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3ayem TeKCTOBbI/ NMOUCK? Posigres

CpencrtBa SQL — LIKE, pery/nsipHbie BbIpayKeHUs

HeT MOP(]OIOTHYeCKOT0 MOMCKa
HeT BO3MO)KHOCTY PaHKUPOBAHUSI Pe3y/IbTaToB
HeT UHZEKCHOM MOAepKKH

BHemiHMe MoOMCKOBbIE CUCTEMbI

CJIO’KHO CHHXPOHU3UPOBATH C 0a30M JaHHBIX
OTCYTCTBUE TPaH3aKLIMOHHOCTH

HeT JI0CTyTIa K MeTa/[aHHbIM

CJIOXKHOCTH C pasrpaHryeHueM J0CTyma

B vHcTpymeHTapum SQL yxe ecTb cpeacTBa noncka no Tekcty. 1o U
coBceMm npoctble komaHabl LIKE v ILIKE, n ynpouweHHbIe perynsapHbie
BblpaxeHnsa SIMILAR TO, 1 NONHOUEHHbIE PerynspHble BbipaXXeHus
(onepatop ~). 3a4eM HyXeH oTAe/IbHbIA MeXaHNU3M?

NmetoLmecs cpeacTBa He MNO3BO/SAT UCKATb C YYETOM pPasHbIX C/I0BOHOPM,
He NOo3BONSIKT OTPaHXNPOBAaTb pPe3y/bTaTbl N0 PefieBaHTHOCTU, UMEIDT
OrpaHNYeHHyYH UHAEKCHYIO noaaepXky (48 npocToro cryyvas npedrKCHOro
noucka, IM60 € NOMOLLI TPUrpamm, Kak 6b1/10 NoKasaHo B NPAKTUKE TEMbI
«Knacchbl onepatopoB»).

[lNsi noucka MOXHO MCMNO/Mb30BaTh BHELLUHME NMOUCKOBbLIE CUCTEMbI. HO 11 OHM
MMEIOT Psifi OrPaHNYEHIn, KOTOpPble HEBO3MOXHO NPeoAo/eTb U3-3a TOrO,
YTO TakmMe CUCTEMbI OTOPBaHbI OT 6a3bl JaHHbIX. X CMOXHO
CMHXPOHM3MPOBATb C aKTyaslbHbIM COAePXUMbIM BJ1; OHU He
TPaH3aKUMOHHbI; OHWN BUASAT TOMbKO T€ JOKYMEHTbI, KOTOPbIE UM
NoKasbIBaKT, U HEe BUAAT OCTasIbHON MHhopMaLun B 6a3e; C/TI0KHO
peann3oBaTtb pasrpaHmyeHune npas A0cTyna K MHgopmaLmm.

[MOMTHOTEKCTOBLIM NOUCK NO3BOSET NPE0A0NETH OrPaHNYEHNS 0ObIYHbIX
cpencTts SQL 1 coxpaHuUTb BCe NX NpenmyLiecTsa.

https://postgrespro.ru/docs/postgresqgl/12/textsearch
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[ OKYMEHTbI 1 3anpochl Posigres

JJOKyMeHT

TIPOU3BOJIbHBIN TEKCT, KOTOPbIM MOXKHO pa300paTh Ha CI0Ba (IeKCeMBbI)
docx, pdf u T. . Ha/I0 MpeiBapUTETLHO TIPe0bpa30BaTh B TEKCT
BHYTPeHHee KOMIIaKTHOe TIpe/iCTaB/ieHue tsvector

3aripoc

OJJHa WJIA HECKOJTbKO JIEKCEM, COeIMHEHHBIX JIOTUUEeCKUMH CBSI3KaMU:
& u
| WA
! He
<->  mpepiecTByeT (Pppa3oBblii MOWCK)
() JIJII USMEHEHUsI TIpUopuTeTa

BHYTpeHHee Ipe/iCTaB/IeHNe tsquery

L OKYMEHT, N0 KOTOPOMY HY>XEH MOWCK, A0/KEH ObITb npeasapuTesibHoO
nepesegeH B cneuviasibHoe npeacrtaBnieHne — TN JaHHbIX tsvector.

NcxogHbI [OKYMEHT MOXET ObITb NPOU3BO/IbHLIM TEKCTOM, KOTOPbIA MOXHO
pa3obparb Ha oTAesbHble cnoBa (ToOUYHee, NeKCeMbl — pasHuULy noapoobHee
paccMoTpuM ganblue). Mo ABONYHLIM LOKYMEHTaM TOXEe MOXHO MCKaTb,
ecnv npeaBapuTeNnibHO NepeBecTyn UX B TEKCTOBbIN BUA, (C NOMOLLbIO
CTOPOHHUX BUBMNOTEK).

