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' Indexing
" Query
" Term frequency-inverse document frequency (TF-IDF)
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Query Response

Solr

Request Response
Handler Writer
Lucene
.l

UpdateHandler Data Source
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' http://lucene.apache.org/solr/
" http://www.lemurproject.org/
" https://meta-toolkit.org/

¥ http://terrier.org/

® Scalable
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(McCandless, Hatcher, and Gospodnetic 2010) . 34 . 0,55 (Directory)

Document
Field
Field
—_— Analyzer ——  IndexWriter Directory
Field
Field
—

(McCandless, Hatcher, and Gospodnetic 2010) ¢yo (S3lwdslod (ST g cpwgd 13 oSl 830 (Sl W™ V- <o
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Apache POI Microsoft’s OLE2 Compound Document
Format (Excel, Word, PowerPoint, Visio,
Outlook)

PDFBox Adobe Portable Document Format (PDF)

Java Swing APl (RTFEditorKit) Rich Text Format (RTF)

ICUA4] library Plain text character set detection

CyberNeko library HTML

Java’s javax.xml classes XML

Java’s built-in zip classes, Apache ZIP Archives

Commons Compress

Apache Ant, Apache Commons Compress | TAR Archives
BZIP2 compression

Apache Commons Compress AR Archives
CPIO Archives

' Token

" Index
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Java’s built-in support GZIP compression
(GZIPInputStream), Apache Commons
Compress
ava’s javax.imageio classes Image formats (metadata only)
ASM library (JCR-1522) Java class files
Java’s built-in zip classes and ASM Java JAR files
library, Apache Commons Compress
Implemented directly MP3 audio (ID3v1 tags)
Parses XML directly OpenDocument
Parses metadata from FLV files Adobe Flash
directly
Java’s built-in support MIDI files (embedded text, eg song
(javax.audio.midi.*) lyrics)
WAVE Audio (sampling metadata)

rbﬁs\Analyzer‘ w% L_.wj}']a‘ u-l‘ "y JJ)? J.:bﬁ u\ib e U_"“}j 4 oals bj)jj\ o
Error! Reference source v ;5 Juais Ojygo 4 oINS cpl cCanl G 0 353 0

3 g gn 313 5 3Ll O e 0t 5 anOT fOUN.

S aales bl 2 03 5 skl 550 daaslad Cu ke (511 e o g a1 51 (S
oT Sl gl p &Sl Luke' Slptolwl 4 sdoe psjltln gbalsa by s st
Sl 6,5 —2 Java Runtime Environment (JRE) dx o 1,0 ase i 1 (gdine g

(McCandless, Hatcher, and Gospodnetic 2010)

iz (DOCUMENLS) 3L | (OVEIVIEW) JS™ (glos im0k LS8 g0 oxy 51 Lasly
i ke b )8 (S glad (g 520 55 .(PIUGINS) 035531 5150 5 (Files) s |16 «(Search)
5okl 31w cladls sl Jold L ) .S odtalion |y o) (Sladylas NSy guzs Sl 38
J 03 ol Ald dim USG5 5,18 OB 51y e (MY S 5) Sl 0B Sl sl
033 Jaslas O (gl slwl cojly o Sl b g Cwlod 0315 0L TOp Ranking Terms

(McCandless, Hatcher, and Gospodnetic 2010) 5 3% .

' http://code.google.com/p/luke
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0.0.0.

file_Tools Sewings Help
& Overview [ Documents | &) Search  [F]Files | %= Plugins|

Index name: /lucene/lia2wordnet Re-open |

Number of fields: 2 o )
Number of documents: 44931 | EJCommit |
Number of terms: 44931 | [X|Close |

Has deletions? / Optimized?: No / Yes
Last modified: Sun Jul 19 06:23:50 EDT 2009
Index version: 11d25497552
Index format: -8 (Lucene 2.9-dev)
Index functionality: lock-less, single norms, shared doc store, checksum, del count, omitTf, user data
Terminfos index divisor: N/A
Directory implementation: org.apache.lucene.store NIOFSDirectory
Currently opened commit point: segments_2 (Sun Jul 19 06:23:50 EDT 2009)
Current commit user data: -~

Select fields from the list below, and press button to view top terms in these fields. No selection means all fields.

Avallable fields and term counts per field: Top ranking terms. (Righ(-cllck for more options)
Name v Termcount % | Decoder No__ Rank v Field Text s
syn 0 0.00 % string utf8 | | Show top terms >> 1 1 |word a -~
word 44,931 100 % string utf8 N ber of 2 1 |word aachen
umber of top Vurms. 3 | [ = =
H = 4 1 word aalborg
Hint; use Shitt-Click to i |
select ranges, or 5 1 word aar
Ctrl-Click to select 6 1 word aardvark
multiple fields (or 7 1 word aare
lect all).
mitea 4 8 1 |word aarhus
9 1 |word aaron
Tokens marked in red 10 1 word aave
indicate decoding errors, 11 1 word ab
likely due to a
mismatched decoder. 12 1 |word abaft
13 1 |word abamp
Select a field and set its value decoder: |string utf8 }j } wo“: a?am‘pere vl
Index name: /lucene/lia2wordnet Ed

(McCandless, Hatcher, and Gospodnetic 2010) Luke 38 (U5~ 59 o (Sga0 —T-V

Ol b (V) 1l s 50 5 odalin gy 93 ESKGS LIy slawl Coul 536 )18 slowl (g 52 s
o dwa by cladls S sl 55 4 (Browse by document number) sw oli
5 (Y S 558 a00ls Lislad dmies Cply Side 53 1y s 8 Sledbl 5 Olasion of an
23658 op 538 5 ol b L Sl ol s aS” (Browse by term) o3ly bl L (Y) L
33 i ayseeily uli L L s (Gl Jlb author s s Frist Term $-Y S 55) Caae Ald
(McCandless, Hatcher, and s g5 odalics | u;lfj\, O Sab slwl Ol g 0 db g e foma

.Gospodnetic 2010)
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& Overview| I Documents |3 Search | (] Files | < Plugins |

Browse by document number:

Browse by term:

Delete specified list of documents:

s L 4- .‘ q] A‘-.’. i 20 q«m; entera s‘ubs"inq and press Next to start at the nearest term). -
o |l Term: jaiahoc = ke Tam/
| Add | Reconstruct & Edit | Decoded value:
i % Delete | More like this... | Browse documents with this term ( 0 d%% M.‘
Document:2. of 7 Eicst Doy ishibiaxtDog] 5 Delete All Docs |

| Del List Term freq in this doc: ? | Show Positions |

Example: 0,12,45-90,17,123,30-32

Doc 6 el T e e e
| Field | 178 :aC | Norm | Value ]
author I-5VOp==mw== |0.625 | Otis Gospodnetic
| author I-SVOp~~=n= |0.625 |Erik Hatcher

category IoBonannnen |1.0 /technology/computers/programming

isbn e e 11.0 tbd

pubmonth ITS===fO0mmm | e 200406

subject ITSVOp===n= |0.625 | lucene search

title ITSVOp===== |0.625 | Lucene in Action

title2 I-SVOp~0=== |=uw lucene in action

url I-§mmmmOmmm [mm

http:/ /www.manning.com/lucene

Selected field: | TV | ;Slmi:sunorm, §Avej Copy text to Clipb d:fgeleaed-ﬁelds;{_f [ documentj

