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Semantic data model
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Search in Semantic data model
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What is needed to be searched?

4

• A full movie

• A sequence

• A shot 

• …

• Everything in the same time



Serendipity
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• Wikipedia definition:
– Serendipity is a propensity for making fortunate 

discoveries while looking for something unrelated.

• Search by Serendipity: 
– faceted navigation

• Navigation of results by dynamically-extracted and/or pre-
defined categories

– Rich, application-independent content previews with 
search term highlighting

– User aids like support for natural language queries 
and multi-language search related query (and 
content) suggestions, and fuzzy matching tools like 
phonetic and approximate spelling matches and 
spelling corrections.
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Raw indexing of the IPI
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Class Of Entity



Raw indexing of the IPI
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Properties

Named
entities



Indexing Assets following links

• Selection of the searchable assets:

– Subject

– Shot

– Subshot

– Filmed Element

• The links (properties) are used to enriched 
the assets 
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Search engine paradox ?

• Semantic database: 

– multiple assets with links and relation

• Search engine: 

– flat data 
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Indexing Assets following links (2)

• Selection of the searchable assets:

– Subject, Shot, Subshot, Filmed Element

• The links (properties) are used to enriched 
the assets and are filtered

• Some properties are mapped as facet

– This selection is done thanks to the semantic 
relations

• This mapping depends on the data and the 
use cases
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Specific facets



Serendipity in Mediamap:
Advanced search
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Conclusions

• Advantages of the search by serendipity on 
a semantic database:

– Very efficient in terms of scalability

– User friendly for making queries

– Presents the richness of the semantic database

• Drawbacks:

– Need a manual configuration depending on the 
use cases and depending on the data model
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Questions
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Links

• Demo

– http://81.246.101.71:50000

• Conf

– http://81.246.101.71:50001

• IPI GIO

– http://94.23.207.147/IPI-EditorTestPage.aspx
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http://81.246.101.71:50000/
http://81.246.101.71:50001/
http://94.23.207.147/IPI-EditorTestPage.aspx
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Video

MusicSpeech

Lorem ipsum dolor. Vestibulum urna lectus, dignissim hendrerit. Curabitur eget urna sem Aliquam erat volutpat. 

Speech/music

Locutor segmentation

Automatic Segmentation

travelling

Manual segmentation

Shot Detection

Mobutu Interview Congo sequence

And also: Subshot, element of the shot etc …

Multiple segmentations



3 functions of semantics

• Apple is a fruit
Add a type to 

something

• purchase shares == buy stock
Tell when two

different things are 
the same thing

• Rafael Nadal plays against
Roger Federer

Specify a relation 
between two things



Semantics in Databases

• Databases are “structured”

• Database semantics comes from row:column
– Column defines Type of entity

• Examples: client, supplier

– Row defines Relation between entities

• Primary key - main entity

– As for Equality

• This is the whole problem of Master Data Management
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Immediate Federated View

Erik McClain Address 1 Billing

McClain Erik Email CRM

Erik McClain Birth Date Support

Erik McClain Phone ERP

Name User Phone College

Graff rgraff 392-3900 Pharmacy

Harris bharris 392-5555 Medicine

Ipswich zipswich 846-5656 PHHP



Semantics in Text

• Text is “unstructured”

– Semantics not explicit

• Resources and processing needed

• Natural Language Processing

– Typing entities/things

• Rules, lists, ontologies

– Equality

• Linguistic variants, morphology, stemming, synonyms

– Relations

• Parsing, co-occurrence (related terms), Linked Open Data
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Google has acquired 
social search 
service Aardvark, says a 
source that has been 
briefed on the deal, for 
around $50 million. We 
first reported on 
the discussions between 
the two companies ...



