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A Student Project

= Curriculum: Master of Business Informatics at the University of Vienna,
elective module ‘Large Scale Information System: Hybrid Method Engineering®

= Prerequisite: Attended the course ‘Metamodelling’

= Task: Implementation of a Petrinets modelling method on ADOxx® focusing on

specific analysis mechanisms according to the book ‘Petrinetze‘ of Prof.
Wolfgang Reisig

* Project Team:

Christos Lekaditis
s (presenting today)

Nesat Efendioglu
(presenting today)

Cihan Celik Zhan Chen
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A Metaphor for Conceptualization
“From Book to Movie”

Acting

‘ Filmdaten / Film Data
‘ Deutscher Titel:  Alexis Sorbas

‘ Originaltitel: Zorba the Greek

Stab | Staff itaaten,
Kénigreich,
Reqie: Michasl Cacoyannis d

Drehbuch: Michazl Cacoyannis (nach
dem Homan van Mikos
Kazantzakis)

Screen Play
« Dialogs g
Interactia™
Scenery o
Effects -

Produktion: Michaz| Cacoyannis,
anthony Quinn

Besetzung [ Cast

= Anthony Quinn: Alexis Sorbas
o g = Alan Bates: Basil

. - = Irene Papas: Witwe
Writing ® Lila Kedrova: Madame Hortense Cutting
| = Sotiris Moustakas: Mimithos
S = Yorgo Voyagis: Pavlis
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A Metaphor for Conceptualization of a Modelling

Method “From Book to Tool”
N

“Acting”

L 4

Petrinetze

I

Filmdaten / Film Data

csaans @0 a@s B0 S

Petri Nets \ / ’\Q
A Simulation Tool
i r—0 @90

Chen Zhan

Mehod

Specification

*  Model Types

. Language Besetzung / Cast
Definition = Anthony Quinn: Alexis Sorbas

= Alan Bates: Basil
= rene Papas: Witwe
= |jla Kedrova: Madame Hortense

* Functions
« User Behaviour

n
) DKIE

= Sotiris Moustakas: Mimithos
= Yorgo Voyagis: Pavlis

A"Petri Net” Tool

The main

nnnnnnnn
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This tool provides the user with a nu

« Modelling of Petri Nets

+ Rechability Analysis of Petri Nets

« "Step by Step” Simulation of Petri Mets
« Fast Simulation of Petri Nets

« Transformation from and fo PNML format.
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Cutting

“Writing”
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“Writing”- Metamodel Framework - Modelling
Language

modeling |
method
o usedfor
mechanisms
modeling < vedin & algorithms
technique
f INN NN EEN BN EEN BN BN B 1 & N B 0 0 _ B 0 §
< defines way of language application I deli
I defines visualization modeling motjdlng TheER generic
roc@dure
I language 4 defines maaning P mechanisms
I & algorithms
defines grammar T‘
I specific
cati vnt describes i strs results mechanisms
notation Visualizes > syntax <« meaningof semantics & algorithms
. FL I hybrid
considers B —— amanges mechanisms
semantic accordingto semantic I & algorithms

mapping > domain I

|

|

|

L-----------------------'
cf. Karagiannis & Kihn (2002)
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“Writing”- Metamodel Framework Modelling
Language - Semantics / Notation

Petri Net:
Main Elements
“ Represents passive components

Transition Represents active components

Refers to the distribution of tokens
among the places of the Petri Net

Represents relations among
components
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“Writing”- Metamodel Framework
Modelling Language - Syntax

1 |Petli Met Diagram

Place

+Marme

L NumOfTokens | |

0.1

0.1

1”#

Tramsition

Hame

.l >
1
1
1.*
Arc
HWWeight
Transition2Placefrc Flace2TransitionArc
0..* 1.*

miv%rsit'eit
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“Writing”- Metamodel Framework - Modelling
Procedure

modeling |
method
o usedfor
mechanisms
. - & algorithms
modeling <« ysedin a
technique
- - I . . .
<4 defines way of language application I deli deli I
defines visualization modeling [ modeiing SIEE P I .
- procedure generic
language 4 defines meaning I I mechanisms
& algorithms
defines grammar T‘ I I
I specific
. describes . steps results mechanisms
notation pp———— syntax <« meaningof semantics I & algorithms
| S
m hybrid
considers B arranges mechanisms
connects |& . ) . .
semantic accordingto semantic & algorithms
mapping » domain

cf. Karagiannis & Kihn (2002)
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“Writing” - Metamodel Framework - Modelling

