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Abstract – In many areas of human activity, process
modeling is perceived as a necessity, in some, it is even
defined as an integral part of this activity. This fact
showed that contemporary approaches to process
modeling are, in some cases, not capable of describing
the process with all its nuances. This paper defines a
new paradigm (and subsequently a new process
modeling methodology) that will suitably complement
the existing paradigms. This is a state paradigm
understanding the process as a transition between
states. Such a concept of the process can, in some cases,
enable the creation of a model that will better answer
the questions asked.
Keywords – state approach, business process, process
modeling, state paradigm, BPMN, UML.

1. Introduction
Business process modeling is perceived as a
standard instrument which helps to understand the
business process, including its activities, participants,
control mechanisms, inputs, and outputs. Proper [1]
describes the high-level purposes of enterprise
modeling as “understand, assess, diagnose, design,
realize, operate and regulate”.
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2. Materials and Methods
Based on the findings described in Introduction
section, the following research questions were
formulated:
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By Batini and Mylopoulos [2], a model can be
considered as an abstraction of a domain, which is in
line with the purpose of the model. As stated in [3]
the selection in which we consider only certain
aspects of a modeled domain as an important
abstraction flavor. One of the findings presented in
[3] is that the definition of language in which the
model is represented should be considered to be a
part of the model. According to these findings, we
can see how the choice of modeling language
influences the resulting model and the ability of the
model to describe various aspects of a modeled
domain.
From the review of the definitions of business
process term provided by Lindsay, Downs, and Lunn
in [4] it can be seen that most of the definitions of
business processes stress out aspects of activities and
goals; less often mentioned aspects are inputs and
outputs, actors, and information exchange. Detailed
review of business process modeling application is
given in [5]. In line with previously mentioned
findings about the influence of modeling language on
the model itself, various modeling languages tend to
stress out various aspects of the business process.
According to this, we can distinguish the behavioral
aspect of a business process that focuses on the
activities and control mechanism of the process, the
structural aspect of the business process that stresses
out the structure of actors involved in the process,
and the functional aspect of the business process that
stresses out the outputs of the process [6].

