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Abstract

The LHCDb is one of the main detectors of Large Hadron Collider,
where physicists and scientists work together on high precision
measurements of matter-antimatter asymmetries and searches for rare and
forbidden decays, with the aim of discovering new and unexpected forces.
The work does not only consist of analyzing data collected from
experiments but also in publishing the results of those analyses. The
LHCb publications are gathered on LHCDb publications page to maximize
their availability to both LHCb members and to the high energy
community.

In this project a new database system was implemented for LHCb
publications page. This will help to improve access to research papers for
scientists and better integration with current CERN library website and
others.
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The LHCDb publications website has two public pages. First one is
public page
http://Ihcbproject.web.cern.ch/lhcbproject/Publications/L HCbProjectPubli
c¢/Summary_all.html
and second one is restricted-access page
https://Ihcbproject.web.cern.ch/lhcbproject/Publications/I/Summary_all.ht
ml

One is public page — where people can view published papers and a

collection of the most important features, the figures and the tables with
their captions. The second is restricted-access page — is the page where the
LHCb members have access to more information than the general public.
The restricted information consist in the review mailing list and the names
of the contacts and reviewers for the example. The scientific papers for
the LHCb publications up until now was saved in Python Pickle file
which was developed by Marc Oliver Bettler. The goal was to integrate
the website with database system to improve the scalability of the system
as the number of publication only increases, to reduce the RAM memory
requirement, and to allow for a better access for other interested CERN
services, such as the CERN Analysis Preservation project.
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2 Project details and goals

The aim of this work was to implementing a database system to LHCb
publications page and further integrate with other CERN websites. The
process was to analyze current Python code, analyze publicly available
database systems and choosing the appropriate one for the project.

2.1 Description of the page

LHCD — is one of the main 4 detectors of the CERN and there are many
experiments are being performed at the center. The final product of these
research projects are published on science related websites. One of them is
specifically designed for LHCb publications. The page is open for public
and can be used by scientists and anyone interested in the LHCb research
papers.

2.2 Information collection from different resources

LHCb publications page is a final page for scientific papers which have
been peer reviewed and approved by LHCb members. The information in
the articles are collected from following resources:

arXiv, INSPIRE, CDS (CERN document server), SVN (LHCb Docs), the
LHCDb Editorial Board, HEP Data, Rivet. The information is collected in
Python Pickle file.

2.3 Choosing a database system

The process of choosing database system was very important in the

project. There were many requirements for the database systems that we

wanted to implement in the system. They were:

a) Easy to use, lightweight — so that a developer would not spend much
time and would be easy to understand.

b) Free (Open source and No cost) — an important aspect for the project.
Since we did not want use additional resources to implement it.

c) Document based — because we wanted to implement it for LHCb
publications paper we did not need to use relational based system.



d) Interface to Python — easily to integrate with current existing system.

CouchDB — is a database system which is document based, open source

and non relational based database system. We decided to make our choice
on this and work to integrate it. LHCb software developers team has
already used CouchDB in implementing it to internal use Ben Couturier
and Marco Clemencic have shared the experience and given valuable
advice on it.

2.4  Implementation process

The database system has been successfully integrated with Python,
and exported most of the scientific papers from Python Pickle to b
new CouchDB server. From CouchDB, the information will be
accessed through Python code and it will ease the access to other
systems. The importance of the database system is that it shows the
last edited paper on the system. It is secure and only administrator can
give access to the certain users to edit and change the current papers
in the system.

3 Results and discussions

The result of the work has been exportation of current available
research papers from LHCb publications page to the database system. A
python code has been developed to export scientific papers to the system.
The code does not only export to the system but also can make a
comparison with other existing files before exporting is done.
Furthermore, preparatory work was performed to interface the DB with
the main program.
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4. Conclusion

In this work, the implementation of the database systems were analyzed,
and CouchDB was chosen as the most suitable one. The work also

includes writing Python code for integration and exporting research

papers to the database system.

5.  Future Work

Final steps for the work will be fully integration of the database system
with CERN and other publication websites.



