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3ayem TeKCTOBbI/ MOUCK? Posigres

CpencrtBa SQL — LIKE, perynsipHbie BbIpa)KeHUsI

HeT MOP(]OIOTHYEeCKOTo MOHCKa
HeT BO3MOXKHOCTU PAH)KUPOBAHUSI Pe3y/IbTaTOB
HeT UHJEKCHOM MOIePKKH

BHeniHMe moMCKOBbIE CUCTEMBbI

CJIOKHO CUHXPOHU3UPOBATh C 0a30M JJAHHBIX
OTCYTCTBUE TPaH3aKLIMOHHOCTH

HeT JI0CTyTIa K MeTa/[aHHbIM

CJIOKHOCTHU C pasrpaHr4yeHreM J0CTyIa

B nHcTpymeHTapum SQL yxe ecTb cpeicTBa noucka rno Tekcty. 31o

n coBcem npoctble komaHabl LIKE n ILIKE, n ynpouleHHble perynapHble
BblpaxeHusa SIMILAR TO, 1 NONHOUEHHbIE perynsipHble BblpaXeHus
(onepatop ~). 3a4eM HYXXeH OTAe/bHbIA MeXaHNU3M?

ImeloLmecs cpeficTBa He NO3BO/SKT UCKATb C YYETOM PasHbIX C/IOBOCGOPM,
He NO3BONSIOT OTPaHXMPOBaTb Pe3y/bTaTbl N0 PeNIeBaHTHOCTU, UMELOT
OrpaHMYeHHYH NHAEKCHYI0 NoaaepkKy (4158 NPOCTOro cryyasi npedprKCHoro
nouncka, M60 C NOMOLLLI TPUrPaMM, Kak Gbl/10 NOKa3aHo B NPaKTUKe TEMbI
«Knaccbl onepatopoB»).

[lNsi Nocka MOXHO MCMNOMb30BaTh BHELLHME NOVCKOBbLIE CUCTEMBDI.

Ho 1 OHM UMEIOT psif orpaHnyeHnii, KOTOpble HEBO3MOXHO NPeoaoseTh
13-3a TOr0, YTO TaKUe CUCTEMbI OTOPBaHbI OT 6a3bl AaHHbIX. VX CNOXHO
CMHXPOHM3MPOBATb C aKTyaslbHbIM COAEPXUMbIM BJ1; OHN He
TPaH3aKLUMOHHbI; OHWN BUASAT TOSIbKO T€ AOKYMEHTbI, KOTOPbIE UM
NoKasbIBalT, U HE BUAAT OCTasIbHOl MHhopMaLn B 6a3e; C/TIOXHO
peanm3oBatb pasrpaHMyeHmne npas A0cTyna K UHopmaLuu.

MONTHOTEKCTOBLI NOUCK NO3BONSET NPE0A0SIETH OrPaHNYEHNS 0ObIYHbIX
cpencTts SQL 1 coxpaHuUTb BCe NX NpenmyLliecTsa.

https://postgrespro.ru/docs/postgresqgl/16/textsearch
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[ OKYMEHTbI 1 3anpocChl Posigres

JJOKyMeHT

TIPOM3BOJIbHBIN TEKCT, KOTOPBIA MOXXHO pa300paTh Ha CJI0Ba (JIEKCEMbI)
docx, pdf u T. 1. Hazio MpeBapUTETHEHO MPeobpa3oBaTh B TEKCT
BHYTpPEHHee KOMITaKTHOe TIpe/iCTaB/ieHue tsvector

3aripoc

OZIHa WJIA HECKOJTbKO JIEKCEM, COeIMHEHHBIX JIOTUUEeCKUMH CBSI3KaMU:
& u
| WA
! He
<->  mpepecTByeT (Pppa3oBbIii MOKCK)
() JIJII USMEHEeHUsI TIpuopuTeTa

BHYTDeHHee Ipe/ICTaB/IeHUe tsquery

L OKYMEHT, N0 KOTOPOMY HY>XEH NMOWUCK, A0J/HKEH ObITb npeasapntesibHO
nepesefeH B cneuvasibHoe npeactaBneHne — Tun JaHHbIX tsvector.

NcxoaHbI OKYMEHT MOXET ObITb NPOU3BO/IbHLIM TEKCTOM, KOTOPbIA MOXHO
paszobparb Ha oTAe/bHble cnoBa (ToUYHee, NekceMbl — pasHuLy nogpobHee
paccMoTpuMm gasblue). o ABONYHbIM LOKYMEHTaM TOXe MOXHO MCKaTb,
ec/n npeaBapuTeNnibHO NepeBecTn UX B TEKCTOBbIN BUA, (C NOMOLLbIO
CTOPOHHUX BUGMNOTEK).

[MOMCKOBBI 3anNpoc Takke AO/MKEH ObITb NpeAcTaB/eH 3HaYEHNEM
crneyynanbHoro Tmna — tsquery. 3anpoc MOXeT COCTOATb /NGO N3 OAHOW
NeKceMbl, iM60 N3 HECKOJIbKMUX JIEKCEM, CBA3AHHbIX JTOrMYEeCKNMM
oneparopamMmm «u», «Unmn», «He». Takke noaaepXnBaeTcs oneparop
NpeaLecTBOBaHUSA, KOTOPbIA obecneynBaeT Ppas3oBbli MOUCK: MOXHO HaUTU
[OKYMEHT, cofepxalluii 3afaHHble c/ioBa He B t060M MecTe, a CTosLme
pAgoM (U1 Ha onpeaeneHHoOM pacCToOAHUN Apyr OT Agpyra).

https://postgrespro.ru/docs/postgresqgl/16/datatype-textsearch
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CooTBEeTCTBUE Posigres

CoOoTBeTCTBHEe JOKYMEHTa 3arpocy
omneparop @@
PeneBanTHOCTB

Beca yiekceM (A, B, C, D B nopsijike yObIBAaHHUSI BAKHOCTH)
ts_rank — 110 YaCTOTe HAMJEeHHBIX JIEKCEM

ts_rank_cd — Tak>ke yuuTBIBaeT O/IM30CTh JIEKCEM
OTepaTop PacCTOsiHUSL <=> (pacIlIXpeHHe rum)

UToObl NpOBEPUTL, COOTBETCTBYET /N AOKYMEHT (TOYHee, ero
npeacTaBneHve B BUAe tsvector) 3anpocy (TouHee, ero npencras/ieHnto
tsquery), HaZlo Ucnosib3oBaTb oneparop @ @.

Pe3ynbTaTtbl 3anpoca MOXXHO PaHX1poBaTb MO «PEeNeBaHTHOCTW», YTOObI
MOHATb, Kakne 13 HaAeHHbIX AOKYMEHTOB 60/bLUE COOTBETCTBYHOT 3anpocy,
a Kakne — MeHblLLe.

PeneBaHTHOCTb yUNTbIBAET BEC SIEKCEM, KOTOPbIN MOXET ObITb 3a4aH
O6ykBeHHOI MeTKoW oT A o D. Mo ymonyaHuio (ecnnm MeTKM HETY) Nekceme
npucBamBaeTCcsa HanmeHbLuasi BaxkHoCcThb (D). BblgeneHne BecaMmu No3BoNseT
cunTaTb 60n1€ee BaXXHbIMKU, HANpMUMep, C1oBa M3 3aro/10BKa U KpaTkoi
aHHOTaLMKu Mo CpaBHEHMIO CO C/I0BaMM B OCHOBHOM TEKCTe [OKYMEeHTA.

