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Abstract 
Within this work we analyze and compare ten Petri net supporting tools for system 
modeling and analysis. A short summary of several available overviews of Petri net 
tools is performed before the tools analysis itself to evaluate the current state in this 
field. Principal parts of the paper are focused on analysis and evaluation of the selected 
tools. We provide detailed and practical description of selection of up to date tools, 
their evaluation based on various criteria, and recommendations for several use cases. 
Keywords: analysis, modeling, Petri nets, supporting tools, tool comparison 

1. Introduction  
Petri nets are a widely adopted formal method [1], [2] for modeling and analysis of 
various types of systems. Process of modeling using Petri nets is greatly supported by 
their simple visual representation. On the other hand, they provide powerful modeling 
and analytical options [3], where some of them are unique to Petri nets. Because of 
that, when working with Petri nets, a suitable tool should be picked. Therefore, it is 
useful to have an overview that would describe the Petri net tools to potential users. 
And even though there are some overviews available, they are often outdated [4], [5], 
or do not analyze every tool [6]. And because of that, new overviews are needed over 
time. Therefore, the objective of this paper is to create a new overview of such tools. 

Because of their modeling and analytical power, there are several ways, in which 
Petri nets can be used. The tools in this work were chosen in a way that tries to include 
up-to-date, freely available tools with a broad variety of supported Petri net types and 
corresponding modeling and analysis options that can be used in scientific, 
educational or even professional environment. More details on this work can be found 
in the related thesis [7]. 
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2. Petri Nets 
Petri nets [8] were described by Carl Adam Petri in his thesis in 1962 for the first time. 
They are instances of bipartite directed graphs that contain two types of nodes – places 
and transitions that alternate each other. Places [8], [9] are used to represent states of 
the modeled system and are depicted as circles. Transitions are used to represent 
events that may change the current system state and are depicted as boxes or bars. In 
every Petri net, a set of places and a set of transitions are disjoint sets [10], which 
means that there is no object that can be a place and a transition at the same time. 
Places and transitions are connected to each other by arcs [11], represented by arrows. 
Every arc must connect exactly one place and one transition [8]. An arc may also have 
a positive integer labeled to it [12], expressing its weight. The last element that can be 
found in Petri nets, is a token [11] that moves around the net, representing changes of 
the system's state. 

Tokens can be present only in places, never in transitions or arcs, and their 
movement must be only in the direction of the arcs. This movement is performed by 
firing transitions [12]. When a firing of a particular transition occurs, a token is 
removed from every input place and is put to every output place of that transition. If 
an arc has a weight labeled to it, the number of tokens removed from or added to a 
place is equal to that particular weight. That means that each input place of a particular 
transition must contain a number of tokens that is equal than or greater to the weight 
of the arc that connects that place to the transition before a firing of that transition 
occurs. If this condition is fulfilled, we say the transition is enabled [3]. 

Any sequential firing of transitions of a Petri net is called a firing sequence [12]. 

2.1. Petri Net Properties 

There are two types of Petri net properties [8] – behavioral and structural. Behavioral 
properties depend on the initial marking of the net. They include reachability, 
boundedness, liveness, coverability, reversibility, persistence, synchronic distance 
and fairness. Structural properties are not dependent on the initial marking of the net, 
only on the topological structure of the net. They include structural liveness, 
(complete) controllability, structural boundedness, conservativeness, repetitiveness, 
consistency and structural B-fairness. Further information about these properties can 
be found in [8].  

2.1.1. Property Analysis Tools 

There are several ways to analyze some Petri net properties. For example, reachability 
and coverability can be analyzed using a reachability tree [12] that contains all 
reachable markings or a reachability graph [13] that can be created from a reachability 
tree by representing nodes with the same marking as a single node. Similarly, it is 
possible to create a coverability tree and a coverability graph [8]. 

Incidence matrix [8] A = [aij] is an n × m matrix, where n represents the number 
of places and m the number of transitions. Each matrix entry is a difference of the 
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weight of the arc directed from a specific transition to a specific place and the weight 
of the arc directed from that place to that transition. 
 Invariants [12] can be divided into two groups – S-invariants (sometimes called 
P-invariants) and T-invariants. An S-invariant [8] is a vector y, consisting of m 
elements that is a solution of the equation Ay = 0. A T-invariant [8] is a vector x, 
consisting of n elements that is a solution of the equation ATx = 0.  
 State equation [12] is an equation, which, given the current marking mk, can 
predict the following marking mk+1 by the k-th firing, where k ≥ 0.  

Model checking [14] is a way of verifying system models. The procedure uses a 
logical formula φ and a structure M and tries to decide, if M satisfies φ. There are two 
types of model checking – LTL (or PLTL) [14], [15] and CTL [14]. Their respective 
grammars are defined e.g. here [16]. 

When analyzing Free Choice Petri Nets (defined in 2.2), there are two important 
types of place sets [9]. A siphon is a set of places that cannot get back tokens they 
lost. A trap is a set of places that cannot lose tokens, once they get them. 

2.2. Petri Net Types 

There are several types and extensions of Petri nets. The basic classification can be 
made by dividing Petri nets into three levels. Types of Petri nets that fall under these 
levels are listed on the Petri Nets World website [17]. 

In the remainder of this section, the most important Petri net types are mentioned 
and described. 