Index name: /lucene/liazbookindex ¥

(McCandless, Hatcher, and Gospodnetic 2010) Luke 33 sbw! (§gi0 —£-Y b

s ANalysis s s 31 903 S 3,091,555 Samy mp Dole Ol8 oo )8 i (S50 5
odd b 5L v Ol b s r‘.‘gﬁ‘ ) g 505 ,S Ol |y 4 525 a5, QueryParse
Jﬁ&):ﬁ@os!sﬁudjquu;ékeb%\jaﬁ JE:»:M‘&FA{TJWJUK
Sl 05 dwlous 0 g domis ) Sl 2w 53 EXPlANe) 4y ¥ Clsl b cpuimen (B-Y
(McCandless, Hatcher, and ($-Y JS_&) 555 o0 0305 Jiales 87 (ol p ot d b 3L

.Gospodnetic 2010)
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800
FEile Tools Settings Help
| & overview| &y Documents| &) Search | (] Files| <= Plugins

Enter search expression here: Analysis | QueryParser Similarity| Collector |
C junit Analyzer to use for query parsing:
NOTE: use fully-qualified class name here. Default field:
|org.apache.lucene.analysis.KeywordAnalyzer |+ author -
Optional constructor argument:| |
Query details: | Update | Explain structure
contents:junit ﬂed
Rewritten
Last search time: 299 us EJ Sgarch‘ repeat :l E times.
Results: (Hint: Double-click on results to display all fields) ‘ é F_xplaln [h u— D;_Ietg Tﬂoc(s) [EQ- il :0
#  |Score Doc.Id |author category contents _isbn pubmonth _|pubmonthAsCsubject title
0/2.8129 3 ‘vmcem Mas: | /technology/ /193011099 200310 | junit unit tes |JUnit in Actio
1 !3.5030 ‘ 9 | Erik Hatcher | /technoiogy/ 193011058 |200208 |apache jaka |Java Develop
<« T D
Index name: /lucene/lia2bookindex | | 32

(McCandless, Hatcher, and Gospodnetic 2010) Luke 33 goxinar (g —0-Y IS

57 Explanation x|
# Explanation of the document hit:

Pfﬂio-s,l",’? weight(contents:junit in 6), product of:

= 1.0000 queryWeight(contents:junit), product of:
2.2993 idf(docFreq=2, numDocs=11)
0.4349 queryNorm

= 0.8129 fieldWeight(contents:junit in 6), product of:
1.4142 tf(termFreq(contents:junit)=2)
2.2993 idf(docFreq=2, numDocs=11)
0.2500 fieldNorm(field=contents, doc=6)

(McCandless, Hatcher, and Gospodnetic 2010) Luke 38 (339 dmlbxs 046 4 bgs o Do gf —1-1 IS

o 0313 Hl 3 IUKE (gl odi o315 anw 55 layl ol & b g o Solens 55 o9 330 35l 50 (50 o
U5 moman 05,8 G 3 5dome 20 6l ) 6T i la3T O g 0 il 0 2187 5 ol
a5l cpl shse 55 it axdlan gl )3 LUKE 4 5515 anw g 351, (6,505 sl Ll

(5 4% as>| o (McCandless, Hatcher, and Gospodnetic 2010)
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File Tools Settings Help ) :
& Overview| [y Documents |2 Search| [F]Files| <= Plugins

Analyzer Tool Tool for analyzing analyzers, by Mark Harwood mailto:mharwood@apache.org

Hadoop Plugin Available analyzers found on the current classpath:

Scripting Luke org.apache.lucene.analysis.SimpleAnalyzer .
Custom Similarity Text to be analyzed:

Vocabulary Analysis Tool \weicome to the analysis viewer. This tool is used to demonstrate how different analyzers process text into

Zipf distributions tokens. You can edit this text to try different input such as numbers like 23231.23 or characters
(mharwood@apache.org). Once happy, select an Analyzer from the list of analyzers found on the current
classpath and then hit the Analyze button. The tokens produced are shown below and when you select
them the right panel shows their attributes, and the corresponding span in the original text is highlighted.

Analyze
Tokens created by the an: Token attributes:

welcome = |ciass Implementation Value

o OffsetAttribute OffsetAttributelmp! | 53,64
the TermAttribute TermAtributelmpl | demonstrate
analysis

viewer

this

tool

is

used

to

demonstrate

how

different

analyzers

process

text

into

Index name: /lucene/lia2zbookindex SiA

(McCandless, Hatcher, and Gospodnetic 2010) Luke 38 039 381 3190 (Sga0 —Y-Y &

Saled (g5lme 55 6l 5L 3550 SLdd (ot ) DLeS 55 0gs 55054 ) Sos
I5gd SVl o g 53 8315 (St gilisen ol g 4 diw &S5 (63 Wb ol ol 0l sl
3o Oodo sl OB 3l s 1 (5,8 hiys) Sl o oy 53 5 (ol (0 p s S
Sl Jn Ol 4) Gl ol el 65 T3k (e bes oy 1 s 5L sla S 55 50
b 53l b s bl ol 5L Las ColEE VY ol o Ly S slewl (g5lua
5L 3 se sLdd v Sl ) mwy.(.x_w,@vﬁgﬁuifmmo_w,s o3\l 3 50

:(McCandless, Hatcher, and Gospodnetic 2010) 5 3% co o3l

% indexed +stored +2 term vectors (2-1)

cob‘bo\i.iliJb‘@w‘5|jﬂgd§.~.uu\_&oﬁ>33quo)){9Mb)\fﬁ‘dh’ﬂd\j&@
)'Lgsjy‘_gL.,la_’el% U5l ol Ul 5y ge (6ldb 03 45 dalous 3 OT OE 515,15
il S5l S 05,5 b e L Olg ol b cpl sl wl sles (g3lmo 3 (5l
Clayls  oslwales rli;a 55 Loffset 5 S Sledbl gy 5 b b slatks (TF 6,11
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How G oxiw> 1gige Y-F

b b Gl 5 2 G n Dobs bl i by J s i 550
B o 1) LT Ol g5 o a8 Cnlodss 3 yme J g (g (g3udmie (SLACLLB 515 0dge |5 0l

{(Grainger and Potter 2014) s o5 (gdsazws 5 3, 40

Sl REST g, 5l Jo v wlin a2 ()J))Tr.alfé Sy iplS 4 O

Go b 5l il 536 01,5 b S e 03l wl HTTP 5 JSON XML (glas Ikl

BB 5y ptmmen ST 15 LLSLIOT b Calibes (o oo s s 5 LOL

el ¢TS5 g slgiig T g stz (e (S G lyamio 5 (S3leS 0 O

ol USG5 51 2 Wl a5 s s p LS 03 57K SIS
53T o213 IS G 1) olin 4123 3 s LT (Slosly L S

old b Jgw 53 SUKal 0315 oKL 53 54 ge il (s 3Le (51 tosls 3Ll O

Gl 5y 0313 oL 3 35 g0 sl ul ded 4 Lol ol S5s e ad il

S s> Wildcard (g g (NOT 5OR AAND ks slaco)le L 55l

S esls Jlest Word 5 PDF (glacus 3 51 Sl iy bl (gduab 6 o 5 (551

Wk Slaty s slabal) osls el

' Representational State Transfer (REST)
¥ Sorting and pagination

" Facet Searching

¥ Autosuggest

> Spell checking

* Hit highlighting
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{(Grainger and Potter Ll 1y et bl 0sls oKL @ Os 6L
G d Potter 2014) Ji> o1 L .l 1y st B o5l oL 4 Lol i

