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NpepucnoBue

Ha3sHayeHne nokymMeHTa

JIOKYMGHT COI[ep)KI/IT OIIMCAHUC pa6OTBI C FCOMCTpI/ILIeCKI/IMI/I THUIIaMHU JTAHHBIX
CVB/ JINHTEP.

Hoxyment npennaznaden ans CYBJ JIMHTEP CTAHJAPT 6.0 coopka 17.96, nanee mo
texkcty CYB/l JIMHTEP.

Ona Koro npegHa3Ha4eH AOKYMEeHT

JIoKyMeHT TmpenHa3HaueH JJs MPOrpaMMUCTOB, pPa3padaThIBAIOUIMX MPUIOKEHUS C
HCIIOJIb30BaHUEM F€OMETPHUECKHX (TeorpapuuecKnx) JaHHbIX.

Heob6xoaumble npeaBapuTenbHble 3HAHUA

st paboThl ¢ reOMETPUYECKUMH TUITAMU JAaHHBIX HE00X0IUMO:

* 3HATh OCHOBBI PEJISIIMOHHBIX 0a3 JaHHBIX;
* BJIaAeTh si3bikoM 0a3 manubix SQL mns CYB/ JIMHTEP.

JdononHuTenbHbIE AOKYMEeHTbI

e CYBIA JIMHTEP. Cupasouynuk o SQL
e CYBA JIMHTEP. CripaBOYHMK KOOOB 3aBEPIIECHUS
e CYBA JIMHTEP. Komananslii natepdeiic
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Oowume cBeaeHud

B CVYBA JIMHTEP g nogiepKKd TIE€OMETPUUECKHX THIIOB JAHHBIX pPEau30BaHO
nonMHOKeCcTBO cpeasl SQL ¢ reomerpuueckumu Ttunmamu  (SQL  with  Geometry
Types), cnenudukanuss Kotopoil mnpenngoxena koHcopuuyMoMm OpenGIS. Cronben
TaOMUIBl, B KOTOPOM XPaHATCA TE€OMETPUYECKHE JaHHbIE, UMEET I'€OMETPUUYECKUN THIL.
Crenugukanus onucbiBaeT HabOp reoMeTpUYeCKUX TUMOB JaHHBIX SQL, a Takke QyHKIMM,
MpeIHA3HAUYEHHBIX Ul CO3JaHMs U aHaJlIM3a 3HAUEHUM yKa3aHHBIX T€OMETPUYECKUX THUIIOB
JTAHHBIX.

B CYBJl JIMHTEP nonmnepxxuBaeTcss pabota ¢ reoMmerpuueckumu maHHbiMH i BIG
ENDIAN nnardopm u BKIIto4aeT B ce0sl cleayrouiee:

1) na MSBF-nnar¢popmax OuHapHOE MpencTaBIeHUE 3HAYEHUN TEeOMETPHUUYECKUX THIIOB
XpaHUTCS B HATUBHOM JJs 3Toi IutatdopMmbl ¢dopmare, A KakKIOTo 3HAUYEHUs
reOMETPUYECKOTrO THIIA B 3ar0JIOBKE YCTaHABIUBAETCS OaiT
wkbByteOrder = wkbXDR /* Big Endian */;

2) peanu3oBaHa (PYHKIMS aBTOMATUYECKOM KOHBEPTALIUU, KOTOpas:

 Ha Intel-matdopmax nmpeoOpa3oBbIBaET BXOIAIINE 3HAYCHUSI TEOMETPUICCKHUX THUTIOB C
nopsiakoM Oait Big Endian B 3nauenus ¢ Little Endian;

* nHa MSBF-mmardpopmax npeoOpa3oBbiBaeT BXOAAIINE 3HAUCHUSI TEOMETPUUECKUX THUTIOB
c nopsiakom OauT Little Endian B 3nauenus ¢ Big Endian.

B Hpumeuannue
@yHKIMA aBTOMATUYECKON KOHBEpPTALMU HE MCIOIb3YETCs, €CIIM 3HAYEHUS T€OMETPUUECKUX
TUTIOB 3aHOCsTCs B bJ[ He ¢ moMoIbio criennain3upoBaHHbIX GyHKIHH Buaa GeomFromWKB
(PointFromWKB, PolyFromWKB, ...), a Hanpsmyto, ¢ nmomouisto pynkuuun HEX. B stom
ciydae 3HaueHus 3aHocaTcs B bJl "kak ecTh" ¥ UX KOPPEKTHOCTh MOKHO IIPOBEPUTH (PyHKITHEH
GeolsValid().

[eomeTprueckne THIBI AAHHBIX TO3BOJSIOT TE€HEPHPOBATh, COXPAHITh W aHAJIM3HPOBATH
reorpaduyeckue TaHHbBIE, KOTOPBIE OTPAKAIOT JIEMEHTHI OKPYIKAIOIIET0 MHUPA:

* reorpaduueckue 0ObEKTHl (HampuMep, ropa, BOA0OEM, TOPON);
* TeppuTOpUH (HAIIpUMED, 00JIACTh, 3a/1aBaeMasi TOYTOBBIM HHIEKCOM);

* MECTOIIOJIOXKEHUs (HAIpUMep, IIEPEKPECTOK, KaK CIIeU(PUIECKOE MECTO ITePECEUCHUS IBYX
JIOpOT).

Jnst BKIIIOYEHHS] peXHMa COBMECTUMOCTH NpeoOpa3oBaHUSl 3HAYEHUH TEO-TUIOB U3
TEKCTOBOTO BHJAa B OMHapHBIA (pexuM coBMecTUMOCTH ¢ PostgreSQL) HeoOxoammo sapo
CYB/] 3amyckare ¢ xirouom /COMPATIBILITY=PGGEO wm Bemonauts SQL-koMaHmy
SET COMPATIBILITY 'PGGEQ'. B nanHOoM pexxume KOOpIUHATBI MOTYT OBITh pa3/iesieHbI
npobenaMu U 3amsAThIMU, B CTaHAAPTHOM PEXUME OHU MOTYT OBITH pa3fesieHbl TOJBKO
npoOenamu. Ilpu sToM 171 KaXJAOW TOYKH JONMYCTHMO YyKa3aHHe 10 4-X KOOpAWHAT W3
MHOTOMEPHOT0 POCTPAHCTBA, PEAILHO UCIIONIB3YIOTCS U3 KOTOPBIX TOJIBKO MEPBHIE JIBE.

B Hpumeuanne
PexxuM coBMeCTHUMOCTH TPe0Opa30BaHUs 3HAYEHU I I'€0-TUIIOB U3 TEKCTOBOT'O BU1a B OMHAPHBIIM
nojiep>kuBaercs co coopku 6.0.17.92.
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HaGop reomerpuyeckux THMNOB JaHHbIX B crnenudukamuu a1 SQL  ocHoBaH Ha
reomerpudeckor Moxenu OpenGIS. B 3Toit Momenu Kaxkapli T€OMETPUYECKUH OOBEKT
oOlaaeT caenyonMMI CBOHCTBAMHU:

* CBSI3aH C CUCTEMOI KOOPIMHAT, OMKMCHIBAIOIIEH KOOPIUHATHOE MPOCTPAHCTBO, B KOTOPOM
orpesieNieH O0bEKT;

¢ MNPHUHAICKHUT HCKOTOPOMY I'COMCTPUICCKOMY KJIACCY.

Wepapxnsa reomeTpuyeckux Knaccos

Crnemmdukanuss OpenGIS mnpemycMaTpuBaeT CIEAYIONIYIO HEPApPXUI0 TEOMETPUYCCKHUX
KJIACCOB:

* Geometry
* Point
¢ Curve
o LineString
m LinearRing
* Surface
o Polygon
* GeometryCollection
o MultiPoint
o MultiCurve
m MultiLineString
o MultiSurface
m MultiPolygon
Knacc Geometry — 6a30Bblif Kiacc (HEeMHCTaHUMpyeMblil). VHCTaHIMpyeMble MOAKIACCHI
Geometry orpannuensl pa3MepHoOCThio 0, 1 ¥ 2 1 CylIEeCTBYIOT B IByMEPHOM KOOPAMHATHOM

npocTpaHcTBe. Bece 00OBEKTHI MHCTAHIIUPYEMBIX KIIACCOB IMPEAIONIATAIOTCS TOTIOJIOTHYECKH
3aMKHYTBIMH (TO €CTh KaX/IbIii 00bEKT BKIIFOYAET COOCTBEHHYIO TPAHUILY).

[Togknaccamu Geometry sSIBISIFOTCS KJIACCHI:

1) pazmepnoctu 0 — Touka (Point);
2) pasmeproctu 1 — kpuBas (Curve) u ee nogknacc LineString ¢ mogkmaccom LinearRing;
3) pazmepHocTH 2 — noBepxHOCTH (Surface) u ee moakiace Polygon;
4) coctaBHBIX 00bEKTOB — HAOOp 00BekTOB (GeometryCollection):
* pasmepHoctu 0 — MultiPoint (HaGop knaccos Point);
* pasmepHoctH 1 — MultiLineString (Habop knaccoB LineString);

 pasmepHoctu 2 — MultiPolygon (nabop kiaccos Polygon).
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B Hpumeuanue
[Momkmaccet MultiCurve u MultiSurface BBemeHBI Kak aOCTPaKTHBIE CYMEPKIACCHI s
0000mmeHus uaTEepdeiicoB monknaccop Curve u Surface COOTBETCTBEHHO.

Geometry, Curve, Surface, MultiCurve u MultiSurface onpenenensl kak HeHHCTAaHIIUPYEMbIE
Ki1acchl. OHU ONpeesIoT 00N HabOp METOOB ISl CBOUX TTOJKJIACCOB.

Point, LineString, Polygon, GeometryCollection, MultiPoint, MultiLineString, MultiPolygon
SBJISIOTCA WHCTAHIUPYEMBIMU KjlaccaMu (B HepapXuu OOBEKTOB BBIIEICHBI KUPHBIM
mpudTom).

Knacc Geometry

Geometry — kopHEBOM Kitacc mepapxuu. Kaxmenii oObekT kiacca Geometry ONMUCHIBACTCS
MHOECTBOM ero cBoicTB. [loakmaccel kopHeBoro kiacca (Geometry HaciaenyrOT CBOMCTBa
kiacca Geometry 1 UMEIOT COOCTBEHHBIE CBOICTBA.

CBoncTtBa Knacca
Knacc Geometry umeer cienyromye cBONCTBa:

1) THI, K KOTOpPOMY TNPUHAUIEKUT OOBEKT TeoMeTpudyeckoro tuma. Kaxaelii 0O0BeKT
reOMETPUYECKOTO THIA IPUHAIIEKUT OJHOMY U3 MHCTaHLUPYEMBIX KJIACCOB B UEPAPXUU;

2) uneHtupukarop cucreMbl KoopauHar oObekTa (SRID) reomerpuueckoro THMa,
OINUCBIBAIOIIETO KOOPAMHATHOE IPOCTPAHCTBO, B KOTOPOM OIPEAEICH OOBEKT
reOMETPUYECKOTO THUIA;

3) KOOpaMHATBl 00BEKTAa FCOMETPHYECKOrO THIIA B CHCTEME KOOPIWHAT, MPEACTaBICHHBIC
B BHJIC BEIIECTBEHHBIX YHCEN JBOMHOW TouHOCTH (8 OaiitoB, double). Bece nemyctbie
00BEKTBI TEOMETPUIECKOTO TUIIA UMCIOT HEe MEHee OfHOM napel koopauHar (X, Y). [Tycteie
KOH(UTYpAILMU HE COIePIKAT KOOPIMHAT;

4) BHyTpeHHsII 001acTh, TpaHUIA U BHEIIHsAsA o0nacTb. Bce 0OBEKTHI reoMeTprUuecKoro
TUIIA 3aHUMAIOT HEKOTOPYIO TO3UIMI0 B TpOCTpaHCTBE. BHemHss obmacth oObekTa
reOMETPUYECKOTO THUIIA — BCE MPOCTPAHCTBO, HE 3aHATOC WM. BHyTpeHHss obmacth —
MIPOCTPAHCTBO, 3aHATOE 00BEKTOM reOMETPHUIECKOTro TUMa. [ paHuIa — pa3aeauTens MeXIY
BHYTpPEHHEHN 00JIaCThIO0 TEOMETPUHN U BHEILIHEH;

5) MUHUMAaIBHBIA OTPAaHUYUTENIBHBINA MPSIMOYTOJBHUK 00BEKTa TEOMETPHUIECKOTO THIA. DTO
OTpaHUYHTENIbHASI TPAaHUIIA BOKPYT OOBEKTa T€OMETPUYECKOTO THMa, CHOPMHpPOBAHHAS
MUHUMYMaMH U MakcuMyMamu koopauHat (X, Y):

((MINX MINY, MAXX MINY, MAXX MAXY, MINX MAXY, MINX MINY))

6) mpocroii (simple) wnu HempocTtolt (non-simple). Kaxnplii reoMeTpuueckuii Kiacc
ompenensieT COOCTBEHHBbIE KPUTEPUU TOTO, SIBIACTCS JTU MPHUHAICKANINA eMy OOBEKT
MPOCTHIM WU HETPOCTHIM;

7) 3amkHyTHIH (closed) wmn He 3aMKHYTHIH (not closed). 3HaueHust reoMeTpUIECKUX 00BEKTOB
HekoTopbix TunoB (LineString, MultiLineString) wunam 3aMKHYTBI, WIH HE 3aMKHYTHI.
Kaxip1ii reoMeTpru4ecKuii KJ1acc onpenenseT COOCTBEHHbIE KPUTEPUN TOTO, SIBISIETCS JTU
NPUHAISKAIINNA €My 00bEKT 3aMKHYTHIM WIIM HE 3aMKHYTHIM;

8) mycToii (empty) wim He mycTol (not empty). OOBEKT r€OMETPUUECKOTO THIA ITYCT, €CIN
OH HEe uMeeT Touek. BHemHss 00nacTh, BHyTpeHHss1 001acTh U TpaHuIa MyCcTOoro 00beKTa
TEOMETPUYECKOTO TUIA HE OMPEAENICHbI, TO €CTh OHM TpeacTaBieHbl NULL-3HaueHneMm.
[TycToif 00BEKT reOMETPHUIECKOTO THIIA Beeryia MpocToi. [TycToit 00hEKT reoMeTprudIeCcKOTOo
THITa UMeeT 1omans 0;
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9) pa3MepHOCTh 0OBEKTa FEOMETPHUUECKOTO THUIIA MOXKET UMETh 3HaueHue: -1, 0, 1 nim 2:
* pa3MepHOCTb -1 ycTaHOBJIEHA AJIS MyCThIX 00BEKTOB FEOMETPHUUECKOTO THIIA;

* pasmepHocTh O ycTaHOBiEHa JUIsi 00ObEKTa I€OMETPUYECKOro THIa Oe3 JJIMHBI U C
HYJIEBOM IUIOIIAJIBIO;

* pa3MepHOCTb | ycTaHOBIEHA AJIs 00OBEKTa FEOMETPUUECKOTO TUIIA C HEHYJIEBOM JUTMHOM
Y HYJIEBOM IUIOLIA/IBIO;

* pa3MEpHOCTh 2 YCTaHOBJEHA I OObEKTa TE€OMETPUYECKOTO THIIA C HEHYJIEBOU
IJIOUIA/1bIO;

* pa3MepHOCTh nojakiacca Point pasHa 0;
* pa3MepHOCTh nojakiacca LineStrings paBna 1;
* pa3mepHOCTb nonkiacca Polygon paBHa 2;

* pa3mepHOCTb 00bekTOB KiaccoB MultiPoint, MultiLineString u MultiPolygon Ta xe
camasi, 4TO U Y 3JIEMEHTOB, U3 KOTOPbIX OHU COCTOST.

Knacc Point

Kitace npexncrasisieT TOUKy B IPOCTPAHCTBE KOOPAHHAT.
CBoncTtBa Knacca
Kiace Point umeer cnemyromue cBoicTBa:

1) X-xkoopauHara;
2) Y-koopauHara;
3) rpanuna Point — mycToe MHOXXECTBO;

4) pa3mepHocTh Point paBHa HyITIO.

Knacc Curve

Knacc ompenenser mpocTOil OTHOMEpPHBIM T€OMETPHUYECKUH OOBEKT, MPEICTaBISEMbIN
noclieaoBaTenbHOCTRI0 TodueK. [loakmace Curve ompenenseT THI UHTEPHONSIUHA JTHHHH,
coequHstonei Touku. Curve — HSMHCTaHIIMPYEMBIN Ki1acc, €TUHCTBEHHBIN MHCTAHIIUPYEMBbIN
noakiacc — LineString (Jiomanas).

CBowucTBa Knacca
Kitace Curve umeer cienyromime cBOCTBa:

1) koopAMHATHI TOYEK KPUBOIi;
2) pa3MepHOCTb KpUBOii paBHa 1;

3) KpuBasg MpocTa, €CIM HE MPOXOJUT Yepe3 OAHY M Ty K€ TOUKY JIBAXJIbl (MCKIIIOUas Cirydait
3aMKHYTOH KpUBOA);

4) KpuBas 3aMKHYyTa, €CJIM €€ HadyaJbHas TOUYKa PaBHA €€ KOHEYHOU TOYKE;
5) rpaHuna 3aMKHYTOH KPUBOM — IIyCTOE€ MHOYKECTBO;
6) rpaHuIla HE3AMKHYTOW KPUBOW COCTOHT U3 €€ HAYaIbHOW M KOHEYHOW TOUYKH;

7) KpuBasi, KOTOpas SBJISICTCS IPOCTON M 3aMKHYTOH — KosbIl0 (Ring).
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B Hpumeuanue
B texymeli Bepcun He IOAIEPKUBACTCS.

Knacc LineString

Knacc LineString (momanas) ompenensier kpupyio (Curve) ¢ TUHEHHON WHTEPHOJSAIUEH
J'II/IHI/II\/JI, COCAUHAIOIINX TOYKHA.

CBoncTBa Knacca
Kiacc LineString umeer cieayromime cBOWCTBa:

1) xoopauHaThl cerMeHToB LineString onpeaenstoTcs mocie0BaTeIbHOCTSIMU Nap TOUEK;
2) LineString siBnsiercs nuHuei (Line), eciin COCTOUT U3 IByX TOYEK;

3) LineString siBnsiercs LinearRing, eciau kpuBas 3aMKHYTa U IpOCTa.

Knacc Surface

Knacc Surface (moBepxHOCTB) onpenesnsieT reOMeTpUUECKHi 0OBEKT C pa3MEpPHOCTHIO 2.
CBoucTBa Knacca
Knacc Surface umeer crnemyromiue cBoiicTsa:

1) pasmepHocTh Surface paBHa 2;

2) cnemmudukamus OpenGIS omnpenensier kimace Surface kKak IUIOCKYI0 TTOBEPXHOCTb,
COCTOSIIIIYI0 W3 €IUHCTBEHHON JIOMaHOW, OOpa3ylolledl «BHEIIHIOI TpaHHIly» U U3
HYJIEBOTO WJIM OOJIBIIETO KOJMYECTBA JIOMaHbIX, 00pa3yIOINX «BHYTPEHHIOIO TPAHUILY»;

3) rpaHUIIBI TUIOCKOM MOBEPXHOCTU — HA0Op 3aMKHYTHIX KpUBbIX (Curve), COOTBETCTBYIOIINX
€e BHEITHEH U BHYTPEHHEH 00JIacTsIM.

EnuHCcTBEHHBIM HHCTAHIIMPYEMBIM HOJKIaccoM Kinacca Surface siBisiercst kiace Polygon.

B Hpumeuanue
B texymeli Bepcun He TOAEPKUBACTCS.

Knacc Polygon

Knacc Polygon (MHOroyroiapHUK) ompeaensieT IIOCKylo MoBepxHOcTh (Surface) ¢ omHoi
BHEIIIHEW TpaHUIEH M HYJIEM WM OOJBIIUM KOJIMYECTBOM BHYTPEHHHMX rpaHull. Kaxmas
BHYTPEHHSA I'paHulia ornpenenser orepcrue B Polygon.

CBoncTBa knacca
Kiace Polygon umeeTt crienyromue cBoMCTBa:

1) rpannma Polygon cocroutr w3 Habopa LinearRings (mpocToif W 3aMKHYTBHIM BapHaHT
LineString), KOTOpbIE COCTABIIAIOT €r0 BHEIIHUE U BHYTPEHHUE TPaHMIIbI;
2) HUKakue /1Ba Kojbla B Polygon He MOTyT nepecekarbces, KpOMe Kak 110 TaHT€HCY (KacaThCsl);

3) Polygon He noimkeH conepkaTh BRIPE30B B BUJIE JIUHUU, BHIOPOCOB HIIN «IIPOKOJIOBY;
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4) BHyTpeHHsIs o0nacTh kaxkaoro Polygon — cBsi3aHHbIM HabOp TOYEK;

5) BuemHss obmacte Polygon ¢ ogHuM miam Gosee OTBEPCTUSMHU MPEACTABISET COOOM
HECBs3aHHYI0 o0nacTh. Kaxkoe oTBepcTHe OnpeaessieT CBsI3aHHbI KOMIIOHEHT BHELTHEH
obnacTu.

Bce oOwexth kiacca Polygon, ynoBieTBopsitomue IMEpEeYMCICHHBIM BBIIIE CBOWCTBAM,
SBJISIFOTCS IPOCTHIMHU OOBEKTaAMHU.

ITprMepbl MHOTOYTOJIBHUKOB € 1, 2 1 3 KOJIbIIJaMHU COOTBETCTBEHHO (PUCYHOK 1).

i1y 23 (2

Pucynoxk 1. [IpuMepsl MHOTOYTrOJIbHUKOB

Knacc GeometryCollection

Kimace GeometryCollection onmpenensieT TeOMETpUYECKUNA THII, KOTOPBIN SBIIsIETCS HAOOpOM
U3 HyIIs U 0oJiee 0OBEKTOB JIPYTUX TEOMETPHUECKUX TUTIOB.

Bce anementsl B GeometryCollection 10mKHBI OBITH B OTHON U TOH e CHUCTEME KOOPUHAT.
Knacec GeometryCollection He uMeeT ApYrHX OrpaHUYEHHUH Ha CBOU JIEMEHTHI.

CBouncTBa Knacca
[Tonxnaccsl GeometryCollection MOTYT UMETh OrpaHHUYEHUS, OCHOBAaHHbBIE Ha!

* THUIIE 2JIEMEHTOB;
* pa3MEpHOCTH;

¢ CTCICHU NPOCTPAHCTBCHHOIO IEPEKPLITHUA MCKAY DJICMCHTAMMU.

Knacc MultiPoint

Knacc MultiPoint (Habop Touek) ompenenser Habop rpaduueckux OOBEKTOB THUIA TOYKA
(Point). Touku B HaOOpe HE CBA3aHBI MEXKY COOOM M HE YIOPSI0UCHBI.

CBouncTBa Knacca
Kitacc MultiPoint umeer ciemyromue cBONCTBA:

1) HyneBast pa3MepHOCTb;

2) KJacc SBIJISIETCS MMPOCTHIM, €CITM HUKAKUE JBE TOUYKU B HEM HE PaBHBI (TO €CTh HE UMEIOT
UJICHTUYHBIX KOOP/IMHAT);

3) rpaHmIa Ki1acca — MyCTOe MHOKECTRBO.
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Knacc MultiCurve

Kiace MultiCurve (Habop KpuBBIX) oripeaesnsaeT Ha0op rpaduyeckux 0ObEKTOB TUITA KPUBAs
(Curve). MultiCurve — HEMHCTaHIIUPYEMBII KJ1acc.

CBouncTBa Knacca
Krnacc MultiCurve nmeet crieayromue CBOWCTBA!
1) kmacc sBNSETCS TPOCTBIM, TOJBKO €CIM BCE €ro 3JIEMEHThI MPOCThI, & OTUHOYHBIC

MepeCceUeHUs] MKy JTIOOBIMHU JIByMsI SJIEMEHTAMH ITPOUCXO/IAT B TOUYKAX, HAXOISAITUXCS Ha
rpaHMIaX 000UX DJIEMEHTOB;

2) rpaHMIa KJ1acca OMpeNeNsieTcsl ¢ TOMOUIbIO MPUMEHEeHHUs TpaBuiia 00betuHeHns «mod 2»:
TOYKA HAXOAMUTCS B IPAaHUIIE KJIacca, €CIM OHA PAcIIoJIOKeHa Ha TPaHHIle HEYeTHOTO YUCIia
AIIEMEHTOB KJIacca;

3) pa3MepHOCTH Ki1acca paBHa 1;
4) KJjacc 3aMKHYT, €CJIM BCE €T0 3JI€MEHThI 3aMKHYTHI;

5) rpaHula 3aKpbITOIO KjlacCa — BCCTAa ITYCTOC MHOXKCECTBO.

B Hpumeuanue
B Texyuiel Bepcuu HE TOAIEPKUBAETCA.

Krnacc MultiLineString

Knacc MultiLineString (Habop noMaHbIX) ornpesenseT Habop rpadguyeckux 0ObEKTOB THIIA
LineString.

Knacc MultiSurface

Knacc MultiSurface (Habop nmoBepxHocCTeit) onpenenser Habop rpadpuueckux 0OBEKTOB THUIIA
noBepxHocTh (Surface). MultiSurface — HemHCTaHIIUPpYEMBIii Kacc.

CBouncTBa Knacca
Knacc MultiSurface umeet cnenyroliie cBoiCTBa:

1) BHyTpeHHHE 001acTH JTIOOBIX JBYX MIOBEPXHOCTEN HE MOTYT IEPECEKAThCS;

2) I'paHUIbI JIFOOBIX JABYX 3JICMCHTOB MOI'YT IICPCCCULCS HE 60]'[66, 4Y€M B KOHCYHOM YHCJIC
TOYCK.

