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DATA-DRIVEN APPROACH TO SYNTACTIC GATEWAY
QUALITY ANALYSIS OF BUSINESS PROCESS MODELS

Quality of BPMN models determines the accuracy of their interpretation
and subsequent use in IT systems. Syntactic quality is of main importance, as
errors at this level lead to incorrect process execution logic. Gateways, which
determine the branching and merging of sequence flows, play a crucial role.
A mismatch between the split and join gateways leads to structural defects in
the BPMN model. The paper [1] investigates the ability of language models
to analyze BPMN, confirming the relevance of automated approaches. Work
[2] proposes intelligent methods for evaluating model quality. However, the
problem of formalizing the syntactic gateway quality using BPMN models’
data remains relevant. Thus, the aim of this study is to develop a data-driven
approach to analyzing the syntactic gateway quality of BPMN models.

The syntactic gateway quality is defined as the average proportion of
gateways in the BPMN model that correctly implement business process
branching (splits) or merging joins) using the following formula:
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where:

in(g) and out(g) — are the sets of incoming and outgoing sequence
flows of a gateway g € G;

G — is the set of gateways defined in the BPMN model;

1,(g) —is the indicator function, which takes 1 for split gateways S <
G and 0 for all the other gateway elements;

1,(g) — is the indicator function, which takes 1 for join gateways | € G
and 0 for all the other gateway elements.

If the gateways are defined incorrectly (i.e. neither splits nor joins),

the nyn value decreases. Thus, the metric Q,, reflects the structural

consistency level of a business process model.
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The proposed data-driven approach is demonstrated in Fig. 1.
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Fig. 1. Data-driven approach to syntactic gateway quality analysis

BPMN elements are extracted and converted into a vector representation,
which is then stored in a database. The syntactic quality is calculated as an
aggregated metric across all model gateways, reflecting the level of structural
consistency. Then, analysis results are visualized using a dashboard and can
be used for the further training of an intelligent BPMN evaluation system.
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