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Tutorial Specific Scenarios

Selected Scenarios for Tutorial specific Hands-On:

1.Realising a Modelling Language
- Case: Entity Relationship Model

2.Implementing an Algorithm
—  Case: Structural Similarities of Business Processes

3.API / Web-Service Invocations
—  Case: WIKI Interaction
- Case: Google Map Interaction

4.Coupling Modelling Languages to support Modelling Procedures
- Case: Coupling BPMN and UML-Use Case Diagram
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CASE: Entity Relationship Model

1. SCENARIO:
REALISING A MODELLING LANGUAGE
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Scenario Description

Case:

Realise a modelling tool for the Modelling Language “Entity

Relationship Model".

Goal:

Demonstrate the development of a model editor for a defined modelling
languages using common constructs from ADOxx Meta2Model.
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Mapping Meta2Model with ER-Meta Model

generic
Meta2Model to a
ER - Modelling Language Definition concrete
Modelling
?
E(A;:Dy, ...,A:Dp) Language ?
E(All ""Am
R(A;:Dy, ...,Ap:Dp)
R(A]_, ""Am)
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How to map
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Modelling Language Meta Model

ER - Modelling Language Definition

Conceptualisation
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2

defined

Additional Aspects:
*Name

«Cardinality

*Key Attribute

Specification for Operationalization:

CLASS: Entity, Relation, Attribute,

RELATIONCLASS: relates, has,

Attribute: name (String), cardinality (String),
key (Boolean), datatype (List)
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Operationalization of “CLASS” Concept

AD 0 §-Meta Llodel

Operationalisation : ER Modelling Language

CLASS: Entity, Relation, Attribute, _ ER-Concept_
RELATIONCLASS: relates (Entity->Relation),

has (_ER-Concept_->Attribute),
Attribute: name (STRING), cardinality (STRING),

key (INTEGER), datatype (ENUMERATION)
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Operationalisable Meta Model

MetaModel Operationalisation MetaModel ER-MetaModel
ABSTRACT CLASS™ " e Conceptualised ER—Meta Model -
géﬁ?\%dmm‘s L - Class inherita -> ey IR 1o [N
ATTRIBUTE . —> ;_D_COHSU"U'C‘t_V [ has as + ey Awibue
ATTRlBUTETYPE Al GRAPHREP,ATTREP Attribute Gofined Datatype
{STRING,... ENUMERATION}

ADOxx MM CLASS:

Name, STRING  s———
_ D _Construct__
- - - ‘ = ~ ~

ABSTRACT CLASS: CLASS:
_ER-Construct_ Attribute

Key, INTEGER
Datatype, ENUMERATION

” ~

cé-pﬁ& TS gl'lAtS_S: Cardinalty, STRING
ntity elation ®
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Realising Modelling Language

Meta2Model: provgdes DO
GRAPHREP, MetaModel, =~ 2. Meta2 Model
Modeltype, Class, Attribute AN® I

developed

———— C++, C#, Java

in

""""""""""""""""""""""" © Tlnstanceof |
GRAPHREP . . :
GRAPHREP Specialisation of i || Meta Modell MM - Tool ‘
PEN w0.05m ! Implementaiton
RECTANGLE x:-1.4c MODI N .
ATTR Name" - 8cr| yDELTYPE £R Diagran 3 Generic ADOxx Part
ey § Meta Model
INCL Atribugte” \
T Inherited?rom
c ER- § - MM-DSL: ALL
Concept > 3 Method-specific developed ADOxx Librar
CLASSATTRIBUTE <Doku> Meta Model in y
TYPE STRING : Language
VALUE "NOTEBOOK .
. ||Instanceof
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Used meta-modelling functionality :

TYPE, CLASS

*ADOxx Meta2Model Component:
— Model Editor incl. Menubar
- Query engine incl. AQL syntax
— ADOscript interpreter and ADOscript syntax

- Database
niversitat
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Provided Functionality of Metamodelling Platform

*Meta?Model: MODELTYPE, GRAPHREP, ATTREP, ATTRIBUTE
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ADOxx Realisation HANDS-ON

1. Defining MODELTYPES

2. Inheriting CLASSES from ADOxx Meta Model

3. Implementing GRAPHREP

4. Inherit RELATIONCLASSES from ADOxx Meta Model
5. Defining ATTRIBUTES and ATTREP
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GOAL: Development of Modelling Toolkit