Open

Access

at

(Q1) What are the problems of commonly used
business process modeling methodologies according
to the ability to describe a business process from its
various aspects?
(Q2) How can the business process aspects that are
missing in the commonly used business process
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modeling methodologies be incorporated into the
business process models?
The second research question (Q2) can be divided
into the following two research sub-questions:
(SQ1) Can a new business process modeling
methodology that accents the aspects in the business
process model be proposed?
(SQ2) Is there a possibility to propose way how to
model common aspects of process (decisions etc.) in
the state-based modeling methodology?
The paper addresses the specified research
questions and sub-questions, and its structure is
organized as follows. Section 3 of the paper
describes commonly used business process modeling
methodologies according to which aspects of a
business process they stress out and identify the less
accented aspects. Section 4 of the paper presents a
state-oriented paradigm that addresses the issues
identified in Section 3. Section 5 presents the
proposed
state-oriented
process
modeling
methodology. Finally, the practical applicability,
advantages, and disadvantages of the proposed
methodology are discussed and conclusions are
presented.
3. Current Business Process Modeling
Approaches
3.1. Paradigms
By the approach (or paradigm) of process
modeling, we understand the complex philosophy
and the way we understand and perceive the process
[8]. Each paradigm has its definition of what a
process is and what it consists of [6]. These
definitions are usually not as strict as mathematical
definitions, but provide the information needed to
understand the approach. Based on these paradigms,
specific methodologies of process modeling are
created; their essence is a given paradigm, but the
paradigm itself does not present us with a tool for
modeling [8].
At present, we can talk about three basic
paradigms of process modeling. These paradigms can
also be seen as the perspective we use to assess the
process [6,9].
Functional paradigm - this paradigm is focused
on the functions of the process, inputs, and outputs
[8]. The process is understood as a “black box” that
works with inputs and generates outputs, all of which
can be controlled via control inputs [6]. An example
of a methodology based on this paradigm is, for
example, the IDEF0 methodology [10]. This
methodology works with the concept of ICOM
(Inputs, Outputs, Controls, Mechanisms), which
contains the aspects described above [11]. Thus, in
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accordance with the functional principle, the
methodology considers a process (or its units, the
methodology assumes gradual decomposition into
subunits up to the required level [12]) as an object
with unknown (at a given level of decomposition)
internal structure and behavior that transforms inputs
to outputs based on the state of controls and
mechanisms [13].
Behavioral paradigm - this paradigm is focused
on behavior, on the sequence of activities, on
defining the conditions under which the process will
run and under which possible variants will be chosen
[6]. The process is perceived as a sequence of
precisely given activities performed by given roles
[8]. This is the most commonly used paradigm. It
corresponds to an intuitive view of the process and
provides instructions for performing the process
(after all, the instructions are described in a
behavioral way, as individual subsequent steps).
Behaviorally oriented methodologies are, for
example, BPMN [7], which has become a certain
industry standard, EPC [14], or BORM [15].
Structural paradigm - this paradigm is focused
on the structure, the individual participants in the
process, on the interrelationships. This paradigm is
less used in practice.
Regarding process modeling paradigms, it is
important to state two facts:
1. In reality, there is only a given process as a
complex entity, and each model is (from the
principle of what is a model and modeling) a
certain simplification of it, emphasizing those
aspects that are important at the moment [6]. The
individual paradigms thus represent only certain
“perspectives” on a given process. These
perspectives should be mutually consistent and
complementary as sources of information. At the
same time, a new view of working with
information that contemporary views do not use
or provide is not excluded [6,8].
2. Perspectives are not isolated, i.e. individual
methodologies cannot be strictly limited to a
given paradigm [6]. Each methodology, although
based on a certain paradigm, also contains
elements of other paradigms. Thus, for example,
BPMN is a behavioral methodology, but also
contains, for example, elements of a structural
paradigm (for example, entities) [8].
3.2. Problems of Current Paradigms
New perspectives are discussed because it turns
out that the current perspectives in many situations
are not able to provide the information we need. This
is not because these views are wrong, it is because
these views have not been constructed to provide the
necessary information [6,8]. Specifically, the
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following gaps have been defined that are not
covered by current paradigms:
1. Measurement and evaluation - contemporary
paradigms and modeling methodologies based on
them describe the process but do not take into
account the measurement and evaluation of
individual process parameters [16] (examples of
such parameters can be, for example, time,
finance, other resources, and more). Of course, it
is possible to measure these characteristics
during the process; however, it is problematic to
incorporate them into the process model as
immanent components of the process [16].
2. Uncertainty - especially behavioral models work
with a fully known and completely deterministic
process [9]. Activities must be given exactly, and
the individual passes through the process must be
determined exactly according to precise
conditions [17]. This can be a problem in some
cases, as it is not possible to precisely define
activities and all variants of the passage in this
way.
According to the findings so far, these problems
cannot be satisfactorily solved within the current
methodologies and paradigms. They require a
slightly different angle of view. The state paradigm
that will understand the process as a transition
between two defined states seems appropriate. It will
be possible to perform measurements within the
states, and at the same time, the transition will not be
strictly defined.
This work presents two basic ways to implement
the state principle in the domain of process modeling.
The first way is to enrich existing, especially
behavioral methodologies with elements of the state
paradigm, which was already outlined in [16]. The
second way is to propose a new methodology based
purely on the state paradigm. Within this part of the
work, a case study will be presented showing the
possibilities of transforming the process model in a
behaviorally oriented methodology into a new stateoriented methodology, including a description of the
benefits.
4. State-Oriented Paradigm
4.1. State-Oriented Extensions of Current
Methodologies
As already mentioned, the most commonly used
paradigm for process modeling is the behavioral
paradigm, i.e., the paradigm that considers a process
to be a sequence of activities. Methodologies based
on this paradigm show the properties also described
in the previous section, i.e. it is difficult or
impossible to express the need for measurement and
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evaluation directly in the model, or the inability to
express the process with uncertainty [6]. These
shortcomings in the strict sense are not shortcomings
- methodologies for these purposes have not been
constructed, therefore they do not contain adequate
tools. Behavioral methodologies serve precisely to
unambiguously and clearly described unambiguous
and well-arranged processes [8].
During use, there may be a situation where the
methodology reaches its limits. If these limits are
exceeded only in a small way, it is possible to
consider adding new elements to the methodology,
which will extend the possibilities of the
methodology. This is not new, the BPMN
methodology was also evolving from version 1.0 to
version 2.0 [18] so there was an expansion of
building entities and principles so that it is possible
to model complex processes. The current state of the
BPMN methodology is, of course, such that the
methodology only shares a paradigm with UML [19],
i.e. the basic principles.
The
extension
of
behaviorally
oriented
methodologies by state aspects was outlined in one of
the authors' previous publications [16]. This
extension brings the introduction of states into a
common behaviorally oriented model - it is
understandable that, for example, nondeterministic
processes cannot be solved in this way; however,
measurement and evaluation can be introduced into
the process model in a relatively elegant way. Of
course, the disadvantage remains that similar DSML
(domain-specific modeling language) does not have
support in standardly defined process modeling tools
[20] as e.g. BPMN [21].
4.2. Pure State Approach for Process Modeling
In Section 4.1., the possibility of extending
commonly used behaviorally oriented methodologies
was defined. The state approach has expanded the set
of information that such a behaviorally oriented
model can provide. The common behavioral model
provides only information about activities, less about
the current state, and what are the values of quantities
that we consider important. However, the extended
behavioral model is still primarily a behavioral
model with all the consequences - the positive ones
and the ones we are trying to suppress. These
problems of existing process modeling paradigms
have been described in more detail in Section 3.2.
For example, it is still assumed that the activities
of this process are fully known when modeling the
process, which may not be a correct assumption. On
the contrary, state characteristics may be the only
known aspect of our actions. In such a case, an
approach that uses only state characteristics would
undoubtedly be appropriate. This state approach must
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be based on a theoretical definition of state but must
also offer an approach that is easy to grasp for the
needs of practice (and logically also for the needs of
people in practice).
4.3. Definition of Process in the Pure State
Approach
State-based processes are processes that are, in
principle, state-based, i.e. those in which the goal is
to achieve the state and it is not important by what
means or through any activities. The basic definition
of the process within the state approach is very
important. Definition of proces in pure state approach
was already outlined in [22]. The framework process
definitions for the other approaches are as follows:



