CASE: Entity Relationship Model

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 MetaModel.
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Mapping Meta2Model with ER-Meta Model

How to map
generic

. Meta2Model to a

E(All "'lAm)

R(All . -lAm)

E(A;:Dy, ...,.An:Dp)

R(A{:Dy, ...,A:Dy)

concrete
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Language ?
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Modelling Language Meta Model

_ E(A;D,, ...A,:D,)
i, A

R(A:D;, ...A:D,)
R(Aﬁ '"vAm)

Conceptualised ER — Meta Model

Additional Aspects:
+ Name
Cardinality

Key Attribute

Conceptualisation

defined
Specification for Operationalization:
CLASS: Entity, Relation, Attribute,
RELATIONCLASS: relates, has,
Attribute: name (String), cardinality (String

_ wigﬁmitét key (Boolean), datatype (List) ! O M L/\B
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Operationalization of “CLASS” Concept

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)

OMLAB
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Operationalisable Meta Model

MetaZModel
ABSTRACT CLASS
CLASS .
RELATIONCLASS  _3
ATTRBUTE -
ATTRIBUTETYPE ==

{STRING,...ENUMERATION}

Name, STRING  m—

ABSTRACT CLASS:
_ER-Construct_

”

Operationalisation MetaModel

Class inheritance = »
_D_Construct_

GRAPHREP, ATTREP

ADOxx MM CLASS:

__ D _Construct__
- 7 \~

~
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ER-MetaModel

Conceptualised ER — Meta Model
Additional Aspects:

+ Mame
+ Cardinality
* Key Attribute

relates

Entity Relation

has as

Attribute Datatype
ined

defin

CLASS:
Attribute

Key, INTEGER
Datatype, ENUMERATION

Cardinality, STRING
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Meta2Model:
GRAPHREP, MetaModel,
Modeltype, Class, Attribute

GRAPHREP
GRAPHREP

PEN w:0.05cm
RECTANGLE x:-1.4c
ATTR "Name" y: 8cm|

Specialisation of

MoDI

MODELTYPE R Diagram*
INCL Enty”

INCL Relaion”

INCL Attibugte”

CLASS Definition

Entity> : <_ER-Concept >

CLASSATTRIBUTE <Doku>
TYPE STRING

VALUE "NOTEBOOK ......"

D e | L

Realising Modelling Language

provides

ADOxx

developed
=P C++, CH, Java

P Meta2 Model in
S "
; Instance of
Meta Modell MM —Tool
Implementaiton
Generic ADOxx Part
Meta Model
Inherited?rom
e MM-DSL: ALL
Method-specific developed ADOxx Librar
Meta Model in y
Language
S S B |11~ S (P I D \ o Y e L
described
o ADL, XML
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Provided Functionality of Metamodelling Platform

Used meta-modelling functionality :

* Meta?Model: MODELTYPE, GRAPHREP, ATTREP, ATTRIBUTE
TYPE, CLASS

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

Actionbar

Explorer

References

Navigator

Search
Results

Inspector [ -Hi-ﬂ--u--l--‘—u—hl-'lr- —

GOAL: Development of Modelling Toolkit

Sender

Subject

S -

Modelling

Drawing Area

Messages
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Modelling Language Implementation
Classes
Relations
Class Attributes and Attributes
GRAPHREP
ATTRREP

CONVERSION
Model Pointer

Model Types
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Used ADOxx Functionality: Realising a Modelling Language
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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
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Define Modeltype

| Define the Model-Type:

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

Define the Modeltype in the
Modi textfield.

“MODELTYPE “ER-Diagram”

OMLAB
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Library Management

Sting (STRING)

String (STRING)
Integer (NTEGER)

#_ Bitemal tool coupling (Metamodel)

*
*" HipTit (Metamodel) Sting (STRING)
#" Model pointer (Metamodel) Sting (STRING)
®_ Position (Metsmodel) String (STRING)
" VasibleAttrs (Metamodel) String (STRING)
*° WF_Trans (Metamodel) String (STRING)

OMLAB
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Define new class

LVOLALS - E hier

Class hiesarchy.

Class atributes.
Attibute scopes.
Libeney actbutes.

Predefined analysis quenes.

