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Meta-Modelling as a Concept:
The Conceptualisation of Modelling Methods
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Training Specific Scenarios

Selected Scenarios for Training specific Hands-On:

1.Realising a Modelling Language
—  (Case: Entity Relationship Model

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

ructural S

2. SCENARIO:
IMPLEMENTING AN ALGORITHM

ADOxx® Training
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Scenario Description

Case:

An algorithm for analysing structural similarities is implemented
that queries business process models and creates a comparison
matrix listing structural similarities.

GOAL:

Demonstrate how models can be queried with AQL and
ADOscripts, as well as indicate how to create and manipulate a
model.
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ADOxx Functionality on Meta Level

ADOxx® Training

N\
N

Add-On
Implementation
e ‘External Coupling ADOXX
Functionality

—

/’/ e ~
_~ Configuration of ADOXx .
4 Components

Core
Functions
Model

Manipulation Query

Visualisation
Simulation

Transformation

" AdoScript Expression

Batch
XML & ADL Mode
~_Import/Export —
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Description of Algorithm

User-Interface Comparison Database
Component

I 1. Trigger >I
! 2. Ask Parameter I * Implementation as
> plug-In to be used in other modelling

|
I 3. Query languages.
I Source-Models

Additional Aspects:

Comparison queries should be
adaptable but start with comparing
used objects.

4. Make Result
Matrix

| 5. Show Migration from modelling language

I Comparison without plug-In to modelling language
| Matrix with plug-In has to be considered.

<€

I<
|
|
|
|
|
|
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Mapping ADOxx Functionality

EEN
ARO

User-Interface Comparison Database
Component

ADOxx: ADOScript: ADOScript: ADOxx: ADOScript: ADOxx:
Menubar |RUEEGICEVEE el EIEE QueryEngine CORE Database

I Il IS IS I S | S S .- _____d__

Add-On
Implementation

External Coupling ADOxx
Functionality

Configuration of ADOxx
Components

Core
Functions |

 Model
. W/ -
Visualisation

Simulation
Transformation

AdoScript Expression

XML & ADL
Import/Export
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ADOxx Realisation Approach

ADOxx: ADOscript: ADOscript: ADOxx: ADOscript: ADOxx:
Menubar |ISEERIICTEMN EOINTEED]) Query Engine CORE Database

1. Trigger

|
12. Parameter

3. Open Models

modelids

<€

4. Query Models
results 1<

e I Y

I 5. Make Comparision
6. Show Target Models ! Matrix as Model

I< 1 1
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Meta Modelling Layer: Implementing and Algorithm

Component: - provid%es - ADOxx developed

Query Engine |22, Meta2 Model | C++, C#, Java

v By
X

Specialisation of Instance of

Meta Modell MM —Tool

# GET ALL INSTANCES of a specific ' Development
class and attribute value connected with | Generic ADOxx Part

another INSTANCE of a specific class i Meta Model
via a set relation class :

({"":"Branch"}<-"Is inside") OR i A
({"":"Branch"}->"ls inside") AND i Inherited from
(<"End">[?"Service endpoint" like "XYZ"]) | !

MM-DSL: ALL
> ADOxx Library
Language

Method-specific developed
Meta Model in

*

| Instance of

1
_________________________________________ Fmmmmmmmm e e -
1

Instance A

Run queér \nsiance B described

Instance C in
Instance D
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Added Value of Metamodelling Platform

Used meta-modelling functionality for realisation of the scenario:

*ADOScrip: ADOscript can generate a new model “Comparison Model” to
present the results of the business process comparison. This technique can
also be used for graph-rewriting.

*AQL: ADOxx Query Language

— ADOxx query engine is provided by the platform and can analyze business process
models.

— ADOScripts can invoke the query engine and hence compare in a stepwise approach
business processes

*Hyperlinks and INTERREF: Similar to the first scenario, the resulting model
can use INTERREFS and Hyperlink for better navigation from the resulting
“Comparison Matrix” to the originally compared business processes.
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ADOxx Realisation Hands-On

1. Modelling Language Extensions to enable this algorithms

1. New model type “Comparison Model”
2. New class “Box”, “Row Name” for Comparison Matrix Element

2. Configure ADOxx

1. Configure Menubar
2. Write AQL statements for query engine

3. Implement Algorithm with ADOscript
1. ADOscript User Interface
2. Invoking query engine with ADOscript

3. Create target model “Comparison Matrix and place matrix elements according
the results of the query.

©BOC Group | boc@boc-group.com



Used ADOxx Functionality: Implementing an Algorithm

External Coupling ADOxx Functionalit, ¥
ADOscript Triggers
ADOscript Language Constructs