Procedure
Define the System Automatic Biscuit Seller 1}

L

* Insert Coins Insert Coins -
+ Take Biscuits
.. - Take Biscuits

* Coins Slot Biscuits Coins
Biscuits Storage Slot Slot

Biscuits Slot ‘ ‘

: : _ Coins
* Insert coins = Coins Slot Insert Coins Slot

+  Biscuits Slot > Take Biscuits H
Resource Distribution

- Storage: 5 Biscuits ‘
) Storage

g2 % Lniversitat

&y wien
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Define Active States

Define Passive States

Define Relations

Define Initial
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“Writing” - Metamodel Framework - Modelling
Procedure

Modelling Procedure Result

Storage

Biscuits Slot

Insert Coins Take Biscuits

Mo Signal

Insertion Possible Counter Cash Box

Return of Coins

Petri Net of Automatic Biscuit Seller from Prof. Reisig’s Book
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“Writing” - Metamodel Framework -
Mechanisms & Algorithms

modeling
method
-
« used for
mechanisms
modeling € us=din & algorithms

technigue

< defines way of language application

defines visualization modeling mode(!llng delivers b I generic I
rocedure

language +4 defines meaning p I mechanisms I
I & algorithms I
defines grammar T‘ I
specific I

) describes . steps results mechanisms
notation —= syntax <« meaningof semantics & algorithms I
Il FL | | hybrid |
considers b S amangas I mechanisms I
semantic accordingto semantic & algorithms '

mapping > domain I BN BN B .

cf. Karagiannis & Kihn (2002)
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“Writing” - Metamodel Framework -
Mechanisms & Algorithms

Simulation: execution of a Petri Nets ( consumption /production of Tokens)
» Fast Simulation
= Step by Step Simulation

= Net Statistics: calculation of number of places, transitions and arcs that
the Petri Net consists of

= Transformation/Import/Export: transformation of the ADO XML format
file to PNML format and vice versa

= Reachability Analysis(in progress): checks whether requested Marking is
reachable from the initial Marking
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“Writing” - Metamodel Framework -
Mechanisms & Algorithms

Fast simulation pseudo code:

Take number of terations
For (number of iterations)

{
For (number of transition)

{

Select randomly a transition
Enable this transition for simulation
Find all Place2TransitionArcs of this transition

For (all Places which are related to this transition with
PlaceZ2Transition&rc)
{

If (number of tokens of Place == weight of PlaceZTransitionArc)

{

Set number of tokens of Place: number of tokens of Place —
weight of PlaceZ2TransitionArc

Else
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“Acting” - ADOxx Specific Implementation -
Semantic

Petri Nets - Edit class hierarchy [_ O

Clazz hierarchy:

¢ % wniversitat
. wien

) Relation clazses

=
Petri Mets - Edit class hierarchy [_ | O

Clazs higrarch:

i Hew. . |

Gl Hew...

e |

Relation clazses

BRI Petri Nets - Edit class hierarchy

Clazz hierarchy:

IS =] E3

[=I 1) Relation clazzes
Petri Nets - Edit class hierarchy

d Mew. .. |
L

Mew...
Edi...
Copy...
[e|ete
Wigw,.
Cloze

Help

Clazs higrarchy: £
= 1) Relation clazzes
X communicates __Procesz_Consultant_modelE lement__ > _ Process Consultant_model
X Walue flow __Process_Consultant_modelE lement__ > _ Process Consultant_model
X Generalization __Process_Consultant_modelE lement__ > _ Process Consultant_model
&= Connector Element BEPElement --> BPElement
[=) #= P2TRelation Flace --» Tranzition
* AthRep String [STRIMG]
# GraphRep String [STRIMG]
- # HMame String [STRIMG]
# Positiong String [STRIMG)
* Vizible E nurneration [EMUMERATION]
# Weight Integer IMTEGER]

