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ABSTRACT

Colored Petri Nets (CP-nets or CPN) is a graphical oriented language for design, specification, simulation and verification
of systems. Petri nets provide the primitives for the description of the synchronization of concurrent processes, while
programming languages provide the primitives for the definition of data types and the manipulation of data values. The CPN
language makes it possible to organize a model as a set of modules, and it includes a time concept for representing the time
taken to execute events in the modeled system. In this paper we consider the student dataset with multi classes and propose
the classification for each type of data, and the rules are generated for the dataset. These rules are applied to the CPN Tools

for the creation of Colored Petri net.
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l. INTRODUCTION

CPN Tools is a tool for editing, simulating and analyzing un-
timed and timed, hierarchical Petri nets (CPN or CP-nets)[1].
CPN Tools is intended to replace Design/CPN [2], which is
a widespread software package for CP-nets. In addition to
Design/CPN, CPN Tools can be compared to other Petri net
tools such as ExSpect, GreatSPN, and Renew which are all
described in the Petri Nets Tool Database [3].

Design/CPN was first released in 1989 with support for edit-
ing and simulating CPnets. Since then a significant amount of
time has been invested in developing efficient and advanced
support both for simulation and for generating and analyz-
ing full, partial, and reduced state spaces. While the analysis
components of Design/CPN have steadily improved since
1989, the graphical user interface has remained virtually un-
changed.

CPN is the Combination of Petri Nets and Programming Lan-
guage: Control structures, synchronization, communication,
and resource sharing are described by Petri Nets, Data and
data manipulations are described by functional programming
language. Colored Petri Nets is developed at University of
Aarhus, Denmark over the last 25 years. The functionality of
the CPN Tools and Design/CPN is the same:

Editing and syntax check of CP-nets.
Interactive and automatic simulation.
Construction and analysis of state spaces.
Communication with other tools.
Simulation based performance analysis.
Graphical animation of simulation results.
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A CPN model of a system describes the states of the system
and the events (transitions) that can cause the System to
change state. By making simulations of the CPN model, it
is possible to investigate different scenarios and explore the
behaviors of the system. Very often, the goal of simulation
is to debug and investigate the system design. CP-nets can
be simulated interactively or automatically. With Petri Nets
(CP-nets) it is possible to use data types and complex data

manipulation. Each token has attached a data value called
the token colour. The token colours can be investigated and
modified by the occurring transitions [4].

The practical application of CPN modelling and analysis
relies heavily on the existence of computer tools support-
ing the creation and manipulation of models. CPN Tools [5]
is a tool suite for editing, simulation, state space analysis,
and performance analysis of CPN models. The user of CPN
Tools works directly on the graphical representation of the
CPN model.

The graphical user interface (GUI) of CPN Tools has no
conventional menu bars and pull-down menus, but is based
on interaction techniques such as tool palettes and mark-
ing menus. Licenses for CPN Tools can be obtained free
of charge via the CPN Tools web pages [5]. CPN Tools is
currently licensed to more than 4,000 users in more than
115 different countries and is available for MSWindows and
Linux.

Coloured PetriNets (CP-nets or CPNs) [9]-[11] is a graphical
language for constructing models of concurrent systems and
analyzing their properties. CP-nets is a discrete-event model-
ling language combining Petri nets [13] and the functional pro-
gramming languageCPN ML which is based on Standard ML
[14],[15]. The CPN modelling language is a general purpose
modelling language, i.e., it is not focused on modelling a spe-
cific class of systems, but aimed towards a very broad class
of systems that can be characterized as concurrent systems.
Typical application domains of CP-nets are communication
protocols [6] , data networks [5], distributed algorithms and
embedded systems. CP-nets are, however, also applicable
more generally for modeling systems where concurrency and
communication are key characteristics. Examples of these
are business process and workflow modelling, manufactur-
ing systems [11], and agent systems. Examples of industrial
applications of CP-nets within different domains are available
via [12]. An introduction to the practical use of CP-nets is also
given in [10], [12].

PARIPEX - INDIAN JOURNAL OF RESEARCH = 43



Volume : 3 | Issue : 4 | May 2013

ISSN - 2250-1991

The section 1 consists of Introduction, section 2 includes the
project related works, section 3 contains the detailed infor-
mation about the Coloured Petri Net, the analysis includes in
section 4 and section 5 explains the conclusion.