[MOMCKOBBI 3anNpocC Takke AO/MKEH ObITb NPeAcTaB/eH 3Ha4YEHNEM
cneyManbHoOro Tmna — tsquery. 3anpoc MOXeT COCTOATb /NGO N3 OAHOW
neKceMmbl, IMb0 U3 HECKOJIbKMUX NIEKCEM, CBA3AHHbIX JTOrMYEeCKNMU
onepartopamMn «n», <Un», «He». HaunHasa ¢ Bepcumn 9.6 Takke
noAdepXuBaeTcs onepartop npesLlecTBoBaHNA, KOTOPbIA obecnevvsaeT
(opasoBblil NOUCK: MOXHO HANTU LOKYMEHT, CoAepXallnin 3aaHHble cnosa
He B /l060M MecTe, a cToAwme paaom (UM Ha onpefesieHHOM PacCcTosAHUN

Apyr OT Apyra).
https://postgrespro.ru/docs/postgresqgl/12/datatype-textsearch
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CooTBeTCTBUE Posigres

CoOTBeTCTBHE JOKYMEHTa 3arpocy
omneparop @@
PeneBanTHOCTB

Beca yiekceM (A, B, C, D B nopsiike yObIBaHHSI BAKHOCTH)
ts_rank — 10 4acToTe Hal{[JeHHBIX JIeKCeM

ts_rank_cd — Tak>ke yuuTBIBaeT O/IM30CTh JIEKCEM
orepaTop paccTosiHUs <=> (pacIIMpeHue rum)

UToObl NpOBEPUTL, COOTBETCTBYET /1N JOKYMEHT (TOUHEee, ero
npeacTaBfieHve B BuAe tsvector) 3anpocy (TouHee, ero npencras/ieHNIo
tsquery), HaZl0 Ucnonb3oBaTb oneparop @ @.

Pe3ynbTaTtbl 3anpoca MOXXHO PaHX1poBaTh MO «PeneBaHTHOCTU», YTOObI
MOHATb, KaKne 13 HaAeHHbIX AOKYMEHTOB 60/blUEe COOTBETCTBYHOT 3anpocy,
a Kakne — MeHblLe,

B PostgreSQL ecTb ABe BCTPOEHHbIe pyHKUMK: ts_rank (yumTbIBaET,
HaCKOJ/IbKO YacTO SIEKCEMbI M3 3arnpoca BCTPeYalTcs B AOKYMEHTE) U
ts_rank_cd (gonoOMHUTENBLHO YUYnTbIBAET 6/IM30CTb HAWAEHHbIX JIEKCEM).
O6e doyHKLMM NO3BONSKOT OTMacLUTabmnpoBaTb CBOW pe3y/ibTar C yYETOM
pasmMepa gOoKYyMeHTa.

https://postgrespro.ru/docs/postaresal/12/functions-textsearch

PacwmpeHue rum (https://github.com/postgrespro/rum) BBOAMUT eLle OAHY
BO3MOXXHOCTb: ONneparop paccToAHUA <=>, NpeACcTaB/SoLWNA coboin
KomMOuHauuio doyHkumin ts_rank u ts_rank_cd.

3ameTnm, 4to B PostgreSQL He peasinzoBaHa BO3MOXXHOCTb NoOUCKa
[OKYMEHTOB, «MOXOXMX» Ha APYroi AoKyMeHT (OCHOBaHHas, Hanpumep, Ha
metoae TF-IDF).



A3bIK 3anIpoCcoB

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

Ota 6a3a yxe 3arpyxeHa U3 Pe3epPBHOM 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".
Baza mpencTaBieHa OMHOMN TabIUIIeH:

=> 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 IIPeuMyIIeCTBEHHO 6yneM CMOTPETHh Ha TEMEI IIMCEeM, IIOTOMY YTO OHH AOCTATOYHO KOPOTKHE.
Of111ee KOJIMYECTBO 3aIllUCEeH:

=> SELECT count(*) FROM mail_messages;

356125
(1 row)

YT0GhI BOCIIOJIb30BATHCS MOJTHOTEKCTOBBIM IIOMCKOM, [IOKYMEHT Hafo IPUBECTH K THUITy tsvector, a 3ampoc — K THIIy
tsquery. I[IpocToii mpuMep, B KOTOPOM ITOMCKOBEIHM 3alIPOC COCTOUT M3 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 BHUMAaHUeE, YTO HAWEeHHl JOKYMEHTEI, CofepKaHue pa3Hbsle GopMEHI cjioBa magical, He3aBHCUMO OT
peructpa O6ykB. [103:kKe MBI y3HAEM, KakK 9TO IIPOUCXONUT.

SI3BIK 3aIIPOCOB II03BOJISIET UCIIOIL30BaTh JIOTHYEeCKUe CBSI3KU. [JOKYMEHTEI, 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, comepikamue 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)

Takzke, HaunHAas ¢ Bepcuu 9.6, moctyneH ¢ppa3osril nouck. Hanpumep, dppasa «time value»:

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

subject

I
+
1847875 | proposal: rounding up time value less than its unit.
I
I
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 xe ppasa «time value», HoO MexKAy CIOBaMHU [OJI2KHO OBITH elle OFHO JIF000€ 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)

HUmeeTtcs Takke GyHKINS, ITO3BOJISIONAS IOTYYUTh ITOUCKOBLIM 3aIIPOC, HE YKa3kIBas JIOTUYECKUE CBSI3KU, IPUMEPHO KaK B
BeO-mmoucke. HanpuMep, Takoi 3aIpoc:

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)

Kaxk BBIBECTH pe3yibTaT, €CJIM IIOMCK UOEeT 110 O0JIBIIOMY NOKYMEeHTY? B 3ToM ciiydae MEI TOJIy4YUM BeChb 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)