Behavioral approach - A process is a set of
activities organized in parts that leads to the
desired goal [6], [22].
Functional approach - A process is a system that
generates a given set of outputs for a given set of
inputs [8], [22].

Of course, these definitions are not binding but are
only general. Many different definitions can be found
in the literature (e.g. [6,16]). However, in our
opinion, these adequately and concisely present the
core of the approach to the process modeling.
A similar framework definition needs to be
established for the state approach. It should be noted
that this is not a definition in the sense of a
mathematical definition. The mathematical definition
is exact, rigorous, and every word in the definition
has meaning. Our definition serves primarily to
understand the approach as such; its wording can be
changed. The process in terms of the state approach
can then be defined as follows.


The process is the transition between the initial
and final states of the system.

Graphically, this definition can be represented as
can be seen in Figure 1.

Figure 1. Philosophy of process in state approach

It is important to realize that it is not the specific
wording of the definition in the sense of specific
words that is important, but the philosophy itself. The
state paradigm understands the process differently
than, for example, the behavioral one. Many readers
of the model will find it difficult at first to understand
that from the point of view of the state paradigm we
are really not so much interested in the sequence of
activities, but only in the transition between states.
On the other hand, we are still dealing with the same

TEM Journal – Volume 11 / Number 4 / 2022.

process, i.e. process models of the same process (in
different paradigms) must be consistent and describe
the same situation.
5. State-oriented methodology
Section 4 defined basic concepts and approaches of
state understanding of the process. In constructing
the methodology for state-oriented process modeling,
we will use these concepts. However, the problem of
the theory may be its difficult to grasp and difficult to
use in practice - this is evidenced by the low
expansion of formal methodologies of process
modeling within standard approaches.
A practically usable methodology must be based
on these theoretical concepts; however, it must be
easy to use and must reflect the needs of the practice
and the readiness of individual workers. Current
methodologies have been applied, especially because
they provide notations that can be used without the
need to know and understand the complex theory. It
is a fact that a lower level of formalization can cause
problems in some cases, but the advantages for
common use in process modeling outweigh the
benefits.
Thus, the theory of states presented in previous
publications will serve as an inspiration. We will be
guided by the effort to implement this theory into a
new approach to process modeling, but also by the
effort to present a methodology that does not require
extensive theoretical knowledge.
5.1. Graphical Representation of a State
Given that our goal is to define the methodology of
process modeling, which will have its graphical
representation (diagram), it will be necessary to
gradually define the graphical symbols for the
individual artifacts of the process model. First, we
must logically define the symbol of the state itself.
For these purposes, we consider the state descriptor
described in the previous section devoted to
modifications
of
traditional
behavioral
methodologies to be appropriate. Therefore, the
following diagram (Figure 2) only graphically
repeats the state descriptor symbol.

