YPOK FTEOTPAPUU ANT
JAVA-PA3PABOTHUKA.
[EOTPAPUA U JAVA B
OAHOM YANUHUKE.

CTOBb AQMK ECAM NPOTYAMUBAA TEOTPAPUIO, O OKA3AAOCH, YTO HE 3HAELLIb TEOAE3MIO.






KMCAOB [laBeA

PaOoTaO B KOMMAHUM AOMKAMK.
OKOAO 6 AET B pa3paboTKe.
AIOOAID DOABLLIOU TEHHUC

Mrpato HO HECKOABKMX MY3bIKOAbHbIX
MHCTPYMEHTAX

B cBODOAHOE BpEMA NPEMNOAALD JavA.




O 4yem byAeEM PA3roBAPUBATHS




4yero sce o0ObIHHO HOYMHOETCHe
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21, npmeeTt! 9 Bce NprMaAyMaA. Tenepb HALLA
CHMCTEMA DYAET YMETb XPAHMTb TOYKM, KOTOPbIE
OOO3HAYAOT MECTOMOAOXKEHME AQPBKOB HALLEN
CETM U YMETb CYUTATb PACCTOAHME MEXKAY
HMUMM, A TAKXKE MOKA3bIBATb OAMXKAMLLIMKN AQPEK K
HaLLemy kKameHnty!ll Bce noHdrHoe Cnacmbol
OTAMYHO! HOAO K 3QBTPALLUHEMY YTPY BbIKOTUTb
HOBbIM QOYHKLIMOHAOA B Mpoalll
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Pa3bmMpaemcsa B HeM AEAO.

3eMAd umeet opPMY MOAODHYIO LLAPY U EBKAMAOBO rEOMETPUA, KOTOP AT OTAMYHO
NPOKATLIBOAQ HO MAOCKOCTU, 3AECH HE PADOTAET, ad Teopema lNMmdoaropa BOOOLLLE BbILLIAC
M3 4arq.
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3eMAd umeet opPMY MOAODHYIO LLAPY U EBKAMAOBO rEOMETPUA, KOTOP AT OTAMYHO

NPOKATLIBAAQ HO MAOCKOCTH, 3AECH HE paboTaeT, a Teopemda MNndparopa BOOOLLLE BbILLIAC
13 4aTa.

Kapta — 3710 NAOCKA4 NPOEKUMI 3EMHOTO LLUAPA. TOKMX MNPOEKLMM CYLLLECTBYET HECKOABLKO,
HAMNPUMEP, NPoeKUMI MepKkaTopa 1 npoekuma [aycca-Kptorepa.



Pa3bmMpaemcsa B HeM AEAO.

3eMAd umeet opPMY MOAODHYIO LLAPY U EBKAMAOBO rEOMETPUA, KOTOP AT OTAMYHO

NPOKATLIBAAQ HO MAOCKOCTH, 3AECH HE paboTaeT, a Teopemda MNndparopa BOOOLLLE BbILLIAC
13 4aTa.

Kapta — 3710 NAOCKA4 NPOEKUMI 3EMHOTO LLUAPA. TOKMX MNPOEKLMM CYLLLECTBYET HECKOABLKO,
HAMNPUMEP, NPoeKUMI MepKkaTopa 1 npoekuma [aycca-Kptorepa.

HaLmmm KOOPAMHATAMM ObIAM LLIMPOTA U AOATOTQ.
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CUCTEMbI KOOPAUHAT B rE0AE3MM

¢ DAAUMNCOUMAQAbHbIE(Iat, lon, att)



CUCTEMbI KOOPAUHAT B rE0AE3MM

¢ DAAUMNCOUMAQAbHbIE(Iat, lon, att)

* [1PIMOYTrOAbHbIE
« [lpocTpaHcTBEHHbIE (X, Y, Z)
* [lanockme(X, Y)
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MUHYTKO TEOP UM

* PedoepeHLU-3AAMMICOUA
* SRID
« EPSG

e [IpoeKkUMM

* POCTPOBLIE U BEKTOPHbIE AQHHbLIE




YTOo HaYeT Javae

Koraa oyaert
NPO MEHA?
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4TO Y HOC €CTb¢

o JTS

« Geolaftte-geom
« Hibernate Spatial
« Geotools
« GeoServer




4TO Y HOC €CTb¢

e JIS

« Geolaftte-geom

e Hiberna

e Spaftial

« Geotoo

S

« GeoServer
« Apahe SIS




4TO Y HOC €CTb¢

o JTS

» Geolaftfe-geom

« Hibernate Spatial a! W l !
« Geotools

° GeOServer CHOOSE YOUR WEAPON

 Apahe SIS
V'

