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Abstract—Petri nets are a powerful formalism for modeling
and analyzing concurrent, distributed, and complex systems.
However, extensions that enable greater representative capabil-
ities (e.g., coloured Petri nets) include significant complexities
beyond elementary Petri nets or even Turing complete Petri
nets with inhibitor arcs. Currently, there is a lack of free and
open-source Petri net tools that are both maintained and free
of the complications of coloured Petri nets. In this paper we
present a free and open-source Petri net editor and simulator,
MyPetri.net, that provides a modern web-based editor for Petri
nets and several modes of execution or simulation. While more
complex editors offer formal verification methods, our approach
introduces a unit testing–like framework that allows users to
set and verify place values after execution, similar to traditional
software testing. Finally, we present an informal discussion on
the impact of the MyPetri.net tool in the classroom.

Index Terms—Petri nets, Editor, Verification, Educational
Tools

I. INTRODUCTION

The robust analysis of complex systems heavily relies on
formalisms like Petri nets [1] and Finite State Machines [2].
However, rigorously verifying the dynamic behavioral prop-
erties of these models often remains a specialized task. A
significant hurdle is the accessibility of verification tools that
frequently demand deep formal methods expertise, thereby
limiting their application by a broader range of system mod-
elers, especially students. MyPetri.net, an intuitive web-based
environment, directly confronts this challenge by integrating a
user-centric verification toolkit. This toolkit empowers model-
ers to define and check specific behavioral properties by setting
inputs and verifying outputs via configurable scenarios directly
within the MyPetri.net modeling and simulation workflow,
making Petri net modeling and verification more attainable.

Existing Petri net modeling solutions are either focused
on significantly more complicated Petri net variants (e.g.,
coloured Petri nets [3]) or are no longer maintained [4] and,
in some cases unrunnable on modern systems [4]. Recent
developments of Petri net modeling and simulation systems
often do not include inhibitor arcs [5], limiting the range
of representable systems and omitting verification methods.
Additional representative capabilities, like inhibitor arcs, have
the dual impact of enabling higher theoretical and practical
computability. Inhibitor arcs, like the extensions in coloured

Petri nets, enable Turing Completeness [6] as well as greater
representability for the system modeler. We provide simulation
and modeling of Turing Complete Petri nets with test-based
verification.

Petri nets, especially in their less extended forms, are
often used to model concurrent systems. However, when
viewed only as a modeling and simulation methodology, the
more complex formal verification techniques are prohibitively
difficult for early practitioners. However, just as executable
systems can be tested using individual test-cases, executable
specifications can be tested in the same way. Therefore, we
introduce MyPetri.net, a Petri net modeling and simulation
framework that not only allows a user-friendly interface for
modeling and executing Petri nets with inhibitor arcs, but also
allows for configuration of input values (i.e., places set with
specific token counts) and expected results (i.e., places with
required / verified token counts) after execution.

MyPetri.net backend was developed using a RESTful API
written in Java using the SpringBoot framework using Gradle
as a build environment. The front-end employed the React
framework in Typescript using the Vite build tool. Both saved
files and testing configurations are saved using the JSON
format in order to support human readability. MyPetri.net sup-
ports a variety of execution, or simulation, modes in addition
to configuration-based verification. Additional implementation
details and features are discussed in detail in Section III.

The contributions of this paper are as follows within the
MyPetri.net framework:

• A user-friendly tool for modeling and simulating Petri
nets with significant “quality of life” user interface en-
hancements (e.g., save, load, copy, paste, undo), and

• A method for verification of modeled Petri nets using
a configuration-based input/output specification based on
places within the Petri net, and

• Free and open access to both the online tool1 and source-
code2.

The remainder of the paper is organized into the following
sections. Section II covers background information. Section III
details the MyPetri.net tool while Section IV provides a

1https://mypetri.net
2https://github.com/Joseph-Vanliew/MyPetri
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discussion of the impact within the classroom after a semester
of use. Finally, Sections V and VI covers related work and
our conclusions, respectively.

II. BACKGROUND

This section discusses background information on Petri nets
and verification.

A. Petri Nets

Petri nets, while often defined mathematically via tuples [7],
can be understood via their graphical representations. Specifi-
cally, Petri nets are bipartite graphs where arcs, or arrows, con-
nect places (circles) to transitions (rectangles) and transitions
to places, but never place to place or transition to transition. A
place can have a number of tokens or marks representing data
within the system. Often the initial set of tokens in a place is
called its marking. Transitions are fired when all places with
an arc to a transition have at least one token per connecting
arc. When a transition fires, a token or marking is consumed
for each arc connected to the transition (i.e., arrows pointing
to the transition from a place). Any arcs connected from the
transition (i.e., arrows pointing from the transition to a place)
gain a token or marking for each connected arc.