MOXKHO BOCITOIb30BaThCs GQYHKIMEH A1t (OPMaTUPOBAHUS Pe3yiibTaTa, YTOGH II0KA3aTh TO MECTO B IOKYMEHTE, THe
00HapyKEeHO COOTBETCTBHUE:

=> 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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AHasnnsartop Pos{gres

BhiziesisieT B TeKCTe AOKyMeHTa (hparMeHThbI
Y Ha3HauaeT (pparMeHTaM TUIIbI

[ItaTHbI aHamu3aTop default

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

Jpyrue aHaau3aTtopsbl

pacIivpeHust
Habop (yHKIWMH Ha s13bIKe CH

PaccmoTpuMm, Kak NponcxoguT npespalleHne NCXOOHOro AOoKyMeHTa
B tsvector (1 3anpoca B tsquery).

BHauyasie OKYMEHT nponyckaeTcsa Yepe3 aHanmsartop (parser), KoTopbiii
BblAeNseT B HeM ¢hpaameHmsl (tokens). bonee Toro, kaxxaomy oparMeHTy
aHa/mM3arTop CornocTaBnsAeT mur, KOTOPbIA UCMONb3YETCA O/15 AalIbHeL e
06paboTkn. Hanpumep, cTaHAApPTHbLIN aHanM3aTop (eAMHCTBEHHbIN
BCTPOEHHLIN B PostgreSQL) Bbigendaet 23 Tvna: cnoBa, yncna, agpeca url
n email, XML-Tern n gpyrme. 3a C4eT 3TOr0 OH AOBOJIbHO YHUBEPCAJIEH.

UT06bI MICNONBb30BaTb APYroii aHa/IM3aTop, ero Hy>XXHO HanMcaTb Ha S13blKe
Cun, ckoMnuaMpoBaTh 1 NOAKAUNTL. CyLLECTBYHOT pacLUMPEHUS, KOTOPbIE
yCTaHaB/MBAKIT Y)XXe roToBble aHann3atopbl. Hanpumep,
https://github.com/postgrespro/pg_tsparser — aHanmM3arop, NOCTPOEHHbI
Ha 6a3e cTaH4apTHOro, HO OH He cYMTaeT NogyepknBaHue U MUHYC
CYMBONaMU-pa3fennTensaMm cnoB (YTO NosIe3HO A4S MHAEKcaL MK
NPOrpaMmMHOro Koaa).

https://postgrespro.ru/docs/postgresqgl/12/textsearch-parsers




Ananu3zartop

EnuHCTBEHHBIM YCTaHOBJIEHHBIN aHaIUu3aTop:

=> \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 ¢pparMeHTHl, C IIOMOIIbI0 CITyKeOHOM GYyHKINNU:

=> 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 cjoBa ocTaloTcs 6e3 u3aMeHeHui. O6paTUTe BHUMAHKE, YTO U3 OJHOTO CJI0BA MOXKET IIOJTyYUThCS HECKOJIBKO
«IepeceKaloIuxcsi» GparMeHTOB.

Tumnet (bpal"MeHTOB, ompeneriieMble aHallu3aTOPOM, MOZXKHO ITOCMOTPETH 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

CrnoBapb nipeBpailiaet (hparMeHT B jieKCEMY

ybpathb CTOM-C/I0Ba

MpUBECTH OYKBBI K OfTHOMY PETHUCTDY
NPUBECTH CI0BO(OPMBI K 0011[eMy BHIY
TIPUBECTH CUHOHUMBI K OJHOMY BapUaHTy
U T I

[ITatHbIe ciOBapU

simple — HWKHWI PEryucTp U CTOM-C/I0BA
CTeMMUHT /151 21 sA3bIKa

Mony4yeHHbIn OT aHann3aropa oparMeHT NpPornyckaeTcsa yepes c/108apb U
npespaliaeTtca B siekcemy (lexeme) nnm B HECKO/IbKO SIEKCEM.

CMbICN Takoro npeobpasoBaHnsi B TOM, YTOObl «kHOPMa/iM30BaTb» C/10Ba,
NPUBECTN MX K TaKOMY BuAy, YTO6bI X BbINO Nerko HanTu. Hanpumep:

- N3 TEKCTa MOXHO ybpaTh CTOMN-c/ioBa (KOTOPble BCTPEYAKTCS NOYTH
B KaXK[OM [OKYMEHTE, Tak YTO UCKaTb UX 6ECCMbIC/IEHHO);

- MOXXHO MPMBECTM C/I0Ba K OAHOMY PErNCTpY.

- MOXXHO OTpe3aTtb OT C/1I0B U3MEHSALWMeCs YacTu (OKOHYaHUSA), YTOObI
HaxoAuTb /1t06bIe CI0BOGIOPMbI (CTEMMUHT).

- MOXXHO CBECTU BCE CUHOHWMbI K OHOMY.