Figure 2. Graphical representation of a state
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It can only be recalled that the state descriptor
contains the following items:




State name - user-defined state name;
Description - a set of properties and their values that
define a given state;
Evaluation - a set of properties that we measure within
a given state and possibly compare with reference
values. Examples are resources (time, funds, people),
but also other characteristics.

Here it is necessary to attach a small note to
describe the condition. Of course, a simple
description using the values of several defining
properties can only be used in the case of a state that
is represented by one point of the state space. If the
state is given by a state space area, the state can be
defined in the “Description” item using intervals of
values of defining properties, in the case of an
irregular area a simple reference to the state space
area, which is defined elsewhere in the model. It is
always necessary to follow the goal that is the
simplicity and clarity of the diagram.
The principle of evaluation is that when the given
state is reached (i.e. the conditions of its defining part
are met), the evaluation characteristics are measured.
These can, for example, be compared with expected
values, or they can be (in the case of multiple
instances of the same process) statistically processed.
5.2. Graphical Representation of a Simple Process
The process can then be displayed using the defined
graphic symbol for the state as can be seen in Figure 3:

Figure 3. Graphical representation of a process

It is understandable that in the case of a specific
process, specific states are defined with a specific
description, or then also with specific values of
evaluation properties. A simple example is a wedding
process. The initial state is the state when the person
is single. The final state is then the state when the
person in question is married. The transition between
these two states is, according to the definition of the
process in the state concept, just the wedding - it is
not specified how this process will take place. This is
logical because a wedding can vary depending on,
for example, the country, the church, or the time. The
relevant process diagram is shown in Figure 4, where
the individual states are already defined by their
properties. An evaluation property can be e.g. the
wedding expenses.

Figure 4. Process with interstate and subprocess.

5.3. Interstates and Subprocesses
The process in the state approach is understood as
the transition from the initial state to the final state.
This approach is quite general but may be too rough
for practice and does not cover important details
(important for both description and process
evaluation). In this case, it is possible to use
interstates, which is a common situation that divides
the original process into two parts (or into several
parts when using multiple interstates). These parts of
the original process are then referred to as
subprocesses. Thus, we will understand the
subprocess as a logically integral part of the original
process, namely the part between the initial state and
the interstate, the part between two interstates, or the
part between the interstate and the final state.
Graphical representation can be seen in Figure 5.

Figure 5. Process with interstate and subprocess
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5.4. Homogeneous and Heterogeneous States
The basic, fundamental aspect is the quality and
accurate definition of individual states. Although it
has already been suggested that for the needs of the
practically usable methodology, we will give
somewhat to the formal definition of states based on
a precisely defined state space, it is necessary to
realize that a certain precision in the definition of
states is what determines the quality of the model.
Thus, we can limit the formalism but not the
principled conception of the definition of states. We
must be able to specify unambiguously what does it
mean that the process is in a certain state. Thus, we
understand the state as a set of the values of
defining properties (formally as a subset of the state
space). Thus, we can say that a given system is in a
given state just if the real values of the definition
variables are as prescribed for the given state. By
analogy, we can also talk about values in a given
interval or in short, values that meet a certain
characteristic (for example, an index value). We can
work with two variants of the approach to the values
of definition variables.
Homogeneous states - in this case, it is true that
there is a predetermined set of defining variables,
while the individual states differ only in the values of
these variables.
States thus correspond well to the theoretical
definition of a state as a subset of state space; on the
other hand, this principle may not always be
comfortable for real practice, because it can be
difficult to define all states in this way. The states
could be shown in the state space diagram. In Figure
6 we see a simple process of changing the marital
status - first, the person is single, then after the
process of marriage becomes married, then the
person can go to divorce state by divorce process
(here we ignore the fact that similarly could be
defined widowed and that to distinguish it would be
necessary extend the set of defining properties).

