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Quick FTS primer >

HHTEPHET
TEXHONOTHA

postgres=# \d apod AcTpoHoMmueckass KapTmrka Juss — APOD (1754)
Table "%ubllc apod"

Column ype Modifiers

1d | integer | not null

title | text |
bgdg i geict i NoNHOTEKCTOBLIN MOUCK B OAHY
sdate ate

keywords | text | komaHay B PostgreSQL 8.3+
Indexes:

"apod_pkey" PRIMARY KEY, btree (id)

postgres=# create index apod title idx on apod using gin(title);

postgres=# select title from apod where title @@ 'x-ray' limit 5;
title

The X-Ray Moon

Vela Supernova Remnant in X-rgle/

Tycho's Supernova Remnant in X-ray
ASCA X-Ray Observatory

Unexpected X-rays from Comet Hyakutake
(5 rows)

Time: 2.118 ms
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FTS in Databases Ll

TEXHONOTHA

 [TonHOTEKCTOBbLIN NOUCK
— HAaUTN OOKYMEHTbI yOOBNeTBOpAoLLne 3anpocy

— OTCOPTUPOBATbL UX B HEKOTOPOM nopaake (opt.):

« HaliT AOKYMeHTbI coaepkallume Bce cnoBa 13 3anpoca u
BEPHYTb NX OTCOPTUPOBAHHBLIMU MO NOXOXECTH
« Tpeb6oBaHuA K FTS
— nonHasa unHterpauusa ¢ CyYb[l HanGonee
* TPaH3aKLMOHHOCTb LI D) B
* KOHKYPEHTHbIN OOCTYI
* BOCCTAHOBJIEHME nocrie cOoeB
* online nHaekc
— KoHdourypupyemocTts (napcepesbl, crioBapu,...)
— MacwTtabupyemocTb
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Yro Tarkoe JokymeHm ? ’>!<'

HHTEPHET
TEXHONOTHA

* [1poM3BOMbLHLIN TEKCTOBLIN aTPUOYT

« KOMOMHaUKMA TEKCTOBbIX aTpMOYyTOB M3
OAHOWN NN pasHbIX Tabnuuy

« ObsizaTeneH yHuKanbHbIN naeHTndukKaTop

|
id -« |
| id
‘ Title | Did -
...... — Author
Q Abstract Aid | | | e I’
. Keywords \/
Body
Q )/ Title || Abstract || Keywords || Body || Author

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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Text Search Operators £

TEXHONOTHA

* TpagMuMOHHbIE onepaunn TEKCTOBOIO
noucka ( TEXT op TEXT)
— ~,~*, LIKE, ILIKE

postgres=#f[_ﬁelect titte from apod where title ~* 'x-ray’' limit 5;
itle

The X-Ray Moon_
Vela Supernova Remnant in X-ra
Tycho's Supernova Remnant in X-ray

ASCA X-Ray Observatory
Unexpected X-rays from Comet Hyakutake

(5 rows)

postgres=# select title from apod where title ilike '%x-ray%’' limit 5;

Full-Text Search in PostgreSQL
O.Bartunov, T.Sigaev
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What's wrong ? ’>!<‘

HHTEPHET
TEXHONOTHA

* HeT nogaepXKn NMUHIBUCTUKNA
— Y4TO eCTb CJiI0BO ?
— Y4TO MHOeKkcuposaTb ?
— «HOpMarnmaaumsi» crioB
— cTon-crioBa (noise-words)
 HeT peneBaHTHOCTHU
— BC€ JOKYMEHTbI OANHAKOBO «MOXOXU»
 MeaneHHo (HET MHOEKCHOW NOAOEPKKMN)
— AOKYMEHTbI KaXkablW pa3 CKaHUPYHOTCSA

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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POCCHHMCKME
HHTEPHET
TEXHONOTHA

e tsvector — xpaHunuwie ans gOKYMEHTOB,
ONTUMN3NPOBAHHOE A NOUCKa
(monHomekcmosbil UHOEKC)

— OTCOPTUPOBAHHbLIN MACCUB NTEKCEM

— NO3NUMNOHHAA MHGOpMaLUA

— CTPYKTYpHasa nHdopmaumnsa (BaKHOCTb)
« tsquery — TeKkCTOBbIM TUN ONd 3anpoca
 FTS onepaTtop

tsquery @@ tsvector

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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HHTEPHET
TEXHONOTHA

 oe BbIUrpbILW ?

