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Abstract

We demonstrate the CPEE LLM Error Debugging Console, an open-source web tool that renders the opaque
AutoBPMNL.AI pipeline transparent. AutoBPMN.AI enables conversational process modeling in the CPEE via a
multi-format pipeline where syntax, conversion, and structural errors remain hidden, traceable only through
verbose log files of interactions with the LLM agents. The console parses these conversational logs and exposes
every intermediate representation step-by-step, contributing visibility into each transformation stage, cross-
format traceability linking elements across representations, and structural verification via trace-based analysis.
A longitudinal evaluation of 600 instances identified 1,637 errors; a user study with experts showed error
identification accuracy rising from 13% (with raw log inspection) to 80% (with console use).

1. Introduction

AutoBPMNL.AI [1] enables domain experts to create and redesign executable process models through
natural-language conversation with the Cloud Process Execution Engine (CPEE) !, lowering the barrier
to process modeling for non-technical users. Each edit follows a three-stage pipeline: the executable
CPEE-Tree [2] is translated into a Mermaid” intermediate, which the LLM then refines according to the
user’s instructions and finally the updated Mermaid is converted back to an executable CPEE-Tree (cf.
“AutoBPMN.AI LLM service” box in Fig. 1). AutoBPMN.AI exemplifies the intermediate-representation
strategy of LLM-based process model generation (cf. Tab. 1) by using a lightweight intermediate format
rather than generating executable models directly or using multi-agent orchestration.
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Figure 1: The opaque AutoBPMN.AI pipeline (top), with markers locating syntax (1), conversion (2), and
structural (3) errors, and the three console contributions that render it transparent (bottom).

When using the intermediate representation strategy errors can arise at any stage in the multi-step
pipeline, and since only the final result is shown to the user, intermediate failures remain hidden.
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However, in order to observe the process of process modeling as described in [3] visualizing internal
transformation steps is necessary when modeling with the help of an LLM agent to uncover at which
point in the pipeline errors occur. The internal steps can be made transparent based on the recorded
conversation with the LLM agent as well as additional information about the internal (i.e., Mermaid)
and target (i.e., CPEE-Tree) representation of the created models. This is done based on the following
information contained in the conversational log for each performed conversational process modification
(possibly consisting of multiple atomic process model changes) following an interaction with the LLM:
(1) textual user input, (2) selected LLM model, (3+4) input process model in target and intermediate
representation (i.e., CPEE-Tree (in) and Mermaid (in) in Fig. 1) (4+5) output process model in target and
intermediate representation (i.e., Mermaid (out) and CPEE-Tree (out) in Fig. 1).

During a conversational process modification three error classes can arise: syntax errors (1), where
formal grammar of Mermaid flowchart syntax is violated; conversion errors (2), where the translation
between CPEE-Tree and Mermaid intermediate introduces unwanted behavioral discrepancies; and
structural errors (3), where a syntactically valid model violates structural properties like soundness or
reachability (e.g. unreachable tasks, dead-end tasks). Existing transparency tools target generic LLM
agents, such as VISTA [4] for multi-turn reasoning and XAgen [5] for multi-agent workflows.

Table 1

Strategies for LLM-based process model generation. AutoBPMN.AI (*) uses Mermaid.
Strategy Representative Tools Key Idea
Direct Genera- | LLM4BPMNGen [6], LLM generates process models (e.g., BPMN XML) directly
tion InstruBPM [7] from text.

Intermediate BPMNGen [8], BPMN Assistant [9], LLM generates a structured intermediate format (e.g., JSON,
Representation | BPMN-Chatbot [10], ProMoAl [11], Mermaid, POWL), which is then converted to process mod-
Nala2BPMN [12], AutoBPMN.AI* [1] | els.

Multi-Agent / | MAO [13], Multiple agents orchestrate generation and refinement, or
RAG BPLLM [14] retrieval augments the LLM with existing process knowledge.

We demonstrate the web-based open-source CPEE LLM Error Debugging Console, that makes the
opaque AutoBPMN.AI pipeline transparent and debuggable. Based on conversational logs created
with AutoBPMNL.AI, pipeline internal intermediate representations are exposed through a step-by-step
interface, addressing the transparency problem along three main contributions (cf. Fig. 1). Visibility
exposes all transformation stages and makes them inspectable in different view modes, letting the
user see where potential errors occur. Traceability links corresponding tasks and gateways across all
representations, revealing what exactly changed, and allows to inspect behavioral differences via trace
enumeration. Verification offers a trace-based approximation of structural soundness, boundedness and
reachability, confirming whether the graphs are actually correct. To complete these goals, the CPEE LLM
Error Debugging Console performs ex-post analysis based on conversational logs to identify potential
errors but does not allow to correct these errors.

Section 2 describes the CPEE LLM Error Debugging Console capabilities along the three error classes,
Sect. 3 reports evidence of maturity, and Sect. 4 provides the tool itself and a video of its usage.