B PostgreSQL 12 nsHavyanbHO yCcTaHOB/MEH cnoBapb simple, a Takke
cnoBapu cTeMMuHra gns 21 A3blka, KOTopble 0Tpe3atoT OT C/10B
N3MeHsieMble YacTu. Takne cnosapu paboTtatoT ObICTPO, HO He Bcerga
TOYHO, MOTOMY YTO ONUPAKTCA HE Ha C/I0Bapb, a Ha a/IrToPUTMbI.

https://postgrespro.ru/docs/postagresql/12/textsearch-dictionaries
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LLIa610oHbI crioBapewn Pos{gres

CrnoBapb — TapamMeTpU30BaHHbIM 111ab/10H
Habop dyHKIMIA Ha s13bIke CH

[IITaTHbIe 111a0/I0HBI

cremmep snowball

cnoBapsb ispell

CUHOHUMBI: TIpUBeZIeHre CAHOHUMOB K O[HOMY BHUY
Te3aypyc: npuBejieHre ¢pa3 K OIHOMY BUAY

10

UT06bI 06aBNTbL HOBLI C/I0Bapb, HY>XXHO BOCMNO/1b30BaTbLCA Wab/10HOM
(template), napametpusosas ero. LLlabnoH — 3710, No cyTn, HA60P GOYHKLNIA
Ha Cu, peasin3yloLmx cnosapb.

B PostgreSQL BXOAAT HECKO/MbKO LWab/10HOB:

- Ctemmep snowball (napameTpusaunmsi N03BOMSIET 3aaTb CBOW CNUCOK
CTOM-C/10B).

- Cnoaps ispell (nogaepxnsaet B ToM uncne crnosapu hunspell,
ncnonb3yemole, Hanpumep, B OpenOffice).

- CnoBapb CUHOHUMOB, NO3BOJISIOLLNIA ONPEeAENNTb CBOV CUHOHUMBI.
- «Tesaypyc», NO3BOMAKLLMI 3aMEHATb dpasbl HA CUHOHWUMbI.



CinoBapu

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

ts lexize

{}

(1 row)

DTO CTOI-CJIOBO, OHO MCYe3aerT.
[pyrou 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 HOHHOHGHHbIﬁ CJIOBapkb.

IIpexpcTaBuM, YTO B HAIlleM JOKYMEHTE BCTPEYAIOTCS CJIOBA C AUAKPUTHUYECKUMHU 3HaKaMu. OOBIYHEIN 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)

Bocmone3yemcst pacmupesnreM unaccent, 9To6sl n30aBUTHCS OT YMIIAYTA.
=> CREATE EXTENSION unaccent;
CREATE EXTENSION

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

ts_lexize

{Rontgen}
(1 row)



o)) PROFESSIONAL

KoHdourypauus Posigres

CBosl LlenoyKa cjIoBapeu [/1s1 KaXKA0ro Tura gpparmMmeHTa

TNepBbIi C/10Bapb, Paclo3HaBIIMi ()parMeHT, BO3BpalljaeT JeKCceMy
¢buIbTpyIOIIMI C/I0Baph NiepesiaeT JeKceMy Jarblile To Lierouke
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NTak, JOKYMEHT NponyckaeTcsa Yepes aHa/M3arTop, KOTOpbIii BbiAenseT

B HEM ¢hppazmeHmbl. Kakme MMEeHHO crioBapu OyayT UCnosib30BaTbCs AJ14
oparmeHTa, onpegenseTcs ero murom. Takum 06pasom MOXHO Mo-pasHOMY
obpabaTbiBaTb C/M0OBa, Yicia u T. .

AHaniM3artop v LLenoykn cnosapei s Kaxaoro tmna goparmeHTa
HacTpanBalTCA M Ha3blBaAOTCA KOHhu2ypayued.

Kaxaplli cnoBapb B LIENOYKe peLlaeT, YTo MMEHHO Aenatb ¢ dparMeHToM:

- dparMeHT MOXHO OT(PUILTPOBATb KakK CTOMN-C/10BO. Ha aTom o6paboTka
doparmeHTa, o4eBMAHO, NpekpallaeTcs.

- ®parMeHT MOXXHO 3aMEHUTb Ha JIEKCEMY U MPEKPATUTb 06pabOoTKY.
Hanpumep, croBapb simple nepeBoanT 1t060€ CNOBO B HUXHUIA PETNCTP
(v ymeeT dounbTpoBaTb CTOM-C/10BA).

- ®parMeHT MOXHO 3aMEeHUTb Ha JIeKCEMY, HO nepejaTb ee fasibliue, YToObI
Apyrve crioBapu Takke cmornim obpaboTaTb ee (Takol crnoBapb HasblBaeTCs
oMNbTPYOLWMM).

- HakoHel, crioBapb MOXET He 0no3HaTb pparMeHT 1 nepegarb ero gasblue

6e3 n3mMeHeHwuit. Tak, Hanpumep, NOCTynaeT c/IoBapb CUHOHMMOB — EC/N
CMHOHMM He HalifieH, hparMeHT nepeaaeTcs Aasblie.

https://postgrespro.ru/docs/postgresqgl/12/textsearch-configuration




HacTpoika KOHpHTIypaHuu

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

=> \dF
List of text search configurations
Schema | Name | Description
____________ o
pg_catalog | arabic configuration for arabic 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 hungarian configuration for hungarian language
pg catalog | indonesian | configuration for indonesian language
pg_catalog irish configuration for irish language

| I
| |
| |
| |
| I
| I
| |
| |
| |
| I
pg catalog | italian | configuration for italian language
| |
| |
| |
| I
| I
| |
| |
| |
| I
| I
| |