However, Petri nets with only standard arcs are not Turing
Complete [6], therefore we also include inhibitor arcs (a line
with a small circle instead of an arrow at the head) that connect
a place to a transition (but never the other way around) and
necessitate that the connected place be empty of tokens or
markings in order to allow the transition to fire. For example,
Figure 1 shows a simple Petri net with several places, two
transitions, and both standard (e.g., from ‘input1’ to the left
transition) and an inhibitor arc (i.e., from ‘input2’ to the left
transition).

Fig. 1. Example Petri Net

In this Petri net only the right transition is enabled and could
fire, due to the number of tokens in the ‘input2’ place where
the inhibitor arc from ‘input2’ to the left transition requires
zero tokens.

B. Verification

Similar to other models of systems, Petri nets have a rich
range of formal analysis and verification that takes advantage
of their mathematical properties to prove properties related
to reachability [8], fairness [9], and others [10]. Additionally,
model checking has been used to assess temporal properties of
Petri nets [11], [12]. However, within the context of this paper
our discussion of verification refers to software testing-based
verification. That is, just as software is tested by providing
known inputs to a software system and measuring the response
of that software system against expected results [13] we
provided predefined tokens for specific places in a Petri net.
After executing that Petri net we compare specific places in
the Petri net to predefined sets of tokens that we expect.
Importantly, providing a single set of inputs and verifying a
specific set of outputs for a software system or a Petri net does
not guarantee correct behavior across all inputs [13].

III. MyPetri TOOL

In this section we detail the features and interface of the
MyPetri.net tool for designing, simulating, and testing Petri net
models. Throughout this section we will reference elements of
the graphical user interface as displayed in the screenshot in
Figure 2.

A. Design Features

Petri net elements that can be added to the canvas (i.e., the
middle area in Figure 2) are as follows:

• Places: Can be added by dragging the place element from
the left on to the canvas. While the place element is
selected, the initial marking of the tokens in the place
can be altered by selecting the quantity of tokens in the
middle of the place. Similarly, the a label can be set by
selecting the place outside of the markings.

• Transitions: Can be added by dragging the transition
element from the left on to the canvas, similar to the
places. While the transition element is selected, a label
can be set.

• Arcs: Standard arcs can be connected between any two
places and transitions already on the canvas by selecting
the first element and then the second element. Both place
to transition and transition to place arcs are supported,
based on the order of elements selected.

• Bi-directional Arcs: Similar to standard arcs, bidirec-
tional arcs can be added to an existing transition and
place. However, bidirectional arcs are equivalent to two
standard arcs: one from the place to transition and one
from the transition to place.

• Inhibitor Arcs: Can be added similar to standard arcs,
but only from a place to a transition. No transition to
place inhibitor arcs are allowed.

Throughout the editing and design of the Petri net within
MyPetri.net, standard features for saving, loading, copying,
pasting, undo, and alignment guides are included. These
“quality of life” features ensure that the tool is not unpleasant
to use. Additionally, descriptions of each arc are shown when



Fig. 2. MyPetri.net Design Tool

they are selected and the JSON representation is automatically
updated to the right of the canvas when ’Viewer’ is selected.
While a single Petri net can be edited, additional canvas tabs
can be added for multiple Petri nets within a single project.

Finally, by selecting the ’Show Capacity’ toggle on the left,
a maximum number of tokens can be set for each Petri net
within each place on the canvas. When the number is reached,
additional tokens in the respective places are capped to the
number listed.

B. Simulation Features
Petri nets can exhibit conflicts when multiple transitions are

eligible to fire simultaneously, sometimes consuming tokens in
a way that prevents other previously enabled transitions from
firing, depending on the firing order. Rather than supporting
exhaustive model checking to execute all such orders, we offer
two distinct execution modes:

• Deterministic Mode toggle off : Transitions are fired
in random order. If a single transition is enabled, that
transition will fire, but if more than one transition is
enabled the transition that fires will not be deterministic.

• Deterministic Mode toggle on: Transitions are fired in an
order chosen by the user. If a single transition is enabled,
no user input is required. However, if multiple transitions
are enabled, the user must select between the transitions
that are enabled to continue the execution of the Petri net.