Place/Transition (P/T) Petri Nets [17] are Petri nets, where places may contain 
several simple tokens and can represent integer values. They may also contain places 
with token capacities and arcs with weights. 

State Machine [9] is a Petri net, where every transition has exactly one input place 
and one output place. Marked Graph is a Petri net, where every place has exactly one 
input transition and one output transition. Free Choice Petri Net is a Petri net, where 
every arc from a place is either the only output arc of that particular place, or the only 
input arc of a particular transition. 

Colored Petri Net [18] is a Petri net, in which every token is assigned a specific 
color that can represent complex values. Each place and transition has a set of colors, 
it can interact with. A token color may change after a transition firing. 

Workflow Petri Net [19] is a Petri net with only one starting and only one ending 
place.  

There are several Petri net types that can operate with time. Timed Petri Nets [20] 
have a firing duration set for each transition. Some definitions [21] allow setting time 
durations to places and directed arcs, too. They can be divided into Deterministic 
Timed Petri Nets where those durations are either set, or there is at least an interval, 
which those durations must fall within, and Stochastic Timed Petri Nets, where those 
durations are randomized. Generalized Stochastic Petri Nets are Stochastic Timed 
Petri Nets that have an exponentially distributed random firing times set that coexist 
with firing delays. Those delays are deterministically equal to zero. As for Timed Petri 
Nets in this work, only timed transitions will be considered, if not stated otherwise. 
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Time Petri Nets [22] have a time interval set for each transition. The time this 
interval is associated with starts, when the transition that has this time assigned 
becomes enabled. A particular transition may be fired if enough time has elapsed, 
since it became enabled. This time, however, cannot go above the upper limit of the 
interval. Timed-Arc Petri Nets [23] are Petri nets, where every token has an age and 
arcs that go from a place to a transition have set time intervals that allow only tokens 
with an age in said interval to be moved.  

In workflow Petri nets, a new property – soundness can be defined. This property 
is described in [24]. Soundness and strong soundness in relation to timed-arc Petri 
nets are described in [25]. 

2.3. Petri Net Markup Language 

Petri Net Markup Language (PNML) [26] is an interchange format for Petri nets, 
based on XML. It is an international standard. Grammar of the language is available 
on the official website. The main point of PNML is to allow users to create compatible 
Petri net files with different tools [27]. For a tool to be considered a PNML supporting 
one [26], it has to be able to successfully import and export PNML files. Users may 
also create their own extensions of the language. Those extensions will, however, not 
be standard-compatible. Nowadays, there are many Petri net tools that accept PNML 
files [1]. 

2.4. Existing Overviews of Petri Net Tools 

This section describes existing Petri net tools overviews. It will describe their 
methodologies, the amount of analyzed tools, their recency and their advantages and 
disadvantages. 

2.4.1. Petri Nets Tool Database 

This database [4] is very likely the largest overview that exists. It consists of 
approximately one hundred different tools. Information about the tools includes their 
homepage, availability, system environments, supported types of Petri nets, features, 
short tool description and contact details for authors of the tools. 
 The database also allows its users to view a table with an information summary 
of the tools and to add their own tool to it.  
 The biggest drawback of the database is the fact that, because the older tools are 
no longer reviewed, a lot of the tools are pretty old and, as a result, many times it is 
impossible to access their homepages. 

2.4.2. A Survey of Petri Net Tools 

This survey [11] is one of the shorter ones. Tools mentioned there are described very 
briefly. On the other hand, there is a decent amount of the tools mentioned in the 
paper. And, what is more, it is still possible to access most of the tools.  
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 There are two tables at the end of the paper. One of them contains a summary of 
all tools and information about them – supported types of Petri nets, features, 
environments, they can run on and whether or not they are free of charge. In the other 
table, there is a list of recommended tools that are mentioned in the survey, for users’ 
operating system and a required Petri net type.  
 The paper also chose the best tool of the analyzed ones – PETRUCHIO. The 
homepage of this tool is, however, no longer accessible. 

2.4.3. Petri Net Tools – A Comparative Study 

This study [5] is one of the longer ones. Before the descriptions of the analyzed tools 
are presented, the study describes its methodology and a tabular summary of all the 
tools.  
 The study evaluates technological and user costs and advantages of the tools. It 
evaluates the following: analysis options, net dynamisation, generation, user interface, 
available file formats for export, import, default file format, documentation and other 
sources of information about the tools, their experience and how the tools may be 
applied or combined. 

The largest drawback of this study is that it is considerably old. It was written in 
1996. It is, however, at least possible to take a look at its methodology of analysis and 
comparison. 

2.4.4. A Comparison of Petri Net Simulation Tools 

This paper [6] is one of the newer ones. It analyzes three Petri net tools – Pipe 2, CPN 
Tools and HP Sim. What is more, all three tools are still available at the moment. The 
overview provides information about the tools, about supporting types of Petri nets, 
their components and features, required system environments and evaluates their user 
interfaces.  
 The biggest disadvantage of this paper is that there are not many tools analyzed. 
This may not be sufficient for some readers. However, if one does not have very 
specific requirements while searching for a Petri net tool, this overview may be the 
one for them, because in others they might have too many options. 