CCnl 0 3Ll gt 5 5 g0 (S3latgr 13 SS9, 3 w03 O

s bl bl S auly 8 sktle s NOSQLY 1 b Sl eslizw | Cle & O
ool il ¢S i Sledbl als i b g b i o (Glonls &S Sy 5oy 93,10
€ g LSS A (gl b Laasls

osls a8 Sygw y3 5 b badlbisle 8 bosls & 550 oo 5 Shes Sbj Jsw O
63 5 oslinal (lalaily o315 (Lol L I ol g il Bl oL

Sl (Sl 4 0l 5o Lol 35 oS Lyalall) g >l 0lg s S 5o D
0355 plawil (g 3laales un T3 1l 5l 53503 55 15 i &S5 0 Loy o

il ods S5 WS 085 51 s sl 4S5l g s Shee Sboj Jsw O

b Ul B Sy s 3) 3,1 |y SVl (6 s pldie CB S ab laa i O
I (5 o5 Jlab I35 Sl Sy o 4 i Sla g Sl
sl Lol 5 3 e slanly 55 & Zookeeper LT ¢SS™L Cloud J su

ol gy s Dbl o5k s slal gla By 5l 0 e Sy 4 J s O
b3 aS Il 55 .S s eslin Wl TR-IDF 5 (g )ls » (gl Jube ¢ 0 ¢ sKne
el o @11 T (6l s (6 ks D-Mol 5 ranw 5 42338 ladlu

03 48,5 b sy 5 dsile ks DGl Jgm s o 0350 5k e o S350 50 085 Je
NS Ols o bl cal 503,87 @l b i (sl 5550 O3 Lmesly 5 Ob-1b (615 1, 0T
)JL;LAJ}_.d;@.aa};f\.?):ﬁjdﬂl.g.C,MJbL@.ZT:ngUs:j)KjQJ@J sdos Y
S 4 o plonil ot 55 )3 i )5 g0 5 Sl () (5 T5 5 oo b s

Ll Bl 22 OT & p s Jodh ¢ g S i 5550 5 b o) S 05

' Near real-time (NRT)
"Not Only SQL (NoSQL)
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Q)LPL\JQLJJ‘ Q\J.:.a uﬂ‘....u‘j ‘) Y8 2 GL-'JL’ @L‘b)o-\_& @-‘)Ja r:>=>- @‘aé\.ﬁo:\.:).:
Ji’."\g‘. @ laesls) atils ISP A e 8 g cpl gd Wedlsidas o Aol g e
4,.,5},“SL?L;T,'\W.,\;)b@f@u,;}ﬁ@s;(th;\fmjmudizﬁb
AL OLSS (gl b glyls sty oled 3,105 S5 00 Sl ods 1 b NOSQL & ) 50
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' Relevancy

" Flat
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Solr sus solrconfig.xmil S Shdu
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nom (t,d ) =d .getboost () x lenghtNorm () xf .getboost () (3-3)
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Sobe b 6 2t LU, Ol el s g Soole Sl (6t bl ST sl (6115 diw 4,2

num Terms in Document from Query

- (3-4)
num Terms in Query

coord (q,d) =

bzl b odas o Jowa 1y Cobl ol 55 B-1) dasly s 55 queryNorm(q) oo
g oo 03litul ale ol druloes (5l 5 (B-5) alasly . iil aslin b6 g2y Gla,le

1

queryNorm(q) = (3-5)

(q.getboost 0% x >_ (idf (t)xt.getboost ())Zj

ting
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' Field normalization
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#Correct Matches TP
#Total Results Returned  TP+FP

precision = (3-6)
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#Correct Matches TP

= (3-7)
#Correct Matches + #Missed Matches TP+FN

recall =
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' Precision

"Recall
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' Keyword relevancy
" Inverted index

" Distributed searching
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L sCSV XML wile S5 53 25l b6 e b adsl s jp 5l i ot ¢\f
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XML ) Y

/"J ~
pd ° Solr web app running in Java web server (Tomcat) /

Solr core e

POST/HTTP

Document-
update
service

<fis > Text analysis
</doc> schema.xml Tokenizer
<fadd>
a

Token filter

Token filter
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Lucene index
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' Java database connectivity (JDBC)
" Fragment

" Commit

"Normal (hard) commit

® Soft commit
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#Yummm :) Drinking a latte at Caffé Grecco in SF’s historic North Beach...
Learning text analysis with #SolrinAction by @ManningBooks on my i-pad.

Solr text analysis

drink| |latte|

‘ #yumm |

caffe

historic

greccoH sf

|north|

beach

‘ learn H text Hanalysis

#solrinaction H@manningbooks

my

ipad pad

o0 ko Jlo -Y-T IS

O pdS (Sl Jow GBI M 9 00 Jloa! O yuds ¥-F KO Jlo 49l g0 —0-T Jou>

g Jood syl ok Jlos! O yukd 49l e
LowerCaseFilterFactory S S oy Joos Laojly oles

StopFilterFactory Yo5ls Sl Uod> | @, at, in, with, by, on
KStemFilterFactory (" sbass ) drink, learn | Drinking, learning
WordDelimiterFilterFactory sf, san francisco SF’s
ASCIIFoldingFilterFactory caffe Caffé
WordDelimiterFilterFactory ipad, i pad i-Pad
PatternReplaceCharFilterFactory | #yumm #Yummm

WhitespaceTokenizer
WordDelimiterFilterFactory

#solrinaction,
@manningbooks

#SolrinAction,
@ManningBooks

d);}ﬂ:ﬁ(Y))(‘\ifd)rdbfa}'b—oj)(\)@‘bﬁj)&b)ﬁ))&&iﬁj@:"ﬁ

Fod LOpc ) ‘_gl.asojb

QJ; ojb—ojb ) 41>J.A O

S StandardTokenizer 545 o 4 525 Woly 31 (glas samme 5 20 d 1o ol o
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' Stop words

' Stemming

" Tokenization
" Token filtering
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schema.xml

B #Yummm :) Drinking a latte at Caffé Grecco in SF's historic North Beach...

<schema> : .
<: e"a) Learning text analysis with #SolrinAction by @ManningBooks on my i-pad.
ypes
<fieldType> l
_<amaiyrértype="index"> |  ————
o — S r i
P “~<tokenizer ~—" StandardTokenizer
\ Class="salr.Standard’foketizerl:'acto:y"/)/l
""'---K_ﬁ_lj__a_x.) - 7___,---""’
<111t_er, > N | Yummm ‘ drinking |E| | latte|
</analyzer>
</fieldType>
</types> ‘Caffé‘ Grececo SF's | |histerie
</schema> |North| |Bear_‘h |learnir.g | text | |analy5is | with |

StandardTokenizer 31  Jto —A-Y" &

ol & el sWaols 05 S le Y dl>
Cod) ol & o (laally 05 S jhd (guay ¢\f e 5 oy ilwlde 31 e
Sl ks shie pl (6l il (5 S S 4 6855 O o Sl s s
SIGIUN PN - L P | e
LIS ol e 595 0 SIS ol 5| (o> (<!, StopFilterFactory o
55 Sl pSchema s 5ol (w8 e Xt L6 s Wb
I S S w5 Coy > Jos gl LowerCaseFilterFactory o
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RGO PREPN PR AL LS

schema . xml

D #Yummm :) Drinking a latte at Caffé Grecco in SF's historic North Beach...