Predefined evahiation quenes

|l 1.
Cancel
Help
Close Halp

Define Abstract Class:

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

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

Name new class as an abstract
class

Naming convention for abstract
classes Pre- and Post-fix is “_"

OMLAB
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Make Class Abstract
ity Reationsep Model (R ¥0.1AL1 - Edh clacs esechy. Cassbstact - s facens | Make class abstract using
- “ClassAbstract" attribute
= -> Effect:
class can not be instantiated
in the modelling tool.
: - oo
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Define ER-Classes

Loty Relationship Model (ER_v0.1_AL3 - Lt class ierarchy

Class b

Make new classes:

Entity and Relation inherited
from

_ER-construct_
and

Attribute
Inherited from

_ D-construct__

Leave them as classes, by
not making them abstract.

OMLAB
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Implement GRAPHREP

'g ADCvx Develcpmene Tocket edmin)

B (B mangard

Eee 55

Entiny Baticstip Mo [, 411AL3 - Ed clis ety
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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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Implementing GRAPHREP

GRAPHREP

PEN w:0.05cm

RECTANGLE x:-2cm y:-.5cm w:4cm h:lcm

ATTR "Name" x:0cm y:0cm w:c:3.5cm h:c:lcm line-

break:rigorous

Entity

GRAPHREP

PEN w:0.05cm

FILL color:white

POLYGON 4 x1:-1.9cm y2:1.6cm x3:1.9cm y4:-1.6cm
ATTR "Name" w:c:2.5cm h:c:0.8cm line-break:rigorous

. GRAPHREP

Relation PEN w:0.05cm

ELLIPSE x:0.00cm y:0.00cm rx:3.00cm ry:0.80cm
ATTR "Name" y:-0.2cm w:c:2.8cm h:t

© # Advanced Attribute Dependent Graphical Notation

AVAL k:"key"

Attribute IF k=

{
LINE xl:-1.7cm yl:-0.5cm x2:-1.7cm y2:0.5cm
LINE x1:-1.5cm yl:-0.6cm x2:-1.5cm y2:0.6cm

versiti } OMN-AR
Lniversitat VI
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Attribute Dependent GRAPHREP

£ A0 Deveiopment Toctr (el T
f - 5

New Attribute

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

Add new attribute
3. Attribute name “key”
Type “INTEGER”
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Attribute Definition
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| New Attribute

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

Add new attribute
Attribute name “Datatype”
Type “ENUMERATION”
Add value range

O P
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Implement ATTREP
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Implement ATTREP

Select Class
. Edit ATTREP Attribute
3. Define NOTEBOOK
Chapter
ATTR
Group
ctritype
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Modeltype: Inclusion of Classes

Entity Relationsip Mode (ER)v0.1_AL3 - Library amibutes

Apply Cancel Help

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.

“MODELTYPE “ER-Diagram”

5. Include classes:
—  INCL “Entity”
—_— INCL “Relation”
INCL “Attribute”

1]
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Definition of RELATIONCLASS

Entitiy Relationship Model (ER)_v0.1_A13 - Edit class hierarchy

Class hierarchy:

Define RELATIONCLASS:

New =

]
R

e

X _D-construct_ (Metamodel)
& 3 Relation classes

Subsequent (Metamodel) _D_
Sets variable (Metamodel) _D_r
Sets (Metamodel) _D_randor

X Is inside (Metamodel) _D-construct_ --> _D_container_

.1 1. Click new RelationClass

Start_
_D_variable_

Parameter (Metamodel)  _D_variable_

Call parameter (Metamodel) _Subgraph_ -

Uses (Metamodel) _Activity_--> _D_resource_
has _ER-construct_--> Attribute
* LttRep String (STRING)

® GraphRep String (STRING)

4 Positions String (STRING)

Edit...

Copy.

2. Define:

(s )|} — Name
—  From-class

— To-class

Create a new relationclass

has.

from-class:

m dlass:

Relationclass name:

_ER-construct_

Can(e\

Help

OMLAB
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Implement RELATION GRAPHREP
e  Define RELATION GRAPHREP:

“ === 11, EditAttribute GRAPHREP
=] y2. Open GRAPHREP Editor
| 3. Write GRAPHREP Code in
- i Text field
4.  View current GRAPHREP with
o “Paint”
5. Store the GRAPHREP with
—r .~ “Apply’

GRAPHREP

EDGE

START

FILL color:black

ELLIPSE x:-.lcm y:0cm rx:.lcm ry:.lcm
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Thank you for your attention!

In case of any questions, please contact

For any questions please contact: tu to r| a I @ a d OXX = O rg

Prof. Dr. Dimitris Karagiannis

University of Vienna

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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