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ABSTRACT

The subject of this paper is the application of target process analyses in requirements engineering. While target process analyses are used in practice, they are
generally not a mandatory step in the standard requirements engineering process. Based on a survey, the paper first examines the use of target process analyses.
Subsequently, a possible procedure for conducting such an analysis is presented. The study concludes that target process analyses must be conducted iteratively, as
the resulting insights—aligned with the purpose of requirements engineering—lead to refinements of the process model. This requires a clear definition of objectives
in advance. The survey revealed that this is, in fact, a key purpose of target process analysis.
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Introduction

Requirements engineering aims to determine how a software solution should be optimally designed to meet business needs [IEEE Std. 610.12-1990, p.
62 f. in conjunction with PR15, p. 4]. The tasks of requirements engineering have been described in various sources, such as [PR15], [Ba09], [So16], or
[Hr14]. The execution of specific target process analyses is not generally prescribed as a mandatory task in requirements engineering. Hruschka equates
business processes in part with functional requirements [Hr14, p. 61], which would make a target process analysis necessary.

In practice, different approaches are taken in requirements engineering to clarify the requirements for a software solution. Mainly, it is possible either
(Option 1) to start with known requirements and analyze them or (Option 2) to first analyze the target process and then derive the requirements for the
solution. In most projects, both a catalog of requirements and an understanding of the target process exist, making both options viable. As stated in the
well-known book by Hammer and Champy (1993), we should first ask “why” we perform a process before attempting to improve it [HC93]. This
argument supports Option 2. However, conducting a business process analysis at the beginning of requirements engineering can be time-consuming, and
process models such as Extreme Programming (XP) advocate for an early start to software development [Ma03, p. 12 ff.]. This favors Option 1.

This study analyzes the application of target process analyses as part of requirements engineering, conducted before the actual requirements analysis. It
aims to answer the following questions:

RQ1: When should a target process analysis be conducted?
RQ2: How should the target process analysis be conducted?

The next section provides a brief overview of selected related works in the fields of business process analysis and requirements engineering. Section 3
describes the methodology used in this study. Section 4 presents the research findings, which are discussed in Section 5. The study concludes with a
summary and an outlook.

Related Work

According to [IEEE Std. 610.12-1990, p. 62], requirements are defined as capabilities or characteristics that a software system must fulfill. Requirements
analysis is described as the process of examining user needs to define a specification for the intended system [IEEE Std. 610.12-1990, pp. 62 ff.]. These
definitions neither exclude target process analysis nor explicitly designate it as a required component of requirements engineering.

The standard [ISO/IEC/IEEE 29148:2018(E)] provides details on the requirements engineering process, which includes the consideration of business
processes (see pages 51 to 60). From a procedural perspective, [ISO/IEC/IEEE 29148:2018(E), p. 20] recommends implementing the "Business or Mission
Analysis Process" as defined in [ISO/IEC/IEEE 15288:2023(E)]. According to [ISO/IEC/IEEE 15288:2023(E), pp. 59-62], this process clarifies the
strategic problem and possible solutions.
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Coskuncay et al. describe how process models facilitate requirements engineering [CAD+10]. In addition to reducing effort, they observe that process
analysis leads to a more structured requirements analysis [CAD+10], which in turn positively impacts the quality of the requirements engineering outcome
[CAD+10].

Panayiotou et al. highlight that the successful implementation of an ERP system depends on the extent to which the software solution effectively meets
business requirements [PGE+15]. To achieve this, analyzing business processes is beneficial, as it provides a foundation for specifying needs [PGE+15].
According to Panayiotou et al., process modeling serves a coordinating function in fulfilling requirements [PGE+15].

Ghasemi demonstrates that requirements engineering benefits from the application of process mining [Gh18]. Process mining helps determine how a
process is actually executed in practice, which supports the derivation of use cases [Gh18, pp. 8 ff.].

Method

To address research questions RQ1 and RQ2, a survey is conducted. The participants of the survey are dual bachelor’s students from different semesters.
Dual students spend part of their studies working in a business environment, gaining practical experience in the profession they are studying.

The survey is conducted using [Mentimeter] during a lecture. [Mentimeter] is an online platform that allows participants to engage with interactive
presentations. This includes live questions that students can answer in real time during the lecture. The participants were asked to respond to the following
questions, with Q1 and Q2 specifically referring to their respective training companies.

Q1 Question:

How do you evaluate the following statements regarding the work in your company?

Response Options:

a) At the beginning of requirements engineering, the target process is always analyzed in our company.
b) The analysis of the target process is unnecessary if the requirements are already known.

c) The analysis of the target process is useful but is omitted due to time constraints.

d) The analysis of the target process is not requested by our customers.

Scale:

Participants rate the above response options on a scale from 0 to 10, where 10 points mean "Always applies" and
0 points mean "Never applies."

Q2 Question:

Under what conditions does your employer regularly conduct a target process analysis?

Response Format:

Participants provide their answers in free-text format.

Evaluation:

The free-text responses are coded for further analysis. Guidelines on the coding procedure can be found in [KR24].