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 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
(22 rows)

OJIHa N3 HUX BbIﬁI/IpaeTCH B Ka4eCTBe KOHCbI/Il"ypaLII/II/I I10 YMOJI9YaHHUIO U UCIIOJIb3YETCs, €CJ/IU IBHO He YKa3aTh APYTYIO:
=> SHOW default_text_search_config;

default text search config

pg_catalog.english
(1 row)

TToCcMOTpPUM Ha 3Ty KOHGHUTYpPaLKIO TIOAPo6GHEe:
=> \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
I
I
I
I
I
hword part | english _stem
I
I
I
I
I
I
I
I
I

hword numpart simple
int simple
numhword simple
numword simple
sfloat simple
uint simple
url simple
url path simple
version simple
word english_stem

Hanpumep, ans cnos (word) HCIONIb3yeTCss CTEMMUHT @HTJIMMCKOTO A3bIKa (english stem).

BcTpouMm croBaph, yCTPaHSAIONINN AUaKPUTHYECKUe 3HakKy, B 00paboTKy aHIJIMUCKHUX CJIOB. [IJI 3TOTO 3afafuM LIEIOYKY
CcJI0Bapew MJist IeKCEM THIIa «CJIOBO» (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
asciiword

email

file

float

e
| english stem
| english stem
| simple
| simple
| simple
host | simple
hword | english stem
hword_asciipart | english_stem

|

I

I

I

I

|

I

I

I

I

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 unaccent,english_stem

Unaccent — punbTpyIOIUi CI0Baph, IO3TOMY K IIOJIyYEeHHOH JIeKceMe OymeT IpUMeHeH CTeMMHUHT. [IpoBepum:
=> SELECT to_tsvector('Wilhelm Rontgen');

to_tsvector

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

HTaxk, BO YTO XKe IMpeBpallaeTCss UCXOOHEIM TEeKCT IpU npeobpa3oBaHuu 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)

KoneuHbIi pe3ynbTaT — CIIUCOK JIEKCEM U UX HOSI/IHI/Iﬁ B NOKyMEHTE.
Amnasyoruysoe npeoGpa3oBaHKe MPOXOAUT U IOUCKOBEIN 3aIIpoC:
=> SELECT to_tsquery('Jingle & bells');

to tsquery

'jingl' & 'bell’
(1 row)



o)) PROFESSIONAL

IHOeKCHada noaaepxka Pos{gres

GiST
HeTO4YHOoe Hpe,Z[CTaBJ'IEHI/IE C OGHBBTEHLHOﬁ HGPEHPOBEPKOﬁ I10 Ta6]'II/II_[e

3¢ heKTUBHOCTb YMEeHbBIIIAeTCs MIPH YBe/TMUeHUH KOJTMUeCTBa CJIOB
ObicTpoe 0OHOB/IEHME (3aBUCHUT OT UKCJIa JOKYMEHTOB)

GIN

TOYHOE 1M KOMITdKTHOE€ IIpeACTaB/IeHHEe
3(1)(1)EKTI/IBHOCTI: He TepdaeTCd ITpyU YBe/JIMYEHHUHN KOJ/IMUeCTBaA C/IOB
Me/ljJIeHHOe 00HOB/IeHHE (3aBI/ICI/IT OT 4HnCja CJIOB B ,EI;OKYMGHTHX)

RUM (pacuivpenue Ha ocHoBe GIN)

JIOTIO/THUTe/TbHasi “H(OpPMal[s B UHJeKCe (TI03ULUY JIEKCEeM U [Ip.)
BbI/laua pe3y/IbTaTOB Cpa3y B MOPSIKe Pe/IeBaHTHOCTU
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OT NOMHOTEKCTOBOIO Noucka TPebyeTcsl He TOMbKO PYHKLMOHA/IbHOCTb,
HO 1 CKOPOCTb PaboThbl. [1/151 YCKOPEHMS NMOMUCKA UCMO/b3YHOTCA UHAEKCHI
HECKONbKUX TUMOB.

NHpekc GiST xopow 6bICTPpbIM O6HOB/IEHNEM (YTO BaXKHO, €CNU AOKYMEHTbI
aKTMBHO M3MEHSAITCS), O4HaKO He obecneymBaeT BbICOKO CKOPOCTW Noucka
N ero apPeKTMBHOCTb NMOHMXAETCH C POCTOM Yucna CroB.

NHpekc GIN — OCHOBHOW BbI6OP AN NOSIHOTEKCTOBOrO noncka. OH
obecneumBaeT ObICTPbIA NOUCK, HE AerpaanpyeT C yBeIMYEHNEM Yuca
CNoB, XOTA U MeANIeHHO 0OHOBNSAETCS MPU U3MEHEHUN [AOKYMEHTOB.

Mpo6nembl 3TUX ABYX TPAAUUNOHHBLIX MHOEKCOB B TOM, YTO OHW YYMTbIBAOT
TO/IbKO JIEKCEMbI, HO OTOpAachIBaOT NX NO3NULUN B AOKYMEHTE U APYTIYHo
BCNomoraTesfibHy nHhopmauuto. NosToMy OHM XOPOLUW A1 NOUCKA, HO

B MPUHUMNE HE MOTYyT YCKOPUTb paHXnpoBaHue. Mo TON Xe npuymHe He
yckopsieTcsi hpa3oBblil NOUCK.