<izhema: Learning text analysis with #SolrinAction by @ManningBooks on my i-pad.
Ypes

<fieldType>

<analyzertype="index">

<tokenizer.> o
<filter class="solr.StandardFilterFactory"./> ™

N

f_filter class="solr.LowerCaseFilterFactory". .f?//

<fanal;z;;; T

</fieldType>
</schema>

mstc:xc} [no:th ‘ |beach ‘

A=Y IS JGo 50 LowerCaseFilterFactory g StopFilterFactory wé 98 Jlos! -1-V <

sf's

| yummm I |d:.1nk1nql | latte | ‘ caffé | ‘gre:co}
[learm.nq|| text ‘ ‘analysis| ‘ w){h ” solrinaction "manningboaks

o pde o (1, 157 wsle) baailis Cod> (! s WordDelimiterFilterFactory o

V=¥ S8 555 0 LSS CH@ 1 W5l Lols sla ST,
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JEGASCH b as™ & o >~ s L5 sl ASCHIFoldingFilterFactory o
As cpl5lsss Jlesl LowerCaseFilterFactory 1 da S| g 939, o
Ssd g oslizal (Y g fus ol

Sl 5y 0 K S O 20 b4t I, KStemFilterFactory o
Wl e e e ) (pbads s gla Al

ook g s S os S o Kl I, PatternReplaceCharFilterFactory o
=y s s #Yam LAYaMM 03 S o Kl Jle Ol sie ) 555 0 LS
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3 Sl sl wysT 05 S Cod> (g1, HTMLStripCharFilterFactory o
355 el 05 S o3l gmo5ls AT 3 g 51 S ol g 539500 LS 0

L oo sl sSTHS 05 5 Jﬁ,l} «!» MappingCharFilterFactory o
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S oL ilEnglishMinimalStemFilter L4 iy, sPorterStemFilterFactory

el e =¥ Jgd 5 libads ) ol 5 Shes 3 (glaws lis

EnglishMinimalStemFilter g KStemFilter PorterStemFilter (s b4l 5 & Whos 1=V J9u>

EnglishMinimalStemFilter | KStemFilter PorterStemFilter kel oy
country country countri country
country country countri countries

dog dogs dog dogs
run runs run runs
running running run running
association association associ association
associate associate associ associates
listing list list listing
investing invest invest investing
investment investment invest investments
investor invest investor investors
organization organization organ organizations
organize organize organ organize
organic organic organ organic
generous generous gener generous
general general gener generals
generalization generalization gener generalizations

Sy s SnowballPorterFilter |y ws b aS 5,05 55 o K3 abui POMtEr Olats

Ql{jd‘jz‘}o.’ﬁﬁ@fﬂ st | s ¢ LT 235 5 s 3 e 33 0l Sl 350 s
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' http://snowball.tartarus.org/algorithms/lovins/stemmer.html

" http://snowball.tartarus.org/algorithms/english/stemmer.html
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‘;iébmaLfL_whsjb-ghbgfu:TjoA_;|j?|KeywordMarkerFilterFactory
Sedosly Jaw 4 tXt CIB s 0dd
Ca & ol S5l a1y ek T oty (slaaiy s 5l 5 cobiady; Sl 5 28 O
opl 358 oo Ga=eStemmerOverrideFilterFactory jgws bu g el plcdsS
B s glasbes) L jliKeywordMarkerFilterFactory ) sws dSle ) giws

Al ods (L 0T 5o e S ol txt L6

1l 3§ oy 3o 4 SCNEMA 53 5 23 55 ol (6,8 K 0 50 I (514 503

<fieldType name="text_en_kstem_with_overrides"
class="solr.TextField"

positionIncrementGap="100">

<analyzer>

<tokenizer class="solr.StandardTokenizerFactory"/>
<filter class="solr.StopFilterFactory"
ignoreCase="true"

words="1lang/stopwords_en.txt"/>

<filter class="solr.LowerCaseFilterFactory"/>
<filter class="solr.EnglishPossessiveFilterFactory"/>
<filter class="solr.KeywordMarkerFilterFactory"
protected="protwords.txt"/>

<filter class="solr.StemmerOverrideFilterFactory"
dictionary="stemdict_en.txt" />

<filter class="solr.KStemFilterFactory"/>
</analyzer>

</fieldType>

protwords.txt
listing
manning

stemdict_en.txt

dogs dog

runs run

investors investor
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SILTG eslinul 5 L5l 5935 55 SISt ol b 23503 5,8 gl oL 4ty gl

1Je



YOO w)l8 0l 5o ledbl ol ogupy jsbate & 7S Gozins 550 (o)

sl Porter iy, gl dsle) s i a5 &K 403l & el pls ST O
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% generalizations g generals generous (so 319 (! » Porter 319y gl Wibo overmatching pb b  JACie

J&KGM Ls:\i)bc’baéjo-&:dg‘)bd?@bu}ﬁ@w ka'\‘dj-x?' O

b

Pl ol gt S0 53 s 2l pl 03 505 5 by (g
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Original terms:

[ goose | [ geese ‘ [ generations ‘ generals | ‘ several ‘ ‘ severity ‘
Stemmed terms:

‘ goos | [ gees ‘ [ gener | ‘ gener | ‘ sever ‘ ‘ sever ‘
Lemmatized terms:

‘ goose | ‘ goose ‘ [ generation ‘ general | ‘ several ‘ ‘ severe ‘

Gilwollacy 9 2Lk S 9y 6T IR Dglite @l 3 abdiges ) T IS

L;xf)\iis)}ﬁjgdﬂfwaj&iﬁé)l:uob&g LIy oo Gls5b 5 L8 o olas
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' Lemmatization
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PersianCharFilterFactory

StandardTokenizerFactory

LowerCaseFilterFactory

ArabicNormalizationFilterFactory
PersianNormalizationFilterFactory

StopFilterFactory [words="1ang/stopwords_fa.txt"]

Sl 1S 0Ly Calsee o 0L 55 1y 355 Sarsmn ke 28 Sl (Sas imen
2 el i€l gladls 8 iy (V) iyl 55 o, Kaly ol g E5ls

T e lu glwals 5 0L bl sleal gasarws (Y) «(V)-Y L}g_fu) Lew ol 0b)

QYY) i 0L 85 50 auseds (1) 5 (VY=Y JS2)

Mixed-language doc:

<field name="
EnglishField" /> Query:
(EnglishField: keyword
OR SpanishField:keyword
OR GermanField:keyword)