#I ClazgWizible

Integer [INTEGER]
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“Acting” - ADOxx Specific Implementation-
Syntax

40
41 FOR transitionld in: (transitionlds)
Clazs hierarchy: 42 H {
= % Petri-Met .
| S @ Place 43 # get all connectors of the model
#° description Su| 44 CC "Core" GET CONNECTORS objid: (VAL transitionld) in
: m:lgd;t:;is ::: 45 SET inconnectorlds: (ohjids)
* Switch Int| 46 CC "Core" GET CORMECTORS objid: (VAL transitionId) out
.dl. Esternal iplassaleslisteadallog
:E Es;‘:gzp{b Clazs higrarchy: Mo |
*f stRep(h |2 D Relation classes
] Class carc X s inzide [Metarmodel) _ BP-zonstruct__ --» _ BP_Container__ Edit... | g," " =)
#] Classibst ¥ Subszequent [Metamodel] _ BP-event_ > _ BP-event__
’JE ClassMam X Sets varable Metamodel] _ Random generator_ > Wariable_ Copy... |
’ﬁ Classisib »* Sets [Metamaodel) __Random generator_ > Wariable assignment obje Delet |
:ﬁ EI[;TD:T[EIF X Parameter [Metamodel]  _ Varable_ -> _ Process start__ =t )
‘E icon ¥ Call parameter [Metamodel]__Subprocess -» _ Vanable_ Wiew. .. |
*5 Model poi X Uzes [Metamodel) _ Activity_ -» _ BP resource
+7 Monochrc X communicates __ Process_Consultant_modelElement__ > _ Process Cloze |
*] YisibleAtt X “alue flow _ Process_Consultant_modelElement__ > _ Process,
*] WF_Trar: X Generalization _ Process_ Cunsultant modelElement__ -» _ Process Help |
=M Transition &= Connector Element .
: g?wipliol +> P2TRelation Flace - Transition
e o
+ GomeEna #» TZ2PRelation Tranzition --» Flace pr—
+ Stae arrEbch
#, Extemal tool couplmg[MetamodeI]Stnng [STth 15 IF | tokent (inconnectorlds, " ") = 0 BND tokent (outconnsctorlds," ") = 0)
#,. fontcolor [Metamodel] Expression [E| _
#,, Pasition [Metamadsl] Sting (STRIK| ° {
#] AnimPep [Metamodel) Sting (STRIN| 77 {0 "Modeling" DVE (VAL placeld) error-mark
*] AttRep (Metamodel) Langstring (LT| 78 CC "BdoSeript" ERROREDX (" Place " + placeld + " is not comnected!!")
OE Clags cardinality [t etamodel) Sting [STRIK 79 EXIT
#|. Classtbstract Integer [INTE|
#] ClassMame Sting (STRIN| 50 }
0$ ClagsVisible Integer (INTE| 51
niversitat \
wien
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“Acting” - ADOxx Specific Implementation-

Notation
<]

GRR
FEN
FIL
ELL
ATI

AVE

IF

FIL
ELL
ELS
FIL

ki

View

4
10231

-

Text:
GRAFH
PEN w
FILL
BECTA
ATTR
AVAL
IF (3
TEXT
TEXT
ENDIE
FILL
ELLIE
FONT

Wiewr

Kl

358 Cha
—

Tert: P— GraphRep M=] E3

1
P2TRelation - GraphRep H=] B3 |

Text:

GRLP
STLR
FILL
ELLI
END

LINE
LINE
MIDD

AVAL
IF
ATTR
FLSE

kil

Wiew:

Kl

233 Ch

T2PRelation - GraphRep [_ O]

Tent:

GRAFHREF
START

END

MIDDLE

FILL color:black
ELLIPSE x:-.lcm rx:.lcm ry:.lcm

LINE ®xl:-.3cm yl:.lcm x2:0cm y2:0cm
LINE %xl:-.3cm yl:-.lcm x2:0cm y2:0cm

AVAL v:"Visikle"™
IF (v = "Yea")
ATTR "Welght™ w:.4cm w:c h:c

Apply

Baint

Cancel

Pl

Help

ELSE]| =
K| 3
Wiear

=
— — ]

