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Abstract

Process models and consequently business process modelling languages get more and more complex.
This is especially true for the event-driven process chain (EPC), since the absence of a clearly defined
standard renders EPC modelling difficult. On top, modelling itself is no trivial task. To address this
issue, several frameworks and guidelines have emerged to support process modelling. However, most
of them remain at a generic level. Currently, there is no user support with respect to the actual modelling
process that is specific to the EPC language. To address these needs, the paper applies a design-oriented
research approach and proposes a systematic procedure model specifically tailored towards EPC mod-
elling as current outcome of this research in progress. We argue that the procedure model facilitates
the modelling process and thus has the potential to increase model quality.
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1 The Need for User Support in EPC Modelling

The modelling of business processes is a core task of business process management (BPM) (Becker et
al., 2010; Indulska et al., 2009) and part of the strategic agenda of many large organisations (PwC,
2011). Key to any successful modelling is the choice of an adequate business process modelling lan-
guage (BPML) (Weske et al., 2004). One of the most dominant languages is the Event-driven Process
Chain (EPC) introduced in 1992. Considered as a de-facto standard for business process modelling
(Fellmann et al., 2013; Walterbusch et al., 2013), the EPC is well established in both research and prac-
tice and is still subject of ongoing discussion and refinement (Fellmann et al., 2013; Houy et al., 2009;
Karhof et al., 2016). The lack of a clearly defined standard, however, renders modelling with the EPC
difficult. In contrast to established modelling standards such as the Business Process Model and Notation
(BPMN) (OMG, 2011), there exists no single source of guidance modellers can rely on when using the
EPC. Instead, EPC research has become more and more fragmented over time, resulting in various prop-
ositions regarding EPC modelling, ranging from domain-specific dialects (Riehle et al., 2016b) and ex-
change formats (Riehle et al., 2016a) to various suggestions regarding syntax, semantics and pragmatics
(Fellmann et al., 2013). Naturally, this situation increases the complexity of using the EPC in practice.
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Despite the aforementioned challenges, little effort has been made to support and guide users in process
modelling (Mendling et al., 2010), though researchers conduct experiments observing modellers (e.g.,
Pinggera et al., 2011). However, approaches emphasizing successive phases are more appealing to users
(Claes et al., 2012) and positively influence modelling accuracy and speed (Claes et al., 2015). As cog-
nitive skills of modellers to memorize reoccurring modelling patterns are limited (Weber et al., 2014),
especially unexperienced modellers can benefit from a clear guidance model (Martini et al., 2016). Con-
sidering the EPC language, a concrete guidance model for transforming a given operational situation
into sound EPC models is missing. Ultimately, the arising consequences are two-fold: On the one hand,
practitioners get more and more confused and frustrated when being assigned to EPC modelling tasks
due to the unstructured nature of the language. On the other hand, process usability and quality declines,
which hamper model reusability and analysis.

User support and process quality have been frequently discussed in BPM literature. Various frameworks
and guidelines have emerged that facilitate the modelling process (c.f. section 2 for an overview). How-
ever, although frameworks and guidelines provide support on a generic modelling level, there is a lack
of immediate guidance on the modelling process specific to the EPC language, which is a) comprehen-
sible and easy to apply and b) yields favourable results in the form of valid EPCs. In our work, we try
to overcome challenges that arise with increasingly complex modelling notations and processes with
our research goal: providing a systematic procedure model that supports users in EPC modelling. In
doing so, a design-oriented research methodology has been carried out to reach that goal and, in addition,
to answer the research question, how such a procedure model can ease modelling process complexity.

The paper is structured as follows: A brief overview over the EPC language and related work on process
modelling support is presented in section 2. In section 3, the applied research methodology is described.
Section 4 covers the design and development of the procedure model. Furthermore, section 4 outlines
implications and further research need. The paper concludes with a summary of results in section 5.

2 The EPC Language and Best Practices in Modelling

The Event-driven Process Chain emerged from a joint research project of the Institute for Information
Systems in Saarbriicken, Germany, and SAP. The first publication dates back to 1992 (Keller et al.,
1992) and introduces the EPC as a modelling language consisting of alternating events and functions.
While functions are business activities performed within an organisation, events represent the conditions
before or after executing such a business activity. Using the operators AND (parallel split), OR (inclu-
sive choice) and XOR (exclusive choice), the control flow can be split into multiple paths. The process
flow is joined by modelling the corresponding operator of the same type.