Regardless of the mode the tokens are graphically shown
traversing the arcs to and from the transition when they

Fig. 3. Example Conflict Between Transitions

fire. Transitions that are enabled and fire are highlighted.
Execution stops when no transitions are able to fire, or when
the deterministic mode toggle is on, pauses when a transition
selection must be made between conflicting enabled transitions
as show by the selectable red transitions in Figure 3.

C. Verification Features

On the “Verification” tab on the right, named places can
be added as predetermined inputs as well as expected outputs.
For example, the sample Petri net in Figure 1 can be tested as
shown in the screenshot in Figure 4.



Fig. 4. Example Verification

Each named place can be listed as an input and as an output
for verification. Importantly, as inputs provide predefined
tokens for specific places and outputs provide expected results,
a single place can be both an input and an output in the same
test. In the case of Figure 4, ‘input3’ is both listed under the
inputs and outputs. The full set of inputs set the value of all
places. Any places not listed will be initialized to zero. A
maximum of 1,000 cycles will be run and failure will occur
in any of the following cases:

• The Petri net still has transitions that can fire after the
maximum number of cycles,

• The Petri net output places do not match the values listed
for the outputs, or

• The Petri net encounters a conflict between two or more
transitions that could fire simultaneously.

Since the behavior of the Petri net is executed and verified
under these assumptions that the net is deterministic. The user
cannot select which conflicting transition should be fired and

transitions cannot be fired at random in the case of conflict,
that non-determinism causes a failure during the verification
process.

D. Web Application Design

MyPetri.net is meant to be accessible to anyone around the
world on any PC or device with a web browser. Accessibility
was an important part of the initial design process as educators
around the world and their students would be able to access
this on PCs or devices at home as well as complete lab work
together in classrooms or lecture settings. Resulting files are
small and easily shareable.

To support these goals, MyPetri.net is implemented as a
modern web-application and is split into 3 components. A
client, backend API, and deployment pipeline.

• Client: A React app with a custom canvas and SVG
elements as well as arc drawing logic. Its virtual DOM
is also particularly useful as objects in memory change
rapidly and require many partial reloads. Vite handles
the optimization of these static assets supporting reliably
quick build time.

• Backend API: Built using the SpringBoot framework for
Java it provides many starter dependencies and is appro-
priate for RESTful services like simulating the following
states of a large object like a Petri net. SpringBoot’s Tom-
cat servlet integration is used for this project’s structure
for handling routing and requests from the client.

• Deployment Pipeline: The application is ‘Dockerized’
packaging the Frontend client with the backend API
server. Docker creates an image which is built and
pushed to Google Cloud’s Artifact Registry which is
subsequently released as a deployment to a Google Cloud
Run Instance serving traffic via the MyPetri.net URL.

IV. CLASSROOM IMPACT

This section includes a discussion of how the MyPetri.net
tool effected the outcomes within a semester-long require-
ments specification course that included several weeks of Petri
net modeling. In addition to modeling software systems using
Petri nets, this course included challenges for representing
different types of numerical computation in order for students
to explore aspects of representability not available in other
models (e.g., finite automata). This section introduces these
challenges and discusses student performance using both pen-
and-paper design and design using the MyPetri.net design tool
along with Petri net template files and tests to verify their
solutions.

A. Challenge: Addition

Before the MyPetri.net tool was developed, this challenge
was presented to students in class and the majority came to an
acceptable solution. The challenge itself is as listed: Given two
places p1 and p2, each with a number of tokens, create a Petri
net that returns the sum into a third place, p3. An unfinished
template Petri net with p1, p2, and p3 is shown in Figure 5.



Fig. 5. Petri Net Template with Three Places

A valid solution is shown in Figure 6. As is true with all
of these challenges, this solution is not the only solution. It
would not be uncommon for students to have variations that
still result in the correct result. Both p1 and p2 are connected
to different transition with arcs that allow each marking to
cause an independent transition to fire and place one token in
place p3.

Fig. 6. Solution for Addition Challenge

Both before and after the MyPetri.net tool was developed
almost all students came to an acceptable solution. Given the
comparatively simplistic challenge, students were successful
with both pen-and-paper alone as well as the MyPetri.net tool.