2.4.5. Demonstration Tools for Petri Nets 

This thesis [28] analyzes six different tools. However, it is designed to find the best 
tool for educational use. The thesis provides the following information about the tools 
– origin information, supported Petri net types, distribution, system requirements, 
documentation, user interface and features of the tools.  
 The biggest advantages of this thesis are its clarity, because it is easy to find 
necessary information, thanks to clear paragraph segmentation, the fact that the 
descriptions contain practical information and screenshots of user interfaces. 
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 A disadvantage of this thesis, as a Petri net tools overview, is that the tool 
summary and the information about the tools are not placed together. This can make 
navigating around the document and connecting information a bit more challenging. 

2.4.6. Summary 

One can say that there are quality Petri net tools overviews, although with some flaws. 
Every one of the overviews, however, had some qualities. If the quality is not 
information about the analyzed tools, it is at least an analysis and comparison 
methodology. 

3. Tools Overview 
The next part is an overview of various Petri net tools. It describes the tools and points 
out their advantages and disadvantages. 

There are following information stated about the tools in this overview: supported 
Petri net types, available features, system requirements, user interfaces, experience, 
while using the tools, etc. There results of the review are summarized in tabular form 
at the end of the paper. 

3.1. CPN Tools 

CPN Tools [29] is a tool for colored and timed Petri net modeling, simulation and 
analysis.  

When it comes to the Petri net analysis, the tool is able to analyze boundedness, 
liveness, fairness and perform home state analysis. To view the results, however, it is 
necessary to generate a file that contains them. The tool also contains state space 
analysis options [30] that contain an option to generate reachability graphs [29], [31]. 

When it comes to working with time in CPN Tools, it is possible to create timed 
colored Petri nets [29] that use timed color sets. Using these color sets, it is possible 
to set a time stamp to each token and restrict their movement based on a time counter. 
Time attributes for transitions and arcs can be simple time delays, or in case of arcs 
that go from a place to a transition, an amount of time that transition can fire earlier, 
but these attributes may be more complicated expressions, as well. As an example, it 
is worth mentioning random time delays from a specified interval, or an option to pick 
a time delay from a set interval [32]. 

CPN Tools also contains a variety of performance analysis tools and options [29] 
that include the ability to collect statistical data during simulations, such as an amount 
of tokens in a place or how many times a particular transition occurs in a simulation. 
These data may be saved to a file afterwards.  

Other functionalities [29] of CPN Tools include the ability to perform model 
checking using a CTL-like temporal logic, write queries using an ML language and 
view net statistics [32]. 

The biggest disadvantage of CPN Tools is that the tool is very complicated to use. 
Even learning the bare minimum may take the whole day [6] and mastering the tool 
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much longer. Therefore, it is recommended just to be patient, research information 
online and experiment with the tool. 

It should be noted that development on CPN Tools has been stopped recently [29] 
and a new tool – CPN IDE [34] has replaced this tool.  

CPN Tools is available under GNU GPL v2 license [29].  

3.2. TIme petri Net Analyzer 

TIme petri Net Analyzer (TINA) [35] is a tool that, as the name suggests, 
primarily used for modeling, simulation and analysis of time Petri nets. 

When it comes to Petri net analysis, one can analyze boundedness, liveness, 
reversibility, consistency, create reachability, coverability and marking graphs, 
perform structural analysis and reachability checking using TINA. The tool also 
allows performing model checking, as well as other options using commands. A list 
of command and model checking manuals is present on the official webpage [35].  

The analysis results can be exported to various file formats. All of them, except 
".ktz", can be basically interpreted as ordinary text files.  

Disadvantages of TINA include not very smooth arc design and inability to 
display most of the special characters. A temporary solution for the latter is copying 
them from elsewhere and pasting them into the editor. However, after closing and re-
opening the application, those characters no longer appear on screen. 

In the file README.txt is some information about licensing, or availability, but 
not the specific license. After communication with Dr. Bernard Berthomieu, it was 
discovered that TINA is not available under a specific license, but it is distributed as 
a free-ware. 

3.3. TAPAAL 

TAPAAL [36], [37] is a tool for modeling, simulation and analysis of timed-arc P/T 
Petri nets developed at the Aalborg University in Denmark. 

It is necessary to have Java runtime Environment v. 11.0 or higher [36] installed 
to be able to use the tool. However, on some higher versions it is possible that the tool 
will not run, so it is recommended to have exactly version 11.0 installed. 

The tool offers various ways of analyzing Petri nets that include deadlock 
analysis, analyze k-boundedness for a specific k entered by user, compute minimal 
possible k, and analyze workflow nets – identify their starting and ending places, 
determine their soundness, strong soundness. The tool also allows its users to perform 
model checking, view net statistics and automatically change the net design based on 
user entered criteria. 

An interesting feature of TAPAAL is an option to use Automatic Net Layout, 
which is an automatic way of changing a shape of a net using criteria set by a user. 

The tool parts are licensed differently [36]. The user interface is available under 
Open Source License 3.0, but other parts are under BSD, or GNU GPL v2 licenses. 
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3.4. Petri Net Simulator 

This tool [38] is a simple web application. It can only model and simulate P/T 
Petri nets and it does not offer any analysis options or PNML support. 

Execution of modeling and simulation is very simple, however, if necessary, there 
is a video [39] that explains usage of this tool. 

One of the biggest disadvantages of this tool is that there is no way to choose, 
which transition will be fired next. The tool fires all available transitions instead. This 
may cause unexpected behavior during the simulation of some models. Another 
drawback is that there is no way to move multiple net components at once. However, 
if there is a situation, in which it is necessary to extend the drawing board, it is possible 
to do so by making the webpage smaller by zooming out.  

