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Kraken Storage Agent
An AI agent to mitigate Lustre system overusage issues

Smart HPC
Sophie Willemot, Ludovic Mustière, Laëtitia Anton, Sébastien Gougeaud
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Use case: monitoring the storage system
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Before Kraken Storage

An administrator receives an alert
■ need to analyse changelogs
■ check the current status of the filesystem
■ often post-mortem
■ find the best course of actions and apply it

Monitoring changelogs is fastidious and 
time consuming
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Emergence of agentic AI

Agentic AI are autonomous agents able to
■ understand long-term goals
■ develop advanced strategies
■ execute complex workflows

Using Chain of Thought (CoT) technique
■ simulate human-like reasoning
■ accurately solve multistep problems
■ attention to detail
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Architecture of Kraken Storage Agent

Specialized storage agent
■ perception

■ previous alerts analysis
■ current status of the FS

■ reason
■ jobs priority
■ event types custom answer
■ combined user changelogs

■ output
■ put one or more jobs into quarantine
■ alert the concerned users

Implementation requirements
■ data changelogs
■ specialized reasoning or agentic LLM



Disposition : Comparaison

30/09/2025Kraken Storage Agent 7

Lustre changelogs generation

Create replayable scenarios to train and 
test the model on synthetic data
■ one CSV file per job
■ job timestamps are randomized
■ merge any number of jobs together to 

create custom scenarios

Parameters for a job
■ user id, job id, number of occurences, 

event pattern, start, end...
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What to do with a LLM?



Disposition : Titre et contenu

30/09/2025Kraken Storage Agent 9

What to do with a LLM?
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■ Based on Devstral Small from Mistral
■ agentic LLM for software engineering tasks
■ 24B parameters
■ 128k context window
■ Apache 2.0 license
■ 4-bit quantization

■ 5-shot learning with custom CoT
■ 5 descriptive use cases 

■ Fast inference model
■ model loading time ~2min
■ total time to solve the problem ~45sec
■ 2 GPU NVIDIA A100 (40GB RAM)
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Methods & Performance
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Demo 1 –Targeted job
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Demo 1 –Targeted job

User: I received an alert related to Lustre changelogs. 
Please determine what the problem is and how to fix it.

Assistant: Need to review previous alerts to retrieve the details.
Tool: get_last_alerts({'seconds': 10}) 

-> [('1750752084.6040907', '[MAX_01CREAT]')]

Assistant: Need to get the precise number of 01CREAT.
Tool: get_types_count({'seconds': 10})
-> {'01CREAT': 134, '02MKDIR': 10, '11CLOSE': 26}

Assistant: Need to target the jobs responsible of 01CREAT. 
Tool: get_jobs_count_by_type({'seconds': 10, 'event_type': '01CREAT'})
-> {'i10000001': 9, 'i10000007': 111, 'i10000008': 14}

Assistant: Need to retrieve the threshold for the 01CREAT operation.
Tool: get_jobs_count_by_type({'threshold_name': 'MAX_01CREAT'}) 
-> 50

Assistant: Some jobs exceeded the threshold. Need to retrieve the ID of each 
user for each job.
Tool: get_user_by_jobs({'jobs': ['i10000007']}) 
-> {'i10000007': '0007'}

Assistant: Preparing email to be send to the user. 
The email should contain information about the 
user's job, the cause of the alert, ways to optimize 
resource utilization, and instructions on how to 
contact us for further assistance.
Below is the message for user 0007: […]

Summary of actions taken:
To resolve the alert, I proceeded as follows:
1. Retrieve the alert and any existing alerts: 

There is only one alert, MAX_01CREAT.
2. Identify the job(s) responsible for the alert: 

One job is responsible: i10000007.
3. Identify the user(s) linked to the jobs: 

One user is linked to the job: [0007].
4. Send an email to the user to warn him about 

the dangerous behavior of his job.

Thinking and tools call Final results
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Demo 2 –Targeted user

User: I received an alert related to Lustre changelogs. 
Please determine what the problem is and how to fix it.

