
CERN - IT Department
CH-1211 Genève 23

Switzerland
www.cern.ch/it

Computing Seminar
23rd May 2007

- The CERN Search Service Andreas Wagner
(CERN IT/IS)

- The Future of Search Torstein Thorsen,
(VP, Tech. Lead, FAST, Norway)



CERN - IT Department
CH-1211 Genève 23

Switzerland
www.cern.ch/it

The CERN Search Service

Computing Seminar
23rd May 2007

Andreas Wagner – CERN IT/IS



CERN - IT Department
CH-1211 Genève 23

Switzerland
www.cern.ch/it The CERN Search Project - 3

Outline

• Search Technology at CERN

• The CERN Search Project

• A CERN Search Solution using FAST ESP
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Search Technology at CERN

– A wide range information and documentation is available at 
CERN and more is produced every day: 

• Scientific documents
• Engineering documents
• Administrative documents
• Web-pages
• Minutes of meetings.
• etc. 

– Depending on their nature, they are stored in different document
collection systems such as:

• CERN Document Server (CDS), 
• Electronic Document Handling (EDH), 
• Engineering Data Management Service (EDMS), 
• websites and databases. 

– Being able to easily locate and access this information can 
benefit every CERN user.

The CERN Search Project - 4
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Search Technology at CERN so far (I)

• AIS - Administrative Documents:
– What: Index of administrative documents such as:

purchase orders, Leave requests, contracts etc.
– Size: ~2.5 million documents
– How: Various application specific solutions used 

(Oracle Intermedia, “ht://Dig”) foreseen
– Who: Database and Engineering Services (IT-DES) group 
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Search Technology at CERN so far (II)

• CDS – CERN Document Server
– What: Covers preprints, articles, books, journals, photos, 

videos, exhibition objects, and more.
– Size: ~900,000 bibliographic records in ~500 collections

including ~350,000 full-text documents
– How: Search engine provided by CDSware.
– Who: CDS team

• Indico/Agenda
– What: Conference contributions and talks, minutes etc. 
– Size: ~120,000 documents 
– How: Search engine provided by CDSware
– Who: CDS team
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Search Technology at CERN so far (III)

• CERN Web Intranet Search:
– What: Search collection of CERN intranet Web pages.
– How: Search with Verity Ultraseek search engine software.
– Who: CERN Web Services
– Size: ~ 1,000,000 Web pages/documents 

• EDMS:
– What: CERN engineering document collection.
– How: Oracle search on metadata, limited/no full text search
– Who: EDMS team in TS department
– Size: ~ 1,000,000 documents
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Search Technology at CERN so far (IV)

• Xfind – User Support Knowledgebase:
– What: Access to QAs, CERN Computer Newsletter, Technical 

Writeups (cernlib), Service descriptions, computer book shop 
catalogue

– Size: <50,000 documents 
– How: Search with xfind search engine 
– Who: User and Document Services Group 

• and others: e.g. CERN Library, Buildngs, etc



CERN - IT Department
CH-1211 Genève 23

Switzerland
www.cern.ch/it The CERN Search Project - 9

Scale: Number of Documents

Collection Number of Documents
Admin documents ~ 2,500,000
CERN Web Intranet ~ 900,000           
EDMS ~ 1,000,000
CDS ~ 1,000,000
Agenda/Indico ~120,000
Xfind (knowledgebase) < 50,000

Total ~ 5 - 6 million documents
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The CERN Search Project

Motivation for a CERN wide Search
• “Search solutions” exist in several units

→ try to find synergies

• Information dispersed:
“You have to know already where to find the document 
of interest before you start looking" 

→ create single search entry point for users
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CERN SearchCERN Search

CERN Wide Search

– A common search infrastructure 

. . .. . .
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CERN Search Project

• A CERN Search solution to provide a service

• for users 
• for service providers 

• Design/build a solution based on one (commercial) 
product to fulfill the requirements of all described 
activities above and possibly also other units

• Start of project in early 2006
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CERN Specific Requirements

• Indexing of a variety of document collections
– Web pages, DBs, administrative/engineering/scientific 

documents, mailing lists, ...
– Various document formats
– Document meta data / full text documents

• Authentication/Authorization 
– Access Restrictions
– Public / Collections / Documents
– Confidentiality of documents
– User Roles
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CERN Specific Requirements (II)

• Are CERN requirements unique ?
– No, Enterprise Search is commodity

at the same time:
• Products are evolving & not easy to compare 
• “out-of-the-box” solution does not exist
• Implementing suitable solution challenging

• Enterprise search products:
...
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Enterprise Search Providers (I)

•• Gartner Report:Gartner Report:
““Magic Quadrant for Information Access Technology, 2004Magic Quadrant for Information Access Technology, 2004--20062006””
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Enterprise Search Providers (II)

• Dynamic market with a few major players 
see Gartner Gartner ““Magic Quadrant for Information Access TechnologyMagic Quadrant for Information Access Technology””

• Choice was made to base our implementation on  
FAST ESP:
– FAST is one of the leaders in Information Access 

Technology 
– Top ranked in magic quadrant
– Wide range of clients in many areas 
– FAST ESP: Powerful and flexible product
– European company
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FAST ESP Architecture

Document Content Flow

Document retrieval Document processing Document indexing
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FAST ESP Architecture 

Search ClientQuery Processing

Result Processing

Searching
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FAST ESP Architecture

• Highly modular design, very powerful and flexible

• Important Design Considerations for CERN Search 
Implementation:
– Scalability
– Performance
– Availability, redundancy 
– Authentication/Authorisation model for sensitive content
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Scalability of ESP Architecture

Query Volume
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CERN Search Cluster

Document Processing & Frontend

Search Index

Web, CDS
EDH, CFU,
EDMS, ...

search01

search04 search05

search02 search03
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Node layout
• Search01:

– production search frontend
– anchor server
– some document processing

• Search02:
– development search frontend
– document processing

• Search03:
– admin node
– crawler
– database connector

• Search04:
– indexer
– search engine

• Search05:
– search engine

The CERN Search Project - 22

Document Processing & Frontend

Search Index

search01

search04 search05

search02 search03
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Collection Status

The CERN Search Project - 23
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CERN Search Status

• In February 2007:
– CERN Search went into production replacing the 

previously used Ultraseek Search Engine.

http://cern.ch/search

The CERN Search Project - 24
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CERN Search

.
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Advanced Search UI

The CERN Search Project - 26
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Search Results

.
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Sub-Search in Web sites

The CERN Search Project - 28

• Search within sub-sets of the Web index:
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Pilot Search Backend for CFU

The CERN Search Project - 29

• CFU data in protected collection 
• Indexing of per document ACLs
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Next Steps

• Including additional document collections
– EDMS, Buildings

• Search Backend for new CFU
– CFU data in private collection with per document ACLs

• Adding administrative documents
– Database field mapping to index profile done
– Mapping of Foundation roles to AD groups

• Explore additional information sources:
– Mailing list archives
– Sharepoint Web sites
– etc.
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Questions ?


