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3ayem TeKCTOBbI/ NMOUCK? Posigres

CpenctBa SQL — LIKE, peryssipHble BbIpakeHust

HET MOP(]OIOrMYECKOT0 IMOUCKa
HEeT BO3MO)KHOCTH PaH)XUPOBAHUs Pe3y/IbTaTOB
HET UHJEKCHOM MOAeP)KKH

BHemniHMe moMCcKoOBbIe CUCTEMbI

CJIOXKHO CHHXPOHHU3UPOBATh ¢ 6a30i JaHHBIX
OTCYTCTBHE TPaH3aKLIMOHHOCTH

HeT ZI0CTyTa K MeTaJJaHHbIM

CJIOXKHOCTH C pasrpaHryeHueM J0CTyna

B nHcTpymeHTapumn SQL yxe ecTb cpeAcTBa noncka no Tekcty. 1o

n cocem npoctbie kKomaHabl LIKE v ILIKE, v ynpoleHHble perynapHble
BblpaxkeHna SIMILAR TO, 1 nonHoOUEHHbIe perynspHbie BbipaXeHns
(onepaTop ~). 3a4eM HyXXeH OTAe/bHbIA MeXaHNU3M?

metoLwmecst cpeacTBa He NO3BONAKT UCKATb C YYETOM PasHbIX CI0BOhOpM,
He NO3BO/ISAIT OTPAHXMPOBaTb Pe3y/bTaTkl N0 PE/IeBAHTHOCTU, UMEHT
OrpaHMYeHHY MHAEKCHYIO NnoaaepkKy (415 NPoCcToro ciyvas npedrkcHoro
noucka, 60 ¢ NOMOLLIbI TPUrPamMM, Kak 6bI/10 NOKA3aHO B NPaKTUKE TEMbI
«Knaccbl onepatopoBs»).

[lNsi novcka MOXHO MCMNO/b30BaTh BHELLHME NOWCKOBbLIE CUCTEMBI.

Ho 1 oHM NMetoT psif orpaHnyeHnii, KOTOpble HEBO3MOXHO NPeoaoseThb
13-3a TOro, YTO Takne CUCTEMbI OTOPBAaHbl OT 6a3bl laHHbIX. VX C/T0XHO
CMHXPOHM3MPOBAThL C aKTyaslbHbIM COAePXUMbIM B/1; OHU He
TPaH3aKLUMOHHbI; OHV BUASAT TO/IbKO T€ AOKYMEHTbI, KOTOPbIE UM
NoKasbIBalT, U HE BUAAT OCTa/IbHON MHdopMaLn B 6a3e; CNOXHO
peanim3oBaTtbh pasrpaHMyeHmne npas A0cTyna K MHopmMaLmu.

[MOMHOTEKCTOBbIN MOUCK NO3BONAET NPEO0AO0/ETb OrPaHNYeHNs 0ObIYHbIX
cpencts SQL 1 coxpaHUTb BCe UX NPenMyLLEecTBa.

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

JJOKyMeHT

TMPOM3BOJIbHBIN TEKCT, KOTOPBIA MOXKHO pa300paTh Ha C/1oBa (JIEKCEMbI)
docx, pdf u T. 1. HazIo0 TIpeBapUTETILHO TTPe0Opa30BaTh B TEKCT
BHYTPEHHee KOMITaKTHOe TIpe/iCTaB/IeHue tsvector

3aripoc

0JJHa WM HECKOJIbKO JIEKCEM, COeIMHEHHBIX JIOTUYeCKUMU CBSI3KaMU:
& u
| W
! He
<->  mpenuecTByeT ((ppa3oBbiii TOUCK)
() [ U3MEHeHUs TIpUopuTeTa

BHYTpeHHee Tpe/iCTaB/ieHue tsquery

L OKYMEHT, N0 KOTOPOMY HY>XEH NOUCK, [OJIKEH ObITb npeaBapuTesibHO
nepesefeH B cneuvasibHoe npeacrtaBieHne — TN AaHHbIX tsvector.

cxofHbIV JOKYMEHT MOXET ObITb MPON3BO/IbHbIM TEKCTOM, KOTOPbIA MOXHO
pasobparb Ha oTAesibHble c/ioBa (ToOYHee, IeKCeMbl — pasHuLy nogpobHee
paccMoTpuM ganblue). Mo ABOMYHbLIM JOKYMEHTaM TOXe MOXHO UCKaTb,
ec/n npeaBapuTesibHO NepeBecTyn UX B TEKCTOBbIN BUA, (C MOMOLLbIO
CTOPOHHUX BNBNNOTEK).

[MOMCKOBBIN 3anNpocC Takxke AO/HKEH ObiTb NpeacTaB/eH 3Ha4YeHNEM
crneymanbHoro Tmna — tsquery. 3anpoc MOXeT COCTOATb /IM60 U3 04HOM
neKceMbl, MB0 N3 HECKO/IbKMX NIEKCEM, CBSA3AHHbIX JI0MMYeCKUMU
onepatopamm «u», «Unm», «Hex». Takke nogaepXxnBaeTcsa oneparop
npeaLwecTBOBaHUSA, KOTOPbIN obecneymBaeT opas3oBbli MOUCK: MOXHO HaWTU
[OKYMEHT, coAepxallui 3afaHHble cnoBa He B /1l060M MecTe, a CTosLue
pAaoM (U Ha onpenesieHHOM PacCTOAHUKN Apyr OT apyra).

https://postgrespro.ru/docs/postgresgl/16/datatype-textsearch
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CooTBeTCTBUE Posigres

CoOoTBeTCTBHe JOKYMeHTa 3arpocy
orneparop @@
PeneBanTHOCTB

Beca yiekceM (A, B, C, D B nopsiike yObIBaHUS] B&XKHOCTH)
ts_rank — 110 yacToTe HaKM/J€HHBIX JIEKCEM

ts_rank_cd — Take yuuThIBaeT O/IM30CTh JIEKCEM
OTepaTop PacCTOSHUA <=> (pacCIlpeHre rum)

UTOObLI NPOBEPUTL, COOTBETCTBYET /1M AOKYMEHT (TOYHEE, ero
npencrasneHne B Buae tsvector) sanpocy (TouHee, ero npeacTtaB/iEHNI0
tsquery), HaZl0 UCNosb30BaThb onepaTtop @@ .

