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IOpunuyeckoe yBeIoMIeHHE

Hpe,[[CTaBJ'IeHHaH JIOKYMeHTaL[I/IH IIpegHa3Ha4YeHa UCKJIIOYUTEJIBHO OJId UCIIOJIb30BaHUA C IIPOTrPaMMHEBEIM
ob6ecneuenueM «CYB]I Postgres Pro» u gmns monb3oBatenet ganHoi CYB]I.

He OOIIyCKaeTCs UCIIOJIb30BaHKWE JOKYMEHTALINU OJId CTOPOHHUX IIPOOYKTOB HUJIX B COCTaBe NOKYMEHTAIIUHU
K MHBIM IIPDOOYKTaM.

Hurnie YCII0BUA HCIIOJIb3OBAHUA HHHHOI:I OOKYMEHTAlluU IIPDUBEOEHEI B ITonbp30BaTENBCKOM COTJIAIIEHUHN.

Postgres Pro © 2016-2021 — OO6mecTBO € OrpaHWYEHHOW OTBETCTBEHHOCTHIO «IlocTrpec
IMTpodeccroHanbHEIN».

OO0111eCTBO C OTPAaHUYEHHOM 0TBETCTBEHHOCTHIO «ITocTrpec IIpodeccuonanvHbli» (Postgres Professional)
He HeCET HMKAKON OTBETCTBEHHOCTH 3a JIIoOble ITOBPEXKIEHHS, BKIIIOYAsl MOTEePIo0 [0X0oma, HaHeCEHHEIe
IIPAMBIM HUJIN HEIIPSAMBIM, CII€IIMaJIbBHBIM HUJIN CJ'Iy‘-I&fIH]:IM HUCIIOJIbL30OBaHUEM IIPOIrPaMMHOI'O obecreueHus
«CYB]l, Postgres Pro» BO BcexX BepCHUSX H/UJIM €ro HOOKYMEHTAallMMW, Haxke eciau OoOIIecTBO C
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IlocTtrpec IIpodeccroHanbHBIN» OBIJIO M3BEIIEHO O BO3MOXKHOCTH
TaKUX IIOBPEXKIEHMIN.

OO01IecTBO C oTpaHUYEeHHOM 0TBeTCTBEHHOCTHIO «IlocTrpec IIpodeccuonansubili» (Postgres Professional)
CIelranibHO OTKa3hkIBAaeTCH IIPeNOCTaBIATh JIIOOBIE TapaHTHM, BKIIIOYas, HO He OTPaHUYUBASACH TOJIBKO
9TUMM TapaHTUSIMU: HeSABHBIE TapaHTUU IPUTOTHOCTU TOBapa WU HNPUTOTHOCTU [OJIS9 OTOEIbHOU Iesu.
ITporpammuoe obecneuenue «CYB]I Postgres Pro» Bo Bcex BepcHUSX H/UIM OOKyMeHTalUus K HeMy
IPEeNOCTaBJIIETCA Ha OCHOBE IIPUHITUIIA «KaK €CTh», U 0O0IIeCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO
«ITocTrpec INpodeccruoHanbHLIN» He 00s13aHO ITPENOCTABIIATL COITPOBOXKAEHNE, ITOANEPXKKY, OOHOBJIEHHUS,
pacmmpeHus UIU U3MeHEeHUd.

I71s1 pacpocTpaHEeHUs 3TOM OOKYMEHTAIIUM UK €€ YacTed TpeOyeTcs sSBHOE MUChMEHHOE pa3pelleHue
ot OO11ecTBa C OTPAHUYEHHON OTBETCTBEHHOCThIO «IlocTrpec ITpodeccruoHaTbHEIN ».

DoxkyMmeHTanus nporpaMmMHoro odoecneuenusi «<CYB]I Postgres Pro» Bo Bcex BepCHUsIX OCHOBaHa
Ha moKyMeHTanuu PostgreSQL, KoTopasi paCIpOCTPaHSETCsI IO CIeAyIoieH TUIIeH3HH:

PostgreSQL © 1996-2021 — PostgreSQL Global Development Group.
Postgres95 © 1994-5 — Perentnl yHUBepcuteTa Kanudopuuu.

HacTosiimuM paspelnaeTcs UCIONb30BaHMe, KONMUPOBaHUe, MOOUGUKAIINS M PACIIPOCTPaHeHUue HaHHOTO
IPOTPaMMHOI0 OOecCIleYyeHUsI M [OOKyMEHTAaIluu [OJis JIIOOBIX Iejied, OecmyiaTHO M 0e3 ITHCBMEHHOTO
paspelnenusi, IpyU YCIOBUK COXPAHEHUS BO BCEX KOIUIX MMPUBEOEHHOTO BEIIIE YBEIOMIIEHHUS 00 aBTOPCKUX
IIpaBax ¥ JMaHHOTO maparpada BMecTe C OByMs MIOCIIEOYIOININMH naparpadamMu.

YHUBEPCUTET KAJIUGOPHUU HU B KOEM MEPE HE HECET OTBETCTBEHHOCTHU 3A [IPSIMOY,
KOCBEHHBIM, HAMEPEHHBIM, CJIVYAMHBIUA UJIU CIIPOBOLIMPOBAHHBIM VIIEPE, B TOM
YUCJIE ITIOTEPAHHBIE [TPUBHIJIU, CBA3AHHBIN C UCIIOJIb30OBAHUEM 3TOI'O [IPOTPAMMHOI'O
OBECIIEYEHUA U EI'O NOKYMEHTAIIMM, OAXKE ECJIM VHUBEPCUTET KAJIUGOPHUU BHIJI
YBEIOMJIEH O BO3SMOXHOCTHU TAKOI'O VIIIEPEBA.

YHUBEPCUTET KAJIMOCOPHHUHN {ABHBIM OBPA3OM OTKA3BIBAETCH OT JIFOBBIX TAPAHTUH, B
JACTHOCTHU ITOOPABYMEBAEMbBIX 'APAHTHHY KOMMEPYECKOH! BbII'OIbI UJIW [TPUT'OOHOCTH
OJId KAKOH-JIMBEO HEJIW. HACTOAIIEE ITPOI'PAMMHOE OBECIIEYEHHUE ITPEOJOCTABIIAETCHA B



https://postgrespro.ru/docs/

BUIE «KAK ECTb», U YHUBEPCUTET KAJTU®POPHUU HE NAET HUKAKUX OBA3ATEJIBCTB IO ETO
OBCIJIIV2KUBAHHUIO, ITOOOEPKKE, OBHOBJIEHHWIO, YIIVIIIEHWIO NJIM MOOHUOHUKAILIVHN.

IOpupgnyeckoe yBegoMjiIeHHe 00 HCHIOIb30BaHUHU IIepeBoa JOKyMEHTalluu
ABTOpCcKue mTpaBa Ha nepeBon © 2015-2021 — IMoctrpec IIpodeccuoHanbHBIN.

JIroO6ble MOKYMEHTH W MaTepHalibl, U3JIOXKEHHbIE HAa PYCCKOM SI3BIKE H/UJIM IIePEBEIEHHBIE Ha PYCCKUM
SI3BIK, TIPEIHA3HAYEHBl UCKITIOUNTEIIFHO OJIS UCIIOTb30BaHUS B TUYHBIX U/UJIM HEKOMMEDPYECKUX IEJISIX.

He pmomyckaeTcs ucnonb3oBaHUe IepeBofa O JOKYMEeHTUPOBaHUS CTOPOHHUX IPOAYKTOB UIIX B COCTaBe
OOKyMeHTalluM K UHEIM IpoaykraM, 3a uckinwouenueM CYB]I PostgreSQL u CYEB]L PostgresPro Bo Bcex
BEPCUSX.

Hurie YCJIOBUA UCIIOJIB30BaHUA pYCCKOSI3BI‘-IHOﬁ BepCUHU NOKYMEHTalluU IMIPUBEOEHEI B I[Tonbe30BaTENBCKOM
COrJlIalllIeHUuMU.
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NpeoucnoBue

Ora KHHUTa SABIseTCS ObUIIMANIbHOM moKyMmeHTamnuen Postgres Pro Standard. Oma Obina HamucaHa
pa3paborunkamu Postgres Pro, coobmectBoMm PostgreSQL u mpyrumu moGpOBOBIIAMU ITapajiieIbHO
Cc pa3paboTkoi mporpaMMHOro mpomykTa PostgreSQL u Postgres Pro. B Hell OMmHCHIBAETCS BCS
(GyHKIITMOHAILHOCTE, KOTOPYIO odulIanbHO IIoOaepKUBaeT TeKyInasa Bepcus Postgres Pro.

YTo06B! TakoM O0sbinoi 00sEM nHGOpMaluu o Postgres Pro 6vi1 ygo6oBapuM, 9Ta KHUTA pa3gesieHa Ha
yacTtu. Kaxpgasa dyacTh npefHa3HauveHa ONpPeNeSIEHHON KaTerOpuu I0Ib30BaTesiel UK I0JIb30BaTENIM
Ha pa3HEIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

* Yacrts Il onuceiBaeT 136K SQL U ero cpemny, BKiIo4as THUIIH JaHHBIX U QYHKIIUH, a TaKXkKe
OIITMMU3AIUI0 IPOM3BOOUTEILHOCTY Ha YPOBHE II0JIb30BaTeiel. 9To OydeT I10J1e3HO IPOYUTaTh
BCeM noyb30BaTensaM Postgres Pro.

e Yacrts III onucHIBaeT YCTAaHOBKY U afMUHUCTPUPOBaHUE cepBepa. JTa JYacTh OYIOeT Ioje3Ha BCEM,
KTO UCHONb3yeT cepBep Postgres Pro nns caMeIx pa3HBIX LeIeu.

e Yacts IV onuchIBaeT IporpaMMHBIe HHTEeP@EHCH oI KIIHeHTCKUX IIpuiIoxeHui Postgres Pro.

¢ Yacts V nmpegHa3HaveHa O 001ee ONBITHLIX II0JTh30BaTesIel U COIMePKUT CBeOeHUs O
BO3MOZKHOCTSIX PaCIIUPEHUs cepBepa. ITa 4acTh BKIIIOYAEeT TEMEI, IOCBSAIIEHHBIe, B YaCTHOCTH,
[10JIb30BATEJILCKUM TUIIaM OaHHBIX U PYHKIUSM.

* YacTts VI cogepKUT CIpaBOYHYI0 nHpopMarmio o komavaax SQL, a TakKe KJIMEHTCKUX U CEPBEPHBIX
mporpaMMax. ITa 9acTh JOMOMHAET Opyrue nHbopMalurel, CTPYKTYyPUPOBAaHHOM 10 KOMaHOaM U
mporpaMMaM.

e Yacts VII comepuT pa3HooOpasHy0 WHGOPMAIIHIO, II0JIe3HYI0 Oy pa3dpaboTunkoB Postgres Pro.

1. Yto Takoe Postgres Pro Standard?

Postgres Pro Standard — 2T0 06BbEKTHO-pEISIIIMOHHAS CUCTEMA yapaBiieHus 6asamu maHHbx (OPCYB,
ORDBMS), pa3paboTtannasi Postgres Professional B pamkax mpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOM Ha (aKyIbTeTE
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosBHUiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mosgHee.

Postgres Pro Standard, kak u PostgreSQL nogmepkuBaeT O0IbINYIO YacTh cTaHgapTa SQL u npepnaraer
MHOXKECTBO COBPEMEHHBIX QYHKIINM:

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

Kpome Toro, mombp3oBaTenm MOTYT BCAdeCKU pacmmparhk Postgres Pro, Tak ke kak u PostgreSQL,
HalpuMep, co3gaBasi CBOU

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemocTaBnsieT HaumboJjiee aKTyalbHYIO Bepcuio PostgreSQL ¢ OOHOTHUTETBHBIMHA
U3MEHEeHUIMHU U PaCIIUPeHusSIMHU. JTOT NPOOYKT BKJII0OYAeT BCe HOBBEIE BO3MOXKHOCTH, pealu30BaHHEIE
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koMmmanuen Postgres Professional, a Takke cTopoHHME mopaboOTKU, KOTOPHIE YK€ MPHUHSTEL COOOIIECTBOM
PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, momb3oBaTenu Postgres Pro
Standard nmony4aloT paHHUN OOCTYII K Ba’KHEIM HOBOBBENEHUSAM U UCIIPABIIEHUIM.

IIpumMeuyanue

Postgres Pro Standard mnpepocTaBnseTcss IO CJenyolllei nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeIbHO 03HAKOMBTECH C YCJIIOBUSIMU JIMIEH3UM, NIPEXOEe YeM
3arpyzxarth 4 Ucnonab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnudaroT oT PostgreSQL cnenyroiue yCoOBepIIeHCTBOBAHMUA:

YnydmeHHBIN MeXaHMU3M IIPOBEPKU OJIOKMPOBOK, He OKa3bIBalOUIMM OTPUIlAaTEILHOIO BIUSHUSA Ha
IPOU3BOOUTEIBHOCTD.

YBenuueHHas CKOPOCTh U 93(pGHEKTUBHOCTS IIJIAHUPOBAHUSA OJI PA3IUYHEIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE NTOTpebIeHne TaMsATU TpU 00paboTKe CJIOKHEBIX 3alIPOCOB CO MHOXKECTBOM TabJIUII.
[lobGaBneHMe BpeMeHU NJIaHUPOBaHUA B UHGOpPMAIINIo, BEIBOOAUMYIO MoayaeM auto explain.
Bo3MoXkHOCTE 3aMeHHI HyJleBoro 6alita 3amaHHbIM ASCII-cMMBOJIOM IIpY 3arpy3Ke JaHHBIX C
IIOMOIIIbI0 KOMaHAkl COPY FROM. (CM. onmucanue napaMeTrpa nul byte replacement on import.)
Hcnonb3opanue ICU Ha Bcex miaThopMax C LeIbio 00ecIevuTsb n1aTGpopMOHEe3aBUCUMYIO
COPTHUPOBKY [OJI pa3/IMYHEIX JIoKasel. [1o yMondyaHuMio IpoBarep IIpaBUjl COPTUPOBKHU icu
3aerCTByeTCs [OJI BCEX JIOKaJied, 3a UCKIoYeHueM C u POSIX. (CMm. ITogpaspen 22.2.2.)
Peanuszanus mexanusma PTRACK, mo3Bonsromiero nporpaMmme pg probackup orciexuBaTts
U3MEHEHUS CTPaHUIl IIPU CO30aHUM MHKPEMEHTAIbHEIX PE3€PBHBIX KOIIUH.

CornacoBaHHOE YTeHUE Ha BeJOMEIX cepBepax. (Cm. WAITLSN.)

IMopgpmepxKa YTeHUS YyTUIUTOU pg controldata ¢aitnoB pg_control OT IPeObIAYIINX BEPCUU
PostgreSQL.

ITpoBepKa COBMECTUMOCTH KJlacTepa, II03BOJIAIONas ONPeNesIiuTh, COBMEeCTUMa JIU TeKyInas
Bepcus Postgres Pro c onpenenéHHLIM KIIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpHl BIUSIOT Ha
COBMECTHUMOCTE, He 3anyckas cepsep. (CM. onrcaHue apaMeTpoB -z/-Z B postgres.)
Bo3MOXKHOCTE U3MEHEHUS [IapaMeTpPOB primary_conninfo, restore_command ¥ primary_slot_name
Oe3 mmepes3anycka cepsepa.

VnyumeHus pefakTUpPOBaHUS B KOMaHIHOM CTpoKe ¢ ucnonb3oBanueM WinEditLine B Bepcuu psql
miss Windows, B TOM 4uCJie TTofepKKa aBTOOIIOIHEHNE B KOHCOJM PSl 1 m3MeHeHre KOIMPOBKYU
psql no ymomuauuto Ha UTF-8.

YaubunupoBanHasa CTPYKTypa ITaKeTOB OBOUYHBIX (aiiioB OJI BCeX AUCTPUOyTUBOB Linux,
yIpoIamiias MUTPaluio MeXKOy HUMU U [I03BOJISIOIas YCTaHABINBATh HECKOJIBKO Pa3JIMYHBIX
nponykToB Ha 0a3e PostgreSQL coBMmecTHO 6e3 Kakux-nubo KoHGIuKToB. (CM. I'maBy 16.)

Postgres Pro Standard Takzke BK/IIOYaeT CIeOyIOlLINe OOIOHUTEIbHbIE MOIYIIN:

Mopyne dump stat, mO3BOISAIONIUY COXPAHATh CTaTUCTUKY HaHHBIX IPU PE3€PBHOM KOIIMPOBAHUM U
BOCCTaHOBJIEHUH.

Mopyns fasttrun, KOTOphIN IIPegOoCTaBIsIeT TPaH3aKIIMOHHO-HEOE30MMacHy0 GYHKIUIO IJId YCeYEeHU
BpeMeHHBIX TabJull, 4TO IpefoTBpalllaeT pa3pacTaHue KaTajora pg_class.

Mopyns fulleq, mpemocTaBaAOIINY JOTOMHUTEILHBIM OIEPaTOP PaBEeHCTBA AJIST COBMECTUMOCTH C
Microsoft SQL Server.

Mogpyne hunspell-dict, npegocTaBnsomui CioBapy oIl psifa sI3BIKOB.

Mogynb jsquery, peanu3yiomui cueluanbHbIN A3BIK 3alIPOCOB A1 3(PpHEeKTUBHOTO ITOUCKA I10
WHOEKCY B CTPYKTYPUPOBaHHBIX JaHHBIX JSONB.

Cny>x06a MOHUTOPUHTAa Mamonsu, UCIIOJIHEeHHas B BuAe areHTa Zabbix.

Mogyne mchar, mpenocTaBASIONINY OOTIOJIHUTEIbHEIN TUII JAaHHBIX OJIS COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogynb online analyze, mpuBHOCSIINY Habop QYHKINI, KOTOPLle HEMEIJIEHHO OOHOBIISIOT
CTaATHUCTUKY B I1eJIeBHIX TaOIUIIaxX OCJie onepanuii INSERT, UPDATE, DELETE MM SELECT INTO B HUX.
IIyn coepmaeHu pgbouncer.

Mogyns pg pathman npefocTaBnsgeT ONTUMU3NPOBAHHBIN MeXaHU3M CEeKLIMOHUPOBAHUS, a TaKXKe
GYyHKIUM 071 CO3[aHUsA U yIIpaBlieHusa ceKuusaMu. Haunnas ¢ Postgres Pro 12, ucnosnbs3oBaTh
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pg pathman He pekoMmeHnyetcs. [IpuMeHSAiTe BMECTO HET'O peaJIn30BaHHOE B BAHUIBHOU BePCUH
OeKJlapaTUBHOE CEKIIMOHUPOBaHUe, onucaHHoe B Pasmene 5.11.

* pg probackup — MeHeqXKep pe3epPBHOT0 KOTUPOBAHUS U BOCCTAHOBJIEHUS.

* Vrunuta pgpro controldata, moka3rsIiBaroIlas yIIrpaBJIsoIlyio nHpoOpMaIno Kiaacrtepa B
PostgreSQL/Postgres Pro u mapamMeTpsl COBMECTUMOCTH KJlaCTepa U/UJIM cepBepa.

* Pacmmpenue pgpro pwr, MO3BOJILIONIEe IOIyYaTh OTYETHI 110 HAarpy3Ke, IOJIe3HbIE OIS BEIIBIIEHUSI
Haubolliee PeCypCoEMKUX olepalnui B 6a3e JaHHBIX.

* Pacmmpenue pgpro stats, KoTopoe He TOJIBKO COOMPAEeT CTaTUCTUKY BHIIONIHeHUSA SQL-omepaTopos,
HO U IOJICUUTHIBAET CTaTUCTUKY COOBITUM OXKUOQHUS.

* Mopgyne pg query state, maiomimii BO3MOKHOCTD Y3HaBaTh TEKYIee COCTOSHUE BHIITOTHEHUS
3aMIpoCcoB B 0OCITyKMBAIOIIEM IIPOIIECCE.

* Vrunura pg repack mis peopraHusanuu TabIuII.

* Mopgynb pg tsparser — ajgbTepHATUBHHINM aHAIN3aTOP TEKCTOBOTO IIOMCKA.

* Mopgynb pg variables, mpemoctaBnsomui GYHKIMY Uit PaboTH C IEPEMEHHBIMU Pa3JIMYHBIX THUITIOB.

* Mopyns plantuner, go6aBisaomIui MTOANEPKKY YKa3aHUHN OJIs IJIaHUPOBIINKA, ITOTKITI0OYAIOMINX UITH
OTKJII0YAIOIIUX OIpefel€HHEIEe UHAEKCH IIPU BEIIOJTHEHUU 3alIpoca.

e Mogyns shared ispell, mO3BOIAIONINE pa3MeCTUTh CIOBAPH B OOIIEH MaMsITH.

e Mopgynb sr plan, mO3BOJISAIONINIM COXPAHATH U BOCCTAHABIMBATh IIJIaHBI 3alPOCOB.

Brinycku Postgres Pro Standard cnepnyioT 3a BeimyckaMmu PostgreSQL, X0TsI MHOTa MOTYT BBIITYCKaThCS
yamre. Cxema BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha CXxeMe BEPCUOHMPOBAHUS
PostgreSQL u BKIIO4YaeT OOIOIHUTEIILHYIO TUGPY.

3. KpaTtkaa uctopusa PostgreSQL

OOBEKTHO-PENSIIIMOHHAS CHUCTEMa YIpPaBileHus 0Oa3aMu HAHHBEIX, MMeHyeMas ceromHs PostgreSQL,
npouzouuia ot nakera POSTGRES, manucanuoro B Bepknu, KanudopHuiickom yHuBepcurere. Ilocie
IOBYX mecstunetui padpabotku PostgreSQL ctan camoit pa3suToit CYB]l ¢ OTKPHITHIM MCXOIHBIM KOOOM.

3.1. NMNpoekT POSTGRES B bepknu

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiiknom CToyHOpeHKepoM, CIOHCHPOBAIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YopasneHne BOeHHEIX ucciaemoBauuii (ARO), HarmoHambHEIH
Hayunwit ®onpg (NSF) u kommanusi ESL, Inc. Peanuzauusi POSTGRES Hauamace B 1986 T.
IlepBoHavambHBEIE KOHIIEIIIINK CHCTEMEI OBIIM IIPEICTaBIeHbl B JOKyMeHTe ston86, a omucaHue mepBOM
MOMeJIH JaHHHIX OSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBuI Torma ObII ITpeacTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHe[Xepa XpaHuIuIna OblJIu pachnucaHbl B ston87h.

C tex mop POSTGRES mpoimés HeCcKOIbKO 3TAlloB pa3BUTHA. [IlepBas «memMoBepcus» 3apaboTana B 1987
U Onlma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcus 1, onmucanHass B ston90a, Oblnma
BEIIYIII€HA AJ19 HECKOJIBKUX BHEIIHUX I10JIb30BaTeien B nioHe 1989. B oTBeT Ha KPUTUKY IIEPBOY CUCTEMBI
mpaBun (ston89), ona Ovlna mepemenana (ston90b), u B Bepcuu 2, BeIOyIlleHHOUN B mioHe 1990, Onlma
yKe HOBas cucTeMa npasui. B 1991 Brimiia Bepcusa 3, B KOTOPOU IOSBUJIACH ITOAAEPIKKaA Pa3/IMYHEBIX
MeHeIXKepoB XpaHUJUIA, YIyYIIeHHBINM MCIIOJIHUTENL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnenyiomue BeITycKu m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIE€HHBI Ha YyIydIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES nipuMeHSICS OJIs pealn3aliiid MHOXKeCTBa HCCIeO0oBaTEeIbCKUX U IPON3BOACTBEHHEBIX 3a1ay.
B wmx uywmcme: cucrtema aHanu3a (UHAHCOBBIX [AHHHIX, HAKeT MOHUTOPHWHIa PabOTHl pPEaKTUBHHIX
mBuraTesnel, 6a3a ODaHHBIX HAOMIOOEHWM 3a acTepoumaMu, 0a3a HaHHBIX MEOUITMHCKOW MHGOpPMAIINH,
HECKOJIbKO Teorpaduueckux wuHopmamuoHHEX cucteM. POSTGRES TakkKe HCIIONB30BAJICS [IJIs
o0ydyeHHUsT B HECKONbKUX yHHBepcureTax. Hakonen, kommanus Illustra Information Technologies
(rmo3ke craBIIasl 4acThio Informix, KoTopasi ceyac IpuHanjexxuT [BM) BOCIIOIb30BajllaCk KOIOM U
Halljla eMy KoMMepdeckoe npuMeHeHue. B KoHie 1992 POSTGRES cran ocHoBHOU CYB]l Hay4HOTO
BBEIYHCIIUTEJILHOTO IpoeKTa Sequoia 2000.

B 1993 uwmcio BHEIIHUX MOJIb30BaTeNeld yaBowsoch. CTajo OYEeBUOHO, YTO OOCHyXWBaHHE KOoma U
noffepXKa 3aHMMaeT CIIHIIKOM MHOTI'O BpeMeHH, U er0o He XBaTaeT Ha HCCIeNoBaHUuA. 119 CHUXKEHUS
aToi Harpy3ku npoekT POSTGRES B Bepknu 01 odpuIlaabHO 3aKPHIT Ha Bepcuu 4.2.
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3.2. Postgres95

3

B 1994 9uppu 10 u Oxonnmu Yen mob6aBunu B POSTGRES uuTepnperaTop si3bika SQL. Yke ¢ HOBEIM
uMeHeM Postgres95 Ovl1 omyOnuKOBaH B MIHTepHeTe M Hadall CBOM IIyTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBEITEIM UCXOOHBEIM KOLOM.

Kop Postgres95 6wi1 mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymenbimuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepuo Ha 30-50% OrvicTpee POSTGRES Bepcum 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HUCTIPaBJIEHUS OIIMOOK, IIPOU3OIIIN CIIEAYIOIINe U3MEHEHUS:

* Ha cmeny a3wiky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHas
oubnuoTeka libpg yHacnemosama cBo€ ums oT PostQUEL.) ITog3anpock! He moagmepKuBaauch g0
BeIxoma PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBLIIO MMUTHUPOBATEL B Postgres95 ¢ momoIibo
mob30oBaTebCKUX pyHKIMM SQL. BB 3aHOBO peaiMn30BaHH arperaTHble QyHKIMU. Takke
[IOSIBUJIACh TOAJEPXKKa IPenjIoXKeHus1 GROUP BY.

e [ng nHTepaKTUBHEIX SQL-3ampocoB Oniya pa3paboTaHa HOBas IIporpamMma (psql), KoTopas
ucnonb3oBasia GNU Readline. Ctapas mporpaMMa monitor cTtana He HyXKHa.

* TlosBunack HOBas KIUEHTCKasd OubmuoTera libpgtcl gis nomaepkku Tcl-knueHToB. [Tpumep
0007104KH, pgtclsh, IPeACTaBIIsAii HOBble KOMaHaw Tcl mis B3auMopgericTBus nporpamMum Tcl ¢
cepBepoM Postgres95s.

* Bwin ycoBepieHCTBOBaH uHTEepdeNc s paboTel ¢ 6onbmuMu 00beKTamMu. EQUHCTBEHHBIM
MEXaHW3MOM XPaHEHUS TaKUX JaHHBIX CTAJIM UHBEPCUOHHBIE 00BEKTH. (MHBEpCHOHHAS (daiinoBast
cuctema Obla ymajeHa.)

* VpamneHa cucTteMa IIPaBUJI Ha YPOBHE 3K3EMIIJIAPOB; Iepe3alluChIBalOIIe IIPaBujla COXPaHUIINCh.

¢ C HCXOOHBIM KOJOM CTalIM PACIpPOCTPAHSATLCSA KpaTKHe ONMMCAaHUS BO3MOXKHOCTENM CTaHOapTHOI'O
SQL, a Takxe camoro Postgres95.

e Ins coopku ucnomb3oBancss GNU make (BMmecto BSD make). KpoMme TOro, cTamo BO3MOXKHO
ckoMnunupoBaThk Postgres95 ¢ HemogudunupoBauHoi Bepcruedt GCC (61110 BCIpaBIEHO
BLIDABHUBAHUE MAHHBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO UM «Postgres95» He BHIAEPXKUT HUCHILITaHHE BpeMeHeM. MbI BeIOpanu
HOBoe uMs, PostgreSQL, oTpaxkaloiiee cBsI3b MexXny opuruHanbHeIM POSTGRES u 6omee mo3gHUMU
BepcusaMmu ¢ nogmepxkkou SQL. B To ke BpeMs, MBI IPOLOJIZKUIIN HyMepaluoo Bepcull ¢ 6.0, BEpHYBIINCH
K IIOC/IefoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

Muorue npoponxaioT Ha3bBaTh PostgreSQL mmeHeM «Postgres» (Temeph yXKe peOko 3arjiaBHLIMHU
OykBaMm) II0 TPAmUIIMM WU OJIS OPOCTOTH. JOTO Ha3BaHWe 3aKPeNHuIoCh KaK IICEBIOHUM WU
HedopManbHOE 0003HAYEHHE.

B npouecce paspabotku Postgres95 oCHOBHBIMM 3ajadaMM OBIJIM IOMCK U MOHMMaHUE CYIeCTBYIOIINX
npob6iem B cepBepHoM Kome. C mepexogoM K PostgreSQL akIleHTHI CMECTHIINCh K peanu3alluid HOBBIX
byHKIUE 1 BO3MOXKHOCTEN, XOTS paboTa IPOA0JIKAETCS BO BCEX HAlpaBJIEHUAX.

4. CornaweHus

Crnenyroliye CorjIallleHusi KCIO0JIb3YIOTCS B OIIMCAHMUSIX KOMAHI: KBaJpaTHEIe CKOOKY ([ ¥ ]) 0003HAUAIOT
HeoOsi3aTenbHbIe YacTu. (B omucaHuu KoMaHM Tcl BMECTO HUX MCIIONIL3YIOTCS 3HAKHU BoIpoca (?), Kak
npuHATO B Tcl.) ®urypHbie cKOOKM ({ M }) ¥ BepTHUKalbHasd 4YepTa (|) 06003HaA4aT BEHIOOP OOHOIO U3
IpenIoKEeHHBIX BapUaHTOB. MHOTOTOYME (. . .) O3HA4YaeT, YTO IPEOBIOYIINY 3JIEMEeHT MOKHO IIOBTOPUTS.

Wnorma pmns sicHocTu KoMmaHOel SQL mpenBapsioTcs NpUrialieHWeM =>, a KOMaHOH O0O0JIOUKU —
IIpUrialIeHueM S.

IMog ad0muHucmpamopoMm 3mech OOBIYHO ITOHMMAETCST YeJIOBEK, OTBETCTBEHHBIM 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejlaeT WUCIIOIb30BaTh JII000MH
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KOMIIOHEHT CHUCTEMBI Postgres Pro. 3tu pommu He CciiegyeT BOCIIDUHUMATh CIIMIIKOM Y3KO, TdK KadK B 9TOM
KHUTI'€ HET OHpeJ:[eJ'IéHHI)IX JIOHYU.IGHI/Iﬁ OTHOCHUTEJIBHO ITponenyp CUCTEMHOTO afMUHHUCTPHUPOBAHUA.

5. Kak npaBusabHO cooOwmnTtb 00 oLLMOKe

Ecnu B HatiméTe ommbKy B Postgres Pro, matiTe HaM 3HATh O Hel. birarogaps BamieMy oT4é€Ty 00 orrubke,
Postgres Pro crtanHet emé 0ojiee HamEXXHBIM, Bedb aXKe IIPX CaMOM BBICOKOM KadeCTBe Koda HeIb3s
TapaHTUPOBATh, YTO KaXKAbIM O/I0K U Kaxpaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPHU JTI0OBIX
006CTOSTENIHLCTBAX.

Cnenyrolye IpenioXKeHus IPU3BaHL IOMOYb BaM B COCTABJIEHHH OTYETA 00 oIrubKe, KOTOPBIM MOXKHO
OymeT o6paboTath 3 GHEeKTUBHO. MEI He TpebyeM UX HEYKOCHUTEJIbHOT'O BBEITIOJTHEHU S, HO BCE XKe JIydliie
cienoBaTh UM i obuiero 6ara.

5.1. AvarHocTuka owmobokK

Ipexxme uem cooOmiaThk 00 oOImuOKe, ITOXKaAIyHWCTa, IMPOYHTANTE M IEepedYuTaiTe MOKYMEHTAIUIO0 U
ybGeOuTech, YTO BOOOIIIe BO3MOXKHO ClIe/IaTh TO, YTO BE XOTUTe. ECIM U3 MOKyMeHTAaIluu HesICHO, MOXKHO
9TO CHeslaTh WX HEeT, MoXanyhcTa, coobmuTe u 00 9ToM (Torma 3TO oImOKa B MOKyMeHTaluu). Eciau
BBISICHSIETCSI, YTO IIpOTrpaMMa fiejlaeT YTO-TO He TaK, KaK HalKWCaHO B JOKYMEHTAIIWH, 9TO TOXKe OInOKa.
BoT nuih HEKOTOPhIE TPUMEPEI BO3MOXKHEIX OITHOO0K:

e IIporpamMma 3aBepIIaeTcCsl C aBAPUUHBEIM CUTHAJIOM MIK co0bOIeHneM 00 ommnbKe oneparnoHHON
CHCTEMBI, YKa3kIBaWIIed Ha pobiemMy B mporpamme. (B KauyecTBe KOHTPIPUMEPA MOXKHO IIPUBECTH
coobienne «HeT MecTa Ha IUCKe» — 3Ty MPOOIEMY BB JOJIKHEI PEIIUTH CAMHU.)

* HporpaMMa BI:IJIaéT HeraBI/IHBHbeI pe3ybTaT OJisd JII0OBIX BBOOUMBIX NAaHHBIX.
° HporpaMma OTKA3bIBAETCA IMIPUHUMATE OOIIYCTHUMEIE (COI‘HaCHO JIOKYMeHTaL[I/II/I) OaHHEIE.

» IIporpaMma mpuHMMAET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe NN TPEenyNpPeRIEHUS.
Ho nmomHMTE: TO, YTO BB CYUTAETE HEOOMYCTUMBIM, MBI MOJKEM CUUTATH TPUEMIIEMEIM
pacIIupeHueM UM COBMECTUMBIM C IIPUHSTOU MIPAKTUKOM.

* He ymaétcs ycTaHOBUTH Postgres Pro Ha moggepKuBaeMoi minaT@opMe, BBITIOTHSI ST
COOTBETCTBYIOIIINE UHCTPYKITHH.

3pech Iof «IIPOrpaMMoOM» MoApa3yMeBaeTCs IPOU3BOJILHEIN UCIIOIHIEMEIN (aiisi, a He UCKIIIOYUTEIbHO
CepBEPHEIN IIPOIIeCC.

MennenHas paboTa MM BBICOKAs 3arpy3Ka PeCcypcoB — 3TO He 006s3aTenbHO ommbKa. Takke MOXKeET
He OBITHL OIMMOKON KaKoe-TO HeCOOTBETCTBHE cTaHmapTy SQL, eciu TONMBKO SBHO He HOeKIapupyeTcs
COOTBETCTBHE B MAHHOM aCIIeKTe.

5.2. Yt0 coobwaThb

Coo6miass o mpobneMe, ImocTapalTech M3JIOKUTH Bce (akTh. B Kaxkpmom otuéTe 00 omubke crienyer
yKa3aTk:

e TouHYIO IIOCJIEOBATENLHOCTD AeUCTBUY [JIs1 BOCIIPOU3BENEHUS NPOOIeMbl, Ha4WHasi C 3anycKa
npozpammsl. OHA OOKHA OBITH CAMOOOCTATOYHOM; €CITH BHIBO] 3aBUCHUT OT JAHHBIX B TaOIUIIaX, TO
HEeOOCTAaTOYHO COOOIIUTEL OOUH IUIL SELECT, 6€3 mpedllecTBYIONIUX OIIePaTOPOB CREATE TABLE U
INSERT.

JIyamwuit popMaT TecTa mis mpobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO IepegaTsk mporpaMmme psql

u yBumets mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/ .psglrc Hu4Yero HeT.) CaMbIf IIPOCTOU
cr10co0 MONMYyYUTh TAaKOM (aiiyi — BHITPY3UTH 00bSABIEHUS TaOJINI U JaHHBIE, HEOOXOOMMEIE IS
CO3[aHUs IIOJIUTOHA, C TOMOIIBI0 pg dump, a 3aTeM mo6aBUTh ITPO6JIeMHBIN 3anpoc. [ToctapaiiTecs
COKPATUTh pa3Mep Balllero TECTOBOI'O MPUMeEPa, XOTS 9TO He abComoTHO HeoOxomumo. Ecinu omubka
BOCIPOM3BOOMUTCS, MBI HaWiAEM €€ B 1I000M CITydae.

Ecnu Bamie IpunoKeHUe UCIONIb3yeT KaKOU-TO APYTroX KINeHTCKUH nuTepdetic, Hanpumep PHP,
MMOKaJIyUCTa, MOMBITalTECh CBECTH OIIMOKY K ITPOGJIEMHBIM 3aIIpOCaM.
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° PesyanaT, KOTOpI:IfI BEI IIOJTy4Ya€eTe. Ecnu ecthb COO6I.T.[eHI/Ie 006 OH.II/IGKG, IoKaxurte ero. Ecnu
IIporpaMMa 3aBepHiaeTcda omrnbKOoM OHepaHI/IOHHOfI CHUCTEMEHI, COO6H.[I/ITe o Heul. Unu ecnmu HU4Yero He
IIPOUCXOOUT, OTPA3UTE 3TO. IDaxxe ecnu B pe3yJibTaTe Balllero TeCTa IIPOUCXOOUT cboi IIPOTrPpaMMEBI
HUIJIA 9TO-TO OYE€BHUOHOE, MBI MO2KE€M HeE Ha6HIOJIaTI> 3TOTO0 'y cebs. Hpome BCEero 6y11€T CKOITUPOBAThb
TEKCT C TepMHUHAJIa, €CJIK 3TO BO3MO2KHO.

IIpumMeyanue

Ecnu BBl ynoMuHaeTte coobiienne 06 ommbKe, IoXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOH
dopme. Hanpumep, B psql, [ 3TOro cHaudasla BEIIIOTHUTE \set VERBOSITY verbose.

Ecnu BB muTHPYyETE COOOIIEHUS U3 KypHaa COOLITHI cepBepa, IIPHUCBONTE MapaMeTpy
BBIIIOJIHEHU log error verbosity 3HaueHNe verbose, YTOOBL KypHAaI ObLI Hanbomee
TOAPOOHEIM.

IIpumMeyaHnue

B cnyuae daTanpHBIX OmIHG0OK COOOIIeHNEe Ha CTOPOHE KJIIMeHTa MOXKEeT He CoOepzKaTh BCIO
HeoOxomuMyto nHpopmanuio. [ToxkanyicTa, TakXKe H3yIUTe XKypHAall cepBepa 0a3 maHHBIX.

e OueHb BaXHO OTMETUTh, KAKOM Pe3yJIbTaT BH 0XKUIAIM HOIy4uTh. [loxkKamnylicTa, IPUBOIUTE
0KUIaeMEIi Pe3yJbTaT, eCIU 3TO YMECTHO.

* Bce mapaMeTphl KOMaHOHOM CTPOKHY M OAPYyTrHe ITapaMeTpPHl 3allyCcKa, BKII0Yasi BCe CBSI3aHHEIE
rmepeMeHHbIe OKPYKEeHHUSI UJTu (albl KOHPUTYpPaLluK, KOTOPBIE BHI U3MEHSIJIH.

e Bcé€, 4uTo BH fieJlajii He TaK, KaK HalluCaHo B WHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuro Postgres Pro. YToO®! BEIICHUTH BEPCHUIO CEPBEPA, K KOTOPOMY BHI IIOAKITIOYEHEBI, MOIKHO

BEIIIOJIHUTH KOMaHAy SELECT pgpro_version () ;. BOJIBIIMHCTBO UCIONIHAEMEIX IIPOrPAaMM TaKXKe
IOAOEepP>KUBAIOT IapaMeTp ——version; KAK MUHUMYM OOJIZKHO pa6OTaTL postgres —--version H®
psgl —--version.

e CsepmeHus o miatdopMe, BKIOYasA Ha3BaHWe U BEPCHIO siapa, 6ubnuoteku C, XapaKTepPUCTUKH
IIpolieccopa, HaMsaTH U T. .

3. Kypa coobwiaTtb

B obmiem ciydae mochiaTh coobireHus 06 ommrbkax CIemyeT 0 agpecy <bugs@postgrespro.ru>. ME
MIPOCHUM Bac HANKCaTh MHPOPMATHUBHYIO TEMY IIHChMa, BO3SMOXKHO BKJIIOYHB B HEE YaCTh COOOIIEeHHUs 00
ommbke.

He otmpaBnsiiTe oT4é€Tthl 00 ommbKax, crmemudUUYHBEIX mjias Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mnmommepxuBaeTcsi cooOirecTBoM PostgreSQL. OpmHako BEHI
MOZKeTe coo0IIaTh M0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.

Iaxke ecnu Bama omubKa He CBsizaHa C ocobeHHocTsaMHU Postgres Pro, He mocwuialiTe cooOIIeHHS
B CIIMCKM PACCHIIKH [OJIsT IIOJIb30BaTesiel, HampuMep B <pgsqgl-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. OTU PACCHIJIKM IIpedHa3Ha4YeHBI [JII OTBETOB HA BOIPOCHI
TIOJTb30BaTEJIeH, ¥ UX MOOMUCUYHUKN OOBIYHO He XOTST ITOIy4aTh coolIieHus o6 omubKax, 60jiee TOro, OHU
BPSM JIM UCHPABAT UX.

Takxe, oXKaJlyucTa, He OTIIPaBJIUTE OTYETHI 00 ommbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIMCOK IIpegHa3Ha4YeH Os oO0CyKOeHUs pa3paboTKu
PostgreSQL, u 6ymeT mnyuille, ecinu cooOueHus 00 omubkax OyOyT CYLIIECTBOBAThH OTHEJIbHO. MEI
nmepeHecéM oOCyzKIeHHe Balel OmMMOKH B pgsqgl-hackers, ecliu CBsi3aHHasi ¢ PostgreSQL mpobGiema
moTpebyeT OOMOTHUTEIBHOTO PACCMOTPEHMS.

xXxVii



HYacTtb |. BBenpeHue

Oobpo moxkanoBaTh Ha BcTpeuy c Postgres Pro. B cremyrommx riaBax BBl CMOXKeTe IIONIYYUTH 00Ilee
npencraByieHue o Postgres Pro, pensiuoHHBIX 6a3ax AaHHBIX U si3bIKe SQL, ecnu BB €Ill€ He 3HAaKOMBI
C 9TUMM TeMaMH. DTOT MaTepuas OyOeT MOHSATEH maXe TeM, KTO o0JlaflaeT TOJIbKO OOIIMMU 3HAaHUSIMU
0 KoMIIbIoTepax. HY OmBIT MporpaMMHUpPOBaHUS, HU HAaBLHIKU MCIONb30BaHUsa Unix-cucTteM He TpebyloTcs.
OcHOBHas IIeJib 3TOM YaCTH — IIO3HAKOMMUTH Bac Ha IIPaKTHUKE C KJIIIOYEBBIMU aCIIEKTaMU CHCTEMEIL Postgres
Pro, mo3atomMy 3aTparuBaeMble B Hell TeMHBI He OYOYT pacCMaTpPUBATLCI MaKCHUMaJIbHO I'JIyOOKO U ITOJTHO.

I[IpounTaB 3TO BBEOEHWE, Bb, BO3MOXKHO, 3ax0oTuTe mnepeutu K Yactu I, 4T0OB TONMy4YuTh OOmee
dbopmanuzoBanHoe 3HaHWe sf3biKa SQL, unmu K Yactu IV, mOCBAIMEHHON pa3paboTKe MPUTOXKEHUN OIS
Postgres Pro. st usyuenuss SQL MOKHO BOCIIOIb30BaTLCS HEMOHCTPAIIMOHHOM 0a30# MaHHBIX, OIMCAHHOM
B [Ipunoxennu K. Tem Xke, KTO yCTaHaBIUBaeT U aOIMUHUCTPUPYET CEPBEP CaMOCTOSATEJIPHO, CIemyeT
TakzXKe npouyutarts Jacts III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexxpe yeM BB CMOXKETe HCII0NIb30BaTh Postgres Pro, BBl KOHEYHO AOJIKHBI €r0 YCTAaHOBUTHL. OOHaKO
BO3MOXHO, 4TO Postgres Pro yxke ycTaHoBiIeH y Bac, NnuOO0 IIOTOMY YTO OH BKJIIOYEH B Ballly
OIlepaloHHYI0 CUCTEMY, TUO0 €ero YCTaHOBUJI CUCTEMHEIM amMUHMCTpPaTop. Ecnu 3TO Tak, o6paTtuTech
K ODOKyYMEHTAIIUU 10 ONlepaliOHHOM CHUCTEME UJIM K BallleMy afMHUHUCTPATOPY U y3HaWTe, KakK II0JIy4YUTh
poctyn K Postgres Pro.

Ecnu BH ycTaHaBnuBaeTe Postgres Pro Standard caMocTosiTENTbHO, BOCIIOIb3YUTECH MHCTPYKIIUAMU 110
yctaHnoBke (I'maBa 16), a 3aKOHYUB YCTAaHOBKY, BEPHUTECH K 3TOMY BBemeHU10. O6s13aTeJIbHO ITPOYUTalTe
¥ BBITIOJTHUTE YKa3aHUS 10 YCTaHOBKE COOTBETCTBYIOIINX IIEPEMEHHBIX OKPYXKEHU .

Ecnu Ball agMUHUCTPATOP BHIIIOJHUJI YCTAHOBKY He C IlapaMeTpaMM 10 YMOJI4YaHUIO, BaM MOXKeET
norpeboBaThCA NIPOJeNaTh HOIOIHUTENbHYI0 paboTy. HanpumMep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH
Ha yOaJIEHHOM KOMITBIOTEPE, BaM HYXKHO OyOeT yKa3aTh B IEPEMEHHON OKPYXKEHUS PGHOST MMS 3TOTO
KoMubioTepa. BeposiTHO, Tak:Ke NPUOETCS YCTAHOBUTDH IIEPEMEHHYI0 OKPYXKeHUs PGPORT. To ecTh, ecnu
BBl IEITAETECH 3allyCTUTH KJIIMEHTCKOe IIPUIOXKEeHNe M OHO cOo00IaeT, 4TO He MOXKeT IIOOKIIIOUYUTECS K
0a3e OaHHEBIX, BBl OOJIXKHBEI 00pPATUTHCS K BalleMy aIMUHHUCTPATOpy. Eciu 3TO BEH caMu, BaM ClenyeT
00paTUTHCA K HOKyMEeHTaluu U yOeoUuThCS B IPaBUJIbHOCTH HAaCTPOUKYU OKpy2KeHus. ECu BE He IOHANH,
0 YEM 37€eCh UIET Peub, IepelanTe K CleQyolleMy pa3gey.

1.2. OCHOBbI apXUTEKTYpPbI

IIpexpme yeM IPOJOJIKUTH, BBl HOJIXKHBEI Pa300paThCsi B OCHOBAX apXUTEKTYPHl cucteMul Postgres Pro.
CocTaBUB KapTUHY B3auMOOeuCTBUA dacTeu Postgres Pro, BEI CMOXKeTe JIydIlle HOHATH MaTepuall 9TOu
TJIaBHL.

T'oBOps TeXHUYECKHUM SI3BIKOM, Postgres Pro peann3oBaH B apXUTEeKType KIueHT-cepBep. Pabouwnii ceanc
Postgres Pro BKJto4aeT cieayioiiie B3auMOAeCTBYIONINE ITPOLECCH] (IIPOrpaMMHI):

e T'7aBHBIN CepPBEPHLIN IIPOLECC, YIIPaBsomni ¢gaiimamMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUST
KJIMEHTCKUX ITPUIOXKEHUN 1 BLITTOMHSIIONINY Pa3IuYHbIe 3allpPOChl KIMEHTOB K 6a3aM mHaHHBIX. JTa
nporpamMMa cepBepa B]l Ha3kIBaeTCs postgres.

* KimeHTCKOe MPUI0KEHNE TIOTb30BATENS, JKEeIalolllee BEMIOMHATh onlepauny B 6a3e JaHHBIX.
KnueHTCKHe NPUIIOKEHNUS MOT'YT OLITh OUeHb Pa3HOOOPa3HBEIMU: 9TO MOXKET OBITh TEKCTOBAS
YTUIINTA, TpadpuUYecKoe IPUIoKeHue, BeG-cepBep, UCIIONb3YIOMni 6a3y JaHHEIX OIS 0TOOpaKeHus
BeO-CTPAHUII, UITH CIIeIMaIU3UPOBAHHEIN HHCTPYMEHT Iyt obcinyxkuBauus BII. HekoTopkie
KIIHeHTCKHe ITPUIOKEeHUS IIOCTaBIISIOTCS B COCTaBe mucTpubyTuBa Postgres Pro, omHako
BGONBITMHCTBO CO3[AI0T CTOPOHHUE Pa3pabOTIYUKH.

Kak ¥ B Opyrux TUNIUYHEIX KJIMEHT-CEPBEPHEIX IIPUIIOXKEHUAX, KIIUEHT U CepBep MOI'YyT paclojaraTrbCs
Ha pa3HBIX KOMIbIOTepax. B aToMm cnydae oHU B3auMopeHcTBYIOT o ceTu TCP/IP. BaxxHo He 3a0vIBaTh
9TO U MOHUMATh, YTO (paiibl, OCTYIIHEIE HA KJIMEHTCKOM KOMITLIOTEPE, MOTYT OBITH HEOOCTYIIHEI (MU
OOCTYIIHBI TOJIBKO 10T OPYTUM UMeHeM) Ha KOMIIbIOTEpe-CepBepe.

CepBep Postgres Pro moxkeT oOCIyXWBaTh OJHOBPEMEHHO HECKOJIBKO IOOKITIOUEHUN KIHUEeHTOB. s
39TOT0 OH 3amyCKaeT («II0poXKaaeT») OTAEeIbHBIN ITPOLECC AJIT KaXKAoT0 MOAKII0YeHnA. MOXKHO CKa3aTh,
YTO KIHMEHT W CepPBEPHEBIN IIpoIllecCc OOINaloTCs, He 3aTparuBas TJIAaBHEIM IIPOIECC postgres. TakKuUM
006pa3oM, TJIaBHLIN CePBEPHLIN IIPOIleCcC Bcerga paboTaeT 1 0KHUAaeT MOOKITIOYEeHH S KITNEeHTOB, IIPUHUMAast
KOTOpHIE, OH OpraHMW3yeT B3aUMONEMCTBHE KJIMEHTa M OTHAEIbHOT'0 cepBepHOro mpoilecca. (KoHedyHO
BCE 3TO IIPOUCXOOUT HEe3aMeTHO [JIs II0JIb30BaTeJIsI, a 9Ta CXeMa pacCMaTpPUBAETCS 3OeCh TOJBKO OJIS
IIOHMMAHUS.)

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

ITepBoe, KaK MOXKHO IPOBEPHUTH, €CThb JIX Y BAaC OOCTYI K CepBepy 0a3 HAaHHBEIX, — 3TO IMOIBITATHLCSH
co3paTh 6a3y maHHBIX. PaboTtaromuii cepBep Postgres Pro moxeT ynpaBisaTh MHOXKECTBOM 0a3 HaHHBIX,
YTO MO3BOJISET CO3[aBaTh OTHEJIbHEIE Oa3bl JAHHBIX OJIS1 PA3HBIX TPOEKTOB U MOJIb30BaTEJIEH.

Bo3MoOKHO, Balll afMHHHCTPATOP yzKe co3man 0a3ly maHHBIX OJIsI Bac. B 3TOM ciy4Yae BEI MOXKeTe
MIPONYCTUTh 3TOT ITAIl ¥ MEPEUTH K CIIEeOyIOIeMy pa3merly.

It co3manus 6a3bl MaHHBIX, B 3TOM IIPUMepPe Ha3BaHHOM mydb, BEIIIOJTHUTE CIIEOYIOITYI0 KOMaH/Y:
$ createdb mydb

Ecnu BEI He YBUOIUTE HUKAKUX COO6I.T.I€HPIﬂ, 3HAQYUT ommepanud OBlTa BRITIOJTHEHA YCIIEITHO U ITPOOOJIZKEHN e
3TOro pa3aeiia MO2XKHO IIPOIIYCTUTS.

Ecnu BuI BUOUTE COOGH.[GHI/IG THUIIA:
createdb: command not found

3HauuT Postgres Pro He OFBII yCTaHOB/IEH IpPaBuiibHO. JIn60 OH He yCTaAHOBJIEH BOOOIIe, TuOO B OyTh
TIOMCKa KOMaHJ 000JIOYKM He BKIIIOUEH ero Kartasor. [lompoOyiTe BBI3BAaTh Ty Ke KOMaH[Y, yKa3aB
aOCOMIOTHRIN Ty Th:

$ /usr/local/pgsql/bin/createdb mydb

Y Bac aToT IIYTb MOXKET OBITh OPpyrum. CBSIZKUTECH C BalllUM AOIMUHHUCTPATOPOM HUJIN ITPOBEPHETE, KAK OBLIN
BEITIOJTHEHBI MHCTPYKIWU II0 YCTAaHOBKE, YTOORI HUCIIPABUTEL CUTYAllUIO.

EI.T.IG OOVH BO3MOXKHBINA OTBET:

createdb: He yImanocb HOIKIIUUTLCY K 6asze postgres:
He yIOaloCh IOIKNIOYUTLCYI kK cepBepy: No such file or directory
OH meHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET
coenuHeHus uepes Unix-coxer "/tmp/.s.PGSQL.5432"?

9To 03HAy4aeT, YTO cepBep He paboTaeT UK createdb He MOXKET K HeEMY IIOOKIIOUUTLCA. 1 B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU T10 YCTAaHOBKE UIU 00paTUTECh K afMUHUCTPATOPY.

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

createdb: He ymanochp HOOKIIOUUTLCH K 6Hasze postgres:
BAXHO: ponb "joe" He cymecTByeT

roe purypupyer Ballle UMsI II0Ib30BaTEeNSA. DTO T'OBOPUT O TOM, YTO aIMUHUCTPATOP HEe CO3hall yYETHYIO
3anuch Postgres Pro pmnsa Bac. (Yué€tHble 3amucu Postgres Pro oTnuyaioTcsa OT YYETHBIX 3amlucew
IOoIb30BaTeJIeN OIlepallMOHHOM cHUcTeMbl.) Ecim BB caMHu SIBJIS€TECh aJMHUHHCTPATOPOM, IPOYUTANTE
I'maBy 20, rOoe HammcaHO, KaK coO37aBaTh Y4YETHHIE 3amucu. [ns co3maHUsS HOBOTO IIOJIb30BATENS
BBl OOJIXKHHEI CTaTh IIOIb30BATEJIeM OIIEPAllMOHHOM CHCTEMBI, IIOJ MMeHEeM KOTOPOro OBII yCTaHOBJIEH
Postgres Pro (00b19HO 3TO postgres). TakzKe BO3MOZKHO, YTO BaM Ha3HAaYeHO UM OJIb30BaTels Postgres
Pro, He coBmaparomiee ¢ BammM uMeHeM B OC; B 9TOM cjiydae BaM HYXKHO $SBHO yKa3aTh Ballle UM
nonb3oBaTensa Postgres Pro, ucmonb3ys K04 —U UJIM YCTAaHOBUB IIePEMEHHYIO OKPYXKEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHas 3alKCh IIOJIL30BATEIsI, HO HET IIPaB Ha co3fmaHue 0a3bl JAaHHBIX, Bbl YBUOUTE
CcooOOIIeHHue:

createdb: cos3pmarb 6as3y HaHHBIX He yOaloCh:
OIIMEKA : HEeT IpaB Ha co3naHue 6asbl OaHHBIX

Co3maBaThk 0a3bl JaHHBIX pas3pelleHo0 He BceM Ionb3oBatensM. Eciu Postgres Pro oTka3biBaeTcs
co3maBaTh 0a3bl JMAHHBIX [JIsT Bac, 3HAYUT BaM HEOOXOOWMO COOTBETCTBYIOIIEE pa3pelneHue. B aTom
cnydae oOpaTUTECh K BallleMy afMHHHUCTPaToOpy. Ecnu BH ycTaHaBmuBanmu Postgres Pro camu, To mms
uenelﬁ 9TOT0 BBEJEHUS BBl OJIXKHBEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTeslsl, 3alyCKalolllero CepBeEp
BI.

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O
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BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTHIHTH IIPEOIonaraioT TaKoe HMS II0 YMOJYaHWIO, TaK YTO BHI CMOIXKETEe YIPOCTUTL BBOM
KoMmaHA. YToOwI co3gaTh 6a3y mJaHHHIX C TAKMM MMEHEeM, IIPOCTO BBEOHUTE:

$ createdb
Ecnu BBl OOMbBIlle HE XOTUTE HCHOJIL30BaATh Ballly 0a3y OaHHBIX, Bl MOXKeETe ymanuTh e€. Hampumep,

ecJu BHI BiIafiesnell (co3maTenb) 0a3kl JaHHBIX mydb, BBl MOXKETEe YHUYTOKUTD €€, BEIIOJIHUB CJIEAYIOIIYIO
KOMaHLYy:

$ dropdb mydb

(9ta koMaHOa He cuuTaeT uMeHeM BJl 0 yMOJTYaHUIO UMS TEKYIIETr0 II0JIb30BATEsI, BhI MOJIKHEI SIBHO
yKa3zaTh ero.) B pe3yneraTe 6ymyT GuU3NUECKH yaaneHbl Bce ¢Gaiiibl, CBsIi3aHHbIe C 6a30¥ JaHHBIX, M TakK
KaK OTMEHUTD 3TO AeHCTBUE HeIb3s, He BRHITIONHSANTE €ro, He IOOyMaB O ITOCJIEICTBUSIX.

Y3HaThk 0 KOMaHfax createdb ¥ dropdb 60JbIlle MOXKHO B ciipaBKe createdb u dropdb.

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

Co3pmaB 6a3y maHHBIX, BB MOXKeTe 00paTUThCS K HEM:

e 3amnycTuB TepMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO
HMHTEPaKTUBHO BBOOUTH, PEOaKTUPOBATh 1 BHIIIOJIHIATH KOMaHOLI SQL.

e Hcnomnb3ys cyllecTByiolre rpadrueckie MHCTPYMEHTEI, HanpuMep, pgAdmin unu opucHBIN
nakeT ¢ nogmepzkkoi ODBC unu JDBC, mo3BOJISIONINI CO3aBaTh U YIIPABISTL 0a30M HJaHHBIX. DTH
BO3MOKHOCTH 3[€Ch HEe pacCMaTpPHUBAIOTCS.

e HamwmcaB co6CTBEHHOE ITPUIIOKEHNE, UCIIONb3YsI OJUH U3 MHOXKECTBa HOCTYITHBIX SI3BIKOBBIX
uHTepdericos. [TogpobHee 3TO paccMaTpuBaeTcs B YacTu V.

Y1068 paboTaTh C IPUMEPAMH 3TOT'0 BBEIEHUSI, HAYHUTE C psqgl. [IOOKIIOYUTHCS C €ro MMOMOIIILI0 K 6a3e
MaHHBIX mydb MOXKHO, BBEIST KOMaH/Y:

$ psql mydb

Ecnu umsa 6Ga3bl JaHHBIX He yKa3aTh, OHa OyIeT BeIOpaHa II0 MMeHU NoJb3oBaTengs. O0 3TOM yxKe
paccka3bBaJIOCh B IPEIBIAyIIeM pa3fesie, IOCBAMIEHHOM KOMaHe createdb.

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (12.9.1)

Type "help" for help.

mydb=>

ITocnenusAs CTPOKA MOKET BHTJIAOETH U TaK:

mydb=#

YTo mokasblBaeT, UYTO BHl SBIISETECh CYIEpPIIOIb30BaTeieM, M TaK CKopee Bcero OymeT, €ClIH BH
ycTaHaBnIuBanu sk3eMmisip Postgres Pro camu. B aTom ciydyae Ha Bac He OyOyT PacIpOCTPaHSTHCS
HUKaKWe OTpPaHWYeHU OOCTYyIIa, HO OJIA Ilefiel JaHHOTO BBEJEHUS 9TO He BaiKHO.

Ecnu BB CTOMKHYJIUCH C TIPp0o6ieMaMu IIPU 3allyCKe psql, BEPHUTECH K IPebIAyIieMy pa3aeny. KoMmaHab
createdb M psgl HIOAKIIOYAIOTCS K CEepBepy OOMHAKOBO, TaK YTO €CIU IlepBasi paboTaeT, MOJIXKHA
paboTaTh u BTOpas.

INTocnepHss CTpOKa B BEIBOME psgl — 3TO NpHUIJallleHHe, KOTOPOe MOKAa3bIBaeT, YTO psqgl KAET BalIUX
KOMaH/ U BhI MOKeTe BBOAUTL SQL-3ampockl B pabouei cpefie psql. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT pgpro_version();

II0JIb30BaTeJIsA, 3allyCKalolllero Cepsep, U K TOMYy K€ 3TOT II0JIb30BaTeJIb BCerna UMeeT IIpaBa Ha COo3[aHue 6a3 maHHBIX. Y 4TOOBI MOOK/IIOYUTHCS C UMEHEM 3TOr0
II0JIb30BATEIISA Postgres Pro, He00s3aTEIbHO BXOOUTE C 9TUM UMEHEM B CHUCTEMY, OCTAaTOYHO Be3[e IiepefasaTh €ro C mapaMeTpoMm —U.
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version

PostgresPro 12.9.1 on x86_64-pc-linux-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2,
64-bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He B0 TCsa SQL-onmepaTtopamu. OHu
HaAYMHAIOTCSA ¢ 0OpaTHOM KOCOM 4epThl, «\». Hampumep, BBl MOXKeTe IMOYYUTh CIIPABKY 10 PA3JIMYHBEIM
SQL-komangam Postgres Pro, BBeps:

mydb=> \h

YTOGHL BEIUTHU U3 psqgl, BBEOUTE:
mydb=> \q

U psgl 3aBepLIUT CBOIO PabOTy, a BHl BEPHETECh B KOMaHAHYIO0 000JI0UYKY ONEepPaluOHHON CUCTEMHI.
(YtoOHl y3HATH O BHYTPEHHUX KOMAaHIAaX, BBEOUTE \? B IPUTJIAIEHMM KOMaHOHOM CTPOKHU psgl.) Bce
BO3MOXKHOCTHU psql MOKYMEHTHUPOBAHHI B cipaBKe psql. B aToM pyKoBomCcTBe MBI He OyieM UCII0JIE30BaTh
9TU BO3MOXKHOCTH SBHO, HO BHl MOXKETe U3YYHUTh UX U IPUMEHSTh ITPpU yOOOHOM CiIydae.
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2.1. BBepeHue

B osTol rmaBe paccmaTpuBaeTcsd HCHonb30BaHMe SQL O BBRINOJIHEHUS IIPOCTHIX olepanumii. OHa
Ipu3BaHa TOJBKO ITO3HAKOMUTL Bac ¢ SQL, HO HU B KOell Mepe He NpeTeHOYET Ha HCUepIILIBAIoIlee
pykoBozctBo. IIpo SQL HamucaHO MHOXKECTBO KHUT, BKiiodas melt93 u date97. Ilpu sToM cremyeT
YYUTEIBaTh, YTO HEKOTOPEIE BO3MOXKHOCTHU A3kIKa Postgres Pro fBNA0OTCA paclimpeHUIMHU cTaHOapTa.

B crnepyroommx mpuMepax MBI IpefnojiaraeM, 4YTO BBl cO3danu 0al3y AaHHBIX mydb, KaK OIMCAHO B
IpensIayiIel rjiaBe, U CMOTJIM 3alyCTUTE Psdl.

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 3T0 pessuuoHHas cucmema ynpasaeHus 6azamu OaHHbvix (PCYB]). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHus OaHHBIMU, IpeCTaBIeHHBIMU B BULEe omHoweHul (relation). OTHOIIeHUE
— 93TO MaTeMaTHW4YeCKM TOYHOe Oo003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWUIlaX Tak
pacIpoCTpaHEeHO CEerofHs, YTO 3TO KaXKeTCs CaMBIM OYEeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux croco0GoB opraHm3anum 06a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIePalMOHHBIX CHUCTeMaX 00pa3yloT mepapxXudecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHUBHO Pa3BUBAIOTCS
00BEKTHO-OPHMEHTUPOBaHHBIE 6a3bl JaHHBIX.