N




[ A€ XPAHMM?

o PostGIS
* Oracle Spatial

il




A€ eLLe MOXHO©C

¢ H2 * Microsoft SQL Server
« Redis * [BM Db2

« Tarantool  Neo4

« MySQL * RethinkDB

« AllegroGraph  ArangoDB

o GeoMesao

'\

 O—



Hamnboaee 4acTble 3aAQ4YMe
 HAUTM PACCTOIHNE MEXKAY TOHKOMM
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 HAUTM PACCTOIHNE MEXKAY TOHKOMM

* BbIACHUTL NPUHAAAEXUT AU TOYKO
MHOTOYTOAbHUKY (MOAUTOHY) MAM
BbIOPATb BCE TOYKM BHYTPU HEKOTOPOIO

NOOCTPAHCTBA

D,




Hamnboaee 4acTble 3aAQ4YMe
 HAUTM PACCTOIHNE MEXKAY TOHKOMM

BbIACHUTb MPUHAAAEXUT AU TOYKO
MHOTOYTOAbHUKY (MOAUTOHY) MAM

BbIOPATb BCE TOYKM BHYTPU HEKOTOPOIO
NPOCTPOAHCTBO

HaMTU BCE& MHOTOYTOAbHMKM, KOTopble&
COAEPXKAT TOYKY

D,



3aA040 |
PACCTOAHME MEXKAY TOYKAMM

o JTS

« Geolaftte-geom
« Hibernate Spatial
« SpringData

o PostGIS




30BMCUMMOCTU

implementation("org.springframework.boot:spring-boot-starter-data-jpa")
implementation("org.springframework.boot:spring-boot-starter-web")
implementation("com.fasterxml.jackson.module:jackson-module-kotlin")
implementation("org.jetbrains.kotlin:kotlin-reflect")
implementation("org.jetbrains.kotlin:kotlin-stdlib-jdk8")
implementation("org.liquibase:liquibase-core")

implementation( "org.hibernate:hibernate-spatial:5.4.30.Final")
testImplementation("org.springframework.boot:spring-boot-starter-test")
testImplementation("org.testcontainers:junit-jupiter")
testImplementation
("org.testcontainers:testcontainers:%testContainersVersion")
testImplementation
("org.testcontainers:postgresql:$testContainersVersion")
testImplementation("io.mockk:mockk:1.9.1")




YML-GoaiiA

spring:
datasource:
url: jdbc:tc:postgis:9.6.8-2.5://1localhost/jpa-spatial
username: portal
password: uhSBTvdHCnS7pyUgOTDX
driver-class-name: org.testcontainers.jdbc.ContainerDatabaseDriver
hikari:
driver-class-name: org.testcontainers.jdbc.ContainerDatabaseDriver
jpa.properties.hibernate:
show-sql: true
format sql: true
jdbc.lob.non_contextual creation: true
dialect: org.hibernate.spatial.dialect.postgis.PostgisDialect




CYLLHOCTb

@Entity

@Table(name = "shop")

open class Shop {
// Kakue-TO nons u MeToAbl
@Column(columnDefinition = "geometry", nullable = false)
val position: Point

}

MOXHO

import org.geolatte.geom.Point - C onpeaeneHHbIMM TaHUAMMU
import org.locationtech.jts.geom.Point - nNpoCTO M MNMOHATHO

Henb34
import org.springframework.data.geo.Point - Knacc HyXeH He AnA
3TOro.




TAOAMLLO

CREATE TABLE shop
(

id BIGINT NOT NULL PRIMARY KEY,
name VARCHAR,
address VARCHAR,
working hours VARCHAR,
position geometry (POINT, 4326) NOT NULL
) ;
MoXHO :
geometry

geography - npu pabote ¢ postGIS, hibernate noaaepxmBaeT paboTy C 3TUM TUMNOM.

HO BaXHO MOMHWUTbL, MNPO pPa3HUULY reomMeTpunm U reorpauu.
B obwem cnyuyae, npum ucnonb3oBaHUM jpql, He CTOUT TakK AenaThb.




Geometry vs Geography
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Geometry vs Geography

OcHoBa aAAg TMNA Geography — cdoepa. Kpatiamiumm nytb MEXAY ABYMS TOYKAMM HA
cdpepe — Ayra. KoopAamHATLI — LLUMPOTA 1 AOATOTQ.