EnuHCcTBeHHBIN HHCTAHIIUPYEMBIid oakiace kinacca MultiSurface — ato MultiPolygon.

B Hpumeuyanue
B TeKyH_Ieﬁ BCPCUH HEC IMOAACPKHNBACTCA.

Knacc MultiPolygon

Kiacc MultiPolygon (Habop MHOTOYTOJIBHHKOB) ONpeessieT Habop rpaduuecKkux 0ObEeKTOB
THa MHOTOYTOJBHUK (Polygon).
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CBoncTtBa Knacca

Knacc MultiPolygon nmeer cnenyromiue cBoiicTBa:

1) BHyTpeHHHE MOBEPXHOCTH JIByX MHOTOYTOJIbHUKOB, KOTOpBIE SIBISIOTCA 3JIEMEHTaMHU
MultiPolygon, He MoryT nepeceubcs;

2) rpaHMIIbI JHOOBIX ABYX MHOTOYTOJIBHUKOB, KOTOPBIE SABISIOTCS neMeHTamMu MultiPolygon,
HE MOT'YT IIEPECEKAThCS U MOTYT KAacaThCsl TOIBKO B KOHEYHOM UHUCIIE TOYEK;

3) MultiPolygon He MoXxeT copepkaTb BBIPE30B JIMHHH, BBIOPOCOB WM MPOKOJIOB:
MultiPolygon — npaBuiibHBIN, 3aMKHYThI HA0Op TOUEK;

4) BHyTpeHHss obmacte MultiPolygon, conepskaias 6onee, 4eM OJUH MHOTOYTOJNBHUK, HE
CBsI3aHa, YMCJIO CBSA3aHHBIX yacTell BHyTpeHHei oOmactu MultiPolygon paBHo umcmy
MHOTOyrojisHIKOB B MultiPolygon;

5) pa3MepHOCTb KJlacca paBHa 2;

6) rpanuna MultiPolygon — naGop 3akpbiThix KpuBbIX (LineStrings), oOpa3oBaHHBIX
IPaHMIIAMU €TO 3JIEMEHTOB — MHOTOYTOJIbHUKOB;

7) xaxnas kpuBas (Curve) Ha rpanune MultiPolygon HaxoquTcs Ha rpaHuile TOYHO OJJHOTO
MHOTOYTOJIbHHKA, U Kakaass KpuBas (Curve) Ha rpaHHIle MHOTOYTOJbHHKA HaXOIUTCS
Takke U Ha rpanuie MultiPolygon.

12
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[IpencraBnenue (onucanne) reOMETPUUECKUX THUIIOB JaHHBIX BO3MOXKHO JIByMsI CIIOCOOaMHu:

1) B rekctoBoM Buae — WKT-dpopmar (Well-Known Text);
2) B neonunoMm Buae — WKB-dopmar (Well-Known Binary).

TekcTtoBbIN hopmaTt

TexctoBoe npencrarinenne nanHbiXx (WKT-dopmar) onpenenser ¢popmMar B BUAE TEKCTOBOK
CTPOKH, COJICPIKAIIICH:

1) umsa tuna oowvekra (Point, Linestring, Polygon, Multipoint, Multilinestring, Multipolygon,
Geometrycollection, Box, Circle);

2) mapbl 4KCeN KaKk KOOPJAUHATHI TOUEK;
3) cKOOKM I TPYNITUPOBKHU 3JIEMEHTOB;
4) cuMBOJIBI TaOYNSILIMY U TIEPEBOIA CTPOKH.

CuHtakcuc WKT-npeacraBneHus
[1] <WKT-npeacraBieHue reoMeTpuIeCcKoro o0bekTa>: : =
<WKT-npencraBieHue TOYKH>

|[<WKT-npencrapienne npsamMoi JIMHUI>
|[<WKT-npencrapienre J0MaHON JTHHUI>

|[<WKT-npencraBieHre MHOTOYTOJIbHUKA™>
|[<WKT-npencrasienne Habopa Touek™>
|[<WKT-npencrapienne Habopa JOMaHbIX JTUHUN>
|[<WKT-npencraBienne Habopa MHOTOYTOJIbHUKOB™>
|[<WKT-npencrasiaeuane GeometryCollection Tagged Text>
|[<WKT-npencraBieHre npsMoyroibHAKa™>
|[<WKT-npencraBieHue kpyra>
[2] <WKT-npencraBieHue TOUKK> : : =
POINT <ommcanue Toukn>| <onmcanue Touku>:: POINT
[3] <WKT-npencraBnenue npsiMon JUHUK> : : =
LINE <onwmcanue npsimoit inHun>| <onucanue npsimoit juanm>:: LINE
[4] <WKT-npencraBieHue J0MaHON JIMHUK> : : =
LINESTRING <onucanue JOMaHOW JUHUK>
|<onucanue nomanou uaN>:: LINESTRING
[5] <WKT-npencraBieHue MHOTOyTOJIbHUKA™ : : =
POLYGON <omnucanue MHOTOyrojJbHUKAa™>
[6] <WKT-mpencraBnenne Habopa TOUEK> : : =
MULTIPOINT <onucanue HaOopa TOYEK™>
[7] <WKT-npencrasnenne Habopa JOMaHBIX JIMHAI> : : =
MULTILINESTRING <onucanne Habopa JOMaHBIX JIHHUIT>
[8] <WKT-mpencrapienne Habopa MHOTOYTOJILHUKOB™ : : =
MULTIPOLY GON <omnucanue Hab0pa MHOTOYTOJILHUKOB™>
[9] <WKT-mpencraBnenne Habopa reOMETPUIECKIUX OOBEKTOB™> @ : =
GEOMETRYCOLLECTION <onucanue Habopa reoMeTpHIeCKHX 00bEKTOB>
[10] <WKT-npencraBienue npsiMOyrojibHUKa™> : : =
BOX <onucanue npsMoyroibHUKa™>
[11] <WKT-npencraBienue kpyra>: : =
CIRCLE <ommcanue kpyra>
[12] <omucanue TOUKK>: : =
{EMPTY |([<xoopauHaThI TOUKK>])}
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(I)OpMaTI)I TeOMETPHICCKHUX THIIOB JAHHBIX

[13] <onucanue npsMON JTUHUK> : : =
{EMPTY | (<mapa Touex>)}
[14] <omucanue TOMaHOU TUHUK> : : =
{EMPTY | (onucanue Touku> {, <OONUCAHHUE TOUYKK>...})}
[15] <omucanue MHOTOYTOJIbHUKA™ : : =
{EMPTY | (onucanue JoMaHOH JUHUK> {, <ONHCAaHUE JOMAHON JUHUKL>...})}
[16] <ommcanue HabOpa TOUEK>: : =
{EMPTY | (onucanue Touku> {, <OOUCAHUE TOUYKK>...})}
[17] <ommcanue HaOOpa TOMAHBIX JIUHUK> : : =
{EMPTY | (Sonucanue JOMaHOU JIMHUK>
{, <onmcaHue JIOMaHOW JIUHUK>...})}
[18] <ommcanue HaOOpa MHOTOYTOJIBHUKOB™ : : =
{EMPTY | (Sonucanne MHOTOYTOJIbHUKa> {, <ONUCAHUE MHOTOYTOJILHUKA>...})}
[19] <onmcanue HabOpa reOMETPUUECKUX OOBEKTOB™>: : =
{EMPTY | (<WKT-npencraBieHue reoMeTpuueckoro 00beKTa>
{,<WKT-npencraBieHne reoMeTpuIecKoro o0beKkTa>...})}
[20] <ommcaHME MPSIMOYTOJIBHUKA™ : : =
{EMPTY | (<mapa Touex>)}
[21] <ommcanue kpyra>: :=
{EMPTY | (Sonucanue TOUYKu> <paamyc>)}
[22] <koOpIMHATHI TOUKK>: : =
<x> <y> | (<X> <y>) | (x>, <y>)
[23] <mapa To4yex>: :=
<omnMcaHue TOYKU> <OMUCAHHE TOUYKN> | <OMMCAHUE TOYKU>, <OMUCAHUE TOUKU>

[24] <panmyc>: : = BEIIECTBEHHBII IUTEPAI
[25] <y>: : = BEIECTBEHHBII IUTEPAT
[26] <x>: : = BeUIECTBEHHbIN JIUTEPAI

Mpumepbl WKT-npeacraBneHus

1) Point:
POINT (10 10)

2) LineString ¢ TpeMsi TOUKaMu:
LINESTRING (10 10, 20 20, 30 40)
LINESTRING((10,10), (20,20), (30,40))

3) Polygon c onHoii BHelIHEH 1 6€3 BHYTPEHHUX TPAHHIL:
POLYGON ( (10 10, 10 20, 20 20, 20 15, 10 10))

POLYGON ( (10 10), (10 20), (20 20), (20 15), (10 10))
POLYGON ( (10 10), 10 20, (20 20), (20 15), 10 10))

4) MultiPoint u3 AByX TOYEK:
MULTIPOINT (10 10, 20 20)

MULTIPOINT ( (10 10), (20 20))
MULTIPOINT (10 10, (20 20))

5) MultiLineString u3 1ByX JOMaHbIX JUHUI:
MULTILINESTRING( (10 10, 20 20), (15 15, 30 15))
MULTILINESTRING(((10 10), (20 20)), ((15 15), 30 15))
6) MultiPolygon u3 n1ByX MHOTOYTOJILHUKOB:

MULTIPOLYGON( ( (10 10, 10 20, 20 20, 20 15, 10 10)), ((6e0 60, 70 7,
80 60, 60 60 )))
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(I)OI)MaTbI TeOMETPHICCKHUX THIIOB JaHHBIX

7) GeometryCollection u3 n1Byx Point u ognoit LineString:

GEOMETRYCOLLECTION (POINT (10 10), POINT(30 30), LINESTRING(15 15,
20 20))

OBONYHbLIN hopmaT

JBoununoe npencrasnenue naHHblx (WKB-dopmar) onpenenser ¢opmar B BUuae CTPYKTYp
JTAaHHBIX, OTIMCAHNE KOTOPBIX COJAEPIKUTCS, KaK IIPABUIIO, B 3ar0JIOBOYHOM (haiisie mpuiioKeHHUs
(cm. mpumep). Kaxaplit aeMeHT coaepKuT crenudukarop nopsaka 0ait (ans padboTsl Ha
pa3IMyYHBIX annapaTHBIX MaTgopmax). Bee Kobl 31eMEHTOB M X KOMIIOHEHTOB BhIPAXKarOTCs
4-0alTOBbIMU O€33HAKOBBIMU LIEJBIMU YHCIIAMU, KOOPIUHATHI — BEIIECTBEHHBIMH YHCIAMHU
JIBOMHOI TOYHOCTH.

Mpumep 3aronoBoyHoOro ¢anna gna onucaHua gaHHbix B WKB-thopmate

OcHoBHbIe Tunbl WKB

// byte : 8-bit unsigned integer (1 byte)
// uint32 : 32-bit unsigned integer (4 bytes)
// double : double precision number (8 bytes)

enum wkbGeometryType
{

wkbPoint =1,
wkbLineString = 2,

wkbPolygon = 3,
wkbMultiPoint = 4,
wkbMultiLineString = 5,
wkbMultiPolygon = 6,
wklbGeometryCollection = 7

}

enum wkbByteOrder

{

wkbXDR = O, // Tlpamo¥ nopsanok BGanToB
wkbNDR = 1 // OBpaTHHM MNOPSIOoK BGarToB

}

B Hpumeuanue
B nBonunom popmare CYBJ] JIMHTEP nogaepxuBaet ToabKo MpsIMON MOPSAIOK OaNWTOB.

BcnomoratenbHbie Tunbl WKB
// Building Blocks : Point, LinearRing

Point
{
double x;
double vy;
}
LinearRing

{
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(DopMaTI)I TeOMETPHICCKHUX THIIOB JAHHBIX

uint32 numPoints;
Point points[numPoints];

}

WKB-npeactaBneHme reomeTpu4yeckmx TUNoB

WKBPoint

{
byte byteOrder;
uint32 wkbType; // 1
Point point;

WKBLineString
{
byte byteOrder;
uint32 wkbType; // 2
uint32 numPoints;
Point points[numPoints];
}
WKBPolygon
{
byte byteOrder;
uint32 wkbType; // 3
uint32 numRings;

LinearRing rings[numRings];

WKBMultiPoint

{
byte byteOrder;
uint32 wkbType; // 4
uint32 num wkbPoints;

WKBPoint WKBPoints[num wkbPoints];

WKBMultiLineString

{
byte byteOrder;
uint32 wkbType; // 5
uint32 num wkbLineStrings;

WKBLineString WKBLineStrings[num wkbLineStrings];

WKBMultiPolygon
{
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(I)OpMaTbI TeOMETPHICCKHUX THIIOB JaHHBIX

byte byteOrder;
uint32 wkbType; // 6
uint32 num wkbPolygons;

WKBPolygon wkbPolygons [num wkbPolygons];

WKBCircle
{
byte byteOrder;
uint32 wkbType;
Point point;
double «r; // pamnyc
}
WKBGeometry
{
union
{
WKBPoint point;
WKBLineString linestring;
WKBPolygon polygon;
WKBGeometryCollection collection;
WKBMultiPoint mpoint;
WKBMultiLineString mlinestring;
WKBMultiPolygon mpolygon;

WKBGeometryCollection
{

byte byte order;
uint32 wkbType; /]
uint32 num wkbGeometries;

WKBGeometry wkbGeometries[num wkbGeometries];

}

B Hpumeuannue
Tun manaeix BOX He ummeer coOctBeHHOro uaeHtudukatopa tuma (wkbType), Tak kak
tononorndecku He ommmyaeTcs oT POLY GON, a tunel CIRCLE u LINE — nmerot: wkbCircle
= 0x81, wkbLine = 0x82.

Mpumep WKB-dopmaTa

WKB-npencrasnenne Touku POINT (1,1) — mocnenoBarensHOCTh M3 21 Oaiira:
0101000000000000000000F03F000000000000F0O3F
roe:
Byte order: 01
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WKB type 01000000

X 000000000000FO3F

Y 000000000000FO3F

18 © I'eometpuueckue Tunbl AaHHbIX. 3AO0 HIIII «PEJIDKC», 1990-2023



Co3pnaHune/pobaBneHune crtonouos
reomMeTpuyeckoro Tuna

JloGaBnenune cronlna C TeOMETPUUYECKMM THUIIOM JAHHBIX IIPH CO3JaHUU  TaOJUIIbI
BBITIOJIHSETCS ¢ TOMOIIBIO cTanAapTHoro SQL-onepatopa CREATE OR REPLACE TABLE.

B CHGI_II/I(I)I/IKaI_II/II/I TUIIA JAaHHBIX CTOJIGL[a 3aaCTCA OAUH M3 JOIMYCTUMBIX I'COMECTPUUCCKUX

THUIIOB:

POINT TOYKa

LINESTRING[ (n) ] JIOMaHas JIMHUS

POLYGON|[ (n) 1] MHOI'OyT'OJIbHUK

MULTIPOINT[ (n) ] HaOOp TOUYEK
MULTILINESTRING[ (n) ] Ha0Op JIOMaHbIX JTUHUN
MULTIPOLYGON[ (n) ] Ha0Op MHOTOYTOJTLHUKOB

BOX[ (n) ] PSMOYTOJILHUK

LINE npsiMast TNHUS

CIRCLE KpyT

GEOMETRYCOLLECTION[ (n) ] Ha0Op reoMeTpUUECKIX 00HEKTOB
GEOMETRY 0000IICHHBINA TEOMETPUIECKHUHN THIT (MOXKET

coZiepKarh 000 TeOMETPHICCKUN 00BEKT)
CuHTakcu4yeckue npasuna

1) ®opmar xpanenus 3HaueHuid tuma LINE coBmamaer ¢ ¢opmarom LINESTRING,
MMEIOIIIUM JIBE€ TOUKH.

2) Bce reomerpuyeckue THUIBI JAaHHBIX YyHAcJeJOBaHbl OT THUma varbyte u wuMeroT
MakcuMaibHylo anuHy 4000 6aiiT. B cBA3M ¢ 3TMUM [UIs TUIOB C MEpeMEHHOMH
JuinHo# 3Hadenuit (Linestring, Polygon, Multipoint, Multilinestring, Geometrycollection)
YCTAHOBJIEHO OTpPaHUYEHHE: MO0 YMOJIYAHHUIO pa3Mep 3HAYeHHUH IEepEedYMCICHHBIX THIIOB
cocrannsger 1024 Gaitr. [l Toro yToOb!I CO3AaBaTh 3HAYEHUS C OOJIBIINUM pa3MEpOM, Ha/l0
IPU CO3JaHUU TaONUIBI IBHO yKa3aTh 3TOT pa3Mep, Halpumep:

create or replace table LINESTRING TEST (LS LINESTRING (4000));

3) Tun pmanneix BOX ompenenser npsMOyroibHUK. JIBe TOUYKH, KOTOpbIE SIBIISIOTCS
BEPLIMHAMU NPSMOYTOJbHUKA, 33Jal0T KOOpAMHATHI JuaroHanu. Jlanueli ¢opmar
aBToMaTHuecku npeoodpasyercs B popmar POLY GON ¢ naTeio TOUKaMu:

KOHCTpYKIMA BOX (1 1, 2 2) skBuBajieHTHa POLYGON (1 1,1 2,2 2,2 1,1 1).
4) Tun nanueix LINE ompenensier npsmyro nuxuio. Dopmar XpaHEHHs STOrO THIMA

SKBHBAJIEHTEH (POpPMATy XpaHEHUs JIOMAHOMW JIMHUU C IByMsI TOUKAMU:

KOHCTpykimst LINE (1 1, 2 2) umeer To ke WKB-mipencrasienue (3a UCKITIOUEHUEM

YHCIIa, 33/IaF0IIEeT0 THIT), YTo U LINESTRING (1 1, 2 2).

5) Tun manneix CIRCLE ompenenser kpyr: CIRCLE (1 1, 2) — Kpyr ¢ KOOpAWHATON
neHTpaibHou Touku (1,1) u ¢ paguycom 2.

6) B cronben ¢ Tunom nanHeix GEOMETRYCOLLECTION MOXHO 3arpyarb BCE THIIbI
reomerpuyeckux AaHHbIX, B ctonbery MULTIPOINT — nannsie Tuna POINT, B cronbery
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Co3nanne/nodasiienyne cToJI0LOB reOMEeTPHYECKOT0 THIIA

MULTILINESTRING — pannsie Tuna LINESTRING, B cton6ery MULTIPOLY GON —
nannble Tiuma POLY GON.

7) HobaBneHue cToadua c reoMeTpUYECKUM TUIIOM JIaHHBIX B YK€ CYIIECTBYONIYIO TaOIHILy
BBITIOJIHSETCS C MOMOIIBIO cTaHaapTHOro SQL-oneparopa ALTER TABLE ADD COLUMN:

ALTER TABLE GEO TEST ADD COLUMN PL POLYGON;

8) st ctonbua ¢ 0606meHHbM TuoM JanHbix GEOMETRY moxer npumeHsaTbes nobast
reoMeTpuyeckas QyHKIHs, OJHAKO, €CIH XPAHSIIUICS B TAKOM CTOJIOIE T€OMETPUUYECKUI
OOBEKT HE SBIAETCH KOPPEKTHBIM [UI BBI3bIBAEMOM (YHKIMM, OyleT BbIAABATHCS
cootBeTcTBYIOUM Koxt 3aBepiienus CYB/] JIMHTEP.

9) CHECK-ycnoBus 3anperiess! 11t BLOB-cTon0110B ¢ reoMeTpu4eCKUMU TUTIAMU JaHHBIX.
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leomeTpunyeckmne BLOB-gaHHbIe

CoznaBaemble reomerpuueckue AaHHble nMeroT Tun AaHHbiX VARBYTE/GEOMETRY c
MakcUMaJIbHBIM pazmepoMm 4000 GailT, 4TO BO MHOTHX CiIy4asx HE IMO3BOJSET CO37aBaTh U
xpanuth B B]] crioxHbIe TeomMeTprueckrue 00bEKThI 0O0JIbIe YKa3aHHOH pa3MepHOCTU. B aTOM
clly4ae TeOMETPUYECKHE JTaHHBbIE OONBIION pa3MEpHOCTH MOXXKHO XpaHUTh B Buae BLOB-
3HAYEHUM.

[lonnepxuBaeTcss  co3maHUE  OMHOCTONOIOBBIX  WMHAEKCOB st  BLOB-ctonbios
reOMEeTPUYECKUX TUIIOB U UCIIOIb30BaTh IPEIUKATHI CPaBHEHUS (>, <, =, <>, >=u <=). Inaekc
MoauuuupyeTcs npu Kaxaoi moauduxanuu BLOB-3HaueHus.

Uto0sl cozmaBaeMble reomeTpuueckue aaHHbie Xpanwiuch B Bl B Buge BLOB-3nauennii
HEO0OXOIMMO TIepe CO3aHneM TaOJIHIl C TEOMETPUICCKIUMH TAHHBIMU BBITIOJIHUTH KOMaHIY

SET SESSION blob geometry storage On;

(cM. pa3nen «YnpapiieHUE BBOJIOM F€OMETPUUYECKUX JIAHHBIX))

B pesymprare B TeKymieli ceccMM BO BCEX KaHallaX TEOMETPUYECKHE OOBEKTHI
6onbmoit pasmepHoctu (LINESTRING, POLYGON, MULTIPOINT, MULTILINESRING,
MULTIPOLYGON, GEOMETRYCOLLECTION, GEOMETRY) 6ynyt xpanutbcs B B/ B
Bune BLOB-3Hauenuii (reomerpudeckue MaHHBIX Manol pasmepHocTH (trma POINT) mo
npexkHeMy OynyT npencrasieHsl B Buge VARBY TE-3nauenuit).
Hanpumep, B pe3ysnbrare BhIIOIHEHUS 3apoca

CREATE TABLE GTEST (GEOM GEOMETRY) ;

cronbery GEOM Oyner umers tun (BLOB/GEOMETRY), a ne (VARBYTE(1028)/
GEOMETRY).

st ynpaBiieHuss MaKCUMaJIbHO JOIMYCTUMBIM pa3MepoM reomerpuueckux BLOB-nanHBIX
UCIOJIB3YeTCA KOMaHa

alter database set blob size limit <MakCuUMaJIbHEI pasMep>;

(cM. pa3nen «YnpaBiieHUE BBOJIOM F€OMETPUUYECKUX JTAHHBIX)).
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3arpys3ka reoMmeTpmyecKknx gaHHbIX

3arpy3ka reoMeTpu4ecKux JaHHbIX B TaOnuiy BJl BBIMOMHSETCS ¢ MOMOUIbIO CTaHJAPTHOTO
SQL-oneparopa INSERT u Habopa Bctpoennsix B CYB/l pynkuuii, npeodpazyromux WKT/
WKB-dopmar npeacraBieHusi JaHHbIX B COOTBETCTBYIOLIUI CTOI0IY FeOMETPUYECKUNA THIT
JAaHHBIX, JTUO0 C MOMOIIbIO MPSAMOI TUIM3ALMU AAHHBIX (KOTJa THUIl MOXHO ONPEAETUTh U3
KOHTEKCTAa), HapuMep:

insert into GEOTABLE (COLUMN WITH TYPE POINT) values ('POINT (1
1))

B Hpumeuanue

B cBs3u ¢ noGaBneHreM OOJNBIIOrO YMCIAa HOBBIX (PYHKIMM MX Ha3BaHUS MOTYT CIIy4alHO
COBMACTh C yXe cymecTBylommmu B bJ] umeHamu ctonOmoB u Tabmui. UToOBI MCKIIOYUTH
Ty HeonHo3HauHocTh, B CVYDB/[ JIMHTEP mnpenycMoTpeH peXuM COBMECTHMOCTH C
MPEIbIIYyIIMMH BEpCUSAMH. [[1s1 BKIIIOUEHHS 3TOTO peXHUMa ciexyeT 3amycTuTh siapo CYB/]
¢ kmoyoM /COMPATIBILITY=GEOPREFIX. B sToM ciydae K MMEHaM T€OMETPUYECKUX
¢ynkuuit nodasnsercs npepukc "LIN ". Hampumep, cTaHmapTHbIE MMEHAa T€OMETPUYECKUX
SQL-dynkuuit AsText() u PointFromText() Oymyt 3ameHeHsl Ha uMmeHa Lin AsText u
Lin_PointFromText:

select 1lin AsText (lin PointFromText ('POINT (1 1)"'));
| POINT (1 1) |

3arpy3ka reomerpuueckux BLOB-maHHBIX Takke BBITIONHIETCS OOBIYHBIM CIIOCOOOM,
Hanpumep, ¢ noMouipto ctanaaptaoro SQL-3anpoca INSERT.

INSERT INTO GTEST (GEOM)

VALUES (GEOMFROMWKB (hex ('0103000000010000000500000000000000000024400000
00000000244000000000000024400000000000004940000000000000494000000000000
049400000000000004940000000000000244000000000000024400000000000002440"),

1234));

aubo ¢ TOMOINBI0 KoMaHIbl HHTepdeiica HikHero ypoBHs (call-untepdeiica) ABLB.
Hanpuwmep, Boimenpusenennast INSERT-komanna B yrunute INL (ucnons3yromeir ABLB)
BBITJISIUT CIICIYIOIIMM 00pa3oMm:

INSERT INTO GTEST (GEOM) VALUES (NULL) ;
blob insert column=1
01030000000100000005000000000000000000244000000000000024400000000000002

44000000000000049400000000000004940000000000000494000000000000049400000
00000000244000000000000024400000000000002440D2040000;

OrpanuueHuss U ocoOeHHOCTH Ipu jAoOaBieHun reomerpuueckoro BLOB-3Hauenus c
nomoIbio komanipl ABLB:

1) B xoHer Oydepa co 3HadeHHEM Ha0 100aBATh 3HaueHue SRID (4 Oaiita);

2) nmpoBepka Ha KOPPEKTHOCTh BBEIEHHOIO 3HAYEHUs HE IpoBepseTcs (T.K. 3HaYCHHE
3aHocutcs B b/l mopuusamn).