Jliobasi Tabmuila mpencTaBiaseT coO0M KMMEHOBaHHBIM HabOp cmpok. Bce CTpPOKu TaGAMIBI UMEIOT
OOMHAKOBHIM HAOOP UMEHOBAaHHHEIX CMO./101,08, TTPXU 9TOM KaXKIOMY CTOJIOIY Ha3HAYaeTCsI OTIPeeIEHHBIH
THUII JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCHPOBAH, BaKHO MOMHUTBL, 4To SQL He
TapaHTUPYeT KaKOoH-Tu60 MOPSIOOK CTPOK B TaOmuUIlEe (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH ITPHU BHIBOME).

Tabnuiel o6beIUHAIOTCS B 0a3bl OAHHBIX, a HAaGop 0a3 MAHHBIX, YIPABISEMLIH OOHHM 3K3eMIUISPOM
cepBepa Postgres Pro, o6pa3yeT ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiIiuB BCe€ UMEHa CTOJ'I6I_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_1lo int, —— MUHUMAalbHAad TeMIepaTypa OHI
temp_hi int, —— MakcuMalbHad TeMIepaTypa OHI
prcp real, —— YpOBEeHbL 0OCAaIKOB

date date

)i

Becb 3TOT TEKCT MOXKHO BBECTHU B psgl BMeCTe C CHMBOJIaMHU IIepeBOoAda CTPOK. psgl IIOHUMAET, 4YTO
KOMaHOa IIPOoAOoJIZKaeTCsA OO TOYKHU C 3arsaTou.

B xomanpmax SQL Mo03KHO CBOOOOHO UCHOJIF30BaTh NpPOOENIbHBIE CHUMBOJIBL (IIpPOOenbl, TaOynsauuu u
IIepeBOoALl CTPOK). DTO 3HAYUT, YTO BBl MOXKeTe BBECTU KOMaHy, BLIPOBHAB €€ MO-IPYyroMy WX AaxKe
YMeCTHUB B OOHOU CTpoke. [IBa MumHyca («--») 0003Ha4alOT Ha4vaji0 KOMMeHTapus. Bcé, 4To uméT 3a
HUMH OO KOHIIA CTPOKH, urHopupyetcsi. SQL He YyBCTBUTEJIEH K PETUCTPY B KIIIOUEBBIX CJIOBAX U
upeHTU(PUKaTOpax, 3a UCKIIIOYEeHUEM NOeHTU(UKATOPOB, B3STHIX B KABLIYKM (B JAHHOM CiIy4ae 3TO He
TaK).

varchar (80) omnpepesnsieT TUI HaHHBIX, OOIIYyCKAIOIIUUW XpaHEHWE IIPOU3BOJIBHEIX CUMBOJIBHBIX CTPOK
onuHOM mo 80 CMMBOJIOB. int — OOBIYHBINM IT€JIOYMCIIEHHBIM THUII. real — THUII OJSI XPAaHEHUS YUCET C
TIJIaBaloOIIel TOYKOM OJMHAPHOM TOYHOCTH. date — TUII gaTHL. ([da, cTombelr TUIla date TaKKe Ha3bIBAETCS
date. OTO MOXKeT OBITh YOOOHO MU BBOOUTH B 3abIIyKAeHNEe — KaK IIOCMOTPETE.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUIIHI SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampliinterval,aTaKﬂﬂaprrHGYHHBepcaﬂbHHeTHHbIH60FaTbﬁiHa60p
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reomeTpuyeckux TunoB. Kpome Toro, Postgres Pro MoxkHO pacmupsits, co3gaBasi Ha60op COOGCTBEHHBIX
TUIIOB JaHHBEIX. Kak ClencTBHe, UMeHA TUIIOB HE SBISIOTCS KJIIOUEBHIMHM CJIOBAMH B HAHHOMW 3aIlUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mjis peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpOM mpuMepe MBI COXpaHUM B Tabuile TOpoaa U UX reorpad@uyieckoe moIoKeHHUe:

CREATE TABLE cities (
name varchar (80),
location point
)
3pmech point — IpuMep clienupUUeCcKOoro Tula gaHHbIX Postgres Pro.
Hakower, crnenyeT ckKas3aTh, YTO €ClIi BaM OOJbllle He HyXKHa KakKas-mu0o Tabiuila, UMW BBl XOTUTE
mepeco3maTh €€ Mo-IPYyroMy, BBl MOXKETE yOaJIuTh €€, UCIIONb3Ys CIEOYIONIyI0 KOMaHIy:

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

151 moGaBIeHUsT CTPOK B TAGJIMILY MCIIOIb3YETCS OIlepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, UTO OJI BCEeX THUIOB MaHHLIX HPUMEHSIIOTCS OOBOILHO OoYeBMOHBEIE popMaThl. KOHCTAHTHI, 3a
HCKIIOYEHNEeM IIPOCTHIX YHCIOBBIX 3HAYEHHH, OOBLIYHO 3aKJII0YAlOTCS B almoCTPOGEH! ('), KaK B HAHHOM
npuMepe. TUIl date Ha caMOM feJjie OUYeHb 00K ¥ MPUHUMAET pa3Hbie (opMaThl, HO B JAaHHOM BBEOEHUU
MHI OymeM IMpUAepPzKUBaTHCS IIPOCTOT0 M OJHO3HAYHOTO.

Tum point TpebyeT BBOMA maphl KOOPAMHAT, HaIpUMep TaKuM 00pa3oM:

INSERT INTO cities VALUES ('San Francisco', '(-194.0, 53.0)"');
TToxka3aHHBIUA 30eCbh CHHTAKCHUC Tpe6yeT, tITOGI:I BEI 3AIlIOMHUIINA ITOPAOOK CTOJ'IGI.[OB. MoXKHO Tak¥Xke

IIDUMEHUTHL aJIbTEPHATUBHYIO 34IllUCh, IIEPEYHNCIINB CTOJ'IGI.[BI SABHO:

INSERT INTO weather (city, temp_lo, temp_hi, prcp, date)
VALUES ('San Francisco', 43, 57, 0.0, '1994-11-29'");

BBl MOXKeTe mepedrcCIuTh CTOJIOIEI B APYIOM IIOPSIOKE, €CJIM JKejlaeTe OIYCTUTh HEKOTOPhIe M3 HHUX,
HaIIPUMED, €CJIM YPOBEHDb 0CAJKOB (CTONOEIl prcp) HEU3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward', 54, 37);

MHorue pa3paboTYuKH IPEAIoYnTAIOT IBHO IIePEeYHCISIThL CTOJOIE, a He IoJlaraThCa Ha WX MOPSIOoK B
Tabnuile.

[Toxkany#icTa, BBEAUTE BCe IIOKA3aHHLIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUIH JaHHbIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh OabIme.

Bbl Takke MoxKeTe 3arpy3uTh OOMBLUION OOBEM AAHHBIX M3 OOBIYHBEIX TEKCTOBBIX (PaiijioB, MPUMEHUB
KoMaHOy COPY. OOGbIYHO 3TO OymeT OBICTpee, TaK KaK KOMaHOa COPY ONTHMHU3WPOBaAHA OJISI TAKOTO
MIpUMEHEHUs, XOTS U MeHee TubKa, 4eM INSERT. HampumMep, eé MOXKHO HCIIO/Ih30BaTh TaK:

COPY weather FROM '/home/user/weather.txt';

30eCh MOAPA3yMEBAETCS, YTO HAHHBIM (aliyi OOCTymeH Ha KOMIIbIOTepe, rae paboTaeT CepBEPHHIN
IIPOIIECC, a He Ha KJIMEeHTe, TaK KaK yYKa3aHHBIM (daiin OymeT mMpoYUTaH HEOCPEACTBEHHO HA CEpPBEpPeE.
IMompo6GHee 06 3TOM BBl MOXKETE y3HATh B onucanuu KoMmaugsl COPY.

2.5. BbinosiIHeHue 3anpoca

YToOBl MOJIYYUTL OaHHBIE M3 TAONMILI, HYXXKHO BBIIIOTHUTH 3anpoc. Inst 3Toro mnmpemHal3HavueH SQL-
omepaTtop SELECT. OH COCTOUT M3 HECKOJIbKHX YacTel: BLIOOPKHK (B KOTOPOH MEPEYHCIISIOTCS CTOJOIIHI,
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KOTOpPBIE MOJIZKHEBI OBITH ITOTYyYEeHH), COUCKa TaOuIl (B HEM IIEPEeYUCISIIOTCS TaOIUIThl, U3 KOTOPHIX OyOyT
TMONTy4YeHbl JaHHEIE) ¥ Heo0s3aTeJIbHOTO YCIOBHUS (OIIpemessiomero orpanudenus). Haopumep, 4TOOH
TIOJTYYUTDb BCE CTPOKM TAOUIIE weather, BBEOUTE:

SELECT * FROM weather;
3JIGCB * — 39TO KpaTKoe o003HaYeHNe «BCexX CTOJ'I6I_IOB>>. ! Takum 06pa30M, 3TO PAaBHOCHUIIBHO 3aIlUCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pesynbTaTe ODOJIXKHO IOJIYYUTHCH:

city | temp_lo | temp_hi | prcp | date
——————————————— B s e s ittt e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 43 | 57 | 0 | 1994-11-29
Hayward \ 37 | 54 | | 1994-11-29
(3 rows)

B cmrcke BHIOOPKHM BBl MOXKETE IMHCATh HE TOJIBKO CCHIJIKHM Ha CTOJOIIE, HO M BRIpakeHusi. Hampumep,
BBl MOKETE HalluCaTh:

SELECT city, (temp_hi+temp_lo)/2 AS temp_avg, date FROM weather;

U nmony4uts B pe3ynbrare:

city | temp_avg | date
,,,,,,,,,,,,,,, T S
San Francisco | 48 | 1994-11-27
San Francisco | 50 | 1994-11-29
Hayward \ 45 | 1994-11-29
(3 rows)

OOpaTuTe BHUMaHNE, KaK IIPEIIoKEeHNe AS IT03BOJISIeT IePerMeHOBaTh BEIXOOHOM cTonbelr. (CaMo CII0BO
AS MOKHO OITyCKaTh.)

3ampoc MOXKHO OOIIOIHUTL «YCJIOBHEM», HOOABUB IIPeOIoKeHne WHERE, OTpaHUYMBAIOIlee MHOXKECTBO
BO3BpalllaeMbIX CTPOK. B 1mpennokeHWM WHERE YKa3bIBAaeTCs JIOTUYECKOe BhIpaXKeHHe (IIpoBepKa
UCTUHHOCTH), KOTOPOE CIIyKUT (PUJIBTPOM CTPOK: B pPe3yJbTaTe OKa3bIBAIOTCA TOJILKO T€ CTPOKHU, AJIS
KOTOPBIX 9TO BHIPAaXKEHWE MCTUHHO. B 3TOM BEIpazKEHWH MOTYT HPHUCYTCTBOBATb OOBIYHBLIE JIOTHUYECKHE
orepaTopsl (AND, OR M NOT). Hampumep, ciemyiommii 3ampoc ITOKaXKeT, Kakas moropma Ovita B CaH-
OpPaHIMCKO B OOXK[JIUBLIE OHU:

SELECT * FROM weather

WHERE city = 'San Francisco' AND prcp > 0.0;
Pesynbrart:
city | temp_lo | temp_hi | prcp | date
——————————————— +-——t
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BbI MOKETE TIONTYYUTE PE3YJIBTATH 3ampoca B OMPeAeNéHHOM MOPSOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— o
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29

1
XOTst 3anpPOCH SELECT * YaCTO IUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GymeT MEHSIThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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San Francisco | 46 | 50 | 0.25 | 1994-11-27

B sToM mpuMepe IOPSOOK COPTUPOBKU OIPEAesIEH He IMOJIHOCTHIO, IIO3TOMY BBl MOXKETE IIOIy4YHUTh
ctpoku CaH-®paHIKCKO B jTi060M nopsanke. Ho BeI Bcerpa moayduTe pe3yabTaT, HOKa3aHHBIN BHIIIIE, €CITU
HaOumieTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BBl MoxkeTe yOpaTh AyGIUPYOIIHMecs CTPOKY U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3peck MOPSIIOK CTPOK TaKXKe MOXKET BapbHPOBATHCSA. UTOOBI MOy4YaTh HEU3MEHHBIE PEe3yJIbTaThl,
COENUHUTE MPEIIOKEHUsI DISTINCT B ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoenpuHeHus Tadbnuuy,

Ilo aTOTO BCe HAIK 3alpOChkl 00palllaluch TOILKO K OmHOM Tabnuile. OgHAKO 3allpOCHl MOTYT TaKke
obparaThCs Cpa3y K HECKOJIBKUM TabnauilaM Ui oOpaIaThCs K TOU Ke TabJulle TakK, YTO OMHOBPEMEHHO
OynyT oOpabaThIiBaThbCsd pas3Hble HAOOPH €€ CTPOK. 3ampoc, obOpallamInuiicsi K pas3HbBIM Habopam
CTPOK OIOHOM MM HECKOIbKUX Tabiwull, Ha3biBaeTcsd coeduHeHuem (JOIN). Hampumep, MBI 3aX0Teu
TIEePEeYUCIIUTh BCE MOTOMHLIE COOBITHS BMECTE C KOOPAMHATAMHM COOTBETCTBYIOIIIUX TOPOIOB. /I 3TOTO
MBI JIOJI2KHBI CPABHUTH CTOJIOEI city KaxKAoOW CTPOKU TAOMHUITEI weather CO CTOJIOIIOM name BCEX CTPOK
TabGIUIE cities U BEIOpATh Maphl CTPOK, IJIT KOTOPHIX 9TH 3HAUYEHUSI COBIAAAIOT.

IIpuMmeyanue

9To0 He coBceM TouHAasA Momesib. OOBIYHO COEIUHEHUS BHITIOHSIIOTCS 3G deKTUBHEee (CpaBHUBAIOTCS
He BCe BO3MOXKHBIE ITaphl CTPOK), HO 9TO CKPBITO OT IIOIb30BAaTEII.

39TO MOXKXHO cHeJiaTh C IIOMOIIbIO cienymimero 3armpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |[temp_lo|temp_hi| prcp| date | name | location
—————————————— e At e A
San Francisco| 46 | 50] 0.25] 1994-11-27| San Francisco| (-194,53)
San Francisco| 43| 57| 0] 1994-11-29| San Francisco| (-194,53)
(2 rows)

OO6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIYYeHHBIX JaHHBIX:

* B pesyneTaTe HeT cTpPoKu ¢ ropomoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, YTO B Tabmuile
cities HET CTPOKH [OJISI JAHHOTO TOPOMa, a IPH COeNUHEHUN BCe CTPOKU TAOIUILI weather, [JId
KOTOPHIX HE HAIIJIOCh COOTBETCTBUE, OIyCKAaIOTCsA. BCKOpe MBI yBUOUM, KaK 3TO MOXKHO HCIIPaABUTh.

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjioxeHus DISTINCT aBTOMaTHYECKU yIOPSAAOYMBAET CTPOKM, TaK YTO ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT ONpefesIEHHOT0 MOPsAKa CTPOK IOCcie DISTINCT.
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» HasBauue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUILHO U 00BSICHSIETCS TEM, UTO CTOJIOIEI
TabnUIl weather M cities ObITHM 0OBegUHEHEI. XOTS Ha MPAaKTHUKE 9TO HEXeJIaTeIbHO, I03TOMY
nque Hepqu/ICJII/ITb Hy}KHbIe CTOHGLIBI SIBHO, a HEe HUCIIOJIb30BaTh *

SELECT city, temp_lo, temp_hi, prcp, date, location
FROM weather, cities
WHERE city = name;

Vupaxuenue: [lompoOyiiTe ompenenuTh, YTO OyOeT JenaTh 9TOT 3anpoc 0e3 IpenIoKeHusT WHERE.

Tak Kak Bce CTOJIOIE UMEIOT pa3Hble UMeHa, aHaJIu3aTop 3alpoca aBTOMaTHUYeCKM ITOHUMaeT, K KaKou
Tabnuile oHM OoTHOCATCA. Ecimu 651 MMeHa CTOI0LOB B ABYX TaOIUIIaX MOBTOPSAJINCH, BAM IPULILIIOCH OB
dono/iHUMb UMeHa CTO/I0II0OB, KOHKPETU3UPYS, UYTO UMEHHO BHl UMEJIN B BULY:

SELECT weather.city, weather.temp_lo, weather.temp_hi,
weather.prcp, weather.date, cities.location
FROM weather, cities
WHERE cities.name = weather.city;

Boo00111e XOPOIIINM CTHUIEM CUUNTAETCS YKA3LIBATh IIOJIHEIE MMEeHa CTOJIOIOB B 3alIPOCe COeNUHEHNSI, YTOORI
3aIpocC He MTOJIOMAJICS, eCJIH IT032Ke B TaGIUILI Oy Oy T H00aBIeHbI CTOJIOIE! C TOBTOPSIOIIUMUCS UMEHAMH.

3anpocm COeIUHEeHHsI, KOTOPhI€ BBl BUOEIIX OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaTh B IPYI'OM BUIE:

SELECT *
FROM weather INNER JOIN cities ON (weather.city = cities.name);

OTa 3amuch He TaK pPacIIpoCTpaHeHa, KaK IePBHEIM BapHMaHT, HO MBI IIOKa3kiBaeM €€, 4TOOBI BaM OBIIO
MIPOIIEe TTOHSTD CJIEAYIOIINE TEMEL.

Cefiuac MbI BHISICHHM, KaK BEPHYTH 3aIlMUCH O IIOroge B ropope Xedyoph. MBI XOTHM, 4TOOBI 3aIpoc
MTPOCKaHUPOBaJ TabIUIly weather U /IS KaXKI0M €€ CTPOKHU HAIIIETT COOTBETCTBYIOIIYIO CTPOKY B Tabnuile
cities. Ecm Xe Takas CTpokKa He OymeT HaWaeHa, Mbl XOTUM, YTOOB BMECTO 3HAYEHWUHN CTOJIOIIOB
U3 TaOIULBl cities OBUIM IIOACTABJIEHB «IIYCThIe 3HAYEHUS». 3alIPOCHI TAKOTO THIIA HA3BIBAIOTCS
8HewWHUMU coeduHeHuamU. (CoeguHEeHUsI, KOTOPhIe MBI BUAEIIH [0 3TOTO, Ha3hIBAIOTCSI BHYTPEHHUMH. )
9Ta KOMaHfa OymeT BHITIAAETD TaK:

SELECT *
FROM weather LEFT OUTER JOIN cities ON (weather.city = cities.name);

city |temp_lo|temp_hi| prcp| date \ name | location
—————————————— Sttt B e e mat e
Hayward \ 37| 54| | 1994-11-29|
San Francisco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Francisco| 43| 57 0] 1994-11-29| San Francisco| (-194,53)
(3 rows)

OTOT 3ampoCc Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUueM, TIOTOMY YTO M3 TabJHILI B JIEBOM YacCTH
ormepaTtopa OymyT BeIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTABUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAWTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPpaBO¥ TaOIHIIEI IOACTABIIAIOTCS MycThie 3HaYeHuss (NULL).

VopaxueHue: CyIlecTBYIOT TaKXe IIpaBhble BHEITHWE COENUHEHUS U MIOJIHbIe BHENITHUE COeqUHEHUS.
ITonipo6y¥iTe BLIICHUTH, UYTO OHU COOOM IMPENCTaBIIAIOT.

B coemmHeHWM MBI TakKXe MOXKeM 3aMKHYTh TaOnuIly Ha celsi. IJTO Ha3BIBAETCS 3AMKHYMbIM
coeduHeHuem. Hampumep, IpencTaBbTe, YTO MBI XOTHM HAWTH BCE 3aIlMCH IIOTOOLl, B KOTOPHIX
TeMIepaTrypa JIeKUT B Aualla3oHe TeMmepaTyp AOPYTUX 3amucei. IS 3TOTr0 MBI [ONMXKHBEI CPABHUTH
CTONOIH temp_lo M temp_hi KaXXOOW CTPOKU TabGNMUIBI weather CO CTONMOIAMM temp_lo M temp_hi
IPyTroro Habopa CTPOK weather. DTO MOXKHO CHENATh C IIOMOIIBIO CIEOYIOMIEeT0 3ampoca:

SELECT Wl.city, Wl.temp_lo AS low, Wl.temp_hi AS high,
W2.city, W2.temp_lo AS low, W2.temp_hi AS high

10
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FROM weather W1, weather W2
WHERE Wl.temp_lo < W2.temp_lo
AND Wl.temp_hi > W2.temp_hi;

city | low | high | city | low | high
——————————————— e B et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MEI BBeJIU HOBBIe 0003HaueHus Tabnuusl weather: W1 u w2, 9TOGB MOKHO OBLIIO PA3NTUYUTE JIEBYIO
U [IPaBYIO0 CTOPOHEL cOeqHeHUs1. BEl MoXKeTe UCII0NNb30BaTh IONO0HEIE IICEBIOHUMEL U B IPYTUX 3alIpocax
OJIs1 COKpallleHU:

SELECT *
FROM weather w, cities c
WHERE w.city = c.name;

Brl GymeTe BCTpedaTh COKpAIEHUSI TAKOT'O0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak OGOBIIMHCTBO [OPYIHX CEPBEPOB PESIMOHHEIX 0a3 maHHBX, Postgres Pro mompmepzkuBaeT
aspezamuble ¢pyHKuuu. ArperatHasi (GYHKIHMS BBYUCIISIET €OUHCTBEHHOEe 3HadeHWe, obOpabaThiBas
MHOXKECTBO CTpPOK. Hampumep, ecTh arperatHble (QyHKIMH, BEHUHUCISIOMNE: count (KOJIMYECTBO), sum
(cymmy), avg (cpegHee), max (MAaKCUMyM) ¥ min (MUHUMYM) OJist HaGopa CTPOK.

K IIPUMEDPY, MBI MOXKEM HalTu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX NHEBHBIX TEMIIEPATYP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnmu MBI XOTMM y3HaTh, B KaKOM ropome (umiau ropopax) Habmomanack 3Ta TeMIepaTypa, MOXKHO
morrpo6oBaTh:

SELECT city FROM weather WHERE temp_lo = max(temp_lo); HEBEPHO

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyI0 (QYHKIIMIO max HEJIb35 HMCIIOIb30BaTh B MPEI0KEHUN
WHERE. (3TO orpaHudYeHne 00BSICHAETCS TEM, UTO MPEAJIOKEHNE WHERE MOJIZKHO OTIPEHENIUTh, OJIST KaKUX
CTPOK BBIYHCJISITh QrPEraTHYI0 QYHKIINIO, TaK YTO OHO, OUEBUIHO, MOJIXKHO BEIYUCIISATHCS OO0 arperaTHbIX
dbyakumit.) OmHAKO KakK 9acTo OBIBAET, 3aIIPOC MOXKHO ITEPE3aNyCTUTD U HOTyYUTh XKeIaeMbIl Pe3yJbTarT,
IPUMEHUB N003anpoc:

SELECT city FROM weather
WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

Temnepb BCE B MOPSOKe — MOO3AIpPOC BHIIOJIHSIETCSA OTHOEJIPHO W Pe3yJIbTaT arperaTHoi (QyHKIUHN
BBIYMCIISIETCSI BHE 3aBUCHUMOCTH OT TOT'0, YTO ITPOMCXOOUT BO BHEIITHEM 3allpPOCeE.

AFpel"aTHbIe Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHHUHU C IIpenjiozkeHueM GROUP BY. HaHpHMep, MBI
MOZKEeM IIOJIYIYUTh MaKCUMYM MHUHHUMaJIbHOU THEBHOU TeMIIepaTypPHL B pa3pe3e ropoaos:

SELECT city, max(temp_1lo)
FROM weather
GROUP BY city;

11
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city | max
_______________ +_____
Hayward \ 37
San Francisco | 46
(2 rows)

3mech MBI TONydYaeM IO OJHOMW CTPOKe [Jii KaXaoro ropofa. Kakpwiii arperaTHBIM pPe3ysbTaT
BBIYHCIISIETCSI TI0 CTPOKAM TabIUITEI, COOTBETCTBYIOIINM OTHOETBHOMY TOPOLY. MBI MOKeM OT()HUITETPOBATh
CTPYIIIMPOBAHHBIE CTPOKM C IIOMOIIBIO IPEIJIOKEHNUS HAVING:

SELECT city, max(temp_lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | max
777777777 +77777
Hayward | 37
(1 row)

M=l IIoJIy4aeM Te K€ PEe3yIbTaThl, HO TOJIBKO IOJIS Te€X IOPO[O0B, I'l€ BCe€ 3HAYEHUS temp_lo MEHBIIE 40.
Haxkoner, ecnu Hac HHTEPECYIOT TOJIBKO ropola, Ha3BaHMUA KOTOPBIX HAYHMHAIOTCA C «S», MBI MOXEM
choeliaTh:

SELECT city, max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city
HAVING max (temp_lo) < 40;

OmnepaTop LIKE (BBLIIOJTHAIONINM cpaBHEHUE 10 111a6I0HYy) paccMaTpuBaeTcs B Pasnerne 9.7.

BaxkHO mOHMMAaTh, KaK COOTHOCATCS arperaTHble QyHKOuu u SQL-mpensiokeHWsi WHERE M HAVING.
OcHOBHOEe OTNIHYMEe WHERE OT HAVING 3akKJ/Io4aeTcs B TOM, YTO WHERE CHadajla BBIOMpaeT CTPOKH, a
3aTeM TPYLNUDPYeT UX U BBIYUCIISET arperatHble GyHKIUH (TakKuM oOpa3oM, OHa OTOMpaeT CTPOKU
IJIg BBIYUCIJIEHWSI arperaTtoB), TOTHa KakK HAVING OTOMpaeT CTPOKM TPYIN IOCHe TPYHIUPOBKU U
BBIYMCJIEHUS] arperaTHuIXx (QyHKumi. Kak criemcTBue, TpeniokKeHWEe WHERE He IOOJIKHO COOEepKaTh
arperaTHLIX (QYHKIWHA; HE WMEET CMBICJIa KCIOIb30BaTh arperaTHble (QYHKUWU OIS ONpemesieHus
CTPOK [IJis BBIYUCJIEHUMS arperaTHHX ¢yHKOuM. I[IpenoxkeHue HAVING, HAIPOTHUB, BCErAa CONEPIKUT
arperaTtHbele ¢yHKIUU. (CTPOTro TOBOPS, BBl MOXKETe HaAIHUCaTh IpPefiokKeHue HAVING, He UCIIOIb3ys
arperaThl, HO 9TO peaKo ObIBaeT Imone3Ho. To ke caMoe yciioBrue MoxeT paboraThk 6oee 3hGHEKTUBHO
Ha CTaguU WHERE.)

B mpempimyllleM TpUMeEpe MBI CMOTJIM TPUMEHUTH (QUIBTP IO HA3BAaHUIO TOPOAa B MHPEJIOXKEHUU
WHERE, TaK KaK Ha3BaHUS He HYXKHO arperupoBaThb. Takou ¢punbTp 3dheKTuBHEE, YEM OOMOJTHUTEIbHOE
orpaHMYeHre HAVING, IIOTOMY 4YTO C HUM He IIPUXOOUTCS IPYIIINPOBATD U BEIUNCIATE arperaTksl OJis BCeX
CTPOK, HE YIOBJIETBOPSIOIINX YCIIOBUIO WHERE.

2.8. I3MeHeHue BaHHbIX

[laHHBIE B CYIIECTBYIOIIMX CTPOKAxX MOXKHO HM3MEHSTh, HCIONL3YysT KOMaHOy UPDATE. Hampumep,
MTPEATIONIOKUM, YTO BbI 00HAPYXKUIIM, YTO BCE 3HAYEHUS TEMIIePaTypPHl mociie 28 HOosiOpsa 3aBHIIIIEHH Ha
IOBa rpagyca. Bel MOXkeTe MOTPaBUTh Balll JaHHLIE CIIEOYIOIIUM 00pa30oM:

UPDATE weather
SET temp_hi = temp_hi - 2, temp_lo = temp_lo - 2
WHERE date > '1994-11-28"';

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHE NaHHBIX:

SELECT * FROM weather;

12
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city | temp_lo | temp_hi | prcp | date
——————————————— o
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29
Hayward | 35 | 52 | | 1994-11-29
(3 rows)

2.9. YoaneHue paHHbIX

CTpoKHM TakKxke MOXKHO yHOAJTUTh W3 TAOIMIIEI, MCHOJIB3Yys KOMaHOy DELETE. IIpemoioKuM, YTO Bac
0obIlle He HHTepecyeT moroaa B Xelyopae. B aToM ciiydae Bbl MOXKETe yHOAIUTh HEHYKHBIE CTPOKHU U3
TaOJIUIIBI:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HaOJIIOIeHUM, OTHOCAIIHUECS K Xelyopay, VaaleHHl.

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— Rt e T
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29

(2 rows)

OcTeperanTech OIepaTopoB BHUAa
DELETE FROM mMg TabIHIEBIL

Bes yka3aHus ycioBUs DELETE YOAIUT 8Ce CTPOKM HAHHOU TaGIMIIEL, IIOTHOCTHIO OUYUCTUT €é. [Ipu aToM
cucTeMa He IIOIIPOCUT BaC MOATBEPOUTH Ollepaltuio!

13



NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempimyined riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mnst xpaHeHus M 00pabOTKM HaHHBIX
B Postgres Pro. Temeppr MBI 00cymuM 0ojiee CIOXKHBIE BO3MOXKHOCTH SQL, moMoraroimiue yInpaBiIsiTh
OAaHHBIMM ¥ TPefoTBPaTHUTh MX IIOTEPI0 WU IIopdy. B KOHIle Ty1aBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmperus Postgres Pro.

B aToii rnmaBe MeI OymeM BpeMs OT BpEMEHHU CChIIAThCS Ha IPUMEDH!, TPUBEIEHHEIE B [ TaBe 2 U U3BMEHATH
WU pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIylo rjaBy. HekoTophle
TPUMEPHI 3TOM I'JIaBhl TAKXKE MOXKHO HalTu B daiiyie advanced. sql B KaTasnore tutorial. Kpome Toro, sToT
daitn comepkUT MpUMep OaHHBIX AJIS 3arPy3KHU (3eCh OHA ITIOBTOPHO He paccMaTpuBaeTcs). Eciu B He
3HaeTe, KaK UCIIOJIb30BaTh 3TOT (aiy, oOpaTurecst K Pazgeny 2.1.

3.2. NMNpeancrasneHusn

BcmoMmHEUTE 3ampock], C KOTOPEIMU MBI UMenu Aeno B Pazmerne 2.6. ITpeamnonokuM, 4TO BaC UHTEPECYET
COCTaBHOU CITUCOK M3 IMOTOOHBIX 3aMMCEeR U KOOPOWHAT TOPOAOB, HO BEI HE XOTUTE KaXKOBIK Pa3 BBOOUTH
BECBH 3TOT 3ampoc. Bel MoXKeTe co3gaTh npedcmasieHue o OAaHHOMY 3amnpocy, GaKTUUYeCKHd TPHUCBOUTH
MMSI 3aTIPOCy, a 3aTeM o0paIaThCs K HEMY Kak K 00BIYHOM Tabnuile:

CREATE VIEW myview AS
SELECT name, temp_lo, temp_hi, prcp, date, location
FROM weather, cities
WHERE city = name;

SELECT * FROM myview;

AKTHUBHOE HCIIOIb30BaHWE MIPENCTABIEHUNH — 3TO KIIYEBOM acCIIeKT XOPOIIero IIPOeKTHPOBaHUS 0a3
maHHBIX SQL. IIpencTaBieHust MO3BOJISIOT BaM CKPLITh BHYyTPEHHEe YCTPOMCTBO BalltuX TaOIUIl, KOTOPHIE
MOTYT MEHSTHCS 10 MEpPEe Pa3BUTHUSA IIPUIIOKEHUS, 3a HaIEXKHBIMU UHTEepdericaMu.

IIpemcTaBiIeHUsT MOXKHO MCIIOIb30BaTh MNPAKTUYECKH Be3de, I'Ie MOXKHO HCHOJIb30BaTh OOBIYHEIE
Tabnuiel. M1 MOBOJIBHO YaCTO HPECTABIIEHUS CO3TAI0TCS Ha 6a3e OPYTrux IIPenCcTaBIeHUN.

3.3. BHelwHUe KJII04YM

BcniomHaUTE TAGMUIE weather U cities u3 ['7maBwl 2. [JaBaliTe pacCMOTPUM CJIENYIOUIYIO 3amady: BHI
XOTHUTE JOOUTHCS, YTOOBI HUKTO HE MOT BCTABUTH B TAOJINIY weather CTPOKH, OJIsT KOTOPHIX HE HAXOOUTCS
COOTBETCTBYIOIIAs CTPOKA B TabIUIle cities. ITO Ha3bIBaeTCsA 00eCIIeYeHNEM CCblI0YHOU Ues10CmHocmu
maHHBIX. B mpocThix CYB]I aT0 mpumiock 661 peann3oBaTh (€C/IHM 9TO BOOOIIE BO3MOXKHO) TaK: CHadaila
SIBHO ITPOBEPUTH, ECTh JIM COOTBETCTBYIOIIME 3aNIMCH B TaOJIUIE cities, @ 3aTeM OTKJIOHUTDb UJIU BCTABUTH
HOBBHIE 3aIUCH B TaOIUIy weather. ITOT IOAXOM OUYEHBb NMPoGIeMaTHYeH U HeyHoOeH, TO3TOMY BCE 3TO
Postgres Pro moxkeT coenaTts 3a Bac.

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

CREATE TABLE cities (
name varchar (80) primary key,
location point

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
date date
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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

QUIMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT orpaHHueHUe BHENHETO
kmoua "weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHENIHUWX KITIOYEH MOXKHO IOOCTPOUTH COTJIAaCHO TPeOOBaHWSM BalllETO MPUJIOXKEHUS. MHbI
He OymeM YCIOXKHSTH 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeETe OOpPaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaIuen K ['11aBe 5. [IpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEI OIIPEeNeIEHHO
co3manuTe 6oee KaueCTBEHHBIE TIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETBHO PEKOMEHIYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00begUHSIET ITOCIEeIOBaTEJIbHOCTh OENCTBUM B OOHY OIlepallii0 «BCE MM HUYEro». IIpoMexXyTOdYHBIE
COCTOSITHUSI BHYTPH IIOCJIEAOBAaTENbHOCTH HE BHUAHBI OPYTMM TpaH3aKIMSAM, M €CJIM YTO-TO IOMeIlaeT
YCIIEIIHO 3aBEePIINTb TPAH3aKIMIo, HY OOWH U3 PEe3yIbTaTOB 3TUX HENCTBUM He COXpaHUTCsS B Oa3e
OaHHBIX.

Hampumep, paccmoTrpuM 6a3y HaHHBIX 0aHKA, B KOTOPOM COIEPKUTCS HHPOPMAIU 0 cYeTaxX KIHNEeHTOB,
a Takke OOIIre CYMMEI II0 OTHOe/IeHusIM OaHKa. [ITpedmomoxkumM, 4To Mbl XO0TuM mepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToTH pagu, COOTBeTCTBYMONMEe SQL-KOMaHOE MOXXHO 3allicaTh Tak:

UPDATE accounts SET balance = balance - 100.00

WHERE name = 'Alice';
UPDATE branches SET balance = balance - 100.00

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Alice');
UPDATE accounts SET balance = balance + 100.00

WHERE name = 'Bob';
UPDATE branches SET balance = balance + 100.00

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Bob');

TouyHOe comepzkKaHWe KOMaHI 3[eCh He BaXXHO, BaXKHO JIUIIL TO, YTO MJIST BHITIOJTHEHUS 3TOM TOBOJIBHO
IIPOCTOY omepaluy moTpeboBaIoCh HECKOJIBKO OTENTbHBIX MeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo0XoouMo, 4YTOOHI BCe 9TU AeHCTBUS BHITIOHUINCHL BMECTe, TN00 He BREITOMHUIUCH coBceM. Ecnu o6
monyuuT 100 mosapoB, HO OHM He OyOyT CHHMCAHBI CO CUéTa AJHMCH, OOBICHUTEH 3TO CO0EM CHUCTEMEI
orpenesieéHHO He ymacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT JOBOJIbHA, €CJIM OHA IIEePEBENET [EeHbIH,
a mo BoGa onu He mo¥ayT. HaMm HyXHa rapaHTHS, YTO €CIH YTO-TO IOMEIIAaeT BHITIOIHUTH OIEePAaITnio
IO KOHITA, HU OOHO M3 MEeHCTBUU HEe OCTABUT cjlefla B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty rapaHTHIO,
o0BbeuHssT HeUCTBUS B OOHY MpaH3akyuro. [OBOPST, UTO TPaAH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIUH OHa JTU00 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TM00 He GUKCUPYETCS COBCEM.

Ham Takxke HY2KHa TaPaAaHTHA, 9TO IIOCJI€ 3aBEe€PIIEeHUA U IIOATBEPXKOEHUSA TPaH3aAKIUU cucteMmon 6a3
OaHHBIX, eé Pe3yJIbTaTel B CaMOM [OeJjieé COXPaHAKTCAd U HEe GYJIYT IIOTEPAHEBI, OazXKe eCJIi BCKOpe€e
HpOH30fIJIéT aBapus. HaanMep, €CJIN MBI CITUCAJIK CYMMY U BBIOAJIA eé BOGY, MBI OOJIZKHBI UCKIIIOYUTH
BO3MOZXKHOCTBE TOro, 4To CyMMa Ha €ro cuéTe BOCCTAQHOBUTCSI, KaK TOJILKO OH BHIUOET 3a OBepu
OaHKa. TpaH3aKLII/IOHHaH faza OAaHHBIX T'aPAaHTUPYyET, 4YTO BCE€ USMEHEHHUA 3allMChIBAIOTCA B IIOCTOSAHHOE
XPaHUJINIIE (HaanMep, Ha OWCK) OO0 TOTO0, KaK TPaH3aKIIUuA 6YJIGT CUUTATBCA 3aBepEIéHHOﬁ.

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YUYTET IPUXO0M B oTHeneHuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYEeTro» MOJXKHO OIpPemessaTh He TOJILKO, KaK U3MeHEeHHS COXPAaHSIOTCS B 0a3e MAHHBIX, HO U KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice';

COMMIT;

Ecnmm B mpoliecce BBEIIONMHEHUS TPAH3AKIMH MBI PEIIMM, YTO HE XOTHM (UKCHPOBATh €€ M3MEHEHUS
(HampuMep, ITOTOMY YTO OKa3aJjioch, YTO GajlaHC AJIMCHL CTajl OTPULIATEIFHBIM), MBI MOXKEM BHIIOJTHUTD
KOMaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HAlllh U3MEeHeHUs OyOyT OTMEHEHHI.

Postgres Pro Ha camoM pmesne orpabaTriBaeT KaxXkpawlii SQL-omepaTop Kak TpaH3aknuio. Eciu BH He
BCTaBUTE KOMaHOYy BEGTIN, TO KaXXALIM OTAENbHLIN onepaTop OymeT HEABHO OKPYKEH KOMaHAAMU BEGIN
U COMMIT (B CIy4ae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KOMaHOaMK BEGIN U
COMMIT MHOTAA Ha3bIBAIOT 6/10KOM MPAH3aKUUU.

IIpuMmeyanue

HekoToprie KIHeHTCKHe OMOMHMOTEKH MOoOaBISIOT KOMAaHOBR BEGIN M COMMIT aBTOMATHUYECKU
U HEesBHO CO3[AlOT 3a Bac OJIoKM TpaH3akiuil. I[logpob6Hee 00 3TOM BHI MOXKETe y3HATh B
OOKyMeHTalluu WHTePECYIOeTro Bac uHTepdeiica.

OmnepaTopaMu B TPAaH3aKIIMKM MOXKHO TaKXKe YIpaBJIsATh Ha Oojiee meTalbHOM YPOBHE, UCIOJIB3YS MOUKU
coxpaHeHusi. TOYKM COXpaHEHUS IIO3BOJISIOT BHIOOPOYHO OTMEHSTH HEKOTOPBEIE YACTH TPaH3aKINHU
u (GUKCHUPOBAThL Bce oOcTanbHBle. OmOpegenuB TOYKY COXPaHEHHs C TIOMOIIBI0 SAVEPOINT, IIpPH
HeoOXOOUMOCTH Bl MOXKETE BEPHYTHCS K HEH C TTOMOIIbI0 KOMaHA ROLLBACK TO. Bce nuameHnenus B 6a3e
OaHHBIX, TPOU3OIIEAIINE MOCJIE TOYKHU COXPAHEHMS W A0 MOMEHTAa OTKaTa, OTMEHSIOTCSI, HO U3MEHEHUS,
MTPOU3BENEHHBIE PAHEE, COXPAHSIOTCS.

Korma BBEI BO3BpalllaeTeCh K TOUKE COXPaHEHWs, OHa MPOMOIKaeT CYIIeCTBOBATh, TAaK YTO BBl MOXKETe
OTKAaTHIBAThCA K Hel HEeCKOJIbKO pa3. C Opyroil CTOPOHE, €CI¥ BBl YBEPEHHI, YTO BaM He IIPUNETCS
OTKATHIBAThCS K OIMpPeneIEHHON TOYKe COXpaHeHWs, e€ MOXHO yIaJIuTh, YTOOLI CHCTeMa BBICBOOOMMUIIA
pecypchl. [IoMHHTE, YTO IPH yOaJeHWM HIIM OTKaTe K TOYKEe COXPaHeHWs BCe TOYKH COXpaHeHUs,
oIpeneeHHLIE IOCTIe HEE, aBTOMAaTUYECKHU YHUYTOXKAIOTCS.

Bcé ato IIPOUCXOOUT B O710Ke TPAaH3aKIOWH, TaK 9YTO B OPYTHUX C€aHCaX pa6OTI:I c 6a3on OAaHHBIX 3TOTO HE
BHUIOHO. COBep]lIéHHBIe OEeMCTBUS CTAHOBSITCS BUOHBI OIS OPpyrux CeaHCoOB BCeé Cpa3y, TOJIBKO KOr'na BEI
(bI/IKCI/IpyeTe TPAH3aKIOHWIO, a OTMEHEHHBIEe OelCTBUS He BUOHBI BOO6U.I€ HHUKOI'Oa.

BepuyBimnch kK 6aHKOBCKON 6a3e maHHBIX, HPEOIOI0KMM, 94TO MHEI cunuckiBaeM 100 mosrapoB co c4Yé€Tta
Amnucel, go6aBmnsieM ux Ha c4€T Bo6a, M BOPYT OKa3bIBAETCS, YTO OEHbI'Y HYKHO OBIIIO TIEPEBECTH Y OJIIIH.
B maHHOM ciiy4yae MBI MOXKEM IPUMEHUTh TOUYKU COXPAHEHUS:

BEGIN;
UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice';

SAVEPOINT my_savepoint;
UPDATE accounts SET balance
WHERE name = 'Bob';

—— omubouHOEe MOeHCTBHE... 3abbiTh €Tr0 U UHUCIONb30BATH CUET YOnnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

DTOT IpUMep, KOHEeUHO, HeCKOJIbKO HaJyMaH, HO OH IIOKAa3kIBaeT, KaK MOXKHO YIPAaBJISTh BEIIOTHEHHUEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH CcoxpaHeHus. bojee Toro, ROLLBACK TO — 3TO
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€IMHCTBEHHBIN crocob BEPHYTh KOHTPOJIb HAL 0JIOKOM TpaH3aKHHfI, OKa3aBIINMCA B IIPEPBAHHOM
COCTOSTHHM HM3-3a OLIHOKHU CHUCTEMBI, He CUMTasi BO3MOXKHOCTH IIOJTHOCTLI0O OTMEHUTDL €€ M HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBITIOIHSAET BBIYMCIEHUS [OjIs1 Habopa CTPOK, HEKOTOPHIM 00pa30oM CBSI3aHHBIX
C Tekymiel cTpokod. E€ meilicTBMe MOXKHO CpPaBHUTb C BBEIYHCJIEHWEM, ITPOM3BOOUMEIM arperaTHoM
dyrKIMer. OOHAKO C OKOHHBIMM (QYHKIIUSIMHM CTPOKU He TPYyNIUPYIOTCS B OOHY BEIXOOHYIO CTPOKY,
4YTO UMeeT MeCTO C OOBIYHEIMY, He OKOHHEIMM, arperaTHEIMK (QYHKIUSIMHU. BMecTo 5TOro, 9TU CTPOKHU
OCTalOTCs OTAENbHBEIMU CYIIHOCTSAMU. BHYTpHM 2Xe, OKOHHas (YHKIMS, KaK M arperaTHasi, MOXKeT
oOparmaTbCs He TOJBKO K TEKYIled CTPOKe pe3ynbTaTa 3alpoca.

BoT mpumep, NOKa3bIBAIOIINY, KAaK CPAaBHUTD 3apIlIaTy KaXkooro COTPYIHUKA CO CpegHeH 3apIljiaTou ero
oTmena:

SELECT depname, empno, salary, avg(salary) OVER (PARTITION BY depname)
FROM empsalary;

depname | empno | salary | avg
fffffffffff -t
develop \ 11 | 5200 | 5020.0000000000000000
develop \ 7] 4200 | 5020.0000000000000000
develop \ 9 | 4500 | 5020.0000000000000000
develop \ 8 | 6000 | 5020.0000000000000000
develop \ 10 | 5200 | 5020.0000000000000000
personnel | 5 | 3500 | 3700.0000000000000000
personnel | 2 3900 | 3700.0000000000000000
sales \ 3 4800 | 4866.6666666666666667
sales \ 1 | 5000 | 4866.6666666666666667
sales \ 4 | 4800 | 4866.6666666666666667
(10 rows)

ITepBbie TpU CTOIOIIA M3BIEKAIOTCS HEIOCPENCTBEHHO U3 TaOIUITH empsalary, IPU 9TOM IS KaXKIOOH
CTPOKM TaOMHUITEI €CTh CTPOKa pe3yiibTaTa. B ueTBEpPTOM CTOJOIE 0Ka3alioch CpeflHee 3HauYeHUe,
BBIYMCJIEHHOE II0 BCEM CTPOKaM, MMEIOIIMM TO Ke 3HadeHWe depname, YTO U TEKyIIas CTPOKa.
(®PakTHYECKHU CpemHee BLIYHCISIET Ta Ke O0bIYHasi, He OKOHHasi (GYHKIMS avg, HO IpenIoxKeHue OVER
IIpeBpalliaeT eé B OKOHHYIO, TaK YTO €€ OeliCTBHe OrPaHMYMBAETCS paMKaMM OKOH.)

BEI30B OKOHHOM (PYHKIIMKM Bcerga COOepPXKHUT IIpedjoXxKeHHe OVER, CIedylollee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (QYHKIIMK. DTO CHHTAKCUYECKH OTJIMYaeT e€ 0T OOLIYHOM, He OKOHHOM arperaTHou
byuruu. IlpennoxkeHme OVER oOIpedesisieT, KaKk MMEHHO HYXKHO pa3[ejiuTh CTPOKH 3alpoca IJis
00paboTKu OKOHHOM GyHKITHEN. [IpennoxkeHre PARTITION BY, MOIIOJHSIONIEe OVER, Pa3mOelsieT CTPOKHU
10 TpymIiaM, Uiu pas3fesiaM, o0beOUHSAST OOUHAKOBLIE 3HAYEHUS BHIPAXKEHMUHM PARTITION BY. OKOHHas
byHKUMS BRIUKCIISIETCS IO CTPOKAM, oNaJaloniiM B OOUH pa3fen C TeKyIlel CTPOKOM.

BEl MoxkKeTe TakKxXKe OIpeneisTh IOPSOOK, B KOTOPOM CTPOKH OymyT oOpabaTHIBAaThCS OKOHHBIMH
(byHKIIMSIMY, UCIIONMB3YST ORDER BY B OVER. (ITopssmoOK ORDER BY OJISI OKHA MOXKET [ake He COBIIamaTh C
TIOPSIIKOM, B KOTOPOM BEIBOIOSATCSI CTPOKH.) Hampumep:

SELECT depname, empno, salary,
rank () OVER (PARTITION BY depname ORDER BY salary DESC)
FROM empsalary;

depname | empno | salary | rank
——————————— o
develop \ 8 | 6000 | 1

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

develop \ 7 4200 | 5
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personnel | 2 3900 | 1
personnel | 5 | 3500 | 2
sales \ 1 5000 | 1
sales \ 4 | 4800 | 2
sales \ 3 | 4800 | 2
(10 rows)

Kak noka3zaHo 37ech, QyHKIIUA rank BBIOAET IMOPAOKOBEIY HOMED /I KaXKIOTO0 YHUKAIBLHOIO 3HAYEHUS
B paspelie TeKyllel CTPOKH, II0 KOTOPOMY BBIIIOJIHSIET COPTUPOBKY IIpenIoKeHue ORDER BY. Y QyHKINU
rank HET ITapaMeTPOB, TaK KakK €€ MoBeJeHNe IIOJTHOCTHIO ONIPEeAesiieTCS IPEeIJIOKeHueM OVER.

CTtpoku, oOpabaThbiBaeMble OKOHHOU GYHKIMEH, MpedcTaBlIAioT CO00H «BHPTYyallbHBEIE TaOIHITEI»,
CO3MaHHBIE M3 MPEOIoXKEeHUS FROM M 3aTeM MpOolIefire depe3 (QUIbTPAIMI0 U T'PYIMHPOBKY WHERE
U GROUP BY M, BO3MOXKHO, YCJIOBUE HAVING. Hampumep, cTpoka, oTGUILTPOBAHHAS U3-3a HAPYIIEHUS
YCIIOBUSI WHERE, He OyIeT BUOHA [JIsI OKOHHBIX (QYHKIIMH. 3alIpoC MOXKET COlepKaTh HECKOJIBKO OKOHHBIX
byHKIIME, pa3mesgioiinX TaHHbe T0-Pa3HOMY C IPUMeHeHHUeM Pa3HLIX IPeIIoXKeHUH OVER, HO BCe OHU
OynoyT o6pabaTeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYAIbHOM TaGJIUITH.

MtI yKe BUAENH, YTO ORDER BY MOIKHO OIIYCTHTh, €CJIM TOPSOOK CTPOK He BaXkeH. Takike BO3MOXKHO
OIIyCTUTb PARTITION BY, B 9TOM ciIy4ae 00pa3yeTcs OOUWH pa3mesl, ComepKalluil BCe CTPOKH.

EcTh eIr1é oiHOo BasKHOE TTOHSITHE, CBSI3aHHOE C OKOHHBEIMHU (QYHKITMSIMHU: IJIS KaXKI0M CTPOKHU CYIIEeCTBYeT
Habop CTPOK B €€ pasfere, Ha3bIBaeMbIN pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKY 0O0padaTHBAIOT
TOJIBKO CTPOKW PaMKW OKHA, a He BCeTro pa3dena. I1o0 yMOI4YaHWIO C yKa3aHWMeM ORDER BY paMKa
COCTOHMT M3 BCEX CTPOK OT Havajia pasfesia J0 TEeKyIleld CTPOKU U CTPOK, PAaBHLIX TEKYIIEH IO 3HAYEHUIO
BhIpaXkKeHUsI ORDER BY. Be3 ORDER BY paMKa II0 YMOJIYAHHIO COCTOHUT M3 BCEX CTPOK pa3meia.
ITocMOTpuTe Ha IPUMEP HCIIOJIL30BAHUSA sum:

SELECT salary, sum(salary) OVER () FROM empsalary;
salary | sum
________ +_______
5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

(10 rows)

Tak KakK B 3TOM IpuMepe HeT yKa3aHusda ORDER BY B IPeOJIOZKEeHHMH OVER, paMKa OKHa COOEePZXKHT BCe
CTPOKHU pa3peiia, a OH, B CBOIO O4Yepels, 6e3 npennoxXeHusi PARTITION BY BKJIIOWaeT BCEe CTPOKH TaﬁJII/II_U:I;
OPYIruMHU CJIOBaMM, CyMMa BBIYUCIIAETCSA I10 BCcel Taﬁnnue ¥ MHI IIOJTy4aeM OOWH Pe3yJIbTaT OJId KaxXaou
CTPOKHU pEe3yJibTaTa. Ho ecnu M=l ,E[O6aBI/IM ORDER BY, MEHI IIOJIYYHM COBCEM [OpPYyrue pe3yjIabTaThl:

SELECT salary, sum(salary) OVER (ORDER BY salary) FROM empsalary;

salary | sum
________ +_______
3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
4800 | 25700
4800 | 25700

1
PamMKu 0OKHa MOXKHO OIPENensTh U APpyrumMu cnoco6GaMH, HO B 9TOM BBEEHHHU OHU HE paccMaTpuBalOTCS. Y3HATh O HUX nonpoﬁHee BEI MoxKeTe B [lomgpa3pgerne 4.2.8.
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5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3meck B CyMMe HaKaIlJIMBAIOTCSA 3apIjiaThl OT [EepBOM (caMOM HU3KOH) OO0 TeKyllel, BKIHYas
TIOBTOPSAIONIMECS TeKylue 3HaueHUsA (obpaTuTe BHMMaHKWE Ha pe3yJabTaT B CTPOKaX C OOUHAKOBOM
3apIiaToi).

OkoHHbBIE (DYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIMCKE SELECT W HPeioXeHuU
ORDER BY. Bo Bcex ocCcTajIbHBIX IIpEenJIoZKEeHU X, BKIII0O4Yasi GROUP BY, HAVING U WHERE, OHU 3allpeIreHkbl.
IT0 OG'bHCHHeTCS{ TeM, 4YTO JIOTMYECKU OHHU BLIIIOJIHAIOTCSA IIOCJIE 3TUX HpeHHO}KeHHﬁ, a TaKXe IIoCJie
He OKOHHBEIX arperaTHBIX (I)YHKHHfI, U 3HAYUT arperaTtHyro (I)YHKLII/IIO MO2KHO BBISBIBATH B apPr'yMeEHTaX
OKOHHOM, HO He HaoOOpOoT.

Ecnu BaM HY2KHO OTPUIBLTPOBATH UJIU CTPYIIUPOBATh CTPOKHU IIOC/IE BEIUMCIIEHNUST OKOHHBIX (DYHKIIUM, BB
MOZKeTe MCII0Ib30BaTh BJIOKEHHBIN 3ampoc. Hanpumep:

SELECT depname, empno, salary, enroll_date
FROM
(SELECT depname, empno, salary, enroll_date,
rank () OVER (PARTITION BY depname ORDER BY salary DESC, empno) AS pos
FROM empsalary
) AS ss
WHERE pos < 3;

[laHHBIN 3aIIPOC TOKaXKeT TOJIBKO T€ CTPOKU BHYTPEHHET 0 3aIIP0Ca, Y KOTOPHIX rank (IIOPSIKOBEIY HOMED)
MeHbIe 3.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEEHHBIX OKOH,
KOHEYHO MOXXHO HamucaTh JIS KaXXO0oM M3 HUX OTHENIbHOE IIPeIiokKeHue OVER, HO ITPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI Ha Hero B OVER. Hampumep:

SELECT sum(salary) OVER w, avg(salary) OVER w
FROM empsalary
WINDOW w AS (PARTITION BY depname ORDER BY salary DESC);

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmene 9.21, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBaHue — 3TO KOHIIEMIINS, B3sITasI U3 O6'beKTHO-OpI/IeHTI/IpOBaHHI>IX 6a3 maHHBEIX. OHa OTKPEIBAET
MHO2K€CTBO UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

IaBaiiTe co3maguM OBe TaOMHIL: cities (ropoma) M capitals (CTONMHILI INTATOB). ECTECTBEHHO,
CTOJIMLIEI IIITATOB TaKXKe ABIIAITCA IopomgaMH, HOSTOMy HaM Hy}KHO ABHBEIM O6p830M JIO6&BJ'IHTB ux
B pesyanaT, KOorga MBI XOTHM IIPOCMOTPETHE BCE roponaa. Ecnu BnI IIpOsgABUTE CMeKaHKy, BBl MOXKeTe
IPenIoXKUTh, HATPUMEpP, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

elevation int, —-— (BbicOoTa B dyTax)
state char (2)

CREATE TABLE non_capitals (
name text,
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population real,
elevation int —-— (BpicoTa B dyTax)

)i

CREATE VIEW cities AS
SELECT name, population, elevation FROM capitals
UNION
SELECT name, population, elevation FROM non_capitals;

OHO MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJIGT BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BpICOTa B ®yTax)

)i

CREATE TABLE capitals (
state char (2) UNIQUE NOT NULL
) INHERITS (cities);

B maHHOM cnydae cTpoka TabmuIlk capitals Hacsaedyem BCe CTONOIH (name, population u elevation)
oT podumensvckoli mabauybl cities. CTOnOEIl name UMeEET THUII text, COOCTBEHHBIN Tun Postgres Pro
IJIT TEKCTOBBIX CTPOK MEePeMEeHHOM OIWHEL. A B TaOIUITy capitals M0OaBIIEH MOMOMHUTEBHEIN CTOIOEI]
state, B KOTOpOM OymeT ykKa3aH OYKBeHHEBIHM Kof mtaTa. B Postgres Pro Ta6muiia MoKeT HacIeOBaTbCS
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampuwmep, cnemyromyui 3anpoC BEIBEOET Ha3BaHUS BCEX IOPOOOB, BKIIIOYasl CTOJIUIIBE], HAXOOSIIUXCS
Brire 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

name | elevation
___________ e
Las Vegas | 2174
Mariposa \ 1953
Madison \ 845
(3 rows)

A crnepylouiui 3alpoc HaAXOOUT BCe TOpoma, KOTOPHIE HE SBISIOTCSA CTOJIMIIaMU INTATOB, HO TaKiKe
HaxomsaTcs Beize 500 ¢pyTos:

SELECT name, elevation
FROM ONLY cities
WHERE elevation > 500;

name | elevation
___________ +__________
Las Vegas | 2174
Mariposa | 1953
(2 rows)

3mech CIIOBO ONLY rmepen Ha3BaHUEM TabIuIEl cities YKa3bIBA€T, 4TO 3aIlIPOC CJIeayeT BBIIIOJIHATE TOJIBKO
Oiisi CTPOK TabMuLLl cities, He BKIOYAs TaOJIUITHI, YHacCJIeOOBaHHEIE OT cities. M=uorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYHI/IJ'II/I — SELECT, UPDATE ¥ DELETE — IIOOOEP2KHUBAIOT YKa3aHHe ONLY.

20



PaC].T.II/IpeHHbIe BO3MO2KHOCTH

IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
onuceiBaeTcs B Pa3mene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro ummeeT MHOXKECTBO BO3MOXKHOCTENW, He 3aTPOHYTEIX B 3TOM KpPaTKOM BBEeOEeHUH,
paccuuTaHHOM Ha HauMHAaIOIIUX ITojib30BaTenel SQL. 9T BO3MOXKHOCTHY OyIyT PaCCMOTPEHE! B IeTalsIx
B IPOOONI2KEHUN KHUTH.

Ecnu BaMm HeoOGxofuMa OOMONMHUTESIBFHAS BBOOHAsi MHGOpMalus, moceTute caiim PostgreSQL, TaM BHI
HaUOETe CCHIJIKYM Ha APYTHE PECYPCHI.
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Hactb Il. A3bIK SQL

B 3TOll 4YacTM KHUTM OIMUCHIBAEeTCS WHCIIONb30oBaHMe s3blka SQL B Postgres Pro. Mbl HayHEM C
onucanus obmiero cuHTakcuca SQL, 3aTeM pacckaXkeM, KakK CO3[gaBaTh CTPYKTYPH IJId XpaHEHUS
OaHHBIX, KaK HaMNoJIHATh 0a3y [MaHHBIX M KaK BBINIONHSATH 3alpochl K HelW. B mpopmomxkeHum OyOoyT
TIepeYnCieHkbl CyIIeCTBYIOUIYE TUIIH JaHHBIX U (QYHKIINY, IpUMeHsaeMble ¢ KoMaHgamu SQL. U HakoHeI,
3aKOHYHUTCS 3Ta YaCTh PACCMOTPEHUEM BaXKHBIX aCIIEKTOB HACTPOMKM 6a3bl JaHHBIX IJIT ONTUMAJIbHOMN
IPOU3BOOUTEIHHOCTH.

MaTepuan 3TOH YaCcTH YHOPSAOOYEeH TaK, YTOOLI HOBHYOK MOT IIPOYHTATh €€ OT Havajla [0 KOHIa Hu
TIOJTHOCTBHIO IIOHSTH BCe TeMEI, He 3aberas Bmepén. IIpu 9ToOM IjIaBhl COEJIaHBI CAMOOOCTATOYHBIMH, TakK
YTO OIBITHHIE ITOJIF30BATEJIM MOTYT UHUTATh TJIaBHI II0 OTHenbHOCTU. MHGoOpMaNus B 3TOM YaCTU KHUTU
IpelcTaBJieHa B IOBECTBOBATEJILHOM CTUJIE U Pa3felieHa ITo TeMaM. Eciiui ke Bac HHTepecyeT popMasibHOe
U TIOJTHOE OITMCaHUe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OONXKHBI yKe 3HaTh, KaK HOIOKIYaThCcAd K 6a3e maHHBIX Postgres Pro u
BHIITOJTHATH KOMaHOE! SQL. Ecnu BEI ell€ He 3HaeTe 3TOr0, peKOMeHOyeTCs CHadalla Ipo4yuTaTh JacTts .
KoMmanmbr SQL 06BIYHO BBOASTCS B PSql — MHTEPAaKTUBHOM TEPMHHAIbHOM ITpuIoxkeHuu Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

ME&I coBeTyeM IPOYUTATE 3Ty I'JIaBY U TEM, KTO yKe 3HakKoM SQL, Tak Kak B Hell ONIKCHBAIOTCS HECKOJIBKO
TPaBUJI U KOHIIENIINM, KOTOPHIE pealn30BaHbl B pa3HbIX 6a3ax gaHHBEIX SQL 1mo-pa3HoOMYy UJIM OTHOCSITCS
TOJIBKO K Postgres Pro.

4.1. JleKcuuyeckas CTpPYKTypa

4

SQL-mtporpaMMa COCTOUT M3 MOCIIEeNoBaTENIbHOCTH KoMaHO. KoMaHma, B CBOIO ouepenb, IIPenCcTaBIseT
co6o¥ MoCIem0BaTEIbHOCTh KOMNOHEHMO8, OKAaHYUBAIOIIYIOCS TOUYKOM C 3amsaTol («;»). KoHer BXogHOTO
TIOTOKA TaKXKe CUYMTAeTCS KOHIIOM KOMaHIbl. Kakiie UMeHHO KOMIIOHEHTHI [OIIyCTUMEI [J11 KOHKPETHOM!
KOMAaH[bI, 3aBHCHUT OT €€ CHHTAKCHCA.

KoMmmoHeHTOM KOMaHOEl MOKeT OBITE K/1H0Uesoe €/1080, u0eHmugukamop, udeHmu@uKkamop 8 Kasblukax,
cmpoka (WIu KOHCTaHTa) WJIM CIeluaJIbHBIN CUMBOI. KOMIIOHEHTHI 0OBIYHO Pa3ensiioTCs TPOOeTbHEIMU
cuMmBonaMu (mrpo6er1, Tabysaius, IIePeBol CTPOKH), HO 3TO He TpebyeTcs, eClu HEeT HEOQHO3HAYHOCTH
(HampuMep, KOTHa CIIEIICHMBOJI OKa3bIBAETCS PSIIOM C KOMIOHEHTOM APYTOTO THIIA).

Hampumep, cienyioniuii TEKCT ABISETCS IPaBUIbHOM (CUHTaKcu4YecKu) SQL-IporpaMMoi:

SELECT * FROM MY_TABLE;
UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

9To mocnenoBaTeIFHOCTh TPEX KOMAaH], IT0 OTHOM B CTPOKE (XOTSI UX MOXKHO OBIIO PAa3MECTHUTh U B OOHY
CTPOKY MJIM Ha00OPOT, Pa3OeIuTh KOMaHIbl Ha HECKOJIPKO CTPOK).

Kpome atoro, SQL-mporpaMMbl MOTYT comepzKaTb KommeHmapuu. OHU He SABISIOTCS KOMIIOHEHTaMHU
KOMaHJ, a 110 CyTH PaBHOCUJIEHBI ITPOOEIbHEIM CUMBOJIAM.

