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(Developing IR Systems via Lucene)

21 vg'laasdna
ddsuarimunTasea AU U sIUINASaTaz (RDI-5)
e danazwaiuimaTuladigssunna (RDI)
audmaTuladdidnnsafinduazaaniiinasurnznd (Luana)

i

112 anenwinenadasdssind’lng a.wvalagu a.Aavnaly .Udnus1d 12120
Email: rdi5@nectec.or.th
AN
nasatuilddavintusiniialianusuazasunansidougdudedudusiruanduisainiuldiamn
syuuuaruannanduiidendunisduduiiaya (Information Retrieval) iy stuu&ududayavuduinasidin
(Internet Search Engines) uagszuudumuiiayanialuavdns (Intranet Information Retrieval Systems) tlugiu

a4u (Lucene — lucene.apache.org) lasuniswaruiuazinldlduduiunisdududiayaanonineanuazesa

' '
v da a

vilae gisEuwaungdutivin da §n dade (Doug Cutting) sindFauaswanniydsunsudesinnuiuarainuda?
Mg umafiamsduduiiayaiiiuadned aduilasuniswanlugausnifuaglunnmiaii (Java) saulul
A.A. 2001 aduldsuanuaulaainglifuinmunndu vinlvigdugninllidusdunienaslasenisannisen
(Jakarta Project) datjaaléiasenisaansduisaiwiiat (Apache Software Foundation) tilasanatihviunavidn
229TAsINsRas LAY UNTWRINBandwslusluuudusiaila (Open Source Software) oty
adusvlasumsWainadesiaiias Wenisudludafawainuasnisvineu sueiinsiinanuaiuisasieg i
flodiu

il iusinmningduldtdlsegnsdlinulussunuazuanndiadusoquinang ededinnswaun
adululdsunsuarsinequnnune wiu C, C++, C#, Perl uay Python uananaanufildse@ndnaingelunisasie
Fufiuarnisduduiiayaudn dadifiddyuasqduianisaanuuuiaseaivzasdusirarofseidon vinlidnwaun
Tdsunsuansaiusia ludiufigdudoraag e lionnin Hunilefidrdudanissassumsduduiiannuuay
ndslunE619 asangduldfunsimuniiiasassunisidoiudunmdongmiundn doiudainwamn
Tdsunsuinanadulddseandldorudmsuammnaug Aandluidasfiusialudruzasnsiwszianm (Analyzer
Package) ¢he fhatenasdiufivinnsiwnsianmidugvinldudrda muaasiunaranE iy wedelifinng
Wanunlusgiuzasazlng

AutnitauasiaunTdsunsuassasdoiiumihaddataseaoiuguasaumnaaansey aasihaddn
wavrdaumatuladzssauwna (RD-I) fodaguainalulaididinnsadnduaznauiiinasuiernd (NECTEC) 16f
sV Fauasianafiasq i daswmaTulaiduduiayainuunaiet wnauiniundassuudududiaya
vudunasiiinludiaassans (sansarn.com) Asusnmieinassansldthawmunsruududuiayalidumiteouis
AIFFUALLANAUMINIANNE WiNMeANgssans laharurszuudududiayaliAunuIe1us199 LeaANNAaY
asldoruvasszuniududayaddofiaguinuazmeinnudedtniFauaswaiae ifiaudlisunsosuwamn
sruuliudggansidsruuiiuiinunnnld dofunefinfefuumnmeiaswamnnssuudududayaludnwazdu
wuusiaLila (Open Source Search Engines) Taaldgduiilugiu Taanefiugssasdofinnusuazanuidaizney
TunsiensvuazisznananminglavinnmsWauisaganlugruzasnsitasigvinelne (ThaiAnalyzer)

dnsunistdugduieaaniy



mAuassasuiviluadtdvigwaun Tusunsuuaziiuusinas uviin@ninldauisafazine
aauniigdiitanzinnsing (ThaiAnalyzer) 1Tdldwaiunsaanaalussuudududiayasiieg Taadligasdaaassu
tHann1sldldsunsu (License Fee) Goagahalvinsldoiumatuladdusdudayalulssivalnadiullatouns

vanaundiu uazthaaansindinuasganduiserdsenaladndie

4 ¥ g
22 Tuunaruil:

wailan1sAududayaiiall (Information Retrieval Techniques): lughutiaziiluanus

[y

iasdwAmdumadia wardiulsznausien Husdunaulunsimussuududuiayainly gAgNugruia
fusvuudududayasiuisadnaiiavtuauile

2. msszyndlaigduduisuiisnunssuudududaya (Lucene for IR Applications): Tusuilaziflunisuue
inniaaduldlseansdldwaunssuudududayatuidacsiu

3. Tasvasremvaniilaunssuaavadu (Lucene API): ludiuilazadinasnaasinanaslasedsouasaiu
Usenaunmvaanilaanssuuasgdu Tagaziidratnoniszanldousasidsunsulunsazaiu wazagnadiy
ThaiAnalyzer dofintihiilunsiiaseidannunenlneg TaafinasasmsilFauiiaunisid Analyzer wuusnge

fMel

Tsunsuildasedufiannanansiiaglussuyinduacg Miuasiidiuaasnsduduianasiaaliang dnwaun
sruudInsaBauianTdsuasuludiufudninarsiatdsunsuldwansasan lésalyl

5. uuzihTdsunsuassansdga (Introduction to Sansarn Look!): uanannludiuuas ThaiAnalyzer fivnofiu
gsvanslawannduinudy luaarimeftudmdoimusiaTlsunsludnrasiulugaizanldgdy Tuga
wiahiiilugruivinninivdnglussuudududiayari iy drudvinwinaedut druiiAmdasfunisdudu
usiu dnWanssuusinsageszuuaaizanldldsunsusenmaitaabidasdanandaullsunsutiuan