Menubar
Actionbar Modelling

Explorer

References

Drawing Area
Navigator

Inspector

Search

Results Messages

Lvr\w/igﬁrsitét O M I_ /\B

Eaculty of Computer Science o. Univ.-Prof. Dr. Prof. h. ¢. Dimitris Karagiannis WWW.0mi |ab.0rg




Used ADOxx Functionality: Realising a Modelling Language

Modelling Language Implementation

A~
Classes (v
Relations =
Class Attributes and Attributes (v
GRAPHREP Y
ATTRREP ‘Q’)
CONVERSION @
Model Pointer
&
Model Types (
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CASE: Entity Relationship Model

1. SCENARIO:
REALISING A MODELLING LANGUAGE
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ADOxx Realisation HANDS-ON
1. Defining MODELTYPES

2. Inheriting CLASSES from ADOxx Meta Model
3. Implementing GRAPHREP
4. Inherit RELATIONCLASSES from ADOxx Meta Model

5. Defining ATTRIBUTES and ATTREP

wigﬁrsitét O M |_ /\B

www.omilab.org

Eaculty of Computer Science 0. Univ.-Prof. Dr. Prof. h. ¢. Dimitris Karagiannis

Define Modeltype

—  Define the Model-Type:

1.Click “Library attribute” of the ER-
library
2.Go to “Add-on” chapter

3.Define the Modeltype in the Modi
textfield.

4 *MODELTYPE “ER-Diagram”

e ™ -
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Library Management

& ADOxx: Development Toolkit (Admin)

[o]
@
le

[ Cornes Migrtion Bavas e

Tanag

[E)
Entity Relationship Model (ER)_v0.L AL3 - Edit class ie

Class hierarchy:

B X __D-construct_ (Metamodel)

@ X _D_event_ (Metarode)

@ X _D variable_ (Metemodel)

@ X _D_rendom_generator_ (Metamode)
© X _D_resource_ (Metamodel)
_D_container_ (Metamodel)

& X _D_agent_(Metamodel)

& X _LibraryMetaData_

Edt.,

Copy.

Delete

|| |

#° AnimRep (Metamodel) String (STRING)
-

# Class cardinality (Metemodel) String (STRING)
*f Classhbstract Integer (INTEGER)
#f Classame String (STRING)
#] ClassVisible Integer INTEGER)
@ Extemaltocl coupling (Metamode!)  String (STRING)
- 3

#° HipTit (Metamodiel) String (STRING)
% Model pointer (Metamodel) String (STRING)
#_Position (Metamode)) String (STRING)
#° VisibleAtrs (Metamodel) String (STRING)
#° WE_Trans (Metamodel) String (STRING)

5 3 Reltion classes
X Is inside (Metamode)
© X Subsequent (Metamodel)
@ X Sets vaiable (Metamodel)
X Sets (Metamodel)
@ X Parameter (Metamodel)
@ X Call parameter (Metemodiel)
& X Uses (Metamodel)

D

_D-construct_--> _D_container|
D_event_—> _D_event_

_D_random_generator.
—D_random_generator_--> _I

is queries..
Predefined draluation queries...

ease lbrary
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Define new class

).¥01 ALY

Class hiesarchy:

5 X _D-construct_ (Metamodel)
@ X _D_event_ (Metamodel)
@ X 0 variable_ (Metamodel)
8 X D random_generator_ (Metamodel)
@ X D resource_ (Metamodel)
@ X _0_container_ (Metamodel)
x

@ gent_ (Metamodel)
sryMietaDats_
Rep (Metamodel) stiing (STRING)

e
#° Class cardinality (Metamodel) String (STRING)
97 Classabstract Integer INTEGER)
 Classhime Stiing (STRING)
97 ClassVisible Ineger INTEGER)

# Exteral tool coupling (Metamodel) ~ String (STRING)
-

:

[ e
0| e—
=3

#° HipTxt (Metamode) String (STRING)
#° Model pointer (Metemode]) String (STRNG)
#_Position (Metsmodel) String (STRING)
*° VisibleAtts (Metamodel) String (STRNG)
#° WF_Trans (Metamodel) String (STRING)

||| €2 Reltion classes

X Isinside (Metamodel)

@ X Subsequent (Metamodel)
X Sets vorisble (Metamodel)
X Sets (Metamodel)

X Parameter (Metamodel)