Il. RELATED WORKS

In this paper | created the student dataset consists of different
instances and attributes and | classify the dataset by choos-
ing the JRIP and creating the cross-validation for the data-
set, the run information will displayed in the classifier output.
It consists of the Relation, how many instances, how many
attributes and the JRIP rules, Time taken to build a model,
Stratified cross-validation, Detailed Accuracy by class and
confusion Matrix. Consider the Student dataset & Process
Flow Diagram:
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Fig. 1 Student Dataset

The Student dataset consists of the attributes such as Stu-
dent Name, Course Name, Marks and Performance. Using
the data set the JRIP rules are created and these rules are
applied in the Coloured Petri Net

Fig.2 Process Flow Diagram

In Fig. 3, the Process Flow diagram consists of the places
for each attributes, the student name is fired to the transition
and the course name is send to the transition, after the marks
received according to the marks the performance will be fired.

Ill. COLOURED PETRI NET
A Coloured Petri Net (CPN) [10] is a tuple
CPN=(3,P, T,A,NC, G, E, I) where

1) > is a finite set of types called Colour sets, which
are finite and non — empty. The set of colour sets
determines the types, operators and functions that
can be used in the net inscriptions.

P is a finite set of places

T is finite set of transitions.
Aisafinite set ofarcs such that
N4 =P =TUT=P i3 node function

C: > Y is a colour function
Gisaguardfunction,Itisdefined from T into expres-

FAT=FPNA=TNA=E

Jegsem

sions such that : ¥1T: [Type(G ) =Bool » Type (Var(3(tHC 2]

8) Eis an arc expression function, It is defined from A into
expressions such that :
Wach [TypeE@l=Clpaly. » TypeiVar(E@)) < I]

Where p(a) is the place of N(a) and C,  denotes the set of all
multisets over C

9) I is an initialization function, I t is de-
fined from P into expressions such that:

¥p P [Type Jip)= Cipl . ~ Var I{p)) = 2]

A small example of a CP-net is shown in

Fig. 1 It consists of the places and transitions, The place p1
and p2 having the token value as string. These token value is
fires through the transition t1 and the output is displayed on
the place p3.

The ellipses and circles are called places. They describe the
states of the system. The rectangles are called transitions.
They describe the actions. The arrows are called arcs. The
arc expressions describe how the state of the CP-net changes
when the transitions occur. Each place contains a set of mark-
ers called fokens. In contrast to low-level Petri nets (such as
Place/Transition Nets), each of these tokens carries a data
value, which belongs to a given type. Coloured Petri Nets
have got their name because they allow the use of tokens
that carry data values and can hence be distinguished from
each other — in contrast to the tokens of low-level Petri nets,
which by convention are drawn as black, “uncoloured” dots.
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Fig.3 Simple Example

The Fig.3 shows the simple example of Coloured Petri Net.
It consists of two places p1 and p2 with place type string and
the initial marking. The two places are fires on the transition
t1 and we will get the output in the place p3. Create Tool is
used to create the place, transition, arcs etc. The Simulation
Tool consists of Goes to the initial state tool and Executes the
transition tool etc.

IV. ANALYSIS OF COLOURED PETRI NETS

During the construction of a CP-net, simulations are used
to validate the CPN model, i.e., to check that it has the ex-
pected behavior. It is customary to work in an iterative way.
In the early phases, the CPN model is simple, covering only
selected parts of the system and ignoring many aspects of
the final system. Later the scope of the model is extended
and more details are added. By making simulations during
the entire design process, and not just at the very end, the
modelers learn about the system — in a similar way as when
prototyping is used. This means that design errors can be
removed at an early stage and it also means that the design-
ers acquire new knowledge about the system — knowledge
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that can be used in the remaining parts of the design pro-
cess [4].

When a CPN model has been debugged, it can be analyzed
in different ways. First of all, it is possible to use automatic
simulations. They are similar to program executions and can
be very fast with several hundreds/thousands occurring tran-
sitions per second. It is possible to specify time delays that
describe the duration of the different actions in the modelled
system. In this way we can make simulations that investigate
the performance of the system.

As for all other formal languages, the practical use of CP-
nets is highly dependent on the existence of adequate tool
support. For this purpose, we have developed the Design/
CPN tool package supporting the construction, editing, syntax
check, and simulation of large, modular CP-nets, with or with-
out time delays. Design/CPN also supports construction and
analysis of state spaces, allowing the user to verify a large
variety of different behavioral properties. The tool package is
distributed free of charge to all kinds of users (including com-
mercial companies) [4].
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Fig. 4 Student Information Example
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The CPN Tools consists of four places and four transitions,
the place p1 consists of the token value and these token
values are fires on t1 transition. Similar way the p2 will also
fires on t2 transition; finally the output will displayed on the t4
transition.

V. CONCLUSIONS

This paper uses the CPN Tools to analyze and validate the
dataset. The dataset consists of attributes and instances, it
is classified by the JRIP to evaluate the rules and it will be
viewed in the classifier output. These rules are applied to the
Coloured Petri net Tool and the tokens are fired to the transi-
tion, the output token is placed on the end place.
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