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Abstract. Business Process Model and Notation (BPMN) is widely
used in healthcare to formalize clinical workflows, clinical pathways, and
organizational procedures. In practice, however, these processes are pri-
marily documented in extensive, unstructured textual artifacts such as
clinical guidelines and standardized healthcare procedures. Transforming
such documents into BPMN models typically requires substantial man-
ual effort in the early modeling phases, which can reduce time efficiency.
Recent advances in LLM-based chatbots offer promising capabilities for
analyzing and synthesizing complex textual documents. Nevertheless,
existing BPMN generation approaches typically depend on intermediate
representations and deterministic parsers, introducing additional archi-
tectural complexity and reducing practical usability. This paper proposes
a multi-step LLM-based workflow for directly generating BPMN process
models encoded in XML from unstructured healthcare procedure doc-
uments using a conversational chatbot. The workflow combines multi-
ple prompting techniques and strategies to improve generation robust-
ness and technical correctness. The approach is evaluated on five official
healthcare procedure documents issued by the Ministry of Health of the
Slovak Republic from the domains of psychology and psychiatry. The
generated BPMN models are assessed using a dual evaluation strategy
that combines qualitative expert evaluation with objective XML-based
metrics. Experimental results demonstrate that the proposed workflow
consistently produces formally correct, complete, and clear BPMN mod-
els, outperforming a zero-shot prompting baseline according to the eval-
uated quality criteria. The findings indicate that the proposed approach
is well suited for supporting early-stage process modeling from complex
healthcare documents.
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1 Introduction
1.1 Motivation and Problem

Business Process Model and Notation (BPMN) is accepted as a notation in
healthcare for representing clinical workflows, clinical pathways, and organiza-
tional procedures in a structured and interpretable form. In practice, however,
healthcare processes are primarily described in extensive textual documents such
as standardized procedures and clinical guidelines. Manually analyzing these
documents and transforming them into formal process models can be time-
consuming and typically requires close collaboration with domain experts.

Recent advances in large language model (LLM)-based chatbots, such as
ChatGPT, demonstrate strong capabilities in analyzing and synthesizing com-
plex textual documents. Prior research highlights the potential of conversational
AT systems to support healthcare services by assisting in the interpretation and
processing of medical documentation [1]. These capabilities make LLM-based
chatbots a promising tool for supporting the early stages of process modeling
from textual healthcare documents as well as support educational efficiency by
targeting healthcare professional’s knowledge gaps related to application of clin-
ical pathways in practice [2].

Empirical studies indicate that LLMs can perform document analysis tasks
substantially faster than human analysts while achieving comparable qualitative
coverage [3]. In this context, LLM-based chatbots are not intended to replace
domain experts, but rather to accelerate initial phases of process modeling, such
as document analysis and the generation of preliminary BPMN drafts, which
can subsequently be refined and validated by experts.

Despite this potential, the direct application of LLM-based chatbots to struc-
tured process modeling raises several open challenges.

One major challenge is that existing approaches for applying LLMs to process
modeling predominantly rely on intermediate representations, such as parser-
based abstractions, tabular or schema-driven representations, or domain-specific
process modeling languages. These additional transformation layers increase the
overall complexity of the solution and introduce dependencies on auxiliary tools
and environments, which can limit the practical accessibility of such approaches
in applied settings. Approaches that attempt direct generation of BPMN pro-
cess models encoded in XML from natural language documents remain limited.
Consequently, there is a lack of systematic methodologies for directly generating
BPMN process models from unstructured healthcare procedure documents.

Another important challenge arises from inherent limitations that compli-
cate their use for structured process modeling tasks. Their outputs are non-
deterministic and sensitive to prompt formulation, with measurable variability
observed even under deterministic decoding settings [4]. This variability poses
challenges for generating consistent, complete, and technically valid BPMN mod-
els, particularly in the context of complex healthcare processes, and therefore
necessitates explicit mechanisms for controlling and stabilizing the generation
process.
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Together, these challenges highlight the need for structured approaches that
enable BPMN model generation directly from textual healthcare documents
using LLM-based systems, while incorporating controlled prompting strategies
to guide the generation process.