Because the tool is a web application, it does not have to be downloaded and 
installed. Therefore, it is relatively easy to access it. 

3.5. Platform Independent Petri net Editor 2 

Platform Independent Petri net Editor 2 (PIPE2) [40], [41], [42] is a tool used for 
modeling, simulation and analysis of P/T, generalized stochastic and colored Petri 
nets [40], [43]. It was created as a group project on Imperial College London [40]. 

The nets, created with this tool, are automatically saved as PNML files in a XML 
format. However, it is possible to export the nets to PNG format [40]. 

The tool offers several Petri net analysis options. It can determine whether or not 
a created net is a marked graph, a state machine, or some other type. The tool offers 
deadlock and invariant analysis, can calculate minimal siphons and traps and create a 
reachability/coverability graph and an incidence matrix. 

PIPE2 is able to analyze liveness and boundedness of the network, as well, using 
positive T-invariants. When it comes to the liveness analysis, if the invariants are not 
used for the analysis, only existence of deadlocks can be checked. 

The tool also offers performance analysis and computation of time and state 
metrics and analysis functions for generalized stochastic Petri nets. 

When it comes to colored Petri nets, it is necessary to click the "Specify tokens" 
icon in the menu, represented by the palette, or press keys Ctrl, Shift and T 
simultaneously in order to set token colors and manually set arc attributes in order to 
enable transitions [43]. 

The latest version is version 5 [43], however, the recommended version is version 
4 [40], [43]. The newest version [43] does not offer most of the modules the older one 
does. Version 5 is available under MIT License [43], version 4 is available under Open 
Software License 3.0 [44]. 

3.6. WOLFGANG 

This application [45] supports modeling, simulation and analysis of P/T and 
colored Petri nets. Even though the developers of the tool mention only Java Runtime 
Environment 1.8 as a necessary system prerequisite [46], it is possible to run the tool 
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One of the biggest disadvantages of this tool is that there is no way to choose, 
which transition will be fired next. The tool fires all available transitions instead. This 
may cause unexpected behavior during the simulation of some models. Another 
drawback is that there is no way to move multiple net components at once. However, 
if there is a situation, in which it is necessary to extend the drawing board, it is possible 
to do so by making the webpage smaller by zooming out.  

Because the tool is a web application, it does not have to be downloaded and 
installed. Therefore, it is relatively easy to access it. 

3.5. Platform Independent Petri net Editor 2 

Platform Independent Petri net Editor 2 (PIPE2) [40], [41], [42] is a tool used for 
modeling, simulation and analysis of P/T, generalized stochastic and colored Petri 
nets [40], [43]. It was created as a group project on Imperial College London [40]. 

The nets, created with this tool, are automatically saved as PNML files in a XML 
format. However, it is possible to export the nets to PNG format [40]. 

The tool offers several Petri net analysis options. It can determine whether or not 
a created net is a marked graph, a state machine, or some other type. The tool offers 
deadlock and invariant analysis, can calculate minimal siphons and traps and create a 
reachability/coverability graph and an incidence matrix. 

PIPE2 is able to analyze liveness and boundedness of the network, as well, using 
positive T-invariants. When it comes to the liveness analysis, if the invariants are not 
used for the analysis, only existence of deadlocks can be checked. 

The tool also offers performance analysis and computation of time and state 
metrics and analysis functions for generalized stochastic Petri nets. 

When it comes to colored Petri nets, it is necessary to click the "Specify tokens" 
icon in the menu, represented by the palette, or press keys Ctrl, Shift and T 
simultaneously in order to set token colors and manually set arc attributes in order to 
enable transitions [43]. 

The latest version is version 5 [43], however, the recommended version is version 
4 [40], [43]. The newest version [43] does not offer most of the modules the older one 
does. Version 5 is available under MIT License [43], version 4 is available under Open 
Software License 3.0 [44]. 

3.6. WOLFGANG 

This application [45] supports modeling, simulation and analysis of P/T and 
colored Petri nets. Even though the developers of the tool mention only Java Runtime 
Environment 1.8 as a necessary system prerequisite [46], it is possible to run the tool 
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using a higher version, as well, as proven, when the tool successfully ran using 
OpenJDK 11 and 16. 

When it comes to analysis options, the tool is able to analyze boundedness, 
although it is not possible to compute the number k, determine if a created net is an 
instance of a workflow net and if it is, it can determine the soundness of it. 

Arcs are created by pressing a center of a place or a transition [45]. When creating 
a new place or a transition, it is possible to either create a new instance from the menu, 
or to place an arc into an empty space. This feature may rapidly increase modeling 
speed after a bit of training. It should be also said that when modeling a net, it is 
recommended to decrease the default size of places and transitions. 

The biggest advantage of the tool is the simple way of modeling and analysis of 
colored Petri nets – setting colors, weights of arcs, or the fact that modeled nets have 
a very clear design. The tool is available under BSD 3-Clause license [46]. 

3.7. Snoopy 

Snoopy [47], [48] is a tool that supports P/T, colored, time, timed, stochastic and 
other various kinds of Petri nets. The tool provides users with various modeling and 
simulation options that are offered based on a type of a modeled Petri net. It was 
developed at Brandenburg University of Technology, Cottbus-Senftenberg, Germany 
[49].  