Lay

1. maflan1sdududiayaiiall (Information Retrieval Techniques)

anuaniulumsaududayalusluuudisaalildfieasGuduluganatulaiansauwnd (Information
Technology) usfiaundelidousianadoussinarssy 1960 ualurhousnnsduduiayadoindaagifiasianans
Pulinnnwinls wasdusnndoaglulawuiisnda wiu anasndungrinauasssia dusu lunarana
esaIandsBuidmunafiuauady asnanasunsuaiauasmslideuaaniinaslunisiuviianans
unuLATasiuvidia at9lsiaunisiindiuuasdunafiiauarasidouduatsunsvarauadiaiatiradaya WWW
(World Wide Web) Tuahenenssu 1990 (luilasaudniivinlvidayafBunaudiuduatrsunnunauazsaiiiag
anuaniuiauanairandnidaeliilddannuainiulumsdunianasuiatiagafidasnislunaidunas
anunnissreuuarivinliinsdnuuazidaimafiansduduiayaifidssdansainunnwalunissasfufuibuna
dayannuIuNIn

Taavh llszuududuiayaaslivafianisduduiaalidaday (Keyword-Based Retrieval) ndnnisvin
uAaglidasszysfdasnisdum nntuszuuazdudunadnsidunansianansiddwnariuilsngag su
7 1 ugaenmwnuuasszuududuiayalaaiall msvitnuBuannssuuvinmsasaduiianngaanansiidainisdu
Au dudl (Indexes) AaTaseasvdiaya (Data Structure) Adae3anliaronihdevintvinsduduiiulilacresiais

Taavh lldudiazifiunguuasarsegwianioranaiauadanansiawvariilsnngas §ldansadumianansi



'
=l

Gavn1siaunTssEytaasan (Query) Midasnis anfuszuuasvinnsanagauvianasiiiasnegfgldssulsing

aganeafl wazguatilusanisuasianansligldsa’ly

—} IR System

User

Relevant
Documents

511 1: a1sviviuaassruududutiayaiiag il

syundududayavinlufidiudsenaundn 6 fuidrde Leun (5U7 2)
1) wurenlszanatianiiu (Text Processing Module): finiiniilunisiianesvinaslssnataanuamiunis
s51962fidn (Index Terms) shathonisvinouludiudl da
« MsAANITBaIMBaYdnastuarnsiadT (Parsing and Tokenizing): &ufiinifiuadnofiodusuami
diaudaefindu (Non-Segmented Languages) atinaiaiu auniu ity uazine fugu

o« msuilasalviaglugiluassindwyi (Stemming and Plural Removal): &ufitéiunndmiunsuuuaziu

(Latin-Based Languages) 1fu aavnae 8a18 uay &y tilusu satitgidu @131 "computed”

"computer" "computing” asgnuiaviilu "compute” oviua vida A1 "properties” wilasiilu "property
tHudu
« nsnsadamlifimuninasduasiindulianqaan (Stopword Removal): waiu @130 "the" "on"

"from" Tua=1F9nge ¥ia @131 "n1s" wae "N e 'lne Judu

2) wihaasedail (Indexing Module): finiihilunisasvuaduiizaserldannnisiemsvivardssnaitia
anu Taavlddudasiunduuasdsrsgnwsansionunaiaauasianasidvaiidsngas
3) wihaduduianans (Searching Module): fiviinlunsdudusnanisianarsiaanisasiagau e ldsey i

ypduiiaAszunas1ofiuliarenin

4) wiha¥aadunadnsainn1sdudu (Ranking Module): fiviihiilunsinzaeaduuasianaisiléannns
dudu unavauflanasiiiadasduiiglddasnisunniiga (high relevance) luuaisiiuaisazgniaualvig iy
duduusng uslumedfidiflunsenniasinanudasnisuasglidfiuiiaze wainnmsiaEasardunanadng

ndslaavlldulngiazgannanuivasdrluianans nafudluansisaioangn udaaraaiinsiwneviaiu

flanlunisgnansdeannianasaug wiulunsdizasianansuuiu (Web Pages) (lusiu



5) viuhuilszana@i3annglal (Query Processing Module): 333 (query) flunauasdinwsaniodaudnuaily
asiitanALdulATasvanaassng "AND" "OR" uay "NOT" ludu §1daeA3 inassuuannifuszuudasvinns

dszanafialiianusasnisduduuace 1

6) wihadausaszuiteldiuarszuu (User Interface Module): finiiniilunissuardanngliuasaosinul

szuudszanana wazdeiintinlunsudgasnadnsannnasdudulvidugld

-
o
Text ——— Text Processing | ————
Do = T1 Par ;
E o L m
Index F—— Indexing
e T
: Query
— Searqhmg Processing
Ranking | User Interface

User
Basic IR System Architecture

51l 2: TasvasvRusIuMIvanilaanssuaaIsTULAUAUTDIA

nsvinuzassruudAududayaniyllaansauvtivaaniiu 2 dusauiiddey da
1) diumaunisasrdail (Indexing Phase): lufupautiszuuagvinnsaseduiiannadoianans (Text or

Document Corpus) Taafilanansiiagtinananeduiidasitunsulusdiudmsulssnatanany (Text
Processing Module) Aautfiagdaiadiadeyldasedutian wasimslfauulasuazudlaianais wiasinns
Winlanans sruuagdasvinnsasaduiilmiiialvidanadasduianasyaival Wollinafiansasodudiis
dstangawazdasfianuanunsalumsiiuduilusuinldould iaebinssnudusuiitagusds imafiadifidain
Incremental Indexing G9vin ' ligasdanarlunisudludayaduinifonualunsdifinnsuldauulasuas
lanasLRavLRntiag

waflanssseduiiaasqduwiuiiluwuy Inverted File Index Sgnsasodufiuuuiduainaisitianaisan
Jianeviuazutsiiiusanisuasdn (Index Terms) Geaaasfinsnsasiadibifinnuvanasddaan
(Stopword removal) 3audasdtitilusindwyi (Stemming) anatiugaiuduiulndgutidesidseansan
Weinnwanasianiuglsnngag uasusazaifazfidayadossynansuunaazzadandiswianieiiuiudi

Usngagluanansiu (sU 3)



Doc#1: Dogs are barking.