NHpekc RUM (AOCTynHbIA Kak paclumpeHue:
https://github.com/postgrespro/rum) HaueneH Ha yCcTpaHeHne 3Toro
HefocCTaTKa: OH NO3BOJISET BblAaBaTb pe3y/ibrarbl cpasy B nopsanke
peneBaHTHOCTWN U YCKOPSAET NMouck pas.

https://postgrespro.ru/docs/postaresqgl/12/textsearch-indexes



HpOlfISBOJIIfITeJILHOCTB TEKCTOBOI' O ITIOHUCKa

BepHeMcs K IPUMepPY C apXUBOM IIOYTOBHIX PACCHIIOK. Kak MBI BULe/Iy, MOUCK MOXKET 3aMeTHO IIPUTOPMaXkKUBaTh, Haxe
€CIIi UCKaTh II0 TeMaM IIUCeM:

=> \timing on
Timing is on.

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

Time: 2487,874 ms (00:02,488)
=> \timing off
Timing is off.

YT0 MOXKHO cHesaTh? Bo-mepBrix, HE06X0OUMO n36aBUTHECS OT MPE0OpPa30BaHus HOKYMEHTOB B tsvector KaXKabli pas, Korga
TpebyeTcss YTO-TO HAUTH.

[To6aBuM B TabmuIy croiber Tuma tsvector ¥ 3aIll0JIHUM ero. YUTeM cpa3y U TeMy IIHChbMa, ¥ TEKCT. Y BEKTOpa ITOMCKa €CTh
OrpaHWYEHHE Ha pa3Mep CJI0Ba, I03TOMY CJIMIIKOM [JIMHHLIE [T0CJIEI0BaTEeIbHOCTHA CUMBOJIOB UTHOPUPYIOTCS.

Brnaropapst koncTpykiuu GENERATED ALWAYS, nosiBuBmIeiics B Bepcuu 12, 3Ha4eHUs B cTosOIe Oy[yT aBTOMaTUIeCKHU
BBIYUCIISITHCS [JIS HOBEIX U U3MEHEHHEIX CTPOK. EMUHCTBEeHHOE orpaHudYeHre — BhIpaxKeHue NOJIKHO UMETh KaTeTOpUio
uamMenuuoctu IMMUTABLE. [Ipyro# TpagUIMOHHEIH CII0CO6 — OGHOBIISATh 3HAYEHUE C ITIOMOIIBI0 TPUTTEDA.

Co3spmaHue 0THeNnbHOro cTonbna s tsvector — Haunbosee abderTuBHOE pelieHre. ENMHCTBEHHbIM MUHYC COCTOUT B TOM,
uTO TPeOyeTCsl MOMOTHUTEIIbHOEe MECTO [JIsT XpaHeHus tsvector.

BMmecTo co3pmaHus cTosbIa MOXKHO ObIII0 OBl Cpa3y IIOCTPOUTH MHAEKC II0 COOTBETCTBYIOIIEMY BhIpazkKeHHI0. B aToM ciyyae
MecCTa Hy2KHO MeHbllle, HO 3¢ ()EeKTUBHOCTD IIOMCKa MOXKeT CTpafaTh U3-3a He0OXOOUMOCTH IIOBTOPHBIX 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-IpeRHEeMYy 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)

[103TOMY CIIeAyIOIIMi Iar — UHAEKCHAs TOAOepKKa.

Me! co3ganumM uunekc Tumna GIN. 9To oGbYHbIM BEIGOP IS TOJTHOTEKCTOBOrO IIOMCKA: HHOEKC UMEEeT CPaBHUTEIIBHO
He6oIbIIoN pa3Mep u obecreunBaeT Goee BRICOKYIO TOYHOCTD ITOMCKa, 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: 20,529 ms

=> \timing off

Timing is off.

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

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

=> 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)

CHauvasa HaXOOsATCS BCe Pe3yIbTaTh, PAaHXKUPYIOTCS, COPTUPYIOTCS, U TOJIBKO ITOoTOM oTOupatorcs 10 nmyumux. Koneuso,
9TO0 HE3(DEKTUBHO.

Takue 3anIpoChl MOXHO YCKOPUTH C moMoipio RUM-uHpgekca.
=> CREATE EXTENSION rum;
CREATE EXTENSION

Wnpekc tuna RUM ycTpoeH Tak ke, Kak GIN, HO OIIONHUTEIPHO XPaHUT HHPOPMAIIHIO O IIO3UNUIX JIeKCeM. ITO
TI03BOJISIET BHIUMCIATH PEJIEBAHTHOCTD (CTEIIEHb COOTBETCTBUS JOKYMEHTA IIOMCKOBOMY 3allPOCy) HEIOCPEACTBEHHO IIPHU
o0xoje HHIOeKca.

