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The Open Models Initiative - OMI

Vision “Models* for everyone”

The Open Source Community for Modellers where models
are operational knowledge!

* Archetype: Open Source Community
— Open Source is a development method for software with features like:

» Free availability of the source code

 Free convertibility of the source code

» Free copying of source code and software
 Collaborative development

— Similar communities for software developers: SourceForge, Eclipse

* In this context conceptual models are meant as mathematical graphs (,Open Model Graph*);
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Starting Point for Meta-Modelling / the ‘Conceptualization’:

The Used Meta-Modelling Framework

modelling

method
<« used for
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. - & algorithms
modelling <« usedin 9
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<« defines way of language applicatior . )
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defines grammar TA
specific
) describes . steps results mechanisms
notation T syntax < meaning of semantics & algorithms
—<>
M It hybrid
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connects | A . ding t . .
semantic according to semantic & algorithms

mapping > schema

Karagiannis, D., Kuihn, 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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The ‘Processes’ in OMI
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The Open Models Initiative - OMI

“Conceptualization”

Meta Modelllng “Use”
Platform Modelling a
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http://www.openmodels.at/

The Open Models Initiative - OMI
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Diversity of i* Tools (selected)
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... to be
continued ...

http://istar.rwth-aachen.de/tiki-index.php?page=i*%20Tools

Faculty of Computer
Science



Agenda

e The Open Model Initiative
http://www.openmodels.at

e \What is ADOxx®
e The i* Method on ADOxx®

eRecent Work

. wien DKE
Faculty of Computer

Science




Metamodelling Platforms
Criteria

What are the criteria?

... which make a modelling platform to a metamodelling platform?

Essential Functional Requirements

» flexible metamodelling capabilities instead of fixed metamodels,

e -> the metamodel can be freely defined,

e -> easy adaptation of the metamodel to the problem under consideration, and

= -> further extensible. [Kihn, Karagiannis, “Metamodelling Platforms™, 2002]

Other Requirements

e Powerful graphical editor
e DB based

e Repository

e Multi-user

» Web-enabled
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Metamodelling Platforms
Overview - Selected Platforms

Platform Name

Enterprise

Environment

ADOxx

BOCITC, AT

Conceptual and Domain Specific Modelling
ADOxx is a metamodelling-based development andconfiguration environment to create domain-specific modelling tools.

http: /A openmodels. atfc/document_library/get_file?p_|_id=65121&folderld=65129 &name=DLFE-2505. pdf

Eclipse GMF

Eclipse Foundation
Inc., CA

Software Development

http: #fwier. eclipse. orgforgfoundation/contact. php

Epiwork
Computational
Modeling Platform

EPMVORK,
FP7 EU Project

*hased on GLEaM, a discrete stochastic epidemic computational model based on a meta-population approach,

*in which the world is defined in geographical census areas connected in a network of interactions by hurman travel fluxes,
* corresponding to transportation infrastructures and rmobility patterns.

[http: Mweeew epiwork. eudresourcesfwpd-computational-modeling-platform/]

INNOVATOR

MID Ltd., DE

A modelling platform for Business Process Wanagement, Object and Structured Softwareanalysis, Object Oriented Design and Data
Wladelling. In particular applicable for the development of methodalogically correct and efficient Madel-Driven Architecture scenarios as the
platfarm strictly fallows OMG standards and integrates UML 2 profiles for language extentions.

http:ffwiner. mid. de/Modellierungsplattform-Innovat.innovatar. 0. html

MetaEdit+

WetaCase, Fl

Domain Specific Modelling

* radically improve development productivity and quality by generating full code directly from models,
* firstly for the design the modeling language with MetaEdit+ Workbench and then,

* other developers model with the language in MetaEdit+ Modeler.

http: /e metacase. comdproducts. html

MLDesigner/
SatLab

WL Design
Technologies, US

* iz an integrated platform for modelling and analyzing the architecture, function and performance of high level system designs,

" primary domains include Discrete Event, Dynamic Data Flow, and Synchronous Data Flow,

" simulation emvironment for the predictability, productivity, quality of the entire developrment process and eventual product/syster integration.
http: #fwieee roldesigner. comdmldesigner!