Exalead Fields capture most types, 
documents capture rows

• Exalead Field types

– Text

– Dates

– Numbers

– Categories

• Exalead Documents

– Each doc an entity, 
database rows, or

– Each doc a text, 
with entities added 
in fields
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Tabular facets



Facet 
= 

Semantic Dimension
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Semantics comes from 
Databases
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INDEX

autosuggestion

language identification

spell checker

related terms
related queries synonyms

cross language

phonetic

sentiment analysis

named entity

lemmatisation

stopwords

QueryMatcher
FastRules

HTMLRelevantContextExtractor

Ontology Matcher

Clusterer

faceted search

lemmatisation

phonetic

Categorizer

Or, Semantics comes from Text



AutoSuggestion
Example

Auto completion of
user query as they type



Auto Suggestion
Resource

<SuggestDictionary xmlns="exa:com.exalead.mot.suggest.v10" maxEntries="3" subExpr="false" subString="false" >
<SuggestDictEntry entry="airport" score="1" />
<SuggestDictEntry entry="air" score="2"/>
<SuggestDictEntry entry="airlines" score="3" />
<SuggestDictEntry entry="aircraft" score="4"/>
<SuggestDictEntry entry="airelles" score="1" />
<SuggestDictEntry entry="airpower" score="1" />
....
<SuggestDictEntry entry=“zebra" score="1" />

</SuggestDictionary>

<SuggestDictionary xmlns="exa:com.exalead.mot.suggest.v10" maxEntries="3" subExpr="false" subString="false" >
<SuggestDictEntry entry="airport" score="1">

<SuggestDictEntryExtraInfo info="http://www.c.com"/>
<SuggestDictEntryExtraInfo info="http://www.d.com"/>

</SuggestDictEntry>
...

Scores > administrator-set 
threshold are displayed

Format for URL suggestions



Synonym, Example

DB administrator 

is defined as 
synonym of

Database 
Administrator

This synonymy
can be in 
one direction 
or 
both ways



Synonym
Resource

Example 1

<Synonyms xmlns="exa:com.exalead.mot.qrewrite.v10" equivalenceClass="false" >
<SynonymSet originalExpr="db administrator" lang="en" >

<Synonym alternativeExpr="database administrator" />
<Synonym alternativeExpr="data base administrator" />

</SynonymSet>
</Synonyms>

In this example the query "db administrator" generates query ("db administrator" or "database administrator" or "data 
base administrator") but "database administrator" and "data base administrator" queries do not perform expansion.

Example 2

<Synonyms xmlns="exa:com.exalead.mot.qrewrite.v10" equivalenceClass="true" >
<SynonymSet originalExpr="db administrator" lang="en" >

<Synonym alternativeExpr="database administrator" />
<Synonym alternativeExpr="data base administrator" />

</SynonymSet>
</Synonyms>

In this example any of the queries "db administrator", "database administrator" or"data base administrator" will generate 
the combined query ("db administrator" or "database administrator" or "data base administrator")



Phonetic Example



Language
Identification

54 
languages 
are 
currently 
detected



Lemmatisation

...



Lemmatisation
Resource

<Lemma value="alsacien" pos="noun" trustLevel="100">
<inflecteds>

<Inflected value="alsacien" number="singular" gender="masculine"/>
<Inflected value="alsacienne" number="singular" gender="feminine"/>
<Inflected value="alsaciennes" number="plural" gender="feminine"/>
<Inflected value="alsaciens" number="plural" gender="masculine"/>
</inflecteds>

</Lemma>



Spell Checker



Query Matcher

Jones, G. et al. Non-hierarchic document clustering Willett Introduction 
Cluster analysis, or automatic classification, is a multivariate statistical 
technique ... henceforth a GA, for document clustering.
04 nov. 2003 - 20k

ManualCategorization : MachineLearning
Source : Vie société : Documentation : Press : Exalead EN-FR Press 
excerpts : Old - News Articles : Articles de 
recherche : NeuralNetworks :clustering
Personnalité :
Gareth Jones, Peter Willett, Edward Arnold, Van Nostrand Reinhold
Lieu :
Berlin, Duran, Sheffield, New York, London
Organisation :
British Library, Wellcome, Everitt, American Society, ACM, Springer

<QueryMatcher annotationName="MyCategory" > 
<QueryList query="clustering AND (algorithm OR analysis OR learning)“ annotationValue="MachineLearning"> 
<QueryList query="clustering AND &quote;load balancing&quote;" annotationValue="Hardware/Cluster"> 

</QueryMatcher>
...
<AnnotationMapping name="MyCategory" > 

<CategoryContentTarget retrievable="true" indexField="corporate" categoryRoot="Top/ManualCategorization" 
categoryAppend="true" form="exact" /> 