In all cases, the state is defined by a pair of
defining properties (is married and was married).
Heterogeneous states - in this case, different
states can be defined using different sets of
properties. This may make it easier to define
individual states, but this methodology does not fully
meet the theoretical definition. In this case, states are
often defined using a common language, intuitively.
The states could not be shown in the space diagram.
In figure 7 we see a simple process of brewing
coffee. Each state is described in a common
language, and the values of the definition variables
are not used directly. However, this process is easy to
understand for ordinary use.
For practical use, we must consider how much it is
necessary to build process models on formal
theoretical foundations. In many cases, this is not
necessary, and then it is appropriate to define the
states in virtually any way; only it is necessary to
always think about the clarity and comprehensibility
of the model. Very often the process itself indicates
which of the state definition approaches should be
used.
Where the process is inherently formal, it is also
more appropriate to define states more formally. On
the contrary, for a process that is less formal and
whose description is intended for people with a
weaker relationship to formalism, it is appropriate to
use a heterogeneous definition using intuitive
descriptions.
5.2. Decisions
For each process, there may be situations where,
based on external or internal circumstances, there is a
decision-making process that defines the further
development of the process. This is a characteristic
of the process itself, not of the paradigm or
methodology. Therefore, the modeling methodology
based on the state paradigm must include the
possibility of decision-making or process flow
control.

Figure 6. Process with Homogeneous States

Figure 7. Process with Heterogeneous States
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Philosophically, however, the concept of such
decision making will be completely different. The
reason is the fact that in behaviorally oriented
methodologies we decide according to behavioral
criteria, which is not possible with the state approach,
where we have only state indicators that declare the
fact that we are in a state. Decision-making,
therefore, means that it is possible to move from a
given state to several other states - these transitions
are, as already mentioned, called subprocesses. The
state paradigm then does not go deeper into the
behavioral side of subprocesses. Thus, decision
making in the state methodology will be represented

longer studying and is a graduate, as shown in figure
9.
It is obvious that in many cases there is a situation
where a person does not graduate, and therefore the
final state does not occur - even these processes can
be interesting. It is therefore necessary to take into
account the possibility in the model to indicate that
the final state (or another state) does not necessarily
have to be reached without talking that the process
(from the point of view of the model) does not
correspond.
It is, therefore, necessary for the methodology to
include the designation of those states, their
nonachievement (and at the same time reachability)

Figure 8. Process with Decision

by multiple transitions from a given state to more
than one subsequent state, as shown in the figure.
This model (Figure 8) is an extended model from
the part about homogenous states.
5.3. Mandatory and Optional States
When modeling processes using a methodology
based on the state paradigm, we will face the
question of whether it is always necessary to consider
each state as mandatory, i.e. whether the course of
the process presupposes the passage of all states, or
whether the final state is always reached. Deeper
thinking leads to the clear answer that this may not
be the case. Even simple models based on the
definition, i.e. that the process is a transition between
the initial and final states, can bring about a situation
where the final state is not always reached. As an
example, we can give a simple example of a study
process model, where the initial state is a state in
which a person is studying and is not a graduate,
while the final state is a state in which a person is no
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means a standard course of the process - for example
noncompletion is usually expected, it is a common
phenomenon, albeit an unwanted one. Reachability is
also important because, especially in more complex
models with decision blocks, a state may be already
unattainable due to choice (for example, a married
person can no longer be single) - in such a state it
does not matter whether it is marked as mandatory or
optional. Duty or nonobligation is always understood
in the given context with regard to reachability.
Therefore, we mark the optional states with a green
header as shown in Figure 10.
It is necessary to make a note here - intuitively we
would understand that the process is not complete, as
it could be supplemented by another state, which
means just the unsuccessful completion of studies.
However, the model must always be understood in
the context of what is to be modeled, so it cannot be
clearly stated that such a complement is appropriate
or necessary. This model was presented only as an
example of a mandatory/optional state, if it is a
model in practice, it would have to be clear what
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all participants necessarily reach the destination of
the trip, the diagram will look as in Figure 12.
The question remains on how to deal with the
intermediate state. There are generally three possible
situations here:

Figure 9. Study Process Model

Figure 10. Process with Optional State

situation the model describes and what information it
should bring. The context is also important for the
mandatory/optional states definition. Even more
complex situations may arise for more complex
processes and processes with intermediate states. Let
us have the situation described in Figure 11.
As the process is now modeled, it is assumed that
each participant will reach the destination and that
each participant will visit the restaurant for
refreshments. However, this may not be the reality,
and we must be able to model other situations as
well. We have already defined a way to model a
situation where one of the states is not mandatory.
Therefore, if we want to show a situation where not

1. Interstate is mandatory - or is expected to be
reached at each instance of the process - this state
is shown now, the state is shown in blue. In the
case shown, this situation means that everyone
visits the restaurant for refreshments.
2. Interstate is fully optional - in practice, this
means that in some instances it is achieved, while
in others it is not. Therefore, the state can be
completely bypassed and the next state can be
continued; alternatively, a direct transition to the
next state can be drawn. We will speak of a state
that is dispensably optional. In the case shown,
this situation means that some people will visit
the restaurant on a trip, others will not, and this
fact will not affect whether or not they can
successfully reach the destination.
3. Interstate is partially optional - in practice, it
means that in some instances it is achieved, while
in others it is not achieved. However, if the state
is not reached, it is not possible to continue. This
state cannot be bypassed. We shall speak of a
state that is indispensably optional. In the case
shown, this situation means that some people do
not even go to the restaurant, but this ends the
trip for them because, for example, they do not
receive a stamp (orienteering).

Figure 11. Trip Process - Mandatory States

Figure 12. Trip Process – Optional Final State

TEM Journal – Volume 11 / Number 4 / 2022.
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Figure 13. Interstate is Indispensably Optional

It is, therefore, necessary for us to be able to
distinguish between two types of optional states - one
that is actually optional and can be dropped in the
process, and then one that may not be reached, but
then this failure means that it is impossible to move
on to other states. So let the already defined state
marked in green represent the first variant, i.e. the
state that can be dropped, and let us introduce
another type (marked in red) for the state that cannot
be dropped. Figure 13 shows the situation that
everyone who will not arrive at the restaurant for
refreshments can no longer reach the destination.
Remarks:
1. For the final state, which may not be reached, it
does not matter, whether we model it in one way
or the other; the final state has no followers.

person creating the model to choose a more
appropriate solution at the time.
6. Discussion
In this article, the new concept of process
modeling and the specific methodology for practical
process modeling was introduced. When we talk
about a new concept, then by the term “new” we
mean novelty in process modeling. The state
principle itself is a tool that has been used
successfully for a long time; we can mention the state
diagram within UML, or the use of finite state
machines. However, the state principle has not yet
been used in process modeling.
We see the benefit of this work mainly in the fact
that it proposes a pure state approach to process