B PostgreSQL ecTb ABe BCTPOEHHbIe hyHKUMK: tS_rank (yUMTbIBaET,
HaCKOJIbKO 4acTO JIeKCEMbI U3 3arnpoca BCTPeyarTcs B JOKYMEHTE)
nts_rank_cd (4ONONHUTENBHO YUYMUTbIBAET 6/IM30CTb HANAEHHBIX JIEKCEM).
O6e doyHKUMM NO3BONAKOT OTMacLUTabupoBaTb CBOM pe3y/ibTar C yYeToM
pasmepa QoKYMeHTa.

https://postgrespro.ru/docs/postgresql/16/functions-textsearch

Pacwunpenune rum (https://github.com/postgrespro/rum) BBOAUT €LLIE OAHY
BO3MOXHOCTb: Oneparop paccToAHNA <=>, NpeAcTaB/SAOLWNIA coboin
KomouHauunio doyHkumin ts_rank u ts_rank_cd.

3ameTnm, yto B PostgreSQL He peanin3oBaHa BO3MOXXHOCTb Noucka
[OKYMEHTOB, «MOXOXMX» Ha APYroi AOKYyMEHT (OCHOBaHHasi, Hanpumep,
Ha metoge TF-IDF).




A3bIK 3anIpoCcoB

Bynem 3HAaKOMUTHCS C IIOJTHOTEKCTOBEIM IIOMCKOM Ha ITpuMepe 06a3bl coolIenuit u3 pacceiku pgsql-hackers 3a 1997-2017
ropa.

Ota 6a3a yxe 3arpyxeHa U3 Pe3epBHOM KOIUU KOMaHIOH

student$ zcat ~/mail_messages.sql.gz | psql -d ext_fts_overview

=> \c ext_fts_overview

You are now connected to database "ext fts overview" as user "student".
Bagza mpencTaBieHa OfHON TabIUIle:

=> SELECT id, parent_id, sent, subject, author, left(body_plain,400)
FROM mail_messages LIMIT 1 \gx

[ RECORD 1 J---mmmmmmmmmmm i o oo oo i o oo oo i i oo oo e oo
id | 1842152
parent id 1842072
sent 2014-04-05 07:39:03
subject Re: [PATCH] Negative Transition Aggregate Functions (WIP)
author Dean Rasheed <dean.a.rasheed@gmail.com>
left On 4 April 2014 11:56, Florian Pflug <fgp@phlo.org> wrote:
>
>> 0n 04.04.2014, at 09:40, Dean Rasheed <dean.a.rasheed@gmail.com> wrote:

>> I'm not sure how much additional work is required to sort this out,

>> but to me it looks more realistic to target 9.5 than 9.4, so at this
>> point I tend to think that the patch ought to be marked as returned

>> with feedback.

>

+ 4+ + 4+ o+

|
I
I
I
I
|
I
| >>
I
I
|
I
I
I
I

Just doing the first optim

Mur IIPeuMyILIeCTBEHHO 6yneM CMOTPETHh Ha TEMEI IIMCEeM, IIOTOMY YTO OHH AOCTATOYHO KOPOTKHE.
Of111ee KOJIMYECTBO 3aIllUCEeH:

=> SELECT count(*) FROM mail_messages;

356125
(1 row)

YT06hI BOCIIOJIb30BATHCS MOJTHOTEKCTOBBIM IIOMCKOM, [IOKYMEHT HAfo IPUBECTH K THUITy tsvector, a 3ampoc — K THIIY
tsquery. I[IpocToii mpruMep, B KOTOPOM ITOMCKOBEIHM 3alIPOC COCTOUT U3 OGHOTO CJIOBA:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('magical')
ORDER BY id LIMIT 5;

subject

|
+
1589495 | Pid file magically disappears
I
|
|
|

1609344 | about the magic(?) of palloc() and variable-length user-defined data type
1609348 | Re: about the magic(?) of palloc() and variable-length user-defined data type
1609350 | Re: about the magic(?) of palloc() and variable-length user-defined data type
1678485 | Re: [PATCHES] Magic block for modules

(5 rows)

CtouT 00paTUTL BHUMAaHUE, YTO HAWEeHHl JOKYMEHTEI, comepaKaIiue pa3Hele GOPMEL CI0Ba magical, He3aBucumo oT
peructpa 6ykB. [Io3xKe MBI y3HaeM, KaK 9TO IIPOUCXOOUT.

SI3BIK 3aIIPOCOB IIO3BOJISIET UCIIOIL30BaTh JIOTHYEeCKUe CBSI3KU. [JIOKYMEHTEI, cofepkKaliye magic u value:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('magic & value')
ORDER BY id LIMIT 5;



subject

I
+
1778396 | Macros for time magic values
I
|
I

1778397 | Re: Macros for time magic values
1778398 | Re: Macros for time magic values
1778400 | Re: Macros for time magic values
1778439 Re: Macros for time magic values
(5 rows)

IToKyMeHTHI, comepkamue magic u value, HO He time:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('magic & value & !time')
ORDER BY id LIMIT 5;

id | subject
_________ e e e e e e cem e e mm e e mmmmmmmmmmmmmmmmem e e e e e e e m e m— -
1868223 | patch: change magic constants to DEFINE value for readability.
(1 row)

IlokyMeHTHI, cofgepkalnue magic u nubo value, mu6o constant:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('magic & (value | constant)')
ORDER BY id LIMIT 5;

subject

|
+
1743238 | magic constant -1
I
|
|
|

1743241 | Re: magic constant -1

1743248 | Re: magic constant -1

1778396 | Macros for time magic values
1778397 | Re: Macros for time magic values
(5 rows)

Takze gocTyneH ¢ppa3oBbIl IOUCK, YIUTHBAIOIINY IIOPSAAOK 1 6IM30CTh o3uLni tekceM. Hanpumep, mist passl «time
value»:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('time <-> value')
ORDER BY id LIMIT 5;

subject

|
+
1847875 | proposal: rounding up time value less than its unit.
|
|
|
I

1847989 Re: proposal: rounding up time value less than its unit.
1847996 | Re: proposal: rounding up time value less than its unit.
1849919 Re: proposal: rounding up time value less than its unit.
1849928 | Re: proposal: rounding up time value less than its unit.
(5 rows)

WUnm ta ke dpasa «time value», HoO MeKAy CIIOBaMU [OJIKHO OBITH ellle OMHO JII000€ CII0BO:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('time <2> value')
ORDER BY id LIMIT 5;

subject

|
+
1778396 | Macros for time magic values
|
|
|
I

1778397 | Re: Macros for time magic values
1778398 | Re: Macros for time magic values
1778400 | Re: Macros for time magic values
1778439 | Re: Macros for time magic values
(5 rows)

HwMmeeTcst Takke GYHKIHS, IO3BOJISIONIAsI IIOTyYUTh IIOMCKOBEIA 3aMpOC, He YKa3biBasi IOTUYECKUE CBS3KU, TPUMEPHO KakK B
Be6-noucke. Hampumep, Takoii 3ampoc:

to_tsquery('(time <-> value) & !magic')
9KBHBAJIEHTEH CIIEAYIOIIEeMY:

=> SELECT id, subject FROM mail_messages
WHERE to_tsvector(subject) @@ websearch_to_tsquery('"time value" -magic')
ORDER BY id LIMIT 5;



subject

|
+
1847875 | proposal: rounding up time value less than its unit.
I
|
|
|

1847989 Re: proposal: rounding up time value less than its unit.
1847996 | Re: proposal: rounding up time value less than its unit.
1849919 Re: proposal: rounding up time value less than its unit.
1849928 | Re: proposal: rounding up time value less than its unit.
(5 rows)

Kak BrIBeCTU Pe3yNbTaT, €CJIU IIOUCK UAEeT 10 OOJIBIIIOMY HJOKYMEHTY? 3alpoc BEIACT HaM BeCh TEKCT IIHUChMa:

=> SELECT body_plain FROM mail_messages
WHERE to_tsvector(body_plain) @@ to_tsquery('magic')
ORDER BY id LIMIT 1;

body plain
I know that there has been some discussion on this, but thought a
more-or-less explicit roadmap to v7.0 might be helpful. Here are some
thoughts:

1) dump/reload is allowed or required on every formal release (e.g. for
v6.1->v6.2). This will allow incremental improvements to the backend
code without having to put in everything at once.