</AnnotationMapping>

QueryMatcher
Advantages

Support all expressions/operators of Exalead User Query Language 
(UQL)
Very simple to configure (not command line compiler, you just have to 
set your rules in Analysis.xml)

Drawbacks
Complexity depends of the number of rules (Conceptually, you should 
imagine we test each of the rule on the document)
Performance are not good if you have a lot of rules (> 100)
Regular expression on words (like the query parser)
Not available as a standalone component. Only available in indexing 
pipeline because it has a lot of interaction with query-parser, gdict, ..

http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=search&r=cSource/15664090439936383282&w=1&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=search&r=cSource/15664090439936383282&w=1&&$rcexpanded=true


Query matcher
Resources

<AnalysisConfigList .... > 
<AnalysisConfig...> 
<AnalysisPipeline name=...>

... 
<QueryMatcher annotationName="MyCategory" > 

<QueryList query="clustering AND (algorithm OR analysis OR learning)“ annotationValue="MachineLearning"> 
<QueryList query="clustering AND &quote;load balancing&quote;" annotationValue="Hardware/Cluster"> 

</QueryMatcher>
... 

<MappingConfiguration>
... 

<AnnotationMapping name="MyCategory" > 
<CategoryContentTarget retrievable="true" indexField="corporate" categoryRoot="Top/ManualCategorization" 

categoryAppend="true" form="exact" /> 
</AnnotationMapping>
... 

</MappingConfiguration> 
</AnalysisPipeline> 

</AnalysisConfig> 
</AnalysisConfigList>



add a category to a 
document matching a 

compiled regular 
expression

Jones, G. et al. Non-hierarchic document clustering Willett Introduction 
Cluster analysis, or automatic classification, is a multivariate statistical 
technique ... henceforth a GA, for document clustering.
04 nov. 2003 - 20k

MyCategory: MachineLearning
Source : Vie société : Documentation : Press : Exalead EN-FR Press 
excerpts : Old - News Articles : Articles de 
recherche : NeuralNetworks :clustering
Personnalité :
Gareth Jones, Peter Willett, Edward Arnold, Van Nostrand Reinhold
Lieu :
Berlin, Duran, Sheffield, New York, London
Organisation :
British Library, Wellcome, Everitt, American Society, ACM, Springer

<FastRulesDefinition xmlns="exa:com.exalead.mot.components.fastrules" catName="MyCategory" > 
<Category value="MachineLearning" > 

<Rule value="text:&quot;clustering&quot; AND (text:&quot;algorithm&quot; OR text:&quot;analysis&quot; OR 
text:&quot;learning&quot;)" exceptionRule="false" /> 

</Category> 
<Category value="Hardware/Cluster" > 

<Rule value="text:&quot;clustering&quot; AND text:&quot;load balancing&quot;" exceptionRule="false" /> 
</Category> 

</FastRulesDefinition>

FastRulesAdvantages
Very fast rules categorization
Support huge set of rules (> 100k rules)
Regular expression on chunk (for example a regular 
expression on an url, title or text)
Available as a standalone component (Exa and Java)

Drawbacks
Limited syntax

(only AND/OR/NOT operators are supported)
Rules must be compiled before usage

FastRules

100 000 queries with

boolean large multi word

expression matching

1 Mb / sec / server

http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=getdocument&documentid=exalead://FILE/Vie soci%c3%a9t%c3%a9///madsrv001/Dfs2/vie_societe/file:////madsrv001/Dfs2/vie_societe///madsrv001/Dfs2/vie_societe/Documentation/Press/Exalead EN-FR Press excerpts/Old - News Articles/Articles de recherche/NeuralNetworks/clustering/Jones, G_ et al_ Non-hierarchic document clustering.htm&documentmime=text/html&documentextension=htm&searchresultindex=0&documentsource=search_matrix:matrix_build:Vie soci%c3%a9t%c3%a9&documentdetectedext=htm&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=search&r=cSource/15664090439936383282&w=1&&$rcexpanded=true
http://matrix/search/C=eJwli8ENAjEMBLcUHhRARyeTWw5Lji*YCQrdE8RrZ0baF4qN7Az14yIu9klNGB4BR5UeOtGep7NrwQ3GWmWttBbnXJClwvlm4DpbbiZ!JOh*o8vduKPH4K9sIbuOXLcvdzgnwg__?action=search&r=cSource/15664090439936383282&w=1&&$rcexpanded=true


