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— A wide range information and documentation is available at

Department

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.
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Search Technology at CERN so far (I)
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e 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

CERN - IT Department

CH-1211 Genéve 23
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Search Technology at CERN so far (II)
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e 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

CER N:Dn H.mjp#ﬂ :;EEF“H"EF
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Search Technology at CERN so far (1)
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e 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

s EDMS

eoms Daocument Search

CERN - IT Department
CH-1211 Geneve 23
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Search Technology at CERN so far (1V)
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« 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
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Scale: Number of Documents Denariment

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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|S The CERN Search Project Department

Motivation for a CERN wide Search
o “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

CERN - IT Department
CH-1211 Geneve 23 y
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|S CERN Wide Search D oo

— A common search infrastructure

CERNISearch

m{%ﬁ s Document Search
- 2005
R = s

=>vs Document Search |
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CERN Search Project D oo

A CERN Search solution to provide a service

e for users
e for service providers

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

o Start of project in early 2006

CERN - IT Department
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CERN Specific Requirements
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 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

e Authentication/Authorization

— Access Restrictions

— Public / Collections / Documents
— Confidentiality of documents

— User Roles

CERN - IT Department

CH-1211 Genéve 23
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IS CERN Specific Requirements (l1) Department

 Are CERN requirements unigque ?
— 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

e Enterprise search products:

CERN - IT Department
CH-1211 Genéve 23 y
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Gartner Report:

Enterprise Search Providers ()

CERNIT

“Magic Quadrant for Information Access Technology, 2004-2006"

Challengers Leaders
& Verity
¢ Autonomy
Open Text Fast Search
Google g & ® 2 Transfer
Thunderstone % Endeca ® Convera
Mondo«soﬂ/ # Easyhsk
H .IS:)(.Sd: Kanisa & ﬁln@ulra
LTI G iPhrase
ZyLAB & & ¥ Recomming
Inteliseek 4§ Entopia
Mercado Software
As of May 2004

MNiche Players Visionaries

Completeness of Vision ————»

challengers leaders

[ Fast Search & Transfor ]

ZyLAB s Varity
EasyAsk ® Autononmy
Open Taxt »Endeca
I .
Gaoogle BH "
Hummingbird
Kaidars Software Marcado | o = iPhrase Technologies |
diSearch . ¥ , Knova Software
! InQuire  » Convera
Thunderstona » Entopia
Inxight Softwars
Blandesot Pecommind

Diesglpgint’  Vivisimo
ISYS Search Software

niche players visionaries

{ completeness of vision | |

As af October 2005

| ability to execute

challengers leaders
( [ ™
Gioagle Autanamy
Progress
e [Faat Search & Tranﬁfer]
IS%'S IEM
Search
IvLAR
Software v Endeca
Open Text
WaebSideStory Fnova Software
dtSeareh R Inxight Software |
Converg InCuira
Oracle Exalead Recommind
Thunderstons Mandosoft Coves Vivisimo
Mercado
WCGC X1 Technologies
Diesalpoint s Mervana
Kaidara Software
S.L.I Systams
PalySpot

o J

niche players visionaries

“— completeness of vislion ——p

As of 1 August 2006
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Enterprise Search Providers (ll)
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 Dynamic market with a few major players
see Gartner “Magic 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

CERN - IT Department

CH-1211 Genéve 23
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FAST ESP Architecture
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Document Content Flow

Intranet /

Traverser

Internet y

N
" Data Processing Pipeline o,

LA Crawler n

S __,___,__,:___,__,____'I__r__w__v Quary
s - C—
- File . acl

5 [ e —p—— —

File Server

ETELETTY Data FiXML Indax

Connector Normalization

[ |
| |
poo” | | Generation
- : : Search

File Format I Language | FiXmL
Conversion | Identification || Generation

| |

| |

I |

| |

| |

| |

| |

FiXmL

WSEry AP

Lemmatization
Database Character Set

and Encoding Tokenization
Conversion
Categorization
Document retrieval Document processing Document indexing
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FAST ESP Architecture
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Searching

Query Processing Search Client

IhgAnaitics

Found 112 products
Product Dascription L 3 Marrow Dowr
40m

Ind&xing

P arand

 KODAK
L torD

AP

$1395 Dproduct sub Type

s3095 |17 Videa Cameras

$69.95 [(1) Palm OS Handhelds
(1) Memary Stick
(1) Less than 1MP
{31) Hancheld Camera Accessoriq
$249.00 |(3) Handheld Accessonies

FixML Indax

Cluany
e—— | |
= i Result Processmg
— p——
Result i |::> -

Search

japie
mu Memmol Digital Cameras
(7) 3 Megapixel Digital Cameras
(17) 2 Megapixel Digtal Cameras
$159.95 |{5) 1 Magapixel Digital Cameras
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FAST ESP Architecture Department