Assistant: Need to review previous alerts to retrieve the details.
Tool: get_last_alerts({'seconds': 10}) 

-> [('1750752100.0', '[MAX_02MKDIR]')]

Assistant: Need to get the precise number of 02MKDIR.
Tool: get_types_count({'seconds': 10})

-> {'01CREAT': 11, '02MKDIR': 112, '07RMDIR': 4}

Assistant: Need to target the jobs responsible of 02MKDIR. 
Tool: get_jobs_count_by_type({'seconds': 10, 'event_type': '02MKDIR'})

-> {'i10000056': 35, 'i10000083': 46, 'i10000072': 31}

Assistant: Need to retrieve the threshold for the 02MKDIR operation.
Tool: get_jobs_count_by_type({'threshold_name': 'MAX_02MKDIR'}) 
-> 50

Assistant: No job exceeds the threshold. Try to target some users.
Tool: get_user_by_jobs({'jobs': ['i10000056','i10000083','i10000072']}) 

-> {'i10000056': '0041', 'i10000083': '0045', 'i10000072': '0045'}

Assistant: A user is targeted because the sum of 
the operations of these jobs is greater than the 
threshold. Preparing emails to be send to the 
users. Each email should contain information 
about the user's job, the cause of the alert, ways to 
optimize resource utilization, and instructions on 
how to contact us for further assistance.
Below is the message for user 0045: […]

Summary of actions taken:
To resolve the alert, I proceeded as follows:
1. Retrieve the alert and any existing alerts: 

There is only one alert, MAX_02MKDIR.
2. Identify the job(s) responsible for the alert: 

No responsible job.
3. Identify the user(s) linked to the jobs: 

One user is linked to the jobs: [0045].
4. Send an email to the user to warn him about 

the dangerous behavior of their jobs.

Thinking and tools call Final results
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Demo 3 –Quarantined jobs

User: I received an alert related to Lustre changelogs. 
Please determine what the problem is and how to fix it.

Assistant: Need to review previous alerts to retrieve the details.
Tool: get_last_alerts({'seconds': 10}) 
-> [('1750752010.685263 ', '[MAX_01CREAT]')]

Assistant: Need to get the precise number of 01CREAT.
Tool: get_types_count({'seconds': 10})
-> {'01CREAT': 50}

Assistant: Need to target the jobs responsible of 01CREAT. 
Tool: get_jobs_count_by_type({'seconds': 10, 'event_type': '01CREAT'})
-> {'i100000100': 15, 'i10000091': 21, 'i10000092': 9, 'i10000093': 5}

Assistant: Need to retrieve the threshold for the 01CREAT operation.
Tool: get_jobs_count_by_type({'threshold_name': 'MAX_01CREAT'}) 
-> 50

Assistant: Need to retrieve the ID of each user for each job.
Tool: get_user_by_jobs({'jobs': ['i10000001', 'i10000007']}) 
-> {'i100000100': '0010', 'i10000091': '0001', 'i10000092': '0002', 'i10000093': 
'0003'}

Assistant: Impossible to target a user. Jobs must be quarantined until the alert is 
resolved.
Tool: ban_jobs_by_id({'jobs': ['i10000091']})

Assistant: The jobs have been successfully 
quarantined.

Summary of actions taken:
To resolve the alert, I proceeded as follows:
1. Retrieve the alert and any existing alerts: 

There is only one alert: MAX_01CREAT.
2. Identify the job(s) responsible for the alert: 

No responsible job.
3. Identify the user(s) linked to the jobs:

No users are linked to the jobs.
4. Quarantine job(s) responsible for operations 

until they fall below the threshold:
One job has been quarantined: i10000091.

Thinking and tools call Final results
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■ Fine-tuning the model for improved performance
■ Low-Rank Adaptation (LoRA) training
■ Unsloth framework

■ Diversifying scenarios to enhance robustness

■ Expanding tool-calling with additional integrations

■ Leveraging real-world data for validation and scalability
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How to improve our agent
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Beyond Lustre changelogs
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Kraken
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■ Our storage agent is able to mitigate Lustre system overusage issues
■ specialized tool-calling agent
■ few-shot learning using 5 examples in the prompt
■ simple scenarios can be resolved under a minute

■ Improvements can be made
■ fine-tuning with new scenarios
■ use of real data
■ improve the tool API

■ Our storage agent is part of Kraken, our agentic AI that aims to help managing the entire HPC 
computing center 
■ a main agent will decompose and distribute the tasks to be solved
■ one or more specialized agent per computing center component
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Conclusion



Disposition : FIN Gris

Questions?
sophie.willemot@cea.fr
ludovic.mustiere2@cea.fr
sebastien.gougeaud@cea.fr
thomas.leibovici@cea.fr
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