Cunrtakcuc SQL He o4YeHb CTPOTrO OIpefenseT, KakKue KOMIIOHEHTHI HUAeHTUGUIUPYIOT KOMaHOH, a
KakKue — MX OIIepaHObpl WX TapaMeTphl. IIepBEle HECKOJIBKO KOMIIOHEHTOB OOBIYHO COfepzKaT HMS
KOMaH[bl, TaK 4YTO B [TAHHOM IIPMMEPE MBI MOXKeM ToBOpPuUTh 0 KoMaHmax «SELECT», «UPDATE» u
«INSERT». Ho manpuMep, KOMaHOa UPDATE TpeOyeT, 4TOOB TaKXKe B OnpenesIEHHOM II0JIOKEeHUH BCerma
CTOSIJT KOMIIOHEHT SET, a INSERT B IPUBEIEHHOM Bupe TpeOyeT Haludus KOMIIOHEHTa VALUES. TOYHEIe
CHUHTaAKCUYEeCKUe IIpaBUila OJIs1 KaXXOoi KoMaHObl onucalkl B YacTtu VI.

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

IToka3aHHBIE BHIIIIE KOMAHOLI COMEPZKAIM KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SIBASIIOTCS
IpUMepaMMu K/AH04esbiX C/108, TO €CTh CJIOB, MMeImUX (UKCUPOBAHHOE 3HaueHWe B s3bike SQL.
KommoHeHTHE MY_TABLE ¥ A SIBJISIIOTCS IIpuUMepamMu udeHmugukamopos. OHU UAEHTUPUIIUDPYIOT UMEHa
TabuIl, cTONOIIOB UK OPYTUX O0OBEKTOB 6a3 JaHHHBIX, B 3aBUCUMOCTH OT TOTO, I'l€ OHU MCIIOJIb3yIOTCS.
ITosToMy MHOTHA WX HA3BIBAIOT MPOCTO «MMeHaMu». KIII0YeBBIE CJI0BA M UAEHTU(PUKATOPHI MMEIOT
OOWHAKOBYIO JIEKCHUYECKYIO CTPYKTYPYy, TO €CTb, He 3Has $I3bIKA, HEJIb3s OIPENEJIUTbh, SIBJISETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOYEBBEIM CJIOBOM HJIM HUAOEHTU(GUKATOPOM. I[TOIHEBIM CIHCOK KITIOYEBBIX CJIOB
npuBenéH B [Ipunoxenuu C.

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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Cunrtakcuc SQL

CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

KmoueBble clioBa ¥ UOEHTU(GUKATOPHE 0e3 KaBhIYeK BOCIIPUHMMAIOTCS CHUCTeMOi 0e3 ydéTa perucTpa.
Takum ob6pa3om:

UPDATE MY_TABLE SET A

5;
PaBHOCHJIEHO 3aIIMCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3YyEeTCA He(bOpMaJ'[LHOG COTrJjlallieHue 3allMChIBATh KJIIOYEBEIE€ CJIOBA 3arJIABHBEIMHU GYKBaMI/I,
da UMEeHad CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u mpyroii Tum uUOeHTUPHUKATOPOB: omoesi€éHHble udeHmupukamopsvl UMu udeHmugukamopsl 8
Kasviukax. OHH 00pa3yIOTCA MPU 3aKIIOYEHWH OOBLIYHOTO HaOopa CHMBOJIOB B OBOMHEIE KABLHIYKH (").
Takue umeHTU(HUKATOPE! Bcerna OyOyT CUNTATLCS HAeHTH(GHUKATOPaMHU, HO He KJIIIOYeBEIMH CJIoBaMu. Tak
"select" MOXKHO WMCIIOJIb30BaTh [Jid 0003HA4YEHUsS CTOJIOIa uiau TabmuIbl «select», Torma Kak select
0e3 KaBEIYEK OymeT BOCIPUHST KakK KITIOYEBOE CJIOBO U IIPUBENET K oImnbKe pa3zbopa KOMaHIHEl B MECTE,
TIie OXKHUOAeTCS UMS TaOIUIThl MU CTONOIa. TOT XKe mIpuMep MOXKHO MepenucaTh C UIeHTHPUKATOpPaMu
B KaQBHIUKAX CIENYIOIIAM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

UperTrdUKaTOPH B KABEHUYKAX MOTYT COOEPXKAaTh JIIOObIe CUMBOJIBI, 3@ UCK/TIOUEHUEM CUMBOJIA C KOOOM
0. (YToOBI BKITIOUUTH B TAKOW UAEHTU(PUKATOP KaBEIYKH, TPORYOIUPYHUTE UX.) ITO IMO3BOJISIET CO3aBaTh
TaGIUIIE ¥ CTOJIOIBI C MMEHAaMHU, KOTOPhie WHa4Ye ObliM OBl HEBO3MOXKHBI, HATIPUMED, C TpobenaMu Uiu
amnepcasgamu. OrpaHUYeHNe OIWHBI IPU 9TOM COXPAHSETCH.

Emé oguH BapuaHT UAeHTU(PUKATOPOB B KaBHIUKAX MMO3BOJISIET MCIIOIL30BaTh CUMBOIE Unicode 1o ux
KomaM. Tako¥ ugeHTUDUKATOP HaUuUWHAETCd C Us (CTpodYHas UM 3ariaBHasd U U aMIepcaHn), a 3aTeM
cpasy 0e3 mpo0esioB UOET OBOMHAS KaBbIUYKa, HAaIpUMep Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTH C OIIEPaATOPOM &. UTOOH €€ n30exKaTh, OKPYyKaNTe 3TOT orepaTop npobesamu.) 3aTeM
B KaBbIYKaX MOXKHO 3aluchiBaTh CUMBOJIEI Unicode aByMs criocoGamu: obpaTHas Kocas 4epTa, a 3a Hel
KOJI CHMBOJIa U3 YETHIPEX IMeCTHAAIIaTePUYHEIX 1P, 1160 oOpaTHas Kocas YepTa, 3HaK IIJII0C, a 3aTeM
KOJI U3 IMIECTHU IIeCTHAAUATEPUUHbIX ITudp. Hanpumep, uaeHTUGUKATOP "data" MOKHO 3alUCATh TaK:

Us"d\0061t\+000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIpUMepe 3aKOOHWPOBAHO PYCCKOE CIJIOBO «CJIOH», 3alHuCaHHOe
KUPHUJLINIIEN:

Us&"\0441\043B\043E\043D"

Ecnu BB XOTUTE MCIIONB30BaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €0 MOXKHO YKa3aTh,
mo0aBUB UESCAPE IIOC/I€ CTPOKHU, HAIIPUMED:

Ug"d!0061t!+000061" UESCAPE '!'

B KaudecTBe cmerncuMBOia MOXKHO BHIOpPATh 1I000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUYHON UGPEH], 3HAKa
IUTIOC, anocTpoda, KaBhIYKU UIK IPOOesIbHOI'0 CUMBOJIA. 3aMeThTe, YTO CIIEIICUMBOJI 3aKJIIo4YaeTcs He B
IBOVHEIE KaBBIYKH, & B allOCTPOQHL.

YToOH cenaTh CIeICUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAXKIH.

Unicode-dopMaT IMOTHOCTHIO TOAAEPKUBAETCS TONBKO IIPU UCIIOIb30BaHUM Ha CepBepe KOOUPOBKY UTF 8.
Korpga mcnonb3yroTcs Apyrue KOOUPOBKM, OONyCKaeTcsd yKalaHue TonbKo ASCII-cuMBooB (Cc KomamMu
oo \007F). 1 B UETHIPEX, U B IIIECTU3HAYHOMN (opMe MOKHO 3alMChHBaTh cypporaTHeie napbl UTF-16 u
TaKKM 00pPa30M COCTABISITH CHMBOJEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IeCTH3HAYHOH
(bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl He COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BEIUHSIIOTCS B OOWH CUMBOJI, KOTOPHEIHM 3aTeM Komupyetcsi B UTF-8.)
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HNpeHTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
UOeHTU(PUKATOPHI 03 KaBEUEK BCerma IIepeBOOsTCS B HUXKHUYM perucTtp. Hampumep, umeHTH(GUKATOPH
FOO, foo M "foo" CUMTAIOTCA OOMHAKOBEIMU B Postgres Pro, HO "Foo" U "FOO" OTJIMYHEI OPYT OT Apyra 1
oT nmpepsiayux TpeX. (I[IpuBemenne UMEH 6e3 KaBBYEK K HUXKHEMY PETHCTPY, KakK 3TO menaeT Postgres
Pro, HecoBMecTuMO co cTaHmapToM SQL, KOTOpPHIM IOBOPUT O TOM, YTO MMEHA MOJIXKHBI ITPUBOIUTHLCS
K BepxHeMy peructpy. To ecTh, COTJIaCHO CTaHAApPTy foo [OJKHO OBITH 3KBHUBAJIEHTHO "FOO", a He
"foo". IloaTOMy IIpU CO3TaHUU IIEPEHOCUMEBIX ITPUJIOXKEHUN pPeKOMeHOyeTcs ubo Bcerma 3aKiodaTh
onpeneseéHHOe UMS B KaBbIUKK, MO0 He 3aKI/II0YaTh HUKOITA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ecTh TpH THIIa KOHCTAHT No0pa3ymMesdeMbiX MUNo8: CTPOKU, OUTOBEIE CTPOKHU U YKCIIA.
KoHCTaAHTEI MOXKHO TakKKe 3allMChIBATh, YKa3hIBasd THUIIEI SBHO, YTO II03BOJISET IPENCTAaBUTL UX Oojee
TOuHO 1 06paboTaTh 6Gosee 3¢ GeKTUBHO. ITH BapHaHTH PACCMAaTPUBAIOTCS B CIENYIOIIUX IToApa3aeax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTpokoBasi KoHcTaHTa B SQL — 3To oObIYHasi IIOCIEeOOBaTEJIbHOCTh CUMBOJIOB, 3aK/IIOUEHHAS B
arroctpodml ('), Hampumep: '3to crpoka'. YTOOB BKITIOYHUTH alloCTPO¢ B CTPOKY, HAIIMIINTE B HEU OBa
anocTtpoda psAmoM, HallpuMep: 'Xauua n''Apx'. 3aMeTbTe, 3TO He TO JKe caMOe€e, YTO JBOMHAas KaBhIUKa

(").

I[IBe CTPOKOBBIE KOHCTAHTHI, pa3feéHHble TPOOEIbHBIMH CHUMBOJIAMU U MUHUMYM OOHUM nepesodom
CcmpoKu, oObeOUHSIOTCS B OOHY M 00pabaThIBAIOTCS, KaK eciu OBl CTPOKa Obljla 3amucaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIuCh:
SELECT 'foo' 'bar';
CYHUTAETCS CHHTAKCUYECKOU OmMOKOM. (9TO HECKOJIBKO CTPAaHHOE IT0BeeHNe OIIPeNeieHo B CTaHIapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsienoBaTeNibHOCTAMM B ctune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCJIENOBATEIbHOCTH», UTO SIBISIETCS pacIIMpPeHUEeM CTaHIOapTa
SQL. CTpoka CO CIENIOCJIEIOBATEILHOCTSIMU HaYWMHAETCs C OYKBHI E (3arjlaBHONM WM CTPOYHOI),
CTOSIIIIEN HEIOCPEACTBEHHO Ilepeld amocTpodoM, HampuMmep: E'foo'. (Korma KOHCTaHTa CO
CIIEIIIOCIIEIOBATEILHOCTHIO Pa30uBaeTCsI Ha HECKOJIBKO CTPOK, OYKBY E HY2KHO ITOCTABUTh TOJIBKO ITEepe
TIePBLIM OTKPBIBAIOIINM artocTpodoM.) BHYTpH TaKuX CTPOK CUMBOJ 00paTHOM KOCOM 4epTHI (\) HaUnHaeT
C-ntomo6HEBIE CneunocsiedogameibHOCMU, B KOTOPHIX coOYeTaHWe 00PaTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIoM(aMi) Ja€T onpenenéHHoe 6aliToBoe 3HaYeHHNe, KaK IToKa3aHo B Taomume 4.1.

Taonuia 4.1. CoernmnocijienoBare/ILHOCTH

CroenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GOpMHEI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

\o, \oo, \ooo (o =0-7) BOCHBMEPHUYHOE 3HaUeHUe OanTa
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CoenmociegoBaTe/IbHOCTh HNHuTeprnperanusi

\xh, \xhh(h=0—9,A—F) 1ecTHaglaTeEpUYHOe 3HadYeHue GaiiTa

\uxxxx, \Uxxxxxxxx (x=0—9, A —F) 16- wnm 32-OMTHBINM IIeCTHAOIATEPUUYHBIA KO
cumMmBosia Unicode

JIro601 mpyroi# CUMBOJI, UOYIIHY IIOCNIe 0OpPaTHOM KOCOM YepTH, BOCIPUHUMAaETCsI OyKBaJlbHO. Takum
06pa3oM, YTOOBI BKITIOUHUTh B CTPOKY 00PaTHYIO KOCYIO YepPTy, HY2KHO HaIllMCaTh OBe KOCBIX YepTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucas \ ', B JOIOJIHEHNE K OOBIYHOMY CIIOCO0y ''.

Bel [momKHBI 103a60TUTHCSA, YTOOBI OAWTOBBLIE IIOCJIENOBATEJILHOCTH, KOTOPHIE BHEL CO37Aa€Te TaKUM
006pa3oM, 0coOEHHO B BOCBMEPUYHON U IIeCTHaALlAaTePHUYHOU 3amucy, oOpa30BLIBANIM [OIYCTHUMEIE
CUMBOJIEL B CepBepHOU KogupoBKe. Korma cepsep pabotaet ¢ koguposkoi UTF-8, BMecToO Takol 3anucu
0aliT clemyeT MCIIOJNb30BaTh CIlelocnenoBaTenbHocTH Unicode unm anbTepHATUBHBIM CHUHTaKCHUC
Unicode, onucanuwi#i B [Tompasmerne 4.1.2.3. (B mpoTHUBHOM cjiydae MPUAETCS KOOUPOBAThH CUMBOJILI
UTF-8 Bpy4HYIO U BRIIUCHIBATHL UX 110 6aliTaM, YTO OUeHb HEYIOOHO.)

CrennocnenoBaTenbHOCTH ¢ Unicode IIOMHOCTBIO IOOAEPKUBAIOTCS TOJIBKO IIPH MCIIOJIb30BAHUU Ha
cepBepe KOOUpPOBKM UTF8. Korga MCIONIB3YIOTCA OPyrue KOOUPOBKH, OOIIYCKaeTCs YKa3aHWEe TOJIBKO
ASCII-cumBosioB (¢ KogaMu mo \u007F). Y B 4eTHpEX, U B BOCBMU3HAYHOU HopMe MOIKHO 3alUCHIBATh
cypporatubie mapbl UTF-16 u TakuM 06pa3oM COCTaBNSATHL CUMBOJEI ¢ Kogamu Oomnbine yuem U+FFFF,
XOTS HaJIMuMe BOCbMU3HAYHOU (OPMBI TEXHUUECKU [ieaeT 3T0 HeHyKHEIM. (Korma cypporaTHble naphl
KCIIOJIB3YIOTCSI C CEPBEPHOM KOOUPOBKOU UTF8, OHM CHadaslla 00beOUHSAIOTCS B OOMHUH CHMBOJ, KOTOPBIH
3ateMm kogupyetcs B UTF-8.)

BHHUMaHHue

Ecnmu nmapamerp koHurypauuu standard conforming strings umeeT 3HaueHue off, Postgres
Pro pacnosnaér o6paTHYI0 KOCYI0 YepTy KaK CIIELICUMBOJI M B OOBIYHBIX CTPOKaX, U B CTPOKax
Cco crmeunociepoBaTenbHOCTAMU. OgHako B Bepcuu PostgreSQL 9.1 mo ymMoiI4aHUIO IPUHSATO
3HAYEeHWEe on, ¥ B 9TOM CJiydae oOpaTHasi Kocas 4YepTa PacCIO3HAETCS TOJBKO B CIELICTPOKAX.
9T10 moBeneHue OOMbIIE COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HapyIIUTh PaboTy MPUIIOKEHUH,
paccUYUTaHHBIX Ha TPEObIAYIINA pexXuM, Korga obpaTHas Kocasi 4epTa pacio3HaBanachk Besge. B
KadeCTBe BPEMEHHOTO PeNIeHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, HO JIy4Ille YUTH OT
Tako# npakTuku. Eciiu BaM HykHO, 4T0OBE oO6paTHas Kocas depTa IpencTaBisiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

B pomomHeHme K standard_conforming_strings IIOBemeHHEM OOpPATHOM KOCOH dYepTHl B
CTPOKOBEIX KOHCTAHTaX yIIPaBIAIOT IapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOI ¢ KomgoM 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocneposatenbHocTAMM Unicode

Postgres Pro Takxke mommep’KHWBaeT eIlé OOWH BapUaHT CIIEIOCJIe0BaTEIbHOCTEM, MTO3BOJIAIONINMI
BKJIIOYaTh B CTpoKM cuMmBoinbl Unicode mno wux komaMm. CTpokoBassi KOHCTaHTa CO
cueunocnenoBaTenbHocTaMu Unicode HaunHaeTcs ¢ Us (CTpouHas unu 3arjaBHas U ¥ aMmepcaHq), a
3aTeM cpaly 6e3 mpobestoB UAET anmocTpod, Hampumep Us ' foo'. (3aMeThTe, YTO IIPHU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIEPaTOPOM &. UTOOH €€ n30exKaTh, OKPYyzKaNTe 3TOT OepaTop rpoberamMu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOJIE Unicode mByMs crocoGamu: oOpaTHas Kocasi 4epTa, a 3a
HeH! KOJ CHMBOJIa M3 YETHIPEX IIeCTHAAIlaTEPUYHLIX 1udp, mnbo oOpaTHas Kocas yepTa, 3HaK IIIOC, a
3aTeM KO U3 IIeCTH IeCTHaAIlaTepUYHLIX 1udp. HampuMep, CTPOKYy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepyroiieM MeHee TPUBHAIBHOM IIPUMEpPE 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINILEN:

U&'\0441\043B\043E\043D"
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Ecnu BBl XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHY, HAIPUMED:

U&'d!0061t!+000061"' UESCAPE '!'

B KauecTBe cmelicuMBOJIa MOXKHO BbI6paTL JII000H CHMBOJI, KpoMée HIeCTHaJI].[aTepI/I‘-IHOfI I_[I/I(bpbl, 3HaKa
IIJIIOC, al'[OCTpO(ba, KaBBIYKH HUIIN Hp06eHBHOFO CHUMBOJIA.

CneunocrnenoBatenbHocT ¢ Unicode mopmepXKMBAIOTCA TOJIBKO IIPU MCIIOJIL30BaHUM Ha CepBepe
KoOupoBKU UTF8. Korga HCHONb3yIOTCA APyrue KOOMPOBKM, OONyCKaeTcs yKalaHue ToiabKo ASCII-
CcUMBOJIOB (C KomamMu mo \007F). M B dYeTHIpEX, W B IIeCTU3HAUHOM ¢(opMe MOKHO 3alUCHIBATh
cypporatueie mapbkl UTF-16 u TakuM 00pa30M COCTaBASITL CUMBOJMBEI ¢ Kogamu Oojbeiine yem U+FFFF
XOTS HaJlu4yMe NMIeCTU3HAYHON (OPMEI TEXHUYECKU AejlaeT 3TO HeHyKHBIM. (Korpma cypporaTHble maphl
HWCIIONB3YIOTCSI C CEPBEPHOM KOOUPOBKOM UTFS, OHM CHadajla OOBEeOUHSIIOTCS B OOWH CUMBOJI, KOTOPHIH
3aTteM Komupyetcst B UTF-8.)

Takke 3aMeTbTe, YTO cIelnociiefoBaTenbHocTH Unicode B CTPOKOBBIX KOHCTAaHTax paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiuu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TeM, YUTO
WHaye KIUEeHTCKUE IIPOorpaMMmel, IIpoBepsmoue SQL-onepaTopsl, MOKHO OyOeT BBECTHU B 3abJIyKaeHUE
U 9KCIUIyaTUPOBaTh 3TO KaK ysI3BUMOCTL, HanpuMep, misd SQL-unbveknuil. Ecnu aTOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIef0oBaTEeILHOCTY OyAyT BHI3EIBAThH OUIMOKY.

Y100 BKIIIOYUTH CII€EIICUMBOJI B CTPOKY 6YKBEU'[]:>HO, HaIIMIIINUTE €Tr0 OBaXKbI.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0JJ1apbl

XOTsI cTaHOAPTHHIM CUHTAKCHUC OJIST CTPOKOBBIX KOHCTAHT OOBIYHO OCTATOYHO yooOeH, OH MOXKEeT IIJI0OXO0
YUTATBHCS, KOTOa CTPOKA COOEPZKUT MHOTO amoCTPOodOB MM OOpaTHBIX KOCHIX UEPT, TaK KaK KaXKIbIH
TAaKOW CHUMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABAJIMCh YHUTAEMEIMH,
Postgres Pro mpepmaraeT elné omuH CIOCO0O 3allMCH CTPOKOBBEIX KOHCTAHT — «3aKIIYEHHEe CTPOK
B posuiapel». CTpOKOBasi KOHCTAHTa, 3aKJIIOYEHHAs B [OOJIJIaphl, HaYMHAETCS CO 3HakKa pojuiapa ($),
Heo0s3aTeJIbHOTO «Tera» M3 HECKOJBKHWX CHMBOJIOB U €II€ OJHOTO 3HakKa [AoJjijlapa, 3aTeéM COOEPIKUT
OOBIYHYIO ITOCJIEOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaQHYMBAETCS 3HAKOM [IOJjIapa,
TEeM Xe TerOM M 3aMHBIKAKIIVM 3HaKOM poinapa. Hanpumep, cTpoky «2KanHa O'ApK» MOXKHO 3alUCaTh
B moJIapax OByMs criocoOaMm:

$SXKanua n'ApkS$SS
$SomeTag$Xauua n'Apk$SSomeTag$

3aMeTbTe, YTO BHYTPH TAKOM CTPOKH amoCTPOoGHl He HyKHO 3allHMCHBaTh 0COOBIM oOpa3oMm. Ha camom
Iese, B CTPOKE, 3aKII0YEHHON B IOJIJIapPhl, BCE CHMBOJIBI MOKHO 3aMIMCHIBATh B YMCTOM BU[IE: COOEPKUMOE
CTPOKHU BCerga 3alMcChIBaeTcss OykBambHO. Hu oOpaTHasi Kocasi 4depTa, HH OaXxe 3HaK Oojilapa He
SIBJITIOTCSI CIEILICMMBOJIAMHU, €CJIM TOJIbKO OHM He 00pa3yioT IIOCJIeZOBATEIbHOCTb, COOTBETCTBYIOIIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBBEIE KOHCTAHTHl B AOJIIapaXx MOXHO BKJIakIBaTh OPYT B IOpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble TeTu. Yallle BCEro 3TO HCIIONb3yeTCs NMPU HANMCAHUU OIpeneneHud GyHKIMH.
Hanpuwmep:

Sfunction$
BEGIN
RETURN ($1 ~ $qg$[\t\r\n\v\\]s$qg$);
END;
Sfunction$

3mech OCIemoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas OyneT obpaborana, korga Postgres Pro 6yneT BEIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta MOCIEeNOBaTEIbHOCTL HE COOTBETCTBYET BHEIITHEMY TEr'y B fojjiapax ($function$), C TOUYKM 3PEHUSA
BHEITHEeN CTPOKHU 3TO ITPOCTO OOBIYHBEIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter CcTpOKH B HoJjIlapax, €CIHM OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBUJIAM, OIPeHdesIEHHBIM
O uOeHTUGUKATOpPOoB 0e3 KaBBIYEK, M K TOMYy XK€ He OOJIKeH codepzKaTb 3HaK [ojtapa. Teru

27



Cunrtakcuc SQL

PerucTpo3aBUCUMEI, TaK 4YTO $tag$String content$tag$ — IIpaBUIIBHAsA CTPOKa, a S$TAGSString
contentS$tag$ — HeT.

CTpoka B goJjiapax, Cliedyrollasi 3a KIJIIOUEBHIM CIIOBOM UIU HUAEHTU(PHUKATOPOM, HOJIKHA OTOENSITHCS
OT Hero NpoOenbHBIMM CHUMBOJIAMHU, MHA4e Hoiiap OyaeT CYMUTATLCS MHPOHOJIXKEHUEeM IIPembImyIIero
uneHTuduUKaTopa.

3akI04YeHne CTPOK B IOJIJIAPH He SIBISIETCS YacThio cTangapra SQL, Ho yacTo 910 60ee ymoOGHEBIHM c10Cco6
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHHIM BapuaHT ¢ anmoctpodamu. OH 0COGEHHO IIOJIEe3€H,
KOTJla HYXKHO IIPENCTABUTh CTPOKOBYIO KOHCTAHTY BHYTPHW OPYTrOHM CTPOKM, YTO HAcCTO TpebyeTcs B
OIIpeNeIeHUsIX MPOLEenypPHBIX GYHKIWH. OrpaHUYUBIINCH TOJBKO anocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIpUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMKU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH [0 OBYX IPU pa3bope BHEIIHEH CTPOKW, U HAKOHEIl 0 OJHOI'O IIpHU
006paboTKe BHYTPEHHEHW CTPOKU BO BPEMSI BHITIOTHEHUS QYHKIHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
po6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BruToBElE KOHCTAHTH MOTYT OBITH 3allMICAaHBI M IIO-OPYyrOMY, B IMIECTHAOIIATEPUYHOM BUIE, C HAYaJIbHOU
OYKBOM X (3arjlaBHOM MJIM CTPOYHOM), HAnpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIEHTHA IBOUYHOM, TOJTHKO
YeThIpe OBOMYHEIX IU(PH 3aMEeHSI0TCSA OOHOU IIeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapHl OUTOBBEIE CTPOKM HEJIh3SI.

4.1.2.6. YUncnoBble KOHCTAHThbI
YucioBbEIle KOHCTAHTEL MOI“YT 6bITB 3aJaHEI B CJ'IeJJ;YIO].U;GM O6HJ;GM BULE:

LJHPPBI

yudpel. [gu$per] [e [+-] yupps]
[yupet] . yugpnl| e [+-] yupps!]
yudpere [+-1 HHPE!

roe nudpsr — 9TO OOHA WM HECKONbKO mecsaTudHBIX 1mdp (0..9). Jo unu mocie OeCSTUYHOM TOYKU
(pu eé HanuuWM) HOIXKHA OBITH MUHMMYM OfOHa nudpa. Kak MuauMyM ofHa mudpa monKHaA CIegoBaTh
3a 0003Ha4YEeHHEM 3KCIIOHEHTH! (e), €CJIM OHO IPUCYTCTBYET. B 4YMCIIOBOM KOHCTaAHTE HE MOIKET OBITh
mpo6esioB UM APYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WX IJIIOC B Hadajie CTPOKU He
CYMTAETCS YaCThIO YHCJIA; 3TO ONepaTop, IPUMEHEHHEIM K KOHCTAHTe.

Heckonbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucymoBasi KOHCTAHTa, HE copepzKalas TOYKWM M SKCIOHEHTH, M3HAYalbHO pPacCMaTpPUBAETCS Kak
KOHCTaHTa THUIIA integer, €CNIM €€ 3HAUYeHWE yMellaeTcsd B 32-OMTHBI THUI integer; 3aTeM Kak
KOHCTaHTa THUIa bigint, eclu eé 3HadYeHUe yMeIaeTcs B 64-OUTHHIM bigint; B IPOTHBHOM ClIydae
OHa MMPUHUMAET THUIl numeric. KOHCTAHTHI, cogepaKallie HeCATUYHBIE TOYKY U/UJTN 9KCIIOHEHTHI, BCEraa
CYMTAIOTCS KOHCTQHTAMM THUIIA numeric.

HM3HayanbHO HA3HAYEHHBIM THII HAaHHBIX YMHCJIOBOM KOHCTAHTBEI 3TO TOJBKO OTIIPaBHAs TOYKa [JIS
aJITOPHUTMOB OIIPEEIeHus TUIla. B OONBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojiee MNOOXOOSIIEeMy THIIY MOJIS HAHHOTO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHI MOIXKETEe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOE 3HAYEeHNE KaK 3HaYeHHE OIpPeneléHHOrO THIla, TPUBEIST
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ero THUII K HykHOoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOe 3HAUYeHNe PacCMaTPHUBAJIOCh KakK
uMeroInee TUIl real (float4), HaIuCaB:

REAL '1.23' —- CTPOKOBBIHE CTHIb
1.23::REAL —-— crtunb Postgres Pro (ucTopuUueckuh)

Ha camoM perne 3TO TONMBKO YacCTHBIE CJIyYad CHHTAKCHCA MPUBENEHHUs THUIIOB, KOTOPBIA Oymer
paccMaTpuBaThCS Hasee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNoBs

4

KOHCTaHTy 006bIYHO20 THIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0c000B:

type 'string'
'string'::type
CAST ( 'string' AS type )

TeKCT CTPOKOBOI KOHCTAHTHI IepemaéTcs mpolleqype npeobpa30oBaHus BBOMA [JIsI THUIHA, 0003HAYEeHHOI 0
37Mech type. Pe3ynbTaToOM CTAHOBHTCS KOHCTAHTAa YKa3aHHOTO THIIA. fBHOE NOpUBEHEHHE THIIA
MOZKHO OITyCTHUTBb, €CJIM HY2KHBIM THII KOHCTAHTHI ONPENEsIIeTCsS OMHO3HAYHO (HampumMep, KOrma OHa
MIPUCBAUBAETCS HETIOCPEICTBEHHO CTOIOIY TabGJIUIILI), TAK KaK B 9TOM CiIydae IIPUBEeOeHUE IIPOUCXOIUT
aBTOMATHUYECKH.

CTpOKOBYIO KOHCTAQHTY MOZ2KHO 3allCaTh, MCIIOJIb3YA KakK OOBLIYHBLIM CHUHTAKCHUC SQL, TaK " (bOpMaT C
OoJiliapaMu.

Tak>ke MOXKHO 3aIlucaThb IIpUBeOgeHNne TUIIOB, UCIIOJIb3YysA CHUHTAKCHUC (I)YHK].[I/H;'I:
typename ( 'string' )

HO 9T0 pa®oTaeT He [OJIs BCeX MMEH THUIIOB; IoapoOHee 00 3ToM HamucaHo B [Togpasmnene 4.2.9.

KoHCTpyKIMIO ::, CAST() W CHHTAKCHC BHI30Ba (GYHKIMM MOXKHO TaKKe WCIONb30BaTh MIJIs
mpeo6pal30BaHUsT TUTTOB OOBIYHEIX BEIPAaKEHUH BO BpeMST BHITIOJTHEHU ST, KaK onmucaHo B ITogpasmerne 4.2.9.
Bo wu3bekaHne CUHTAKCUYECKOW HEONMPEeAeNnEéHHOCTH, 3alUCh run 'crpoxa' MOIKHO MCIIOIb30BaTh
TOJIBKO [JIs1 YKa3aHWS THUIla IPOCTOM TEKCTOBOM KOHCTAHTH. EmE OOHO OrpaHMYeHUE 3alUCU THI
'crpoxa': OHA He paboTaeT IJIsi MAaCCUBOB; IJISI TAKUX KOHCTAHT CJIELyeT UCIIOIb30BaTh : : WK CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTCs 0000IIeHMEM CTaHOapTa:
B SQL Tako! CHHTAKCHUC NOOAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI JaHHEIX, HO Postgres Pro mo3somnsiet
HUCIIOIb30BaTh ero Oy Bcex. CHHTAKCHUC C : : MMeeT UCTopuYeckue KOpHU B Postgres Pro, Kak u 3anuch
B BU1€ BbI30Ba (bYHKHHH

1.3. OnepaTopsbl

HmMmsi omepaTopa o6pas3yeT IIOCJIeIOBaATEILHOCTH He 0ojiee ueM NAMEDATALEN-1 (o ymom4yaHuio 63)
CHMBOJIOB U3 CJIEOYIOIIero CIucKa:

+-*/<>=~1@#% "~ &| 7
OnHaKo OJIsi UMEH OIIePaTOPOB €CTh eIl HECKOJIPKO OTPaHUYEHUN:

* CoueTaHUs CUMBOJIOB —— ¥ /* He MOT'YT IPUCYTCTBOBATh B UMEHU OIlepaTopa, Tak Kak OHU OyOyT
0603HayaTh Ha9ajio KOMMeHTapus.

* MHOTOCHMBOJIBHOE UM oImepaTtopa He MO2XKET 3aKaH4YUBaThCAd 3HAKOM + UJIK —, €CJIM TOJIBKO OHO He
COOEPXKUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~1@# %"~ &| 7

Hampumep, @- — [OMyCTHMOE UMsI OIlepaTopa, a *— — HeT. blarogapsi 9ToMy OrpaHUYeHHIo,
Postgres Pro moxeT pa30upaTh KOppeKTHbe SQL-3anmpock 6e3 Ipo6eoB MeKAy KOMIIOHEHTAMU.

3amuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITh MMeHa COCEIHUX OIIepaTOpOB
npobeamMu OjIsi OMHO3HAYHOCTU. HammpuMep, eciiy BhI OIIPedesIuIi JIEBhIM YHAPHBIN OIIepaTop C UMeHEM
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@, BBI He MOXKeTe HanucaTh X*QY, a MOJIXKHBI HanmucaTh X* @Y, 4ToOvl Postgres Pro ogHO3Ha4YHO IIpoYUTal
9TO KakK [JBa oIlepaTopa, a He OOVH.

4.1.4. CneuMasnbHble 3HAKU

HexkoToprie He andaBUTHO-IUGPPOBEIE CHUMBOJIBI MMEIOT CIIeIlMalbHOe 3HadeHHe, HO IIpU 3TOM
He SBASIOTCS omnepatopaMu. IlogpoOHee uX HCIIOIb30BaHME OyOEeT PaCCMOTPEHO NPH OIHMCAaHUU
COOTBETCTBYIOIIIETO 3JIEMEHTa CUHTAKCHCa. 3[eCh OHU YIIOMUHAIOTCS TOJILKO [JIsT CBeOeHUs U 000011eHNU S
uX IIpeJHa3Ha4YeHud.

* 3Hak mosutapa ($), IpeaBapsIOMIUN YUCII0, UCIIOTb3YeTCs OJIs MPEeaCTaBIeHUs ITO3UITMOHHOTO
rnapamMeTpa B TeJie onpeneaeHus PyHKIIMNA U1K IOATOTOBIEHHOr0 omepaTopa. B Apyrux KOHTEKCTax
3HaAK OoJIjlapa MOXKeT OBITh YaCThI0 MAEHTU()HUKATOPA HUJIM CTPOKOBOM KOHCTAHTHI, 3aKII0UYEHHON B
OOJIIapHL.

* Kpyrmnbie ckoOKH ( () ) UMeIOT 0OBIYHOE 3HAaYeHNEe U MIPUMEHSIIOTCS /ISl TPYIIUPOBKY BhIpaXKeHUM
U TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX Clydasax CKOOKM — 3TO HeoOxXxomumMasi 4acThb
CUHTAKCHCa OoIpefaenéHHbXx SQL-KoMaH.

* KsampaTHbBIe CKOOKY ([ ]) IIPUMEHSIIOTCS OJIsT BEIOEJIEHUS 3JIEMEHTOB MaccuBa. [lompo6Hee MaCCHUBEI
paccMmaTpuBaloTcs B Pasgene 8.15.

* 3amsrtrie (,) HCIIOJIB3YIOTCSA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEeHu A
3JIEMEHTOB CIIMCKa.

* Touka c 3anaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTE BHYTPU KOMaHIHI,
3a UCKJIIOYEeHUEeM CTPOKOBHIX KOHCTAHT U/IU UOEHTU(GHUKATOPOB B KaBEIYKAX.

* JIBoeTouue (:) IpUMEHSIETCS /I BEIOOPKU «Cpe30B» MacCuBOB (cM. Pa3pmen 8.15.) B HeKOTOPHIX
nuanektax SQL (manpumep, B Embedded SQL) nBoeToune MoxKeT OBITHL NPpe¢UKCOM B UMEHU
[IepeMeHHOU.

* 3BE3m0OYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHHe BCEX MOJIEN CTPOKHU
WJIM COCTaBHOTO 3HadYeHus. OHa TaKyKe UMEeeT CIelabHOoe 3HaYeHNWe, KOTHAA UCIIOJIE3YyeTCsS KakK
apryMeHT HEKOTOPHIX arperaTHHEIX PYHKUINM, @ MMEHHO (QYHKIIUI, KOTOPLIM HE HYXKHBI SIBHBLIE
rmapaMeTpHl.

* Touka (.) UCIONTB3YETCS B YMCIOBLEIX KOHCTAHTAX, @ TaKXKe IS OTAeNIeHUsT UMEH CXeMbI, TaOIuIThl U
cToJIOIIA.

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 9TO IOC/IeHOBaTeJIbHOCThE CHMMBOJIOB, KOTOpas HAYMHAETCSI C OBYX MHUHYCOB H
IIPOJIOJIZKAETCS O KOHIIa CTPOKU, HAIlPUMeED:

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

Kpowme sToro, 6;10uHbEle KOMMEHTAapPUU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUYHLIE KOMMEHTAPHH

* C BIOXEHHOCTLIO: /* BIOXEHHBIM GIOK KOMMEHTapud */

*/
roe KOMMeHTapI/IfI HayYUHaeTCA C /* U IIPOOOJIZKAaeTCAd OO0 COOTBETCTBYIOIIETO BXOXKIEHUA * /. B1o4YHEIE
KOMMEHTapUX MOKHO BKJTagbIBAaTh APYT B IPYTa, KaK pa3peuieHo no craumapTy SQL (Ho He pa3pelieHo B
C), TAK 9YTO BBEI MO2K€T€ KOMMEHTHUPOBATH OoJbIrire OJI0KHU KOIIa, KOTOPEBIE ITPU 3TOM YK€ MOTYT COOEPXKATh
0JI0OKM KOMMEHTapUEB.

KOMMeHTapI/Iﬁ yoandeTCd M3 BXOOHOT'O IIOTOKA B Ha4adlie CHMHTAKCHYECKOI'O aHallu3a U q)aKTI/I‘IeCKI/I
3dMEHAETCsA HpOGGJ’IOM.

1.6. NpuopuTteThbl ONepaTopoB

B TaGnuie 4.2 moka3aHBl IIPUOPUTETH U OYEPENHOCTL OMIEPaTOPOB, HelcTByoiue B Postgres Pro.
BonbIIMHCTBO OII€PaTOPOB UMEIOT OAMHAKOBHIN IIPUOPUTET U BHIUUCIISIOTCS CJIeBa HallpaBo. [IpuopuTer
M 0YePEOHOCTDL OIEePATOPOB XKECTKO MUKCUPOBAHEI B CUHTAaKCHUYECKOM aHaJIn3aTope.
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Wnorma Bam noTpebyeTcst mo6aBiasiTh CKOOKM, KOTIa BBl KOMOWMHUPYETE YHAPHBIE M OMHAPHBIE OTIEPATOPEL.
Hampumep, BeIpaxkeHue:

SELECT 5 ! - 6;
OyneT pa3oOpaHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHaNIM3aTop [0 IMOCJIedfHEero He 3HAET, YTO oIlepaTop ! ompedeléH KakK IMOCTGUKCHBINM, a He
VH(PUKCHBIM (BHYTPEHHUM). YTOOB IOJIyYUTh JKeJTaeMbIl Pe3yJIbTaT B 9TOM CiIy4dae, Hy2KHO HaITUCaTh:

SELECT (5 !') - 6;

TakoBa 1leHa paciIupsIeMOCTHU.

Ta6aumna 4.2. [IpuopuTeT OMEepaTopoB (OT 0OIBINTEr0 K MEHbIIIeMY)

Oneparop/371€eMeHT OuepéaHOCTH Onucanue
ciieBa-HampaBo pa3menuTent MMEH TaOnuIlbl U
cTosnbia
cleBa-HamIpaBo IpuBefeHWe TUIIOB B CTUJIE

Postgres Pro

[] clieBa-HampaBo BHIOOP 37IeMEeHTa MacCHUBa

+ - CcIIpaBa-HalleBO VHapHBIU IIJIIOC, YHAPHBIN MUHYC

A CclIeBa-HamIpaBo BO3BeJIeHUE B CTEIIEHb

* /% cleBa-HampaBo YMHOEHUE, IeJIeHUEe, OCTATOK OT
oeJyieHus

+ - cleBa-HalpaBo CJIOJK€HMeE, BEIUNTaHue

(;mro60¥ mpyTol orepaTop) ciieBa-HampaBo BCe [Opyrue BCTPOEHHBIE U
II0Ib30BaTEJIbCKUE OIEePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR IIpoBepKa AuarasoHa, NpoBepKa
4JIeHCTBa, CpaBHEHUE CTPOK

<> =<=>=<> oIepaTophl CPAaBHEHUS

IS ISNULL NOTNULL IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMH T. H.

NOT CIIpaBa-HaJieBO JIOTU4eCKOe OTpHUIlaHUEe

AND cleBa-HalpaBo JIoTU4YeCcKas KOHBIOHKIU A

OR CJieBa-HallIpaBO JIorTu4YeCKad OU3BIOHKIIUA

3aMeTbTe, UTO IIpaBujia IPHUOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K OollepaTopaM, OnpenesiEHHbIM
TIOJIb30BATEJIEM C TEMHU K€ UMEHaMH, UTO U BHIINIEIIepeYUuCIeHHbIe BCTPOEHHEBIE onlepaTopkl. Hampumep,
€CJIY BHI OTIPEJIENIUTE OTIePaToOp «+» IJId HEKOTOPOTO HECTaHOAPTHOTO TUIIA JaHHKIX, OH OyIeT UMEeThb TOT
e IIPUOPHUTET, YTO U BCTPOEHHEIN ommepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JeJiaeT.

Korma B KOHCTPYKIIMHU OPERATOR HMCIIOJIB3YETCA MMSA oIlepaTopa COo CXEeMOH, HaIIpuMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMH B Tabnuie 4.2 CTPOKe «JI000M
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe WMEHHO OTEPAaTOPhl HAXOOSTCH B KOHCTPYKIUU
OPERATOR () .

IIpuMmeyanue

B PostgreSQL go Bepcuu 9.5 melricTBOBa/id HEMHOIO OPYyryUe IpaBuja IPUOPUTETA OIIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh II0 OOIIeMYy IIPaBUJIY; IIPOBEPKH IS UMEJH
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0oee BEICOKUM IIPUOPUTET; a NOT BETWEEN U CBSI3aHHEIE KOHCTPYKIMHU paboTaiy HeCcoriacoBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEE OKa3bIBaJICsA OIlepaTop NOT, a He BETWEEN. DTHU IIpaBuia
ObLTM M3MEHEHBl OJIA JIy4Illero COOTBETCTBUSA cTaHAapTty SQL u O yMeHBbIIEeHUS NTyTaHUITH
M3-3a HEeCOorJlacOBaHHOMW 00pPabOTKM JIOTMYECKU PaBHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4aeB 3TH M3MEHEHMUS HUKaK He MNPOSABATCSA, NTUOO0 MOTYT IPUBECTH K OIIMOKaAM THUIIA «HET
TAaKOT0 OoIlepaTopa», KOTOPhEIE MOXKHO Pa3pelnTh, mob6aBuB CKOOKU. OOHAKO BO3MOXKHEI 0COOLIE
criydau, Korga 3anpoc 0ymeTt pa3obpaH 6e3 omubKu, HO eT0 ITOBENeHNe MOXKeT U3MeHUThCA. Eciu
Bac GeCIIOKOUT, He HaApPYIIAlOT U 3TU M3MEHEHUs He3aMeTHO paboTy Balllero NPUI0KEHUS, BhHI
MOXKeTe IIPOBEPUTH 3TO, BKIIIOUMB KOH(PUTYPALUMOHHEIY ITapaMeTp operator precedence warning
U IpoHab/II0iaB, He MOSIBITCSA JIU IPEeNyIIPeXKIeHUs B XKypHaJe.

4.2. Boipa>keHua 3Ha4YeHunA

BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HBIX KOHTEKCTaX, HAallpUMep B CIIHMCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIOB B INSERT MM UPDATE HMJIM B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOB OTIHUYUTH €Tr0 OT
pe3ynbTaTa TaOIMYHOTO BBEIpAXKEHUsT (KOTOPHIM TpPEACTaBaseT coOoi Tabmuily). A caMu BBIPazKEHUS
3HAYEHUs YaCTO HA3KIBAIOT CKA/APHbIMU (MU TIPOCTO 8bipaxceHusmu). CHHTAaKCUC TaKUX BHIPAKEHUU
MMO3BOJIIET BRIYKUCIIATH 3HAUEHUS U3 MPUMHUTHUBHBLIX YacCTel, UCIIONb3ys apudMeTndecKue, JOTHUYeCKue
¥ OPYyTHE OIepaliu.

BrIpakeHusIMH 3HAUYEHUST IBIISIOTCS:
e KomcTaHTa UK HEIIOCPEeACTBeHHOe 3HaUeHne
¢ CcblIKa Ha cTober]

e CchIIKa Ha 1'IO3PIL[PIOHHBII>1 IIapaMeTp B TeJie OIIpeaejieHussa (I)YHKI_[I/II/I NN I10OAT0OTOBJIEHHOT O
omepaTopa

* BrIpaxeHUe C UHOEKCOM

* BripaxkeHue BriOopa noss

e [IpumeHeHue onepartopa

* BrI30B QyHKINU

e ArperaTHOe BhIpaXKeHUe

* BrI30B OKOHHOM QYHKIIUU

e [IpuBegeHme TUMIOB

e TIpuMeHeHUEe IPABUJI COPTUPOBKU
e CkanspHBIM ITOO3aIIpPoC

* KOHCTPYKTOp MaccuBa

e KoHCTpyKTOp TabIUYHOU CTPOKU

* KpOMe TOI'O, BEIPAaXKe€HNEM 3HAaYEeHUA ABJIIAI0TCSA CKOOKM (HpeJIHEISHa‘-IeHHBIe OJIA TPYIIINPOBKHU
HO)IBBIpa}KeHI/II;I U I1epeoIipenesieHusd IIPUOPUTETA )

B momosiHeHMeE K 9TOMY CIUCKY €CTh eIllé HECKOJIbKO KOHCTPYKIIUI, KOTOPhIE MOXKHO KJIaCCUGMUIIMPOBATH
KakK BBIPAXKEHUS, XOTsI OHH HEe COOTBETCTBYIOT OOIIMM CHHTAaKCHYECKUM mpaBunaM. OHM OOBIYHO UMEIOT
Bun (yHKIIMK WK oIepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYIOIIeM pasmene ['maBwl 9. [Tpumep
TaKO# KOHCTPYKITUHM — TIPEI0KEeHNe IS NULL.

Mul yxKe o0Cymuium KOHCTAaHTHI B I[lompasmene 4.1.2. B crnemyiomux pasmesiax pacCMaTPUBAIOTCS
OCTaJIbHBIE BapPUAHTEHL.

4.2.1. CcbiJZIKM Ha cTONOUbI
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CcHINKY Ha cTo6el] MOXKHO 3alucaTh B popMe:
OTHOINIEHHE . HMS_CTonbIia
3JIeCB OTHOmMEeHHe — HWUMMHA TaﬁJII/II_IBI (BO3MO}KHO, II0JIHOEe, C UMeHeEM CXGMH) unu eé IICEeBOOHUM,

OIIpefesIEHHBIN B IPENJIOKEHUN FROM. DTO UMSA M pPa3fedioulyi0 TOYKY MOXKHO OIYCTUTh, €CIIU UMS
cTon0OIla YHUKAIbHO Cpenu Bcex TabmuI], 3aJelCTBOBAHHEBIX B TEKYyIIEM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHLIE NapaMeTpbl

CchiZIKa Ha IO3WIIMOHHBIM MapaMeTp OpUMeHsieTcs s oOpallleHusT K 3HAaYeHWIO, IIepedaHHOMYy B
SQL-onepaTtop u3BHe. [lapaMeTphl UCIIONB3YIOTCA B onpepesyieHusIX SQL-QYHKIMNE U MOOTOTOBIEHHBIX
orepaTopoB. HekoToprie KITMeHTCKUe OUOIUMOTEKHN TaKXKe IOANepKUBAIOT Iepegavy 3HaYeHUH JaHHBIX
OTOenbHO OT camMou SQL-KOMaHIB, W B 3TOM ClIydae IIapaMeTpPHl II0O3BOJISIOT CChLIJIAThCSI Ha TaKue
3HayeHus. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CJIeAyIollei ¢popMe:

Syrcio

Hampumep, paccMOTpUM ciieAyolee onpenenesHre GyHKIUN dept:

CREATE FUNCTION dept (text) RETURNS dept
AS $$ SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;

3mech $1 Bcerma OymeT CChUIATHCSA Ha 3HAYEHUeE IIePBOTO apryMeHTa (YHKIINH.

4.2.3. NHpeKcbl 3J1eMeHTOB

Ecnu B BEIPpAKE€HHUU BBI MMeeTe [OeJI0 C MaCCHBOM, TO MO2KHO H3BJI€Yb OHpeHeHéHHbIﬁ €ro 3JIEMEHT,
HaIlnCaB:

BEIPAXEHHE [ HHOEKC]

UITH HECKOJIBKO COCEITHUX 3TIEMEHTOB («Cpe3 MacCHuBa»):

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

(3mech KBampaTHBIE CKOOKHM [ | OOJXKHBI OIPUCYTCTBOBATh OyKBasbHO.) KaxXnwiii mumexc caMm 1o cebe

ABJIAE€TCA BBIPDAXKEHHWEM, PEe3YyJIbTaT KOTOPOI'0 OKPYTJIdEeTCd K 6HI/I}KaI;IH_IeMy oeJjoMy.

B ob6miem cirydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[a BhIpazkKeHHe C MHAEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] UIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIFKO MHOEKCOB, ECJIM UCXOOHBIM MacCUB MHOTOMEPHLIN. Hanmpumep:

Mod_Tabnuua.crtonber_Maccus [4]
Mod_Tabnuia.cronber_maccus_2d[17] [34]
$1[10:42]

(dyurumug_maccus (a, b)) [42]

B mocmemHel CTpoKe Kpyribie CKOOKM HeoOxomuMmbl. [logpoOHee MacCHBBE PacCMaTPUBAIOTCS B
Pa3pene 8.15.

4.2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKa TalJIWIIEI), TOTHA OIpedesIeHHOe
ToJIe 3TOW CTPOKM MOZKHO M3BJI€Yb, HATIMCAB:

BEIDAXEHHEe . HM4d__I1OJI 4

B oOmieM ciy4ae sopaxemme TAKOTO THUIIA OOJIZKHO 3aK/IIOYAThCS B KPYIJIbIe CKOOKH, HO MX MOXKHO
OITYCTHUTB, KOTIa 3TO CChIJIKA Ha TaOIUIly WM MO3UIMOHHBIHN MapaMeTp. Hampumep:

Mod_Tabnuia.cronberll
$1.cronben
(dyHKUME_KopTex(a,b)) .cTon3
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(Takum 06pa3oM, IOJTHAS CCHUIKA HA CTOJIOEI — 3TO IPOCTO YACTHBIM Ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIY cTy4dal 37eCh — U3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

(cocTaBHOU_cTonbel) .none
(Mog_Tabnuila.CoOCTaBHOU_cTOonbEl) .mone

3mech CKOOKM HYKHEBI, YTOOBI IT0OKA3aTh, YTO cocTaBHO#_cTonben — 3TO UM CTONOLA, a He TaOIUIILI, U
YTO Mod_Tabnuua — UM TAOIUIILI, @ HE CXEMHI.

BBl MOXKeTe 3aIpOCUTh BCe ITOJISI COCTaBHOTO 3HAUEHUs, HAITHUCaB . *:
(cocraBHOH_cTonberr) . *
OTa 3anuch OEWCTBYET I0-pa3HOMY B 3aBUCUMOCTHU OT KOHTEKCTA; ImoapoOHee 00 3TOM TOBOPUTCH B
ITogpa3zpene 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
Cy1iecTBYIOT TPY BO3MOXKHEIX CUHTAKCHCA IPUMEHEeHUS OIepaTOPOB:

BhIpaxeHHe oneparop Bepaxenrue (OMHAPHBIN MHPHUKCHBIN OIIepaTop)
oneparop Bepaxenue (YHaPHBIU IPe(UKCHBEIN OIIepaTop)
Brpaxenue oneparop (YHAPHBIM NOCTOUKCHBIN OIIepaTop)

ITe omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONHUCAaHHBEIM B [Tompa3smerne 4.1.3, nubo 31O
OIHO U3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu00 MOJIHOE UMS ollepaTopa B ¢hopMe:

OPERATOR (cxema.HMd_oHnepaTropa)

CymiecTBoBaHHE KOHKPETHBIX OIIePaTOPOB M WX TUN (YHAPHBIM WM OMHAPHEIM) 3aBHUCHUT OT TOTO, KAk
W KaKWe OIepaTophl ONpefeeHbl CUCTEMOM ¥ MOIb30BaTejleM. BCTpOeHHBIE OmepaTOpPhl ONUCAHHBI B
I'maBe 9.

4.2.6. Bbi3oBbl hYyHKL UK

BrI30B (YHKIIMU 3aIllMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOIIOJTHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apTyMEeHTOB B CKOOKax:

uMa_¢QyHKOHH ([BblpaxeHHe [, BBIPAXEHHE ... 1)
HaanMep, TaK BBIYHUCIIAETCSA KBaJIpaTHI:IfI KOpPEHb U3 2:
sqrt (2)

CrmrcoK BCTPOeHHHBIX GYHKIUY IIpuBenéeH B [1aBe 9. [Tonb30BaTesIb TaKXKe MOXKET OIPefesiuTh U ApyTrue
byHKIIIN.

BrinonHsis 3allPpOCEI B 0ase OAHHBIX, TO€ OOHU IIOJIB30BAaTEJZIM MOTI'YT H€ OOBEpPATh OPYI¥MM, B 3allUCHU
BBI30BOB (OYHKIIMM cOOM0galiiTe Mepsl IPENOCTOPOXKHOCTH, onnMcaHHble B Pasmene 10.3.

AprymeHTaM MOTYT OBITH IPUCBOEHHI HEOOsI3aTeNbHEIE MMeHa. [TompobHee 06 aTom cMm. Pazmen 4.3.

IIpumMeuyaHnue

OYHKIIUIO, IPUHUMAIONUIYIO0 OOUH apryMeHT COCTaBHOTI'O THIIa, MOXKHO TaKKe BBEI3BIBATh, UCIIOIb3Y S
CHMHTAKCHC BHIOOpA MOJIsI, ¥ Hao00pOT, BHIOOD MOJIST MOZKHO 3alKucaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecTp 3amucu col (table) U table.col PaBHOCUJIBHBI X B3aHMMO3aMeHSeMbl. DTO IIOBEOEHUE
He OroBopeHO cTaHzapTtoM SQL, HO peanm3oBaHOo B Postgres Pro, Tak kKak 3TO IIO3BOJIIET
HUCMOJIb30BaTh (YHKIUU [OJI 3MYJISIUU <«BBIYUCISIEMBIX mojiei». IlogpoGHee 3TO OIMCaHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHuUs
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AepeeamHoe 8blpaldiceHue TPeAcTaBisieT cO00M IPUMEHEHWe arperaTHOM QYHKIWM K CTPOKaM,
BRIODAHHBIM 3ampocoM. ArperaTHast (GYHKIUS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUNW K OOHOMY
BBIXOOHOMY, KaK HaIpPUMep, CyMMa WIH CpenHee. ATperaTHOe BBEIDAXKEHHE MOXKET 3alKUChIBATHCSH
ClenyomuM 00pa3oMm:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... ] [ npemnoxenuwe_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yHakyug (ALL BepaxeHuwe [ , ... | [ #mpepgnoxenue_order_by 1 ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yakgug (DISTINCT BripaxenHue [ , ... ] | npemmoxeHue_ _order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHxgug ( * ) [ FILTER ( WHERE ycnoBue ¢unbrpa ) |

arperarHad_¢yHkyug ( [ BepaxeHue [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycunoBue_¢unberpa ) |

3mech arperarmag_¢yaxknmgs — UMS pPaHee ONpPeNeNéHHONM arperaTHod QyHKIWKM (BO3MOKHO,
IOIIOMHEHHOEe HMEHEM CXEeMbl), sopaxenne — JI000e BHIpaXKeHHE 3HaAYeHWs, He cojepxKallee B
cebe arperaTHOTO BHIPAXKEHUS UM BBI30Ba OKOHHOU ¢QyHKIuH. Heobs3aTenbHbIE ITPEOIOXKEHUS
npeninoxeHue order by WU ycloBHe_ _¢uiibTpa OIINCHIBAIOTCSI HUXKE.

B mepBoii ¢popMe arperaTHOTO BHIpaXKeHUsS arperaTHas (PYHKIIMS BBEI3BIBAETCH IJIT KaXKOAOW CTPOKHU.
Bropas ¢dopma sKBUBaJeHTHa IIepBOM, TaK KaK yKa3aHUe ALL IOZpa3yMeBaeTCs II0 yMOIYaHUIO.
B Tpetheli ¢dopme arperatHas (DyHKIIMS BEI3BIBAETCS OJIS BCEX PA3/IMUHBEIX 3HAYEHWU BHIPaXKeHUS
(mnu HabGopa pa3nIUYHBEIX 3HAYEHUU, OJIS1 HECKOJIPKUX BRIPAXKEHU), BEIIEJIEHHEIX BO BXOOHBIX HaHHBIX.
B uetrBépTo¥ dopMme arperatHas GYHKIUS BBEI3BIBAETCHA OJIS KaXKOOU CTPOKHU, TaK KaK HUKAKOTO
KOHKPETHOT'0 3HAa4YeHUs He yKa3aHO (0OBIYHO 3TO MMEET CMBICJI TOJIBKO OJIsT QYHKIIUM count (*)). B
mocnenHed (GopMe UCIIONb3YIOTC COpMupyow,ue arperaTHble GyHKIMK, KOTOPBIE OyAyT OIIMCaHbl HUXKE.

BonbmuHCTBO arperaTHHIX (QPyHKIWM HUTrHOPUpPYIOT 3HadeHuUs NULL, Tak 49TO CTPOKM, OJIT KOTOPBIX
BHIPAKEHMS BEIOAIOT OOHO MM HeCKOonIbKo 3HaveHud NULL, oTGpachiBaroTCsi. 9TO MOXKHO CUHTATh
UCTUHHBIM AJISI BCEX BCTPOEHHEIX OIIEPATOPOB, €CJIH SIBHO HE ITOBOPHUTCS 00 00paTHOM.

Hampuwmep, count (*) mogcuuTaeT o0llee KOIUYECTBO CTPOK, a count (£f1) TOJIBKO KOJIUYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct £1) HOACYUTAET UUCIIO
Pa3nIUYHBIX M OTIHYHEIX OT NULL 3HayeHu# cTonbma £1.

OOGHIYHO CTPOKHM HAHHHIX IIepemaloTCsA arperaTHON QYHKIIMK B HEOIpemeléHHOM IIOPSOKe M BO MHOTHX
CJIy4asX 3TO He UM€E€eT 3Ha4YeHUd, HallpuMep (I)YHKHI/ISI min BBIJIaéT OOWH U TOT 2K€ Pe3yJIbTaT HE3aBUCUMO
OT IIOPsAAKa IIOCTYIIAIOIINX JaHHBIX. O,'E[H&KO HEKOTOPEIE arperaTHeie Q)YHKHI/II/I (TaKI/Ie KaK array_agg ¥
string_agg) BEIOJAIOT PE3YJIbTAThI, 3aBUCAIIINE OT IMOPAOKA HAHHBIX. ,]:[J'IH TaKHX arperaTHbIX (I)YHKLII/II;I
MOZKHO HOOOABUTH npennoxeHue_order_by W 3aOaThb nyaﬂﬂﬁ IIOPAOOK. ITO npennoxenue order_ by
UMeeT TOT XKe CUHTAKCUC, YTO U IIpenJjioKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pasnerne 7.5,
3a HCKIIIOYEeHHEM TOro, 4YTO €ero BEIPpazKE€HHUSA HOJI2KHEIL 6bITb IIPOCTO BEIPAXKEHHWAMH, a HE€ HMMEeHaMu
Pe3yIbTUPYIONIUX CTONOILIOB UK YnciaMu. Hanpumep:

SELECT array_agg(a ORDER BY b DESC) FROM table;

3aMeThTe, YTO IPHU HCIIOIb30BAaHUM arperaTHHIX PYHKIIUE C HECKOIBKUMHU apryMeHTaMH, IIpeloXeHne
ORDER BY MAET IIOCJIE BCEX apryMeHTOB. HampumMep, Hago OHUCaTh Tak:

SELECT string_agg(a, ',' ORDER BY a) FROM table;
a He TakK:
SELECT string_agg(a ORDER BY a, ',') FROM table; -- HenpaBHIbLHO

IMocnepuuii BApUAHT CHHTAKCUYECKHY AOIIYCTHUM, HO OH ITPEICTABIIsIET COO0M BHI30B arperaTHo (QyHKIINHT
OOHOTO apTryMeHTa C ABYMS KIII0OYaMH ORDER BY (IIpHM 3TOM BTOPOM He MMeEeT CMEICJIa, TaK KakK 3TO
KOHCTaHTa).

Ecnu npennoxemme_order by MOOMOTHEHO yKa3aHMeM DISTINCT, TOTHA BCe BBIpaXKeHHUS ORDER BY
OOJIXKHBI COOTBETCTBOBATh OOBIYHEIM apryMeHTaM arperaTHod (QYHKIIUH; TO €CTh BEl HE MOXKeTe
COPTUPOBATH CTPOKHU IT0 BEIPAXKEHUIO, HE BKIIOYEHHOMY B CITMCOK DISTINCT.
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IIpumeuanue

B0O3MOXKHOCTE yKa3bBaTb U DISTINCT, ¥ ORDER BY B arperatHoi GyHKIUH — 3TO pacUIupeHue
Postgres Pro.

ITpu mobGaBneHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QyHKIIUM, OIMHMCAHHOM OO
9TOr'0, BBEIIIOJIHSETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHUBEPCATBbHBIX U CTAaTUCTUYECKUX arperaTHHIX
byHKIIMHI, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (YHKIIUH,
copmupyrwue dzpezamuvlie (GyHKUUU, AN KOTOPHIX npenmoxenue_order SIBIISIETCS 0053ame/ibHbiM,
00OBIYHO OTOMY, YTO BHIUHUCIIEHUE 3TOM (QYHKIIUKY UMEET CMBICJI TOIIBKO IIPHU OIIPEeNeIEeHHOM COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBIMU IIPUMEPAMU COPTUPYIOIINX arperaTHBIX QYHKIINY SBIISIOTCS BEIYHUCIIEHUST
paHra u npoileHTuns. [ copTupymollel arperaTHol GYHKIIUN npennoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN  GROUP (...), YTO HJIJIIOCTPUPYET IIOCIEOHUU NIPHUMep, IIPUBEOEHHLIN BHIIIE.
BripaxeHusi B npennoxemnun _order by BBIYMCISIOTCS OOHOKPATHO [MOJII KaXXMOOM BXOOHOM CTPOKHU
KaK apryMeHTH OOBIYHOM arperaTHod GQYHKLIUYU, COPTHUPYIOTCS B COOTBETCTBUM C TpeboBaHMEM
npennoxenud_order by ¥ IOCTYHalOT B arperaTtHyio (QyHKIUM KakK BXomsiIue apryMeHThl. (Ecniu
XKe npennoxenue_order_by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcs KaK apryMeHT(bI)
arperatHod (pyHKImMH.) BEIpakeHUsA-apTyMEHTHI, IpeAlIeCcTBYIOIMe WITHIN GROUP, (eCim OHM €CTh),
HA3BIBAIOTCS HeNocpedCmBeHHbIMU dp2yMeHmamu, a BhIpaXkKeHus, YyKa3aHHbBIE B npennoxernuy_order._by
— daepez2upyeMblMU dapeymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHoil (QyHKIIUH,
HEeIMOCPECTBEHHbIE apI'YMEHTHI BBIYMCISIOTCS OJHOKPATHO OJIS KaXXOOTO BBI30Ba QYHKIMH, a He OJIs
KaXOoM CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COOEPKAThb IIepeMeHHbIe, TOTbKO €CIIH 3TU IIepeMeHHbIe
CTPYIIIMPOBAaHLI B GROUP BY; 3TO CyThb TO K€ OrpaHHYeHHe, UYTO OEeWCcTBOBaJio Ovl, OyOb I3TH
HeIloCpPeCTBeHHBIE apr'yMeHTH BHE arperaTHOTro BhIpaxKeHus. HemocpeocTBeHHBIE apTyYMEHTBI 0OBLIYHO
UCIIONb3YIOTCSI, HAIIpUMep, OJI yKa3aHUs 3HadeHHUs IIPOLEHTUIIS, KOTOPOEe UMMEET CMBICJI, TOJIbKO
€CIIM 3TO KOHKPETHOe YMCJIO IOJI BCEro pacdeTa arperaTHod QyHKIMU. CIHCOK HeIloCpPedCTBEHHBIX
apryMeHTOB MOXKET OBITB ITYCT; B 9TOM CJIydae 3allHUIINUTe IPOoCTO (), HO He (*).(Ha camom mene Postgres
Pro mpumert 06e 3anucu, HO TOIBKO IIEPBasi COOTBETCTBYET cTaHOapTy SQL.)