5 X Call parameter (Metamodel)
@ X Uses (Metarodel)

Predefined evaluation queries...
—

Derive a new class

Class name:
_ER-construct_

Superclass: _D-construct_

wiversitat
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Define Abstract Class:

Add a new abstract class below the
root element that is used to define
“ ER-construct_” related issues

1.Select root class, click “New” ->
“New class”

2.Name new class as an abstract
class
| 1 Naming convention for abstract
classes Pre- and Post-fix is “_".
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Make Class Abstract

Entity Relationship Model (ER)_v0.1_AL3 - Edit class hierarchy B Clsshbstract - Edit facets =) .
=ow = | SeeE— Make class abstract using
D-constract_ (Metamode) A B Erdeined alue

= “ClassAbstract” attribute

_varable_ (Metamodel)
0 andom_generator_ (Metamodel)
0 resource_ (Metamode)
0_container_ (Metamode)
_agent_ (Metamodel)

X _UbroryMetaDeta_

= X ER-constuct.

-> Effect:

ramode) String (STRING)

e class can not be instantiated

Integer (INTEGER)

©

Longsting (LONGSTRING)

97 HipTt (Vetage) Sting GTRING) =
7 Model ponter Sting (STAING)

in the modelling tool.

97 Class cardinality (Metamodel)
7 Classhbstract

7 Clashlome.

o ClassVisible

@ Btemaltoo! coupling (Metamodel)

7 GuaphRep (Metamodel) Q

° HigTe (Metamode) Sting (STRING)

©° Vel ponter (Metrodel) String (STRING)

_Postion (Metamodel) String (STRING)

©° isitehts (etemode) Sting TRING) -

*° W Tran (Metamodel) Sting (STAING)
5 3 Relston closses

© X Isnside (Metamode) _D-construct_—> _D._contai
e 00|

& X Subsequent (Metamode) Zoevent

OMLAB
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Define ER-Classes

Enitly Relationship Model (ER)_v0.1 AL3 - Edit class hierarchy el =]

Class hierarchy: &

Make new classes:
5 X _D-construct_ (Metamode]) - —

8 X Thowii et | ﬁ Entity and Relation inherited
b i = — ‘ from

Al g e
[

i) il
(2 ) _ER-construct_
and

-— ™ s RO
Close
ed analysic queries...

o
s s sy TR
= Attrlb.ute
Inherited from

El

#] Class cardindbty (Metamodel)  String (STRING)
] ClassAbstract Integer INTEGER),
] ClassName. String (STRING)
o] ClassVisible Integer (NTEGER)
#, Bxternaltool coupling (Metamod®
# GraphRep (Metamodel)

* HipTxt (Metamode)

4} Model pointer (Metamodel)

Derive a new class

Class name:

Entty

Superclass:_ER-construct_

| Position (Metsmodel) String (STRING) D-CO n Stru Ct

] VisibleAttrs (Metamodel) String (STRING) I —_—

F WE_Trans (Metamodel Stiing (STRING)

5 X Aibute
©° AnimRep (Metamodel) String (STRING)
° AtiRep (Metamode) Longstiing (LONGSTRING)
% Clas cardinalty (Metamode) String (STRING)
bt e G Leave them as classes, by
4] ClassName String (STRING) d
4+ ClassVisible Integer (INTEGER) k h b
e oafegg i) oo o u not making them abstract.
° GraphRep (Metamodil) Longstiing (LONGSTRING)
#° HipTit (Metamodel String (STRING)
#° Model pointer (Metamodel) String (STRING)
4 Positon (Metomodel) String (STRING)
° ViibleAtrs (Metamodel) Stiing (STRING)
Stiing (STRING) 4
—— ——— OMLAB
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Implement GRAPHREP

3 400D

A2 0 & Eommwae— PRE 55

Entiy Reationship ode! (0.1 AL3 - it class berarchy

ToT&] = ]

Gl

g 6T
Sing STRNG)
Sing (STRING)
Suing (STRIG)
Sing (STRING)

ing (STRRIG)

Graphiep - £t cets

Sundardvalue

T

58 Chrecter

tns,Col5
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Implement GRAPHREP:

Edit Attribute GRAPHREP
Open GRAPHREP Editor

Write GRAPHREP Code in Text
field

View current GRAPHREP with
“Paint”

Store the GRAPHREP with
“Apply’