— JOKYMeHT obpabaTtbiBaeTca npu
WHOEKCUPOBAHUN — HE TPATUTCS BPEMS Ha
0bpaboTKy nNpu noncke

— OOKYMEHT pa3bmnBaeTcs Ha TOKEHbI C MOMOLLLIO
NoaKIt4aemMoro napcepa

— TOKEeHbI MpeBpaLllaloTCHd B JIeKCeMbl G
NOMOLLBbKO MNOAKITKOYaEMbIX CJ10BapeEun

— 3aMoOMMHAaKTCA MO3NLIMOHHAsA MHOpPMaLUA U
Ba)XXHOCTb JTIEKCEMBI (paHXUpoBaHUE)

— CTOM-CIIoBa UrHOPUPYIOTCH

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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POCCHHWCKHE
HHTEPHET
TEXHONOTHA

Parser

[ DOCUMENT \
-
[ w No NO

Dictionaries

YES ' YES |
top-word ?
Full-Text Index

www.rit2007.ru
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FTS in PostgreSQL

* Query
— 0bpabaTbIiBaeTcsa Npu noucke
— TOXE pa3buBaeTcsl HA TOKEHbDI
— TOKEeHbl NpeBpaLlatoTcs B NEeKCEMBbI
— ybuparoTca cTton-crosa
— MO>XHO OorpaHn4ymBaTb obnacTtb noucka

— MOXET U3MEHATLCA C MOMOLLbIO query
rewriting «Ha xoay»

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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FTS in PostgreSQL

(23

Poccuinckmne MHTepHET TexHonornu

= NINININI = = = = e e e

alias

=# select * from tokenTtype('defaul

version
part hword

blank™
tag
rotocol
word
lhword
nlhword

O WNFHOWOOONOUTAWNIFROWOWOONOWUTRWNEF T O

wS)

www.rit2007.ru

nlpart hword
lpart hword

Latin word
Non-latin word

Host .

Scientific notation

VERSION

Part_of hyphenated word

Non-latin part of hyphenated word
Latin part of hyphehated word

Space symbols
H?ML Y

Ta%

Protocol head

Hyphenated word

Latin hyphenated word
”&?-latln hyphenated word

File or path name
Decimal notation
Signed integer
UnSigned intTeger
HTML Entity

‘.‘) Full-Text Search in PostgreSQL

- O.Bartunov, T.Sigaev
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FTS in PostgreSQL 29

POCCHHMCKME
HHTEPHET

TEXHONOTHA

« Kaxabin TOkeH obpabaTbiBaeTcsa CrnoBapsiMmu

=# \dF+ russian utf8

Configuration "pg catalog.russian utf8"
Parser name: "p catalog.default"
Locale: 'ru RU.UTF-8' (default)

Token Dictionaries

_______________ F o o e e e e e e e e e e e e e — oo

em%ll pg_ca%a%og.slmp%e

ile catalog.simple s e '

float Bg:catalog : simBle lexize('en_stem’,’stars’)
ost pg_catalog.simple

hword pg_catalog.ru stem utf8 {star}

int pg_catalog.simple

lhword pg_catalog.en stem

lpart hword pg_catalog.en stem

lword pg_catalog.en stem

nlhword pg_catalog.ru stem utf8

nlpart hword | pg catalo@.ru stem utf8

nlword pg_catalog.ru stem utf8

part hword pg_catalog.simple ~

sfloat pg_catalog.simple

uint pg_catalog.simple

uri pg_catalog.simple

url pg_catalog.simple

version pg_catalog.simple

word pg_catalog.ru stem utf8

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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POCCHHMCKME
HHTEPHET

FTS in PostgreSQL

« CnoBo nepegaetcs OT CrioBaps K CrioBapto Noka OHO He
pacno3HaeTcs.

 Ecnun cnoBo He pacno3HaHoO BCeMu CJioBapAaMun, To OHO
HE NHOEKCUPYETCA.

=# \dF+ pg

Configuration_"public.pg"

Parser name: "pﬂ catalog.default™
Locale; 'ru RU F-8" (default) o ,
Token Dictionaries
file pg_catalog.sim le
ost pg_catalog.simple
hword pg_catalog.simple
int pg_catalog.simple _ .
lhword public.pg dict,public.en ispell,pg catalog.en stem
lpart hword public.pg dict, bllc en_jispell,pg catalog.en stem
lword™ pub11c.?g_d1ct Ru blic.en"1spell,pg catalog.en"stem
nlhword pg catalog.simp
nlpart hword pg_catalog.51mp e

Ctemmepbl pacno3HaroT Bce !

NMpaBuno: oT «y3Koro» crnoBaps K «LULUPOKOMY» !