The tool is primarily used just for modeling and simulation of Petri nets [47]. For 
further analysis, tools Charlie and Marcie are recommended. However, as a part of 
the stochastic simulation, probabilistic LTL model checking can be performed, as 
described in [50]. Snoopy allows users to draw e. g. reachability graphs [48], too, but 
is unable to generate them itself.  

For the work with colored Petri nets, it is better to read a manual [51], because the 
way of using colors in Snoopy is quite complex. 

If needed, net attributes can be changed after a double click on them. Because of 
that, when it comes to arcs, it is more practical to draw them longer, or to drag any 
text further away from it, since the tool may detect the click as a click on that text.  

Snoopy also offers a great variety of import and export options for the files. 
When installing the tool, it is recommended to create an empty folder beforehand, 

because the tool will not do so during the installation. 

3.8. Charlie 

Charlie [49] is a tool that is used to analyze P/T Petri nets. It was created by 
developers of Brandenburg University of Technology, Cottbus-Senftenberg, 
Germany and Université Blaise Pascal, Clermont-Ferrand II, France. 

The tool allows users to analyze files, created by Snoopy that were exported as 
ANDL or APNN files, and PNT files of the tool INA [49].  

Charlie allows users to analyze structural boundedness, compute P and T 
invariants, incidence matrix, generate coverability and reachability graphs in graphic 
form, perform deadlock analysis or find siphons and traps. The tool also allows 
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analyzing nets using model checking. An interesting analysis function is the ability to 
find the shortest and the longest path in an analyzed net. 

The application also features a table, containing analysis information about the 
net. The information in this table contain liveness, reversibility, k-boundedness, 
structural boundedness and conservativeness analysis, whether every transition (or 
place) has a pre or a post place (or a transition) and some more. Further information, 
including persistence check, can be found in the generated text protocol, as well. 

It is recommended to create an empty folder first, when installing the tool, for the 
same reason as with Snoopy. 

3.9. HPetriSim 

This tool [52] is used to model and simulate P/T and timed Petri nets. 
It is a modeling and simulation tool only, meaning that there is no way to perform 

complex analysis of created nets in this tool. 
In the menu of the application, the most important options are in the menu 

''Format'', while clicking a place, transition, or an arc. This is, for example, an option 
to make timed transitions, or to put tokens in places.  

However, the biggest problem is that there is no way of choosing, what transition 
should be fired next. The program chooses it automatically. Because of that, when 
there is a need to choose a concrete transition from a group of enabled transitions to 
be fired, the tool may not work properly. Another drawback of this tool is that after a 
simulation, tokens remain graphically in the places, where they ended, but they are 
still present in their initial places in the menu ''Format''. The tool is available under 
GNU GPL v3.0 license [52]. 

3.10. WoPeD 

WoPeD (Workflow Petri Net Designer) [53] is a tool created by the developers of 
Cooperative State University Karlsruhe, Germany. It is primarily used to model, 
simulate and analyze workflow Petri nets. 

To run the tool, it is necessary to have Java Runtime Environment 11 or more 
installed [53].  

Like in WOLFGANG, it is possible in WoPeD to create arcs, connected with 
places or transitions, by simply drawing an arc without connecting it to anything. 
Since arcs are drawn the same way, as in WOLFGANG, one could assume that while 
learning, how to use the tool, some unintended places and transitions would be drawn. 
However, this would most likely not be the case here, since the area, you need to click 
in order to create an arc, is very small. 

For regular P/T Petri nets there are some analysis options in WoPeD. The tool is 
able to generate net metrics or generate a coverability graph that may be exported as 
a PNG image. Reachable markings of the net can be displayed by clicking on the 
nodes of this graph. Other features include analysis of P-invariants, soundness, 
liveness and boundedness. 
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analyzing nets using model checking. An interesting analysis function is the ability to 
find the shortest and the longest path in an analyzed net. 

The application also features a table, containing analysis information about the 
net. The information in this table contain liveness, reversibility, k-boundedness, 
structural boundedness and conservativeness analysis, whether every transition (or 
place) has a pre or a post place (or a transition) and some more. Further information, 
including persistence check, can be found in the generated text protocol, as well. 

It is recommended to create an empty folder first, when installing the tool, for the 
same reason as with Snoopy. 

3.9. HPetriSim 

This tool [52] is used to model and simulate P/T and timed Petri nets. 
It is a modeling and simulation tool only, meaning that there is no way to perform 

complex analysis of created nets in this tool. 
In the menu of the application, the most important options are in the menu 

''Format'', while clicking a place, transition, or an arc. This is, for example, an option 
to make timed transitions, or to put tokens in places.  

However, the biggest problem is that there is no way of choosing, what transition 
should be fired next. The program chooses it automatically. Because of that, when 
there is a need to choose a concrete transition from a group of enabled transitions to 
be fired, the tool may not work properly. Another drawback of this tool is that after a 
simulation, tokens remain graphically in the places, where they ended, but they are 
still present in their initial places in the menu ''Format''. The tool is available under 
GNU GPL v3.0 license [52]. 

3.10. WoPeD 

WoPeD (Workflow Petri Net Designer) [53] is a tool created by the developers of 
Cooperative State University Karlsruhe, Germany. It is primarily used to model, 
simulate and analyze workflow Petri nets. 

To run the tool, it is necessary to have Java Runtime Environment 11 or more 
installed [53].  