OMLAB
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Entity

Relation

>

Attribute
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Implementing GRAPHREP

GRAPHREP
PEN w 0. 05¢cm

RECTANGLE x:-2cmy:-.5cmw 4cm h: 1cm
ATTR "Name" x:0cmy:0cmw c:3.5cm h:c:1lcmline-

br eak: ri gorous

GRAPHREP
PEN w: 0. 05cm
FILL color:white

POLYGON 4 x1:-1.9cmy2:1.6cm x3:1.9cmy4:-1.6¢cm
ATTR "Nane" w:c:2.5cm h:c:0.8cm line-break:rigorous

GRAPHREP
PEN w: 0. 05cm

ELLI PSE x:0.00cm y: 0.00cm rx:3.00cmry: 0.80cm
ATTR "Nane" y:-0.2cmw c:2.8cm h:t
# Advanced Attribute Dependent G aphical

AVAL k: "key"
IF ( k =1)
{

LINE x1:-1.7cmyl:-0.5cm x2:-1. 7cm y2: 0. 5cm
LINE x1:-1.5cmyl:-0.6cm x2:-1.5cmy2: 0. 6cm

Not ati on

! OMLAR
IVIL/\
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Attribute Dependent GRAPHREP

T ——

=@ =

Entity Relationship Model(ER_W0.L AL - Edtcsss hierarchy

Gl ety ]
X _D-construct_ (Metamodel)
% e
% D arible_ (Metamede)
5 % D random,generstor_ (Metsmodel)
9 % 0 resouree_ (Metamo
9 % 0 container_ (Metamode)
@ X D sgent_(Metamodel
o X et i
l Ear i |
E
-— ) Sting STAING)
o] e (Metarmode) Longstnng (LONGSTRING)
9] Claszcordinsity (Metamace)  String (TRING)
7 Itager (NTEGER)
9] Clazame Sting STRING)
o] Clssistle Intager (NTEGER)
+, Btematoo oupiing (Metamode) Sring (STRING)
Graphtep (Metaodel Longstnng (LONGSTAING)
o7 HipT (etamode) String (STAING)
* ey Iteger (NTEGER)
o] Vel poiter (Metamode)  String (TRING)
9, Positon (Metamede tong STRING)
9] Vsblets (Metamedel) String (STAING)
WE_Trans (Metamodel) String STAING)
©° Animap (Mitamo String (STRING)
htep (Metamodel] Longsting (LONGSTAING)
©° oz crdinaty (Metamodd) St o
Clnzbaact Iteger (NTEGER)
 Clasaiame String (STRING)
o Clasyie Integer (NTEGER)
& Exemaitool couping (Metamode)  Sting (TRING)
#° Graphiep (Mitamoce) Lengsting (LONGSTRING)
#° g (Metamor ing (STRING)
% Model ponter (Mitamodel Sing (STRING]
»_Posiion (Metamar Sting (STAING)
©° Visblests (Metamode) Sting (STRING]
#° WE_Trans (Mitamodel Sting (STRING]

5 9 Reltion clsses.

Atsbute scopese.

Gbrary attibutes

E = e
=

ey

2

Date
Dateime

Enumertion It (ENUMERATIONLIST)
Expresion (ECRESSION)
Floting number (DOUBLE)

Itermodel eference (INTERREF)
Longstring (LONGSTRING)
Programeall PROGRAMCALL)

9% sting (STRING)

Table RECORD)
Time (TVE)

wiversitat
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New Attribute

1.Select Class in which the new
attribute has to be added

2.Add new attribute
3.Attribute name “key”
4. Type “INTEGER”

OMLAB
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Attribute Definition

3 A0 Develpment Toolt (Admi)

Entty Relaionship Model (ER v0.1 AL - it clas herarcy

=)