Figure 14. Replacement of optional interstate by additional transition

Only if the final state ceases to be the final state
within the process transformation will it be
necessary to remember whether it is still modeled
in the correct way corresponding to reality. This
is also true for any revision of the model or
process itself.
2. Dispensably optional interstate we can replace so
that we physically model the decision where the
alternative path will go directly to the following
state as can be seen in Figure 14. In some cases,
this methodology (which models the same
situation) may seem clearer. It is then up to the
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modeling, i.e. an approach that describes the process
strictly as a transition between the initial and final
states, possibly supplemented by partial intermediate
states. No behaviorally oriented building blocks of
the model are needed in such a case, and even more
so, they would be superfluous and misleading in the
state concept. To be able to create real process
models and demonstrate on them the usefulness or,
conversely, the problems of the state approach, a
methodology was proposed.
Although in our opinion the new paradigm and the
new methodology may be useful, they are not a
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substitute for the paradigms and methodologies of
the existing ones. We consider them as another
possible view of the process, i.e. as a supplement to
the views and paradigms of the existing ones. In
addition to the commonly used functional,
behavioral, and structural paradigms, there is a state
paradigm. This, of course, brings new possibilities
where it is possible to describe other aspects of the
modeled process, but we must also take into account
the need to reconcile not only three but four views so
that they are really four views of the same thing, in
this case the process. Of course, the risk of model
inconsistencies increases with the number of views.
Of course, the new methodology always has a
major disadvantage that it is not known and that
users do not have the knowledge and experience to
use it. The lack of software support in major
modeling tools is also the barrier of using the
methodology. However, these deficiencies are a
childhood disease of each new methodology and can
be addressed soon. However, the question is what the
usability of the methodology itself is. It is necessary
to realize that any tool has limits to its use, i.e. a
defined area in which its features are such that it
satisfies the needs of users. Therefore, it is clear that
the state approach has such boundaries and that it is
not a universal methodology of process modeling.
According to our court, such does not exist and
cannot exist in principle - the model is a
simplification of reality depending on context or
view.
The state approach is suitable in such processes
where we either do not know the exact sequence of
activities or this sequence is not what we need to
describe. Another condition for use is that we can
define meaningful states in the process - we can
define the state in any way, but for the model, we
should define such states that are a real milestone in
the process and that have real meaning. Thus, while
modeling within a behavioral paradigm is more a
matter of describing what happens during the
process, the state paradigm requires a higher degree
of invention. Of course, many conditions appear
almost automatically, but for others, it is more
difficult to define.
The article defined the problems of behavioral
methodologies, especially the indeterminate activities
or the need for evaluation; precisely, the processes
containing these aspects are suitable candidates for
modeling within the state paradigm. In contrast,
models, where we are primarily concerned with
capturing the behavioral component (instructions,
procedures), will be rather further processed in the
traditional way, by current paradigms and
methodologies.
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7. Conclusion
According to the research question (Q1) we have
found two main aspects of a process missing in
commonly used business process modeling
methodologies. These are “Measurement and
Evaluation” and “Uncertainty”. To address the
research question (Q2) the state-oriented paradigm of
business process modeling was proposed in Section 3
of the paper. Section 4 proposed a business process
modeling paradigm based on the state-oriented
paradigm according to the first research sub-question
(SQ1) and section 5 proposes the way of modeling of
common situations like decisions or mandatory and
optional states according to second research subquestion (SQ2).
The paper also describes how it is possible to define
the area of applicability of the new methodology,
especially in the case of processes with unclear
activities or state-oriented processes in principle. The
proposed state-oriented methodology is an initial
version. We have to deal with its refinement and
adding expressive options for various situations.
Implementing a state-oriented paradigm into
commonly used software tools is a necessity, without
which modeling can’t be well used in practice.
Acknowledgements
This research was funded by the Grant Agency of the
Czech Technical University in Prague, grant number
SGS22/139/OHK1/3T/11.
References
[1]. Proper, H. A. (2020). Digital Enterprise ModellingOpportunities and Challenges (short paper).
In VMBO (pp. 33-40). Retrieved from:
http://ceur-ws.org/Vol-2574/short3.pdf
[accessed: 01 June 2022].
[2]. Batin, C., & Mylopoulos, J. (2019). Abstraction in
Conceptual Models, Maps and Graphs. In Advances in
Conceptual Modeling, C. Woo, J. Lu, Z. Li, T. W.
Ling, G. Li, & M. L. Lee (Ed.), Er 2018 (Vol. 11158,
s. 346–346). Springer International Publishing Ag.
[3]. Proper, H. A., & Guizzardi, G. (2020, November). On
domain modelling and requisite variety. In IFIP
Working Conference on The Practice of Enterprise
Modeling (pp. 186-196). Springer, Cham.
doi: https://doi.org/10.1007/978-3-030-63479-7_13
[4]. Lindsay, A., Downs, D., & Lunn, K. (2003). Business
processes—attempts to find a definition. Information
and software technology, 45(15), 1015-1019.
doi: https://doi.org/10.1016/S0950-5849(03)00129-0
[5]. Gunasekaran, A., & Kobu, B. (2002). Modelling and
analysis
of
business
process
reengineering. International journal of production
research, 40(11), 2521-2546.
doi: https://doi.org/10.1080/00207540210132733