Highly modular design, very powerful and flexible

« Important Design Considerations for CERN Search
Implementation:
— Scalabllity
— Performance

— Avalilability, redundancy
— Authentication/Authorisation model for sensitive content

CERN - IT Department
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Scalability of ESP Architecture
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One index

Content Volume

Node copies
performance & redundancy

Search node Query Volume
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CERN Search Cluster D oo

Web, CDS - oo !
EDH, CFU,. i
EDMS, ... Document Processing & Frontend

- search01 search02 search03

F 3

search04 search05

Search Index

CERN - IT Department
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SearchO1:
— 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

CERNIT

Department

Document Processing & Frontend

search01 search02 search03

search04 search05

Search Index

1

The CERN Search Project - 22




I S _ CERNIT
Collection Status Deparnent

FAZT Home | Logout

a

CiwJ L \ Administration version 5.0

Collection Overview Document Processing Search ¥Yiew System Management
System Overview Logs Data Sources Matching Engines

Collection Overview mEw Create Collection | Refresh | Help

Overview - There are 5 Collections

Name Description Last input Docs

COS Cern Document Server data 3 hours ago 014616
CFU Contract Follow-Up data M 3662
CernIntranet CERM Intranet web data 0 seconds ago 1222045
EDMS Engineering Data M 415814

Management Service
People Dump from &D M2 21527

Copyright @ 2007 Fast Search & Transfer 254
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* In February 2007:

— CERN Search went into production replacing the
previously used Ultraseek Search Engine.

http://cern.ch/search

The CERN Search Project - 24 ! ;E
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Advanced search

[ Search H New search

Presently about 1 million CERN Web pages are indexed.

We are working on making other document collections such as CDS, EDMS, EDH, etc. available soon.

Search other Internal CERN Sources

| CERN Index Pages (main activities): Alphabetic |

CERN Phone Book (people's emai, computer accounts, location ...)

| Search || Clear

Go to the Phone Bock for detalled search

CDS - CERN Document Server (preprints, books, periodicals, reports, photos ...}
[ search | [Clear]
L& - J

Go to the CERN Document Server for detalled search

EDMS - CERN Engil ing Data M. t Service (CERN and LHC technical

data...)
Search

Go to the EDMS Service for detailed search

User feedback and Comments - About CERN Search - Help Pages
Powered by FAST & CERN 2007

CERN - IT Department
CH-1211 Genéve 23
Switzerland
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Bagic search

| Search || New search |

Generic search options

Search Tm; All the voidi W Mtwl Asvy languags W
Correct spebng: [_] Ste colapse: [ ] Normakze woeds: []

Hits: 10

Preferences
Save or pazst genenc saarch cpbions (regures cookies enabied)
Fielded search

Al of the mords W nthe Entire documend v
AND A d

Al of the mords W ntha Entire document v

Presently about 1.3 mélson CERN Web pages are indexed.

Uses F ack and Comments - About CERN Search - Heb Pages
Bonered by FAST £ CERN 2007
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Adva

nced search

lccelerator physics [ Search || New search

Searched for: All the words accelerator physics
Found: 22312 | Cemintranet (22312)
Sortby: Relevance | Date | Size Reverse

CERNIT

22312 documents found in 46 ms - showing 1- 10 Next>>

Accelerator Physics Issues of the LHC [103KE]

ACCELERATOR PHYSICS ISSUES OF THE LHC ...collective effects in accelerators is now a well mastered. .is a
nightmare for the accelerator physicists. The beam...CONCLUSIONS The accelerator physics in the LHC benefits
from...

http:ffcern.ch/AccelConf{e9s /PAPERS JORALS FRYO2A.PDF

SR-related Accelerator Physics Issues [77 KB]

SR-RELATED ACCELERATOR PHYSICS ISSUES Laurent Farvacque European Synchrotron Radiation. . the radiation, both
in space and time domains. In terms of accelerator physics, this means smaller emittances, higher currents, shorter...
http: ffcern.chfAccelConffe96 /PAPERS fORALS /WEYD 1T.PDF

Accelerators & Beam Physics Group [1KB]

AB [ Accelerators & Beam Physics Group Mandate Organisation & Sections Organigramme. .. Bibliography Info 25 years
photos of Linac-2 Accelerators at CERN AB-Dep Activities AB-Dep Admin. Grey Book...

http: [fwwwslap.cern.ch/

Introductory material to Accelerator Physics [6 KB]

4 . References on Accelerator Physics R8D and...of Partide Accelerators: Theory of.. Amelerator thsncs