Q3 Task:
Participants are instructed to form groups and complete the following task:

"Discuss the analysis of the target process in relation to your upcoming exam topic. ldentify the tasks that must be
performed in a target process analysis."

After the discussion, each group is asked to answer the following question.
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Question:
What tasks must be carried out as part of a target process analysis?
Response Format:

Groups provide their answers in free-text format. The responses are independent of the participants’ professional
employment, meaning they should not reference a specific company. Instead, the groups are asked to consider the
question in the context of their exam preparation, where they will work individually or in teams to implement a
software project.

Evaluation:

The free-text responses are coded for further analysis. Guidelines on the coding procedure can be found in [KR24].

The surveys were conducted during various lectures. During these sessions, participants answered the aforementioned questions using [Mentimeter]. The
responses were then downloaded from [Mentimeter] and analyzed using [Microsoft® Excel® 2019]. All responses were collected anonymously.

For question Q1, responses were received from 12 participants.
For question Q2, a total of 16 responses from 15 participants were available for analysis.

For question Q3, 16 responses were provided by 11 groups.

Results

As part of question Q1, the frequency of target process analyses and selected factors influencing this frequency were examined. The results are presented
in Figure 1. Participants indicated that in more than half of all cases (= 5.75 on a scale from 0 to 10), a target process analysis is conducted at the beginning
of requirements engineering in their companies (Option a). Additionally, responses to Option b suggest that in approximately half of all cases (= 5.25 on
the same scale), a target process analysis is considered unnecessary when requirements are already known. This indicates that target process analyses are
applied with moderate frequency in practice. When a target process analysis is omitted, the reasons are rarely attributed to time constraints (Option ¢ with
2.92) or to customers not requesting it (Option d with 2.83).

Q1: Evaluation of Statements on the Application of
Target Process Analyses
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Figure 1 - Results of Q1. Own illustration, created with [Microsoft® Excel® 2019].

Figure 2 presents the results for Q1 in the form of a box plot diagram. The visualization highlights that participants were more confident in their
assessments of Options a and b, whereas responses for Options ¢ and d exhibited greater variability and uncertainty.

The standard deviation for responses to:
e  Option ais 2.83,

e  Option b is 2.59,
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e  Option cis 3.07, and
e  Optiondis2.82.

This indicates that while Options a and b received relatively consistent evaluations, Options ¢ and d showed higher fluctuations, suggesting greater
divergence in participants' perceptions.
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Figure 2 - Result of Q1 as box plot. Own illustration, created with [Microsoft® Excel® 2019].

As part of Q2, participants were asked under what conditions their employer regularly conducts a target process analysis. They provided free-text
responses, which were then coded according to the methodology described in [KR24].

For the evaluation, the responses were assigned to the following categories:
Objective definition
Planning
Documentation
Process analysis
Process optimization
Goal achievement analysis

These categories were developed based on the given responses. Each evaluable free-text response was assigned to one or more categories. Responses that
could not be evaluated were placed in a separate "Not Evaluable™ category.

In total, four responses to Q2 were classified as not evaluable. Figure 3 presents the results, displaying the absolute frequency of each category mentioned
by participants.

02: Number of Mentions
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Figure 3 - Result of Q2: total number of mentions. Own illustration, created with [Microsoft® Excel® 2019].

The visualization in Figure 3 shows that target process analyses are most frequently conducted to support goal definition (9 mentions). They are also
commonly performed for process analysis (4 mentions). In contrast, target process analyses are rarely conducted to support planning or documentation
(1 mention each).

The responses to Q3 provide insights into RQ1. The results suggest that target process analyses are primarily conducted to refine objectives and plan
process improvements.

To answer Q3, participants first completed a group exercise, where they defined the tasks involved in a target process analysis. Their responses were not
related to their professional experience but rather aimed at exam preparation. In the exam, participants are required to implement a software project.

Following the exercise, each group provided a free-text response to Q3. These responses were coded in the same manner as Q2. Responses that could not
be evaluated were categorized as "Not Evaluable”. In total, 5 responses were assigned to this category.

Tasks of the Target Process Analysis with Indication of the
Frequency of Mentions by Participants
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Figure 4 - Result of Q3. Own illustration, created with [Microsoft® Excel® 2019].

Each category into which the responses to Q3 were classified corresponds to an activity that can be performed as part of a target process analysis. Similar
to Q2, an open-ended response that can be evaluated may be assigned to one or more categories, depending on how many tasks were mentioned. The
naming of the categories into which the responses to Q3 were classified aligns with the process proposal in Figure 5. This process proposal illustrates, in
the form of a UML activity diagram, how a target process analysis can be conducted.

The representation in Figure 4 shows the results of Q3, displaying the frequency of mentions for each category. The participant groups most frequently
indicated that defining process objectives is part of the target process analysis (SP1b, with 8 mentions), that the quality of the target process must be
evaluated (SP3a, with 6 mentions), and that the process model must be described (SP2b, with 5 mentions). Regarding the latter, most participant groups
considered modeling the target process to be essential.
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Figure 5 - Process of a target-process-analysis. Own illustration, created with [Microsoft® Visio® 2021].