Analyzing /
Tokenizing

Index Terms: dog / bark

J

\

Inverted index

Index Terms df
dog 2 ——{Doc#0. 1 [Doc#1, 1]
oark | 1
Doc list
Index file

Note: df = document frequency , tf = term frequency

51]17'1 3: p1sasvaAaiini Inverted File Index

2) fiumaunisdudutanans (Retrieval Phase): funauiiduanniiglafurinasaedidliduseuy wibadfiausa
st lduassuuagiudrudiaaldomitadssnadiaanngld ndumbeduduasvinnisdudusianis
naslaaanadaufudayaduiid Waldnumsuasanasudiadasdunadnsainnsduduazinceas
sduzadanasildannnsduduaiuanudanisuacild anfusanisuasianansidasadundlazgnae 'yl

fombenfiansasznineglduarssuuiiauansnauasldsaly

2. msuszanalaiadudrunsuienuiszuuduauliaga (Lucene for IR Applications)
PnwaunTdsuasuaunsaiiangdulidssandldwmunscuudududayavsavanndinduiliidendasfunis
duduiiaya'ldiaglionn 7 4 uaaoniningdusufntauiuvdn dolduinsagrudayaduiiuaznisdudu
ndsnnguiayaduiidadrofidsr@ndaiwanaige Geldudnaiililunsaseduivazduduianans
(Indexing and Searching Time) WunaufiafiilddvsudaiAududl (Required Index Storage) Anugndiaduay
asaumaulun1sdudu (Precision and Recall) Taafigldlianiugasinuavidanludiomaiia ilaussTasease
naailaanssu (API) wasnunsaBanldldadnogeainfina
fotfudvnuasingduiiludiuiagluduaredoiugrundr dawaunTusunsuininilumsasiossuunia
wanwaiadudeag luduuusasqgduiueg Huitniaundasiufatavuvindiuinadléun fHuiifininfisouazin
viuanansuazdiayasiieg (Document Collection) datanasuazdayaiuaiaazadlunarnnaiasluuunayis
susaatluinadmauiinasildorua (Local) wiaaiaaragluniasiliitausaluia3azng (Remote) A'ld iy
syuu'lWa (File System) shudiaya (Database) w3a tanansuutiu (Web page) lugiu doiunisaanuuuldsunsy
luduflAtuagfudnwazuasiayafidasnsazdumiiuag Tusunsuludadrunileitniamndasvinduiniasda

a

sudtausiaseuinessuudugld (User Interface) dofiniiniilumssuardannglduasaosinulviszuulssnana uay
gAudnaznsldorunadssuy we

fofiviinlunsuaasnadnsanmsduduidugld nsaanuuulugruiiddua
Taavildilafaudnlunsaanuuudanisenfiedog tiiundn ssuuiifmsasvigliaansaduduldaioinauay

gzannlaglianiugas®anarlunsGauilunislideiuanniin



Application:

Search
Results

Lucene:

Index
Documents Index

gk

51l 4: mMsuszandldadiudiuuscuudududiaua

3. Tasvasanmvanilaanssuuasadiu (Lucene API)

fhuflisznavlddriasialusunsuiugruiiidsdasfunsasedufizasiuasnisduduianansinuande
Fufifaseld adududuuuusiaTusunsuuuuitla (Open Source Software) 7 API (Application Programming
Interface) wiaulviinlldseandldlunanndndudmsudududayavasianaslusduuy full-text uagdof
AR lunsAuANINANe SInfefidstanganlunsaseduiiuavduduldadiesias (high
performance) uarfidhdyAasunsasasiuiFnaianansitumunin’lés (good scalability) Taseasionig

danilaanssuuasqdullsznautluéie 4 shuiiddey fAa (5U7 5)

Document
Index
Lucene
API Search

A'nn-lysls ThaiAnalyzer

51l 5: Tasvasenmvaniilaanssuuavadiu (Lucene API)

« Document: fininfidansiaseasvuadianansiaautiily field sreqamunisaanuuuanans 1y ﬁaw:mwio Ju
7 uag waw lusiu

« Index: fninfiasvdufizasdrannanans Taafidildsunsuilfinnsldmafiauag algorithm 7Alidanissenineg
nihaaNuIuan (Main Memory) wagniiaanuanansatvasadad (hard disk drives) laatinodi
Usg&nanwge vinlvinszuunisadwauiiilullatiiesas

a e a P B PR ) % Py S a o o %
» Search: finihnlunsdududiayaiaaandaduiings1’ld Teandr1dsunsuilfinagutiflunissassunisaum



anssldnarnvatagluuy 1y ansauAuanna (Term Query) asdudutuuassny (Boolean Query) uazns

duduleasyyaauiua (Range Query) tiludu

« Analysis: fnihilunsiessvitiaanuuaradadiiatirldasedudl Taafidildsunsuiaunsademeile

NREUUINTY LU §unsadaaii‘bisdnduaants (Stopword Removal) tiludiu atna'lsfiniu Analysis v

fugdwiuiiunisidouduiiaanuuazianansluamdengiundn

« ThaiAnalyzer: (fushuifiuassasvinn s fouasiaunduiniasasiunsdududaninuuasianansiily

Al ThaiAnalyzer fwihaldsunsuiivinninddwnsinnsdaeduasdnassluniwing (Parser) wagvin

msafaARiatn &5 96t

2.1 Document API

Document tflu class Ailsznaulilée field sneqdegldszuswsutaianasiinanasedaud datine field

iy daguss Widadas uaziiian udu aduduininilunsseduiianndaninu (texts) winidu drunndu

lanasfag tuguuuanws wu .pdf .doc gldailugaslil parser vialdsunsuadadannuiivanzay udr39ae

1ddalviad Ty Document Taarulusduuuuag java.lang.String ¥i3a java.io.Reader

Document §i class AAendiasAa Field d9ldlunisdagluunuasianans fldaansadumianansany field

16 gdiudl field ag 4 afindolddmsusyylunisasiodaud (a0 1 asdnwaiy Field udasufiansaniosading

Asldenu)

Keyword: azliirunsitassiuazaadiusazgninldadviiludafivazinidulugrudayalusduuuidunn
dszns Nz s field Aglddasnisassuuuuasdlilaa lilvifinnsil&auuias iy URLs Aatguadivs
wazlaisnnad Judl wunaauTnsdw sawitnou (udu

UnIndexed: azhinusfonsiasgvinasasasrodludad waasgndaiAulugrudayatusdunubunniseans
winnga sy field Aglddasnistvissuuuaninsaudunadnsildannnisdudu waglilisusadudayaly
field 6 wazbiviangdmsuldsuiayauuinlne

UnStored: fidnyaizasvinudu UnIindexed daazgasitunisitansvvazasasoiiludutiucazbigniaiiulu
sudiaya wianzdwmsu field Afaualuguazglidasnsivissuudumus biasiudasuansnalugluuudotiu
ity tandsuuciy wiatanssaunalva tiudu

