
Computing 
solutions at 
EP-NU



How computing infrastructure 
evolved at CERN?
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Cloud 
computing
Cloud computing is the delivery of 
on-demand computer system 
resources, as data storage 
or computing power, without direct 
active management by the user.
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Computing 
possibilities at 
CERN
Focused on EP-NU resources for high 
intensive computing. 



Computing resources
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CERN Virtualization

OpenStack allows users to create 
on-demand Virtual Machines on 
the CERN cloud infrastructure.
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GPU resources on 
OpenStack

Clusters in the CERN cloud 
container service have built-in 

support to detect and configure 
NVIDIA GPUs.
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Kubeflow (Kubernetes)

Is designed to make 
running Machine 
Learning workflows on 
Kubernetes clusters simpler and 
more coordinated
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EP-NU Techlab

Physical server with 4  
NVIDIA GPUs
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1. CERN 
OpenStack
EP-NU Stack: 
https://openstack.cern.ch/project/

https://openstack.cern.ch/project/


CERN OpenStack
OpenStack allow us 
to create Virtual 
Machines (VM) on-
demand using one 
of the CERN 
operative system 
images or your own 
image. 

Tutorial: 
https://clouddocs.web.cern.ch/index.html
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EP-NU custom 
image with some 
common tools 
included

https://clouddocs.web.cern.ch/index.html
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2. GPU services on 
OpenStack
EP-NU Stack: 
https://openstack.cern.ch/project/

https://openstack.cern.ch/project/


CERN OpenStack
We have been 
granted with ONE
GPU instance on 
OpenStack 

⬡ Access is granted 
by e-group: 

epnu-comp

⬡ Self-subscription 
policy
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No graphical environment. 

⬡ Access through ssh

⬡ Use virtual environments for python 
developments



CERN OpenStack
We have been 
granted with ONE
GPU instance on 
OpenStack 

⬡ Reserved to the 
most exotic
computing tasks

⬡ Shared resource. 
Pay attention to 
others’ work!
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3. Kubeflow
CERN Machine Learning platform: 
https://ml.cern.ch*

*The service is still in an experimental stage.

https://ml.cern.ch/project/


⬡ Kubeflow is a 
machine learning 
framework that 
easy the common 
machine learning 
workflow in a 
kubernetes
environment. 

Kubeflow
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More details on Dejan’s talk: https://indico.cern.ch/event/961276

https://indico.cern.ch/event/961276


⬡ Advance features:
∙ Various Frameworks 

∙ Tensorflow, PyTorch, 
MPI 

∙ Jupyter Notebooks 
∙ Machine Learning Pipelines
∙ Katib - Hyper-parameter 

Optimization
∙ KALE - Notebooks to 

Pipelines or Katib
∙ Fairing - High level API

Kubeflow

19
Kubeflow documentation: https://www.kubeflow.org/docs/about/kubeflow/ Live demo: https://ml.cern.ch

https://www.kubeflow.org/docs/about/kubeflow/
https://ml.cern.ch/


4. EP-NU techlab
server



The server was hosted 
at CERN Computing 
center. The server is 
working however it 
reached its end of life 
(in terms of warranty).

We will place it in a rack 
borrowed from EP-DT-DI

EP-NU Techlab server
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Thanks!
Any questions?

?