OcHOBA AAg TMNA Geometry - MAOCKOCTb. KpATYAMLLMM MYTb MEXAY ABYMS TOYKAMM HO
MNAOCKOCTM — MNpamad. KoopanHATbl AAA 4326 - LLUMPOTA U AOATOTA, EAUHULA M3MEPEHMS
[PAAYCbI. AAF MOACHETA PACCTOAHMS (KAK HO Cdpepen MCMOAb3YIOTCA MAT.
NPeoBbpPA30BAHMA. B CAyHAE, KOTAQ HET MPOCTPAHCTBEHHOM MPUBA3KM — 3TO TUIM, KOTOPbIU
pabotaeTt C 0OblYHOM EBKAMAOBOM TEOMETPMEMN.

PYHKLIMM KOTOPbLIE YMEIOT paBOTATL C geography meHsLLe.
PaAccTogaHMa C KOTOPbIMKM PADOTAET geography — 310 Cpa3y METPbl, QYTbl U NpoYme
MNOHSATHbIE BEAMYMHBI.

PYHKLMM AAS geometry MHOTO.
BeAM4YMHbI BO3BPALLLAOTCH B EAMHULIAX, C KOTOPbIMKM pABOTAET Npoekumd(Hanpumep,
PAAMQAHbI, TOAAYCbI U T.A.)




KoHopour

@Configuration
class BeansConfig {
@Bean
fun geometryFactory() = GeometryFactory(PrecisionModel (), SRID)

companion object {
private const val SRID = 4326

}




Y t_dist here —
PEeno3nTOPUIA ot e e e

@Repository B METPAX.
interface ShopRepository : JpaRepository<Shop, Long> {
@Query (
value = "select s.id, " +

"s.name, " +
"s.address, " +
"s.working_ hours, " +
"round(" +
"cast(st distancesphere(position, :point) as numeric), 2) as distance, " +

"s.lat, s.lon from shop s order by distance",
nativeQuery = true

)
fun findAllShopsOrderedByDistance(@Param("point") point: Point): List<ShopProjection>




3ANOAHIEM OQA3Y TECTOBLIMM
AQHHbIMM

INSERT INTO SHOP(id, name, address, working hours, position)
VALUES (1, 'llunoBein men Wnvuua', 'r. MockBa, KpacHas nnowadb',
'"MH - Mt: 9:00 - 21:00 C6, BC - BbIXOHble AHW
st setsrid(st makepoint(37.6211812, 55.7538337), 4326));

INSERT INTO SHOP(id, name, address, working hours, position)
VALUES (2, 'XonoaHbin xonoa', 'r. CaHKT - [eTepbypr, JBopuoBas nnowaab',
'"MH - Mt: 9:00 - 21:00 C6, BC - BbIXOHble AHWU

St setsrid(st makepoint(30.315212, 59.938879), 4326));

.M KaKne-10 ele TOUKH




Tectmpyem

3aA0EM TOYKY OTHOCUTEABHO KOTOPOM DYAEM CHUTATb PACCTOAHUNE
val pointfToOrderFrom = geometryFactory.createPoint(Coordinate(37.6211812, 55.7538337))
3anyCKAeM HALL METOA

shopRepository.findShopsOrderedByDistance(pointToOrderFrom)

[TOAYYEHHbIN PEIYABLTAT:
Auniosbit mea Nabmya = 0.0 MeTpOB OT MICXOAHOM TOYKM
XOAOAHbBIN XOAOA = 634495.16 METPOB OT MUCXOAHOM TOYKM




JPQL MOXHO

@Query("select shop from Shop shop order by distance(:point, shop.position)")
fun findShopsOrderedByDistance(@Param("point") point: Point): List<Shop>

AAg reomeTpun npm padote ¢ SRID 4326 doyHKuMa distance cYMTaeT pACCTOIHME B TPAAYCAX MO
QHAAOTMM C DYHKUMEN st_distance y postgis npu Tex xxe BBOAHbIX.