=> CREATE INDEX ON mail_messages USING rum(search_vector);
CREATE INDEX
BOT Kak BHITJIIAUT 3alPOC, UCIOJIb3YIOWNY 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;



-> Index Scan using mail messages search vector idxl on mail messages

(4 rows)

QUERY PLAN

Index Cond: (search vector @@ to_tsquery('magic'::text))
Order By: (search vector <=> to tsquery('magic'::text))

=> \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;

2304690
2303834
1847532
1847613
1847429
1834012
1813935
1767721
1595154
1754494
(10 rows)

Time: 7,949 ms
=> \timing off

Timing is off.

subject

[HACKERS] Radix tree for character conversion
[HACKERS] Radix tree for character conversion

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

invalid magic number in log segment

Protecting against unexpected zero-pages: proposal
Proposal for fixing IPC key assignment
Problem of Magic Block in Postgres 8.2

PesynbTat nosyyyaeTcss MTHOBEHHO.

distance
10.471326
10.471326
10.614068
10.6830015
10.6830015
10.769349
10.769349
10.769349
10.880653
10.880653



o)) PROFESSIONAL

Toru Posigres

WHTerpupoBaHHbIM MOTHOTEKCTOBBIN MOUCK 00ecrieurBaeT

aKTya/lbHOCTh Pe3y/IbTaToB
TPaH3aKIJMOHHOCTh

yueT s13bIKOBBIX 0COOeHHOCTeM
(bpa3oBbIii MOKCK
paHKUPOBaHUE Pe3y/bTaToB
VH/IEKCHYO TTOJI€PKKY

[MTouck oxBaThiBaeT J/it00yr0 WH(GOPMAI[HIO, PUBOJUMYIO
K TEKCTOBOMY BU[Y

Bo3Mo)XHa TOHKasi HaCTPOMKa MO/, KOHKPETHbIE HY K/[bI
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o)) PROFESSIONAL

Mpaktuka L) Posigras

1. Ceiiuac 1MoucK B KHIKHOM Mara3uHe paboTaeT TO/ILKO TI0
Ha3BaHWUAM KHUL.
3aMeHHTe ero Ha MOJTHOTEKCTOBBIV MOWCK 10 Ha3BaHUSIM KHUT,
TI0JIHBIM UMeHaM aBTOPOB Y aHHOTALIUSM.
[TpoBepbTe ceslaHHbIe U3MeHeHUsl B IPUIOXKeHUH. Y0eauTech,
YTO IOMCK He 3aBUCHUT OT ()OpMBI CJIOB B 3arpoce.
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1. Jo6asbTe B Tabnuuy books ctonb6eu Tuna tsvector, reHepupyembiii
MO HEOOXOAMMbIM 3HAYEHUSIM. YUTUTE, UTO 3HAYEHMEe tsvector 4OMKHO
3aBUCETb OT IaHHbIX N3 HECKO/IbKUX Tabnu,

MocmoTpuTe Koa hyHKumu public.get catalog u nogymaiite, 4TO HY>XXHO
chenarb, YTobbl 3aMEHNTL CYLLECTBYOLLEee YC/1I0BMe Noucka Ha
MO/THOTEKCTOBOE.

[Ns NpoBepKN HallauTe KHUMKM No 3anpocam «npobnema» n «npobrembl».



student$ psql bookstore2

1. IIOJTHOTEKCTOBBIHA MIOMCK B MPHIOXKEHHUH

IOoGasuM cTonber TUIa tsvector:
=> ALTER TABLE books ADD tsv tsvector;
ALTER TABLE

I7151 morcka HaM TPeOyIOTCsI JaHHbIE HECKOIBKUX Tabnuil, mo3ToMy KOHCTpyKiuss GENERATED ALWAYS He ronuTcs u
TIIPUAETCS BOCIIONIb30BAThCS TPUTTEPOM.

HauneM ¢ GyHKUNH, co3palolnei HeoGXoauMoe 3HaYeHue tsvector:

=> CREATE OR REPLACE FUNCTION build_tsv(
book_id bigint,
title text,
abstract text
)
RETURNS tsvector
AS $$
WITH a(names) AS (
SELECT string_agg(
a.last_name || " ' |]
a.first_name || ' ' ||
coalesce(a.middle_name,'"'),
)
FROM authorships ash
JOIN authors a ON a.author_id = ash.author_id
WHERE ash.book_id = build_tsv.book_id
)
SELECT to_tsvector(
'russian’,
build_tsv.title || ' ' |]
a.names || " ' |]
coalesce(build_tsv.abstract,'")
)
FROM a;
$$ LANGUAGE sql STABLE;

CREATE FUNCTION
MBI BCII0JTb3yeM KOHMDUTYpAIHIo IIOUCKA /I PYCCKOT0 si3bIKa, YTOGH MOKMCK paboTast 6e3 yueTa OKOHYAHMUIA.
Temepb HaMUIIEM TPUTTEPHYIO GYHKIUIO U TPUITEP Ay Tabnuubl books:

=> CREATE OR REPLACE 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

BEFORE INSERT OR UPDATE OF title, additional
ON books

FOR EACH ROW

EXECUTE FUNCTION fill_tsv();

CREATE TRIGGER

Ho u3MeHHUThCS MOKET ¥ UMSI aBTOPA, ¥ COCTAB aBTOPOB KHUTH, ITIO3TOMY TaKkKe TPeOyIOTCSI TPUTTEPH Ha TabmuIlel authors
u authorships.