Oslo

MWicrosoft, US

Metadata -based Software Development

*"M" Language Specification is the authoritative source for "M" grammar and syntax,

*it containg detailed infarmation about all aspects of the language,

*ig a language for defining domain models and domain-specific languages (textual DSLs).
http:#/msdn.microgoft. com/library/dd285282

Semantion

Semantic Inc., CA

* provides & solution that replaces monalithic systems with a distributed virtual platform for modeling of any type of system and process,
*web-based infarmation management, and

* deplayment, distributed execution, and analysis of business processes.

http:ffwanee. semantion. comdproducts. html
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avsilable languages

Language

repos i'tnr},r context

= Conmtext Definition

2. ‘Conceptualization’ for the ADOxx® Platform
Extract of the ADOxx® Meta-Metamodel
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The ADOxx® Metamodelling Platform

Deployment Architecture
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Method Engineer

Method description
on a theoretical level
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‘Conceptualization’ of the i* Method
1. Analysing & Studying the 1* Method

What is the i* Method?

®* Method which has been developed to show social relationships
for their analysis and design

® |n particular helpful to understand complex relationships among
actors with strategic intent

® [t includes human and IT resources

®* Does not: aim to map and design the execution of certain steps
In a certain temporal dimension

®* Developed 1995 by associate Professor Eric Yu as a PhD Thesis
and Professor John Mylopoulos as supervisor, e
Faculty of Information, University of Toronto _

# |
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Starting Point for Meta-Modelling / the ‘Conceptualization’:

The Used Meta-Modelling Framework

modelling

method
<« used for
mechanisms
. - & algorithms
modelling <« usedin 9
technique
<« defines way of language applicatior . )
- isualisati : Y S modelling delivers p-
defines visualisation p modelling .

- , procedure generic
language < defines meaning mechanisms
& algorithms

defines grammar TA
specific
) describes . steps results mechanisms
notation T syntax < meaning of semantics & algorithms
—<>
M It hybrid

considers b arranges mechanisms

connects | A . ding t . .
semantic according to semantic & algorithms

mapping > schema

Karagiannis, D., Kuihn, 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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2. ‘Conceptualization’ for the ADOxx® Platform
Required Classes and Relations of 1*

I* Method
| | |
MetaClasses: |«ntentional “Intentional
Actor” Element”
A
Classes: | Dependency Link |
Softgoal IDecomposition Link|
[ Association Link |
[ Means-End Link |
Relation Classes: [ Correlation Link |

The objects “Note” and “Aggregation” are also implemented as separate classes.
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2. ‘Conceptualization’ for the ADOxx® Platform
Required Classes and Relations of 1*
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2. ‘Conceptualization’ for the ADOxx® Platform
Ascertainment of Notation Notation -> Graphical representation

of objects/relations

Depending on the definition of the respective class — here Actor ...

ACtors GRAPHREP layer sizing keep-aspect-ratio
AVAL set-default: "without" b: "Boundary”
QLB AVAL_set—defauIt: "down right” rb: "Representation of boundary”
i = AWAL T "Order”
S Ayl set-default"x" p:"Referanced actor”
1* Guide -> Strategic Dependnecy (S0 Model -> Actors AyAL sub:"Referenced actor”
=< Strategic Dependnecy Strategic Dependnecy Eole == o
(SD) Madel (SD) Madel FPEM wi0.05erm colordodgarblue endeap:flat join: round

IF (bl = "dashed" AND ka="no"

PEM w:0.05cm colordodgerblue endcap:flat join:round style:dashdot
4.1. Actors ELSIF (ka= "yes" AND hi="snolid")

PEM w:0.1cm calorred endcap:flat join: round
ELSIF ibl = "dashed" AND ka="yes")

Artive entities that carries out actions to achieve goals by exercising its PEN wl.1cm colorred endeap:flat join:round style:dashdot
know-how. We use the term actor to refer generically to any unit to which EMNDIF

intentional dependencies can be ascribed. Agents, roles and positions are

sub-units of a complex social actor, each of which is an actor in a more IF (rb = "top right" AND b = "with")