Text: azgamunsiamziuaznsaaliuduil ufearaasdegniaAulugruiayasa fldnisseieluns
1491y Aadndnwarnasiayaiiaelulu field fifluwuy String dayaiuazgniaiAulugudaya usdriayaiily

wuy Reader AagligndaAulugiudiaya



Field type Analyzed | Indexed Stored Example usage

Field.Keyward (String, String) ~/ «/ Telephone number and |0 number, URLs,

Field Keyword {String, Date) REERANR) NRiTs, S

Field.Unindexed (String, String) ./ Pocument types{ga[ﬁcfﬁ ':rl'—l:‘rli_é i S
Field.UnStared (String, String) J \/ Document titles and content

Fisld Text (String, String) J J J Document titles and content

Field. Text {String, Reader) .{ J Document titles and content

M15197 1: dsdanwazuarénatininisiadviuaay Field usazziiia [ref. 2]

n1st5anladvau Document uas Field:

Document wag Field sinaggaldsindu nsldouaunsavin'lalaailsgnia Document wilu instance Aau:

iy drglifanasdeausadauilu field sneg dodl

title: Search Engine Performance

keyword: Internet

category: computer

content: Search engines are evaluated based on key performance measures: indexing and searching time.

suNAniuadnearaad Field dofl da title (Huuuy Text, keyword 1fluwuy Keyword, category Hluuuu
UnIndexed wuay content «fluwuy UnStored nsi@iauTilsunsuaganansavin'lddosalyd

Document doc = new Document () ;

doc.add (Field.Text (“content”, “Search Engine Performance”)) ;

doc.add (Field.Keyword (“keyword”, “Internet”));

doc.add (Field.UnIndexed (“category”, “computer”)) ;

doc.add (Field.UnStored (“content”, “Search engines are evaluated based on ... 7)) ;

2.2 Index API
Index API Goliflunsaseduiiiug class AAerdiasdofl da
« IndexWriter: \fludiulsznauvidnilidendasdunisasiedadl IndexWriter vinwiinfiasouasiiuiindutiain
wanasrignulaslvivilu instance 2as Document w&? daghatinosialyil

IndexWriter writer = new IndexWriter (directory, analyzer, true);

(uunenug: directory szy location AAugudiayadutl analyzer svaAgfilifnsnzvidannu (gaazidaaly 2.4)
true szylvgduaiogrudayaduiuininiunuiduieiu 615)
nionnfigldasoanansudl (andatolu 2.1) snsadelvigduasiodud uaziaduganisasodut

NnnFULaNFIsuEIGaFanAdotla ot



writer.addDocument (doc) ;

writer.close();

srudiayadudinlaannnisld IndexWriter azifludnwaiy segments dotAvagunaraqlwe (U7 6) a5
aanuwuy IndexWriter /iufl hardware ndniAeddasda memory Au hard disk Aut5rlunsvineu (Access
Time) 129 memory fu hard disk fusinafunn Taai memory agfinnusiAiataauia ns (nanosecond) way
hard disk agfinuisifiiaiaauiae ms (millisecond) iagldaandelviasoduil gduazdobidauiufinduiia
uu hard disk Tuiuiideagyinlvidnann usagsanunududildannvaraqandisnauuy memory wir3otiuin

fafiaguy hard disk (uzreq'lal

Documents
%.. -zz
< Memory
Lucene Used by other v
2 : ree
Buffer application

Index

Hard Disk

Computer System

511 6: nsruIUNTSESIvEAT Tauadiu

tunsaseduiidug ldausadsuldsunaraiuauanuiilunsaieduilaassudiulssneg fa
mergeFactor, maxMergeDocs way minMergeDocs GT)Lanmm*ﬁﬁmﬁwﬁ‘(umimuﬂmumLLas:hmumao
segments 3uvT9ANNATuAsITinuduiiaouu hard disk wiudn mergeFactor windu 100 wanadeazfinnssiu
segments tiafiiuiude 100 udrvinnsifuiinaduu hard disk desiudndasnistvinsyununsasrofuiisinisgli
A6y mergeFactor Vigedhaanaiudlunisiiufindayaaely hard disk usin1séean mergeFactor Vigoiu
winafsdiudiiayaiatuu memory agfinnnaullde dedusruuiilidasfiaura memory snnwaiiazsassunns
vineuld fldfoanansasyuauanad segment 6Taan1seean maxMergeDocs Ly 61 maxMergeDocs windu
1,000 vunadousay segment aunsafianuiu Document Lanafigawvindgu 1,000 &3u minMergeDocs fuld
dm¥uszyauIu Document fusinnauiiazidinuasly segment doriudndiasnisivinszuiunsasaduisiasgld
A7569 minMergeDocs ligeusinuinuas memory dasluaiama'liea uaazdsina'lédin minMergeDocs sfu'lsifiua
fiauuInuas segment

%
&

wlasannanuiu segment Mldannsasoduiituaraazfisruniunnadediuasiudt mergeFactor Tudiutls



Uifaansafiazvinnisduriainnau segments 16 usid1auru segment sianaagvilinisdumdnalleéne
lasandasdumduiilunng segment Wutag dorfulu IndexWriter azfisnds optimize a5 lWa segments

o

vinghasuflunile segment Asldonudde optimize aansavinladod

writer.optimize () ;

g liimsseTolunsldedtiiiasanndacfinsldGanuandaudayauy hard disk (disk 1/0 activity) atihe
unanavinlinisvinuzasszuu taanuinuazdedasardaiiaiuas memory atheunndndne asldede

optimize ffuhalvinszuiunsduvniirduiniuiaeilifinasanssuunsasosud

« Directory: fintihiilunisszysinunisiuilddaAugrudayadudd lunswanssuuirlddefitBunananans

anaiu &Hulugjazdasdniiuly hard disk Gesiaeld class FSDirectory amudiatinasia’lall

o @5vdail:
File indexDir = new File(“dirName”) ;
Directory fsDir = FSDirectory.getDirectory(indexDir, true);
IndexWriter writer = new IndexWriter (fsDir, analyzer, true);
o Aufudaya:
File indexDir = new File (“dirName”) ;
Directory fsDir = FSDirectory.getDirectory(indexDir, true);

