
z /-\
. [ Cik, ] [ Cancel ( Cla.zz )

validate constraints gl |

AtrToType parert : Clazz (0..1]  Pe——

' i=_persistent : Bool
c
s A -
S parent ClassToClass
‘ ‘ Attribute olaz= !

_ - .

% ; I:EI:I h‘ WT—F type gl +] | atte ClassToAtlrs
d = o i=_primary | Boaol
. T | name : String S
\/




OCL) Constraints in MOFLON -
enerated Implementations
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>

>

" invariants (inv
» derived attributes (derive
" helper variables/functio

MOFLON generates metamodel-based repositories (Java/JMI

MOFLON uses Dresden OCL to add constraint code
to generated implementatior-

trg

1

Clazz
E

AttrToType

parert : Clazz [0,

attrs - Attribute [1..%]

1]

iz_perzistent ; Bool

children

Fy
1) ClazzImpl. java 53

=

T —— =5 & // gensrating constraint svaluation wechod sccriausslustDiffer
245 public boolean {
519 Al — /4 Varishles
asz0 public Collection<Scring> refConstraincHames() ( . final tudresden.oclzo. tin duicein sncizaz - . it migcis
BZ1 Collection<String> constraintNames = mew java.util.HashSet<String-(); 252 final tudresden.oclz0.
522 353 final tudresden.oclZ0
23 Laaag [T :
lza 354 final tudresden. DEJ$
e
tudresden.oclZ0
&l tuddelzoTyped,
tudresden. oclZ0. core_ lib. 0clBag tudlclZ0Expd = tudresden_ aclZ0. o
Fudvasdes ~=130 s2ore lib OclIterator tud0clZ0Tter0 = tudOclZOExpl@rerTterator();
- sore. lib. DelBoolsanvalustabls tud0clz0Bvall = \:udresden.o:lzn.core.l:\.b(
<< II >> sn.00120.core. lib. OclBoolean svaluate(l {
calls ssden. 05120, cove. Lik. clModelObisce tud0elz0Varl =Weudvesdsn.oclzo. cors. 1Y
. . . . . ssden. 05120, cove, Lik. cllsrator tuddelz0lcerl = tulO0elZ0Expl. yerlrerator |
refVe nfyConstramt(Strmg name)'J miException Final cusrescen, 4210, sore. 145, DeiBos Lesniva akeabie TdoriZINGLL = aew Sudrescen. s
f public tudresden.ocl20.core.lib.DclBoolean evaluate() {
final tudresden nnl?0 core 1ih NelModelfhiect £ad0el rz = tudresden.o
) fornListener (new Event (this , CuAal.ntKvent.EVEN']LOCZLINVARIW, "zonstraintlane”, truel):  bote 1Mode
633 1} -
S e e <LQUETIEOS>S
641 return null; -
G4z 3 final tudresde 1
643 final tudresden.oclZ20_ core.lib Ocl8cring tudlclZ0ExpZ = tudresden_oclZ0]
e public Collsction<jawax.jmi.reflect.JniBxceptions refVerilsl rudiclziVar?. gesFesture (pudlel20Type2, "name'));
a5 Collecticncjavax. Jui.reflect. Jmilxceptions invalidConds <. implemencation. JuiSecIuple: final tudresden.ocl?0.core.lib.fel¥oring tuddelz0Eapd = tudresden.oclz0.
e << I I >> £ud0c120Varl. getFeaturs (tud0clZ0Types, "name’));
a7 for iString constraintWeme : reffonstraincMames()) { calils final tudresden.ocl20.cors. lib. DelBoslean tud0clz0Exps = tudlclZDExps. is
48 Javas. jui.reflect. Inilxceprion constraincExrception net final tudresden.ccl20.cors. Lik. DelBoslean tud0clZ0ExpS = tudlclz0Expl. im
643
650 if (constraintException != mull} return tudlclzZO0Exps;
51 invalidConstraints. add|constraintException) ; )
652 3 1:

M| compliant method

refVerifyConstraints(boolean deepVerify):Collection

b_0clBoolean tudOclZOExpé =
cl20Ewall) ;

itudresden. oclZ0.core. lih. 0,

<<invokes>>

b

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

return tud0clZOExp7.isTrus();