Sprrnger .preprint Sites for Accelerator Physics Further...High Energy Accelerators, A.W. Chao...imp 2in
modern accelerators, 5.A. Heifets... Advanced School on Accelerator Physics, 20 Sep-1...
http:/fcern.ch/ab-abp-ric/ap-iterature. htm

HC Accelerator Physics and Technol Challengeslnvited [195 KB]
LHC ACCELERATOR PHYSICS AND TECHNOLOGY CHALLENGES L...CONCLUSIONS From the point of view of
accelerator physics, the LHC machine design rests...Proceedings of the 1999 Partide Accelerator Conference, New
York, 1999
http: ffcarn.chfAcceiConffp99/PAPERS /MOCL 1.PDF

Accelerator Phys:cs Code Web Regas:tog_' [121KB]

Use these Navigators
to filter your results

Size

Timestamp

Formats

Language

Refine your search
using these
found in the results

large hadron collider (2.92)
f zimmermann (1.82)
point 8 {1.68)

dynamic aperture (1.67
g rumolo (1.58)

¢ benedetto (1.52)

f ruggiero (1.41

w herr (1.41

v h chaplin (1.34)

d schulte (1,28)

k the (1.19)

points 1 (1.19)

point 1 (1.19

point & (1.19)

point 2 (1.19
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Sub-Search in Web sites
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earch within sub-sets of the Web index:

Search Results - Résultats de la recherche

Search again LHC

Spotlight on the LHC Olympics

1 ..on... News Ask an Expert The LHC Dlympics Coinciding with the kickoff..on in 2007, the Large Hadron Colider (LHC) will be the
[#] worldi= biggest and most._interpreting the data produced from the LHC wont bs an essy task. This is because

tpdo ic/Content/Ch Spatligh ol 2n.futml - 2 KE - 2007 02 12

Whatis LHC?
2~ Expert Whats next st CERN? What is the LHC? The Large Hadron Collider (LHC} is & parficke acoslerstor which wil probs
2 desper...of motion of 2 flying mosquito. What makes the LHC so extraordinary is that it squeszes energy into...
hitp:/foem. chipublic/A CCELERATORS/LHCace htmi - 2 KE - 2006 11 10

Qu'estceguele LHC?

3 . étape 3u CERN? Quiestce que le LHC? Le Grand collisionneur de hadrons, {Large Hadron Collder, LHC) estun acoflratewr de
[# partioules qui sondera la matiére. .du m dun

en vl Le LHC parviendra 3 condenser son énergiz dans. .
htip:ifcem. /Content/Ch CERNCERNF HCWhatLHC-r.himd - 2 KE - 2006 11 10

LHC milestone triple jump
4 Spotlight on... Mews Ask 3n Expart LHC milestons triple jump An official ceremony.. CERNTs major project to build the LHC
[#) (Large Hadron Coliider), the word?s. L,ng.u_qt 3l tha main magnats required to build the LHC. This gigantic scientific machine is.
hitp: hpublic Gantent/Gh ligh Jump-en_himi - 3 KB - 2007 02 26

Pourguoi le LHC?

5 ---Cuelle est = prochaine iape au CERN? Pourguoi ke LHC? Le LHC est consinsit pour compkter notre connaissance de I?
Univers. associée, le boson de Higgs. Siceluici existe, le LHC devrait permettre de le détecter, Quen ect-il des
Lorsque

ttp, lic/Content/Chap CERNCE MRy LHCWRLHC fr html - 2 KB - 2006 11 10

quatre forces?

Gros plan surles Olympiades du LHC

Intermoger un Expert Les Olympisdes du LHC Alors que les Jeuwx Olympiques dhiver a2 2007, le grand
I- drons {LHC) sera b2 plus grand et b2 plus puissant des Cependant, [i =tati
pas une tiche facie En effst, les protons...

tp: lic/Gantznt/Ch tligh ightClympics-fr.htmi - 2 KE - 2007 02 12

de
des donnges du LHC ne sera

T1hitz) Sort by date 1-10Next== CERM Search

Copyright CERN 2006, DSU - Communication Group
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Pilot Search Backend for CFU DEgattnent

 CFU data in protected collection
* Indexing of per document ACLs

K\,]'L‘ ) com-n . ey § User AWAGNER
& CONTRACTFOLLOWUP 2 Heip - Logout

CERN Contract Follow Up

For protiees or comments send semd t2 33 SL00CTDCEM R Naw users. please oy the CELI Quick Tour

Copymgher Lo
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Switzerland @
7

www.cern.ch/it The CERN Search Project - 29



|S Next Steps

CERN - IT Department
CH-1211 Geneve 23
Switzerland

www.cern.ch/it

CERNIT

 Including additional document collections
— EDMS, Buildings

e 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

« EXxplore additional information sources:

— Mailing list archives
— Sharepoint Web sites

— eftc.
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Questions ?
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