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MOFLON MetaCASE — Main Features

* 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)
* fransform 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

meta-CASE (ool
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R
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Einschub: JMI: Transformative TS-Brucke
fur MOF und Java, Sprache UML
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Java Metadata Interchange (JMI) ist eine TS-Halb-Brucke fur MOF und
EBNF-Space, fur die Sprache UML

TS MOF JMI TS Java
M3| MOF | | EBNF
M2 UML UML
Printer
M1 :> Textuelle

UML Représenta-

Modelle tionen von
Parser UML in Java
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(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

lariEigene Dateienidevelopme...del_classdiagramsimodel\ClassDiagrams_withCon... |Z| |'

B AR

General | Tags

Mame Language Body Association «gitnrqii;;e,o
i ; . ) trg_assocs
|3ttrNamesMustD|FFer | |':":|- b | inv:attrs-rforkll (al,az:ittribute|al<>az tsrr;: Claazzzz AssocToTarget
Wisibility (%) irevariant implies al.name <> a2.hnsme) reame © String 5| 1.7 aprimitives
Bool

lC::lLII'IIjEFiI'IElj OdEFinE ' [~ Xc_a Qs
(%) public 1 \

. / \
() private 7 ic

7/~ N\

[ Ok H Cancel ] ‘{ia:iu)
children

attrs Nftribute [A0F]
AttToType parert : Clazz (0..1]  Pr——
iz_persistent : Bool = v

1.7
parent .

Attribute olaz= !
=
type sifigp il . ] attrs ClagsToAtrs

iF_primaty : Bool
name : String = 1.7

7

ClassToClass
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(OCL) Constraints in MOFLON -

UNIVERSITAT
Generated Implementations DARASTADY
* MOFLON generates metamodel-based repositories (Java/JMI)
* MOFLON uses Dresden OCL to add constraint code
to generated implementation 3
= invariants (inv) & L
attrs : Attribute [1..*]

AttrToType

= derived attributes (derive) parent : Clazz [0..1] #1/—‘
iz_perziztert : Bool = h
" helper variables/functions (def) ... . ‘ N

0] Clazzlmpl java 2
lllll

£lg
2520 public Collaat It

S Dresden OCL-
MOFLON-code o R olle —
ref\/erlfyConstralnt(Strlng name) JmiException | o generated
:”: - istencr new Ca Evant (this A IT_0CL_INVARIANT, "eonstrainclans®, true)l; Repos| tory
P oyt (,, < <ca||s>>
’ c1:Clazz
JMI compliant method 3 Model A
refVerifyConstraints(boolean deepVerify):Collection ‘ o et o . g i . a0 cs. . o :
< 2 =) & v

§) | 15.10.2009 | Dresden OCL2 in MOFLON



B cicnpljava B2 =aj

£13 s
El=rau public Collection=3tring> refConstraintNamesi{) |
szl Collection<S3tring> constraintNames = mew java.util_ Hashfet-<String={); E
GZE -I—
GZ3 constraintNames . add("attrNamesMaschiffer") ;
GZd T
Sz return constraintNames;
P54 1
- | &2v7 B
= ra=] public javax.jmi.reflect.  JmiException refVWerifyConstraint (String constraintMame)
[=p5as] if ("attrNamesMustDiffer". equalsiconstraintName)) {
&30 if (lewaluate attrNamesMuastDifferii) {
531 String constraintBody = "unknowm body";
GB3F constraintBody = "inv:attrs-rfordll (al af:Attribute|al<Faf implies al _name <> af_ name)]";
533 informbListener (new ConstraintBEvent (this, Const.raint.Event._EVENT_OCL_INVARIANT, "constraintHame", false));
G5
[ return new javax.jmi.reflect.ConstraintWicolationException|
(3] constraintBody, thiz, "constraint named '" + constraintMName + "' i=s wiclated in instance: " + thi=);
5327 1 else |
[=cis] informbistener (new ConstraintEvent (this, ConstraincEvent. EVENT OCL INVARIANT, “"constraintName", true));
£33 1
S0 }
gl return null;
Gz 1
=L 3
i G public Collection=javax.jmwi.reflect. JwiEkxception> refWerifyConstraints (boolean despWerify) |
545 Collection<javax.jmi.reflect .  JmiException* inwalidConstraints = mew org.moflon.collections. inplementation. JnifetInpl <-
G5
&d7 for (String constraintMame : refConstraintNames (1) |
Gd3 Javax. jmi . reflect .  JmiException constraintException = refWerifyConstraint (constraintName) ;
Sd3
(=5=1u] if (constraintException != null) |
&5l invalidConstraints. add{constraintException) ;
G52 }
G653 }
G54
=183 if (deepWerify) {
SE5 }
G577
=441 if (inwvalidConstraints.size() = 0) {
553 return invalidConstraints;
[=S3=1u] } else |
a5l return null ;
G52 }
G52 }
GiE5d [
£ b
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1| ClazzIrmpl java &3 == ]