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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FTS in PostgreSQL 29

POCCHHMCKME
HHTEPHET
TEXHONOTHA

° Cnosapb — 3TO NporpamMmma, Kotopas NpMHUMaET Ha

BXO[ TOKEH v BblgaeT maccus riekcem unm NULL, ecnu
pacrno3HaHHO CTOM-C/oBO

* API| nosBongaeTt nucaTb CrnoBapu nog pasHble 3aga4un
— YKopauuBaTb ANMMHHbLIE LUdpPbI
— NpuBognTb BCe 0603HAYEHUS LBETOB B OAUH BM
— MNMpueoantb URL-1 K KAHOHMYECKOMY BULOY
* BcTpoeHHble cnoBapu-3arotoBku (templates) ans
— cno.apen ispell, myspell, huspell
— snowball stemmer
— thesaurus
— synonym
— simple

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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FTS in PostgreSQL 29

POCCHHMCKME
HHTEPHET
TEXHONOTHA

« Habop dyHKumnm ana nonyyenmsa tsvector n tsquery
— to_tsvector(fts_configuration, text)
— to_tsquery(fts_configuration, text)

cTon-crfoBo

=# select to_tsvector('english’, '‘as supernovae stars');
to_tsvector

star':3 'supernova’’2——

=# select * from ts_debug('english', 'a supernovae stars');

Alias | Description | Token | Dicts list | Lexized token

——————— e s i i
lword | Latin word as {pg_catalog.en_stem} pg_catalog.en_stem: {}

blank | Space symbols

lword | Latin wor supernovae | {pg_catalog.en_stem} | pg_catalog.en_stem: {supernova}
blank | Space symbols

lword | Latin wor stars {pg_catalog.en_stem} | pg_catalog.en_stem: {star}

(5 rows

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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FTS configuration 2R

POCCHHMCKME
HHTEPHET
TEXHONOTHA

FTS koHdurypaumsa onpenensiet

— KaKkow napcep Mcnonb3yetcs Ans pa3buBaHus TekcTa
Ha TOKEHbI

— KaKue_TOKEHbI, KaKMMM CNOBapsIMM U B KAKOM Nopsigke
obpabaTtbiBatoTCS

KoHdurypauusa sagaetca ¢ nomouibio SQL komaHa

{CREATE | ALTER | DROP} FULLTEXT {CONFIGURATION | DICTIONARY | PARSER}

FTS koHdurypaumm mMoxeT ObITb MHOTO,
nogaepXmBarTCA CXEMbI

NHdpopmauna o koHdurypauum gocTtynHa B psql

\dF{,d,p}[+] [PATTERN]

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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FTS configuration

=# \dF
Schema

pg_catalog

g_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog

pg_ catalog

_cat
pg catls

pg_ catalog
pg_ catalog*
pg_c ato ! 10g
pg_catw

pg_ catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg_ catalog

pg-carajor

Poccuinckmne MHTepHET TexHonornu
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POCCHWCKME
HHTEPHET
TEXHONOTHH
List of_fulltext confl%uratlons o
| Name Locale | Defau Description
———————————— T e B e

danish_ 15% 8859_1 da_DK.IS08859-1 | Y

danish da_DK.UTF-8 Y

dutch_iso 8859 1 nl_NL.IS08859-1 | Y

dutch_utf_8 nl_NL.UTF-8 Y )

english . Y English

f1nnlsh 1sq_8859_1 1_FI.IS08859-1 | Y

finnish_utf_ fi_FI.UTF-8 Y

french_iso_8859_1 fr_FR.ISO8859-1 | Y

french utf 8 fr_FR.UTF-8 Y

oA
N

b

norweglan 18% 3380Y_1 1508809 -1 Y
norwegian_ut NO.UTF-8 Y
portuguese_1isq 8859 1 | pt_PT.IS08859-1 | Y
portuyguese_ut t_PT.UTF-8 Y
russian_koi8 Tu_RU.KOI8-R Y
russian_utf8 Tu_RU.UTF-8 Y
russian _winl251 ru_RU.CP1251 Y
sim

spanlsh isq_8859_1 es_ES.IS08859-1 | Y
spanish_utf_8 es_ES.UTF-8 Y
swedish_iso_8859_1 sv_SE.ISO8859-1 | Y
swedish_utf_8 sv_SE.UTF-8 Y

‘.‘) Full-Text Search in PostgreSQL

O.Bartunov, T.Sigaev

Russian/KOI8-R
Russian/UTF-8
Russian/WIN-1251
Simple configuration




Pgweb example oo

HHTEPHET
TEXHONOTHA

| transaction !