Hibernate Spatial functions

int dimension(Geometry)

String geometrytype(Geometry)

int srid(Geometry)

Geometry envelope(Geometry)

String astext(Geometry)

byte[] asbinary(Geometry)

boolean isempty(Geometry)

boolean issimple(Geometry)

Geometry boundary(Geometry)
boolean equals(Geometry, Geometry)
boolean disjoint(Geometry, Geometry)
boolean intersects(Geometry, Geometry)
boolean touches(Geometry, Geometry)

AN AOOUTEAEUN NOAPODHOCTEM €CTb AOKYMEHTALLMS:
hittp://www.hibernatespatial.org/documentation/03-dialects/0O1-overview/

boolean crosses(Geometry, Geometry)
boolean within(Geometry, Geometry)

boolean contains(Geometry, Geometry)
boolean overlaps(Geometry, Geometry)
boolean relate(Geometry, Geometry, String)
double distance(Geometry, Geometry)
Geometry buffer(Geometry, double)

Geometry convexhull(Geometry)

Geometry intersection(Geometry, Geometry)
Geometry geomunion(Geometry, Geometry)
Geometry difference(Geometry, Geometry)
Geometry symdifference(Geometry, Geometry)
boolean dwithin(Geometry, Geometry, double)
Geometry transform(Geometry, int)

Geometry extent(Geometry)




PostGlIS functions

 SQL-MM Compliant Functions
 Aggregate Functions

« Geography Support Functions

« Geometry Dump Functions

« Box Functions

« Functions that support 3D

« Curved Geometry Support Functions

AN AOOUTEAEUN NOAPODHOCTEM €CTb AOKYMEHTALLMS:
hitps://postgis.net/docs/manual-1.5/ch08.html




3aAQ4aA 3
HAMTM BCE MHOTOYITOAbHUKM,
KOTOPbIE COAEPXKAT TOYKY.




KAK BbIACHUTb, YTO TOYKAO
NPOUHAAAEXKMIT MHOTOYTOAbHMKY '@

« MeToA TPacCCUPOBKM NydYen
« MeToA, C BblUNC/IEHNEM UHAEKCA TOYKN OTHOCUTENIbHO MHOIMOYroJlbHUKA
« MeTopa BblUNC/IEHUA DAMXKHEN TOYKN U €e HOPMaun

'\



To4yka NMPOUHAAAEXKMT
MHOTOYTOAbHMKY, ECAMS

MaTeMaTUKN CKaXYT:
« HaxoauTtca BHYTPU MHOIMOYroJsibHMKa
« HaxoauTtcs Ha oAHOM U3 pebep nnn B MecTe NX nepeceyeHms

OpHako dyHKUKUKM PostGIS Tak He cumTaloT UK, CYNTAIOT, HO He BCe....




ST_WITHIN

Bo3epauwaet TRUE, ecnhn reometpus A NONHOCTbIO HAXOAUTCA BHYTPU reomeTpumn B. YUTobbl 3Ta
bYHKLUNA nMena cMbici, 0be NCXOoaHble reOMeTPUN A0MKHbI UMETb OZHY U TY K€ KOOPAMHATHYIO
npoeKkuunto n nmeTb oanHakoBbin SRID. MpuHATO cumTaTh, YTo ecnun ST_Within(A,B) NCTUHHO K
ST_Within(B,A) NCTUHHO, TO ABE FreEOMETPUMN CYNTAKOTCA NPOCTPAHCTBEHHO PABHbLIMMU.

TOHKOCTb 3TOro onpeaeneHna B TOM, YTO rpaHULA reOMeTPUN He HAXOAUTCA BHYTPU reoMeTpun.
DTO O3HayaeT, YTO JIMHUUN U TOUYKU, Nexallime Ha rpaHuLLe MHOIOYrosibHUKa Uan JIMHUKU, He BXOAAT B
reoMeTpuio.




ST_WITHIN

Bo3epauwaet TRUE, ecnhn reometpus A NONHOCTbIO HAXOAUTCA BHYTPU reomeTpumn B. YUTobbl 3Ta
bYHKLUNA nMena cMbici, 0be NCXOoaHble reOMeTPUN A0MKHbI UMETb OZHY U TY K€ KOOPAMHATHYIO
npoeKkuunto n nmeTb oanHakoBbin SRID. MpuHATO cumTaTh, YTo ecnun ST_Within(A,B) NCTUHHO K
ST_Within(B,A) NCTUHHO, TO ABE FreEOMETPUMN CYNTAKOTCA NPOCTPAHCTBEHHO PABHbLIMMU.

TOHKOCTb 3TOro onpeaeneHna B TOM, YTO rpaHULA reOMeTPUN He HAXOAUTCA BHYTPU reoMeTpun.
DTO O3HayaeT, YTO JIMHUUN U TOUYKU, Nexallime Ha rpaHuLLe MHOIOYrosibHUKa Uan JIMHUKU, He BXOAAT B
reoMeTpuio.