248 Ff generating constraint evaluation method attrNamesMastDiffer o
245 A SR LI R ealuate attrNanesHMustDiffer (SR
350 #f Warishles 1E
251 final tudresden.ocli0.core.lib. JnidclFactory tud0clZ0Fact0 = tudresden. oclZ0. core.lib. JmilclFactory. getInstance(reflutermostPackage());
35E final tudresden.oclZ0. core.lib.0clCollectionType tud0clZ0Typel = tudleclz0Fact0.getlcllodelTypeFor ("cd metamodel: tAttribute") . getOclBagType () ; (T
2E2 final tudresden.ocli0.core. lib.OclPrimitiveType tud0cli0Typez = tudresden. oclZ0.core. lib. OclPrimitiveType. oetOolString () ; YT
254 final tudresden.oclZ0. core.lib.0cllodelType tud0clZ0Typel = tudlclZ0Factl. getOclModelTypeFor"cd metamodel: :Clazz");
355
2EE £ Inwariant I
357 final tudresden.oclZ0.core_lib. OclModelObject tud0clZ0War0 = {(tudresden.oclZ0.core.lib.0clModelObject) tud0clZ0Fact0. getlclBepresentationFor
258 tudlclz0Typed, this);
359 final tudresden.oclZ0.core_lib. OclBag tud0clZ0Expd = tudresden. oclZ0.core.lib_ Ocl. tods1BagitudlclZ0Warl. getFeature (tud0clZ0Typel, "attrs"));
260 final tudresden.oclZ0.core.lib.Ocllterator twdleclZ0Ilterl = tud0clZ0Expl. getlterator();
a6l final tudresden.oclZ0.core_lib. OclBooleanEwaluatable tud0clz0Evall = mew tudresden.oclZ0.core.lib. OclBooleanEvaluatable() |
1% public tudresden.oclZ0.core. lib.OclBoolean evaluate() |
]3] final tudresden.oclZ0.core.lib.OclModelObject tudlclzOWVarl = tudresden.oclZ0.core.lib.Ocl. tefclModel Object (tud0clZ0Iterl. getWalue ()] ;
264 final tudresden.oclZ0.core.lib.Ocllterator tudOclZ0Iterl = tud0clZ0Expl. getIterator();
265 final tudresden.oclZ0.core.lib.0OclBooleanEvaluatahle tudlclzZ0Evall = new tudresden.oclZ0.core.lib_ OclBooleanBEvaluatable() |
11 public tudresden. oclZ0. core. lib.0clBoolean evaluate() |
267 final tudresden.ocliZ0.core.lib.0clModelObject tudlclZz0WVarZ = tudresden.oclZ0.core.lib_ Ocl
]3] ctolelModelObject (tuddclZ0Iterl. getWalue () ) ;
363
WA 270 £ : Check if VariasbleId is correct
371 final tudresden.ocliZ0.core.lib.0OclBoolean tud0clZ0Expl = tud0clZ0Var?.isNotEqualToitud0clZ0Varl) ;
372 final tudresden.ocli0_core.lib OclBString tud0clz0ExpZ = tudresden. oclZ0_core.lib_ Ocl. tolclStringt
273 tudlclZiVarf. getFeature (tud0clZ0Types, "name"));
374 final tudresden.oclf0_core_lib. OclB8tring tud0clzZ0Exp3 = tudresden.oclZ0_core.lib_ Ocl. tolclStringt
cira tudlclz0Varl. getFeature (tud0clzZ0TypeZ, "name"));
376 final tudresden.oclf0_core_lib. 0OclBoolean tudOclZ0Expd = tud0clZ0Exp?. isNotEqualToitudOclZ0Exp3) ;
