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Log Analysis at Paranal

ESO mission: 

To design, build and operate advanced ground-based 

observatories, and to foster international collaboration 

for astronomy.

- We use world class, complex machines 

- Our telescopes and instruments are prototypes (low TRL)

- Our operational data is unique

Knowledge must be managed in-house

What we do
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Wikipedia: Log analysis is an art and science seeking to 

make sense of computer-generated records

- SW Logs are a type of telemetry data produced during 

the operation. 

- Written in natural language for human consumption.

- Used in: 

Observation execution 

Technical troubleshooting

Performance analysis

Commissioning activities

Why Software Log Analysis?
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Logs at LS/Paranal
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Key Analysis Techniques

Statistical methods

Machine learning algorithms

Natural Language Processing (NLP)

Pre-processing

- Cleansing: remove bad 

traces

- Tokenization (equivalent to 

stemming, etc, in NLP)

- Vocabulary generation

Event Representation

- Time series

- Tokens

- Bag of Words (BoW)

- One Hot BoW

- Embeddings

- Graphs

Technique

- Time series analysis

- Naive Bayes

- Cluster detection:

- K-Means

- DBScan

- SVM

- T-SNE

- UMAP

- Topic Modelling

- LDA

- Deep Learning 

- Autoencoders

- Transformers

- Sequence Detection



Log Analysis at Paranal 

Log Libraries

ELIANA
https://github.com/paranal-sw/eliana

Open Source (BSD-3 License)

Event Log and Incident Analysis

Dataset generator class based on Pandas, log tokenizer, statistical 
anomaly detection modules.

ELIANA-VLT
https://scgitlab.sc.eso.org/jgil/eliana-vlt 

Privative version of ELIANA

Fine tunned for VLTSW

Base for several MSE analysis and tools

Public Dataset
https://huggingface.co/datasets/Paranal/parlogs-observations

Curated dataset of VLTI observations 

Six months of 2019, VLTI subsystems and AT logs

Successfully used with students and researchers

https://github.com/paranal-sw/eliana
https://scgitlab.sc.eso.org/jgil/eliana-vlt
https://huggingface.co/datasets/Paranal/parlogs-observations
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Tokenizer: Log Colorizer
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Model: Strange Log
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Model: Flood detector
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Daily Support Analysis Tool
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Tool: Explain an Observation
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Tool: Suspicious Logs
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Experiments: Generative Log Predictor 

Transformer (gLPT)
Two transformer-encoder 
layers

Input and hidden 
dimensionality: 200

Deep-learning framework: 
PyTorch

Azure - Machine learning 
studio

Masking tokens learning 
objective with cross-entropy 
loss

Specifications, times and estimated cost for training 200 epochs 
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Collaborations
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Open Opportunities

1. Support open source framework for Event Log and 

Incident Analysis (ELIANA)

Benefits: Baseline for tool development and external collaborations 

Effort: Low, based on roadmaps

2. REST microservice architecture for diagnostic 

information. 

Benefits: First step to agentic operation. 

Effort: Medium, data engineering skills

3. Integrated diagnose framework that suggest specific 

actions based on multiple sources and sympthoms.

Benefits: Mix context to reach prescriptive analysis. Leverages 

LLMs.

Effort: Medium, depending on size of MVP.
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THANK YOU!

Juan Pablo Gil  – jgil@eso.org


	Sección predeterminada
	Slide 1: ANID IDEA I+D 2026
	Slide 2: What we do
	Slide 3: Why Software Log Analysis?
	Slide 4: Logs at LS/Paranal
	Slide 5: Key Analysis Techniques
	Slide 6: Log Libraries
	Slide 7: Tokenizer: Log Colorizer
	Slide 8: Model: Strange Log
	Slide 9: Model: Flood detector
	Slide 10: Daily Support Analysis Tool
	Slide 11: Tool: Explain an Observation
	Slide 12: Tool: Suspicious Logs
	Slide 13: Experiments: Generative Log Predictor Transformer (gLPT)
	Slide 14: Collaborations

	5. Conclusions
	Slide 15: Open Opportunities
	Slide 16: THANK YOU!   Juan Pablo Gil  – jgil@eso.org   