Pe3ynbTarbl 3anpoca MOXHO paHX1poBaTb N0 «PeneBaHTHOCTM», YTOObI
MOHATb, Kakne U3 HalifleHHbIX JOKYMEHTOB 60/1bllie COOTBETCTBYHOT 3amnpocy,
a Kakne — MeHblLe,

PeneBaHTHOCTb YYUTbIBAET BEC JIEKCEM, KOTOPbIA MOXET ObITb 3a4aH
O6ykBeHHOI MeTkon oT A go D. Mo ymonyaHuto (ecv METKN HETY) fiekceme
nprcBavBaeTcsa HanmMeHbluasi BaxxHOCThb (D). BblgeneHne BecaMmu No3BonseT
cumTaTb 60/1€ee BaXXHbIMU, HaNnpumep, coBa 13 3aro/ioBKa U KpaTKoi
aHHoTaLMM MO CpaBHEHMIO CO C/I0OBAMN B OCHOBHOM TEKCTE [OKYMEHTA.

B PostgreSQL ecTb ABe BCTpOeHHble oyHKUmMK: ts_rank (yuuTblBaer,
HaCKOJIbKO 4acTO JIeKCeMbl U3 3anpoca BCTPeyatoTCs B LOKYMEHTE)
nts_rank cd (40NOMHUTENBHO YYNTbIBAET G/IN30CTb HANAEHHbLIX NIEKCEM).
O6e (hbyHKUMM NO3BOMSAKT OTMacLTabmnpoBaTb CBOW pe3ynbrar ¢ y4eToM
pa3mMmepa AoKyMeHTa.

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

PacwupeHune rum (https://github.com/postgrespro/rum) BBOANT eLle OaHY
BO3MOXHOCTb: OnepaTtop pacCToSAHUSA <=>, npeacTaBNaLWMiA coboi
KOMOMHaUuno oyHKUnin ts_rank u ts_rank cd.

3ameTnm, 4To B PostgreSQL He peasinzoBaHa BO3MOXXHOCTb NMOUCKa
[OKYMEHTOB, «MOXOXMX» Ha APYroi AOKYMeHT (OCHOBaHHas, Hanpumep,
Ha metoge TF-IDF).
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SA3BIK 3a1IpOCOB

ByzeM 3HaKOMHUTBCS C IIOJTHOTEKCTOBBIM IIOMCKOM Ha IIpuMepe 6a3bl cO00IeHUM U3 pacchlIKU pgsql-hackers 3a 1997-2017 ropga.
JTa 6asa y»Kke 3arpy’keHa U3 pe3epBHOM KOIIMH KOMaH/0H1

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".

Basa mipeficTaBsieHa OGHOM TabJIUITe:

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

S RECORD I J---mmmmm oo oo oo e 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>
body 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+ + A+ o+ o+

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

Just doing the first optim

MBI IpeNMYIeCTBEHHO 6y/leM CMOTPeTh Ha TeMBI IIHCeM, IIOTOMY YTO OHH JJOCTaTOYHO KOPOTKHE.
061116 KOTMYECTBO 3aIlHUCelt:

=> SELECT count(*) FROM mail_messages;

356125
(1 row)

YT0oO6BI BOCIIOJIH30BAaThCS II0JITHOTEKCTOBBIM IIOMCKOM, JTOKYMEHT HaJlo IIPHUBECTH K THITY tsvector, a 3aIIpoc — K THILY tsquery.
HpOCTOfI IIpUMEpP, B KOTOPOM TIOMCKOBBIN 3aIIpoC COCTOMUT M3 OJHOI0 C/I0Ba:

=> 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 06paTUTH BHUMAaHHUe, UTO Hal/IeHbI IOKYMEHTEHI, Co/ieprKallie pasHble pOpMEI CI0BAa magical, He3aBUCHMO OT PerucTpa
6ykB. [To3>Ke MBI y3HAeM, KaK 3TO IIPOUCXO/IHT.

SI3BIK 3aIIPOCOB II03BOJIAET HUCII0JIb30BATh JIOTUYECKHE CBA3KHU. Z[OKYMEHTLI, comepoKalime 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)

JIOKyMeHTEI, cofieprKaliye magic 1 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
_________ g
1868223 | patch: change magic constants to DEFINE value for readability.
(1 row)

JlOKyMeHTEHI, coflepoKaliie magic u 6o value, 1160 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)

Taxoke ZOCTYIIeH (ppa30BbIi IOUCK, YIUTHIBAIOIITUH IIOPS/IOK U 6JIM30CTh ITO3UIINH JleKceM. HarrpuMmep, it ppassl «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
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)

Wnu Ta xxe $pasa «time value», HO MeXXy CJI0BaMH JOJDKHO OBITH ellle 0JHO JIX060e CJI0BO:

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

id | subject

_________ e
1778396 | Macros for time magic values
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)

NMeeTcs TakoKe QYHKIIHS, TI03BOJISTIONIAst IIOJIYIUTh IIOMCKOBEIH 3aIIpOC, He YKa3bIBasl IOTHYeCKHe CBSI3KH, IPUMePHO KakK B BeG-
roucke. Harmpumep, Takoi 3ampoc:

to_tsquery('(time <-> value) & !magic')
3KBHUBAJIEHTEH CJIEYIOIIEMY:

=> 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)

Kaxk BrIBeCTH pesysibTaT, eCJIU IIOUCK UAET I10 6OJILH_IOMY ﬂOKyMeHTy? 3anp0c BBIJACT HAM BeCh TEKCT ITMChbMa:

=> 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.

