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Containers in LHCDb

Appealing way to package/run experimental software

Need to build/run on SLC5/SLC6/Centos?

[
S.Binet prepared images in since 2014

Boundary conditions:

LHCDb application stack is rather large

12GB for the application software
slc6-build image: ~1.2GB

Integration with CVMFS is therefore crucial

Either inside the docker image (not practical)

[ ]
Or on the system, shared between all images




Multiple teams
Interested

The computing team saw potential early on

e in line with microservices and builds
e Using production software

Analysts are also very keen, for different reasons

e Easy way to gather/configure all the tools needed for
analysis

e Really helps reproducibility, in conjunction with
gitlab/gitlabCl




Contalners
for developers



Containers for continuous build environment

Container with correct OS started on demand by the Jenkins jobs

e Great way to decouple build VMs from the builds 74
e Extremely useful for old stacks... (

But not without consequences

e Restarting docker daemon can have disastrous effects =

e Ditto for Jenkins agent \V’
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Contalners as
development
environment

Side View ECAL HCAL

SciFi ~ RICH2
Tracker —
Practical way to allow development on developers’
laptops

e Used in the LHCb upgrade hackathons
e Provided CVMFS is already mounted
e Tricks needed for graphical applications...

upgrade



Contalners as
development
environment

Unfortunately containers cannot be used on shared
clusters

e Is Openshift a solution ?
Not convincing on MacOS yet

e |/0 performance issues
e CernVM probably more convincing still




Rerunning
productions

Using the LHCb Software Preservation DB

e Canrerun any LHCb data processing

e Uses the Preservation DB to choose software
version

e Runs on the appropriate image, loading
applications from CVMFS




Reproducible

Analysis



Reproducible
Research@LHCb

Different issue than production

e Analysis software not necessarily on CVMFS
e Wider range of tools and methods
e Does not run on same data volumes

Containers are a key enabler of
“Continuous Analysis”
e Used in coordination with version control
systems (git/gitlab in our case) and
continuous integration
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Huge interest in the
research community

Have tried to follow various initiatives

Obviously NOT an exhaustive list!

e Biomed researchers are very interested
e  Way to run custom code on HPC clusters

An introduction to Docker for reproducible research

Conter for
110 Shaffer Rd, S

ABSTRACT
As computational work becomes more and more integral
to many aspects of scientific research, computational repro-
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Systems research & reproducibility
Systems rescarch has long concemed itself with the issues of
computational reproducibility and the technologies that can
facilitate those objectives [6]. Docker is a new but alreads
ery popular open source tool that combines many of th
ormosiie i & et iendly rrlomentation. betidiog: 1)
hased operating system
) portable depl
3) component reuse, (1) sharing

While

lications and the potential for
1t alternative o ol virtualization, thee features
nt implications for systems research

scientific reproducibility

In this paper, I seek to address two audiences. First, that of
the domain scientist, those conducting research in ecolo

bioinformatics, economics, psychol 0 many other di
ciplines in which computation plays an ever-increasing role. T
seck to help this audience become more avare of the concerns

Docker Containers for Reproducible Research

Workshop (C4RR)

Twitter: #C4RA

The Software Sustainability Institute’s
Docker Containers for Reproducible
Research Workshop brings together
researchers, developers and educators to
explore best practices when using
containers and the future of research
software with containers. Docker
Containers for Reproducible Research
Workshop (C4RR) will take place from
27th to 28th June 2017 at Cambridge.

Register your interest

ur inte to attend
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Data Analysis tools
following suit

Containers are the enabling technology for complex
environments in pipelines:
e e.g. www.pachyderm.io

But also for interactive analysis:
e https://qgithub.com/everware
e https://cern.ch/swan

o [.]

How do we run containerized analysis on our compute
resources ?

A Containerized Data Lake

Pachyderm lets you store and analyze your data using containers.

[ Learn More ] l Try on GitHub l

Pachyderm v1.3 is out and ready for production use!

Pachyderm is a data lake that off *  SWAN
leverages the container ecosysten Interactive Data Analysis,in the Cloud

Version control for data

The Swan Service

https://swan.cern.ch

SWAN (Service for Web based ANalysis) is a platform to perform interactive
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http://www.pachyderm.io
https://github.com/everware
https://github.com/everware
https://cern.ch/swan
https://cern.ch/swan

Contalners

V.S.
VMs

Maybe we don’t have to choose

e Some tools can use both e.g. ReproZip
They can be used in conjonction anyway

e Openstack to start VMs running dockers

images...

Customizing VM images is not necessarily so
complicated

e Vagrant can be used with VMs

ReproZip | About News- Seealso-

PyPI |

Automatically pack your research
to be run elsewhere!

pack your research along w

oduc

depel

How It Works

ata files, libraries, environm

ithout tracking down and installing the

Create and configure lightweight, reproducible, and
portable development environments



https://www.reprozip.org/
https://www.vagrantup.com/
https://www.vagrantup.com/

Long term
preservation of
containers ?

How long do we need to run them for ?
e Inthe case of LHCb, we have to re-run old
trigger versions for the duration of the
experiment

Are containers more/less preservable than VMs?

e Would standards help ?
https://www.opencontainers.org/
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https://www.opencontainers.org/
https://www.opencontainers.org/

Exciting times!

- Very active field, loads of exciting developments, many questions open
- How to make sure our users can make full use of containers ?

- How to articulate VMs and containers ?

- How to organize all the images used ?

- What about security aspects ?

We are not alone, need for collaboration with other fields on the topic
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