FastRules
Resources

<FastRulesDefinition xmlns="exa:com.exalead.mot.components.fastrules" catName="MyCategory" >
<Category value="MachineLearning" >

<Rule value="text:&quot;clustering&quot; AND (text:&quot;algorithm&quot; OR 
text:&quot;analysis&quot; OR text:&quot;learning&quot;)" exceptionRule="false" />

</Category>
<Category value="Hardware/Cluster" >

<Rule value="text:&quot;clustering&quot; AND text:&quot;load balancing&quot;"
exceptionRule="false" />

</Category>
</FastRulesDefinition>



RulesMatcher
Named Entities

image of use?



Rule matcher
Resources<TRules xmlns="exa:com.exalead.mot.components.transducer">

<!-- 1st rule tags emails with the annotation NE.email -->
<TRule priority="0">
<MatchAnnotation kind="NE.email"/>
<Seq>
<TokenRegexp value="[0-9A-Za-z_]+"/>
<Noblank/>
<Iter min="0" max="4">
<Or>
<Word value="-" level="exact"/>
<Word value="." level="exact"/>

</Or>
<Noblank/>
<TokenRegexp value="[0-9A-Za-z_]+"/>
<Noblank/>

</Iter>
<Word value="@" level="exact"/>
<Noblank/>
<TokenRegexp value="[0-9A-Za-z_]+"/>
<Noblank/>
<Iter min="0" max="6">
<Or>
<Word value="-" level="exact"/>
<Word value="." level="exact"/>

</Or>
<Noblank/>
<TokenRegexp value="[0-9A-Za-z_]+"/>
<Noblank/>

</Iter>
<Word value="." level="exact"/>
<Noblank/>
<Or>
<TokenRegexp value="[A-Za-z][A-Za-z]"/>
<Word value="gov"/>     <!-- government entities in the US -->
<Word value="com"/>     <!-- commercial entities -->
<Word value="net"/>     <!-- network providers -->
<Word value="org"/>     <!-- non-profit organizations -->
<Word value="edu"/>     <!-- educational institutions -->
<Word value="museum"/>  <!-- museums -->
<Word value="travel"/>  <!-- travel industry -->

</Or>
</Seq>
</TRule>

<!-- 2nd rule tags dates with the annotations NE.date.full and 
NE.date.compact -->

<TRule priority="9">

<!-- All that's been matched by the captures, french way -->
<MatchAnnotation kind="NE.date.full" value="%1 %2 %3 %4"/>

<!-- Don't use day of week -->
<MatchAnnotation kind="NE.date.compact" value="%2/%3/%4"/>

<!-- matches dates like Samedi 31 janvier, 2004 or 16th of 
November 2003 -->
<Seq>

<!-- 1st capture: optional week day -->

<Opt>
<Sub no="1">
<Annotation kind="exalead.nlp.date.days"/>

</Sub>
<Opt> <Word value=","/> </Opt>
<Opt> <Word value="the"/> </Opt>

</Opt>

<!-- 2nd capture: day number/ordinal -->    
<Sub no="2">
<Or>
<!-- day ordinal : 16, 28, 15th, 1st,3rd ... -->
<Annotation kind="exalead.nlp.date.ordinals"/>

<!-- day number with no ordinals : 16, 28, 1 ... -->
<TokenRegexp value="0?[1-9]"/>
<TokenRegexp value="[12][[:digit:]]" />
<TokenRegexp value="3[01]" />

</Or>
</Sub>



RelatedTerms



StopWords



Categorizer

Business

Consumer

Services

Inqueries
Customer 

Service

Shopping

Pets

Business

Consumer

Services

Inqueries
Customer 

Service

Shopping

Pets

new item class
signature

training 
document

Predict category of a new document
using an existing training dataset 
(for example: dmoz)
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INDEX

autosuggestion

language identification

spell checker

related terms
related queries synonyms

cross language

phonetic

sentiment analysis

named entity

lemmatisation

stopwords

QueryMatcher
FastRules

HTMLRelevantContextExtractor

Ontology Matcher

Clusterer

faceted search

lemmatisation

phonetic

Categorizer

Semantics comes from Text



Processing Pipelines

Document 
Conversion

Document 
Processor 

(Others & Custom)