ST_CONTAINS

Bo3spawaet TRUE, ecnun reomeTpua B nONHOCTbI0O HAXOANTCA BHYTPU reomeTpun A. A coaepxut B
Torga v TOJIbKO TOrAa, KOoraa HUKakue Touyku B He nexaTt cHapyxu A, U no KpanHen mepe ogHa
TOYKa BHYTpPU B neXxut BHyTpu A.

TOHKOCTb 3TOro onpeaeneHna B TOM, YTO rpaHULA reOMeTPUN He HAXOAUTCA BHYTPU reoMeTpun.
DTO O3HayaeT, YTO JIMHUUN U TOUYKU, Nexallime Ha rpaHuL.e MHOFOYrosibHUKa Uan JIMHUKU, He BXOAAT B
reoMeTpuio.
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ST_COVERS

Bo3BpalaeT true, eciv HM O HA TOYKA B reomeTpumn/reorpadum B He HaxoauTca 3a npeaenamu
reomeTpun/reorpacdummn A. KBUBAJIEHTHO, NMPOBEPAET, HAXOAUTCA N KaXaan ToYka reomeTpum B
BHYTpW (T. €. nepecekaeT BHYTPEHHIO 4aCTb WKW rpaHuLy) reometTpumn A.




TabAMLA M CYLLLHOCTb

create table polygon entity

(
id BIGINT NOT NULL PRIMARY KEY,
name VARCHAR,
coordinates geometry NOT NULL

) ;

@Entity

@Table(name = "polygon entity")
open class PolygonEntity {
// Kakue-TO Nonss u meToAbl
@Column(columnDefinition = "geometry", nullable = false)

val coordinates: Polygon




Peno3ntopmm m CKPUMNT HOMOAHHMA

interface PolygonRepository : JpaRepository<PolygonEntity, Long> {
@Query(value = "select * from polygon entity pe " +
"where st covers(pe.coordinates, :point) = true",
nativeQuery = true)
fun selectPoligonsWithPoint(@Param("point") point: Point): List<PolygonEntity>

3AMOAHUM HALLY TADAULLY AQHHBIMIK MOAODHBIMU STUM:

INSERT INTO polygon_entity(id, name, coordinates)
VALUES (1, 'KOKOM-TO MHOTOYTOAbHMK',
ST_GeometryFromText(
'POLYGON((50.6373 3.0750,50.6374 3.0750,50.6374 3.0749,50.63 3.07491,50.6373 3.0750))', 4326

))

Pe3yAbTUPYIOLLMM 3AMNPOC BEPHET HOM HABOP BCEX MHOTOYTOAbHMKOB,
KOTOPbIE COAEPXAT TOUKY.
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3anpoc

@Query (
value = "select * from shop s

where st within(s. position, st makeenvelope(:xmin,:ymin, :xmax,:ymax, 4326)) = true",
nativeQuery = true

)

fun findAllShopsInViewPort(
@Param("xmin") xmin: Double,
@Param("ymin") ymin: Double,
@Param("xmax") xmax: Double,
@Param("ymax") ymax: Double

): List<Shop>
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@Query (
value = "select * from shop s

where st within(s. position, st makeenvelope(:xmin,:ymin, :xmax,:ymax, 4326)) = true",
nativeQuery = true

)

fun findAllShopsInViewPort(
@Param("xmin") xmin: Double,
@Param("ymin") ymin: Double,
@Param("xmax") xmax: Double,
@Param("ymax") ymax: Double

): List<Shop>

Ecnn ucnonb3yete Hibernate 6, TO MOXHO BOT TakK:
@Query("select shop from Shop shop where within(shop.position, :viewPort)")
fun findAlShopsInViewPort(@Param("viewPort")viewPort: Polygon): List<Shop>




13 ABYX KOOPAMHAT B MOAUIOH

val envelope = Envelope(xMin, yMin, xMax, yMax)

fun toPolygon(env: Envelope): Polygon {
val coords = arrayOa<Coordinate>(5)
Coordinate(env.minX, env.minY)
Coordinate(env.minX, env.maxY)
Coordinate(env.maxX, env.maxY)
Coordinate(env.maxX, env.minY)
Coordinate(env.minX, env.minY)
val shell: LinearRing =
geometryFactory.createlLinearRing(coords)
return geometryFactory.createPolygon(shell, null)

}




MHAEKCHI POSTGIS

[TOOCTPAOHCTBEHHbIE MHAEKCHI MCMOAB3YIOTCS B POSTGIS AA9 ObICTOOro NomMcka 0ObEKTOB B
NPOCTPAHCTBE. [IPAKTMYECKM ITO O3HAYAET O4EHb ObICTPO OTBEYATb HA BOMNPOCH! BUAQ!:

* Hamam BCe OObEKTLI BHYTPM 3TOM LUTYKM
« Hawmam BCE LLUTYKM PIAOM C BTOM LLITYKOM

[ACBHOS MPOBOAEMA TE0 M MPOCTPAHCTBEHHbIX AGHHbIX B TOM, YTO KOTAC OHWM €CTb B
PEAABHOM XXM3HU, HAMPUMEP, BHYTPU TMC-CUCTEMBbI, TO UX OObIYHO YMOMOMOYUTEABHO
MHOTFO 1 OHU TKEeAble. HOM HO MOMOLLLL MPUXOAST MHAEKCHI.

C NPOCTPAHCTBEHHBIMU OOBEKTAMM U TEOAQHHBIMU YMEIOT PAOOTAT:
o GIST

« SP-GIST

« BRIN




[100 MHAEKCHI MPOCTO U KPYTO
@JPoint

UHOeKcebl
B PostgreSQL.

KaK NOHSATD,
YTO co3paBaTb

CanbHUKOB

Data Egret




KOk 210 paboTaeTe

MHAEKCHMPYIOTCA HE CAOMM ODBEKTBI, A KOXBATHIBAKOLLLME) MX MPIMOYTOAbHbIE
pamkm(bounding boxes). AokymeHtauma PostGIS AGeT HOM KAQCCHbIM TPpAdOUYECKMIN
NPUMEP HA 3TOT CYeET.




[1pO A€pPEBbLA

R-TREE QUAD-TREE
[11 !
1.1.2
1.1.1

1.2.1

1.2

1.2.2
]
1.2.3
R-Tree QuadTree

GIST SP-GIST




MHAEKCHI POsStGIS ecTb AU
DA3HULLOC

BBOAHbIE:
Tabamua ¢ 10000 3anmcemn, KOXKAAS M3 KOTOPbIX COAEPXMT B CeO0E MOAMIOH C

ONPEAEAEHHBIM KOAMYECTBOM TOYEK M MPOCTO TADAMLA B KOTOPOM XPAHUTCS
135 Tovexk.
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« SELECT*
FROM polygon_entity pe
WHERE sf_within
st_seftsrid(st_makepoint(59.28819, 44.08043), 4326),
pe.coordinates) = TRUE

« SELECT *
FROM polygon _entity pe
WHERE st covers(
pe.coordinates,
St setsrid(st makepoint(59.28819, 44.08043), 4326)) = TRUE

« SELECT * FROM points
WHERE active = true
ORDER BY st distancesphere(

geography,

St setsrid(st makepoint(54.58266, 39.72378), 4326
)

)
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be3 MHAEKCOB

QUERY PLAN a
4 text

1 Seq Scan on polygon_entity pe (cost=0.00..250461.00 rows=1 width=258) (actual time=0.019..15.645 rows=4978 loops=1) ] 5 ’ 9 9 5 m S
2 Filter: st_within('0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geometry, coordinates)

3 Rows Removed by Filter: 5022

4 Planning Time: 1.038 ms

5 Execution Time: 15.995 ms

GIST

QUERY PLAN
A text

a8
1  Bitmap Heap Scan on polygon_entity pe (cost=4.23..289.33 rows=1 width=258) (actual time=2.751..17.813 rows=4978 loops=1) ] 8, ] 93 I I IS
Filter: st_within('0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340"::geometry, coordinates)
Rows Removed by Filter: 3390

Heap Blocks: exact=361

Index Cond: (coordinates ~ '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geometry)

2
3
4
5  -> Bitmap Index Scan on polygons_index (cost=0.00..4.23 rows=10 width=0) (actual time=2.671..2.671 rows=8368 loops=1)
6
7  Planning Time: 0.769 ms

8

Execution Time: 18.193 ms




3anpoc |

BRIN

QUERY PLAN a
A text

1 Seq Scan on polygon_entity pe (cost=0.00..250461.00 rows=1 width=258) (actual time=0.018..15.672 rows=4978 loops=1) ] 6 ’ 022 m S
2 Filter: st_within('0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340'::geometry, coordinates)
3 Rows Removed by Filter: 5022

4 Planning Time: 0.102 ms

5 Execution Time: 16.022 ms

SP-GIST
QUERY PLAN a ] 8, 653 Mms

4 text

1  Bitmap Heap Scan on polygon_entity pe (cost=4.23..289.33 rows=1 width=258) (actual time=3.122..18.287 rows=4978 loops=1)