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

SELECT percentile_cont (0.5) WITHIN GROUP (ORDER BY income) FROM households;
percentile_cont

OHa moiy4aeT 50-bIif TPOLEHTUIb, UIM MeOuaHy, 3HaYeHHUs CTOI0IAa income M3 TaOGMHIBI households.
B mamHOM ciy4ae 0.5 — 3TO HEIOCPEeNCTBEHHLIN apryMeHT; eCiu Obl Apo0b IIPOIEHTHUIIS MEHANIACh OT
CTPOKHY K CTPOKE, 9TO He UMeJIo OBl CMEBICIIA.

Ecnu mo6aBiieHO mpeaioXeHue FILTER, arperaTHOM (pyHKIIMHY ITOai0TCS TONBKO T€ BXOOHELIE CTPOKH, IS
KOTOPHBIX ycrosue_¢unsTpa BHIYUCISETCS KaK NCTUHHOE; APYTue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

count (*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
unfiltered | filtered

(1 row)

INpepomnpenenénHble arperaTHble QyHKUuUM omumcaHbl B Pasmene 9.20. ITonb3oBaTenb TakKXkKe MOIXKET
OIIpeNeuTh APYyTHe arperaTHblie QyHKIUN.

ArperaTHoe BhIpaXeHHE MOXKeET (QUIypHUpPOBaTh TOJILKO B CIIMCKE PE3yJIbTAaTOB UMW B IPEAI0XKEHUU
HAVING KOMaHIBl SELECT. Bo BCeX OCTaNILHEIX IIPEII0XKEHNSIX, HalIpuMep WHERE, OHM 3allpeIleHbl, Tak
KakK 3TH MPEOIOKEeHUs JIOTUYECKU BBIYHCIISIOTCS [0 TOT0, KaK (DOPMHUPYIOTCS Pe3yJIbTaThl arperaTHBIX
byHK1IIH.

36



Cunrtakcuc SQL

Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBIYMCIISETCS [JII BCEX CTPOK Imops3ampoca. Ho ecnm B aprymeHTax (MU B ycaosmu_filter)
arperaTHoM (YHKIMU €CTh TOJIBKO IIepeMeHHbIe BHEIIIHEro YPOBHS, arperaTHasd QyHKIINS OTHOCUTCS
K OnumzKaWIlleMy BHEITHEMY YPOBHIO M BHIYHMCIISIETCS [JIs BCEX CTPOK COOTBETCTBYIOIIErO 3ampoca.
Takoe arperaTHoe BHIpaxkKeHHEe B II€JIOM SIBIISIETCS BHEIIHEM CCHIIKOM [IJI CBOETO0 IIof3amnpoca U Ha
Ka’XIOoM BHIYHCJIEHUM CUHUTaeTCsa KOHCTAHTOM. [Ipy 3TOM OOIyCTHUMOE II0JI0OXKEeHUe arperaTHON QyHKIINYT
OTPaHWYMBAETCS CIUCKOM pPe3yJIbTAaTOB M NpeNjIoXKeHueM HAVING Ha TOM YpPOBHE 3allpOCOB, I'he OHa
HaXOOUTCS.

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

Bui3oe8 0KOHHOU (pyHKUUU TIpeAcTaBisieT co00¥ IpuMeHeHHe (QYHKINK, MMOHOOHOM arperaTtHoM, K
HEKOTOPOMYy HaboOpy CTPOK, BRIOPAHHOMY 3allpPOCOM. B OTIMYMe OT BEI30BOB HE OKOHHEIX arperaTHBIX
byHKIIMM, TpU I3TOM HE NIPOUCXOOUT T'PYNIIMPOBKA BHIOPAHHBIX CTPOK B OOHY — KaxXpaas CTpPOKa
OCTaETCs OTHENIbHOM B pe3ynbTaTe 3anpoca. OgHaKO OKOHHAS (QYHKIMS UMEeeT JOCTYII KO BCEM CTPOKaM,
BOIIEOIINM B I'PYIITY TEKYIIEH CTPOKM COTaCHO yKa3aHUIO I'PYHIOUPOBKHU (COMCKY PARTITION BY) B
BBI30BE OKOHHOM QYHKITUY. BEI30B OKOHHON QYHKIIMU MOXKET UMETh CIenyioire GopMEbl:

umMda_@QyHKkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... |]) [ FILTER ( WHERE npennoxeHue_ ¢QurbTpa ) |
OVER wuM4g OKHa

umMda_@QyHKkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... |]) [ FILTER ( WHERE npennoxeHue_ ¢QurbTpa ) |
OVER ( onpenpesieHHe_OKHAa )

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uibrrpa ) | OVER mmMg _okHa

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uiabTpa ) | OVER ( omnpemeneHHe OKHa )

3HeCBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCH]BBHﬂe

[ MMdg_cymecTByoLero_oKHa |

[ PARTITION BY BrpaxexHue [, ...] ]

[ ORDER BY Bripaxernue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
[, «..1 1]

[ ompemeneHHe _paMKH ]
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmavamno_pamku AND kxoHeIl _paMkKH [ HCKIOUYUEHHE pPaMKH ]

3,‘11er Havamno_paMku U KkOoHeIl _paMky 3aJal0TCA OOHUM U3 CIIEOYIOIINX Ccr1oco0oB:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

U pckxmodyeHHe_pamMky MOXKET OBITh CIIeHYIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mecsh Belpaxenue — I3TO moboe BEIPpAKE€HUE 3HAYEHUA, HEe COOepxKalllee BhI30BOB OKOHHEBIX (I)YHKI_II/II;I

uMg_oxHa — CCBHIJIKA Ha UMEHOBaHHOE OKHO, OIpefesIEHHOe IIpeIioKeHrueM WINDOW B JaHHOM 3allpoce.
Tak>Xe BO3MO2KHO HAIIMCATh B CKOOKax IIOJIHOE onpeneneHHe_okHa, HUCIIONIb3ySd TOT K€ CHHTAKCHC
ompeneseHUsT UMEHOBAHHOIO OKHa B IIPEAIOXKEHHM WINDOW; ITOOpoOHee 3TO OMMCAHO B CIIpaBKe
no SELECT. CTouT OTMETUTh, YTO 3alllCh OVER uMg_okxHa HE IOJHOCTHIO paBHO3HA4YHa OVER
(umMa_oxHa ...); IOCJIeDHUM BapHaHT IIoApa3yMeBaeT KOIMPOBaHUE U U3MeHeHHe OIpefesieHus OKHa
u He OyOeT HOIIyCTUMBIM, €CJIM OIpeeieHre 3TOT0 OKHA BKIIOYAET OIlpeAesieHre PaMKH.

VYkazaHue PARTITION BY IPYyIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIMEeH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO MpemIoKeHni0 GROUP
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BY Ha ypOBHE 3alpoca, 3a MCKIIIOUeHHEeM TOTO0, YTO eTr0 apTryMeHTHl BCerfga MPOCTO BHIPAXXeHUs, a
HEe HMMeHa BBIXOOHBIX CTO_TI6LIOB UJIN 4ucia. be3 PARTITION BY Bce CTPOKH, BEIJaBa€MEI€ 3aIlIPOCOM,
paccMaTpuBAIOTCSA KaK OOWMH pa3pmell. YKasaHWe ORDER BY ONpedensieT MOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKU pa3mesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa M TaK 2XKe He IIPHMHHMMaeT MMEeHa BBIXOOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM ITOPSOKeE.

onpenenenue_pavxu 3alaéT HabOp CTPOK, 00pa3yoIUX PAMKY OKHA, KOTopas IIpedcTaBiseT coboit
TTOMMHOKECTBO CTPOK TEKYIIero pasfefia M HCIIONL3YeTCsS MJIsT OKOHHBEIX (YHKIMH, paboTarollux C
PaMKoii, a He Co BceM pa3gesioM. IToJgMHO0XeCTBO CTPOK B paMKe MOKEeT MEHSIThCSI B 3aBICUMOCTH OT TOTO,
Kakasl CTPOKa SIBISIeTCS TeKyllled. PaMKy MOKHO 3afaTh B peXKUMax RANGE, ROWS MJIX GROUPS; B KAXXIOM
clydJae OHa HAUMHAETCS C MOJIOKEHUS ravaro_pamxu M 3aKaHYHBAETCS MOJIOKEHUEM xorer_pamxH. ECITH
xoHer_pamxu He 3aJa€TCS SIBHO, IToApa3yMeBaeTcsa CURRENT ROW (TeKyIas CTpPoKa).

Ecnu ma yano_paMxH 3aJJaHO KaK UNBOUNDED PRECEDING, paMKa Ha4YHHAETCs C HepBOﬁ CTPOKH pa3pneriia,
a eClU xowmern_pamxu OIPENENEH KaK UNBOUNDED FOLLOWING, paMKa 3aKaH4YMBaETCS IIOCTIeHEeN CTPOKOM
pa3perna.

B pexume RANGE WM GROUPS wmauamo_pamki, 3aflaHHOE KaK CURRENT ROW, OMpe[esisieT B KayecTBe
Hadalla MepByi PoOCMBEHHYH CTPOKY (CTPOKY, KOTOpas IPU COPTHPOBKE COTIACHO YKa3aHHOMY s
OKHa TIPEMJIOKEeHWI0 ORDER BY CUMTAETCS PAaBHOW TEKYINel), TOTHa KaK xoxer_pawmxy, 3aJaHHBIA KakK
CURRENT ROW, OIpefesisieT KOHIIOM PaMKH IIOCJIETHIOI POACTBEHHYIO CTPOKY. B pexkumMe ROWS BapHaHT
CURRENT ROW ITPOCTO 0003HaYaeT TEKYIIYI0 CTPOKY.

B BapuaHTax ompegeneHus PaMKHU cvemernue PRECEDING U cmemernre FOLLOWING B KQYECTBE cMemeHHd
HOOJI2KHO 3aJaBaTbCsd BBEIPazKe€HHE, He cogepzKalllee Kakue-mbdo IIepeMEeHHEBIE U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX (lJYHKLII/IfI. YTO UMEHHO 6y;|1eT O3HA4YaTh crmemenue, OIIPpeOesIaeTCsa B 3aBUCUMOCTU OT PEeXKUMa
paMKu:

* B pexume ROWS cMemernue OOIXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpUIIaTENbHBIM IIEIEIM
YHCJIOM, ¥ 3TO YHCJIO OIpefesisieT COBUT, C KOTOPHIM Hadasio paMKH IIO3ULMOHUPYETCS Iepen
TeKylllell CTPOKOM, a KOHEeIl — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS cmemenne TaKXKe OOKHO 3agaBaThbCa OTIUYHBIM 0T NULL HeoTpuLIaTETbHEIM
eJIbIM YHUCJIOM, M 9TO YHCJIO ONpefenseT COBUT (ITI0 KOJIMYECTBY I'PYIIIT POACTBEHHBIX CTPOK),
C KOTOPBIM Hayajio paMK{ NO3ULHOHUPYETCSA Neper IPyHIIoN CTPOK, POOCTBEHHEIX TEKYIIEH, a
KOHeIl — II0CJIe 9TOU I'PYIIEL. 'PYHIy POOCTBEHHBIX CTPOK 00pa3yoT CTPOKU, KOTOPEIE CUUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PexXUMa GROUPS oIlpedefieHre OKHa [OJIKHO
comepxkKaTh IIpeaJioKeHnue ORDER BY.)

* B pexuMe RANGE AJIsI UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHre ORDER BY IOJIXKHO COmepzKaThb
POBHO ofuH cTomnbell. B 3TOM ciiydae cmemenwue 3aaéT MaKCHMaIbHYIO PA3HUIly MeXIy 3HaUueHHeM
3TOT0 CTO0Ia B TeKyIllel CTPOKe U 3HaYeHUeM ero XKe B IIPeIleCcTBYIOMINX UIU II0CIeyIoIIuX
CTpPOKaxX paMKu. TUNl HaHHEIX BEIPAXKEHUS cmemenyre 3aBUCUT OT TUIIA HAaHHBIX YIIOPSOOYUBAOIIETr O
cTtonb1a. [171s1 YUCIIOBBIX CTOJIOLOB 9TO OOBIYHO TOT K€ YMCJIOBOM THII, @ AJi CTOJIOLIOB C TUIIOM
maTa/BpeMs — THII interval. Hampumep, eciu ymopsagoduBamIUi CTOI0EIl UMEET THUI date
WU timestamp, BO3MOXKHA TaKas 3alluCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3HaUeHUE cremerue IIPU 9TOM MOKET TakK Ke ObITh OTIUYHBIM OT NULL u
HEOTPUILATEJIbHEIM, XOTS YTO CUUTATh «HEOTPHULATEILbHLIM», OyeT 3aBUCUT OT THUIIa JaHHHIX.

B mo6oM cnydyae pacCcTOsiHME OO0 KOHIIA PAaMKM OTPAaHWUYMBAETCS PACCTOSTHHEM OO KOHIIA pa3fesa, Tak
YTO IJIsI CTPOK, KOTOPBhIE HAXOOSATCS y KOHIIA pa3felia, paMKa MOXKET COOAepzKaTh MEHBIIE CTPOK, YEM
OJIsT APYTHUX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUuA 0 PRECEDING X 0 FOLLOWING paBHO3HAYHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeJINBO U OJId peXXHMa RANGE, B ClIy4dae IMoaXoOsaIero OJjid TUIla JaHHBIX
OoIIpenesyieHrs 3Ha4YeHUA <«HYJIA».

IHommoNMHEHUE HckaoueHHe_paMki II03BOJISIET UCKITIOUUTD U3 PaMKHU CTPOKH, KOTOPEI€ OKPY2KalOT TEKYIIYIO
CTPOKY, JaXe €CJIM OHHU OOJI2KHBI OBITH BKJTFOUEHBI COTJIACHO YKa3aHHuAM, OIIpenesIaioluM Hadallo U KOHEeI]
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paMKu. EXCLUDE CURRENT ROW MCKJII0YaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HMCKJIIOYaeT U3
PaMKHu TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjlacHO IIOPAOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaAeT
U3 paMKM BCe POACTBEHHBIE CTPOKHU [JIsT TEKYIIel, HO He COOCTBEHHO TEKYIIyI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJT4YaHUI0O — He MCKJII0YaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

ITo YMOJIYaHHUIO PaMKa oImpenendeTca KaK RANGE UNBOUNDED PRECEDING, 4YTO PaBHOCHUJIBHO
PacCIIunpeHHOoMY oImpenesieHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C YKa3aHuem
ORDER BY 3TO O3Ha4YaeT, 4TO paMKa GYHeT BKJIIOYATh BCE CTPOKH OT Ha4daJla pa3paejia OO nocnenHeun
CTPOKH, pOJICTBeHHOfI TeKymefI (mmmsa ORDER BY). be3 ORDER BY 9TO O3Ha4aeT, YTO B PaMKy BKIIIO9AOTCA
BCe CTPOKHU pa3neila, TaK KaK BC€ OHU CHUTAIOTCSA POOCTBEHHBEIMU TeKYH.[eI;I.

IelCTBYIOT TakXke CIIefylIol[ie OrpaHHYEHMS: B KadeCTBe mavana_pamxy HEJb3s 3afaTh UNBOUNDED
FOLLOWING, B Ka4eCTBe xoHya_paMkyx He OOIyCKaeTCsa UNBOUNDED PRECEDING U xorHen paMkx HE MOXKET
UOTHU B IIOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU ravano_pamxu AND xomen_pamxu NE€peQ Hauvamsom_pamxwu. B
YaCTHOCTH, CMHTAKCHUC RANGE BETWEEN CURRENT ROW AND cremenxne PRECEDING He OOIIYCKaeTCs. Ho
IIpHU 3TOM, HalIpUMeED, omupenesieHue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTHUMO, XOTA
OHO U He BblﬁepeT HHKadKHe CTPOKH.

Ecnu mo6aBneHo mpemiioxkeHne FILTER, OKOHHOM (YHKIIUM ITOJAIOTCS TOJIPKO T€ BXOJAHBIE CTPOKM, IJIS
KOTOPHIX ycroBHe _¢uias rpa BRBIYUCISETCS KaK UCTUHHOE; OPYTHUe CTPOKY oTOpackBaloTcs. [Ipennoxkenue
FILTER OONYCKaAeTCs TOJILKO IJIS arperupyolinX OKOHHBIX QYHKIIUH.

BcTpoeHHble OKOHHBIE (QYHKIUM onucaHbl B Tabnuie 9.60, HO mTOJB30BaTEIb MOXKET PACIHIUPUTH
9TOT Habop, co3maBasi cobcTBeHHBIE GyHKIMU. KpoMe TOro, B Ka4eCTBe OKOHHBIX (PYHKIIUN MOZKHO
UCTIOJIL30BaTh JIIOOBIE BCTPOEHHBIE MJIM ITOJIb30BAaTEIbCKUE YHUBEPCAJIbHBEIE, @ TaKXKe CTAaTUCTUUYECKUe
arperatHble pyHKIUMU. (COpPTUPYIOIINE U TUIIOTE3UPYIONIMe arperaTHble QYHKIINYU B HACTOSIIEe BpeMs
HUCII0/Ib30BaTh B KQUECTBE OKOHHBIX HEJIb34.)

3anuck co 3BE3TMOYKOM (*) IPUMEHSAETCS IIPU BEI30BE He UMEIOIIHUX IIapaMeTPOB arperaTHhIX GYHKIIUN B
KadyeCcTBe OKOHHBIX, HAIlpUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OBLIYHO HE
IIPpUMEHAEeTCA OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (DYHKI_[I/Iﬁ Takue (by'HKLII/II/I He OOIIYCKAIOT HUCIIOJIb30BAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apTr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEIX (by'HKI_II/Iﬂ pa3pellleHtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOKeHHUH ORDER BY.

IomonmHuTEeTHHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmene 9.21 u [Tompasmene 7.2.5.

4.2.9. NpuBepeHus TUNOB

[TpuBemeHUe TUMa OIMpefenseT mpeoOpal30oBaHUWE MAHHHIX W3 OMHOTO THUMA B ApPyroi. Postgres Pro
BOCIIPUHUMAET IBE PABHOCUILHBLIE 3aTIUCH TTPUBEEHUST TUTIOB:

CAST ( BelpaxeHHe AS THO )
BEIDAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHgapTy SQL, Torga Kak BapwaHT C :: — HCTOPUYECKOE Hacenue
Postgres Pro.

Korma mnpuBemeHMIO IIOJBEPraeTcsi 3HadeHHWe BBEIPAXKEHHS M3BECTHOTO THMA, MHPOMCXOMHUT
nmpeoOpa3oBaHHe THIIA BO BPEMsl BBIIOJHEHHSI. JTO IpHBEJeHHe OymeT YCIEIIHBIM, TOJBbKO €CJIH
ompedeNnéH MOOXOMOSIIMU omepaTop IpeoOpa3oBaHusi TuioB. OOpaTuTe BHUMaHWE Ha HEGObIIoe
OT/IMYME OT HPUBEOEeHUs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIE IIPEOCTABIIsIeT CO00M HayalbHOe IPHCBANBAHKE CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHue, IIprueMaeMoe [JIs JaHHOT'O TUIA HaHHHIX).

HesiBHOe mpuBemeHHWe THUIIA MOXKHO OIIYCTHUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENEeNIuTb, KaKOW THII
IOJI)KHO UMETh BhIpakeHue (HalrpuMep, KOTfia OHO IPUCBAaUBAETCSA CTOJIOMY TaOGIUITLI); B TAKHX CIIydasix
CHUCTeMa aBTOMaTUYEeCKH IpeobOpas3yer Tui. OOHAKO aBTOMAaTHYeCKoe IIPeoOpa30BaHUE BHIIOIHSETCS
TOJIBKO MOJISI IPUBENEHUN C IMTOMETKOM «IOIIyCKaeTCs HesBHOe NMPUMEHEeHHe» B CUCTEMHBIX KaTalloTrax.

39



Cunrtakcuc SQL

Bce ocTtamnbHBIE IIpuBeOgeHud HOOJI2KHBI 3allMCHIBATBCSA SABHO. 31O OrpaHHNYE€HHNE IIO3BOJIAET n3bexarTn
CIOPIIPU30B C HEAABHBIM Hp806p830BaHI/IeM.

Takzke MOKHO 3allucaTh IIpuBeOgeHune THUIla KaK BEISOB (by'HKI.[I/II/I:
uMg_THHa ( BeIPAXEHHE )

OmHako 3TO0 OymeT paboTaTh TOJBKO MOJIs THUIIOB, MMEHA KOTOPHIX SIBISIOTCHA TaK¥XKe TONYyCTUMBIMH
uMeHaMu GQyHKOuE. Hampumep, double precision TaK MCIOJb30BaTh HENb3s, a floats8
(ambTepHATHBHOE Ha3BaHME TOTO XXe THUIla) — MOXKHO. KpoMe TOro, mMeHa THUIIOB interval, time
U timestamp M3-3a CHHTAKCUYECKOTO KOHGMIHMKTA MOXKHO HCIIOJIb30BAaTh B TAKOW 3allMCH TOJIBKO
B KaBhIUKaxX. TakuM o00pa30oM, 3amucCh NPUBEOEHUs THUIA B BUAE BHI30Ba (YHKIIWU HPOBOIUPYET
HECOOTBETCTBUS U, BO3MOXKHO, Tyd4liie OyOeT eé He IPUMEHSITh.

IIpumMeuyanue

[IpuBemeHue TUIla, IPEACTaBIeHHOe B BHUIEe BbI30Ba (QYHKIMM, Ha caMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MeXaHu3My. J[laXke IIpM HCIOJIb30BAaHUM MOBYX CTaAHOAPTHBIX TUIIOB 3alllCU
BHYTPHU HPOUWCXOAUT BHI30B 3apPETrUCTPUPOBAHHON (PYHKIIMHU, BBINIOIHSIONIEN ITpeoOpa3oBaHUE.
Ilo cormalieHWI0 MMEHEM TaKOoW (GYHKIHKM IIPeoOpa30BaHUS SIBJISIETCS WMS BBIXOIHOTO THIIA,
¥ TakKuM 00pa30M 3aIluCh «B BUME BLI30Ba (YHKIWU» €CTh HE YTO HMHOE, KaK IIPSIMON BHI30B
HUXKenexarlel ¢yHKIuU npeodpa3oBanus. [Ipu co3gaHuM IEePEHOCHUMOrO IIPUIOXKEHUS Ha 3TO
IMOBeIeHNEe, KOHEYHO, He CIIelyeT paccuYuThiBaTh. IlogpoOHee 3T0 ommcaHo B crupaBke CREATE
CAST.

4.2.10. NMpuMeHeHue npaBuJZl COPTUPOBKHU

IMpemoxkenne COLLATE IepeoInpenessieT IPaBUI0 COPTUPOBKU BhIpaxkeHUs. OHO mobGaBiIsieTcs mociie
BBIPAZKEHUS:

BeipaxeHHe COLLATE npaBHIO_COPTHPOBKH

TO0€e MNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(l)I/IKaTOp IIpaBHJla, BO3MOZKHO J:[OHOJIHeHHbeI NUMEeHEM CXeMEI.
HpennomeHHe COLLATE CBsI3BIBAET BEIPpazK€HHUe CHUJIbHEee, 4eM OIIePaTOpPkI, TaK YTO IIPpKU HGOGXOJZ[I/IMOCTI/I
CiiegyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuio COPTUPOBKYU He OIpeeeHo SBHO, cucTeMa Ju00 BEIOMpAET ero 1o CToJibilaM, KOTOphHIe
KCIIOJIb3YIOTCS B BEIpAXKeHUH, 100, €CNIM TaKUX CTOJIOIOB HET, IEPEKITI0YaeTC s Ha YCTAaHOBJIEHHOE OIS
0as3kl HOAHHBIX IMTPABUJIO COPTUPOBKHU I10 YMOJIYAHHUIO.

IMpemnoxenne COLLATE HMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHHWs: IepeolpenesieHHe IopsaKa
COPTUPOBKHY B MIPEMJIOKEHUN ORDER BY, HAllpUMep:

SELECT a, b, ¢ FROM tbl WHERE ... ORDER BY a COLLATE "C";

1 Iiepeolpenesienrue IIpaBHUJI COPTHUPOBKU IIPKU BBEI3SOBE (l)y'HKLII/II‘;I HUJIN OIIepaTOpPOB, BO3BPAIIAIOIIUX
SA3BIKO3dBUCHMEIE PDE3YJIbTATHI, HAITPDUMEDP:

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

3aMeThTe, YTO B MOCIeOHEM Cily4dae IIpefdjiokeHHe COLLATE mo0aBjIeHO K apryMeHTy ollepaTopa, Ha
OelcTBUEe KOTOPOTO MBI XOTUM IOBNIHUATh. [Ipy 9TOM He UMeeT 3Ha4YeHUs, K KAKOMY UMEHHO apryMeHTy
onepaTtopa unu GyHKIUKM nobaBnsgeTcss COLLATE, TaK KaK IIPaBUJIO COPTHUPOBKH, IPUMEHsEeMOe K
onepaTopy uam GyHKIUYU, BEIOMpaETCs NIPU PaCCMOTPEHUM BCEX apryMeHTOB, a SIBHOE IIpefjioXkeHue
COLLATE IlepeolpefenseT IIpaBUjla COPTUPOBKU I BCeX APYrUX aprymeHToB. (OgHako moGaBlieHUe
pas3HBIX IPEeoXeHUN COLLATE K HECKOJIbKMM apryMeHTaM OymeT omubOkoi. ITogpobHee 06 3TOM CM.
Pazpen 22.2.) TakuM o6pa3oM, 3Ta KOMaH[a BBIIACT TOT XKe pe3ybTart:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';

Ho aTo 6ymeT omubKO:
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SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

37ech IIPaBUJI0O COPTHUPOBKKM HENb3s MIPUMEHUTh K pe3yJbTaTy oIlepaTtopa >, KOTOPBIM WMeeT
HeCpaBHUBAEMHIH THUII HAHHEIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIM MOA3aIpoC — 3TO OOBIYHBIN 3aIllpoC SELECT B CKOOKaX, KOTOPBLIM BO3BpAIlaeT POBHO OOHY
CTPoOKy u omuH crtonbel. (Hamucanue 3ampocoB ocsemaeTcss B ['mase 7.) [locne BBEIIOTHEHUS 3alrpoca
SELECT ero e)II/IHCTBeHHHﬁ Pe3yIbTaT HCIIOJIB3YETCA B OKPYZKaAlOIeM €rOo BBhIPaXKEeHUH. B kauecTBe
CKaJIsIPHOTO TIOA3alIpoca HeJIb35 MCIIOJIb30BaTh 3allpPOCHl, BO3Bpallaiomme 6ojee OJHOM CTPOKU WIIU
crosnbma. (Ho ecnm B pesysbTaTe BHIIOIHEHUS IIOA3aIllPOC HE BEPHET CTPOK, CKAISPHBIN pPe3yJibTaT
cunrtaetrcs paBHEIM NULL.) B mog3anpoce MOKHO CChLIaThCS Ha IIepeMEHHBIE U3 OKPY2KaIoIlero 3anpoca;
B IIPOIIECCe OHOTO BRIYMCIIEHUS MOA3anpoca OHU OYOYyT CUMTAThCSA KOHCTaHTaMu. [Ipyrue BhIPpaKeHUS
C moa3amnpocamu onucaHsl B Paznerne 9.22.

Hampumep, ciemgyromuii 3apoc HAXOAUT CaMbIN HACEJIEHHBIN TOPO B KaXK/IOM IIITaTe:

SELECT name, (SELECT max (pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPblI MACCUBOB

KOHCTpYKTOp MaccuBa — OTO BBIpaxkKeHHe, KOTOPOe CO3TaéT MAaCCHUB, OIpefesisas 3HAaYeHUs ero
anemMeHTOB. KOHCTPYKTOp MPOCTOTO MacCHMBa COCTOMT M3 KIIIOYEBOTO CJII0Ba ARRAY, OTKPHIBAIOIIEH
KBaIpaTHOM CKOOKM [, CTIMCKA BRIPAXKEHUM (pa3meIEHHBIX 3aNsTHIMK), 3aal0INX 3HAYEHUS 3JIEMEHTOB
MAacCCHBAa, U 3aKpLIBAIOIel KBaapaTHON cKoOKu ]. Hampumep:

SELECT ARRAY[1,2,3+4];

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBAa CUUTAETCS OOIIMY THUI [JIsI BCeX BEIPaKeHUH, onlpene e HHbIH
0 IpaBujiaM, OENUCTBYIOIIUM M OJI KOHCTPYKIMU UNION u CASE (cM. Pazmen 10.5). Bel MoxkeTte
IIepeoIpenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

SELECT ARRAY[1,2,22.7]::integer[];

{1,2,23}
(1 row)

10 PAaBHOCHUIJIBHO TOMY, 4YTO IIPDHMBECTH K HY2KHOMY THUIIY KazXKOO€ BbIpaXKe€Hue II0 OTHOEJIbHOCTH.
ITogpoGHee TpuBeIeHKME TUIIOB onucaHo B [Tompasmene 4.2.9.

MHoOroMepHbIe MAaCCHBLHI MOXKHO 00pPa30BBIBATh, BKIAObIBas KOHCTPYKTOPBI MacCuBOB. IIpu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO ONOyCKaTh. Hampumep, pe3yibTaT pPabOTH 3TUX
KOHCTPYKTOPOB OHUHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,411;

{{1,2},4{3,4}}
(1 row)

SELECT ARRAY[[1,2]1,1(3,411;

{{1,2},4{3,4}}
(1 row)
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MHoOTroOMepHbIe MACCHUBBHI HOJIZKHBEI OBITH IIPSIMOYTOJILHBIMH, M II03TOMY BHYTPEHHHE KOHCTPYKTOPHI
OOHOTO YPOBHS MOIKHEI CO3IaBaTh BII0O2KEHHBIE MAaCCHUBLI OMMHAKOBOM pa3MepHOCTH. JIto6oe mpuBeneHne
THUIIA, IPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMAaTUYECKH PACIPOCTPAHSETCS Ha BCe
BHYTPEHHUE.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOpPaMu ARRAY,
HO 1 OPYyTrUMHU CHOCO6aMI/I, IIO3BOJIAIOIIMNUMUA IMIOJTYYUTh MAaCCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], £f2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]1]1, ARRAY[[5,6],17,811);
SELECT ARRAY[f1l, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;

array
{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

Bl MozkeTe co3gaTh ¥ IIYCTOM MacCCUB, HO TaK KaK MaCCUB He MOXKeT OBITh He THUIIN3UPOBAHHEBIM, BEI
IOJIXKHBI SBHO ITPUBECTH IIYCTOM MacCUB K HyKHOMY Tully. Hanpumep:

SELECT ARRAY[]::integer([];

Takxe BO3MOXKHO CO3[aTh MaCcCHUB U3 pe3yJbTaTOB NIoA3amnpoca. B 3ToM ciydae KOHCTPYKTOP MacCHUBa
3aMMCHIBAETCS TAK JK€ C KJIFOYEBBIM CJIOBOM ARRAY, 3a KOTOPHIM B KPYTJIBIX CKOOKaxX ClIemyeT MOA3aIrpoc.
Hanpuwmep:

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
array

{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}
(1 row)

SELECT ARRAY (SELECT ARRAY[i, 1*2] FROM generate_series(1,5) AS a(i));

{1,2},4{2,4},{3,6},{4,8},{5,10}}
(1 row)

Tako# moa3ampoc OOIXKeH BO3BpalllaTh OOHUH cTojbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPYVIOIINN OTHOMEPHBIH MacCHB OymeT BKIIOYATh DIEMEHTHI [/ KaXOoH CTPOKHU-
pe3ynbTaTa IoH3ampoca W THUIOM 3JIeMeHTa OymeT THIl cToj0la pel3yibTraTta. Eciu ke Tum ctonbila —
MaccuB, OymeT co3IaH MaCCHB TOTO K€ THUIIa, HO O0JIbIllel pa3MepPHOCTH; B II000M CjIydae BO BCeX CTPOKax
IMoA3amnpoca OOXKHBL BEIIAaBAaTHCS MaCCHBBE OOUHAKOBOM PAa3MEPHOCTH, YTOOBI MOXKHO ORIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

HMHpeKCE MaccuBa, CO3LAHHOIO KOHCTPYKTOPOM ARRAY, BCerfa HadMHAIOTCSI C ogHOro. IlompoOHee o
MaccuBax BH y3HaeTe B Paszene 8.15.

4.2.13. KOHCTPYKTOPbI TaO/MNYHBIX CTPOK

KoHCTpyKTOp TabIUYHOM CTPOKHU — 3TO BRIpaXKeHHUe, co3palollee CTPOKY UJIW KOPTEeXK (MM COCTaBHOE
3Ha4YeHUe) U3 3HaYEeHUU ero apryMeHTOB-ojieli. KOHCTPYKTOP CTPOKH COCTOUT U3 KIIIOYEBOTO CJIOBa
ROW, OTKPBIBAIOIEN KPYTJIONW CKOOKM, HYJS WM HECKONIbKUX BHIPAXKeHUM (pa3mesIEHHBIX 3aIlSTBIMHU),
OIIpeNenaIonuX 3HaYeHNs oJiel, ¥ 3aKphIBalolel ckooku. Hampumep:

SELECT ROW(1,2.5, 'this is a test');
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Ecnu B cnucke 6o1ee omHOTO BEIPDAXKEHMsA, KJII0UeBO€e CJIOBO ROW MOXKHO OIIyCTHUTh.

KoHCTPYKTOD CTPOKU HOAAepKUBaEeT 3allUCh cocTasHoe_3HaueHHe.*, IPU 9TOM JlaHHOe 3HadeHNe OynmeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK e, KaK B 3alWCH .* HAa BEPXHEM YPOBHE CIHCKa SELECT (CM.
IMopmpa3zpen 8.16.5). Hampumep, ecnu Tabnuna t COOEePRKUT CTOAOILI f1 M £2, 9TU 3aIIUCH PABHO3HAYHEI:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW (t.f1l, t.f2, 42) FROM t;

IIpuMmeyanue

Do Bepcum PostgreSQL 8.2 3ammch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BBIpaXKeHUe ROW (t.*, 42) co3ZaBaji0 COCTaBHOEe 3HA4YeHMHe U3 [OBYX NOJIell, B KOTOPOM IIepBoe
mojie Tak ke OvUTO cocTaBHEIM. HoBoe moBepeHue 00BIYHO Gojiee mosyie3Ho. Ecim BaM HYXKHO
MIOJIYYUTh IPEKHEE OBEeHNEe, YTOOBI OOHO 3HaYEeHNE CTPOKHU OBIJIO BJIOKEHO B APYTroe, HATUIIINUTE
BHyTpeHHee 3HaueHUe 0e3 .*, HAaIpuUMep: ROW (t, 42).

[lo ymomuaHUIO 3Ha4YeHMWE, CO30aHHOE BBEIPpAXKEHUEM ROW, MMeeT TUIl aHOHUMHOHW 3anucu. Ecnum
Heo0X0oIMMO, ero MOXKHO IIPUBECTU K UMEHOBAaHHOMY COCTAaBHOMY THUNY — JIMOO K TUIY CTPOKM TaOIIUITH,
nmub0 COCTAaBHOMY THIIy, CO3[JAaHHOMY OIlepaTOpPOM CREATE TYPE AS. fIBHOe IIpuBegeHUE MOXKET
notpeboBaTLCS OIS MOCTUXKEHUS OOHO3HAaYHOCTU. Hampumep:

CREATE TABLE mytable (fl1 int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— IlpuBeneHHe He TpebyeTcd, Tak XKak CymeCTBYeT Tonbko omnHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
getfl

CREATE TYPE myrowtype AS (f1 int, f2 text, f£3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Tenepb NnpHBeIeHHe HeOOXOOMMO [ONId ONHO3HAUYHOT'O BhIOOpa OYHKLMH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yHkuua getfl (record) He yHHKaNbHA

SELECT getfl (ROW(1,2.5,'this is a test')::mytable);
getfl

SELECT getfl (CAST(ROW (11, 'this is a test',2.5) AS myrowtype));
getfl

11
(1 row)

Hcnonb3yst KOHCTPYKTOP CTPOK (KOPTeXkKek), MOKHO CO3[aBaTh COCTaBHOE 3HAUYEHHE [JI COXPaHEHUS
B CTOJIOIIe COCTABHOTO THIIA MU OJIA Iepegaydu GYHKINY, IPUHUMAIOIEeH COCTaBHOM mmapaMmeTp. Takxke
BBl MOXK€TE€ CPaBHUTH OBA COCTABHLIX 3HAYEHHS MM IIPOBEPUTh UX C IIOMOIIBIO IS NULL MM IS NOT
NULL, HalIpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');
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—-— BHIOpPATh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

ITompoGuee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIB30BAThCSI B COYETAHUU C
mopas3anpocaMi, Kak onucaHo B Paspgerne 9.22.

4.2.14. NMpaBusia BbIYUCJIEHUSA Bblipa>keHum

ITopsimoK BBIYMCIEHUS IIOABHIpAXKEHUN He OIpedeseéH. B YWacTHOCTH, apryMeHTHl oliepaTopa WU
byHKIIMY He 0013aTeTbHO BEIYUCIIIIOTCS CJIeBa HaAIllpaBoO UJIH B JIIOO0M APYyroM ¢GUKCUPOBAHHOM ITOPSIKE.

Bonee Toro, ecnu Pe3yIbTaT BBIPDAXKEHHNA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €TI0 4aCTH,
TOrga Opyrue roaBhIPAXKEeHUA He GYI[YT BBIUYHUCIIATBCA BOBCE. HaanMep, €CJIN HalluCaTk:

SELECT true OR somefunc();
Torga QyHKIusS somefunc () He OyIOeT BBI3LIBATHCS (BO3MOXKHO). To Ke caMoe cIIpaBe[NINBO OIS 3allMCH:
SELECT somefunc () OR true;

3aMeTbTe, YTO 3TO OTIHUYAETCS OT <«ONTHUMH3AIMU» BBIYMCIIEHHS JIOTHYECKHX OIEePaTOPOB CJieBa
HaIpaBo, PeaIn30BaHHON B HEKOTOPHIX S3BIKAaX MPOTrPaMMHPOBAHUS.

Kak crmencTBue, B CIIOKHBIX BHIPAXKEHUSX HE CTOUT HCIIOIb30BaTh QYHKIIUYM C TOOOYHBEIMU 3(DherTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IOPSOOK BHIYMCIIEHUS WX MOOOYHBIE 3(PDHEKTH B IIPEOIOKEHUIX
WHERE M HAVING, TaK KaK 9TH HPEOJIOXKeHHUs TIIAaTeTbHO ONTHMHU3IUPYIOTCS NP MOCTPOEHWH IINTaHa
BRHITIOJTHEHUS. JIorTuuecKue BhIpaXKeHHUs (CoOYeTaHusi AND/OR/NOT) B OTHX MPEIJIOKEHHSIX MOTYT OHITh
BUIOHM3MEHEHHI JTI00BIM CIOCOO0M, OOMYCTHMEIM 3aKoHaMu BysieBoi anre6Gpsi.

Korpma mopsiiok BEIYMCIEHUS BaXKeH, ero MOXKHO 3a(UKCHPOBATH C IIOMOIIBI0 KOHCTPYKIIMU CASE (CM.
Pasmen 9.17). HanmpuMmep, Tako criocod u3bezkaTh IeleHus Ha HOJMIb B IIPEOI0KEeHUN WHERE HeHAIEXKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3omacHbIM BapHuaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3allUIlaeT BHIpaXkKeHue OT OIITUMU3allNU, II09TOMY MCIIOIh30BaTh
€€ Hy2KHO TOJIPKO IPU HeoO0XoouMocTH. (B gaHHOM ciydae ObII0 OBl IydIlle PeIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OpHakKo CASE He BCerfia CracaeT B MOJOOHBIX Ciydasx. [IoKa3aHHBIN BHIIIE TPUEM IIJIOX TEM, YTO He
TpefoTBpaIaeT paHHee BHIYKMCIIEHWE KOHCTAHTHHIX MOABHIpaxkeHmi. Kak ommcaHo B Pasmerne 35.7,
GyHKUMY ¥ OmepaTopHl, MOMEeYEeHHbe KaK IMMUTABLE, MOTYT BHIYMCIISTBCS NMPHU MJIAHWUPOBAHUM, a HE
BBIIOJTHEHUM 3ampoca. [1oaToMy B mpuMepe

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

, CKOpee BcCero, HpOPI30fIJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O, YTO IIJIaHWPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTaAaHTHO€ ITOOBEIPDAXKEHHE, HaXKe €CJIK BO BCeX CTPOKaX B Taﬁnnue x > 0, a 3Ha4YUT BO BpeM4d
BBEIIIOJIHEHHUSI BETBb ELSE HUKOI'Ia He 6YI[GT BEITIOJTIHATBCS.

XOTsI 9TOT KOHKPETHHIM IPUMEP MOXKET IT0Ka3aThbCsd HaAyMaHHBIM, IIOXO0XKHe CHUTyalliM, B KOTOPHIX
HesIBHO TOSBNISAIOTCSA KOHCTAHTH, MOTYT BO3HHMKATh M B 3alpocax BHYTpH (QYHKIHMN, TaK Kak
3HAYEHUS apryMeHTOB (PyHKIIMM U JIOKAJILHBLIX ITIEPEeMEHHBIX IIPHY IIJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KOoHCTaHTamMu. IloaTomy, Hampumep, B ¢yHKOUSX PL/pgSQL ropa3zmo 6e3omacHee [Ojis 3allUTHl OT
PUCKOBAaHHBIX BBIYMCJICHUHM MCIIOJIL30BATh KOHCTPYKIIUIO IF-THEN-ELSE, 4€M BhIPaXkKeHHue CASE.

EI.T.IG OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro IoaxXxoaga B TOM, UTO CASE He MOZKeT IIPeAOTBPaTUTh BEIYHUCIIEHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPAXKEHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA IIepe[n
BCEMH OCTAJIBHBEIMHU B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwouiemM 3aIlrpoce
MOZKET BOSHUKHYTb omubKa JeJIieHus Ha HOJIb, HeCMOTpPsA Ha TO, YTO OH Bpone ORI 3allUIIEH OT Hee:
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SELECT CASE WHEN min (employees) > 0
THEN avg (expenses / employees)
END
FROM departments;

ArperaTHble QYHKIHMM min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKaM,
TaK YTO €CJIM B KaKOH-TO CTPOKE IOoJie employees OKaXKETCS PaBHBIM HYIIIO, OeJleHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPUTH pe3yiabTaT (GYHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo QYHKIHUIO, CJIEemyeT
BOCIIOJIb30BATHCA MIPEHJIOKEHUIMU WHERE UK FILTER.

4.3. Bbi30B PYHKL MM

Postgres Pro mo3BonsieT BbI3BIBAaTh GYHKIIMKM C MMEHOBAHHBIMU IlapaMeTpaMM, MCIIONb3Ys 3alUCh C
NO3UUUOHHOU HUIH UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO IIoje3Ha OiIsd
byHKIIME CO MHOKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBI3b IIapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM U HaOE>KHOUW. B IO3UIMOHHOM 3amucy 3HAYEHUs apryMeHTOB (QYHKUIMM yKa3bIBAlOTCSI B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIlpefeneHuy QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJISIIOTCS C MapaMeTpaMyu QYHKIIUH 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YUYMTHIBANUTE BIIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Pazpene 10.3.

HpH 3amucu I00sIM CI0COO0M IIapaMeTPEHI, OJId KOTOPKBIX B OIIPEOEJIEHUN (I)YHKLII/II/I 3aJaHbl SHA4YEHHUA I10
YMOJI9YaHHWUIO, MO2KHO BOBCE€ H€ YKA3hIBATh. Ho 310 0Cc06EeHHO MONIe3HO IIpu UMEeHHOU rnepena4de, Tak Kak
OIIYCTUTH MO2KHO 0060 Ha60p IIapaMeTpoOB, TOTrOda KakK IIpu MMO3ULIMOHHOU IIapaMeTPhl MO2KHO OIIYCKATh
TOJIBKO IIOCJIEO0BATEJIbHO, CIIPDABA HAJIEBO.

Postgres Pro Takke IOOAEPKUBAET CMEWAHHYI0 Tepemady, KOorga ITapaMeTphl IepemaioTcss U 10
HNMEeHaM, U II0 IIO3UIINHN. B sTom Clly4ae IMO3UIIMOHHEBIE ITapaMEeTPhI JOJIZKHEI UOTHU IIepel IIapaMeTpaMu,
IIepenaBaeMbIMU 110 UME€HaM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IpUMepe Cedylolleid GyHKIIUN:

CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

AS
$$
SELECT CASE
WHEN $3 THEN UPPER(S1 || ' ' || $2)
ELSE LOWER(S1 || ' ' || $2)
END;
$$

LANGUAGE SQL IMMUTABLE STRICT;

OYyHKIUSA concat_lower_or_upper UMeeT OBa 00s13aTEJILHBIX napameTpa: a 4 b. Kpome TOro, eCtb OgvH
HeoOs13aTeIbHBIN TapaMeTp uppercase, KOTOPHIN IT0 YMOTYaHUIO UMEEeT 3HaUeHUE false. ADTYMEHTHI a U
b OYZYT CII0KEHEl BMECTE U IIepeBeIeHbl B BEPXHUM UM HUKHUM PETUCTP, B 3aBUCUMOCTH OT TapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peanu3aluu QyHKIUY ceriyac He BaXKHH (moapoOHee 0 HUX pacCKa3aHo
B ['maBe 35).

4.3.1. No3MuMOHHaA Nepepaya

IMo3unuoHHas nepegadya — 3TO TPAAUIIMOHHBIM MEXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpuMep Tako# 3anucu:

SELECT concat_lower_or_upper ('Hello', 'World', true);
concat_lower_or_upper

HELLO WORLD
(1 row)
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Bce aprymeHTH yKa3aHBl B 3afaHHOM Hopsagke. PesymbraTt BOBBp&HKﬁ{B BEpPXHEM PEermcrtpe, TakK KakK
IIapaMeTp uppercase KMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

SELECT concat_lower_or_upper ('Hello', 'World');
concat_lower_or_upper

hello world
(1 row)

3mech MmapaMeTp uppercase OIYIIEH, W MO3TOMY OH NMPUHUMAaeT 3HAYeHHWEe II0 YMOJYaHuio (false),
¥ Pe3yiIbTaT IEePEeBOOUTCS B HHUXHHUM pPErucTp. B IMO3HUIMOHHON 3amucH JII00ble apryMeHTHI C
oIIpeeéHHEIM 3HAaYeHNEeM 10 YMOJIYAHMI0 MOXKHO ONyCKaTh CIIpaBa HajleBo.

4.3.2. AMeHHasa nepepaya

I[lpu mMeHHOM Iepemade O apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHUsd 3HaKaMu =>. Hanpuwmep:

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');
concat_lower_or_upper

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIeH, TaK YTO OH HESIBHO IIONy4YWJI 3HaueHUe false.
[TpeuMyIiecTBOM TaKOW 3amMCH SBIISIETCS BO3MOXKHOCTH 3alMCHBATh apPTYMEHTHI B JIIOOOM TOPSITKE,
HampuMep:

SELECT concat_lower_or_upper (a => 'Hello', b => 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD
(1 row)

SELECT concat_lower_or_upper (a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTHUMOCTH ITOIEPKUBAETCS U CTAPHIM CUHTAKCUC C «:=»:

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

HpI/I CMeIllaHHOU IIepenayde rmapaMeTpHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHakKo Kak yYXKe OBIIIO
CKa3aHO, UMEHOBAHHEBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBEIMH. HaanMep:

SELECT concat_lower_or_upper ('Hello', 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD

(1 row)

B maHHOM 3ampoce apTyMeHTH a U b IIepefgaloTCs 10 HO3UIIMHY, a uppercase — 10 UMeHHU. EMUHCTBeHHOE
000CHOBaHME TAKOT'0 BBI30BA 30E€Ch — OH CTajl 4YyTh Oojiee uuTaeMbIiM. OmHAKO [yisi 60Jiee CIIOXKHBIX
(byHKIMI ¢ MHOZKECTBOM apryMeHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHHUS 10 YMOJTYaHIUIO, UMEHHA TN
CcMelllaHHAas Tepegaya IMO3BOJISIOT 3allCcaTh BHI30B 3G (GEeKTUBHEE ¥ YMEHBITUTL BEPOSITHOCTD OIITHOO0K.
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IIpumeuanue

HMeHHas U cMelllaHHAsS Ilepeaya B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BEI30BE
arperaTHoM GYHKIIMY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHast GQYHKIIUS UCIOJIb3yeTCs B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3bIBaeT, Kak CO37laBaTh CTPYKTYPH Oa3kbl JaHHHIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensainmoHHON 6a3e JaHHBIX HaHHLIE XPaHATCS B TaOMHIIaX, TaK YTO OOJIBIIAs YACTh OTOM TJIABEHI
OymeT mOCBSIeHa CO3TaHWIO0 M U3MEeHEHUIO TaOInIl, a TakKXKe CpefcTBaM yIIPaBIeHUS HaHHLIMHU B HHX.
3aTeM MBI 0OCyOUM, KakK TalJIHIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBATh JOCTYII K HUM.
HaxkoHer1, MBI KpaTKO PaCCMOTPUM OPYTHe BO3MOKHOCTH, CBSI3aHHBIE C XpaHEeHUEeM OJaHHBIX, B YaCTHOCTH
HacleOoBaHWe, CEKIIMOHUPOBaHUe TabJIulI, ITPeOCTaBIeHusT, PYHKIIUN U TPUTTEPHL.

5.1. OcHoBblI Tabnuuy,

Tabnuila B pensuuoHHON 6a3e HaHHBIX MMOX0XKa Ha Tabnuily Ha Oymare: OHa TaK K€ COCTOUT U3
CTPOK H CcTOJIOII0B. YHCII0 U MOPSIOOK CTOJNOII0B (MKCHUPOBAHEI, a KaXOblM CcTOjOell uMeeT uMs. Jucio
CTPOK IIepeMeHHO — OHO OTpaXkaeT TeKylllee KOJHUUYEeCTBO HaXOMSIIUXCs B Hell maHHBEIX. SQL He maéT
HUKAKWX TapaHTUIH OTHOCUTEILHO MOPSAKA CTPOK TAOMUITEL. ITpu YTeHUH TaOIUIIBl CTPOKHU BLIBOISATCS B
ITPOM3BOJIFHOM MTOPSIAKE, ECJTH TOTBKO STBHO He TpebyeTcss copTupoBKa. [Togpo6Hee 3TO pacCMaTpPUBaAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKAM yYHHUKAJIbHBIE MOEHTU(DHUKATOPEI, TAK YTO MOXKHO
MMEeTh B TabJIHIe HECKOJILKO IIOJTHOCTHIO UIEHTUYHLIX CTPOK. DTO BHITEKAET U3 MaTeMaTUIECKOM MOOEIH,
KOTOpyio peanusyetr SQL, HO OOLIYHO Takoe AyOIMpOBaHME HeXKelaTelmbHO. [1033Ke B 3TOU TJIaBe MEI
YBUOUM, KakK ero u3bexarh.

KazxkpgomMmy cToOnOITy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYUBaeT HaOOP JOIMYCTUMBIX 3HAUEHUH,
KOTOpPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpeneseT CMBICIIOBOE€ 3HAYeHUE MaHHBIX MJIS BHEIYHCIIEHUH.
Hampumep, B cTonbel] YHMCIOBOTO THUIMA HeIb3s 3allucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro
OaHHBIE MOXKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHIYUCIIEHUSAX. M1 HaoOopoT, ecinu cTOIOEI] uMeeT
THUII TEKCTOBOM CTPOKH, [JIs HETO OOIYCTHUMHI ITPAaKTUYEeCKU I00ble JMaHHBIE, HO OH HEIPUTONEH OIS
MaTeMaTUYeCKUX OeUCTBUM (XOTS ApyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B Postgres Pro ecTh BHYITUTETLHBIN HAO0OP BCTPOEHHEBIX TUTIOB AAHHBIX, YIOBIETBOPSIONIN OOMBIITMHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIBI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHa ¥ CEMAaHTUKY, TaK YTO MBI OTI0KUM UX ITOAPOOHOE
paccmoTpenue mo ['naser 8. Hamubosiee 94acTo MPUMEHSIOTCS CJIEOVIOIINE TUIHI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YHUCEJI, KOTOPhle MOT'YT OBITh OPOOHEIMU, text OJISI TEKCTOBBIX CTPOK, date
IOJIS IaT, time OJIST BDEMEHHU U timestamp [ 3HAYEHUH, BKITIOYAOIHAX JaTy U BPeMs.

st co3maHus Tabmuilkl ucmonab3yeTcss Komanga CREATE TABLE. B aToif KoMaH[e BB OOJIXKHE YKa3aTh
KaK MUHUMYM MM HOBOM TaOIMIIEI M UMEHAa ¥ TUIIL JaHHBIX KaXkOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMUIy my_first_table ¢ AByMs ctonbuamMu. [lepBwIMt cTonOel] Ha3kIBAeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAETCS second_column M UMEET THII
integer. MiMeHa TaOmMIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THIIOB TaKxXe SBISIOTCSA HAeHTU(GHUKATOPAMH, XOTS €CTh HEKOTOphie
UCKIIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITI0OYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIsioTCs
3amATEIMHU.

KoneuHo, mpenpigyimiuii npuMep HeHaTypasieH. OObBIYHO B MMeHaX TabJyiuil U CTOJIOIIOB OTpazkKaeTcs,
Kakue [aHHbBIe OHUM OyOyT comepzkaThb. [I03TOMYy maBaliTe B3r/IsHEM Ha 6ojiee pealMCTUYHHIN TpUMep:

CREATE TABLE products (
product_no integer,
name text,
price numeric

)i
(Tum numeric MOXET XPAaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCSI MEeHEXKHbBIE CYMMHI.)
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IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mabyioH MMeHOBaHUS Tabmuil M CTonOuoB. Hampumep, pemwmTths, OymyT TM B MMeHaX Tabmil
HCIIOIL30BAThCS CYIIECTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0paxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

Yucro cTonbuoB B Tabinile He MOXKeT ObITh OECKOHEUYHEIM. JTO YHCJIO OTPAHUYKMBAETCS MaKCHMyMOM
B mpemenax oT 250 mo 1600, B 3aBUCUMOCTHY OT THUIOB CTONOIOB. OJHAKO CO37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpPebyeTcs, a eciiu TaKas NOTPpeOHOCThL BO3HUKAET, 3TO CKOpee
IpU3HaAK COMHUTENIBHOTO AM3alHa.

Ecnu Ttabnuiia Bam 6Gonbllle He HYy’KHA, Bbl MOXKETe yOAalUTh €€, BRINONMHUB KoMmaHmy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

IMoneiTKa ymaneHUus HeCYLIeCTBYIOIIeN TaOnuubel cuuTaeTcs omnbkoi. Tem He MeHee B SQL-ckpumnrax
4acTo IPUMEHSI0T 0e3yCI0BHOe yhalieHue Tabimull mmepepn CO3gaHMeEM, UTHOPUPYS Bce cooOmeHus o0
oImnbKax, TakK YTO OHU BBIIIOJIHSAIOT CBOIO 3a7jJauy HE3aBUCUMO OT TOTO, CyIIleCTBOBaIu TabIUITE UIH HET.
(Ecnm BRI XOTHTE M30€3KaTh TAKWX OMMOOK, MOXKHO HCIIOJIb30BaTh BapUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONIyI0 Tabiuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3gerne 5.6.

HUmes cpencTtBa, KOTOPEIE MEL 06CYJII/IJ'II/I, BEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (by'HKI.[I/IOHaJ'IBHI:Ie
TaGHI/IHI:I. B IIPOOOJIZKEHU N 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2XKHOCTH, IIPU3BAaHHEIE
00ecCIieYunThb OeJIOCTHOCTh OAaHHBIX, 6e30I1acHOCTDb U YJIO6CTBO. Ecnu BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
TaGJ’II/IHI:I OaHHBIMU, BBl MO2Ke€T€e BEPHYTBCA K 9TOM TJIaBe I103XKe, a cerdac l'[epeI;ITI/I K 'maBe 6.

5.2. 3HaYeHuMA No yMOJTYaHUIO

CtonbIiry MOXHO Ha3HAYUTh 3HAYEHUE II0 yMordaHuio. Korma go6GaBnsieTcsi HOBasi CTPOKa M KaKMM-TO
eé ctonbiaM He IIPHUCBANBAIOTCS 3HAUYEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT9aHuo0. Takxke
KOMaH[a yIIpaBlIeHUs JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY AOIKHO OBITH IPUCBOEHO 3HAUYEHHUE
110 yMOT4aHuIo, He 3Had ero. (ITompoOHee KOMaHIb YIPaBJIE€HNUS MAaHHBIMU OITMCAHE B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 3TO UMEET
CMBICJI, TaK KaK MOXKHO cuuTaTh, 4T0 NULL mmpencTaBisgeT HeU3BECTHEIE TaHHEIE.

B ompepenenun TabauIilbl 3HAYEHWS II0 YMOJTYAHHWIO YKa3BIBAIOTCS IIOCJIE THIIA HAHHBIX CTOJOIA.
Hanpumep:

CREATE TABLE products (
product_no integer,
name text,
price numeric DEFAULT 9.99
)i

3HadyeHUe 10 YMOJTYaHWIO MOXKeT OBITh BHIpaXKeHHeM, KOTOpoe B 3TOM ClIy4dae BBIYUCIISETCS B MOMEHT
IIprYCBaWBaHUs 3HA4YeHUS II0 yMOJI4aHMIO (a He Korma co3maércs Ttabnuna). Hanmpumep, cronbiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— TeHepalus «I0oCcJieloBaTeIbHEIX HOMEPOB» OJIsT BCexX CTPOK. B Postgres Pro 3To oOGBIYHO HeaeTcs
IPUMEPHO TakK:

CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),

49



OmnpeneneHue JaHHBIX

)i

3mech QYHKIIMS nextval () BLIOMpaeT oUuepemHoe 3HaueHue u3 nocsiedosamesbHocmu (cM. Pazmen 9.16).
910 ynoTpebeHne HaCTOJIBKO PACIIPOCTPAHEeHO, YTO OIS HeTro eCTh CIlelfajabHasg KOPOTKas 3aluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

I'enepupyeMsrii cTonOe1] SIBISAETCS CTOIOIOM 0CO00OT0 POAa, KOTOPHIM BCErga BHIYUCIISAETCS U3 OPYTUX.
Takum obpa3oM, myis cTOJIOIOB OH SIBJIIETCS TEM JKe, YeM HIpefcTaBiieHue misa Tabmunel. EcTh mBa
THUIIa TEHEPUPYEMBIX CTOJIOLIOB: COXPAaHEHHBIE U BUPTyasbHble. COXpAaHEHHBIN T€HEPUPYEMBIN CTOJIOEL]
BBIYUCIISIETCS TIPM 3amnucu (moGaBieHWM UM M3MEHEHWM) W 3aHMMaeT MeCTO B TabiuIle Tak ke, Kak
¥ OOBIYHEBIN cTONOEI]. BUpPTyanbHEIM TeHEepUPyeMbIN CTONIOEeN He 3aHMMAeT MeCTa U BBIYUCIISIETCS IIPU
yTeHuHU. [I09TOMY MOZXKHO CKa3aTh, YTO BUPTYaJIbHEIN Ir'eHEPUPYEMEIN CTOI0EI] IT0X0K Ha IIPEICTABIEHUE,
a COXpaHEHHBIN TeHEepUPyeMbIN CTOI0eI] — Ha MaTepHUaIn30BaHHOE MIPEeNCcTaBeHue (3a UCKIII0YEeHNEM
TOTO, YTO OH Bcerga OOHOBIISIETCS aBTOMaTUu4ecku). B HacTosimee Bpems B Postgres Pro peanmu3oBaHEI
TOJIBKO COXPaHEHHBIE TEHEPUPYEMBIE CTOJIOIIEI.

YToOH CO3MaTh TEHEPUPYEMBIH CTONOel], BOCIIONL3YHTEeCh MPemIoXeHHeM GENERATED ALWAYS AS
KOMaHOLI CREATE TABLE, HallpuMep:

CREATE TABLE people (

ce ey

height_cm numeric,

height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED
)i

KmnioueBoe CJIOBO STORED, OIpefeNdiolliee THUII XpaHEHHs TeHepHUpPyeMoro CToJbIa, SBISeTCH
00s13aTeJIbHEIM. 3a mogpobHocTaMu obpaTtuTtech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
UM UPDATE HeJb3s 3ajaTh 3HAYeHWe [JIsT TaKWUX CTOJIOII0B, XOTS KIIIOYEBOE CJIOBO DEFAULT yKa3aTh
MOKHO.

I[TpuMuTE K CBENEHUIO CJIEAYIOUIME OTIUYUS T'e€HEePUPYEMEBIX CTOJIOIIOB OT CTOJIOIIOB CO 3HAYEHUEM
II0 yMOJI4YaHHWIO. 3HadeHUe cTonbla [0 YMOJYaHWIO BHIUMCISETCS OOWH pa3, Korma B Tabmuiry
BIIEPBEIE BCTABJISIETCS CTPOKA M HMKAKOe OPYroe 3HadeHUWe He 3aJlaHO; 3Ha4YeHUE JKe TeHepUpyeMoro
cTosibI1a MOXKET MEHSTHCS NPU U3MEeHEHUM CTPOKU U He MOXKeT OBITh IepeolpenesieHo. BripaxkeHue
3HAUYeHHUsd II0 yMONYaHUIO He MOXKeT obpalaTrhbCcs K OPYTuUM cToibnaM TalJjuIlbl, a TeHepupylllee
BBIpaXKeHUe, HAMPOTUB, OOBIYHO oOpallaeTcs K HUM. B BhrIpakeHUU 3HAYEHUS 110 YMOTYAHUIO MOTYT
BBI3HIBATHCS M3MEHUMBEIE QYHKIIUY, HAIPUMeED, random () UKW GYHKINY, 3aBUCAIINE OT BPEMEHH, a IJIisd
TeHepUpPYyeMBIX CTOJIOLIOB 9TO HE JOIIyCKaeTCs.

C ompeneneHHEM I'eHepUpPyeMbIX CTOJIOIIOB M X COOepzKallluMu TalIuIlaMM CBSI3aH PsI OTpaHUYeHUH
1 0COOEHHOCTEH:

* B renepupyiolieM BHIPaKE€HUU MOTYT UCIOJIb30BATHCS TOIBKO ITIOCTOSTHHEIE QYHKIIMK U HE MOTYT
¢urypupoBaTh IIOA3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEHUS, He OTHOCSIINECS K JaHHOU
CTPOKE.

* T'eHepupyoIee BHIpaXKeHUe He MOKET 00paIaTheCs K APyroMy TeHEPUPYEMOMY CTOOLY.

* T'eHepupyiolllee BhIpaxkKeHue He MOXKeT 00palaThCsa K CUCTEMHBIM CTOJIOaM, 3a UCKITI0UYEeHUEM
tableoid.

e [Ilnst reHEpPUPYyEMOTO CTOJIOIIa HEeTb3s 3a4aTh 3HAaUEeHHUe 10 YMOJTYaHUIO UJIM CBOMCTBO
UOeHTU(UKAIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMble CTOJIOLEI MOTYT COOEPKAThCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMU
obpatuTtech K CREATE FOREIGN TABLE.

