S e DOTNEXT

[TONTHOTEeKCTOBbIU
[TonckK B PostgreSQL

Mcnonb3yemMm B .NET

Anekcen @agees, cTapLln paspaboTumk .NET



O cebe

Anekceun Papees, cTapwmm pa3pab6otumk .NET
KoMnaHwua sibedge, r.-ToMck

Cdepa pearenbHoCTU
Backend-pa3paboTKa

PaboTta c CYB[, onTnMm3auma n
dnarMaHckasa CYB: PostgreSQL, \§

KoHTaKTbI

Email: fadeevas@sibedge.com
https://vk.com/fadeev

& sibedge


https://vk.com/fadeev

YTto 6yaeT HTepecHOoro?

B B/1 eCcTb NO/NIHOTEKCTOBbLIN Nouck (FTS)
BbicTpbIM (MHOEKCHbIN)

[1Ba pa3HbIXx NOAX043

[Tpmepsbl Koga Ha CH#, ORM

boHyc

& sibedge



[Toaxon 1
CneunanbHble TUMNbl AaHHbIX

OnepaTopbl U PyHKUMK FTS

CUHTaKCKC 34alpoCcoB

& sibedge



ba3a

JNOKYMEHT — 3TO eAnHMLA XpaHeHMA B cucteme FTS

Cog,epmwv\oe TEeRCTOBOIO OJIA Ta6/'II/ILI,bl

CoyeTaHne HEeCKOIbKMX NONEN
tsvector — TN gaHHbIX ANA AOKYMEHTA

tsquery — Tmn AaHHbIX 4714 3anpoca

@@ — onepaTop COOTBETCTBMA AOKYyMeHTa 3anpocy (TRUE/FALSE)

& sibedge



HOKYMEHT

XPaHUTCA B BUAE /IeKCem
Jlekcema — dpparmeHT cnosa (6e3 oKoHYaHKA)

VIcKNto4atoTcsa CTON-CN0Ba (KOPOTKME, PAcNpPOCTPaHEHHbIE)

to_tsvector — npeobpa3oBaTb TEKCT B AOKYMEHT

SELECT to _tsvector('russian', 'KoHbepeHuma ana pa3paboTHukoB')

'KOHdepeHy':1 'pa3paboTymnk’:3

& sibedge



3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

& sibedge



3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery('russian', 'pa3paboTyumkn’)

FROM texts

& sibedge



3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery('russian', 'pa3paboTyumkn’)

FROM texts

" TRUE

& sibedge



3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'pa3pab6’)

FROM texts

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'pa3pab6’)

FROM texts

x FALSE

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'paspab6:*')

FROM texts

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'paspab6:*')

FROM texts

" TRUE

[ToUCK No NnoACTpoKe (HayMHaeTcA C...)

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'paspab6:*')

FROM texts

" TRUE

[ToUCK No NnoACTpoKe (HayMHaeTcA C...)

& sibedge
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3anpoc
et [searchwvector

MpwuseT, pa3pabbl '‘npuset':1 'pa3pab':2
E Pa3BpaT u yxac '‘pa3Bpat’:1 'y»kac':3
B KoHdbepeHuma ana pa3pabotymkos 'KoHpepeHy,':1 'pa3paboTunk':3

SELECT text FROM sl
WHERE search_vector @@ to_tsquery( 'russian', 'pa3pa6:*")
ORDER BY search_vector @@ to tsquery('russian’, 'pa3zpabotumk’) DESC

& sibedge
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3anpoc
et [searchwvector

MpwuBeT, pa3pabbl 'npuset':1 'pa3pab’:2
E Pa3BpaT u yxac '‘pa3Bpat:1 'yxkac':3
B KoHdbepeHuma ana pa3pabotymkos 'KoHpepeHy,':1 'pa3paboTunk':3

SELECT text FROM sl
WHERE search_vector @@ to_tsquery( 'russian', 'pa3pa6:*")
ORDER BY search_vector @@ to tsquery('russian’, 'pa3zpabotumk’) DESC

KoHpepeHUuns ana pa3paboTymkoBs

NpuBeT, pa3pabsbl

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery('russian', 'paspabotuuku | pesonce')

FROM texts

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery('russian', 'paspabotuuku | pesonce')

FROM texts

" TRUE

& sibedge

18



3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( 'russian', 'pa3paboTtymkm & pesonch’)

FROM texts

x FALSE

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ to_tsquery( russian', 'pa3pabotymkm & pesonch’)