Like in WOLFGANG, it is possible in WoPeD to create arcs, connected with 
places or transitions, by simply drawing an arc without connecting it to anything. 
Since arcs are drawn the same way, as in WOLFGANG, one could assume that while 
learning, how to use the tool, some unintended places and transitions would be drawn. 
However, this would most likely not be the case here, since the area, you need to click 
in order to create an arc, is very small. 

For regular P/T Petri nets there are some analysis options in WoPeD. The tool is 
able to generate net metrics or generate a coverability graph that may be exported as 
a PNG image. Reachable markings of the net can be displayed by clicking on the 
nodes of this graph. Other features include analysis of P-invariants, soundness, 
liveness and boundedness. 
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When it comes to workflow Petri nets, there are some interesting features present 
in this tool. It is possible to analyze a plan of real-life events, especially in business. 
Logic gates can be put in place of transitions. When there is a transition connected to 
two output places a probability of a system transferring to states, represented by those 
places, can be set. Every transition may also be given a message, a resource, or a time 
trigger. It is also possible to compute expected length and resources of every action 
of a set plan and to set a role to each of those actions. Sound workflow Petri nets may 
also be converted into a textual description and vice versa. The tool is available under 
GNU Lesser General Public License [53]. 

4. Evaluation 
This section serves as a brief summary and evaluation of all analyzed tools. It 
mentions some information about the tools, mostly using tables. It contains 
recommendations about the usage of the applications, as well. 

4.1. Supported Petri Net Types 

The Table 1 shows, what types of Petri nets are supported by the tools. In order for a 
tool to be counted for the column labeled as "Time", a tool needs to support at least 
one of Petri net types that use time, as described in section 2.2. 
 

 P/T Time Colored 
CPN Tools ✓✓ ✓✓ ✓✓ 

TINA ✓✓ ✓✓  
TAPAAL ✓✓ ✓✓  

Petri Net Simulator ✓✓   
PIPE2 ✓✓ ✓✓ ✓✓ 

WOLFGANG ✓✓  ✓✓ 
Snoopy ✓✓ ✓✓ ✓✓ 
Charlie ✓✓   

HPetriSim ✓✓ ✓✓  
WoPeD ✓✓   
Table 1. Supported Petri net types. 

The only three tools that support all Petri net types in all three categories are CPN 
Tools, PIPE2 and Snoopy. Snoopy, however, can support many more types, making 
it the most versatile tool in this regard. 

4.2. Supported Operating Systems 

The Table 2 shows, what operating systems are supported by every tool. Please note 
that the table does not specify concrete operating system versions, so the tools may 
not work properly on every device, especially, when using an older version of an 
operating system. 
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When it comes to Petri Net Simulator, there is no official information on 
supported operating systems. Since the tool is available online, the whole row is filled 
with the word "internet". 

Most of the tools support all three biggest computer operating systems. Only CPN 
Tools and HPetriSim support only Windows. It should be noted, however, that the 
CPN Tools does not support Mac OS X as a whole, but the simulator in the tool is 
supported for this operating system [29]. This fact is represented by the "*" character 
in the table. The simulator runs on Linux, too, but this version is unsupported [29], so 
it is not considered for this table. 

 
 Windows Linux Mac OS Solaris 

CPN Tools ✓✓  *  
TINA ✓✓ ✓✓ ✓✓ ✓✓ 

TAPAAL ✓✓ ✓✓ ✓✓  
Petri Net Simulator internet internet internet internet 

PIPE2 ✓✓ ✓✓ ✓✓  
WOLFGANG ✓✓ ✓✓ ✓✓  

Snoopy ✓✓ ✓✓ ✓✓  
Charlie ✓✓ ✓✓ ✓✓  

HPetriSim ✓✓    
WoPeD ✓✓ ✓✓ ✓✓  

Table 2. Supported operating systems [7]. 

4.3. Supported Petri Nets Properties and Functions 

The table 3 shows analysis of what properties is possible in the analyzed tools. 
 

 Rea Bnd Liv Cov Snd Rev Csv Prs Cst Frn 
CPN Tools ✓✓ ✓✓ ✓✓   ✓✓*  ✓✓ 

TINA ✓✓ ✓✓ ✓✓ ✓✓  ✓✓   ✓✓  
TAPAAL  ✓✓ ✓✓*  ✓✓s      
Petri Net 
Simulator 

          
PIPE2 ✓✓ ✓✓ ✓✓ ✓✓       

WOLFGANG  ✓✓   ✓✓      
Snoopy           
Charlie ✓✓ ✓✓S ✓✓ ✓✓  ✓✓ ✓✓ ✓✓   

HPetriSim           
WoPeD ✓✓ ✓✓ ✓✓ ✓✓ ✓✓      

Table 3. Supported Petri net properties. The acronyms in the table have the following 
meaning: Rea – reachability, Bnd – boundedness, Liv – liveness, Cov – coverability, Snd – 
soundness, Rev – reversibility, Csv – conservativeness, Prs – persistence, Cst – consistency, 

Frn – fairness. 
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When it comes to Petri Net Simulator, there is no official information on 
supported operating systems. Since the tool is available online, the whole row is filled 
with the word "internet". 

Most of the tools support all three biggest computer operating systems. Only CPN 
Tools and HPetriSim support only Windows. It should be noted, however, that the 
CPN Tools does not support Mac OS X as a whole, but the simulator in the tool is 
supported for this operating system [29]. This fact is represented by the "*" character 
in the table. The simulator runs on Linux, too, but this version is unsupported [29], so 
it is not considered for this table. 

