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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




Scenario Description

.
ime

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 it

How to map

: generic
e - - ———————=- Meta2Model to a
ER - Modelling Language Definition concrete

E(A{:Dy, ...,An:Dy)
E(Ay, ..An)

Modelling
Language ?

“ R(AI:DII ...,Am:Dm)
D R(All "'lAm)
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Modelling Language Meta Model

s
ime

: E(A:D;, ..A,D,)
EA A

R(AD;, A D)
O A

Conceptualised ER — Meta Model -
Additional Aspects:
. at *Name
Cardinality
' *Key Attribute
Conceptualisation .
defined
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 it

AD 0 §-Meta Llodel

T
EXTRIN T T

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

Meta?Model Operationalisation MetaModel ER-MetaModel
ABSTRACT CLASS ™~ Conceptualised 6 -MetaModel
CLASS:w oo oo I Class inheritance = » ety I oo,
RELATIONCLASS s, D o i
ATTRIBUTE -~ s %Constr Uth—? e P pa—
ATTRIBUTETYPE = ~GRAPHREP, ATTREP i e

{STRING,...ENUMERATION}

ADOxx MM CLASS:
_ D _Construct__

N
- \\
- ~

ABSTRACT CLASS:
_ER-Construct_

P ~
CLASS: CLASS: Cardinality, STRING
Entit relates Relation
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Name, STRING  s———

Key, INTEGER

CLASS:
Attribute

Datatype, ENUMERATION




Realising Modelling Language =

. provides
Meta2Model: : ADOxx developed
GRAPHREP, MetaModel, = —— Meta2 Model T C++, C#, Java
Modeltype, Class, Attribute ARSSS
"""""""""""""""""""""" © llnstanceof |
GRAPHREP ] 1
GRAPHREP Specialisation of Meta Modell MM - Tool ‘
PEN w0.050m ! Implementaiton
AT V3.8 e 5 | Generic ADOXx Part
ey § Meta Model
INCL .Attribugte” i
CLASS Definition = Inherited }rom
(<ER 3 MM-DSL: ALL
Conos : Method-specific developed .
3 —— ADOxx Library
CLASSATTRIBUTE <Doku> : Meta Model in
TYPE STRING ' Language
VALUE "NOTEBOOK . |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | Instanceof
described
———~ ADL, XML
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Provided Functionality of Metamodelling Platform i

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

ADOXx® Tutorial

GOAL: Development of Modelling Toolkit

Menubar
Actionbar

Explorer

References

Navigator

Inspector

Search
Results
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Modelling

Messages

Drawing Area




Used ADOxx Functionality: Realising a Modelling Language

Modelling Language Implementation

Classes v

Relations

Class Attributes and Attributes | &
GRAPHREP
ATTRREP v
CONVERSION v
Model Pointer

Model Types V4

CASE: Entity Relationship Model

1. SCENARIO:
REALISING A MODELLING LANGUAGE




ADOxx Realisation HANDS-ON

.
ime

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

Define Modeltype i

| 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”

o) [ o
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Library Management

‘& ADO: Development Toolkit (Admin) - St =B =]
Migration Extras_Help |
f2 B ‘manag &
Entity Relationship Model (ER) v0.1 AL3 - Edit class hie
Class hierrchys ~
e = =

@ X _D_event_ (Metamodel)
& X _D variable_ (Metamodel)

X _D_resource_ (Metamodel)

© X _D_rendom_generator_ (Metamodel)

1 £ Relation classes

& X Sets variable (Metamodel)
X Sets (Metamodel)

& X _D_container_ (Metamodel)

& X _D_agent_(Metamodel)

& X _UibraryMetaData_
#° AnimRep (Metamodel) String (STRING)
-
* Class cardinality (Metemodel) String (STRING)
*f Classhbstract Integer (INTEGER)
#f ClassName String (STRING)
*F 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)

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

_D_rendom_generator.
_D_random_generator_--> _|

is queries..