® HpI/IMeHI/ITeHBHO K HacCJiIegoOBaHHUIO:

* Ecnmu pomouTenbCKuii CTONOEI IBISETCS TeHePUPYyEeMBIM, JOYEPHUN OOJIKEH TeHePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [[09TOMy B oIlpeeIeHUH TOYepPHero CTOJI0IIa Hy?KHO OIYCTUTD HPEeaIoKeHne
GENERATED, Tak KaK OHO OyJeT CKOIMMPOBAHO U3 POOUTEIIECKOTO.

B CJIyda€ MHOXKECTBEHHOI'O HaCJiegOBaHUsA, €CJIh OOUH pOJII/ITeHBCKI/II;I CTOJ'I6eI_I ABJIAETCA
TeHepUupyeMhbIM, BC€ COOTBETCTBYIOIIIE €EMY CTOJ'[GI_IBI B M€PaAPXHU HACJIeOOBaHHUA TaKXKe OOJIZKHBI
T€HEPHUPOBATLECA TEM 2K€ BhIPDAXKEHUEM.

* Ecnmu pomuTenbCKuii CTONOEI] He SABISIETCS TeHEePUPYEMEIM, TOYePHUMN CTOI0el] MOXKeT OhITh Kak
TeHEePUPYEMBIM, TaK U OOBIYHBIM.

HHomoMHUTENIbHBEIE 3aMeYaHus KacaloTCs UCIOIb30BaHU A T€HEePUPYyEeMBIX CTOJ'I6LIOB.

e IIpaBa gocTyma K TeHepUpPyeMBIM CTOJIOIaM CYIIeCTBYIOT OTHEILHO OT IIPaB [IJI HUXKeIeKalllux
06a30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIe/IEHHEIN 10Ib30BaTellhb
MOT IPOYUTATh TEHEePUPYEMEIH CTOJIOEI], HO He HUXKejiexaIlue 0a30Bble CTOIOIIEL.

* TeHepupyeMBbIie CTOJIOIEI, B COOTBETCTBHUH C KOHIEHIINEH, TePEeCUNTHIBAIOTCS OCIIE BHITIOTHEHUST
TPUTTEPOB BEFORE. BCIEICTBHE 3TOT0, B TEHEPUPYEMBIX CTONMOIAaX OYOyT OTPaXKaThCs U3MEHEHMS,
MIPOU3BOOUMEIE TPUTTEPOM BEFORE B 6@30BEIX CcTONIOLAX, a 06pamaTbCcs B KOOe TaKOro TpUrrepa K
TeHEepUPYyeMBIM CTOI0LaM, HAalIPOTUB, HEJIB3S.

5.4. OrpaHu4yeHus

Tumbl maHHBIX caMu II0 cefe OrpaHMYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPBHIE MOZXKHO COXPaHUTb B
tabnuie. OmHAKO OJIST MHOTHX IIPUJIOKEHUM TaK1e OrpaHUuYeHUs CIIUIIKOM Irpy6sie. Hanpumep, cTomnbetr,
copepzKalllui IIeHy MIPOOYKTa, MOIXKEH, BepPOsiTHO, IIPUHUMAaTh TOJILKO ITOJIOKUTEJIbHBEIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO TUIA HaHHEIX HET. BO3MOXKHO, BBl TAKXKe 3aX0OTUTE OTPAHUYUTD JaHHEIEe CTOJIOIA 10
OTHOIIEHWIO K IPYTUM CTOJIOIaM Ui cTpokaM. Hampumep, B Tabnuile ¢ uHGoOpMalme 0 ToBape JoIXKHa
OBITH TOTBKO OOHA CTPOKA C OIpPemenéHHBEIM KOIOM TOBapa.

s pelieHus: MOgoOHBIX 3amay SQL M03BOISIET BaM OIPENesaTh OTPAaHUYeHUs OIS CTOJIOIIOB 1 TaOIuII.
OrpaHuuyeHHs OAl0T BaM BO3MOXKHOCTH yIIPaBNIATh HAaHHLIMH B TaOuIlaXx TakK, KaK BBl 3ax0oTuTe. Eciu
IIOJb30BATENIb IIOMEITAETCS COXPAHUTh B CTONOIlE 3HaUYeHHe, Hapyllalolllee OrpaHUuYeHUs, BOSHUKHET
omubKa. OrpaHuYeHus OyOyT OeliCTBOBATh, JaikKe eCJIM 3TO 3HaYeHHEe 0 YMOTYaHUIO.

5.4.1. OrpaHuM4YeHMsA-NpPoOBepPKHU

OrpannueHHe-IpoBepKa — Haubojiee OOIIMI{ TWUII OrpPaHUYEHMIl. B ero ompemeneHHNM BHI MOXKeETe
yKa3aTh, YTO 3HaUeHHEe JAaHHOTO CTOJIOIIa MOJI?KHO YIOBJIETBOPSTE JIOTHYECKOMY BHIPAXKEHUIO (IPOBEepPKe
UCTUHHOCTH). Hampumep, 1leHy ToBapa MOXKHO OTPAaHUYUTh IOJIOKUTEIbHEIMY 3HAUEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BUOHUTE, OrpaHHUYEHHEe OIpeHesseTcs IIOCJie THUIla HaHHBIX, KaK ¥ 3HaYeHHe 0 YMOIYaHHIO.
3HAaYeHUS MO YMOJNYAHHUIO M OrPaHHYEHMs MOTYT YKas3bIBaThCA B 000M mopsimke. OrpaHHYeHHe-
IPOBEpPKa COCTOUT U3 KITIOUEBOT0 CJIOBa CHECK, 3a KOTOPLIM MAET BEIpaXkeH1e B CKOOKaX. ITO BEIPaKeHUe
TOJIZKHO BKJIIOYATEL CTOJIOEIl, OIS KOTOPOTO 3amaéTcs orpaHu4YeHIre, MHade OHO He HMeeT OOJIBIIIOTOo
CMEICJIA.

Brl MOKeTe TakKkKe IIPUCBOUTH OTPaHUYEHHIO OTOEJIbHOE M. 31O YIIydquaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO TakK:
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CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)i

To eCTh, YTOORI CO30aTh UMEHOBAHHOE OTpaHUYEeHMEe, HAIIUIINTE KIII0YeBO€e CJIOBO CONSTRAINT, a 3a HUM
uneHTUGUKATOP U COOCTBEHHO onpenesieHne orpanudenusi. (ECiau Bl He OIIPeNeIuTe UM OTPaHuYeHU T
TakuM o0pa30oM, cucTeMa BLHIOEpET OJIst HETO UM 3a Bac.)

OrpanndeHne-IpoBepKa MOXKET TaK¥Ke CChIAThCS Ha HECKOJILKO CTOI0L0B. HanpumMep, eciiu Bbl XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOM OymeT Bcerma
MEHbIIIEe OOBIYHOM:

CREATE TABLE products (
product_no integer,
name text,
price numeric CHECK (price > 0),
discounted_price numeric CHECK (discounted_price > 0),
CHECK (price > discounted_price)
)i

HepBI:Ie OBa OTPaHUYEHUSA OIIPEOeJIAI0TCA IIOXOZXKUM o6pa30M, HO OJIsd TPEThEro HCIIOJIb3YEeTCA HOBBIN
cuHTakcuc. OHO He CBS3aHO C OHpeHeHéHHHN[CTOH6HODL a IIpeaCTaBJIEHO OTHOEJIbBHBEIM J3JIEMEHTOM
B CITHMCKeE. OnpeneneHHH CTONOILIOB U TaKue olpenejienusa OrpaHquHHﬁ MOZXKHO II€epeCTaBJIsATE B
IIPOU3BOJIPHOM IIOPSAOKE.

HpO IIepPBEIE€ [IBa OI'PaHUYEHHd MOZXKHO CKa3dThb, YTO 3TO OIrpaHHUYEHUAd CTOJ'I6I_[OB, TOrga KaK TpeThbe
SIBJIIETCS OTpPaHMYEeHHEeM TabJIUIbl, TaK KaK OHO HAIIMCAHO OTHEJIbHO OT OIpefesieHui CTOJIOIIOB.
OrpaHu4YeHus CTOJOIOB TAaKXKe MOIKHO 3aIliCcaTh B BUE OTrPaHHYEHUI TAOIHILI, TOrma Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KakK IIOpa3yMeBaeTcs, YTO orpaHuYeHHe CTOJIOIla CCHIJIaeTCs TOJILKO Ha
cBsi3aHHHBIM cTosber. (Xotsa Postgres Pro aToro He TpebyeT, HO [ysi coBMecTuMocTu ¢ apyrumu CYB]I
JIydIlle CJIeloBaTh 9TO IpaBuiy.) PaHee mpuBedEHHBIN TPUMEP MOKHO II€pPENucaTh 1 TakK:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),
discounted_price numeric,
CHECK (discounted_price > 0),
CHECK (price > discounted_price)
)i
HUnu maxe Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.

OFpaHI/I‘{eHI/IHM Ta6J'II/II_U:I MOZKHO IIPHCBaXBATh KME€HA TdK K€, KaK 1 OTrDaHUYEeHUMAM CTOJ'IGI_IOB:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),

52



OmnpeneneHue JaHHBIX

discounted_price numeric,
CHECK (discounted_price > 0),
CONSTRAINT valid_discount CHECK (price > discounted_price)

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhHIpaXeHue NIPUHUMAaEeT
3"Hauenue true mnmu NULL. Tak Kak pe3yjlbTaTOM MHOTHX BhIpaxkeHuit c omepanHpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnyeHus He O6yayT npensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONIOEI He conepkuT 3HaueHuss NULL, MOKHO UCII0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOEe B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He moamep>XuWBaeT OTPaHWYEHUsT CHECK, KOTOpPBIE OOpaIarTCs K HAHHBIM, HeE
OTHOCSIIIMMCST K HOBOM WM WM3MEHEHHOU CTpoKe. XOTS OTrpaHWYeHHWe CHECK, HapylIalllee
3TO TIPaBUJIO, MOXKeT paboTaTh B MPOCTHIX CIydasix, B 00IeM cjiydyae HelIb3s TapaHTUPOBATH,
yTo 6asa OaHHBIX HE MPUAET B COCTOSHHWE, KOTHA YCIOBHE OTPAHUYEHUS OKAXKETCS JIOKHBIM
(BCnepcTBHME TOCHEAyIOUINX W3MEHEHUM [OPYTuX YYacTBYIOIIWX B €T0 BBIYHUCIIEHWH CTPOK). B
pe3yJibTaTe BOCCTAHOBIIEHUE BHITPYKEHHBIX JaHHBIX MOXKET 0Ka3aThCd HEBO3MOXKHEIM. Bo Bpemst
BOCCTAHOBJIEHUS BO3MOXKEH CcOOM, JaXke eCJiM IIOJTHOE COCTOsiHME 0a3bl AAHHBIX COTJIACYeTCS C
YCIIOBUEM OTPAHUYEHUS, [0 IPUYWHE TOTO, YTO CTPOKH 3aTPyKAIOTCS HE B TOM IIOPSIIKE, B KOTOPOM
aT0 ycnoBue OymeT cobimomaThcsi. [ToaToMy OJisi ompenesieHus OrPAaHMYEHUM, 3aTParuBaroIUX
Opyrue CTPOKU U OpyTHe TabJIMLEL, UCIOIB3yHTe OrpaHudYeHNsI UNIQUE, EXCLUDE MJIM FOREIGN KEY,
€CJIi 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe pean30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMEI TTPHU
BOCCTAHOBIIEHWM, TaK KaK B BHITPy3Ke pPg dump TPUTTEPH BOCCO3[AIOTCS ITOCIIE Tepe3arpy3Ku
OAHHBIX, ¥ TO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBaTh B MIPOIIECCE BOCCTAHOBIIEHMS.)

IIpumMeuyanue

B Postgres Pro mpenmosiaraeTcsi, YTO YCIOBHUS OTPAaHUYEHUHN CHECK SIBISIIOTCS IOCTOSTHHBIMH, TO
eCTb IPH OOWHAKOBHIX MAaHHLIX B CTPOKE OHHU BCErfa BHIOAIOT OOMHAKOBBIM pe3ynbTaT. MMeHHO
9TUM IIPEAIIONI0XKEHUEM OIPABOBIBAETCS TO, YTO OrPAHUYEHUS CHECK IIPOBEPSIOTCS TOJIBKO IIPHU
mo0aBJIeHMH WM H3MEHEHWM CTPOK, a He IIpH KaxXaoM obpamieHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAyHpPeXKIEeHNEe O HEJOIYCTUMOCTH OOpaIeHni K ApyruM TabnuilaM SIBJISETCS YaCTHBIM
CIIeCTBUEM 3TOTO IIPEAIION0KEHHS.)

OmHaKO 9TO IIPedIooXKeHHe MOXKeT HapyIlaThcs, KaK JacTo OBIBaeT, KOTHa B BBIPAXKEHUU
CHECK HMCIOJIb3yeTCs II0JIb30BaTeNbCKasa PyHKIMsI, II0BeIeHne KOTOPOI BIIOCIIEICTBUNA MEHSIeTCH.
Postgres Pro He 3ampelnaeT 3TOr0, W €CJIH CTPOKH B Tablulle MepecTaHyT yOOBIETBOPATH
OTPAaHUUYEHUIO CHECK, 9TO OCTAHETCS He3aMeYeHHBIM. B wuTore IIpPH IIOMHITKE 3arpy3uThb
BBITPYKEHHEIE T03XKe [aHHBIE MOTYT BO3HMKHYTH IPOOJIEeMEL. I[103TOMy HOOOOHEIE HM3MEHEHUS
PEKOMEHIOYeTCS OCYIIECTBIIAThH CJIEOYIOINUM o0pa3oM: yOaJIuTh OrpaHuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH ompeneseHue GyHKIIMY, a 3aTeM Iepeco3aaTh OrpaHuuYeHne TOU Ke KOMaHOoH,
KOTOpasi IPU 3TOM IIE€PEIPOBEPUT BCE CTPOKHU TaGIIHIILI.

5.4.2. OrpaHuyenusa NOT NULL

Orpaanuenve NOT NULL mpocTo yKa3bIBaeT, 4TO CTONOLY HEJb3s mpucBawBaTh 3HadeHwe NULL.
[Tpumep cuHTaAKCHUCA:

CREATE TABLE products (
product_no integer NOT NULL,
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name text NOT NULL,
price numeric

)i

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpPaHUYEHHE CTon0Ia W (PyHKIMOHAIBLHO
9KBHBAJIEHTHO OTPAHUYEHUIO CHECK (uMsg_cronbuya IS NOT NULL), HO B Postgres Pro siBHOe orpaHHUYeHne
NOT NULL pa6GoTtaet 6omee adhdHeKTuBHO. XOTsI y TaKOM 3aIlMCH €CTh HEJOCTAaTOK — HAa3HAYUTh UM
TAKHUM OTPAHHUUYEHUSIM HeJIb3s.

EcTectBeHHO, Omsi cTonblia MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHuYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO yYKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
HOpH,E[OK 30eChk He wumMeeT 3Ha4YeHUusd, OH He 00s13aTEeNbHO COOTBETCTBYET IIOPAOKY IIPOBEPKH
OTPaHUYEHUU.

s orpaHuyYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4TO CTonbelr
IOJIKEeH UMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbIicieHHO. CyTh XKe eTo B IIPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HadeHre NULL (3To moBefmeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL M MCIOIb30BaTh €ro B IIEPEHOCUMBIX IIPUJIOXKEHUSAX HE ClIeayerT.
(Ouo Onmo mobGaBieHo B Postgres Pro TOMBKO OJISI COBMECTHMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTh30BaTe ! JII0OAT eTro0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO MePeKIIIoYaTh
OorpaHUYeHUs B cKpuiite. Hanmpumep, Bl MOXKeTe HadaTh C:

CREATE TABLE products (
product_no integer NULL,
name text NULL,
price numeric NULL
)i
¥ 3aTeM BCTABUTLH KJII0OYEeBO€ CJIOBO NOT, roe HOTpe6yeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJIBITHHCTBO CTOIOIIOB OOJIKHEI OBIThH IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

Ol"paHI/I‘-IeHI/IH YHHUKAJIBHOCTU I'aPAHTUPYIOT, YTO OJaHHLEIE B OHpeJIeJ'IéHHOM CTOJ'I6LI€ UJIN T'PYIIIIEe CTOJ'I6I_[OB
YHHKAJIBHEI CPedu BCeX CTPOK Ta6J'II/I].[I>I. OrpaHquHHe 3allMChIBA€TCA TakK:

CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric

)i

B BHe OTPaHUYEHHUSI CTOIOIA U TaK:

CREATE TABLE products (
product_no integer,
name text,
price numeric,

UNIQUE (product_no)
)
B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIIpenejInTb OrpaHUYEeHHuEe YHHUKAJIBHOCTU [OJIsA TPYIIIIEI CTOH6HOE 3allUIIIUTEe €ro B BHUOE
OrpaHNYEHUA Ta6J'II/II_U:I, IIepevyucCiiuB UM€E€Ha CTOJ'[6LIOB qyepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)
Takoe orpaHuYeHMe yKa3hlBaeT, YTO COYeTaHWEe 3HAUEHUU IePEeYUCIeHHBIX CTOJIOIOB AOMXKHO OBITH
YHUKAJIbHO BO BCel Tabiuile, TOrga Kak 3Ha4eHMs KaxXKoTo CTOJIOIa 0 OTOEIbHOCTY He MOXKHEI OBITh
(1 06BIYHO He 6YOyT) YHUKAIbHBIMMU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM o6pa30M:

CREATE TABLE products (
product_no integer CONSTRAINT must_be_different UNIQUE,
name text,
price numeric

)i

ITpu mobGaBieHWM OTPAaHUYEHUS YHUKAIbHOCTH OymeT aBTOMaTH4YeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIHE CTONIOIOB, IEPEYNCIIEHHEIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacImpoCTpaHSwINeecss TOJNBPKO HA HEKOTOPhe CTPOKH, HEeNb3s 3alucaTh B BUOE OTPAHHUYEHUST
YHUKAJTBHOCTH, OMTHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBIN WHIEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTH HApyIIaeTCs, eciiu B TabJuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, Y KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HaAYaeT, YTO Oaxe IpHu
HaIW4YUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. ITO
TMOBEeJIeHNEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl ciwimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeiiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPUJIOKEHUS.

5.4.4. NepBUUYHbIE KJIIO4YM

OrpanudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3yIOIIH eT0 CTOJIOEI] MIX I'PYIIIIa CTOJIOOB MOXKET
OBITh YHUKAJIPHBIM UOEHTU(MUKATOPOM CTPOK B Tabsmuie. [is 3Toro TpebyeTcs, 4TOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANbHEIMYU 1 OTIUYHBIME OT NULL. TakumM o6pa3om, TaGIHUIBI CO CIEAYIOMIUMU IBYMS
orpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TAHHBIE:

CREATE TABLE products (
product_no integer UNIQUE NOT NULL,
name text,
price numeric

)i

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

)i

HepBI/I‘-IHBIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3alluCh Ol"paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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HpI/I JIO6aBJ'IeHI/II/I IIEPBUYHOI'O KJII0Yad aBTOMATHU4Y€CKHU CO3,E[aéTC5I YHI/IKaHI)HbII;'I HHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PYIIIIBI CTO.TI6].[OB, IIePEeYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, U TaHHLIE CTOJ'I6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKeT HMeTh MaKCUMyM OJWH IIepBUYHHIM Kio4d. (OrpaHuYeHUM YHUKAJIBHOCTU U
orpanudenuit NOT NULL, koTopbie QYHKIIMOHAIFHO ITIOYTH PAaBHO3HAYHLI IEPBUYHBIM KJII0YaM, MOXKET
OBITH CKOJIBKO YTOOHO, HO HAa3HAYUTh OTPaHUYEHMEM NIEPBUYHOT0 KJII0Ya MOXKHO TOJILKO ofHO.) Teopus
pensuuoHHBIX 0a3 MaHHBIX TOBOPUT, UTO IEPBUYHBIN KJII0Y OJIKEH OBITh B Kaxkao# Tabnuie. B Postgres
Pro Takoro xécTtkoro TpeboBaHUS HET, HO OOBIYHO JIyUIlle eMy CJIeO0BaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HEI U AJIA HOKYMEHTHUPOBAHUS, U OJI KIHEeHTCKUX IIPUJIoKeHui. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPIKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb IMEPBUYHBIM KIII0YW TAOIUIIE, YTOOBI OJHO3HAYHO HUAEHTHUGUIIMPOBATH €€ CTPOKH.
ITepBuUYHBIE KITIOYM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIHN KIII0Y B TaOmIHIle
oIrpedesisieT eneBbie CTONOIB 10 YMOTYaHUIO OJI CTOPOHHUX KII0YEH, CChITAIOIINXCSA Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJ1o4u

OrpaHuuYeHHWe BHEITHEr0 KITIoYa yKa3bIBaeT, YTO 3HAYEHWS CTOJI0UIa (MM TPYIIHL CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOH CTPOKe OPYrod Tabmuilkl. ITO HaA3BIBAETCS CCblAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3aHHBIX TAOIHII.

IlycTh y Bac yke ecTb Tabimia IPOOyKTOB, KOTOPYIO MbI HEOOHOKPATHO MCIIOIb30BaJIk PaHEe:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
IlaBayiTe IPEeOIONOXKKUM, YTO y BaC e€CThb TabiuIla C 3aKa3aMM ITHX IIPOOYKTOB. MBI XOTHUM, 4YTOOBI B
Ta6m/1ue 3aKa30B COaepzKaJIuChb TOJIBKO 3aKa3kbIl HeﬁCTBHTeHBHO CyIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MEI
oIpenejiiuM B HeH OrpaHM4YeHNe BHEIIHEI O KJII04a, CChIJIaoIIeeCsa Ha Ta6m/1u;y IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3HaYeHHeM product_no, OTCYTCTBYIOIIIHNM B TaﬁJ’II/ILIe pl"OdIlCtS
(1 He paBuriM NULL), 6ymeT HEBO3MOXKHO.

B Takoii cxeme Tabiuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnumeld, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3HBAIOT TaK JKe IOOYMHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

Hpenbmyr.uyro KOMaHOy MO2KHO COKPATHUTHh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTh, €CJIN OIIYCTUTL CIIUCOK CTOJ'[6LIOB, BHEIIHUH KJII0Y 6YJIeT HEesIBHO CBsA3dH C II€PBHUYHBIM KJIIIOYOM
IrJIaBHOHW TAOIHUIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0coOoM.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha TPYIITY CTONOIIOB. B 9TOM ciydyae ero Hy>KHO 3amucaTh B
BUOE OOBIYHOTO OTrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
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b integer,

c integer,

FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i

EcTecTBEHHO, YHCJIO U THUIIBI CTOJ'I6I_IOB B OIrPaHHUYEHHU HOOJIZKHBEI COOTBETCTBOBATH YHCIIYy WM THIIAM
oeJ1eBbIX CTOJ'I6LIOB.

HHOrma mMeeT CMBICHT 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/IHy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1arnwuMcA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

CREATE TABLE tree (
node_id integer PRIMARY KEY,
parent_id integer REFERENCES tree,
name text,

)i

[71s1 y371a BepXHET0 YPOBHSA parent_id OymeT paBeH NULL, Ho 3anucu ¢ oTnugHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxKeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedsIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAKYyI0 CXEMY:

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

CREATE TABLE order_items (
product_no integer REFERENCES products,
order_id integer REFERENCES orders,
quantity integer,
PRIMARY KEY (product_no, order_id)

)

3aMeThTe, UTO B IIOCIIETHEN Ta6J'II/ILIe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KIIIOYH.

Mgs1 3HaeM, 4UTO BHEIIHME KJIIOYM 3allpellaloT COo3haHue 3aKa30B, He OTHOCAIIMXCS HM K OOHOMY
npoaoykTty. Ho 4TO menaThb, eCliM TOCJIe CO3[aHUs 3aKa30B C OIMPEOENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 3TOM cuTyaumed. MHTyulmsa moacKa3bIBaeT CIIEOYIOIINe BapHUaHTHI
TIOBeIEeHUs:

e 3amnpeTuTh yOajeHue MPoayKTa
e V@hamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

st wnmocTpanuy gaBaWTe peanu3yeM CIEOYIOIee MOBENEHUE B BHINIETPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOYyKTa, Ha KOTOPHIN CCHIIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YIAJIUTCS U eT0 COIEePKUMOE:

CREATE TABLE products (
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product_no integer PRIMARY KEY,
name text,
price numeric

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

CREATE TABLE order_items (
product_no integer REFERENCES products ON DELETE RESTRICT,
order_id integer REFERENCES orders ON DELETE CASCADE,
quantity integer,
PRIMARY KEY (product_no, order_id)

)i

OrpaHuuYmMBaloOUIe ¥ KaCKagHBIE yOaJIeHusI — OBa Hambojiee pacIpOCTPAaHEHHBIX BapHaHTa. RESTRICT
IpenoTBpallaeT yOaleHue CBSI3aHHOU CTPOKW. NO ACTION O3HAQ4YaeT, UYTO €CII¥ 3aBUCHMBIE CTPOKU
IIPOOOIXKAIOT CYIIeCTBOBATh IIPU IIPOBEPKEe OrpaHWYeHUs, BO3HUKaeT oIubka (3TO IIOoBegeHUe II0
yMon4daHuio). (I'maBHEIM OTIMYMEM STUX ABYX BapHaHTOB SBJISETCSA TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH IPOBEPKY B IPOIleCCe TPaH3aKUMY, a RESTRICT — HeT.) CASCADE yKa3bIBaeT, YTO [IPU YOaleHU!
CBSI3aHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak K€ aBTOMaTUYECKH yOaneHbl. ECTh emé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipw ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HA4YalOT 3aBUCUMBEIM CTOJIOIaM
B nmogunHEHHOM Tabnuue 3HadeHuss NULL uim 3Ha4YeHus 10 YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTE,
4T0 9TO He OymeT OCHOBaHMEM [Jisd HapyUIeHUs orpaHudeHmi. Hampumep, eciiu B Ka4eCcTBe OENCTBUSA
3a0aHO SET DEFAULT, HO 3HAQYeHUue II0 YMOJI9YaHHUIO HEe YOOBJIETBOPAET OIrPaHNYE€HHNIO BHEIIIHET O KJII04a,
ormmepalus 3aKOHYUTCS OITHOKOM.

AHanoruyHoO yKas3aHMI0 ON DELETE CYIIECTByeT ON UPDATE, KOTOpoe cpabaThiBaeT NpU H3MEHEHUU
3amaHHOrO0 cTonOIa. [Ipy 9TOM BO3MOXKHEIE [eHCTBUS Te XKe, a CASCADE B JAaHHOM ClIydae o3HadaeT, UYTo
U3MeHEHHbIe 3HaUeHU CBA3aHHBIX CTOJIOIIOB OyAYyT CKOIIUPOBAHEI B 3aBUCUMEIE CTPOKHU.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSTL OTPAaHUYEHUIO BHEIITHEr0 KJIio4a, eCIIU OOUH U3
CBsI3aHHEIX CTOIOOB comepkuT NULL. Eciu B 00bsiBJIEHHE BHEIIHErO KiIo4ya qo6aBIeHO MATCH FULL,
CTpoka OymeT ymOBIIETBOPSTH OrPaHHMYEHMIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIBl paBHBI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIIOJIHEHUE OTPaHUUYEHUSA MATCH
FULL). Eciu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKH He MOTJIH n30exKaTh U 9TOr0 OTPAaHUYeHUsI, OOBSIBUTE
CBsI3aHHEIE CTOJIOIBI KaK NOT NULL.

BHeIITHUY K04 JOJIKEeH CChUIAThCS Ha CTOJIOILI, 00pa3yiollue MepPBUYHLIN KII0Y WM OTPaHHUYeHHe
VHUKAIbHOCTH. TakuM o0pas3oM, Ojisd CBS3aHHEIX CTOJOIOB Bcerga OymeT CyIecTBOBATh MHIEKC
(ompenennéHHBEIM COOTBETCTBYIOIIUM IIEPBUYHEIM KITIOUOM MM OTPAaHUYEHHEM), a 3HAYHUT IIPOBEPKHU
COOTBETCTBHUS CBSI3aHHOI CTPOKHU OYOYT BHITOIHATHECST 9PPHeKTUBHO. Tak KaK KOMaHIb DELETE [JIsI CTPOK
TJIaBHOM TAOMHUITEI WK UPDATE OJIS 3aBHCHUMBIX CTOJOIIOB IMOTPEOYIOT MPOCKAHWPOBAThH MOOYHUHEHHYIO
TaOJIMITy M HAHUTHU CTPOKHU, CCHITAIOIIMECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO0 OymeT MMeTh WHIOEKC U I
MMOMYMHEHHEIX CTONOII0B. HOo 9TO Hy>KHO He BCerja, M CO37aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBSBIEHME BHEITHEro KiIoda He CO3MaéT aBTOMATHUYECKH WHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 00 WM3MEHEHWW M yOAJeHWM OAHHBIX PAcCKal3biBaeTcs B [maBe 6. Bl Takke MOXKeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpaHUYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.

5.4.6. OrpaHn4YeHUA-UCKJIIOYEeHUs

OrpaHuYeHUS-UCKITIOUEHHUsI TapPAaHTUPYIOT, YTO IIPKM CPAaBHEHWHU JIIOOBIX OBYX CTPOK II0 YKa3aHHBEIM
cToJIOIIaM MM BHIPAZKEHUSIM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:
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CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

HonpoGHee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I moOaBIeHUH OrpaHNYEeHHUA-UCKIIIOYEHU A GYJIGT aBTOMATHU4YECKH CO3[0aH MHOEKC TOr'o THUIla, KOTOprfI
YKa3aH B 0O BSIBIIEHUHN OIrpaHHUYEHUd.

5.5. CucteMHble cTonOLu bl

B xaxmoi# TabmuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIPeIenEéHHLIX CHCTeMOoin. Kak
CIedCTBUE, UX UMeHa HeNb3s MCIIOIb30BaTh B KAYeCTBEe MMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHUs.) DTHU CTOIOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIITb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

NpenTtndukatop oO0beKTa OJId TaOIUIILI, COfepKallel CTPOKY. DTOT CTOI0el] 0COOeHHO TOJIe3eH I
3aIpoCcoB, UMEIOIINX OeJI0 C uepapxuel HacmegoBanusa (cM. Pasmen 5.10), Tak Kak 6e3 HEro CI0xKHO
OIpenesnuTh, U3 KakKo¥ Tabiuibsl BeIOpaHa CcTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OYOET IOJTYYUTH UM TaOTUIIEL.

xmin

Hpentndurkatop (Kom) TpaH3aKIWU, DOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpOKu — 3TO eé
WHOWBUAYAIbHOE COCTOSIHUE; NPU KaXKAOM M3MEHEHWM CO3TaETCsS HOBAs BEPCHUS OOHOU U TOW XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep komaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHnTuduKaTop TpaH3aKIWM, yOanuBlield CcTpoKy, unu 0 [Ons Heymal€éHHOM BEPCUU CTPOKH.
3HaueHHe 3TOT0 CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJISI BHOWUMON BEPCHUHU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO YyOaJsdIolasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

HomMmep xoMaHOH B yOandionie TpaH3aKIuU WU HOJIb.

ctid

du3nYeCcKoe PacIojioKeHue JaHHON BePCUU CTPOKHU B Tabmuile. 3aMeThTe, UTO XOTS IO ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAYEHUE ctid M3MEHHUTCS IIPH BHIIOJIHEHWH VACUUM FULL.
TakuM 06pa3oM, ctid HelIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOI0 UAeHTU(HUKATOPa CTPOKHU. s
UOeHTUQUKAIIUYN JIOTUYECKUX CTPOK CJIEyeT UCIIOIb30BaTh IIEPBUYHBIM KITIOY.

NpenTndukaTopsl TpPaH3aKUMi TakXke SBIAIOTCA 32-OMTHHIMH. B monroxusyiued 6a3e JaHHBIX OHU
MOT'YT IIOUTH TI0 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBujIbHOM obcnyxkuBauuu b]l; mogpobHee 06 3TOM CM.
I'maBy 23. OpmHaKO mojiaraThCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEILHOT0 BPEMEHU
(mpu 6onee yeM MUIMapAe TPaH3aKLUM) He CIIenyeT.

HNpoeHTH(GUKATOPE KOMaHI TakXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUM JTUMHUT Ha 232 (4 munnuappga)
koMaHn SQL B omHOUM TpaH3aklnuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJTBKO
Te KOMAaHIHEI, KOTOPhIe (AaKTUUYECKU U3MEHSIOT COOepKUMOe 0a3kl JaHHEIX.
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5.6. 13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIEl, @ 3aTEM IIOHSIJIN, YTO AOIIYCTUIIH OIIMOKY, MM U3MEHMJIMCh TPeOOBaHUSA
BAIllero ITPUJIOXKEHUS, BB MOXKETe yHOaIUTh €€ M co30aTh 3aH0oB0. Ho 310 OyneT HeynoOHO, eciiu Tabmuia
yXKe 3amojIHeHa JaHHBIMH, UJIU €C/IM Ha Heé CChUIAIOTCS Apyrue oO0bheKTH 0a3bl JaHHBIX (HAITpuMep, 110
BHelllHeMy Kito4y). ITostomy Postgres Pro nmpemocrasnsier Ha®Gop KoMaH[ Ojis Momudukanuy Tabmiui,.
3aMeThTe, YTO 3TO IO CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEePIKAIIUXCs B TabmuIle: 3meCh MBI
o0cyxkpaeM MOAM(pUKAIINIO OTIPeAeIeHUsT, UIIU CTPYKTYPHI, TaOJIUIIH.

Br1 MmoxkeTe:

¢ JloOaBIATL CTOIOIILI

e VamansaTh CTONOIIBI

e IoOaBnsTh OTPAaHUYEHUS

* Vpanars orpaHUYEHUd

e HM3MeHSATH 3HAUEHUS 110 YMOJTYAHUIO
e M3MeHSATH THIIHI CTOJIOIIOB

¢ IleperMeHOBEIBATH CTOJIOIIEI

¢ ITleperMeHOBEIBATH TaOIUIIBI

Bce 9T meucTBUS BBIIIOMHSIOTCS C mOMOINBI0 KoMaHmbl ALTER TABLE; mogmpoOHee 0 Hell BEl MOXKeTe
y3HaATh B €€ CIIpaBKe.
5.6.1. Nob6aBneHue ctondbua
Ho06aBUTL cTOIOEIl BEI MOXKeTe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrlll cTon6ell 3al0IHIeTCSA 3afaHHEIM [IJIs Hero 3HaueHueM o yMordaHuio (unu 3HauenneM NULL,
ecyu BB He moOaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwunasi ¢ Postgres Pro 11, moGaBieHue cTonbla C IIOCTOSHHBIM 3HAYEHHEM [0 YMOJIYaHHUIO
6oJiee He O3HAYAET, YTO IIPU BHIIIOJIHEHWNW KOMAHMB ALTER TABLE OymyT U3MEHEHH BCE CTPOKH
TabnuIikl. BMecTo 3TOr0 yCTaHOBJIEHHOE 3HAYEHWEe [0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
IIpu clepyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU II€pe3allucH TaOJIHITHL.
Bnarogaps aTomMy omneparnus ALTER TABLE U C 60JTBIIMMY TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OmgHakKO ecnu 3HaYeHWe MO0 YMOJYaHWI0 M3MEeHUYHBOe (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKY HYXXHO OyHeT BHECTH 3HadYeHHe, BBIYMCIIEHHOE€ B MOMEHT BBIIOJIHEHHUS ALTER
TABLE. YTOOBI M30€KaTh MOTEHIIMAJILHO [JIMTEJIbHOHN OIlepalliy W3MeHEHMs BCeX CTPOK, €CIH
BBl IIJTAHHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEHWSIMH 10 YMOJIYAHHIO, JIydiile GymeT
mobGaBuUThL cTonOerl 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIBI0 UPDATE, a IIOTOM OIIPpeneJyInNTL 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAaHO HUuXe.

ITpu 5TOM BB MOZKETE CPa3y OIPEeHeIUuTh OrPaHUYEHUS CTOJIOIA, UCIIOIb3YsI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eChb MO2KHO HCIIOJIB30BaTh BCE€ KOHCTPYKIKWH, OOIIYCTUMBIE B OIIPEeOEeJIEeHUN CTOJ'[6I_I8.
B KOMaHOe CREATE TABLE. ITomHHUTE OOHAKO, YTO 3Ha4YeHHe II0 YMOJ/ITYaHHUIO HOOJIZKHO YHOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUAM, YTOOBI ornepanusa ADD BEBEIIIOJIHKMIIACh YCIIEIIIHO. Brel Takke MOXKeTe CHadalla
3amo0JIHUTh CTOJIOEI] IPaBUJILHO, & 3aTeM N00aBUTL OTPaHMYEHUS (CM. HUXKeE).

5.6.2. YpaneHue cTtonbua
Yoanuts CTOHﬁeU,' MOZKHO TakK:

ALTER TABLE products DROP COLUMN description;
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IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONOIIOM yHassiIOTCS U BKIJIIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO €CJIi Ha CTON0el CChIJTaeTCSI OTPaHUYEeHNe BHEIITHET 0 KJTova APYTon
Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHHe HesIBHO. Pa3pelIuTs yoarleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;
OO0 MeXaHu3M, CTOSIIIIUK 3a 9TUM, OIIMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun

st moGaBIeHMsT OTPAHUYEHUS UCIIOIb3YEeTCS CUHTAKCHUC OrpaHudYeHus Tabnuusl. Hanpumep:

ALTER TABLE products ADD CHECK (name <> '');
ALTER TABLE products ADD CONSTRAINT some_name UNIQUE (product_no);
ALTER TABLE products ADD FOREIGN KEY (product_group_id)

REFERENCES product_groups;

YTo6el mob6aBuTh orpanundenune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHHUS TaOJIHITH,
HUCTIIONB3YUTE TAKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyeHWEe MOPOXOAUT TPOBEPKY aBTOMATUYECKHW U OymeT [moOaBIeHO, TOMBKO €CIU  eMy
YIOOBIETBOPSIOT HAHHBIE TAOTUIIH.

5.6.4. YpaneHue orpaHuyYeHus

[ ymaneHuUus orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBald €My UM, 3TO
HEesIBHO cHejlajia CUCTeMa, U Bl OOJIKHEI BRIICHUTH €Tr0. 30ech MOXKeT ObITh IoJe3Ha KoMaHza psql \d
uMa_rabaunge (MW OPYTHE IIPOrPaMMEI, ITOKa3bIBalolye NoapoOHyo mHopMaluio o Tabnuiax). 3Has
UMSsI, BBl MOXKETE MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;
(ECJ’II/I BEI UM€E€eTe OeJI0 C MMEHEM OT'PaHUYEeHUdA BUOA $2, He 38.6}7JII:T6 3aKJIIOYUTH €TI0 B KaBbIYKH, YTOOEI
9TO OBIJT HOMMYCTUMEIM UOEHTUGUKATOP.)

Kak un IIpKU yOoaJleHnu CTOJ'[6I_Ia, €CJIX BBl XOTHUTE YIOAJIUTh OIrpPpaHUY€eHHEe C 3aBUCHUMBIMU 06"beKTaMI/I,
JIO6aBLTe YKa3aHue CASCADE. HpI/IMepOM TAKOM 3aBUCHUMOCTH MOXKET OBITh OrpaHrN4Y€HHrne BHEIIHEIr O
KJII049a, CBAA3aHHOE CO CTOHGHaMI/I OIrPaHUYEHHU IIEPBUYHOTO KIJII04Ya.

Tak MOXKHO yaaauTh orpanudeHus jao0brx TuoB, Kpome NOT NULL. YTto6w! ynanuTth orpanudenue NOT
NULL, ucnnonb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bcmomuute, uto y orpanuydenuit NOT NULL HeT uMEH.)

5.6.5. N13MeHeHue 3Ha4YeHUA No YMOoJIHaHUIO
HasHauutb CTOHGLIY HOBO€ 3HAYEHHE I10 YMOJIITYaHUIO MOZXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeThTe, YTO 9TO HUKAK He BIUSET Ha CyILIeCTBYIOIIIUE CTPOKHU TaGJ'[I/ILIBI, a IIPOCTO 3a;:[aéT 3Ha4YeHHue 110
YMOJIYaHUIO OJIS IIOCJIeOYIOIINX KOMaHa INSERT.
YT00BI YOAJIINTh 3HA4YEHHUEe I10 YMOJIYaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 5TOM IO CYyTU 3HAYEHUIO 110 yMOJ4YaHuio ImpocTo npucBauBaetrcsa NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecliu BHI IIONBITAETECh YOAIUTh 3HAYEHUE 10 YMOJIYaHUI0, He ONpeNesIEHHOe SIBHO, TaK Kak
HesIBHO OHO cylecTByeT u paBHO NULL.

5.6.6. 13MeHeHMe TUNa AaHHbIX CTONOLa

Yro6sl mpeobpal3oBaTh CTONOEI] B APYTOM TUII JAaHHHEIX, UCIIOJIB3yHUTEe KOMaH/Y:
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ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT yclielllHa, TONMBKO €CJIM BCEe CYIIEeCTBYIOIWEe 3Ha4YeHWs B CTOIOIle MOTYT OBIThH HESBHO
IpUBENEHH K HOBoMYy Tumy. Ecimu TpebyeTrcst 6oiee CioxkHOe mpeoOpa3oBaHUE, BBl MOXKETe H00aBUTH
yKa3aHue USING, ompefesiollee, KaK IIOIyYUTh HOBLIE 3HAYEHUS U3 CTAPHIX.

Postgres Pro mombiTaeTcs TakXkKe MpeoOpa3oBaTh K HOBOMY THIY 3Ha4YeHHEe CTOJIOIA II0 YMOITYaHUIO
(ecmu OHO oOmpemesieHO) W BCe CBA3aHHBIE C 3THM CTONOIIOM orpaHudeHus. Ho mpeoOpa3oBaHue
MOXKET 0Ka3aThCsI HeIIPaBUIIbHEIM, ¥ TOTTIA BBl IIOJIYYUTE HEOXHUIaHHEIe Pe3ylIbTaThl. [I09TOMYy OOBIYHO
JIy4ilie yOadiuTbh BCe OTPaHWUYEHUs CTOJOIa, meped TeM KaK MEeHSITh ero THII, a 3aTeM BOCCO3[aTh
MOOUPUITIPOBAHHEIE MOJIKHEIM 00pa30M OTPaHUYEHUS.

5.6.7. NepenMmeHoBaHue cTonbLa
YT0OBI IEPEeNMMEeHOBATh CTOI0EI], BLEIITOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl
Tabnuily MOXKHO IepeNMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHBIX CO3[aETCs 00BEKT, eMy Ha3HAYaeTCs Blafesiel. BragenbuemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH ONepaTop Co3maHus. st OONBITHHCTBA THUIIOB 0OBHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM Cymeprnoab30BaTellb) MOXKET AeaTh C 0ObEKTOM BCE, YTO YrOAHO.
YT0o06HI pa3pelInuTh UCHO0JIb30BATh €r0 APYTUM POJIAM, HYKHO JaTh UM Nnpaded.

Cy1iecTByeT HECKOJILKO TUIIOB MpPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HabGop IIpaB, IPUMEHUMBIX K OIIpPeIeIéHHOMY OOBEKTY,
3aBUCHUT OT Tulla oOnekTa (Tabnuia, ¢GyHKIHMsS ¥ T. O.). bomee mogpoOHO Ha3HaUYeHHWEe I3THUX MpPaB
OIMHCHIBAeTCHA HUKe. Kak MPpUMEeHSIIOTCS 9TH IIpaBa, BBl TAKXKe YBUOUTE B CJIEAYIOIINX pa3mesiax 1 rjlaBax.

HeoTtnemnemoe IIPABO USMEHATH UJIU YOAJIATH OOBEKT UMeeT TOJIBKO BJIapgeJiel] o0BeKTa.

O6'BeKTy MO2KHO Ha3HAYUTh HOBOT'O BjiajeJiblia C IIOMOIIIBIO KOMaHObBI ALTER OJId COOTBETCTBYIOIIIETr O THUIIA
00BEeKTa, HallpuMep:

ALTER TABLE wmmg_rtabaunger OWNER TO HOBRIE BIamgelnel;

Cymnepnosib30BaTe/Ib MOXKET [enaTh 3TO 0e3 OorpaHWYeHUM, a OOBIYHBIM II0JIb30BAaTEIb — TOJIBKO €CJIA
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIUM BilafienblleM oO0beKTa (MJIM YJIeHOM POJIM BaAesiblla) U YJIEHOM
HOBOU POJIN.

1 Ha3HaYeHusa npas mpuMeHsieTcsa KomaHma GRANT. Hanpumep, ecnu B 6a3e DaHHEIX €CTh POJb joe
¥ TabuIa accounts, IIPaBO Ha U3MeHeHHe TaOGIHUITEl MOKHO JaTh 9TOM POJIH TaK:

GRANT UPDATE ON accounts TO joe;

Ecnu BmecToO KOHKPETHOI'O IIPpaBa HalluCaThk ALL, POJIb IMOJIYYMUT BC€ IIPpaBa, IPMMEHUMEIE OJIA o0BeKTa

9TOr0 THUIIA.

J:[JIH Ha3HA4YE€HU IIpaBa BCEM POJIAM B CUCTEME MOXKHO HCIIOJIB30BATh CIIEITNAJIBHOE UMSI «POJIN»: PUBLIC.
TakXke [Ojs yIPOIEHUS yIpaBJIEeHUs POJISIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO IO0JIb30BaTeJEeH,
MOZKHO HAaCTPOUTH «I'PYIOBEIE» POJIH; IOoApoOHee 06 aToM cM. ['maBy 20.

YToOBI MUIIUTH ITOIb30BaTeJIEH ITPaB, UCHOJIB3yHTe KoMaHny REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Bilagesibila 00beKTa (To ecTh IIpaBa Ha BBIMOJIHEHHEe DROP, GRANT, REVOKE H T. [I.) Bcerma
HEesIBHO 3aKpeIlIeHH 3a BllafielIbIlleM 1 UX Hellb3s Ha3HAYUTh Uk oToOpaTh. Ho Biagenell 06beKTa MOXKeT
JTUIIUTE ce0sT OOBIYHLIX ITPaB, HAIPHUMEpP, Pa3pellIuTh BCeM, BKIodas cebsi, TOTLKO YTeHHe TaOJIHITHL.
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OOGBIYHO PAaCHOPSKATHCS ITPaBaMU MOXKET TOIbKO BiIafesel] 00beKTa (MK Cynepnonb3oBaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNa K 00BEKTY «C IIPABOM IIepefadu», YTO IMO3BOJIUT IOIYyYHUBIIEMY TaKOe
IIpaBO Ha3Ha4aTh ero ApyruM. Eciu Takoe MpaBo Mepemayy BIIOCJIEOCTBUH OymeT OTO3BaHO, TO BCe,
KTO IIOJTy4YMJI JaHHOE MPaBO [AOCTyHa (HEmOCPEeACTBEHHO WJIM IO LIETIOYKe Iepefadi), IOTePsIoT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

Bce CyHIeCTBYIOIIYE IIPaBa Mepe4vYucCJI€Hbl HUXKE:
SELECT

ITo3BonsieT BrimonHsaTh SELECT pmmst mo6oro ctonbila MIKM IepPedYrCcIeHHBIX CTONI0IIOB B 3aJaHHOMU
Tabnuile, NMpefCcTaBlIeHUN, MaTIpPEeNCTaBIeHUNW WHIM OPYyroM oO0BeKTe TabiuyHoro Bupa. Takxke
no3BonsgeT BHINONHATE COPY TO. Tlomumo 3Toro, maHHOe IpaBo TpebyeTcs Oy oOpalfeHus K
CyIIeCcTBYIOIIMM 3HaueHUussM cTonbioB B UPDATE unu DELETE. [Ins mocnemoBaTelbHOCTER 3TO
IIPABO ITO3BOJISIET ITOIb30BAThCsI QYHKIMEN currval. [y 60JIbIIuX 0OBEKTOB OHO MO3BOJISIET YUTATH
comepxRUMoe 00beKTa.

INSERT

ITo3BomsieT BCcTaBisATh ¢ momombio INSERT cTpoku B 3amaHHYIO TaOmUIly, TPeACTaBlIeHUE U T. II.
MoxkeT Ha3HA4YaThCHA [OJIT OTHENBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIBKO 3TUM CTOJIOIIaM MOXKHO
IpUCBauBaTh 3HAUEHUS B KOMaHMe INSERT (Opyrue CTONOIB IONy4YaT 3HAYEHUS 110 YMOJIYaHUIO).
Taxkzxe no3BosisgeT BEIONHATL COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ ToMoIbio UPDATE maHHBIE BO BCeX, MO0 TOMBKO ITePedYrCIeHHBIX, CTOJI0IIax
B 3amaHHOM Talbmnuile, mpencTaBnenuu u T. 1. (Ha mpakTuke Ojst 000 HETPUBUAIBHOM KOMaHIHI
UPDATE moTpeOyeTcss ¥ IIpaBO SELECT, TaK KaK OHa MOJIKHA OOpaTUTBCS K CTONOIIaM TaGJIHITHI,
4yTOOBl OIpPeHeuTh, KaKWe CTPOKHU IIOMjIeKaT M3MEHEHWIO, W/WIKW BLIYHCIUTH HOBBIE 3HAYEHUS
cTosb10B.) It SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXKe TpeOyeTcs MMEeTh 3TO
IpaBo KaK MUHUMYM [JIsI OOHOTO CTOjOIla, TIOMUMO IIpaBa SELECT. I mocjieqoBaTeIbHOCTEH 3TO
IIPABO II03BOJISIET MOJIb30BaThCSI QPYHKIIMSIMU nextval U setval. s OOIBIINX 0OBEKTOB 3TO MPABO
IIO3BOJISIET 3allMCHIBATh JaHHLIE B 00BEKT UIM 00pe3aTh ero.

DELETE
ITo3BomsieT ygansaTth ¢ moMoIbio DELETE cTpoku u3 TabnmuIlkl, IpeacTaBieHus u T. 1. (Ha npakTuke
1St JTI000# He TPMBHUAIbHOM KOMaHIbl DELETE MOTPeOYeTCs TakKe IMPaBo SELECT, TaK KakK OHA AOJIXKHA
00paTUTHCS K KOJIOHKAM TaOJIHIIEl, YTOOHI OIPEeNesiuTh, KaKUe CTPOKH MOOJiexkaT yOaJIeHUIO. )

TRUNCATE
ITo3BomnsieT onycTomaTh Tabnuiry ¢ noMmoisio TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTpPaHWYEHWE BHEIIHETO KiIoda, ofpalnaileecs K Tabmuie um
oInpeneneéHHBIM CTONIOaM TabIuIIh.

TRIGGER

I[To3BonsseT co3maBaTh TpUrrep nojisd TaOTUIIHI, npengcCTaBJIeHusa U T. II.

CREATE

s 6a3 OAaHHBIX 3TO IIPABO IIO3BOJIAET CO30aBAaTh B HUX CXEMHEI U HY6HI/IK8.L[I/II/I.

II71s1 cXeM 9TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTEHI B 3alaHHOM cxeMe. YTOOk mepenMeH0BaTh
CYILIECTBYIOIINN O00BEKT, HeoOXomamMo OHITh €ero BiaJenblleM U MMEeTb 3TO IIPaBO MOJIST CXEMHEI,
cofmepzXKallleu ero.

7151 TaGIMYHBIX ITPOCTPAHCTB 3TO IIPABO ITO3BOJISET CO3HaBaThb TAOIUIIEI, MHOEKCH M BpeMeHHHIe
atine B orpegenéHHOM TaOIMYHOM HPOCTPAHCTBE, @ TaKXKe COo3gaBaTh 0a3kbl MaHHBIX, OJIT KOTOPHIX
9TO MIPOCTPAHCTBO OyHeT OCHOBHBIM. (YUTHTE, UTO KOTrfa 3TO IIPaBO OT3HIBAETCS, CYIIECTBYIOIIHE
0OBEKTHI OCTAIOTCS B IPEXKHEM PACIIOI0XKEHUH. )
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CONNECT

ITo3BOJISIET TTOOKITIOUATHCSA K 0a3e JaHHBIX. DTO IIPaBO IIPOBEPSIETCS MPU YCTAaHOBJIEHUU COeOUHEHUST
(B momoTHEHME K YCIIOBUSM, OTIPENEIEHHBIM B KOHQUTYpPAILUMU pg_hba.conf).

TEMPORARY

[To3BONsIET CO3MaBaTh BpEMEHHEIE TaOIHITEL B OIPENeIEHHOM 6a3e TaHHEBIX.

EXECUTE

ITo3BonsieT BBI3BIBATh (QYHKIIWIO UM MIPOLIENYPY, B TOM YHCJIE UCIIOIb30BaTh JII0OLIE OIEPaTOpPHI,
peanu3oBaHHBIE HAaHHOU (GYHKUMEN. DTO €IWHCTBEHHHIM TUII IIPaB, TPUMEHUMBIN K (QYHKIUIM U

poreaypaM.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO30AaBATh d)YHKI_II/II/I Ha OHpeJIeJIéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN TUII IIpas, HpI/IMeHI/IMBIfl K IIPOLEOYPHBIM A3BIKAM.

Insg cxeM 3TO IMpaBO HAET OOCTYN K COOEPIKAIIMMCSI B HUX OOBEKTaM (IIPEeArnojiaraeTcs, 4To IIPHU
39TOM UMEIOTCS ITPaBa, HEOOXOOUMEIE [JIST OOCTYIIa K caMuM 06beKTaM). [10 CyTH 3TO IIPaBO O3BOJISIET
CyOBEKTY «IIPOCMATPHUBATL» OOBEKTHI BHYTPH CXeMbI. Be3 9Toro pa3pemenus uMeHa 00HEKTOB BCE JKe
MOZKHO OyfeT y3HaTh, HalIlpuMep, 00paTUBIINCEH K CHCTEMHBLIM KaTajioraM. Kpome Toro, eciiu 0To3BaTh
9TO IIPAaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OMEPATOPHI, AJIT KOTOPHIX IPOCMOTP UMEH
00BEKTOB OBLI BEIIIOJIHEH PaHeEe, TaK YTO 3TO IIPABO HE IO3BOJISIET aOCOTIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.

I mociemoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATb Q)YHKL[I/II/I currval B nextval.

st TUTIOB ¥ MOMEHOB 3TO IPaBO MO3BOJISIET UCIIOIb30BaTh 3aJlaHHBIN TUII UITA JOMEH ITPU CO3TaHUU
Tabnull, GYHKUUN WU OPYTUX 00BEKTOB CXeMEL. (3aMeTbTe, YTO 9TO IPABO He OrpaHUYUBaeT 00Iee
«HCIOIb30BaHUEe» THIIA, HallpuMep obOpalleHre K 3HAYeHUSIM THUIIA B 3alpocax. be3 aToro mpasa
HeJIb3sI TOJIBKO CO3[aBaTh OOBLEKTHI, 3aBUCSIIME OT 3amaHHOTro Tuia. OCHOBHOE ITpedHa3HadYeHue
9TOr0 IIpaBa B TOM, YTOOBI OTPAHUYUTH KPYT II0JIb30BaTeNel, CIOCOOHEIX CO3laBaTh 3aBUCUMOCTH OT
THIIa, KOTOpPble MOT'YT BIIOCJIEICTBUU IOMENIATh BIafeIbIly TUIIa U3MEHUTD €T0.)

7151 06EPTOK CTOPOHHUX HAHHEIX 3TO ITPABO MO3BOJISIET CO3[aBaTh UCIOIb3YIOININE UX OMIpedesIeHUus
CTOPOHHHIX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO IIO3BOJISET CO34aBaTh UCIOIb3YIOINNE UX CTOPOHHUE TaOJIMIIH.
HapenéHHble 3TUM IIpaBOM MOTYT TakKXKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YHAANIATH COOCTBEHHEIE
COIIOCTAaBJIEHUS IIOIb30BaTEJIeH, CBsI3aHHLIE C ONPEeNeIEHHEIM CePBEPOM.

ITpaBa, TpeOylolIuecs O OPyruX KOMaHI, YKa3aHbl Ha CTPAaHUIIaX CIPAaBKHU 3TUX KOMaH/I.

Postgres Pro mo ymon4aHUIO Ha3HavaeT POJM PUBLIC mIpaBa [JI5 HEKOTOPHIX TUIOB O0OBEKTOB, KOIHa
9TH 00BEKTHl co3maroTcs. [yt Tabmull, cTonOIOB, ITOCIea0BaTEIbHOCTEN, 00EPTOK CTOPOHHUX MAaHHBIX,
CTOPOHHUX CEPBEPOB, OONBIIMX OOBEKTOB, CXeM U TAOMMYHBIX HPOCTPAHCTB PUBLIC IO YMOJTYAHHUIO
HUKaKWX IIpaB He mojy4daeT. [ OPyTUX TUIIOB 00BEKTOB PUBLIC IIOJIy4aeT CIeAyIoIWe IIpaBa IIo
YMOMUYaHUIO: CONNECT ¥ TEMPORARY (CO3maHMe BpeMeHHBIX Tabmnuil) Omns 6a3 JaHHBIX; EXECUTE — OJIS
dbyHKIIME ¥ npolenyp; USAGE — IJisd sI3bIKOB M THUIIOB HAaHHEBIX (BKIIOYasi JOMeHHI). Brnagemnel o6beKTa,
KOHEYHO K€, MOXKEeT 0TO3BaTh (IIOCPECTBOM REVOKE) KakK SBHO Ha3HadeHHbIEe IIpaBa, TaK U IIpaBa II0
yMmomnuauuio. (15 MakcuManbHOU 6€30MaCHOCTY KOMAaHOYy REVOKE HY2KHO BHIIIOJIHSITH B TPAH3aKIIUY,
co3fmarolied 00beKT; TOTma He 00pa3yeTcss OKHO, B KOTOPOM IOPYIOM ITOJIb30BaTEIb CMOXKET 00PaTUTHCS K
00BeKTy.) KpoMme Toro, 9T M3Ha4YalbHO Ha3HavYaeMble IIpaBa 0 YMOJTYaHUIO MOKHO IIEePEOIpPeneuTh,
BOcHoJib30BaBIIuch KoMaHmout ALTER DEFAULT PRIVILEGES.

B Tab6murie 5.1 moka3aHbl OHHOOYKBEHHEBIE COKPAIIEHUsI, KOTOPBIMH 0003HAYAIOTCS 3TH MpPaBa B CITMCKaX
ACL (Access Control List, Criucok KOHTPOJIS [0CTyIla). Bhl yBUOWTE 3TH COKpallleHus B BEIBOJE
TIepevnCcIeHHBIX HU2Ke KoMaH[ psql uinu B ctonbnax ACL B CHCTEMHBIX KaTajlorax.
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Ta6auma 5.1. CokpamiéHHbie 0003HauYeHus1 mpaB B ACL

IIpaBo CokpalieHue IIpMeHHMBbIE€ THIIHI 00 HEKTOB
SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE,
TABLE (M OOBEKTHI, IOLOOHBEIM
TabnuiaM), cToabel] TaOInIIE
INSERT a («append», mobaBneHue) TABLE, cToy0el] TaOIuIibI
UPDATE w («write», 3anucs) LARGE OBJECT, SEQUENCE, TABLE,
cTojbe1] TaGIuITbI
DELETE d TABLE
TRUNCATE D TABLE
REFERENCES X TABLE, cTOJI0€I] TaOIHuITbI
TRIGGER t TABLE
CREATE C DATABASE, SCHEMA, TABLESPACE
CONNECT c DATABASE
TEMPORARY T DATABASE
EXECUTE X FUNCTION, PROCEDURE
USAGE U DOMAIN, FOREIGN DATA WRAPPER,
FOREIGN SERVER, LANGUAGE,
SCHEMA, SEQUENCE, TYPE

B Tabnuma 5.2 mua Kaxpgoro tuna SQL-o0bekTa [TOKa3aHBI

OTHOCHIIIMEeCsd K HeMYy IIpaBa, C

HWCIIONIb30BaHMEM IIPHUBENEHHBIX BRIl COKpaIllleHWH. TakkKe B HeW O KaXXOgoro THUIIA IIpHUBemeHa
KoMaHpAa psql, KoTopas M03BOJIsIeT Y3HATh, KaKKe IIpaBa HasHaYeHb! [jIsi 00beKTa 3TOr0 THUIIA.

Ta6muoa 5.2. CBogka nmpaB JOCTyIIa

Tun oo0beKTa Bce npaBa IIpaBa PUBLIC no | Komanpna psql
YMOJITYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UJIU PROCEDURE | X X \df+
FOREIGN DATA WRAPPER |U HET \dew+
FOREIGN SERVER U HeT \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HeT
SCHEMA ucC HeT \dn+
SEQUENCE rwU HeT \dp
TABLE (1 00BEKTHI, |arwdDxt HeT \dp
nonoOHbBIe Tabiuiam)
Cronberr TabIHIIEL arwx HeT \dp
TABLESPACE C HET \db+
TYPE U U \dT+

IlpaBa, Ha3HAYEeHHBIE [OJIs OMNPEOEeNEéHHOro O0BeKTa, BEIBOOSITCSA B BHUOE O9JIE€MEHTOB aclitem, TOe
KaX[Obl aclitem OTpazkaeT pa3pelleHus, KOTOphle OBIJIM IIPEemoCTaBIeHBl CYOBEKTY OIIpPemeléHHBIM
npaBopmaTeneM. HampuMmep, 3a0ucCh calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMEET IPaBo SELECT
(r) c BO3MOKHOCTHIO Iepenauu (*), a TakXKe HellepemaBaeMoe MpaBo UPDATE (w), 1 06a 9T mpaBa OaHHI
€My PONbI0 hobbes. Ecu calvin mMeeT OJIsi 9TOTO OOBEKTa U OPYTHE IIpaBa, HPEOOCTABJIEHHBIE €My
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OpyTruM IIpaBofiaTeJIeM, OHU BHIBOASATCS B OTAENIBHOM 3JIEMeHTe aclitem. ITycToe nose npaBooOnagaTens
B aclitem COOTBETCTBYET POJIM PUBLIC.
Hanpumep, IpennonoXkuM, 4To [I0JIb30BaTeNlb miriam CO3RAET TaOIUIILl mytable U BEIIIOIHSAET:

GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torma komanpga \dp B psql mokaxkeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges | Column privileges | Policies
———————— o
public | mytable | table | miriam=arwdDxt/miriam+| coll: + |
\ \ | =r/miriam + | miriam_rw=rw/miriam |
\ \ \

admin=arw/miriam \ \
(1 row)

Ecnmu cronbenr «IIpaBa moctyma» (Access privileges) mns maHHOTo 00BeKTa IIyCT, 3TO 3HAYMUT, UTO
onsi o0beKTa OEeMCTBYIOT CTaHOApPTHHIE MIpaBa (TO €CTh 3alKCh IIPaB B COOTBETCTBYIOIIEM KaTajlore
cogmepxuT NULL). [IpaBa 1o ymMon4aHUIO BCerfa BKI/II0UAIOT BCe IIpaBa OJid Blafdenblla ¥ MOTYT TakK¥XKe
BKJIIOUYATh HEKOTOpPHIE MpaBa [jis PUBLIC B 3aBUCHUMOCTH OT THUIA 00BEKTa, KaK Pa3bsCHSIJIOCH BHIIIE.
INepBast KoMaHaa GRANT MJIM REVOKE IJid 00BbeKTa ITPUBOAUT K CO3MAHHUIO 3alMCH ITPaB II0 YMOJIYaHUIO
(mampumep, {miriam=arwdDxt/miriam}), a 3aTeM H3MEHSET 3Ty 3alUCh B COOTBETCTBUU C 3aaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, ITOKa3aHHbIe B cTonlue «IIpaBa gocTtymna K ctosbiam» (Column
privileges), BEIBOHOSITCS TOJBKO [JIsI CTONOILIOB C HECTAaHOAPTHHIMM HpaBaMu OOCTyHa. (3aMeThTe, YTO
B OAaHHOM KOHTEKCTe IIO[] «CTaHOapTHBIMU IIpaBaMu» BCETrda IIOOPa3yMeBaeTCs BCTPOEHHEBIN HabGop
mpas, mpenonpeneeHHbIN Oas Tuila o0bekTa. Ecnu ¢ 06beKTOM CBsi3aH HAOOp IIpaB IO YMOTYaHUIO,
MMONy4YeHHEIH MOoCIe U3MeHeHUs B pe3ynbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHBIE ITpaBa OymyT
Bcerja BEIBOOUTHCS SIBHO, IOKa3biBas 3¢ ¢GeKT KOMaHabl ALTER.)