1.2 Related Work

Recent research has explored the use of LLMs to support process-oriented rea-
soning in the healthcare domain, particularly for extracting, interpreting, and
navigating clinical workflows from textual sources.

In [5] authors investigate the automated extraction of clinical pathway infor-
mation from guideline documents using LLMs, proposing a conceptual interme-
diate model that bridges unstructured text and formal process representations.
Their findings demonstrate the suitability of LLMs for supporting early-stage
pathway extraction from clinical text.

Similarly, [6] demonstrates the use of LLMs for generating diagnostic path-
ways through sequential decision-making prompts, effectively modeling clinical
reasoning processes for differential diagnosis. Their results show that the use of
structured prompting strategies substantially improves the quality and coher-
ence of the generated diagnostic pathways.

The inverse problem is addressed in [7] by focusing on the interpretation and
querying of existing clinical process models using LLMs, demonstrating that
LLMs can reliably understand and navigate complex clinical pathway graphs.

Complementary findings are reported in [8], demonstrating that LLMs can
effectively comprehend and reason over BPMN models. Similarly, [9] explores
the use of LLMs for generating process descriptions from BPMN models, fur-
ther supporting the notion that LLMs possess inherent understanding of BPMN
structure and process semantics.

Beyond healthcare, multiple approaches have investigated the generation of
BPMN models using LLMs in general process modeling contexts.

Most LLM-based BPMN generation approaches do not produce BPMN pro-
cess models encoded in XML directly, but instead rely on intermediate repre-
sentations (e.g., structured text, JSON, tabular formats) that are later trans-
formed into BPMN using deterministic parsers, introducing additional architec-
tural complexity [10-15].

Direct generation of BPMN process models encoded in XML using LLMs
without intermediate representations has been explored only to a limited extent.
In [16], a zero-shot prompting approach for direct BPMN XML generation is
proposed; however, it does not address the challenges posed by complex, unstruc-
tured documents nor the need for generation stability and consistency.

Finally, the evaluation of BPMN models generated by LLMs remains an
underexplored area. A systematic approach to this problem is introduced in [17]
through the 3C framework, which evaluates such models beyond syntactic valid-
ity. This framework represents one of the first efforts to assess the quality of
LLM-generated BPMN models in a more comprehensive manner.
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In summary, existing research demonstrates that LLMs are capable of under-
standing, extracting, and reasoning about process-related information, and can
support process modeling tasks in both healthcare and general domains. How-
ever, current approaches to BPMN model generation largely employ multi-
stage pipelines based on intermediate representations, while direct generation of
BPMN process models encoded in XML from unstructured documents remains
insufficiently explored, particularly in real-world healthcare settings. These gaps
motivate the workflow-based approach and evaluation strategy proposed in this
work.

1.3 Contributions

This work presents a multi-step LLM-based workflow for directly generating exe-
cutable BPMN XML from complex, unstructured healthcare documents, com-
bining structured information extraction, schema-guided prompting, and repair
strategies. The applicability of the workflow is demonstrated on official health-
care procedure documents from the domain of psychology and psychiatry. A dual
evaluation approach is introduced, combining qualitative 3C-based assessment
with objective XML-based metrics to assess both visual and formal properties
of LLM-generated BPMN models. Finally, the proposed workflow is empirically
compared with a zero-shot prompting baseline.

2 Materials and Methods/Study Scenario
2.1 LLM-Based BPMN Generation Workflow

The proposed workflow represents a sequence of multiple steps used to gener-
ate BPMN process models in XML format from structured textual documents.
Instead of relying on a single prompt, the workflow decomposes the genera-
tion task into several steps, each corresponding to a specific prompting strategy
applied during the generation process.

The workflow consists of a sequence of clearly defined steps, as illustrated in
Fig. 1.