277 final tudresden.oclZ0.core.lib.OclEoolean tud0clZ0Exps = twdlclzO0Expl. iwplies (tud0clZ0Expd) ;
378
379 return tud0clZ0Exps;
280 1
281 }i
38E
3=3c] final tudresden.ocli0.core.lib.OclBoolean tud0clZ0Expe = (tudresden.ocli0.core.lib.OclBoolean) tud0clZ0Expl. fordll(
S04 tudlclZ0Iterl, tudlclZ0Ewall);
385
286 return tud0clZ0Exps;
287 }
388 bi
383
290 final tudresden.oclZ0.core.lib.OclBoolean tud0clZ0Exp? = (tudresden.oclZ0.core.lib.0clBoolean) tud0clZ0Exp0. fordll (tud0clZ0Iterl, tudlcliO0Ewall);
331
29E return tud0clZ0ExpT.isTrael) ;
) v
£ b
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MOFLON - Architect A Universma
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[ § Domain Specific Meta Models, Tool Representations = ]
{} MOFLON K 7
SIS XML Interchange | \. .. .| MOF 2.0 Editor | Y Sual SDMEditor |\, il TGG Editor
(Rational Rose, | im0kt (XMI, GXL) ' Fujaba
etc.)
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MOFLON - Archi ) Universimar
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rchitecture . £yl
[ § Domain Specific Meta Models, Tool Representations = ]
{} MOFLON K 7
XML Interch Visual SDM Edit
CASE Tools Ierenange | visual MOF 2.0 Editor | oo > EAROT 1 Visual TGG Editor
(Rational Rose, | jmnoft (XMI, GXL) Fujaba
etc.)
instantiate l instantiat‘e/ 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 B DaRmeraT
[ § Domain Specific Meta Models, Tool Representations = ]
{} MOFLON K 7
XML Interch Visual SDM Edit
CASE Tools Ierenange | visual MOF 2.0 Editor | oo > EAROT 1 Visual TGG Editor
(Rational Rose, | jmnoft (XMI, GXL) Fujaba
etc.)
instantiate l instantiat‘e/ instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints >| Graph Transformation
«— , <« TGGs
Metamodell p (OCL, Java) |«— Fujaba
refine repair
N |// l generate
transform x~ v transform transform
XSLT Transformation OCL Compiler Velocity Transformation
MOMoC Dresden Fujaba
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MOFLON — Architecture UNIVERSITAT
[ § Domain Specific Meta Models, Tool Representations = ]
{} MOFLON K 7
XML Interch Visual SDM Edit
CASE Tools erenang® | visual MOF 2.0 Editor | ' o2 >V EAOT - visual TGG Editor
(Rational Rose, | jmnoft (XMI, GXL) Fujaba
etc.)
instantiate l instantiat‘e/ instantiate l instantiate l instantiate l
refine
MOF 2.0 Constraints >| Graph Transformation
«— , <« TGGs
Metamodell p (OCL, Java) |e— Fujaba
Model Analysis, retine repair
Model Transformation, N |// l generate
Model Integration, transform x~ v transform transform
etc. 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