Predefined dlaluation queris...

ease lbrary

@ X Parameter (Metamodel) _D_variable_--> _Start_
T 3
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Define new class
SEEE S Define Abstract Class:

Gt ~+~z| B

3 o ] |————
: i Add a new abstract class below the

B X _D_agent_ (Metamodel)

X _LibraryMetaData_

] ClassVisible
# External tool coupling (Metamodel)
-

#° AnimRep (Metamodel) String (STRING)
e

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

Integer (INTEGER)
String (STRING)

Predefined evaluation queries...
—

#° HipTxt (Metamodie)
#° Model pointer (Metemode])
#_ Position (Metsmodel)
*° VisibleAtts (Metamodel)
#° WF_Trans (Metamodel)
£ Reltion classes
Isinside (Metamodel)
Subsequent (Metamodel)
X Sets variable (Metamodil)
X Sets (Metamodel)
X Parameter (Metamodel)
9 X Coll paremeter (Metemode)
X Uses (Metamodel)

String (STRING) Derive a new class
String (STRING)

String (STRING) Class name:
String (STRING) _ER-construct_
String (STRING)

_D-construct_--> _D_container.

Superclass: _D-construct_

_D_resource_
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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

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




Make Class Abstract

ClassAbstract - Edit facets

Sting (STANG)

eger (NTEGER)
ing (STRING)

Integer (INTEGER)

)
Longstring (LONGSTRING)
String (STANG)
Sring (STRING)

@ Btemaltoo! coupling (Metamodel) )
4° GraphRep (Metamodel Longsting (LONGSTANG)
97 HipTa (Metamodel) String (STRNG)
#° Modelpointer (Metamodel) String (STANG)
_Pesition (Metamodel) String (STRING)
47 Visivieatts (Metamodel) String (STAING) -
#° WE Trans (Metamodel) Sring (STAING)
= €9 Relation clsses
® X Isinside (Metamodel) _D-construct_ > _D._contai
Zo_event_> _D event

& X Subsequent (Metamode)

Entity Relaionship Model (ER)v0.1 AL3 - it cass hierarchy. 8] 3
Class ierrchy: o grme
= X _D-constuct_ (Metamodel) z
X _D_event_ (Metamode) Ed.
% X D varable_ (Metamodel)
& % D andom_generstor_ (Metamodel) Copy
© X D_resource__ (Metamodel)
X _D_container_ (Metamodel) 2
& X _D sgent_ (Metamodel) ——
B x | View
- x -
String (STRING) Sose,
mmontiing (LONGSTRING) =

o (@ Classabstiact

type
(EcER)

Close oD

===

Bredefined vlue

Facets
T

Make class abstract using
“ClassAbstract" attribute

-> Effect:

class can not be instantiated
in the modelling tool.

ADOxx® Tutorial ©BOC GrcuE boc@hccﬂwue com 21
Define ER-Classes
Entitiy Relationship Model (ER)_v01 AL3 - Edit class hierarchy S8 ® T M k |
o e | P aKe new classes:
X _D-construct_ (Metamodel) B — . . . .
L : Entity and Relation inherited
x D andorn genertor.. Metarade) L) f
X _D_resource_ (Metamodel) e e
e e ) Comse ] | st ) rom
X _D_agent_ (Metamodel) [ Class attributes., J
_ER-construct_
d
b e v e an
% String (STRING) [ perive a new class .
o Inte (INTEGER). b
plegtlles | Attribute
] ClassVisible Integer (INTEGER) Entity
4, External tool coupling (Metamodet -
S et e Inherited from
] HipTxt (Metamodel) Superclass:_ER-construct_
4} Model pointer (Metamodel) IN
44 Poson camodth String (STRING) D-Constru Ct
] VisibleAttrs (Metamodel) String (STRING) _— _—
#] WF_Trans (Metamodel) String (STRING)
& s oressen Sting (STRNG)
#° AttrRep (Metamodel) Longstring (LONGSTRING)
4 Class cardinality (Metamodel) String (STRING)
b4 v ITEGHRD Leave them as classes, by
4] ClassName String (STRING)
3 it st gty not making them abstract.
#° GraphRe tamodel ongstring lose. el
DSy S g (et (i)
7 Model pointer (Metamodel) String (STRING) — -
4 Position (Metamodel) String (STRING)
#° VisibleAttrs (Metamodel) String (STRING)
#° WF_Trans (Metamodel) String (STRING) i
A S R — b
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Implement GRAPHREP