Role-based Prompting serves as the initial step of the workflow. In this
step, the chatbot is explicitly instructed to assume the role of an expert in BPMN
process modeling. By defining the model’s role upfront, this step establishes a
consistent modeling perspective and constrains the model’s responses to the
domain of process modeling. The primary purpose of this step is to promote the
use of domain-specific terminology and structural reasoning aligned with BPMN
principles.

RAG! Initialization is performed to load and provide the relevant health-
care documents used as input for the BPMN generation process. In this step,
the structured textual documents describing the target process are made avail-
able to the large language model as contextual information. This ensures that

! RAG stands for Retrieval-Augmented Generation.
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Fig. 1. Multi-step workflow

subsequent steps are grounded in the source documents from which the process
model is generated.

Least-to-Most Prompting with PRIN? applies an incremental prompt-
ing strategy to decompose the process modeling task into a sequence of smaller
and more manageable sub-tasks. Instead of generating the complete process
model at once, the workflow progressively extracts individual process elements
step-by-step. Specifically, the model is prompted to extract process actors, tasks,
and decision points in separate steps. During each extraction step, a PRIN-
inspired prompting strategy is applied by explicitly requesting both elements
that belong to the target process and elements that are present in the source
documents but should be excluded from the final process model [18]. This strat-
egy helps clarify decision boundaries and reduce ambiguity in the generated
outputs.

Schema-Guided and Constraint-Based Prompting introduces explicit
structural guidance to ensure that the generated BPMN representation conforms
to the expected XML format. In this step, an example of a valid BPMN XML
structure is provided to the model, which helps align the model’s output with
the expected schema and establishes the required syntactic layout and manda-
tory elements. In addition, explicit constraints are applied to enforce the inclu-
sion of required diagram and layout information, ensuring that the final process
model is not only syntactically valid but also structurally complete. Together,
schema guidance and constraint-based prompting ensure alignment of the gen-
erated BPMN XML with the expected structural and syntactic requirements.

BPMN XML Generation generates the final BPMN process model in
XML format using all information, constraints, and intermediate results obtained
from the preceding workflow steps.

2 PRIN stands for Process-Relevant and Process-Irrelevant Negative prompting.
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Repair Prompting is applied after a manual review and execution check of
the generated BPMN process model, when syntactic, structural, or layout-related
issues are identified. The workflow does not prescribe explicit repair rules, a fixed
number of repair iterations, or strict acceptance thresholds for determining when
a model is considered sufficiently complete or correct. Instead, the application
of repair prompting is guided by expert judgment based on the observed issues.

Furthermore, the decision to apply repair prompting is context-dependent
and considers practical aspects such as time efficiency and the complexity of the
required modifications. In cases where identified issues are minor, for example
limited to layout adjustments or simple structural refinements, manual correction
of the BPMN model may be more efficient than invoking additional LLM-based
repair iterations.

2.2 Evaluation Methodology

The 3C-Based Evaluation Framework was originally proposed in [17]. In
this work, the framework is adapted and applied to assess the visual quality
of BPMN process models generated by the proposed LLM-based workflow. The
evaluation is performed manually by a human expert and is based solely on visual
inspection of the rendered BPMN diagrams, without considering the underlying
XML structure.

The framework evaluates LLM-generated process models across three dimen-
sions: Correctness, Completeness and Clarity. Correctness reflects the semantic
and logical validity of the generated BPMN process model, including the cor-
rectness of control flow and decision logic. Completeness assesses the extent to
which the generated model captures all relevant process elements and control-
flow paths described in the source document. Clarity evaluates the readability
and interpretability of the BPMN model from a human perspective, focusing on
the transparency of the process structure and flow.

Within each dimension, the framework defines multiple evaluation crite-
ria with assigned importance levels (High, Moderate, Low) and corresponding
weights. Each criterion is assessed using a binary true/false evaluation, indicat-
ing whether the generated model satisfies the criterion or not. Each generated
BPMN process model is evaluated independently for each of the three dimen-
sions. The final score for each dimension is computed as a weighted average of
the individual criteria, resulting in a value in the range (0,1).