IndexSearcher searcher = new IndexSearcher (fsDir);

uanan FSDirectory ualfefinislde1u Directory 8n3duiloAa RAMDirectory dadanisAugiudiayasaiiuu
memory ‘liTazsflunsdiauduiivianisdumifanin vinliaszuiunisnnadiailulilagiesaisr wmnnedy
Buatanzslinnnin wazlddiniulunsmagaussuunriaidervgNdatnsguadnsatiesratsy A1slddou

229 RamDirectory agfinsizaniuiiaufu FSDirectory nailseas

2.3 Search API
Search API di9liluahunasnmisduduiiusi class MAmdasdodl da
« IndexSearcher: (flusiuilssnauvdniidendasfunisdududayaanndui IndexSearcher vinninitlagu
fiayadufiluTvuaauvingu (Read-only) wasduduanssiaagannarsuaceld nsldeu IndexSearcher
shunsavinlétaadsenalvivily instance Wfufau Taaausaszyiaald Directory visa Taalafiaguasindsud
(File system path) wsinuzirWilduunusafiasannfianuiiangulunislidousnaniiay araasdumanndudii

o

atuu memory A'ld dratnen1s3anlduntu FSDirectory snansavinlédoil

Directory directory = FSDirectory.getDirectory(indexDir, false);

IndexSearcher is = new IndexSearcher (directory);

ATida'l3lu FSDirectory ilu false vanadaflunsitlaguiifiasoliudr’'bilddasmsainodiunniva 38as
Aunmnd 3 wuy walaeldudfanlilusduuusa’lifl Hits search (Query q) daiflunnsduminiu class

o

Query fidsznavdiadsneqfigladasnisdum



o Term: (fumibatassdnsuldlunisdudu Term fdnwazadudu Field dalssnavdiada field uazalu field

iy Asldenu Term giu TermQuery &nansavin'lddasatinasia‘lalil

Query g = new TermQuery (new Term(“contents”, “lucene”));

Hits hits = is.search(q);

sratraiiiiunsdeligduvianasionuaiifidiin Nlucene” Usngatilu field “contents”

+ Query: (lu class Gevinninfazrs@a3vsanauuasdwsaniolawlawsdu (Operation) AAadiasitu LaTas
minaassng wWusdu nslderu Query fiaguarnuanasluuudiadu Tasazandiatogluuuifinnslidoutando

Aa

p=N

« TermQuery: {lumsdumdiafigainagarisinglu field dratronslduda

Term t = new Term(“contents”, “java”);

Query query = new TermQuery(t);

fratraiiiilunsdeligduvnanasionuaiifidiin Yava” Usingaeu field “contents” a3l

'
aa v

9u TermQuery fldsglarmiatrvunnlunseaiidagnisdunitanansann key atinvlunsaiuasnsld Field.Keyword()
datvdu nMsAaumiaaldsia ISBN vasniida

Term t = new Term(“isbn”, “1930110995");

Query query = new TermQuery(t);

« RangeQuery: ({unsdumanntsuasdudl wasangrudayasuidusinisinGdaounuaindidnus asld

RangeQuery sansavinléd'bisnniaassymGudunaramdugn dratronsldeufidesia‘lalid

Term begin = new Term(“year”, “1988”);
Term end = new Term(“year”, %“19907);

RangeQuery query = new RangeQuery (begin, end, true);

« PrefixQuery: \Hunmsduvnianansionuaidiusugadivizadannuiiszyludi’ dadronslidouidudu

w1 path 2ad'lainna’ visannavyzadanaisiiluiaseasie desa'lail

Term begin = new Term(“category”, “/technology/computer/programming”) ;

PrefixQuery query = new PrefixQuery(term);

« BooleanQuery: \fumsduduanndnuasarlnafindasninaassaziiudidaudeléud AND, OR, NOT
suuwuun15191u BooleanQuery ot
public void add(Query query, boolean required, boolean prohibited)
nseeAzad required uay prohibited tflunisAinuailedtuaasnssnedefile 3 uuy Aa
- required=false, prohibited=false: wunadvdiannuiuasivizalaisilutanansi'lé (OR)

- required=false, prohibited=true: visnadsdiamnuiuazdaslifiluianans (NOT)



- required=true, prohibited=false: nunadviianiuiuazsasiluianais (AND)

fhatinanisldenu BooleanQuery lunsdummadtanitoiasisosalald

TermQuery subjectg = new TermQuery(new Term(“subject”, “search”));
RangeQuery yearqg = new RangeQuery(new Term(“year”, “2003"),

new Term(“year”, “2004”), true);
BooleanQuery bg = new BooleanQuery();
bg.add (subjectqg, true, false);
bg.add (yearq, true, false);

fathedneduiiiilumsdummisdaifidrin “search” lu field “subject” uasfRuvilusznineil 2003-2004

(Hlun1svinessazuuy AND)

o PhraseQuery: fuignmsdumnuunguuaddilaadldsnuisaszyszaziivuadele (13ania slop) datine

151491 PhraseQuery tumisdumiainisziaa "A dog is running on the street.” figasia'lyd

PhraseQuery g = new PhraseQuery();
g.setSlop(4);
g.add (new Term(“field”, “dog”);

g.add (new Term(“field”, “street”);

AnMa1nsld PhraseQuery Aazanunsaduimiseiaadnesiuldnuiiiasannislaiivuaszazning(slop)

TunnAgavindu 4

« WildcardQuery: (flu3gn1sdumiaaliidhunilonasdvizard lugadugldaunsadivua WildCardQuery

16 2 sUuuuda 14 * wnudmdnusdousquadiulluay ? unumdnusdonsquanianiiod datronsld

91U WildcardQuery figasia‘lalil

Query query = new WildcardQuery (new Term(“contents”, “?20ld*"));

'
aa o o

Ardinvsuiiavduduianansifididnwsquavianiodninmituasdmsnusguduiaunnainanumnds "ol1d”

JotutangInfiAduil "old”, “gold”, “sold”, “golden” A’zgAAUAUNIGIEL

o FuzzyQuery: (fluignsaumainlndifasdudinszyludnlasandansAiuiassasmuLa e uadcng

dnwus (Edit distance) 1duszazanuuanstvuaddl "three" uay "tree" windu 1 (fugiu

'
P

« QueryParser: finiinfilunsdsznanauazuilasiannuaiz(Query expression) 7Agldaalviuaszuulviagiu

siuas Query Avafasolaagldaraasfinnududauinnizu

+pubdate:[20040101 TO 20041231] Java AND (Jakarta OR Apache)