<

>

Tlib_Ocl. to0eiBagloud0clZ0VarDd genFeature (cudDel20Typel,

Package (1)
.getOclBagType();

c1RepresentationFor (

taters'i);

2N

generated
Repository

c1:Clazz

Model A

lass
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W ClazzImpl java &3

&13
gl -pean)
&zl
EZZ
EZ3
EZ4
E25
EZE
&27
gl -puas]
=]
&30
631
E3Z
633
&34
&35
E36
637
638
£33
&40
&4l
&4z
E43
i 5
&4 5
E4dE
&47
E48
&43
&50
&5l
&Lz
&53
&84
&LE
&LE
657
&L53
&L53
&0
&5l
EEZ
EE3
&6

public Collection<String> refConstraintlNames() {
Collection<String> constraintMNames = mew Jjava.util. HashSet<String=i{):

JMI compiliant
method

constraintNames_ add("attrNanesMustDiffer") ;

return constraintMNames;

}
public javax.jmi.reflect. JniException refWerifyConstraint (String constraintMName) |
if ("attrNamesMustDiffer"_ equals{constraintName)) |
if (lewvaluate attrMNamesMustDifferi()) {
String constraintBody = "unknown body";
constraintBody = "inw:attrs-rforillial af:Attribute|al<>=af implies al_ name <> afZ_name)";

informlistener inew ConstraintEvent ithis, ConstraintEvent. EVENT OCL INTARIANT, "constraintMNawe", false));

return new javax.jmi.reflect.ConstraintVWiolationExceptioni
+ constraintMame + "' i=s wiclated in instance: " + this=s);

constraintBody, this, "constraint named
} elze {
informlistener new ConstraintEvent (this, ConstraintEvent. EVENT OCL INTARIANT, "constraintMName", true)):

¥
}
return null;
}
public Collection<javax. jni.reflect. JmiException*> refWerifyConstraints (boolean deepWerify) |
Collection<javax.jmni.reflect. JniException> inwvalidConstraints = mew org.moflon.collections. implementation. JTmilfetInpl<:
for (String constraintMName : refConstraintMNamesi()) |
Javax. jmi.reflect JmiException constraintException = refVWerifyConstraint (constraintMName) ;
if (constraintException != null) {

invalidConstraints. addiconstraintException) ;

if (deepWerify) {
}

if (inwvalidConstraints.size() = 0) {
return invalidConstraints;

1 else |
return null;



1| ClazzImpl java &2

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 tudresden.oclZ0.core.lib.lclBoolean tudOcli0Expd = tud0clzO0ExpZ. isNotEqualTe (cud0clZ0Expld) ; (:;EBF]EBrEﬂtGB(j
final tudresden.oclZ0.core.lib.OclBoolean tudlclz0Expt = tudlclz0Expl.implies (tud0clEZ0Exp4) ; (:()(j(3

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) ;




Result of MOFLON Example 1 - Statechart Editor (STaX
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¥) MOFLON [STax] - stax_with_constraints_ar
File Edit MOF2.0Diagram Tools Options Window Help
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> | .
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. /
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fordered)

w0
@ <D statecharReferencesEndNodes 5 % Resource
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sonat [ 0.1
» Sechon S e | B [ e =

. st [ s oo 1 " -1 STaK_Demo Marquee Py
— e -
Endniode
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l — S
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O state T
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# Startnode
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T30 wayte o152 Woyie aiocated

State 3 [ State 4

.
end ™ end
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34.3.3 MOFLON - Architecture
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XML Interchange Visual SDM Editor
CASE Tools 9 Visual MOF 2.0 Editor st ! Visual TGG Editor
(Rational Rose, (XMI, GXL) Fujaba
etc.)




MOFLON - Architecture
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=main Specific Meta Models, Tool Representations

N/

CASE Tools
(Rational Rose,
etc.)

MOFLON

Vi
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impo

XML Interchange

Visual MOF 2.0 Editor

Visual SDM Editor

Visual TGG Editor

(XMI, GXL) Fujaba
instantiate l instantiate‘/ instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints ’ Graph Transformation
«—— , <+«—1 TGGs
Metamodell f (OCL, Java) <« | Fujaba
refine repair
generate
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=main Specific Meta Models, Tool Representations

N/

CASE Tools
(Rational Rose,
etc.)

