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Abstract
Adhering to compliance constraints is essential for all companies regardless of size or domain. Business Process
Compliance (BPC) uses Business Process Management (BPM) techniques to ensure that a company’s processes
adhere to compliance constraints. However, existing approaches generally address only one or a few aspects of
BPC, such as requirements extraction or model verification, and typically have low technology readiness. We
present a compliance suite integrated into a process execution engine that supports extracting constraints from
natural language and using them to verify and repair the compliance of process models. The resulting suite
combines the automation capabilities of LLM-based requirements extraction and compliance repairing, with the
trustworthiness of deterministic verification and engine-integrated modeling, simulating, and execution.
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1. Introduction

Compliance with constraints imposed by regulations and legal contracts remains a critical challenge for
organizations across all domains. Furthermore, the increasing frequency of newly added or changed
regulations presents unique challenges [1]. BPC aims to use BPM techniques to ensure compliance
by orchestrating services according to business process models in formats such as BPMN or process
trees and verifying the process models w.r.t. requirements extracted from Natural Language (NL)
sources. While Large Language Models (LLMs) offer a high automation potential for BPC, as rules can
be automatically extracted from NL and used to verify process executions [2] or generate compliant
processes [3] directly from text, the unreliability of generative AI-based solutions leads to low trust-
worthiness [4]. Meanwhile, BPC research has presented trusted verification methods [5, 6, 7], but no
approaches combine LLM-based requirements extraction with trusted verification. Furthermore, few
approaches have focused on repairing violations [8], i.e., repairing a process that is currently violating
compliance constraints to a compliant state. Finally, surveys indicate that compliance approaches
generally have a low level of technology readiness [9]. In particular, modeling and execution are often
supported in tools separate from those used for compliance extraction and verification. As a result,
users must repeatedly export and import process models between different tools.

To address these gaps and limitations, we present PC-VERA, an extensive compliance suite supporting
LLM-based requirements extraction from NL rules and textual process descriptions, deterministic
compliance verification based on structural tree verification, and LLM-based compliance repairing.
Based on several BPC contributions [2, 7, 8, 10] PC-VERA balances the automation potential of LLMs with
the trustworthiness of deterministic, model-based verification. Through integration into an open-source
Cloud Process Execution Engine (CPEE1), the tool is at a high technology readiness level, as verified
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and repaired processes can be directly modified or used for service orchestration. The tool is publicly
available through an online demo at https://cpee.org/redir/pc-vera, where PC-VERA functionalities are
highlighted in red, and the source code is publicly provided on GitHub2.

2. Process Compliance Extraction, Verification, and Repair

As illustrated in Fig. 2, PC-VERA provides requirements extraction, compliance verification, and
compliance repair in a single tool, directly integrated with process modeling and execution.

Figure 1: PC-VERA UI Overview: Modelers can change or add requirements in the NL-Requirements tab.
Extracted ASTs can be reviewed and modified in the AST-Requirements tab. Below the Requirements tab,
modelers can view and edit the model and inspect compliance verification and repair results.

Central to process compliance are the requirements to which the process execution must adhere.
In PC-VERA, a list of NL requirements can be extended or modified in the NL-Requirements tab 1 .
To enable verification, the NL requirements can be transformed via LLM-based extraction to formal
Abstract Syntax Trees (ASTs) via the Extract 2 buttons next to each requirement. The extracted
ASTs are displayed in the AST-Requirements tab, and can be reviewed and adjusted as necessary 3 .
Furthermore, the modeler can change or edit the process model in the graph tab below the requirements
tab, including data objects, conditions, and resource assignments. Meanwhile, the verification and
repair functionalities can be found in the Compliance tab. Central to the compliance functionalities is
the strict structural verification, as described in [7], which can be called via the verify button 4 . It
verifies the compliance of the process w.r.t. the requirements based on intertwined tree traversal of the
ASTs, representing the compliance requirements, and the Process Structure Tree [11], representing the
process model. The verification results are summarized in an XES-compatible compliance log, which
contains the rules, the verification result per rule, and a history of verification steps. Modelers can
either review the most recent compliance log in a human-readable format via the Verify button 4
or view and download the complete verification history. The complete verification history is created
2https://github.com/etm/CPEE/blob/cpee2/cockpit/compliance.html, https://github.com/JohannesLbck/ProcessTreeVerify,
https://github.com/marisol-barrientos/PTRepair, last accessed: 27 July 2026
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through a subscription on every process model change, enabling mining of the process of modeling a
compliant process using process mining [12].

Strict verification uses strict label and data-object matching between requirements and the process
model. While this leads to stronger verification correctness guarantees, it does not account for minor
label mismatches resulting from spelling differences. As such, PC-VERA also supports verification based
on fuzzy label-matching using a publicly available semantic matching model3. As this fuzzy verification
is slower and more error-prone, it is not called on every process model change, but can be used via the
Fuzzy Verify button 5 . We recommend using fuzzy verification after extracting requirements from
text to identify and fix small label mismatches, and then using strict verification.