Hluadilddmsudumnataniofaionuaiisidrin "Java" uay "Jakarta" 3a "Apache" uazfiRunlul
2004 nsilsyanadlzanansald shortcut syntax ‘Légati
- a AND b: snunsacfiaulédlu +a +b
-a OR b: ausadisuléailuab
- a AND NOT b: anusaidisuléiu +a -b

n5ld91u QueryParser Giasfin1sszy Analyzer ldlunisitanevilaaviillaglduuudefuildnau

s5196%1 sUuuunsldusisesialald

Query query = QueryParser.parse(“This is some sentence.”, “contents”, new

StandardAnalyzer ());

n15l2ivau QueryParser dhusuaufutansgisnisine:
luffumausasnisdssnanatannuliinazluszuinanssseduiivianisdufuiau azdaefinnsld
Analyzer WimungAudnyaraadtiannudesudenwild susuaim'inady asannne nafinsdiauiisa
las e llifnsnssanauiiutiuay nefiuassansldwaun ThaiAnalyzer dosunsadaneldionminauay
MNEFInaE Naazdaauad ThaiAnalyzer agludiu 2.4 doasfighadrolunisld ThaiAnalyzer lunsasodadl
sywfofimsuauaunailéannnisld Analyzer uwuusineg
lunsdihldnsaseduiivianisdududaisasli Analyzer wuuiisndu dadrosalddasuanalviviuds

'
ca_a

a5l ThaiAnalyzer Tun1sitasieianid sy QueryParser sui9n5ld Query MmsngAun1mlne

gratineiandiu: daanuiililunisnagaud 3 daniu dGeiiald ThaiAnalyzer avfinisution (Tokenizing) uay

o

fo'ldvinasasoeud doil

diamui 1: $5unalnahHusiuayunsviaaiiaslulsana

[¥5una] [Wne] [$3u] [aduayu] [nns] [viaadden] [Tu] [dsand]
fan i 2: W inaluwuuawdeinauwaud

[Wie] [W] ['Wwe] [Tu] [wuy] [a] [w] [Felna] [wausd]
afanui 3: thviasfisiansvdsanddunmenndsamalng

[Wnviaowiien] [a1n] [6n9] [Usewa] [Wiunne] [1n] [Usswna] [Ina]

sasfeine :

- nsdadwsiasiludndedunsdilsnngadiudaninuwmadanisieduianaagivinaisiedulduiu 131 "viag
Wien" tudamnui 1 Auludiaanui 2

- msdada i lidsng luwauunsu (Unknown word) anaagfianufianaia'ldizy @i "awmde” 4

anaagvih imsdadAanaialldedagdaly

fratvsallfiazaganisduduiaanuiaaldaisonfolusduuuuasanfisiuasnanuasafiag tuglwuy

damnuassng (Boolean expression)



gatinin1512 QueryParser Taan1u ThaiAnalyzer:

- psaii 1: Anddusdiunienasdn
Snuairaaing: d1ia1In "abed" wazAiida "ab" "abc" "bc" "bed" "cd"
$12tn9A73; 1l
WAdWS: aduAuazlddaniui 2 windu widndamui 1 agfidrin "wie" ag usin1sdasnlu ThaiAnalyzer

o

aglgid31 "viagien" desfuSevin v linuiana st uarludamud 3 wiasdidnin "wier" wsdnsdad1azlden

o

31 "Wavianien” daifuSevinlilinwuianansiiidudu

- aseif 2: AnTlssnaudnuasnguaifinnsutisuauianiidaiau
Fnuaizuaaving: d15id1 2 A1ldua "ab" uay "cd" uazAidda "abcd"
Ghatine@Ia: Usunalng
wadws: aduAuarlddannui 3 athogndad lasann QueryParser agvinmsAnALazAUAUMUAFNLDIAT

ludnmaiz PhraseQuery dotfusoliiiniloymilag

> '
& o

o d a o d " T a o ] o
- ns6in 3: msmﬂsznanmﬂnz\mmmmuﬂammmﬂmLauuasmﬂumuuuwaomau

Snuatzaaedng:  d11id) 2 a'lauA "ab" uag "cdef" uardiida "abcd" wia

'
o

fndidn 2 A'lauA "abed" was "ef" waz@daAa "cdef"
#aatin9AI3: Inauaud
wadws: WaduAuarlinudaninulag
FoudauinunAaasitdudlailygmildacnolsieaziulainnadwsildazianugndag (Precision)
uazfianuasudiu (Recall) g9 Anavdadasinislimafianisulasdrdanngliviaglunuuilinadnsauin

davnsiaulunsaifloymndinegut

- 3Buflunsain 1: dSdr3dudrunieuasdr Asnansaudlalédbienniaanisld WildcardQuery anngatingding

o

diu iansald WildcardQuery tumsdumanin "iilen" 6o

IndexSearcher is = new IndexSearcher (indexDir) ;

Query query = new WildcardQuery (new Term(“content”, “*LAAt*"));

Hits hits=is.search(query);

o,

waansnlafadianinu 1, 2 uaz 3 auansu
aa a % P o o > . ' v 2 e o . a_d %

- AduAalansain 3: snsaudlaldteadaainalyd ThaiAnalyzer AaunarFvurldas9lud’3ieald
WildcardQuery Auusiazafdnaanuiuallssauduiaald BooleanQuery annmatadngdiutsi@unsaaumnie

1 "Inanaud” gt

IndexSearcher is = new IndexSearcher (indexDir) ;



ThaiAnalyzer analyzer=new ThaiAnalyzer();
BooleanQuery bg = new BooleanQuery();
TokenStream stream = analyzer.tokenStream("contents",
new StringReader (str));

while (true) {

Token token = stream.next();

if (token == null) break;

Query g = new WildcardQuery (new Term("content",

"x" + token.termText () + "*"));

bg.add (g, true, false);
}

Hits hits=searcher.search (bq);

agiuldinmanansalildsunsuiifiag ludigduiaslunsualailymiidatulunsdududiayaiiiiu

a'lng wwalvinsidouludiududuiuldatviauasazain AuassanslanmunTdsunsuludnrazlugadog

Waruszuususazanldlunisduduiayanisnalaa lianfudasinaazsidaaifersu QueryParser uag

waflansua'lailgminananluinesuil Taalugatiaglu Searcher API doifludrunionasidsunsu &s5ans da