Query ADOscript

©BOC Group | boc@boc-group.com



Analysis of Structural Similarities

2. SCENARIO:
IMPLEMENTING AN ALGORITHM




Define new Modeltype ,,Comparison Matrix*

| ﬂ ADOxx: Development Teelkit (Admin) = = =

Libraries Migration Extras  Help, . ‘ New MOdeItype:

B [y B (Cbray BPMN-UC Integrated View Dynamic Library v0.1 - Library attributes - Modi

Eggg ::gzca‘.z.\::ﬁ:;tfzﬁ]f:;iim:all no-modeling APPY ° Select “BPMN'UC |ntegrated VieW

MODELTYPE "Use Case Diagram” from:none plural:"Use Case Diagrams™ not- Find...

rLibrary I simulateable bitmap:“"db:‘\\uml_use.bmp"” pos:5 attrrep:"BF Model Attributes™ Dynamic Library” and Open Library

graphrep:"BP Model Graphrep™ Find next
Settings | Checks | Manﬂ INCL "actor" tt 'b t
INCL "use case" Print... a rl U eS.

Application libraries: INCL "system boundary”
INCL "Note™

P ADOwc 1.3 Exper INCL "generalisation” Eapesl
= [ BPMN-UC Integ INCL "communicates™

£ BPMN-UCIn|i|  INCL "extend" iclo GOt tO Add OnS
TE BPMMN-UC In| INCL "include”
[T Geolocation 0.1 INCL "has Note™

[0 iSTAR 0.1 - STA MODE "Standard™ from:all
MODE "Documentation™ from:all no-modeling

VODELTYZE ~Compariscn Hode1" Add the Modeltype “Comparison

INCL "Box"

IBCL “Bere Hame® Model” in the Modi attribute

3605 characters | Ln124 Col11

0 When the classes are defined, you
: need to INCLUDE “Box” and “Row

FEEFFAAFFARAFAAINS MEnU FEFFFEEFAEEAAAEAES ”

ITEM "Model Structural Comparision™ modeling:"Model evaluation™
EXECUTE file: ("D:\\informatik2013‘\\structural-compariscn.asc™)

MODELTYPE "Comparison Model"
INCL Box
INCL Row name
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Make New Modeltype

ﬂ ADChee Development Toolkit (Admin)

== % New Modeltype:

PMN-UC Integrated View Dynamic Library v0.1 - Edit class hierarchy
- ] -

Class hierarchy:

= X

BEEEEEHBER

_ D-construct__ (Metamodel)
X _ D_event_ (Metamodel)
X _ D_variable_ (Metamodel)

X D randem_generator_ (Metamodel]

X _ D_resource_ (Metamodel)
X _ D_container__ (Metamodel)
X _D_agent_ (Metamodel)

X _ ModelTypeMetaData_

X _ libraryMetaData__

X _ Process_Consultant_modelElement__

» Performance indicator overview
@ Performance indicator
Document
Mote
Artifact
modelElement
[ system boundary
Box
Row Mame
+* AnimRep (Metamodel)
47 AttrRep (Metamodel)
# Categories
*° Class cardinality (Metamodel)
QE' ClassAbstract
4] ClassName
#] ClassVisible
4+ Documentation
# External tool coupling (Metamodel)
+ fontcolor
4 GraphRep (Metamodel)
47 HipTxt (Metamodel)
+° Model pointer (Metamodel)
#° Monochrome view
4+ Position (Metamodel)
47 VisibleAttrs (Metamodel)
+% WF_Trans (Metamodel)

I Relation classes

String (STRING)
Lengstring (LONGSTRING)
String (STRING)

String (STRING)

Integer (INTEGER)

String (STRING)

Integer (INTEGER)

String (STRING)

String (STRING)
Expression (EXPRESSION)
Lengstring (LOMNGSTRING)
String (STRING)

String (STRING)
Enumeration (ENUMERATION)
String (STRING)

String (STRING)

String (STRING)

Class hierarchy...

Class attributes...

Attribute scopes...

Predefined analysis queries...

Predefined evaluation queries.,

l )
l )
l |
| LUbyottibutes..
l )
l |
l )

Release library

.
Derive a new class

Class name:

0K

Row Namel

Superclass: _D-construct__

Cancel

\

Derive a new class

Class name:

Boy

Superclass: __D-construct__

Cancel l

Help l
—

ADOxx® Training
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Select “BPMN-UC Integrated View
Dynamic Library” and open Library
attributes.