B sToMm citydae 117151 IpOBEpKU KOPPEKTHOCTH BBEIEHHOTO 3HAUEHUS HaJI0 BOCIIOIb30BATHCS
¢ynkuueit GEOISVALID, Hanpumep, BBIIOTHATH 3aPOC BHJA!
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3arpy31ca TeOMETPHUICCKHUX TAHHBIX

select GEOISVALID(GEOM) from GTEST;

(3anpoc BepHET 1 it KOPPEKTHBIX 3HaYEHUH U 0 — 1711 HEKOPPEKTHBIX);

3) reomerpuueckue BLOB-3HaueHuWs Henb3s TMepefaBaTh B KayeCTBE IapaMETpPOB B
SELECT-3anpocax.

T.e. ecnu, HanrpuMep, TPEOYETCs BBITIOJIHUTD 3apOC BUJIA
select UNION (GEOM, ?) from GTEST;

TO MOXKHO TIepe/iaTh €My B Ka4eCTBE ImapaMeTpa 0alTOBYIO MOCIIEN0BATEIbHOCTh JUTMHON
He 6omnee 4000 GaiiT, HapUMep, TaKyIO:

01030000000100000005000000000000000000244000000000000024400000000000002
44000000000000049400000000000004940000000000000494000000000000049400000
00000000244000000000000024400000000000002440D2040000

3arpy3ka ¢ nomowbio WKT-chopmaTta

Co3znanue 3HaueHUH cnenupuuecKux reoMeTpuaeckux Tumnos (3a uckimouennem BOX, LINE,
CIRCLE) obecnieunBaeTcs C MOMOIIBI0 COOTBETCTBYIOLIUX KAXKIOMY U3 TUIIOB (DYHKIIHH.

Co3paaHune TouYKu
PyHKUMA

[IpeobpazoBanne WKT-nipencraBieHrss TOUKH B COOTBETCTBYIOIIUN T€OMETPUYCCKUN THII
JTAHHBIX.

Cneuundmnkauus
PointFromText (<wkt>[,<srid>])

<wkt>—<WKT-npexacraBnenue Toukn> | <SQL-napamerp>;
<srid> — uaeHTH(PHUKATOP CUCTEMbI KOOPIUHAT JTAHHON TOUYKH.

CuHTaKcu4eckue npaBuna
Ecnu aprymenT <srid> He 3a7aH, IO YMOJYaHUIO UCTIONb3yeTcs 3HaueHue 0.
Bo3Bpawaemoe 3HayeHue

1) 3nauenne tuna POINT, cooTBeTcTBYylOlLleE BHYTpPEHHEMY IpeicTaBieHHUI0 B b/l Tuma
nanHbIX POINT (B ciiyyae HOpManbHOTO 3aBEPILICHU).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).
Mpumepsbl
1)

create or replace table geo test (p point);

insert into geo test (p)values (pointfromtext ('point(1.45 3.06)"));

insert into geo test values (pointfromtext ('point 1.45 3.06', 1));
insert into geo test(p) values (pointfromtext ('point (25 67)"',
45));
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2) sql-ckpunr:

create or replace table geo test (geom GEOMETRY null);

insert into geo test (geom) values (PointFromText (?)),
(PointFromText (:param)) ;

POINT (10 5)

POINT (12 4)

Co3pgaHue noMmaHOW NMUHUU

PyHKUMA

[IpeobpazoBanne ~ WKT-npeacraBneHuss  JIOMaHOW  JIMHUM B COOTBETCTBYIOIIMIA
F€OMETPUYECKUIM THUII JaHHBIX.

Cneuundumkaumsa
LineFromText|LineStringFromText (Kwkt>[,<srid>])

<wkt>—<WKT-npexacrasienue noMmaHot tuHum> | <SQL-napamerp>;
<srid> — uAeHTUPUKATOP CUCTEMbI KOOPIUHAT JaHHOW JIOMaHOW JIMHUU.

CuHTaKcu4eckue npasuna

Ecnu aprymenTt <srid> He 3aaH, 10 yMOJIYAHUIO UCHIOIb3yeTcs 3HaueHue 0.

Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenune tuna LINESTRING, cooTBeTcTBYyIOIIEEe BHYTpPEHHEMY IpeacTaBieHHIO B B/
tuna qaHHbiX LINESTRING (B citydyae HOpManabHOTO 3aBEPILEHMS).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBanus).
Mpumepsbl
1)

create or replace table geo test (1 linestring);

insert into geo test (1)

values (linefromtext ('linestring (1 1,2 2,1 2,5 7)"));

insert into geo test

values (linestringfromtext ('linestring ((2 2), (4 5), (8
15))"',3));

2)

CREATE OR REPLACE TABLE LS TEST (L LINESTRING) ;

INSERT INTO LS TEST

VALUES (LineFromText ('"LINESTRING (2 2,1 0,10.1 2)"));
INSERT INTO LS TEST

VALUES (' ((0 1),3 3,(0 0), (10 10) 11 21)'::LINESTRING);
INSERT INTO LS TEST VALUES ('LINESTRING (1 2,4 1,67 85)");
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3)

create or replace table geo test (1 linestring(2048));

insert into geo test(l) values (linefromtext(?));

linestring (1 1, 2 2, 1 2, 5 7)

insert into geo test(l) values (LineStringFromText (:param,2));
linestring ((2 2), (4 5), (8 15))

Co3paHne MHOroyronbHukKa
PyHKUMA

[IpeoOpazoBanne  WKT-mpeacraBieHuss ~ MHOTOYTOoJbHHKAa B COOTBETCTBYIOIIUH
reOMEeTPUYECKUN TUM TAaHHBIX.

Cneuundumkaums
PolyFromText | PolygonFromText (<wkt>[,<srid>])

<wkt>—<WKT-npexacraBienue MHOroyroibHuka> | <SQL-nmapamerp>;
<srid> — uaeHTH(PHUKATOP CUCTEMbI KOOPIUHAT TaHHOTO MHOTOYTOJBHUKA.

CuHTakcu4yeckue npasuna
Ecnu aprymenT <srid> He 3a7aH, IO YMOJYaHUIO UCTIONb3yeTCs 3HaueHue 0.
Bo3Bpalwaemoe 3Ha4yeHue

1) 3nauenue Tuna POLY GON, cooTBeTcTBYyIOlIEE BHYyTpEHHEMY NpencTaBieHuio B b/l tuma
naHHbIX POLYGON (B ciiyyae HOpMaibHOTO 3aBEPILIEHNUS).

2) Kon 3aBepmenust CYB/[ JIMHTEP (npu ommbke mpeodpa3oBanms).
Mpumepsbl
1)

create or replace table geo test (p polygon);

insert into geo test(p) values (PolyFromText ('polygon((2 2,1 1,0
0,10 0,2 2))"));

insert into geo test (p
1), (0 0), (10 0), (2 2)

values (PolyFromText ('polygon (((2 2), (1
) ')

~ ~—

insert into geo test( ) values ('((O0O 0,0 3,3 3,3 0,0 0), (0 0,1
1,1 0.55,0 0)) '::polygon);
insert into geo_test( ) values ('POLYGON (1 2,4 1,67 85,1 2)");
insert into geo test(p) values (PolygonFromText ('polygon(((2 2),1
, (0 0), (10 0),2 2))"));
2)

create or replace table geo test (p polygon (4000));
insert into geo test(p) values (PolyFromText (?));
polygon((2 2,1 1,0 0,10 0,2 2))

insert into geo test(p) values (PolygonFromText (:param));
polygon(((2 2),1 1,(0 0), (10 0),2 2))
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Co3paHune rpynnbl TOYEK

PyHKLMUA

[Tpeobpazoanne WK T-nipeacraBieHus rpynibl TOYEK B COOTBETCTBYIOIIHI TeOMETPHYECKHIA
THUII JaHHBIX.

Cneuudmnkauus
MPointFromText |[MultiPointFromText (Kwkt>[,<srid>])

<wkt> - <WKT-npencrasienue rpynmsl Touek™> | <SQL-mapameTp>;
<srid> — uaeHTu(UKATOpP CUCTEMbI KOOPAMHAT JaHHOTO Ha0Oopa TOYEK.

CuHTaKcu4yeckue npasuna

Ecnu apryment <srid> He 3a/1aH, IO yMOJIYaHUIO UCTIOJIb3yeTcs 3HaueHue 0.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne tunma MULTIPOINT, cooTBeTcTByIOIIEE BHYTpEHHEMY MpeaAcTaBieHUi0 B bJ]

tumna ganaeix MULTIPOINT (B cinyuae HOpMaabHOTO 3aBEPIIICHUS).
2) Kon 3aBepmienus CYB/] JIMHTEP (npu ommbke nmpeoOpa3oBaHus).

Mpumepsbl

1)

create or replace table geo test (mpo multipoint);

insert into geo test (mpo) values (MPointFromText ('multipoint (2
2,11,2 2,1 0,0 0)"));

insert into geo test (mpo) values ('multipoint (2 2,1 1,2 2,1 0,0
0) ')

insert into geo test (mpo) values (MPointFromText ('multipoint ((2
2),(1 1),2 2,(1 0),0 0)"));

insert into geo test (mpo) values (MultiPointFromText ('multipoint
((2 2),(L 1),2 2,(1 0),0 0)"))

2)

create or replace table geo test (mpo multipoint(2048));

insert into geo test (mpo) values (MPointFromText (?));

multipoint (2 2,1 1,2 2,1 0,0 0)

insert into geo test (mpo) values (MultiPointFromText (:param));
multipoint ((2 2),(1 1),2 2,(1 0),0 0)

CozgaHue rpynnbl NOMaHbIX FIMHUWA
PyHKLUUA

[IpeobpazoBanne WKT-mipencrapienusi Tpynmnbl JIOMaHBIX JUHUH B COOTBETCTBYIOIIUIN
reOMEeTPUYECKUN TUI TAaHHBIX.

Cneuundumkaums
MLineFromText |[MultiLineStringFromText (Kwkt>[,<srid>])
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<wkt>—<WKT-npeacrasienue rpynmsl JoOMaHbIX TUHUNK> | <SQL-napametp>;
<srid> — uAeHTUPUKATOP CUCTEMbI KOOPIUHAT JaHHON TPYIIIbI JIOMAHBIX JIMHHUM.

CuHTaKcuM4eckue npaBuna
Ecnn aprymenTt <srid> He 3a/1aH, 10 yMOJIYaHUIO UCIOJIb3yeTcs 3HaueHue 0.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) 3nauenune Tuna MULTILINESTRING, cooTBeTCcTBYyIOII€E BHYTPEHHEMY MPEICTABICHHIO
B b/l Tuna nanupix MULTILINESTRING (B cixyyae HOpMajabHOTO 3aBEPIICHHUS).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).
Mpumepsbl

1)

create or replace table geo test (mls multilinestring);
insert into geo test (mls) values

(MLineFromText ('multilinestring((2 2,1 1), (0 0,10 0))"));
insert into geo test (mls) values

(MultiLineStringFromText ('multilinestring((2 2, (1 1)), ((0 0), (10
0)))"))s
insert into geo test (mls) values ('((0 0,0 3,3 0),(0 0, 0 100, 1
1, 1 0.55))'"::multilinestring);
insert into geo test (mls) values ('multilinestring((l 2,4 1), (67
85,1 2))");
2)

create or replace table geo test (mls multilinestring(2048));

insert into geo_ test (mls) values (MLineFromText (?));

multilinestring((2 2,1 1), (0 0,10 0))

insert into geo test (mls) values
(MultiLineStringFromText (:param)) ;

multilinestring((2 2, (1 1)), ((0 0), (10 0)))

COS.EI,aHVIe rpynnbl MHOIFroyrosfibHMKoOB
PyHKLMA

[Ipeo6pazoanue WKT-npencraBiaeHusi rpynnbl MHOTOYTOJBHUKOB B COOTBETCTBYIOIIMM
reOMEeTPUYECKUN TUI TAHHBIX.

Cneuundmnkaumsa
MPolyFromText |[MultiPolygonFromText (<wkt>[,<srid>])

<wkt> - <WKT-npencrapieHue rpynmnbsl MHOTOYTOIbHUKOB> | <SQL-mapamerp>;
<srid> — uneHTu(dUKaTOp CUCTEMbI KOOPAUHAT JaHHOM IPyNIIbl MHOTOYTOJbHUKOB.

CuHTaKcu4yeckue npaBuna

Ecnu apryment <srid> He 3a/1aH, IO yMOJIYaHUIO UCTIOIb3yeTcs 3HaueHue 0.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne tTuna MULTIPOLY GON, cooTBeTCTBYIOII€E BHYTPEHHEMY INPEJICTABICHUIO B
B/l Tuna ganaeix MULTIPOLY GON (B city4ae HOpMajabHOT'O 3aBEPILIECHUS).

2) Kon 3aBeprienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).

Mpumepsbl
1)
create or replace table geo test (mp multipolygon);
insert into geo test (mp) values (MPolyFromText ('multipolygon (( (2
2,11,0 0,10 0,2 2))) "))
insert into geo test (mp) values
(MultiPolygonFromText ('multipolygon((2 2, (1 1),3 0,(2 2)), (0 0,
(0 3),3 3,(30))"))
insert into geo test (mp) values ('((0 0,0 3,3 3,3 0,0 0), (0 0,1
1,1 0.55,0 0))'::multipolygon) ;
insert into geo test (mp) values ('multipolygon ((((1 2), (4 1), 67
85, (1 2))))"):
2)

create or replace table geo test (mp multipolygon (2048));
insert into geo_ test (mp) values (MPolyFromText (?));
multipolygon (((2 2,1 1,0 0,10 0,2 2)))

insert into geo test (mp) values (MultiPolygonFromText (:param));
multipolygon((2 2, (1 1),3 0,(2 2)),(0 0, (0 3),3 3,(3 0))

Cosp,al-me rpynnbl reOMeTpnyeCKunx O00BLEKTOB
PyHKLMUA

[IpeoOpazoBanne ~ WKT-npencraBineHuss  rpynmbl  TeOMETPUUYECKMX  OOBEKTOB B
COOTBETCTBYIOLIUN F€OMETPUYECKUM TUII JTAHHBIX.

Cneuundumkauums
GeomCollFromText (Kwkt>[,<srid>])

<wkt>—<WKT-npezacrapieHue rpymnmsl reoMeTpu4eckux 00beKkToB> | <SQL-napamerp>;
<srid> — uAeHTHUPHUKATOP CUCTEMbI KOOPIUHAT JaHHON TPYIIIBI TEOMETPUUYECKIX OOBEKTOB.

CuHTaKcu4eckue npaBuna
Ecnn aprymenTt <srid> He 3aaH, 10 yMOJIYaHUIO UCIOJIb3yeTcs 3HaueHue 0.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne Ttuma GEOMETRYCOLLECTION, cooTBeTcTByOIleE BHYTPEHHEMY
npencrasinennio B b/[ tuna nanaeix GEOMETRYCOLLECTION (B cimydae HOpMajabHOTO
3aBEPILICHHUS ).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBanus).
Mpumep

create or replace table geo test (gcl geometrycollection);
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insert into geo test(gcl) values
(GeomCollFromText ('geometrycollection(linestring((2 2), (1 0)),

polygon( ( O 0,0 3,3 0,0 0), (0 O, 1 1, 1 0.55, 0 0) ) )Y")):
insert into geo test(gcl) values ('(point(l 1), linestring(l 4,2
5))'::geometrycollection);

insert into geo test(gcl) values ('geometrycollection (point (1

1) ,point (10 10),point (100 100))");

Co3paHune npsimMoyrosnbHUKa

Co3nganuve npsIMOYTOJbHHKA (MHOTOYTOJbHMKA CO CTOpPOHaMH, MapajljIeIbHBIMH OCSM

KOODPJIMHAT), BBITMOJIHAETCS C TIOMOILBIO POCTOM TUMH3AIMH 00BEKTa, HAIPUMED:

create or replace table box test (b box);
insert into box test wvalues('box (1 2, 4 1)');
insert into box test wvalues('((0 1,3 3))'::box);

Mpumep

create or replace table box test (b box(2048));

insert into box test values (polyfromtext('box (2 2,1 0)"'));
insert into box test values (polyfromtext(?));

box (2 2,1 0)

insert into box test values (polygonfromtext (:param));

box (1 2, 4 1)

CospgaHue NnpsAMOU NNHUN

COS,Z[aHI/Ie HpHMOﬁ JIMHHUHK BBIINOJIHACTCA C IIOMOIIBIO HpOCTOﬁ THUIIW3alluHN O6T>CKTa,

Hanpumep:
CREATE OR REPLACE TABLE LINE TEST (L LINE) ;
INSERT INTO LINE TEST VALUES (' ((0 1),3 3)'::LINE);

INSERT INTO LINE TEST VALUES ('LINE (1 2,4 1)');

CospgaHue Kpyra

Co3znanue Kpyra BBIIOJHSETCS ¢ IOMOIIBIO POCTON TUMH3AIMKY 00BEKTa, HAIPUMED:

CREATE OR REPLACE TABLE CIRCLE TEST( CR CIRCLE );
INSERT INTO CIRCLE TEST VALUES( 'CIRCLE (1 1,1)' );
INSERT INTO CIRCLE TEST VALUES( '(1 2) 3'::CIRCLE );

Cosp,al-me NMPOU3BOJILHOIO reomMmeTpmn4eckoro obObeKkTa
PyHKUMA

[IpeobpazoBanne  WKT-nipencraBineHuss  J000r0  IreOMETPHUYECKOTO  0OBbEKTa
COOTBETCTBYIOUINI T€OMETPUUECKHM TUTI JaHHBIX.

Cneuundmkauusa
GeomFromText | GeometryFromText (Kwkt>[,<srid>])

B
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<wkt>—<WKT-npezacraBienue reomerpuieckoro <oobekra> | <SQL-mapameTp>;
<srid> — uAeHTHUPUKATOP CUCTEMbI KOOPIUHAT TAaHHOTO T€OMETPUUECKOTO OObEKTA.

CuHTaKcu4yeckme npaBuna
Ecnm aprymenT <srid> He 3aJ1aH, IO YMOJIYaHUIO UCIIONb3yeTCs 3HaueHue 0.
BosBpawaemoe 3HaYeHue

1) 3HaueHne MHCTAHIMPYEMOIO TE€OMETPUYECKOTO THUIA, COAepXalleecsi B CTPOKOBOM
apryMeHTe 3Toi (YHKLUUH, COOTBETCTBYIOIlEE BHYTPEHHEMY MpencTaBieHHio B B/l
MOJYYEHHOTO IPU NpeoOpa30BaHUH T€OMETPHUYECKOTO OOBEKTA.

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBaHus).
Mpumepsbl
1)

create or replace table geom test (g geometry);
create index g on geom test;
insert into geom test(g) values (geomfromtext ('point (1
1)"',1001));
insert into geom test(g) values (geomfromtext ('linestring (1 1,2
2,3 3)',1001));
2)
create or replace table geom test (g geometry(2048));
insert into geom test(g) values (geomfromtext (?));
point (1 1)
insert into geom test (g) values (geomfromtext (:param,5));
linestring (1 1,2 2,3 3)

3arpy3ka ¢ nomouwbio WKB-npeacraBneHus

Cosznanue 3HaueHUH crenupuIecKux reoMmeTpuaeckux Tumos (3a uckmoueHnem BOX, LINE,
CIRCLE) oGecnieunBaeTcs C MOMOIIBI0 COOTBETCTBYIOIIUX KAXKIOMY U3 TUIIOB (DYHKITHIA.

Co3agaHue ToYKM
PyHKUMA

[TpeoOpazoBanne WKB-mpencraBieHuss TOYKA B COOTBETCTBYIOIIMIA T€OMETPUICCKUN THIT
JAaHHBIX.

Cneuundmkaums
PointFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencrasnenue Toukrn> | <SQL-napamerp>;
<srid> — uaeHTU(PUKATOP CUCTEMbI KOOPIUHAT JTAHHON TOUYKH.

CuHTakcu4yeckue npasuna

Ecnu apryment <srid> He 3a/1aH, IO yMOJIYaHUIO UCTIOIb3yeTcs 3HaueHue 0.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne tuna POINT, coorBeTcTBylOIIee BHyTpeHHeMy mpezcTasieHuto B BJ[ Ttuma
naHHbIX POINT (B citydae HOpMaIbHOTO 3aBEPILICHHUS).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).
Mpumepsbl

1) IIporpaMma KIMEHTCKOTO MPUIIOKEHHS TOJDKHA cama MpaBHILHO chopmupoBath WKB-
IIPEICTABIICHHUE, HAIIPUMED:
'point (1 1)
create or replace table point test(p point);
insert into point test

values
(pointfromwkb (hex ('0101000000000000000000£03£000000000000£03£"))) ;

2)

create or replace table point test(p point);
insert into point test values (pointfromwkb (hextoraw(?)));
0101000000000000000000£03£000000000000£03¢£

Co3agaHue NoOMaHOU NUHUM
PyHKUMA

[IpeobpazoBanne ~ WKB-mpencraBienuss JOMaHOW  JIMHMUM B COOTBETCTBYIOIIMIA
reOMETPUYECKHM THUIT TAHHBIX.

Cneuundumkaums
LineFromWKB | LineStringFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencrasnenue jomanoil muann> | <SQL-napamerp>;
<srid> — uAeHTHUPHUKATOP CUCTEMbI KOOPIUHAT JaHHOU JIOMaHOW JIMHUU.

CuHTakcu4yeckue npasuna
Ecnu aprymenTt <srid> He 3a/1aH, 10 yMOJIYaHUIO UCIIOJIb3yeTcs 3HaueHue 0.
BosBpaljaemoe 3HayeHue

1) 3nauenune tuna LINESTRING, cooTBeTcTBYIOLIEE BHYTPEHHEMY IpecTaBiIeHUIO B B/l
tuna ganHeix LINESTRING (B ciiyyae HOpMaIbHOTO 3aBEPILICHHUS ).

2) Kog 3aBepmenust CYB/[ JIMHTEP (npu ommbke mpeodbpa3oBanmsi).
Mpumepsbl

1)
! 1line (1 1, 2 2)
create or replace table line test(p linestring);
insert into line test
values (linefromwkb
(hex ('010200000002000000000000000000F03F000000000000F03F0000000000000
040000000000000004000000000")))
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2)

create or replace table line test(p linestring);
insert into line test values (linefromwkb (:param));

3HaueHMe IapaMeTpa:
010200000002000000000000000000F03F000000000000FO3F0O000000000000040000
000000000004000000000

Co3paHne MHOroyronbHukKa
PyHKUUA

[IpeoOpazoBanne ~ WKB-mpencrapneHuss  MHOTOYTOJIBHMKA B COOTBETCTBYIOIIHIA
FEOMETPUYECKUI THUII JTaHHBIX.

Cneuundumkaums
PolyFromWKB | PolygonFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencraBneHre MHOroyroipHuka> | <SQL-napamerp>;
<srid> — uaeHTH(PUKATOP CUCTEMbI KOOPIUHAT JAHHOTO MHOTOYTOJIbHUKA.

CuHTaKcu4yeckue npaBuna
Ecmu APryMCcHT <srid> He 3a1aH, 110 YMOJIYaHHUIO UCIIOJIB3YETCA 3HAYCHUC 0.
Bo3Bpalwjaemoe 3Ha4YeHue

1) 3nauenne Tuma POLY GON, cooTBeTCTBYIOIICE BHYTPEHHEMY TpeAcTaBieHuto B b/ Tuma
nanabix POLYGON (B ciiyuae HOpMaJabHOTO 3aBEPIICHUS).

2) Kogp 3aBepmienust CYB/[ JIMHTEP (npu ommbke npeodpa3oBanms).

CospgaHue rpynnbl TOYEK
PyHKLMA

[IpeoOpazoBanne ~ WKB-npencraBienus  rpymmbl  TOYEK B COOTBETCTBYIOIIMM
reOMEeTPUYECKUN THI TAHHBIX.

Cneuudmnkauus
MPointFromWKB | MultiPointFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencrasneHue rpymnisl Touek> | <SQL-mapamerp>;
<srid> — UIEHTHU(PHUKATOP CUCTEMbI KOOPIUHAT TaHHOTO Ha0Opa TOYEK.

CuHTakcu4yeckue npasuna
Ecnu apryment <srid> He 3a/1aH, 10 yMOJIYaHUIO UCIIOJIb3yeTcs 3HaueHue 0.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne Tuna MULTIPOINT, cooTBeTcTBYyIOIee BHYTPEHHEMY INpelcTaBieHuo B B/
tuna qauHbix MULTIPOINT (B cimyyae HOpManbHOTO 3aBEpPIICHU).
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2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBanus).

Cosp,al-me rpynnbl IOMaHbIX NMUHUA
PYyHKLUMUA

[IpeobpazoBanue WKB-npencrapineHuss TpyMIbl JIOMaHbIX JUHUM B COOTBETCTBYIOIIMM
reOMEeTPUYECKUN TUI TAHHBIX.

Cneuundmnkauun
MLineFromWKB |MultiLineStringFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencraBneHue rpymniisl J0MaHbIX JUHUI> | <SQL-napamerp>;
<srid> — uAeHTUPUKATOP CUCTEMbI KOOPIUHAT JaHHON TPYIIIbI JIOMAHBIX JIMHHUM.

CuHTaKcu4yeckue npaBuna
Ecnu aprymeHnTt <srid> He 3a1aH, 10 yMOJIYaHUIO UCHIOIb3yeTcs 3HaueHue 0.
BosBpawaemoe 3Ha4YeHue

1) 3nauenne Tuna MULTILINESTRING, cooTBeTcTBYIOIIIEE BHYTPEHHEMY MPEICTABICHHUIO
B b/ Tuna marasix MULTILINESTRING (B cityyae HOpMaabHOTO 3aBEPIIICHUS ).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBaHus).