3aMeThTe, 4TO IIPaBO PACIOPSIKEHUS ITPaBaMu, KOTOPOE UMEET BIafenell, He 0OTMeYaeTCsl B BEIBOOUMOH
CBOJKe. 3HAKOM * OTMEYAaIOTCs TOJIBKO Te IIpaBa C IIPAaBOM Iepefaydy, KOTOpPhe ObUIHM SBHO Ha3HAYEHBI
Komy-nubo.

5.8. MOAUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ynpasnsemoit komaumoit GRANT, Ha ypoBHe TabuIl
MOZKHO ONPENENIUTb NOAUMUKU 3aW,UMbl CMPOK, OTPAaHUYUBAIOIINE [JI I0JIb30BaTelell Habophl CTPOK,
KOTOpBEIE MOTYT OBITH BO3BpAIleHbl OOBIYHBIMU 3alpocaMu MM [00aBleHBl, U3MEHEHB U yHOaJIeHH
KOMaHOaMH{, U3MEHSIONIMMY JaHHble. 9TO Ha3bIBAaeTCA TaKxkKe 3awumol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomyaHuio TaGiuIll HE MMEIOT IIOJIMTHUK, TaK 4YTO €CliM cucteMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabJuile, BCe CTPOKM B HEM OJMHAKOBO OOCTYIHBI OJIS YTEHUS WU
U3MEHEHHUS.

Korpa mns TaGauilbl BKIIOYAETCS 3alllUuTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aIIPOCH! K TabjHIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHEI
pas3pemiaTbCcsa MOMUTHUKOM 3aIluTh CTPOK. (OmHAKO Ha Blagesnbla TaOMHILI TaKue ITOMTUTHUKKA OOBIYHO
He melcTBYIOT.) Ecnm monuTuKa Oiis TaOnuIlkl He ompedesieHa, MPUMEHSeTCS IOIWTHKA 3alpeTa IIo
YMOJIYQHHIO, TaK YTO HUKAKHWEe CTPOKH B 3TOM Talbjulle HENb3s YBUOETH HINM MOOuGUIIMpPOBaTh. Ha
omeparuu c TabJIUIIeH B IIeJI0OM, TaKHe KaK TRUNCATE U REFERENCES, 3allliTa CTPOK HEe paCIpOoCTpaHsIEeTCA.

[TonMuTHUKYU 3alIUTH CTPOK MOTYT IIPUMEHSTHCS K ONpenesIEHHBIM KOMaHIOaM U/UIN PoiasaM. ITOMUTUKY
MOZKHO OIIpeieIUuTh KaK IIPUMeHsIeMyI0 K KoMaHagaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOT0, TONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMU POJISIMHU, IIPU 9TOM [AENCTBYIOT OOBIYHEIE ITPABUIIA
YJIeHCTBA U HACJIeJOBaHMUSI.

YtoOBl oOmpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [Ois
MMONMUTHUKHM 3aaéTCsI BBIPaXkKeHHe, BO3Bpalllaiollee JIOTUYECKUH pe3ysbTaT. OTO BHIpaxkeHue OymeT
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BBIUMCIIATHCS [JIST KaXKAOW CTPOKH Ilepeld APYTHMMH YCIOBHUSIMH WU (QYHKIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTess. (EQUHCTBEHHBIM HMCKIIIOYEHHEM K3 3TOT0 IIPaBUJIA SIBISIOTCS TrepMeTHuYHbe
GbyHKIMY, KOTOPHIE TAPAHTUPOBAHHO HE JOMYCKAIOT YTeYKN HHGOPMAaLMH; ONITUMHU3aTOP MOXKET PEITUTh
BBEIIIOJIHUTH OTH (YHKIUM OO IIPOBEPOK 3amIMUTHl CTPOK.) CTPOKH, O/ KOTOPHIX 3TO BHIPAXKEHUE
BO3BpalllaeT He true, obpabaThiBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBASTh HabOpPOM CTPOK,
KOTOpPBIE MOXKHO BUIOETHL, U Ha60p0M CTPOK, KOTOPEIE MOZKHO MO,'E[I/I(bI/II_II/IPOBaTB, B IIOJINTHUKE MOZKHO
3ayiaTh OTAEebHEIE BEIPaXKeHUs. BripakeHuss moNIUTUK oOpabaTHBalOTCS B COCTaBe 3ampoca C IIpaBaMu
HCIIOMHSIONIEr0 ero MoIb30BaTeJIsI, HO [JIs 00palleHus K JaHHBIM, HEIOCTYITHEIM 3TOMY ITOJIE30BaTEITo,
B 9TUX BHIPAXKEHUSIX MOTYT IIPUMEHATHCS PYyHKIIUU, OTIpeAesiole KOHTEKCT 0€301aCHOCTH.

Cyreprnosyib30BaTeNN U POJIM C aTpuOyTOM BYPASSRLS Bcerma obpallaroTcs K Tabmulie, MUHYS CUCTEMY
3amuTH CTPOoK. Ha Bnamenbiia TaGmUIlLI 3allTa CTPOK TOXKE He MeNCTBYET, XOTSI OH MOKET BKITIOUUThH €€
Io7si ceOst MPUHYOUTENBHO, BEIIOMHUB KoMauny ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwremnemoe IIPABO BKIIOYATh HMJIM OTKIIIOYATH 3AlllUTy CTPOK, a TAKXKe€ OIIpeneydThb IIOJIMTUKHU OJId
TaGJ'II/ILU:I, “MeeT TONIbKO eé BJIapgeiien.

Ins co3gaHus MONMUTUK NpedHa3dHadeHa Komanga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanernus — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS1 OTIpeneleéHHOM
TaOIHUIILI, BOCIIONb3yHTeCch KoMaumoi ALTER TABLE.

Kaxmoy monuTuKe HasHadYaeTCs UM, IIpu 3TOM MOJIA OITHOM Ta6HI/ILIbI MOZKHO OIIpeneyInTb HEeCKOJIBKO
MONMUTUK. TaK KakK IIOJINUTUKHU IIPUBA3aHBI K Ta6HI/ILIaM, Kaxpgasi IIOJIMTHUKa OJId TaﬁJ'II/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMS. B Pa3HEBIX TaGJ'II/II_IaX IIOJIMTUKU MOT'YT UMETh OOUHAKOBEIE UMEHA.

Korma x ompenenéHHOMY 3alpoCy IPHUMEHSIOTCS HECKOJIbKO IIOJIMTHK, OHU 00beguHSI0TCS Jubo
JIOTUYECKUM CJI0XKeHUeM (eClIy IONUTUKK Pa3pelInTeNlbHEIe (110 YMOTYaHUIo)), 1100 YMHOXKeHueM (ecnu
TIOIUTUKY OTPaHHUYKTEeNIbHEIE). ITO I0JO0HO TOMY, KaK HeKOTopasi poJjb IIojiydyaeT IIpaBa BCeX POJiel, B
KOTOpPEIE OHA BKJII0UeHa. Pa3pemuTensHble U OTPaHUYUTENIBHEIE IIOTUTUKNA PACCMaTPUBAIOTCSI HUXKE.

B kauectBe IIPOCTOTrO IIpHMeEpPa, CO3OaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.IaTbC$I K CTpOKaM OTHOIIIE€HHUA U IIPK 3TOM TOJIBKO K CBOUM, MOZKHO Tak:

CREATE TABLE accounts (manager text, company text, contact_email text);
ALTER TABLE accounts ENABLE ROW LEVEL SECURITY;

CREATE POLICY account_managers ON accounts TO managers
USING (manager = current_user);

OTa mOJWTHKA HEeSBHO IIOApa3yMeBaeT U MpemioxkeHWe WITH CHECK, HOEHTHYHOE IIPemIOKEeHUIO
USING, I0O3TOMY YKa3aHHOE OrpaHM4YeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
4YTO OOWH MEHeXep He MOXKET BHIIIOJHUTbL SELECT, UPDATE WM DELETE [JISI CYIIECTBYIOIINX CTPOK,
MIpUHAAIeXKallluX IPYTroMYy), ¥ K CTPOKAaM, U3MeHsIeMBEIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3[aTh CTPOKH, IPUHAAJIeXKalllue OIpyroMy MeHeaxepy).

Ecnu posnb He 3agaHa, MuO0 3aJaHO CIIENMAIbHOE MMSI II0JIb30BaTes PUBLIC, IOJUTHUKA IPUMEHSIETCS
KO BCEM IIOJIb30BATEJIIM B JaHHOHW cucTeMe. UTOOBI BCe IOIB30BATENIM MOTJIM OOPATUTHCS TOJIBKO K
COOCTBEHHOM CTPOKE B TaOMHUIE users, MOXKHO MPUMEHUTH ITPOCTYIO MTOTUTHUKY:

CREATE POLICY user_policy ON users
USING (user_name = current_user);
910 paboTaeT MOmOOHO MPENBIAYIIEMY TPUMEDY.
YT0oOHI OoImpeneisinThb OJid CTPOK, JIOG&BHHGMBIX B Ta61muy, OTOEJIbHYIO ITIOJIMTUKY, OTIIMYHYIO OT IIOJIMTUKH,
Ol"paHI/I‘{I/IBaI-OH.Ieﬁ BUOWMEBIE CTPOKH, MO2KHO CKOM6HHI/IpOBaTL HEeCKOJIBKO IIOJIUTUK. CJ'IGJIYIOI.T.IEIH IIapa

TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJIHIE users, HO U3MEHSITH TOJIBKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
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FOR SELECT
USING (true);

CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

711 KoMaHObl SELECT 9TU ABE IOJIUTUKKA 00BbeOQUHSIOTCS Ollepaliei OR, TaK YTO B UTOTE€ 3TO ITO3BOJISIET
BRIOMPATH BCE CTPOKH. [IJ11 KOMaH[ APYTUX TUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMOMUTUKA, U 9(PDEKT TOT
Ke, 4YTO U paHbIIIe.

3anIuTy CTPOK MOZKHO OTKJTIOUHUTE TakK Ke KOMaHIOoMu ALTER TABLE. [Ipu OTK/IIOUYEHUHU 3aIlIUTHI, IOJIUTUKH,
oIlpefeN€HHEbIe O TabNIulbl, He yOansoTcs, a IPOCTO UTHOPHPYIOTCca. B pe3ynbraTe B Tabnuile 6ynyT
BUOHBEI M MOTYT MOAUGMULIMPOBATLCSA BCE CTPOKH, C YUETOM OTPaHUUYEHUN CTAHOAPTHOM CUCTEMEI IpPaB
SQL.

Huxke mokaszaH pa3BEPHYTHIM OPUMEDP TOrO, KaK 3TOT MEXaHW3M 3allUThl MOXKHO HIPUMEHSATH B
MTPOU3BONCTBEHHOM cpene. Tabnuia passwd UMUTHPYET (aiin maposei B Unix:

—— IlpocToW npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

)i

CREATE ROLE admin; —-- AOMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

('admin', 'xxx',0,0, '"Admin"', '111-222-3333"',null, '/root"', '/bin/dash');
INSERT INTO passwd VALUES

('bob', 'xxx',1,1,'Bob"', '123-456-7890"',null, ' /home/bob"', '/bin/zsh"');
INSERT INTO passwd VALUES

('alice', "xxx"',2,1, 'Alice"','098-765-4321"',null, '/home/alice', '/bin/zsh");

—— Heo6xOOMMO BKINIOUYUTHL OId S5TOH TaOIUIL 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIYHBIE MOIbL30OBATENM MOI'YT BHIOETH BCE CTPOKH

CREATE POLICY all_view ON passwd FOR SELECT USING (true);

—— OObIYHBIE MOJNb30OBATENM MOI'YT HM3MEHATh COOCTBEHHBIE OAHHBIE, HO

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

CREATE POLICY user_mod ON passwd FOR UPDATE

USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND

shell IN ('/bin/bash','/bin/sh', '/bin/dash','/bin/zsh', '/bin/tcsh"')
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—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30OBaTENdM paspenmaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH U IIOIId
postgres=> set role admin;

SET
postgres=> table passwd;

user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir

shell

——————————— e e e e s e e
+ ___________

admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root

| /bin/dash

bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob

| /bin/zsh

alice | xxx \ 2 1 | Alice | 098-765-4321 | | /home/alice
| /bin/zsh

(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

postgres=> select user_name, real_name, home_phone,extra_info,home_dir, shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir | shell
——————————— R et e e s s
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for relation passwd
—— Amuca MOXeT UH3MEeHUTH CBOE uMd (none real_name), HO He UMA KOro—-nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

ERROR: new row violates WITH CHECK OPTION for "passwd"

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for relation passwd

—— Amnuca MOXeT H3MEeHUTH COOCTBEHHBIH NAPOIb; IMOMNBITKYH NOMEHdThH OPyrue mnaponu RLS OpocTo
HUIHOPHPYET
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postgres=> update passwd set pwhash = 'abc';
UPDATE 1

Bce momuTHKHM, co30aBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIME, YTO 3HAYHUT, YTO IIPH NPHUMEHEHUH
HECKOJILKUX ITOJINTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MJIM». XOTs MOXKHO CO30aTh TaKue
pas3pemmnTenbHble TOJIUTUKH, KOTOPhIe OYAYT TOJIBKO pa3pelnaTrh JOCTYI K CTPOKAaM IIPU OIIPedeTEHHBIX
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHWPOBATh Pa3pelInTeIbHbIE IOJUTHKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alMCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIePaTOpPOM
«H»). B pa3BuTHe IpeObIAyIIero npuMepa Mb H00aBUM OTPaHUYUTEIIFHYIO HMOJIMTUKY, Pa3peIlarolnyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3allMCIM TaOIHIThI
passwd:

CREATE POLICY admin_local_only ON passwd AS RESTRICTIVE TO admin
USING (pg_catalog.inet_client_addr() IS NULL);

3aTeM MBI MOXKeM yOeOuTbCs, YTO aOMUHHCTPATOP, IMOAKIIOYEHHBLIM IO CEeTH, He YBUOUT HUKAKHX
3amucen, 6aromapsa 3TOM OTPAHUYUTEILHOMN IIOIUTHKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |
shell

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha IIPOBEPKHU CCBIJIOYHOM II€JIOCTHOCTH, HaIIpyMeD, Ha OTPaHUYE€HUd YHUKAJIbBHOCTHU Y BHEIIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OAa He PACIIPOCTPAaHsAETCH, 4yTOOBI He HapyliajiaChk LEJIOCTHOCTE HAaHHBIX. HOBTOMy
OpPraHm3aluioO U IIOJIMTUKHW 3alllUTEI HA YPOBHE CTPOK HeO6XOJII/IMO TIIAQTEJIbHO HpOpa6aTBIBaTb, YTOORI HE
BO3HUKIIU «CKPEITHIE KaHAJIBI» YTEYKHU I/IH(bOpMaLII/II/I qyepe3 3TU ITPOBEPKU.

B HEKOTOPHIX CIydYasix BazKHO, 4YTOOHI 3aI[UTa Ha YPOBHE CTPOK, Ha0O0OPOT, He fmelicTBOoBana. Hampumep,
Pe3epBHOE KOIMPOBAHME MOXKET OKa3aThCs ITPOBAJIbHBEIM, €CIIM MEXaHW3M 3alllUTH Ha YPOBHE CTPOK
MOJi9a He [acT CKONWPOBaTh KakKue-TMOO0 CTPOKHU. B TakoM ciiydae BB MOXKETE YCTAaHOBUTDL [IJIS
mapaMeTpa KOHQUTrypanuu row security 3HaueHue of f. ITo caMo 1o cebe He OTKJIIOUUT 3alllUTy CTPOK;
IpU 3TOM OpPOoCTo OyHeT BhIigaHa OmInOKa, eClIu pPe3yIbTaThl 3ampoca OTGUIBTPYIOTCS IIOMUTHUKOM, C TEM
YTOOBI MOXKHO OBINIO U3YYUTH NPUUYUHY OMIUOKYU U YCTPAHUTH €€.

B mpuBenéHHBIX BHINIE MIPUMEpPax BBIPaXKEHUS IOMUTHUKK YYUTHIBAJIM TOJILKO TEKYIMe 3Ha4YeHUsS B
3ampanrmBaeMoOu MM U3MEeHsIeMOU CTPOKe. ITO CaMbIi MPOCTOM 1 Hanubonee shHEeKTUBHEIHM II0 CKOPOCTH
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BapHaHT; II0 BO3MOXKHOCTH Pean3alnio 3allUThl CTPOK CJIEOYeT IPOEKTUPOBATh UMEHHO Tak. Eciu xke
OJISI IPUHSTUS PELMIEHUSI O OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
9TO MOJKHO OCYIIEeCTBUTH, IIPHMEHSS B BBIPAXKEHUSX IIOJIUTUK BJIOXKEHHBIE SELECT WU (QYHKIUU,
copmepxkaiiue SELECT. OgHaAKO Y4YTUTE, YTO IIPHM TAKOM peayu3aldi BO3MOXKHHBI YCJIOBUS TOHKM, YTO
YpeBaToO yTe4YKoM MHpOpMalMU, eC/I¥ He IIPHUHSATh MEPHl TPEIOCTOPOXKHOCTH. HanpuMep, pacCMOTPUM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high');

GRANT ALL ON groups TO alice; -
GRANT SELECT ON groups TO public;

alice gBngeTCcd AOMHHHCTPATOPOM

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups) ;

INSERT INTO users VALUES
('alice', 5),
("bob', 2),
("mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('"slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id maHHOH CTPOKH
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

—— Mbl 3amumaeM Tabnuuy c uHbopMaliuel, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CIerKa CEKPeTHYIO» MH(OopMalIuio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

BEGIN;

UPDATE users SET group_id = 1 WHERE user_name = 'mallory';

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;
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Ha mepB&Iii B3T/IA4 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIOBUAX He NOJIZKHA YBUHAETh CTPOKY «secret
from mallory». OgHako 3mech BO3MOXKHO yciaoBue TOHKU. Ecnu Mannopu (posb mallory) IapajjiesibHO
BLITIOJIHAET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXxmMe READ COMMITTED, OHa CMOXKeT yBuaeTh «secret from mallory». 3To
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU information cpaly MOCJe TOTO, KaK 3Ty CTPOKY
u3MeHUT Amnmca (poib alice). OHa 3abJokupyeTcs, oxwupas (PUKCHUPOBAHUS TPaH3aKIMM ANHWCH, a
3aTeM ITPOYUTAET U3MEHEHHOE COIePKUMOe CTPOKH OJiarofaps MpeioKeHnI0 FOR UPDATE. OgHaKO IpHu
9TOM U3MEHEHHOE COOEepPXKUMOE users He OyOeT NPOYUTAaHO HEeSIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIOZKEHHBIM SELECT BBIIOJIHSIETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 9TOTO CTPOKa users YUTAETCS U3
CHMMKa, IOJIy4YeHHOTO B Havajie 3ampoca. TakKuM o0pa30oM, BhHIpaXKeHue MMOJIUTHKH HPOBepsieT cTapoe
3Ha4YeHNe YPOBHS IIPUBUIETUH OJIb30BaTENI mallory U IIO3BOJISET €M BUETh U3MEHEHHYIO CTPOKY.

O6oiiTu 3Ty IpPoO6JjieMy MOXKHO HECKOJIbKMMHU ciiocobamu. [lepBoe IpocToe pellleHHWe 3aKJIlo4YaeTcs B
WCIONB30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3ampocax SELECT B IOJIMTHUKAX 3aIUTHI
cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BATEJNISIM IIPABO UPDATE B ILIEJIE€BOM
Tabmuile (30ech users), YTO MOXKeET OHITh HexXenaTenbHO. (XOTd MOXKHO HPUMEHUTHL eINé OnHY
IIOJIMTUKY 3alllUTEl CTPOK, 4yTOOBI OHU HE MOTJIH IIPAaKTU4YEeCKH BOCIIOJIB30BATBECA 3THM IIPaBHUJIOM;
60 IMOMECTHUTDb BIIOXKEHHBIM SELECT B (GYHKIIUIO, ONPENesIsTIoNyi0 KOHTEeKCT Oe3omacHocTH.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHHEe OJIOKMPOBOK CTPOK B Ie1€BOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C TIPOM3BOAUTENTLHOCTHIO, OCOOEHHO TIPW YACTHIX M3MEHEHUSX. [Ipyroe pelieHue, MPakKTUYHOE, eCITH
uesneBas TabauIla U3MEHSIETCS HEYACTO, 3aKJII0YaeTCs B OJIOKUPOBKE 1EJIEBOM TAOIUITE B peKUMe ACCESS
EXCLUSIVE IIPYU U3MEHEHUH, YTOOB HUKaKUe MapajiyielbHbIe TPaH3aKIMKU He BUOEJIN CTaphle 3HAYEHUS
CTPOK. JIn6G0 MOZKHO IPOCTO HOKAATHCS 3aBEPIIEHUS BCEX ITapaslIeIbHBIX TPAaH3aKIMH IT0C/ie U3MEeHEHUST
B IleJ1eBO¥ TabuIle, Ipexkae YeM BHOCUTh U3MEHEHUSI, PaCCUYNTAaHHBIE HA HOBBIE YCIIOBHSI 0€30MaCHOCTH.

3a momoJIHUTENbHEIME nogpobHocTsaMu obpaTtutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manHbIX Postgres Pro comepXKuT OOMH MJIM HECKOJIbKO MMEHOBAHHBIX 9K3eMILISIPOB 06as.
Ha ypoBHe KiacTepa CO3HAlOTCS POJIU U HEKOTOphle Apyrrve oO0bLeKTH. IIpu 5TOM B paMKax OZHOTO
TIOAKJTIOYEHMS K CepBepy MOXKHO o0palaThbCs K JaHHBIM TOJIBKO OHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IPU YCTAHOBJIEHUU COEIUHEHUS.

IIpuMmeyanue

TTonk30BaTenu KilacTepa He 00s3aTelbHO OyAyT MMETh MOCTYI KO BceM 0a3aM HAaHHBIX 3TOTO
KjacTepa. ToT (akT, YTO PONIM CO37AIOTCS Ha YPOBHE KjacTepa, O3HadYaeT TOJIBKO TO, YTO B
KJlacTepe He MOXKeT OBITh OBYX POJIEd joe B pPa3HBIX 06a3ax HaHHBIX, XOTS CHUCTEMa MO3BOMSET
OTPAHUYUTH AOCTYII joe TOIBKO HEKOTOPHIMU 6a3aMu OaHHBIX.

Baza OAaHHBIX COOEP2XKUT OOHY NI HECKOJIBKO KMEHOBAHHEBIX CXeM, KOTOPEIE B CBOIO O4Yepedr comepzxkKarT
TaGJ’II/IHI:I. CxeMBI Takke comepzKaT MMEHOBAHHEIE 00BEKTEI OPyrux BHOOB, BKJIIIOYas THIIBI HAaHHBIX,
(by'HK].[I/II/I X1 OIIepaTopHkI. OJIHO U TO Xe UMA 00BbeKTa MOXKHO CBO6OJ1HO HUCIIOJIB30BAaTh B PA3HBIX CXEeMaAX,
HaIpUMeEp U schemal, B myschema MOT'YT COOEpPzKaThb TaOJIUIEl C UMEHEM mytable. B oTnuume ot 0a3
OaHHBIX, CXEMBI HE OTPAHUYHNBAIOT OOCTYII K OAaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00beKTaM B
mo60oi cxeMe TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4YeHbl COOTBETCTBYIOIINE IPaBa.

EcTh HECKOIBKO BO3MOIKHEIX OGBHCHGHHﬁ, OJisi 94ero CTOUT IIPUMMEHATE CXEMBEI:

* Yrto6rl opHy 6a3y maHHBIX MOTJIHM MCIIOJIh30BaTh HECKOJILKO II0JIh30BaTeiel, He3aBUCUMO OPYT OT
opyra.

* YTo6Bl 00BeOUHUTH 0OBEKTH 6a3bl HAHHBIX B JIOTHYECKHE IPYINH OIS 00JIeTYeHUS YIIPaBlIeHUsI
UMU.
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e YToOH B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIe IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMHbl B HEeKOTOPBIM CMEICJIE momoOHBI KAaTaloraM B OHepaHI/IOHHOfI CucrteMe, HO OHU Heé MOI'yT ORITH
BJIO2KE€HHBIMMU.

5.9.1. Co3paHue cxembl

s co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OIPEREISIETE UM CXEMEL
II0 CBOEMY BHIOOPY, HAIIpUMEpP TaK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe No/sHOe UMS, COCTosllee U3 UMEH
CxeMbl 1 00bEeKTa, Pa3OesIEHHBIX TOYKOM!:

cxeMa.rabnuia

9toT cuHTaKcHuC paboTraeT Be3de, rme OXKUOAeTCAd MM TaOIUIE], BKIOYAs KOMAHOB MOOUMUKAIINU
TaOIUITE ¥ KOMaHOb 00pab0TKY JaHHBIX, 00CyKOaeMble B CIIeNyIOmuX ritaBax. (11 KpaTKOCTH MHI OymeM
TOBOPHUTBH TOJIBKO O TaBGJIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUIIE UMEHOBAaHHBIX 00HEKTOB,
HaIlpuMep, TUIH ¥ QYyHKIMN.)

EcTn emie 6oee oOIIMYA CUHTAKCHC
fasza_gaHHBIX.CxeMa.TabnHia

HO B HACTOSIIee BpeMs OH IIOANEePKUBAETCS TOIBKO OJig (OpMajbHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3biBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOIBKO 0a3a JaHHBIX, K KOTOPOM BHI IMOAKJTIOUYEHEL.

Takum 00pa3oM, co3gaTh TabOIUITy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YTo6Bl yOamuTh IIYCTYIO CXeMy (He coepKalllyio 00bEeKTOR), BEITIOTHUTE:
DROP SCHEMA myschema;

YJIaJ'II/ITB CXeMy CO BCeMH COoOepXKallluMUCA B Hel 00beKTaMH MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CTOosAIUH 3a 3TUM OOIIUHN MeXaHU3M onucalH B Pazmene 5.14.

YacTo OGBIBaeT HYKHO CO37aTh CXeMY, Bllafie/IblleM KOTOpPO¥ OymeT OpYroi MOoJb30BaTelIb (3TO OMUH U3
crioco60B OrpaHMYEHH [10JIb30BaTeIel IPOCTPpaHCTBaMMu UMEH). CoenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_ cxembl AUTHORIZATION wuM4 HO/Ib30BAaTENd;
Bur Oaxe MO2KeTe OIIYCTUTb UMSA CXEMEI, B 3TOM CJIydae€ KMEeHeM CXEMEBI CTaHEeT UMs II0JIb30BaTeJId. Kak
5TO MOZKHO MPUMEHSATh, onucaHo B [logpa3mene 5.9.6.

CxeMbl C UMeHaMM, HaYUHAIOIIUMUCSA C pg_, SABJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENSAM He Ppa3pelraeHo
HCIIOJIB30BaTh TaKHE€ MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue HMeHa cXeM. [1o yMoT4aHHuI0 TaKue TaOIHUIThl
(n mpyrue OOBEKTHI) aBTOMATHYECKH IIOMeEINaloTCs B cxeMy «public». OHa comepXKHUTCS BO BCeX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 06pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
OKBHBAJIEHTHA:

CREATE TABLE public.products ( ... );
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5.9.3. lNyTb NnoUcCKa cxeMbl

Be3me nmucaThk NoJIHBIE UMEHa YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUIOKEHUS
K KOHKpPEeTHOM cxeMe. [ToaTomy K TabmumaM oOBYHO 0OpPAIalOTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO M3 uMeHu Tabnuilsl. CHcTeMa openenseT, Kakasi *MEeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONIb3Y ST
nyms NOUCKA, KOTOPHIA MPEICTaBJIsIeT COOOM CIOMCOK MIPOCMaTPHUBAEeMBIX cxeM. Ilompal3yMeBaeMoit
TabnuIlell CYMTAETCS MHepBasi ITOOXomsaIinasi Tabnuila, HaWgeHHas B cxeMax myTu. Ecium momxomsimast
Tabnuila He HalgeHa, BO3HUKAET OIMnOKa, Jaxke ecyiu Tabuia C TaKUM UMEHEM eCTh B APYTHX CXeMax
0a3nl JaHHEIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSET HallMcaHue 3aIllpoCoB,
KOTOPHIE OOJI2KHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAaIbHO IT03BOJISIET
TIOJIb30BaTEIIM BIMATH Ha IOBeAEeHKe 3alIPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIU CIIy4YalHO.
BBumy npeobGagaHus HEMOJHBIX UMEH B 3allpocax U UX MCIIOIb30BaHusA BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — II0O CYTH 3HA4YUT [OBEPSATH BCEM IIOJIb30BATENISIM, UMEIOIIMM IIPaBO CREATE B
aTOu cxeMme. Korma BEI BEIIIOJTHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTelIb MOXKET CO3TaTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pa30oM IIepeXBaTHIBaTh yIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKIMKU SQL Kak eciu Obl UX BHITIOIHSIIIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. ITa cxeMa OyOeT MCIIOIb30BaThCS HE TONBKO IIPHU
TIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHa OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbIE KOMaHOOMW CREATE
TABLE 6€3 yKa3aHusI CXEeMEI.

YT0oO6B! Y3HATDH TEKYIIIUM TUM MOWCKA, BEIIIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanmu no yMoiIdaHUIO OHA BO3BpaAIllaeT:

search_path

"Suser", public

[TepBbIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIero Mmojab3oBaTessi. Eciu TakoW cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE€ UTHOPUPYETCS. BTOPOIi 3JIEMEHT CChIaeTCs Ha cxemy public, KOTOPYIO MEI
y2Ke BUOEH.

IlepBasi cyuiecTByIOIasi CXxeMa B IIYTH IIOHMCKa TaKXKe CYUTAETCSH CXeMOM I10 YMOJIYaHHUIO IJIS HOBHIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMI0 OOBEKTH co37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCHUIKM Ha 00BEeKT B 1I000M KOHTEKCTe (Ipu MomuduKaium Tabaull, U3MeHEeHUN OaHHBIX TN
B 3aMpocax) CucTeMa HPOoCMaTPUBAET IIYTh MOKMCKA, IT0Ka He HAaWOET COOTBETCTBYIONIUM 00BEeKT. TakumMm
o0pa3oM, B KOHGUTYpaIlUM 10 YMOJTYAHUIO HETIOJIHEIE UMeHa MOT'YT OTHOCUTBLCS TOJBKO K 00BEKTaM B
cxeMme public.

Y1006BI 4OOABUTH B IyTh HAIITy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:

SET search_path TO myschema,public;

(MBI omyckaeM KOMIIOHEHT $user, TaK KakK 30eCh B HEM HeT HeoO0XommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuite 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOyT IO YMOJTYaHUIO CO3MABaThCS B
3TOU CxeMe.

MEI MOKeM TaKxKe HallucaThb:

SET search_path TO myschema;

Torma MBI GOJIBIIIE HE CMOXKeM ofpamaTkCsi K cxeMe public, He HamucaB IIOJHOE HMsS OOBEKTA.
EpuaCTBEHHOE, 4TO OTNIMYaeT cxeMy public oT gpyrux, 3To TO, YTO OHa CyLIEeCTBYEeT 110 YMOJIYaHUI0, XOTS
€€ Tak JKe MOXKHO yHOalIUThb.

B Pazgene 9.25 BHI y3HaeTe, Kak €Illé MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.
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Kaxk u mjist uME€H Tabiull, IIyTh IOMCKAa aHAJIOTUYHO paboTaeT Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THUMNOB HAaHHBIX ¥ (QYHKIIMH MOXKHO 3alKMcaTh B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BEHIPAzKEeHUH IIOJIHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/JIbHBIA CII0CO0 — BB JOJIZKHEI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takass 3amnuchk H806XOJII/IMa OJIs n30exXaHWsT CHUHTAKCHUUYECKOH HEeOOHO3HA4YHOCTH. HpHMep TaKoro
BEIPDAKEHU A :

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOKMCKa, YyTOORI HE IIPUXOAOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

[To yMOJT4aHUIO ITOIb30BATEIIh HE MOXKET 00paIaThCs K 00beKTaM B YyKUX cxeMaX. YTOOb U3MEHHUTS 9TO,
BJIafiesIel] CXeMBbl [OJI2KEH [aTh II0JIb30BaTesIi0 IIPaBo USAGE IJIST HaHHOM cxeMbl. YTOOHI II0Ib30BATEIIN
MOTJIM HKCIIOJIb30BaTh OOBEKTHI CXeMBbI, MO2XKeT HOH&HOﬁI/ITbCH Ha3HA4YUTHh OOIIOJTHUTEJIbHEIE IIPpaBa Ha
YPOBHE 00BEKTOB.

ITonmb30oBaTesI0 TaK¥Ke MOXKHO Pa3pelIuTb CO37aBaTh OOBEKTH B CXxeMe, He IIpUHaaiexkaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpebOyeMol cxeMme. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogaps aToMy Bce IOJIb30BaTeIXd MOTYT IOOKJIIOYATHCS K
3amaHHol 0a3e JaHHBIX U CO3[aBaTh OOBEKTH B €€ cxeMe public. HeKoTopsle 1m1abI0HEl MCIIOIb30BaAHUS
TpeOyIOT 3aIpeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HadaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM II0JIb30BaTelb». B mepBoM
Ccllydae 3TO HOeHTU(DUKATOp, a BO BTOPOM — KIIIOYEeBOE CJIOBO, IIO9TOMY OHM HallUCaHbl B Pa3HOM
perucTpe; BCIOMHUTe yKa3aHusa u3 [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartasiora

B momonHeHue K cXxeMe public ¥ cXxeMaM, CO3aBaeMbIM I10JIb30BaTeNAMY, J1I00as 6a3a faHHBIX CONEPKUT
cxeMy pg_catalog, B KOTOPOM HAXOHSTCS CHUCTEMHEBEIE TAOIUIEI M BCE BCTPOEHHBIE TUNE HAaHHBIX,
(pyHKIMM U omepaTopH. pg_catalog (paKTUUECKHM BCerga SABISAETCS 4acCThI0 HNYyTH IoucKa. Ecim maxe
9Ta cxeMa He goOaBjieHa B IIYTh SBHO, OHA HESIBHO IPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B IIYTH.
Tak obecrieynBaeTCs AOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUSIX. OQHAKO BEI MOXKETE SIBHBIM
00pa3oM IIOMECTUTh pg_catalog B KOHEIl IIyTU IIOMCKa, €CIHW BaM HYXKHO, YTOOBI I10Ib30BaTEJIbCKUE
UMeHa Nepeolpenenisiiui BCTPOEHHEIE.

Tak Kak MMeEHa CHUCTEMHBIX TaONWI HAaYWHAIOTCS C pg_, TaKWe WMeEHa JIy4dIllle He HMCIOJb30BaTh BO
n3bexanve KOHQMIUKTAa WMEH, BO3MOXKHOTO MPU MOSBIEHUU B OYAYyIIEM CHUCTEMHOM TalUILI C TEM
XKe MMeHeM, 4To W Bama. (C myTéM MOMCKa MO YMOJTYAHWIO HEMONHAas CCHIJIKa OyHeT BOCIPHUHSTA
Kak obOpallleHue K cucTeMHOu Tabmuie.) CucTeMHble TabmuIbl OYOyT M HasibIlle COAepPKaTh B MMEHU
IIPUCTABKy pg_, TAK YTO OHU He OyAyT KOH(IUKTOBATHL C HEIMOJHBIMM MMEHaMM II0JIb30BATEIbCKUX
TabJINII, eCJIX II0JIb30BATEJIN CO CBOEM CTOPOHEL He OyOyT HCIIOIb30BaTh IPUCTABKY pg_.

5.9.6. LLIaG/1OHbI UCNONbL30OBaHUA

CxeMaM MOXKHO HAUTH MHOXKECTBO IIpUMeHeHuu. [IIsg 3amuTel OT BIUSHUS HEOOBEPEHHBIX
IIOJTb30BaTeJIed Ha MOBeIeHHe 3allPpOCOB OPYTHX II0Ib30BaTeJIed IpemjaraeTcsi wabsio0H 6e30NdcHO20
UCNo/b308aHUSA CXeM, HO €eClIH I3TOT MIabJIoH He IPUMeHseTcd B 0a3e [OAHHBIX, IIOJIb30BaTEIIH,
XKenarlmyre 0e30IIaCcHO BBINOJIHSITL B HEHW 3allpPOCH], OOMXKHBI OyOyT HPUHUMATL 3alllUTHHIE MEPHI B
HauaJie KaXKJoTro ceaHca. B 4aCTHOCTH, OHM HOOJIKHBEI HaUWHATh KaXKObIH CeaHC C IIPHUCBOEHUS IIyCTOTO
3HAYEHUS IEPEeMEHHON search_path WIM KakKuM-TuO0 ApyruM oOpa3oM ymansTbh U3 search_path
CXeMBbI, OOCTYIHBIE [JISI 3aIlMCHU OOBIYHBIM ITOJIb30BaTensM. C KOHUTypanmen II0 YMOJYaHUIO JIETKO
peanu3yloTcs clenylolre maboHbl UCIIOIh30BaAHMS:

* Ol"paHI/I‘-II/ITB OOBIYHBIX ITOJTE30BATEJIEN MTUYHBIMU CXEMaMU. st peann3anuy 3TOTro Imoaxoaoa
BBIIIOJIHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC B co3mauTe sl KaXOoro
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TI0JIb30BATEJISA CXEMY C ero uMeHeM. Kak BBl 3HaeTe, IyTh ITOKMCKA 10 YMOTYaHUIO HAUMHAETCS C
HMEHU Suser, BMECTO KOTOPOI'O IIOACTABJISIETCS UMS II0NIb30BaTesd. TakuM o6pa3oM, eclu y Bcex
Imojb30BaTesied OymeT OTHAeNbHAs CXeMa, OHU [0 YMOTYaHUIo OyayT oOpaIaTeCs K COOCTBEHHBIM
cxeMmam. [IpuMeHsist 3TOT mabsI0H B 6a3e, K KOTOPO# y2Ke MOTJIM ITOAK/II0OYaThCS HeTOBEPEHHEIE
II0JIb30BATEJIN, TPOBEPBLTE, HET JIU B cxeMe public 06bEKTOB C TAKMMU K€ UMEHaMH, KakK Y 00HEKTOB
B CXeMe pg_catalog. DTOT MIa0JIOH IBASETCS IM1aOI0HOM 0e30MacHOT0 HCIOIb30BaHMUS CXEM, TOJILKO
€eC/I HUKaKou HeHOBepeHHbIﬁ IIOJIB30BaATEJIb HEe SABJIAETCHA BiladeJibIieM 0as3kl OAaHHBIX U HE UMeeT
mpaBa CREATEROLE. B mpoTuBHOM ciiydyae 6€30macHOE MCII0JIb30BaHMUE CXEM HEBO3MOXKHO.

* VpanuTh cxemy public u3 myTH oMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MJIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". Ilpm 5TOM BCe HO-IPEIKHEMY CMOTYT
co3pmaBaTh OOBEKTH B 00IIEH cXeMe, HO BEIOUPATHCS 9TU 00BEKTH OyAyT TOJIBKO II0 IIOJTHOMY UMEHH,
co cxemoii. Torga Kak oOpariaTeCs K TaOIUIlaM 110 ITOJTHOMY MMEHHU BIIOJIHE JOMYCTUMO, 00paIeHus
K QyHKOUSIM B 00111€eM cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €C/Iy B
co3pmaéTte GYHKIUY WIK PACIINPEeHus B cxeMe public, mpumensiiTe nepsriit mabnoH. Ecnm ke HeT,
9TOT abJIoOH, KaK U IEePBLIH, 6€30MaceH IPH YCJIOBHUY, YTO HUKAKOW HEeOOBEPEHHEIH IT0JIh30BaTEIb
He SIBJISIETCS BilafesibileM 0a3bl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

e CoxpaHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce mob30BaTeny HesTBHO oOparaioTcs K cxeme public.
Tem caMBIM UMHUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO IIO3BOJIAET OCYIIIECTBUTH
IJIaBHEBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaKO JaHHBIN ITa0JIOH HU B KOEM CJIy4dae Hejlb3sl CUUTATh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJiu B 0a3e MaHHBIX MMEETCs BCET0 OOUH NTUO0 HECKOJIBKO
OOBEPAIOIINX OAPYT OPYTY II0OJIb30BaTeJIeH.

ITpu mr060M IoOxXoe, yCTaHaBIMBas COBMECTHO MCIIOIb3yeMbIe ITPUI0KeHUS (TabIHUITbl, KOTOPBIE HY2KHEI
BCEM, IOIIOTHUTEIbHEIEe QYHKIIUH CTOPOHHUX Pa3pabOTYMKOB U T. [I.), IOMEeIalTe UX B OTHeIbHEIe CXEMHI.
He 3abymbTe maTh OPYTHUM IIOIbL30BATENsSM IIpaBa OJIA OOCTyIIa K 3TUM cxeMaM. Tormga II0oIb30BaTen
CMOTYT 00pallaThbCs K 9TUM OOIIOTHUTEILHEIM 00beKTaM II0 IIOJTHOMY UMEHH WU IIPHU XKeJlaHuU H00aBsIT
9TU CXEMBI B CBOM ITYTH IIOHCKA.

5.9.7. NepeHOCUMOCTb

Crarmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CXxeMe K Pa3HBIM 00BbeKTaM, MPuHaIIeKalluM
pa3HBIM Ionb3oBaTensiM. bosee Toro, B psige peanus3anuii CYB]I Henb3sd co3maBaTh CXEMBI C
UMEHEM, OTJIMYHBIM OT MMeEHHU Bjamenbla. Ha mpaktuke, B CYB]l, peanmu3yiomux TOJBKO 6a30BYIO
MMOAOEPKKY CXEM COTJIaCHO CTaHOApPTy, KOHIIEHIMU II0Ib30BaTejIi M CXEeMBbI O4YeHb OMu3Ku. TaKuM
o0pa3oM, MHOTHE IIOJTh30BATEJIM MOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HMS _monbp30Barend.umMs _rabauns. Y1 IMEHHO TakK 6y11eT BecTu cebsa Postgres PI‘O, €CJIX BEI CO3O0aauTe
CXeMBI OJIs KaKIOOoTo I0JIb30BaTess.

B crampapte SQL HeT M NOHATHUSA CXeMBI public. IS MaKCHUMaJIbHOTO COOTBETCTBHS CTaHOApPTY
HUCIIOIb30BaTh CXEMy public He clenyer.

Koneuno, ecth CYB]I, B KOTOPHIX BOOOINle HE pearnu30BaHLl CXEMBI MM IIPOCTPAHCTBA WMEH
MOOOepPzKUBAOT (BO3MOXKHO, C OTpPaHHYEHHUSMH) OOpalleHus K OpyruM Oa3aM [OaHHBIX. Eciu BaMm
nmoTpebyeTcst paboTaTh C 3TUMU CUCTEMaMU, MaKCUMaIbHOM IePEeHOCUMOCTH BH JOCTUTHETE, BOOOIIE HE
UCIIONb3YS CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHUe TaOIUIl, YTO MOXKET OBLIThH IOJIE3HO [JIST TPOEKTUPOBIIUKOB 6a3
manHbX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCUM OIPENENsi0OT BO3MOXKHOCTb HacCieqOBaHUS
TUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCS OT TOT'O, YTO OIIMCAHO 30€ECh.)

[aBaiiTe Ha4YHEM CO CJIEOYIOIIET0 IIPUMepa: IIPEAIIOI0XKHM, YTO MBI CO3HAaéM MOJENb MaHHBIX IS
ropogoB. B kKaxmom ITaTe €CTh MHOXKECTBO T'OPOMOB, HO JIHIINbL OJHA CTONHIA. MBI XOTUM HMETh
BO3MOZKHOCTb OBICTPO ITOIyYaTh I'OPOM-CTOJIMITY AJIS JIFOO0TO ITaTa. 9TO MOXKHO CHejiaTb, CO3IaB [BE
TaOIUITBI: OOHY [OJIST CTOJIHI] IIITATOB, @ APYTYIO [JIsi TOPOAOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
IesnaTb, €CJIM HaM HYXKHO ITONIy4YHUTh HH(poOpMaluio o 1000M ropoae, 6yab TO CTOJHUIIA ITaTa UM HET?
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B pemrenun 3TOM mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHMe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

CREATE TABLE capitals (
state char (2)
) INHERITS (cities);

B aTtoMm cmydae TabGnuiia capitals Hacsedyem Bce CTOJNOLBI CBOEM POOUTENILCKOM TabNMIEB], cities.
CTOMUIIHE IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHEIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITar.

B Postgres Pro Tabnuila MOXKeT HacJIemoBaThCS OT HYJIA UM HECKOJIbKUX OAPYrUX TabOIHI], a 3alpOCh
MOT'YT BHIOMPATh BCE CTPOKU POAUTEJILCKON TaOIUIIEI UIU BCE CTPOKM POAUTENBCKOM U BCEX MOUYEPHUX
Tabnuil. [To ymMom4yaHuio IPUHAT NOCHIeOHMM BapruaHT. HanpuMmep, cieaymommui 3anpoc HaiaeéT Ha3BaHUA
BCeX TOPOAOB, BKII0UAas CTOJIMILI IITATOB, PaclojlokeHHBIX Bhe 500 hyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

711 maHHBIX U3 BBemeHus (cM. Pa3men 2.1) oH BBIOACT:

name elevation
___________ I
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A cnepyromui 3aIpoC HaXOOUT BCE rOpofda, KOTOPhle HE SABISIOTCS CTONHIIAaMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe Bhimie 500 ¢pyToB:

SELECT name, elevation
FROM ONLY cities
WHERE elevation > 500;

name | elevation
___________ I
Las Vegas | 2174

Mariposa 1953

3mech KITI0YEeBOE CIIOBO ONLY YKa3bIBa€T, 9YTO 3alIPOC OOJIZKEH IIPUMEHSATBCA TOJIBKO K THGJII/II_[e cities,
HO Heé K Ta6J'II/II.[aM, PacIOJIOZXKEeHHBIM HUXKE cities B HepapxXHUU HaACJIEeJOBAaHUI. MHuorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYI[I/IJ'II/I, — SELECT, UPDATE ¥ DELETE — IOOOEepPZKHUBaAIOT KJII0YeBO€ CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh MOCJIe UMeHU TAaONHuIEl *, YTOOBI IBHO YKa3aTh, UTO MOJIZKHEI BKITIOYAThLCS
¥ JOoYepHIe TAaOIUIIL:

SELECT name, elevation
FROM cities*
WHERE elevation > 500;

Ykas3eBaTh * He 00s13aTEIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHako Takas 3aluch BCE eIé MOOmepzKHUBAEeTCS MOJIS COBMECTHMMOCTH CO CTAapPLIMKM BEPCHUSIMH, Ife
TMOBeMleHKe 10 YMOIYaHUIO MOTJIO OBITh HU3MEHEHO.

B HEeKOTOPHIX CUTyaIusaIX ObIBaeT HeOOXOOUMO Y3HAaTh, U3 KaKOU TaOIUIIEl BhIOpaHa KOHKPEeTHAas CTPOKa.
[I71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTEMHEIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KasKIOH
Tabnuie:
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SELECT c.tableoid, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

9TOT 3allpOC BHIOACT:

tableoid | name | elevation

__________ S
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison \ 845

(Ecnu BHI IIOOBITAETECH BHIIIOJIHUTH €T0 y cebs, CKOpee BCEero BHI IIOJIYUYUTE OPYyrue 3Ha4YEeHUA OID.)
Co6CTBEHHO UMEHa Ta6J'II/I].[ BBI MO2K€Te IIOJIYy4HUTD, O6paTI/IBHII/ICI> K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities ¢, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B Ppe3yJIbTaTe BHI IIOJIYHYUTE:

relname \ name | elevation
__________ SO
cities | Las Vegas | 2174

cities | Mariposa \ 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYyYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
sToM OID TaGauIbl BEIBOOUTCS B CHMBOJIBHOM BHUIIE:

SELECT c.tableoid::regclass, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

MexaHH3M HacJeOOBaHUS He CHOCOOeH aBTOMAaTUYECKHM paclpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 1o TabmuIilaM B MepapXuu HacjaemoBaHus. [I09TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITTOJTHUTCS:

INSERT INTO cities (name, population, elevation, state)
VALUES ('Albany', NULL, NULL, 'NY');

ME&1 Moriu HafesAThCS Ha TO, YTO OaHHBEIe KAKUM-TO 00pa30oM monanyT B Tabnumy capitals, HO 9TOTO He
MTPOUCXOOUT: INSERT BCETa BCTaBIsIET JaHHBIE HEITOCPENCTBEHHO B YKa3aHHYIO Tabnuily. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOYKHO ITIepeHaNpaBiIsaTh, UCIIONIb3ys mpaBuna (cMm. I'maBy 38). OgHaKo B
HallleM cjiydae 9TO He IIOMOKeT, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa OymeT
OTBEPTHYTa A0 IPUMEeHEeHUs IIpaBua.

[ouepHHe TaGIUILI aBTOMATHYECKH HACJIEeOVIOT OT POOHUTENbCKOM TaOIMIIEI OTPaHUYEHHUS-ITPOBEPKU
u orpaundenussi NOT NULL (ecnu TONbKO s HHMX He 3alaHO SBHO NO INHERIT). Bce ocTanbHBIE
OorpaHHYeHUs (YHUKaIbHOCTU, IEPBUYHLIN KIII0Y U BHEITHME KJII0OYU) HEe HaClIeOyIoTCs.

Tabnuila MOXKeT Hac/egoBaTbCsI OT HECKOJIbKHUX POAUTEJSIbCKMX Tabmull, B 3TOM cjiydae OHa OymeT
00beuHATL B cebe Bce CTOJNOIBI 3TUX TabJIMI, a TakKyKe CTOJIOILI, ONMMCAaHHBIE HEIOCPENCTBEHHO B
eé ompepnenenuu. Ecnu B onpefeneHUsSX POOUTENIBCKUX U [Oo4YepHel Tabnul] BCTPETSITCSA CTOJIOIHI C
OOHUM HMeHeM, 3TU CTONOULl OynoyT «00beOUHEHBI», TaK YTO B JOodepHelM TabJulle OKaXeTCs TOJIBKO
omuH crojbell. YToOsl Takoe oObheguHeHUE OBIJI0 BO3MOXKHO, CTOJIOIBI AOJIXKHBEI UMETh OOUHAKOBHIM
TUII OaHHBIX, B IIPOTHUBHOM CJiydae mOpou3oimer ommbka. Hacnemyemble orpaHUYEHUS-TIPOBEPKU U
orpanudenus NOT NULL o6benuHsat0TCA mogoOHEIM o6pa3oM. Tak, Hanmpumep, o6bequHsAEMEBIH CTOJI6el1]
nonyuuT cBoricTBO NOT NULL, ecnu Kakoe-mu00 M3 MOPOXKAAIOUINX €T0 OIIpeNeieHUuN UMeeT CBOMCTBO
NOT NULL. OrpanudeHus-IpoBEPKHU 0OBEOUHSIIOTCS, €CJIM OHM UMEIOT OUHAKOBLIE UMEHA; HO €CIIU UX
YCJIOBUS Pa3/IUYalOTCs, IIPOUCXOAUT OUInbKa.

OTHOIlIeHWEe HacJieoBaHUs MexXKay TabmuiiaMu OOBIYHO yCTaHaBIMBAETCS MHPU CO3TaHUU OOYEepHeH
TaOIUITBI C KMCIOJIb30BAHWEM IIPEOIOKeHHusT INHERITS omepatopa CREATE TABLE. Opyroi# cmoco0
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mo0aBUTh TAKOe OTHOUIEHWE OJisi TAOIWILI, ONMpPEeNesIEHHOM HOAXOIOSAIMM 00pa3oM — KCIIOIb30BaTh
INHERIT c omepaTtopoM ALTER TABLE. [y aToro Oymyinasi mo4epHsst TabiIuIla JOoJIKHA y2Ke BKITI0YaTh
Te JKe CTOJOIH (C COBIAmAIOMIMMMU MMeHaMHM U TUIIaMH), YTO W popuTesbckas Tabmuia. TakXke oHa
IOJIKHA BKIIIOYATh aHAJIOTUYHEIE OTPAaHUYEHUSA-IPOBEPKU (C TEMU XK€ MMEHaMHM U BBIDAXKEHUSIMH).
YpoanuTthk OTHOINEHUWE HacCJjeOoBaHMSA MOXKHO C IOMOIILI0 yKa3aHusA NO INHERIT omeparopa ALTER
TABLE. [IluHamMu4yeckoe noOaBjeHUe U yOajeHUe OTHOIIEHUU HacJeOBaHUSI MOXKET OBIThH IIOJIe3HO IIPU
peanusanuu cCeKIuoHupoBanus tabnui (cM. Pasgern 5.11).

,HJ'IH CO30aHusA Ta6J'II/IL[bI, KOTOpasa 3aTeM MOXKeT CTAaTh HaCJII€eJHUKOM upyroﬁ, y,[IOﬁHO BOCIIOJIB30BATHECA
nmpenjgoxeHneM LIKE ollepaTtopa CREATE TABLE. Takas KOMaHIOa CO34aCT HOBYIO Ta6HI/IHy C TeMHu xe
CTOJ'I6].[aMI/I, 9TO UMEKTCA B HCXOJIHOfI. Ecnu B HCXOHHOﬁ Ta6J'II/II.IBI ompenesyieHbl orpaHu4YeHusa CHECK,
noJisd CO30aHUsA ITOJIHOCTRIO COBMECTUMOM Ta6J'II/II.H:>I HUX TO2KE€ HY2KHO CKOITMPOBATh, U 3TO MO2KHO CO€eJlaThb,
no6GaBUB K MPEIIOXEHUIO LIKE mapaMeTp INCLUDING CONSTRAINTS.

Pomutenbckyro TabnuIly HeJb3s yHOallUTh, IIOKa CYIIECTBYIOT yHaAc/emoBaHHBIe OT Heé. I[Ipu 3ToM B
OJOYEepHUX Ta6nnuax HeJIb3d YyOaJlldTh HJIA MOJII/I(I)I/ILII/IpOBaTB CTOJ'[GI_U:I HUJIN OTPaHUYEHUA-IIPDOBEPKH,
YHaCJIegOBaHHBIE OT POOUTEIIbLCKHUX TaGJ‘II/IH. Ecnu BBl xXoTUTE YOQIIUThb Ta6nnuy BMeCTe CO BCeMu eé
IIOTOMKaMH, 3TO JIeTKO CHOeJiaTh, )IOGaBI/IB B KOMaHOy yIOaJleHusa pOJII/ITeJ'IBCKOﬁ Ta6JII/II.[I:I IIapaMeTp
CASCADE (cMm. Pazgen 5.14).

ITpu U3MeHEeHUAX ONIpeNefieHu U orpanudenut ctonbioB komanga ALTER TABLE pacnpocTpaHsieT 3TU
U3MEeHEeHUs BHU3 B Mepapxuu HacienoBaHus. OOHAKO yOalIUTh CTOJIOIE, YHACIeOBaHHbIE NOYEPHUMU
TabGIUIlaMM, MOXKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. IIpu co3maHuM OTHOIEHUH HACJIeqOBaHUS
KOMaHIa ALTER TABLE cJlefyeT TeM JKe IpaBuiaM OObeIUHEeHUs OyOIUPYIOUIMXCS CTOJIOIOB, UYTO U
CREATE TABLE.

B 3ampocax ¢ HacieqyeMbEIMH TaOIUIIaMy IIPOBePKa IIpaB NOCTYIIA BEITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, HaJIu4Me pa3pelieHus UPDATE AJIs TaOJIUIE cities mMOgpa3yMeBaeT IpaBo Ha
U3MEHEeHNe CTPOK U B TAOMHUIlE capitals, KOTHA 9TO U3MEHEHUE OCYIIECTBIISIETCS Yepeld cities. TeMm
CaMEBIM IOIePKUBAETCSA BUANMOCTE TOTO, UYTO JTaHHLIE HAaXOOsATCs (TaKKe) B pOOUTeIbCcKou Tabnuie. Ho
M3MEHUTh JaHHbIE HEIOCPEICTBEHHO B TAOMHUIlEe capitals HeJb3s 0€3 MOMOIHUTEIFHOTO Pa3pelleHus.
ITo IIpaBUIO UMEET [Ba MCKIIOYEHUs — KOMaHObl TRUNCATE M LOCK TABLE, IPY BBIIIOJTHEHUH KOTOPHIX
BCerma IMPOBEPSAIOTCS pa3pellieHus U OIS JOYePHUX Tabmull (To eCcTh mpsiMoe obpareHne K TabnuiiaM u
KOCBEHHOE€, Yepe3 POOUTENLCKYI0, 00padaThIBAIOTCST OOUHAKOBO).

ITogo6HEIM 00pa3oM, IIOMUTHUKU 3aIIUTHL Ha ypPOBHEe CTPoK (cM. Pasmen 5.8) Omsd poOmTenbCcKOM
TaOIUIEl IPUMEHSIOTCS K CTPOKaM, IIOJIydaeMBbIM M3 [OodYepHUX TalJjull IPU BHIIOJTHEHUU 3alpoca
C HaclepmoBaHUeM. [IOIUTHUKU Ke [OOYEepHUX TabJiul], eCIU OHU OIIpefesieHbl, OeNCTBYIOT TOJIBKO
Korga Takme TabnuIlEl SBHO 3aeMCTBYIOTCS B 3alpOCe; B 9TOM Clydae BCe NMOJIUTUKM, CBSI3aHHBIE C
pOOUTEeNbCKUMU TabIuIaMy, UTHOPUPYIOTCH.

CroponHue Ttabmuibl (cM. Pasgen 5.12) MOTyT TaKXe BXOOWTh B HEpPapxXyi0 HACJIEJOBAaHUS Kak
poOuTeTbCKUE UK NOoYePHUE TaOJIUIIE], TaK JKe, Kak U 00bryHbIe. ECiu B nepapxuio HacaeqoBaHUs BXOTUT
CTOPOHHSS TabnuIla, BCe Omepaluy, He MMoagepKuBaeMble e, He OyOyT HOOOepPKUBAThCSA Mepapxuei B
1eJIoM.

5.10.1. OrpaHu4yeHun

3ameTbTe, 4TO He Bce SQL-kKoMaHOBI MOTYyT paboTaThb C HepapxXWsMHU HaciegoBaHus. KoMaHIHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HAaHHBIX HJIM MOAMGUKAILNIO CXeMBl (Hampumep SELECT,
UPDATE, DELETE, OONBIIMHCTBO BapWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJIYaHHIO 0OpabaThIBAIOT [OaHHBIE HOYEPHUX TaOIMUII M MOTYT HCKITIOYATh
¥UX, €CNIY IOAAepPzKWBAIOT yKasaHue ONLY. KomaHOwl miist oOCIyKMBaHUS M HACTPOUKH 06a3bl MaHHBIX
(HampuMep REINDEX M VACUUM) OOBIYHO PabOTai0T TONMHLKO C OTHENbHBIMH (PU3UYECKUMH TabIUIlaMHU U
He MoAeP>KUBaloT PEKYPCUBHYIO 00paboTKy OTHOIIEHUN HacaenoBauus. COOTBETCTBYIOIIEE TTOBEIeHNE
KaXXIOo¥ KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MOXKHOCTH HaciIegoBaHUS Cepbé3HO OrpaHHM4YeHbl TEM, 4YTO HHIOEKCEL (BKITIOUAS OrpaHHU4YEeHUusA
YHI/IKaJ'IbHOCTI/I) 1 OrpaHHUYEeHHsi BHEIIHUX KJIIOUEeN OTHOCSTCS TONBKO K OTOENIbHBLIM Ta6J'II/IHaM, HO
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He K UX IIOTOMKaM. DTO KacaeTrcsi 00enX CTOPOH OTpPaHWYEHWN BHEITHWX KiIo4yed. TakuMm o6pas3om,
IIPUMEHUTEJIFHO K HallleMy IPUMEDY:

* Ecnu MBI 00BSIBUM cities.name C OTPpaHUYEHHEM UNIQUE MM PRIMARY KEY, 9TO HE TIOMEIIaeT
moOaBUTh B TAONMUIY capitals CTPOKY C HA3BAHUSIMU TOPOMAOB, YKe CYLIECTBYIOIIUMHU B TabIuIle
cities. Y aTu myGauUpPyIOIIHECcs CTPOKHU 10 YMOTYAHUIO OyIyT BEIBOOUTHCS B PE3yJIbTAaTe 3aIIPOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BooOIIe He OyHeT comepkaTh OrpaHUYeHUe
VHUKAJIbHOCTH, TaK YTO B HEM MOTYT 0Ka3aThCsl HECKOJILKO CTPOK C OMHUM Ha3BaHUEM. XOTS
BBEI MOKeTe MOOaBUTh B capitals COOTBETCTBYIOIIEE OTPAaHUYEHNE, HO 3TO HE MPEIOTBPaTUT
oy6nvpoBaHUe IPU OOBbEOUHEHWHU C cities.

* IlomoGHEIM 00pPa30M, eclii MBI YKaXeM, U4TO cities.name CChIaeTCs (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTUYeCKU pacCIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrPaHWYeHUsI REFERENCES B
TabnuIy capitals.

* Ecnu BH cruenaeTe, YTOOBI CTONIOEI APYTOM TaOIUIIEI CChIIAICS Ha cities (name), B 9TOM CTOJIOIIE
MOXKHO OyHeT yKa3hlBaTh TOJILKO Ha3BaHUS IOPOOOB, HO HE CTOIHUII. B 9TOM ciydae XOpoIlero
pelIeHus HeT.

HexkoTopas pyHKIIMOHAILHOCTb, HE peajn30BaHHAs OJIS MepapxXyuil HaclleqoBaHWS, peaju30oBaHa I
OEeKIapaTUBHOTO CEKIMOHHPOBaHUA. [loaToMy 00s13aTENbHO B3BECHhTE BCE 3a W HPOTUB, HMPEXKOE YEM
MIPUMEHSTH B CBOUX IIPUJIOKEHUIX CEKITMOHUPOBAHUE C MCIIOJIb30BAHNEM YCTAPEBIIETO HACIIEIOBAHMS.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mopmepKuBaeT IPOCTOe CEKIIMOHWPOBaHUe TaOmuIl. B 9TOM pa3mese OMUCHIBAETCHA, KaK U
moueMy GBIBAET II0JIE3HO IIPHUMEHSATh CeKIIMOHUPOBaHUe ITPH IPOEKTUPOBAaHUY 0a3 MaHHEIX.

5.11.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3bIBaeTCs pa30ueHue OOHOW OOJILIION JIOTMYECKOM Talaullkl Ha
HECKOJIbKO MEHBIINX (GU3NUECKHUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUsIX OHO KapOWHAIbHO YBEIUYUBAEeT OLICTPOOeHCTBHE, 0COOEHHO
Korma OO0JIBIIION IPOIEHT YaCTO 3alpallliBa€MEIX CTPOK TaOIHUIIEl OTHOCUTCS K OOHOM MJIH JTHIID
HECKOIbKHUM ceKIusiM. CeKIIMOHUPOBaHUeE [0 CYTH 3aMeHsIeT BePXHUE YPOBHHU HePEeBbeB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HaX0XOeHUs Haubosiee BOCTPeOOBaHHBIX YaCTel UHIEKCOB B
HaMSTH.

* Korpma B BEIOOpPKE WM U3MEHEHUM NAaHHBIX 3afleicTBOBaHa OOJIbIIas YaCcTh OMHOM CEKITHH,
MTPOU3BOMUTEILHOCTE MOKET BO3PACTH, €C/IK OYIeT BHITOIHITLCS ITOCIeN0BaTeIbHOEe CKaHUPOBaHUEe
9TOM CEKITWH, a He TTOKUCK M0 UHOEKCY, COIIPOBOXKAAEeMEIH ITPOU3BONLHLIM UYTeHHEM TaHHBIX,
pa3bpOoCaHHBIX II0 BCeH TabuIle.