Clss ierrchy:

o Abute

43 Avimfep (Metamodel) Sting (STRING)
#} AttrRep (Metamodel) Longatring (LONGSTRING)
&} Ciass cardnay (Metamode)  Sing (STRING)
*] Clrsaboreet Integer (NTEGER)
*} Clssatiame Sting (STRING)
*F Clasvisble Integer (NTEGER)
4, Exteraitool couping (Metamode)Sing (STRING)
#] Graphfep (Metamodel) ring (LONGSTRING)
#F HipTie (etamodel) Sting (STRING)
. Integer ONTEGER)
*F Model peinter (Metamadel]  Sing (STRING)
%, Postion (Metamodel Sting (STRING)
47 VibieAts (Mitamodel) Sting (STRING)
4] WE_Trans (Metamode) Sting (STRING)
#° inimRep (Metamedel] Sting (STRING)
o trkep (Mietamedel Longaring (LONGSTRING)
©° Class carinalty (Metamedel)  Sting (STRING)
of Clashbtract Integer (NTEGER)
o Clsshame Sting (STRING)
# ClasaVisible. Integer (NTEGES
& Etemaitoolcoupling (Metamodel)  Sting (STRING)
¥ Graphiep (Metamode) Longaring (LONGSTRING)
©° HipTot (Metamedel) Sting (STRING)
#° Mode peinter (Metamode) Sting (STRING)
_Postion (Metamode) Sting (STRING)
 isiclktts (Metamodel) Sting (STRING)
&7 UE_Trans (Vetomode]) Sting (STRING)

© € Relation dasses

Clos hierarchy..

o)
| svbsesorn |
|

Eniy Relatinship Model (R YO.AL3 -Extend vlue rang ..

Etend value rnge

New value

[ ]

““ " | New Attribute

'1.Select Class in which the new
attribute has to be added

2.Add new attribute
3.Attribute name “Datatype”
4 Type “ENUMERATION”
5.Add value range

wiversitat
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Implement ATTREP

[LNYY - == NL.LLIT) Implement ATTREP

VO1LAL3 - it clss

1.Select Class
2.Edit ATTREP Attribute
3.Define NOTEBOOK
—  Chapter
— ATIR
—  Group
—  ctritype

o0

’ wigﬁrsitét OML /\B
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Modeltype: Inclusion of Classes

Entity Relationship Model (ER /0.1 AL3 - Library attributes ===

Define the Model-Type:

1.Click “Library attribute” of the ER-
library

2.Go to “Add-on” chapter

3.Define the Modeltype in the Modli

= Versioning format a

T External coupling: o .
= . textfield.
= |

1

4 *MODELTYPE “ER-Diagram”

5.Include classes:

—  INCL “Entity”
— — INCL “Relation”
5 —  INCL “Attribute”

Q00

OMLAB
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Definition of RELATIONCLASS

Entitiy Relationship Model (ER)_v0.1_AL3 - Edit class hierarchy.

Class hierarchy:

& X _D-construct_ (Metamodel}
3 Relation classes
Isinside (Metamodel) _D-construct_ -~

[ X Subsequent (Metamodel) _D_event_-->_D_event_

> _D_container_

B X Sets (Metamodel)
B X Parameter (Metomodel) D,

G X Call parameter (Metamodel) _Su

_random_generator.

_ER-construct_

Create a new relationclass =
Relationclass name: =
has
from-class: Cancel

k4 Help
to-class:

Copy..
X Sets variable (Metamodel) __D_random_generator_--> _D_varizble_

Bl i ... |+ 1.Click new RelationClass

AR

View 1 .
& X Uses (Metamodel) _ Activity. D resource_ 2Deflne
E X has _ER-construct_--> Attribute Soe
+ AttiRep String (STRING) s E . Name
+ GraphRep String (STRING)
+ Positions String (STRING) _ From-class
— To-class

Define RELATIONCLASS:

Facuit of Computer Science
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Implement RELATION GRAPHREP

- Define RELATION GRAPHREP:

3

78 Crascer i cor

GRAPHREP
EDGE
START
FILL col or: bl ack
ELLI PSE x:-.1cmy:0cmrx:.lcmry:.1lcm
> Lniversitat
wien

Facuit of Computer Science
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1.Edit Attribute GRAPHREP
2.0pen GRAPHREP Editor

3.Write GRAPHREP Code in Text
field

4 View current GRAPHREP with
“Paint”

5.Store the GRAPHREP with
“Apply’

OMLAB




Thank you for your attention!

In case of any questions, please contact

For any questions please contact: t u to r| a | @ a d OXX.0

Prof. Dr. Dimitris Karagiannis

University of Vienna rg

Faculty of Computer Science

Research Group Knowledge Engineering
Wahringer Str. 29

A-1090 Vienna

Tel.: ++43-1-4277-789 10

Fax: ++43-1-4277-8789 10

Email: dk@dke.univie.ac.at

Web: http://www.dke.univie.ac.at
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