For the purposes of this evaluation, only a subset of the original 3C criteria
was applied, as some criteria are not applicable in the context of the proposed
workflow. Examples include criteria that assume explicitly defined control-flow
elements in the prompt or criteria that require comparison against a reference
(gold-standard) process model, neither of which are available in our setting.

Together, these dimensions enable a qualitative assessment of BPMN models
that captures semantic correctness and human interpretability, which cannot be
fully evaluated using purely syntactic or structural metrics.
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While the 3C-based framework provides a structured approach to model qual-
ity assessment, it also exhibits certain limitations. In particular, the evaluation
relies on expert judgment, which introduces an inherent degree of subjectivity.

Objective XML-Based Metrics are introduced to complement the qualita-
tive 3C-based evaluation by providing a quantitative and reproducible assess-
ment of generated BPMN process models. In contrast to visually driven evalua-
tions in the original 3C framework, the proposed metrics operate directly on the
BPMN XML representation and are independent of visual layout and human
interpretation. This allows the assessment to focus on structural correctness,
formal completeness, and minimal technical prerequisites for model clarity.

To maintain conceptual consistency with the qualitative evaluation, the
objective metrics are organized according to the same three dimensions—
Correctness, Completeness, and Clarity—and evaluated using a set of ratio-
based measures derived from the BPMN XML representation, as summarized
in Table 1.

All metrics are computed as ratio-based measures, yielding values in the
range (0,1). For each evaluation dimension, the final dimension score is computed
as the arithmetic mean of all metrics belonging to that dimension, with equal
importance assigned to each metric.

Table 1. Objective XML-based metrics

Dimension  |Metric Formula

connected elements
total elements
balanced gateways
total gateways
valid sequence flows
total sequence flows
tasks in XML
tasks extracted
decisions in XML
decisions extracted
Clarity Labeled elements (name-+id) 1abeled clements
otal elements

: . labeled outgoing flows
Labeled outgoing flows “rotal outgoing fows

BPMN-DIP coverage elements with BPMN-DI
total elements

& A sequenceFlow is a BPMN element defining the execution
order between connected flow nodes [19].
> BPMN Diagram Interchange [19]

Correctness |Element connectivity

Balanced gateways

Valid sequence flows®

Completeness|/Task coverage

Decision coverage

For correctness-oriented metrics, connected elements denote BPMN tasks,
gateways, and events that are referenced as either source or target in at least
one sequenceFlow element. Balanced exclusive gateways refer to exclusive (XOR)
gateways that are structurally well-formed with at least one incoming and at
least two outgoing sequence flows, or as merge points with at least two incoming
and one outgoing sequence flow. Valid sequence flows are defined as sequence-
Flow elements whose source and target references correspond to existing BPMN
elements.
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Completeness-oriented metrics measure coverage with respect to elements
identified during the extraction steps, without penalizing additional elements
present in the generated model. In this study, completeness is assessed using
task coverage and decision coverage, where decisions correspond to exclusive
(XOR) gateways in the BPMN process model.

Clarity-oriented metrics focus on minimal technical prerequisites for read-
ability, including the presence of element labels and corresponding BPMN-DI
representations.

While the objective XML-based metrics provide a reproducible and expert-
independent assessment of structural and formal properties, they do not capture
semantic correctness or higher-level interpretability of BPMN models. For this
reason, they are used as a complementary evaluation alongside the qualitative
3C-based framework.

2.3 Study Scenario

The proposed workflow was evaluated using a set of official healthcare proce-
dure documents issued by the Ministry of Health of the Slovak Republic [20-24].
The selected documents originate from the domain of psychology and psychi-
atric care and include standardized procedures and comprehensive psychological
management guidelines, describing process steps such as diagnosis, intervention,
treatment, and prevention. The source documents are used in Tables 2 and 3 and
are referenced throughout the study using anonymized identifiers DOC1-DOC5?
[20-24]. The complete original versions of all evaluated documents are publicly
available in a dedicated GitHub repository*.