2. Demonstration Scenarios

We demonstrate the debugging console using a single artificial AutoBPMN.AI instance that exhibits all
three distinct error classes: (1) a Syntax Error after the first conversational process modification, (2) a
Conversion Error after the second one, and (3) a Structural Error after the third one.

For each error, the console exposes the complete transformation pipeline (input CPEE-Tree, input
Mermaid, textual user input, output Mermaid, output CPEE-Tree) enabling users to identify exactly
where the errors occur. In Table 2, screenshots from the tool as well as interpretations what went
wrong, are shown on the left while a simplified and shortened conversational log is shown for three
consecutive conversational process modifications showcasing all three error types.



Table 2
Errors, their interpretation, and the corresponding conversational logs

event:
cpee:exposition: |-
# User Input:
Add two sequential tasks, A and B.
time:timestamp: ’2026-06-02T20:37:36+02:00"

T Output Mermaid

event:
cpee:exposition: |-
# Used LLM:
gemini-2.5-flash-lite

online 3:

1:task:(Task A) --> 2:task:()

event:
cpee:exposition: |-
%% Output Intermediate
graph LR
0:startevent:((startevent)) --> 1:task:(Task A)
1:task: (Task A) --> 2:task:()
2:task: (Task B) --> 3:endevent: (((endevent)))

Expected: 'PS', 'TAGEND', 'STR', 'MD_STR', 'UNICODE_TEXT', 'TEXT', 'TAGSTART'

Got: PE

After the first conversational process modification the LLM gener-
ates a task node with an empty label. The console reports a Syntax
Error on line 3 of the Mermaid output, showing the offending line.
The parser expected label content (STR, TEXT, etc.) but received a
closing parenthesis.

event:
cpee:exposition: |-
<1-- Output CPEE-Tree -->
<description>
<call id="al"><label>Task A</label></call>
<call id="a3"><label></label></call>
</description>
time:timestamp:

12026-06-02T20:37:36+02:00"

I Output Mermaid 7, [... further events ...]
event:
cpee:exposition: |-
# User Input:
Task B should be enclosed in a loop.
On exit execute task C.
time:timestamp: ’2026-06-02T20:37:53+02:00"

o

¥ (1) Possie Conv

for - Matching Traces: 1| Mismatch CPEE: 1 1y ur rt=mc | Mismatch Mermaid: 1 1 o r o
event:

cpee:exposition: |-

%% Output Intermediate

flowchart LR

0:startevent:((startevent)) --> 1:task:(Task A)
:task: (Task A) --> 2:exclusivegatew
:exclusivegateway: {x} --> |Done| 3:ta
rexclusivegateway: {x} --> |Retry| 4:task:
task: (Task B) --> 2:exclusivegateway: {x}
task: (Task C) --> 5:endevent: (((endevent)))

I Output CPEE ~

PRSI

After the second conversational process modification the Mermaid

output places Task C on the loop-exit path after the gateway, | event:
while the converted CPEE-Tree nests Task B then Task C inside | 5 “omput cree-rree -
<description>

the loop body. The console exposes this behavioral discrepancy

<call id="al"><label>Task A</label></call>
ion="Retry">

"><label>Task B</label></call>
5"><label>Task C</label></call>

through trace comparison. Since the computed trace sets of output
Mermaid and output CPEE-Tree are different, the console flags a
Conversion Error.

</1loop>
</description>

time:timestamp: ’2026-06-02T20:37:53+02:00°

[... further events ...]
event:
cpee:exposition: |-
# User Input:
Add Task D in an exclusive choice
with Task A.
time:timestamp:

T Output Mermaid

’2026-06-02T20:38:14+02:00°

event:
cpee:exposition: |-
%% Output Intermediate
flowchart LR
se:startevent: ((startevent))-->al:task: (Task A)
al:task:(Task A)-->gwls:exclusivegateway: {x}
a8:task: (Task D)-->gwls:exclusivegateway: {x}

v [NotSound| Every-execttion-con-compiete-andno tasiisdes

"Retry" |a7:task: (Task B)
sk: (Task ©)

ask C)-->gwls:exclusivegateway: (x}
gwle:exclusivegateway: (x}-->ee:endevent : ((endevent))

v Bounded N e tokens

v | Reachabiltty Issues Found erytaskcis reachable from startand can resch the e

event:
cpee:exposition: |-
<!-- Output CPEE-Tree -->
<description>
<call id="al"><label>Task A</label></call>
<loop condition="Retry">
<call id= ><label>Task B</label></call>
<call id="a5"><label>Task C</label></call>
</loop>
</description>
time:timestamp:

After the third conversational process modification the LLM creates
a structurally invalid model. The console surfaces a Structural
Error and flags the model as Not Sound with reachability issues:
Task D is an unreachable task, meaning that it cannot be reached
from the start node and can reach the end node(s), as indicated in
the structural analysis panel.

