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Abstract. Business Process Simulation (BPS) provides a controlled en-
vironment to evaluate alternative process designs and perform “what-if”
analyses. While several approaches exist for deriving simulation models
directly from event logs, existing solutions are often limited in accessi-
bility, configurability, and interpretability. We present ProSiT: Process
Simulation Tool, a user-friendly environment for data—driven simulation.
ProSiT supports (i) the ingestion of event logs and process models, (ii)
automated discovery of control-flow, timing, resource, and trace attribute
parameters, (iii) interactive configuration of alternative service scenarios,
(iv) visualization of accuracy metrics, and (v) generation and statistical
analysis of simulated event logs. ProSiT integrates state-of-the-art ma-
chine learning methods for parameter discovery in an explainable white-
box form, contrasting with existing deep learning—based approaches that
act as black boxes. By combining simulation accuracy with transparency,
ProSiT empowers service architects and process analysts to experiment
with alternative designs, evaluate service-level impacts, and explore op-
timization opportunities through an intuitive graphical interface.
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1 Introduction

Business Process Simulation (BPS) has become a crucial instrument for orga-
nizations seeking to understand and improve their operational efficiency. As a
foundational discipline in process management, BPS enables the risk-free eval-
uation of process changes without disrupting the real world [I]. These digital
process twins allow organizations to conduct “what-if” analyses and quantita-
tively assess the impact of potential changes on key performance indicators such
as cycle time, resource utilization, and throughput.
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However, the effectiveness of BPS tools hinges on their ability to accurately
capture complex process dynamics, while remaining accessible and interpretable
to process analysts. Early approaches and many commercial tools still rely on
manual model construction, which is time-consuming and error-prone [I]. More
recently, several research tools have emerged to automate simulation model dis-
covery from event logs [23/415].

While numerous research efforts have focused on data-driven BPS, many still
face challenges related to the accessibility, configurability, and interpretability of
their underlying models. These tools highlight a recurring trade-off: while data-
driven methods can improve accuracy, they often sacrifice interpretability. Deep
learning models, in particular, act as black boxes, making it difficult for users to
understand or modify the underlying decision logic. This limits their practical
utility in “what-if” analysis, where service architects must test and reason about
alternative scenarios.

To address this gap, we present ProSiT (Process Simulation Tool), a web-
based environment that integrates explainable, white-box machine learning tech-
niques for simulation parameter discovery [7]. ProSiT combines simulation ac-
curacy with full transparency, allowing users to inspect, validate, and interac-
tively modify discovered parameters. By offering an end-to-end workflow—from
log ingestion and model discovery to scenario configuration and results visual-
ization—ProSiT enables process analysts to conduct reliable and interpretable
“what-if” analyses, bridging the gap between data-driven automation and human-
centric process design.

2 Tool Description

This Section describes the architecture, core functionalities, and API design of
ProSiT. The modular architecture of the tool (Section enables seamless
integration of discovery and simulation components, while its workflow (Sec-
tion guides users from log ingestion to scenario analysis. The REST API
(Section provides interfaces for both interactive frontend communication
and backend system integration.

2.1 System Architecture

The ProSiT tool follows a client-server architecture implemented as a web appli-
cation. The overall architecture is depicted in Figure [ The backend is built
using Python with the Flask framework, handling all computational opera-
tions, including process discovery, parameter learning, and simulation execu-
tionE| The frontend is implemented with standard web technologies (HTML,
CSS, JavaScript) providing a responsive user interface. Communication between
frontend and backend occurs through a RESTful API. Data persistence is man-
aged via SQLite database. The core process mining and simulation capabilities

® https://flask.palletsprojects.com/
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Fig. 1. High-level architecture of the ProSiT tool, showing the separation between
the frontend layer (HTML/CSS/JS), backend layer (Python/Flask), and data storage
(SQLite with SQLAlchemy ORM). The ProSiT library encapsulates the core discovery
and simulation logic.

[Endpoint [MethodDescription |

/api/upload POST |Upload an event log or PNML file.

/api/discover POST |Initiates the automated discovery of simulation parame-
ters from an uploaded event log.

/api/parameters |GET Retrieve discovered parameters.

/api/parameters |PUT Updates specific simulation parameters to configure cus-
tom scenarios for “what-if” analysis.

/api/simulate POST |Run a simulation with configured parameters and re-
turns performance metrics and a synthetic event log.