Open Class hierarchy, view
“Metamodel” and “Class hierarchy” in
the View button, select
__D-construct__ and click new class.

Name new classes:
“Box” and “Row Name”

Box and Row Name are now sub-
classes of _D-construct_




Add Attributes for Classes ,,Box“ and ,,Row Name*

ﬂ ADOxo: Development Toclkit (Admin)

PMM-UC Integrated View Dynamic Library v0.1 - Edit class hierarchy
- - -

Class hierarchy:

=X

ODEEEEER

D-construct__ (Metamodel)
_ D event_ (Metamodel)
_ D _variable_ (Metamodel)

__D_random_generator__ (Metamodel)

x
x
x
X _ D resource_ (Metamodel)
X _ D _container_ (Metamodel)
X _ D_agent_ (Metarmodel)
X _ ModelTypeMetaData__
X _ LibraryMetaData__
x

__Process_Consultant_modelElement__

Performance indicator overview

) Performance indicator
Document
Note
Artifact
modelElement

| system boundary

Box
0.1:,' AnimRep (Metamodel)
* AttrRep (Metamodel)
#, Categories (Metamodel)

3 Class cardinality (Metamodel)

0,]? Classibstract

4] ClassName

] ClassVisible

#,. Documentation (Metamodel)

String (STRING)
Lengstring (LOMGSTRING)
String (STRING)

String (STRING)

Integer (INTEGER)

String (STRING)

Integer (INTEGER)

String (STRING)

#, Bxternal tool coupling (Metamodel) String (STRING)

#,. fontcolor (Metamodel)

* GraphRep (Metamodel)

+] HipTut (Metamodel)

0£ Model pointer (Metamodel)

Qﬁ Monochrome view (Metamodel)

#, Position (Metamodel)
#] VisibleAttrs (Metamodel)
#] WF_Trans (Metamodel)

X Row Mame

#° AnimRep (Metamodel)

+° AttrRep (Metamadel)

A,

Expression (EXPRESSION)
Longstring (LOMGSTRING)
String (STRING)

String (STRING)

Enumeration (ENUMERATION)
String (STRING)

String (STRING)

String (STRING)

String (STRING)
Longstring (LOMGSTRING)

Ciie . SCTOTRICY

2

Class hierarchy...

Class attributes...

l
l
’ Attribute scopes...
l

Library attributes...

’ Predefined analysis queries...

’ Predefined evaluation queries..

’ Release library

l
l
l
l
l
)
l

Add new attribute

Attribute name:
Quantity
Type:

finteger (INTEGER) -

ADOxx® Training
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Add Attributes
Select “Box” and click New, attribute.
Make “Quantity” as type INTEGER.

Select “Row Name” and click New,
attribute.

Make “Referenced model” an
INTERREF to target modeltype
“BPMN”

Make “Row name” a STRING.




Edit INTERREF

i AD

O Develapment Toolkit (Admin)

PMN-UC Integrated View Dynamic Library v0.1 - Edit class hierarchy
- -

Class h

jerarchy:

@x‘]

°&

.

# AnimRep (Metamodel) String (STRING)

# AttrRep (Metzmodel) Longstring (LONGSTR]

#, Categories (Metamodel) String (STRING)

4] Class cardinality (Metamodel)  String (STRING)

4 ClassAbstract Integer (INTEGER)

#] ClassMame String (STRING)

] ClassVisible Integer (INTEGER)

#, Documentation (Metamodel) String (STRING)

#, External tool coupling (Metamodel) String (STRING)

#, fontcolor (Metamodel) Expression (EXPRESSIO)

# GraphRep (Metamodel) Longstring (LONGSTR]

#] HipTxt (Metamodel) String (STRING)

#) Model pointer (Metzmedel) String (STRING)

4 Monochrome view (Metamodel)  Enumeration (ENUME

#, Position (Metamodel) String (STRING)

+ Quantity Integer (INTEGER)

#] VisibleAttrs (Metamodel) String (STRING)

] WF_Trans (Metzmodel) String (STRING)

Row Mame

4 AnimRep (Metamodel) String (STRING)

+] AttrRep (Metmodel) Longstring (LONGSTR]

#, Categories (Metamodel) String (STRING)

#] Class cardinality (Metamodel)  String (STRING)