3 400D

AR & # O DR 55

Implement GRAPHREP:

ety Retorsip Model (8,01, A13 - Edt s by -

Grophiep - Eit fcets

Sundardvalue

Edit Attribute GRAPHREP

Open GRAPHREP Editor

ving STRNG)
ving STRIG)

o GTRING)
Sing (STRING)
Suing (STRNG)
Sing (STRING)

ing (STRRIG)

58 Chrecter

field

View current GRAPHREP w
“Paint”

Store the GRAPHREP with
“Apply’

tns,Col5
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Write GRAPHREP Code in Text

ith

Implementing GRAPHREP

s
ime

GRAPHREP

PEN w: 0. 05cm

RECTANGLE x:-2cmy:-.5cmw 4cm h: 1cm

ATTR "Nanme" x:0cmy:0cmw c:3.5cm h:c:1lcmline-
br eak: ri gorous

Entity

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

Relation

>

Attribute

GRAPHREP

PEN w: 0. 05cm

ELLI PSE x:0.00cm y: 0.00cm rx:3.00cmry:0.80cm
ATTR "Nane" y:-0.2cmw c:2.8cmh:t

# Advanced Attribute Dependent G aphical
AVAL k:"key"

Not ati on

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
}

ADOXx® Tutorial
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Attribute Dependent GRAPHREP

Entity Relaionship Mocel(ER_10.1 AL3 - Edt cissz e

New Attribute

oo ety >
e 1.Select Class in which the new
| ———
b st :
Il =] ttribute has to be added
e mEm—| attribute has to be adae
] AttrRep (Metamodel) Longating (LONGSTRING)
1 Cls ity Ol g GTANG) .
# Clasbstract Integer (NTEGER) I e 2 Add tt b t
P ey ey L4 - . new attrioute
@] ClassVisible. Integer (INTEGER) Attribute name: oK
i e T - . M »
Graphep (Metamodel) Longatnng (LONGSTRING) = 3 Att b t k
B e e Ve Allroute name Ke
A | T T TR
#, Position (Metamode) String (STRING) g’; " “ ”
o Vbl (eamoce) String STRNG) i . ype
98 W_Tans (Metamodel Stang (STRING) Enumeration st ENUNERATIONLST)
#° AnirRep (Metamode) Sting (STRING) pression (EXPRESSION)
#° AttiRep (Metamodiel) Longatring (LONGSTRING) Floating number (DOUBLE)
s iy beamods) g GTANG)
5 et g GNTESER) ncrmosd eece ONTESED
F e Sor GTANG Congteng LONGSTANG)
9 Clasavii integer ANTEGER) Programeal (PROGRAMCALL)
# Exemaltool coupling (Metamodel)  Sting (STRING] 9% String (STRING)
#° Grapt Metamode Longstring (LONGSTRING) Table (RECORD)
#° HIpTst (Metamodel) String (STRING) [
#° Model pointer (Metamodel) String (STRING)
+ poston i, sting STAING)
#° VisibleAttrs (Metamodel) String (STRING)
% WF_Trans (Metamode String (STRING)
@ 2 Relation classes.
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. " wgu us
ribute Deftinition :
H
N
= - FICIN) .
U 00w DeveopmentToakis ] [=Tel s N Att b t
e ew rioute
2 @ @ [y RS 55
&