ULLTEXT CONFIGURATION IF EXISTS public.pg;

DROP FULLTEXT DICTIONARY IF EXISTS pg_dict;
DROP FULLTEXT DICTIONARY IF EXISTS en_ispell;

CREATE FULLTEXT CONFIGURATION public.pg LOCALE
ALTER FULLTEXT CONFIGURATION public.pg SET

$PGROO T/share/dicts_da@

.UTF-8' LIKE english WITH MAP;

CREATE FULLTEXT DICTIONARY en_ispell \\
OPTION 'DictFile="/usr/local/share/dicts/ispell/english-utf8.dict
AffFile="/usr/local/share/dicts/ispell/english-utf8.aff",
StopFile="/usr/local/share/dicts/ispell/english-utf8.stop
LIKE ispell_template;
ALTER FULLTEXT DICTIONARY en_stem SET OPTION '/usr/local/share)fdicts/ispell/english-utf8.stop';
ALTER FULLTEXT MAPPING ON pg FOR Iword,lhword,Ipart_hword
WITH pg_dict,en_ispell,en_stem;
ULLTEXT MAPPING ON pg FOR email, url, sfloat, uri, float

postgi res postgresc

pgsq postgresql
postgre postgresql

don't index email,
url,sfloat,uri, float’

Poccuiickmne NIHTepHeT TexHonorum ‘i ) Full-Text Search in PostgreSQL
A P 0O.Bartunov, T.Sigaev
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APOD example K& ’>!<‘
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http://www.astronet.ru/db/apod.html

« curl -O http://www.sai.msu.su/~megera/postgres/fts/apod.dump.gz
« zcat apod.dump.gz | psql postgres
* psql postgres

postgres=# \d apod
Table "public.apod"

Column | Type | Modifiers
__________ +__________+___________

id | integer | not null

title | text |

body | text |

sdate | date |

keywords | text | _ _

Default configuration for

postgres=# show tsearch_conf_name; ru_RU.UT-F8 locale

tsearch_conf _name

pg_catalog.russian_utf8

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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APOD example: FTS configuration

postgres=# \dF+ pg catalog.russian utf8
Configuration "pg catalog.russian utf8"

Parser name: "p Eatalog.default"_
Locale: 'ru RU.UTF-8' (default)

Token | Dictionaries
______________ F o e e e e e e e e e e e e e e e e m -
email pg catalog.simple
file pg_catalog.simple
float pg catalog.simple
host pg catalog.simple
hword pg catalog.ru stem utf8
int pg catalog.simple
Lhword pg catalog.en stem
lpart hword pg catalog.en stem
lword™ pg catalog.en stem
nlhword pg catalog.ru stem utf8
nlpart hword pg catalog.ru stem utf8
nlword pg catalog.ru stem utf8
part hword pg catalog.simple
sfloat pg catalog.simple
uint pg catalog.simple
uri pg catalog.simple
url pg catalog.simple
version pg catalog.simple
word pg catalog.ru stem utf8

Poccuinckmne MHTepHET TexHonornu
Www.rit2007.ru
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FTS in PostgreSQL: Indices 2R

POCCHHMCKME
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TEXHONOTHA

« [lng yCKopeHUs NonHOTEKCTOBOMO NoMcKa (oneparopsbl
@, @Q@@ ) MOXHO 1Ucnonb3oBaTb MHAEKCHI. IHOEKCHI
HY>KHbI TONBKO A5 YCKopeHus |

* RD-Tree - GiST (Generalized Search Tree)
— create index gist_idx on apod using gist(fts);

* GiN ( Generalized Inverted Index) — obpaTHbIM MHOEKC
— create index gin_idx on apod using gin(fts);

— create index gin_idx on apod using gin();
Simple search on @ column

Poccuiickmne NIHTepHeT TexHonorum ‘i ) Full-Text Search in PostgreSQL
A P 0O.Bartunov, T.Sigaev
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APOD example: getting FTS index ’>Q<‘

HHTEPHET
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postgres=# alter table apod add column fts tsvector;
postgres=# update apod set fts=
setweight( coalesce( to_
setweight( coalesce( to_tsvector(keywords),"),'A") ||
setweight( coalesce( to_tsvector(body),"),'D');

NULL || nonNULL => NULL

postgres=# create index apod_fts _idx on apod using gin(fts);
postgres=# vacuum analyze apod;

postgres=# ?ﬁlect title from apod where fts @@ plainto_tsquery('supernovae stars') limit 5;
itle