I I

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+

+F o+ o+ o+ 4+

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 M0>KHO BOCIIOJIE30BaThCst QYHKITHEH 1t OpMaTHPOBAHUS pe3yIbTaTa, YTOOH! II0Ka3aTh TO MECTO B JOKYMEHTE, T7ie
06Hapy>KeHO COOTBETCTBUE:!

=> 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

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

BhizienisieT B TeKCTe JOKyMeHTa (hparMeHThbI
Y Ha3HauvaeT ()parMeHTaM THIIbI

[IITatHbil aHamm3arop default

23 tura ¢pparMeHTOB (C/I0Ba, UMC/Ia, ajpeca, Terd XML u T. 11.)

Jpyrue aHaam3aTopsbl

pacIivpeHust
Habop yHKIMI Ha s13bIKe C

PaccMOTpUM, Kak NPOUCX0AUT NPeBPAaLLEHNE UCXOAHOIO AOKYyMEHTa
B tsvector, a 3anpoca B tsquery.

BHauane fOKYMeHT nponyckaeTcs yepes3 aHanunsaTop (parser), KoTopblil
BblAeNseT B HeM ghpaameHmel (tokens). Bonee T1oro, Kaxaomy dpparmeHTty
aHa/mM3arTop cornocTaBnAeT mur, KOTOPbIA NCMOAb3YETCA /15 AalibHenLen
06paboTkn. Hanpumep, cTaHAapTHbIN aHanM3aTop (e ANHCTBEHHbIN
BCTPOEHHbIN B PostgreSQL) BbigensieT 23 Tuna pparMeHToB: C/10Ba, Yncna,
agpeca url n email, XML-Teru n gpyrme. 3a cyeT 3TOro OH A0BOJIbHO
YHUBEpPCAsIEH.

UTo6bl MCNOMb30BaTb APYroi aHaAM3aTop, ero Hy)XXHO HanmcaTtb Ha fA3blke C,
CKOMMUANPOBATb N NOAKNHUNTL. CyLLECTBYHOT pacLUMPEeHUs, KOTopble
yCTaHaB/IMBAKOT Y)Xe roToBble aHanmsaropsl. Hanpumep,
https://github.com/postgrespro/pg_tsparser — aHann3atop, NOCTPOEHHbI
Ha 6a3e cTaH4apTHOro, HO OH HE CcUYUTAaET NnogvepKBaHNUe U MUHYC
CMMBOMIaMU-pa3fenuTensiMm cnos (Y4To NoNe3Ho ANS HAeKcaLlmm
NporpamMmmMHoro koaa).

https://postgrespro.ru/docs/postgresagl/16/textsearch-parsers
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Amnasmsartop

EMHCTBEHHBIH yCTaHOBIEHHBIM aHAIH3aToOp HaskiBaeTcs default:

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

ITocMOTpHM, KaK OH pa3brBaeT TeKCT Ha pparMeHTHI — C IIOMOIIbI0 CITY>KeOHOHM QYHKITHUU:

=> SELECT *
FROM ts_parse('default', 'The bells from the chapel went jingle-jangle');
tokid | token
_______ P
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 3ToM 3Tarre cj10Ba ocTarTca 6e3 H3MeHeHui. O6paTHTe BHUMAHHUE, UTO U3 OJHOTO CJI0Ba MOXKET IOJIyIHUTHCSI HECKOJIBKO
«IIepeceKaloIUXCcsl» GParMeHTOB

Tunel $parMeHTOB, BhIfle/IseMble aHAIN3aTOPOM, MO>KHO ITOCMOTPETh TaK:

=> \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{ares

CnoBapb rnipeBpaiiiaeT (h)parMeHT B JieKCeMy

yOpaThb CTOM-C/I0Ba

TPUBECTH GYKBbI K OHOMY PErHCTPY
TMIPUBECTH CI0BOGOPMEI K 00I1IeMy BUAY
TPUBECTHU CUHOHUMEI K OJHOMY BapHUaHTy
UT I

[IITaTtHbIE C/iOBapu

simple — HWKHUI pETUCTp U CTOM-C/I0Ba
CTeMMUHT 17151 28 SI3bIKOB

MonyyeHHbIn 0T aHann3aropa hparMeHT NponyckaeTcsa Yepes ¢/108apb
N npespallaeTcs B siekcemy (lexeme) nnm B HECKOJIbKO JIEKCEM.

CMbICN Takoro npeobpasoBaHnsi B TOM, UTOObl «HOPMa/IM30BaTb» C/10Ba,
NPUBECTU MX K TAKOMY BUAY, YTOObI UX ObI/I0 /IETKO HAlTU. Hanpumep:

* 13 TeKCTa MOXHO y6paTb CTOM-C/10Ba (KOTOpPble BCTPEYaloTCs NoYTH
B KaXXJ0OM [OKYMeHTe, TakK YTO UCKaTb UX GECCMbIC/IEHHO);

* MOXHO MPVBECTU C/I0Ba K OAHOMY PErUCTRY;

* MOXHO OTpe3aTb OT C/I0B N3MeHsLWmMecs YacT (OKOHYaHUS), YTOObI
HaxoAuTb /1t06ble CNOBOGOPMbI (CTEMMMUHT);

* MOXHO CBeCTU BCE€ CMHOHNMbI K O4HOMY.