+oF o+ o+

2) time travel code can be removed during the v6.x releases. It has been+
unsupported and de-emphasized (not the word I'm thinking of, but can't +
recall what de-x word I want) since v6.0. +

+
3) the most visible improvements and changes from a user's point of view+
are in capabilities and user interfaces.

How about targeting an accumulation of capabilities for a v7.0 release?
The accumulated changes might consist of Purifying the code, Vadim's
backend optimizations (fsync improvements, index improvements and
time-travel-removal?), SQL enhancements including subselects, unions,
and rules, and ?? Assuming that we will continue to get incremental
improvements in data types, parsing, etc, I think that subselects must
be high on the list of desirable features which may not magically appear+

I I

without a concerted effort. +
+
I would guess that the SQL enhancements will take the most time and +
would show up later in the v6.x releases than some of the other items...+
+
Some statement like this on the Web page or attached to the ToDo list +
might be helpful. +
+
Comments? +
+
- Tom +
+

(1 row)

Ho MO3KHO BOCIIOJIb30BaThCs GyHKIHEH Iy GOPMATUPOBAHUS pPe3ybTaTa, YTOOH II0KA3aTh TO MECTO B MOKYMEHTe, I'e
00HapyKeHO COOTBETCTBHE:

=> SELECT id, translate(
ts_headline(body_plain,
to_tsquery('magic'),
'StartSel=*,StopSel=*,MinWords=8,MaxWords=10"),
E'\n',
) FROM mail_messages
WHERE to_tsvector(body plain) @@ to_tsquery('magic')
ORDER BY id LIMIT 5;

translate

I
+
1562872 | *magically* appear without a concerted effort. I would
|
I
I
I

1562878 | *magically* appear > without a concerted effort. > > I would
1563678 | *magic* which I should not worry about? There
1563681 *magic* which I should not worry about? There
1563878 | *magic* which I should not worry about? There

(5 rows)
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AHannsartop Posigres

BhiziesisieT B TeKCTe JOKyMeHTa (hparMeHThI
Y Ha3HauaeT (pparMeHTaM TUIIbI

[ITaTHbIM aHaau3aTop default

23 turna ¢parMeHTOB (C/I0Ba, UMC/Ia, agpeca, Terd XML u T. 11.)

[Jpyrue aHanu3aTopsbl

pacIivpeHust
Habop (yHKIMI Ha s13bIKe C

PaccMOoTpuM, Kak MPOUCX0AUT NPeBpaLleHne NCXOAHOro AOKYMEeHTa
B tsvector, a 3anpoca B tsquery.

BHauasie OKYMEHT nNponyckaeTcs yepes aHanmsartop (parser), KoTopbli
BblAeNSET B HeM ¢hpaameHmel (tokens). bonee Toro, kaxxaomy doparMeHTy
aHa/mM3arTop ConocTaBAAeT mur, KOTOPbIA CMOMb3YEeTCA /19 Aa/ibHenLwen
06paboTkn. Hanpumep, cTaHAapTHbIA aHanmM3aTop (eAUHCTBEHHbIN
BCTPOEHHLIN B PostgreSQL) Bbiaensaet 23 Tvna yparmMeHTOB: C/10Ba, Y1cna,
agpeca url n email, XML-Tern n gpyrme. 3a cyeT 310ro OH AOBOJILHO
YHUBEpPCasIEH.

UT06bI MCNOMb30BaTb APYro aHa/IM3aTop, ero Hy>XXHO Hanucartb Ha si3bike C,
CKOMMNU/IMPOBATb U NOAKMOUNTE. CyLLECTBYIOT pacLUMpPeHns, KOTopble
yCTaHaB/IMBALOT YXXe roToBble aHanm3aTopbl. Hanpumep,
https://github.com/postgrespro/pg_tsparser — aHasin3aTop, MOCTPOEHHbI
Ha 6a3e cTaHOAapPTHOro, HO OH HE cUYUTaeT NoAvYepKMBaHME N MUHYC
cMBONaMU-pasaennTensamm cnos (YTo Nose3Ho 419 NHaeKcaunm
NporpamMmMHOro Koaa).

https://postgrespro.ru/docs/postgresql/16/textsearch-parsers




Ananu3zartop

EnuHCTBEHHBIY YCTAHOBJIEHHEIM aHann3aTop Ha3wBaeTcs default:

=> \dFp
List of text search parsers
Schema | Name | Description
____________ L T S
pg catalog | default | default word parser
(1 row)

ITocMoTpuM, KaK OH pa3buBaeT TeKCT Ha ¢GparMeHTH — C IIOMOIILIO CIyKeOHON yHKIIUN:

=> SELECT *
FROM ts_parse('default', 'The bells from the chapel went jingle-jangle');
tokid | token
_______ e e e e e oo ooo- -
1 | The
12 |
1 | bells
12 |
1 | from
12 |
1 | the
12 |
1 | chapel
12 |
1 | went
12 |
16 | jingle-jangle
11 | jingle
12 | -
11 | jangle
(16 rows)

Ha sToMm aTame coBa ocTaloTcs 6e3 u3aMeHeHui. O6paTUTe BHUMAHKE, YTO U3 OJHOTO CJI0BA MOXKET IIOJTy4YUThCS HECKOJIBKO
«IepeceKaloIuxcsi» GparMeHTOB.

Tumnet (bpal"MeHTOB, BhIIEJIieMbl€e aHalIu3aTOPOM, MO2XKHO IIOCMOTPETH TakK:

=> \dFp+



Text search parser "pg catalog.default"

Method | Function | Description
_________________ Ly —
Start parse | prsd start | (internal)
Get next token | prsd nexttoken | (internal)
End parse | prsd_end | (internal)
Get headline | prsd _headline | (internal)
Get token types | prsd lextype | (internal)

Token types for parser "pg catalog.default"

Token name | Description
asciihword Hyphenated word, all ASCII
asciiword Word, all ASCII
blank Space symbols
email Email address
entity XML entity
file File or path name
float Decimal notation
host Host

+

I

I

I

I

I

I

I

I

hword | Hyphenated word, all letters

hword asciipart | Hyphenated word part, all ASCII

hword numpart | Hyphenated word part, letters and digits
|
I
I
I
I
I
I
I
I
I
I

hword part Hyphenated word part, all letters
int Signed integer

numhword Hyphenated word, letters and digits
numword Word, letters and digits

protocol Protocol head

sfloat Scientific notation

tag XML tag

uint Unsigned integer

url URL

url path URL path

version Version number

word Word, all letters

(23 rows)
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Cnosapwu Pos{gres

CnoBapb rnipeBpailiaet (h)parMeHT B JieKCEMY

yOpaThb cTOm-c/ioBa

MPUBECTH OYKBBI K OfIHOMY PETHUCTDY
MPUBECTH CI0BO(OPMBI K 00I1[EMY BUIY
TPHUBECTH CUHOHWUMEI K OHOMY BapUaHTy
U T I

[ITaTtHbIe cioBapu

simple — HWKHUI PErucTp U CTOM-C/I0Ba
CTeMMUHT [1/1s1 28 S3bIKOB

Mony4yeHHbIn 0T aHann3aropa oparMeHT NponyckaeTcs yepes c/108apb
N npespallaercs B siekcemy (lexeme) nnm B HECKONbKO JIEKCEM.