S LG CLIP_ELLIPSE %:3.0cm y:-3.0cm ne:3.88cm ry:3.88cm

GRADIEMT_RECT x:-3.88cm y:-7.88cm w:10.8cm h:10.8cm style:downdiag color]:white
colar2:aliceblue

FILL style:null

CLIP_OFF

ELLIPSE #:3.0crm y:-3.0cm rx:-3.83cm ry:3.85cm layer0 sizing: keep-aspect-ratio

—
ELSIF irb = "down right” AND b = "with")

CLIP_ELLIPSE »:3.0crm y:3.0cm no3.85cm ry:3.88cm
. /’V GRADIEMT_RECT x:-3.88cm y:-3.88cm we10.8cm h:10.8cm style:downdiag color!:white
PEN W0.05cm colar2:aliceblue
. ] FILL style:null
color:dodgerblue CLP_OFF
oo ELLIPSE #:3.0cm y:3.0cm rx-3.88cm ry:3.88cm layer0 sizing:keep-aspect-ratio
endcap:flat join:round ENDIF

... In ADOxx® the Notation of the Class is realized in the “Graphrep®.
Lniversitat
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2. ‘Conceptualization’ for the ADOxx® Platform

Ascertainment of Syntax Syntax -> Object and relation

definition

... the Syntax of the Class is realized depending on definition of the
method and the given Syntax of the ADOxx® Meta-Metamodel in the
“Attrep”.

e
PRl [ |assMame - Edit facets
-
NOTEBOOK Pt St
CHAPTER "Genesat” HEMOEE E L
ATTR “Name" = |actor
ATTR "Order"~ ~ _ =
ATTR "Boundary® =< ) =3 Atibute type:
ATTR "Representation of bomngary -
ATTR "Boundary lines" S~ :? IStrlng (#TRING)
CHAPTER "Description” S, _ ol x|
ATTR "Description” \ . \ pe
ATTR ::CDmmEﬂt" . R \\ I_jssxlii[gp%l.construct_ [M etamadel] \ ial New..
ATTR "Representation of name \ = % BTER \ Edi.. |
ATTR "Font size" \ * _Intentional Actor_ \
. R L R Copy...
CHAPTER "Further Details - Benefits \ X _Intentional Element_ N [ oo
,J':'\TTR "R f d t N \ 4, External tool coupling [Metamodel]  String [S\RING) Dielete |
elerenced actor #, fortcalor (Metamadel) ExpressiorEXPRESSION)
\ Jf pressiory
ATTR "Di5p|a}f name and reference"” \ #,, Poszition [Metamadel] String[STHI% View... |
u " \ +, vm_b_is¥izible [Metamodel) Integer (INTEGER]
ATTR "KE:‘!II al:tl_:lr " \ #, vm_lst_relevantyariants (Metamodel)Longstring (L0 %STF!ING] Close |
ATTR "Main skills and competence \ *]' SrimRep [Matamodel] Stiing (STRING) e |
ATTR "Responsibility" lines:5 \ *] AttiFiep Metamodel) Longstiing [LONGEVRING) £
" . . " \ OE' Clazz cardinality [Metamodel] Sting [STRIMG]  \
CHAPTER "Furhter Details - Constraints N #f ClssAtatiact Liege INTEGER]
ATTR "Canstraints" linesa q,; ClazssM ame String [STRING] >
n u et teemer i TEGEN |
ATTH C:?Stﬁ. - 4] GraphFep (Metamadel) Longstrilng [LOMGSTRIMG)
GROUP “Availability ] HipTat [Metamodel) String [STRING]
ATTR "Awvailable from" #} Mods! pointer [Metamodel) String [5TRIMG)
u H g Of,' M onochrome view (Metamodel] Erumeration [ENUMERATION)
'ATTR ﬂwalla b'E tl” OE' ‘Wigibledttrs [Metamodel) Sting [STRIMG) |
EMDGROLP *5 WF_Trans [Metamodel) Sting [STRING)
#,, External tool coupling (Metamodel) Stritg [STRING)
4, fontcolor (Metamodel) - T memnmamoen
4, Position [Metamodel) - - -
#, vm_b_isVisible (Metamode CIaSS H Ie rarC hy Wlth I n the
#, vm_lst_relevanty ariants (b
g amrerieenc)  ADOXX® Meta-Metamodel
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2. ‘Conceptualization’ for the ADOxx® Platform