Runaway Star _

Exploring The Universe With I[UE 1978-1996
Tycho Brahe Measures the Sky

Unusual Spiral Galaxy M66 _
COMPTEL Explores The Radioactive Sky

to tsvector

title),"),'B'é |

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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APOD example: Search 29
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postgres=# select title,rank cd(fts, q) from apod,

to tsquery('supernovae & X-ray') g o
where fts” @Q ordertb¥1ran “cd desc limit 5;
itle

Supernova Remnant EQ102-72 from Radio to X-Ray 1.59087

An X-ray Hot Supernova 1in M81 1.47733

X-ray Hot Supernova Remnant in the SMC 1.34823

Tycho's Supernova Remnant in X-ray 1.14318

(gupern?va emnant and Neutron Star 1.08116
rows

A rank_cd He HOpMUpPOBaH, TaK Kak UCMOSb3yeTCcs
Time: 1.965 ms TONBLKO oKanbHas MHdopMaums !

0 < rank/(rank+1) <1

rank cd('{0.1, 0.2, 0.4, 1.0 }',fts,
_ ({D &2 b 1 } q)

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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APOD example: headline o
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postgres=# select headline(body,q, 'StartSel=<,StopSel=>,MaxWords=10,MinWords=5"),
rank cd(fts, q& from apod, to tsquery('supernovae & x-ray') q where fts @@

q order by rank cd desc limit™5; _

headline | rank cd

<supernova> remnant EQ0102-72, however, is giving astronomers a clue 1.59087
<supernova> explosion. The picture_was taken in ~<X>-<rays> 1.47733
<X>-<ray> glow is produced bK multi-million degree 1.34823
<X>-<rays> emitted by this shockwave made by a Telescope 1.14318
(5<X>-<§ay> glow. Pictured is the <supernova> 1.08116
rows

Time: 39.298 ms

MepneHHo ! [1lpaBunLHO
ncnons3osatb subselect. O6
9TOM nogpobHee B coBETAX.

Poccuiickmne NIHTepHeT TexHonorum ‘5 ) Full-Text Search in PostgreSQL
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APOD example 20
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* KMcnonb3ys 0OANH MHAEKC MOXHO MMETb pPa3Hble MOUCKU

— MOWCK TOMbKO B 3arofioBkax — NMOWCK Cpeau Nnekcem,
MapKUPOBAHHbIX «BaXXHOCTbIO» 'D'.

=# select title,rank cd(fts, q) from apod,
to tsquery('supernovae: b & X-ray') (g o
where fts® @@@ ¢ order Ye rank cd desc limit 5;

Supernova Remnant E0102-72 from Radio to X-Ray 1.59087
An X ray Hot Supernova in M8l 1.47733
X-ray Hot Supernova Remnant in the SMC 1.34823
Tycho s Supernova Remnant in X-ray 1.14318
(gupern?va emnant and Neutron Star 1.08116

rows

to_tsquery(‘'supernovae:ab') - nonck cpeau 3aronoBKOB M KIHOYEBLIX CINOB

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL

wWww.rit2007.ru = 0O.Bartunov, T.Sigaev




FTS tips ’>!<'
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» CepBepHad locale onpenensiet FTS kKoHdUrypauuto, UCnosib3yemMyto
N0 YMONYaHuto

— show Ic_ctype;
— show Ic_collate;

 GUC nepemeHHas tsearch_conf _name cogepXxut Ha3BaHue
akTnsHon FTS koHurypatjnm

— show tsearch_conf name;

« search_path onpegensieT nopssgok npocMmoTpa cxem npu nomcke FTS
KOHpurypaumu

— pg_catalog Bcerga CToUT nepBbIM, €Cnn He yKa3aH ABHO !!!
show search_path;
,"Suser"”,public

— set search_path=public,pg catalog; - rapaHTupyeT npocmoTp
nonb3oBaTeribCkux FTS KoHPUrypaumn nepen BCTPOEHHbIMA
CUCTEMHbBIMMU

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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FTS tips oy
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* headline() pyHKUNS MennH%IIIH— ncnonb3ynte subselect
select id,headline(body,q ank(Tts,q) as rank
from apod to tsquery( stars') q
where fts @@ 7 order by rank desc limit 10;
select id, headll el % rank from (
select 1d,bo k% ts,q) as rank from apod,

to tsquery(' s¥aré

where fts @@ ¢
order by rank desc llmlt 10

) as foo;

Time: 21.846 ms
=#se1%ct count(*)from apod where fts @@ to tsquery('stars');
coun