FROM texts

JKBUBANEHTHO:

SELECT
search_vector @@ plainto_tsquery( 'russian’', 'pa3paboTymku ageBonco ')

FROM texts

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ plainto_tsquery( ' russian’, 'pa3paboTynmkm Ha KoHbepeHUuAX')

FROM texts

& sibedge
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3anpoc
Jtet |searchwector

. KoHdepeHuma ana paspabotymkos 'KoHpepeHy,:1 'pa3paboTunk':3

SELECT
search_vector @@ plainto_tsquery( ' russian’, 'pa3paboTynmkm Ha KoHbepeHUuAX')

FROM texts

" TRUE

& sibedge
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Tabnmua ¢ TeKCTOM

[1aHHbIe: U3 3NEeKTPOHHbIX KHUT (1 B ¢ HebonbwmnMm)

CREATE TABLE paragraph

(
id integer PRIMARY KEY NOT NULL,

book id integer NOT NULL,
content text NOT NULL

& sibedge
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Tabnmua ¢ TeKCTOM

[1aHHbIe: U3 3NEeKTPOHHbIX KHUT (1 B c HeboabLnMm)

CREATE TABLE paragraph

(
id integer PRIMARY KEY NOT NULL,

book id integer NOT NULL,
content text NOT NULL

[ne Tyt tsvector?

& sibedge
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Tabnumua c tsvector

Bblumcnaemoin ctonbel

CREATE TABLE paragraph

(
id integer PRIMARY KEY NOT NULL,

book _id integer NOT NULL,

content text NOT NULL,

search_vector tsvector GENERATED ALWAYS AS
(to_tsvector('russian', content)) STORED

[Tone aBTOMaTnyeckn cosaaetca npu INSERT
n meHaetca npn UPDATE

& sibedge
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MHOeKC

CREATE INDEX ON paragraph USING gin (search _vector);

& sibedge
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FTS nounck

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(*) FROM paragraph
WHERE search_vector @@ to_ tsquery('russian’,

count: 4385
bes nHaekca C nHageKkcom
450-500 mcC 5-6 MC

& sibedge

‘cobaka');
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FTS nounck

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(*) FROM paragraph
WHERE search_vector @@ to_ tsquery('russian’,

count: 6
bes nHaekca C nHageKkcom
450-500 mcC 0.15-0.2 mc

x3000

& sibedge

'TeneBusop');
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& sibedge
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MHpoeKkcbl GIN n GIST

GIN:

[Tonck paboTaeT bbICTpee

®pa30BbIM MOUCK,
PaHXMPOBaHME

& sibedge

GiST:
bbicTpee onepaunm obHOBAEHMA

KoMmnaKkTHee
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MHpoeKkcbl GIN n GIST

GIN:

[Tonck paboTaeT bbICTpee

®pa30BbIM MOUCK,
PaHXMPOBaHME

[1o ymondaHuto ncnonbsyem GIN

& sibedge

GiST:

bbicTpee onepaunm obHOBAEHMA

KoMmnaKkTHee

31



EF Core

KoHpurypmpoBaHme

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)

{

var dataSourceBuilder = new NpgsqlSlimDataSourceBuilder( _connectionString);
dataSourceBuilder.EnableFullTextSearch();

var dataSource = dataSourceBuilder.Build();
optionsBuilder.UseNpgsqgl(dataSource);

& sibedge

32



EF Core

var matched = await db.Paragraphs
.Where(x => x.SearchVector.Matches(

EF.Functions.PlainToTsQuery("russian", "kowka ¢ cobakon")))

.ToListAsync();

SELECT p.id, p.book id, p.content, p.search_vector
FROM paragraph AS p
WHERE p.search_vector @@ plainto tsquery('russian’,

& sibedge

'Kowka ¢ cobakown')
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LINQ to DB

HeT dyHKUMM 1 onepaTopoB FTS 13 Kopobku

[Mnwem paclmpeHms

& sibedge
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LINQ to DB - Vi1

[Sgl.Expression("{0} @@ {1}", ServerSideOnly = true, PreferServerSide = true)]

public static bool Matches(this NpgsqlTsVector , NpgsqlTsQuery )
=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

[Sgl.Function("plainto_tsquery", ServerSideOnly = true)]
public static NpgsqlTsQuery PlainToTsQuery([SqlQueryDependent] string ,
[SqlQueryDependent] string )
=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

var matched = await db.Paragraphs
.Where(x => x.SearchVector.Matches(
NpgsqlFullTextExtensions.PlainToTsQuery("russian”, "kowka c cobakon")))