While the first version of the EPC only considered the control flow of business activities during the
execution of a business process, the EPC has soon been extended to include organisational resources
like information objects, organisational units, IT systems or process refinements, which can be assigned
to functions (Hoffmann et al., 1993). Many authors have extended and altered the EPC over the years.
Riehle et al. (2016b) identify 14 different EPC variants in literature, for instance EPC*, the object-
oriented EPC (oEPC) or the configurable EPC (C-EPC). The amount of different EPC variants shows
that there is a diversified landscape of EPC modelling and Karhof et al. (2016) demonstrate that this
diversified landscape is also reflected in the support for EPC in BPM tools available on the market.

The EPC modelling language is a flexible BPML with rather few elements compared to BPMN, for
instance. While BPMN 2.0 comes with seven different activity types and over 50 different event types
(OMG, 2011), EPC encompasses much fewer element types and is hence easier and faster to learn for
process modellers. While this is certainly beneficial, it bears the risk that models can be less precise or
even ambiguous due to the limited explicit expressiveness of EPC. Therefore, for modelling with EPC,
it is particularly important to adhere to standards and best practices of process modelling.

In literature, there are several frameworks and standards, of which some are EPC-specific, and some are
not. For example, the SIQ-Framework (Reijers et al., 2015) specifically addresses process quality in
regard to syntactic, semantic and pragmatic criteria and the SEQUAL framework considers aspects of
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physical quality, empirical quality, syntactic quality, semantic quality, perceived semantic quality, prag-
matic quality, social quality and organisational quality (Krogstie et al., 2006). In terms of the modelling
process, the Guidelines of Modelling (GoM) (Becker et al., 2000) provide six general guidelines to
improve the quality of models. More EPC-specific and user-oriented guidance can be found in the seven
process modelling guidelines (7PMG) (Mendling et al., 2010). In the context of the EPC, efforts have
been made to consolidate and ultimately specify the language on rule (Fellmann et al., 2013) or meta-
model level (Jannaber et al., 2016). Additionally, Thomas (2009) proposes a descriptive instruction
manual to transform a given business situation into an EPC process model.

Besides the mentioned frameworks and guidelines for process modelling, there are also tools and tech-
niques, which provide the user help during the modelling process by suggesting elements the user could
place into their model, so called recommender systems. For example, Koschmider et al. (2011) suggests
constructs frequently modelled by different users, Smirnov et al. (2012) detects action patterns that
structurally appear in different process models, Chan et al. (2012) suggests those business functions with
the highest similarity score of the function’s context and Li et al. (2014) provides and efficient algorithm
for calculating the distance between process fragments.

3 Applied Methodology

For the development of the proposed EPC instruction model, this paper adopts the Design Science Re-
search Methodology (DSRM) introduced in Peffers et al. (2007). The applied methodology represents a
structured approach for constructing IT artefacts tailored towards solving a given problem statement.
Exemplary IT artefacts can range from prototypes and instantiations to models and methods (Hevner et
al., 2004). This paper proposes a detailed procedure model for the construction of EPC process models
as the central IT artefact. The design of the artefact follows the six steps of the DSRM, which consist of
problem identification and motivation, objectives of a solution, design and development, demonstration
and evaluation. It should be noted that the research presented in the following primarily focuses on the
phases problem identification, objectives and design resp. development. Since the contribution is part
of a larger scale project, an in-depth demonstration and evaluation will be part of future work.

Regarding the first step of the DSRM procedure, both the introductory section and Section 2 cover the
necessity for modelling support, especially in the context of the EPC language. The objectives of a
solution and preliminary work for the design and development step have been conducted by performing
a multi-source analysis: A literature review has been performed on user support and process quality in
business process modelling, as well as EPC modelling. Popular quality frameworks such as 7PMG and
GoM have been taken into consideration. Both frameworks propose a set of generic guidelines that
facilitate model quality and impose requirements on the modelling process. Specific emphasis has been
put on the work of Thomas (2009) and Fellmann et al. (2013). In Thomas (2009), a descriptive procedure
of how to transform a given textual description of a business process into an EPC process model is
provided. In this description, the modeller is guided step-by-step through the decision making process
with respect to elements, operators or resources to be used in order to represent business occurrences on
the model level. Fellmann et al. (2013) integrate existing work in the field of EPC modelling with focus
on syntax, semantic and pragmatic. For each, a consolidated set of rules is proposed that need to be
followed for creating sound EPC models. The descriptive procedure form the basis of the presented
artefact. It has been enriched with insights gained from the referred quality framework. To assure syn-
tactical, semantic and pragmatic correctness of the resulting models, the set of rules have been high-
lighted within the procedure model. The design and development step is covered in Section 4. In prep-
aration for an in-depth evaluation, a small scale pre-test has been conducted to yield initial results about
the applicability of the procedure model towards modelling process complexity.