Cosp,al-me rpynnbl MHOroyrosfibHUKoB
PYHKLMUA

[Ipeo6pazoBanne WKB-npeacraBieHuss rpynnbl MHOTOYTOJIBHUKOB B COOTBETCTBYIOIIMIMA
reOMEeTPUYECKUN THI TAHHBIX.

Cneuundumkaums
MPolyFromWKB | MultiPolygonFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencraBieHue rpymnibsl MHOTOYTOJbHUKOB> | <SQL-nmapamerp>;
<srid> — uaeHTHPUKATOP CUCTEMbI KOOPIUHAT TaHHON TPYIIbl MHOTOYTOJIbHUKOB.

CuHTakcu4yeckue npasuna
Ecnu apryment <srid> He 3a/1aH, 10 yMOJIYaHUIO UCIOIb3yeTcs 3HaueHue 0.
BosBpaljaemoe 3HayeHue

1) 3nauenne Tuma MULTIPOLY GON, cooTBeTCTByIOIIIee BHYTPEHHEMY TPEICTABICHUIO B
Bl tTuna nanapix MULTIPOLY GON (B ciyuae HOpMajabHOTO 3aBEpIIICHUS).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).

Cosp,al-me rpynnbl reOMeTpnNyeCKunXx O00BLEKTOB
PYyHKLMA

[IpeobpazoBanne  WKB-npencraBieHuss  rpynmbl  T€OMETPUYECKHMX  OOBEKTOB B
COOTBETCTBYIOIINI T€OMETPUYECKHUI TUIT JAHHBIX.
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Cneuundumkaumsa
GeomCollFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencraBieHue rpymnibl FeoMeTpHuecKux 00bekToB> | <SQL-nmapamerp>;
<srid> — uAeHTHUPUKATOP CUCTEMbI KOOPIUHAT JaHHON TPYIIIBI TEOMETPUUECKIX OOBEKTOB.

CuHTaKcu4veckme npasuna

Ecnu aprymenTt <srid> He 3a1aH, 10 yMOJIYaHUIO UCIIOIb3yeTcs 3HaueHue 0.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenne tuna GEOMETRYCOLLECTION, cooTBeTcTByIOLIEe BHYTPEHHEMY

npezacrasienuto B b/l Tuna nanasix GEOMETRYCOLLECTION (B ciiyyae HOpMajIbHOTO
3aBEpLICHMUS).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBaHus).

CO3.D,aHVIe NMPOUN3BOJILHOIO reomMeTpmn4eckoro obObekTa
PyHKUMA

[IpeobpazoBanne ~ WKB-npencraBieHuss  1000ro  reOMETPUYECKOro  00beKTa B
COOTBETCTBYIOLLIUN T€OMETPUUYECKHUI TUIT TAHHBIX.

Cneuundumkaumsa
GeomFromWKB | GeometryFromWKB (<wkb>[,<srid>])

<wkb>— <WKB-npencraBneHie reomeTpuueckoro <oorekra> | <SQL-napamerp>;
<srid> — uAeHTHUPUKATOP CUCTEMbI KOOPIUHAT JAHHOTO T€OMETPUUECKOrO OObEKTA.

CuHTaKcu4eckue npasuna

Ecnn ApryMCHT <srid> He 3a1aH, 110 YMOJIYaHHUIO UCIIOJIb3YCTCA 3HAYCHUC 0.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3HaueHne HHCTAHIIUPYCMOI'0 I'COMETPUUCCKOIO THUIIA, COACPIKALICECA B apIryMCHTC 3TOH

(GYHKLIMU M COOTBETCTBYIOLIEE BHYTpEHHEMY IpencTaBieHuio B BJl momyuyeHHOro npu
npeoOpa3oBaHUH F€OMETPHUECKOTO OOBEKTA.

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBanus).
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BbiOopka 3Ha4YeHU reoMmeTpn4eCcKnx TUNoB

3Ha4eHHUs] TeOMETPUUYECKUX THIIOB, NPEABAPUTEIBHO COXpAaHEHHbIE B TaOIMIE, MOTYT
obiTh  BeIOpaHnbl B WKT/WKB-popmare ¢ mOMOIIBIO COOTBETCTBYIOIIMX (QYHKLIUN
(cM. mpusoxkenus 1, 2).

B npenukare paBeHCTBa B IMOMCKOBBIX 3alpocax C T€OMETPUUYECKUMHU TUIAMH JaHHBIX
HE0OXOJMMO 3a/1aBaTh OJHOBPEMEHHO 3HAUE€HUE I'€OMETPUYECKOrO TUIA U UACHTH(PHUKATOP
ero koopauHart (¢ nomoibio pynkuuu SRID), Hanpumep,

create or replace table geo test (p point);

insert into geo test(

values (PointFromText ('point

P) ( (1 1) ;
insert into geo test(p) values (PointFromText ('point (1 2)', 1));
insert into geo test(p) values (PointFromText ('point (1 3)', 1));
insert into geo test(p) values (PointFromText ('point (1 2)', 2));
insert into geo test(p) values (PointFromText ('point (1 2)', 3));
select count(*) from geo test where p='point(l 2)';
select count(*) from geo test where p='point(l 2)'and srid(p)=2;

create or replace table geom (g geometry);
select x(g) from geom where GeometryType (g)='POINT';

Tun rpapuueckix TaHHBIX KOHKPETHOTO CTOJOLA XpaHHUTCsS B 3neMeHTe Prec mons $$$S24
cuctemuoi Tabmuibl $SSATRRI.

Kpome Toro, mudopmamuio o cronduax C TeOMETPHUYECKUMU THUIIAMH JAHHBIX MOXXHO
nonyunuts u3 npencraBieHuss GEOMETRY COLUMNS, co3nath KOTOPOE€ MOXKHO C
MOMOIIBIO CKpPUNITa geo cat.sgl, pa3meniaeMoro B nogkaraiore /dict ycTaHOBOYHOTO
karanora CYBJ JIMHTEP:

create view GEOMETRY COLUMNS AS

select

cast ('' as varchar(2560)) as f table catalog,

cast ($$$s34 as varchar(256)) as f table schema,
cast ($$$sl3 as varchar(256)) as f table name,

cast ($$$s23 as varchar(256)) as f geometry column,
cast ( 2 as integer ) as coord dimension,

cast (-1 as integer) as srid

from

LINTER SYSTEM USER.$$$sysrl,
LINTER SYSTEM USER.$$Sattri,
LINTER SYSTEM USER.S$S$Susr
where $$$sl1l = $$$s21 and
$$Ss1l2 = $$$s31 and

$$$s32 = 0 and

GetByte
GetByte

$5$524,1) = and

( 9
($$$524,2) > O

.
14

© I'eometpuueckne Tunbl AaHHbIX. 3A0 HIIIT «PEJIDKC», 1990-2023 35



Bbi6opka 3HaYeHNIi reoMeTPHYECKUX THIIOB

Bbibopka B WKT-chopmaTte

PyHKLUA

[IpeoOpazoBanre BHYTPEHHETO TMPEACTABICHHUS TeoMmeTpudeckoro ooObekta B WKT-
MIpeJCTaBICHHUE.

Cneuundumkaums
AsText |to char (<umsa cronbua>[,<bopmar>])

<uMsa cToJybla> — UMA CTOJI6IIa C TCOMECTPUUCCKUM TUIIOM JaHHBIX;
<bopmaT> — CHMBOJIBHBIN JIUTEpa popMara mpeodpa3oBaHUs CTPOKH.

CuHTaKcu4yeckue npaBuna

AprymeHT <dopmaT> 3amaer (opmar npeodpa3oBaHHUs CTPOKH (CM. omucaHue (PyHKIHUU
to_char B noxkymenre «CYBJI JIMHTEP. CrpaBounuk no SQL»).

Bosapamaemoe 3Ha4YeHue

1) B cimyuae HOpMaIbHOTO 3aBEPIICHUS:

* 3HayeHue Ttuma char, coorBercTByromee WKB-npencTaBieHUuI0 TeOMETPUYECKOTO
oobekra THna VARBYTE. J[nuHa CTPOKM BBIUMCISAETCS JAUHAMHYECKH U HE MOXKET
npesbimats 4000 cuMBOIIOB;

* IpH BBIBOJC 3HAUCHHUH KOOpAMHAT Oe3 ykazaHus gopmara Oyner BeiBeZeHO 10 3HaKOB
MOCJIC 3aMATOM;

* IpuU BBIBOAE OONBIIMX 3HAYEHUH KOOpAMHAT OHU OyayT mnpeoOpa3oBaHbl B
SKCTIOHEHITNAJILHBIN BH;

» 3HaueHne Ttuna blob, coorBercTByromee WKB-mpencraBieHuo reoMeTprUYEcKoOTo
obbekra TMna BLOB. B 3ToMm citydae i1t mosryueHust 3Ha4eHus TMna char Heo0xoaumo
ucnonb3oBarbk SQL-ynkiuro getblobstr (cm. nokyment «CYB/] JIMHTEP. CnpaBouHuk

o SQL»).

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke nmpeoOpa3oBaHus).
Mpumepsbl

1) reomerpuueckuii VARBY TE-00bekT
CREATE OR REPLACE TABLE POINT TEST (P POINT);
INSERT INTO POINT TEST VALUES ( PointFromText ('POINT (1 1)'));
INSERT INTO POINT TEST VALUES ( PointFromText ('POINT (0 1)'));
INSERT INTO POINT TEST VALUES ( PointFromText ('POINT (1 2)'));
INSERT INTO POINT TEST VALUES ( PointFromText ('POINT (1 1)'));
select AsText (P) from POINT TEST;

INL HadaJibHOe BpeMma : 21:14:42 xoHeuHoe Bpemsa : 21:14:42

| POINT (1 1) |
| POINT (0 1) |
| POINT (1 2) |
| POINT (1 1) |
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Bei6opka 3Ha4YeHNii reoMeTPHYECKUX THIIOB

2) reomerpuueckuiit BLOB-00bekT

select getblobstr (astext (GEOM), 1, 50), lenblob(astext (GEOM)),
lenblob (GEOM) from GTEST;
| POLYGON ((10 10,10 50,50 50,50 10,10 10)) | 41| 97|

Bbioopka B WKB-thopmate
PyHKUMA

[IpeoOpa3oBanne BHYTPEHHETO MPEACTABICHUS TeoMeTpudeckoro ooObekra B WKB-
MIPE/ICTABIICHUE.

Cneuundumkaums
AsBinary(<umsa crosbua>)

<mM4 CTOJ‘[@LLa> — UM CTOJ'I6I.I8. C IrCOMCTPUUCCKUM TUIIOM JaHHBIX.
Bo3Bpalwjaemoe 3HayeHue

1) B ciydae HopManbHOro mpeoOpa3oBaHus:

* 3HayeHue Tuma varbyte, coorBercTByiomee WKB-npencTaBieHHI0 T€OMETPUUYECKOTo
oobekta VARBYTE-tuma. J[nuHa 3Ha4eHUs 3aBUCUT OT T'€OMETPHUYECKOrO THUIA
00BbeKTa;

* 3HaueHue Tuma blob, coorBercTByOmEee WKB-npencraBieHH0 reoMeTpru4ecKoro
oobekta Tuna BLOB. B atom cnyuae ans nomyueHus 3HaueHust Tuna char Heo6xonumo
ucnonb3oBarh SQL-dynkiuto getblobstr (cMm. nokymenT «CYB/I JIMHTEP. CripaBoynuk

1o SQLy).
2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBaHus).

Mpumepsbl

1) reomerpuueckuiit VARBY TE-o00bexT
select AsBinary(P) from POINT TEST;

| 01 01 00O 00O 00 0O OO OO OO OO 00 FO 3F OO0 OO OO0 00 OO0 00 FO 3F|
| 01 01 00O 00O 0O OO OO OO OO OO 0O OO 00O OO OO OO0 00 00 00 FO 3F|
| 01 01 00 00O 00O OO OO OO OO OO0 00 FO 3F OO0 OO OO OO0 OO 00 0O 40}
| 01 01 00O 00O 00 0O OO OO OO OO 00 FO 3F OO0 OO OO0 00 OO0 00 FO 3F|

2) reomerpuueckuiit BLOB-00bekT

select cast getblobstr (asbinary (GEOM), 1, 93) as byte(93) from

GTEST;
010300000001000000050000000000000000002440000000000000244000000000000
024400000000000004940000000000000494000000000000049400000000000004940
000000000000244000000000000024400000000000002440
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CpencrBa o06paboOTKU reOMeTPUYECKUX TUNOB
AaHHbIX

CYB JIMHTEP npenocrasinser Ha0Op PyHKLINI U1l BBITOJHEHUS PA3IMYHBIX ONepaiiil Hal
reOMETPUYECKUMHU TaHHBIMU. DTH (PyHKIIMU YCIOBHO MOTYT OBITh pa3/IeJIEHbl Ha CIEIYIOIIHE
IpYMIIbL:

® (bYHKI_[I/II/I JUIA aHaJIn3a CBOMCTB TCOMCTPHUUICCKUX JTaHHBIX;
® (bYHKI_[I/II/I JJIA CO30aHUA HOBBIX 3HAYCHUH rCOMETPHYCCKUX TUIIOB U3 YK€ CYIICCTBYIOIIUX

° (bYHKI_[I/II/I, KOTOPBIC OIMMCBIBAOT OTHOWICHUA MCKAY ABYMS 3HAUCHUAMU I'COMETPHYCCKUX
THUIIOB.

B Hpumeuanue
Boruncnenue 3nauenuil psajna ¢ynknuil (Hanpumep Area, Length) nomnepuBaeTcst TONbKO AJs
IIJIOCKOM CHCTEMBI KOOPAMHAT.

®yHKUUM onAa aHanm3a CBOMCTB reOMeTPUYeCKNX
TUNoB

I'Ionywm: Ha3BaHWUe reoMmeTpm4yecKoro Ttuna
PyHKUMA

[IpenocraBieHne UMEHH T€OMETPUYECKOTO THIIA JAHHBIX JUISI TEOMETPUYECKOTO OOBEKTa
JIF00O0r0 THIIA.

Cneuudmnkauus
GeometryType (<obbexrT>)

<0B6BekT> — M000H TeOMETPUIECKUN 0OBEKT.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nayuenne tuna char(18), cooTBeTCTByIOIIEE HA3BAHUIO TI'E€OMETPUYECKOTO0 THIIA
NIEPEaHHOTO 3HaYCHHUs (B CIIyyae HOPMAJIBLHOIO 3aBEPIICHU).

2) Kog 3aBepmenust CYB/| JIMHTEP (npu ommbke mpeodpa3oBanmsi).

Mpumep

SELECT GeometryType (GeomFromText ('POINT(1 1)"));
| POINT |

I'Ionyq UTb PAa3MEepPHOCTb reoMmeTpmn4ecKoro Tuna
PyHKUMA
[IpenocTarieHre pa3MepHOCTH 3HAYCHHUS JIFOOOTO TEOMETPUUYECKOTO TUTIA IAHHBIX.

Cneuundmkauusa
Dimension (<oBBeKT>)
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CpeacrBa 00padoTKH reoOMeTPUYECKUX TUIIOB JTAHHBIX

<06BeKT> — M000H reoMeTpHUUECKUN OOBEKT.
BosBpamaeMoe 3Ha4YeHue

1) Lenouncnennoe 3HaveHuwe (integer), COOTBETCTBYIOIIEE pPa3MEPHOCTH TEPEIaHHOTO
3HAUEHHsI TEOMETPUUECKOTO THIIA (B CITy4ae HOPMaJIbHOTO 3aBEPIICHUS ):

* -1 —00BekT mycT (empty);

* (0 — HyneBas pa3MepHOCTH (TOUKA);
e 1 — nuHUI,

* 2 — IOBEPXHOCTH.

2) Kon 3aBepmienus CYB/] JIMHTEP (mpu ommbke npeoOpa3oBaHus).

Mpumep

SELECT Dimension (GeomFromText ('LineString(1l 1,2 2)"));
| 1]

MonyunTtb naeHTUMKaTop cUCTeMbl KoopanHaT
PyHKLUA

[Ipenocrasnenne naeHTU(HUKATOPA CHCTEMBI KOOPAUHAT 3HAYEHUS JTIOOOTO T€OMETPUIECKOTO
THUTIA JAHHBIX.

Cneuundumkaums
SRID (<oBBekT>)

<0BBeKT> — M000H reOMETPHUECKUN OOBEKT.
Bosspau.l,aemoe 3Ha4YeHue
1) Lenouncnennoe 3HaueHue (integer), COOTBETCTBYIOLIEE HAECHTH(PHUKATOPY CHUCTEMBbI

KOOpAMHAT MEPEJaHHOIO 3HAueHHsl TeOMETPUUYECKOro THUma (B Cilydae HOPMAaJbHOIO
3aBEpLICHMUS).

2) Kon 3aBepmienust CYB/[ JIMHTEP (npu ommbke mpeodpa3oBaHms).

Mpumep

SELECT SRID (GeomFromText ('LineString(l 1,2 2)',101));
| 101 |

lNMpeobpa3oBaTb OOBLEKT K 3a4aHHON CUCTEMEe KOOpAUHAT
PyHKUMA
[TpeoOpazoBanue 00bEKTa K HOBOUM CHCTEME KOOPIMHAT.

Cneuundumkaums
Transform(<oBwexkT>,<srid>)

<0BBeKT> — M000H reoMeTpHUUECKUN OOBEKT.
<srid> — uIeHTUPHUKATOP CUCTEMBI KOOPIUHAT.
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CpencrBa 00padoTKH reOMeTPHUYECKUX TUIIOB JAHHBIX

Bo3Bpalwjaemoe 3Ha4yeHue

1) B cnydae HOpMalbHOTO 3aBEpIICHUS — T€OMETPUYCCKHM OOBEKT B 3aJaHHON CHUCTEME
KOOpPJIMHAT.

Tun BO3BpalacMoro 3Ha4CHUs:

* char mns reomerpuyeckoro oobekra Tuma VARBYTE. JlnmuHa CcTpOKH BBIYUCISAETCS
JIMHAMUYECKHU U He MOoxeT npeBbimaTh 4000 cHMBOJIOB;

* blob mns reomerpuyeckoro odbekra tuna BLOB. B stom cinywae ans momydeHHs
3HaUeHHUs Tuma char HeoOxogmmo wucnons3oBath SQL-dyHkuio getblobstr (cm.
nokymeHT «CYBJI JIMHTEP. CupaBounuk no SQL»);

* NULL, eciniu onun min o6a aprymenta NULL.
2) Kop 3aBepmienust CYB/[ JIMHTEP (npu ommbke nmpeodpa3oBanmsi).

B Hpumeuannue
B texymeli Bepcuu Bo3BpaIaeTcs UCXOAHBIN (HE TPeoOpa3oBaHHBIN) OOBEKT.

Mpumepsbl

1) reomerpuueckuiit VARBY TE-00bexT

SELECT AsText (transform(GeomFromText ('LineString (1l 1,2 2)'),101));
| LINESTRING (1 1,2 2) |

2) reomerpuueckuiit BLOB-00bekT

SELECT getblobstr (astext (TRANSFORM (GEOM, 1)), 1, 80) from GTEST;
| POLYGON ( (10 10,10 50,50 50,50 10,10 10)) |

Mony4ynTb MMHUMaNbHbLIX OrpaHU4YMNBalOLWNN
NPAMOYrofibHUK
PYyHKLMUA

Hp €IO0CTaBJICHHUC MHUHUMAaJIBbHOI'O OrpaHU4uBarouicro MpsAMOYTOJIbHHUKA J1I000T0
reOMETPHUYECKOTO 0OBEKTA.

Cneuundumkaums
Envelope(<obbexT>)

<06BekT> — M000H TeOMETPUIECCKUN OOBEKT.
Bosapamaemoe 3Ha4YeHue

1) 3nauenne Ttuna POLYGON, mnpezacraBisioniee MHHUMAIbHBIM —OrpaHMYUBAIOIIUI
npsAMOyToibHUK ¢ KoopauHaramMu (MINX MINY, MAXX MINY, MAXX MAXY, MINX
MAXY, MINX MINY) (B cmyuyae HOPMalbHOTO 3aBEPIICHHS).

2) Kog 3aBepmenust CYB/| JIMHTEP (npu HenpaBUiibHOM apryMeHTe (DYHKITUH).
Mpumep

SELECT AsText (Envelope (GeomFromText ('LineString(1 1,2 2)',101)));
| POLYGON ((1 1,2 1,2 2,1 2,1 1)) |
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CpeacrBa 00padoTKH reoOMeTPUYECKUX TUIIOB JTAHHBIX

I'Ionyqvm: rpaHvly 3Ha4eHusa reomeTpmnyeckoro tuna
PYHKLMA

[IpenocTaBnenue rpaHuIbl (BO3MOXKHO, KOMOMHUPOBAHHOMW ) 3HaUE€HUSI TEOMETPUYECKOTO THIA
JTAHHBIX.

Cneuundumkaums
Boundary(<obbsekrT>)

<06BeKT> — M000H reoMeTpUUECKUN OOBEKT.
Bosapamaemoe 3Ha4YeHue

1) B ciiyyae HOpMaJIbHOTO 3aBEPIICHUS — FTEOMETPUUECKUI OOBEKT, SBISIOMIMICS TPaHULIeH
3aJJaHHOTO F€OMETPUUECKOI0 OOBEKTA.

Tun Bo3BpanaeMoro 3Ha4eHHUs:
» char ana reomerpuueckoro oowekra tuna VARBYTE. JlnuHa cTpoku BbIYHCISETCS
JIMHAMUYECKHU 1 HEe MOoxeT mpeBbimaTh 4000 cHMBOJIOB;

* blob mns reomerpuyeckoro odbekra tuna BLOB. B stom cioywae ans momydeHHs
3HaueHHUs Tuma char HeoOxogumo wucnons3oBath SQL-dynkuio getblobstr (cm.
nokymeHT «CYBJI JIMHTEP. CnpaBounuk no SQL»).

B Hpumeuanue
Hns reomerpuueckoro tuma GeometryCollection Bo3Bpamaercss monHas TpaHuna (6e3
MpUMeHeHus Metona «mod 2»).

2) Kog 3aBepmienust CYB/[ JIMHTEP (npu HenpaBUiibHOM aprymMeHTe (DYHKITUH ).
Mpumepsbl

1) I'eomerpuueckuit VARBY TE-o0bext
SELECT AsText (Boundary (GeomFromText ('LineString(1 1,2 2,3 3)"')));

|[MULTIPOINT (1 1,3 3)
2) I'eomerpuueckuii BLOB-00bekT

select getblobstr (astext (BOUNDARY (GEOM)), 1, 50),
GLENGTH (BOUNDARY (GEOM) ) from GTEST;
LINESTRING (10 10,10 50,50 50,50 10,10 10)]| 160]

npOBepMTb cyuieCctBoBaHue 3Ha4eHuss reomeTpmyecKkoro
TUNa

PyHKUMA
HpOBepKa CYH_IGCTBOBaHI/ISI 3HAYCHUA FGOMeTpI/I‘-IeCKOF 'O TUIIA JAHHBIX.

Cneuudmnkauus
IsEmpty(<obbexT>)

<06BekT> — M000H TeOMETPUICCKUN OOBEKT.
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CpencrBa 00padoTKH reOMeTPHUYECKUX TUIIOB JAHHBIX

Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nadenue Tuna integer:
* | — 3HaueHHME TeOMETPUUYECKOTO TUTIA ITyCTO;
* (0 — 3HaYCHHE TEOMETPUUYECKOTO TUTIA OTIPE/ICIICHO;
* -1 - B cayuae, ecnu aprymeHT QyHkunu pased NULL.
2) Kog 3aBepmienust CYB/[ JIMHTEP (npu HenpaBUiIbHOM apryMeHTe (YHKITUH).

Mpumepsbl

1)
SELECT IsEmpty (GeomFromText ('Point (1 1)"'));
| 0|

2)
SELECT IsEmpty (GeomFromText ('Point EMPTY'));
| 1]

np0BepVITb CJNTOXHOCTb reomMmeTpmu4ieckoro oObeKTa
PyHKUMA

[TpoBepka CIOKHOCTH T€OMETPHUECKOro oObekTa. OmucaHue KakKIoro MHCTAHIIMPYEMOTO
TEOMETPUYECKOTO KJlacca BKIIFOUAET YCJIOBHUSA, MPU KOTOPBIX AJIEMEHT, IMPUHAJICKAIINNA
ATOMY KJIaccy, KIacCHPHUIMPYETCs KaK MPOCTON WM He mpocToi (crmoxHbii). Kak npasmio,
MPOCTOTA WU CIIO)KHOCTh OOBEKTa 3aBHUCUT OT HAIMYHUS TOYCK MEPECCUCHHS WM JTMHHMA
CONPUKOCHOBEHUS JIEMEHTOB 00BEKTa, HAIPUMEP, PUCYHOK 2.

opoCcTol obREKT CHNOXHEH obLEKT

Pucynok 2. [Ipumepbl reoMeTpruuecKoro o0beKra

Cneuudmnkauus
IsSimple(<obbekT>)

<0B6BekT> — M000H TeOMETPUICCKUN OOBEKT.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenue Tuna integer:
* | —reomeTpuueckuii 0OBEKT SBJISETCS IPOCTHIM;
* 0 — reoMeTpuueCKHl OOBEKT SABISIETCS CIOKHBIM;
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CpeacrBa 00padoTKH reoOMeTPUYECKUX TUIIOB JTAHHBIX

* -1 —B cayuae, ecnu aprymMeHT ¢pyHKiuu paseH NULL.
2) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuiIbHOM apryMeHTe (QYHKIIHH).

