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Overview
 An Integrated Digital Library system

– Suite of applications and tools enabling the operation and maintenance of:
• electronic preprint server, digital library catalogue, document archive

– Web platform
 Used to manage CERN’s institutional scientific repository:

– About 1 million records; 550 collections; 10,000 searches per day
– Wide range of content:

• Documents (articles, preprints, etc)
• Multimedia (photos, videos)
• More…

– Designed to cope with new dissemination channels of scientific results of
LHC (Open Access)

 Makes use of existing standards:
– US Library of Congress standards for bibliographic information description

(MARC 21, MARCXML)
– Unicode
– OAI-PMH
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Powerful search engine
 Specially designed indexes to provide

“Google-like” search speeds for
repositories of a few million records

 Customizable simple and advanced
search interfaces

 Combined metadata, full-text and
citation search in one go

 Results clustering by collection
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Navigable collection tree
 Documents organized in collections
 Customizable interfaces for each collection:

– Flexible metadata to represent all type of objects
– Flexible output formats (display and linking)

 Collections organized with regular and virtual
trees
– Regular collections are organized according to type of

document
– Virtual collections can be created according to any query

(keywords, subject, author, etc)
 Integrated external collection searching
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Document acquisition from multiple sources

 Document submission via Web
interface
– Submission forms highly configurable
– Customizable approval workflows - configured to

suit a variety of user needs
 Automated imports

– E-mail
– OAI-PMH and other custom protocols
– Synchronization with external databases
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Collaborative tools
 User-defined document baskets & automated

email notification alerts
 Basket-sharing within user groups
 User comments and reviews of documents
 External authentication (e.g. LDAP) and use

of all resulting information (user’s groups,
affiliations, etc)

 Multilingual interfaces
– Currently 20 languages supported
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Additional applications running
alongside Invenio at CERN
 Document format conversion

CERN Conversion Server   http://cdsconv.cern.ch
 Multimedia conversion & analysis (R&D)
 Search engine used as a back-end

platform for Web front-end applications
– Electronic Bulletins   http://bulletin.cern.ch

– Generation of Lists (publications, events, etc)
– Conference & meetings (Indico) search
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The internals of CDS Invenio
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Architecture - simple view
 Application and DB Servers

 Main load on the application server
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 Main programming language: Python
 Apache Web server; Python integration with

mod_python
 Uses MySQL RDBMS

– Take advantage of fully featured query language
 Internal metadata representation with MARCXML
 Export gateways:

– Multiple output formats: HTML, XML, MARC, OAI, DC, etc.
 Home made indexes

– Native RDBMS (MySQL) indexes have been tested:
• 500,000 records ! 25+ Mrows ! 5+ sec searches
• Google-like speed for up to 100,000 records only

Technologies used:
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Index space design
 Performance-driven design assumptions:

– low number of updates, high number of selects
– fast searching, slow indexation
– put load on Web App Server, free DB Server
– cache everything cacheable

 Search modes:
– search for words
– search for phrases (exact, partial)
– search for regular expressions

 Index types:
– forward : term1   [rec1, rec2, . . . ]
– reverse : rec1   [term1, term2, . . . ]
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Performance stats
 Dual Xeon(HT) 3.06 GHz, SCSI Ultra320
 650,000+ records, 450+ collections
 Indexing: total index size 11 GB, indexing time 2 days

– global words index: 3,000,000+ words
– global words index growth rate: 2.8 words/record
– title words index growth rate: 0.1 words/record

 Searching: typical search speed
query no. hits search time
ellis 1,797 0.07 sec
cern 223,843 0.07 sec
of 439,793 0.07 sec
of cern 109,635 0.10 sec
of cern the this 11,940 0.17 sec

                                                                    (Stats from 2004)

 2007: More than 1,000,000 records
 developed new ultra fast bit vector library -> much better performance

(
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The advantages of Python for Invenio
 Clean aesthetical language

 Easy to learn, important for many internship students and
temporary members working on  the project

 Very good for rapid prototyping & organic-growth development

 Plenty of ready-to-be-used modules
– Heavier tasks make use of C modules

 Bytecode-compiled only, but speed okay for our needs
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Invenio licensing and support

 Free: GNU GPL
 Regular public releases of software

– CVS tree for developers and testers
 Support modes

– Free via mailing lists
– Paid support possible

 CDS Software Development Consortium
– Main partners: EPFL, EIF; exchanging students, code,

strategy
– World wide contributions; internationalization
– Open to newcomers!
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Worldwide installations of Invenio
 CERN Document Server (CERN, Geneva, Switzerland)
 International Linear Collider DOC (http://ilcdoc.linearcollider.org/)
 MeIND (HBZ NRW Koln Germany),
 INFOSCIENCE (EPFL, Lausanne, Switzerland)
 Aristotle University of Thessaloniki (Thessaloniki, Greece)
 RERO DOC (Martigny, Switzerland)
 PADIS (Università La Sapienza, Rome, Italy)
 CAB UNIME (University of Messina, Italy)
 FYNU UCL (Université catholique de Louvain, Belgium)
 McCammon Group (UCSD, San Diego, USA)
 University of Applied Sciences of Fribourg (Fribourg, Switzerland)
 DDD (Universitat Autònoma de Barcelona, Spain)
 EDUDOC (Swiss Education Server)
 […]
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 CDS Invenio: a powerful, flexible solution suitable for
the management of very large collections of full text
documents

 Deployed at CERN as the long-term institutional
electronic archive

 Aims to enrich user experience by combining the best
of the traditional library world with modern information
retrieval technology

 OAI-compliant: maximum dissemination of scientific
literature and results from LHC

Conclusions 1/2
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Conclusions 2/2
 Open source system, used world-wide
 Collaboration with SLAC, Fermilab and DESY

to study the possible use of Invenio by
SPIRES

 On-going R&D:
– ranking of scientific documents
– automatically creating document clusters
– increasing the size of repository up to 10

million records