CMbICN Takoro npeo6pasoBaHnsi B TOM, YTOObl «HOPMasim3oBaTb» C/10Ba,
NPUBECTU MX K TaKOMY BUAY, 4TO6bl X 6bIN10 Nerko HanTu. Hanpumep:

* 13 TeKcTa MOXHO y6paTb cTon-c/ioBa (KOTOPble BCTPEUATCS MoYTK
B KaXXJOM [OKYMEHTe, Tak YTO UCKaTb MX BECCMbIC/IEHHO);

* MOXHO MPMBECTU C/I0Ba K OAHOMY PETFUCTPY.

* MOXHO OTpe3aTb OT C/I0B U3MeHSALMECa YacTh (OKOHYaHKsS), YTOObI
HaxoAnTb /1l06bIe CT0BOGIOPMbI (CTEMMWUHT;

* MOXHO CBeCTU BC€ CMUHOHNMbI K OHOMY.

B PostgreSQL n3Ha4asibHO YCTaHOB/IEH C/1I0Bapb simple, a Takke c/ioBapu
CTeMMUHra 415 28 s3bIKOB, KOTOPble OTPEe3aloT OT C/1I0B U3MEHSAEMbIE YacTu.
Takne cnosapwu pabotatoT 6bICTPO, HO HE BCerga TOYHO, NOTOMY YTO
OnNMparoTCA He Ha C/10Bapb, a Ha asirfopUTMbI.

https://postgrespro.ru/docs/postagresql/16/textsearch-dictionaries
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LLIa61oHbI crioBapen Pos{gres

CrnoBapb — TapaMeTpU30BaHHbIH 111a0/10H

Habop (yHKIMIA Ha s13bIKe C

[IITaTHbIe 111a0/I0HBI

MPOCTOM C/I0Baph

cremmep snowball

csioBaps ispell

CUHOHUMBI: TIpHBe/leHre CUHOHUMOB K OJJHOMY BUJY
Te3aypyc: npuBefieHre Ppa3 K OHOMY BULY
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UToObl ,06aBUTb HOBbIW C/1I0BaPb, HYXXHO BOCMO/b30BaTLCA Wab/10HOM
(template), napameTtpusosaB ero. LLlabnoH — 310, No cyTK, HA6oP dYHKLNIA
Ha C, peanusyoLlinx crioBapsb.

B PostgreSQL BXOAAT HECKO/bKO LWaB/10HOB:

* npocToi cnosapb simple (BbINOMHAET Npeobpa3oBaHNe B HUXHNIA
PErncTp 1 NPoBepPsieT pesynbTar No CAMCKY CTOM-C/10B);

* cnosapb snowball (ncnonb3yeTt crneunuyeckuin ctTemmep ANa 3afaHHoOro
A3blKa, eCTb BO3MOXHOCTb 3a4aTb CBOW CNNUCOK CTOMN-C/10B);

* cnosapsb ispell (nogaepxnsaet Mopdposiornyeckne cnosapu, B TOM uncne
MySpell u Hunspell, ncnonssyemsle, Hanpumep, B OpenOffice);

* Cc/noBapb CMHOHNMOB, I'IO3BO]'IF|POLLI|I/II7I onpegendaTb CMUHOHUMbI ANA C/10B,
* «Te3aypyc», I'IO3BO]'IFHOLLI|I/IIZ 3aMeHATb CMUHOHMMaMIW Uenble C*)paBbI.



CnoBapu

TTocmoTpuM, Kak paboTaeT cTeMMUHT. Bo3bMeM mepBoe CjioBo, «the»:
=> SELECT ts_lexize('english_stem', 'The');

ts lexize

{}

(1 row)

DTO CTOI-CJIOBO, OHO MCYe3aerT.
[Ipyrou npuMep:
=> SELECT ts_lexize('english_stem', 'Bells');

ts_lexize

{bell}
(1 row)

CJI0BO IIPHUBEEHO K HUXKHEMY PErucTpy, U OTOPOILIEHO OKOHYAHNE «S» — TaKUM 06pa30M, Mbl HalieM JOKYMEHT, eCITH
O6ymeM uckath «bell» unu «bells».

A mpeBpaTUTCS JIU CIIOBO «went» B «go»?
=> SELECT ts_lexize('english_stem', 'went');

ts_lexize

{went}
(1 row)

Het — cTreMMuHT He CIIPABUTCA C (I)OpMaMI/I CJIOBQ, AOJId 3TOT'O HyK€eH HOHHOHEHHbIﬁ MOp(bOJ'[OTI/I‘-IeCKI/II;I CJIoBapkb.

IIpexpcTaBuM, YTO B HAIlleM JOKYMEHTE BCTPEYAIOTCS CJIOBA C AUAKPUTHUYECKUMHU 3HaKaMu. OOBRIYHEIN CTEMMUHT COXPAHUT
OyKBY C yMJISTYTOM, HO C TOUYKH 3PEHUS ITOUCKA 3TO MOXKET ObITh HEXKeJIaTeIbHEIM:

=> SELECT ts_lexize('english_stem', 'Rontgen');

ts_lexize

{rontgen}
(1 row)

Bocmone3yemcs pacmupesnreM unaccent, 4To6s n30aBUTHCS OT YMIIAYTA.
=> CREATE EXTENSION unaccent;
CREATE EXTENSION

=> SELECT ts_lexize('unaccent', 'Rontgen’');

ts_lexize

{Rontgen}
(1 row)
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KoHdourypauus Posigres

CBos LlenoyKa CjIoBapeu [/1s1 KaXKA0ro Tura ¢gparmMmeHTa

TNepBbIi C/1I0Bapb, Pacro3HaBIIMi ()parMeHT, BO3BpalljaeT JeKcemMy
¢bupTpyIOLIMi C/I0Baph NiepesiaeT JeKceMy Jarblile T Lierouke
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NTak, JOKYMEHT NpOonycKkaeTcsa Yepes aHasm3artop, KOTOopbIii BblaensieT

B HEM ¢hbpazmeHmbI. Kakme MMEeHHO crioBapu OyayT UCnosib30BaTbCA 4J15
npeobpa3zoBaHns hparMeHTa B J/IeKCEMbI, ONpeaensdeTca ero murom.
Taknm 06pa3om MOXHO No-pa3zHOMY obpabaTbiBaTb C/N10OBa, Yicia U T. 1.

AHann3aTop 1 LenoYykn crioBapeit ans Kaxaoro tuna dparmeHTta
HacTpanBaKTCS U HA3bIBAKOTCS KOHGbu2ypayueli TEKCTOBOro noucka.

Kaxaplli crnoBapb B LIENOYKE PeLlaeT, YTo MMEHHO AenaTb ¢ hparMeHToM:

dparMeHT MOXXHO OT(PU/ILTPOBATb Kak CTOM-C/10BO. Ha aTom 06paboTka
oparmeHTa, o4eBuAHO, NpekpallaeTcs.

®parmMeHT MOXXHO 3aMEHUTb Ha JIEKCEMY U NMPEKPATUTb 06PabOoTKY.
Hanpumep, crnoBapb simple nepeBoanT /1t060€ CNOBO B HMMKHUI PETUCTP
N yMeeT hmnnbTpoBaTh CTON-C/10BA.

®dparmMeHT MOXHO 3aMEHUTb Ha JIEKCEMY, HO NepeaTb ee fasiblue,
4yTOObI ApYyrne cnoBapu Takxke cMorim obpaboTtaTb ee (Takoil cnosapb
Ha3blBaeTCA (PUILTPYHOLLINM).

