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Problem Statement: Domain-Specific Languages (DSLs) such as ASAM OpenSCENARIOS DSL (OSC
DSL) are widely used to describe structured test scenarios for autonomous driving. These scenarios
specify interactions between entities (e.g., vehicles, pedestrians) and define sequences of events
under certain conditions.

However, OSC DSL descriptions are often complex and not directly suitable for formal analysis,
comparison, or verification. In contrast, Process Trees, originating from the field of process mining,
provide a formal and hierarchical representation of behavior using well-defined operators such as
sequence, choice (XOR), and parallelism.

A key advantage of Process Trees is that they naturally induce sets of executable traces. This
makes them particularly suitable for scenario-based system design, as they enable systematic gen-
eration of concrete executions, support trace-based comparison and similarity analysis, and facili-
tate validation and testing of system behavior.

A key challenge is to define a systematic and semantically correct translation from OSC DSL
specifications into Process Trees. Such a translation would enable the use of existing process mining
techniques for analyzing, validating, and comparing scenario-based specifications.

Furthermore, Process Trees provide a structured and grammar-like representation of behavior,
which makes them a promising foundation for future applications in machine learning.

Objective: The goal of this thesis is to develop a formal and automated approach for translating
OSC DSL specifications into Process Trees.
The work aims to:

« define a mapping between OSC DSL constructs and Process Tree operators,
« ensure that the behavioral semantics of scenarios are preserved during translation,
« using an Xtext implementation for OSC DSL define a model-to-text transformation using Xtend,

« provide a foundation for future machine learning approaches that operate on structured sce-
nario representations.



Research Questions:
« RQ1: How can OSC DSL constructs be formally mapped to Process Tree structures?

« RQ2: How can behavioral patterns such as sequence, parallelism, and choice (XOR) as well
as event based scenario interactions be identified from OSC DSL specifications?

« RQ3: How can we ensure that the generated Process Tree preserves the semantics of the
original scenario?

« RQ4: What are the limitations of representing OSC DSL scenarios using Process Trees?

Tasks:
« Study the OSC DSL and its core constructs.
« Study Process Trees and their formal semantics.
+ Learn Xtext and Xtend.
+ Design a mapping between OSC DSL elements and Process Tree operators.
+ Implement a transformation.

+ Evaluate the approach on representative scenarios.

Resources:

« OSC DSL Standard:
- https://www.asam.net/standards/detail/0SCDSL/
+ Process Trees:

- van der Aalst, W. M. P.: Translating Workflow Nets to Process Trees: An Algorithmic
Approach
https://arxiv.org/pdf/2004.08213

- Ido Shapira, Gera Weiss: Guarded Process Trees: Translation to Petri Nets and Applica-
tion in Process Mining
https://ieeexplore.ieee.org/document/11220752
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