(Sansarn Look!) (gseazidaaludiafi 5)

Hits: (ushusasnadwsildannnsdudu de'léurannaisian search 1u IndexSearcher ordulu Hits fiagj
4 athvdAa

- length(): Pnuanasildannasdudy (3w hits)

s x

- doc(n): tanansanédudi n mﬂNMWﬁMQuﬂumwﬁwm (+ilu instance wav Document)
- id(n): wuneauuagtands (ID) uagtan&ITAIAUNA N VAINARWS
- score(n): azuuunadtana&1TRlsuaAILuL normalized Taatarazuuuaadandisauduusatiundn

Azuuaziiatunndl 0 wasiaaninvdawingu 1

A5l Hits asfinnsiAutanans'li 100 tanans'l3tu cache iavannlaavinluludlgldazsdasnisguadnsiuy

AusAtrinitu TuasdifNaawsianuiuanIun AsuaaINaatnnsAnAuluLaazuiinazgIusarit’le 2 98 da

- sgn@ IndexSearcher uag Hits Lflu instance wagavdvlidmsuusassld
- vihnsdudulninnafeiglddasnisnaluninsa’ll (Requery) 38HiiluddAmansdunisidouiag
wwzamiu Web application 7ifinstdoruaas HTTP doifluwuylifinsifusauzaacsg i

(Stateless)

2.4 Analysis API

fHuiifninAndanlunisulasdaniuluianais (Text) Widlusanisuasan (Index Terms) Goiflumiae

danfgadmsuinllasoduil lugdu class Avinnihilusutida Analyzer dofiagviaraufia uansnofulaluy

wafianlidenvdanu 1y Msaulafmadnassideeivgaan msuldaudnesdrluaiiiudidn

(Normalizing) nnsuilasalviaglusisindwi (Stemming) nsdaenilsigdayaan’ld (Stopword Removal)

dudu TeesuudrAdanisulastiannulviiuditan Gefiftaizunii Tokenization wihauasefidanin Tokens

godiatnnwuindu field wdrfilu Terms



nsidanufinuad Analyzer (Hugefiddaiiluadnonalunsiamnszuy d114 Analyzer A'limsngaud
anaauiluamiaibisusaduduanansidatiogndaduazusiudt Tamanizathofiolunsadluasdaninui'lily

MmnFonaw Analyzer Asiandugduiusiag 4 ufia éun

WhiteSpaceAnalyzer: uiis tokens a1u whitespace Ga'ldiun fadnwsilautiozadine wtu space, tab, new-

line characters (flugu

+ SimpleAnalyzer: uiis tokens audidnuseRias i lildd dnss 1y semi-colon, period, @ tilugiu samks
wisudnuse ngifludidnfonua

+ StopAnalyzer: adufiu SimpleAnalyzer Aa uiiv tokens mugianuseArlailadidnws iy semi-colon,

. & % & a Yy o L& o & & % = o o a ' o o

period, @ tfudu sruvldaudnessrinaiiiludidnivnue wefarandsnisaadnlid @ lundnae
aan (Stopword Removal)iziu "a” “an” “and” “but” “if” tHugiu

. StandardAnalyzer: adadu StopwordAnalyzer wsiffofinsiiasievindnliennsaliiaéin 1y &ansas

dnwaizuasiiag e-mail wag Maguaaiiulai (Hudu

Taaildudidanansagluammndonauiovuaufinuas Analyzer Avangaudunsidoulunsdiizlléa
StandardAnalyzer usidilutanansifomundonaruazinaudr n1sld StandardAnalyzer agvin'léilaisi wiiin'leisi
TnWaunldsunsulasasaniaanisvinludiuzasnimigasiuwazai i duna) wadelusinswaunlugiuzasnizn
e dofuinassansdefinusuazanuidmmalunsimngsitazlssananamun inadeldvinnsiamunsanan
lushuzasnsiwnzianeing (ThaiAnalyzer) d1usunistinuadulaaanie Govinlvinsduduianansifivie

A nauazdingeiuldadefidss@ndawanndodiu

« ThaiAnalyzer: \flunissiasanann StopwordAnalyzer Gowvinngduaundonaw ws ThaiAnalyzer §n15a523

faundamnuiufdrudidlunimnlnawiala 618 ThaiAnalyzer agvinnsdarianiiaaiunans tnaiiu

n1st5anladvau Analyzer uuiengg:

TunsWauszuudududiaya Analyzer aggnldilu 2 grudadu da
1) amsasedai: flddasszyniinuas Analyzer Magliilumsvin Tokenizing iy 6114 StandardAnalyzer fifinns
laulalsunsudiof
Analyzer analyzer = new StandardAnalyzer();

IndexWriter writer = new IndexWriter (directory, analyzer, true);

ufinuas Field Aagausavinnis Tokenizing §i 2 wuufda Text uay Unstored dratnvsialifuanonisasodu
an Field voaaouu

Document doc = new Document () ;

doc.add (Field.Text (“title”, “This is title.”));

doc.add (Field.Unstored (“contents”, “...document contents...”));

writer.addDocument (doc) ;

s o

dmngliidiagnisldl Analyzer Auandrvdmsuusazianans Axnsasyuadialdludunaunisvindudidod

writer.addDocument (doc, analyzer);



2) MR IIAIS: {lddassrurfiauag Analyzer Maglilunsiwseiais Taainfinuag Analyzer aisaziilu
Fudenduduildlunsasedud nsldaiilunmsduduanansanansavinldsasluuy dofl
o Ganlduuy static:

Query query = QueryParser.parse (expression, “contents”, analyzer);

o Banlaailszad QueryParser ilu instance fau:
QueryParser parser = new QueryParser (“contents”, analyzer);

query = parser.parse (expression);

wisauiiau Analyzer wuuenee:
Meuassasldvinnsubaufiasunadwsiléannnisvia tokenizing Taa it Analyzer wuueingg 6odl

ghating 1; damnunadau@da "The XY&Z Corporation: - xyz@example.com"
nansnasaufiddl