Entty Relationship Model (ER)v0.L AL - it clas herarcy

Clss ierrchy:

© X _p-construct_ (Metarmodel)

o] Graphiep (Metamodis)

© € Relation dasses

R — Suing (STRING)

o o) Longating (LONGSTRING]

9] Close catinaity (Mtamode)  Stang (STAING)

o Clssabatct e TEGER)

] Clssame Sting (STRNG)

o Clsaisle nteger NTEGER)
tems e couping (ietamacl S (STRING)

#F HipTie (etamodel) Sting (STRI
- ey Integer ONTEGER)
*F Model peinter (Metamadel]  Sing (STRING)
%, Postion (Metamodel Sting (STRING)
47 VibieAts (Mitamodel) Sting (STRING)
4] WE_Trans (Metamode) Sting (STRING)
©° inimep (Metsmad Sting (STRING)
teep (Metamode) Longaring (LONGSTRING)
©° Class carinalty (Metamede)  Sting (STRING)
of Clashbtract Integer (NTEGER)
o Clsshame Sting (STRING)
of Classstle integer INTEGER)
& Etemaitoolcoupling (Metamodel)  Sting (STRING)
¥ Graphiep (Metamode) Longaring (LONGSTRING)
©° HigTot (Metamedel) Sting (STRING)
8 Mode peinter (Metamode) Sting (STRING)
®_Postion (Metamode Sting (STRING)
© isibektts (Metamod Sting (STRING)
&7 UE_Trans (Vetomode]) Sting (STRING)

| s
ity et ol ERAAAL e e gD
|| svrbute Daaype

*(=]

Etend value rnge

New value

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

ADOXx® Tutorial
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Implement ATTREP

AT | Implement ATTREP
===}
- 1.Select Class
2.Edit ATTREP Attribute
3.Define NOTEBOOK
—  Chapter
- ATTR
—  Group
—  ctritype
|I 00
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Modeltype: Inclusion of Classes i

Entity Relationship Model (ER)_v0.1. AL3 - Library attributes

= Versioning format

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
‘ textfield.

5.Include classes:

4 *MODELTYPE “ER-Diagram”

—
e e -
ADOXx® Tutorial ©BOC GrcuE boE@bocﬂqu com

INCL “Entity”
INCL “Relation”
INCL “Attribute”




Definition of RELATIONCLASS

:
H
ANS
Entitiy Relationship Model (ER)_v0.1_ A13 - Edit class hierarchy = % De fi ne REL ATI ON c L AS s_
Class hierarchy: 47 R )
X _D-construct_ (Metamodel}

Relation classes Edit...

X Is ide (Mets del) _D- truct__--> _D_cont: e

X Subsequent Metamode) D evnt 5 _Dmvnt Copyr . .

X Setsvariale (Metamodel) _D_tandom,generator_ > _D_vaiskle_ 1.Click new RelationClass

X Sets (Metamodel) __D_random_generator_ --> _D_variable_assignment_object_ Delete "

[y |11 2 Define:
Close
String (STRING) 1 — Name
+ Grptihep g GTRNG [
+ Positions String (STRING) _ From-class
—  To-class
Create a new relationclass ===
Relationclass name: ok
has
from-class: Eae)
_ER-construct_ - Hel
T -
[
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Implement RELATION GRAPHREP :
H
ANS

arin)

L NCE

Ensty RltonshipMose! (V01413 - Edit s i GOPTRep - Edtocers

1
=
=)
=
— d

GRAPHREP

EDCGE

START

FILL col or: bl ack

ELLI PSE x:-.1cmy:0cmrx:.lcmry:.lcm
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Define RELATION GRAPHREP:

1.Edit Attribute GRAPHREP
2.0pen GRAPHRERP Editor

3.Write GRAPHREP Code in Text
field

4 View current GRAPHREP with
“Paint”

5.Store the GRAPHREP with
“Apply’
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Any Questions?
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