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OpenStack Magnum on the
CERN production cloud
Providing 2,000 users a self-service cloud that
stands up to “extreme computing.”

 
Nicole
Martinelli
April 21, 2016

European particle physics laboratory CERN is on a mission to
push the boundaries of knowledge in physics. Tim Bell, CERN
infrastructure manager and OpenStack board member, recently
brought to light another kind of innovation the research lab is
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brought to light another kind of innovation the research lab is
fronting.

“My first bays [are] running on CERN production cloud with
Magnum,” he reported on OpenStack Successes.

The goal of using the OpenStack API service was to provide
“agnostic container orchestration” for its 2,000 users as they
crunch numbers in the quest to understand the mysteries of the
universe. Researchers at four particle detectors (ATLAS, CMS,
LHCb, ALICE) generate a mind-blowing 30 petabytes of data
annually in the Large Hadron Collider (LHC.)

CERN and OpenStack go way back. CERN’s IT department started
working on OpenStack in late 2011, moving most of its IT
infrastructure to OpenStack into virtual machines in 2014. CERN
has been using OpenStack in production since summer 2013. To
stay on the cusp of new technologies, Bell and his team have
been working to enable Magnum for container native
applications since late 2015.

So what are the takeaways from CERN about containers for more
pedestrian OpenStack users? It turns out that even the experts at
CERN find it challenging to parse the various options
(Kubernetes, Docker Swarm, Mesos, plus Atomic, CoreOS and
Rocket) to recommend the right ones for their users.

Superuser talked to Bell about how his team explores new
technologies, the difficulty level for adopting Magnum and how
operators can get involved in OpenStack.
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A peek inside CERN's data center.

Can you sum up your experience
deploying Magnum?

With a cloud the size of the CERN installation, we use Puppet to
ensure the configurations of thousands of servers are consistent
and can be changed regularly with new configuration options or
software updates. The CERN approach is to use upstream Puppet
modules where available from the Puppet-OpenStack project. In
the case of Magnum, we worked with the Puppet community to
create the puppet-magnum configuration now available at
https://github.com/openstack/puppet-magnum/. With the Puppet
configuration, we can easily deploy at scale, such as with the
other 11 puppet components we use in the CERN cloud. We also
worked with the RDO distribution and the RPM Packaging
project to deploy the code itself.

Did you find documentation?

When working with a new OpenStack project, there are often
parts of the documentation which need enhancing to cover
installation and configuration. The existing developer
documentation at http://docs.openstack.org/developer/magnum/
and assistance on the #openstack-containers IRC channel was a
great help but given that our focus is on production deployment,
some work was needed to understand the options applicable to
our cloud. Given our experience, we are now working on the
installation guide to help others deploy more easily.

What’s the difficulty level?

It is important to match the skills of the Organization to the
demands of each OpenStack component. The project navigator
can help to assess each OpenStack project and make an
assessment if it is compatible with the skills in the team.

We had Heat already available as part of the CERN cloud service
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catalog but for Magnum, we have added Neutron and Barbican to
our cloud to handle the networking and secrets. We expect both
of these components to be used in future for other cloud
activities so sharing existing OpenStack projects is a benefit for
the service. Many of these components are relatively newly
packaged but the support from the community has been good
when we encountered problems.

Technically, the largest challenges have been around
understanding how containers would be used rather than
deploying Magnum. With many options, such as Kubernetes,
Docker Swarm and Mesos, along with Atomic, CoreOS and
Rocket, it takes some time to understand the best approaches to
recommend to the CERN users. Using Keystone’s endpoint
filtering, we can expose a pilot service for specific projects only
and use this to validate the approach and improve
documentation before making it generally available.

CERN congratulates the discoverers of
#gravitationalwaves cern.ch/go/f6fs
(Image: W.Benger/ZIB/AEI/CCT­LSU)
10:01 AM ­ 12 Feb 2016
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How long did it take?

With over 2,000 users of the CERN self-service cloud, our
community is often exploring new technologies to solve the
extreme computing challenges of the Large Hadron Collider and
other CERN experiments. Several of our advanced users, such as
http://tiborsimko.org/docker-on-cern-openstack.html, had been
exploring Docker in 2015 using VMs so these made good pilot
testers. The EU Indigo Dataclouds project (https://www.indigo-
datacloud.eu/) was interested to develop an open source data
and computing platform targeted at scientific communities,
deployable on multiple hardware platforms and provisioned over
hybrid, private or public, e-infrastructures. Rackspace,
collaborating with CERN openlab, have been exploring how to
use containers for high throughput computing, building on our
previous Rackspace collaboration on OpenStack cloud
federation. For the production cloud, we started to look at
Magnum in the second half of 2015 and have now started work
with pilot users in the first half of 2016. We would expect to go
into production for general users during 2016.

Any other things operators should
be aware of?

As with CERN’s previous Rackspace collaborations, many EU
projects and the OpenStack community, the CERN team works
using the upstream, open design processes. This allows easy
sharing with other High Energy Physics laboratories using
OpenStack such as IN2P3 in Lyon, SLAC in California, DESY in
Germany and INFN in Italy. This code can be developed and
available to other user communities within the open source
umbrella. Operator meetups such as the recent one in
Manchester, UK, allow the operator community to share
experiences on deploying the new components and give input to
decisions on when and what applications to consider a container
deployment within their organization.

You can learn more about how CERN is deploying Magnum in this
recent talk from CERN’s Bertrand Noel, Ricardo Brito Da Rocha
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recent talk from CERN’s Bertrand Noel, Ricardo Brito Da Rocha
and Mathieu Velten on containers and orchestration in the
CERN cloud. and hear from the team in sessions at the upcoming
Austin Summit.

Cover Photo of an an automated magnetic tape vault at CERN
computer center. Credit: Claudia Marcelloni and Maximilien Brice,
copyright CERN.
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