B PostgreSQL n3Ha4yanbHO yCTaHOB/MEH C/ioBapb simple, a Takke croBapu
CTeMMUHTra ona 28 A3bIKOB, KOTOPbIe OTPe3aloT OT C/I0B U3MEeHAEMbIe YacTu.
Takne cnosapwu pabotatoT 6bICTPO, HO HE BCerga TO4HO, MOTOMY YTO
onuparoTcsa He Ha cnoBapb, a Ha aJiIrfoPUTMBI.

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



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

of] PROFESSIONAL

LLIaG1oHbI cnoBapen Pos{gres

CrnoBapb — TapamMeTpU30BaHHbIM 111ab/I0H
Habop yHKIMI Ha s3bIKe C

[IITaTHbIE 111a0/I0HBI

TIPOCTOM CI0Baph

cremmep snowball

csioBaps ispell

CUHOHUMBI: TIpHBe/leHle CUHOHUMOB K OZJHOMY BUJY
Te3aypyc: npuBesieHre ppa3 K OJHOMY BULY

10

UT06bI 06aBUTbL HOBbIN C/TIOBapPb, HY)XHO BOCMNO/1b30BaTbCA Wab/1I0HOM
(template), napameTtpusoBaB ero. LabnoH — 310, No cyTn, HA6bop OYHKLNIA
Ha C, pea/in3yroLMx C/roBapb.

B PostgreSQL BX0AAT HECKO/IbKO LLIAGMOHOB:

* npocToi cnoBapb simple (BbINOMHAET Npeobpa3oBaHNEe B HMXHNIA
PErncTp 1 NpoBepsieT pesysbTaT No CNUCKY CTON-COoB);

* cnosapb snowball (ncnonb3yeTt cneununyecknin ctemmep 4Na 3afaHHoOro
A3blKa, eCTb BO3MOXHOCTb 38/aTb CBOW CMMUCOK CTOM-C/10B);

e cnosapsb ispell (nogaepxueBaet Mopdronornyeckne crosapu, B TOM vicne
MySpell n Hunspell, ncnonbsyemsie, Hanpumep, B OpenOffice);

* C/oBapb CMHOHMMOB, NO3BONSAOLWNI ONpeaensaTb CUHOHUMbI ANS C/OB;
* «Tesaypyc», NO3BO/AIOLLMI 3aMEHATb CUHOHUMaMW LieNnble dopasbl.



CioBapu

ITocMOTpPHM, KaK paboTaeT CTeMMUHT. PYHKITUS BepHET HaM 3aMeHsIoIyI0 c10Bo «The» jlekceMy, 06paTHBIIHCH K YKa3aHHOMY B
IIepBOM ITapaMeTpe CJI0BapIo:

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

ts_lexize

{}

(1 row)

9TO CTOII-CJI0OBO, OHO HCYe3aeT.
Jpyroii mpumep:
=> SELECT ts_lexize('english_stem', 'Bells');

ts_lexize

{bell}
(1 row)

CJI0BO IIPUBE/IEHO K HIDKHEMY PETUCTPY U OTOPOIIIEHO OKOHYAHHE «S» — TaKHUM 00pa3oM, MBI HaliZieM JOKYMEHT, eCJIH 6yzeM
uckathb «bell» mwiu «bells».

A TIpeBpaTUTCS JIU CIOBO «Went» B «go»?
=> SELECT ts_lexize('english_stem', 'went');

ts_lexize

{went}
(1 row)

HeT — cTeMMUHT He CIIpaBUTCA C (1)OpMElMI/I CJIOBA, [JId 3TOT'0 HY’>KeH HOHHOHEHHLIﬁ MOp(l)OJIOI‘I/I‘{eCKI/Iﬁ CJIOBapkb.

IIpejicTaBUM, YTO B HaIlleM IOKYMeHTe BCTPeYaloTCs CJIOBa C AMAKPUTHUYEeCKUMU 3HaKaMH. OOBIYHBIM CTEMMUHT COXPAaHUT GYKBY
C YMJIIyTOM, HO C TOUKH 3PEHH II0MCKa 3TO MOJKET OBITh HerKeJlaTeIbHbIM:

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

ts lexize

{rontgen}
(1 row)

Bocriosb3yeMcs paciiupeHHeM unaccent, YTo65bI 136aBUTHCS OT YMJIAyTa.
=> CREATE EXTENSION unaccent;

CREATE EXTENSION

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

ts_lexize

{Rontgen}
(1 row)



of] PROFESSIONAL

KoHdourypauus Posigres

CBosi 11erouKa C/I0Bapei [/isi KaKAoro Tura ¢pparMeHTa

TNepBbIi C/10Bapb, pacrio3HaBIlMi (pparMeHT, BO3BpalljaeT JieKCceMy
(uIBTPYyIOLIMI C/I0Baph NepejjaeT JIeKCceMy Jasblile IO Ljelouke

12

NTak, JOKYMEHT NponycKkaeTcsa Yepes aHasm3artop, KOTOpbI BblAensaeT

B HEM ¢hpazameHmbI. Kakme MMEeHHO crioBapu 6yayT NCnonb3oBaTbCsa A
npeobpasoBaHuA (pparmeHTa B IeKCeMbI, ONpeaenseTca ero murom.
Taknm 06pa3om MOXHO No-pa3zHOMY obpabaTbiBaTb C/10Ba, YMcia n T. n.

AHann3aTop 1 LenoYykn crioBapen ans Kaxaoro tuna dparmeHTa
HacTpanBalTCS U Ha3bIBAOTCA KOHhuaypayuel TEKCTOBOro Nnoucka.

Kaxaplli cnoBapb B LIEMNOYKe PeLlaeT, YTo MMEeHHO AenaTb ¢ oparMeHToM:

®parmeHT MOXXHO OTIU/ILTPOBATbL Kak CTOM-c/10B0. Ha aTtom o6paboTka
hparmeHTa, o4eBNAHO, NpekpaLaeTcs.

