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1. DEFINITION OF SYSTEM UNDER STUDY

model

* purpose
* property of reduction
+ ,nature®: physical, digital, or abstract

n
ANRS®

all possible systems
(physical, digital, or abstract)

specification of not
yet existing SUS
(prescriptive models)

<
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reduced description
of some aspects of SUS
(descriptive models)

system under study (SUS)

belonging to a specific domain
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2. TYPE OF APPLICATION SCENARIO

»  Representation Characteristic
‘Models as a representation of natural or artifical originals, that
again can be models.” [translated]

»  Abstraction Characteristic
‘Models in general do not capture all attributes of the represented
original, but only those that seem relevant to the modeller or model
user.” [translated]

»  Pragmatic Characteristic
Models meet their substituion function for specific subjects, within a
pre-determined time intercal and with limitations on defined
intellectual and/or real operations. [translated]

Reference: Herbert Stachowiak: Allgemeine Modelltheorie. Wien 1973.
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3. INTRODUCTION OF TERMS

Eleomme ¢ @ =
. KX 24 B K |

»  Modelling Language: @ W™"
Modelling constructs (object types) and their relations (relation types) to *—— S
each other to declare a model.

»  Metamodel: ]

The model of the syntax of the modelling language j

»  Meta? Model: ' -

Model of abstract syntax of a language to describe meta models. e A R AR

»  Modelling Technique:

A modelling language and proceeding instructions for creation of a
model in this modelling language.

»  Mechanisms und Algorithms: //
Provision of functionalities to process models such as manipulation, P
visualisation, query, transformation or simulation depending on the \\\\\\s{; 2
modelling language and modelling procedure. \\\

Pictures [SXC] 4
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“Requirement Analysis needs a
framework and a procedure to
identify requirements for

modelling methods in a
systematic and transparent way.”




GENERIC MODELLING METHOD FRAMEWORK =

<  modelling -

method
< ysed for
mechanisms
modeling < used in & algorithms
technique AN
= defines way of language application . ) >
defines visualization ~ # =l modelling L= ngggﬂ?e generic
language <« defines meaning P mechanisms
& algorithms
defines grammar ?A
i steps " specific
. describes ; > : . results mechanisms
notation s D syntax < meaning of semantics (design logic) & algorithms
: S M- m hybrid
considers connects | A& _ arranges . mechanisms
semantic according to | semantic & algorithms
mapping > domain

Reference: Karagiannis, D., Kiihn, H.: ,Metamodelling Platforms®. In Bauknecht, K., Min Tjoa, A., Quirchmayer, G. (Eds.): Proceedings of the Third
International Conference EC-Web 2002 — Dexa 2002, Aix-en-Provence, France, September 2002, LNCS 2455, Springer, Berlin/Heidelberg, p. 182 ff.
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MODELLING PROCEDURE AS STARTING POINT

How to support modelling procedure in an optimal way?

Modeling
Method

« Used for rl
Mechanisms
< Usedin & Algorithms
et vistalat . ool <« Defines application O ugala Modeling _ Generic
efines visualization odeling Mechanisms/
g
Language <« Defines meaning Procedure Algorithms
Defines grammar TA Soech
pecific
Notati s Defines s y Results Mecha'nisms/
otation visualizes B yntax @ meaning of emantics Algorithms
—
m m Hvbri
ybrid
oveys > ) . Mechanisms/
connects Semantic Refersto B> Semantic Algorithms
Mapping Schema
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MODELLING PROCEDURE AS STARTING POINT i

ARG

Example: ECAAD (Evidence-Centered Activity and Assessment Design) from eLearning

Domain

Modelling Procedure

ADOxx® Tutorial

Overview of Modelling Langauge

ECAAD Modelling Procedure

Overview of Mechanisms & Algorithms
» Assessments, Tracking, Visualisation
 Transformation, Integration of Data
 Diagnose, Communication, Negotiation
» Export into student learning system
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MODELLING LANGUAGE AS STARTING POINT

What concepts are required and how do they behave?

Defines visualization

« Used for

Modeling
Method

u
ARG

Defines application of language

> Modeling

Language

<« Defines meaning

<« Usedin

Mechanisms
& Algorithms

Defines

Semantics 3

Modeling delivers B>
Procedure
Steps Results

visualizes B <« meaning of
obeys |
connects Semantic
Mapping
ADOXx® Tutorial

Refersto B Semantic

Schema
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MODELLING PROCEDURE AS STARTING POINT

Example: MoSeS4eGov (Model-based Security System for eGovernment) from

eGovernment domain

XACML as Conceptual Basis

. OASIS[]
= eXtensi ess Control Markup Language
+ [KACML] on 2.0

docs.oasis-open.org/xacml/2.0/access_control-xacml-2.0-core-spec-0s.pdf

Implementation of ,SECTINO*

‘——“—‘_E“—

i E-@

| P -
e Ny

. % / O ier DeclareStateOfEmergency
|

| User W,EI i /

| e / iewMa
| - ia|
i Modelyee: Mi}% = Zizte

| Sacuty mecel Mo ' b
: =

e

www.openmodels.at/web/mosesdegov/blog

Modelling Method Overview
Modelling Langauge

Modelling Procedure

Mechanisms & Algorithms
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MECHANISMS & ALGORITHMS AS STARTING POINT

Which functionality is required and how are models expected to be used.

