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MOFLON MetaCASE — Main Features

Einschub: JMI: Transformative TS-Briicke
fur MOF und Java, Sprache UML
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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

Java Metadata Interchange (JMI) ist eine TS-Halb-Briicke fir MOF und
EBNF-Space, fir die Sprache UML

TS MOF o TS Java
M3 MOF | ———| EBNF

M2 UML UML
M1 Textuelle
UML Représenta-

Modelle ' tionen von
UML in Java
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(OCL) Constraints in MOFLON - preiilse & (OCL) Constraints in MOFLON - PECHEC e
MOF Editor DA SEAolS Generated Implementations ARSI
* 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 implementation 1
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Bl ) cozimoljava 5 =ol

public Collection<String= refConstraintMNames{} {
Collection<String> constraintNames = new java.ucil.HashSer<Strings();

t caddi"att Differ");

return constraintNames;

public javax.jmi.reflect. TmiEzceprion refVerifyConstraint(String constraintName) {

if ("asttrNemesMustDiffer" ecuals{constraintNeme)) {
if (levaluate sttrNamesMuscDiffer()) {
String constraintBody = “unknowm hody";
constraintBody = "inv:actrs—>forBlllal,aZ:Aecribuce|al<saZ implies al.name <> aZ.name]’;

informListener (new ConstraintEvent (this, ConstraintEvent. EVENT OCL INVARIANT, "constraintName', false]];

return new javar.jmi.reflect.ConstraintViolationExceptiont
constraintBody, this, "constraint named '"

+ constraintName + "' is wiolated in instance: " + this);
} else {

informlListener (new ConstraintEvent (this, ConstraintEvent. EVENT OCL INVARIANT, “constraintHame', true));
}
return null:
public Collection<javax.jmi.reflect.imixceptions refVerifyConstraints(boolean despVerify) {
Collection<javax.jmi.reflect.JmiException= invalidConstraints = new org.moflon.collections.implementation.JmiSetImpl<:

for (String constraintNeme : refConstraintNemes()) {
javax.jmi.reflect. TmiEzceprion conmstraintBzception = refVerifyConstrainticonstraintNanme);

if (constraintException != null) {
invalidConstraints. addi{constraintException) ;
}
}
if (despVerify) {
}
if (inwalidConstraints.size() > 0) {

return invalidConstraints;
} else {
return null;

v

attrs : Attrioute [1..4]
parent : Clazz [0..1]
is_persistent : Bool

At ToType

* derived attributes (derive)

BEr=mT) B

Drésden OCL-

MOFLON-code

st generated

<<calls>> : e s

refVerifyConstraint(String name):JmiException

P T

S R

| <<calls>>

JMI compliant method Sxinvokes>?

refVerifyConstraints(boolean deepVerify):Collection

< > ’

{1] Clazzimpl java &2
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40 // generating constraint evaluation method actrMauesMustDiffer

45%  public boolean i

250 Jf Varisbles {E
251 final tudresden.oclZ0.core.lib.Jni0clFactory tud0elz0Fact( = tudresden.oclZ0.core.lib.JuilclFactory.getlnstance(ref0uternostPackage()}; .
352 final tudresden.oclZ0.core. lib.DelCollectionType tudlelZ0Typel = tudelZOFacti.getOclModelTypeFor ("cd netanodel::Attribute). getclBagType (), \T
353 final tudresden. ocl20. core. lib OelPrimitiveType tud0cl20Type? = tudresden oclz0.core.lib OclPrimitiveType. getOclString(); T

a5 final tudresden.oclz0.core.lib.OclModelType tud0clz0Typel = tudlclz0Fact(. getOclModelTypeFor("cd netamodel::Clazz');

356 /f Tovariant

357 final tudresden.oclZ0.core.lib.OclModelObject tud0clZ0Var0 = (tudresden.ocl20.core.lib.OclMedelObject) tud0clZ0Fact0. getOclRepresentationfor
156 tud0cl20Typel, this);

59 final tudresden.oclZ0.core. lib.OclBag tud0clZ0Exp0 = tudresden.ocl20. core.lib. Ocl. +o0c2Bagituddcl20Var0. gecFeature (tuddcl20Typel, "actrs"l);

360 final tudresden.oclZ0.core.lib.Ocllterator tuddelz0Iter0 = tud0clZ0ExpQ. getIterator();

361 final tudresden.oclz0.core.lib.OclBooleanEvaluatable tud0clZ0Evall = new tudresden.oclZz0.core.lib.OclBooleanEvaluatable() {

262 public tudresden.ocl?0.core. lib.OclBoolean evaluste{l {

363 final tudresden.ocl?0.core.lib.OclModelObject tudOelZ0Varl = tudresden.oclZz0.core.lib.Ocl. te0clMedelObject (tud0cl20Iter0. getValue ()] ;
64 final tudresden.oclZ0.core.lib. OclIterator tuddelZ0Iterl = tudOclZOExpd. getIterator();

