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Abstract. Algorithms play an important role for business process man-
agement. Indeed, all of the 27 papers accepted for BPM 2023 refer to
algorithms in one or the other way. Some of these research papers propose
new algorithms, such as the paper on the Agent Miner [8], they compose
analytical pipelines, such as the paper on process mining video data [5],
or they discuss the evaluation of algorithms, such as the paper on sus-
tainability dimensions [3]. So far, however, the BPM community has not
developed explicit guidelines for evaluating algorithmic contributions.
In this tutorial, we will describe an overarching methodological frame-
work of how algorithms can be researched. In turn, we discuss its foun-
dations in three dimensions. First, we describe four ontological entities
including real-world problem, algorithmic task, algorithm design, and
algorithm implementations. Second, we distinguish four types of knowl-
edge, that is a) knowledge relating to tasks and to designs and b) knowl-
edge of and knowledge about. Third, we discuss how methodologically
new or better knowledge is established. Fourth, we highlight implica-
tions regarding the validity of corresponding research contributions. The
objective of this tutorial is to present specific strategies how algorithms
can be systematically researched for early career researchers. These are
illustrated by good examples of BPM papers.

Keywords: Algorithm engineering · Evaluation of algorithms · Design
and Analysis of Algorithms · Process Mining.
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1 Outline of the Content

The tutorial builds on our recent framework for researching algorithms [7] with
a focus on BPM. We discuss its foundations in ontology, epistemology, and
methodology. Different types of contributions faces validity concerns. We high-
light specific validity concerns of research on different types of algorithms and
corresponding strategies to address them. By clarifying the ideas of the frame-
work based on examples from BPM research, we help early career researchers
to express what their research contributes, which in turn helps them to improve
the structure of their research and the presentation of their papers.

The first 22 minutes, we will describe the four ontological entities of the
framework. These include real-world problem, algorithmic task, algorithm de-
sign, and algorithm implementations, which we illustrate using BPM papers.
For instance, research by Ali et al (BISE 2024) on waiting times exemplifies the
analysis of a real-world problem with algorithmic implications [2]. The specific
task of accurately identifying batch activation rules is investigated by Martin
et al (TSC 2019) [6]. Algorithm design is the focus of the article on the alpha
algorithm by Van der Aalst (TKDE 2004) [1]. Algorithm implementation is a
key concern of Dijkman (DPD 2020) [4].

The second 22 minutes focus on epistemology. Four types of knowledge are
distinguished: a) knowledge relating to tasks and to designs, and b) knowledge of
and knowledge about.Knowledge of tasks relates to what is a specific task.Knowl-
edge about relates to what are properties we know about these tasks. Knowledge
of design relates to what is a specific algorithm design, while knowledge about
relates to what are properties we know about this algorithm design. Contribu-
tions either provide new or better knowledge for each of these four categories.
We will discuss examples in each category.

The third 22 minutes discuss methodology, highlighting how new knowledge
can be established and justified [7]. New algorithmic tasks and algorithm designs
extend the corresponding knowledge categories. New theorems and correspond-
ing proofs establish formal knowledge about algorithms. New empirical results in-
form empirical knowledge about algorithms. Furthermore, each knowledge type is
associated with corresponding research methods: methods for generating knowl-
edge of algorithm designs, methods for generating formal knowledge about Tasks
and Designs, and methods for generating empirical knowledge about designs. We
will discuss with the participants how each of these contribution types can be
carved out in a systematic way.

The fourth 22 minutes investigate nine validity concerns for algorithmic con-
tributions identified by the research framework [7]. These are (1) Ecological
validity, (2) Design validity, (3) Implementation validity, (4) Logical validity, (5)
Formal correctness, (6) Internal validity, (7) External validity, (8) Construct va-
lidity, and (9) Conclusion validity. We will discuss the relevance of each of these
validity aspects for different types of contributions, depending on the epistemo-
logical and methodological focus.
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2 Intended Audience

The intended audience of this tutorial are doctoral students and early career
researchers. No specific prior background knowledge is required. From our expe-
riences of supervising PhD students, we observe that typical computer science
curricula provide limited understanding of epistemological and methodological
foundations. With this tutorial, we aim to shed light on the knowledge that
is contributed by algorithmic BPM research. To this end, we present concepts
from the philosophy of science early-career researchers and specific strategies
how algorithms can be scientifically evaluated in a systematic manner.

3 Audience Engagement

We prepare for an audience of up to 60 persons. For that reason, we aim for
methods of engagement that scale. At the beginning of the tutorial, we will
ask participants to write down for themselves one BPM research papers that
spontaneously come to their mind. At each of the four blocks of the tutorial, we
will ask participants to fill in a short online questionnaire in which they classify
their selected paper according to the different dimensions of the framework. We
will show the classification reasons immediately. This will give us the chance to
comment on how frequently certain research approaches are considered in BPM
research.
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