.ToListAsync();

& sibedge 35



LINQ to DB - Vi1

var matched = await db.Paragraphs
.Where(x => x.SearchVector.Matches(
NpgsqlFullTextExtensions.PlainToTsQuery("russian"”, "kowka c cobakon")))
.ToListAsync();

SELECT x.id, x.book id, x.content, x.search_vector
FROM paragraph x
WHERE x.search _vector @@ plainto_tsquery('russian', 'kowka c cobakon')

& sibedge
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LINQ to DB - v2

[Sgl.Expression("{0} @@ plainto_tsquery({1}, {2})", ServerSideOnly = true)]
public static bool MatchPlain(this NpgsqglTsVector vector, string lang, string query)

=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

var matched = await db.Paragraphs
.Where(x => x.SearchVector.MatchPlain("russian", "kowka c cobakoin"))

.ToListAsync();

& sibedge 37



LINQ to DB - Vv3

[Sql.Expression("{0} @@ plainto tsquery('russian’', {1})", ServerSideOnly = true)]
public static bool MatchPlainRus(this NpgsqlTsVector vector, string query)
=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

var matched = await db.Paragraphs
Where(x => x.SearchVector.MatchPlainRus("kowka c cobakon"))

.ToListAsync();

& sibedge
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[Tonck ppas

BaxkeH MNOPAAOK CJ/10B

phraseto_tsquery — dyHKUMA, y4UTbIBAOLW,AA MOPSAA0K CNOB

<2>—0nepaTop PacCTOAHMUA MeXKay C10BaMMU

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

SELECT
search_vector @@ plainto_tsquery( ' russian’, 'kKoHbepeHuusa gna paspaboTyuka')

FROM texts

" TRUE

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

SELECT
search_vector @@ phraseto_tsquery( 'russian’', 'koHbepeHuua pna paspaborymka')

FROM texts

x FALSE

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

SELECT
search_vector @@ phraseto_tsquery( 'russian’,
'KOHpepeHUMA ANA KpyToro paspaborymka')

FROM texts

" TRUE

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

SELECT
search_vector @@ phraseto_tsquery( 'russian’,
'KOHpepeHUMa npo KpyToro paspaborymka')

FROM texts

" TRUE

& sibedge

43



EF Core

var matched = await db.Paragraphs
.Where(x => x.SearchVector.Matches(EF.Functions.PhraseToTsQuery("russian",
"KoHpepeHUMsa ana KpyToro paspabortyuka")))
.ToListAsync();

SELECT * FROM paragraph AS p
WHERE p.search _vector @@ phraseto_tsquery( ' russian’,
' KOHpepeHUns onAa KpyToro paspaborymka')

& sibedge
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LINQ to DB

[Sql.Expression("{0} @@ phraseto_tsquery('russian', {1})", ServerSideOnly = true)]
public static bool MatchPhraseRus(this NpgsqlTsVector vector, string query)
=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

var matched = await db.Paragraphs
.Where(x => x.SearchVector.MatchPhraseRus("kKoHpepeHuMa ana kKpyToro paspaboTyuka"))

.ToListAsync();

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

Nwem:

KoH®epeHUMs Ans [...] pa3paboTymKa

& sibedge
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3anpoc
 Jtet.  searchwvector

. KoHdepeHUMA ana KpyTbix pa3pabotynkoB 'KoHPepeHu':1 'KpyT':3 'pa3paboTumnk’:4

SELECT
search_vector @@ to_tsquery('russian’,
'KoHpepeHUMa <3> pa3pabotuyuka')

FROM texts

" TRUE

& sibedge
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EF Core

var matched = await db.Paragraphs
.Where(x => x.SearchVector.Matches(EF.Functions.ToTsQuery("russian",
"KOHpepeHuMsa <3> paspaboTymka")))
.ToListAsync();

SELECT *
FROM paragraph AS p
WHERE p.search_vector @@ to_tsquery('russian’,
' KOHPepeHumna <3> paspaboTyuka')

& sibedge
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LINQ to DB

[Sgl.Expression("{@} @@ to_tsquery('russian', {1} || ' <{2}> ' || {3}D)",
ServerSideOnly = true)]

public static bool MatchPhraseDistanceRus(this NpgsqlTsVector , string
int , string )

=> throw new InvalidOperationException("Tonbko gna TpaHcnauum B SQL.");

var matched = await db.Paragraphs
.Where(x => x.SearchVector
.MatchPhraseDistanceRus("koHpepeHuma", 3, "pa3paboTumka"))