¢ MaccoBy0 3arpy3Ky U yoaleHue JaHHBIX MOXXHO OCYIIEeCTBISTh, MO0OaBISS U yOansas CeKIIUH,
€CJIM TaKOM BapUaHT UCIOJIL30BaHMS ObLI MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITUM.
YnaneHue oToenbHON CEeKIIMKM KOMaHOOM DROP TABLE M OeMcTBHEe ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpa3fgo 6bICTpee, YeM aHaJIOTH4YHad MaCCOBasd OIlepallursi. ITHU KOMaHOHI IIOJIHOCTBIO
HCK/IIOYalOT HaKJIagHbI€ PacXodbl, CBsA3aHHBIE C BEIIIOJIHEHHEM VACUUM IIOCJIe MaCCOBOH oIrepanun
DELETE.

* Penko HUCIIOJIb3YEMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Oosee memiéBbie U MeOJIeHHBIE HOCUTEIH.

Bcé 3TO 0OGBIYHO MOJIE3HO TOIBKO OJI 0YeHb Oombmmx Tabmuil. Kakme MMEeHHO TabGIuIlBI BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHHUS, XOTS, KaK IIPABUJIO, 9TO CIENYET IPUMEHSATh
st Tabmui], pa3Mep KOTOPhIX npeBrimaeT o6séM O3Y cepsepa.

Postgres Pro npepnnaraetr noggep>Ky CIeOYIOIINX BULOB CEKIIMOHUPOBaHUA:

CGKHI/IOHI/IpOBaHI/Ie I10 Jyualla30HaM

Tabulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneIEéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CTOJIOIIOB, ¥ He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATL MaHHEBIE IO
Oramna3oHaM OaT WIIH 0 OHala30HaM HIeHTH(HUKATOPOB OMpeneIéHHEIX 01M3HeC-00beKTOB. ' paHHIIb
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KaXXOoro [auala30oHa CUYMUTAIOTCS BKIIOUAIOIIMMHU HUXXHee 3HadeHWe W HCKITIOYAIoIIMMU BEpXHEE.
Hanpumep, ecnu st IepBoMl CEKITUU 3aflaH AUaNa30H 3HAYeHUM OT 1 1o 10, a OJIst BTOPOM — OT 10
IO 20, 3HQUEeHHUe 10 OTHOCUTCS KO BTOPOU CEKIIUH, a He K IIEePBOM.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Ta6J'II/II.Ia CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKaA, SBHO YKa3HBIBAKOIIEero, KaKne 3Ha4Y€HHUd KJII04Ya
IOJIXKHEI OTHOCUTBCS K KaXKIIOM CEKITNHU.

CeKILMOHUPOBaHUE 110 XEITy

Tabnuila CEeKIMOHUPYETCS II0 OMpPeHOeSIEHHBIM MOMOYISIM M OCTaTKaM, KOTOPhIE YKa3BIBAIOTCS [JIs
Kaxpgou cexknuu. Kaxxmas CeKINSA COOePKUT CTPOKH, OJIT KOTOPHIX XelI-3HaYeHne KIioya pa3oueHus,
OeléHHOe Ha MOMYJ/b, PaBHSIETCS 3aJaHHOMY OCTaTKYy.

Ecnu Bamemy npuiIoKeHUIo TpebyoTcs apyrue GOopMbl CEKITMOHUPOBAHUS, MOXKHO TakKKe IPUOETrHyTh
K aJIbTePHATUBHBIM peann3allusM, C UCIIOJIb30BaHUEM HaCJIeOOBAHUS U IPENCTAaBIeHUNH C UNION ALL.
Takwue IOOXOOE JalOT TMOKOCTh, HO He [al0T TaKOTO BEIUTPHIIIA B IPOU3BOAUTENLHOCTH, KaK BCTPOEHHOEe
meKJlapaTUBHOE CEKITMOHMPOBAHUE.

5.11.2. lleknapaTuBHoe CeKULUOHUpPOBaHue

Postgres Pro mo3BosisieT JeKIapupoBaTh, YTO HEKOTOpas Tabauila pa3fensieTcs Ha CeKiun. Pa3menénHas
Ha CeKIuM Tabnuila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknaparus CeKIMOHUPOBAHUS
COCTOUT M3 OIHMCAHHOTO BHIIE ONPEefeIeHuss Memodad pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTX BEIPAXEHUH,
00pa3yoIIux K/A104 pa3bueHus.

CamMa CekKIIMOHHpPOBaHHAas TaOmuIla SBASETCS <«BUPTYalbHOM» ¥ KaK TaKOBas He XPaHUTCH.
XpaHuIuile UCIOJIB3YETCS €€ CeKuUsiMU, KOTOPBIE SIBJITIOTCSA OOBIYHBIMHU TaOIHUIlaMH, CBI3aHHBIMU C
CEeKITMOHHUPOBAHHOM. B KaxXXOo# CEeKIUH XPAaHUTCS IIOOMHOXKECTBO HJAaHHLIX TaOIUIIEI, OoIIpefenseMoe eé
e2paHuuyamMu cekyuu. Bce CTpOKH, BCTaBIsieMble B CEKIIMOHMPOBAHHYIO TaOIUIly, IepeHalpPaBIsIOTCS
B COOTBETCTBYIOIIHME CEKIIMKM B 3aBUCHUMOCTH OT 3HAYEeHWM CTONOIOB KiIo4Ya palbuenus. Ecmu mpu
U3MEeHEeHWN 3HaYeHWH Kiodya pal30ueHHs B CTPOKE OHa IepecTaéT yHOOBIETBOPSAThH OTPaHHUYEHUSM
MCXOOHOM CEKITWH, 3Ta CTPOKa IIepeMeIlaeTCs B OPYTYI0 CeKIIHIO.

CamMu CEeKIMH MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIHUIIEI, TAKUM 00Pa30M pPeain3yeTCs
8/10JiCEGHHOE CeKUUOHUpoBdHue. XOTS BCE CEeKIUW M[OJIKHBI HMETh Te Ke CTOJIOIb, YTO U
CEKIIMOHUPOBAHHASA POOUTEJIbCKAs TabJmia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oInpefesieHbl CBOM WHMOEKCH, OTPAHUYEHWS ¥ 3HAUEHHWs II0 yMOJI4aHHUI0. [lompoOHee o co3gaHUU
CEeKITMOHUPOBAHHEBIX TAaOIUIT M CeKITUI paccKa3ksiBaeTcs B omucanuu CREATE TABLE.

IIpeoOpa3oBaTh OOBIUHYIO TabIUIly B CEKUMOHUPOBAHHYI0 U HaoO0poT Henb3s. OOHaAKO B
CEKIIMOHUPOBAHHYI0 TaOIUIly MOXKHO H00aBUTh B KA4UeCTBE CEKUUU CYIIECTBYIOUIYIO OOBIYHYIO WU
CEKIIMOHUPOBAHHYI0 TabMUIly, a TakKe MOXKHO VIAJIUTh CEKLUWI0 U3 CEKIMOHUPOBAHHOM TabIUITHI
U TPEeBPaATUTL €€ B OTHEJIbHYI0 TabmuIly; 3TO MOXKET YCKOPUTb MHOTHE IIPOLEecChl 00CIy:KUBaHUS.
O6patutecst K onucanuio ALTER TABLE, uTo0wl y3HaATh OOMbIIE O MTOOKOMaHAaX ATTACH PARTITION H
DETACH PARTITION.

CekIMM TakKXe MOTyT OBITh CTOPOHHUMM TabjMllaMM, XOTS IPU 3TOM HaKIaObIBAIOTCS HEKOTOPHIE
OrpaHUYEeHUsI, OTCYTCTBYIOIIME C OOLIYHBIMU TaOmullaMu; 3a MOAPOOHOCTAMU 0OpPaTUTECH K ONMMCAHUIO
CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

IMpenmonoxkuM, 94TO MBI CO3maéM 0a3y MaHHBIX [/ OOJIBINIOW KOMITAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOAaKy MOPOZKEHOI0 KaXKblM JeHb B pa3pe3e
peruonoB. [lo cyTu HaM HyKHa cilenyromas TabmuIia:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
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unitsales int

Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa i GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh O0OBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyloliee:

1. CozpaiiTe TabmuIily measurement KakK CEKIMOHUPOBAHHYIO TabmIUIly C IIpedjiokKeHueM PARTITION BY,
yKa3aB MeTo[ pa30ueHu (B HalleM cjiydae RANGE) U CIUCOK CTOIOIIOB, KOTOPHE OyayT 0Opa30BLIBATh
K104 pa30ueHusl.

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);

. Co3panTe ceKumu. B onpenesnenny KaXaou CEKIIUY JOIXKHEI 3a7jaBaThCs T'PAHMUIIL], COOTBETCTBYIOIINE
METOY M K/II0YY pa30ueHust POOUTEJIECKON TabullEl. 3aMeThTe, YTO YKa3aHUe I'PaHUI], ITPU KOTOPOM
MHOJKECTBO 3HAUYEeHWN HOBOM CEKIIMM IIepeceKaeTcs CO MHOXKECTBOM 3HAaYeHHH B OOHOW WUIIH
HECKOIbKUX CYIIECTBYIOIINX CEKIUAX, OyaeT omnbOIHbBIM.

CekIuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TaOIHUIIAMU
Postgres Pro (unu, BO3MOXKHO, CTOPOHHUMU TabnuIlaMu). B 9aCcTHOCTH, OJI KaXKIOOM CEKIUU MOZKHO
He3aBUCHUMO 3adaTh TabIMYHOE IPOCTPAHCTBO U MapaMeTPHl XPaHEeHHUSs.

B mameMm mnpumepe KaXKias CeKLMs [OOJIKHA copepxKaTh HaHHBIe 3a OOUH Mecsl, 4TOOLl HaHHEIE
MOZKHO OBLJIO YOANATh 110 MecsIlaM CoTJIacHO TpeboBaHuSAM. TakuM o6pa3oM, HyKHEIe KOMaHIbL OynyT
BBITJIANETh TakK:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01");

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007ml1l PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml12 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak TOBOPUJIOCH PaHee, 'PaHULIBI COCEOIHUX CEeKITUM MOT'YT OIIpeneiaATbCA OOMHAKOBEIMU 3HAYEHUAMHU,
TaK KaK BEPXHHE I'DAHUIEI HE BKJIIOYAIOTCA B Oyaras30H.)

Ecnu BEI XOTUTE peasin30oBaTh BJIOZKEHHOE CEKLIMOHNPOBAHKUE, OOIIOJIHUTEJIBHO YKAXKHUTE IIPENJIO2KEHU e
PARTITION BY B KOMaHOaX, CO3OalolIUX OTOEJIbHbIEe CEKIINH, HAalIpUMEDP:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
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PARTITION BY RANGE (peaktemp);

Korma 6ynyT CO3HaHBl CEeKIIMH measurement_y2006m02, HaHHBIE, HMOOaBIsSeMbIe B measurement H
II0IIagarolnre B measurement_yZOO om02 (I/IJ'II/I OaHHBIE, KOTOPHEIE MOTYT JIOG&BJ'IHTI:CH HeIrnoCpeagCTBeHHO
B measurement_y2006m02 IIPHU YCJIOBHUU COONIONEHUS OTPAHUYEHUS OAaHHOW CeKIuu) OYOyT 3aTeM
IepeHanpaBiieHbl B OOHY M3 BJIOKEHHBIX CEKIIMM B 3aBHCHMOCTH OT 3HA4YeHUs CTOJIOIa peaktemp.
VYKa3aHHBIN KITI0OY Pa30MeHUsI MOXKET IIepeceKaThCs C KIII0UOM pa30ueHusI POIUTENISI, XOTS OPenesiTh
TPaAHUIEI BJIIOKEHHOM CEKIIUM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOXKECTBO HAHHBEIX, KOTOPOE OHa
IPUHUMAaET, BXOOUIIO BO MHOXKECTBO, JIOITyCKaeMoe COOCTBEHHBEIMHU I'DAaHUIIAMM CEKILIMU; CHCTeMa He
IIBITA€TCA KOHTPOJIMPOBATh 3TO CaMa.

IIpu pmoGaBjieHWM B POOUTENbCKYIO TaONMHIy HAHHBEIX, KOTOPhIE HE COOTBETCTBYIOT HH OOHOH U3
CYIIECTBYIOIINX CEKITHUH, IPOU30UAET OMMOKA; ITIOAXOIAINYI0 CEKITUIO HY2KHO CO3aBaTh BPYYHYIO.

Co3maBaThk B Tabnuiax OrpaHUYEHUS C YCJIOBUSMH, 3afalolIMMU TPAaHUIIEL CEKLMM, BPYYHYIO He
TpebyeTcsa. Takue orpanudenus OyOyT CO3MaHbl aBTOMATUYECKH.

3. Co3paliTe B CEKIIMOHUPYeMOM Talbjulle MHAEKC II0 KJII0YEeBOMY CTOIOLYy (MM cTojbIlaM), a TaKkKe
J100ble IPyTHe MHOEKCHI, KOTOPhIE MOT'YT IToHamoouThes. (MHOeKC o K104y, CTPOro TOBOPS, CO37laBaTh
He 00s53aTeNIbHO, HO B OOJILIIMHCTBE ClIy4daeB OH OyIeT mose3eH.) [Ipu 3ToM aBTOMaTU4YeCcKHu OymeT
CO3[aH COOTBETCTBYIOIIUM MHOEKC B KaXIOM CEKIIMU U BCe CEKIIMU, KOTOPHIe BHl OyfeTe CcOo37aBaTh
UMY TPUCOEOUHATL IO3[Hee, ToXe OymyT comepzKaTh TakKoM MHOEKC. MHOEeKCH WM OrpaHUYeHUS
YHUKaJTbHOCTH, CO3[aHHbIE B CEKIIMOHUPOBaHHOU TabnmuIle, SIBJIAIOTCSA «BUPTyaJIbHBIMU», KaK U caMa
CEeKIIMOHUpOBaHHasA Tabnuna: (pakKTU4YeCKU [NaHHLIE HAXOOATCA B OOUYEPHUX MHIOEKCAX OTOEIbHBIX
TabIUI-CeKIIUH.

CREATE INDEX ON measurement (logdate);
4.Y6emuteck B TOM, 4YTO IapaMeTp KoHdurypammu enable partition pruning He BBHIKIIOYEH B
postgresqgl.conf. MHa4Ye 3ampockl He OyayT ONTUMHU3UPOBATHCS HOIXKHEIM 00pa3oM.

B marHOM mpumepe HaM HNOTPeOyeTCs CO34AaBATh CEKITUIO KaXKIOBIM MECSII, TaK 4TO ObIJIO OBl pa3yMHO
HamucaTh CKPUIIT, KOTOPBIHM OB (hopMupOBaj TpebyeMulir Kog DDL aBTOMaTHYECKH.

5.11.2.2. O6cny>XxmBaHuMe CeKuun

OOrryHO HaOOP ceKiuii, 0O0pa30BaHHBEIM KW3HAYAJILHO IIPKM CO3HaHWMM TaOJuI[, He NOpenrnoaaraeTcs
COXpaHsATb HEWU3MEHHBIM. Yaie HaoOOpOT, WIJIAHWUPYETCS YyHalsaTbh CEKIMHW CO CTaAapbIMU OaHHBIMHA
¥ TIepUoauYecKu [moOaBIsATh CEKIMHM C HOBEIMH. OmHO u3 Haubolee BaXHBIX IIPEUMYIIECTB
CEKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIIET IIPAKTUYECKN MOMEHTAJILHO BHIIIOIHSATH
TPYOOEMKHUE OIlepalliy, U3MEHSSI CTPYKTYPY CEKLuM, a He (U3UUYECKH IepeMernias Oonbiue 00BbEMEI
OaHHBIX.

CawmbIit TIETKUH c1ocod yoanuTh CTapble JaHHbIe — MPOCTO YOAMUTh CEKLHIO, CTABIIYIO0 HEHYKHOM:

DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJUIMOHEI 3aIIMcell Topa3no ObICTpee, YeM YOAJAThH UX 110 OMHOM. 3aMeThTe, OOHAKO,
4TO IpUBeOEHHas BHIIIe KOMaHIa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH 4yacto 6ojlee NPeAIoOYTHUTEJIPHBEIM BapHaHT — yOpaTh CEKIMIO M3 TJIaBHOM TaOIWIIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K HeM KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JaHHBEIMH, ITOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYEeHb KCTATH Oy[OeT cIesiaTh PE3ePBHYI0 KOMUIO JAaHHBIX, UCIOJIB3Ys COPY, pg dump
U momoOHBIe cpefcTBa. BO3MOXHO, 9TH HaHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN (opMaT, BEIIOIHUTE OPYTYI0 00paboTKy UIK IIOCTPOUTE OTYETEHL.

AHaJIOTUYHEIM o6pa30M MOZ2KHO ,E[O6aBJ'IHTb HOBYIO CEKIIMIO C TaHHBIMH. MBI MOXKeM CO37aTh IIYCTYIO
CEKIIHIO B I'IaBHOU TaGJ’II/IHe TaK 2K€, KaK MBI CO30aBaJiId CEKIITNU B KCXOOHOM COCTOAHHNHU OO 3TOTI'O:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
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TABLESPACE fasttablespace;

A mHOTHa yomoOHee co3maTh HOBYIO TaGIUIy BHE CTPYKTYPHI CEKLIMHY U COEJaTh €€ MOJTHOLIEHHOM CeKIInen
mo3xke. [Ipu TakoM MOAXOOe HOBBHIE JaHHBEIE MOXKHO OymeT 3arpy3uTh, IPOBEPUTH U TIPeoOpa3oBaTh A0
TOTO, KaK OHM TIOSIBATCS B CEKITMOHUPOBAHHOU Tabnuiie. O60UTHCH 6€3 KPOMOTIUBOT0 BOCIIPOU3BEIEHU ST
ompefieNieHusT POOUTENILCKON TaOIMUITBI MOXKHO, BOCIIONIB30BABIIMCH (QYHKIIMOHAIBHOCTBEI0 CREATE
TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

KoMaHma ATTACH PARTITION TpeOyeT OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE OJISI CEKITMOHHPOBAHHOM
TaOJIUIIHL.

IIpexkpme deMm BHIIONHATHL KOMaHAy ATTACH PARTITION, PEKOMEHOYETCS CO3maTh OrpaHHMuYeHHe CHECK
B IIPUCOEOUHSIEMOM TabJMlle, COOTBETCTBYIOIIEE OXKHUOAEMOMY OTPDAaHMYEHUIO CEKIWM, KaK OIMCAHO
HuXke. Brarogapst aToMy cuctemMa CMOXKeT 000UTHCh 63 CKaHUPOBaHUS, He0OXOOUMOI'0 IS IIPOBEPKU
HESIBHOTO OTPaHUYEHUS ceKnuu. be3 3TOro orpaHuyeHusT CHECK HYXKHO OyHoeT HPOCKAaHWPOBAThH U
y6eduThCS B BHITIOJTHEHWH OTPAHWYEHUS CEKI[WH, yOepKuBas GJIOKMPOBKY ACCESS EXCLUSIVE B 3TOM
ceknuu. [Tocsie BEITOTHEHUSI KOMaHOLI ATTACH PARTITION PEKOMEHAYETCS YOAIUTh OrpaHudYeHne CHECK,
IIOCKOJIBKY OHO O0JIbIlle He HYKHO. Ecniu nmprcoenmHaseMast TabInIa TakXKe SIBISIETCS CEKIIMOHUPOBAHHOU
TabnuIle, To Kaxpaas U3 eé ceKuui OymeT PeKYPCUBHO GJIOKMPOBATLCA M CKAHUPOBATLCS OO TEX 10D,
II0Ka He BCTPETUTCS IOOXO0nsAIee orpaHUuYeHe CHECK UNU He OYOYT HOCTUTHYTH KOHEYHEIEe Pa3eJlhl.

To4HO TakK XKe, eCI¥ B CEKIMOHWPOBAHHOU TaOMWIlE €CTh CEKLUsI DEFAULT, PEKOMEHAYEeTCS CO37aTh
orpaHuYeHue CHECK, KOTOPOe UCKII0YaeT OrpaHuYeHre pa3aeria, Mojexkallero npucoequHenuo. Eciu
9TOTO He ClelaTh, TO pa3den DEFAULT OymeT MPOCKaHWPOBaH, YTOOL yOeOUTHCS, YTO OH HE COMEPKUT
3amuced, KOTOphle OOMXKHBEI OBITH PACIIONIOKEHHI B IOOKIII0YaeMOM pa3fdene. JTa oleparus Oymer
BBITIOJTHSATHCS TIPU yAEpPXKaHUM OITOKUPOBKM ACCESS EXCLUSIVE Ha pa3gene DEFAULT. Ecmm paspmen
DEFAULT caM SBJISIETCSI CEKIIMOHHMPOBAaHHOU Tabiulled, TO Kaxgas H3 e€ CeKIui OymeT PeKypPCHUBHO
MIPOBEPSITHCS TaKUM Ke 00pa30M, Kak U IpucoequHsieMasi TabIuIla, KaK YIIOMUHAIOChH BBIIIE.

Kak roBopumiioch BEIIIE, B CEKIMOHUPOBAHHLIX TAOIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMATUYEeCKH KO BCeH Hepapxuu. DTO O4YeHb YIoOHO, TaK KaK MHOEKCUPOBAaThCSI OymyT
He TOJBKO BCE CYLIECTBYIOIIWE CEKIIUM, HO U JII0ObIe CEeKIINM, co3gaBaeMble B Oymymem. Ho ecTs ogHO
OTrpaHMYEHUEe — TaKOW CEKIMOHMPOBAHHLIN HHOEKC HEJIb3s CO3maTh B HEeOJIOKWUPYIOIIeM pexkume (C
yKa3aHueM CONCURRENTLY). UToOhl m30exkaTh OJIOKMPOBKH Ha [OJITO€ BpeMs, OJI CO3[aHHUs MHOeKca
B CaMO#l CeKIIMOHMPOBaHHOM TabnuIlle MOXKHO MCHOJIb30BaTh KOMAaHAYy CREATE INDEX ON ONLY; TaKO#
UHOeKC OyIeT momMeudeH Kak Hepabouuii, U OH He Oy[eT aBTOMaTUYEeCKY TPUMEHEH K CEeKIUAM. MHIOEKChH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHOMBUAYATbHOM IIOPSAOKE C yKa3zaHueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIONIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OyOyT IPHCOEIUHEHHEl K POOUTENIECKOMY, IIOCIIEHUM aBTOMAaTHU4eCKU
nepennéT B pabouee cocTossHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;
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10T aneM MOZKHO IIPUMEHATH Y C OTPaHUYEeHUAMU UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OTPaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHumn
C CEKIIMOHNUPOBaHHBIMHI T&6HI/ILIaMI/I CBSI3aHEI ClIedyIoIIyue OrPaHNYeHud:

¢ OrpaHu4eHUsI VHUKAJILHOCTH (a 3HAYUT U IIEPBUYHBIE KITIOYM) B CEKIITMOHUPOBAHHBIX TabIHIIaX
OOMKHBI BKIIOUATh BCe CTONOIBI KiTI0oua pa3bueHusi. ITo TpeboBaHue 0OBSICHSIETCS TEM, UTO
OTHeJIbHbIe UHOEKCH, 00pa3yolle orpaHudeHne, MOTYT HETIOCPENCTBEHHO 00ecIieuynBaTh
VHUKAIbHOCTD TOJILKO B CBOUX CEKITUSX. [I03TOMYy caMa CTPYKTypa CEeKIMOHUPOBAHMUS HOJIKHA
rapaHTUPOBATh OTCYTCTBUE AYOJIMKATOB B PA3HBIX CEKIIUSIX.

e Co3zgaTthb OrpaHHY€eHHe-UCKIIIOYEeHHNEe, OXBAaThIBalolllee BCIO CEKITMOHUPOBAHHYIO Ta6nnuy, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHh TaKO€ OIrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SdBJIIeTCsA CIIEACTBHEM TOI'O, UYTO YCTAaHOBUTEL OrPaHUYEHU, JIGIZCTBYIOH.[HG MeXOy CEeKIIUiAMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW ITPU HEOOXOOMMOCTH AOKHEI OPEHENsITECSA B OTHAEIbLHBIX CEKITUSX, a HE B
CEeKITMOHUPOBaHHOM Tabnuile.

¢ CwMelnBaHKHEe BPEMEHHEIX M ITOCTOSHHBEIX OTHOIIEHHH B OMHOM JepeBe CeKIIMOHUPOBAHUS He
momyckaeTcsi. TakuM 00pa3oM, eciii CeKIIMOHUPOBaHHasl TabIuIla HOCTOSTHHAS, TAKUMU Ke TOJIKHEI
OBITH €€ CEeKIIMU; C BpeMeHHBLIMHU TabIullaMy aHAaJIOTUYHO. B clmyyae ¢ BDeME@HHBIMU OTHOIIEHUSIMHU
BCe TaOIMIILI JepeBa CeKIMOHUPOBAHMNS OOJIKHEI OBITH M3 OOHOIO CeaHca.

Ha ypoBHe peanu3aliiu OTHeIbHEIE CEKIIUU CBSI3LIBAIOTCS C CEKIIMOHUPOBAHHOU TabIullell cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJIb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAIBHOCTh HAC/IemOBaHUs, KaK ONMMCAHO HUXKe. A MMEeHHO,
CEeKIIMS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuTesiel, KpoMe CeKIIMOHMPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as Tabiauila He MOXKeT HaCclIegoBaThCSI M OT CEeKIIMOHHUPOBAHHOM, U OT
OOLIYHOM TAOIHUITLEI. DTO O03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIIEI ¥ UX CEKIIMH He COBMEIAal0TCs B
HepapxXuy HacJeIOBaHUSI C OOBIYHLIMU TaOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUS, o0pa3oBaHHAs CEKIMOHMPOBAHHOMN TabOmUIlel M €€ CEKIUSIMHU,
SIBJISETCA ONHOBPEMEHHO U Uepapxyuel HaclegoBaHMWs, OHA COOEPXKUT tableoid M Ha HeE
pacrupocTpaHAoTCs BCe OOBIYHBIE ITPaBUJia HacleqoBaHus, onrMcaHHble B Pasnerne 5.10, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusax He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmnuiie. Takue CTONOIIB!
HEBO3MOZKHO OIIPEeNeIuTh HU IPU CO3MaHUU CEeKIMI KOMaHAOU CREATE TABLE, HU IIyTEM
MOCJIedyIoero qo0aBIeH!A B CEKITUN KOMaHOOW ALTER TABLE. TaGHIIEI MOTYT OBITH ITOOKITIOYEHEI
B KQueCTBe CEeKIIMH KOMaHOoOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIM UX CTOJIOIILI B
TOYHOCTHA COOTBETCTBYIOT POOUTEILCKOM TabIHIIe.

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OTIpefeJIEHHbIE B CEKIIMOHUPOBAHHOM Tabuile, Bcerga
HaCJIeQyIoTCs BCeMU €€ cekiusamMu. OrpaHndYeHus CHECK C XapaKTEePUCTUKOM NO INHERIT B
CEeKIMOHUPOBAHHEIX TabIHIlaX CO3aBaTh Henb3s. TakKe Helb3s yOaJIuTh OrpaHudeHne NOT NULL,
3aaHHOE [OJ1s CTOJIOIa CEeKIINM, eCJIM TAaKoe JKe OTPAaHUYEeHNe CYIIeCTBYET B POOUTEIIECKOM TabmuIle.

* Hcnonb3oBaHUEe YKa3aHUs ONLY IIpH Oo0aBIeHUU UK yYOaJIeHUH OTPaHuUYeHUs TOJIBKO B
CEeKIIMOHHPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeH HeT ceKIui. Eciiu ceKiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C pyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIUIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmuIie).
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* Tak KaK CEeKIIMOHUPOBaHHAas TabauIila caMa 1o ce6e He COOePKUT JaHHbIE, UCIIOIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.11.3. CeKuMmoHMpoOoBaHue C UCNoJib30BaHUEM HacnenoBaHuUA

XoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIE3HO BO MHOTHX dYaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTEeNnbCTBa, TpelOylomme Oosee THOKOro 1moaxoma. B aToMm  ciydae
CEeKIIMOHNPOBaHME MOXKHO pP€eaJIn30BaTh, MIPHMMEHHUB MEXaHMN3M HaCJieJOBaHUA TaGJ'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGfI, Hellogoep2KNuBaeMBIX IIPKU OE€KJIaPaTHUBHOM CEKIIMOHNWPOBaAHNHK, HAIIPDUMEDP:

° HpI/I OEKJIIaPAaTUBHOM CEKIIMOHHWPOBAHHNHU BCe€ CEKIIMU HOJI2KHBEI UMETHh B TOYHOCTH TOT K€ Ha6op
CTOJ'I6I_IOB, YTO U CEKIIMOHHUPpyeMas Ta6J'[I/IL[a, TOorga KakK 0OGBIYHOE HacCJiegoBaHHue Ta6J'II/II_I OOITyCKaeT
HalIn4ue B JOYEPHUX Ta6n1/1uax OOIIOJIHUTEJIbHBIX CTOHGHOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

e MexaHHU3M HacJleOooBaHUSA THGHI/I]_[ ImogoepzKruBaeT MHO2KECTBEHHOE HacCjleJOBaHUe.

* C pmekJylapaTUBHBIM CEKIIMOHMPOBAHUEM MOOAEPKUBAETCS TOJIBKO pa3bueHne Mo COUCcKaM, o
ouana3oHaM | II0 XeIly, TOrga Kak C HacjaegoBaHueM TabIuI] JaHHBIE MOXKHO PA3OessiTh 10
m060My KpUTEpHUIo, BHIOpaHHOMY Iob30BaTesieM. (OgHAKO 3aMeThTe, YTO €CJIU UCKIII0UEeHHe 110
OTPAaHUYEHHUIO HE MO3BONAET 3((GEKTUBHO YCTPAHSITh HOUYEPHUE TaOIUIbI U3 IIJIAHOB 3aIIPOCOB,
MTPOU3BOOUTETBHOCTD 3aIPOCOB OyIeT OUYeHb HU3KOM.)

e Jlns HEKOTOPHIX Omepalnil ¢ HeKIapaTUBHLEIM CEKITMOHUPOBaHUEM TpebyeTcs Oomee CUIbHAS
GJIOKMPOBKA, YeM C UCIIONb30BaHUEeM HacliemoBaHus. HampuMep, [ yOaleHus CEeKITUH
M3 CEKITMOHUPOBAHHOU TaOMUIIEI TPEOYETCS YCTaHOBUTD OITIOKUPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabmuIle, TOTTAa KakK B ClIy4Yae ¢ OOBIYHBIM HaCIEeIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.11.3.1. NMpumep

B sToMm nmpuMepe OyOeT co3maHa CTPYKTypa CeKITMOHUPOBAHUS, PaBHO3HAYHAs CTPYKTYpPe U3 IpuMepa C
OeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIIeOyIOIINe TeHCTBUI:

1. Co3maiiTe «rmaBHYIO» TabIUIy, OT KOTOPOM OyayT HacleooBaThCA BCe «IoUepHUe» Tabmullel. ['1aBHas
Tabnuia He OymeT comep’kaTh maHHBEEe. He ompepensaiiTe B Hell HMKaKWe OTPAHUYEHUS-IIPDOBEPKH,
€CJIM TOJILKO BH He HaMEPEHEH! IPUMEHUTD UX BO BCeX mouepHuX Tabnuuax. Takke He UMeeT CMEIC/IAa
OIIpeNeNsAiTh B Hell KakKue-Tn00 MHAEKCH UK OTPaHNYeHN T YHUKAJILHOCTH. B HamieM npuMepe riiaBHOU
Tabnuiel 6ymeT measurement CO CBOMM M3HAYaJIbHLIM OIIpPeIeIeHuEM:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

)i

2. Co3pgaliTe HECKOJIBKO «IOYePHUX» TabJIUI, YHACIIeIOBaB X BCe OT I'IaBHOM. OOBIYHO B TAKUX TaOIHUIIaX
He OymeT HHKAKUX OOMOJHUTEJIBHBEIX CTOJIOIIOB, KpOoMe yHacjaemoBaHHEIX. Kak ¥ ¢ mekjapaTHBHEIM
CEeKIIMOHUPOBaHUEM, 3TH TaGJIMIEI BO BCEX OTHOINEHUSX OymyT oObBIUHBIMU Tabmuilamu Postgres Pro
(MK CTOPOHHUMU TaGIUIIAMH).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007mll () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m0l1 () INHERITS (measurement);

3. HOﬁaBbTe B DJOo4YepHHue T8.6J'II/II_U:>I HeIlePEeKPHIBAKINNEeCa OI'PaHUYEHUd, OIIpenelidiolire OOIIyCTHUMEIEe
3HAYEeHUSs KIoYel OJIsI KaxKOou U3 HUX.

TunuyHbEle TPUMEPH TAKUX OTPaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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yﬁeJII/ITer B TOM, 4YTO OIrpaHHYEHHsSA He IIepeCeKalTCd, TO €CTh HHKAaKHe€ 3HA4YeHHsa KIII049a He
OTHOCATCHA Cpa3y K HECKOJIBKUM OOYEPHUM Ta6.TII/II_IaM. HaHpHMep, YaCTO OOIIYCKAKT TAaKYIO OH.II/I6Ky
B OIIpeesIeHUH OJUAlla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OymeT paboTaTh, TaK KakK HESICHO, K KaKOi fjouepHel Tabnuile JOIKHO OTHOCUTHCS 3HAYEHUe
200. TTosToMy guUama30Hbl HOIXKHEI ONPENesIAThCS CIIeaylomuM o0pa3oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml1l (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml2 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmoi modyepHer TabmuIlkl CO3TaiTe HHOEKC M0 KITI0YUeBOMY CTOJIOIY (Mau CTOJI0IIaM), a TaKxkKe
mo0Ble IPyTrHUe HHOEeKCH 110 CBOeMY YCMOTPEHUIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI XOTHM, yTOoOBI HAaIle IIPUJIOZKEHHEe MOIJI0O CKa3aThb INSERT INTO measurement ... K
IaHHBIE OKa3a/IMCh B COOTBETCTBYIOIIEN mouepHed Tabmuile. MBI MOXKeM OOOUTHCS 3TOro, HoOaBUB
TMOOXOMSIIYI0 TPUTTEPHYIO GYHKIIUIO B TIaBHyI0 Tabnuily. Ecnu manHble Bcerga OyOyT moOaBIsITHCS
TOJIFKO B TIOCJIEIHIOIO JOYEPHIO TabmuIly, HaM OyaeT JOCTaTOYHO 0YEeHb MPOCTON PyHKIMHN:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

Ilocne be'HKI_[I/II/I MBI CO37IaIUM BBLI3LIBAIOIITHI eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEl [OJIKHBEI MEHSITh OIpefesieHue TPUITepHOW GYHKIWK KaXObI Mecsl, 4TOObl OHA BcCerga
BCTaBJIsi/Ia JAHHBIE B TEKYIIYIO HOYEPHION Tabuily. OnpeesieHre cCaMoro TPUrrepa, OOHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOXeM Takke chesaTh, 4TOOBI CEPBEP aBTOMATHUYECKHW HAXOOMJI OOYEPHIO Tabimuiry, B
KOTOPYIO HYXKHO HampaBUTh Ho0aBisgeMyl0 CTPOKy. [ns atoro Ham motpebyercs 6Gojiee CIIOXKHAS
TpUrrepHas QyHKIus:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01'"' AND
NEW.logdate < DATE '2006-03-01' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01' AND
NEW.logdate < DATE '2006-04-01' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01' AND

NEW.logdate < DATE '2008-02-01' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$9

LANGUAGE plpgsqgl;

OmnpemeneHue TPUTTEPa OCTAETCS MPEXKHUM. 3aMeThbTe, YTO BCE YCIOBHUS IF HOJIKHBEI B TOYHOCTH
OTpaXkaTh OrPaHUYEHHsI CHECK COOTBETCTBYIOIINX OOUYEPHUX TAOIHII.

XoTs aTa QYyHKIUS CJIOKHEE, YeEM BapUaHT C OOHUM TEKYIIUM MeCsUeM, eé He TMPUAETCS TaK 4acTo
MOOu(UIIMPOBATh, TaK KaK BETBU YCIIOBUH MOXKHO JOOABUTHL 3apaHee.

IIpumeuyaHnue

Ha mpakTtuke OymeT jydlle CHadaja IIPOBEPSTh YCJIOBHE [JIsI OCIegHEelN modYepHel TabJIMITH,
€C/T¥ CTPOKH H00aBJISAIOTCS B HEE Halle BCEro, HO [JIsi HPOCTOTH MBI PACIIOIOXKUJIU ITPOBEPKU
TPpUITEPa B TOM 2XKe IMOPAOKe, 4YTO U B OPYTI'UX cbparMeHTax KOIa OJid 3TOro IIpuMepa.

[pyroit cnoco® mepeHampaBieHUs HOOABISEMBIX CTPOK B COOTBETCTBYIOUIVIO HOYEPHIOI TabmUIly
MOZKHO peaii30BaTh, OIPeNeIuB s IIaBHOW TaOIUIIEI He TPUTTED, a IpaBuia. HanpuMmep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01"' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m0l1 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01"' AND logdate < DATE '2008-02-01"' )
DO INSTEAD
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INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C mpaBuIaMHU CBsI3aHO ropasno 00IbIlle HaKIagHbIX PACXOI0B, YeM C TPUITEPOM, HO OHM OTHOCSITCS K
3aIIpoCy B IIeJIOM, a He K KaX[Io# cTpoke. [I03ToOMy 3TOT CII0co0 MOXKeT OLITh 60Jiee BEIUTPHIIITHEIM IIPH
MacCCOBOM fmo0OaBiieHnH maHHBIX. OOHAKO B OOJILIIMHCTBE CIIydYaeB TPUITEPH OyayT paboTaThk OBICTpee.

YuTHuTe, 4TO KOMaHga COPY UTHOPUPYET ITpaBuiia. EC/Iu BbI XOTUTE BCTABUTh JAHHBIE C ITOMOIIBIO COPY,
BaM MPUAETCS KOMMUPOBATE UX CPa3y B HYXKHYIO JOUYEPHIO0 TabIuIly, a He B T1aBHYI0 Tabmuily. C mpyro#
CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TAK YTO C TPUTTEPAMHU BE CMOXKETE UCII0Ib30BaTh €€ 0OBIYHBIM
o6pa3zomM.

Emé omuH HeOmoCTaTOK MHOOXOHa C IIpaBUJIaMM CBJ3aH C HEBO3MOXKHOCTBIO BBHIAATH OIIHUOKY, €CIIHU
mobGaBiisieMasi CTPOKa He MoAnagaeT HU IO OOHO U3 IIPaBUJI; B 3TOM CJIydae JaHHBIE IIPOCTO MIOIAamyT
B I'JIaBHYIO TaOiIuIy.

6. YOeguTech B TOM, 4UTO IapaMeTp KoHurypamuu constraint exclusion He BBHIKIIOYEH B
postgresgl.conf. B IPOTMBHOM cjiydae OOo4depHHMe TaOIUIIEI MOTYT CKAaHMPOBAThLCSA, KOTAa 3TO He
TpebyeTcs.

Kak yXe MOXKHO IIOHSITB, [JIS peaju3alliyd CJIOKHOUN mepapxuu Tabmuil MoxeT morpebdoBaThcst DDL-
KOII 3HAYUTEJIPHOTO 00BhEéMa. B maHHOM mpumepe HaM HOTpeOyeTCcs CO3gaBaTh MOYEPHIO TaOIHIly
KaX[Obll MecCsIl, TaK 4TO ObplI0 OB Pa3yMHO HamKWCaTb CKPHUNT, (GopMupyiomui tTpedyemMbii Kog DDL
aBTOMAaTUYECKH.

5.11.3.2. O6cny>xuBaHue Tabnuul, CEKULUOHMPOBAHHbIX Yepe3 HacJsieaoBaHue
YToO6H GHICTPO YOAIUTH CTAaphle AaHHBIE, IIPOCTO YOAIUTE CTABUIYIO HEHYKHOM HOYEPHIOI0 TaOIUIy:

DROP TABLE measurement_y2006m02;

YTOoOH yOamuTh QOYEPHIO TAOMHIY M3 MepapxXuy HacIedOBaHUs, HO COXPAHUTh K HeH AOCTYH KakK K
CaMOCTOATENLHOHU Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yrto6sI OGABUTH HOBYIO JOYEPHIO TAaOIUITy AJIsT HOBBEIX JAHHBIX, CO3TAWTe MyCTYIO0 HOYEPHIOK TabIuIly
TaK JKe, KaK [I0 9TOTO0 COo3aBajy HadaJibHbIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01"' )
) INHERITS (measurement);

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HaAIIOJIHUTh eé OAaHHBIMH OO JIO6aBJ'IeHI/I${ B M€PAPXUI0 TaGJ’[I/IH.
O9TO IIO3BOJIUT 3arpy3uTh, IIPOBEPUTL U IIPDHU HeOGXO,E[I/IMOCTI/I npeoGpasoBaTb OaHHBIE OO TOIO, KakK
3allPOCEI K TJIaBHOM Ta6J'II/II_[e CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"
—— BO3MOXHa [OOIIOJIIHHTENBbHAYd IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[I/I3a].[I/IefI CEeKIIMOHNPOBAaHUA Yepe3 HaClleJOBaHKWEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* CucremMa He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIM BCE OTPaHUYeHUs CHECK B3aUMHO
HCKIIoYaImuMu. IToaTomy 6e3omacHee OymeT HamucaTh ¥ OTJIAAUTD KOA It GopMUPOBaHUST
OoYepHUX TaOIUIl M CO3TaHUS U/UTU U3MEHEHUSI CBI3aHHBIX 00BEKTOB, UYeM [Ie/IaTh 9TO BPYYHYIO.

e HHOeKCH W BHEIIHHE KITIOYXW OTHOCSATCS K OIpPenesIEHHON Tabiulle, HO He K €€ nepapxun
HacJIeJOBaHUS, IO9TOMY C HUMU CBSI3aHBI IOTIOJITHUTEIILHEIE OTPAaHUYEHUS.

89



OmnpeneneHue JaHHBIX

» Tloka3aHHBIE 37IECH CXEMEI IOAPA3yMEBAIOT, YTO KJII0YEBOM CTOOEIl (U1K CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJIM MEHSIETCS He HaCTOJIbKO, YTOOBl CTPOKY HOTPe60BATIOCh IEPEHECTHU B
Opyryio cekuuio. Ecny ke MonbITaThCS BHIIOJIHUTE TAKOM OllepaTop UPDATE, IPOU30UAET omubKa
M3-3a HapYIIIeHUs OrpaHudYeHuss CHECK. Ec/iu BaM HyKHO 00paboTaTh ¥ TaKue CIIydau, BEl MOKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B IOYEPHUX TabJuilax, HO 3TO elé 0OoJIbIle
YCJIOKHUT yIIpaBJIeHNUe BCell KOHCTPYKIUEN.

* Ecmu BB BEIIIOJIHSIETE KOMaHObl VACUUM UIKU ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJIs KaXKaoM jmouepHel Tabnuisl B oTaebHoCcTH. KoMaHma

ANALYZE measurement;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* OmepaTopHl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpeOInpUHUMAaeTCs TOMbKO B ClIydae HapyIleHUH
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIEHWH, a He eT0 JOUYEePHUX OTHOIIEHUSX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL TOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHre KOpTekKel Py AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. YcTpaHeHue CeKuum

YcecmpaneHue cexyuti — 3T0 TpUEM OIITUMHU3AIUY 3aIIPOCOB, KOTOPLIN yCKOpPSAeT paboTy ¢ meKIapaTUBHO
CEeKIIMOHUPOBAHHBIMY TabnuilamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOJIYaHHUIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

Be3 ycTpaHeHUsT CeKIMI MOKa3aHHHIM 3alpoC HOXKeH OymeT MPOCKAaHWPOBAThH BCE CEKIUU TaOIHITHI
measurement. Korga ycTpaHeHHe CeKIIMHA BKIIOYEHO, IIIAHHPOBIIHK pPacCMaTpPHUBaeT oIpeneeHue
KaXkOoH CeKIIMH ¥ MOXKEeT 3aK/II0UYKUTh, YTO KaKyI0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIIOKEeHUI0 WHERE B 3amrpoce. Korga mIaHUpPOBITUK MOXKET
clenaTh TaKOM BBEIBOO, OH MCKIIOYAET (ycmpaHsiem) CEeKIIUIO 13 IIJlaHa 3alrpoca.

Hcnonblys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXKHO yBUIOETH
OT/INYMe IUIaHa, M3 KOTOpPOro OBIIM yCTPaHEHBI CEKOuW, OT IUIaHa 0e3 ycTpaHeHus. TUIUYHBIN
HEONTUMU3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTypanuu Tabauisl OyneT BEITISAAETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seq Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seq Scan on measurement_y2007ml1l (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml12 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEeKOTOpPHBIX MM BCEX CEKIMSAX MOXKET IIPUMEHSIThLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHas HOes IpHMepa B TOM, UTO [AJIS YOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHWPOBATh CTaphle CeKIuu. M Korma MHBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4aeM
3HAYUTENIbHO Goiee 3¢hGEeKTUBHEBIN MJIaH, JAIOIINN TOT XKe pe3yJsbTarT:
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SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXAHU3M YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDAaHUYEeHN, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4Yne MHIEKCOB. HOQTOMY omnmpeneiidaTb MHOEKCHL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaTh MHIOEKC MOJid onpenenéHHoﬁ CEeKIMH1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKInu (MeHBH_Iy'IO UJin GOHLHIYIO), II0 BalllUM IIPEOCTAaBJIEHUAM, GYJIYT CKaHUPOBATh 3aIIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOeKC 6YJIGT II0JI€3€H B IIEPBOM CJiIy4dae, HO Heé BO BTOPOM.

YCTpaHeHI/Ie CEeKIINH MOXKeT IIPOU3BOOUTECA HE€ TOJIBKO IIPU IIJIaHWPOBaHHWKM KOHKPETHOI'O 3aIlpocCa,
HO M B IIpOoIleCcCe €ro BEIIIOJIHEHU. Bnaronapﬂ 9TOMY MOXKET OBITH YCTpaHEeHO OoJbIle CeKITUH,
KOraoa yCJIOBHBEIE BBIPpAXKEHHUA COOEepP2KaT 3HAYEeHHs, HEN3BECTHBEIE BO BPEM IIJIaHUPOBAHUA, HAIIpDEMeEDP
IIapaMeTpPHI, onpeuenéHHHe orrepaTopoM PREPARE, 3HA4YeHHd, IIOJIydaeMble H3 II10a3allpPpOCOB, HIIH
IIapaMeTPU30BaHHEBEIE 3HA4Y€HHUd BO BHYTpeHHeﬂ CTOpPOHE CoemuHEeHHsd C BIIO2ZKEHHBIM IIUKJIOM.
YCTpaHeHI/Ie CEeKIIUH B IIpo1ecCe BHIIIOJTHEHNA 3aIlIpOCa BO3MOZKHO B CIIEeOYIOIIre MOMEHTEI BPDEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3aIpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTEIBAS
3HAYEHWs TIapaMeTPOB, U3BECTHLIE IIPYU ITIOATOTOBKE BHIIIOJIHEHUS 3anpoca. CeKuuy, yCTpaHEHHBIE
Ha 9TOM 9Talle, He OyIyT BUOHBI B BBIBOJIE EXPLAIN MM EXPLAIN ANALYZE. Mx ob6111ee KOJIM4ECTBO
MOZKHO OINPEefesIuTh 1o CBOMCTBY «Subplans Removed» B BEIBOme EXPLAIN.

e B mpoiiecce co6CTBEeHHO BHIIIOJIHEHMS MJIaHa 3ampoca. YCTpaHeHNe CeKIUi TakKXke MOXKeT
BBITIOJIHSITHCS HA 9TOM 9Talle€ U II03BOJISIET OTUILTPOBATh CEKILIMY, UCIIOJIb3YysI 3HAUEHU S, KOTOPhIe
CTAHOBSITCSI U3BECTHHI, KOTIa 3aIIPOC BBEIIOJIHSIETCSA (paKTUUeCKH. B 4aCTHOCTH 3TO MOTYT OBITH
3Ha4YeHHUs U3 II0A3allPOCOB U 3HAYEHUS ITapaMeTPOB BPpEMEHHU BHITIOJTHEHUSI, HAaIlpuMep 13
rmapaMeTPHU30BaHHBLIX COeIUHEHUN C BJIOKEHHBIMU IIUKJIaMHU. Tak Kak 3HaueHUs TapaMeTpPOB
MOTYT MEHSIThCSI MHOTOKPATHO IIPY BHITIOJTHEHWH 3allpoca, yCTPaHeHue CEKIIUY BLITIOTHSIETCS
IpY U3MEeHEeHUH I000T0 U3 MapaMeTpPOB, aHATU3UPYEeMBIX MeXaHU3MOM yCTpaHeHus1. YTOOk
OIIpenesnuTh, OBIJIN JTU CEeKIIUHM YCTPaHeHbl Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEeIbHO U3Y4YUTh
CBOMCTBO loops B BEIBOJE EXPLAIN ANALYZE. [logmnaHbl, COOTBETCTBYIOIINE PAa3HLIM CEKIUSM,
MOTYT UMETH Pa3Hble 3Ha4YeHHUs, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO pa3 OHU yCTPaHSJINCh BO BpeMS
BEIIOTHEHUSI. HeKOTOphIE U3 HUX MOTYT JaXke UMeTh 3HaUeHUE (never executed) (HUKOTOa He
BHIIOJTHSIIUCH), ECITH OHM YCTPaHSINCH BCerja.

YcTpaHeHUe CEeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIIEee BpeMs yCTpaHeHUe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PACIIPOCTPaHSAETCS TOJILKO Ha
V3JIBL TUIIA Append U MergeAppend. 171 y3710B Tua ModifyTable nOoOgepKKa YCTPaHEHUSI CEeKIUHI
TOKa He peaJin30BaHa, HO BIIOJIHE BO3MOXKHO, YTO OHA IOSIBUTCS B OymyIux Bepcusix Postgres Pro.

5.11.5. CeKumoHMpoBaHUue U UCKJIIOYEHMUE MO OrpaHUvYeHuIo

HckaoueHue no 02pdHUYeHUr0 — TOPUEM OITHMH3AIIUM 3alpPOCOB, IOJOOHBIM yCTPAaHEHUIO CEKITHUM.
IIpexkpae Bcero OH MPUMEHSETCS, KOTOa CEKIIMOHMPOBaHKE OCYIIIECTBIISIETCS C UCIIOJIb30BAaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBITh IIOJIe3€H W [Jjis OPYTUX Ienel, BKIYas OeKjlapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HUckiroueHue 110 OIrPAaHNYEHUIO pa60TaeT BO MHOI'OM TaK XK€, KdK U YyCTpaHEHHue CEeKIIU#; OTIUYHEe
COCTOMT B TOM, UYTO OHO HCIIOJIB3yEeT OrpaHU4YeHud CHECK BCeX Ta6J'II/II_I (HOSTOMY OHO TaK U HaBBIBaeTCH),
TOrga KakK OJid YCTpaHeHud CEeKIUU HCIIOJIB3YIOTCA I'PAaHUIBI CEKIHK, KOTOPBIE CYIIECTBYIOT TOJIBKO B
ClIy4ae OEeKJIapPpaTUBHOI'O CEKIHMOHUPOBAHUIA. Emée ogHo pa3nundyue COCTOUT B TOM, YTO HMCKIIIOYEHHE IIO0
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OTPAaHMYEHUIO IPUMEHSETCS TOJIBKO BO BPEMSI IIJIAHUPOBAHUS; BO BPEMS BBHIIOJTHEHUS CEKLIWHU U3 IJIaHa
yOansaThCS He OYOyT.

To, 4TO UCKIIOYEHHE II0 OTrPaHHUYEHHUIO UCIIOJIb3YEeT OrpaHu4YeHud CHECK (BCJ'[GJICTBI/IG qyero OHo pa60TaeT
MeOJIeHHee YCTPaHEeHUuA CeKHPII;'I), HHOTOa MOZKET OBITH U IIpenuMyIIeCcTBOM. Ol"paHI/I‘-IeHI/IH MOTYyT OBITH
ommpenesieHbl Oaxe O OEeKJIaPAaTHBHO CEKIHNOHWMPOBAHHBIX Ta6J'II/I].[, B NOOIIOJTHEHHWE K BHYTPEHHUM
T'PaHULIaM CEeKIIUM, U TOrga MCKIIIOUEHHE I10 OIrPAHUYEHHUIO CMOZXKET OOIIOJIHUTEJIBHO Y6paTB HEeKOTODPkIE
CEeKILIMU U3 IIJIaHa 3al1pocCa.

ITo ymonmuaHuio mapaMeTp constraint exclusion uMeeTr 3HaYeHUe He on U He off, @ IPOMEXKYTOYHOE
(m pekomMeHOyeMoe) 3HAYEHWE partition, MPH KOTOPOM OTOT MPHEM OyOeT MPUMEHSTHCS TOIBKO
K 3ampocaM, TOe OPemoJIOKUTEeIbHO OymyT 3amelCTBOBaHBI TalOJHIB], CEKIMOHWUPOBAHHEIE C
HWCIIOIb30BaHUEM HaclIemoBaHUsI. 3HAUEeHNE on 00sI3BEIBAET IUTAaHUPOBIIHUK ITPOCMAaTPUBATL OTPAHUYEHU ST
CHECK BO BCEX 3aIlpocax, Jaxke B CaMbIX ITPOCTHIX, I'fIe BBIUTPHIII OT HUCKIIOYEHUS 10 OTPAHUYEHUIO
MaJIOBEPOSITEH.

HpI/IMeHHH HWCKJIIIOYEHMS II0 OTPaHUYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH ClIedylouiee:

e HWCKIIO4eHuUe 110 OI'PaHUYEHUIO ITIPDUMEHSAETCS TOJIBKO IIPU IIJIAHUPOBAHWM 3allPpOCa, B OTJIMYUE OT
YCTPpaHEeHUusA CEeKITUH, KOTOpPO€ MOZXKET OCYIIECTBIIATLECA U IIPU BHIIIOJTHEHWHM 3allPpOCa.

* MHckmroueHure 0 OrpaHUYeHu0 paboTaeT TOJIBPKO KOTa IIPeqioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QyHKIMEN TepeMeHHOoN
OPUPOMOHI, TAKOM KaK CURRENT_TIMESTAMP, HENb3S ONTUMU3UPOBATh, TaK KakK MJIAHUPOBIIIUK HE
3HaeT, B KaKyl0 JOUYEPHIO TabIuIly monaféT 3HadeHre GYHKIIMKU BO BPEMS BHIIOJTHEHMS.

e OrpaHWYEHUS CEKUWU MOJIKHEBI ObITh TPOCTHIMY, MHAYE TJIAHUPOBILIUK HE CMOXKET BEHIUNCIIUTD,
KaKue JodYepHue TabJIuIlE He HyKHO 00pabaTriBaTh. [IJId CEKIITMOHUPOBAHUS IO CITMCKAM
WCIIOTb3YUTE MPOCTHIE YCIIOBUS Ha PAaBEHCTBA, a AJIsI CEKIIMOHUPOBAHUS MO OUana3oHaM —
MTPOCTHIE MPOBEPKY AMATIa30HOB, TOOOOHEIE MOKA3aHHBIM B IpUMepax. PEKOMeHAyeTCsT cO3aBaTh
OTPaHUYEHUS CEeKLWH, COmepKalllue TOTbKO TaKWe CPAaBHEHUS CEKIIMOHUPYIOIIUX CTOJIOIOB
C KOHCTAHTaMH, B KOTOPHIX UCIOJIb3YIOTCSI OTIEPATOPH], MOAAePKUBalomue B-nepesnsi. T
00BSICHSIETCS TEM, YTO B KJTI0Ye pPa3bUeHus OOMYyCKAITCS TOMbKO TAKHUE CTOJIOIEI, KOTOPHIE MOTYT
OBITH TPOWHIEKCUPOBAHH B B-mepege.

e [Ilpu aHanM3e OIS UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIeAYIOTCS BCe OTPAaHUYEHHS BCeX MOUYEPHUX
TaOIUIl, OTHOCSIITUXCS K TJIaBHOM, TaK YTO IPH OONBIIOM MX KOJIMYECTBE BPeMs IIJIaHUPOBAHUA
3alIPOCOB MOKET 3HAYUTEJIPHO YBEIMUYUTHCSI. [I09TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuu, OymeT paboTaThk XOPOIIIO, IT0KA KOJTMYECTBO MOYEPHUX TaOJIHUIl He
IIPEBHIIIIaeT IPUMEPHO CTa; HE NHITANTEeCh IIPUMEHSTD €T0 C THICTYaMU JOUYEePHUX TaOIHII.

5.11.6. PekoMeHpauum nNo geKsiapaTUBHOMY CEKLMOHUPOBAHUIO

K CEeKIIMOHNPOBAHUIO Ta6HI/IHbI ciaenyeT MOoOAXOOUTh IIPOOYMAHHO, TaK KdK HEyIa4YHO€ pPEellIeHrue MO2XKET
OTPHULIAQTEJIbHO IIOBIIUATE HA CKOPOCTD IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIlIPOCOB.

OgHUM M3 caMBIX BaXKHEBEIX (DaKTOPOB SBJISIETCS BBIOOD CTONOIA MM CTONIOIIOB, IO KOTOPHEIM OymyT
CEeKIIMOHMPOBATLCA Ballll HOaHHBIE. JacTO ONTUMANbHEIM OymeT CEeKIMOHMpOBaHUE II0 CTOJIOLY WUIU
Habopy CTONOLOB, KOTOPHIE MPaKTHUUECKH BCerfga IPHUCYTCTBYIOT B IIPEAJIOKEHUM WHERE B 3alpocax,
obpallalomuxcsl K CeKIMOHUpyeMou Tabnune. IIpeanoxkeHus WHERE, COBMECTHUMBIE C OTPaHUYEHUSIMU
TPaHUI] CEKLIUH, MOTYT IIPUMEHATHCS IJIsT YCTPaHEHUsI HEeHYXKHBIX OIS BHIIIOJIHEHHUS 3alpoca CeKIUu.
OpHaKO HanWyue OrpaHUYeHuN PRIMARY KEY MJIM UNIQUE MOXKeT IIOATOJIKHYTH K BHIOODY M HOPYTUX
CTONOIIOB B KadeCTBe CEeKIUOHUpyIomuX. Takke NpH IJIaHUPOBAHUU CEKIMOHUPOBAHUS Clenyer
nmpogyMaTth, KakK OyOyT ymansaThbcs OaHHBIe. CeKIHMI0 IIeIMKOM MOXKHO OTCOEIVHUTH O04YeHb OBICTPO,
IIO3TOMY MOXKET UMeTh CMBICII pa3paboTaTb CTpaTerui0 CeKIMOHUPOBAHUS TaK, YTOOHBI MacCOBO
yIassieMble JaHHBIE OKa3bIBalIUCh B OOHOU CEKINH.

Takxke BaXXKHO MPABUIBHO BHIOPATh YHCIIO CEKIIWH, Ha KOTOpPHIe OymeT pa3buBaThbCcs Tabmuua. Ecinu mux
OymeT HemOoCTAaTOYHO MHOT'O, HHOEKCH OCTAaHyTCS OOJBIINMH, He YIYYIIUTCSA W JIOKAIbHOCTh MaHHEIX,
BCJIE[ICTBHE Yero IIPOIeHT IIOIMamaHHi B KeIll OKaxKeTCd HU3KUM. OOHAKO W IIPH CIIHIIKOM OOJILIITIOM
KOJINYECTBE CEKITHH BO3MOXKHEI IIP0061eMbl. C OONBIIMM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
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IJTAaHUPOBAHUS U IOTpeOJIeHre TaMsITH KaK IIPH IIJIaHUPOBAHWH, TaK U IIPHU BEIIIOJTHEHUU 3aIlIPOCOB, 0 YEM
pacckas3biBaeTcsl majiee. Beibupas CTpaTeruio CEeKIIMOHMPOBAHUS TaOIUIIE, TaKXKe BaKHO YYHUTHIBATH,
Kakue M3MEeHEeHUs MOTYT IIPOM30UTH B Oymymem. Hampumep eciu BBl PELINTe CO3[aBaTh OTHEeIbHEIE
CeKIIMH OIS KaXKOOTO KJIMeHTa, M B HaHHBIM MOMEHT y BaC BCEro HECKOIbKO OOJIBIINX KIHEHTOB,
mogyMaiTe, 4TO OymeT, eciiu Yepe3 HeCKOJIBKO JIeT Y Bac OyIeT MHOTO MeJIKHX KIIMeHTOB. B aToM ciiydae
MOZKeT OBITH JTy4llle ITPOM3BECTH CEKIIMOHWPOBaHHE IT0 Xemry (HASH) ¥ BHIOPaATh pa3yMHOE KOIUYECTBO
CEKIIUH, HO He CO3[aBaTh CEKITUY 110 CIIMCKY (LIST) B HafleXKe, YTO KOJIMUECTBO KJINEHTOB HE YBEJIMUUTCS
IO TAKOM CTEIEeHU, YTO CEeKIIMOHNPOBAHNE HJAaHHBLIX OKAXKEeTCS HEeIIPaKTUYHBIM.

BroXXeHHOe CEeKIIMOHUPOBAHWE II03BOJISET [OMOIHUTEIbHO pPAa3[eluTh Te CEeKIHWH, KOTOpHe
MIPEMOIOKUTEIFHO OKaXyTCsI 60Iblile pyTrux. Takke MOXKHO UCIIOIb30BaTh pa30ueHne 10 quana3oHam
C KJIIOYOM, COCTOSIIIINM U3 HECKOJIPKUX CTOJI0I0B. Ho mpu 71:060M M3 IIOAXO0I0B JIETKO MOXKET IOJIYUYUTHCS
CJIMIIIKOM MHOTO CEKIIHi, TaK YTO PEKOMEH/IYeTCS UCII0Ib30BaTh UX OCMOTPUTEIBHO.

BaxXHO YYHTHIBAaTh M3ITEPKKU CEKIIMOHWPOBAHUS, KOTOPLIE OTPAxkKaloTCAd Ha IUIAaHUPOBAHUU WU
BBITIOJTHEHWH 3alpocoB. [IIaHHUPOBIIMK 3alpPOCOB OOBIYHO [HOBOJILHO HEIIJIOXO CHPAaBJIseTCS C
HepapxXusMiU, BKIIOYAOIIUMU 00 HECKOIBKUX THICSY CEKITHH, €CJIH IIPH BHITTOTHEeHUH TUITHYHBIX 3alIPOCOB
eMy ymaéTcs yCTPaHMTh IIOUTH Bce cekimu. OgHaAKO KOorga IIOCJie YCTpPaHEeHWs OCTaéTcs OObIIoe
KOJIMYEeCTBO CEKIIWI, BO3pacTaeT ¥ BpeMs IJIaHUPOBAaHUS 3aIllPOCOB, B 00BEM IOTPeOIsTeMoii maMsaTu. B
HauOOJIbINel CTeIeH! 3TO KacaeTcsI KOMaHd UPDATE M DELETE. Hamuuwe O0JILIIOT0 KOJTHYEeCTBa CEKITNH
HeXeJlaTeNnbHO elll€ U IIOTOMY, YTO HOoTpebiieHre NaMsITH CEPBEPOM MOXKET 3HaYUTEIILHO BO3PACTaTh CO
BpeMeHeM, 0COOeHHO KOI'la MHOXKECTBO CeaHCOB 00paIamTCsa KO MHOXKECTBY CEKIIUN. ITO 0ObICHSIETCSI
TEeM, YTO B JIOKQJIPHYIO ITaMSTh KaXKOOr'0 CeaHCa, KOTOPBIHA oOpalaeTcs K CEKIIUSIM, HOJIKHBEI OBITh
3arpyzKeHbl MeTagaHHbIE BCEX 3TUX CEKIIUH.

C Harpyskom, mpucyiied nHGOPMAIUOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3HaBaTb OOJIbIIe
cekuui, 4yeM c Harpy3koi OLTP. Kak npaBuio, B HHGOPMAaLMOHHBIX XpaHUJIHIIaX BpeMs IIJIaHUPOBaAHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 60bIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1I000M THUIEe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEHUS Ha PaHHE! CTaguu peanu3aliuy,
TaK KakK IIpolecc mnepepa3dueHus Tabmui OONBIIOro O00BEMa MOXKET O0Ka3aThCs YPEe3BHEIYANWHO
OJITUTENbHBIM. [IJ151 ONTUMU3AlMK CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIBLHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KOeM ciiydae HeJlb3s IIojlaraTh, YTO 4eM OOJIbIlle CEeKIIUH,
TEeM JIy4llle, PaBHO KaK U HaoOOPOT.