+ WhitespaceAnalyzer: [The] [XY&Z] [Corporation:] [-] [xyz@example.com]
o SimpleAnalyzer: [the] [xy] [z] [corporation] [xyz] [example] [com]

« StopAnalyzer: [xy] [z] [corporation] [xyz] [example] [com]

o StandardAnalyzer: [xy&z] [corporation] [xyz@example.com]
o ThaiAnalyzer: [xy] [z] [corporation] [xyz] [example.com]

NARanldasiuléin Analyzer fanuaansalumsiesievidaanuiisiodudeasfiudunisidoruiu

gatine 2: damnunagavda "anu.HusTusyuATviaiar Amazing Thailand 2005"

nansnadaudidodl

+ WhitespaceAnalyzer: [nmu.imaﬁuauumsﬂaaL17‘im] [Amazing] [Thailand] [(2005)]

o SimpleAnalyzer: [nnu] [5] [2u&u] [uau] [un1sn] [aswn] [&3] [amazing] [thailand]

o StopAnalyzer: [nnu] [5] [huau] [ugu] [un1sn] [aswn] [a7] [amazing] [thailand]

« StandardAnalyzer: [anu.usiuayunisviasiiiad] [amazing] [thailand] [2005]

« ThaiAnalyzer: [anu] [$3u] [@duauu] [A15] [viaewiien] [amazing] [thailand] [2005]
naranldasiu'lédin ThaiAnalyzer sansadnsievidananuifluasingléfinii Analyzer wuufug

vin¥ ThaiAnalyzer winngdumsldonudvsunisduduianansifiionms nauardonar uanannvinlvinanisdu

Auigndasuaznainiuuuduudrdetialssvdaiiailunisaafugrudayaduiidndra

4. uuziinldsunsusisssinsaa (Introduction to Sansarn Look!)

lasannmswainszuudududiayasieazfifeddunmsvinnuiadady wasimalidawmuissuuuag
Tlsunsuwafing ldaansatangduldldnuldadisinauazazaniodiu mefinassansadluseuinonswaun
AnsialdsunsudoFanldsiaTsunsugdu yaswaTusunsuiififdiain @55a15 §a (Sansarn Look!) TAs9as1anig
sanilnanssuuacdssans da aglusiil 7 asuiuldinassasagludu (Layer) vuzasqdu ludssansiuiswa

Tusunsusnenludnrazlugaiainisawtoauutinfiaaniily 4 Huda



« Collector: fiviihlifuianasdoalusiuuy (Format) sneq iy HTML, PDF, DOC Woilagluia3as (Local)
uag Magvialnaaantl (Remote) wuanansuuiusunie HTTP (udu

« Parser: finihfivdnlunsinsiuasadaandiuiiluiannuainananslusduuy (Format) sineq el
udensdin tag Arvaanannanadsuseian HTML way XML

+ Indexer: fivihfindnlunsasvduiiaasdrannianarsinanisidunlilsunsuiugu (Classes) uasqdiu
Tsunsulusiu Indexer fizhalvinsasroduiiiluluatrofdnTuidda Buannglias19lWa configuration
Anua field sinsuazlsueanzasduiiluusay field udrSodoWilusunsuiivinmsanoduilnadnTuitsa’ly

+ Searcher: fivihfindnlumsssontiiuildlumsdududoutivaaniiiu 2 nihaunisidouda windu

fususudduduangld (Query Page) uasniiniugusuuaansnanisaudu (Search Result Page)

Collector

Parser

Sansarn

API Indexer

Searcher
Lucene
API
ThaiAnalyzer

51t 7: Tasvasvnvaanilaanssunasasssansg an (Sansarn Look! API)

TnWmunsruuaunsaavsuudududayaigllldtaansdanldldsuasuludiusiequacassans (su

8) 1A NIsaLLINTVInurasstuLduAutaya ldaunsawsaaniily 2 dunau Aa

1) diunaunisasredail (Indexing Phase): as5anssasiuiiaya 3 Ussanélraduda
- anasflaguustunivsuasiaiag (Local): hisniludasiuaniAuanans aunsassiodudldwui b
anaazdadfinsulasguunindnaulaaldllsunsuludiunag Parser Anuneay
- anssidulueiasaainasdu (URL): lunsdifidasnisaneduiidvsududuanansiiaginelng
aan'lal fldlarameAznansawniauanasiulaisnnaiansisae defulanansusazaiiuazd URL
AAUTY warldsunsulusruuag Collector AagarunsatdinldiAiuiananslalaariu HTTP
- anasuwSu (Web): luniinguvia'ld (Web pages) faguuiaiazinaduinasiia iansisdseaniiiluy

%
Q.

fnwaug Hypertext Aasnunsadl link Afianiaslidoianasduale doiulusunsuludiutiaesi crawler



wia web bot defintihAieuiAuianansdugiianiasarnanasniieg 16

TlsunsuiiAmdasfunsaseduiida Collector, Parser uay Indexer wiatgsadunsyuiunsasioduiiug

&9iiléida Index-Data Component dodsznau'liénn 2 sHuda srudiayatanans (Document) waggrudayadui
(Index)

2) flumaunisduduianans (Retrieval Phase): TusunsuiiiAmdasiunisduduianaisia Searcher Tulsunsy
1u Searcher §i 2 Huvdnda fHudasroninamiududu (Query page) uazninuasnadwg (Search result

page) wardudvinmsiensiailiuasrinnsduduianansannduil

HTTP

Query
e |
| . .W Searching
Indexin
) TN ol
W resuits
Document Index-Data > veer
Retrieval Component Search Result Page
) Searcher Search
= Interface

Sansarn Functions

Document

Indax

Search

ThaiAnalyzer

Lucene API

511 8: TAa598519AI5YINIUADIHFTANS an

lunaeiAnassasaglussninomsiannidsunsuassans §a TnWamnssuufisulagnunsafinaiuaaius
2291A59M s ldan i laidassans (http://sansarn.com)



LNJI5AIA:

1. The Lucene web site: http://jakarta.apache.org/lucene

2. E. Hatcher and O. Gospo, “Lucene in Action,” Manning Publications, 2005.

3. R. Baeza-Yates and B. Ribeiro-Neto, “"Modern Information Retrieval,” ACM Press, Addison Wesley, 1999.

4, W. B. Frakes and R. Baeza-Yates, eds., “Information Retrieval: Data Structures & Algorithms,” Prentice
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