.ToListAsync();

SELECT * FROM paragraph x
WHERE x.search_vector @@ to_tsquery('russian’,
'koHpepenumna' || ' <3> ' || 'paspaboTunka')

& sibedge
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AnbTepHAaTUBHbIE C1OBapw

[ToucK c YepenoBaHMEM rNacHbIX (KameHb/KaMHN)

[Moanepxka Ispell (Hanpnmep hunspell-ru)

& sibedge
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YcTtaHoBKa cnoBapsa hunspell-ru

CREATE TEXT SEARCH DICTIONARY russian_hunspell (
TEMPLATE = ispell,
DictFile = ru_ru_aot,
AffFile = ru_ru_aot,
Stopwords = russian);

CREATE TEXT SEARCH CONFIGURATION public.russian_hunspell (
COPY = pg catalog.russian);

ALTER TEXT SEARCH CONFIGURATION russian_hunspell;

ALTER MAPPING REPLACE russian_stem WITH russian_hunspell;

& sibedge
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3anpoc
Jtet |searchwector

. Bpema cobnpatb KaMHM '‘Bpem':1 'kKamHn':3 '‘cobupa’:2

SELECT
search_vector @@ to_tsquery('russian hunspell', 'kameHb')

FROM texts

" TRUE

& sibedge
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AnbTepHAaTUBHbIE C1OBapw

[lopaepKa CUHOHMMOB

TekcToBbIN GOPMAT C/IOBAPEN

NI nomoxkeT!

& sibedge
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PaH)XXupoBaHue

Bo3MOMKHOCTb 3a1aBaTh pa3Hble Beca cnosam (4 Beca: A, B, C, D)

OyHKUMA ts_rank _cd — cumTaeT pernTUHI COOTBETCTBMA 3anpocy

MOXHO ABHO 33/1aBaTb Beca A1 NOMUCKaA

& sibedge
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[TpMep: oaHHbIe TOBapa

XpaHUM B 0OAHOM rnone tsvector:

A — Ha3BaHMe
B — onmncaHune

C — pgon. nHpopmaums

& sibedge
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[TpMep: oaHHbIe TOBapa

CREATE TABLE good
(
id integer PRIMARY KEY NOT NULL,
name text NOT NULL,
description text NOT NULL,
additional text,
search_vector tsvector GENERATED ALWAYS AS (
setweight(to_tsvector('russian', name), 'A') ||
setweight(to tsvector('russian', description), 'B')
setweight(to tsvector('russian', coalesce(additional,
) STORED

& sibedge

| |
1))

')
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[TOUCK C paH)XnpoBaHMeEM

SELECT *, ts_rank _cd(search_vector, query) AS rank

FROM good,
plainto_tsquery('russian', 'BaTa MuHepanbHaa orHeynopHaa') AS query

WHERE query @@ search_vector
ORDER BY rank DESC

& sibedge
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EF Core

var searchTerm = "BaTa MUHepanbHaa OrHeynopHasa";

var matched = await db.Goods
Where(x => x.SearchVector.Matches(EF.Functions
.PlainToTsQuery("russian"”, searchTerm)))
.OrderByDescending(d =>
d.SearchVector.Rank(EF.Functions.PlainToTsQuery("russian", searchTerm)))
.ToListAsync();

& sibedge
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AdBHO 3apaeM Beca as19 Nounucka

SELECT * FROM good
WHERE search vector @@ to_tsquery('russian', 'orHeynopHaa:A")

'orHeynopHan:A' — MCKaTb TO/IbKO B HAa3BaHUM

'orHeynopHana:AB' — nckaTb B Ha3BaHWM U ONUCAHNM

& sibedge
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LINQ to DB

[Sgl.Expression("{0} @@ to_tsquery('russian', {1} || ":' || {2})", ServerSideOnly = true)]
public static bool MatchWeighedRus(this NpgsqglTsVector , string , string
=> throw new InvalidOperationException("Tonbko gna TpaHcnsuum B SQL.");

var matched = await db.Goods
.Where(x => x.SearchVector.MatchWeighedRus("orHeynopxHaa"™, "AB"))
.ToListAsync();