Each document was processed independently using the proposed LLM-based
BPMN generation workflow. The same workflow configuration and prompting
strategies were applied across all provided documents to ensure consistent exper-
imental conditions. All experiments were conducted using ChatGPT (version
5.2) as the underlying LLM. The generated BPMN XML models were imported
into Camunda Modeler for rendering and inspection, ensuring that all evalu-
ated models were executable and visually interpretable in a standard BPMN
environment.

For comparison, the same document set was also processed using a single-step
zero-shot prompting baseline inspired by the approach reported in [16].

All generated BPMN process models were evaluated using both the qualita-
tive 3C-based framework and the objective XML-based metrics described in the
previous section.

3 DOC1 — Comprehensive Psychological Management of an Adult Patient with
Chronic Pain; DOC2 — Comprehensive Psychological Management of a Patient with
a Somatic Disease; DOC3 — Agoraphobia; DOC4 — Post-Traumatic Stress Disor-
der; DOC5 — Comprehensive Psychological Management of an Adult Patient with
Depressive Disorder and Recurrent Depressive Disorder.

* https://github.com/xgrik /llm-bpmn-generation-artifacts.
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2.4 Prompt Building

This section outlines representative examples and skeleton formulations of the
prompting strategies that constitute the proposed workflow. The original and
exact prompt formulations, as used in the experiments, are publicly available in
a dedicated GitHub repository.”

Role-Based Prompting strategy is used to initialize the interaction context
by explicitly defining the modeling perspective and scope of the LLM before any
process extraction or generation is performed. A representative example of the
role-based prompt is shown in Listing 1.1.

Listing 1.1. Representative role-based prompt

You are an expert in BPMN 2.0 process modeling with experience in
healthcare workflows and system-oriented process automation.

Your task is to support the transformation of structured healthcare
documents into formal BPMN process models that capture both human
and system-supported activities.

Constraints:

- strictly follow BPMN modeling principles,

- use precise process-oriented and healthcare terminology,

- ground all modeled elements in the provided source documents,

- do not introduce assumptions or unsupported process steps,

- focus on structured process modeling rather than narrative
descriptions.

RAG Initialization prompting strategy presents the source healthcare docu-
ment to the LLM and instructs it to assess whether the document is suitable for
BPMN-based process modeling. A representative example of the RAG initial-
ization prompt is provided in Listing 1.2.

Listing 1.2. Representative RAG initialization prompt

The following document describes a healthcare-related procedure titled:
" [DOCUMENT_TITLE]".

Your task is to carefully read and analyze the document and decide
whether it contains sufficient procedural information to be
represented as a BPMN process model.

In your assessment, focus on whether the document:

- describes a sequence of activities or actioms,

- includes decision points, roles, or responsibilities,
- implies control-flow relations between steps.

5 https://github.com/xgrik /llm-bpmn-generation-artifacts.
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Do not generate any BPMN elements at this stage. Only analyze the
document and state whether it is suitable for BPMN-based process
modeling, with a brief justification.

Least-to-Most Prompting with PRIN strategy operationalizes the incre-
mental extraction of process elements by applying the same PRIN-based prompt
structure across multiple extraction steps (actors, tasks, and decision points),
while varying only the targeted element type. A representative example of the
PRIN-based extraction prompt is shown in Listing 1.3.

Listing 1.3. Representative PRIN-based extraction prompt

Based on the provided healthcare process document, identify all
[PROCESS_ELEMENT_TYPE] that should be included in the BPMN process
model.

Include only elements that:

- actively influence the execution or control flow of the process,
- represent concrete responsibilities, actions, or decisions,

- are explicitly supported by the source document.

For each identified element:
- provide a brief description,
- reference the part of the document it is derived from.

Additionally, identify elements mentioned in the document that should
NOT be included as [PROCESS_ELEMENT_TYPE] in the BPMN model.

These may include:

- contextual or informational mentions,

- high-level goals or recommendations,

- assessments or statements that do not affect process execution.

For each excluded element, briefly justify why it is not relevant for
BPMN modeling.

Schema-Guided and Constraint-Based Prompting strategy constrains
the XML generation step by providing an explicit BPMN schema template and a
set of structural constraints that the model must satisfy when producing the final
BPMN process representation. A representative example of the schema-guided
and constraint-based prompt is shown in Listing 1.4.