3655 final tudresden.oclZ0.core.lib. OclBooleanEvaluatable tud0clz0Evall = new tudresden.oclz0.core.lib.OclBooleanEvaluatable (] {

2 MR public tudresden.oclZ0.core. lib.OclBoolean evaluate() {

67 final tudresden.oclZ0.core. lib.OclModelObject tuddclZ0Varz = cudresden.oclz0.core.lib.Ocl
368 - toDelModelObject (tuddel20Irerl. gaeValua ()l ;

£[270 #/T0D0: Check if VarishleId is correct

371 final tudresden. oclZ0. core. lib OclBoolean tudDclZ0Bxpl = tud0clZ0War?. isNotBuualTo(tudOcl20Varl);
272 final tudresden. oclZ0. core. lib OclString tud0cl20Exp? = tudresden. ocl20.core.lib. Del. to0slStringi
373 tud0cl20Var?. getFeature (tudlc120Type?, "name’));

74 final tudresden oclZ0 core lib OclString tud0cl20Expd = tudresden. 0cl20. core. lib. Oel. to0c2Stringi
275 £ud0clZ0Varl. gerFeature (tuddcl20TypeZ, "naue’));

276 final tudresden.ocl20.core. lib.OclBoclean tud0cl20Bxpd = tudcl20Bxp2. isNorBquallo (tud0cl20Expd) ;
277 final tudresden.ocl20.core. lib.OclBoclean tud0el20Bxps = tuddel20Bxpl.inplies (tud0cl20Expd);

379 return tud0clZ0Bxps;

381 b

333 final tudresden. oclZ0.core.lib. OclBoolean tud0elz0Expé = (cudresden.oclz0.core.lib.OclBoolean) tud0clZOExp0. forAll(
=1 tuddclz0Icerl, tuddclZOEvall);

336 return tud0clZOExpé;

388 }i

230 final tudresden.oclz0.core.lib.OclBoolean tud0clZ0Exp7? = {tudresden.oclZ0.core.lib.OclBoolean) tud0clZOExp0. forAll{tud0elz0Iter, tudlclz0Eval0);

392 return tuddelZ0Exp?. isTrue();
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’_‘ Domain Specific Meta Models, Tool Representations ? ] [ E Domain Specific Meta Models, Tool Representations % ]
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MOF 2.0 Constraints *| Graph Transformation MOF 2.0 Constraints |~ *| Graph Transformation
S E— ) <—{ TGGs D E— ) <«— TGGs
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(IS repair Model Analysis, [CTNC repair

N—l_/ l generate
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MOMoC

XSLT Transformation
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Dresden
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Fujaba
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Model Transformation,

Model Integration,

N%/ l generate
transform transform transform

etc. XSLT Transformation OCL Compiler Velocity Transformation
MOMoC Dresden Fujaba
generate
Java Representation
(IMI1)
XML Representation Tailored Reflective MOF 2.0 Event Constraint Repair
(XMI) Interfaces Interfaces Instances Notification Checking | Transformation
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26.2 MOFLON Case Study — Statechart Editor recaniscie - |ntegration Example with TGG - VBB
DARMSTADT

(STaX) DA SRS Class diagrams / database schemata

0
2 Editor: . e T
- data structure (MOFLON repository)
: « GUI (GEF) Class1
= I attrl - String - | &3 Server: localhost » & Database:iegt2008™» & Table: classl
5 \1\\‘\\ B Browse _@Sﬁ'ﬁ&ﬁ;; MBSQL  JOSearch  FelInsert [E
S e;;:m 6 ’/’x’]i'ield Type Collation Attiibutes Null
) T g attrl  varchar(1024) latinl general ci Mo
’ attr?  varchar(1024) latinl general ci Mo
Class? athd  int(11) o
ass attrd  varchar(1024) latinl_general ci No
attr2 - Strimg -
attr3 -irk-----
attrd -Strifg =
domain specific language, domain specific language,
2 e.g. Class Diagrams e.g. Database Schemata
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Case Study 2: Tool Integration Scenario TECHNISCHE TiE-CDDS - Focus on Constraints in CD (1) TECHNISCHE
UNIVERSITAT 7=\ UNIVERSITAT
TiECDDS: (ClassD / DatabaseSchema) DARMSTADT Generate Code from MOF model (CD metamodel) DARMSTADT
Class Diagrams Metamodel Database Schemata Metamodel o et maiass .
RDEe sHRN EH Xbo BRIP 8 o~ BN & R L&EE
Qomnr | T
aw
NI
B X" v e
a8 OFLON [ClassDiagra Dokumente und ellungen'klar\Eigene Dateie
_________ t : ; . ": «/| e N File Edit Diagrams MOF 2,0 Diagram  ImporkfExport  Tools  ©Options  Window  Help
L 'd 2 D a4% H £o6 BBOP 5 oo &
e n“ Attribute. oz |y Projects - B
e e L X 1@ CODSIntegration - gns [ClassDiagrams]
e @ Rename Fz
Q 2 1 Project Dependencies
Generated B2 Projsct Preferences Cdimeltjamﬂdﬂ
- Repository -
'~§-_8 §§ (TGG) g 1: Edit MOF Constraint & save Project Strg+S
g3 6n§ H Goneral | Tags | Save Project As
— Mame Language ody Close Project
L tune [T @Nﬂmesm;miffer\ ocL ¥| |inv:iattrs->fordllial,az:Attribute|al<raz
—{ Model A* cameponiecs Model B* — Visibiy &) invariant implies al.neme <> a2 .name) B9 create new MOF package
(2 undefined O define B Refresh Inspections
i i1 ublic
integration rule code ¥ # gzﬂm - ot MoMoE e
Integration Framework Run-Time Verification :]
I Of Constraints ) Generate MOFLON-Code (Schema+TransfurmatiUns)\
Ay ~

