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Anders Lybecker

A Consultant

I Solution Architect
I KRING Development A/S

A Expertise
I .Net
I SQL Server
I FreetextSearch

aly@kringdevelopment.dk | +45 53 72 73 40 |www.lybecker.com/blog
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A Lucendntro

A Indexing
A Searching
A Analysis
I Options
| Patterns
I Multilingual
I What not to do!
A,Did you mean...“ functional

A Performance factors for indexing and searching
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What Is Lucene

A Information retrieval software library
I Also know as a search engine

A Free / open source
A Apache Software Foundation

A Document Database
I Schema free

A Inverted Index

A Large and active community

A Extensible and scalable (6 billion+ documents)
A Java,Net, C, Python etc..




Who uses Lucene?

A MySpace, LinkedIn, Technorati, Wikipedia,
Monster.com,SourceForgeCIA, CNET

Reviews, E. On, Expéfkchange,
Guardian, Akamai, Eclipse, JIRA,

he

Statsbiblioteket the State and University

Library iInAArhus—- Denmark, AOL,
Furl, IBMOmniFindYahoo! Edition,

TheServerSidéNutch, Solr

Disney,
HI5,
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Querying

1. Construct Query
I E.gviaQueryParser
2. Filter
I Limiting the resultE.gsecurity filters
I Does not calculate score (Relevance)
I Caching vi&achingWrapperFilter

3. Sort
I Set sort order, default Relevance

Demo




Types of Queries

TermQuery Query by a single TermmWord

PrefixQuery Wildcard query- like Dog*
RangeQuery Ranges like AERZ 22-44 or 01DEC201P4DEC2010
BooleanQuery Container with Boolean like semantieShould, Must or Musiot

PhraseQuery Terms withina distance of one another (slop)
WildcardQuery E.g.A?de matches Anders
FuzzyQuery Phonticsearch vid_evenshteirdistance algorithm
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Query Parser

A Default Query Parser Syntax

I conference

I conference ANlucene <=>  +conferencdueene
I Oracle OR MySQL

I C#NOPphp <=> C#php

I conference ANDL{ceneOR.Net)

i “KRI NG Devel opment
I t i tbbcene”n Acti on”

I L?becker

I Mad*

I schmidt-  schmidt schmit schmitt

I price:[12 TO 14]

A Custom Query parsers
I Use | rony, ANTLR
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Analysis

A Converting your text into Terms
I Lucenedoes NOT search your text
I Lucenesearches the set of terms created by analysis

A Actions
I Break on whitespace, punctuatiocaseChangesiumba3rs
I Stemming (shoes> shoe)

I Removing/replacing of Stop Words
A The quick brown fox jumps quick brown fox jumps

I Combining words
I Adding new words (synonyms)

Demo
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Field Options

A Analyzed, Not Analyzed, Analyzed No Norms, Not
Analyzed No Norms

A Stored- Yes, No, Compress

Not Analyzed Yes No Identifiers (Primary keys, file names), SSN, Phone N
No Norms* URLSs, names, Datand textual fields for sorting

Analyzed Yes Positions + Offset: Title, Abstract

Analyzed No Positions + Offsets Main content body
Not Analyzed Yes No Document type, Primary keys (if not used for searchi
Not Analyzed No No Hidden keywords

* Norms are used for Relevance ranking
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Field Options

A Norms
I Boosts and field length normalization
I Use for ranking
A Default: shorter fields has higher rank
A Term Vectors
I Miniature inverted index
I Term frequency pairs
I Positional information of each Term occurrence (Position and Offset)
I Use with
A PhraseQuery

A Highlighter
A" More Like This*
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Copy Flelds

Alt’ s common to want t
one way

A You might store an unanalyzed version of a
field for searching
I And store an analyzed version for faceting

A You might store a stemmed and nstemmed
version of a field

I To boostprecise matches




Multilingual

A Generally, keep different languages in their
own fields or indexes

A This lets you have an analyzer for each
language
I Stemming, stop words, etc.




Wildcard Querying

A Scenario
I Search for *soft

I Leadingwildcards require traversing thentire
Index

A Reversing Token Filter

I Reversdahe order, and leading wildcards become
trailing
| *soft ->tfos*




What can go wrong?

A Lots of things
IYou can’t find things
I You find too much
I Poor query or indexing performance

A Problems happen when the terms are not what you
think they are




Case: Slow Searches

A They index 500,000 books
A Multiple languages in one field
I So they can’t use stemming

A Their worst case query was:
I “The It ves and | i1 terature

A 1t took 2 minutes to run

A The query requires checking every doc containing
“the” & "“and’

I And the position info for each occurrence
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Brgrams

A Bigrams combine adjacent terms

A“ The |l ives and | iteraturt
and?” “and |1 terature’”

A Only have to check documents that contain the pair
adjacent to each other.

A Only have to look at position information for the pair

A But can triple the size of the index
I Word indexed by itself
I Indexed both with preceding term, and following term
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Common Bgrams

A Form bigrams only for common terms

A“ The” occurs 2 billic
360Kk.

A Used the only 32 most common terms
A Average response went from 460 ms@@ms.