MOFLON

Vi
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impo

XML Interchange

Visual MOF 2.0 Editor

Visual SDM Editor

Visual TGG Editor

(XMI, GXL) Fujaba
instantiate l instantiate‘/ instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints ’ Graph Transformation
«—— , <+«—1 TGGs
Metamodell f (OCL, Java) <« | Fujaba
refine repair
generate

l transform /

l transform

l transform

XSLT Transformation
MOMoC

OCL Compiler
Dresden

Velocity Transformation
Fujaba




MOFLON - Architecture
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[Fain Specific Meta Models, Tool Representations

N/

MOFL

ON

Vi

XML Interchange

Visual SDM Editor

CASE Tools Visual MOF 2.0 Editor Visual TGG Editor
(Rational Rose, impoft (XMI, GXL) Fujaba
etc.)

instantiate l instantiate‘/ instantiate l instantiate l instantiate l

refine
MOF 2.0 Constraints ’ Graph Transformation
«—— , <«— TGGs
Metamodell refine (OCL, Java) <« | Fujaba
Model Analysis, repair
generate

Model Transformation,
Model Integration,

l transform /

l transform

l transform

ete. XSLT Transformation OCL Compiler Velocity Transformation
MOMoC Dresden Fujaba
generate
= A 4
< Java Representation
g (JMI)
<
% XML Representation Tailored Reflective MOF 2.0 Event Constraint Repair
% (XMI) Interfaces Interfaces Instances Notification Checking Transformation
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34.3.1 Example 2: Integration with TGG -
Object-Relational Mapping (ORM) from
Class Diagrams to Database Schema

23 Model-Driven Software Development in Technical Spaces (MOST)

domain specific language, domain specific language,
e.g. Class Diagrams e.g. Database Schemata
Table
Class1 class1
attrd © String = 73 Server: localhost » [ Database: 1cgt2008 » [ Table: classl
irl [ Browse [EfStuctme ASQL  OSearch  FiInsert [B
O 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
Class2 _ _
[] atthd varchar(1024) latinl general c1 o
attr . String
attr3 © int
attrd . =tring =
Table
class2
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Example 2: Tool Integration Scenario TiE-CDDS:
ClassDiagrams / DatabaseSchema
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TiE-CDDS - Constraints in Class Diagrams (1)
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 - Integration Framework
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System  Linkbrowser K

[-] Configuration S !

Tool Adapter Mode Icon § Model inik save edit
Source Domain jmi_adapter_classdiagrams_offline. jar offiine -&E cd_model, xmi | = [ - ”_ E ” 7
Target Domain  jmi_adapter_dbschemata_offline, jar offiine &% | = [ & ” =] ” 7

Link Drarnain

inkegration_classdiagrams_dbschemata. jar

ool

offine =@ |cdds_empty.xmi = -

Configuration File

CDaffline0Saffling  conf e

r
Constraint Validation

source domain model does not Fulfill its constraints:

constraint named ‘attrMustHaveMame' is violated in inskance: | inviname.size)=0

- b S0UR

show inferred relations O

; AttributeImpl
¥ Customer : ClazzImpl

name : AttributeImpl

name : AttributeImpl
Crder : ClazzImpl

String : PrimitiveDataTypelmpl

address ! AssociationImpl

customer : AssociationImpl

= int : PrimitiveDataTypeImpl j

L4

nitialize integration ready.

conskraint named ‘attrMamesMustDiffer’ is violaked ininstance: Cusktomer: inv: attrs- =forallial, az:Attribute|al <=a2 implies al.name <> a2.name)

association 'td_metamodel, ClassTadktrs', memberEnd ‘attrs"; size of links is out of bounds in context 'Ordercd_metamadel Clazz's should be [1,unbounded] but is 0: inv; atbrs-=sizedi==1 and attrs-=sizel) <=unbounded

: SORCE 0 e .
..... = TARGET relates with L] Tt
oot Mode Relatio,,, 4—=root



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

System  Linkbrowser

[-] Configuration

Tool Adapter Mode Icon  Model inik save edit merge
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Customer : ClazzImpl