Poccuiickmne NIHTepHeT TexHonorum ‘.‘) Full-Text Search in PostgreSQL
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* HeyeTKknn nouck — ncnonb3ymnte moaynb pg_trgm

— MCMNONb3yeTCHA CTaTUCTUKA MO TpuUrpammam ans
HaxoXaeHnsa Hanbonee NoxXoXero cnosa

=# select show trgm('supyrnova');
show” trgm

{" s"," su",nov,ova,pyr,rno,sup,upy,‘va ",yrn}

=# select * into apod words from stat('select fts from apod') order by ndoc desc,
nentry desc,word;

=#_\d_apod words
Table "public.apod words"

_Column |* Type _Jlr_l‘jlc_)q§f:}§r_’§_ cobupaem CTaTUCTUKY NO crioBam
word text

ndoc integer

nentry integer

=# create index trgm idx on apod words using gist(word gist trgm ops);

=# select word, similarity(word, ‘supyrnova') AS sml
from agod_w?rds w?ere word % 'sypyrnova' order by sml desc, word;
wor sm

supernova | 0.538462
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FTS tips — Query rewriting ’>!<‘

* W3meHeHue 3anpoca online
— pacLumpeHue 3anpoca
e CMHOHUMBbI ( new york => Gottham, Big Apple, ...)
— CyxeHue 3anpoca
» Kypck => nogBoaHas nogka Kypck

* [loxoxxe Ha crnoBapb Te3aypyc (CUHOHMMOB), HO He

TpebyeT nepenHgeKkcaumn

Full-Text Search in PostgreSQL
O.Bartunov, T.Sigaev
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FTS tips — Query rewriting ’>!<‘

TEXHONOTHA

rewrite (tsquery, tsquery, tsquery)
rewrite (ARRAY[tsquery,tsquery,tsquery]) from aliases

rewrite (tsquery,'select tsquery,tsquery from aliases’)

create table aliases( t ts?uer¥ primary key, s tsquery);
insert i1nto aliases values(to tsquery(” supernovae'),

to_tsquery('supernovae|sn'));

apod=# select rewrite(to tsquery('supernovae'),
'select * from aliases');
rewrlite

Poccuiickmne NIHTepHeT TexHonorum ‘9 ) Full-Text Search in PostgreSQL
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FTS tips — Query rewriting ’>!<'

HHTEPHET
TEXHONOTHA

apod=# select title, coalesce(rank_cd(fts,q,1),2) as rank
from apod, to tsquery('supernovae').q .
where Tts @@ @ order by rank desc limit 10;

ysterious Rings of Supernova 1987A
s Supernova Remnant 1n X-ray

's Supernova Remnant 1n X-ray

Supernova Remnant in Qptical

Supernova Remnant in Optical

lactic Supernova Remnant IC 443

ela Supernova Remnant in X-ray

upernova Remnant: Cooking Elements In The LMC

Cas A Supernova Remnant in X-Rays

Supernova Remnant N132D in X-Rays

DO

COOOOOOOOD
19218,[0,(8,(0,10,[0,(8,(8;e))
~N000000(OWOWOOLOD
OUWUTIOOHF0000W0
N ooNoOOYUTIUTOY
SoowNOUTUTUTIUTIW
= <JWooU1UTIOYOYW

Low limit
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FTS tips — Query rewriting ’>!<'

HHTEPHET
TEXHONOTHA

apod =# select 1d title, coalesce(rank cd(fts{q
from apod, rewrite (to _tsquer supernovae S

%) as rank
where gts @@ q or er—by ranX desc limit 1

from aliases') ¢

id title rank
1162701 | The Mysterious Rings of SuBernova 1987A 0.90054
1162717 | New Shocks For Supéernova 198 .738432
1163673 | Echos of Supernova 1987A .658021
1163593 Shocked b upernova 1987a .621575
1163395 ov1ng c oes Around SN 1987 .614411
1161721 | Tycho Supernova Remnant 1in . 298556
1163201 | Tycho' s Supernova_Remnant 1in .298556
1163133 | A" Supernova Star-Field .295041
1163611 | Vela Supernova Remnant in Qp .291655
1161686 | Vela Supernova Remnant in Op . 591655

apod #select title, coalesce(rank cd(fts,q,1),2) as rank
rom apo to_tsquery('supernova€’) q
where s@@ and 1d=1162717;

rank Old rank | hew document
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FTS tips — Partition your data

2@

POCCHHMCKME
HHTEPHET
TEXHONOTHA

« Table inheritance + CE (constraint exclusion)