2026-06-02T20:38:14+02:00°

2.1. System Capabilities

Each of the three error classes above is caught by one of the console’s contributions (cf. Fig. 1), which
map onto concrete system capabilities and each answer one diagnostic question.

Visibility. The console exposes every internal stage of the otherwise opaque pipeline. Step-by-step
navigation through the conversational modification history reconstructs each transformation, and for
every step the five intermediate representations (input CPEE-Tree, input Mermaid, user prompt, output
Mermaid, output CPEE-Tree) are rendered side by side. Each representation supports multiple view



modes (interactive graph, syntax-highlighted source, and raw log), and a preprocessing pass repairs
malformed LLM-generated Mermaid so that it stays renderable. This is what locates the Syntax Error
after the first interaction with the LLM, showing the exact line and stage where it occurs.
Traceability. A task-mapping mechanism links equivalent tasks and gateways across all representations,
so that selecting an element highlights its counterparts in every other view, letting users follow an
element through the conversion. On top of this, a Graph Trace Analysis algorithm computes all possible
traces of a graph and compares them, both between input and output to reveal behavioral changes and
between the CPEE-Tree and Mermaid formats to detect conversion discrepancies. The diverging trace
sets are exactly what flag the Conversion Error after the second interaction with the LLM.
Verification. Building on the computed traces, the console performs structural verification on every
graph, checking workflow properties such as soundness, boundedness, and reachability. Property
violations, such as the unreachable Task D after the third interaction with the LLM, are reported in a
dedicated view mode that flags the model as containing a Structural Error. Verification is a trace-based
approximation, not a formal WF-net proof: exploration is bounded by loop-iteration limits and timeouts,
so boundedness holds by construction and soundness may miss violations outside the explored traces.
Impact. The console was evaluated through a longitudinal error analysis and a comparative user
study. Applying it to 600 CPEE instances each representing a created process model with multiple
conversational process modifications (563,163 exposition log lines) catalogued 1,637 errors, distributed
as 838 syntax (51.2%), 561 conversion (34.3%), and 238 structural (14.5%) errors, with at least one
error in 315 instances (52.5%): evidence that all three error classes occur frequently in practice. In a
within-subjects study, five experts diagnosed one instance per error class, first via the raw log, then
via the console, answering diagnostic questions, such as which error occurs where. Accuracy of error
identification rose from 13% with raw log inspection to 80% with the console, while the mean perceived
ease of use improved by 2.9 points on a five-point Likert scale, confirming that exposing, tracing, and
verifying the pipeline turns errors that are opaque in the logs into ones that users can localize.

3. Maturity

Scientific Maturity. The concepts used for development of the CPEE LLM Error Debugging Console are
based on conversational process modeling [15], as realized by AutoBPMN.AI [1]. The conversational
logs generated during modeling were used for the conceptualization and implementation of the CPEE
LLM Error Debugging Console as part of a bachelor’s thesis. As described in Sect. 2.1 the CPEE LLM Error
Debugging Console has been evaluated using (i) a longitudinal error analysis showcasing the occurrence
of different error types and (ii) an initial comparative user study was conducted which indicates that
error identification is easier using the CPEE LLM Error Debugging Console.

AutoBPMN.AI Maturity. The AutoBPMN.AI tool implements conversational process modeling [15]
by letting users describe processes either from scratch or by describing desired adaptations and creating
a process model (CPEE-Tree). AutoBPMN.AI has been used in multiple university courses.

CPEE Maturity. The cloud process execution engine (CPEE) which is the target system for the created
models is an open source engine. The engine and its connected components have been downloaded
1,865,306 * times. The orchestration framework centurio.work which has been built on top of the CPEE
currently realizes 16 different processes at 7 manufacturing companies [16].

Maturity of Debugging of LLM-based Process Modeling. Several tools for creating process models
with the help of LLMs exist (cf. Fig. 1). However, only generic LLM agent transparency tools are
available so far. The CPEE LLM Error Debugging Console presents a tool for debugging AutoBPMN.AI
generated process models. However, the underlying concept can be transferred to other modeling
pipelines using intermediate representations (cf. Fig. 1) as long as (1) the conversation log is available
in sufficient detail, (2) it is easy to visualize final and intermediate formats (i.e., possible for Mermaid,
POWL, ...), (3) final and intermediate formats are graph- or tree-based so that trace-based analysis is
possible, and (4) tasks and gateways can be traced throughout the whole pipeline (e.g., by an ID).

*https://rubygems.org/profiles/eTM, accessed: 2026-06-24


https://rubygems.org/profiles/eTM

4. Videos and Tool

CPEE LLM Error Debugging Console is hosted on autobpmn.ai where instances from the AutoBPMN.AI
Modeller can be analyzed (cf. Sect. 2.1). Code and set-up instructions are available on github *. A demo
video is available at https://autobpmn.ai/debugging-console.webm (accessed: 2026-07-01).

Declaration on Generative Al
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