HakoHeLl, crioBapb MOXET He 0Mno3HaTh hparMeHT 1 nepeaaTtb ero
fAasiblue 6e3 M3MeHeHunin. Tak, Hanpumep, NOCTynaeT C/I0Bapb
CMHOHVMOB: €CIN CUHOHMM He HaliieH, hparMeHT nepegaeTcs ganblue
Mo Lenoukxe.

https://postgrespro.ru/docs/postaresaql/16/textsearch-configuration




HacTpoika KOHpHTIypaIuu

[ns Kaxkporo Tuma (pparMeHTOB HacTpauBaeTCs LielloYka clioBapel — Takas HacTpoWKa Ha3blBaeTcs KOHUrypamuen.
IocTynHble KOHGUTYPAIIUN:

=> \dF
List of text search configurations
Schema | Name | Description
____________ o
pg catalog | arabic | configuration for arabic language
pg catalog | armenian | configuration for armenian language
pg _catalog | basque | configuration for basque language
pg catalog | catalan | configuration for catalan language
pg catalog | danish | configuration for danish language
pg catalog | dutch | configuration for dutch language
pg catalog | english | configuration for english language
pg _catalog | finnish | configuration for finnish language
pg catalog | french | configuration for french language
pg catalog | german | configuration for german language
pg catalog | greek | configuration for greek language
pg catalog | hindi | configuration for hindi language
pg_catalog | hungarian | configuration for hungarian language
pg catalog | indonesian | configuration for indonesian language
pg catalog | irish | configuration for irish language
pg catalog | italian | configuration for italian language
pg catalog | lithuanian | configuration for lithuanian language
pg _catalog | nepali | configuration for nepali language
pg catalog | norwegian | configuration for norwegian language
pg catalog | portuguese | configuration for portuguese language
pg catalog | romanian | configuration for romanian language
pg catalog | russian | configuration for russian language
pg _catalog | serbian | configuration for serbian language
pg catalog | simple | simple configuration
pg catalog | spanish | configuration for spanish language
pg catalog | swedish | configuration for swedish language
pg catalog | tamil | configuration for tamil language
pg _catalog | turkish | configuration for turkish language
pg catalog | yiddish | configuration for yiddish language
(29 rows)

OpHa U3 HUX BEIOMpaeTCcs: B KauyecTBe KOHGUTIypalluy 110 YMOIYaHHUIO U UCIIOJIb3YeTCs, €CJIN IBHO He YKa3aTh ApPYTYIO:
=> SHOW default_text_search_config;

default_text search config

pg_catalog.english
(1 row)

TTocMOTpUM Ha 3Ty KOHOUTYpPaALUIO TOAPOOHEe:

=> \dF+ english



Text search configuration "pg catalog.english"
Parser: "pg catalog.default"

Token | Dictionaries
_________________ demmmm e e e e ao
asciihword | english _stem
asciiword | english stem
email | simple
file | simple
float | simple
host | simple
hword | english stem
hword asciipart | english stem
hword numpart | simple
hword_part | english_stem
int | simple
numhword | simple
numword | simple
sfloat | simple
uint | simple
url | simple
url path | simple
version | simple
word | english_stem

Hanpumep, ans cnos (word) HCIONIb3yeTCs CTEMMUHT aHTTIMMCKOTO A3bIKa (english stem).

BcTponM B KOHOUIypamuio cloBapb, KOTOPHIHM IIpyu 060paboTKe aHIIMNACKUX CJIIOB YCTPaHsIeT fUakKpUTUYeCcKue 3HaKu. g
9TOTO 3aJafguM I[eIIOYKY CJIOBapey HOJIst JIEKCEeM THIIA «CJI0BO» (word):

=> ALTER TEXT SEARCH CONFIGURATION english
ALTER MAPPING FOR word WITH unaccent, english_stem;

ALTER TEXT SEARCH CONFIGURATION
=> \dF+ english

Text search configuration "pg catalog.english"
Parser: "pg catalog.default"

Token | Dictionaries
asciihword english_stem
asciiword english stem
email simple
file simple
float simple
host simple

+
|
|
|
|
I
|
hword | english stem
hword asciipart | english stem
hword numpart | simple
I
|
|
|
|
I
|
|
|
|

hword part english stem

int simple

numhword simple

numword simple

sfloat simple

uint simple

url simple

url path simple

version simple

word unaccent,english_stem

Unaccent — QuabTPyIOIIHi CI0BAaph, HO3TOMY K IIOJIyUEHHOH JiIeKceMe fajee OyoeT IpUMeHeH CTEMMUHT. [IpoBepuMm:
=> SELECT to_tsvector('Wilhelm Rontgen');

to_tsvector

'rontgen':2 'wilhelm':1
(1 row)

HTak, BO YTO XKe IpeBpalllaeTCss UCXOOHEIM TEeKCT Ipu npeoGpa30BaHuU B tsvector?

=> SELECT to_tsvector('The bells from the chapel went jingle-jangle');

to_tsvector

'bell':2 'chapel':5 'jangl':9 'jingl':8 'jingle-jangl':7 'went':6
(1 row)

KoHeunsbIit Ppe3yibTaT — CIIUCOK JIEKCEM U UX TO3ULIUH B HOOKYMEHTe.



AHanoruyHoe nmpeo6pa3oBaHKUe IIPOXOOUT U ITIOMCKOBBIN 3aIIpPOC
=> SELECT to_tsquery('Jingle & bells');

to tsquery

'jingl' & 'bell’
(1 row)
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IHOeKCHasa noaaepxka Pos{gres

GiST
HETOUHOE TIpe/ICTaB/IeHHe C 00sI3aTe/IbHOM TIeperpOBEPKOi 1Mo Tab/vie
3¢ peKTHBHOCTb YMEHbILIAETCS TIPH YBETMUEHHUH KOJTHUECTBA C/I0B
noagepkka INCLUDE
ObIcTpoe 0OHOB/IEHHME (3aBUCUT OT YMC/IA JOKYMEHTOB)

GIN

TOYHOE U KOMIIaKTHOe TIpe/iCTaB/ieHre
3P PeKTUBHOCTb He TepsIeTCs MPY YBeJMUeHUH KOIMueCcTBa CJI0B
Me[/IeHHOe 0OHOB/IeHHe (3aBUCUT OT YMCJIa CJIOB B ZIOKyMEHTaX)

RUM (pacumpenue Ha ocHOBe GIN)

JoroHUTebHas MHGOpMalus B UH/eKce (T03ULIMK JIeKCeM U JIp.)
Bbl/laya pe3y/bTaToB Cpa3y B MOPsIKe pesleBaHTHOCTH
14

OT NONHOTEKCTOBOIO Noucka TpebyeTcsi He TONbKO PYHKUNOHA/TbHOCTb,
HO 1 CKOPOCTb Pab0oThbl. 1151 YCKOPEHMS NMOMCKA UCMO/b3YOTCA UHAEKCHI
HECKONbKUX TUMOB.

NHpekc GiST xopoll 6bICTpbIM 06HOBMIEHNEM (YTO BaXKHO, €C/IN AOKYMEHTbI
aKTMBHO U3MEHSAITCA) N nogaepxmnsaet pyHkunoHanibHOCTbL INCLUDE
(mMomOoXeT cTaTb NoKpbIiBaloOWMM Ansa 3anpoca). OgHako oH He obecrneynBaeT
BbICOKOW CKOPOCTM noncka n ero agppekTMBHOCTb NMOHMXKXAETCHA C POCTOM
yncia CroB.

NHpekc GIN — ocHOBHOW BbIGOP A/19 NOSTHOTEKCTOBOrO rnomcka. OH
obecneumBaeT 6bICTPbIN NOUCK (NPON3BOAUTENBLHOCTL HE Aerpaanpyet
C YBE/IMYEHNEM Yucria Cri0B), XOTS U Mef/IEHHO 0OHOB/ISETCSA Npu
N3MEHEeHUN LOKYMEHTOB.