#] ClassAbstract Integer (INTEGER)

4] ClassName String (STRING)

#] ClassVisible Integer (INTEGER)

#, Documentation (Metamodel) String (STRING)

#, External tool coupling (Metamodel) String (STRING)

#, fontcolor (Metamodel) Expression (EXPRESSIO)

4] GraphRep (Metamodel) Longstring (LONGSTR]

#] HipTxt (Metamodel) String (STRING)

4 Model pointer (Metamodel) String (STRING)

#] Monochrome view (Metamodel)  Enumeration (ENUME]

#, Position (Metamodel) String (STRING)

# Referenced Model Intermodel reference (]

#] VisibleAttrs (Metamodel) String (STRING)

#] WF_Trans (Metsmodel) String (STRING)
Relation classes

Referenced Madel - Edit facets

AttributeHelpText:
Predefined value

Facets

Referenced Model - AttributelnterRefDomain

Attribute name: Referenced Model

max. number of

Referencetype: @ Model references
() Instance references

AttributelnterRefDomain:

REFDOMAIN

Model references:

Add model reference =5

Model type:
Business process diagram (BPMN 2.0)

T T T [ aepy || concel |[ mep |

[ tepty | [ concel |[ Hep |

Close

ADOxx® Training
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Specification of INTERREF

EDIT Facet

Select AttributelnterrefDomain
Select “Model reference”

Max number of references is 1
Select Business Process Diagram
Max number of references is 1




Add GRAPHREP

& ADOx: Development Toolkit {Admin) R A ___________
—

PMN-UC Integrated View Dynamic Library v0.1 - Edit class hierarchy = = }
- . -

Class hierarchy: GraphRep - Edit facets

] AnimRep (Metamodel) String (STRING) Cert el
9] AttrRep (Metamodel) Longstring (LOMGS] . Predefined value
¥, Categories (Metamodel) String (STRING)

#] Class cardinality (Metamodel) String (STRING) | Escets ~ =g u

4}/ ClassAbstract Integer (INTEGER) Box - GraphRep o X S peCIfI catlo n Of G RAP H RE P
4] ClassName String (STRING)

4] ClassVisible Integer (INTEGER) Toxt:
¥}, Documentation (Metamodel) String (STRING)
¥}, External tool coupling (Metamodel) String (STRING)
#; fontcolor (Metamodel) Expression (EXPRES! LVAL n:"Quantity” “ »
4] GraphRep (Metamodel) Longstring (LONGS| SET col:"darkerange” Cancel Select BOX
4} HipTxt (Metamodel) String (STRING) SET colGrad:"gold”

4] Model pointer (Metamodel) String (STRING) FILL coler: {color x) Help

= . H H 13 )
#} Monochrome view (Metamodel)  Enumeration (ENU ) ) o ( :I k n Att bl |t G hR
@, Pasition (Metamodel) String (STRING) PEN w:0.15cm color: (color_333333) join:miter IC O rI e ra e

+ Quantity Integer (INTEGER) FONT "Arial® h:15.0pt bold color:black

.
4] VisibleAttrs (Metamodel) String (STRING) O th G h R Ed t
] WF_Trans (Metamodel) String (STRING}) GRADIENT_RECT x:-1.dcm y:0Ocm w:3cm h:2cm stylechorz colerl:({cel) color: (colGrac pen e rap ep I Or

Row Name ATTR "Quantity" line-break:words w:c:2.8cm h:t y:0.70cm x:0cm

#] AnimRep (Metamodel) String (STRING) E t t t H t 't d |

4} AttrRep (Metamodel) Longstring (LONGS n er eX y paln I an app y.

4, Categories (Metamode]) String (STRING)

4} Class cardinality (Metamodel)  String (STRING)

9] Classbstract Integer (INTEGER)

9§ Classhlame String (STRING)

#} ClassVisible Integer (INTEGER)

4, Documentation (Metamodel) String (STRING)

4, External tool coupling (Metamodel) String (STRING)

#; fontcolor (Metamodel) Expression (EXPRES

9§ GraphRep (Metamodel) Longstring (LONGS

9§ HipTxt (Metamodel) String (STRING)

4} Model pointer (Metamodel) String (STRING)

4] Monochrome view (Metamodel)  Enumeration (ENU

#; Position (Metamodel) String (STRING)

# Referenced Model Intermodel referen

9§ VisibleAttrs (Metamodel) String (STRING)