B. Challenge: Difference

Using a pen-and-paper approach, many of the students
(roughly 3/4ths) would come to an acceptable solution. While
more difficult than the last challenge due to the inclusion of
inhibitor arcs, the principles of the last challenge carry forward
for this challenge. The challenge itself is as listed: Given two
places p1 and p2, each with a number of tokens, create a Petri
net that returns the absolute difference, regardless of which
place has more tokens, into a third place, p3. An unfinished
template Petri net with p1, p2, and p3 is shown in Figure 5.

A valid solution is shown in Figure 7. Both places p1 and
p2 can either cause the transition on their side (left or right)
to fire or jointly cause the middle transition to fire. Due to
the introduction of inhibitor arcs, neither the left nor right
transition can fire until the place on the other side (p2 and
p1, respectively) are empty. Therefore, the middle transition
consumes one token from both the p1 and p2 places without
creating any additional tokens in a subsequent place. This
continues until either p1 or p2 is empty, at which point either
the left or right transition will fire until the place nearest it
(p1 or p2, respectively) is empty. The p3 place will contain
the absolute difference between p1 and p2 regardless if which
place starts with a larger number of tokens. In the case of the
initial markings in Figure 7, p3 would have one token as its
marking.

Fig. 7. Solution for Addition Challenge

After the MyPetri.net tool was developed almost all stu-
dents came to an acceptable solution, despite the additional
complexity.

C. Challenge: Multiplication

Before the MyPetri.net tool was developed, students manu-
ally designed and simulated Petri nets by hand. Due to the
difficult nature of modeling with Petri nets, a minority of
students considered them more desirable to use that other



specification methods. While all students started the challenge
during class time, the optional nature of the challenges meant
that less than half of the students continued their attempts
outside of class time after no students completed it in class.

The challenge itself is as listed: Given two places p1 and p2,
each with a number of tokens, create a Petri net that returns
the product into a third place, p3. An unfinished template Petri
net with p1, p2, and p3 is shown in Figure 5.

A valid solution is shown in Figure 8, though it is signifi-
cantly more complicated than the last two solutions. The ‘outer
loop’ transition initially takes one token from p1 to enable the
‘inner loop’ transition that removes tokens from p2 and stores
them in the place ‘store.’ This ‘store’ place allows p2 to be
reloaded by the ‘reload’ transition once p2 is empty and the
‘restart’ transition fires taking a token from the ‘e’ place that
enabled the ‘inner loop’ transition. Once the ‘store’ place is
empty, the ’outer loop’ transition can fire to re-enable the ‘e’
place with a token allowing the ‘inner loop’ transition to fire
and the process repeats. Therefore, for each token removed
from p1, all tokens are removed from p2 and then re-loaded.
Once both p2 is empty, it will no longer re-enable the ‘inner
loop’ transition via the ‘e’ place and the Petri net will stop
executing. Throughout, each time ‘reload’ is fired to reload a
token into p2, the ‘reload’ transition also outputs a token into
p3. The total tokens in p3 is the tokens in p2 times the tokens
in p3, or in the case of Figure 8, the initial markings result in
6 tokens in p3.

Fig. 8. Solution for Multiplication Challenge

After the MyPetri.net tool was developed, several students
were able to complete the challenge during class time and
several more completed during the optional out-of-class time.
Perhaps most interesting was the method of design. While
students who developed pen-and-paper Petri nets that they
manually simulated would create the entire Petri net before

trying to simulate, students using the MyPetri.net tool de-
veloped more iteratively. Specifically, they would allow the
tool to execute partially completed Petri nets and, once a
conflict between two transitions was identified requiring a
manual choice during the interactive simulation, they would
add additional arcs to limit once of the transitions.

D. Challenge: Division

Before the MyPetri.net tool was developed, this challenge
was never presented to the students. Based on the success of
a much higher proportion of students with the last challenge,
this challenge was added.

The challenge itself is as listed: Given two places p1 and p2,
each with a number of tokens, representing the dividend and
divisor, respectively, create a Petri net that returns the floor of
the quotient into a third place, p3, and the remainder into a
fourth Petri net, p4. An unfinished template Petri net with p1,
p2, p3, and p4 is shown in Figure 9.

Fig. 9. Petri Net Template with Four Places

A valid solution is shown in Figure 10 where the ‘load’
transition decrements the tokens in both p1 and p2 until no
more tokens remain in at least one. The ‘enable’ transition puts
a token in the center place to enable the ‘reload’ transition that
moves the original count in p2 back into p2 and removing the
same quantity from p4, at which point the ‘disable’ transition
puts a token in p3 indicating another even division of p2 into
p1. If p1 is evenly divisible by p2, no further transitions are
needed. If not, p4 will retain the remainder due to the ‘load’
transition not firing due to zero tokens in p1.