®parmMeHT MOXXHO 3aMEHUTb Ha JIEKCEMY U NpeKpaTUTb 06paboTKy.
Hanpumep, crioBapb simple nepeBoauT 1H060€ CNOBO B HMMKHUI PETUCTP
N ymeeT (hunbTpoBaTh CTON-C/10BA.

®dparmMeHT MOXXHO 3aMEHUTb Ha JIeKCeMy, HO nepeaarb ee fasiblle, YTobbl
Apyrve crnoBapu Takke cMornn obpaboTartb ee (Takoil crioBapb
Ha3blBaeTCA (PUILTPYHOLLNM).

HakoHeLl,, cnoBapb MOXET He 0Mno3HaTb oparMeHT 1 nepeaatb ero
fanblie 6e3 nameHeHuiA. Tak, HanpyuMep, NOCTynaeT c/loBapb
CMHOHMMOB: €C/IN CUHOHUM He HaliaeH, doparmMeHT nepeaaeTca ganblue
Mo LIenouKe.

https://postgrespro.ru/docs/postgresql/16/textsearch-configuration
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Hacrpoiika koH}HTYpanun

JUIs KayK/[0To THIIa pparMeHTOB HACTPAaMBaEeTCs I[eII0UKa CI0Bapel — TaKast HaCTpOiKa Ha3bIBaeTcsl KOHQUTyparfue.

JlocTyIIHBIe KOHQUTYpaIUK

=> \dF

Schema
pg_catalog
pg catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg catalog
pg_catalog
pg_catalog
pg_catalog
pg_catalog
pg catalog
pg_catalog
pg_catalog
(29 rows)

OI[H& H3 HUX BLI6I/IpEleTCH B KauecTBe KOH@I/ITypaL{I/H/I 110 YMOJTYaHUIO U HCII0JIB3YEeTC s, €C/IU IBHO He YKa3aThb JPYTYIOo:

_— 4 —

List of text search configurations
Description

Name
arabic
armenian
basque
catalan
danish
dutch
english
finnish
french
german
greek
hindi
hungarian
indonesian
irish
italian
lithuanian
nepali
norwegian
portuguese
romanian
russian
serbian
simple
spanish
swedish
tamil
turkish
yiddish

+
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration
configuration

arabic language
armenian language
basque language
catalan language
danish language
dutch language
english language
finnish language
french language
german language
greek language
hindi language
hungarian language
indonesian language
irish language
italian language
lithuanian language
nepali language
norwegian language
portuguese language
romanian language
russian language
serbian language

simple configuration

configuration
configuration
configuration
configuration
configuration

=> SHOW default_text_search_config;

default_text search config

pg_catalog.english

(1 row)

IIocCMOTPHM Ha 3Ty KOHOUTYPALIHIO II0JpoGHee:

=> \dF+ english

for
for
for
for
for

spanish language
swedish language
tamil language

turkish language
yiddish language



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

Hampumep, 151 ¢10B (Word) HCIIOJIb3yeTCsI CTEMMUHT aHTJIMHUCKOTO sI3bIKa (english_stem).

BcTporM B KOHQUIYPAIIHIO CI0BAaph, KOTOPHIH IIPH 06pab0oTKe aHIVIMACKUX CJI0B YCTPaHsIeT JHaKPUTHYeCKUe 3HAKH. JIJIsT 3TOT0
3aflaZiiM LIEII0UKY CI0Baped JyIsl IEKCeM 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
hword english stem
hword asciipart | english stem

+
I
I
|
|
|
I
I
|
hword numpart | simple
|
I
I
|
|
|
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 — GMIBTPYIOIIUH CI0Baph, ITI03TOMY K ITOJIyYeHHOH JIeKceMe Jlajiee 6y/1eT HIpUMeHeH CTEMMUHT. [IpoBepuM:
=> SELECT to_tsvector('Wilhelm Rontgen');

to tsvector

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

HTax, BO YTO >Ke IIPeBpAaIaeTCs UCXOJHBIHN TEKCT IIPU IIpeo6pa3oBaHUH 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)

KoHeuHBIN pe3ysIbTaT — CIIMCOK JIEKCEM U UX HOSI/IL[I/Iﬁ B TOKYMeHTe.



AHaJIoTHYHOe IIpeo6pa3oBaHUe IIPOXOIUT U IIOMCKOBBIH 3a1Ipoc:
=> SELECT to_tsquery('Jingle & bells');

to_tsquery

'jingl' & 'bell'
(1 row)
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IHOeKCHaa nogaepxka Pos{gres

GiST
HETOUHOe Tpe/iCTaB/ieHre C 00s3aTe/TbHOM 1eperpoBepKoii 1o Tabmiie
3¢ PeKTUBHOCTb YMEeHbIIIAeTCs MPY YBe/TMUeHUH KOJTMUeCTBa CJIOB

nopgepxxka INCLUDE
ObICTpOe 0OHOB/IEHHE (3aBUCHT OT UHC/IA JOKYMEHTOB)

GIN

TOUHOEe ¥ KOMITaKTHOe TIpeZiCTaB/IeHe
3¢ peKTUBHOCTE He TepsieTCsi MPU yBeTMUeHUH KOJIMUeCTBa CI0B
Me[yleHHOe OOHOB/IeHHe (3aBHUCHT OT YKCJIa CJIOB B IOKYMEHTAXx)

RUM (paciuvpenuve Ha ocHOBe GIN)

JIOTIONTHUTe/IbHAst THpOPMAaIUs B MHJeKCe (TI03ULUH JIeKCeM U [Ip.)
Bbl/jaua pe3y/IbTaToOB Cpa3y B MOPsi/IKe peleBaHTHOCTH
14

OT NOMHOTEKCTOBOrO Nnoncka TpebyeTtcs He TO/IbKO OYHKLMOHa IbHOCTb,
HO M CKOPOCTb paboTbl. [1NA YCKOPEHUS MOMCKa NCMOMb3YTCA UHOEKCHI
HEeCKO/IbKNX TUMNOB.