Single Solr core

<field name="
SpanishField" />

<field name="
GermanField" /> | [~

S N S ot 10 SIF T Glald (& pf 50 —11-F b



VO )l 0L 5o ledbl ol ogupy jsbate & 7S (Gozins 550 (o)

English-only doc:

<field name="

Solr core name:
content" />

“English”

German-only doc:
Query

<field name="
. i (content:keyword)

content" />

Solr core name:
“Aggregator”

Solr core name:
“German”

Spanish-only doc:

<field name="

i B Solr core name:

“Spanish”

S Nz Sl bdod 50 Ol (bl Sluw! (Sigdind -V Y-F IO

Mixed-language doc:

<field name="

content">
an,es|keywords

</fleld>

Mixed-language doc:

<field name=

Query:
content"> (content :
o ——=| Single Solr core L
I;nijalkEwa_ds 9 en,delkeyword)
</field>

Mixed-language doc:

<field name="
content">

el, zhlkeywords
</field>

Sy N Sy Lo 58 W QL) JT g skl —IT-T I
G Jg 6l 6N 5 (310 3505 laaias 8 biys 4 LY 5 ) Sl 5 55
3137 Slaatn L3l ge 51 (6olus 3 5035 ok ¥ SIS il s (S )lens Lol
ol Sla g 5l oslinel dze 3L ¥ ISl (siluosly cpimman 3 pd 4 S Ly 0L3 s gl

Ll e o o

iﬁﬁ“@ﬁgw‘ﬁﬁu‘ﬁu'"“)"ﬂf“:‘“ﬂ)‘)}“ )JOJ..:ZI @‘JLV'.""“:"”J'.’.)'J:A}M

)13 0dge e ot S ) el 5o
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9790t 195 e 2§ Y0

\$_‘~J§-‘"‘)DJ$‘9—”‘)-’\C—'—“"}"J-":€J€,”\"dg)-’j")dﬁ.&)bﬁﬁ—‘ﬂ—“ﬂ)ﬁéu
Jetty;J;,w )jS'}AQHTTPQ)}.D Q%%w j‘éw‘jﬁ-)bﬁa‘)b.iﬁw‘c.\.&
T Sl 530S w5 4 15 OTJeMtY (| 555 1 58 51 ey (@) 555 oo 03 b
5035 olulalcollection] aws cul s s cu\;lféj‘,}'u\&frlfjé (@) w
handler -1 (@) 1S » Sl 5L Schema i1, /select [ ws Sl js &y pike
Sl sl ) s 5 (@) 03,57 551 5 WY IS 3 0ds )l T3 il 1y ol 55

(©) 45 o s 23S 5

= 77 Jetty serviet mponents, ar ponse writer
) engine A
]
¢ collection1 core
N L ] ¥

Request dispatcher |~ ~ °" 7 [collectioni/select ; Response
= | (serviet filter/solr *) e || reguesthandler |7 [ writer

LD[ {1

Query processed by configurable
pipeline of search components

g Caslg 35 St gk G (Sled —VE-F S
IS 5 T ot ys Sl le oS Wlodds LSCa5 (g3utaze (gla WDIS™ 51 sl 555 Sy ke i
L5 8 e SCheMa s 5 1ul 53 LU b WIS ol olad Slos gast 5 odiesls il 10-Y
&b 5l s (@) UpdateRequestHandler S 5 b 3l bale Sl s dses Olsis
LoggingHandler 3 b ;| &Y Solwo 3 imman 34 b oo el a5 gozes 5 handler &
sdalie 015l 5 (@) LukeRequestHandler G b 3l slewl 4 by e oslsl b 3,08 (@)

Sy o Ses (@) MoreLikeThisHandler 5 b 517 58 obesl diw b alin sl

' Request handler
¥ Solr request dispatcher
"More like this
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DocumentAnalysisRequestHandle:|

——% AnalysisRequestHandlerBase

FieldAnalysisRequestHandler |

CSVRequestHandler

——% CollectionsHandler |
—i ContentStr HandlerBase I I UpdateRequestHandler n
—| CoreAdminHandler |
BinaryUpdateRequestHandler
——{ DumpRequestHandler |

——+ ReloadCacheRequestHandler

LoggingHandler
XmlUpdateRequestHandler

LukeRequestHandler

MoreLikeThisHandler @

PingRequestHandler

¥sltUpdateRequestHandler

JsonUpdateRequestHandler |

RequestHandlerBase

PluginInfoHandler |

PropertiesRequestHandler

ReplicationHandler

StandardRequestHandler |

SearchHandler

RealTimeGetHandler |

ShowFileRequestHandler

SystemInfoHandler

ThreadDumpHandler

I N

SolrInfoMBeanHandler ]

Fow 30 Cawlgd 38 Sy po S WIS —10-7 ICS
) Gl Cgmm 9 3,5 0dge 51y 5,8 Gt O pdeadby (@) SearchHandler
handler o| sle (W3IS™ 2555 (slad s dal s 7505 OT  aalsl 55 Jra sl opl 55§ s
Wl 0 0313 i lad WY IS 55 0T A7 a0 T 3 519 IS s

Request handlers Search components Query parsers

| AnalysisRequestHandlerBase | LuceneQParserPlugin

| |

QueryComponent
[ ExtendedDismaxQParserPlugin |

SearchHandler

| FacetComponent | | DisMaxQParserPlugin |
| CoreAdminHandler | | MorelikeThisComponent | | FieldQParserPlugin |
| DumpReguestHandler | | StatsComponent | | FunctionQParserPlugin |
| CollectionsHandler | | HighlightComponent | [ FunctionRange(QParserFPlugin |
| ContentStreamHandlerBase | | DebugComponent | | NestedQParserPlugin |
| LoggingHandler | | Term(ParserPlugin |
| LukeRequestHandler | l BoostOParzerFlugin |
| MoreLikeThisHandler | | JoinQParserPlugin |
| PingReguestHandler | | PrefixQParserPlugin |
e | SpatialQParserPlugin |
[ Raw(QParserPlugin |
| |
| |
| |
| |

SurroundQParserPlugin

SwitchQParserPlugin

MaxScoreQParserPlugin

CollapsingQParserPlugin

SearchHandler (s 5™ 58 Slod — 111 I
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Apply request
parameters

1
1
|
1
i defaults
1
1
1
1
1
1
1
1
1

S e s B 5 S

/-U‘,:-uau';-fiéé.)lfé-_-

2 > 2 ! R L=
s oo i siasioe b
ek bt /«*"—" il O S ol 2l
first-components
2
More - last-
Query [~ Facet ~| .. Tpis [] Highlight ~ Stats =] Debug [~ components
N
\
' ~ |
' — ;;I.l..'i-_l.;h.-.ufe response
Searcher Lucene - writer
G Higw] -~

B e R ,_’l.‘;.‘-
JSONXML, ...