Impressively, despite being the most difficult challenge and
providing no additional time compared to previous challenges,
several students were able to apply the iterative development
method to create versions of this Petri net that successfully
solved the challenge presented.



Fig. 10. Solution for Division Challenge

E. Summary

Colloquially, it is clear that students performed better
and enjoyed the challenges more when working within the
MyPetri.net tool along with provided verification tests. This is
especially true as the challenges become more complex. While
there is no formal comparison made between students groups
and the student populations between semesters are entirely
different the effect on student participation and success im-
proved drastically. Additional formal studies would be needed
to quantify this improvement, however additional challenges
(i.e., the division challenge) were presented to the students
and completed within the originally scheduled time allotted
to Petri net content within the course. It is also worth noting,
that larger-scale system modeling was not compared across
pen-and-paper and MyPetri.net use.

V. RELATED WORK

While Petri nets have been proposed for use in concurrent
programming courses [14], our focus is on the modeling of
Petri nets themselves outside of a programming course. Efforts
to support Petri nets in the classroom include P3 [15], [16]
which has not been maintained since publication in 2004 or
tools that have not been publicly released [17].

The range of existing tools for Petri nets is quite large.
Some existing general tools, like the Platform Independent
Petri net Editor (PIPE) [18], [19] have not been maintained
recently (since 2016). Fortunately, well maintained tools do
exist, including:

• Workflow Petri Net Designer [20],

• Coloured Petri Net (CPN) Tools [21],
• TimeNET [22], and
• GRaphical Editor and Analyzer for Timed and Stochastic

Petri Nets (GreatSPN) [23].
However, these tools are typically heavier weight focusing

on business process modeling, coloured Petri nets, other
significant extensions that increase complexity for students.
Problematically, they also require installation which invari-
ably causes compatibility issues across the range of student
computing resources. The author’s experience has been that
it is difficult to use these otherwise excellent tools within the
context of a limited engagement with Petri nets as a portion
of a larger class focused on variety of topics and not just Petri
nets.

In the form of MyPetri.net we introduce a web-based ap-
plication for approachable Petri net design that has significant
“quality of life” features and built-in test-based verification.
Students can immediately bring up the webpage and use it
without issue. While some web-based Petri net editors exist,
often they are overly simplistic and do not include inhibitor
arcs (e.g., APO [24] or, similar to the Online Petri Net
Simulator [25], they do not have any built-in verification and
minimal “quality of life” features.

Popular contemporary diagramming tools like draw.io that
focus on general diagramming provide an excellent way for
modelers and students to learn and practice system design
concepts [26], [27]. Research has shown that diagramming
tools significantly improve learning outcomes and concept
retention in system design education [28]. However, draw.io
and other similar general diagramming tools do not attempt
to track and simulate the dynamic behavior of systems over
time. While draw.io excels at static visualization, it lacks the
capability to model and analyze the evolution of systems, such
as state transitions, token flows, and concurrent processes that
are essential for understanding complex system behaviors by
the user. This is particularly important for systems like Petri
Nets, where the ability to simulate and validate the dynamic
interactions between components is crucial for system design
and verification.

VI. CONCLUSION

In this paper we have presented MyPetri.net tool that allows
design, simulation, and verification of Petri nets. Importantly,
this tool has been designed with students in mind and allows
for complex Petri net representations without the additional
extensions introduced by coloured Petri nets. The features
included have been detailed and all the Petri net graphics in
this paper has been captured from MyPetri.net. Importantly,
MyPetri.net is both free for use online and open-source to
allow extensions as part of the existing project or forked
projects.

As part of the development of MyPetri.net it was used
in conjunction with a requirements specification course that
includes coursework on Petri nets. Several challenges were
described that had been used in subsequent offerings of the
course as well as with MyPetri.net. Not only was student



success positively impacted by transitioning from pen-and-
paper methods, but students also changed their modeling
behavior to use simulations of partially complete models to
help identify missing arc connections and illicit necessary
place and transition additions.

While the current version of MyPetri.net is sufficient for
classroom use to help introduce students to Petri nets without
the existing complexity that can be introduced by further
extensions, we do plan additional further work. First, while
we have focused on test-based verification we do plan ad-
ditional analysis and formal verification tools in the ‘under
construction’ section in the ‘Analysis’ section. Second, due to
the JSON file format, we plan several follow on works based
to both create and consume Petri nets via model transitions.
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