Ascertainment of Semantics Semantics -> Object and relation

characteristics definition

i
o fe= | 0Hd
= O [Doopin T the Semantics of the Class are
T hunt o oo | €Xpressed by the values of the
% defined Class Attributes and by
g 'F‘ftdoii‘j;h”b - ° the respective use depending on
% ooty the rules as determined by the
= Heore — method developer.
= | o
:|EI
=
= ‘rules’
=
= depender dependee
=
: / \
:ﬁ
:IEI
z e—-@-@
- /
:ﬁ

oo | e |

/ dependum

Horkoff, J.; Schwab, M.; June 2009

. "'.'—'_—'-i";}'__ll m i Ve rS i tét

\\~_ wien
Faculty of Computer I ' k E

Science




‘Conceptualization’ for the ADOxx® Platform
Optional: Ascertainment of Mechanisms & Algorithms

. . : ADCeog R ISTAR
¢ Adoscrlpt IS the macro Iangua‘ge ﬁLlnivers'rty-'Df‘-.-’ienna,DHE,EEIEIQ
of the ADOxx® platform :

_ %ETL idlist_modelids:""
e it is procedural

IF fonedodelonly = 1)

{
« Allows easy access to almost all oo el foeres
fu N Ct' on al |t| es Of th e AD Oxx® EE(ND.;(?]'ET—_&STNE_MO DEL" ta:"Modeling” anzwer: modelid
p | atfo rm ! I Ike { CiC "AdoScript" IMFOBOX (g_str_ui_|AR_matrix_infol)
EXIT
- New menus R
_ M Od e I _SpeCIfI C Cal’d | n al |ty Ch eCkS g--l:hec:k if active model iz of type Stategic Dependeancy Model
B Real IZB.'[IOI’] Of new Inte rfaces EET'LCSrEngEE'}Erﬂglbgffﬁug% miociefid: (icd_macel)
- Specific program calls IF (modeltype 1= mod_types)
- etc. {cc "AdnSeript" IMFOBOX (g_ste_ui_I&R_matrix_info2)
EXIT

4 iSTAR: Modelling Toolkit {istar) - [CivicWorkers_SR_WorkersSettle 1.0 {(Intentional actors and elements model}]

] Model Edit Wiew Assessmen 4W wbras  Window  Help

: % m;, Modelling Bl Reports For Intentional Ackars.,, * Inkentional Actors Relationship Matrix
L * Managing Views * Inkentional Actors Relationship Matrix (rulkiple models)
Ezplorer - Models in the database Ead L L FPPRE] |

S8 |~ B0 == N |
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‘Conceptualization’ for the ADOxx® Platform
Resent Work: Algorithm for Analyzing Interdependency Graphs

Implementing the rules for the evaluation of interdependency graphs by means

A ript. : :
of AdoScript Applicable Propagation Rules
CC "Core" GET_MODEL_INFO modelid:(int_modid)
® ——» RESULT ecode:intValus modelname strValus _ VV+ equals W+
CZC " " GET_CLASS_ID =1 : Soft 1
DI‘E# = RESUI.% Zgigznfnﬁalﬁe g?:s;id:int‘ifalue izrel:intValue W- equals W-
SET 1dClas=5SG: (classid) W+ or W+ reSUItS in n
CC "Core" GET _ALL OBJS OF CLASSID modelid:{int_modid) classid:{idClassSc) W_ and any Value reSUItS in n

k3 ——3» RESULT ecode:intValue objids:list
SET l=t_idSG: {(abjids=)

modelling

FOR 1dS5SG in:{lst_i1dSG)
I method
SET idSG: (VAL 1idSG)
CC "Core" GET_CONHECTORS objid: (idSG) in T
® ——3 RESULT ecode:intValuese objids:=trValues 2 algonthims
- usedin 4