—Q
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Fle Edit Mavigate Project Run  Window Help

“““““““““““““““ s [ = R N R b N -

.........

aaaaaaaa

26.2 MOFLON Case Study — Statechart Editor ecyEc L
(STaX) DARMSTADT
: Editor: _
i . data structure (MOFLON repository)
: « GUI (GEF) -

ES — Real-Time Systems Lab
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Integration Example with TGG -
Class diagrams / database schemata

_______
- <

Class1

attr1 - Steing .-

-

\\*\ fE Browse [Epstracture 290L - Search  %cInsert
,/"/Fieltl Tvpe Collation Athibutes  Null
\__":7::“|3‘ attr]l  varchar{1024) latinl general o o
________ o=} ath?  wvarchar(1024) latinl general ci o
e Lo 3- atad  int(11 )
Class? T ! : i : . °
I A== {-t- attrd varchar(1024) latinl general i Mo
attr2 -Steing 1
attr3 ik
attrd -Steifg 4
domain specific language, domain specific language,
e.g. Class Diagrams e.g. Database Schemata
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Case Study 2: Tool Integration Scenario @, TECHNISCHE

iG/)=\ UNIVERSITAT

TIECDDS: (ClassD / DatabaseSchema) Q5 DARMSTADT

Database Schemata Metamodel

Class Diagrams Metamodel

¥ MOFLON [DatabaseSchemata] - C:\Dokumente und Einstellungen\klar\Eigene Dateienidevelopme...odel. dbschemata\model\DatabaseSchemas_w.... (= |[E1][X]

¥ MOFLON [ClassDiagrams] - C:\Dokumente und Einstellungen\klar\Eigene Dateien\developme... del_classdiagrams\model\ClassDiagrams_withCon.... [= |[E1][X]

Fie Edi Dagrams MOF20Dagram Inport/Export Tooks Options Window Help Fie Edi Dagrams MOF20Dagram Inport/Export Tooks Options Window Help
D82 W E L0o BBRBOP 8 o HAH & e SN @ Xx08 BBOP 58 o~ HEH S R LHE
@ggﬁm . B cd_metamodel [ClassDiagrams] ?ggﬁm . B db_metamodel [DatabaseSchemata] [8[EE3)
tegraton tegraton
g COpsIrzgratn seeraza B o - o Fee—— g ospag st grersed atle .
g s o G ClassDiagrams ableCantainer
Ela] O b6 name :String - e = il Tae TableContainsColurmn
assodation a El=l:
b 0 x (o X
5 aurbute o . 5 comn heye: Py ']
> type 5 @ = -5 Frey g8 @ _, = pkey : Column [*]
o i prinary = 5 Tatle cols Colunn [+]
o name BE Y s - s [OHEE name :String
atmustHavetiane ™ - v
5 Gl BX "y i BX "y
dlazz ?°x T name ? "
> Classfir P 2 B columrtlamesMustDfer = o
S 4 " rmveDaane clarz V) < > D s
> peren 1 anigren e e o 6 b FeyReferencesColann R
T is_persistent ind € attrs  attribute [1..*] L ) i) [ [ ot ] % - FieyReferencesTable e Fiey
@ atttlamesMustDfer o AlfToType parent: Clazz [0..1] e 5 - TableContainsColumn o o
imitiveDataType » o= is_persistent : Bool I ) - TableContainsFie, ® e reference: Table
5 prinitiveDataTyp: . e i' bleContainsFey - cois : Colunn [*] 5
] el s | e TableReferencesColun
stin o1 o1
Lo, D st 0.1 ClassToclass D
o .
& assocToTarget @ Atribute @
- aTaType o — 0
T eetyee " oo Clssiter[1.4] | o ClassTotts MOEGRY "
4 ClassToClass i Beal - -
& Datsbaseschemata aa rame : Sty : L aa
D tes e
T o5 Wyte o171 My aloosiad T o4 MByte o171 My aloosied T

A A Generated
Repository

s g s T 2|8
IR (TGG) 8 %|E
ol o 9 @ =]
£3|2 8§ 28 &0
< o o (4] <€

— & » —
____________ Al r — ] "_

. - —_— = -
i a E\ememA*i} I:Link 1 b E\ememB*i
____________ i [ Hnk | S
Model A* Correspondence Model B*
Links

