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Openstack

Started in 2010 by NASA and Rackspace
● Current release : Havana (October 2013)
● Next release : Icehouse (2014)

● Grizzly is our current production,
● based on RDO(upstream Redhat RHOS) packages,
● on Scientific Linux CERN 6,
● deployed with community puppet modules from stackforge.



openstack.cern.ch

● Production service,
● Around 700 hypervisors,
● Adding 100 per week to reach 15000 by the end of 

2015,
● Self-service from web portal,

■ Personal project with 10 VMs quota
■ Request projects

● Support line in place and integrated with our tools.

● code:                 https://github.com/cernops
● documentation: http://cern.ch/go/lWn8

https://github.com/cernops
http://cern.ch/go/lWn8
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in numbers



architecture



Grizzly features

• Horizon Dashboard,
• Nova cells: Geneva and Wigner,
• Nova compute node,
• Glance images,
• Cinder and Ceph,
• Ceilometer,
• Monitoring,
• EC2 and nova-api.



Horizon

Admin interface



Horizon

Projects



Horizon

User dashboard



Nova cells

● Allow running the cloud in a distributed fashion and 
to scale.

● Introducing a second level of scheduling. 
● Cells are configured in a tree. The top-level cell has 

a host that runs the nova-api service.
Future improvements:

● Live migration (Havana)
● Security groups (Havana with Neutron)
● Cinder volumes (Havana)



Nova cells



Nova compute nodes

KVM and Hyper-V compute nodes share the same 
infrastructure

● Choice of hypervisors should be tactical
■ Performance
■ Compatibility/Support with integration 

components
● Hypervisor selection is based on "Image" properties



Hyper-V status

Supporting "Windows on Windows" use case.

● Server consolidation activities
Hyper-V hypervisor are running on Grizzly:

● Fully puppetized
● No external patch needed on Grizzly

Hyper-V driver still lacks some functionality:

● console access
● resize support
● ephemeral disk support
● ceilometer metrics support



Glance

● Images for all CERN supported operating system.
■ Windows 7 / 2008
■ Scientific Linux 5 / 6

● User's images
■ Possibility to upload images.



Glance on ceph

default_store = rbd
rbd_store_user = images
rbd_store_pool = images

● authx for security (key lifecycle is a challenge as 
always)

● need librbd (from EPEL)
● issue found with default max processes on SLC6. 

(When OSD > 1024)



Glance images



Ceilometer

• Ceilometer2ssm: http://cern.ch/go/W9Zw

http://cern.ch/go/W9Zw


Cinder volumes on Cinder

● 3 PB cluster available(10Gbps),
■ SLC6 with qemu-kvm patched by Inktank.
■ Grizzly Cinder with Cells support is missing, 

backport from Havana needed.
● Initial testing with FIO, 4GB files, libaio, bs 256k (1Gbps)

• Caching not enabled, available with qemu-kvm but not as 
an openstack volume option yet.

• Will be handed over to users soon



Monitoring: what ?

● ERRORs, WARNINGs – log visualization
● identify in “real time” possible problems
● preserve all logs for analytics
● visualization of cloud infrastructure status

■ service managers
■ resource managers
■ users

Tools: Apache Flume, Elastic search, Kibana



Monitoring: Kibana





EC2 and nova-api

EC2

● CMS
● Atlas
● NA61

Nova-api

● Puppet managed VMs in the datacentre: ai-bs-vm, 
ai-kill-vm, etc...



Students projects

Monica Talach - Monitoring Dashboard investigation

Gary Mcgilvary - Cinder with Ceph and Netapp

Davide Michelino - Implementation and test of 
OpenStack Heat

Andrea Giardini - DBaaS with Openstack Trove

Slides : http://cern.ch/go/tJ7x

http://cern.ch/go/tJ7x


Next challenges @ CERN

● Growing infrastructure,
■ Adding 100 Hypervisor/week

● In-place migration from Grizzly to Havana,
● Nova-network deprecation,
● External authentication Kerberos, X509,
● Keystone domains,

■ Delegate management to 
communities/experiments.

● Federated Cloud.
■ A reference architecture for federation of 

OpenStack clouds.



Federating Openstack

● A CERN/Rackspace Collaboration
■ 1 year of joint research,
■ blueprint and code contributions to the open 

source communities.
● Presentations and white papers to allow others to 

build on our findings.



Federating Openstack

● Deploy a Rackspace private cloud at CERN in 
parallel with the CERN Private cloud,

● Investigate OpenStack cloud federation in areas 
such as Authentication, Images, Networking and 
Metering,

● Demonstrate burst workload from private clouds to 
Rackspace public cloud.



questions

QUESTIONS ?
HTTPS://OPENSTACK.CERN.CH

AND ASSOCIATED DOC

HTTP://CERN.CH/GO/LWN8

Thank you !

https://openstack.cern.ch/
https://openstack.cern.ch/
http://cern.ch/go/lWn8
http://cern.ch/go/lWn8