= 3
/N NI .
Make ++ Hurt - Ure generc
|| mechanisms
/ \ / \ / \ & algarithms
Make ++ Make ++ Make ++ Hurt - specific J{
results —— mechanisms
& algorithrms

Soft 11.4 Soft 1.2 i
g g Softgoal 2.1 Softgoal 2.2 hyhnd
—— mechanisms
& algorithms

Examples for “automatic* label propagation
[Chung, Nixon, Yu, Mylopoulos, ,,Non-Functional Requirements in SE, p76 / p79]
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Recent Work: The 1* Model Transformation with iISTARML

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELOMATECH

Cooperation Project

REDEPEMD-
REACT-BCN LAl
OpenChE
T-Tool
OME
Shet Tool
GR-Tool
TAOKMAE
JUCMMay
DesCARTES

J-PRiM

i* on ADCxx

... to be
continued ...
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Recent Work: The 1* Model Transformation with iISTARML

. - - S OLITEC
Cooperation Project with UPC BNC DE CATALUNYA
UF BARCELOMATECH
-
) ADOxx | S ML |\ ]
s g MetazModel ! > MetaSchema < |
|
== A\ conformsTo : conformsTo :
N ! 1
o,conformsTo i — |
O ADOxx-based conceptua : |
23 ﬁDh?é‘g"r?]a%eq <-mee >| XML-exported mapping Y iStarML Schema
== amocer [ Aboxx | i Metamodel e A
N import/export ~ access |from laccess |
T T !
conformsTo | conformsTo conformsToi
1 1 -
Transformation !
» : . ADOxx-based - o
O ADOxx-based i | _ _. _ >| XML-exported i* Rules |3tar|v||_.galsed .
ke, Model ADOxx Model \é Mode
O :
= import/export xecutes
parses\ ¥ Transformation | | e —
3 Engine
l | l |
\ Y / Y /
ADOxx-based iStarML-based
Metamodelling Hierarchy Metamodelling Hierarchy
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Recent Work: The 1* Model Transformation with iISTARML
Different Modelling Language Definition Formalisms

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Cooperation Project

e One may observe that different metamodelling platforms rely on
different formalisms utilized for the definition of modelling methods
- These formalisms, i.e., a platforms meta-metamodel is usually built
into them

e Addressing the definition of a modelling language’s abstract syntax
most platforms provide different formalisms to achieve this task

- The utilization of different formalisms hampers the exchange of
models, e.g. concrete i* model, corresponding to a modelling language,
like i*, realized with them

- The problem is that a language’s model, i.e., metamodel can be
interpreted by a platform only if the formalism used to express the
metamodel is known

. wien DKE
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Recent Work: The 1* Model Transformation with iISTARML
Different Modelling Language Definition Formalisms

Model Processing by applying appropriate Mechanisms & Algorithms

» Representation of models in machine-interpretable form by the implementation
in a metamodelling platform

» Doing this, appropriate formalisms not only for the representation but also for
the processing of the models are necessary

e Formalisms providing the description of the latter are essential to express
“platform functionality” dealing for example with:
e Model Analysis

= Model Simulation XML-Technologies to realize the transformation rules
e Model |ntegration <template match="INSTANCE[@class="Actor"] | \/
; INSTANCE[@class='Agent] | XSL — Extensible
* Model Comparlson INSTANCE[@class='RoleT] | Stylesheet Language
- INSTANCE[@class="Position]"
= Model Transformation <element name="ac£§r(?‘>asS et J b d
. . . ava-pase
<attribute name="id"><value-of select="@id" /> ~
* Model EXChange <attribute name="type"><value-of select="@class" /: XSL-Engine
o <attribute name="name"><value-of select="@name" />
_ // dependency links between actors 1
gg'gETHfL'LmTYEOL'TECN'CA // layout (e.g. xpos, ypos, with, height, etc.) ISTARML
& BARCELONATECH </element> iIn ADOxx!
</template>

g% Lniversitat Cooperation Project
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Thank you for your attention!

The \ |
Method 2
Wi

For any further information or logon details
to the Open Models Initiative Platform,
please contact

— Margit.Schwab@dke.univie.ac.at
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