Mpo6nembl 3TUX ABYX TPAAMLMOHHbIX MHAEKCOB B TOM, UTO OHUW YYMUTbIBAIOT
TO/TbKO NTEKCeMbI, HO OTOPAChIBAKOT NX MO3ULUK B AOKYMEHTE U APYryto
BCMomoraTesibHyt0 MHoOpMaLmio, B TOM yncsie Beca. NMo3TOMYy OHU XOPOLLUY
[INsi NOUCKa, HO B NPUHLMMNE HE MOTYT YCKOPUTb pPaHXmpoBaHue. Mo Toil xe
NpPUUYNHE He ycKopsieTcs hpasoBbIil MOUCK.

NHpekc RUM (goCTynHbIV Kak pacLinmpeHue:
https://github.com/postgrespro/rum) HalesieH Ha yCTpaHeHue 3Toro
HefocTaTka: OH NO3BOJIAET BblAaBaTb pe3ynbTarbl cpasy B nopsanke
peneBaHTHOCTU N YCKOPSAET NOUCK dopas.

https://postgrespro.ru/docs/postgresql/16/textsearch-indexes




HpOlfISBOJIIfITeJILHOCTB TEKCTOBOI' O ITIOHUCKa

BepHeMc;{ K IIPUMeEPY C apXuBOM IIOYTOBEIX PAaCCHIIIOK. Kak MBI BUL €N, IIOMCK MOZKET BHIIOJIHATHCS NOBOJILHO HOJITO, Jaxe
€CJIM UCKaTh II0 TeMaM IIHhCeM:

=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE to_tsvector(subject) @@ to_tsquery('magic');

Time: 4347,899 ms (00:04,348)
=> \timing off
Timing is off.

YTo MOXKHO caesaTh? Bo-mepBrix, HE06X0OUMO U36aBUTHECS OT MPE0OpPa30BaHus HOKYMEHTOB B tsvector KaxKabli pas, Koraa
TpebyeTcss YTO-TO HAUTH.

[lo6aBuM B Tabmuly croiber Tuma tsvector 1 3aIll0JIHUM ero. YuTeM cpa3y U TeMy IIHChbMa, ¥ TEKCT. Y BEKTOpa ITOMCKa €CTh
OrpaHWYEHNE Ha pa3Mep CJI0BA, I03TOMY CJIMUIIKOM [JIMHHLIE [T0CIEI0BaTEeIbHOCTH CUMBOJIOB UTHOPUPYIOTCS.

Braropaps kouctpykunu GENERATED ALWAYS, 3HaueHus B cTon011e 6yAyT aBTOMATUYECKU BEIYUCIISITHCS [JIsT HOBBIX U
M3MEHEHHBIX CTPOK. EQUHCTBEHHOE OrpaHNYeHUe: BhIpaXKeHue NOJIKHO UMEeTh KaTeropuio uamenumuBoctu IMMUTABLE.
[Ipyro#i TpafgWIIMOHHEIHM CII0CO6 — OGHOBIIATH 3HAYEHUE C IIOMOIIBI0 TPUTTEDA.

Co3spmaHue OTHeNnbHOro cTonbna s tsvector — Haunbosee adderTuBHOE pelieHre. ENMHCTBEHHbIM MUHYC COCTOUT B TOM,
uTO TPeOyeTCsl NOMOTHUTENIbHOEe MECTO [JIsT XpaHeHus tsvector.

BMmecTo co3pmaHus cTosbIa MOXKHO ObIII0 ObI Cpa3y IIOCTPOUTH MHAEKC II0 COOTBETCTBYIOIIEMY BhIPazKeHHI0. B aToM ciyyae
MecCTa Hy2KHO MeHbllle, HO 3¢ ()EeKTUBHOCTE IIOMCKa MOXKeT CTpafaTh U3-3a He0OXOOUMOCTH IIOBTOPHEIX BEIYUCIIEHUN
tsvector o MOKyMeHTY.

=> ALTER TABLE mail_messages

ADD search_vector tsvector GENERATED ALWAYS AS (
to_tsvector('english’,subject) || to_tsvector('english',body_plain)

) STORED;

NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
ALTER TABLE

Teneps B 3arpoce MOXKHO UCIIOJIB30BATh y2Ke FOTOBOE II0JIe, HO, KOHEYHO, OyAeT MOo-IpeRHeMYy IPOCMAaTPUBATLCS BCS
Tabnuma:

=> EXPLAIN (costs off)
SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('magic');

QUERY PLAN
Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Parallel Seq Scan on mail messages
Filter: (search vector @@ to tsquery('magic'::text))

(6 rows)

HOSTOMY CJIe,T.IyIOH.II/IfI IIIar K YCKOpPeHHIO IIOMCKa — HHIEKCHas1 IIoAnepKKa.

Mm1 CO3gaguM MHIOEKC THUIIa GIN. 3T0 OOBIYHBINA BI)I60p [JIsA IIOJTHOTEKCTOBOTI'O IIOMCKA: UHOEKC NMeeT CPaBHUTEJIbHO
HeboJbImIoN pa3Mep u obecrneynBaeT 6ojiee BEICOKYIO TOUHOCTH IIoucka, yem GiST.



=> CREATE INDEX ON mail_messages USING gin(search_vector);
CREATE INDEX

=> EXPLAIN (costs off)
SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('magic');

QUERY PLAN

Aggregate
-> Bitmap Heap Scan on mail messages
Recheck Cond: (search vector @@ to tsquery('magic'::text))
-> Bitmap Index Scan on mail messages search vector idx
Index Cond: (search vector @@ to tsquery('magic'::text))
(5 rows)

=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('magic');

Time: 232,446 ms

=> \timing off

Timing is off.

Kak BHIHO, TOMCK TeIeph UCIOIL3YEeT UHAEKC U BEIIOIHSETCS TOpa3no OBICTpee.

Bpsim nu HaM HYKHEBI BCE HECKOJIBKO THICSTY PE3YIbTATOB. [JOIyCTHUM, MEL XOTUM IIOJIYYUTH NECITh Haubojee peleBaHTHHIX.

=> EXPLAIN (costs off)

SELECT id, subject, ts_rank(search_vector, to_tsquery('magic')) rank
FROM mail_messages

WHERE search_vector @@ to_tsquery('magic')

ORDER BY rank DESC LIMIT 10;

QUERY PLAN
Limit
-> Sort
Sort Key: (ts rank(search vector, to tsquery('magic'::text))) DESC
-> Bitmap Heap Scan on mail messages
Recheck Cond: (search vector @@ to tsquery('magic'::text))
-> Bitmap Index Scan on mail messages search vector idx
Index Cond: (search vector @@ to tsquery('magic'::text))
(7 rows)

CHauvaa HaXOOsATCS BCEe Pe3yIbTaTh, PAaHXKUPYIOTCS, COPTUPYIOTCS, U TOJIBKO ITOoTOM oTOupatorcs 10 nmyumux. KoneuHo,
9TO0 HE3(DEKTUBHO.

Takue 3anIpoChl MOXXHO YCKOPHUTH C moMoipio RUM-uHpgekca.
=> CREATE EXTENSION rum;
CREATE EXTENSION

Wnpexc tuna RUM ycTpoeH Tak ke, Kak GIN, HO OIIONHUTEIBPHO XPaHUT HHPOPMAIIHIO 0 IIO3UNUIX JIeKCeM. ITO
TI03BOJISIET BHIUMCIATH PEJIEBAHTHOCTD (CTEIIEHb COOTBETCTBUS JOKYMEHTA IIOMCKOBOMY 3allPOCYy) HEIOCPENCTBEHHO IIPHU
o0xoje HHIOeKca.

