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Enterprise Search
 What is Enterprise Search?

* Requirements for protected search

* Enterprise Search solution providers

« CERN Search

— Background & Objectives
— Architecture, Document Workflow
— Search Relevancy, Ranking algorithms

* Improving TWiki Search
e — Indexing TWiki Topics
%+ Google Comparison

<o =k — What about Google Search Appliance ?
Do >y — Comparison with FAST

*  Future Steps
— FAST Search Server 2010
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Components of Enterprise Search:

— Document retrieval
* Not only web pages
« Database/XML data (CDS, Indico, Phone data)

— Search Engine with ranking

— Integration within existing infrastructure
 Authentication
 Authorization

S35 — Protected documents
V. )  Getting access to document data
SA I * Recording ACLs as well

« Enterprise Search is not only a question
about the search technology used!
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*Protected information must not ‘leak’ from search
«Search engine only presents data you can read

*To obtain full results, authentication is required
*Results filtered by your access rights

«Authentication models can be based on
*Document ACL at time of indexing
Callback to the application

*Dependent on role based model for the site

s A - Ideally only one role model

.
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A CERN Search page for the whole site

« www.cern.ch search for public data

Central IT services

Experiment web sites

Infrastructure / HR / Administrative workflow sites

Start of project in February 2006
— Based on FAST as one of market leaders

— Present resources 1 Project Associate and small share of an engineer

In production since 2007
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Document Content Flow

Intranet ;‘L
Internet y
— Indexing
" ( Data Processing Pipeline \ R —
@ Crawler I I
Lo i i Query
L0 File
File Server \_ \ \ \I \ \ \I \ \ 'j Result
| o
L "' Norm[faalitzahliun I Ert?:rt;un I Gaz:rglﬁon FIXML index
I I Search
File Fermat I Language I FixhL
Conversion | Identification | Generation
I Lemmatization I
Database Character Set || 1
and Encgding | Tokenization |
Conversion
I Categorization I
| |
| |
Document retrieval Document processing Document indexing
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security for users and documents

Specify user id and/or document id

* Document Processing =
* Resolve ACLs to text strings
 Sent to Indexer with document e
» Security Access Module of FAST
 Active Directory integration based = sessneeeenioeens
on CERN accounts and e-groups ]
> CERN Search
,L A : Index

Active Directory
Users & Groups
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CERN Search %

L
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Query L

& Identity @) & Search

=1
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Q

q.. * Query Processing

, Active Directory
- * Authentication by Front-End Users & Groups

* User identity and e-group membership

Is passed along with query
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Production System Development System

Document Processing & Frontend Document Processing & Frontend
1
search02 search10 searchll
search21 search22 search20
N
1 -
1 ~
search23 search24 websvc08 |
‘ search06 I search06
Search Index Frontend
Search Index
g < : Search01 - Index &Search Search10 -admin node

< NP - Document processing - database connector
TR Search02 - Index &Search - document processing

Ning ‘ - DEEIEAE reEesE i Search11 - Crawler / Webalyzer
| X y Search03 _ Admin node - document processing

.-.. - Crawler / Webalyzer ‘
- Database connector Search06 - indexer
- search engine
Search04 - Index
- Document processing Search02 - dev Search frontends
(EDMS, CFU, etc.)
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Documents indexed by CERN Search

2010 2009 2008
CERN 1537483 1787805 820542
Websites
CDS 1078094 1040694 936018
TWiki Pages 61277 -—- -
Indico
(Public) 328538 255365 432339
Joint
e X Accelerator 157566 --- -
T eV Conferences

<SRN Phonebook 31198 25629 23982

Currently >3 million documents
Estimated 10 million in total if all sites indexed
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* Order search with most interesting
document first in list

« Ranking Metrics:

— Search Terms:
* Occurrence in URL, page title and page contents.
* Proximity of terms in document

— Quality of a page:

* Relevance of page in the Web space of all indexed

—_ 2 pages (how many other pages link to the page)
iy vy - How deep inside a Website a page Is located
Nag — Freshness of document

« Generally the newer the document, the more interesting
-
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* Flat Web space

— ~10,000 Web sites just one level down
http://www.cern.ch/sitel
http://www.cern.ch/site2

— No consistent structure and navigation (apart from back-links to CERN
home page)

- Keyword distribution

— Small number of significant words in large number of pages

¥ou did a simple search for all the words: recruitment

. Qi 2541 Results Found in 0.032 Seconds 1-10
> 6 30,000
a2 8
: o 20,000
il &)’ Anchortext Complets
m Freshness
g 10,000 m  Quality
] m  Statistics
o Query Boost

0

0 20 a0 100

40 &0
Hit number
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* How to improve ranking?

— Manual Tuning of results

* to assure expected results
during important events

— LHC first physics; Angels & demons
— Usage analysis
* e.g. review of “zero result” queries
 user tracking — “what links users follow”

| -+ Bestresults obtained with hints to search engine
y and effort by content authors
— Add keyword and author meta data tags at minimum
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Request from experiments to index protected TWiki content
and to improve ranking

— Built in TWIiki search functionality was weak

- Pages are protected so access requires CERN SSO step
— Not natural for web crawlers

« URLSs are not words so break of topic name improved ranking

— ‘Example Topic Template’ from
https://twiki/TWiki/ExampleTopicTemplate

- Get changed pages only

P — Twiki ‘find’ for modified documents to be re-indexed
G aoon — Could increase frequency to hourly

sy . ' -+ Inproduction since June 3" 2010

— Users reporting substantial improvements compared to built in
TWiki search
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- What makes Google Web search work well
— The whole web for analysis

« who links to your site

— Huge usage data used for “voting” for results

most popular results swim up

— Substantial resources to tune and correct results

usage data analysis
taking into account popular events
hand edited results for popular single key word searches

-~ * Above is valid for all public search engines
€S — Yahoo!, Bing, ...
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« Google make a packaged offering o |
— Hardware R
— Software
— 2 year license and then need to replace

* Priced by number of documents
— CERN has around 10 million documents

» Black box solution
— Management GUI
o - Alerting
) — Does retrieval, analysis and indexing
— Single-sign on support (but see later...)
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e Test

— BNL have a Google Search Appliance which
they use to index ATLAS public pages at CERN

— Performed sampling comparisons with CERN
FAST Search for sample common terms

 Results

— Google Search Appliance did better job at
ranking according to content owners

— Indexing of protected pages did not work
... , * Issues with Single Single On javascript
« Google engineers could not find a solution

= — GSA cost would have been substantially higher
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 Include additional protected content
* e.g. Indico, EDMS, Sharepoint, Drupal, ...

* Migrate to FAST Search 2010

« Improved web selection filtering
— Show documents from past X months
— Show documents written by author Y

- Partition web space
— Official content
— Personal sites

- Feedback based on previous user choices

< — Put higher if often selected

A Syt « Allow content managers to adjust rankings themselves

— Repeat comparisons with other solutions in 2011
such as GSA

CERN IT Department * Interested to see what other sites are doing Y
1o (&
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Questions ?
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Search |[_New search

* CERN Search:
http://cern.ch/search e
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[ ]
. [ ]
Intranet /
Internet
e d [ ]
$O m °
T
s o = | File
TR | Traverser ®
S File Server l
<
< Database =
S - Connector
;<f’,_’:'y" I
Sq /&‘iﬁ'/“:i' = <
. SV :
\ \\ Vo = Database

\ S Variety of meta data
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Wide range of document sources:

Web Pages

File systems

Databases

Directories (People and Places)

Document repositories (CDS,
EDMS, Indico, ...)

Different access protection schemes
Different retrieval methods and frequencies
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