Auto Suggest

A N-grams
funi grams: “c¢”, *“a”>, *“s”, *]
I bigrams: sWca”, “as’
Itri grams :“ a“‘s h”
I4grams: “cash’”
A Edge Ngrams
I “c”, cdsc,a”™,c a‘s h”

Alternative:PrefixQuery

Demo
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Spell Checking

A, Did you mean.
A Spell checker starts by analyzing the source

erms Info ngrams

word kings
gram3 kin, ing, ngs
gram4 king, ings
start3 Kin

start4 king

end3 ngs

end4 iIngs

Demo
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TrieFields— Numeric ranges

A Added in v2.9

A 175 is indexed as hundreds:1 tens:17
ones:1/5

I TrieRangeQuerfl54 TO 183] is executed as
tens:[16 TO 17] OR ones:[154 TO 159] OR
ones:[180 TO 183]

A ConfigurableprecisionSteer field
A 40x speedup for range queries




Synonyms

A Synonym filter allows you to include alternate words '
that the user can use when searching
A For example, theater, theatre

I Useful for movie titles, where words are deliberatalis
spelled

ADo n’ t-useosynenyms
I It helps recall, but lowers precision
A Produces tokens at the same token position

I “1l ocal t heater company
theatre
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Other features

A Find similar documents

I Selects documents similar to a given document,
based on the document's significant terms

A Result Highlighter

A Tika
I Rich document text extraction

A Spatial Search

Demo




General Performance Factors

A Use local file system

A Index Size

I Stop Word removal
I Use of stemming

A Type of Analyzer
I More complicated analysis, slower indexing
I Turn off features you are not using (Norms, Term Vectors etc.)

A Index type RAMDirectoryother)
A Occurrences of Query Terms
A Optimized Index

A Disable CompounBile format
A Just add more RAM):
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Indexing Performance Factors

A Reuse thelndexWriter

A IndexWriter.SetRAMBuUfferSizeMB

I Minimum # of MBs before merge occurs and a new segment is create
I Usually, Larger == faster, but more RAM

A IndexWriter.SetMergeFactor
I How often segments are merged
I Smaller == less RAM, better for incremental updates
I Larger == faster, better for batch indexing

A IndexWriter.SetMaxFieldLength
I Limit the number of terms in a Document

A Reuse Document and Field instances
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Search Performance Factors

A UseReadOnlyndexReader

A Share a single instance lofdexSearcher
I Reopen only when necessary and pre warm

A Query Size
I Stop Words removal, B r a ms

A Query Type(s)

I WildcardQueryewrites toBooleanQueryvith all Terms

A UseFieldSelector

I Select only the stored fields needed
A Use Filters with cache

ASearch an “all” field inste:
Query Terms

Demo
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Alternatives

A MSFullText Fast
A Oracle Text

A MySQLFullText
A dtSearch

I Commercial
A Xapian

I Open Source
A Sphinx

I Open Source
I Used by Craigslist




Solr




Whatis Solr

A Enterprise Searchngine

A Free/ Open Source

A Startedby C|NET

A Buildon Lucene

A Web-basedapplication(HTTP)

A Runs in a Java servlet container




Features

A SolrCore—virtual instances
A Lucenebestpractices

A Sharding

A Replication

A DatalmportHandler

A Faceting

Demo




Questions?




Resources

A AndersLy b e cBlog r ' S

I http://www.lybecker.com/blog/

A Lucene

I http://lucene.apache.org/java/docs/

A Lucene.Net

I http://lucene.apache.org/lucene.net/

A LuceneWiki

Erik Hatcher
i http://wiki.apache.org/lucenejava/ Otis Gospodnetic

Michael Mc(andless

A Book:Lucendn Action

A Luke- Lucenendex Exploration Tool
I http://www.getopt.org/luke/
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Relevans Scoring

Y tinq(tf(tind) xidf (t)* x boost(t. fieldin d) x lengthNorm(t. fieldin d))
X coord(q,d) x queryNorm/(q)

Factor Description

tf(t in d) Term frequency factor for the term (t) in the document (d), ie how many times the tern
occurs in the document.

idf(t) |l nverse document frequency of the ternm
common terms have a low idf; very rare terms have a high idf.

boost(t.field in d) Field & Document boost, as set during indexing.
You may use this to statically boost certain fields and certain documents over others.

lengthNorm(t.field in d)| Normalization value of a field, given the number of terms within the field. This value is
computed during indexing and stored in the index norms. Shorter fields (fewer tokens
a bigger boost from this factor.

coord(q, d) Coordination factor, based on the number of query terms the document contains. The
coordination factor gives an ANBe boost to documents that contain more of the search
terms than other documents.

gueryNorm(q) Normalization value for a query, given the sum of the squared weights of each of the ¢
terms.
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Index Structure

A Document
I Grouping of content

A Field

I Properties of the Document

Segment
A Term /N
I Unit of indexing-often a word Segment
A Index
A Segment

I File—an index by it self

I Lucenewrite segments incrementally Field1 Field2 ..
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Phonetic Analysis

A Creates a phonetic representation of the text,

for “sounds |1 ke”™ mat
A PhoneticFilterFactoryJses one of

" Metaphone

" DoubleMetaphone

- Soundex

" RefinedSoundex
" Nysis




A Components of a Analyzer
I CharFilters
| Tokenizers
I TokenFilters
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CharFilters

A Used to clean up/regularize characters before
passing to
A TokenFilter

A Remove accents, etMappingCharFilter
AThey can al so do comg
A HTMLStripCharFiltdater.




Tokenizers

A Convert text to tokens (terms)
A Only one per analyzer

A Many Options

" WhitespaceTokenizer
- StandardTokenizer

- PatternTokenizer
"Mor e ...




TokenFllters

A Process the tokens produced by thiekenizer
A Can be many of them per field