Mpumepsbl
1)
SELECT IsSimple (GeomFromText ('LineString(0 0,0 1,1 0,1 1,0 0)"));
| 0
2)
SELECT IsSimple (GeomFromText ('LineString(0 0,0 1,1 1,1 0,0 0)"));

| 1]

®yHKUMM ANA CO34aHNSA HOBbIX 3Ha4YeHUN
reomMeTpu4eckux TUNoB

®yHKUMKM ona paboTbl C TOYKON

Monyuntb X-KkoopAanHaTy TOYKU
PyHKLUA
[Tonyuenue X-KOOpAMHATHI TOUKH.

Cneuundmkauusa
X (<Touka>)

<Touyka> — reomerpuueckuii oobekT Truna POINT.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) 3navyenue tumna double, cooTBeTCTBYIOIIEE X-KOOPAMHATE TOUKH.
2) NULL, ecnu TouKa mycTa.
3) Kon 3aBepmienuss CYBJl JIMHTEP (nipu HenpaBuiIbHOM apryMeHTe (pyHKLUN).

Mpumep
SELECT X (GeomFromText ('Point (56.7 53.34)"',101));

| 56.7]|

Monyuntb Y-KoopAnHaTY TOYKU
PyHKUMA
[Tonydenue Y-KOOpaMHATHI TOYKH.

Cneuudmnkauus
Y (<Touka>)
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<Touyka> — reomerpuueckuit oobekT Tuna POINT.
Bosapamaemoe 3Ha4YeHue

1) 3nauenne tuma double, cooTBeTCTBYIOMIEE Y -KOOPAMHATE TOUKH.
2) NULL, ecnu Touka mycra.
3) Kon 3aBepmenust CYBJ[ JIMHTEP (npu HenpaBuiIbHOM apryMeHTe (QyHKIIH).

Mpumep
SELECT Y (GeomFromText ('Point (56.7 53.34)"',101));

| 53.34]

PyHKUMKN Ansa padoTbl C IOMAHOU NNUHUEN

MonyunTb KOOpAUHATBLI HaYana JIoMaHoOU NIMHUKN
PyHKUMA
HonyquI/Ie KOOpAUHAT HayaJabHOM TOYKH JOMAaHOM JIMHUH.

Cneuudmnkauus
StartPoint (<moMaHasa JAMHUS>)

<jiomMaHasa JuHMS> —reomerpudeckuil oobekt Tuna LINESTRING.
Bo3BpalwjaemMmoe 3HayeHue

1) 3nauenue tuna POINT, coorBeTcTBYyIOIIEEC HAYaIbHONW KOOPAXHATE JIOMAHOW JTMHUU.
2) NULL, ecnu momaHasi JIMHHS TyCTA.
3) Kon 3aBepmienuss CYBJl JIMHTEP (nipu HenpaBuiIbHOM apryMeHTe (pyHKLUN).

Mpumep
SELECT AsText (StartPoint (GeomFromText ('LineString(l 1,2 2,3
3)")))

| POINT (1 1) |

nonqu/ITb KoopAuUHaTbl KOHLUa JIOMaHOM JIMHUN
PyHKUMA
[Tonydyenune kKoOpaAMHAT KOHEYHOU TOYKH JIOMAHOM JIMHUH.

Cneuudmnkauusa
EndPoint (<jmoMaHas JMHMI>)

<JsioMaHada JuHug> —reomerpudeckuii 00bekT Thma LINESTRING.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenue tuna POINT, cooTBeTCTBYIOIIEE KOHEUHON KOOPANHATE JIOMAHOM JIMHUY.
2) NULL, ecnu ntoMaHast TMHUS MycCTa.
3) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuibHOM apryMeHTe (YHKITUH).
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Mpumep
SELECT AsText (EndPoint (GeomFromText ('LineString(l 1,2 2,3 3)')));

| POINT (3 3) |

nOHY‘-IVITb KoopAuUHaThbI y35a JIOMaHOW NINHUN
PyHKLMA
[Tonydenune KoOpAMHAT 3aJAHHOTO Y3712 JIOMAHOW JINHUH.

Cneuundumkaums
PointN (<soMaHas JuHMA>,[<y3es>])

<JjioMaHada JnHug> —reomerpudeckuii 00bekT Tuma LINESTRING;
<y'3eJ1> — IeJIOUUCIICHHOE MOJI0KUTEIbHOE 3HAYCHHUE.

CuHTakcu4veckue npaBuna

1) AprymeHT <y=3eJs> 3aJaeT NOPSAAKOBBI HOMEp TOYKH (y351a) JoMaHOW snHuU. OTcuer
y3JI0B HaunHaeTcs ¢ 1.

2) Ecnu <yszei> He 3a7aH, 10 YMOJYaHUIO IPUHUMAETCs 3HaYeHue 1.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne Tuma POINT, cooTBeTCTBYIOIIIEE KOOPAMHATAM 33JaHHOTO Y3J1a (TOYKH ) TOMaHOH
JTUHUH.

2) NULL, ecnu tomaHast JIMHHS TyCTA.
3) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuibHOM apryMeHTe (YHKITUH).

Mpumep
SELECT AsText (PointN (GeomFromText ('LineString(l 1,2 2,3 3)"),2));

| POINT (2 2) |

I'Ionqub ANMUHY NOMaHOMW NMNHUM
PyHKUMA
[Tonydenune AJIMHBI TOMAHOW JTUHUH.

Cneuudmnkauus
Length | GLength (<sioMaHas JuHMS>)

<jioMaHas JuHusa> —reomerpudeckuii 00bekT Tuna LINESTRING.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenue Tuna double, cooTBETCTBYIOIIEE JUTMHE JIOMAHOW JTUHUU.
2) NULL, ecnu momaHasi JIMHHSI TyCTa.

3) dns dysxkumm Length — 3Hauenue tuma double, cooTBeTcTByIOmIEE aauHE B OaiiTax
BHYTPEHHETO TPEIACTaBICHUs Tpaduueckoro oO0beKkTa (€cii B KadyeCTBE apryMeHTa
MepeaH reOMETPUUECKUN O0BEKT, OTJIMYHBINA OT JIOMAHOW JIMHUH).
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B Hpumeuanue
JnuHy reomerprueckoro Tumna Gynkmus Length Oyner Bo3Bpaliarh TOJIBKO B TOM clly4ae, eCIH
TPAHCIIATOP CMOXKET ONPENEIUTh TEOMETPHUECKUI TUI 3HaYeHUs. B mpoTuBHOM citydae Oyner
BO3BpAllleHa JTMHA 3HAYCHUsI B OaifTax.

Mpumepsbl
1)

SELECT GLength (GeomFromText ('LineString (1 1,2 2,3 3)"'"));

| 2.82842712474619]
2)
SELECT Length (GeomFromText ('LineString(l 1,2 2,3 3)"'));

| 2.82842712474619]

MonyuynTb KONM4YeCcTBO Y3r10B IOMaHOMN NINHUN
PyHKLUA
ITomy4yenune Koau4ecTBa y3/10B JIOMAHOW JIMHUU.

Cneuudmnkauus
NumPoints (<jioMaHas JIMHWI>)

<jioMaHasa JuHusa> —reomerpudeckuii 00bekT Tuna LINESTRING.
BosBpamaemoe 3Ha4YeHue

1) 3Hadenue Tuma integer, COOTBETCTBYIOIIEE KOJIMYECTBY Y3JIOB IOMAHOW JTMHUH.
2) NULL, ecnu toMaHast TMHUS ITyCTa.
3) Kon 3aBepmienuss CYBJl JIMHTEP (nipu HenpaBuiIbHOM apryMeHTe (pyHKLUN).
Mpumep
SELECT NumPoints (GeomFromText ('LineString(l 1,2 2,3 3)"'));
| 31

I'IposepKa BbINYKNOCTU NNTIOMAaHOU JIUHUN

PyHKUMA
[IpoBepka BBIMYKJIOCTH JIOMaHO# JUHUU. JIOMaHast JIMHKUSI CYUTAETCS BBITYKIONU (KOJBIIOM),
€CJIM KOOPJIMHATHI HaYaJIbHOM U KOHEYHON TOUKH COBIAAAIOT, U JIMHUS SBJSETCS MPOCTOH (He

MIPOXOJUT Yepe3 HEKOTOPYIO TOUKY JIBAXK/IbI).

Cneuundmkauusa
IsRing (<somMaHas JIMHUA>)

<JsioMaHaga JuHua> —reomerpudeckuil 00bekT Tuma LINESTRING.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) 3naueHue Tuma integer, COOTBETCTBYIOIIEE TUITY TIOMAaHOUW TUHUH:
* 1 — noMaHasi TMHUSA BBIMYKIIAs;
* 0 — noMaHasi TMHUS HE BBIMYKJIas;
* -1 — B cnyuae, ecnmu apryMmeHT pynakmuu paBen NULL.
2) NULL, ecnu momaHasi JIMHHSI TyCTa.
3) Kon 3aBepmienuss CYB]] JIMHTEP (npu HenpaBuibHOM apryMeHTe (YHKITUH).
Mpumep
SELECT IsRing(GeomFromText ('LineString(l 1,2 2,3 2,1 1)"));

| 1]

NMpoBepKa 3aMKHYTOCTU JIOMaHOMN NIMHUMU
PyHKUMA

[IpoBepka 3aMKHYTOCTH JIOMAHOW JMHUU. JlOMaHas JMHUSA CUUTAETCA 3aMKHYTOH, €CIIU
KOOPJIMHATHl HayaJdbHOW M KOHEYHOW TOYKM COBIAJAIOT, M JIMHHUS SBISETCS MPOCTOM (HE
MIPOXOJUT Yepe3 ONHY U Ty K€ TOUKY JABAXKIbI, 32 HCKIIOYCHHEM HauajJbHOW U KOHEYHOM
TOUKH).

Cneuudmnkauusa
IsClosed (<jomMaHas JIMHUSI>)

<jioMaHasa JuHusa> —reoMmerpudeckuii 00bekT Tuna LINESTRING.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3naueHue Tuma integer, COOTBETCTBYIOIIEE TUITY TIOMAaHOM JTUHUH:
* | — noMaHasi TMHUA 3aMKHYTa;
* (0 — noMaHasi TMHUS PA30MKHYTa;
* -1 —Bcnyuae, ecnmu apryMmeHT pynakmuu paBer NULL.
2) NULL, ecnu momaHasi JIMHHSI TyCTa.
3) Kon 3aBepmienus CYB]] JIMHTEP (npu HenpaBuibHOM apryMeHTe (YHKITUH ).

Mpumep
SELECT IsClosed(GeomFromText ('LineString (1l 1,2 2,3 3)")):;

| 0|
®yHKUUN Ona paboTbl ¢ rpynnomn NoOMaHbIX IMHUN

NMony4uTb ANUHY rpynnbl NTOMaHbIX FIMHUN
PyHKUMA

HonyquI/Ie JAJIMHBI TPYTIIIILI JIOMAaHbIX JIMHUH.
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Cneuundumkaumsa
Length | GLength (Krpynna JIOMaHBIX JIMHMIL>)

<Ipymnna JIOMaHHX JMHUA> —reomerpudeckuii 00bekt Tuna MULTILINESTRING.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenue tuna double, cooTBeTCTBYIONIEE UTMHE IOMAHON JIMHUM.
2) NULL, ecnu toMaHast TMHUS MyCTa.

3) Ana ¢ynkumm Length — 3Hauenue tuma double, cooTBeTcTByromIee AnvMHE B OaifTax
BHYTPEHHETO TMpeacTaBieHus] Tpaduyeckoro oO0bekTa (ecliu B KayecTBe apryMeHTa
nepeaaH reOMeTPUUeCKUil 00bEKT, OTIIMYHBINA OT TPYTITHI JIOMAHBIX JTUHH).

Mpumepsbl

1)
SELECT Length (MLineFromText ('MultiLineString((1 1,2 2,3 3), (4 4,5

5)) "))
| 4.24264068711929|

2)
SELECT Length (GeomFromText ('MultilineString((1 1,2 2,3 3), (4 4,5

5)) "))
| 4.24264068711929|

NMpoBepKa 3aMKHYTOCTHU rpynnbl IOMaHbIX JIMHUN
PyHKUMA

IIpoBepka 3aMKHYTOCTH TPYIIIBI JIOMaHbIX JUHUW. [pymnma cuvraeTcss 3aMKHYTOW, €CIU
3aMKHYTBIMHU SIBJISIFOTCS OZTHOBPEMEHHO BCE JIOMAHBIE JIMHUY TPYTIIIHL.

Cneuudmkauusa
IsClosed (<rpynmna JIOMaHBX JIMHUI>)

<Ipynna JIOMaHHX JuHMI> —reoMerpudeckuii oobekt Tuna MULTILINESTRING.
Bo3Bpalwjaemoe 3Ha4YeHue

1) 3nauenue tumna double, cOOTBETCTBYIOIIEE JUIMHE 3aJaHHOW I'PYTIIIbI JIOMAHbBIX JTHHHIA:
* | — rpynna JOMaHbIX JUHUNA 3aMKHYTA;
* 0 — rpynna JOMaHbIX JUHUN Pa30MKHYTA;
* -1 —Bcnyuae, ecnu aprymeHT pynkuuu paBen NULL.

2) NULL, ecnu momaHasi JIMHHSI TyCTa.

3) Kon 3aBepmienus CYB]] JIMHTEP (npu HenpaBuisHOM apryMeHTe (QYHKITUH).
Mpumep

SELECT IsClosed(GeomFromText ('MultilLineString((1 1,2 2,3 3), (4 4,5
5)) "))
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0|

®yHKUMM ana paboTbl C MHOrOyrofibHUKOM

OnpegeneHuve nnowaam MHOroyrosibHuKa
PyHKUMA

HonyquHe mionm@aan MHOTI'OYTOJIbHHKA, BBIUMCIICHHON B CHCTEME KOOpAUHAT 3J3TOro
MHOI'OyTroJIbHHKaA.

Cneuundmkauun
Area (KMHOTOYTOJIL HUK>)

<MHOT'OYT'OJIbHUK> — TeoMeTpruieckuii 00bekT Tuima POLY GON.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenne Tuma double, cCOOTBETCTBYIOIIEE TIIOMIAIH MHOTOYTOJIBHHKA.
2) NULL, eciii MHOTOYTOJIBHUK ITYCT.
3) Kon 3aBepmienust CYBJ[ JIMHTEP (npu HenpaBuibHOM apryMeHTe (QyHKIIH).

Mpumep

SELECT Area (GeomFromText ('Polygon((0 0,0 3,3 3,3 0,0 0),(1 1,1 2,2
2,2 1,1.1))"));
| 81

Onpep,eneHMe KoJinyectBa nepeceKkaroLwwnxcs obnacrteu
MHOroyroJsibHuKa

PyHKUMA
HonyquHe KOJMYCCTBA IIEPCCCKAOIINXCA obOnacrei MHOI'OyTroJIbHUKaA.

Cneuundukaums
NumInteriorRing |NumInteriorRings (KMHOTOYTOJIbHUK>)

<MHOT'OYTOJIbHUK> — TeoMeTpruieckuii 00bekT Thima POLY GON.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3Hauenne THma integer, COOTBETCTBYIOLIEE KOJIMYECTBY IepeceKaroluxcs obnactei
MHOTOYTOJIbHHKA.
2) NULL, eciii MHOTOYTOJIBHUK ITYCT.

3) Kon 3aBepmienust CYBJl JIMHTEP (npu HenpaBuibHOM apryMeHTe (QyHKIUH).

Mpumep

SELECT NumInteriorRings (GeomFromText ('Polygon((0 0,0 3,3 3,3 0,0
o), 1,1 2,2 2,2 1,1 1))"));

| 1]
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OnpeneneHMe BHeLLHeun rpaHnuUbl MHOIoyroJyibHuUKa
PyHKUMA
HOJ’IY‘IGHI/IG BHEIITHEH I'paHulIbI MHOTOYT'OJIbHUKA.

Cneuundumkaums
ExteriorRing (KMHOTOYTOJILHUK>)

<MHOT'OYyT'OJIbHMUK> — reoMeTpudeckuii 00bexT Trna POLY GON.
Bo3Bpalwjaemoe 3Ha4yeHue

1) B ciyuae HOpmanbpHOro 3aBepiueHusi — reomerpudeckuil oovekT tuna LINESTRING,
SABJISIFOLMICS BHEIIHEH I'PaHULIE MHOTOYTOJIbHUKA.

Tun BO3BpallacMoOro 3Ha4CHUs:

» char mgns reomerpuueckoro oowekra tuna VARBYTE. JInuHa CTpOKM BBEIYHCISETCS
JMHAMHUYECKHU U He MoxkeT npeBbiarh 4000 ciMBOIIOB;

* blob mms reomerpuyeckoro odbekra tuna BLOB. B stom cinywae ans momydeHHs
3HaYeHHUs Tuma char HeoOxomumo wucnonb3oBath SQL-dyHkIuio getblobstr (cm.
nokymeHT «CYBJI JIMHTEP. CunpaBounuk o SQL»).

e NULL, ecan <MHOrOyrojabHUK> IIyCT.
2) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuibHOM apryMeHTe (GYHKIIHH).

Mpumep

I'eomerpuueckuiit VARBY TE-o0bekt

SELECT AsText (ExteriorRing (GeomFromText ('Polygon((0 0,0 3,3 3,3
0,0 0),(x 1,1 2,2 2,2 1,1 1))"')));
| LINESTRING (O 0,0 3,3 3,3 0,0 0) |

NMony4yeHue 3agaHHON NepeceKkaloWwencs oo6nacT MHOroyroribHMKa
PyHKUMA
[Tonydyenune BHYTpEeHHEN TPpaHUIBI MHOTOYTOJIbHUKA.

Cneuundumkaums
InteriorRingN (KMHOTOYyTONBHUK>[,<HOMEDP>])

<MHOT'OYT'OJIbHUK> — TeoMeTpudeckuii 00bekT Tuna POLY GON;
<HOMeEepP> — NMOPAJKOBBIA HOMEp TpebyeMoii 00macTH.

CuHTaKcu4eckue npasuna

1) AprymenT <HOMep> 3a/laeT MOPSAKOBBIH HOMEpP CaMOIllepeceKarouleicss BHYTpEHHEH
oOactu MHOTOyrobHHUKA. OTcUeT obnacTelt y3/0B HaunHaeTcs ¢ 1.

2) Ecnn <HOMep> HC 3a/1aH, [0 YMOJIYAaHUIO IPUHUMACTCA 3HAYCHUC 1.
Bo3Bpalwjaemoe 3Ha4yeHue

1) B ciyuae HopmanbHOro 3aBepiuieHusi — reomerpudeckuil oovekT tuna LINESTRING,
COOTBETCTBYIOIIMI IPAHUIIC 3aJaHHOU 00JIaCTH.
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Tun BO3BpalIacMoro 3Ha4CHU:

» char mia reomerpuueckoro oovekra tThna VARBYTE. [lnuHa cTpoku BeIYHCISETCS
JUHAMHU4YECKHU U He MoxeT npesplarh 4000 ciMBOIIOB;

* blob mns reomerpuyeckoro odbekra tuna BLOB. B stom cioywae ans momydyeHHs
3HaueHHUs Tuma char HeoOxomummo wucnons3oBath SQL-dynkuio getblobstr (cm.
nokymeHT «CYBJI JIMHTEP. CnpaBounuk no SQL»).

* NULL, ecnu <MHOT'OYyT'OJIb HMK> MYCT.

2) Kon 3asepiienuss CYBJ] JIMHTEP (mipu HenpaBuiIbHOM apryMeHTe (yHKIIUH, B YAaCTHOCTH,
1036 — TpebyemMasi BHyTpEHHSS IPaHULA HE CYIIECTBYET).

Mpumep

I'eomerpuueckuiit VARBY TE-o06bekt

SELECT AsText (InteriorRingN (GeomFromText ('Polygon((0 0,0 3,3 3,3
c,0 0),( 1,1 2,2 2,2 1,1 1))"),1)):
| LINESTRING (1 1,1 2,2 2,2 1,1 1) |

Onpe.qeneHMe reoMeTpuyeckoro uyeHtTpa MHOroyrosfibHuKa

PyHKUMA
[TomyyeHue reoMeTpUYEeCcKOro IEHTpa MHOTOYTOJIbHUKA (MOXKET HAXOAUTHCS 3a IpeneaaMu
MHOTOYTOJIbHUKA). [€OMEeTpHYeCKUid IICHTP BBIYUCISICTCS HAa OCHOBE «IIEHTpa Maccy
MHOI'OYT'OJJbHUKA IIPU YCJIOBUH, YTO BCS €ro «Macca» pPaBHOMEPHO pacIpelcicHa MEXIY

BEpIIMHAMU BHEIIHEH IPaHULIBI.

Cneuundumkaums
Centroid (KMHOTOYTOJIbLHUK>)

<MHOT'OYT'OJIbHUK> — TeoMeTpruieckuii 00bekT Tnima POLY GON.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenne Ttuna POINT, cooTBeTCTByIOIIEE KOOPAMHATAM TI'€OMETPUUYECKOro LEHTpa
MHOT'OYTOJIbHHUKA.

2) NULL, ecnu MHOTOYTOJIBHHK IYCT.
3) Kon 3aBepmienust CYBJ[ JIMHTEP (npu HenpaBuibHOM aprymMeHTe (QyHKIUH).
Mpumep

SELECT AsText (Centroid (GeomFromText ('Polygon((0 0,0 3,3 3,3 0,0
o), 1,1 2,2 2,2 1,1 1))")));
| POINT (1.5 1.5) |

NMony4yeHue nepBOM TOYKU BHELLHEN rpaHULbl MHOFOYrosfibHUKa
PyHKUMA

[Tomy4yenue nepBoil TOUKM BHENTHEN IPaHULIBI MHOTOYTOJIbHHKA.
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Cneuundumkaumsa
PointOnSurface (KMHOTOYTOJIbHUK>)

<MHOT'OYyT'OJIbHUK> — TeoMeTprudeckuii 00bekT Trma POLY GON.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 3nauenne tuna POINT, cooTBeTCTBYyIOLEE KOOpAMHATAM IE€PBOM BHEIIHEH I'PaHUIIBI
MHOTOYTOJIbHHKA.

2) NULL, ecnu <MHOT Oy T'OJIb HMK> MYCT.
3) Kon 3aBepmiennst CYB/[ JIMHTEP (npu HenpaBuiIbHOM apryMeHTe (QyHKIUH).
Mpumep

SELECT AsText (PointOnSurface (GeomFromText ('Polygon((0 0,0 3,3 3,3
6,0 0),(x 1,1 2,2 2,2 1,1 1))")))>
| POINT (0.75 0.75) |

®yHKUMKM ansa paboTbl ¢ rPynnov MHOroyronbHUKOB

OnpepeneHue nnowaan rpynnbl MHOrOyronbHMKOB
PyHKUMA

ITony4yenue maomany rpyIbsl MHOIOYTOJIbHUKOB, BEIYMCICHHON B CUCTEME KOOPAUHAT 3TOU
IPYILIBL.

Cneuundmnkauusa
Area (<rpymnna MHOTOYTOJIbHUKOB>)

<IpyIna MHOTOYTOJIbBHMKOB> — reomerpudeckuit o0bekt tuna MULTIPOLY GON.
Bosapamaemoe 3Ha4YeHue

1) 3nauenue tumna double, cOOTBETCTBRYIOIIEE TIOMIAAN TPYIITBI MHOTOYTOJIBHUKOB.
2) NULL, ecimi MHOTOYTOJILHUK TTYCT.
3) Kon 3aBepmienuss CYBJl JIMHTEP (mipu HenpaBUIIbHOM apryMeHTe (QyHKINN).

Mpumep

SELECT Area (GeomFromText ('MultiPolygon(((0 0,0 3,3 3,3 0,0 0), (1
1,1 2,2 2,2 1,1 1)))"))>
| 8|

OnpeneneHve reoMeTpMYeECKOro LieHTpa rpynnbl MHOrOyronbHUKOB
PyHKUMA
[TomyueHue reoMeTpUuecKOro LEHTPa TPYINIbI MHOTOYTOJbHUKOB (MOXET HAXOJUTHCS 3a
npenenaMyu rpynmnsl). ['eomMeTpuyeckuil LEHTP BBIUMCISIETCS HAa OCHOBE «IIEHTpAa MAacc»

BXOJSIIIUX B IPYIITY MHOTOYTOJIBHUKOB.

Cneuundmkauusa
Centroid (Krpymnmna MHOTOYT'OJIEHUKOB>)
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<IpyIna MHOTOYTOJIBHMKOB> — reomerpudeckuit o0bekt tuna MULTIPOLY GON.
Bosapau.l.aemoe 3Ha4YeHue

1) 3nauenne tuma POINT, cooTBeTcTByrOIlee KOOpAWHATAM T€OMETPUYECKOTO IIEHTpa
TCPYIIIEI MHOTOYTOJIBHUKOB.

2) NULL, eciii MHOTOYTOJIBHUK ITYCT.
3) Kon 3aBepmienuss CYBJl JIMHTEP (nipu HenpaBUiIbHOM apryMeHTe (pyHKLUN).

Mpumep
SELECT AsText (Centroid (GeomFromText ('MultiPolygon(((0 0,0 3,3 3,3
0,0 0)), ((11 11,11 12,12 12,12 11,11 11)))"))):

| POINT (6.5 6.5)

Nony4yeHue nepBOoM TOYKU BHELLHEW rpaH1Lbl rpynnbl
MHOrOyronbHUKOB

PyHKUMA
HonyquI/Ie HepBOﬁ TOUKU BHEIITHEN rpaHrlbl IPyHIIIbl MHOTOYT'OJIBHUKOB.

Cneuudmnkauus
PointOnSurface (Krpymnna MHOTOYT'OJIbEHUKOB>)

<rpymnna MHOTOYT'OJIbHUKOB> — reoMmerpudeckuit 00bekT Tima MULTIPOLY GON.
Bo3Bpalwjaemoe 3Ha4YeHue

1) 3nauenne tuna POINT, cooTBeTcCTByOIllee KOOpAMHATaM MEPBOIl BHELIHEW I'paHUIIbI
IpyNIbl MHOTOYTOJIBHUKOB.