—h—h—h TOOTH TOOTO

— set constraint_exclusion=on;

sql test -c "create table a 1 int primary key);".
sgl test -c "create table al( check (i >=0 and i<=
sgl test -c "create table a2( check (i >=2001 and i<=
sgl test -c "create table a3( check (i >=4001 and i<=
create index a idx on a(i);
sql test -c "create 1ndex al idx on al(i ;
sql test -c "create index a2 idx on a2(1i);
sql test -c "create index a3~ idx on a3(i);"
or ((i1i=0;i<2000; 1++)) do echo $i; done| psql test -c
or ((i=2001;1<4000; 1++g§ do echo $i; done| psql test
or ((i=4001,;i<6000;i++)) do echo $i; done| psqgl test
=# \d al .
able_"public.al",K .
Column l ype l Modifiers
| integer | not null
Indexes

"al idx" btree (1)
Check constraint

"al 1 check" CHECK (1 >= 0 AND i <= 2000)
Inherits:™—

Poccuinckmne MHTepHET TexHonornu
Www.rit2007.ru
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=2000 inherits(a);"
4000 inherits(a);"
6000 inherits(a);"

py al from stdin;
-C opy a2 from stdln
-C "copy a3 from stdin:"




FTS tips — Partition your data oo

HHTEPHET
XHOMNOTHA

test=# explain select * from a where i = 10;
QUERY PLAN

Result (cost=0.¢00..33.07 rows=4 width=4
-> Append (cost=0.00..33.07 rows=4 width=4
-> Index Scan using a_pkey ona (c .
Index Cond: (i,=1

( ..8.27 rows=1 width=4)
-> |ndex Scan using al _idx on a1l a (cost=0.00..8.27 rows=1 width=4)
Index Cond: (i =10

3
-> |ndex Scan using a2_idx on a2 a (cost=0.00..8.27 rows=1 width=4)
3

Index Cond: (i,="10)" _
-> |ndex Scan using a3_idx on a3 a (cost=0.00..8.27 rows=1 width=4)
Index Cond: (i =10

80 rows)

Bce Tabnuubl
npocmMmaTpuBaloTCs

Tonbko 1 Tabnuua
npocmaTpuBaeTcs

test=# set constraint_exclusion=on;
SET

test=# explain select * from a where i = 10;
QUERY PLAN

Result (cost=0.00..16.54 rows=2 width=4)

-> Append (cost=0.00..16.54 rows=2 width=4 _

->" Index Scan using a_pkey on a (cost=0:00..8.27 rows=1 width=4)
Index Cond: (i ="10) . _

-> |Index Scan using a1 _idx on (cost=0.00..8.27 rows=1 width=4)

Index Cond: (i =10

(6 rows)
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FTS tips — Indices 2R

POCCHHMCKME
HHTEPHET
TEXHONOTHA

* icnonb3aymnte nHOekKchol
— GIST nHOekc ons N3MeHsLWnxes JaHHbIX —
TeKyLlMe faHHble
* ObICTPO OOHOBNAETCS
* HE O4YEeHb XOPOLWO WKarimpyetTcA
* 3aBNCUT OT KOJ1IN4HeCTBa YHUKAJIbHbIX CI10Ba
— GIN nHaekc ang HemMeHsaLWmUxcs (apXnBHLIX)
Tabnuy

* fgonblue obHoBAOsIETCA ( MPpU BCTaBKE AOKYMEHTA U3
1000 cnos. Tpebyetcs caenatb 1000 updates)

* XOPOLLO LUKaNMpyeTcs
* OYeHb crnabo 3aBUCUT OT YMCIa YHUKATbHbIX CIOB

« Oba nHaekca KOHKYPEHTHbI U
ngﬂ,uepmmsaroT BOCCTaHOBSIEHME Nnocne
cboeB

www.rit2007.ru
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POCCHHMCKME
HHTEPHET
TEXHONOTHA

 GIN FUZZY_ SEARCH_LIMIT koHTpONMpyeT KOUYECTBO
HanOeHHbIX I\FO(K:VMGHTOB, KOTOpOe Bo3BpailaeT o0paTHbLIN
nugekc (GIN). Cam nouck ObICTPLIN, HO YTEHUE U
nepenada 4OKYMEHTOB OrpaHM4yeHa QUCKOM.

— Mo ymonyanmio GIN_FUZZY SEARCH_LIMIT=0, T.e.
BbIKJTHOuEH

— Takme 3anpochbl, KaKk npaBumio, COCTOAT U3 OYEHb
YaCTOTHbIX CNOB.