& sibedge

)
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[MpuMep: TpaH3aKUUUN MapKeTnienca

good
lid  Jname  descripton  |additional |price _
KHura 'BoiHa n PomaH J1. Tonctoro 'BoiHa n mup', n3natenbCcTBo
28374831 mup' ACT, 2018r. Teepabit nepenneT 500
Hapge»<Hbii
98457853 HoyTbyK Pro 16 I'b O3Y, 512 I'b SSD, cepebpucTtbin npopasel, 45000
. 29845754 HaywHuKku Wireless ®PyHKUMA WymonoaasnieHus, benble 3000
good transaction
lmm
. 1000001 28374831 1000 2026-09-15 10:30:00+03
. 1000002 28908682 1 15000 2026-09-16 14:20:00+03
. 1000003 98457853 1 45000 2026-09-17 09:15:00+03
. 1000004 29845754 3 9000 2026-09-18 16:45:00+03

& sibedge
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[Mooxon 1 (tsvector) - utorun

[MOKMM MOJTHOTEKCTOBbLIM MOUCK

TpebyeTca nopor Bxoa

TpebyeTtcsa nogaeprkka Ha ctopoHe ORM

& sibedge
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[Tooxon 2
[TpnBbIYHAA KOHCTPYKLUMA:

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE 'Jcobax’%’

& sibedge

°
J
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[Tooxon 2
[TpnBbIYHAA KOHCTPYKLUMA:

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE 'Jcobax’%';

MoxeT 1 ObITb UHAEKCHBbIM?

& sibedge
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TpurpamMmmMmbli

CREATE EXTENSION pg trgm;

& sibedge
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Tpurpammbl

[TocTpounTtb nHAeKc GIN:

CREATE INDEX ON paragraph
USING gin (content gin_trgm ops);

& sibedge
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '%cobaxk’%’;

bes nHaekca C nHageKkcom
2.5-3 c 30-80 mMmc
x80

& sibedge
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '%cobaxk’%’;

[ToncK no NoACTPOKeE

& sibedge
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '%cobaxk’%’;

B nOKymeHTE: Niem

cobaku cobaka

& sibedge

X
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '7%...%";

B nOKymeHTE: Niem

JKCNnpe3naeHT npe3nageHT

& sibedge
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '7%...%";

B nOKymeHTE: Niem
dKCNpe3naeHT npe3naeHT
Hexopolnm XOpOoLWnNm

& sibedge
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[Tonck LIKE

B tabanue ~ 1.1 MAH CTPOK

SELECT COUNT(1) FROM paragraph
WHERE content ILIKE '%cobaxk’%’;

[ToncK no NoACTPOKeE

MOXHO YCKOPUTb HE MEHAA KO/

& sibedge
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EF Core

var matched = await db.Paragraphs
.Where(x => EF.Functions.ILike(x.Content, "%cobak%"))
.ToListAsync();

& sibedge
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LINQ to DB

[Sgl.Expression(" ({0} ILIKE '%' || {1} || '%')", ServerSideOnly = true)]
public static bool ILike(this string column, string pattern)
=> throw new InvalidOperationException("Tonbko ana TpaHcnauum B SQL.");

var matched = await db.Paragraphs
.Where(x => x.Content.ILike("cobak"))

.ToListAsync();

& sibedge
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O6bem

B tabanue ~ 1.1 MAH CTPOK

Pasmep Tabanupbl
565 MB

& sibedge

Pasmep nHaekca tsvector
86 MB

Pasmep MHAEKCA TPUTPaMM
279 MB

Pazmep PK
24 MB
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[Tonck ppas3 - cpaBHEHUE NoaxonoB

EXPLAIN ANALYZE
SELECT * FROM paragraph

WHERE search vector @@ to_tsquery('russian’, 'kowka <2> cobakoiu');
-- "Execution Time: 1.689 ms"

EXPLAIN ANALYZE
SELECT * FROM paragraph

WHERE content ILIKE '%kowka ¢ cobakon’'
--"Execution Time: 32.654 ms"

& sibedge
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[Tonck dpa3bl NO NOACTPOKE

EXPLAIN ANALYZE
SELECT * FROM

(SELECT * FROM paragraph
WHERE search _vector @@ phraseto tsquery('russian’, ‘kowka c cobakoin')) s

WHERE content ILIKE '%kowka c cobakoun’s';
--"Execution Time: 4.678 ms"

& sibedge

77



[Mooxon 2 (Tpurpammbl) - UTOMU
[Tonck No NnoAcTpoke (HegonoAHOTEKCTOBLIN)

MeaneHHee, yem tsvector/tsquery

Bonblue pasmep nHaeKca

Mpouwe ans pa3paboTKu
[TPMMEHMMO K CTapOMy Koay

He 3aBUCUT OT A3blKka (N0Kann)