Table 1. Core REST API endpoints of the ProSiT tool, supporting the complete
simulation lifecycle from data ingestion to results generation.

are encapsulated in the ProSiT library, which implements the white-box discov-
ery algorithms [7] and discrete-event simulation engineﬁ

For easy deployment and reproducibility, the tool is distributed as a Docker
container, ensuring consistent execution across different environmentsm

2.2 API Interface

The backend functionalities of ProSiT are programmatically accessible through a
comprehensive RESTful API, enabling both interactive use via the web interface
and integration with external systems. The API follows REST principles and
returns JSON responses for all endpoints. Table[I]summarizes the core endpoints
that support the complete simulation workflow.

The API design follows a sequential workflow: users first upload process data,
then discover parameters, optionally modify them, and finally run simulations.
This structured approach ensures reliable state management and supports re-
producible “what-if” analyses.

S https://github.com/franvinci/prosit
" https://www.docker.com/
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2.3 Core Functionalities

The ProSiT tool supports an end-to-end workflow for data-driven process simu-
lation, guiding users through five key phases:

1. Data Ingestion: Users can upload event logs in XES format, and optionally
provide process models in PNML format.

2. Parameter Discovery: This core functionality uses explainable machine
learning models to automatically extract simulation parameters from event
logs [7]. Users can tailor the discovery process by configuring the Inductive
Miner algorithm with a specific noise threshold, opting for probabilistic deci-
sion trees with controllable depth, and activating incremental discovery with
customizable grace periods [6]. The discovery covers transition weights for
control-flow decisions; resource parameters including assignment probabili-
ties, multitasking capabilities and availability calendars; arrival time distri-
butions; execution time distributions per activity; waiting time distributions
per resource; and distributions for trace attributes.

3. Interactive Scenario Configuration: An intuitive graphical interface al-
lows analysts to modify the discovered parameters, facilitating the creation
and comparison of alternative scenarios for comprehensive “what-if” analysis.

4. Accuracy Assessment: The tool evaluates the quality of the simulation
by comparing the generated logs with the original event data. Assessment
includes control-flow similarity measures (n-gram distance), temporal accu-
racy through distributional metrics, realism of resource handover behavior,
and generalization capability through entropy analysis.

5. Simulation Execution: Users initiate simulations by defining the desired
number of traces and a starting timestamp. The execution outputs a down-
loadable simulated event log, accompanied by visual analytics including pro-
cess maps with performance data, cycle time distributions, resource utiliza-
tion heatmaps, and detailed activity execution and waiting time analyses.

This structured workflow enables users to systematically advance from event
data to validated simulation insights, with full transparency over simulation
parameters and quantitative accuracy assessment.

3 Resources and Demonstration

ProSiT is distributed as a Docker container for easy deployment, ensuring con-
sistent execution across different platforms. The Docker image includes all de-
pendencies, including the ProSiT discovery engine. Developers can extend the
tool by modifying the source code or integrating additional discovery algorithms
through the modular API.

A demonstration video showcasing ProSiT capabilities is online available
on https://youtu.be/ZN7ajI9-2NI. The video walks through a complete case
study using a publicly available event log from the BPI Challenge 2017, demon-
strating the entire workflow from log upload through parameter discovery, sce-
nario configuration, simulation execution, and results analysis.
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The complete source code, installation instructions, and documentation are
available in https://github.com/franvinci/prosit-tooll The repository in-
cludes several publicly available event logs that users can directly employ for
testing and evaluation purposes.

4 Tool Maturity and Conclusion

This paper introduces ProSiT, an interactive and explainable tool for data-driven
business process simulation. By integrating state-of-the-art machine learning in
a white-box form and providing a user-friendly graphical interface, ProSiT ad-
dresses a critical gap in existing solutions. Its focus on transparency and con-
figurability allows process analysts and service architects not only to execute
simulations, but also to explore, and configure the underlying parameters.

Built on probabilistic decision trees for explainable parameter discovery,
ProSiT stands as a mature, fully functional research artifact suitable for both
academic and industrial contexts. It demonstrates how white-box models can
deliver predictive accuracy while remaining interpretable, thus supporting mean-
ingful “what-if” analyses for service optimization.

As future work, we plan to conduct user studies to evaluate the tool’s usability
and effectiveness in real-world process improvement scenarios. These evaluations
will assess how well analysts can understand, trust, and practically apply the
white-box simulation models for decision support.
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