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Long term value of data!

- Uniqueness of data
- Publications even ~15 years after data taking ends
- But data is not enough ...
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CERN Analysis Preservation




CERN Analysis Preservation (CAP)

- Aplatform for preserving knowledge and assets of an individual physics
analysis

. Capturing the elements needed to understand and rerun an analysis even
several years later:

v'data v’environment v'context
v'software v'workflow v’documentation

- Advanced search for high-level physics information
. Applying standard collaboration access restrictions

Developed by CERN SIS and CERN IT in close collaboration with LHC experiments




Use cases
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Three pillars
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Technology: Invenio

inveniosoftware.org

Showcase

INVENLO)

Invenio Digital Library Framework

Getting Started

Community
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Flexible data model

Use JSON Schema to describe articles,
books, photos, videos, data, and software.
Several popular master metadata formats
are supported, such as MARC21 with
BibTeX, DataCite, Dublin Core, EndNote,
RefWorks,

Configurable workflows

Organise document corpus in community
collections. Configure user and  robot
ingestion workflows. Attribute community
moderators.

Extensible packages

Invenio is composed of hundreds of
independent  pluggable packages that
collaborate via rich APIs. Pick the packages
you need and use the full power of Python
1o extend their capabilities.

inveniosoftware.org

Main features

Powerful search engine

Very fast response for repositories of up to
several million records. Customisable query
language and  second-order  search
operators. Configurable Ul and  facets.
Combined metadata, fulltext and reference
search in one go. Citation networks,

Collaborative communities

Organise users in groups and teams. Share
documents of interest in annotable baskets,
Configure  automated email and RS
notification alerts

Open standards

We love open access, open source, and
open standards. DO, JSON Schema,
Memento, OA-PMH, ORCID, OpenARE,
REST, XML... you name it

http://inveniosoftware.org




REANA = REusable ANAlyses




REANA

- Building system to instantiate .
preserved analysis on the cloud X =
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REANA architecture
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Key concepts

Data
Software
Environment

Workflow




Data
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Software

. Stored in CAP
« CernVM ES

- Preservation trusted
git repositories

*f = new TFile(input

= w->data

model->fitTo(*data

H

* = x->frame(Title
data->plotOn(xframe) ;
model->plotOn(xframe,Normalization

model->plotOn(xframe,Components

gPad->SetLeftMargin 8
xframe->GetYaxis()->SetTitleOffset
xframe->Draw() ;
res.Update();
res.SaveAs (output) ;
res.Close();

H

,Ro0AbsReal: :RelativeExpected

,LineStyle(kDashed) ,Normalization

,RooAbsReal

: :RelativeExpected




Environment

Docker support, other technologies under
iInvestigation

Encourage the usage of base images

l.e. reanahub/reana-env-rooté for ROOT6 based
analyses

Take the most out of image layering
Encourage collaboration and reusable images




Environment — reana-env-rooto

ubuntu:trusty
apt-get update
apt-get install --yes g++ cpp gcc gfortran git dpkg-dev make binutils libxll-dev libxpm-dev libxft-dev libxext-dev
libssl-dev libpcre3-dev xlibmesa-glu-dev libglewl. libftgl-dev libmysqlclient-dev
Llibfftw3-dev cfitsio-dev graphviz-dev libavahi-compat-1libdnssd-dev libldap2-dev python-dev
libxml2-dev libkrb5-dev libgsl0-dev libqt4-dev libxll-dev libxpm-dev
ROOTSYS /usr/local
git clone --quiet http://root.cern.ch/git/root.git /code/root-v6-02-12 &%
/code/root-v6-02-12 &%&
git checkout v6-02-12 &&
./configure --all &&
make -j4 &%
make -j4 install &%
/ &&
rm -rf /code




Workflow

- Workflow specifications

over difficult to reproduce
READMEs

- Testable approach
- yadage workflows support

- Alternatives such as
snakemake under .
i nve Sti g ati O n yadage hello world example




Workflow — simple roofit example

: gendata
. : .

: singlestep-stage

: dnit, : events,

: root -b —q

: outfilename

ohndoe/reana-demo-root6-roofit
]
: singlestep-stage

: gendata,

: root -b —q

: outfile

: johndoe/reana-demo-root6-roofit

Lukas Heinrich https://github.com/diana-hep/yadage




REANA example .«
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$ pip install reana-client (\0\(6
$ export REANA_SERVER_U
$ reana-client run

8 SIBISEEEC [INFO] Starting reana—ten

¢ dnit, : events, 5 [...]

: gendata
20 ]

ns://reana.cern.ch Fit example

4

[INFO] Done. You can se¢ the results in thel

REANA
REANA ——> workflow

server
controller

: outfilename

: johndoe/reana-demo-root6-roofit
: fitdata

A ]

REANA
workflow
engine
yadage

: singlestep-stage

: gendata,

: outfile

REANA job Kubernetes reana-env
) root6
controller jobs API .
container

: johndoe/reana-demo-root6-roofit

workflow.ymi more at https://github.com/reanahub/reana-demo-root6-roofit




Current status

Local development environment
Multiorganisation setup
REANA environments (Docker base images)

First physics example well received by
community

User testing for the CAP portal
Pilot with four experiments




What is next?

- Real world physics i ——
analysis coming

eeeeeee

BB

- Minimal but well — e .
documented AP | *

- Release CLI and .:
Python clients

- Minimal integration
of both projects




Challenges

- Social challenges
publish or perish
scientific benefit vs cost of preservation

- Data
- Ever-increasing data size?
- Software

- Ever-changing computing technology?




CERN Analysis Preservation & http://analysispreservation.cern.ch/
O http://github.com/cernanalysispreservation

REANA & http://reanahub.io/
) http://github.com/reanahub
¥ @reanahub
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