4 Towards a Systematic Procedure Model for EPC Modelling

Based on the consolidation and integration of previous work in the field of EPC modelling support, we
propose an iterative procedure model to assist users in EPC modelling tasks. The model is presented in
Figure 1 and consists of five phases that resemble the basic approach when constructing an EPC model:
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Start event(s), the alternation of function and event modelling, optional resources and end event(s). Alt-
hough EPC operators are essential constructs, they are not represented by a corresponding phase. In-
stead, the possible choices for modelling preceding operators are included in the main phases event and
function. Every phase is comprised of a detailed set of steps. The procedure model is built on the premise
of having a textual model of a given operational situation as an input. An EPC model reflecting the
operational situation as a result of the procedure model is considered an output.

Textual description

EPC process model

Figure 1. EPC modelling cycle

The model is designed towards the stated objectives of a) providing comprehensible and simple model-
ling instructions and b) transforming a given operational situation into a valid process model. To fulfil
a), a graphical flow chart resp. procedure model has been chosen, since it provides an easy way of
following all decisions that need to be made during modelling. In each phase, the user is guided through
the decision process. As for objective b), the procedure model integrated insights gained from process
quality frameworks and guidelines such as the GoM and 7PMG. Additionally, the model aims at adher-
ing to EPC modelling rules in terms of syntax, semantic and pragmatic. Therefore, the procedure model
specifically integrates the consolidated rules proposed in Fellmann et al. (2013).

@ Syntax rules
® Semantic rules

. . Pragmatic rules
Instruction Phase Decision o g

Figure 2. Notation of the EPC instruction model

The steps of each procedure model are visualised using a generic notation, depicted in Figure 2. The
core element is an instruction, which represents a concrete modelling instruction given to the user.
Phases separate the procedure model into logical groups. A decision object indicates decisions a user
has to make during modelling. Ultimately, marks are included to highlight certain EPC rules that have
been taken care of. These rules directly refer to the rules provided by Fellmann et al. (2013). For exam-
ple, a blue mark represents syntactical rules, where the number refers to the corresponding rule.

4.1 Steps of EPC Modelling
In the following, the phases of the developed procedure model for EPC modelling will be introduced in
detail according to the aforementioned notation. Each phase consists of multiple guiding steps.

Start event. The start event phase is the starting point for every EPC modelling endeavour. The model-
ling of a start event is straightforward, encompassing three steps that are shown in Figure 3.

Identify start evgoo

- +
[
[ Model start event
>
@ +
€
ﬂ Apply naming conventions
(]

i

Figure 3. Modelling of the EPC start event(s)
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First, the modeller needs to check the textual description of the process to be modelled. Adhering to the
definition of the event element given earlier, a possible starting event may be any occurrence or state
that triggers the process flow. After the starting event has been identified, the event has to be modelled
and subsequently labelled. The modelling of the start event(s) is succeeded by the function phase.

In the case of multiple start events, the demonstrated start event phase needs to be repeated once per
event. For each execution path, the EPC modelling cycle is applied separately, until a merge occurs.

Check process description for o

function (s)
l—SingIe function Multiple function51
Model function Model AND operator (Split)
+ e +
Apply naming conventions Connect preceding event with AND
operator
+ +
Connect preceding event and Check for every succeeding
function function(s)
l/New function: Existing functionl
Model new function lnselrt corresp.ondlng operator
(Join) preceding the function
+ 0 +
Connect operator with corresponding

Apply naming convention
+
Connect operator with new function
I

operator (Join)

Check textual process e
description for resources
Description indicates

No feso""‘“@resuurce consumption
+
Resource

Figure 4. Modelling of the EPC function

Function. The modelling of a function succeeds either a start event or a conventional event. Figure 4
visualises the steps that are necessary to model an EPC function. Since the modelling of a function
succeeds an event, there are only two possible options: The user can either model a single succeeding
function or multiple functions that are split via an AND operator, since EPC rules only allow parallel
splits here (Keller et al., 1992). In the first case, the single function has to be modelled and labelled
accordingly. In the second case, the user needs to model the operator first.

