Institute of Information Systems Engineering - Software Engineering - http://gse.ifs.tuwien.ac.at

Reference: QSE:pro.Al
Topic: pro.Al: Processes Understanding and Improving
with Simple Language and Al (LLMs and Agentic Workflows)
Course Type: Bakk-/Master Thesis, ASE or CS Project
Start: As soon as possible
End: To be defined
Contact: Stefan Biffl (stefan.biffl@tuwien.ac.at)

Background

Improving knowledge-intensive processes (KiPs) [1] or complex systems requires an analyst equipped
with a clear solution architecture and effective methods to elicit tacit knowledge from domain
experts. However, analysts often aim to deploy advanced engineering models [2, 3] but lack deep
domain knowledge, while domain experts possess critical insights but are non-experts in modeling.
To bridge this gap, the analyst requires both (i) advanced models to design robust solution
architectures and (ii) simple language to interact effectively with diverse non-expert stakeholders [4].
Al capabilities (such as LLMs and agentic workflows) can directly support this knowledge elicitation
and validation process [5].
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Figure 1: Business process analysis for improvement.
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Goal
The primary objective of this project is to design and validate a tutorial for analysts (both junior and
senior experts in business process modeling) on a structured method to elicit domain knowledge
required for process and system improvement [6].
The process follows structured WinWin iterations [6] comprising:
1. Aninitial meeting with the sponsor to determine the scope of work.
2. Focus on a use case selected with key performance indicator (KPI) pain points [8, 9].
3. lterative procan.do Business Intelligence (PBI) [6] with liability shifting for the use case.
4. Scenario modeling [7] for determining the best next steps.
Key operational activities include:
e Questionnaires: Design questionnaires for sponsors and domain experts.
e Analyst Modeling: Developing formal solution architecture models (as-is and to-be).
e Stakeholder Collaboration: Work sessions with sponsors and domain experts.
e Reporting: Delivering iteration reports to the sponsor and domain experts.

lllustrative Use Cases
To ensure grounding in practical application, candidate projects can explore one or more of the
following domains:
1. Business Process Improvement: Improve production, service provision, teaching, or
administration processes using business process performance models and data analysis.
2. DevOps for Software-Intensive Systems: Enhancing software development workflows as well
as software operation and maintenance processes.
3. TU Racing Team Applications: Optimizing co-engineering processes (e.g., coordination and
scheduling of high-volume simulations) and driverless electric racing car performance.

Tasks
As a Software Engineering or Information Systems Engineering thesis project, the tasks involve:
e Questionnaire Design: Designing and validating questionnaires for sponsors and domain
experts based on literature inputs [1, 6, 8, 9].
e Analyst Modeling: Designing and validating effective models for the analyst based on
procan.do Business Intelligence etc. [3, 4, 5, 6, 7].
e Al Solution Architecture: Designing solution architectures evaluating key Al solution options,
including LLM/prompting, agentic workflows, and Al training [5].
¢ Non-Expert Method Design: Designing and validating accessible models and methods that
operate effectively when interacting with non-experts in modeling [4, 9, 10, 11].
e Reporting Options: Designing and validating communication and reporting options to convey
analysis results to project sponsors and stakeholders [1, 2, 3].
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Expertise

This project offers students an opportunity to check their existing capabilities and build skills across:
e Business process modeling
e Solution architecture modeling
e Al solution implementation options (LLMs, prompts, agentic workflows, Al training)

For this topic, a set of skills is recommended (at least two are mandatory).
e Software development, testing and quality assurance.
e LLMs and Al agents: prompting, tool use, MCP, and agentic workflows.
¢ Interest in Software and systems engineering modeling standards (e.g., UML, IDEFO, SysML)
¢ Interest in Al-driven process improvement.

References

[1] Di Ciccio, C., Marrella, A., & Russo, A. (2015). Knowledge-intensive processes: characteristics,
requirements and analysis of contemporary approaches. Journal on Data Semantics, 4, 29-57.

[2] Schrger, C., Kruse, F., & Gémez, J. M. (2021). A systematic literature review on applying CRISP-DM
process model. Procedia Computer Science, 181, 526-534.

[3] Leveson, N. G. (2016).Engineering a safer world: Systems thinking applied to safety. The MIT
Press.

[4] Biffl S., Musil J. "Problem Analysis in Simple Language with System Impact Architecture Modeling
(SIAM)", Presentation at the Int. Conf. Software Quality Days 2026 (SWQD 2026), Vienna, Austria,
20.5.2026.