& sibedge
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HeueTkuun nouck (k-NN)

PacwupeHne pg_trgm

,D,J'IFI CTPOKOBbIX TUTMOB

SELECT 'nocaautb’' <=> 'nmoacaguTb’
0.416

SELECT 'Ttponnb' <=->» 'koponeBa'

0.933

& sibedge
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[[og Ha3a4 340ecb

k-NN a8 reoaaHHbIX

Nnn Kak HanTm BanxKanwmm bap
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[Tonck c onedyaTkamMm (k-NN)

SELECT author, author <-> 'Toncteim’ as dist FROM book
ORDER BY dist
LIMIT 5;

& sibedge
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[Tonck c onedyaTkamMm (k-NN)

SELECT author, author <-> 'Toncteim' as dist FROM book
ORDER BY dist
LIMIT 5;

JleB Hnkonaesuy Toncromn 0.807692

E Anekcen Hukonaesny Toncton 0.833333
E] Tomac Man 0.882353
I Tomac rapau 0.888889
B AHTONOIrUA 0.941177

& sibedge



[Tonck c onedyaTkamMm (k-NN)

SELECT author, author <-> 'Hukonaesm4' as dist FROM book
ORDER BY dist
LIMIT 9;

B8 /les Hukonaesuy ToncToi

n Anekcen Hukonaesny Toncrton

B Hukonan Bacunbeswnu [oronb

n Hukonan Anekceesuy Hekpacos

E Hukonan CemeHoBuy Jleckos

n Hukonan aBpunosuy YepHbileBCKUM

. AnekcaHgp CepreeBud pnboenos; AnekcaHap Bacunbesny CyxoBo-KobbiauH;
YAl AnekcaHap Hukonaesny OCTPOBCKUM

! Amuntpuin AHgpeesny dypmaHoB; AnekcaHgp Cepadpmmosuny Cepadnmosny;

Hukonan Anekceesny OCTPOBCKUMA

n Apam MwuuKesnu

& sibedge

0.521739
0.592593
0.678571
0.689655
0.714286
0.771429

0.84507

0.863636
0.863636
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LINQ to DB

[Sgl.Expression("{0} <-> {1}", ServerSideOnly = true)]
public static double WordDistance(string s1, string s2) =>
throw new InvalidOperationException("Tonbko ana TpaHcnAauum B SQL.")

var matched = await db.Books
.Select(x => new

{

Data = X,
Distance = FullTextExtensions.WordDistance(x.Author, "ToncTtbin")
})
.OrderBy(x => x.Distance)
.Take(10)
.ToListAsync();

& sibedge
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MHpekc GIST

B Tabanue ~ 1 MAH CTPOK

CREATE INDEX ON items
USING gist (name gist trgm ops);

bes nHaekca C nHageKkcom
2.5-4 c 3-60 mc

& sibedge
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Postgres FTS vs Open/Elastic Search

Postgres — 6a3oBbIn pyHKUMOHAA, Elastic Search — moLlHble BO3MOXKHOCTH:

[Tonck ¢ppas
HeyéTkmm nomck
PaHX»XMpoBaHMe

A3blKOBaA NOAAEPKKA

Open/Elastic Search — BCTpoeHHbIM WapAnNHT

& sibedge
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Postgres FTS

OcHoBHOW 6a30BbINM PYHKLIMOHA
100% aKTyanbHOCTb AaHHbIX - ACID

He TpebyeT 40NONHUTENbHOM MHOPACTPYKTYPbI

& sibedge
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Postgres FTS

Koraa ncno/sib3oBaTh:
[1aHHble DoNblWME, HO HE OFTPOMHbIE

Ba30BbIX BO3MOXKHOCTEMN AOCTAdTOYHO

& sibedge
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[Tone3Hoe

FTS B Postgres:
He 3ameHuT Elastic Search, HO Toye KnacCHbIn

tsvector, tsquery:
TMOKMIM NONHOTEKCTOBbLIM MOUCK
[Tonck ppa3s, paHKMPOBaHMNE, A3bIKK

Tpurpammel, ILike:
MaKcrMManbHO NMPOCTO
J1erko yCKOpPUTb, He Tporasa Koa,

Tpurpammol, kK-NN:
HeyeTkunM Nouck (onevyaTku)

& sibedge
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CcblNnKwu

[lokymeHTauma PostgreSQL Ha pycckom

https://postgrespro.ru/docs

MOW KOHTaKTblI
fadeevas@sibedge.com
https://vk.com/fadeev

& sibedge
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