NHpekc GiST xopowl 6bICTpbIM 06HOBIEHNEM (4TO BaXKHO, €C/IN AOKYMEHTbI
aKTMBHO U3MEHSAITCA) N nogaepxunsaeT pyHkunoHaibHOCTL INCLUDE
(MoMOXeT cTaTb NOKpbIBaKOLWMM AN 3anpoca). OgHako oH He obecneynBaet
BbICOKOW CKOPOCTM Moncka v ero adppekTMBHOCTb MOHMKAETCA C POCTOM
yncra Cros.

NHpekc GIN — oCcHOBHOW BbIGOP AJ/151 MO/THOTEKCTOBOrO novcka. OH
obecneymBaeT 6bICTPbIA NOUCK (MPON3BOAUTENBLHOCTL HE Aerpaanpyet
C YBE/IMYEHNEM Yucria CrIoB), XOTS U Mef/IeHHO OOHOB/ISIETCSA Npu
N3MEHEHNN [OKYMEHTOB.

Mpo6nembl 3TUX ABYX TPAAULMOHHBLIX UHAEKCOB B TOM, YTO OHW YUUTbIBAOT
TONbKO /IEKCEMbI, HO OTOPACHIBAIOT X MNO3ULIMK B AOKYMEHTE U APYIyIo
BCrioMorate/ibHyt0 MHopmaLmio, B TOM Yncre Beca. [Mo3TOMY OHU XOPOLLIK
[N151 MOWCKA, HO B MPUHLUMMNE HEe MOTYT YCKOPUTb paHXnpoBaHue. Mo Toli xe
NMpUYMHe He yckopsieTcs opPas3oBbiii MOMCK.

NHpekc RUM (QoCTynHbIV Kak paclunmpeHme:
https://github.com/postgrespro/rum) HaueneH Ha ycTpaHeHne 3TOro
HefocCTaTKa: OH NO3BOJISET BblAaBaTb pe3y/brarbl cpasy B nopsanke
peneBaHTHOCTU N YCKOPSET NOouCK hpas.

https://postgrespro.ru/docs/postgresgl/16/textsearch-indexes
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HpOIIISBO,III/ITeJIBHOCTB TEKCTOBOI'O IIONCKa

BepHeMc;{ K ITpuMepy C apXUBOM IIOYTOBBIX PacChLIOK. Kax MBI BHU/IeJIH, IIOUCK MO>KET BBIIIOJIHATECS JOBOJIBHO JOJITO, AaXKe eClIu
HCKaTh II0 TeEMaM ITHCEM:

=> \timing on
Timing is on.

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

Time: 2884,713 ms (00:02,885)
=> \timing off
Timing is off.

YTO MO>KHO cZies1aTh? Bo-IIepBbIX, He06X0MMO0 U36aBUTHCA OT IIpeobpasoBaHusA JOKYMEHTOB B tsvector KaXK/bli pas, Koraa
TpebyeTcs: YTO-TO HAaUTH.

AO6aBI/IM B Taﬁnnuy CTOJ'IﬁeH THIIA tsvector ¥ 3alI0JITHUM ero. YuTeM Cpasy u TeMy ITCbMa, U TEKCT. v BeKTOpa II0OMCKa eCThb
OrpaHHU4YeHNre Ha pasMep CjJI0Ba, II03TOMY CJIHUIIKOM [UTHHHBIE IT0C/TIeJ0BaTeIbHOCTH CHMBOJIOB UTHOPUPYIOTCA.

Brarogaps koHCTpYKIMH GENERATED ALWAYS, sHaueHHS B CTOJIOIe OyyT aBTOMaTHUeCKH BEIYHCIATHCS /11 HOBBIX U
U3MeHEeHHBIX CTPOK. EAVHCTBEeHHOe orpaHuYeHue: BrIpaykeHUe I0JDKHO UMeTh KaTeropuro usMeHuusBoctd IMMUTABLE. /Ipyroit
TPaJUIIIOHHBIN CII0C06 — 0GHOBJIATH 3HaUEeHHeE C IIOMOIIbI0 TPUITEPA.

CoszaHue OT/leJIBHOTO CTOJIOIIA [y tsvector — HauboJlee 3 PpeKTUBHOe pellleHre. ENMHCTBEHHBIN MUHYC COCTOUT B TOM, UTO
TpeGyeTcst IOIIOTHUTETFHOE MECTO JIJIsI XpaHeHUs tsvector.

BMecTo co3faHus CT0JI6I]a MOYKHO GBLIO OBI Cpasy IIOCTPOUTE MH/EKC II0 COOTBETCTBYIOIeMY BhIpaXKeHHIO. B aTOM ciydae MecTa
HY>KHO MeHblIIIe, HO 3¢ QeKTHBHOCTD IIOMCKa MOXKET CTpajaTh M3-3a He06XOAHMMOCTH IIOBTOPHBIX BEIUHUCIEHUH tsvector I10
JOKYMEHTY.

=> 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

Tenepb B 3aIlIpoce MOKHO UCII0JIB30BaTh y>Ke roToBOE€ I10J1€, HO, KOHEYHO, 6y;[eT II0-TIpEe’KHEeMY IIPOCMaTPUBAaTHCA BCSA TaﬁJII/II_H‘,U

=> 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)

IToaToMy CIeIyIOIHE IIaT K YCKOPeHHIO ITOKMCKa — HMH/[eKCHasI IOfiieprKKa.

MBI co3paguM HHAeKC Thra GIN. 3To 06BIYHBIH BEIOOP AJI ITIOJTHOTEKCTOBOTO ITOKCKA: MHAEKC UMeeT CpaBHUTEIbHO HeOO0IbIIToN
pasMep u obecrieurBaeT 60siee BHICOKYI0 TOUHOCTD ITOMCKa, ueM 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: 1337,992 ms (00:01,338)

=> \timing off

Timing is off.