=> CREATE INDEX ON mail_messages USING rum(search_vector);
CREATE INDEX
BOT Kak BHITJIIAUT 3alPOC, UCIOJIB3YIOMNY YIIOPSNOYNBAIOIINM OlTepaTop <=>:

=> EXPLAIN (costs off)

SELECT id, subject, search_vector <=> to_tsquery('magic') distance
FROM mail_messages

WHERE search_vector @@ to_tsquery('magic')

ORDER BY search_vector <=> to_tsquery('magic')

LIMIT 10;



QUERY PLAN

-> Index Scan using mail messages search vector idxl on mail messages
Index Cond: (search vector @@ to_tsquery('magic'::text))
Order By: (search vector <=> to tsquery('magic'::text))
(4 rows)

=> \timing on
Timing is on.

=> SELECT id, subject, search_vector <=> to_tsquery('magic') distance
FROM mail_messages

WHERE search_vector @@ to_tsquery('magic')

ORDER BY search_vector <=> to_tsquery('magic')

LIMIT 10;

id | subject
distance

2304690 | Re: [HACKERS] Radix tree for character conversion |
10.471326

2303834 | Re: [HACKERS] Radix tree for character conversion |
10.471326

1847532 | Re: WAL replay bugs |
10.614068

1847429 | Re: WAL replay bugs |
10.6830015

1847613 | Re: WAL replay bugs |
10.6830015

1813935 | [PATCH 3/5] Split out xlog reading into its own module called xlogreader |
10.769349

1767721 | Protecting against unexpected zero-pages: proposal

10.769349

1834012 | Re: invalid magic number in log segment |
10.769349

1754494 | Problem of Magic Block in Postgres 8.2 |
10.880653

1595154 | Proposal for fixing IPC key assignment |
10.880653

(10 rows)

Time: 17,701 ms
=> \timing off

Timing is off.
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Toru Posigres

WHTerpupoBaHHbIH MOTHOTEKCTOBBIN MOUCK 00ecrieunBaeT

aKTya/lbHOCTh Pe3y/IbTaToB
TPaH3aKI[MOHHOCTh

yueT sI3bIKOBBIX 0COOeHHOCTeM
(bpa3oBbIi MOKCK
paHKUPOBaHUe Pe3y/bTaToB
VH/IEKCHYIO TIO[IePKKY

[Touck oxBaThiBaeT J/it00yt0 WH(GOPMAL[HIO, IPUBOIUMYIO
K TeKCTOBOMY BUAY

Bo3Mo)KHa TOHKasi HaCTPOMKa MO/, KOHKPETHbIE HY Kbl
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Mpaktuka L) Posigras

1. Ceiiuac MoucK B KHWYKHOM Mara3uHe paboTaeT TO/IBKO
I10 Ha3BaHUSAM KHUL.
3aMeHUTe ero Ha MOJTHOTEKCTOBBIN MOWCK 10 Ha3BaHUSAM
KHMT, TIO/IHBIM UMeHaM aBTOPOB Y aHHOTAaLUSM.
[IpoBepsTe cAesaHHbIe U3MEeHeHUs B [IPUIOKEHUH.
Yb6eaurech, UTO MOUCK He 3aBUCUT OT ()OPMBI CJIOB B 3ar1poce.

17

1. Jo6aBbTe B Tabnuuy books ctonb6eu Tuna tsvector, reHepupyembiii
N0 HEOOGXOAMMbBIM 3HAYEHUSIM. YUTUTE, YTO 3HaYeHne tsvector A0/MKHO
3aBUCETb OT AlaHHbIX U3 HECKOMbKMUX Tabnuu,

MocmoTpuTe Koa hyHKumu public.get catalog u nogymaiite, 4TO HY>XHO
chenarb, YTobbl 3aMEHNTb CYLLECTBYOLLEee YC/1I0BME Noucka Ha
MO/THOTEKCTOBOE.

[Ns NpoBEepKN HaaUTe KHUMK No 3anpocam «npobnema» 1 «npobnembi».



1. II0/THOTEKCTOBBIH IIOMCK B IMPH/IOKEHHUH

Oo6aBuM cTonbelr Tuia tsvector:
=> ALTER TABLE books ADD tsv tsvector;
ALTER TABLE

IIns moucka HaM TpebOyIOTCS HaHHBIe HECKOJIBKUX Tabmull, mosTomMy KoHCTPyKuuss GENERATED ALWAYS He roguTcs u
TIIPUAETCS BOCIIONIb30BaThCS TPUTTEPOM.

HauneM ¢ GyHKUMH, co3palolei HeoGXoauMoe 3HaYeHue tsvector:

=> CREATE FUNCTION build_tsv(
book_id bigint,
title text,
abstract text
)
RETURNS tsvector
LANGUAGE sql STABLE
BEGIN ATOMIC
WITH a(names) AS (

SELECT string_agg(
a.last_name || ' ' ||
a.first_name || ' ' ||
coalesce(a.middle_name, ''),

)
FROM authorships ash
JOIN authors a ON a.author_id = ash.author_id
WHERE ash.book_id = build_tsv.book_id
)
SELECT to_tsvector(
'russian’,
build_tsv.title || ' ' ||
a.names || ' ' ||
coalesce(build_tsv.abstract,'')
)
FROM a;
END;

CREATE FUNCTION
ME! ncnonbp3yeM KOHGUTYypalKio IIOUCKA IJIS PYCCKOT0 S3BIKa, YTOOHI IIOUCK paboTas 6e3 yuyeTa OKOHYAHUH.
Temneps HanuIIeM TPUTTEPHYIO QYHKLINIO U TPUTTED AT Tabnuisl books:

=> CREATE FUNCTION fill_tsv() RETURNS trigger
AS $%
BEGIN
NEW.tsv := build_tsv(
NEW.book_id, NEW.title, NEW.additional->>'AHHoTauus'
)i
RETURN NEW;
END;
$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION

=> CREATE TRIGGER books_tsv

AFTER INSERT OR UPDATE OF title, additional
ON books

FOR EACH ROW

EXECUTE FUNCTION fill_tsv();

CREATE TRIGGER

Ho u3MeHHUTHCS MOXKET U UMSI aBTOPA, ¥ COCTAB @BTOPOB KHUTH, IIO3TOMY TakkKe TPeOyIOTCsI TPUTTEPH Ha Tabiuriel authors
u authorships. Ilpuuem cnengyet ucnonb3oBath Tpurrepsl AFTER, uTo6s! dyrkIus build tsv 6pana u3 sTux Tabnul yxe
U3MeHEHHEIE TaHHEBIE.

B CJjIy4da€e aBTOPOB Hago HaUTU BCe 3aTPOHYTEIE USMEHEHHEeM KHUTU U 0OHOBUTD y HUX tsv:



=> CREATE FUNCTION update_authors_tsv() RETURNS trigger

AS $%

BEGIN
UPDATE books b
SET tsv = build_tsv(b.book_id, b.title, b.additional->>'AuHoTauus')
WHERE b.book_id IN (

SELECT ash.book_id
FROM authorships ash
JOIN books b ON b.book_id = ash.book_id
WHERE ash.author_id = NEW.author_id
)i
RETURN NEW;
END;
$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION

=> CREATE TRIGGER authors_tsv

AFTER UPDATE OF first_name, last_name, middle_name
ON authors

FOR EACH ROW

EXECUTE FUNCTION update_authors_tsv();

CREATE TRIGGER

3mech MBI IIpEIIoiaraeM, YTo IIePBUYHEIA KITI0Y HUKOrOa He 00HOBIsieTcst. O6GpaTuTe BHUMaHUE, YTO sl Tabnuibl books
MBI SIBHO YKa3aJIu 11071, Ha KoTopkle cpabaTriBaeT Tpurrep fill tsv, Tak uTo Tpurrep He 6ymeT cpaGaThBaTh JIUIIHUME pa3.