Finally, the compliance log and the process model can be passed to a repairing pipeline described in [8],
via the Identify Violations 6 and Identify Repair Actions 7 buttons. Identify violations deterministically
parses the compliance log to identify specific violations per requirement. The identified violations can
then be used to identify repair actions via LLM-based processing. The repair actions textually describe
what actions have to be taken to repair the process model, while the created trees can be reviewed and
used to create a final compliant model. As the repaired models may overlook requirement conflicts and
are more prone to hallucinations [8], they require careful review.

Fig. 2 highlights how the tool’s architecture combines the automation potential of LLM-based
processing with the trustworthiness of deterministic verification, while enabling human oversight
through various review and adjustment options. The compliance requirements are extracted via an LLM-
based service. The process model can either be manually created, mined from event logs using process
mining [12], or extracted from text using LLM-based Text2Model (T2M) approaches [3, 13, 14, 15].
The process model is verified w.r.t. the AST-Requirements via deterministic, structural verification.
Finally, the repair pipeline combines deterministic and LLM-based processing steps to suggest compliant
models. The modeler (or a specific domain expert, e.g., from the legal domain) can review and edit any
intermediate results to ensure tractability.

Figure 2: Overview of PC-VERA Architecture: Formal requirements are extracted from textual sources and used
for structural process verification. LLM-based extraction is balanced with deterministic verification.

3. Maturity

Scientific Maturity The compliance verification approach is based on structural tree verification
discussed in [7]. The LLM-based tree repair pipeline is presented in our paper at this year’s Conference
on Conceptual Modeling [8]. Finally, the requirements extraction is custom-made for the tool based on
lessons learned regarding label matching and extraction prompts from existing extraction approaches [16,

3https://huggingface.co/sentence-transformers/paraphrase-multilingual-MiniLM-L12-v2, last accessed: 27 July 2026
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17]. E.g., we do not provide the process model to requirements extraction, as this would substantially
increase tokens (costs) and risk overfitting, while label mismatches can be identified during verification.
CPEE Maturity The CPEE provides the open-source execution and interface backbone of the presented
compliance suite. Together with its connected components, it has been downloaded 1,901,161 times and
is currently used for process orchestration by seven manufacturing companies [18].
PC-VERA Maturity The verification and repair steps have been verified on a composite dataset of 11
processes with 46 associated requirements covering the typical process perspectives of control flow,
data, resource, and time in [7, 10] and [8], respectively. However, there are still several limitations
for general industrial applicability: the evaluation dataset was synthetic and comparatively small,
and the application would benefit from integration with organization-specific resource management
tools. Furthermore, verification currently relies on heuristics for handling data conditions with lower
correctness guarantees [7]. Here, the tool could be extended to alternate between tree-traversal, AST-
based verification and state-exploration, LTL-based verification depending on the requirement [10]. At
the same time, repair only provides compliant models per requirement, without resolving potential
conflicts between repair actions [8]. Finally, LLM-based processing, particularly compliance repair, is
influenced by the quality of the used model. For the publicly available demo, we use a smaller, less
costly model (gemini-2.5-flash) which appears less consistent in correctly identifying which part of a
requirement is the condition and which is the consequence and correctly creating repaired processes
when multiple changes have to be applied. A feature for modelers to provide their own API keys is
currently not included due to security risks.

4. Videos and Tool

PC-VERA can be tested directly through the live instance at https://cpee.org/redir/pc-vera, and a
video demonstrating the tool’s usage is available at https://cpee.org/videos/PC-VERA.mp4. In addition,
modelers can also create new process models or experiment with existing models in the CPEE Process
Hub4. In general, modelers can access PC-VERA in the CPEE by pressing Draft next to the CPEE logo
at the top right and selecting Compliance in the opened drop-down menu.

5. Conclusion

We present PC-VERA, an extensive, web-based compliance suite integrated into an open-source process
execution engine. PC-VERA supports requirement extraction from natural language, structural verifi-
cation based on model traversal, and functionalities to help modelers with repairing non-compliant
process models. As PC-VERA is integrated into an open-source process execution engine, modelers can
also directly review, edit, and execute the process model at any step in the pipeline.

In the future, we plan to extend PC-VERA with additional visualizations for requirements, compliance
violations, and repaired processes. Furthermore, the verification and repair steps do not currently
consider all aspects of process compliance, such as vague constraints that rely on context information
for correct formalization [19], or risk assessment in cases of probabilistic compliance issues, such as
over-compliance [20]. Finally, extensive research has been conducted on LLM-based T2M conversion [3,
13, 14], which can be used with PC-VERA but is currently not directly integrated. Specifically, [3] and
[14] are well-suited, as they extract process models in the same PST format used by PC-VERA.
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