 
 Windows Linux Mac OS Solaris 

CPN Tools ✓✓  *  
TINA ✓✓ ✓✓ ✓✓ ✓✓ 

TAPAAL ✓✓ ✓✓ ✓✓  
Petri Net Simulator internet internet internet internet 

PIPE2 ✓✓ ✓✓ ✓✓  
WOLFGANG ✓✓ ✓✓ ✓✓  

Snoopy ✓✓ ✓✓ ✓✓  
Charlie ✓✓ ✓✓ ✓✓  

HPetriSim ✓✓    
WoPeD ✓✓ ✓✓ ✓✓  

Table 2. Supported operating systems [7]. 

4.3. Supported Petri Nets Properties and Functions 

The table 3 shows analysis of what properties is possible in the analyzed tools. 
 

 Rea Bnd Liv Cov Snd Rev Csv Prs Cst Frn 
CPN Tools ✓✓ ✓✓ ✓✓   ✓✓*  ✓✓ 

TINA ✓✓ ✓✓ ✓✓ ✓✓  ✓✓   ✓✓  
TAPAAL  ✓✓ ✓✓*  ✓✓s      
Petri Net 
Simulator 

          
PIPE2 ✓✓ ✓✓ ✓✓ ✓✓       

WOLFGANG  ✓✓   ✓✓      
Snoopy           
Charlie ✓✓ ✓✓S ✓✓ ✓✓  ✓✓ ✓✓ ✓✓   

HPetriSim           
WoPeD ✓✓ ✓✓ ✓✓ ✓✓ ✓✓      

Table 3. Supported Petri net properties. The acronyms in the table have the following 
meaning: Rea – reachability, Bnd – boundedness, Liv – liveness, Cov – coverability, Snd – 
soundness, Rev – reversibility, Csv – conservativeness, Prs – persistence, Cst – consistency, 

Frn – fairness. 
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Please note that only automated analysis is counted for this table, meaning that e. g. 
manual modification of place capacity, to make a net k-bounded is not counted. 
Analysis options using model checking are excluded from the table, as well. 

When it comes to analyzing Petri net properties, Charlie could analyze most of 
them. Its ability to analyze structural boundedness is noted by the letter "S" in the 
table, whereas TAPAAL’s ability to analyze strong soundness is noted by the letter 
"s". The star characters in the table represent the fact that when it comes to 
reversibility, CPN Tools can perform home state analysis and when it comes to 
liveness, TAPAAL can analyze deadlock existence. 

When it comes to model checking, the tools that allow users to perform it are 
TINA, TAPAAL, Charlie and Snoopy, but Snoopy offers model checking only for a 
fraction of supported Petri net types. However, files, created with this tool, may be 
exported to other tools that support model checking [54]. 

The other features worth pointing out are invariant analysis, supported by TINA, 
PIPE2 and Charlie, and siphon/trap analysis, supported by PIPE2 and Charlie.  

There are, obviously, more features that these tools can offer. Those have been 
mentioned in detailed analysis for each tool. For this summary, only the most 
important features have been picked. 

4.4. PNML Support 

PNML is supported by the following of the mentioned tools: 
• CPN Tools, 
• TINA, 
• TAPAAL, 
• PIPE2, 
• WOLFGANG, 
• Snoopy, 
• WoPeD. 
When looking at the list, it could be assumed that at least every P/T Petri net, 

exported as a PNML file, created by any one of these tools, could be opened in the 
others without issues. But that is not always the case. When using CPN Tools, the tool 
could not open other tools’ files and when trying to open PNML files created by CPN 
Tools, only WoPeD managed to do it, but the text of the net was grouped together in 
one area. Problems that arose while importing PNML files to Snoopy from other tools 
were mainly with the net shape and problems while importing to WoPeD were mostly 
with text that behaved like described in the example with CPN Tools. When trying to 
import Snoopy’s and WoPeD’s files elsewhere, there was not a single attempt that 
would be entirely successful, too. Snoopy’s PNML files lacked layout information. 
TAPAAL handled this task the best, using its Automatic Net Layout feature. WoPeD’s 
PNML files were successfully opened only by PIPE2, WOLFGANG and Snoopy, but 
the text in PIPE2 and WOLFGANG was scattered, the marking in PIPE2 and Snoopy 
was not present and Snoopy did not preserve the correct shape of the net.  

When it comes to PIPE2, to import/export PNML files from/to other tools, it is 
necessary to change the file type from .pnml to .xml and vice versa. The only 
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successful import to this tool was using WoPeD’s file which was described earlier. As 
for exports, files from PIPE2 were successfully opened by Snoopy, but the file lacked 
marking and was not in the correct shape, and WoPeD, but the tokens and the text 
disappeared. 

It is also important to state that the import of PNML files created by WoPeD and 
PIPE2 to Snoopy works only using the "Import High-Level Petri Net PNML" option. 

When it comes to exports of TINA’s PNML files, apart from the problems 
mentioned earlier, wrong text appeared in TAPAAL and Snoopy. Export to 
WOLFGANG was a total success. As for imports, TAPAAL‘s and WOLFGANG’s 
PNML files were imported successfully and Snoopy’s file was shown only as text. 
Imports of other files were not successful. 