SearchHandler (5™ Wiy T 8 —1Y-¥ <
S 314 ool 5503 055 i 5 sl sl ely ookt ails s WV-Y IS5 0 @t
A S S 332 B ol s Oladas Jlasl s jls odge 51 558 g oslin 3 CS
plostinvariants s bs w51 (& » 03,8 b s default s ca st 03,55 Jlesl 1y S i
@ s 5 on 0333 S 350 5 pe 41 (6 505 (sla el APPEN jisu 5 5 ot
0y 55 Syl idw Ol e 4 g aiilsodge o1y 5515 5t aab s (First-components
3090 opl 31 S Pl 5059 geter gradlge folo O iiu cnlods b gmtas
it (Sl b 5 5 i oy s s QUETY add 50) Ai L ol Jlad gt AT 5 55 sl
ol Sl e sl Sl (gl 5059 0 i) 5 oLl (gladlge dLast-component (@

RS PR @‘J.]a

Sy g 4 dalsl 33 5ol B osls (LAY JSCs 13 @ i (claddd go 5 )8 51 ol e

Al Al g asls 6T a4 lads
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—— Facets Paging

| " - .
| Type ot Search: [Simple | [Spatial | [Grous By

Find: iPod

Boost by Price

b

~Field Facets 3 resuts found in 15ms Page 101
cat iPod & iPod Mini USB 2.0 Cable Mo Lk . -
Id: IW-02 e ‘
Price: 11.50,USD
Faatures: car power adapter ! o(lPod whﬂe -
manu_exa ct 3
In Steck: false ——
Query Facets Belkin Mobile Power Cord for iPod w/ Dock 14

Price: 19.95,USD

Id: FBV7067-APLKIT —— z "‘
§ Foatures: car power adapter, white 3 X

Range Facets In Stock: false

price
o Apple 60 GB iPod with Video Playback Black \ior:

Id: MA147LLA | ‘
popularity Price: 399.00,USD / |

Features: ITunes, Podcasts, Audiobooks Stores up 10 15,000 sengs/ 25,000 photos, a!sonoh
of vidao 2.5-inch, 320x240 color TFT LCD display with LED backight Up to 20 hours of battery fife
manufacturedate_dt Plays AAC, MP3, WAV, AIFF, Audible, Appie Lossless, H.264 vifeo Notes, Calendar, Phond book
% 2 Hoid button, Dato dispiay, Pholo wallet, Buillin garies, JPEG pioto playback, Upgeadoadlo
firmware, USS 2.0 compatibiiity, Piayback speed control, Rechérgeadle capabiity, Baﬂeybe indication

In Stock: true /

MoreLkeTnis Hil highighing
DY S T o (sl go S ol 31 (Sl4iged —I AT S

QUERY 4afgn -v-0-)

Soke b o o sl ST 8l 4kl 5 03 5 bl 550 Ly ke LT 3 oo s 4l go

ol 53 s Sl wayls edge ) )3 s pe Sl 4 a5 L S s

s 5l 550 08 S5 4 o8 s )0 ol s Sobe Sa i 6T 4l s

Lgh o S5k R e bl 5ol

sl A3) fG 5 (QUETY) )IS" (s s Sske) G el 53 cadd go ol 51 oslinal o a3
@ el o9s pl G i (o L L ((Filter query) s> 5w Sols pedi Jlas!
1)ls el e |y (plals e e D5
N d 02557 @213 5 Jad e sl 4y et 05 0557 3 5doe G byl Sl s OO
S odn oS o039 g Soke b slial Bl aalows (g1 a5 0 031
S ol 4l b3 o slsl & gt s 03,57 5500 g5 Q. el
Lo 5 Sose a S S

keywords: “solr in action”, category: “technology”

' Query parser
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Falil éb,;,;ﬁ Al fq =technology l,L 5 g =solr in action il
5515 a5 e 08315 5 d das o Sl 4y gt 5 03,87 355me 053l @
S5 1 0 g5 505 S esliul 5 (g gt Slabs y3 b lafq 5101, Ll O
= A 5 Al S g Sl el 55 ) O3 e 1 ..,\;J;.sua

ol dal g g Sole b i &K LI Ol et 53 Sl

3?>;Jw1|)fq w’:—“}-’;gf;)bﬁl‘)q%LJJ‘CJJ‘JW‘ﬁfq}qgﬁ)‘bﬂ%ﬁ
Lﬁ‘})‘}dﬁmﬁ@b}f@>)j}ﬁ‘5}\§4ﬁﬂ)‘bL;;;«.JW%J‘QOJ‘JC«NL}'Q‘Jwg‘;j\.:

Wl 5 Do b e 50 ST AT 3

5 odd Jlasl 0 CACNE 53 5 g2 g0 Sl a8 ame p joes O 5o 4y af ) )
b e LS5 f a gl pDocSet as sazes

oL 5 3 5 ge il 48 gazs s imee oy g0 0 I (B 15 (Glamess ) & 51 Y
Sy o 1S5 T a6l DOCSEt 4 gazes 5 ok Jlas! 031>

3 5d o S A1y DocSet efv",o.\,;c,o,;AND bl Lfg » il ms ¥

355 o0 domlous LI jLasl 5 0ts JlasiDOCSEL 55 5 30 mli » G el F

A al g Sl gl L3l s S ol il 03,5 T ol A L8 510

Llods 0305 Liuled VA-Y ISKE 53 5 sls eyl 6l G g ‘5%6

g=solr in action &
fqg=category:book & fg=status:published & fg=year:2013 &
post filter= {!geofilt tag="Dublin,IE” cost=100 sfield=location}

' Search session
" Post filter
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fq = category: book fq = status: published fq = year: 2013

Filter cache ﬁ

category: book —-—ll

status: published — +

year: 2013
\ l J

/

Final results:

Query: Filters:

category:
book

slatus:
published

solrin

action +

solr in category:
action book
Post filters:
status:
{lgeofilt {geofilt’} I
: ublished

cost = 100} Dublin,IE .
Dubilin,IE L

fqg9q uilep Slapl 14" IS

Ssmsomp ke s 5035 oKL sbiwl Lhow 6l Jya 5 o) (i 5348 4SS len
o I ke 5,08 Fa e 93,0 e osline | e Sa jo 51 5L 5,50 08 515 40 1S
eDisMax query parser s query parser

LUCENE QUERY PARSER

oIS b 5l &S S e eslazul Lucene query parser i s 3 i S s 4 ) g

(l 5 oS ol (ol Dl geas 354 o Sl 5L LuceneQParserPlugin

A 53 23 s oy 4 g (dil 03,0 ate e |y i A )8 51 O
OLSC content:solry 5 SOl (s s 5 33 cpl plo 35 oo pl! (cONtent) | sz
title:apache content:solr) 5 « title:apache solIr (s s> 5 5 35 Bl sy
D g Ll i O glate

‘_;uﬂ;}%?@u,;‘_;”,; SldS” s (61, && 5 AND c+‘_;l.aj§l.u« O
Syrs P At 3 pmen Lleds 43 8 ks (g5l SIS (61 || 5OR
Sk Ui o ol ol L wl OR (Glias 4y g SladS s 53 (4ol
(ol uss Ol g5 oo 1y = cpladd) Wb 2als S35 5 il 53

Bybn ol L s e Dsle 353 G pitea O
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u.ul_w‘j aj\) CM‘ lf.) aj‘) 9 u;<',’.-’j ol a)l_.fu‘ ‘LS)b &UGJ cV—Y—VJég BE) 4::4-" Lole
Db o S LS L alols

b plndl € 5 sl Klee LWildcard ¢ ssiw O

W G g g (slyls WIS

015 505 4 LT 51 5 ol ol Sy g3 o 53 )8 eolizl 3550 la Ss 4y O
28 s 8T el s (S ol | o s (sla Khas 51 015,18 aen ot ls Uil
yls st 51 5ol