2) NULL, ecnu MHOTOYTOJIBHHK IYCT.

3) Kon 3aBepmienust CYBJ[ JIMHTEP (npu HenpaBuiIbHOM apryMeHTe (QyHKIUH).
Mpumep
SELECT AsText (PointOnSurface (GeomFromText ('MultiPolygon (((10 10,10

13,13 13,13 10,10 10)))")));
| POINT (11.5 11.5) |

PyHKUMKN AN pabdoTbl C rpynnom reoMmeTpmuyecKux
006bLEeKTOB

OnpegeneHue KonMyecTtBa 00HLEKTOB B rpynne
PyHKUMA
HonyquI/Ie KOJIMYECTBa O6’b€KTOB, BXOAAIHNX B COCTAB I'pyIIbl TCOMCTPUICCKUX O6’beKTOB.

Cneuudmnkauus
NumGeometries (<rpymnmna OBBEKTOB>)

<rpynmna obwvexToB> — Treomerpudyeckuii 00bekT THma GEOMETRYCOLLECTION,
MULTIPOINT, MULTILINESTRING nunu MULTIPOLY GON.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) KonmndyecTBO 00BEKTOB B IpyIIe (3HaYCHHUE THIA integer).
2) NULL, eciii MHOTOYTOJIBHUK ITYCT.
3) Kon 3aBepmenust CYBJl JIMHTEP (npu HenpaBuiibHOM apryMeHTe (GyHKLUH).

Mpumep

SELECT NumGeometries (GeomFromText ('GeometryCollection (Point (1
1),LineString(2 2, 3 3)) "))

2|

NMony4nTb 3a4aHHbIN OOHLEKT rpynnbl

PYyHKLUA

[Tony4yenue 3a1aHHOTO OOBEKTA U3 TPYTIIBI TEOMETPHIECKUX OOBEKTOB.

Cneuudmnkauus
GeometryN (Krpynna o6BeKToB>[,<HOMEDP>])

<rpymnmna obvexToB> — reomerpuueckuii o0bekT TUna GEOMETRYCOLLECTION,
MULTIPOINT, MULTILINESTRING i MULTIPOLY GON;
<HOMEpP> — MOPSAJIKOBBIA HOMED TPeOyeMoro 0ObeKTa.

CuHTakcu4veckue npaBuna

1) AprymeHT <HOMep> 3a7aeT MOPSAKOBBIM HOMEp OObEKTa B IpyIMIe I'€OMETPUUYECKUX
o0bekToB. OTCcueT HaunmHaeTcs ¢ 1.

2) Ecmu <HOMEP> HEC 3aJaH, 110 YMOJYaHUIO IPUHHUMACTCSA 3HAYCHHUC 1.

Bo3Bpalwjaemoe 3Ha4yeHue

1) B CJIy4ac HOpMAJIbHOTO 3aBCPIICHUS — FCOMeTpI/I‘{eCKI/Iﬁ O0OBEKT C 3aIaHHbIM IMOPAAKOBbBIM
HOMCPOM U3 COCTaBa I'PYHIILL 0OBEKTOB.

Tumn Bo3BpaiiaeMoro o0ObeKTa:

* char g reomerpuueckoro oObekra <rpymnmna oovekroB> Tuma VARBYTE. Jlnuna
CTPOKH BBIUHMCIISIETCA TUHAMUYECKU U HE MOXeT npeBbiaTh 4000 cuMBOJIOB;

* blob mis reomerpuueckoro obOwekra <rpynma oObekToB> THma BLOB. B stom
ciydae JJis Iody4YeHus 3HadeHusl Tuma char Heobxomumo ucnonb3oBark SQL-pyHKIHIO
getblobstr (cm. moxkymenT «CYB/] JIMHTEP. CnpaBounuk mo SQLy);

» NULL, ecnau <rpynmna o0bEKTOB™> IyCTa.

2) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBUiIbHOM apryMeHTe (QYHKIIHH).

Mpumepsbl

1) reomerpuueckuit VARBY TE-o0bekT

SELECT AsText (GeometryN (GeomFromText ('GeometryCollection (Point (1
1),LineString(2 2, 3 3))"),1));

| POINT (1 1)
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2) reomerpuueckuiit BLOB-00bekT

select getblobstr (astext (GEOMETRYN (SYMDIFFERENCE (GEQOM,

GeomFromText ('POLYGON (5 5,5 25,25 25,25 5,5 5)', 4284)), 2)), 1,
80)

from GTEST;

| POLYGON ((25 10,25 5,5 5,5 25,10 25,10 10,25 10)) |
CDyHKLI,VIVI OTHOLWEeHUA reomeTpnyeCKnx TunoB

NMpoBepKa nepeceyeHNss reoMeTPU4YEeCKUX OO bLEKTOB
PyHKUMA
[TpoBepka nepecedenust 1ByX reomerpudeckux MBR-00beKTOB.

Cneuundmnkauusa
Filter (<o6bekT1>,<00BEKT2>)

<06BekT1>,<06BeKT2> — FeOMETPUICCKHE 0OBEKTHI TPOU3BOJIBHOTO THIIA.
Bo3Bpalwjaemoe 3Ha4eHue

1) 1 — oObeKTHI IepeceKaroTCsl.
2) 0 — 00BEKTHI HE MEPECEKAIOTCSL.
3) Kon 3aBepmienust CYBJl JIMHTEP (npu HenpaBmiibHOM apryMeHTe (yHKLUH).

Mpumep

select filter (GeomFromText ('POLYGON ((O 0,0 5,5 5,5 0,0 0), (2 2,2
4,3 4,3 2,2 2))"),

GeomFromText ('"POLYGON ((1 1,1 6,0 6,6 1,1 1),(2 3,2 4,4 4,4 3,2
3))"))

| 1]

NMepeceyeHne reomeTpn4YeCKUX OO bLEKTOB
PyHKUMA
HonyquI/Ie NepeCcCcUCHU IBYX FrCOMECTPUICCKUX 00BEKTOB.

Cneuundumkaums
Intersection (<o6BexkTl> <06BEKT2>)

<0b6BekT1>,<06BeKT2> — FeOMETPUICCKHE 0OBEKTHI TPOU3BOIBHOTO THUIIA.
Bo3Bpalwjaemoe 3HayeHue

1) B ciayyae HOpPMaJIbHOTO 3aBEPIICHHS] — T€OMETPUUYECKUN OOBEKT, MpeACTaBISIONINN
nepeceyeHue 3a1aHHbIX TEOMETPUYECKUX OOBEKTOB.

2) ns BKIOU4EHUsT B pe3yabTupyromuil o0bekT cocTaBHbIX TunoB (MULTIPOINT,
MULTILINESTRING, MULTIPOLYGON) onu pa3buBaroTcsi Ha OOBEKTHI MPOCTHIX
THUIIOB.
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B Hpumeuanue
[lepeceuenune 3nauennii tumna Circle u 3HaueHus, B cocTaB KOTOporo BxoAauT Tl Polygon
(Polygon, Multipolygon, Geometrycollecion ¢ Polygon), ocymiectisiercss 0coObiM 00pa3zom,
YTO CBSI3aHHO C OTCYTCTBHEM THUNA «KpHBas». Kpyr anmpoKCMMUpPYeTCs BIUCAHHBIM
NPaBUILHBIM ~ MHOTOYTOJIBHHKOM ¢ 32 BepIIMHAMH, W TIOJYYCHHBIH MHOTOYTOJBHUK
HEePECEKaeTCs CO BTOPHIM 3HAYCHUEM I'€OMETPUIECKOTO THUIIA.

3) GEOMETRYCOLLECTION (EMPTY), ecnu 00BEKTHI HE TIEPECEKAIOTCS.

Tun BO3Bpaa€Moro 3Ha4CHUs:

» char, eciiu 00a reomerpudeckux oObeKkTa sBIAIOTCS oObekTaMu VARBYTE-tuma.
JlnmHa CTPOKH BBIYUCISETCS JUHAMUYECKH U HE MOXKeT rpeBbimarh 4000 CHMBOJIOB;

* blob, ecnu onuH wiK 06a reoMeTpUIECKUX 00BEKTOB ABISIOTCS 00bekTamMu BLOB-Tuna.
B »TOM cnyuae s monydeHus 3HaueHUs THIa char HeoOXoauMo ucmonb3oBaTh SQL-
¢dynkuuto getblobstr (cm. gokymenT «CYB/] JIMHTEP. CnpaBounuk mo SQL»);

* NULL, ecnu onun miu o6a aprymenta NULL;

4) Kox 3asepiienust CYBJl JIMHTEP (nipu HenpaBuiibHOM apryMeHTe (DYyHKILUH).
Mpumepsbl

1) reomerpuueckuit VARBY TE-o0bekT

select AsText (Intersection (GeomFromText ('POLYGON ((O0 0,0 5,5 5,5
0,0 0),(2 2,2 4,3 4,3 2,2 2))"),

GeomFromText ('"POLYGON ((1 1,1 6,0 6,6 1,1 1),(2 3,2 4,4 4,4 3,2
3))")))

PesymnbTar:
| POLYGON ((5 1,1 1,1 5,5 5,5 1),(2 3,2 4,3 4,4 4,4 3,3 3,3 2,2 2,2
3)) |

2) reomerpuueckuiit BLOB-00bexT

select getblobstr (astext (INTERSECTION (GEOM, GeomFromText ('POLYGON
(5 5,5 25,25 25,25 5,5 5)', 4284))), 1, 200) from GTEST;
| POLYGON ( (25 10,10 10,10 25,25 25,25 10)) |

O6bLeanHeHNe reoMeTpUYECKUX 0O HLEKTOB
PyHKUMA
HonyquI/Ie 06BCI[I/IH6HI/I}I JABYX I'COMCTPHUUCCKUX 0OBEKTOB.

Cneuundumkaums
Union (<oBBexTl1>,<00BEKT2>)

<06BekT1>,<00BeKT2> — TeOMETPHYECKUE OOBEKTHI POU3BOIBHOTO THIIA.
BosapamaeMoe 3Ha4vYeHune

1) B ciaydyae HOpPMaJIbHOTO 3aBEPIICHHS] — TE€OMETPUUECKUN OOBEKT, MPEeACTaBISIONINN
00BETMHEHHE IBYX 3aJaHHBIX TEOMETPHUIECKUX OOBEKTOB.
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Tun BO3BpalIacMoro 3Ha4CHU:

* char, ecniu oba reomeTpuuecKkux 0OBekTa sBIAOTCA oObekTamMu VARBYTE-tuma.
JlnmuHa CTpOKM BBIYUCISETCS JMHAMUYECKH U HE MOKeT npeBsbimarh 4000 cMMBOJIOB;

* blob, ecnu onuH wim 06a reOMETPUIECKUX 0OBEKTOB SABISI0TCS 00bekTaMu BLOB-Tuma.
B sTom ciyuae ania mosydeHus 3HaueHHs TUIA char He0OX0aMMO UCIoNIb30BaTh SQL-
¢dbynknuto getblobstr (cm. mokymenT «CYBJI JIMHTEP. CrnpaBounuk mo SQL»);

* NULL, ecnu onun win o6a aprymenta NULL.
2) Kon 3aBepiienust CYBJl JIMHTEP (mipu HenpaBuiibHOM apryMeHTe (DYyHKLUH).

B Hpumeuyanne
Tak xe, xak u g ¢ynkuun INTERSECTION, npu oObeAMHEHUM € HEKOTOPHIMU
reOMETPUUYECKUMHU THUIIAMU KPYI MOXKET OBbITh alMpOKCMMHUPOBAH MHOTIOYTOJbHHKOM € 32
BEpLINHAMU.

Mpumepsbl

1) reomerpuueckuiit VARBY TE-00bexT

select AsText (Union (GeomFromText ('POLYGON ((O 0,0 3,3 3,3 0,0
0))'"),GeomFromText ('POLYGON ((1 1,1 4,4 4,4 1,1 1))"'))):;

PesymnbTar:
| POLYGON ((3 1,3 0,0 0,0 3,1 3,1 4,4 4,4 1,3 1)) |

2) reomerpuueckuit BLOB-00bekT

select getblobstr (astext (UNION (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))), 1, 100) from GTEST;
| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 5,5 5,5 25,10 25)) |

Pa3HOCTb reomeTpn4ecKnx o6 LeKToB
PyHKUMA
[Tomy4yeHnue reoMeTprUIecKOr pa3HOCTH JBYX OOBEKTOB.

Cneuudmnkauus
Difference (<o0BekT1>,<00BEKT2>)

<06BekT1>,<00BeKT2> — FeOMETPHYECKUE OOBEKTHI POU3BOIBHOTO THIIA.
Bo3Bpalwjaemoe 3Ha4yeHue

1) B ciaydae HOpPMaJIbHOTO 3aBEPIICHHS] — TEOMETPUUECKUN OOBEKT, MPEeACTaBISIONINN
Pa3HOCTh JIByX 3aJIaHHBIX T€OMETPUIECKUX OOBEKTOB.

Tun BO3BpalacMoro 3Ha4CHUsA:

* char, ecniu o0a reomerpuueckux ooObekTa sBISIOTCA OObekTamMu VARBYTE-tuna.
JlnMHa CTpOKM BBIYMCIIAETCS IMHAMUYECKU U He MokeT npesbiiars 4000 cuMBOIIOB;

* blob, ecnu onuH wiM 06a TeOMETPUIECKUX 0OBEKTOB ABJISAIOTCS 00bekTaMu BLOB-Tuma.
B sTom ciyuae anis mosydeHus: 3HaueHHsI TUIAa char He0OX0aMMO UCIoNIb30BaTh SQL-
dynknuto getblobstr (cm. mokymenT «CYBJI JIMHTEP. CrnpaBounuk mo SQL»);
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* NULL, ecnu ogun unu o6a aprymenta NULL.
2) Kog 3aBepmienust CYB/l JIMHTEP (nipu HenpaBuiibHOM apryMeHTe (DYyHKLUH).

Mpumepsbl
1) reomerpuueckuit VARBY TE-o0bexT

[Tomy4nTh pa3HOCTH ABYX OTPE3KOB JTMHUU:

O6bexT 1 (0,0) (5,0)
ObwexkT 2 (3,0) (4,0)
Pas3HOCTH (0,0) (3,0) (4,0) (5,0)

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (0O 0,0 5)"),
LineFromText ("LINESTRING (0 3,0 4)"));

select astext (DIFFERENCE (LINE1l, LINE2)) FROM TEST;

PesyabTarT:
IMULTILINESTRING ((0 0,0 3), (0 4,0 5)) |
2)
O6wexT 1 (0,0) (5,0)
06BexkT 2 (0,0) (3,0)
PasHoCTB (3,0) (5,0)

CREATE OR REPLACE TABLE TEST(Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (0O 0,0 5)'"),
LineFromText ("LINESTRING (0O 0,0 3)"));

select astext (DIFFERENCE (LINE1l, LINE2)) FROM TEST;

PesymabTarT:

| LINESTRING (0 3,0 5) |

3) reomerpuyeckuii BLOB-00bekT

select
getblobstr (astext (DIFFERENCE (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))), 1, 110)from GTEST;

| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 25,10 25)) |

CuMmmeTpunYyHaa pa3HOCTb reOMeTPUYeCKNX o6 LEKToOB
PyHKUMA
[Tony4yeHne CUMMETPHUYHOW T€OMETPHUECKOH Pa3sHOCTH ABYX OOBEKTOB. CHMMeTpHuUHas
pPa3HOCTh  BBIYUCISACTCS IyTeM HCKIIOYCHHS 0Omed  (mepecekaromieics) 4acTu

Tre€OMETPUICCKUX OOBEKTOB.

Cneuudmnkauus
SymDifference (<obbexTl> <00BEKT2>)

<06BekT1>,<06BeKT2> — TeOMETPUIYECKHE OOBEKTHI TPOU3BOIBHOTO THUIIA.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) B ciydyae HOpPManbHOTO 3aBEpIIECHUS — TEOMETPUYECKHH OOBEKT, MpPEACTaBISIOMINI
CUMMETPHUYHYIO Pa3HOCTH JBYX 3aJJaHHBIX T€OMETPUUYECKUX OOBEKTOB.
Tum Bo3BpanaeMoro 3HauYCHHS:

* char, ecniu ob6a reomerpuueckux oObekTa sBIsOTCA OObekTamMu VARBYTE-tumna.
JlnMHa CTpOKM BBIYMCISAETCS IMHAMUYECKU U HE MOkeT npesbliath 4000 cuMBOIIOB;

* blob, ecnu onuH wiM 06a TeEOMETPUIECKUX 0OBEKTOB ABJIAIOTCS 00bekTaMu BLOB-Tura.
B »TOM ciydae IS IMOJTydeHHUs 3HAUYCHUS THIA char HEOOXOIUMO HCIONIb30BaTh SQL-

dynknuto getblobstr (cm. mokymenT «CYBJI JIMHTEP. CrnpaBounuk mo SQL»);
* NULL, ecnu onun miu o6a aprymenta NULL.

2) Kon 3aBepiienust CYBJl JIMHTEP (mipu HenpaBuiibHOM apryMeHTe (DYyHKILUH).
Mpumepsbl
1) reomerpuueckuit VARBY TE-o0bexT

[Tomy4nuTh CUMMETPUYHYIO PA3HOCTH JIByX OTPE3KOB JIMHUU:

ObbexT 1 (0,0) (5,0)
ObbexkT 2 (3,0) (7,0)
CumMeTpuuHasa paz3zHocTs (0,0) (3,0) (5,0) (7,0)

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (O 0,5 0)"),
LineFromText ("LINESTRING (3 0,7 0)"));

select astext (SYMDIFFERENCE (LINE1l, LINE2)) FROM TEST;

PesymabTar:

IMULTILINESTRING((0O 0,3 0), (5 0,7 0)) |

2)
CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;

INSERT INTO TEST VALUES (LineFromText ('LINESTRING (O 0, 5 0)"),
LineFromText ('"LINESTRING (6 0,7 0)"));

INSERT INTO TEST VALUES (LineFromText ('LINESTRING EMPTY'),
LineFromText ('"LINESTRING (6 0,7 0)"));

select decode (astext (SYMDIFFERENCE (LINE1l, LINE2)), null, 'null',
astext (SYMDIFFERENCE (LINE1l, LINEZ2))) FROM TEST;
PesymnbTar:
IMULTILINESTRING((O 0,5 0), (6 0,7 0))|
lnull |
3) reomerpuueckuit BLOB-00bekT

select

getblobstr (astext (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON (5
5,5 25,25 25,25 5,5 5)', 4284))), 1, 110) from GTEST;
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PesynbTaT:
|[MULTIPOLYGON (((10 25,10 50,50 50,50 10,25 10,25 25,10 25)), ((25
10,25 5,5 5,5 25,10 25,10 10,25 10))) |

PacctosiHne mexay o6beKkTtamum
PyHKUMA
Brruucnenue pacCTosAHUA MCKAY 3a/laHHBIMU 00BbEKTaMH.

Cneuundumkaums
Distance (<o6bekTl> <00BEKT2>)

<06BekT1>,<00BeKT2> — FeOMETPUUYECKUE OOBEKTHI POU3BOIBHOTO THIIA.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Kparuaiiee pacctossHiEe MEXIy 3aJJaHHBIMU 00beKkTaMu (3HaueHue Tuna double).
2) NULL, ecnu oqun u3 aprymenToB paBeH NULL.
3) Kon 3aBepmienuss CYBJl JIMHTEP (mipu HenpaBUIIbHOM apryMeHTe (QyHKIUN).

Mpumep

SELECT Distance (GeomFromText ('POLYGON ((O0 0,0 3,3 3,3 0,0 0), (1
1,12,2 2,2 1,1 1))"'"),GeomFromText ("MULTIPOINT (1.3 1.3, 1.5 1.5,
1.8 1.8)"));

PesymabTar:

| 0.2]

n PoBepKa paCCTOAHNA MeXxAay oObeKTamm
PyHKUMA
HpOBepKa PaCCTOAHUA MCIKAY 3aJaHHBIMU O6’BCKTaMI/I.

Cneuundumkaums
Dwithin (<o6bekTl>,<06BeKkT2>,<paccTogHmue>)

<06BekT1>,<0OBeKT2> — TEOMETPHUECKUE OOBEKTHI IIPOU3BOIBHOTO THIIA.
<paccTogHme> — TMpoBepseMoe paccTosHue (Tum maHHbIXx double). Enmanma wusMepeHus
PacCTOSIHUSI COOTBETCTBYET SIIMHHIIAM U3MepeHHs <00bekTal> 1 <oO0bekTa2>.

Bo3BpalwjaemMmoe 3HayeHue

1) 1 — ecnu paccrosiHre MeXAy 00beKTaMH He 0OJIbIle YKa3aHHOTO.

2) 0 — paccrosiHue MeXIy 00beKTaMH OOJIbIIE YKa3aHHOTO.

3) NULL, ecnu onuH u3 aprymenToB paBeH NULL.

4) Kop 3aBepmienust CYB/[ JIMHTEP (npu HenpaBUiIbHOM apryMeHTe (YHKITUH ).

Mpumep

SELECT Dwithin (GeomFromText ('POLYGON ((O0 0,0 3,3 3,3 0,0 0),(1 1,1
2,2 2,2 l]l l))‘)l

GeomFromText ("MULTIPOINT (1.3 1.3, 1.5 1.5, 1.8 1.8)"'), 0.7);

| 1]
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BydepHbIN reomeTpnyecKkMm o6 LEKT

PyHKUMA

[Tonyuenue OydepHOr0 reoMeTpudeckoro oobekra (T. €. 00beKTa, BCE TOYKH KOTOPOTO
paBHOYIAJIEHBI OT 33/IaHHOTO OOBEKTA).

Cneuudmnkauusn
Buffer (KobbekT>,<paccTosgHue>)

<0BBEeKT> — TeoOMeTpUudYecKre 00BEKTHI Mpon3BosibHOrO THMa (kpome Tuna LINE — GeckoHeuHoi
PSIMOM);
<paccTosgHMe> — [OJ0KUTEIbHOE BEIIECTBEHHOE 3HAYCHUE.

Bosapamaemoe 3Ha4YeHue

1) B ciiyyae HOpMajbHOTO 3aBEPLICHUS — F€OMETPUUECKHIl OOBEKT, BCE TOUYKH KOTOPOTO
PAacIoNokKeHbI 0T <OOBeKTa> Ha 3aJJaHHOE <paCCTOSHME>,
Tun Bo3BpalaeMoro 3HaueHus:

» char mia reomerpuueckoro oovekra Tuna VARBYTE. JlnuHa cTpoku BeIYHCISETCS
JUHAMHU4YECKHU U He MoxeT npesplarh 4000 ciMBOIIOB;

* blob mia reomerpuyeckoro oobekra tuna BLOB. B stom ciydae ans nomydyeHHs
3HaueHusi Tuna char Heobxomumo wucmonb3oBaTh SQL-pynkmmio getblobstr (cM.
nokymeHT «CYBJI JIMHTEP. CupaBounuk o SQL»);

* NULL, ecnu ogun wiu 06a aprymenta NULL.

2) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuibHOM apryMeHTe GYHKIIHH).
Mpumep

[Tonyuuts OydepHblii reomerpuueckuii o0bekT 0T oTpe3ka JuHMM VARBYTE-THna,
HaIpuMep:

S

create or replace table test( linel linestring);

insert into test(linel) values( linefromtext ('linestring (1 0,5
0) "))

select astext (buffer(linel, 1)) from test;

PesymnbTar:

| POLYGON ((5 1,

11,

.80491 0.980785,

.617317 0.92388,

.44443 0.83147,

.292893 0.707107,

.16853 0.55557,

.07612 0.382683,

.019215 0.195009,

O O O O O o o
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0,

.019215 -0.19509,
.07612 -0.382683,
.16853 -0.55557,
.292893 -0.707107,
.44443 -0.83147,
.617317 -0.92388,
.80491 -0.980785,
-1,

-1,

.19509 -0.980785,
.382683 -0.92388,
.55557 -0.83147,
.707107 -0.707107,
.83147 -0.55557,
.92388 -0.382683,
.980785 -0.19509,
0,

.980785 0.195009,
.92388 0.382683,
.83147 0.55557,
.707107 0.707107,
.55557 0.83147,
.382683 0.92388,
.19509 0.980785,

IDDN

o1 o o1 OO OO O oYy U1 OO OO OO OO O OO0 OO oo

Bbinyknas ob6orno4yka o6bekTa
PyHKUMA
[Tony4yeHnune BBITYKIION 000IOYKH 3alaHHOTO OOBEKTA.

Cneuudmnkauus
ConvexHull (KoBBekT>)

<obbekT> — TCOMCTPHUYICCKUC O6’[>CKTLI MIPOU3BOJIbHOT'O THUIIA,
Bo3Bpalwaemoe 3Ha4yeHue

1) B cayuae HOpMaJIbHOTO 3aBEPIICHUS — FTEOMETPUUCCKHUI OOBEKT, SBIISIOMIUICS BHITYKION
000J104KOl <0OBEKTa™.

Tun BO3BpallacMoOro 3Ha4CHUA:

» char ana reomerpuueckoro oowekra Tuna VARBYTE. JlnuHa cTpoku BbIYHCISETCS
JIMHAMUYECKHU U HEe MOoxeT mpeBbimaTth 4000 CHMBOJIOB;

* blob mms reomerpuyeckoro odbekra tuma BLOB. B stom cimywae anst momydeHHS
3HaYCHHUs Tuma char HeoOxomumo wucnonb3oBarh SQL-dyHkuio getblobstr (cm.
nokymeHT «CYBJI IMHTEP. CupaBounuk o SQL»);
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* NULL, ecau apryment pasen NULL.
2) Kox 3aBepmienust CYBJl JIMHTEP (mipu HenpaBuiibHOM apryMeHTe (YHKIUH).