B ciyyae aBTOpOB Hafo HaWTH BCe 3aTPOHYTHE U3MEHEHNEM KHUTY U OOHOBUTH y HUX tSv:



=> CREATE OR REPLACE 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

BEFORE UPDATE OF first_name, last_name, middle_name
ON authors

FOR EACH ROW

EXECUTE FUNCTION update_authors_tsv();

CREATE TRIGGER

3meck MEL IpefIIoaraeM, YTo IePBUYHBIN KITI0Y HUKOTa He 00HOBNIsgeTcst. O6paTuTe BHUMaHUe, YTO As Tabnuibl books
MBI IBHO yKa3aJIu II0JIsI, Ha KOTopele cpabaTeiBaeT Tpurrep fill tsv, Tak uro Tpurrep He 6ymeT cpabaThiBaTh IUIIHUYN pas.

W pgns aBTOpPCTBA:

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

CREATE FUNCTION

=> CREATE TRIGGER authorships_tsv

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

FOR EACH ROW

EXECUTE FUNCTION update_authorships_tsv();

CREATE TRIGGER

Tenepb 00HOBHMM HOBBIH CTOJGEI] Y BCeX KHHUT. 3Ty onepannio, KOHEYHO, MO2KHO 1 HYZKHO BBIIIOJIHATH IIaKETHO, KakK
paccMaTpHBalIOCh paHee, eCIIi KOJIMYeCTBO CTPOK BEJIUKO.

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

UPDATE 96
HakoHen, 3ameruM ¢yHKIUIO search cond, KkoTopast GopMupyeT yCIOBHUE ITOUCKa:

=> CREATE OR REPLACE FUNCTION public.search_cond(search text)
RETURNS text

AS $$
SELECT CASE
WHEN coalesce(search,'') = '' THEN
'true’
ELSE
format('b.tsv @@ websearch_to_tsquery(''russian'',%L)', search)
END;

$$ LANGUAGE sql IMMUTABLE;

CREATE FUNCTION



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. BoccraHoBuTe 6a3y AAaHHBIX C aDXUBOM PacChI/IOK
13 pe3epBHOU KOIMHH.
MobaBbTe B Tabnumily mail_messages crosbery search_vector
Y 3all0/THUTE ero Tak >Ke, Kak B /[eMOHCTpaLuH.

2. CKO/IBKO JOKYMEHTOB COZIep>KaT OHOBPeMEHHO (hpa3bl
«vacuum full» u «index page»?
CpaBHUTe CKOPOCTh TIOMCKa 6e3 uHAeKca U ¢ UH/IeKCaMu
pasHbix TUMoB (GiST, GIN, RUM).

3. CKOJIbKO JOKYMEHTOB COZEepP’KUT CJIOBO «vacuuming»
VMMEHHO B Takou (opme?

18

2. Co3fgaBaiiTe MHOEKChI N0 OAHOMY W yaansnTe ux cpasy nocsne
3KCrnepuMeHTa nepep cosgaHnem cnegyrouiero, 4tobbl B 3anpoce
rapaHTMPOBaHHO MCMNOb30BasICA HYXHbIA MHOEKC.

3. MNpouye BCero 0TBETUTbL Ha 3TOT BOMNPOC C MOMOLLbLIO PerynsapHbIX
BblpaXxeHuil. Ho, NOCKO/IbKY TeMa NocBsALeHa NoSIHOTEKCTOBOMY MOUCKY,
N3MEHUTE KOHJuurypawmo noncka, yctaHoBUB AN18 JIeKceM Tuna «asciiword»
(K KOTOPbIM OTHOCATCH C/10Ba U3 NATUHCKMX BYKB) C/10Bapb «simple».

[Mocne aToro Heo6xoaMMo nepecosnarb CTos6el search_vector, Tak Kak oH
OyaeT coaepxarb 3Ha4YeHNe, He COOTBETCTBYIOLLUME HOBOW KOHhurypaumw.



1. IToogroToBKa

=> 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

ERROR: relation "public.mail messages" does not exist
ERROR: table "mail messages" does not exist

ERROR: sequence "mail messages id seq" does not exist
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 HHIEKCOB:
=> \timing on
Timing is on.

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



Time: 9191,904 ms (00:09,192)

=> \timing off

Timing is off.

3amnpoc ¢ uagekcoM GiST:

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

=> \timing on

Timing is on.

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

Time: 436,274 ms

=> \timing off

Timing is off.

=> DROP INDEX mm_gist;

DROP INDEX

3anpoc ¢ uegekcom GIN:

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

=> \timing on

Timing is on.

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

Time: 1248,313 ms (00:01,248)
=> \timing off

Timing is off.

=> DROP INDEX mm_gin;

DROP INDEX

3amnpoc ¢ uagekcom RUM:

=> CREATE EXTENSION rum;

CREATE EXTENSION

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

=> \timing on

Timing is on.

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



Time: 20,379 ms

=> \timing off
Timing is off.

=> DROP INDEX mm_rum;
DROP INDEX

CrnenmyeT yYUTEIBATh, YTO CKOPOCTD BBHIIIOJTHEHUS 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 croBa:
=> SELECT to_tsquery('vacuuming');

to tsquery
‘vacuuming'
(1 row)

Ilepecosmaem 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');