1833

TEM Journal. Volume 11, Issue 4, pages 1824 ‐1834, ISSN 2217‐8309, DOI: 10.18421/TEM114‐50, November 2022.
[6]. Myslín, J. (2012). Business modelování. Vysoká škola
manažerské informatiky a ekonomiky. Prague, Czech
Republic.
[7]. Aagesen, G., & Krogstie, J. (2015). BPMN 2.0 for
modeling business processes. In Handbook on
Business Process Management 1 (pp. 219-250).
Springer, Berlin, Heidelberg.
[8]. Vondrák, I. (2004). Metody byznys modelování,
skripta
pro
kombinované
a
distanční
studium. Technická univerzita Ostrava.
[9]. Becker, J., Rosemann, M., & Uthmann, C. V. (2000).
Guidelines of business process modeling. In Business
process management (pp. 30-49). Springer, Berlin,
Heidelberg.
[10]. Mayer, R. J. (1994). IDEF Family of Methods for
Concurrent Engineering and Business Re-engineering
Applications. Knowledge Based Systems.
Retrieved from:
https://t1.daumcdn.net/cfile/tistory/143F804B4D843E
EE0B?download [accessed: 16 March 2022].
[11]. IDEF. (2016). IDEF0 Function Modeling Method.
Retrieved
from:
https://www.idef.com/idefofunction_modeling_method/
[accessed: 16 March 2022].
[12]. Boucher, T.O., & Yalçin A. (2016) Chapter 4 Structured Analysis and Functional Architecture
Design. In Design of Industrial Information Systems;
Academic Press, pp. 111–139.
[13]. IDEF. (2016). IDEF3 Process Description Capture
Method. Retrieved from:
https://www.idef.com/idef3-process-descriptioncapture-method/ [accessed: 16 March 2022].
[14]. ARIS Community. (2011). Event-driven process
chain (EPC). Retrieved from:
https://www.ariscommunity.com/event-drivenprocess-chain [accessed: 16 March 2022].
[15]. Merunka, V., Brožek, J., Sebek, M., & Polak, J.
(2009). BORM - Business Object Relation Modeling.
In Proceedings of the 15th Americas Conference on
Information Systems, AMCIS 2009, San Francisco,
California, USA, 6-9 August 2009.

1834

[16]. Myslín, J., & Kaiser, J. (2017). State based
milestones in process modeling methods based on
behavioral approach. Education Excellence and
Innovation Management through Vision 2020: From
Regional Development Sustainability to Global
Economic Growth, 1, 3598-3606.
[17]. Wohed, P., van der Aalst, W. M., Dumas, M., ter
Hofstede, A. H., & Russell, N. (2006, September). On
the suitability of BPMN for business process
modelling. In International conference on business
process management (pp. 161-176). Springer, Berlin,
Heidelberg.
doi: http://dx.doi.org/10.1007/11841760_12
[18]. Shapiro, R., White, S.A., & Bock, C. (2011). The
Origins of BPMN. In BPMN 2.0 Handbook Second
Edition: Methods, Concepts, Case Studies and
Standards in Business Process Modeling Notation
(BPMN), Fisher, L., Ed.; Future Strategies Inc. p. 17.
[19]. OMG. (2017). OMG Unified Modeling Language
(OMG UML) Version 2.5.1. Retrieved from:
https://www.omg.org/spec/UML/
[accessed: 01 July 2022].
[20]. Frank, U. (2013). Domain-specific modeling
languages: requirements analysis and design
guidelines. In Domain engineering (pp. 133-157).
Springer, Berlin, Heidelberg.
doi: http://doi.org/10.1007/978-3-642-36654-3_6
[21]. Abramowicz, W., Filipowska, A., Kaczmarek, M., &
Kaczmarek, T. (2012). Semantically enhanced
business process modeling notation. In Semantic
Technologies for Business and Information Systems
Engineering: Concepts and Applications (pp. 259275). IGI Global.
doi: http://doi.org/10.4018/978-1-60960-126-3.ch013
[22]. Myslin J., & Kaiser J. (2022) Using of State
Approach in Process Modelling in Civil Engineering,
[accepted], In AIP Conference Proceedings,
WMCAUS 2022 conference

TEM Journal – Volume 11 / Number 4 / 2022.