Listing 1.4. Representative schema-guided and constraint-based prompt

Use the provided BPMN 2.0 XML schema example as a mandatory structural
reference
for generating the BPMN process model.
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The schema example includes:

- [INSERT XML SCHEMA HEADER AND NAMESPACES, e.g., Camunda-compatible
BPMN definitions],

- [INSERT MINIMAL EXECUTABLE PROCESS STRUCTURE],

- [INSERT BASIC BPMN-DI ELEMENTS REQUIRED FOR DIAGRAM RENDERING] .

The generated BPMN XML must comply with the structure and namespaces
defined in the provided schema example.

The model must additionally satisfy a set of explicit structural and
modeling constraints, such as:

- [INSERT REQUIRED STRUCTURAL, CONSISTENCY OR DIAGRAMMATIC
CONSTRAINTS, e.g., executable process definition, valid sequence
flow references, BPMN-DI coveragel

Do not introduce any process elements that were not identified in
previous extraction steps. Use the schema and constraints to guide
the generation, ensuring that the resulting BPMN XML is
structurally complete and executable. But do not generate any BPMN
elements at this stage.

BPMN XML Generation step synthesizes all previously extracted process
elements and constraints into a single, executable BPMN process model, instruct-
ing the LLM to generate only the final XML representation without additional
explanations. A representative example of the BPMN XML generation prompt
is shown in Listing 1.5.

Listing 1.5. Representative BPMN XML generation prompt

Generate the final BPMN 2.0 process model in XML format using
exclusively the process elements and control-flow logic identified
in previous workflow steps.

Synthesize all extracted actors, tasks, decision points, and
constraints into a single, coherent, and executable BPMN process
model.

Requirements:

- use only previously identified process elements,

- do not introduce any new actors, tasks, events, or gateways,

- reflect both human-performed and system-supported activities,
- ensure the output is executable and suitable for deployment.

Return only the final BPMN XML without explanations or additional text.

Repair Prompting strategy serves as a corrective fallback mechanism that
can be invoked when validation tools or manual inspection reveal issues in the



Generating BPMN Healthcare Process Models Using LLMs 519

generated BPMN XML, such as schema violations or diagram rendering prob-
lems. A representative example of a repair prompting formulation is provided in
Listing 1.6.

Listing 1.6. Representative repair prompt

The following BPMN XML contains errors identified during validation or
manual inspection.

[INSERT VALIDATION ERRORS, EXECUTION ERRORS, OR LAYOUT ISSUES HERE]

Your task is to repair the existing BPMN XML while preserving the
original process structure and semantics.

Requirements:

- fix only the reported issues,

- do not introduce new process elements,

- do not remove valid existing elements,

- preserve all previously identified actors, tasks, and decision
points,

- ensure the repaired model remains executable and structurally
consistent.

Return only the corrected BPMN XML without explanations or additional
text.

3 Results and Discussion

The primary focus is on evaluating the effectiveness and robustness of the pro-
posed multi-step LLM-based BPMN generation workflow using both the qual-
itative 3C-based framework and the objective XML-based metrics. A baseline
zero-shot prompting approach is included as a reference point to contextual-
ize the observed improvements and highlight the contribution of the proposed
workflow. Both approaches were evaluated on the same set of five healthcare
procedure documents.

For evaluation purposes, only BPMN models generated prior to the applica-
tion of repair prompting were considered, in order to assess the baseline perfor-
mance of the generation workflow without iterative post-hoc corrections.

An example of a final BPMN process model generated from DOCI, includ-
ing the complete process representation and a brief descriptive explanation, is
provided in a dedicated GitHub repository®.

3.1 3C-Based Results

The 3C-based evaluation provides a qualitative, expert-driven assessment of the
visual clarity, perceived correctness, and completeness of BPMN process models
generated by an LLM, as summarized in Table 2.