=

- ® name i AttributeImpl
- ® name i AttributeImpl
Crder : ClazzImpl
String  PrimitiveDataTypelmpl I:':."I:lE-' LUpper ||:IWE-'|"
address ! AssociationImpl .
customer : AssociationImpl ame St”ng
int : PrimitiveDataTypelmpl , EJ:lrimar':." El:":llE-'arl
_I 'l
YRE lassifier
nitialize integration ready.
L




TiE-CDDS - Constraints in Class Diagrams (4)
Integration Framework
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B TiE - Integration Framework

System  Linkbrowser
[-] Configuration

Tool Adapter Mode Icon  Madel imit save edit merge

Source Domain jmi_adapter_classdiagrams_offline. jar offline »I'IEI' cd_model, xmi l = l é_'?_ul'_' ” H ” f ” % ” E‘E ]
Target Domain jmi_adapter_dbschemata_offline. jar unknown -85 ds_emply . xmi ’ = ’ é_'?_ul'_' " Iﬂ " f " % " E‘E l
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Configuration File |CDoFfIineDSoFfIine.conF v| @
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Algorithm |Forward Translation {Batch, Simple) Vl Strategy |Unsorted Simple V| Log Level |WF\RN A
Configuration File |Iast.conF v| ’ E l ’ ‘ l
[-] Cutput
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=¥ root Close Up Yiew | Circleview | <
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- = ] relates with to Yg_é}
show inferred relations il -
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A= v Eeiiies
¥ Address : ClazzImpl
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=+ ¥ Customer : ClazzImpl
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=¥ Order : ClazzImpl
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- w String : PrimitiveDataTypelmpl
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)< Ed
nitialize source ready. [
[ GC
- |
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TIE-CDDS - Constraints in Class Diagrams (5
Forward Translation to DB representation
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iE - Integration Framewuork
System  Linkbrowser

[-] Configuration

- Integration Framework
Swstem  Linkbrowser

[-] Configuration

Mode
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Model init
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Configuration File |CDofFIineDSoFFIine.conf
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MOFLON is Bootstrapped
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» TU Darmstadt bootstraps the MOFLON MOF Metamodel periodically
= Since 2013, ported to EMOF

= Bootstrap has important advantages:
= |f more OCL constraints are added to the (e)MOF metamodel

= Regenerate MOFLON MOF implementation

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



Model-Driven Software Development
at Real-Time Systems Lab (Prof. Schuirr)
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6. Model-Based &
Product Line Testing

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

Application Areas:
Automotive SW
Automation SW

3. Domain-Specific Eng.

2. Modeling Language &
Languages & Methods

Tool Integration

1. Meta-Models & Model
Transformations (OMG)
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Related Approaches
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approaches based on classic meta-CASE text based
standards graph-/modeltransformation approaches approaches
@o A8 Q
S o % %, e . KN 9,
X By % e, Gy o g0 0 e, 0T
QL (O 2 e 2, Q. S % 5 \ 6\9;. OG N AN ARUNNE
A % %% T T BT % e 2, T NN QT
Abstract syntax + |+ + + 0 0 O |+ i+ io0o + + |+ |0+
Concrete syntax | - B e e e e ey
Static semantics o+ + 0 + i+ L+ 0 o i —- i + 0 + o o | -
Dynamic semantics | + | +  + +  +  +  + | 0 0  —  — |+ | «<]o
Model analysis | + |+ + 1+ L+ 10 + | o i - + - 0 | + o | +
Model transformation| + | + o+ + L+ L+ 4 o — i - = 0 + | o | +
Model integration P B S R N T
Acceptability | + |+ 0 =0+ -]+ 10+ 0|0 |+ |+
Scaleability o+ r -0 =10 -1 0 =-f= - =] =] =10
Tool availability | - | o | O+ i+ 4 + | + 0 o + o+ + |+ | o)
Expressiveness + |+ o +  + 0 o o0 o + 0

from Amelunxen, Konigs, Rétschke, and Schrr,

,»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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A. Konigs, A. Schiirr: "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. Kbnigs, 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.



The End
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Some slides are courtesy Florian Heidenreich and Felix Klar
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