1 Q7 &2
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B TiE - Integration Framework iE - Integration Framework

System Linkbrowser P System  Linkbroviser
[-] Configuration 7 [-] Configuration
ool Adepter Mode 1con [ Model Tool Adapter Mode Icon  Model it save  edt  merge
rrmhTn st e e & |Joriiee s | [co_nodetoom N SR LS A TR ofine 8 [sd_modelomi | F | 7% &
Target Domain mi_adapter_dbschemata_offine.jar S | offine BN | ds_empbyomi N L e e O
3 :
E4 JmiModelBrowser
Link Domain integration_classdiagrams_dbschemata.jar cdds_empty.xmi Link Domain int=gration_classdisgrams_dbschemata.jar —
(oo emoty o | — s —
orfic - Configuration Fle ﬁ new Made! | Associations | || Attributes | operations | Diagram |
f delet
Constraint Validation s lete =5 cd_metamodel name walle edit
P suasay e
source d del does nok Fulfil ts refresh Rl T ST T name SUFname edit
6 constraint named 'attrNamesMustDiFfer is violated in instance: Customer: inv:attrs->forall{al,a2:attribute|al < »a2 implies al.name <> a2.name)

- # address:AssociationImpl
CofgaaonFie (&) =+ Order: ClazzImpl

[ output id:AttributeImpl

1 Customer:ClazzImpl

constraint named ‘sttrMustHaveName' is violated in instance: : inviname. size()>0
assaciation 'cd_mekamodel ClassToAtTs), memberEnd ‘attrs' size of links s out of baunds in corkext ‘Orderscd_metamadel Clazz's should be [1,unbounded] but is O inv: attrs->size{)>=1 and attrs-size(}<=unbounded

s_primary False edit
Lype set[ String ] edit

LinkBrowser | Log|
5w root Chse Up Vien | Criview |
= > SOURCE SOURCE

- » TARGET relates with t
ract

SOURCE

String Editor Dialog

# name:Attributelmpl
1 Address:ClazzImpl Change value...
# street:AttributeImpl
- # ink:PrimitiveDataTypelmpl
e - # Skring:PrimitiveDataTvpelmpl [ a4 ‘] [ Abbrechen ]
o Emt

-+ name : Atbibutelmpl |

name : Attibutelmpl
Order : Clazzlmpl ==

it w
Root Node Relatio... -rook
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show inferred relations ]
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=

¥ Customer : Clazzlmpl
©+ name : Attributelmpl
= name : Attributelmpl

- = Order: Clazimpl

= Stiing: PrinitiveDataTypelmpl

\
\ Sing : PrmtiveDatsTypelnpl name type upper lower
= address : Assodiationimpl \ = addess : Assodiationimpl -
= cwstomer ¢ Associationmpl ! | = customer : Associationmpl nane GEring 1 1
~ © = int : PrinitiveDataTypelmp| J \\ . © = int : PrimitiveDataTypelmp| . sjrimary Boolean 1 1
[E— Lype Classifier  F1 1
o .
17 115.10.2009 | Dresden OCL2 in MOFLON w 1815.10.2009 | Dresden OCL2 in MOFLON

TiE-CDDS - Focus on Constraints in CD (4)
Integration Framework

TECHNISCHE
UNIVERSITAT
DARMSTADT

TECHNISCHE TiE-CDDS - Focus on Constraints in CD (5)
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= Activate more features of Dresden OCL in MOFLON 6. Model-Based &
= MOF editor Product Line Testing
» User friendly OCL syntax checking
" OCL eXpreSSion completion 4. P2P Systems & 5. Model-Driven
* MOFLON code generator Global SW Eng. Security Engineering
® |nitial Values (init)
» Queries? Application Areas:
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= Add more OCL constraints to our MOF Metamodel Tool Integration Languages & Methods
= Regenerate MOFLON MOF implementation
= Activate constraint checking in MOFLON
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&
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approaches based on classic meta-CASE text based * A. Konigs, A. Schiirr: "Tool Integration with Triple Graph Grammars - A Survey", in: R.
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Time for questions and discussion
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