Sl 0T S aitiys 5 4 5106 1) ladld sl 53 ot Sl Fa o ol O
(5 5ad oslazal (Schema: i) oS claals 51 0l 5 oo and)) b oo

Lucene e 525 55 S 5 b S o8 S 685K 5 sl ol ) ) shate o
Extended bbb ,?mfu disjunction maximum (DisMax) 5 query parser
IS SO o sem a1, 0T Ol g5 s &S Sl 03 503 431l disjunction maximum (eDisMax)
S gad Gl b Je Oy g 4 L g SChema s

EDISMAX QUERY PARSER

siLucene query parser 4 Co—. 5 o3 5 DiSMaX asl as—w 5 43 eDisMax S o
23 i B man il s 5 g g s Sl ke 4 o (6 208 Sl
I, Solrin Action) & ,Le mﬁtﬁ,\:{u‘é,&gi@om;&a” Slpaalalybals ol
S (Ao 5508 s author s description ditle as a5 o33 oL sl | sles s

g Al 5 g 4 s  oole 550 eslizul LUcENE query parser |

(((title:solr) OR (description:solr) OR (author:solr)) AND
((title:in) OR (description:in) OR (author:in)) AND ((title:action)
OR (description:action)OR (author:action)))
-@M}Jﬁu\k‘y—ﬁ)&‘)y M?}wﬁ@)%ﬁ )}ﬁa a:@\@DiSM&Xj\Sdﬂb):u\
8 G 5 (Af ) s e Sobe S il 55 Ols e 1y B

g=solr in action&qf=title description author

' Query field
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3 gos (s 1 3 I 1 (039) Canetl o i A 2 (51 Ol 5 oo pwiomen
g=solr in action&qf=title~1.5 description author~”2

Wl o 0313 QLS Yo =¥ Ko 53 poled Sy g 4 B33 (S ool

action

e A

title description author

buld 039 W9le cl> o eDisMax 38 g2 9w Dsbe 9 dlod glod —Vo-1 <o

Slisl awles 55 (g5 SIS ung 6;,&;)>eDisMax 6@5&\&%\5}\&
Slaslasl 5o s Ka aodd bk slowl 53 SldS ax a cmulods LU SL A
PF g gan 53 Sjle s bl oSSTL oasjlaal ol .03 5 dal g Glad i 43 6 2
|)ﬁ)wﬂ&)%9&:§b);—w‘PF f“ﬁ‘)\g:muﬁ'&)}_.p)b "j—&@r\’“‘PF?’ )PFZ
SV wly rsmn Soke Jom (PF2 iyl s |y (exact matching) LS’ o o
a5 bl b 4 das oo plnil e (GB) ke $SGSTL 1) b5k Slles 5 S b
eSS LIy bk Qtzlea_wg__&cf—?q by 3w p <obe S PF3 2l
23 s 4 i Sl )l & 5055 S5 Sl 4 e e el L ()l

le{oﬁmﬁ.‘\}'

defType=edismax &
g=big data analytics &
gf=content &
pf=content”10

2l 0T 555w b 5054 CONtENt ALs 55 (big data analytics) & le L Js 4 J s

S ol Y

Pf2=content”~10

' Phrase field
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content uLs ,> (data analytics) s big data) glac,le L JWs & J s Oy om ) 5o
18 wlia 55b 4 555 dal

Pf3=content”~10

.Sl content 4L > (big data analytics) & le L JLis 45 J g

o 8 (Sl (Ol #Os | Ca L PS, PS2,PS3) ' llS dho b 0 g (6 555 (sl el
As & 51 53 s g SObe 4T S s 53 a5kl o e e Ca L (TIE) ST
Ak 2l b & sl 0 i 055 0313 BAa L bq) sz 5 e Sole a5 (355 5L
S a5 g (i )3 Jlesl Sy 30 53 503 (s Bl €DISMaX wb (s (s Glate

b IR

33 s ke g sam Al slia Bl 45T ol (g ey (MM) TGS fslis el 5L
Aok ol 0t LS e adtie 555 0313 Ghles )8 (gl dons Ol e 4 S (512 1) i
3308 @l U bl 1) 85 5 Sl 5L olie Ol 5 e

Lucene query Parser b awlis 55 §a o5l 53 stl a4 a3 5kael o o S5 or 5
1L 5 Do 4 S a s 53l 8l s ke ST

g=title:solr OR content:solr
g={!edismax gf=title content}solr

stitle Glailes (gl st OT el g sazma b Sl ol i &S5 lgi Sl ) S5
33 i 0T Slael aiien Lo )yl peDisMax gl diw &S5 olg ksl < Jl> 45 content
LU, O e (slinas diw &5 Sliel pm ) S o0 53 05 Sl 4 CONtent s title slaalks
S a5 5348 Jl s el oy Sy g 6K Olgie 4 i OT L gy o Sl
odd atetia dld Lz b S b 5 p ke DL aidiy (Slines i ¢S 5Liel @DisMax
4 el OT A8 slows| Ll 5 o €DISMaEX 55 53 (a3)lael ¢ 5 ol S IS el A
o bedSa i 53 BNl b bods (a5 0d S 5 Ol e dlid (sl gt LS 55

GV el s 0l 5 s Soole Bl Sy g 53 i bz 1L s Lo a5 i

' Phrase slope
"Tie breaker

" Boost query

F Minimum match
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s ke b Gt OT (e 5 508" B OT oS 4T (g & o 25 8 al 5
Jg,;Cj,oa\gatég,ggﬁ,ﬂ;u_,A@s,ap‘fgkgpd\wgualﬁw.g_w‘

D1 sl Caenl L0 5 40

S 7 s e Do 4 T 51005 o0 oS Llodd o1 b Jou 3 556,505 gla S s
:.3; oslaw|

S S S5 5 SIS deols jleslial b S 2 ol Field query parser O
{!field f=myfield}Foo Bar «Jls O se 4. LS a2 ) lgT SlalS 05y
el 03l cli:b yomyfield:"Foo Bar" ssmiwe L i,

&losb 53 9 odi esls cts ol mefu ¢! Function Range query parsers O

fg={!frange 1=0 u=2.2} sum(user_ranking,editor_ranking)

TL"‘;‘ editor_ranking s user_ranking ,lua. 33 po Tl aS” ol Lo s s
..b}.:uuﬁ g_s’li)b 6\:’; ol u,a.>=.&.a o)".{ 03 e 8 ol

Olsie 4 LS o sbowl 5335 Gom o <obe S o ol Nested query parser o

«Je

gq:"roses are red" AND _query_:"type:poems"
(poems) ¢ 5 ;| S b plbcwlcroses are red) &)le (6w glias 4

Al

o d el ESKaS U 1y g Sosbe Sa s ol :BoOOSE query parser O
(Jls Ol ge 45 .S o 515059

