
FAIR research data with NOMAD
Operating NOMAD: A FAIR data service on the MPCDF 

HPC Cloud with Kubernetes
Markus Scheidgen
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Agenda

■ ndfi, FAIRmat, and NOMAD

■ Why kubernetes

■ NOMAD at the HPC Cloud

■ From commit to deployment

■ Application monitoring
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What are nfdi / FAIRmat / NOMAD

NOMAD

FAIRmat

nfdi nfdi: Nationale Forschungsdaten Infrastructure, link
(national research data infrastructure)

FAIRmat: nfdi consortium for FAIR materials science 
data, link
(FAIR: findable, accessible, interoperable, re-usable)

NOMAD: a web-based service and software for 
managing FAIR materials science data, link
FAIRmat uses NOMAD to build a federated 
infrastructure of connected NOMAD installations

https://www.nfdi.de/
https://www.fairmat-nfdi.eu/fairmat/
https://nomad-lab.eu/
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NOMAD processing

app

load balancer

worker

task queue

mongodb elasticsearch

homepagekeycloak

jupyterhub

notebook
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NOMAD on the HPC Cloud
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From Commit to 
Deployment
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Elasticstack

https://cloud.nomad-lab.eu/prod/kibana/app/dashboards#/view/481b89d0-227f-11ef-b212-4b7fb01fd62e?_g=(refreshInterval%3A(pause%3A!t%2Cvalue%3A60000)%2Ctime%3A(from%3A'2024-02-01T13%3A47%3A07.092Z'%2Cto%3Anow))
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Structlog
1. logger = get_logger(
2.   __name__,
3.   api="upload")
4.
5. @app.get
6. def get_upload(upload_id):
7.   try:
8.     with timer:
9.        ...

10.     logger.info(
11.         'returned upload' ,
12.         upload_id=upload_id,
13.         exec_time=timer.time)
14.   except e:
15.       logger.error(
16.           'exception',
17.           exc_info=e,
18.           upload_id=upload_id)

1. {
2.   "nomad.service" : "app",
3.   "nomad.deployment" : "staging",
4.   "nomad.version" : "v1.3.5+dev324" ,
5.   "logger_name": "nomad.api.v1" ,
6.   "nomad.api": "upload"
7.   "event": "upload returned" ,
8.   "level": "INFO",
9.   "timestamp": "2024-09-05 23:01:59" ,

10.   "nomad.exec_time": "263",
11.   "nomad.upload_id": "cFbsKmZJTUWNMMBDNnaF2g"
12. }

1. {
2.    "nomad.service" : "app",
3.    "nomad.deployment" : "staging",
4.    "nomad.version" : "v1.3.5+dev324" ,
5.    "logger_name": "nomad.api.v1" ,
6.    "nomad.api": "upload"
7.    "event": "exception",
8.    "level": "ERROR",
9.    "timestamp": "2024-09-05 23:01:59" ,

10.    "exception_hash": "T5aY7o_IS8SAEAqgyW0GKw",
11.    "exception_trace": "...",
12.    "nomad.upload_id": "cFbsKmZJTUWNMMBDNnaF2g"
13. }
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Summary

■ “easy” orchestration and scaling to create a complex service 

■ automated pipelines from commit to deployment

■ monitoring an application on millions of logs
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Questions?
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NOMAD Links

■ homepage – nomad-lab.eu
■ central NOMAD service – https://nomad-lab.eu/prod/v1

■ NOMAD Dokumentation 
■ installing Oasis
■ schemas and ELNs

■ Tutorials and videos
■ NOMAD Oasis tutorial video playlist
■ Publishing, Exploring, API video playlist
■ All FAIRmat tutorials

■ NOMAD forum
■ NOMAD’s main gitlab (and github)
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https://nomad-lab.eu
https://nomad-lab.eu/prod/v1/staging
https://nomad-lab.eu/prod/v1/staging/docs/index.html
https://nomad-lab.eu/prod/v1/staging/docs/oasis.html
https://nomad-lab.eu/prod/v1/staging/docs/schema/introduction.html
https://www.youtube.com/playlist?list=PLrRaxjvn6FDXqfEz1rDWvbGkzMBm7afsl
https://www.youtube.com/playlist?list=PLrRaxjvn6FDU5Hy3ohE4OH4b3GdH0S3zO
https://www.fairmat-nfdi.eu/fairmat/outreach-fairmat/tutorials-fairmat
https://matsci.org/c/nomad/32
https://gitlab.mpcdf.mpg.de/nomad-lab/nomad-FAIR
https://github.com/nomad-coe