Using TAPAAL and WOLFGANG, it is possible to perform a successful PNML 
import and export between these two tools. Problems that arose while performing 
import to and export from other tools, while using this duo of tools, were covered in 
the earlier part of this subsection. 

4.5. Recommendations 

Obviously, not every tool is suitable for every purpose. This part will, therefore, try 
to recommend tools for different purposes. 

For scientific use, the best tools are CPN Tools, TINA, PIPE2, Snoopy and 
Charlie. CPN Tools and TINA can analyze a broad variety of analysis options, but the 
tools are not that easy to handle. PIPE2 is very straightforward to use and contains 
many analysis options. A combination of Snoopy and Charlie may seem complicated 
at first, but thanks to a massive pool of features it is most likely the best fit for 
scientific research. Other suitable tools include TAPAAL and WoPeD, thanks to a 
decent amount of analysis options. 

For high school students, the best tools may be PIPE2 and TAPAAL, due to the 
fact they are not difficult to use and may be used to analyze Petri nets, and Petri Net 
Simulator because of its simplicity. Other suitable tools are TINA, WOLFGANG and 
WoPeD.  

With all of this said, it is possible that sometimes it will be necessary to use 
multiple tools at once, because there is simply not a perfect, universal tool containing 
everything. 

4.6. Comparison to Existing Overviews 

The main goal of this paper was to create an overview that would contain currently 
available tools. Obviously, this goal has been successfully achieved. 

One of the advantages of this paper is that there was some practical experience 
mentioned when describing most of the tools. These things are usually absent in most 
of other overviews. 

In "Demonstration Tools for Petri Nets" [28] and "A Comparison of Petri Net 
Simulation Tools" [6] are some of those facts mentioned, but most of the tools that 
are mentioned here, are not present in those overviews. In "Petri Net Tools – A 
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successful import to this tool was using WoPeD’s file which was described earlier. As 
for exports, files from PIPE2 were successfully opened by Snoopy, but the file lacked 
marking and was not in the correct shape, and WoPeD, but the tokens and the text 
disappeared. 

It is also important to state that the import of PNML files created by WoPeD and 
PIPE2 to Snoopy works only using the "Import High-Level Petri Net PNML" option. 

When it comes to exports of TINA’s PNML files, apart from the problems 
mentioned earlier, wrong text appeared in TAPAAL and Snoopy. Export to 
WOLFGANG was a total success. As for imports, TAPAAL‘s and WOLFGANG’s 
PNML files were imported successfully and Snoopy’s file was shown only as text. 
Imports of other files were not successful. 

Using TAPAAL and WOLFGANG, it is possible to perform a successful PNML 
import and export between these two tools. Problems that arose while performing 
import to and export from other tools, while using this duo of tools, were covered in 
the earlier part of this subsection. 

4.5. Recommendations 

Obviously, not every tool is suitable for every purpose. This part will, therefore, try 
to recommend tools for different purposes. 

For scientific use, the best tools are CPN Tools, TINA, PIPE2, Snoopy and 
Charlie. CPN Tools and TINA can analyze a broad variety of analysis options, but the 
tools are not that easy to handle. PIPE2 is very straightforward to use and contains 
many analysis options. A combination of Snoopy and Charlie may seem complicated 
at first, but thanks to a massive pool of features it is most likely the best fit for 
scientific research. Other suitable tools include TAPAAL and WoPeD, thanks to a 
decent amount of analysis options. 

For high school students, the best tools may be PIPE2 and TAPAAL, due to the 
fact they are not difficult to use and may be used to analyze Petri nets, and Petri Net 
Simulator because of its simplicity. Other suitable tools are TINA, WOLFGANG and 
WoPeD.  

With all of this said, it is possible that sometimes it will be necessary to use 
multiple tools at once, because there is simply not a perfect, universal tool containing 
everything. 

4.6. Comparison to Existing Overviews 

The main goal of this paper was to create an overview that would contain currently 
available tools. Obviously, this goal has been successfully achieved. 

One of the advantages of this paper is that there was some practical experience 
mentioned when describing most of the tools. These things are usually absent in most 
of other overviews. 

In "Demonstration Tools for Petri Nets" [28] and "A Comparison of Petri Net 
Simulation Tools" [6] are some of those facts mentioned, but most of the tools that 
are mentioned here, are not present in those overviews. In "Petri Net Tools – A 
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Comparative Study" [5] is not mentioned even one of the tools, analyzed here. And 
the official database [4] and "A Survey of Petri Net Tools" [11] contain a very limited 
amount of information on user experience while working with the tools or tips for 
using them. Therefore, it is possible to say that this paper brings new information to 
the table.  

If there is a need to look up information about a tool, not mentioned here, it is 
recommended to check out the official database [4]. It is very likely that the tool will 
be mentioned there. 

5. Conclusion 
To make the process of modeling and analysis using Petri nets easier, it is very useful 
to know, what tool is appropriate for this task. Whether a simple interface is enough, 
or complicated analysis options are necessary. That is what tools overviews are for. 
And, as it was stated, there are quite a few of them, but there is not a perfect one. 
Therefore, this overview is just a small part of the group of all overviews. 

As the time goes, this overview will become more and more out of date. When 
the tools here will not be used anymore, because they will be replaced by newer tools, 
this review will not be needed anymore. Until then, however, this paper may serve as 
a source of relevant information.  

In the future it would be possible to extend this work by additional analysis of 
selected tools or simply by analyzing other tools that were not included in this paper. 
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