Mpumep

I'eomerpuueckuii BLOB-06bekT

SELECT getblobstr (astext (ConvexHull (GEOM)), 1, 80) from GTEST;
| POLYGON ( (10 10,50 10,50 50,10 50,10 10)) |

NMpoBepka coBnageHns o0 LEKTOB
PyHKUMA
[IpoBepka coBmaieHus AByX 3aJaHHBIX OOBEKTOB.

JBe nomanbix nuHUM LineString cunTaroTcs COBMAAAIOIIUMU, JaKe €CIIH 00X0/ TOYEK Yy HUX
paszusiii (Hanpumep, LINESTRING(0 0, 1 1) u LINESTRING(1 1, 0 0) coBnagaror).

J1Ba oObekTa Tuna Polygon cunrarorcst cCoBIajalomyuMu, €CIIA Y HUX OJMHAKOBOE KOJTMYECTBO
IpaHUIl U COBIAJAIOT CaMU I'paHULbI (00X0A BEpLIMH B I'paHUIAX W HOPSAIOK CIEJOBAHUS
BHYTPEHHUX I'PAHUL] MOXKET OBITh TPOU3BOIBHBIM).

Hns  cnoxkHbiXx Teomerpuueckux TumoB (MultiPoint, MultiPolygon, MultiLineString,
GeometryCollection) mpu CpaBHEHHH TaKXe YYHTBIBACTCS, YTO TOPSIOK CJICIOBaHUS
COCTABJISIFOIIUX UX YaCTEH MOXKET OTIIMYAThCSI.

Cneuudmnkauus
Equals (<oBBbekT1>,<00BeKT2>)

<06BekT1>,<06BeKT2> — FeOMETPUIYCCKHE 0OBEKTHI TPOU3BOIBHOTO THIIA.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) 1, eciu 0OBEKTHI COBNAJAIOT.

2) 0, ecnu 0OBEKTHI HE COBITA/IAOT.

3) NULL, ecnu onuH u3 aprymenToB paBeH NULL.

4) Kop 3aBepmienust CYB/[ JIMHTEP (npu HenpaBUJIbHOM apryMeHTe (DYHKITUH ).

Mpumep

select Equals (GeomFromText ('POLYGON ((-1 -1,-1 4,4 4,5 2,4 -1,-1
-1),(0 0,0 1,12 1,1 0,0 0),(2 2,2 3,3 3,3 2,2 2))"),

GeomFromText ('POLYGON ((4 4,-1 4,-1 -1,4 -1,5 2,4 4),((2 2,3 2,3
3,2 3,2 2),(0 1,1 1,1 0,0 0,0 1))"))s

PesyabTarT:

| 1]

I'IpOBepKa nepeceyvyeHus o0bLeKToB
PyHKLMUA

[TpoBepka nmepeceueHus AByX 3aJaHHbIX 00BEKTOB (cM. Take pyrkmmu Overlaps u Crosses).
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Cneuundumkaumsa
Intersects (<ob6pekT1>,<00BEKT2>)

<06BekT1>,<06BeKT2> — FeOMETPUIYCCKHE 0ObEKTHI TPOU3BOJIBHOTO THIIA.
Bo3Bpalwjaemoe 3Ha4YeHue

1) 1, ecu 0OBEKTHI IEpeceKaroTCs (MMEIOT XOTSI OBl OJTHY OOITYIO TOUKY).

2) 0, ecu 0OBEKTHI HE TIEPECEKAIOTCA.

3) NULL, ecnu onuH u3 aprymeHToB paBeH NULL.

4) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuibHOM apryMeHTe GYHKIIHH).

Mpumepsbl

1)

O6wexT 1 (0,0) (5,0)
ObweKT 2 (3,0) (7,0)

[lepecexkawnrca? Ia

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES( LineFromText ('LINESTRING (0 0, 5 0)"'),
LineFromText ("LINESTRING (3 0,7 0)"));

select astext (intersects (LINE1l, LINE2)) FROM TEST;

PesynbTaT:
1 |
2)
select Intersects (GeomFromText ('MULTIPOLYGON (((O 1,1 2,2 1,1 0,0
1)), (2 1,3 2,41,30,21)))"),
GeomFromText ('POLYGON (-1 1,-1 3,1 3,1 1,-1 1)"));
PesymnbTar:

| 1]

n pPpoBepKa nNnepekpbiTnus 00BLEKTOB
PYyHKLMUA
[TpoBepka nepekphITHs IBYX OOBEKTOB.

Cneuundumkaums
Overlaps (<o6bekTl>,<06BEKT2>)

<0BBekT1>,<06BeKT2> — reOMeTpHUUecKre 00BEKThI IPOU3BOIBLHOTO THIIA.
Bo3Bpau.|,aeM0e 3Ha4YeHue

1) 1, ecnu misa <oB6wekTal> u <o06beKTa2> BHINOIHAETCS OHO U3 YCIOBHIM:

* MEpPEKPBIBAIOT JIPYT JIPYra;
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* 005IaCTh NEPEKPHITHS UMEET TY KE PA3MEPHOCTh, UTO M KaXK/IbIH U3 YKa3aHHBIX 00BEKTOB;
* 00JIaCTh MEPEKPHITUS HE COBMAALT ¢ <OOBeKTOM] > UIH <OOBEKTOM2 >,

2) 0, ecmu <oOBekTl> UM <OOBEKT2> HE MEPEKPBIBAIOTCS WIM HMEIOT Pa3HYyIo
pa3sMEpHOCTb.

3) NULL, ecnu ogun u3 aprymenToB pased NULL.
4) Kop 3aBepmienust CYB/[ JIMHTEP (npu HenpaBUibHOM aprymMeHTe (YHKITUH).

Mpumepsbl

1)

O6wexT 1 (0,0) (5,0)
ObbexkT 2 (3,0) (7,0)
[lepexkprBanTCa? Ja

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES( LineFromText ('LINESTRING (0O 0, 5 0)"'),
LineFromText ("LINESTRING (3 0,7 0)"));

select astext (overlaps (LINE1l, LINEZ2)) FROM TEST;

PesymnbTarT:
| 1]
2)
ObwexT 1 (0,0) (3,0)

ObbexkT 2 (3,0) (7,0)
[lepexkpriBanTCcAa? HeT

[lepecexkanTca? Ja

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES( LineFromText ('LINESTRING (0O 0, 3 0)"'),
LineFromText ("LINESTRING (3 0,7 0)"));

select astext(overlaps(LINE1l, LINE2)), astext(intersects (LINE],
LINE2)) FROM TEST;

PesymabTar:
| O 1]

NMpoBepKa pa3beaAUHEHNSA OOBLEKTOB
PyHKLUA
HpOBepKa Pa3bCANMHCHUA ABYX 3a/laHHbIX 00BEKTOB.

Cneuudmnkauus
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Disjoint (<oBvekTl> <00BEeKT2>)
<06BekT1>,<00BeKT2> — FEOMETPUUECKUE OOBEKTHI POU3BOIBHOIO THIA.
Bo3Bpalwjaemoe 3Ha4yeHue

1) 1, ecam 0OBEKTHI pa3beAUHEHBI (HE UMEIOT HH OTHOW OOIIEH TOYKH).

2) 0, ecii OOBEKTHI TIEPECEKAOTCS (MMEIOT XOTsI OBl OJTHY OOIIYIO TOUKY).

3) NULL, ecnu onuH u3 aprymenToB paBeH NULL.

4) Kox 3aBepmienust CYB/] JIMHTEP (mipu HenpaBuiibHOM apryMeHTe (DYyHKLUH).

Mpumepsbl

D)

O6bexT 1 (0,0) (5,0)
OB6BexT 2 (6,0) (7,0)
PaswenmHeHs? Jla

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES( LineFromText ('LINESTRING (0 0, 5 0)"),
LineFromText ("LINESTRING (6 0,7 0)"));

select astext(disjoint (LINE1l, LINE2)) FROM TEST;

PesymnbTar:
| 1]
2)

select astext(disjoint (GeomFromText ('MULTIPOLYGON (((0 1,1 2,2 1,1
0,0 1)),

((2 1,3 2,4 1,3 0,2 1)))"),GeomFromText ('POLYGON (-1 1,-1 3,1 3,1
1,-1.1)"));

PesyabTarT:

| 0

NpoBepka BNOXXeHHOCTU 0O0beKToB (BapuaHT 1)
PYyHKLUA
IIpoBepka BIOXEHHOCTH NEPBOTO 0OBEKTA BO BTOPOIL.

Cneuudmnkauus
Within (<oBBexTl>,<00BEKT2>)

<06BekT1>,<00BeKT2> — TEOMETPHUECKUE OOBEKTHI IIPOU3BOIBHOTO THIIA.
Bosapamaemoe 3Ha4eHune

1) 1, eciu <o6bexT2> LETUKOM COJIEPXKHUT <OOBEeKT1>, MPUYEM IMEepeceYeHue HxX
BHYTPEHHUX 00JaCTEN HE IyCTO.

2) 0, ecnmu <oB6BEKT2> HE SABJISAETCS BIOKEHHBIM B <OOBeKT 1>,

66 © I'eometpuueckue Tunbl AaHHbIX. 3AO0 HIIII «PEJIDKC», 1990-2023



CpeacrBa 00padoTKH reoOMeTPUYECKUX TUIIOB JTAHHBIX

3) NULL, ecnu onun u3 aprymenTtoB pased NULL.
4) Kon 3aBepmienus CYB/] JIMHTEP (npu HenpaBuiIsHOM apryMeHTe (QYHKIIHH).

Mpumep
O6wexT 1 (0,0) (3,0)
OBLexT 2 (0,0) (5,0)

Baoxen? Ja

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES( LineFromText ('LINESTRING (0 0, 3 0)"'),
LineFromText ("LINESTRING (0O 0,5 0)"));

select astext(within(LINE1l, LINEZ)) FROM TEST;
PesymabTarT:
| 1]

lNMpoBepka BNOXXeHHOCTN OOBLEKTOB (BapuaHT 2)
PYHKLMUA
[TpoBepka BIOXKEHHOCTH BTOPOTO OOBEKTA B MEPBHIi.

Cneuundumkaums
Contains (<oB6wekTl> <00BEKT2>)

<00BekT1>,<00BeKT2> — FreOMETPHUUECKHe 00BEKThI IPOU3BOJIBLHOTO THIIA.
BosapamaeMoe 3Ha4vYeHune

1) 1, ectn <oBBexT1> UENUKOM COACPKHUT <OOBEKT2>, NMpUYEM MEepeceueHUe uX
BHYTPEHHUX 00JacTei HEe MyCTO.

2) 0, ecnmu <o6bekT 1> HE ABISAETCS BIOKEHHBIM B <OOBEKT2>.

3) NULL, ecnu onuH u3 aprymenToB paBeH NULL.

4) Kox 3aBepiienust CYBJ] JIMHTEP (ripu HenpaBuibHOM apryMeHTe (DYyHKLUH).

Mpumep
OB6bexT 1 (0,0) (3,0)
OBBexT 2 (0,0) (5,0)

Bioxen? HerT

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (O 0, 3 0)'"),
LineFromText ('"LINESTRING (O 0,5 0)"));

select astext (contains (LINE1l, LINE2)) FROM TEST;
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PesynbTaT:
| Ol

NMpoBepka KacaHUA OOBHLEKTOB
PyHKUMA
ITpoBepka kacaHus AByX OOBEKTOB.

Cneuundmkaums
Touches (<o6bekT1>,<00BEKT2>)

<06BekT1>,<00BeKT2> — FeOMETPUUECKUE OOBEKTHI TPOU3BOIBHOTO THIIA.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) 1, ecnu <o6pexTl> 1 <OOBEKT2> KacaloTcs APYT Apyra (mepecekarorcss 00bEeKThl, HO
HE MepeceKaroTcs UX BHyTPEeHHUE 00J1acTH).

2) 0, ecnu <oOBekTl> U <OOBEKT2> HE MepeceKalTcs JHUOO KacaloTcs CBOUMH
BHYTPEHHUMU 00JIaCTAMHU.

3) NULL, ecnu onun u3 aprymentoB pasedH NULL umun EMPTY.
4) Kon 3aBepiienust CYBJ] JIMHTEP (mipu HenpaBuibHOM apryMeHTe (DYHKILUH).

Mpumep

OBwexT 1 (0,0) (3,0)

ObbexkT 2 (3,0) (5,0)
Kacawrcsa? Ia

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (O 0, 3 0)'"),
LineFromText ("LINESTRING (3 0,5 0)"));

select astext (touches (LINE1l, LINE2)) FROM TEST;

PesymnbTar:

| 1]

lNMpoBepKa cKkpelmMBaHUA OOBHLEKTOB
PyHKUMA
[IpoBepka ckpenuBaHus AByX OOBEKTOB.

Cneuundmkauusa
Crosses (<00BekT1>,<00BEKT2>)

<00BeKrT1>,<0BBeKT2> — FreOMETPHUUECKHEe 00BEKThI IPOU3BOIBLHOTO THIIA.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) 1, ecniu qnst <o6vexTal> U <OOBEKTA2> BBHIIOIHIECTCA OAHO U3 YCIOBHIMA:
* IepeceKaroTcs X BHYTPEHHHUE 00JacTH;
* pa3MEepHOCTb [IEPECEUECHNUS MEHbIIIE MAKCUMAJIbHOW Pa3MEPHOCTH YKa3aHHBIX OOBEKTOB;
* [epecedyeHre He COBNALAET C <OOBeKTOM1> WU <OOBEKTOM2 >

2) 0, eciu <06BeKT1> U <OOBEKT2> HE MEPECEeKAOTCS.

3) NULL, ecnu onun u3 aprymentoB paseH NULL unun EMPTY.

4) Kox 3aBepiienust CYBJl JIMHTEP (nipu HenpaBuiibHOM apryMeHTe (YyHKLUH).

Mpumep

HpOBepI/ITL CKPCIIMBAHUC JIBYX O6’beKTOB, HaIIpuMep:

OBbrerm 1 (3,0) (5.0)
OBrerT 2 (4,1)

(4,-1)
CrpemmueanTcA? Ja

CREATE OR REPLACE TABLE TEST (Linel LINESTRING, Line2 LINESTRING) ;
INSERT INTO TEST VALUES (LineFromText ('LINESTRING (3 0, 5 0)"'"),
LineFromText ("LINESTRING (4 1,4 -1)"));

select astext (crosses (LINE1l, LINE2)) FROM TEST;

PesyabTarT:

| 1]
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OnTuMusauums pa6OTbI C reomMmeTpnu4yeCKnmMm
AddHHbIMUA

J1st onTUMM3aIMK TOMCKOBBIX OTEpalii ¢ yYaCTHEM F€OMEeTPUYECKUX TaHHBIX HEOOX0IUMO
WCIONB30BaTh MHIEKCHL. MHuaekcupoBanue reomerpudeckux aanHeix B CYB/ JIMHTEP
BBITIOJIHSIETCS ¢ MOMOIIIbIo B-epena.

3HaueHus], XpaHsIIIUecs B UHJIEKCE, PEACTABISIIOT COOOH 3HAYEHUSI TEOMETPUIECKOTO THIIA
MBR (Minimum Bounding Rectangle, MUHUMaNbHBINA OrpaHUYUTENBHBIN TPSIMOYTOIBHHUK).
B B/] MBR-3nauenue xpanurcs B Buae AByx Touek (MINX,MINY),(MAXX,MAXY)). Bce
KoopauHaThl UMeroT Tutt double.

Hwxusaa u Bepxusasa rpanuna oneparopa BETWEEN 11 reomMeTpuuecKux NaHHBIX 3aJa0T
JIEBBIM HYOKHMM W TPaBbIil BEPXHUM yrojl MPSMOYTOJIbHUKA, MPU TMOJTHOM WM YaCTUYHOM
nonananuu B Kotopsiid oneparop BETWEEN Bo3paimaer 3nauenue True (Mctuna).

[pyrue oneparopsl cpaBHeHus (>,<.=,<>>=,<=) Takxe ucnoib3yor MBR.

Jis cpaBHEHHUsI IBYX OOBEKTOB T€OMETPUYECKHX TUIOB Hcmonb3yercss ux MBR. Chauana
CpPaBHMBAETCA JIEBBIM HMXHUI Yros (X, OTOM Y), IIOTOM IpaBblii BEPXHUN yroi (X, IOTOM
y). Ecin y xakoro-ro MBR cooTBeTcTByIoImas KoopJuHaTa MpU CpaBHEHUH OOJbINIE, TO
ATOT OOBEKT CYHMTaeTcsi OOJbllle, €CIM paBHBI — CpaBHEHHE NpojoipKaerca. Eciam Bce
COOTBETCTBYIOIINE KOOPAWHATHI PAaBHBI, CAUTACTCS, YTO OOBEKTHI paBHBI MEXKIY COOOM.

KOMaHI[BI CO3JaHusgd HMHACKCA AJIA CTOJ'I6I_IOB TCOMCTPHUUYCCKUX THIIOB AAHHBIX HMCIOT TOT
K€ CHHTAKCHC, 4YTO M KOMaH/bl CO3ddaHHA IIPOCTOTr0 HHACKCA (CM. JAOKYMCHT «CYBZI

JIMHTEP. CnpaBounuk mo SQLy). [TomnepkuBaeTcsi co3maHue COCTAaBHOTO HMHJIEKCA IS
T€OMETPUYECKUX TUTIOB JaHHBIX.

B Hpumeuannue

[Ipu pacdere naUHBI HHACKCA HEOOXOAMMO YUECTh, YTO Ha KaXKIBIA CTOIOCI] T€OMETPUIECKOTO
THUIIA JAHHBIX TOMOJIHUTEILHO g00aBiseTcs 16 6aiit (4 3rauenuss DOUBLE — orpannunBaromuii
MPSIMOYTOJIBHUK).

ITpumep co3naHus IPOCTOrO UHICKCA:

CREATE OR REPLACE TABLE POINT TEST (P POINT);
CREATE INDEX P ON POINT TEST;

HpHMep CO3JaHuA COCTaBHOI'O HHACKCA:

CREATE OR REPLACE TABLE LSPOINT TEST (P POINT, LS LINESTRING) ;
CREATE INDEX "TEST" ON LSPOINT TEST (P,LS);

B Hpumeuanue

Ecth Bo3aMoxkHOCTH peanuzoBarh KoHCTpykuun PRIMARY KEY, FORAIGN KEY (Bkirouas
ON UPDATE CASCADE, ON DELETE CASCADE), UNIQUE c y4acTuem reoMeTpu4ecKkoro
MHJEKCa, HO MPAKTUYECKOE UX UCIOJIb30BaHUE BHI3bIBAET COMHEHHE C TOUKHU 3PEHUSI JIOTUKU.

Mpumep

1) Coznaem TecToByIO TabnuIy U3 65543 3anuceii:

CREATE OR REPLACE TABLE POINT TEST (P POINT);
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INSERT INTO POINT TEST VALUES ('POINT (100,100)");

INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST SELECT * FROM POINT TEST;
INSERT INTO POINT TEST VALUES ('POINT (1 1)'");
INSERT INTO POINT TEST VALUES ('POINT (1 1)'");
INSERT INTO POINT TEST VALUES ('POINT (0 1)");
INSERT INTO POINT TEST VALUES ('POINT (1 2)'");
INSERT INTO POINT TEST VALUES ('POINT (0 0)");
INSERT INTO POINT TEST VALUES ('POINT (0 0)");
INSERT INTO POINT TEST VALUES ('POINT (2 0)'");

2) BrImonHsaeM MONCKOBBIHN 3aIpocC 0e3 UCMOJIb30BaHUs HMHIOCKCA:

SELECT AsText (P) FROM POINT_TEST WHERE P BETWEEN
PointFromText ('POINT (1 1)"'")
AND PointFromText ('"POINT (1 2)");

INL : HauvasibHOe BpeMsa : 21:41:37.00 xoHeuHOe BpeMmsd
| POINT (1 1) |

| POINT (1 1) |

| POINT (1 2) |

INL : BHIDAHO CTPOK : 3

3) CoznaeM MHIEKC ¥ IOBTOPHO BBINIOJIHSAEM MOMCKOBBIN 3aIIpoc:

CREATE INDEX "TEST" ON POINT TEST (P);
INL : HauvajnbHOe BpeMa : 21:44:45 xOoHeuHOEe BpPEeMS
SELECT AsText (P) FROM POINT TEST WHERE P BETWEEN
PointFromText ('"POINT (1 1)")
AND PointFromText ('"POINT (1 2)"):;
INL : HauvamnbHOe BpeMa : 21:45:05 xoHeuHOe BpPeMS

| POINT (1 1) |

21:41:37.31

21:44:47

21:45:05
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| POINT (1 1) |
| POINT (1 2) |
INL : BBIDAHO CTPOK : 3

4) AnanuzupyeMm pe3yabraTbl: 0€3 HCIOJIIb30BaHMs MHJEKCa BPEeMs BBIIOJIHEHHUS 3ampoca
nossimaercs ¢ 0.00 cexynn o 0.31 cexyHupbl.
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YHpaBneHme BBOAOM reomMmeTpmnyeCkKkmx AaHHbIX

NMpoBepka KOPPEKTHOCTU BBOAMMbIX AaHHbIX

[IpoBepka KOppEKTHOCTH BBOIMMBIX 3HAUE€HUI HEKOTOPBIX reoMeTpuueckux Tunos (Polygon,
MultiPolygon) ¢ nomoiipto monb3oBaTenbckoil GyHKIMKM TpeOyeT 3HAUUTEIbHOIO BPEMEHU
(mpoBepKa MPOCTOTHl U 3AMKHYTOCTH BHEIIHUX M BHYTPEHHUX I'PaHUL, HENEPECEKaeMOCTh
ATUX rpaHull). s coKpalleHus 3Toro BpeMeH! U He lonyuieHust 3anuck B b/] HekoppeKTHbIX
JIAHHBIX MOXHO BOcmonb30BaThest komanaamu CYBJl JINMHTEP.

I'IpOBepKa KOPPEKTHOCTU reoMeTpnuy4eCKNX AaHHbIX
ans scen bl
PyHKUMA

VIIpaBiIeHue IPOBEPKOH KOPPEKTHOCTH T€OMETPUUECKHX JAHHBIX s Beeit B
Cneuundmkauusa

<MIPOBEPKON KOPPEKTHOCTH T€OMETPHUUECKHUX JaHHBIX IS Bceut bJ[>::=
SET CONNECTION GEODATA VALIDITY CHECKING {ON | OFF};

OO6wwue npaBuna

1) Onuusa ON ycranaBiuBaetr, OFF oTMeHsieT pexxuM MpOBEPKH KOPPEKTHOCTH BBOAMMBIX
reOMETPUYECKHUX JaHHBIX s Bcel b1

2) Ilo ymomyanuto neictByet omuus ON.

3) Komanna He BBIOTHSET MPOBEPKY KOPPEKTHOCTH reoMerprueckux BLOB-00bekTOB.

4) KomaHga NEWCTBYET TOJIBKO Ha BHOBBH OTKPBIBAEMBIE COCIMHEHHS B TEKYIIEH CECCHU
1 Ha Bce coenuHeHus npu nociuenyromux 3anyckax CYBJ[ JIMHTEP. Komanga moxer
BBITIOJTHATHCS 110 Jr00omy coeauHeHuto ¢ CYB/I.

I'IpOBepKa KOvppeKTHOCTM reoMmeTpnyeCKux AaHHbIX
AnA TeKyueun cecCuun
PyHKUMA

VIIpaBieHne IPOBEPKO KOPPEKTHOCTH FeOMETPHUYECKUX JAHHBIX UL TEKYILEH CeCCH.
Cneuudmnkauusa

<HIpoBepKa KOPPEKTHOCTH F€OMETPUUYECKHUX JAHHBIX JUISl TEKYILEH CECCUM>: =
SET DATABASE GEODATA VALIDITY CHECKING {ON | OFF};

OO6wwue npasuna

1) Onmust ON ycranaBnuBaeT, OFF oTMeHsieT pexuM MpOBEPKH KOPPEKTHOCTH BBOIAMMBIX
reoMeTpuieckux AaHHbIX B Tekyuien ceccuu CYB/[ JIMHTEP.
2) Ilo ymomuanwuto nerictByet omnius ON.

3) Komanza He BBIMOIHAET IPOBEPKY KOPPEKTHOCTH TeomeTpruieckux BLOB-00beKTOB.
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anaBJIelme BBOAOM IreOMETPUYICCKUX JAHHBIX

4) KoMaH/ia TO/KHA BBITTOJIHATBECS OTACIBHO I Kaknoro coenunenus ¢ CYB/[ JIMHTEP,
B KOTOPOM HE0OXOUMO BBHITIOJIHATH MPOBEPKY KOPPEKTHOCTH BBOJUMBIX TEOMETPHUECKHIX
O0OBEKTOB.
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YnpaBneHue XxpaHeHMeM reoMmeTpu4ecKnx
BLOB-gaHHbIX

PyHKUMA
praBJ'IeHI/Ie XpaHCHUEM I'COMCTPUUCCKUX NJAHHBIX B IMIPCACIIaxX TeKymeﬁ CECCHUM.
Cneuundumkaums

<ymnpasieHue co3nanuem reomerpuueckux BLOB-nanubix>::=
SET SESSION BLOB GEOMETRY STORAGE {ON | OFF};

O6wwme npaBuna

1) [To ymonuaHuto co3naBaeMble reomeTpudeckue nanHeie umeroT Tunn VARBYTE(1028)/
GEOMETRY, uTo Bo MHOTHX CiIy4asX HE MO3BOJISIET CO3/4aBaTh U XpaHUTh B b/l cioxHbIe
reoMeTpudecKkrue 00beKThl pa3MepHocThio Oonee 1028 Gaiit. JlanHas KOMaHAa ACHCTBYET
Ha BCE KaHaJbl CECCHM M 3acTaBiisieT nocie e€ nojauu ¢ ommuedr ON aBTOMaruyecku
co3/aBaTh reomMeTpuueckue naHHbie B Buae BLOB-3HaueHuil ¢ JUIMHOW MO yMOTYaHUIO
4000 6aifr, T. €., HAaIpUMeEp, MOCJIE BHIOTHEHHUS 3apoca

CREATE TABLE GTEST (GEOM GEOMETRY) ;

cronberr GEOM 6yner umers Tun (BLOB/GEOMETRY), a we (VARBYTE(1028)/
GEOMETRY).