il

4L

integration rule code — £ £ F —

A Integration Framework Run-Time Veri:ﬁcation
of Constraints

15 115.10.2009 | Dresden OCL2 in MOFLON




TiE-CDDS - Focus on Constraints in CD (1)
Generate Code from MOF model (CD metamodel)
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OFLO assDiagra Do d g gene Dateienldevelopme...del_class diagra d D m]
File Edit Diagrams MOF 2,0 Diagram Import/Export Tools Ophions Window  Help
DER W EH L BB © o BB S R oe&E
@ Projects B cd etamode assDiasra o]
-{@ CODSIntegration — _—n
@ CDDSInkegration generated Bl ol - Classifier ﬂss;[:lallull _— oqgl(r:ilx;e»
£ e, ek smodel R name : String - i’; c,;;; - AssacTaTarget
- Associstion moo0 o (o name : String = 1.7
=5 aetribute Bool
o type (al - 1.3
. B i sre_sssoox | 17
~m T is_primary -
Lo T name @ Q a AssocToSource
[ attrMustHaveMame ro
B Classifier E X . M X :
-8 dazz ? 9 x r
"~ > Classifier D FLO AssDiagra [ Ente i : pge d pene [a
o ttrs e " P Clazz
oo parent Ty [ = siwen W File  Edit  Diagrams MOF 2.0 Diagram  Import/Export Tools  Options  Window  Hel
LT is_petsistent - - € rs - Attribute [1..%] J 0 g p p p p
"M attrMamesMustDiffer P = AtrTaType pamgt: Clazz [0, T .
heal W =" lree 08 @ Lo DR o o B
Boal F | e [ F o
° - I 7 :
[P] string o1 & !
- AssocToSource O q - slazz q panent [ 81 F‘rDjEEtS 1 1
& emoTotrge P attitute : B ClassDiagrams [ClassDiagrams]
- AkbrTaT [ .. i
b ClosToltrs . :zifnr::js‘g:;[‘“*] e ClassToAtlrs @ CODSINkegration
& ClassTaClass il = — EI@ w
B DatobaseSchemata as -~ i Renamne Fz
- CE-ET ed_me
1> , E A Project Dependencies
L4 ] - ] - .
T o = E Al BZ project Preferences Ed—memndm
dit MO on | oo E Save Project Strg+3
. ]
General | Tags = Save Project As
Mame Language Body l Close Project
|3ttrNamesMustDiFFer| |OC|- ¥| |inwv:atcrs->forillial,ai:Actribute|al<raz l B creat MOE packa
N ) ) reake new ackage
Wisihility (%) irevatiant implie= al.name <> a2.nsme) -— packag
) undefined (O define Refresh Inspections
() public o
() private j
[ ik ] [ Cancel ] -
Stinm I [ Generate MOFLON-Cade (Schema + Transformations) |
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TiE-CDDS - Focus on Constraints in CD (2)
Integration Framework

TiE - Integration Framework

System  Linkbrowser ,’
[-]1 Configuration ,’ I’
Tool Adapter Mode Icon Model init save edit
Source Domain jmi_adapter_classdiagrams_offline. jar = offline oﬂ"E[ cd_model,xmi | = [ :_;q_.‘: ” Iﬂ ” ‘99
Target Domain jmi_adapter_dbschemata_offline. jar = offline oﬂ"[ ds_emphy.xmi | = [ :_5_.'; ” lﬂ ” ‘9?
Link Domain integration_classdiagrams_dbschemata. jar offline oﬂ"[ cdds_empty . xmi = :_;q_.‘:
-
Configuration File | CDafflineD3offling, conf W (= | [ & | 4
=

Constraint Validation

source domain model does not Fulfill its constraints:

@ constraint named "atbramestustDiffer’ is violabed in instance: Cuskomer; inw:attrs-=fordll{al, a2 Attribuke]al < =a2 inplies a1.name <> a2.name)
conskraint named "attrMustHaveMame' is violated in instance: § iny:name, sizel) =0

associakion 'cd_metamodel ClassToattrs', memberEnd ‘attrs": size of links is ouk of bounds in contesxt 'Ordericd_metamodel. Clazz' should be [1,unbounded] but is 0 iny: atbrs-=sizediz=1 and attrs- >sized)<=unbounded

SOURCE
i w TARGET

relates with to i
oot Mode Relatio,,. 4=root

show inferred relations O

¥ Address : ClazzImpl

- m 1 AttributeImpl

¥ Customer : ClazzImpl

= name : AttributeImpl
o m name : AttributeImpl N

Order : ClazzImpl

String : PrimitiveDataTypeImpl
address : AssociationImpl
customer : AssociationImpl

int : PrimitiveDataTypeImpl / \

g

initialize integration ready.