{!boost b=log(popularity)}foo

;> dog(popularity)) Jsles 555 (FO0) (5 g5 5 sl 4 ol OT (Glims 4
Syl st

Sy B3 i Olge & )8 Gy Dol mefu el s Prefix query parser O
G b ol {Iprefix f=myfield}foo «Jks olse 4 .35, o0 HIS0 et
el 0313 oS ,smyField: foo*

o S S 5 ol 1 Sledbl L5k s Sa 2 ol Join query parser O
(5303 Ol gt 4 S o S 5 RS Lok
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{!join from=manu_id_s to=id}ipod
id oLl g4l 1y ipod &ojle (sl stowl olas S gt 4 ol Line ool
LS S ST oS A g
A sl bl 1y ot S « S 4 25 -yl Collapsing query parser o
25w gad Ol g s o ialed odeT s LS L1 Ol e &S (25 53) (51
od—b 2L 5L @Lzs b ss& o —wfg={!collapse field=group_field}
Sadesls Gl Slhe dde &) s 4 group_field ;o 9 Lol Ol e wlal 5
FACET 4algn -v-o-Y
S G135 Ol 4l ga ol Ll FaCEE ad 5o VWY S5 @ iiu 55 ad g e s
u,uﬁ\)ﬁa@@uw‘ﬁ\sﬂgwyw&&s\{.gu@%;yﬁbdwxe
T e e N B e L
sl |ty b gy n 030313 add g ol ESUS b0 K05 (6 e 4 s sulalin gtz 3550 § 50 50
ol b e SIGLOAY S ) 555 enls Siules )8 Gl s mp Soole b Las e

DA le patiee &) g0 4 ad 5o

358 a5 SCNEMA )5 Ll 5 G b 5 3 oy D0 4y adl o opl O

305 pObydd s b o wlbme i o a6l 9 b p Oy 4 WFacEt O
Lgd o Jals Caw Ll 5 o bl b Oy sm s

Go1s g S 558 Jld S| o Sae G0 53 Sl ol J g b laddens j3 O

il Jld 5515 s &K

MORE LIKE THIS 4afgs -¥-o-v
b alie st ! Giolas il g g o3 W= IS0 O 23w )5 add e e s More like this adf 5
o o sly el adl e opl 53 Cals (OVA-Y ) 505 odge 1y )l87 el 5 50 i
oBa55) Lot s oy o 4y il § gn Alone ] 63 5 oo Alowe i 93 TF-IDF 5,05
lad g abaisls ) eslazul Ol 53 CIl= 93 ol oo Sglds 5L WT L 5 (ot
oS (Gilwe s slad bty Sl 53 s (6 e 4y S| 2515 Ole) 5 (silws
Cs o g abibl 3l ool | Ol e DT Sl 534S )y 300 55 ol 5L 55 50 (6 mis alibl-

b oo il 2l 50
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Sy S oald odi Jlad Schema ;s LL 5345 dad 5 5 iy Oy oo 4 4d) g0 oy
P Sl e O35 5 i 15 oo imman L33 5 abmtin 3 55 on 03litl ks acslona
35 bl (Jlud di 55 o Sl acs bus 53 65 g0d e T 055 0l e 40 53 1) Zalis
(LS Al gy i (Gl b F-0 (i3 535,40 opl)

HIGHLIGHT 4atgo -Y-o-¥

oy S Sl U1 s Gate IS (S5 Doke LS i S a2 0357 6K
Schema s 5 (WV-¥ S 5) ot Sl 553 S ke AT 3 55 add g 1 05,87 Jlad

Wl ok 313 OLE A Lo 55 4l g 1 03, I 1 g st gl 51 51 gd ] oo

US UFO Sightings

<: C> X G Ihllg//exame‘ecom/sot action/ufo

| )

| [_FndUFo sightings ]

[ blue fireball in the rain

Seattie, WA (88)

_ Halas Biaii S Shwng 1-10of 9,706 Sort by Refevance | Date
Shape frebal >~ Lancaster, OH Nov. 30, 2004 - 7200 PM 5 seconds
/ W e e e
| firebal (1745) Bngh(piue flrebdjn the distance d\.nngia rain g\orm
/ ight (1495) e =
7 irangle (781)
3 crcle (761) cyinder  Lake Oswego, OR  Nov. 10, 2005 - 7:00 PM
L‘omum Horizontalne-arc. Fast. Huge. I described it to a friend who said it

was § Blue Fireball )

August (1062)
November (924)
October (909)

Ehoeni AZ (69 | firebal _ Thomton, CO Jan 11,2001-7:00PM 5 seconds
Portlond, OR(46) }— . — =~ .
! ortiand, OR( (| Blue fireball, close to anf falling from sky
\ Houston TX (44) P—0\__—
x
Month
Juy (1145) frebal  Omaha, NE Mar. 27,2005 2 seconds

doy-g fireball A brillart, beauiiful day-gid blue firebal arcing from
the northwest SR
4

/

¥ E

Display a short “snippet” of the
entire sighting description

hithighlight 4&8ge (38 3 JUb 31 sy 950k gl 31 (Sl4iges —¥1-F 3
3 (s SNIPPEL w1555 .o SNIPPEL 2o lad ol 31> LS IS ol s a8 o)l 31 S

3 or ol YYY JSE )3 0ks 31
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Page of documents
matched by query

Highlighter
AL L
b Fragmenter |.— | ™
I (reanalyze text) I
| I |
| l ] |
Each of these : : Reanalyzing original
subcomponents of the | Scc:rer I exl Is a common source
highlighter can be : | : of performance
customized or replaced = l | problems with the
with a plugin (from : | : highlight component.
solrconfig.xml). i Encoder 1
| 1
| 1
| .1 ]
| ]
| 1
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<searchComponent name="clustering"” enable="true"
class="solr.clustering.ClusteringComponent">
<1lst name="engine">
<str name="name">default</str>
<str name="carrot.algorithm">
org.carrot2.clustering.lingo.LingoClusteringAlgorithm

</str>
<str name="carrot.resourcesDir">clustering/carrot2</str>
</str>
</searchComponent>

<requestHandler name="/clustering"” enable="true"

class="solr.SearchHandler">

<1lst name="defaults">
<bool name="clustering">true</bool>
<str name="clustering.engine">default</str>
<bool name="clustering.results">true</bool>
<str name="f1">*, score</str>

</1st>

<arr name="last-components">
<str>clustering</str>
</arr>

</requestHandler>
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' https://project.carrot2.org/
" Geographical matching

" Collaborative filtering
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ABSATRACT

Information Retrieval (IR) is generally defined as finding document(s)
(unstructured data) from dataset(s) to satisfy users’ informational needs. Open-
source search engine platforms are designed to enable the websites to find the
related documents or data to users’ query. Apache Lucene and Apache Solr are
among the most well known open-source search platforms. Ganj search engine uses
these two open-source platforms to search among the documents in its dataset.
However, no research has ever been conducted in IranDoc to thoroughly investigate
Apache Lucene and Solr. Thus, in order to improve Ganj search engine, especially
its capabilities in Persian, the main structure of Apache Lucene and Solr should be
investigated. This is the aim of the following research. Here, the main structure of
Apache Lucene and Solr and Ganj modifications has been investigated and some
recommendations for improving the results are proposed. These recommendations
are divided in two categories: recommendations needing further research and
functional recommendations.

Keywords: Information retrieval, Apache Lucene; Apache Solr; Ganj search
engine
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