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Business processes involve rules and decisions describing the
premises and possible outcomes of specific situations. How-
ever, rules and decisions are often implicit in process flows,
process activities or in the head of employees (tacit knowl-
edge). To make them explicit, they require the employment
of techniques capable of capturing behavioural constraints
and factors determining decisions. Process querying stud-
ies automated methods, techniques, and tools for filtering,
retrieving, and updating models that describe observed or
envisioned processes, and relationships between these pro-
cesses with the ultimate goal of converting process-related
information into decision-making capabilities.

This Special Issue of the Journal on Data Semantics
focuses on the interplay between process querying and
declarative approaches to processes. It includes the extended
versions of selected papers from the International Work-
shop on Declarative, Decision and Hybrid approaches to
Processes (DEC2H) 2019 and the International Workshop
on Process Querying (PQ) 2019, both co-located with the
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Business Process Management Conference (BPM) 2019 in
Vienna (Austria). The invited papers were selected based on
their quality, significance of their results, and relevance to
the themes of the workshops and the journal. All papers went
through an additional peer-review process.

Throughout their paper, “Multi-Dimensional Event Data
in Graph Databases”, Esser and Fahland propose a novel
approach to store and query multi-dimensional event data in
graph-based data structures. The authors highlight the suit-
ability of the approach formulti-dimensional processmining,
in which events stem from different sources yet pertain to
correlated processes.

In their paper entitled “Formal Framework for Checking
Compliance of Data-Driven Case Management”, Haarmann,
Holfter, Pufahl andWeske present a hybrid case-management
approach for process modelling at the crossroads of activity-
centric and data-centric paradigms. They give a formal
semantics rooted into Petri nets and then use model checking
for Petri nets to statically verify compliance properties.

Finally, the paper entitled “IntegratingBPMNandDMN—
Modeling and Analysis” by de Leoni, Felli and Montali,
builds upon the themes illustrated in the keynote of DEC2H
2019. In particular, the authors introduce a formal model
to manage the interplay of control-flow, data and decision
aspects in the representation of process behaviour. They
define the execution semantics based on Data Petri nets and
illustrate the suitability of their formalism for automated ver-
ification.

The contributions to this Special Issue highlight the grow-
ing interest of research in techniques for the specification,
querying and checking of processes that operate on multiple
perspectives and span across different modelling paradigms.
These articles illustrate the advantages of such holistic
approaches and pave the way for future endeavours in the
development of new techniques that further broaden the spec-
trum of process analytics.
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