Kax BHUHO, IIOKCK TeIleph UCII0JIb3YeT MH/IEKC U BBIIIOJIHIETCS Topaszio GhIcTpee.

Bpﬂji[ JIX HaM HY>KHBI BC€ HECKOJIBKO TBICAY Pe3yJIbTaTOB. ZIOHYCTI/IM, MBI XOTHUM IIOJIYYUTH JECATH Haubosee pesieBaHTHBIX.

=> 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)

CHavasIa HaXOJATCS BCe Pe3ysIbTaThI, PAHPKUPYIOTCS, COPTHPYIOTCS, ¥ TOJIBKO ITOTOM 0TGHpatoTcst 10 sryumrix. KoHedHo, 3T0
HeadPeKTHUBHO.

Takue 3aIIpoChl MOXKHO YCKOPUTE C IIoMOIIbI0 RUM-UHeKca.
=> CREATE EXTENSION rum;
CREATE EXTENSION

WHpekc Tiia RUM ycTpoeH Tak >ke, Kak GIN, HO JIOIIOJIHUTeILHO XpaHUT HHGOPMAITHIO O IO3UITHUSX JIEKCEM. ITO II03BOJIIET
BBIYHUCJISITE PeJIEBAHTHOCTE (CTeIIeHb COOTBETCTBHS IOKyMeHTa IIOMCKOBOMY 3aIIpoCy) HeIllocpe/[CTBeHHO IIPU 06X0/le HH/eKca.

=> CREATE INDEX ON mail_messages USING rum(search_vector);
CREATE INDEX
BOT Kax BBIIVIIUT 3aIIPOC, UCII0JIb3YIOMIUH YIIOPSA0UHBAIOIIUM OIlepaTop <=>:

=> 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;



-> Index Scan using mail messages search vector idxl on mail messages
(search vector @@ to tsquery('magic'::text))
(search vector <=> to tsquery('magic'::text))

Index Cond:
Order By:

(4 rows)

=> \timing on

Timing is on.

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

QUERY PLAN

FROM mail_messages
WHERE search_vector @@ to_tsquery('magic')
ORDER BY search_vector <=> to_tsquery('magic')

LIMIT 10;

id |
distance

2304690 |
10.471326
2303834 |
10.471326
1847532 |
10.614068
1847613 |
10.6830015
1847429 |
10.6830015
1834012 |
10.769349
1813935 |
10.769349
1767721 |
10.769349
1595154 |
10.880653
1754494 |
10.880653
(10 rows)

Time: 13,203 ms
=> \timing off

Timing is off.

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

Protecting against unexpected zero-pages: proposal

subject

[HACKERS] Radix tree for character conversion
[HACKERS] Radix tree for character conversion
WAL replay bugs
WAL replay bugs
WAL replay bugs

invalid magic number in log segment

Proposal for fixing IPC key assignment

Problem of Magic Block in Postgres 8.2
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Toru Posygres

WHTerpupoBaHHbIM MOTHOTEKCTOBBIN TTOUCK 00ecrieurBaeT

aKTya/IbHOCTh Pe3y/IbTaToB
TPaH3aKIMOHHOCTh

yueT s13bIKOBBIX 0COOeHHOCTel
(hpa3oBbIii MOMCK
paH)KUpOBaHUe pe3y/bTaToB
VH/IEKCHYIO MO/ IePKKY

[Touck oxBaThiBaeT /it00yt0 WHGOPMAIHIO, TIPUBOAUMYO
K TEKCTOBOMY BUJY

Bo3Mo)KHa TOHKasi HaCTPOMKa 10/l KOHKPEeTHbIe HY Kbl

16
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Mpaktuka L Posigras

1. Ceifuac MoucK B KHWKHOM MarasuHe paboTaeT TO/IBKO
I10 Ha3BaHUAM KHUL.
3aMeHuTe ero Ha MOJTHOTEKCTOBBIN MOWCK I10 Ha3BaHUSAM
KHWUI, [TO/IHBIM UMeHaM aBTOPOB U aHHOTAaLUsIM.
[IpoBeprTe caenaHHble USMEeHeHs B IPUIOKEeHUU.
YbenuTech, UTO TIOMCK He 3aBUCUT OT (POPMBI CJIOB B 3ampoce.

17

1. lo6aBbTe B Tabnuuy books ctonbeu tuna tsvector, reHepnpyemblii
N0 HEOBXOAMMbBIM 3HAYEHUSIM. YUTUTE, UTO 3HAYEHME tsvector A0/MKHO
3aBUCETb OT AlaHHbIX N3 HECKOJ/IbKMX Tabnuy,

MocmoTpuTe Kog pyHKumu public.get catalog n nogymaiite, 4ToO HY>XHO
cAenarb, YTobbl 3aMEHNTH CYLLIECTBYIOLLEe YC0BMUE MOoNCKa Ha
MO/THOTEKCTOBOE.

[lNs NpoBepKn HailauTe KHUMM No 3anpocam «npobnema» 1 «npobnembl».



1. IIO;THOTEKCTOBEII HOMCK B MPH/I0>KEHUH

JlobaBUM cTOJIGEI] THIIA tsvector:
=> ALTER TABLE books ADD tsv tsvector;
ALTER TABLE

JI71s1 TIoKCcKa HaM Tpe6yroTcs JaHHble HeCKOIBKUX TabInIl, 103ToMy KOHCTPYKITHs GENERATED ALWAYS He ToJUTCS U IIPUAETCS
BOCII0JIE30BaThCSI TPUITEPOM.