5 https://github.com/xgrik /llm-bpmn-generation-artifacts.
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Table 2. 3C-based results

Weight| WORKFLOW ZERO-SHOT
Clarity DOC 1|DOC 2|DOC 3| DOC 4| DOC 5|DOC 1/DOC 2|DOC 3| DOC 4|DOC 5
No unlabeled el 3 %) X o o %) o
No diagram layout issues (eg. spacing, zigzag) 2 =] u] [=] X =] [m]
No overlapping flows 2 a [m] ] [m] g X (=] ] o o
All outgoing arcs of (X)OR splits have labels 1 X o a =]
075 | 05 | 05 | 05 [ 075 | X 0.25 | 0.25 | 05 | 0.38
Correctenss
No ical and behavioral violations (eg. ) 3 ] X [m] [m) o
No structural correctness violati (eg. di i el or paths) 3 X o a ) o
No red fl L (not inations introduced) 2 ] o X o o %] o
10 | 10 | 10 | 10 | 075 | X 0.0 | 00 | 10 | 0.0
Completness
No missing start/end events 3 X o
No missing decision outcomes (eg. Both 'Yes' and 'No' paths are modeled) 2 ] X [m] a )
10 | 1.0 | 1.0 | 10 1.0 X 00 | 06 | 1.0 | 10

Across all evaluated documents, the workflow achieves consistently high
scores in the Correctness and Completeness dimensions, indicating that the gen-
erated BPMN models are structurally sound, free of disconnected elements and
deadlocks, and capture all essential process components, including decision out-
comes and start/end events.

The Clarity dimension exposes the primary limitation of the generated mod-
els. While all models consistently contain labeled elements and properly labeled
outgoing decision flows, recurrent issues related to diagram layout and overlap-
ping sequence flows are observed. This indicates that the main challenge for the
LLM does not lie in conceptual or structural process modeling, but rather in
the visual arrangement and routing of BPMN elements. These issues are purely
visual in nature and do not affect the logical correctness or completeness of the
underlying process models.

The zero-shot prompting baseline exhibits substantially lower and less sta-
ble performance across the evaluated dimensions. In particular, deficiencies
in diagram layout generation and incomplete or missing BPMN-DI informa-
tion frequently hinder meaningful qualitative assessment. In one evaluated case
(DOC 1), the generated BPMN XML did not satisfy the minimal requirements
for visual interpretability, as the model lacked BPMN-DI information required to
render the process diagram. As a result, the process model could not be visually
inspected, which directly affected both Clarity and Correctness evaluations.

This qualitative evaluation, which follows the 3C framework, was conducted
using a subset of its original criteria, excluding those that require a reference
process model, explicit control-flow specifications in the prompt, or lane-based
modeling.

3.2 XML-Based Results

Table 3 presents the results of the objective XML-based evaluation, which pro-
vides a quantitative assessment of the formal structure, completeness, and mini-
mal technical prerequisites of the generated BPMN models, independent of visual
inspection.
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Table 3. XML-based results

WORKFLOW ZERO-SHOT

Clarity DOC 1|DOC 2|DOC 3|DOC 4|DOC 5|DOC 1|DOC 2|DOC 3|DOC 4|DOC 5
Labeled elements 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Labeled outgoing flows | 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 0.0
BPMN-DI Coverage 1.0 1.0 1.0 1.0 1.0 0.0 | 017 | 056 | 1.0 | 0.85

10 | 10 | 1.0 | 1.0 | 1.0 | 0.66 | 0.72 | 0.52 | 1.0 | 0.62
Correctenss
Element connectivity 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Balanced getaways 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Valid sequence flow 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
10 | 10 | 1.0 | 10 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0

Completness
Task coverage 094 | 092 | 1.0 1.0 1.0 - - - - -
Decision coverage 0.83 ]| 0.71| 075 | 091 | 1.0 - - - - -

0.89 | 0.82 | 0.88 | 0.96 | 1.0 - - = = =

Across all evaluated documents, the proposed workflow achieves consistently
maximal scores in both the Correctness and Clarity dimensions. These results
indicate the formal soundness and technical completeness of the workflow-
generated BPMN XML.

