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INTRODUCTION
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What is logging in software engineering?

4

Logging code System in 
production

Log messages

★ Common practice in software engineering is to record runtime system information.

logging.info("Training accuracy {:.2f}" .format(accuracy))

Verbosity Level Static Message Dynamic Variable

2022-02-01 16:10:08 INFO Training accuracy 0.79



Why logging is important?
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★ log is often used for various tasks in software maintenance and operations.

Log messages

Debugging Performance 
Analysis

Monitoring Anomaly 
detection



Is logging within applications challenging?
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Too much : runtime overhead, 
storage overhead, too many 
trivial logs.

Too little: missing important 
information, increasing the 
difficulty for problem diagnose



From traditional application to ML-based application
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Challenge when developing ML-based application.
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❖ Data drift

❖ Reproducibility of results

❖ Overfitting

❖ Monitoring and Logging



Research objectives

★ Understand logging practices in ML-based applications.

★ Compare ML logging with traditional logging.

★ Explore the motivation behind logging in ML-based projects.



RELATED WORK AND 
CONTRIBUTIONS
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Characterizing logging practice in traditional application.

★ Logging practice is widely studied in traditional software.



Augmenting logging decisions using AI.

★ Using AI algorithms to helps developers in their logging decisions.



STUDY DESIGN
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Empirical Study
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Replication package
Try it out!

502

31



RESEARCH QUESTION
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Four research questions.

★ RQ1: What are the characteristics of logging practices in ML-based software?

★ RQ2: What are the most commonly used ML-specific logging libraries in ML-based 

applications?

★ RQ3: Which phases of the ML pipeline are more prone to logging?

★ RQ4: Why do ML practitioners use logging in ML-based applications?
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RESULTS AND 
FINDINGS
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RQ1: What are the characteristics of logging practices in 
ML-based software?
Result (1): Prevalence of Logging in ML vs. Traditional Applications
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Metric: 
Log density = SLOC/NL

Finding 1: Our study reveals that logging practices in ML-based applications 
are less prevalent compared to traditional software systems.



RQ1: What are the characteristics of logging practices in 
ML-based software?
Result (2): Logging libraries types.
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Finding 2: 
● Traditional applications primarily rely on general logging libraries.
● ML-based applications use a combination of ML-specific and general logging 

libraries.

60% of 31 
practitioners



RQ1: What are the characteristics of logging practices in 
ML-based software?
Result (3): Log levels in ML vs Traditional application
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Finding 3: Info and warn log levels are the most commonly used in ML-based 
applications.

❖ Logging model parameters, 
performance (INFO)

❖ Data inconsistencies (Warning)



RQ2: What are the most commonly used ML-specific logging 
libraries in ML-based applications?
Result (1): Most Common ML-Specific Libraries

21

Finding 3: The most commonly used ML-specific logging libraries are
MLflow, TensorBoard, Neptune, and Weights & Biases.

❖ These libraries are designed to handle the unique 
requirements of ML logging, including performance 
metrics, model hyperparameters, and experiment 
tracking.



RQ3: Which phases of the ML pipeline are more prone to logging?
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Finding 3: All five phases of the entire ML pipeline contain logging statements. 
However, the model training phase has the largest proportion of logging statements and 
the model deployment phase has the smallest proportion of logging
statements.

❖ Model training: need for extensive 
experimentation and configuration adjustments.

❖ Model Deployment:  monitoring inference 
performance and detecting anomalies.



RQ4: Why do ML practitioners use logging in ML-based applications?
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Finding 4: ML practitioners use logging statements to record important information in 
data management (e.g., recording the data format in data collection), model management 
(recording the hyperparameters in model training), and configuration management (e.g., 
recording the used resources or libraries).



CONCLUSIONS
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