[5] Lazarevic V. (2026) KIWA - Process Understanding and Improvement with Al. BSc Thesis, TU Wien.
[6] Biffl, S., Marhold, K., Musil, J., Meixner, K. (2026) Business intelligence for value-based process
and systems engineering and operation with procan.do. In: Business Intelligence for Multi-Domain
Systems Engineering and Operation. Springer. > Section 5.2.x

[7] Biffl, S., Bein, T., Kropatschek, S., Meixner, K., Lider, A. (2026) SIAM DSL: Accessible Structured
Text for Bridging the Architecture-Impact Gap in Cyber-Physical Production Systems. WiPiEC Journal
Vol. 12, No. 2.

[8] Newrzella, S. R., Franklin, D. W., & Haider, S. (2022). Methodology for digital twin use cases:
Definition, prioritization, and implementation. leee Access, 10, 75444-75457.

[9] Martins, M. C., Rocha, L. E. C., Romao, L. C., Kudo, T. N., Kalinowski, M., & Bulcao-Neto, R. D. F.
(2025). DIP-Al: A Discovery Framework for Al Innovation Projects. arXiv preprint arXiv:2510.18017.
[10] Pfister, R. A., & Eppler, M. J. (2012, July). Paths to success: A sketch-based creativity technique
for individuals and teams. In 2012 16th International Conference on Information Visualisation (pp.
337-342). IEEE.

[11] De Bono, E. (2015). Serious creativity: How to be creative under pressure and turn ideas into
action. Random House.

[12] Wohlin, C., Runeson, P., Host, M., Ohlsson, M. C., Regnell, B., & Wesslén, A. (2024).
Experimentation in Software Engineering (Vol. 236). Springer.



https://iris.uniroma1.it/bitstream/11573/667226/1/DiCiccio_Knowledge-Intensive-Processes_Preprint_2015.pdf
https://iris.uniroma1.it/bitstream/11573/667226/1/DiCiccio_Knowledge-Intensive-Processes_Preprint_2015.pdf
https://library.oapen.org/bitstream/handle/20.500.12657/26043/1/1004042.pdf
https://library.oapen.org/bitstream/handle/20.500.12657/26043/1/1004042.pdf
https://tucloud.tuwien.ac.at/index.php/s/rtzrJTCtcknHc2o
https://tucloud.tuwien.ac.at/index.php/s/rtzrJTCtcknHc2o
https://tucloud.tuwien.ac.at/index.php/s/t2P6fLkNJ23okpy
https://tucloud.tuwien.ac.at/index.php/s/t2P6fLkNJ23okpy
https://wipiec.digitalheritage.me/index.php/wipiecjournal/article/view/148
https://wipiec.digitalheritage.me/index.php/wipiecjournal/article/view/148
https://ieeexplore.ieee.org/iel7/6287639/6514899/09830728.pdf
https://ieeexplore.ieee.org/iel7/6287639/6514899/09830728.pdf
https://arxiv.org/pdf/2510.18017
https://ieeexplore.ieee.org/iel5/6294526/6295778/06295835.pdf?casa_token=dqNmxGXfn-EAAAAA:HTBuNyn3qe_pP1HbrmfBWPMFi57DJmTlVOBiT09o5VWaCwM6fuQ3BOguKN5sgs6oZXc40whVCWk
https://ieeexplore.ieee.org/iel5/6294526/6295778/06295835.pdf?casa_token=dqNmxGXfn-EAAAAA:HTBuNyn3qe_pP1HbrmfBWPMFi57DJmTlVOBiT09o5VWaCwM6fuQ3BOguKN5sgs6oZXc40whVCWk
https://books.google.at/books?hl=de&lr=&id=vsz3BQAAQBAJ&oi=fnd&pg=PT3&dq=serious+creativity+de+bono&ots=OaiGK8meiJ&sig=-bnRd8nd7RY8WTikFnzM0DJuszw&redir_esc=y
https://books.google.at/books?hl=de&lr=&id=vsz3BQAAQBAJ&oi=fnd&pg=PT3&dq=serious+creativity+de+bono&ots=OaiGK8meiJ&sig=-bnRd8nd7RY8WTikFnzM0DJuszw&redir_esc=y
https://link.springer.com/book/10.1007/978-3-662-69306-3