W onsa aBTOpCTBa:

=> CREATE FUNCTION update_authorships_tsv() RETURNS trigger
AS $%
BEGIN
UPDATE books b
SET tsv = build_tsv(b.book_id, b.title, b.additional->>'AHHoTauus')
WHERE b.book_id IN (OLD.book_id, NEW.book_id);
RETURN NEW;
END;
$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION

=> CREATE TRIGGER authorships_tsv

AFTER INSERT OR UPDATE OF book_id, author_id OR DELETE
ON authorships

FOR EACH ROW

EXECUTE FUNCTION update_authorships_tsv();

CREATE TRIGGER

Tenepb 00HOBUM HOBBIH CTOJ'I6e].I Y BCeX KHHUT. 3Ty onmepannio, KOHEYHO, MOZXKHO M HYZKHO BBIIIOJIHATE ITIAKETHO, KakK
paccMaTpUBaIOChk PpaHee, eCJIN KOJINYeCTBO CTPOK BEJIUKO.

=> UPDATE books
SET tsv = build_tsv(book_id, title, additional->>'AHHoTauus');

UPDATE 100
Hakorer, 3ameHuM QyHKuKIO search cond, KoTopas GopMUpyeT yCIIOBUE ITOKCKA:

=> CREATE OR REPLACE FUNCTION public.search_cond(search text) RETURNS text
LANGUAGE sql IMMUTABLE
RETURN CASE

WHEN coalesce(search,'') = '' THEN

‘true’
ELSE

format('b.tsv @@ websearch_to_tsquery(''russian'',%L)', search)
END;

CREATE FUNCTION



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. BoccraHoBuTe 6a3y JAHHBIX C aDXUBOM PacChIIOK
13 pe3epBHOU KOIUH.
MobaBbTe B Tabmily mail_messages crosber] search_vector
Y 3all0/THUTE ero Tak ke, Kak B /IeMOHCTpaLUH.

2. CKOIBbKO IOKYMEHTOB COZiep>KaT OAHOBPEMEeHHO (hpas3bl
«vacuum full» u «index page»?
CpaBHHTE CKOPOCTh MOMCKa 0e3 MHJeKCa U C UHeKCaMU
pasHbix TUMOB (GiST, GIN, RUM), a Takxe pa3mep UH/EKCOB.

3. CKOJIbKO JOKYMEHTOB COZepKUT CJIOBO «vacuuming»
VMEHHO B Takou opme?

18

2. Co3fgaBaiiTe MHOEKChI N0 OAHOMY W yaansuTe ux cpasy nocne
JKCrnepuMeHTa nepeq cosgaHnem crenyoulero, 4Tobbl B 3anpoce
rapaHTMPOBaHHO MCMNOJIb30BasICS HYXHbIA NHOEKC.

3. MNpoLe BCero OTBETUTb Ha 3TOT BOMPOC C MOMOLLbIO PerynsapHbIX
BblpaXxeHuii. Ho, NOCKO/IbKY TeMa NocBsALeHa No/IHOTEKCTOBOMY MOUCKY,
N3MEHUTE KOHUrypaumio nomcka, yctaHoBMB 415 NIeKCeM Tuna «asciiword»
(K KOTOPbIM OTHOCATCH C/1I0BA U3 NNATUHCKMX BYKB) C/ioBapb «simple».

[Mocne aToro Heo6xoaMMo nepecosgarb CTonbel search_vector, Tak Kak OH
OyaeT cogepxartb 3Ha4YeHUe, He COOTBETCTBYIOLLME HOBOWN KOHpurypaymm.



1. ITogroToBKa

=> CREATE DATABASE ext_fts_overview;
CREATE DATABASE
student$ zcat ~/mail_messages.sql.gz | psql -d ext_fts_overview

SET
SET
SET
SET
SET
set config

(1 row)

SET

SET

SET

SET

ALTER TABLE
DROP TABLE
DROP SEQUENCE
CREATE SEQUENCE
SET

SET

CREATE TABLE
COPY 356125
setval
2317563

(1 row)

ALTER TABLE
=> \c ext_fts_overview
You are now connected to database "ext fts overview" as user "student".

=> ALTER TABLE mail_messages

ADD search_vector tsvector GENERATED ALWAYS AS (
to_tsvector('english',subject) || to_tsvector('english',body_plain)

) STORED;

NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
ALTER TABLE

=> ANALYZE mail_messages;

ANALYZE

2. ITouck aByx ¢pa3

3anpoc 6e3 HHOEKCOB:
=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('(vacuum <-> full) & (index <-> page)');



Time: 10135,172 ms (00:10,135)

=> \timing off

Timing is off.

3amnpoc ¢ uagekcoM GiST:

=> CREATE INDEX mm_gist ON mail_messages USING gist(search_vector);
CREATE INDEX

=> SELECT pg_size pretty(pg_indexes_size('mail_messages'));

pg size pretty

=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('(vacuum <-> full) & (index <-> page)');

Time: 535,856 ms

=> \timing off

Timing is off.

=> DROP INDEX mm_gist;

DROP INDEX

3amnpoc ¢ uagekcoM GIN:

=> CREATE INDEX mm_gin ON mail_messages USING gin(search_vector);
CREATE INDEX

=> SELECT pg_size_pretty(pg_indexes_size('mail_messages'));

pg size pretty

=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('(vacuum <-> full) & (index <-> page)');

Time: 912,011 ms

=> \timing off
Timing is off.

=> DROP INDEX mm_gin;

DROP INDEX

3anpoc ¢ uagekcom RUM:



=> CREATE EXTENSION rum;

CREATE EXTENSION

=> CREATE INDEX mm_rum ON mail_messages USING rum(search_vector);
CREATE INDEX

=> SELECT pg_size pretty(pg_indexes_size('mail_messages'));

pg size pretty

=> \timing on
Timing is on.

=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('(vacuum <-> full) & (index <-> page)');

Time: 74,712 ms

=> \timing off
Timing is off.

=> DROP INDEX mm_rum;
DROP INDEX

CrnenmyeT yYUTEIBATh, YTO CKOPOCTD BHIIIOJTHEHUS 3aIIPOCOB 3aBUCHUT OT MHOT'UX IPUYUH (0T COCTOSIHUS OydepHOoro Kela, OT
Harpy3Ku Ha cepBep M T. [.), I0O3TOMY 3allPOCH! JIy4llle BEIIOIHUTH 110 HECKOJIbKY Pa3 U YCPEeIHUTH Pe3yJIbTaThl.

3. [IoucK TOYHOH (POPMEI C/TOBA

H3MmeHsieM KOHGUTYyPaLKIO IIOUCKA

=> ALTER TEXT SEARCH CONFIGURATION english
ALTER MAPPING FOR asciiword WITH simple;

ALTER TEXT SEARCH CONFIGURATION
Teneps npeobpa3oBaHue coxpaHseT Gopmy cioBa:
=> SELECT to_tsquery('vacuuming');

to tsquery
‘vacuuming'
(1 row)

Ilepecospmaem cronbert.

=> ALTER TABLE mail_messages
DROP search_vector;

ALTER TABLE

=> ALTER TABLE mail_messages

ADD search_vector tsvector GENERATED ALWAYS AS (
to_tsvector('english',subject) || to_tsvector('english',body_plain)

) STORED;

NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
NOTICE: word is too long to be indexed

DETAIL: Words longer than 2047 characters are ignored.
ALTER TABLE



=> SELECT count(*) FROM mail_messages
WHERE search_vector @@ to_tsquery('vacuuming');