— B 3tom crnyyae 6yoet Bo3BpalleH criyvyanHbi Habop
HanOeHHbIX LK)IK MEHTOB, HO TOJIbKO ECIIN KONMUYECTBO
npesblcut GIN_ FUZZY SEARCH_LIMIT

— [loniesHo ycTtaHOBUTbL €ro B pa3%MHbIX npenenax (5000-
20000), 4ToObI 3aWMNTUTBECA OT DE3YMHO DOMNbLLLUOIO
KONMYyecTBa HangeHHbIX JOKYMEHTOB
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FTS tips - Distribute your data  *%

HHTEPHET
TEXHONOTHA

Konnekuus

4 1

s s
tid >= 6000 0 <tid <6000 contrib/dblink

select dblink_connect('pgweb', 'dbname=pgweb hostaddr="'XXX.XXX.XXX.XXX");

select * from dblink('pgweb'
'select tid, title, rank_ cd(fts index, q) as rank from pgweb,

rank_cd() ucnonb3yeT TONbKO
rnokanbHyr uHdopmayuro

to tsquery(''table q
where é fts 1ndex and tid >= 6000 order by rank desc limit 10' )
as tl (tid integer, title text, rank real)

union all

%eI%ct tld( tltle rank cd(fts _index, q) as rank from pgweb,
o squer
wh ere q @é fts 1ndex and tid < 6000 and tid > 0 order by rank desc limit 10

) as foo
order by rank desc limit 10;
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FTS features ’>!<'

HHTEPHET
TEXHONOTHA

* [NonHas unHTerpauna c CYb[

e 2/ BCTPOEHHbIX KoHUrypauun gna 10
eBPONEenCKnx A3bIKOB

* [loggeprkka nonb3oBaTeNbCKUX KOHUrypauunm

 [logkntovyaemble cnoapwm ( ispell, snowball,
thesaurus ), napcepesl

* [Nopgaepxka multibyte (UTF-8)
* [loggeprkka paHXmnpoBaHUS

« [1Ba Bnaga nHaekcos — GiST, GIN

* KOHKYpPEeHTHOCTb 1 BOCCTaHOBIIEHNE nocne cOoeB

* boratbin s13bIK 3aMpPOCOB C BO3MOXXHOCTbIO
N3MeHeHunsa Hanety (query rewriting)

wWww.rit2007.ru 0O.Bartunov, T.Sigaev
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HHTEPHET
TEXHONOTHA

 J[oKymeHTauus

— http://www.sai.msu.su/~megera/postgres/fts/doc - FTS in
PostgreSQL

— http://www.sai.msu.su/~megera/wiki/tsearch2 - tsearch2 Wiki

— http://lwww.sai.msu.su/~megera/postgres/qgist/tsearch/V2 -
[lomaluHas ctpaHuua tsearch?2

— http://www.sai.msu.su/~megera/postgres/talks/ - ctateun o
PostgreSQL. NocnegHas Bepcusi aTON npeseHTauum

— http://www.sai.msu.su/~megera/postgres/talks/fts _pgsql_intro.ntml
BeneHne B nonHoTekcToBbIM nonck B PostgreSQL (pycCkmi)

« [aHHbIe

— http://www.sai.msu.su/~megera/postgres/fts/apod.dump.gz - gamn
APQOD (http://www.astronet.ru/db/apod.html)

 [pe pabotaet

— http://search.postgresql.org - nonck no knacrtepy postgresql.org
« bnarogapHocTH

— Poccuincknm ®ong dyHgameHTtanbHbiX ccneposanuin (POON)

— EnterprizeDB PostgreSQL Development Fund, Mannheim
University, jfg:networks, Georgia Public Library Service, Pambnep
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http://www.sai.msu.su/~megera/postgres/fts/apod.dump.gz
http://www.astronet.ru/db/apod.html
http://search.postgresql.org/

006 aBTOpax _ ”*‘

HHTEPHET
TEXHONOTHA

P
Major developers of PostgreSQL
HoBble Tunbl gaHHbIX U nHaekeol: GiST, GIN

Paspabotunku tsearch2, ltree, pg_trgm, hstore,intarray,..
KoHTakTbl Ansa npeanoxeHun : oleg@sai.msu.su
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FTS Limitations 2R

HHTEPHET
TEXHONOTHA

* Lexeme length < 2K

» Tsvector (lexemes+pos.) length < 1Mb

» #lexemes < 4732

» 0 < #positions < 16383

* #positions per lexeme < 256

* #nodes (lexemes+ops.) in tsquery < 32768

PostgreSQL mailing list archive:

total 57,491,343 lexemes in 461020 msgs, 910989 unique lexemes
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