IL aC

17 |15.10.2009 | Dresden OCL2 in MOFLON




TECHNISCHE
UNIVERSITAT
DARMSTADT

TiE-CDDS - Focus on Constraints in CD (3)
Model Browser

TiE - Integration Framework

System  Linkbrowser

[-] Configuration

Tool Adapter Mode Icon

offline 8
offiin

Model init save edit merge

cd_madel. xmi = l_iq_-; E 59?
E JmiMode|Browser

Source Domain jmi_adapter_classdiagrams_offline. jar

Target Domain jmi_adapter_dbschemata_offline. jar

¥ Address : ClazzImpl
w1 AbkributeImpl
¥ Customer : ClazzImpl

= name : AttributeImpl

= name : AttributeImpl

= Order : ClazzImpl

= 5String : PrimitiveDataTypeImpl
- = address : AssociationImpl

- = customer : AssociationImpl
[ int : PrimitiveDataTypeImpl

£
|~

>

initialize integration ready.

- # int:PrimitiveDataTypelmpl
- # String:PrimitivebataTypelmpl

Link Domain integration_classdiagrams_dbschemata. jar offlin
Configuration File |CDOFFIineDSoFFIine.c0nF v| E ekt MDdEl ASSDEiatiDnS | Attrlbul:es DpEfatiDHS || Diagram |
[ Acton delete | =0 cd_metamodel nane value edit
Algarithm |F0rward Translation {Batch, Simple) v| Strategy ._ EUStDmEr'ﬁSSDEiatiDnIm I
refresh HA530CIa P arne SLIFMAme
- # address:fssociationImpl 5_primary Falee
Configuration File |Iast.c0nf v| [ 5] ] H@ DrdE.'r:':|-EIZEII'I'||:I| YpE SE-'t[ 5|:rll'|g ]
[ output “ @ idiAttributeImpl
LinkBrowser | Log| = Customer:ClazzImpl
=¥ root Close Up i irclevi R Tre . = q
..r:Osouacs | ose Lp Yiew Clrsc::::El i surname: AttribukelImpl Strlng Editor Dlﬂlﬂg
. w TARGET oo = Lo i name: akkributeImpl
ot Mode Relatio, .. 4= rook I:_:I@ .':'.ddrE-'SS:CLEIEEII'I'Il:d Change value, ..
show inferred relations O ".' StrEEt:ﬁttrihUtEImﬂ -'.IJr'r|.E|r|'|F!
Show relations for a Node

[

4

] ’ Abbrechen ]

. d

name

ame

Lvpe
SEring

upper lower

5_primarsy

Boalean

VpE

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

TiE - Integration Framework |Z||E|r'5__<|

System  Linkbrowser
[-]1 Configuration

Tool Adapter IMode Icon  Model init SaVE edit merge

Source Domain jmi_adapter_classdiagrams_offline. jar offre  &E  |cd_model.xmi [ = ] [ W “ =] ][ 7 ] B5 [ g ]
Target Domain jmi_adapter_dbschemata_offline. jar urknown -85 ds_emply, xmi ’ = ] ’ :_5.“-' ” lﬂ ” f ] % ’ ‘E ]

Link Darmain inteqration_classdiagrams_dbschemata,jar unknown 850 cdds_empty  xmi = w
Configuration File |CDOFFIineDSofFIine.conF v| E

[-] Action
Algorithm |F0rward Translation {Batch, Simple) w | Strateqgy |Unsorted Simple v | Log Level |WARN ~
Configuration File |Iast.c0nf w | ’ H ] [ & l

o Constraint Validation

LinkBrowser | Log

=¥ raok Close Up View | Circleview
(- > SOURCE
L.w TARGET

|

| relates with ko @
&

show inferred relations O

|Sh0w relations for a Mode |

E! ¥ Address : ClazzImpl
low street : Attributelmpl

E! ¥ Customer : ClazzImpl

= name : AttributeImpl

- m gurname : AtkributeImpl
Crder : ClazzImpl

- id ; AktributeImpl

String : PrimitiveDataTypelmpl
address : AssociationImpl

- = customer : AssociationImpl

1<
IS
|

initialize source ready.

|! ac
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TiE-CDDS - Focus on Constraints in CD (5)
Forward Translation to DB representation
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\>