Filter: st_within("'0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geometry, coordinates)

Rows Removed by Filter: 3390

Heap Blocks: exact=361

-> Bitmap Index Scan on polygons_index (cost=0.00..4.23 rows=10 width=0) (actual time=3.037..3.037 rows=8368 loops=1)
Index Cond: (coordinates ~ '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geometry)

Planning Time: 0.107 ms

0o N o a0 b~ W N

Execution Time: 18.653 ms
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be3 MHAEKCOB

QUERY PLAN a
4 text

1 Seq Scan on polygon_entity pe (cost=0.00..250461.00 rows=1 width=258) (actual time=0.019..14.837 rows=4979 loops=1) ] 5 , ] 72 ms
2 Filter: st_covers(coordinates, '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340'::geometry)

3 Rows Removed by Filter: 5021

4 Planning Time: 0.083 ms

5 Execution Time: 15.172 ms

GIST

QUERY PLAN a
4 text

1  Bitmap Heap Scan on polygon_entity pe (cost=4.23..289.33 rows=1 width=258) (actual time=2.968..20.895 rows=4979 loops=1) 2 ] ,353 ms

Filter: st_covers(coordinates, '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340"::geometry)

Rows Removed by Filter: 3389

Heap Blocks: exact=361

-> Bitmap Index Scan on polygons_index (cost=0.00..4.23 rows=10 width=0) (actual time=2.824..2.825 rows=8368 loops=1)
Index Cond: (coordinates ~ '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340'"::geometry)

Planning Time: 0.103 ms

0o N oo a b~ WwN

Execution Time: 21.353 ms
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BRIN

QUERY PLAN
A text

—_

Seq Scan on polygon_entity pe (cost=0.00..250461.00 rows=1 width=258) (actual time=0.014..12.620 rows=4979 loops=1)
2 Filter: st_covers(coordinates, '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340"::geometry)

3 Rows Removed by Filter: 5021

4 Planning Time: 0.093 ms
5

Execution Time: 12.915 ms

SP-GIST

QUERY PLAN

4 text

-

0o N o a0 b~ W N

Bitmap Heap Scan on polygon_entity pe (cost=4.23..289.33 rows=1 width=258) (actual time=2.795..18.534 rows=4979 loops=1)
Filter: st_covers(coordinates, '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geometry)
Rows Removed by Filter: 3389
Heap Blocks: exact=361
-> Bitmap Index Scan on polygons_index (cost=0.00..4.23 rows=10 width=0) (actual time=2.710..2.711 rows=8368 loops=1)
Index Cond: (coordinates ~ '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340"::geometry)
Planning Time: 0.104 ms

Execution Time: 18.918 ms

12,915 ms

© 18,918 ms
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QUERY PLAN a
4 text

Sort (cost=3366.42..3366.75 rows=134 width=255) (actual time=1.777..1.792 rows=134 loops=1) ] , 9 29 I I |S

-

Sort Key: (st_distance(geography(geography), '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geography, false))
Sort Method: quicksort Memory: 86kB
-> Seq Scan on bank_office (cost=0.00..3361.68 rows=134 width=255) (actual time=1.020..1.520 rows=134 loops=1)

Rows Removed by Filter: 1

2
3
4
5 Filter: active
6
7  Planning Time: 0.160 ms
8

Execution Time: 1.929 ms

GIST
o 1,549 ms

1  Sort (cost=3366.42..3366.75 rows=134 width=255) (actual time=1.382..1.396 rows=134 loops=1)
Sort Key: (st_distance(geography(geography), '0101000020E6100000FB57569A944A4B40DBBFB2D2A4DC4340":geography, false))

Sort Method: quicksort Memory: 86kB

-> Seq Scan on bank_office (cost=0.00..3361.68 rows=134 width=255) (actual time=0.744..1.132 rows=134 loops=1)

Rows Removed by Filter: 1

2
3
4
5 Filter: active
6
7  Planning Time: 0.212 ms
8

Execution Time: 1.549 ms
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KOTAA AAHHbBIX MHOT O
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« SELECT*
FROM polygon_entity pe
WHERE sf_within
st_seftsrid(st_makepoint(59.28819, 44.08043), 4326),
pe.coordinates) = TRUE
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9429,6/8 ms