The participant groups most rarely stated that the target process analysis is iterative and that the process steps and process flow need to be defined (each
mentioned once).

The representation in Figure 5 illustrates a model of the sequence of a target process analysis. Various model elements can also be found in [ISO/IEC/IEEE
29148:2018(E)]. The sequence depicted in Figure 5 answers RQ2. The analysis begins with the definition of goal achievement criteria, process objectives,
and an analysis of the involved stakeholders. These steps align with the typical process of requirements engineering, as seen in [PR15, pp. 4 ff.] or [So16,
pp. 111 ff.]. Based on this, process steps, interim results, and process flow can be described, forming the basic definition of the target process. In the
second main process (SP2), this basic definition is further detailed, particularly considering exceptions and conditions. This corresponds to
[ISO/IEC/IEEE 29148:2018(E), p. 60], where the targeted consideration of business rules and conditions is also delineated as part of the business process
definition. SP2 results in a formal process model, which can be evaluated in the third main process (SP3). This involves assessing the extent to which the
process model meets the objectives and fulfills the requirements defined in SP1a and SP1b. This aligns with [ISO/IEC/IEEE 29148:2018(E), p. 60],
according to which the operational quality of the business process must be defined.

Discussion

The explanations in the previous section present the survey results and propose a possible sequence for a target process analysis. The results for Q3
indicate which tasks a target process analysis should perform. Comparing the process model from Figure 5 with the results from Figure 4 shows that
almost all steps in the sequence of a target process analysis were identified as tasks by the participant groups. The only steps not mentioned were SP1d2
(definition of interim results) and SP2a (definition of exceptions and conditions). In this regard, it can be noted that not every process necessarily needs
to consider interim results and that the definition of exceptions and conditions can also be addressed in step SP1e (definition of sequence flow).

Beyond the model-based sequence of a target process analysis shown in Figure 5, the responses to Q3 indicate that participant groups consider an analysis
of the current state (IST analysis) to be part of the target process analysis. Figure 5 shows that four participant groups view the step "Analysis of current
state” as a task within the target process analysis. Typically, this IST analysis aims to capture the current process sequence so it can be compared with a
potential target process. In this regard, reference is made to [HC93]. There is a risk that a strong focus on the existing process may obscure the perspective
needed to define a new, optimal target process [HC93, pp. 32, 131 & 202-209]. For this reason, the IST analysis is not integrated as a step in the target
process analysis model. However, it should be noted that such an analysis may be useful in cases where the new process is not expected to differ
significantly from the existing one.

The results for Q2 show that a target process analysis should lead to reliable outcomes that support the achievement of objectives. Therefore, the frequent
mention of activities SP1b in connection with SP3a in Q3 appears logical. When defining the sequence of a target process analysis according to Figure
5, the iterative nature of the process should be emphasized. Only by allowing multiple iterations can the results of a goal achievement analysis be used to
refine or adjust the model. This aligns the sequence in Figure 5 with the requirements of [ISO/IEC/IEEE 29148:2018(E), p. 60], which states that the
desired quality level of the business process must be examined in advance.

A critical point to note is that the sequence of a target process analysis described in Figure 5 does not explicitly and directly support planning and
documentation, which were identified in Q2 as motivations for conducting the target process analysis. In practice, the benefits of a well-developed model
describing the target process have been observed in supporting planning and facilitating documentation. However, the sequence in Figure 5 does not
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include separate steps to enrich target process models with information that would be helpful for subsequent planning or documentation. Given the
frequency with which planning and documentation were cited as prerequisites for the target process analysis in Q2, this seems acceptable. It is assumed
that the target process itself requires little additional information to be useful for project planning. However, it should be noted that an extension of the
sequence in Figure 5 may be necessary, with additional steps incorporated accordingly. Practical application may reveal that further detailed information
needs to be gathered to enhance planning and documentation.

Conclusion

In this study, the target process analysis was examined as part of the requirements analysis. Empirical research was conducted to investigate the extent to
which target process analyses are used in practice (Q1), the conditions under which they take place in practice (Q2), and the tasks that need to be performed
in the course of a target process analysis (Q3). The study found that target process analyses are conducted with moderate frequency at the beginning of
requirements engineering and are likewise considered dispensable with moderate frequency when the requirements are already known (see Figure 1). In
practice, target process analyses are primarily used when the objectives require further clarification or when processes need to be analyzed and improved
(see Figure 3). This answers RQ1. Consequently, a valid target process analysis must include steps to fulfill analytical tasks. In response to RQ2, a
possible sequence for a target process analysis was presented and discussed. The sequence proposed in Figure 5 structures the process into subprocesses
for creating a basic model, detailing the model, and evaluating the model. The process is designed to be iterative so that insights into unmet quality
objectives can lead to further adjustments of the model.

Further research is needed to assess the quality of the proposed sequence. Such investigations could be conducted through simulations, case studies, or
comparative analyses. Additionally, an experiment could be carried out to examine the effect of the proposed sequence. This could also provide insights
into the benefits that target process analyses offer for the quality of requirements engineering. Furthermore, practical testing of the proposed process will
reveal the circumstances under which the target process analysis may need to be adapted.
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