T

Check textual process
description for resource type

Information objects are processed Information systems support
during function execution function execution
] - .
5 Function is assigned to
g organizational unit
w
&
Model and name information object Model and name organization unit Model and name information system
Connect information object with Connect organization unit with Connect information system with
function function function
L 1 1
Figure 5. Modelling of EPC resources

Afterwards, two scenarios might occur for every function the modeller has identified. In the first case,
the textual description of the process refers to a new function, which then has to be modelled and la-
belled. In the second case, the description refers to a function already included in the model. Here, the
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modeller needs to connect the process flow by inserting a new XOR operator (Join) preceding the exist-
ing function to fulfil EPC syntax restrictions. At the end of the function modelling phase, there is a check
for resources. If the description indicates potential resource consumption, the resource phase is triggered.
Otherwise, the function phase follows.

Resource. For EPC resources, we adhere to common ground in the EPC literature and therefore only
account for three resource types. The resource phase as depicted in Figure 5 is straightforward and splits
the decision process into three paths, each for a specific resource type.

Hence, the modeller identifies the required resource in the process description and assigns the resource
object to the function. Afterwards, the user is guided towards the event phase.

Check textual description for process
flow join

—C !

Model corresponding operator (Join) Check function(s) for triggered events

. o
Connect functions with
operator (Join)
1

+
Check textual description of business
process

Multiple events

Exclusive choice- \)& Paralell functions
Inclusive choice
-

Model XOR operator (Split) Model OR operator (Split) Model AND operator (Split)
- + -
Connect function and XOR operator Connect function and OR operator Connect function and AND operator
L 1 T
+

» Check for every succeeding event(s)

l_NEW event—@—Existing eventT

Insert corresponding operator o

Model new event (Join) preceeding the event

+
Apply naming convention Connect operator with r:orrespondmg
operator (Join)
+

Connect operator with new event
L

Check process description o
for process flow

Process flow continues@l’mcess flow ends-» End event

Check textual description for process
flow join

BTN —

Model corresponding operator (Join) Connect preceeding events with
that previously split control flow corresponding operator (Join)

\

Figure 6: Modelling of the EPC event

Modelling process
for current path is completed

End event

Figure 7. Modelling of the EPC end event

Event. The modelling of the event is a crucial phase of the proposed procedure model, since it includes
most decisions regarding the modelling of operators. Additionally, the event phase is highly influenced
by EPC rules, as highlighted in Figure 6. The modelling of an event succeeds, in any case, the function
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phase. Initially, it needs to be determined whether there is a previously modelled split of the process
flow operator or, in the case of multiple start events, two process paths that need to be merged. In that
case, a corresponding join operator is inserted. The main task of the phase is the check and subsequent
decision-making in terms of events to be modelled. In the simplest case, there is no split and the process
flow continues via a single event. If the process description indicates the need for multiple events, a
subsequent check of the textual description reveals in which way the multiple functions need to be mod-
elled. The user decides whether an exclusive choice (XOR operator), and inclusive choice (OR operator)
or a parallel occurrence is required to fit the description. The corresponding operator is added and con-
nected to the preceding function. Again, there are two scenarios the modeller might face.

In the first case, the event to be modelled is an entirely new one, hence not already included in the model.
In the second case, the event already exists in the model. Subsequently, the previously chosen split
connector needs to be connected to a corresponding join operator preceding the identified existing event.
Towards the end of the event phase, the user needs to assess the process description whether the process
flow ends. If so, the end event phase is triggered. If the process flow continues, the user then needs to
check for a potential join. When there is no need for a join, the modeller enters the function phase again.

End event. If no further events indicating a continuing process flow can be identified in the textual
description, the modelling process comes to an end. The corresponding steps are shown in Figure 7.

By reaching the end event phase, the modeller has finished the modelling process. As a result, the former
textual process description has been transformed into a semi-formal EPC model.