2) Komanna c¢ ommueit OFF oTkirogaer pexuM CO3IaHUsl CTOJOLIOB ¢ TeOMETPHUYECKHUMHU
BLOB-gaHHBIMU B TEKYILIEH CECCHUHU.

3) B reomerpuuecknx BLOB-maHHBIX MOTYT XpaHUTHCS 3HAYEHUS T€OMETPUUYECKUX THIIOB
noteHuanbHo Oonbioi pasmepHoctu (LINESTRING, POLYGON, MULTIPOINT,
MULTILINESRING, MULTIPOLYGON, GEOMETRYCOLLECTION, GEOMETRY).
3HaueHus] OCTaJbHBIX F€OMETPHUUECKUX TUIOB HeOoJbIIONH pazmepHocTH (TUna POINT)
npoaoxkatoT Xxpanutbes B Bugie VARBYTE naxe nociie BbIOIHEHHS JTaHHOW KOMAH/IbI.

4) Ilo ymomyanuto ucnonsdyercs onuust OFF.
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YnpaBneHue pasmepom reometpudeckux BLOB-
AaHHbIX

PyHKUMA

OrpannueHne MakKCHMajabHOrO pasMepa reomerpuueckux BLOB-ganHbIX B mpenenax
TEKYILEH CECCHUH.

Cneuundumkaums

<ynpasiieHue pazMepoM reomerpudeckux BLOB-nanHbIX>::=
ALTER DATABASE SET BLOB SIZE LIMIT <mMakCHMMaJIbHBIM pa3Mep>;

<MakKCUMAaJILHEI pasMep>::= IeJIOUYUCICHHbIN TuTepar.

O6wwme npaBuna

1) Komanna 1omkHa UCIONIB30BaThCs B TOM Cilydae, eciu reomerpudeckue BLOB-nanHbIe
MOryT npeBbimark pazmep 4000 GaidT.

2) <MakCHUMaJIbHBIH pa3Mep> 3aJjaeT MaKCHUMaJIbHO BO3MOXHBIN B TEKYIIEH ceccuu pazmep
(B Gaiitax) Oydepa onepaTuBHON MaMATH, UCIOIb3yeMoro Bce coenuHeHusmMu ¢ CYBJI
Ui paboThl ¢ reomerpuueckuM BLOB-o0bekTamu. [lomycTumplil 1uana3oH 3Ha4YeHUN —
ot 4000 1o 65536 (3amaBaeMoe MOIb30BATEIEM 3HaUEHUE BHIPABHUBAETCA Ha §).

3) Undopmarus o makcumaiabHoM pasMepe Oydepa 3anomunaercs B b/ JIMHTEP u npu
kaxaom 3anycke ssapo CYBJl JIMHTEP pesepBupyet Oydep ykazaHHOTO pazMepa B cBoei
OIIEpaTUBHOM MaMSITH.

4) YtoObl yka3aHHBIA pazMep cTail Ucnoib3oBaThes sapoM CYB/l, Heo6xonumo B Tekyluei
ceccur CYDB/I BBINOIHUTH JaHHYIO KOMAaHIy U 3aTeM nepe3anycTuthb aapo CYB/I.

5) 3anaBaemsblii pazmep Oydepa JODKEH TO3BOJIATH 3arpykarb B HEro JoOble
reomerpuueckue BLOB-00bekThl. B  nporuBHOM citydae, eciau TIeOMETpUUYECKUI
BLOB-00bekT He MOXeT ObITh IOJHOCTBIO pa3MmelleH B Oydepe, BblIaeTcs KoJ
3aBepuieHus 183, a yacTh pa3menieHHoro B Oydepe reomerpuueckoro BLOB-00bekTa npu
ee MPOBEpPKe C MOMOIIBI0 (PYHKIMU Oy/IeT pacno3HaHa KaK HEKOPPEKTHasL.
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[MpoBepka KOPPEKTHOCTU reoOMeTPUYECKNX
AaHHbIX

PYyHKLUA
HpOBepKa KOPPCKTHOCTHU 3HAYCHUA I'COMCTPHUUCCKOI'O TUIIA JJaHHbIX.

Cneuudmnkaumsa
GeoIsValid (<oBwekrT>)

<0BBEKT> — IPOU3BOJIbHBINA T€OMETPUUECKUN OOBEKT.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenue Tuna integer:
* | — KOppPEKTHBIN OOBEKT;
* (0 — HEKOPPEKTHBINA OOBEKT.
2) NULL, ecnu reomeTpudeckuil 0ObEKT MyCT.

3) Kon 3aBepmienust CYBJ[ JIMHTEP (npu HenpaBuibHOM apryMeHTe (QyHKIUH).
Mpumep

Co3znmaeM TabiuIly ¥ 3aHOCUM B HEE JIaHHBIE:

CREATE OR REPLACE TABLE GEOMCOLL TEST (G GEOMETRYCOLLECTION) ;
SET CONNECTION GEODATA VALIDITY CHECKING OFF;

/* CORRECT POINT */
INSERT INTO GEOMCOLL TEST VALUES ('GEOMETRYCOLLECTION (POINT (1

1)) ")

/* RADIX < 0 */
INSERT INTO GEOMCOLL TEST VALUES ('GEOMETRYCOLLECTION (CIRCLE (1 1,
-1

/* EXTERIOR RING IS NOT CORRECT */
INSERT INTO GEOMCOLL TEST
VALUES ('GEOMETRYCOLLECTION

(POLYGON ((O 0,0 3,3 3, 3 -1, 30, 00),(x 1,12 2,2 2,2 1,1 1)))");

/* POLYGONS INTERSECTS */
INSERT INTO GEOMCOLL TEST
VALUES ('GEOMETRYCOLLECTION

(MULTIPOLYGON(((O 1,1 2,2 1,1 0,0 1)),((2 2,3 1,2 0,1 1,2 2))))");

HpOBepHeM KOPPCKTHOCTL BBEACHHBIX JTaHHbIX:

SELECT GeoIsValid(G) FROM GEOMCOLL TEST;
INL : HauaJibHOe BpeMsa : 17:22:18 xoHeuHOe BpeMsa : 17:22:18
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IIpoBepka KOPPEKTHOCTH reOMeTPUYECKUX TAHHBIX

1]
0|
0|
0|
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NMpunoxexwue 1
[Mpumepbl paboTbl ¢ reomeTpmnyecknm VARBY TE-00bekTOM

B Hpumeuyanne
[IpuMepsI BBITTONHSIOTCS B KOMaHAHOM HHTepderice INL.

!BrnnojiHgeM 3amnpoc B Tekyumeln ceccum CYB]I JIMHTEP u nepezsanyckaeM eé&
alter database set blob size limit 65536;

!TlepesanyckaeMm CYBI JIMHTEP
linternt ..

!PABOTA C TEOMETPUYECKVM VARBYTE-IAHHHMN
!Cosmaume Tabmamuuel ¢ reoMeTpuueckuMu VARBYTE-naHHBMMK

CREATE OR REPLACE TABLE GTEST (OBJECTID INT PRIMARY KEY, NAME
NVARCHAR (250), GEOM GEOMETRY) ;

!3arpy3ka T'eOMETPMUECKMX IaHHEX M3 MEeCTHaOUaATEPMUHOTO
IpencTaBJIEeHNA :

INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (1 , n'TEST',
GEOMFROMWKB (hex ('0103000000010000000500000000000000000024400000000000
0024400000000000002440000000000000494000000000000049400000000000004940
0000000000004940000000000000244000000000000024400000000000002440"),
4284)) ;

!TIpOCMOTP T'€OMETPUUECKOT'O 3HAUEHUMS B BUIE CHMBOJIBHOM CTPOKM C
noMoubin byHkUMM !ASTEXT

select cast astext (GEOM) as char(80) from GTEST;

| POLYGON ((10 10,10 50,50 50,50 10,10 10)) |

!TIpoCMOTP T'€OMETPUUECKOT'O BHAUEHUS B BUIE MECTHANLATEPUYUYHOW CTPOKU
c noMoubkn OQyHkuMM ASBINARY: (mjuHa IOJDKHA OBTH pakBHa 93)

select length(cast asbinary(GEOM) as byte), cast asbinary(GEOM) as
byte (93) from GTEST;

1931
0103000000010000000500000000000000000024400000000000002440000000000000
2440000000000000494000000000000049400000000000004940000000000000494000
0000000000244000000000000024400000000000002440

! BBIUMCJIEHME MJIoMany I'€OMETPUUECKOV OMIyPH

select area (GEOM) from GTEST;
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IIpunioxenue 1

[1600 |

!3arpy3ka TeoMeTpUUeCcKMX IaHHHX MX TEeKCTOBOTO NpencTaBJIeHUS
INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (2 , n'TEST2',
GeomFromText ('POLYGON (O 0,0 20,20 20,20 0,0 0)', 4284));

ITIpoCMOTP TEOMEeTPUUECKOT'O BHAUEHUS B BUIE CHUMBOJIBHOM CTPOKM
select cast astext (GEOM) as char (80) from GTEST where OBJECTID=2;
| POLYGON ((0 0,0 20,20 20,20 0,0 0)) |

|HaviTu TeoMeTpuueckme OOBEKTH, KOTOPHE INepeceKaeTcs C S3aIaHHBMU
select cast astext (GEOM) as char (80) from GTEST where

DISJOINT (GEOM, GeomFromText ('POLYGON (O O,0 1,1 1,1 0,0 0)"',
4284)) = 0;

| POLYGON ((O0 0,0 20,20 20,20 0,0 0)) |

select cast astext (GEOM) as char (80) from GTEST where

DISJOINT (GEOM, GeomFromText ('POLYGON (49 49,49 50,50 50,50 49,49
49)', 4284)) = 0;

| POLYGON ((10 10,10 50,50 50,50 10,10 10)) |

!06BeIMHUTL 3BalaHHBIY I'eOMETPUUYECKUM OOBeKT C OoDBeKTaMMu M3 TabJIMLIB:
select cast astext (UNION (GEOM, GeomFromText ('POLYGON (5 5,5 25,25
25,25 5,5 5)', 4284))) as char(80) from GTEST;

| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 5,5 5,5 25,10 25)) |

| POLYGON ( (20 5,20 0,0 0,0 20,5 20,5 25,25 25,25 5,20 5)) |

!TIoNIyunUTh [IepeceueHre 3aldaHHOT'O T'eOMEeTPMUECKOI'0 OoDBeKTa C
obbekTaMM U3 TabOJIMLIE

select cast astext (INTERSECTION (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))) as char(80) from GTEST;

| POLYGON ( (25 10,10 10,10 25,25 25,25 10)) |

| POLYGON ( (5 20,20 20,20 5,5 5,5 20)) |

!HOJIyT«IMTb cilegyrumme IIapaMeTPhBI:

! - CVIMMETPUMUHYI PaAa3HOCTB I'€eOMETPUUECKUMX OBOBEKTOB
! - kxoInuecTBO ODBEKTOB B TrpyIine

! — 00BeKT C 3BamaHHBM ITIOPAIOKOBBEIM HOMEPOM B T'PYyIIIle

select
cast astext (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))) as char(110),
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IIpunnoxenue 1

NUMGEOMETRIES (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)"', 4284))),
cast astext (GEOMETRYN (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON
(5 5,5 25,25 25,25 5,5 5)', 4284)), 2)) as char(80)

from GTEST;

IMULTIPOLYGON (( (10 25,10 50,50 50,50 10,25 10,25 25,10 25)), ((25
10,25 5,5 5,5 25,10 25,10 10,25 10))) | 2] POLYGON ((25 10,25 5,5
5,5 25,10 25,10 10,25 10)) |

IMULTIPOLYGON (( (20 5,20 0,0 0,0 20,5 20,5 5,20 5)), ((5 20,5 25,25

25,25 5,20 5,20 20,5 20))) | 2|POLYGON ((5 20,5 25,25 25,25 5,20
5,20 20,5 20))

!TIONIyUnUTh PA3HOCTBL OBYX I'€OMETPUUECKUX OOBLEeKTOB

select cast astext (DIFFERENCE (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))) as char(200) from GTEST;

| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 25,10 25)) |

| POLYGON ( (20 5,20 0,0 0,0 20,5 20,5 5,20 5)) |

!llpencTaBUTL T'€OMETPUUECKMUM OOBEeKT B BalaHHOM CUCTEeMe KOOPOMHAT
SELECT cast astext (TRANSFORM(GEOM, 1)) as char(80) from GTEST;

| POLYGON ( (10 10,10 50,50 50,50 10,10 10)) |

| POLYGON ((O0 0,0 20,20 20,20 0,0 0)) |
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NMpunoxeHwue 2
Mpumepbl paboTbl ¢ reomeTpmndeckum BLOB-o6bekToM

!PABOTA C TEOMETPUUECKMMM BLOB-IAHHEMN

!YcTaHoBKa pexmuMa XpaHeHMs B Bl reoMeTpUUECKMX HOAHHEX
!B Bume BLOB-3HaueHUM

set session blob geometry storage on;

!Cosnmanme Tabamuel C TeoMeTpuuecKuMM BLOB-maHHEMM
CREATE OR REPLACE TABLE GTEST (OBJECTID INT PRIMARY KEY, NAME
NVARCHAR (250), GEOM GEOMETRY) ;

!3arpy3ka I'eOMeTPUUECKMX HOaHHEIX U3 HMEeCTHaNLaTepMUuHOTO
npencraBJieHUd

INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (1 , n'TEST', NULL);
blob insert column=3
010300000001000000050000000000000000002440000000000000244000000000000
024400000000000004940000000000000494000000000000049400000000000004940
000000000000244000000000000024400000000000002440FFFF0000;

INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (2 , n'TEST', NULL);
blob insert column=3
010300000001000000060000000000000000002440000000000000244000000000000
024400000000000004940000000000000494000000000000049400000000000004940
000000000000244000000000000024400000000000002440000000000000244000000
00000002440FFFF0000;

!IlpoBepKka KOPPEKTHOCTM 3aTPYXEHHBIX I'€OMETPUUECKUX ODBEKTOB
! IepBE OOBEKT — KOPPEKTHEIM, BTOPOM — HET.

select GEOISVALID(GEOM) from GTEST;
1
0

!Cosnmanme TabamMuel C TeoMeTpuuecKuMM BLOB-maHHEMM
CREATE OR REPLACE TABLE GTEST (OBJECTID INT PRIMARY KEY, NAME
NVARCHAR (250), GEOM GEOMETRY) ;

!3arpy3ka I'eOMeTPUUECKMX HOaHHEIX U3 HNEeCTHaNLaTepMUuHOTO

npencraBJieHUd

INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (1 , n'TEST',
GEOMFROMWKB (hex ('01030000000100000005000000000000000000244000000000000
02440000000000000244000000000000045940000000000000494000000000000049400
000000000004940000000000000244000000000000024400000000000002440"),
4284)) ;
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IIpunnoxenue 2

!Bubopka TreoMeTpuueckmx BLOB-IaHHBIX

'Mubopmaumsa o BLOB-3HaueHUM: TUIl UM IJrHa BLOB-3HaueHUS
select astext (GEOM) from GTEST;
000000041 000000 000000 O 001|

!MlecTHanuaTEePUUHOE NpPEenNCTaBJIeHMe IeoMeTpuueckoro BLOB-3HaueHUSA

blob get column=1l;
504F4C59474F4E20282831302031302C31302035302C35302035302C35302031302C313
02031302929

!CuMBOJIbHOE MpelcTaBJIeHMe TeoMeTpuueckoro BLOB-3HaueHUS

select getblobstr (astext (GEOM), 1, 50), lenblob(astext (GEOM)),
lenblob (GEOM) from GTEST;

| POLYGON ( (10 10,10 50,50 50,50 10,10 10)) | 41| 97|

!TloslyuyeHre IOJIMHEL M aTpubyTOB TIeoMeTpuueckoro BLOB-3HaueHUA
select lenblob (asbinary (GEOM)), asbinary (GEOM) from GTEST;
| 931000000093 000002 000002 1 001|

blob get column=2;
0103000000010000000500000000000000000024400000000000002440000000000000
2440000000000000494000000000000049400000000000004940000000000000494000
0000000000244000000000000024400000000000002440

select cast getblobstr (asbinary (GEOM), 1, 93) as byte(93) from

GTEST;
0103000000010000000500000000000000000024400000000000002440000000000000
2440000000000000494000000000000049400000000000004940000000000000494000
0000000000244000000000000024400000000000002440

! BuluMcJieHMe pasMepa TreoMeTpuueckoro BLOB-3HaueHMS
select area (GEOM) from GTEST;
1600

!3arpy3kKa TeKCTOBOT'O IPEeNCTaBJIEHMS TeoMeTpuueckoro BLOB-oObekTa

INSERT INTO GTEST (OBJECTID,NAME,GEOM) VALUES (2 , n'TEST2',
GeomFromText ('POLYGON (O 0,0 20,20 20,20 0,0 0)', 4284));

[IoJlydeHrEe TEKCTOBOT'O IMPEACTaBJIEHMS IeoMeTpuuyeckoro BLOB-obOBekTa
select getblobstr (astext (GEOM), 1, 50) from GTEST where
OBJECTID=2;

| POLYGON ((0 0,0 20,20 20,20 0,0 0Q)) |
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IIpnioxenue 2

!TIpoBepka IepeceueHUs IeoMeTpuueckux BLOB-3HaueHUM

select getblobstr (astext (GEOM), 1, 50) from GTEST where
DISJOINT (GEOM, GeomFromText ('POLYGON (O O,0 1,1 1,1 0,0 0)"',
4284)) = 0;

| POLYGON ((O0 0,0 20,20 20,20 0,0 0)) |

select getblobstr (astext (GEOM), 1, 50) from GTEST where

DISJOINT (GEOM, GeomFromText ('POLYGON (49 49,49 50,50 50,50 49,49
49) "', 4284)) = 0;

| POLYGON ( (10 10,10 50,50 50,50 10,10 10)) |

!06benuHeHre TeoMeTpuueckux BLOB-3HaueHUM

select getblobstr (astext (UNION (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)', 4284))), 1, 100) from GTEST;

| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 5,5 5,5 25,10 25)) |

| POLYGON ( (20 5,20 0,0 0,0 20,5 20,5 25,25 25,25 5,20 5)) |

!TlepeceueHne TeoMeTpuueckux BLOB-3HaueHUM

select getblobstr (astext (INTERSECTION (GEOM, GeomFromText ('POLYGON
(5 5,5 25,25 25,25 5,5 5)', 4284))), 1, 200) from GTEST;

| POLYGON ( (25 10,10 10,10 25,25 25,25 10)) |

| POLYGON ( (5 20,20 20,20 5,5 5,5 20)) |

TlonyunuTh CcJenyiume napaMeTps reoMeTpuuyeckuMm BLOB-3HaueHMM:
! — CUMMETPMUHYI PasHOCTL I'€OMETPUUECKUX OOBEKTOB

! - KOJIMUeCTBO ODOBEKTOB B TIpyIIe

! — oOBeKkT C BalaHHHEM IOPSAIKOBEIM HOMEPOM B IpYyIIe

select
getblobstr (astext (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON (5
5,5 25,25 25,25 5,5 5)', 4284))), 1, 110),
NUMGEOMETRIES (SYMDIFFERENCE (GEOM, GeomFromText ('POLYGON (5 5,5
25,25 25,25 5,5 5)"', 4284))),
getblobstr (astext (GEOMETRYN (SYMDIFFERENCE (GEOM,
GeomFromText ('POLYGON (5 5,5 25,25 25,25 5,5 5)', 4284)), 2)), 1,
80)
from GTEST;

IMULTIPOLYGON (( (10 25,10 50,50 50,50 10,25 10,25 25,10 25)), ((25
10,25 5,5 5,5 25,10 25,10 10,25 10))) |
| 2]

| POLYGON ( (25 10,25 5,5 5,5 25,10 25,10 10,25 10)) |

IMULTIPOLYGON (( (20 5,20 0,0 0,0 20,5 20,5 5,20 5)), ((5 20,5 25,25
25,25 5,20 5,20 20,5 20)))
| 2]

84 © I'eometpuueckue Tunbl AaHHbIX. 3AO0 HIIII «PEJIDKC», 1990-2023



IIpunnoxenue 2

| POLYGON ((5 20,5 25,25 25,25 5,20 5,20 20,5 20))

!HaiTy pPa3HOCTHL OBYX TIeoMeTpuueckux BLOB-0O6BEKTOB

select getblobstr (astext (DIFFERENCE (GEOM, GeomFromText ('POLYGON (5
5,5 25,25 25,25 5,5 5)', 4284))), 1, 200) from GTEST;

| POLYGON ( (10 25,10 50,50 50,50 10,25 10,25 25,10 25)) |

| POLYGON ( (20 5,20 0,0 0,0 20,5 20,5 5,20 5)) |

!TlIoNyunuTh Ha3BaHMEe IeoMeTpuueckoro BLOB-obOBbekTa
select GEOMETRYTYPE (GEOM) from GTEST;

| POLYGON |

| POLYGON |

!TTonyunuTs SRID reomMerpuuyeckoro BLOB-oObekTa
select SRID(GEOM) from GTEST;

|4284 |

|4284 |

'HaiTy MMHMMAJIbHBM NOPAMOYTOJIbBHUK, OT'PaHUUMBAOIMNM 3alaHHBN
!reomMeTpuueckuyt BLOB-06BekT

select cast astext (ENVELOPE (GEOM)) as char (80) from GTEST;
| POLYGON ( (10 10,50 10,50 50,10 50,10 10)) |

| POLYGON ( (0 0,20 0,20 20,0 20,0 0)) |

OnpemnenuTh PasMEePHOCTHh IeoMeTpuuyeckoro BLOB-obObekTa
select DIMENSION (GEOM) from GTEST;

12|

12|

!function BOUNDARY (LINESTRINGs), LENGTH:

'HaiTy T'paHully reoMeTpuueckoro BLOB-oObekKTa M €€ IJIMHY
select getblobstr (astext (BOUNDARY (GEOM)), 1, 50),
GLENGTH (BOUNDARY (GEOM) ) from GTEST;

| LINESTRING (10 10,10 50,50 50,50 10,10 10)]| 160]

| LINESTRING (O 0,0 20,20 20,20 0,0 0)]| 80|

'HaiTy T'eOMeTPUUYECKUM LIEHTP IeoMeTpuueckoro BLOB-ofOBbekTa

select cast astext (CENTROID (GEOM)) as char (50), X(CENTROID (GEOM)),
Y (CENTROID (GEOM) ) from GTEST;

| POINT (30 30)| 30| 30]

| POINT (10 10)]| 10| 10|

|OnpenenrTh BHENHDOKD TPAHMIY IeoMeTpuuyeckoro BLOB-obbekTa

SELECT getblobstr (astext (ExteriorRing (GEOM)), 1, 80) from GTEST;
| LINESTRING (10 10,10 50,50 50,50 10,10 10) |

| LINESTRING (0O 0,0 20,20 20,20 0,0 0) |
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IIpnioxenue 2

!TIpeoBbpasoBaTh reoMeTpuueckuy BLOB-0O6BEKT B HOBYI CUCTEMY
KOOPIOMHAT

SELECT getblobstr (astext (TRANSFORM (GEOM, 1)), 1, 80) from GTEST;
| POLYGON ( (10 10,10 50,50 50,50 10,10 10)) |

| POLYGON ( (0 0,0 20,20 20,20 0,0 0)) |
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YKa3aTternb (pyHKUUN

A

Area, 49, 52
AsBinary, 37
AsText, 36

B
Boundary, 41

Buffer, 61

C

Centroid, 51, 52
Contains, 67
ConvexHull, 62
Crosses, 68

D

Difference, 57
Dimension, 38
Disjoint, 66
Distance, 60
Dwithin, 60

E

EndPoint, 44
Envelope, 40
Equals, 63
ExteriorRing, 50

F
Filter, 55

G

GeolsValid, 77
GeomCollFromText, 28
GeomCollFromWKB, 34
GeometryFromText, 29
GeometryFromWKB, 34
GeometryN, 54
GeometryType, 38
GeomFromText, 29
GeomFromWKB, 34
GLength, 45, 48

|

InteriorRing, 50
Intersection, 55
Intersects, 64
IsClosed, 47, 48
IsEmpty, 41
IsRing, 46
IsSimple, 42

L

Length, 45, 48
LineFromText, 24
LineFromWKB, 31
LineStringFromText, 24
LineStringFromWKB, 31

M

MLineFromText, 26
MLineFromWKB, 33
MPointFromText, 26
MPointFromWKB, 32
MPolyFromText, 27
MPolyFromWKB, 33
MultiLineStringFromText, 26
MultiLineStringFromWKB, 33
MultiPointFromText, 26
MultiPointFromWKB, 32
MultiPolygonFromText, 27
MultiPolygonFromWKB, 33

N

NumGeometries, 53
NumlnteriorRing, 49
NumlnteriorRings, 49
NumPoints, 46

O
Overlaps, 64

P
PointFromText, 23
PointFromWKB, 30
PointN, 45
PointOnSurface, 52, 53
PolyFromText, 25
PolyFromWKB, 32
PolygonFromText, 25
PolygonFromWKB, 32

S

SRID, 39
StartPoint, 44
SymDifference, 58

T
to_char, 36
Touches, 68
Transform, 39

U
Union, 56
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Ykazareas pyHkmmii

W
Within, 66

X
X, 43

Y
Y, 43
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