Statistics per Node Type

Node type Count Time spent
Gather 1

Seq Scan 1

-6230.331 ms

9429.678 ms

%% of query

-194.73%

294.74%

Statistics per Table
Table name Scan count
Node type Count

polygon_entity
Seq Scan

Total time

Sum of times

9429.678 ms
9429.678 ms

%% of query

%% of table

294.74%
100%

)\




BRIN

10423,152 ms

Statistics per Node Type

Node type Count Time spent %% of query

Bitmap Heap Scan 1 10423.152 ms 294.86%
Bitmap Index Scan 1 13.329 ms 0.38%
Gather 1 -6901.443 ms -195.22%

Statistics per Table
Table name Scan count
Node type Count
polygon_entity

Bitmap Heap Scan

1
1

Total time

Sum of times

10423.152 ms
10423.152 ms

%% of query

%% of table

294.86%
100%

)\




GIST

3362,491 ms

Statistics per Node Type Statistics per Table
Node type Count Time spent %% of query Table name Scan count Total time %% of query
Bitmap Heap Scan 1 3362.491 ms 237.12% Node type Count Sum of times %% of table
Bitmap Index Scan 1 522.716 ms 36.87%
polygon_entity 1 3362.491 ms 237.12%
Gather 1 -2467.143 ms -173.97%
Bitmap Heap Scan 1 3362.491 ms 100%

)\




SP-GIST

2993,261 ms

Statistics per Node Type Statistics per Table
Node type Count Time spent %% of query Table name Scan count Total time %% of query
Bitmap Heap Scan 1 2933261 ms 24887 Node type Count Sum of times %% of table
Bitmap Index Scan 1 417.823 ms 34.74%
polygon_entity 1 2993.261 ms 248.87%
Gather 1 -2208.341 ms -183.6%
Bitmap Heap Scan 1 2993.261T ms 100%

)\




TaOAMLO HO MUAAMOH

CREATE TABLE random_points AS
SELECT ST _MakePoint(
1000*random() ,
1000*random() ,
1000*random()) : :geometry (PointZ) AS geom,
pk
FROM generate series(1,1000000) pk;
ALTER TABLE random _points ADD PRIMARY KEY (pk);
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WITH xy AS (

SELECT 1000*random() AS x, 1000*random() AS y

FROM generate_series(l, 1000)

),

boxes AS (
SELECT ST MakeEnvelope(x-5, y-5, x+5, y+5) AS geom
FROM xy

)
SELECT Count(*)

FROM random_points, boxes
WHERE random_points.geom && boxes.geom;
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PeaAbHO XXeCTKO

Statistics per Node Type Statistics per Table
Node type Count  Time spent %% of query Table name Scan count
Aggregate 1 102.57 ms 0.01% Node ype Count
CTE Scan 1 145000 ms 11.04%

public.random_points
Function Scan 1 0.491ms 0.01%

Seq Scan

Nested Loop Inner Join 1 1168189.016 ms 88.92%

Seq Scan 1 522445 ms 0.04%

1
1

Total time

Sum of times

522445 ms
522445 ms

% of query

%% of table

0.04%

100%



GIST

Statistics per Node Type
Node type

Aggregate
CTE Scan
Function Scan
Index Scan

Nested Loop Inner Join

202 ms

Count

Time spent

11.505 ms
1.575ms
0.696 ms

202 ms

21.776 ms

%% of query

4.85%
0.67%
0.3%
85.04%
9.17%

Statistics per Table
Table name Scan count
Node type Count
random_points

Index Scan

Total time

Sum of times

202 ms

202 ms

%% of query

%% of table

85.04%
100%



SP-GIST

Statistics per Node Type Statistics per Table
Node type Count Time spent %% of query Table name Scan count Total time %% of query
Aggregate 1 12201 ms o17% Node type Count Sum of times %% of table
CTE Scan 1 1.496 ms 0.76%

random_points 1 162 ms 81.89%
Function Scan 1 0.667 ms 0.34%

Index Scan 1 162 ms 100%

Index Scan 1 162 ms 81.89%
Nested Loop Inner Join 1 21.467 ms 10.86%

162 ms
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Statistics per Node Type

Node type Count Time spent
Aggregate 1

Bitmap Heap Scan 1

Bitmap Index Scan 1

CTE Scan 1

Function Scan 1

Nested Loop Inner Join 1

1323896 ms

110.947 ms
1323896 ms
457 ms
5.42 ms
2.443 ms

106.551 ms

%% of query

0.01%
99.95%
0.04%
0.01%
0.01%
0.01%

Statistics per Table
Table name Scan count
Node type Count
random_points

Bitmap Heap Scan

Total time

Sum of times

1323896 ms

1323896 ms

%% of query

%% of table

99.95%

100%
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