4.2 Discussion and Further Research Need

Processes and BPMLs grow more and more complex. Subsequently, modelling becomes an increasingly
difficult task. Especially in the EPC case, users are overwhelmed by a highly unstructured language
specification. The procedure model as the main IT artefact of this research in progress is designed to
address these challenges by providing a systematic procedure for the creation of EPC models. Hence-
forth, the artefact can be applied to guide users through the modelling process. A crucial prerequisite for
concrete modelling support in practice is the integration of an instruction-based modelling procedure in
common process modelling tools, in which the modeller may be guided step-by-step through the EPC
modelling process. In the context of enterprises, the procedure model opens up new possibilities as well:
Being integrated into a structured training program, the developed model may facilitate the introduction
of the EPC language or enhance the employees’ modelling capabilities in regular workshops. Addition-
ally, a systematic procedure for process modelling can be customised to specifically adjust to the organ-
isation’s needs. Exemplarily, an organisation can propose own, organisation-specific modelling rules
that are integrated into the modelling process. Regarding research, the procedure model serves as a basis
for further work in terms of user support and modelling guidance. By applying and subsequently refining
the instruction model in practice, detailed insight with respect to the thought process of EPC users can
be gained, which facilitates the understanding of how process modelling is actually conducted. Addi-
tional research potential can be seen in the outlined workflow support for modelling tools. Additional
work needs to investigate requirements and design principles for process modelling workflow systems.

For the design of the procedure model, some assumptions had to be made limiting its applicability: First,
the model is tailored towards rather “simple” EPC models. While the user is able to model splits and
iterations following the suggested steps, there is a certain level of complexity that has been left out on
purpose. However, any modeller should be able to model most of processes occurring in practice. Up to
now, only a small scale evaluation has been conducted. A sophisticated evaluation needs to be carried
out that on the one hand focuses on the complexity reduction provided by the designed procedure model,
while on the other hand relate this reduction on complexity to model quality metrics, especially in terms
of semantics and pragmatics, in order to investigate potential links between modelling support and in-
creased model quality. At the same time, an eye has to be kept on the complexity of the procedure model
itself. Although the model follows the objective of only supporting the most common model occurrences
while working under several assumptions and restricting the EPC language, the instructions given in the
model have been perceived as rather complex during the pre-test. Although initial results indicate that

Twenty-Fifth European Conference on Information Systems (ECIS), Guimaraes,Portugal, 2017 7



Jannaber et al. — Providing User Support for EPC Modelling via a Systematic Procedure Model

the model has been valued as helpful and beneficial, extending the model towards additional elements,
non-trivial iterations and further quality metrics may increase its complexity to a point where applying
the model is too time-consuming for usage in practice. Furthermore, the procedure model is built under
the assumption that a textual description of a real-world already exists. However, in practice this may
not be always the case, at least not in a structured form that can be directly translated into an EPC model
using the proposed procedure.

It should be noted, however, that the presented research in this paper is still considered research in
progress. Adhering to the methodology presented in section 3, the procedure model is the outcome of
the design and development step. Further research on this matter will have to put special emphasis on
an in-depth evaluation and demonstration in order to conclude a first iteration of the DSRM. As a prep-
aration for this evaluation, a small-scale evaluation scenario has already been carried out with mixed
group of five participants (undergraduate students and graduate students). Each participant was able to
follow the instructions and to create an EPC model representing a given textual description. Initial re-
sults indicate the procedure model’s viability to facilitate the modelling process. This preparatory results
need to be verified within a dedicated evaluation including a larger target group. Ultimately, this evalu-
ation may shed light on the feasibility of reducing modelling complexity via a procedure model.

5 Summary of Results and Conclusion

Given the complexity of process modelling we have discussed in our introduction and our literature
review on modelling guidance and frameworks stated in the methodology section, we argue that there
is a crucial need for systematic modelling support concerning the EPC language in research and practice.
With the five steps of our developed artefact in Section 4, we realised our research goal: a procedural
model supporting EPC modelling. Being addressed directly to modellers, our model supports the trans-
formation of textual process descriptions into EPC models. By considering well-known quality frame-
works like GoM, SEQUAL or 7PMG and especially by integrating consolidated work in terms of EPC
modelling, particularly the syntactic, semantic and pragmatic rules provided by Fellmann et al. (2013),
the procedure model is anchored in literature and builds upon the existing knowledge base. Related to
our research question, an initial pre-test signals that the presented procedure model has the potential to
facilitate the EPC modelling process and thus tackles the increasing complexity which modellers have
to face. A further validation to link the reduction of modelling process complexity to increased model
guality is a superordinate goal of our research project and will be covered in ensuing work.
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