) WF_Trans (Metzmodel) String (STRING) «
[ Relation classes
«

Apply
GRAPHREP layer:-2 sizing:asymmetrical

Paint

366 Character

S —

GRAPHREP layer:-2 sizing:asymmetrical

AVAL n:"Quantity"

SET col:"darkorange"

SET colGrad:"gold"

FILL color:(color_x)

PEN w:0.15cm color:(color_333333) join:miter

FONT "Arial" h:15.0pt bold color:black

GRADIENT_RECT x:-1.4cm y:0cm w:3cm h:2cm style:horz colorl:(col) color2:(colGrad)
ATTR "Quantity" line-break:words w:c:2.8cm h:t y:0.70cm x:0cm
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GRAPHREP - Box & Row name

GRAPHREP layer:-2 sizing:asymmetrical

AVAL n:"Quantity"
SET col:"darkorange"
SET colGrad:"gold,,

FILL color:(color_x)

PEN w:0.15cm color:(color_333333) join:miter
FONT "Arial" h:15.0pt bold color:black

GRADIENT_RECT x:-1.4cm y:0cm w:3cm h:2cm style:horz colorl:(col) color2:(colGrad)
ATTR "Quantity" line-break:words w:c:2.8cm h:t y:0.70cm x:0cm

GRAPHREP
FONT "Arial" h:10pt bold color:black

AVAL reference:"Referenced model"
AVAL rowname:"Row name"

IF(LEN reference > 0)
ATTR "Referenced model" line-break:words x:-1.4cm y:0.75cm w:c:2.8cm h:c:1.5cm format:"%m"
ELSIF (LEN rowname > 0)
ATTR "Row name" line-break:words x:-1.4cm y:0.75cm w:c:2.8cm h:c:1.4cm
ELSE
ATTR "Name" line-break:words x:-1.4cm y:0.75cm w:c:2.8cm h:c:1.4cm
ENDIF
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Add Menubar

ﬂ ADOxx: Development Toolkit (Admin)

S Add Menubar

& r'_i@ @ 3 [Library: BPMN-UC Integrated View Dynamic Library v0.1 - Library attributes - External coupling

# This Library attribute must contain at least one charracter #

oy mmsgement. || £ 0% e s Select Dynamic Library.
= Open Library Attributes
Select Add-On

Open External Coupling

Add Menubar in External Coupling

Application libraries: yem - Description
[ ADOsc1.3 Experi B Add-ons
£ [T BPMN-UC Integ ITEM "Model Structural Comparision” modeling:"Medel evaluation™

& BPMN—UCIr{ EXECUTE file:("D:\\informatik2013\\structura. 1- on.asc”) = Modelling

1 BPMN-UC Inj
M Geolocation 0.1
(L1 iSTAR V0.1 - STA Simulation

Analysis

Documentation

431 characters | Ln13 Col 63

=y

External coupling:

# This Library attribute must contain at least cne charracter #

#---— INIT GLOBAL VARS
CN_EVENT "AppInitialized"
{

1

Q0

HHAH#BHBHHARHHHHBH AR MeNU H#HAHHHAHHHHHBHHBHARH

ITEM "Model Structural Comparision"” modeling:"Model evaluation”
EXECUTE file:("D:\\informatik2013\\structural-comparison.asc")
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Copy and Configure ADOscript

HUEHHH B R HHH B R BB HHH BB RSB HH MR B H B HH R R R RS HH
# Structural Comparision #
HUHHH B R HHH B R RSB HHH B R RSB HHH R RS HHH R R RS S HH

SETL strtkn_element:"Task,Exclusive Gateway,Non-exclusive Gateway, X"
SETL aqltkn_statements:"(<\"Task\">)@(<\"Exclusive Gateway\">)@(<\"Non-exclusive Gateway\">)"
SETL int_cnt_elements: (tokcnt((strtkn_element),","))

SETL str_modeltype-1:"Business process diagram (BPMN 2.0)"
SETL str_modeltype_name:"Comparison Model"
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Result

P‘ ADOxx: Modelling Toolkit (informatikl) - [2013/05/12 Comparison table (Comparison Moden] T - (= [ [ |
I

|E| Model Edit View Processtools Model evaluation BExras Window Help

@ nrm meEm) Bed0f 0sdad| ve s ok BHE Q@8 BO Bk w2 | B

Ba s v&m0) e
E 23 Models
=D result
2 Comparison table
2013/09/12 Comparison table-2
test
testl
test?

Exclusive
Gateway

Non-exclusi
Gateway
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Any Questions?

23
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