- Integration Framework

- Integration Framework

Swskem  Linkbrowser System  Linkbrowser
[-] Configuration [-] Configuration
T iy Mode Icon Madsl Tool Adapter , e N MFDF::IE IC'?E: MD;TI | [ = ] init save edit merge ]
fe s Source Domain jmi_adapter_classdiagrams_offline. jar offling <& odel, xmi
Source Domain jmi_adapter_classdiagrams_offline. jar offline E-15] DALRE A g - b ) ! =
Target Domain jmi_adapter_dbschemata_affline. jar offline B 2414, xmi [ o ] ]
Target Domain jmi_adapter_dbschemata_offline. jar urknown -85 ds_emply, xmi
Link Domain inteqration_classdiagrams_dbschemata, jar offine Sl [2414.xmi = &
Link Domain integration_classdiagrams_dbschemata, jar urknown -85 cdds_emphy . xmi
Configuration File |CDDFF\ineDSoFFIine.conF v | E
Configuration File |CDOFFIineDSofFIine.conF v| E
[-] Action
Lok Algarithm |F0rward Translation (Batch, Simple) V| Strateqy |Unsorted Simple | Loglevel [WARN w
Algorithm |F0rward Translation {Batch, Simple) v | Strateqgy |Unsorted Simple E
Configuration File |Iast.c0nf v| [ lﬂ ] [ & ]
Configuration File |Iast.c0nf v| ’ H ] [ & l [-1 2utpuk
] Output LinkBrowser ||_0g
— =¥ root Close Up Yiew | CircleWiew < b
LinkBrowser | Log ‘);\ 2
=¥ rook Close Up Yiew | Circleview < P o /l?/ s /‘f‘/
- » SOURCE /
..... « TARGET | relakes with to &@
) ) &3
show inferred relations |:| show inferred relations O
|ShDW relations for a Mode | |Sh0w relations for a Mode | A 4 4 4 4 & a *
A r
Q Address : ClazzImpl Address : ClazzImpl 3 .
= street : AttributeImpl - m street | AttributeImpl » *
- ¥ Customer : ClazzImpl Customer : ClazzImpl > L
= name : AttributeImpl = name ; AttributeImpl 3 *
- T = surname : AtkributeImpl » *
¥ Order : ClazzImpl » L]
Crder : ClazzImpl . .
TPVAETTRTT] id ¢ AttributeImpl » *
" _I . _n u lmp String : PrimitiveDataTypeImpl
= String ! PrimitiveDataTypelmpl Rzt § e e e
B = address : AssociationImpl customer ; AssociationImpl
i = customer : AssociationImpl int : PrimitiveDataTypeImpl
vi< > vi< >
initialize source ready. perform operation ready.
[ G GC
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Future Work — OCL

=

Uiy

<=

* Activate more features of Dresden OCL in MOFLON
* MOF editor
» User friendly OCL syntax checking
* OCL expression completion
* MOFLON code generator
" |nitial Values (init)
= Queries?

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

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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UNIVERSITAT
Related Approaches UNIVERSITAT
approaches based on classic meta-CASE text based
standards  graph-/modeltransformation approaches approaches
470 AR Q
O(O * ch» ", Gp T A B @O’;'o €o %, % (e S+
DN S G N e BT Y e %’o O“’o )-}( U \%
Abstract syntax ot *F + + 0 0 O |+ + 0+ 4|+ ]0]+
Concrete syntax e T + - + + L+ o+ + o+ ] o
Static semantics o+ |+ o + + 4+ o0o|lo0o - + 0 +]oO0]oO|-
Dynamic semantics | + + 0+ + o+ + o+ o o I B - 0
Model analysis _+ + + + + 0 i + 0O | -+ - 0o | + o) +
Model transformation) + | + @ + +  +  + + 10 - om0+ O *.
Model integration + + + + o) + - — - - - o) - 0
Acceptability | rLr e s L sl e e Lo Lo
Scaleability o+ ]+ - 0 - 0 -] 0 - === ]-=]-=]0
Tool availability - 0 | 0 |+ + 0+ + + 0 0 + L+ ] + + o
Expressiveness + + o + 0 0 o o 0 0

from Amelunxen, Konigs, Rotschke, and Schdrr,

,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. Konigs, A. Schirr: "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. Schiurr: "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. Schiirr: "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. 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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Time for questions and discussion
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