
Stochastically Known Logs
Avigdor Gal

Faculty of Data & Decision Sciences

Technion – Israel Institute of Technology



The Machine Take on Things



The Machine Take on Things



The Machine Take on Things



One More Example for the Road

A. Senderovich, A. Rogge-Solti, A. Gal, J. Mendling, and A. 

Mandelbaum, “The road from sensor data to process instances via 

interaction mining,” in Advanced Information Systems Engineering, S. 

Nurcan, P. Soffer, M. Bajec, and J. Eder, Eds. Cham: Springer 

International Publishing, 2016, pp. 257–273.



What’s Stochastic in Stochastic Processes?

I. Cohen and A. Gal, “Uncertain process data with probabilistic knowledge: Problem characterization and challenges,” Proceedings of the International Workshop 

Problems21, collocated with the 19th International Conference on Business Process Management BPM 2021, Italy, published in CEUR

Workshop Proceedings, vol. 2938, pp. 51–56, 2021.



Stochastic Logs: what does it Mean?



Probabilistic Databases

• Tuple-level semantics

• Attribute-level semantics:
• Independence selection of values from a distribution.

• Possible world semantics:
• The likelihood of each possible world is given by the 

product of marginal probabilities of tuples’ selections.

• More complex models exist

M. Weidlich, “Database systems and process management – a call for a closer look,” in Business Process Management - 21st International Conference, BPM 2023, Utrecht, 

The Netherlands, September 11-15, 2023, Proceedings, ser. Lecture Notes in Computer Science, C. D. Francescomarino, A. Burattin, C. Janiesch, and S. Sadiq, Eds., vol. 

14159. Springer, 2023. [Online]. Available: https://doi.org/10.1007/978-3-031-41620-0



A quick illustration



Probabilistic Databases: a Model for 
Stochastic Logs

• Log as a probabilistic relation

• Possible world semantics assists in creating deterministic logs from 
stochastic ones:
• What’s the motivation?

• Pros and Cons

• Independence assumptions:
• Activity independence?

• Trace independence?



What are my options?

Encapsulate Expose



Stochastic Log Encapsulation

• Stochastic on the inside, 
deterministic on the outside

• Trace Recovery from 
Stochastically Known Logs

• Attend the “Fresh View on 
Process Data” session at 16:00



Stochastic Log Exposure: the Selection Game

• Recall possible worlds

• The right log for the job

• Top-K logs:
• a ranked list of the K logs with the highest probabilities. 

• Recursive definition:
• the top ranked log is a log with the highest probability 

• i-th highest ranked log is the top ranked log that is

different from the i − 1 logs that preceded it in at 

least one element

• What’s the point in having top-K logs?

• Computation



Encapsulate or Expose: Pros and Cons

Encapsulate Expose

Informativeness

Back compatibility

Computation

Complexity

End-user orientation



Challenges

• Are all uncertatinties born equal? Should we treat sensor limited 
accuracy similarly to machine learning prediction indecisiveness?

• Probabilistic information acquisition 

• End user stochastic orientation

• Data dependencies? 

• Other representations: fuzzy set theory

• Performance: # possible worlds explode



Final notes

• Growing interest