K1 I _>I_I

233 Character Ln13, Cal 5

v

0.Univ.-Prof. Dr. Dimitris Karagiannis

|| OPEN|M

www.openmodels.at

ODEL

Initiative



“Acting” - ADOxx Specific Implementation-
Mechanisms & Algorithms

2g4 SET r: {(random{)*numcftransition=s —-1)
285 SET =: (INT ceil{r))
286 SET transitionld: {token(transitionlds, =, " ")}

# Enable a Tran=sition

CC "Cors" SET_ATTRE VAL objid: (WAL transitionld) attrid: {isEnabledId) wal: (1)
¥ A==ign current walus to the izEnabled wariable

SET i=Enabled: (1)

# Choose all the incomming Relations
CC "Core" GET_CONHNECTORS objid: (WAL transitionId) in
SET incommingFlowRelationsIlds: (objids)

FOR incommingFlowRelation=Ild in: (incommingFlowRelation=Ids)
= {
# Get the Ids of the EndPoint= of the FlowRelations
CC "Core" GET COHNECTOR EHDEOINTS objid: (VAL incommingFlowRelationsId)

# Get the Humber Of Token=s of the Place
CC "Core" GET ATTE VAL obijid: {fromobjid) attrid: (number(fTokenId)
SET placeHumnberOfTolken: (val)

# Ge=t the weight of the incomming connector
CC "Core" GET_ATTE WAL objid: (VAL incommningFlowRelation=Id) attrid: (p2TWeightId)
SET incommingFlowREelationsWeight: (wal)

IF({placelHunber0f Token ¢ incomningFlowRelationsWeight)

(=] {

# Disable Transition

CC "Core" SET_ATTE VAL objid: (WAL transitionId) attrid: {is=EnabledId) wal:{0)
# Assign the current waluse to the isEnabled wariable

SET isEnabled: (0}

BREAK

- F

TF(i=Enabled:0)
= {
CC "Core" GET_ATTE VWAL objid: {toobjid) attrid: (namsId)
#*
#COZ "AdoScript" INFOEDX ("Transition "+wal+" fires!")
¥ Delete the consunsed Token

FOR incommingFlowRelationsId in: {incommingFlovRelation=sIds)

0.Univ.-Prof. Dr. Dimitris Karagiannis www.openmodels.at
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Look & Feel Members.

Communiy Board Activites Blog

A "Petri Net" Tool

“Peri Net" Tool
The main goal of this project is the implementation of a simulation tool which provides the user with the capability of describing or studying any information system with the
use of Petri Nets through its simulation with the use of the given tool. The developed tool aims, not only to provide the user with the means of designing a Petri Net, from the

Project Overview modelling aspect of view, but also with the means of whether the designed Petri Net futfils the criteria or not
+ Method Overview The cornerstone of the implementation of the Petri Nets simulation tool is the book "Petrinetze” by Wolfgang Reisig which serves as the basis of Petri Nets, providing us
Project Details with a good understanding of the mathematical background of the Petri Nets and with all the means for identifying and implementing the basic mechanisms which ensure the

« References correctness of an implemented Petri Net
Contact

This tool provides the user with a number of functionalities such as:

« Modelling of Petri Nets

« Rechability Analysis of Petri Nets

« "Step by Step" Simulation of Petri Nets

« Fast Simulation of Petri Nets

« Transformation from and to PNML format

« Community Board
« Activities Blog
« Members

The picture below represents the Petri Net example taken from the book “Petrinetze” as it was designed with the use of the "Petri Net" Tool.

Remote Access Use

Development

Look & Feel

If your project can depict developed models or it can
, show how the developed modelling language
¥ elements look like, then this section can be used to
share a summary of your releases.

This section allows you to browse existing models developed with

OMI Website

Petrinets on CD, as
download & project
website on OMI
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Live Demo
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Thank you for your attention!

Qui

For any further information please contact

nesatefendioglu@gmail.com
chris.lekaditis@gmail.com
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