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Helix Nebula Science Cloud
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Helix Nebula Science Cloud

● Common cloud platform for European research 

community
○ Collective effort by 10 research organisations 

(Buyers Group)

● Bringing together

○ Research organisations
○ Data Providers
○ Public funded e-infrastructures
○ Commercial cloud providers

3Credit: Joao Fernandes (CERN)



Procurers CERN, CNRS, DESY, EMBL, ESRF, IFAE, INFN, KIT, STFC, SURFSara

Experts: Trust-IT & EGI.eu

IaaS services supporting many different use cases in hybrid cloud mode:

→ Private data centers

→ Commercial cloud providers

→ GEANT network and EduGAIN and Elixir AAI
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HNSciCloud Pre-Commercial Procurement

Identity management

Network

Cofunded via H2020 Grant Agreement 687614

Total procurement budget > 5.3M€

Credit: Joao Fernandes (CERN)
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●Analysis of 
requirements

●Current market offers
●Relevant standards
●Build stakeholder group
●Develop tender material

Project phases

Preparation Phase Design Phase Prototype Phase Pilot Phase

Tender
Jul’16

Call-off
Feb’17

Call-off
Dec’17

We are 
here

January
2016

December
2018

Each step is competitive - only contractors that 
successfully complete the previous step can bid in the next.



Cloud Providers

→ T-Systems
      IaaS based on OpenStack

→ RHEA
      IaaS based on CloudStack (provided by Exoscale)

6Credit: Joao Fernandes (CERN)



PIC (IFAE) @ HNSciCloud
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Use Cases

MAGIC

→ MARS to get SuperStar output out of Star input data
→ Reading data from PICs storage system, computing to get the desired
     output and uploading it again to PIC storage system

CTA

→ Integrate cloud resources with DIRAC to run jobs seamlessly

HTCondor (not planned initially)

→ Take advantage of the resources and test an extension of
     our HTCondor cluster transparently with a public cloud
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Use Case: MAGIC
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Use Case: MAGIC

1. Launch VM, install and start the docker service via cloud-init
2. Load MAGIC Mars container via HTTPS from PICs MAGIC dCache filesystem
3. Run as many containers as dates given as an argument, each of them running 

the following steps:
a. Set environment for ROOT and MARS software
b. Download date files to be processed via HTTPS
c. Prepare directories and file structure to run the software
d. Run the superstar script created at PIC
e. Upload output data to a rw endpoint via HTTPS to MAGIC filesystem

4. Shut down the VM

   → Every server had CollectD installed to understand the behaviour of the process
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Use Case: MAGIC

5VM test runs · 5 jobs per VM · 2vCPU and 4GB RAM per VM · ~ 2h 20m avg



12Thanks to: Nadine Neyroud and Luisa Arrabito (IN2P3)

Use Case: CTA



13Thanks to: Nadine Neyroud and Luisa Arrabito (IN2P3)

Use Case: CTA

● Using VMDIRAC module for transparent integration

○ Direct integration with OpenStack (OTC) and Libcloud (Exoscale)

○ Clouds are just seen as additional sites

○ Jobs behave as standard DIRAC grid jobs

● Three companies tested

○ Main tests with OTC

● Functional tests in 2017

● Scalability tests in 2018

○ 250 VMs: 4 vCPUs, 8 GB RAM (Memory errors)

○ 60 VMs: 4 vCPUs, 32 GB RAM
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Use Case: HTCondor
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Use Case: HTCondor

● Configured an IPSec tunnel from OTC network to PICs firewall
● Defined a new IP range in OTC cloud and added it to PICs DNS
● Machines are configured using PICs puppet 
● IP range added to HTCondor security configuration
● Worker Node property added to route jobs to OTC machines

○ WN_property=”otc” → remote_queue=”otc”
○ We could avoid this, but it’s useful for job monitoring

● ATLAS (July’18) and CMS (Sept’18) sending jobs normally
○ ATLAS started sending simulation jobs to increase job efficiency

  33 VMs | 8 vCPUs (Intel XeonGold 6151 @ 3.00GHz · 184.94 HS06) · 32 GB · CentOS7
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What have we learned?

● It has been interesting to see different research disciplines requirements

● Extra work was needed to adapt ourselves to every different provider

○ 4 initial providers

○ First time working with cloud providers, having to learn about cloud 

environment tools

● A lot of collective effort, meetings, travels, documentation to get to the final 

stages → Important and useful

● Very useful for peak needs

Project conclusions will be available at the end of the year.
Public session will be held at CERN on 29 November 2018

Webcast and more info: www.hnscicloud.eu

http://www.hnscicloud.eu
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V. Acín, J. Delgado, C. Acosta, F. López, E. Planas, J. Casals
… and the rest of the services team at PIC

Thanks to:
Nadine Neyroud and Luisa Arrabito (IN2P3)

João Fernandes and the rest of HNSciCloud Buyers Group
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