« Used for

Modeling
Method

u
ARG

<« Defines application of language . .
Defines visualization » Modeling Modeling |_delivers B>
< . - Procedure
Language <« Defines meaning
Defines grammar ?A T
. Defines . Steps Results
- <—
Notation T Syntax < moaning of Semantics
—>
m m
obeys >
connects Semantic Refersto B> Semantic
Mapping Schema
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FROM BOOK TO MOVIE: A METAPHOR -

Screen Play . 5
. Dialogs "‘\Q ::..i":a.ﬁ.— ! 1 !
* Interactions it |
- Scenery V] SN
« Effects NG . O g
Y 5o l\ '
Writing > Shooting Cutting
WHAT IS THE ANALOGUE FOR
MODELLING METHODS ?
Conce_ptuall Implementation Deploym_ent
sation and Tooling
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CONCEPTUALISATION PHASE

Modeling

n
ANRS®

Modeling

Method

Modeling

Mechanisms

Language

& Algorithms

Meta Model:

Modelling Language

Zusammen- | 9 1.
esetzter T Atomarer Typ

Attributprofil 1 =N Attributtyp

0.1

Attributfilter Graphische Dar- Instanzattribut
stellung (,Notation
AV
Klassenattribut

il

Wertebereich
™ Attribut }<>—{
0.

‘0 . Ausdruck

| [o.*

‘ Sicht

thalt B
}f",a—o‘{ Entwurfsmuster ‘

Modelltyp
I

< enthélt
1.* 1.1
1.1 7
<> Metamodell- A
0 +< ausschnitt

* 1.*
“——1.1 4 ist VonKlasse

1.1

<ist Zu-Klasse
1.1Q

Metamodell

Erweiterung von: Kiihn et al. (1999a), S. 79

. 1
technique :
Modeling
Procedure
Meta Model:
.
Modelling Procedure
‘ {> Vorgehens-
konstrukt
Start
0.1
néchste Tatigke v « nachste Tatigkeit
1. o
Phase  [oiurchdell gt ot Akteur
1.0
Taigten ¥ A| T
0.
Ende [ tracee
1 1.*
modell v v lit am
1
Modellierungs-
sprache

Meta Model:
Mechanisms & Algorithms

Natiirlichsprachlich
UML ‘
Pseudocode EXE

Instantiate

Instantiate

Instantiate

Modelling Language Meta Model

MM-Instance of

MM-Instance of
Modelling Procedure Meta Model

MM-Instance of
Mechanisms & Algorithms
Meta Model

Modelling Method

MM ... Modelling Method

Reference: Kiihn, H. (2004). Methodenintegration im Business Engineering. PhD Thesis, University of Vienna
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IMPLEMENTATION PHASE | g
' Method
Modeling
' 1 technique ' .
Modeling Modeling Mechanisms
Language Procedure & Algorithms
ADOxx® Meta Model ADOxx®
Mechanisms & Algorithms
ADOxx D-Meta Model
e Implicit et
ADOxx® e
e e support R
Neuimllewmeut | S,Ia‘l | SJLgIn:pl | | Adllnlv | [_pesision _| | Puvallf:wly V\-:Ilgmg AdoSerpt vnmms:lmu: :::: on
/\ /\ /\ /\
Inheritance Configuration & Scripting
MM-Specific : MM-Specific
oP Indirect support of . P .
Inheritance of rocedure Configuration & Scripting
ADOxx® Meta Model P of ADOxx® + Add-Ons
Modelling Method Implementation based on ADOxx®

MM ... Modelling Method
Reference: Kiihn, H. (2004). Methodenintegration im Business Engineering. PhD Thesis, University of Vienna
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DEPLOYMENT AND TOOLING PHASE -

ADOxx® based Tool
User Interaction Tool
MM-Specific “ABL”
SMM.'f MM-Specific MM-Specific : MM_}_
ngl(;:n; Inheritance of Configuration & ABeDCIOIc
ADOxx® Meta Model Scripting of ADOxx® -on
ADOxx® Kernel

MM ... Modelling Method
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Meta Model: Modelling Language

Extension of:

Reference: Kiihn, H. (2004). Methodenintegration im Business Engineering. PhD Thesis, University of Vienna
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t\F/)p o <>——  atomic type

I

AVA
attribute profile Ln attribute type
0..1
attribute filter graphical notation instance attribute
I I < | J7 v value range
class attribute [P attrbute  K>— facet a regular
0.} T o . expression
< h > .
view T = T modeltype 1 Qas o design pattern
: . | . |
s v o
metamodel >0
is subclass P> < part
% " 4t -
i1 0- 1. T T s 0.* =
: class relation type >,
1.1 1.1 <« isto - class 0.
1.
metamodel

Kiihn et al. (1999a), S. 79
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Meta Model: Modelling Procedure

Procedure-
Construct

Start N
0.1
v « nnext step
1.* 0.*
i 0.
<F’erformed in
Phase in 4« Step Performed  p» Role
0..1 1.. ;
10 1.4
1.x 1.x
next step v A | nextstep
0. 0.
« nextstep
End 0.1 T+ | Resulttype
1 1.*
modeller  |W V.| produces
0.1
1
Modelling - - Meilenstein
Language
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Meta Model: Mechanisms & Algorithms

. asynchronous synchronous
input output : :
trigger trigger
0.0 1. | |
goto A <« yses
creates 1
precondition 1. validfor P> q.* 0.1
ot mechanisms & 104 o triggers M i
" 1.2 1 algorithms : rgger
postcondition assures N 1 realized by > -
A 15 A
0. 1.+ specifies 1 1 restrict
described by B> M .
described by B> T| specification & implementation condition
e o | — description P

generic
mechanism

/\

specific
mechanism

/\

hybrid
mechanism

natural language

script

UML

DLL

pseudo code

EXE

Reference: Kiihn, H. (2004). Methodenintegration im Business Engineering. PhD Thesis, University of Vienna
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We thank you for your attention!

Any Questions?
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