HauHeM ¢ QYHKIINH, CO3/aI0IIei He06X0[UMOe 3HaUeHMUe 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
MB5I HcnIoIb3yeM KOHQUTYpaITHIo IIOKCKa /71 PyCCKOTO SI3BbIKa, UTOOHI IIOMCK paboTasl 6e3 yueTa OKOHUYaHUH.
Tenephb HaIIUIIeM TPUITEPHYIO QYHKITHUIO ¥ TPUITEP [JI TabIUIlb! 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 M3MeHUTHCSI MOKET U UM aBTOPa, K COCTaB aBTOPOB KHUTH, II09TOMY TaKyKe TPeOyI0TCsS TPUITePE! Ha Tab/uIlb authors 1
authorships. IIpryeM ciiefyeT UCIIOAb30BaTh TpUrrepsbl AFTER, uT065I pyHKIUA build_tsv 6pajia 13 sTUX TabJIHII yoke
U3MeHeHHEIe JaHHBIE.

B cy4yae aBTOPOB Haflo HAUTH BCe 3aTPOHYThIe M3MeHeHHeM KHUTH 1 06HOBUTD 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->>'AHHoTauus')

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
);
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

31eck MBI ITpeJIIioJIaraeM, 4To IepBUYHBIH KII0U HUKOI7[a He 00HOBJIsIeTCsS. OGpaTHTe BHUMAaHUe, YTO JJ1 Ta6auiibl books Mbl
SBHO yKa3aJIH I10J15, Ha KOTOpEIe cpadaTeiBaeT TpurTep fill tsv, Tak uTo TpHUrrep He 6Gy/eT cpaGaTHIBATh JUITHUH pas.

u U1 aBTOpPCTBa:

=> 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

Ter[epL 00HOBHUM HOBBIH CTOJIﬁeL{ Y BCEX KHHUT. :—)Ty OIrepanuio, KOHEYHO, MOJKHO ¥ HY>KHO BBIIIOJIHATH IIaKeTHO, KakK
paccMaTpUBaJIOCE paHee, eCJIX KOJIMYeCTBO CTPOK BEJIUKO.

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

UPDATE 100
HaxkoHer, saMeHuM QyHKIuI0 search_cond, Kotopast OpMEpPYeT YCI0BHE IIOKCKA:

=> 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 ApXUBOM PacChUIOK
W3 pe3epBHOU KOMUH.
NobasbTe B Tab/mmily mail_messages cronbery search_vector
Y 3ar0/IHUATE €0 TaK K€, KaK B IEMOHCTPAI[|H.

2. CKOJBKO JOKyMEHTOB COZiepKaT OAHOBPEMEHHO (ppa3bl
«vacuum full» u «index page»?
CpaBHHUTE CKOPOCTb MOUCKa 06e3 UHJeKCa U C UHJeKCaMu
pa3Hbix TUMoB (GiST, GIN, RUM), a Takxe pa3mep UH/JEKCOB.

3. CKOJIbKO JOKYMEHTOB COZEpP’KUT CJIOBO «vacuuming»
VIMEHHO B Takou popme?
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2. Co3gaBaiiTe MHOEKChI N0 OAHOMY U yaansiite nx cpasy nocne
JKCcrnepuMeHTa nepepg cosgaHnem cregyouero, Ytobol B 3anpoce
rapaHTMPOBAHHO MCNO/1b30BaJICA HY)XXHbI NHAEKC.

3. MNpouye Bcero 0TBETUTbL HA 3TOT BOMPOC C NOMOLLIbIO PerysisipHbIX
BblpaXXeHnil. Ho, NOCKOMbKY TeMa NnocBsiLeHa NosIHOTEKCTOBOMY MOUCKY,
N3MEHUTE KOHUrypaumo nomcka, yctaHoBUB AN IeKCeM Tuna «asciiword»
(K KOTOPbIM OTHOCATCA CNOBA M3 NTATUHCKMX BYKB) CrioBapb «simple.

[Mocne aTtoro Heo6xoaMMo nepecosgaTb cTonbéel search_vector, Tak kak OH
OyaeT cogepxarb 3Ha4YeHUe, He COOTBETCTBYHOLLIME HOBOW KOHUrypaLum.



1. IlogroroBka

=> 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. ITonck AByX ¢pa3s

3armpoc 6e3 MH/IEKCOB:
=> \timing on
Timing is on.

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



Time: 9628,077 ms (00:09,628)

=> \timing off

Timing is off.

3armpoc ¢ uHjekcoM 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: 3016,582 ms (00:03,017)
=> \timing off

Timing is off.

=> DROP INDEX mm_gist;

DROP INDEX

3armpoc ¢ uHAeKkcoM 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: 60,947 ms

=> \timing off
Timing is off.

=> DROP INDEX mm_gin;

DROP INDEX

3ampoc ¢ uHeKcoM 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: 42,635 ms

=> \timing off
Timing is off.

=> DROP INDEX mm_rum;
DROP INDEX

CiefyeT yUUTHIBaTh, YTO CKOPOCTH BBIIIOJHEHHUS 3aIIpOCOB 3aBUCUT OT MHOTHX IIPUYMH (0T COCTOSIHUSA 6ydepHOro Kela, OT
HarpysKH Ha cepBep U T. [I.), [I03TOMY 3aIIpOCHI JIy4Ille BBIIIOJHUTD 110 HECKOJIBKY pa3 U YCPeHUTDH pe3yIbTaThl.

3. Ilouck TouHOi1 GOpPMEI CI0Ba

HM3MeHsieM KOHQUTYPAI[HIO TIOUCKA.

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

ALTER TEXT SEARCH CONFIGURATION
Temeps Ipeo6pa3oBaHUe coXpaHseT GopMy cIoBa:
=> SELECT to_tsquery('vacuuming');

to_tsquery
'vacuuming'
(1 row)

Ilepeco3gaeM CTOJIGEIT.

=> 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');