Language
Detection

Tokenizer
Part of 
Speech

Lemmatization
/ Stemming

Synonym
Built-in 

Named Entity

Custom 
Named Entity
(Ontology, Thesaurus)

Related
Terms

Categorization
Semantic

Processors 
(Others & Customs)

Indexing

Over 300+ 
file format

Date 
normalization, 

Metadata
processing

54 languages
supported

Split words, 
detect end of 

phrase, …

Detect word
types (noun, 

verb, …)

Determine
lemma and 
stem of the 

word

Associate
Synonyms for 

predefined
tokens

Extract People, 
Location, 

Organization, …

Determine
important 
Keywords

Use to 
determine

similar
documents, 
documents 

of same
subject

matters, …

Others
Semantic

processors 
such as 

Sentiment 
Analysis, …

Based on your
own thesaurus

Get the most out of your content

Indexing Side



Search Pipelines

Language 
Detection

Parsing 
(Tokenizer)

Synonym 
Expansion

Lemmatization 
/ Phonetic

Query 
Rewriting 

(Regexp, …)

Transformation 
into index 

query

Return results Ranking
Related 
Terms

Summary Highlighting

54 languages 
supported (used 

to choose the 
right tokenizer)

Split words, 
detect end of 

phrase, …

Expanded 
query with 

user-defined 
synonym

Determine 
lemma and 
stem of the 
word . Apply 

Phonetization 
algorithms

Index return 
results set 

matching user 
query and 

security rights 

Rank results 
using density, 

text scoring and 
ranking formula

Determine 
Summary to be 

displayed for 
each hit

Highlight the words 
that are matching the 

user query

Extract Related 
Terms from the 

result set

Understand the user query & enhance results

Search Side

Rewrite special 
expressions 

such as word*

Query is 
rewritten to be 
comprehensible 

by the index

Index



Processing Pipelines
Example in details

Six months into his administration, President Obama is at a pivotal moment. He
has pushed through a $787 billion economic stimulus package, bailed out Wall
Street and, on Tuesday, managed to beat the defense industry in the Senate,
which voted to kill a high-profile fighter jet program. On Wednesday night Mr.
Obama addresses the nation in a prime-time news conference as the public, and
lawmakers, are growing skittish over his next big plan, to remake the American
health care system.

A Defining Moment Nears for President 

Example of semantic processing applied to a crawler NYT article



Processing Pipelines
Document Processor & Language Detection

<title>A Defining Moment Nears for President – NYTimes.com</title>

Title extraction 
and assignement 

to meta title

<meta content=“Sheryl Gay Stolberg” name=“by” />
Author extraction using html extractors and 

assignement to meta author

<body>
[…]
Six months into his administration, President Obama is at a pivotal moment. He
has pushed through a $787 billion economic stimulus package, bailed out Wall
Street and, on Tuesday, managed to beat the defense industry in the Senate,
which voted to kill a high-profile fighter jet program. On Wednesday night Mr.
Obama addresses the nation in a prime-time news conference as the public, and
lawmakers, are growing skittish over his next big plan, to remake the American
health care system.
[…]
</body>

Content extraction & language detection

<meta content=“July 23, 2009” name=“displaydate” />

Date extraction and normalization to 2009-07-23 





[Six] [months] [into] [his] [administration], [President] [Obama] [is] [at] [a]

[pivotal] [moment][.]

Processing Pipelines
Tokenization, Lemmatization, Part of Speech Tagging

End of sentence and 
paragraph recognition

Stop word removal

[ ] Word detection

nounnoun noun noun

noun

verb

determiner

Proper noun article

adjective

preposition

preposition

Part of Speech Tagging

Lemma for
of is: be



Conclusions

• Semantics

– Type

– Equality

– Relations

• Search Based Applications

– DB semantics combines with Text Semantics

• Ease of search

• Merging, Fusion, Presentation of Typed Information



Questions
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