In terms of Completeness, the workflow exhibits minor variability. This indi-
cates that while the workflow successfully transfers the majority of previously
extracted process elements into the final BPMN model, some information loss
may occur during the multi-step generation process. Nevertheless, completeness
scores remain consistently high across all documents.

In contrast, the zero-shot prompting approach shows pronounced deficiencies
in the Clarity dimension. In particular, incomplete or missing BPMN-DI infor-
mation and inconsistently labeled outgoing decision flows are observed across
multiple documents. These findings align with the qualitative 3C-based evalua-
tion and demonstrate that the limitations of zero-shot prompting are not purely
perceptual but are reflected in the underlying XML structure.

Correctness metrics reach perfect scores for the zero-shot models, indicating
syntactically valid BPMN XML. However, the absence of reliable BPMN-DI
information significantly limits the practical usability and visual interpretability
of the generated models.

Completeness metrics were not evaluated for the zero-shot approach, as no
explicit extraction of process elements was performed.

3.3 Discussion

Although both approaches can generate syntactically valid BPMN XML, notable
differences emerge in their stability, completeness, and suitability for practical
BPMN modeling.
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The workflow demonstrates a high degree of robustness across all evalu-
ated documents, yielding consistently structured, fully visualizable BPMN mod-
els with complete BPMN-DI information. In contrast, the zero-shot approach
exhibits pronounced variability: some generated models achieve acceptable struc-
tural quality, while others suffer from incomplete diagram information or missing
visual representations altogether. This variability significantly limits the relia-
bility of zero-shot prompting for systematic BPMN model generation.

A key distinction lies in the consistent generation of BPMN-DI data. The
proposed workflow reliably produces models that can be directly visualized and
manipulated in standard BPMN modeling tools, which is essential for practical
adoption by domain experts and process modelers. Although zero-shot prompt-
ing can generate formally valid XML, the absence or incompleteness of BPMN-
DI information frequently renders the resulting models difficult or impossible to
interpret visually, reducing their applicability in real-world modeling scenarios.
Our presented approach is subject to several limitations that should be con-
sidered when interpreting the results. Use of specific large language model for
process model generation - while it can provide useful insights at the given point
in time the results can change as the technology continues to evolve. The selec-
tion was motivated by community adoption and its’ extensive coverage in recent
studies. Another limitation is focus on the processes in single clinical domain that
can create bias toward specific process types. Furthermore, the study is based
on a single LLM (ChatGPT), which may limit the generalizability of the results
across different model architectures [25]; future work will therefore explore com-
parative evaluations involving multiple LLMs. Additionally, LLM-based genera-
tion is inherently sensitive to prompt formulation, where even minor changes in
wording can lead to variations in output [4]; to mitigate this, the exact prompts
used in the experiments are provided to ensure transparency and reproducibility.

Overall, the results indicate that the primary strength of the proposed work-
flow lies not only in formal correctness, but in its ability to consistently generate
complete, executable, and tool-compatible BPMN models. At the same time,
the observed layout-related issues suggest that visual optimization remains a
challenging aspect of LLM-based process modeling and represents a direction
for further improvement.

4 Conclusion

This work investigated the use of LLM-based chatbots to support process model-
ing from complex healthcare documents and introduced a multi-step workflow for
directly generating BPMN process models encoded in XML. The results demon-
strate that the proposed workflow produces structurally correct, complete, and
consistently visualizable BPMN models, outperforming a zero-shot prompting
baseline in terms of stability, clarity, and practical usability.

Despite these improvements, limitations remain. In particular, the visual lay-
out quality of generated diagrams is not always optimal, and semantic correctness
with respect to clinical intent is not formally verified and still requires expert
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review. Future work will therefore focus on validating generated process models
against the original clinical procedures in collaboration with domain experts,
enabling a systematic assessment of clinical fidelity and differences between
workflow-based and zero-shot generation. Additional directions include improv-
ing layout-aware generation strategies, incorporating expert feedback into the
workflow, and extending evaluation with reference models to support deeper
semantic validation of generated BPMN models.
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