5.12. CTOpOHHME AaHHbIe

Postgres Pro wactuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0palaTbCs K TaHHBIM,
HaXOMSAIINMCST CHApPYyKHU, UCITOIb3ys 00bIYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OAaHHBIX — 3TO 61/I6J'II/IOTeKa, B3&HMOH€I:ICTBYIOIJ.I&H C BHEIIHUM HCTOYHMKOM HOAHHBIX W CKPHBIBAIOIIIad
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
TPEefOCTaBIISIIOTCS B BUE MOAYJIEH contrib ; cMm. [Ipunoxenue F. TakXkKe BBH MOXKETe HAaWTHU OPYTHeE
00EPTKM, BHIITYCKAEeMbEIE KaK [IOTOTHUTEIIFHEIE TTPOAYKTHL. EC/iu HM OHaA U3 CYILIECTBYIOINX 00EPTOK Bac
He YCTpawBaeT, BHI MOXKETE HAMMCaTh CBOIO COOCTBEHHYIO (cM. ['maBy 52).

Yto6bl 0OpPaATHUTLCA K CTOPOHHMM [OAaHHBIM, BHI HOJIZKHEI CO3OaTh OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauWBaeTCs IMOOKII0UEeHUE K BHEIIHEMY MCTOYHUKY OAaHHBIX, OIPENessiOTCS IapaMeTpPhl
COOTBETCTBYIOIIEeH OOEPTKM CTOPOHHUX MAHHHIX. 3aTeM BBl HOJIZKHBEI CO3HAaTh OOHY HJIM HECKOJBKO
CMOPOHHUX Mabuy,, oIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHHE TaOIHUIIEI MOXKHO
KCIIOJIb30BaTh B 3allpocax TakK e, KakK U OOLIYHLIe, HO MX HaHHBIE HEe XPaHSITCS Ha cepBepe Postgres
Pro. Ilpu KaxmoM 3ampoce Postgres Pro obOpaiitaeTcss K 00EpTKe CTOPOHHUX HAHHEIX, KOTOpasi, B CBOIO
ouepeqns, MMOJIydyaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UIU HNepenaeT ux eMy (B ciaydae komaHn INSERT
unu UPDATE).

IIpu obpameHWM K BHEIIHWM [OaHHBEIM YOAJTEHHBIM MCTOYHUK MOIKEeT noTpeboBaTh ayTeHTHu(UKanmu
knueHTa. COOTBETCTBYIOINNE YYETHHIE OaHHBIE MOXKHO IIPENOCTaBUTL C IIOMOIILI0 COnocmasaeHull
nosiv3osameJell, IO3BOIAIOIINX ONIPENENINTh B YaCTHOCTH UM€EHa U IIapoJId, B 3aBUCUMOCTH OT TEKyIIen
ponu nonb3oBaTens Postgres Pro.
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OononuuTenbHyo nHPopMaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabmuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSIMOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CYIIeCTBOBaTh. [IoMUMO HUX
BBl MOJKETE CO3[aBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAHHBIE CHAEJIATh yIPABIEHUE
maHHbBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKMOAIOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

* TlpepncraBneHusd

e OYHKIUH, IPOLIEOYPHI ¥ OIIePaTOPLI
e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u IpaBuia Iepe3annucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korpa BBI co311aéTe CJIOKHBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINEe MHO2KECTBO TaﬁHI/IH C BHEIIIHNMH
KJIIOYaMi, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaﬁJ'II/II_Ia C OrpaHHMYE€HHuEM BHEIIHEro KJII04Ya 3aBHCHUT OT T8.6J'II/II_U:>I, Ha
KOTOPYIO OHaA CCBIJIa€TCH.

IIns coxpaHeHusl 1eJTOCTHOCTU CTPYKTYPHI Bcel 06a3bl maHHBIX, Postgres Pro He IO3BOJISIET yOANSTh
O0BEKTH, OT KOTOPBHIX 3aBUCAT Opyrue. Hampumep, HOomeiTKa yaanuTh Tabnuny products (Mbl
paccmaTtpuBanu eé B Ilompa3merne 5.4.5), oT KOTOPO# 3aBucuUT Tabnuila orders, IPUBEOET K OIIMOKe
TIPUMEPHO TAaKOTO COOEePIKAHUS:

DROP TABLE products;

OUMBKA: ypoanuTb o6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwvekxTa "Tabnuua products"

IIOIOICKA3KA: IOng ymaneHusds 3aBUCHUMBIX OOBEKTOB HCHOONb3yHTe DROP ... CASCADE.

CoobiieHne o6 omubKe OaéT MOJIEe3HYI0 IIOACKA3Ky: eClIU Bhl He XOTUTEe 3aHMMAaThCs JIMKBUOAIUEN
3aBUCHMOCTEM 10 OTAEILHOCTH, MOXKHO BBIIIOJTHUT:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE OﬁLeKTBI, a TaKXe 06'BeKTI>I, 3aBUcCdIIMe 0T HUX, 6y,‘l],'y'T yoalleHbl PEKYPCHBHO. B
9TOM city4dae Tabnuila orders ocTaHeTcCsi, a yHajieHo OyOeT TOJIbKO €€ OorpaHUYeHHe BHEIIHEero KJroda.
YoaneHue He pacOpPOCTPAHUTCS Ha OPyrue OOBEKTHI, TaK KaK HU OOUH OOBEKT HEe 3aBHUCHUT OT ITOTO
OrpPaHUYEHUA. (ECJ‘II/I BEI XOTHUTE IIPOBEPHUTH, YTO HpOI/I30ﬁJZ[éT IIPHU BBIIIOTHEHUU DROP ... CASCADE,
3amycTuTe DROP 6e3 CASCADE M IMpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCe KOMaHOLI DROP B Postgres Pro IIoOOepXKUBAIOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00beKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBEOEHUE I10 YMOJIYaHHUIO, KOTrga 00BEKT MOXKHO YOAJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUC/AT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupgapt SQL TpeOyeT ABHOro yKa3aHUA RESTRICT UM CASCADE B KoMmaHAe DROP. Ho 3To
TpeboBaHUe Ha CaMOM [eJjie He BHIIONHSAEeTCS HU B omHo¥l CYBII, mpu 9TOM OOHU CHUCTEMEI 110
YMOJYaHUIO TOApa3yMeBaloT RESTRICT, @ Apyrue — CASCADE.
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Ecnu B KoMaHIe DROP IEPEYUCTSIOTCS HECKOJIBKO 00BEeKTOB, CASCADE TpebyeTcsl yKas3hIBaTh, TOJIBKO
KOTrZa eCTh 3aBUCHMOCTHU BHe 3afJjaHHOU rpynnksl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaIUu4YuU BHEITHEeTO KJII04Ua, CChIIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3klBaTb CASCADE, YTOOBI OHa
BBHIIIOJIHUTIACH YCIIEIIHO.

g momnb3oBaTeNnbCKUx GyHKIMUE Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBsI3aHHBIE C BHEIIHE
BUOUMEIMU CBOUMCTBaMU (GYHKUIMU, TAKUMM KaK TUIIB apTyMeHTOB U pe3yJbTaTa, HO He 3aBUCUMOCTH,
KOTOPBIE MOTYT OBIThH BEISIBJIEHEI TOJIBKO ITPY aHANIM3e Tejla QyHKIUU. B KadecTBe IprMepa PacCMOTPHUTE
CIIeOylIuy CeHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'"SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Ommucanme ¢yHKOME s3biKa SQL MoxkHO HaWTu B Pasmene 35.5.) Postgres Pro OymeT moHWMAaTh, YTO
GyHKIMSA get_color_note 3aBUCHUT OT THUNA rainbow: HIPU yHaJleHUW Tuia OyoeT NPUHYOUTEIBLHO
ynaneHa GyHKIUSA, TaK KakK TUTI €€ apryMeHTa oKa3biBaeTcst HeonpeneneHHesiM. Ho Postgres Pro He 6yneT
YYUTHIBATh 3aBUCUMOCTD get_color_note OT TabGNHUIIBI my_colors ¥ He YOANUT GYHKIUIO IPU yoaJIeHUN
tabnuusl. Ho y 3TOro momxopma eCTh He TONBKO MHUHYC, HO M IINTIOC. B ciyyae OTCYTCTBUSI TaOIUIIBI
9Ta QYHKIIUS OoCcTaHeTCcs pabouell B HEKOTOPOM CMBICIIE: XOTSI IPU IONBITKE BHIIOIHUTL €€ BO3HUKHET
ommbKa, HO IIPU CO3[TaHUM HOBOM TaOJIMIILI C TEM XKe UMeHeM (YHKIIUS CHOBa OymeT paboTaTs.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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Mopudukaius TaHHBIX

RETURNING *;

Ecnmu mgnsa umeneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 36), B RETURNING BHIOAIOTCS OAaHHBIE M3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

«[IpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TabJIHITEL, Pa3menéHHbIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOMUYHOM CCBHIIKOM MOKET OBITh MMS TaOIUILI (BO3MOXKHO, C UMEHEM CXEeMbI), IIPOU3BOIHAS
Tabnuila, HaAllpUMeEp IIOA3alpoC, COeOWHEHWe TabIIuI] WM CI0XKHAas KOMOWHAIIMS 3THUX BapUaHTOB.
Ecnu B mpemioxXeHnu FROM MIEPEYUCIITIOTCS HECKOIBKO CCBHIIIOK, [/ HUX IMIPUMEHSEeTCS ITepeKpPECTHOoe
coemuHeHue (TO eCTh AEKapTOBO MPOM3BEeNeHUE UX CTPOK; CM. HuXKe). CIIMCOK FROM mpeoOpa3yeTcs B
MTPOMEKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOpas MOXKeT IPOUTH uyepe3 mpeodpa3oBaHUsI WHERE, GROUP
BY ¥ HAVING, ¥ B UTOT€ OIPENENIUT Pe3yabTaT TaOIMYHOTO BEIPAXKEHUS.

Korma B TaGnu4HOM CCHUIKE YyKa3blBAeTCs TaOmMWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacCJIeOqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOIBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POOUTENIECKOM TaOIWIILI, TIepen €€ MMEHEM HYXKHO
mo6aBUTh KJII0YEBOE CIOBO ONLY. YUTHTE, YTO IIPH 3TOM OYIOYT IIOIyYEeHHl TOJIBKO CTONOIBI YKa3aHHOM
TaOIUITBI — OOHOJTHUTEJIPHEIE CTOIOLEI JOYEPHUX TAaOIUI] He ITOHagyT B Pe3yJIbTart.

Ecnu Xxe BH He 1106aBn${eTe ONLY 1mepen HMMeHeM Ta6J'II/II_H>I, BBl MOZXKeTe [OO0IIucaTh IIOoCile Hero *,
TeéM CaMBbIM YKa3aB, 9TO OOJI2KHEI O6pa6aTbIBaTBCH U BCe OO4YEepHue Ta6J'II/II_II>I. HpaKTI/I‘{eCKI/IX IIPUYUH
HMCIIONb30BAaTh 3TOT CUHTAKCHUC OOJILIIIE HEeT, TaK KakK IIOMCK B IO49YEPHUX Ta6nnuax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpmHAKO 3Ta 3aIllCh IIoOOep2XKMUBAETCA OJIA COBMECTHMOCTHU CO CTAPBEIMU BEPCUAMMU.

7.2.1.1. CoeanHéHHble Tabnuubl

CoemuHéHHas Tabinuila — 9TO Tabiulla, IMOJIy4YeHHAas U3 OBYX OPYTUX (peasbHBIX HJIH IIPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU I KOHKPETHOTOo Tuna. OOl CHHTAKCHUC OTTMCAHUST
COEIUHEHHON TAOJIUIIH:

T1 rTun_coenguHeHHd T2 [ yCrnoBHE COEOHHEHHI |

CoenvHeHMs JII00BIX TUIIOB MOT'YT BKJIaBIBAIOTCS APYT B APYTra UK O0BbEOUHATHLCSA: U T1, U T2 MOTYT OBITh
pe3yibTaTamMu CoequHeHus. [ OMHO3HAYHOTO OTIPEeNesIEeHNS TTOPSIKa COeqUHEHNN MTPEeNI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKH OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAIOTCS ClIeBa
HaIIpago.

THUNbLI COETUHEeHUH
ITepekpécTHOE coeqguHEHIEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIily 0O0pa3yioT BCe BO3MOXKHBIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BefeHue), a Habop eé cToybIoB 0ObeguHseT B cebe CTONOLE! T1 CO CIEOVIOIIMMM 3a HUMU
cronbuamu T2. Ecnu Tabnulikl comepzkaT N # M CTpPOK, coequHEHHas Tabmuila OymeT comepzkaTb N
*M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;
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2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.18) BeI3bIBanach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEI CTONOIOB HE yKa3aHBI, TO AT (QYHKIIMHM, BO3BpAIaioiieid 0a30BEIM TUIM HaHHBIX,
uMeHeM cTonbua OymeT uMs GyHKIuUH. a9 GYHKIHE, BO3BpPAIIAOIIMX COCTABHOW THII, WMEHA
PE3YIIBTUPYIOMINX CTONIOIIOB OMPEesiiOTCS MHOUBUAYATbHEIMU aTpUOyTaMy THUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabOpHI CTONOIIOB TPU PA3HBIX BApMAHTAX BEI30BA. DTO MOXKHO CEIaTh, 00bIBUB QYHKIIUIO, HE UMEIOIIYIO
BBIXOOHBIX TapaMeTpoB (OUT) M BO3BpPALIAOIIYIO0 IICEBOOTHUIl record. HMcmomb3ys Takyo (QyHKLOUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxXke n00aBUTh B IIPEONIOKEHUNU FROM; MMeHa B OIIPeleNeHUIX CTOJIOIIOB ciyzKaT mceBmoHuMamu. C
ROWS FROM () CHHUCOK onpenelleHHdI CTOnOILOB MOHGK)nO6aBHTb K Kamﬂoﬁ ¢yHKHHH OTneHBHO,HHGO
B Ccily4ae C OgHOU (yHKIMEN um 6e3 mpemoKeHusT WITH ORDINALITY, CIHMCOK onpenereHHs_CTON6LOB
MOKHO 3aIicaTh BMECTO COMCKA C IICEeBOOHMMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioliasi THUII record, TaK KaK OH IIOAOUAET OJIA 3ampoca jwpboro tuma. B atom ciydae
bakTuueckuit Habop cTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIEM €€ 3aIrpoce, YTOOHI
aHaIM3aToP 3allpoca 3HaJl, HallpuMep, KakK 1rpeodpa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HCIOJIBb3yeTCsI HEIOCPEOCTBEHHO. ITpeHHOXKeHHe ORDER BY yIopsaao4YHBaeT
3HaA4YeHUus I1epBOTro CTOJ'[6]_Ia KaK IIeJIOYUCJIEHHEIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMu B MPeOJIOKEHUH FROM MOZKHO I0OaBUTh KITIOUEBOE CJIOBO LATERAL. DTO IIO3BOJIUT
CCHIJIAaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOINIUX 3JIEMEHTOB CIHCKa FROM. (be3 LATERAL KaXKObIH
TIO3alIPOC BHIIOHAETCS HE3aBUCUMO U II0O3TOMY HEe MOXKeT 00pallaThbCs K APYTUM 3JIeMeHTaM FROM.)

Ilepen TaGMUYHLIME (QYHKIUAMHM B IPEIJIOKEHHM FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO IS HHX
3TO KJII0YEeBOEe CJIOBO HeoOs3aTesbHO; B apryMeHTax (QYHKIHN B TI000M CiIydae MOXKHO O0palaThbCs K
cTosnbIaM B MPEOBIAYIINX JIeMeHTax FROM.
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OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma simeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIllPOC BHIIOJHSIETCS CIeOyIomuM o0pa3oM: CHavaia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIKUX IIeJIeBLIe CTOJIOIIE, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLLIH
BBIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPSAETCS IJIs BCEeX CTPOK MCXOOHBIX TaOIIuII.

LATERAL MOZKHO HCIIOJIbB30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3J16CB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT 2XKe peSYJ'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM nu HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[TpuMeHsITb LATERAL HMeeT CMEICI B OCHOBHOM, KOTOa [OJIS BBIYMCIIEHHS COEIUHSIEMBIX CTPOK
HeoOxoOmMoO 0OpaTUThCS K cTonOumaM mpyrux Tabmuil. B wyacTHOCTH, 3TO IIOJIE3HO, KOT[a HYKHO
nepenmath 3HaYeHWe (QYHKIIMK, BO3Bpallaiollell Habop HaHHEIX. HampuMep, ecliu IPemloloXKUTh, YTO
vertices (polygon) BO3BpaIaeT Habop BepIINH MHOTOYTOJIbHUKA, OJTM3KKHEe BePIITHHE MHOTOYTOJIbHUKOB
u3 TabIuIEl polygons MOXKHO IIOJIYYUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPHMeEpPe KITI0UYeBoe
CJI0BO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

Oco0eHHO IIOJe3HO OLIBAET MCIOIL30BAaTh LEFT JOIN C IIOO3alpoOCOM LATERAL, YTOOBI MCXOMHEBIE
CTPOKH OKa3HBIBAJIUCh B PE3yJIbTaTe, JazKe eCJIX I10a3allpoC LATERAL He BO3BpalllaeT CTPOK. HaanMep,
eciia be'HKI_II/IH get_product_names () BbIJIaéT Ha3BaHUA IIPOOYKTOB, BEIIIYIITEHHBIX OHpeJIeJIéHHbIM
IIpou3BOOuUTEJIEM, HO O IIPOOYKIIMKY HEKOTOPHEIX HpOI/I3BOJII/ITeJ'Iefl I/IH(bOpMaI_II/II/I HeT, MBI MOXKeM HafITH,
KaKUX MMEHHO, TIPDUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

7.2.2. NMpepno>xeHne WHERE
«Hpennomem&e WHERE>» 3allMCBIBA€TCsA Tak:
WHERE ycrnoBHe orpaHHUYeHHd

TTe ycinosue_orpasndyenns — JII000e BeIpazxkeHue 3HaveHus (cM. Pasmern 4.2), Beigatolee pe3yibTaT THIA
boolean.

ITocrne 06paboTKM OpemIokKeHusT FROM KaXKgasi CTPOKA IOIyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BRIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
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OrpaHUYEHUS, KaK IIPABUIO, 3aHelCTBYeTCSI MHHHUMYM OOWH CTOJGell u3 TAaOIHIlLl, MONy4YeHHOH Ha
BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpuMmeyanue

YcnoBue gns BHYTPEHHETr0 COeOUHEHMWA MOXKHO 3allMCaTh KaK B IIPenjIOKeHHWUW WHERE, TaK U B
ImpenjoXXeHuu JOIN. HaHpHMep, 3TO BBIDAXKEHUE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyca U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPEeOIoXKeHUs
FROM, BO3MOXKHO, He JIYUIINU C TOUKU 3peHus1 CoBMeCcTuMOCTH ¢ oppyrumMu CYB]I, X0Ts OH U oniucal
B ctaHgapTe SQL. Ho gns BHEIIHUX COeOVHEHUU OPYTUX BAPUAHTOB HET: UX MOXKHO 3alUCHIBaTh
TOJIBKO BO FROM. [IpennoxkeHus ON U USING BO BHEUIHUX COEIMHEHMSIX He PaBHO3HAYHBI YCIIOBUIO
WHERE, TaK KaK OHU MOTYT H00aBJIATh CTPOKM ([JIs BXOOHBEIX CTPOK 6€3 COOTBETCTBHUS), a TaKkKe
yOansaTh UX U3 KOHEYHOT0 pe3yJibTarTa.

HeckonbKO IpHMEpPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c¢3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHUe TaOIUIIHI, HOpO}KJIéHHOﬁ B MMPEenjIoXKeHUuUn FROM. CTpOKI/I, KOTOpPEBEIE HE COOTBETCTBYIOT
YCJIOBHIO WHERE, MCKIIIOYAIOTCsSA U3 fdt. O6paTI/ITe BHHMaHHE, KaK B Ka4deCTBe BBIpa}KeHI/IfI 3Ha4YeHus
HCIIOJIB3YIOTCA CKaJIApPHEIE IIOO3aIIPOCEHI. Kaxk u mio6bie Opyrue 3alipocCel, I1oa3alIpoChkl MOT'YT COAepP2KaThb
CIIOXKHBIE TAOTUYHBIE BEIPpa2KEeHU . 3aMeThTe TaKXKe, 94TO fdt HCIIOJIB3YETCH B IIOA3aIIpocax. IHomonHeHUEe
UMEeHHU cl1 B Buge fdt.cl HeOOXOOMMO TOJILKO, €CJI B HOpO?KJIéHHOfI Tabnuie B rmog3ampoce TaKXKe
OKA3EBIBA€TCA CTOTI6€LI c1. ITonmHOE HM4 HpI/IJIaéT SAICHOCTHB JazKe TaM, rge 0e3 Hero MozKHO 000UTHUCE. DTOT
IIpuMeED IMOKA3bIBAET, KdK 006J1acTh UMEHOBAHUS CTOJ'I6].[OB BHEIIHET O 3aIIPpOCa PAcCIIPOCTPaHAEeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHHNE 3aIlIPOCEHI.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpoKM TOPOXKAEHHON BXOOHOW TaOGMUUEBI, MpoIneflue GUILTP WHERE, MOXHO CIPYIIHUPOBATH C
IIOMOIIIBIO IIPEIJIOKEHUST GROUP BY, a 3aTeM OCTABUThH B pPe3yJIbTaTe TOJIBKO HYXKHBIE I'PYIIE CTPOK,
HUCIIONB3YS TMPEIoKeHue HAVING.

SELECT cmnucox_BbeIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyiomuy_cronbern [, rpynnupyomub_cronbern] . ..
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«[TpenmoxkeHne GROUP  BY» TPYONHUPYET CTPOKU TaOmuIilpl, O0BEeOUHSS WX B OOHY TPyIOy IIPHU
COBIIAAIeHUY 3HAYEHWUW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmoK, B KOTOPOM yKa3aHBl CTOJIOIIHL,
He mMeeT 3HaueHWs. B pe3ynbTaTe HaAOOPH CTPOK C OOWHAKOBHIMH 3HAYEHUSIMH IIPe0o0pPa3yioTcs B
OTHEeNbHBIE CTPOKH, IIPEACTaBASIONINE BCE CTPOKU T'PYIIEL. DTO MOXKET OBITh MOJIE3HO OJIS YCTPAaHEHUS
U30BITOYHOCTH BBIXOOHBIX HAHHBIX U/UIU [JIsT BEIYUCJIEHUS arperaTHLIX (GYHKINYM, TPUMEHEHHBIX K 9TUM
rpynnaMm. Hanpumep:

=> SELECT * FROM testl;

X |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamMcaTh SELECT * FROM testl GROUP BY x, TaK KakK IJisi cTon0Iia
vy HET eIMHOT0 3HAYeHUsI, CBSI3aHHOI'0 C KaxkOou rpymnmnoi. OgHaKO CTOJIOIIL, T0 KOTOPHIM BBITIOTHSIETCS
TPYIOMPOBKA, MOXKXHO MCIIOIb30BATh B COMCKE BHIOOPKM, TaK KaK OHM MMEIOT eQUHCTBEHHOE 3HaUYeHHe
B KaXK/[OU I'pyIIle.

Boo01ie ToBOpS, B IPYNIHPOBAHHON TabIHIle CTOJIOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BAaTh TOIBKO B arperaTHRIX BhIpaxKeHusx. [IpuMep TaKoro arperaTHOI0 BEIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum

3meck sum — arperaTHasi (GYHKIIMS, BBIYKCISIONIAS €OUHCTBEHHOE 3HaYeHWe MOJIi BCEW TPYIIMHL.
IMogpo6HYIO HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.20.

IToocka3ka

I'pynnupoBka 6e3 arperaTHBIX BHIPAXKEHWH IO CyTH BHIAAET HAOOP pPa3/TMUalOIUXCs 3HAYEHUHU
CTONOIIOB. JTOT XKe pe3yNbTaT MOXKHO IIOJIyYUTH C IIOMOIIBIO IIPEHJIOKEeHUs DISTINCT (cM.
[Togpazpmen 7.3.3).

BarnaHute Ha cruefylomui IpuMep: B HEM BHYNCIIsETCS 00Ias cyMMa IIpoAaXK 10 KaXXAoMy IIPOIYKTY
(a He ob1mIasg cyMMa O BCEM MPOAYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B sTom mpumepe cTONOIH product_id, p.name ¥ p.price HOJIKHBI IIPUCYTCTBOBATh B CIIMCKE GROUP
BY, TaK KaK OHH HCIIOJIB3YIOTCSA B CIIMCKE BI:I60pKI/I. CTOJ'I6€‘H S.units MOXKET OTCYyTCTBOBATh B CIIHCKE
GROUP BY, TaK KaK OH HCIIOJIb3YETCA TOJIBKO B arperaTHOM BBEIpaXXe€HHH (sum(. . )), BBIYHCJIAOIIIEM
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cyMMy mpopax. [I71s1 Kakmoro MPOAyKTa 3TOT 3alpOC BO3BPAIlAET CTPOKY C UTOTOBOM CYMMOM IO BCEM
IIpopakaM JaHHOTO MPOOYKTA.

Ecnu 611 B Tabnuiie products mo cTonbiry product_id OBII CO3HaH IMEPBUYHBIN KII0OY, TOT7a B JaHHOM
mpuMepe ObIO OBl OOCTATOYHO CTPYIIIIMPOBATL CTPOKK MO product_id, TaK KaK Hal3BaHHe U IeHa
IpoOyKTa (YHKUUOHA/AbHO 3dBucsAmM OT Kofda IPOOYKTa W MOXKHO ONHO3HAYHO OIpPeIesnTh, KaKoe
Ha3BaHHUe U IIeHYy BO3BpAIaTh A/ KaXKOoH Ipynnsl mo ID.

B crtanmapte SQL GROUP BY MOXKET TPYyIOUPOBAThH TOJIBKO MO CTOIOIAM HCXOOHOW TaOIHIBI, HO
pacmmpenue Postgres Pro mo3BoJisieT MCIOJIB30BaTh B GROUP BY CTOJOIBI M3 CIIHMCKa BHIOOPKH. Takxke
BO3MOZKHA I'PYIIMPOBKA II0 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIOB.

Ecnmu Tabnuia Oblla CrpynmupoBaHa C IIOMOIIBI0 GROUP BY, HO WMHTEPEC IIPEOCTaBISIOT TOJIBKO
HEKOTOpHIE TPYIIL, OTOUILTPOBATH MX MOXKHO C MOMOIILI0 MPEIJIOXKEHHs HAVING, OeHCTBYIOIIEro
MOI00HO WHERE. 3aIIMCHIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_BhIPAXeHHE

B IpenjoXKeHun HAVING MOTYT HCIIOJIb30BaThCA M TPYIIHUPYIOIIKE BbIPpAXKEHHWsA, WM BBIPAXEHUsI, He
Y49aCTBYIOIIIKYE B I'PYIIIIMPOBKE (B aTOM Cliydae 9TO OOJI2KHEIL OBITH arperupymoiiue (I)YHKI_II/II/I)

I[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

x | sum
___+ _____
a | 4
b | 5
(2 rows)

U emé ooun 6Goee peanuCTUYHLIN ITPUMED:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM ITprMepe MpeniokeHne WHERE BEHIOMPAeT CTPOKH IO CTOMNOIY, He BKITIOUEHHOMY B TPYIIHUPOBKY
(BRIpazkeHMe MCTUHHO TOJILKO [JIS IIPOHax 3a IIOCIeNHUWEe YeThlpe HefesH), TOrfda KakK IIpeaIoXeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00I1Ie# cymMMou nmpogax 6ombine 5000. 3aMeTsTe, YTO arperaTHHE
BBIPAXKEeHUS He 00s3aTesTbHO JOIKHBI OBITH OMMHAKOBEIMU BO BCEX YaCTSX 3alrpoca.

Ecnu B 3ammpoce eCTh BBI30BH arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT TPyHIIUPOBATHLCS: B PE3YJIbTAaTE OKAXKETCS OAHA CTPOKA IPYIIIH (MM BO3MOXKHO, HU OJHOM CTPOKH,
ecqu 3Ta CTpoKa OymeT oTOpOIlleHa IPeIIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPLIE
coflepzKarT TOJIBKO MPejioKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnozHBIE, YeM OMNMCAHHBIE BHIINIE, ONEePAlldy T'PYIIIIHPOBKH BO3MOXKHEI C KOHIIENIINEH Habopos
epynnuposaHusi. [laHHBIe, BEIOPAHHBIE MPEIIOXKEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbHO OIS
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KaXkOoro 3aJaHHOTO Habopa TpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIBl BHEIYHCISIOTCS arperaTHHIe
(byHKIIMY Kak [yt TPOCTHIX ITPeAJIOKEHUN GROUP BY, U B KOHIIE BO3BpAIIAIOTCS pe3ysibTaThl. Hampumep:

=> SELECT * FROM items_sold;

brand | size | sales
_______ oy
Foo | L \ 10
Foo | M \ 20
Bar | M \ 15
Bar | L |l 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ oy
Foo | | 30
Bar \ | 20
| L \ 15
| M | 35
\ | 50
(5 rows)

B KaxXpmoM BHYTPEHHEM CHOHCKEe GROUPING SETS MOTYT 3aJaBaThCs HOJIb UM 00Jjiee CTOJIOIIOB WU
BBIPAZKEHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ec/iy Okl OHU OBIIM HEOCPEeACTBEHHO 3alKCaHbI
B IIPpenJIOZKEeHUHU GROUP BY. Hy’CTOfI Ha6op TPYIIINPOBKKX O3HA4YAET, 4YTO BCE€ CTPOKHU CBOOATCA K OI[HOﬂ
TrpyIIe (KOTOpaH BEIBOOUTCHA, OazxKe €CJIK BXOOHBIX CTPOK HeT), KaK OIIMCAaHO BBIIIE OJISA arperaTHBIX
dbyukiui 6e3 mpemnoxeHus GROUP BY.

CCHIJIKM Ha TPYNIUPYIONINE CTOJOIBI WM BHIPAXKEHUS 3aMEHSIOTCA B PE3yAbTHUPYIOIIUX CTPOKax
3"HaueHusmMu NULL gns Tex Tpynnupymomux HaGopoB, B KOTOPHIX 3TU CTONOIEI OTCYTCTBYIOT. YTOOHI
MOXKHO OBIJIO TIOHSITh, PEe3yJIbTaTOM KaKOT'0 T'PYNIUPOBAHMS CTajla KOHKpEeTHas BHIXOOHAS CTPOKQ,
npenHa3HaueHa QYHKIMS, onmucaHHasa B Tabnuie 9.59.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipennoxenue ¢GopMbl

ROLLUP ( el, e2, e3, ... )

IIpeaCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa}KeHI/Iﬂ 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIIO49ad HYCTOfI CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allCH

GROUPING SETS (

(el, e2, e3, ... ),
el, e2 ),
1),

—~ o~ —~
()

)

OHO YacTo IIPDUMEHSAETCA MOJIsd aHalln3a HePapXUu4YeCKHUX HOAaHHBIX, HalIpuMep, O CYMMHPOBaHHA
3apIIJIaTel II0 OTHEeJIaM, IMoapa3aejIeHusAM U KOMIIaHHWU B II€JIOM.

INpennoxenue GOpMEI
CUBE ( el, e2, ... )

IIpencCTraBlIdeT 3a;1aHan71 CIIMCOK U BCe ero BO3MOZKHbIE€ ITOOMHO2KECTBa (CTeHeHb MHO}KeCTBa). Takum
o06pa3oM, 3amuch

CUBE ( a, b, c )

paBHO3HAYHA
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GROUPING SETS (

14

14

(a, b, c),
(a, b )y
(a, c ),
(a )y
( b, c ),
( b )
( )
( )

)

dneMeHTaMu IIPeOJIOKEHUN CUBE M ROLLUP MOTYT OBITh 1100 OTHOEJIbHBIE BEIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKHU 3JIEMEHTOB B CKOOKax. BroxkeHHBIe CcIMCKKM 00pabGaThIBAIOTCS KaK aTOMapHBIE €IUHUIIH, C
KOTOPBIMHY (hOPMUPYIOTCS OTHEIbHBIE HAOOPHI IPyIIHupPoBaHusi. Hanpumep:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
(a, b, c
(a
(

)

KoHcTpykumu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS TG0 HEIIOCPENCTBEHHO B MPEIOXKEHNUHN GROUP BY,
00 BKIIABIBATHCS BHYTPH MIPEAI0KEHUST GROUPING SETS. Ecimu oflHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPh APYTOro, pe3ynbTaT OymeT TaKuM 2Ke, KaK ecliu Obl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHus ObIIN 3alliCaHbl HEIIOCPEOCTBEHHO BO BHEIIHEM.

Ecniu B OOHOM IIpeOiioKeHUU GROUP BY 3a0aéTcsi HECKOIbKO OIEeMEHTOB TIpPYIIINPOBaHUS,
OKOHYATEeJIbHBLINM CIIMCOK HaOOpPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOpPsSIMOe IIPOU3BEIEeHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, ¢, &),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpuMmeyanue

KoHCTpyKIusS (a, b) 0OOBIYHO BOCIIPMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP cTpoku. OgHAKO
B IIPedJIOKEHWH GROUP BY Ha BEPXHEM yPOBHE BBHIPAaKE€HHU 3alUCh (a, b) BOCIPUHUMAETCS
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KaK CIMCOK BBIPAXKeHHH, KaK OMMCAHO BHIIIIEe. ECIM BaM II0 KaKOU-THO0 MPUINHE HYHCEeH UMEeHHO
KOHCTPYKTOP CTPOKM B BHIPAXKEHUU I'PYIIIUPOBAHUS, UCIIOIb3YHUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepzKUT OKOHHBEIe QyHKHuM (cM. Paspen 3.5, Pasmen 9.21 u Ilompaspen 4.2.8), atu
(pyHKIIMM BRIYMCIISIOTCS IOCJIe KaKOOM IPYNINPOBKY, arperaTHhIX BEIPAXKEeHUN U QUIbTpaluu HAVING.
[pyrumu cjioBaMHu, €CJI¥ B 3alIpOCE €CTh arperaTHble GYHKUINU, NPEOJIOKEeHUS GROUP BY WK HAVING,
OKOHHBIe GYHKIMU BUIAT HE UCXOOHEIE CTPOKY, IIOJIyYeHHbIe U3 FROM/WHERE, @ CTPYIIIINPOBaHHEIE.

Korpa wucmonb3ylOTCS HECKOJIbBKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMK, HMEOIINEe B CBOUX
OIIpeaesyieHUusiIX CHHTAKCHU4YECKH pPABHO3HAYHBIE IIPEOJIOKEeHHusA PARTITION BY HW ORDER BY,
TapaHTUPOBAHHO 00pabaThEIBAIOT JAaHHBIE 33 OOMH ITPOoxof. TakuM oOpa30oM, OHU YBUOAT OOUH MOPSOOK
COPTUPOBKM, [axe eciu ORDER BY He ompefessieT MOPSAOOK OOHO3Ha4YHO. OOHAKO OTHOCUTEIBHO
dyHKUMM ¢ pa3HBIMU GOPMYyIUPOBKAMM PARTITION BY M ORDER BY HMKAKHX rapaHTUU He maéeTcs. (B
TaKUX CIIy4asx MeXOy IPOX0IaMU BEIYMCIIEHUH OKOHHBIX PYyHKITUI 00BLIYHO TPEOYETCS HOMOTHUTETbHBIN
9Tall COPTHUPOBKM M 3Ta COPTHPOBKA MOXKET HE COXPAaHATDH IOPSAOOK CTPOK, PaBHO3HAYHEBIM C TOYKHU
3peHuss ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIMY BCerfa TpeOyIoT MpegBapuUTENIbHO OTCOPTUPOBAHHBIX MaHHBIX,
TaK YTO Pe3yJbTaT 3ampoca 6yaeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY ITPEOI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX GyHKIWM. OmHAKO HOJIaraThCs Ha 3TO He cienyeT. Eciu BB XOTHUTE, YTOOBI
pe3ynbTaThl COPTHUPOBANKCH ONpPedenéHHBIM 00pa3oM, SBHO H00aBbTe IPEioKeHue ORDER BY Ha
BEpPXHEM YpPOBHE 3aIrpoca.

7.3. CNUCKM BbIOOPKM

Kak roBopuioch B IIpembIayileM pasgesie, TaGIuYHOe BhHIpaXKeHHe B SELECT CO3HAaéT IMIPOMEXYTOUHYIO
BUPTYa/JIbHYIO TAOMHIy, BO3MOXKHO OOLeOWHSS TAOGIHIBI, IPEeNCcCTaBIeHMs, TPYINHPYS M MCKIIIOYas
JIUIIHWEe CTPOKHW M T. O. [lonydyeHHas Tabnuila mepemaéTcs O o0pabGoTKM B CNUCOK 8blOOPKU. DTOT
CIMCOK BEIOMPAET, KaKue cmMo.161,bl IPOMEKYTOUYHOHN TaGIMIIE AOIXKHEl BRIBOOUTLCS B Pe3yJIbTaTe U KakK
MMEHHO.

7.3.1. dnemMeHTbl CNUCKA BbIOOPKM

ITpocTemuii CIKUCOK BHIOOPKH 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaOIUYHOTO BRIpaxkeHMusi. CIMCOK BHIOOPKM TaKXKe MOIKET COOepzKaTb CIIMCOK BBIPAXXEHUM 3HAYEHUS
yepes 3amATyIo (Kak ompeneneHo B Pasgere 4.2). HampuMep, 3TO MOXKET OBITH CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBISIOT 1100 haKTHYeCcKre HMeHa CTOJIOIIOB TabInIl, IepeYnCIeHHEBIX
B IIpPemJioKeHUU FROM, JTMOO WX IICEBIOHMMBEI, OINpPeNesIEHHbIE KaK omnucaHo B [lompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIMCKE BHIOOPKU TO K€, YTO U B MPENJIOKEHUU WHERE, €CJTM HE MCII0JIb3yeTCs
TPYIOUPOBKA. B IPOTHBHOM CiTydyae OHO COBIIalaeT C IIPOCTPAHCTBOM MMEH ITPEOJIOKEHUs HAVING.

Ecnu cromnbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJbKHX TaOIHIlax, HeoOXOOHMO TaKXKe yKa3aTb MM
TaOIHUILI, HATPUMEP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...

O6pairasch K HeCKOJIBKUM TabuiaM, ObIBaeT yooOHO IIONYYHTE CPa3y Bce CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbll.*, tbl2.a FROM ...

IMogpoGHee 3alUCh uma_rabaunel. * OMUCHIBAeTCS B [Tompasmerne 8.16.5.

Ecnu B cmomcke BBIOOPKM MCIOIbB3YeTCS OOLIYHOE BBhIpaXKeHWe 3HAYeHUS, II0 CYTH IIPH ISTOM
B BO3BpalaemMyoo Tabnuily moOaBlsfeTCs HOBHIM BUPTYaJIbHBIH CTOnIOeIl. BhIpaxkeHue 3HauYeHUSA
BBIYMCIISIETCS OMMH pa3 I KaXXOOoM CTPOKK pe3yiabTaTa CO 3HAYEeHHSIMH CTOJIOIOB B MAHHON CTPOKE.
XOoTsI BEIpAzXKEHMHS B CIIHCKe BLIOOPKM He 00s3aTeJIbHO HOJIZKHELI 00paIaThCcs K CTOJIOIAM TabIudYHOTO
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BBIPAXKEHUS U3 IIPeAJIoKeHus FROM; OHM MOTYT COOepzKaTh, HAllPpUMEP U MHPOCTHIE apupMeTHUYECKHe
BBIPAZKEHUS.

7.3.2. MeTKM cTONOULOB

7

JJieMeHTaM B CIIHCKE BI:I60pKI/I MOZKHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ O6p&60TKI/I, HaIIpuMeDp, OJid
YKa3aHus B [IPeOJIoOZKeHNM ORDER BY HWIJIM OJIS BBEIBOJA B KJIMEHTCKOM IIPHUJIOZKEHHUH. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...
Ecnu BEIXOmHOE mMMS CTOJNOIlA He ompemesieHO (C IMOMOINBIO AS), CUCTeMa HasHadaeT MMs caMma. s

MIPOCTHIX CCBHIJIOK Ha CTOJIOIHI 3TUM MMEHEM CTAHOBUTCS UMSI 1I€JI€BOTO CTOJIOIIA, a [iJIs BEI30BOB (DYHKITMM
9TO UM QYHKIUU. [17I CJIOKHBIX BRIPpaXKeHMM CUCTeMa r'eHepupyeT HEKOTOPOe IMOOXO0AsIiee UMs.

CnIoBO AS MOXKHO ONYCTHUTh, HO TOJIbKO €CJIM MMs HOBOTO CTO/OIla He SBISETCS KIIIOYEBBIM CJIOBOM
Postgres Pro (cM. [Tpunoxkenue C). Bo n3bexaHue CIy4YalHOTO COBIANEeHNs UMEHHU C KITIOUEBEIM CIOBOM
9TO UM MOXKHO 3aK/IIOYHTL B KaBEIUKK. HampuMep, VALUE — KJIIOUEBOE CJIOBO, II0OSTOMY TaKOH BapHAHT
He OymeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou 6ymeT:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpalleHuda KOH(I)J'IPIKT& C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLBCA B 6yJ1yH.[eM,
PEKOMEHOYEeTCs BCerga nucaTh AS MIIHN 3aKJIII04YaTh METKH BBIXOHBIX CTOJ'I6I_IOB B KaBEIYKH.

IIpumMeuyaHnue

HMeHOBaHME BEIXOOHBIX CTOIOIIOB OTJIMYAETCS OT TOTO, UTO IIPOUCXOOUT B IIPEIJIOKEHUN FROM (CM.
IMompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /LI, HO Ha BEIXOZIEe OKaXXeTCs UM,
Ha3HA4YEeHHOE B CIIMCKE BLIOODPKH.

3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIIEN TabnIuile MOXKHO OOIOJTHUTEJIPHO UCKIIOYUTH
oyOomupylommrecs: CTPoKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmHCOX_BBIOOPKH ...

(HT0OBI ABHO BKJIIOUUTH MIOBEMIEHUE 10 YMOTYAHMI0, KOT'7la BO3BPAIIlalOTCSA BCE CTPOKM, BMECTO DISTINCT
MOKHO yKa3aTh KJII0YeBO€e CJIOBO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToM 3HaueHust NULL mosiaratoTCsi paBHBIMU.

KpomMme TOro, MOKHO SIBHO OIIpeHesIuTh, KaKue CTPOKH OyOyT CYMTATHCS PA3IUUYHBIMU, CIIEOYIOIIHM
oGpa3om:

SELECT DISTINCT ON (BepaxeHHe [, BbPaXeHHE ...]) CIHCOK_BBIOOPKH ...

3mech Bopaxenme — OOBIYHOE BBHIPAXKEHHE 3HAYEHWS, BHIYHCIISIEMOE OIS BceX CTPoK. CTpoKH,
OJIdi KOTOPHIX II€PEeYHCIJIEHHBIE€ BBIPAXKEHUWsSA Oa0T OOHUH pe3yanaT, CUHUTAKTCA IIYGHI/IPYIOU_II/IMI/ICH u
BO3BpalllaeTCs TOIBKO IIepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IepBasi CTPOKa» Habopa MOKeT
OBITEH I000M, €CIIU TOJIPKO 3aIIpOoC He BKJII0YAEeT COPTHUPOBKY, TAPAaHTUPVIOIIYIO OMHO3HAYHBIN ITOPSII0K
CTPOK, IOCTYIAOMuUX B GUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)

INMpennmoxeHue DISTINCT ON He oIlMcaHO B cTaHAapTe SQL 1 nHOIrma ero npuMeHeHNe CUUTAeTCS IIJIOXUM
CTHUJIEM H13-3a BO3MOXKHOM HEOoIpenenéHHOCTH B pe3yibTraTaX. [Ipu pa3yMHOM HCIIOIbB30BaHUH GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000OUTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobOHee.
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7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl ABYX 3aPOCOB MOXKHO 00pab0oTaTh, UCIIOIb3Ys OIlepalluy Hajli MHOXKEeCTBaMu: 00beqUHEHHUE,
mmepecedYeHre M BHIYMTAHUE. DTH ONEpPaliy 3alluCHIBAlOTCSI COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
3anpocl EXCEPT [ALL] 3anmpocZ2

3mech sampocl W 3ampoc? — 9TO 3allPOCHl, B KOTOPHIX MOTYT HCIIOIb30BAaThCS BCE BO3MOXKHOCTH,
PacCMOTpPEHHBIE IO 3TOTO.

UNION II0 CyTH »o0aBisieT pe3ybTaThl BTOPOTO 3alpoca K pe3ydabTaTaM IIePBOTO (XOTS HUKaAKOH
TIOPSOOK BO3BpAIlllaeéMBIX CTPOK IMIPKM 3TOM He TapaHTupyeTcs). bolee Toro, sra omeparus youpaer
oyOonmupyIoIIrecs CTPOKY M3 pe3ysbTaTa TakK XXKe, KaK 9TO HejlaeT DISTINCT, eCliu TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COMAEPIKAIIMEcs B pe3ynbTaTe W TEePBOTO, M BTOPOTO 3ampoca.
Oy6mupyoIiIuecs CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOPBIE €CTh B pe3yJibTaTe MIepPBOr0 3ampoca, HO OTCYTCTBYIOT B
pe3ynbTaTe BTOpoOro. (MHorma 3TO HA3BIBAIOT pA3HUUeEl OBYX 3ampocoB.) M 3mech myGIupylomimecs
CTPOKY OT(GUIBTPOBLIBAIOTCS, €C/IH HE YKa3aHO ALL.

YT0oOBI MOZKHO OBIJIO BEIYUCIIUTD Oﬁ'bGJIHHeHI/Ie, IIepecedyeHue Uil pa3HULly Pe3yJIbTaTOB OBYX 3alIPOCOB,
9THU 3aIIPOCHI OOJI2KHEBI OBITH «COBMECTHUMBIMU OJist O6'I>eJZ[I/IHeHI/I$I>>, 49TO O3HA4YAET, YTO OHU OOJI2KHBEI UMETh
OOWMHAKOBOE YHUCIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I.[I)I OOJIZKHEBI OBITH COBMECTHUMBIX THUIIOB, KaK
onuckeiBaeTcs B Pasgene 10.5.

OnepauHH Had MHO2KeCTBaMM MOZKHO OG'BGJII/IHHTL, HaIlpuMep

3anpocl UNION szanpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(zanpocl UNION szanpocZ2) EXCEPT z3anmpoc3

Kak I1oka3aHo BHIIIIE, BLI MOXETE MCIOJIb30BaTh KPYIJIbie CKOOKH, YTOOBI YIPABISATh OYepenbio
06paboTku. Be3 Kpyribex CKOOOK UNION U EXCEPT 00BEIUHSIOTCS CJIEBA HAIIPaBO, HO OIIEPAaTOP INTERSECT
uMeeT OOJILITHY IPHUOPUTET, YeM IIePBEIe ABa. TakKuM 00pas3oMm,

zanpocl UNION sanmpocZ INTERSECT 3anpoc3
O3HaA4YaeT
3anpocl UNION (3anmpoc2 INTERSECT zanpoc3)

Bbl TakXke MoOXKeTe 3aKJIIYUTh OTAENbHBIM sampoc B KPYIJIBIE CKOOKM. OTO BaXHO, €CIIM B
sanpoce HEOOXOOWMO HCIIOTb30BaTh JII000e W3 IpemIokKeHul, 00CyXKaIaeMbIX B CIeOyIOIIUX pa3fennax,
HampuMep LIMIT. Be3 Kpyriabix CKOOOK BO3HUKHET CHHTAaKCHUYeCKas OmMMOKa WK IpeioxkeHue Oymer
BOCIIPMHHUMATBCA KAdK OTHOCAIIIEEeCs K Pe3yJIbTaTy OllePalliy Haad MHOXKeCTBaMH, a He K eé aApryMeHTaM.
Hanpuwmep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OyeT o3HadaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTupoOBKa CTPOK

ITocne ToOro Kak 3ampoc BhIOAJl TabJuIly pe3yIbTaToB (mocie oO6paboTKHU CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHUPOBATh. EC/IHM COPTHPOBKA HEe 3afaHa, CTPOKHM BO3BPAIIAIOTCS B HEOIPEeHeIEHHOM IIOPsIKe.
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®aKTUYEeCKUuU IIOPAOOK CTPOK B 3TOM CJiy4dae 6yneT 3aBHCETH OT IIJllaHa CoOeIMHEHUud U CKaHHNPOBAHU],
d TaK2e OT IIOPpAOKa OAaHHBIX HAa OJUCKE, IIO3TOMY IIOJIaraTbCda HA HETO HeJIb34. OHpeJIeJTéHHI)IfI IIOPAIOO0K
BEIBOOUMEIX CTPOK I'aPAHTUPYETCHA, TOJIBKO €CJIX 3TAIl COPTUPOBKHU 3addH ABHO.

TTopsimoK COPTHUPOBKU OmpenesseT IpenloxkeHne ORDER BY:

SELECT cnHcox_BbrIOOPKH
FROM TabnuuyHOE_BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BEIPAKEHUsI, MONYyCTUMBIE B CIIMCKE BHIOOPKH 3aIrrpoca.
Hampumep:

SELECT a, b FROM tablel ORDER BY a + Db, c;

Korma ykaswelBaeTCsI HECKOJLKO BBIPAXKEHMH, MOCJIEOVIOI[He 3HAYeHHS II03BOJISIOT OTCOPTHPOBATH
CTPOKM, B KOTOPHIX COBHAJM BCE MpemHIAyIyUe 3HadeHus. Kaxkmoe BhIpaxkKeHHE MOXKHO IOMOIHMTH
KITIOUYEBLIMU CJIOBAMH ASC MJIH DESC, KOTOPEIE BEIOMPAIOT COPTHPOBKY COOTBETCTBEHHO II0 BO3PACTAHUIO
unyu yOnIBaHHMIO. [I0 yMONTYaHHWIO TPUHST TMOPSOOK II0 BO3pacTaHuio (ASC). IIpu COPTHPOBKE IIO
BO3PaCTAHMIO CHAYAasIa UOYT MEHbIINEe 3HAYEeHNsI, IIe IIOHSITHE «MEHbIIIe» OIIpeneseTcs OIepaToOpoM <.
ITogo6HBIM 00Pa30M, COPTHPOBKA IO BO3PACTAHHUIO OMPENEsIIeTCS OIIePaTOPoOM >.

IOns onpemenenns Mecta 3HadeHu NULL MOKHO MCIOnb30BaTh YKa3aHUa NULLS FIRST U NULLS LAST,
KoTOphle noMematoT 3HaueHuss NULL cooTBeTCcTBeHHO 00 unu nnocie 3HadeHul He NULL. [To ymonyasuio
3Hauenuss NULL cumrtaroTcss Oombille TIOOBIX OPYTHUX, TO €CTh IIOApa3yMeBaeTCs NULLS FIRST OIS
nopsgKa DESC ¥ NULLS LAST B IPOTHUBHOM CIIydae.

3aMeTBTe, YTO IMOPAOKK COPTHUPOBKH OIIPEONEeIATCA HEe3aBUCHMO MOJId KaXKOOoro CTOJ'I6LIa. HaHpHMep,
ORDER BY x, y DESC O3Ha4yaeT ORDER BY x ASC, y DESC, M 3TO He TO € caMoe, 4TO ORDER BY x
DESC, y DESC.

3Mech Brpaxerue_coprHpOoBXKH MOXKET OBITH METKOI CTOI0IAa MIM HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

Ob6a 9Tu 3ampoca COPTUPYIOT PE3YIIbTAT II0 IEPBOMY CTOJIOIY. 3aMeThTe, YTO UMSI BEHIBOOUMOTO CTOJIOIA
OOJIKHO OCTaBaThCSI caMo 110 cebe, ero Hellb3s UCII0Ib30BaTh B BHIpaxKeHuu. Hampumep, 3To owubka:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUILBHO

9To0 orpaHuYeHHe II03BOJSET YMEHBIINTH HEOOHO3HAUHOCTh. TeM He MeHee HEOOHO3HAYHOCTH
BO3MOXXHa, KOTrga B ORDER BY YKa3aHO IIPOCTOE UM, HO OHO COOTBETCTBYE€T U UMEHU BEIXOOHOT'O CTOJ'I6]_[a,
U CcTONOLY M3 TaOIUYHOTO BhIpaXkKeHus. B 3ToM ciydae UCIIOJIb3YETCS BEIXOOHOM CTOJOeI]. DTa CUTyalus
MOZKET BO3HUKHYTH, TOJILKO KOT[la C IIOMOIIbIO AS BBIXOJHOMY CTOJIOIly Ha3HA4daeTCs TO JKe UM, 4TO
uMeeT cTonbel B gpyroi tabnuile.

ORDER BY MOXKHO IIPUMEHHUTH K Pe3yIbTaTy KOMGI/IHaI_II/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJiy4Yae
BO3MOZXHAa COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'IGI_IOB, HO HE€ IIO BBEIPDAXKEHUAM.

7.6. LIMIT M OFFSET

Ykazauusg LIMIT ¥ OFFSET MO3BOJISIOT IOJIYYUTH TOJBKO YaCTh CTPOK M3 TEX, YTO BHIAAJ OCTAJIbHOM
3ampoc:

SELECT cmnucox_BbEIOOPKH
FROM rabnuyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcmo ]

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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Ecnu ykaswiBaeTcs uwmciao LIMIT, B pe3ynbTraTe Bo3BpalllaeTcss He OOJbINE 3afdaHHOIO YHCJIa CTPOK
(MeHbBIIIe MOXKET OBITh, €CJIM CaM 3aIIpOC BHIAJl MEHbIlee KOJIMYECTBO CTPOK). LIMIT ALL PaBHOCUIIEHO
OTCYTCTBHUIO yKa3aHUsA LIMIT, KakK ¥ LIMIT ¢ aprymedToM NULL.

OFFSET YKa3bIBa€eT IIPOIIYCTUTh YKa3aHHOE YHCJIO CTPOK, IIPexXae 4eM HadaTh BbIJaBaTh CTPOKHU. OFFSET
0 PaBHOCHMJIBHO OTCYTCTBHIO yKa3aHusa OFFSET, KakK U OFFSET ¢ aprymerToM NULL.

Ecnu YKa3aHO M OFFSET, m LIMIT, CHa4YaJla CHCTeMa IIPOIyCKaeT OFFSET CTPOK, a 3aTeM Ha4dYuHaeT
IIOOCYHUTHIBATE CTPOKHU OJId OTrpaHUu4YeHud LIMIT.

ITpuMeHsisi LIMIT, Ba’KHO HMCIIOJIb30BaTh TaKxXKe IIPemioKeHWe ORDER BY, YTOOBI CTPOKH pe3ysbTaTa
BBIJABAJIMCh B OIIPEIEIEHHOM opsaake. MHaue 6yoyT Bo3BpalllaThCs HEITPeacKa3yeMble ITOAMHOXKECTBA
CTPOK. BBl MOXeTe 3alIpoCUTh CTPOKH C OECSTOM MO ABAAIATyI0, HO KaKOM ITOPSIIOK BB UMEETE B BUOY?
IMopsimok 6ymeT HEU3BECTEH, eC/iu He M00GaBUTL ORDER BY.

OnTUMH3AaTOP 3alpoca YUYUTHIBAET OrpaHUYeHHe LIMIT, CTPOS IIJIaHBl BEIIOJTHEHHUS 3alpPOCOB, IO3TOMY
BEepOsiTHEE BCEro IINIaHBl (@ 3HAYUT U MOOPSAOK CTPOK) OyOoyT MEHSIThCSA IIPU Pas3HBIX LIMIT H
OFFSET. TakuM o0pa3oM, pa3jIndyHbIe 3HA4YeHWs LIMIT/OFFSET, BRIOMpPAIOINKe pas3Hbie IIOJIMHOXKECTBa
pes3ynbTaTOB 3ampoca, npusedym K Hec02/dCO08AHHOCMU pe3y/abmadmos, eCcliu He YCTaHOBUTH
MIpeacKa3yeMylo COPTUPOBKY C IIOMOIIBI0 ORDER BY. DTO He omrubKa, a Hen30eKHoe CJIeOCTBHe TOTO, YTO
SQL He rapaHTHPYET BLIBOJ PE3yJILTATOB 3allpoca B HEKOTOPOM IIOPSIOKE, eCIIH IMOPSIOOK He oIpeneéH
SIBHO ITpeOJIoKeHueM ORDER BY.

CTpOKI/I, IIPOIMIyCKaeMhbI€ COI'JIaCHO IIPEeOIOZKEHUIO OFFSET, TéM H€ Me€eHee€e OOJI2KHBI BHEIYUCIIATBCS Ha
cepBepe. TakuMm o6pa3oM, Ipu OOIBIINX 3HAYEHUSIX OFFSET pabotaeT He3hGHEKTUBHO.

7.7. CNUCKM VALUES

Hpe,[[J'IO}KeHI/Ie VALUES IIO3BOJIAE€T CO30aTh «IIOCTOAHHYIO Ta61muy>>, KOTOPYIO MOZKHO HCIIOJIIB30BAaTh B
3allpoce, He CO30aBad U HE HAIIOJIHAA Ta6n1/1uy B B]l. CuHTaKCcuc IIpEeniIoOKeHunud:

VALUES ( Bepaxeswe [, ...1 ) [, ...]

71 KaKmoro CIHCKa BHEIPAXKEHUM B CKOOKaX CO3MaéTCs CTPOKa TaOmuilkl. Bce CIMCKU MOIKHBI UMETh
OOWHAKOBOE YHCJIO 9JIEMEHTOB (T. €. YUCJI0 CTOJIOIOB B TabJIMIlE) U COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKaX AOJIXKHEI UMETh COBMECTUMBIE THUITHI JaHHBIX. PaKTUYECKUM TUII JAaHHBIX CTOJIOIIOB pe3ysbTaTa
onpemenseTcs MO TeM XKe IpaBuUjiaM, YTO U AJisd UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TaOIUIY M3 ABYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuanuio Postgres Pro HazHauaet cTonOnaMm TabGauibel VALUES UMeHa columnl, column2 M T. Q.
HmMmeHa cTon6110B He onrpenesieHsl B cTanmapTe SQL u B mpyro# CYB]Il oHKM MOT'YT OBITH APYTHUMH, IO3TOMY
OOBIYHO JIy4Ille TIEPEOIPENEIUThE UMEHAa CIIUCKOM IICEBOOHUMOB, HAIIPUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter
_____ b
1 | one
2 | two
3 | three
(3 rows)

CHUHTaAKCHUYECKH CIIMCOK VALUES ¢ HaOOpOM BEIPaXKeHUIH PAaBHO3HAYEH:
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SELECT cnucox_Bribopxu FROM rTabnHuHOE_ BEIPAXEHHE

U [OIlyCKaeTCs Be3fe, rae OOIMYyCTUM SELECT. Hanpumep, BBl MOXKeTe UCII0Ib30BaTh €T0 B COCTaBe UNION
unm 1o6aBUTh K HEMY onpenenerue_copruposxu (ORDER BY, LIMIT M/UNK OFFSET). VALUES dYallle BCETro
HUCIIONb3YyeTCS KaK UCTOYHUK JaHHBIX OJI1 KOMaHObl INSERT, a TaKKe KakK IIof3aIpoc.

3a ODOOJHUTEJIbHEIMU CBEIeHUSIMU oO6paTuTech K crpaBke VALUES.

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHun)

WITH IIPEeOOCTaBJIsIET CIIOCO0 3amMCHBATh AOIIOIHUTEIbHEIE OMEPATOPHI OJIST IPUMEHEHUS B OOIbIITHUX
3ampocax. ITU OIepPaToOpPhl, KOTOPhIE TaKzKe Ha3BIBAIOT OOITUMY TaOIUYHBIMU BhIpaxkeHussMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KakK OIIpedesIeHHusI BPEeMEHHBIX Ta0JIHII, CYIIECTBYIOIIUX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIEPAaTOPOM B IPEHJIOKEHUHN WITH MOXKeT OBITh SELECT,
INSERT, UPDATE WX DELETE, a caMO TpenjoXKeHWe WITH IIPHUCOeOUHSETCS K OCHOBHOMY OIIepaTopy,
KOTOPBIM TaKzKe MOXKEeT ObITh SELECT, INSERT, UPDATE U/IH DELETE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEeHNH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BBEIBOJUT UTOTH IO IIpOAaxkaM TOJIbKO [OJIS IMEePENOBLIX PETrMOHOB. [Ipeanoxkenue WITH ollpedesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO PE3YyJbTAaT regional_sales
HCIIOJIb3YEeTCsd B top_regions, a Pe3yJbTaT top_regions HCIOILB3YETCSA B OCHOBHOM 3allpoce SELECT.
9TOT MpUMep MOXKHO OBIJIO OBl IepenucaTh 63 WITH, HO TOTHa HaM IIOHaA00sITCS IBa YPOBHS BIIOKEHHBIX
TIOI3aIlPoCoB SELECT. [ToKa3aHHBIM BHIIIE CIIOCOOOM 3TO MOXKHO CIejlaTh HEMHOIO IIPOIIIe.

Heo6s13aTenpbHOE yKa3aHUWe RECURSIVE mpeBpalmaeT WITH M3 IIPOCTO yOOOHOM CHUHTAKCUYECKOH
KOHCTPYKIIMU B CPEOCTBO peaju3aliy TOro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Hcnomnb3ys
RECURSIVE, 3aIpoCc WITH MOXKeT oOpalllaTbCsa K COOCTBEHHOMY pe3ynbTraTy. O4eHb IIPOCTOM IIPHUMED,
cyMmMmupymomui yucna ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+l1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B o0mieM BuAe PeKypCUBHBLIM 3alpoc WITH BCErga 3alMCHIBAETCS KaK HEe PeKYpCUuBHAs YaCMb, TIOTOM
UNION (MIu UNION ALL), a 3aTeM peKypcusHds 4acmb, TOe TONBKO B PEKYPCUBHON YaCTH MOXKHO
00pPaTHUTHCS K Pe3yIbTaTy 3alpoca. Takoil 3aIpoC BEIIOIHAETCS CIIEOYOMIUM 00pa3oM:
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BbeIuucieHue peKypCcHBHOI O 3almpoca

1. Brryucnsgercss He pPeKypcuBHasi dYacTb. [jass UNION (HO He UNION  ALL) OTOpPacHBAIOTCSA
OyOIupyIoluecs CTPOKU. Bce ocTaBIInecs: CTPOKY BKITIOHYAIOTCS B Pe3YJIbTAaT PEKYPCUBHOTO 3a1Ipoca
¥ TaKXKe ITOMEIATCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka pab6ouast TaGnuIla He MyCTa, IOBTOPSIFOTCS CIIEAYIOIINE IeHCTBUS:

a. Brruncnsiercss peKypcuBHas 9aCThb TakK, YTO PEKypPCHBHAs CCHIJIKA Ha caM 3anpoc ofpallaeTrcs
K TEKYIIeMy cofepxuMomy pabouyeit Tabnuiikl. st UNION (HO He UNION ALL) OTOpPacHBAIOTCSA
oyonIupylolirecs CTPOKU U CTPOKH, OyOIUpylolliyie paHee IoNydYeHHEe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCSI B pe3yJIbTaT PEKyPCHUBHOTO 3alpoca M TakXKe IIOMeIaloTCs BO BPEMEHHVIO
NpoMesCymouHyo mabauuy.

b. Copepxkumoe paboueil TabIUIEI 3aMEHSAETCA COOEPKUMEIM ITPOMEXKYTOYHON TabOJIUIIEI, a 3aTeM
MTPOMEXKYTOYHAast TabIuIla OYUIIAEeTCS.

IIpumMeuyanue

CTporo roBops, 3TOT IIPOIECC ABIISETCS UTEePAIlMOHHEIM, @ He PEeKypPCUBHEIM, HO KOMUTETOM IIO
crtargaptaM SQL 6w BeIOpaH TEPMUH RECURSIVE.

B mokazanHOM BHIIIE IIpMepPe B paboudell Tabiulle Ha KakKIoM 3Talle COOePKUTCS BCETO OOHA CTPOKa U
B HeM IIOCJIeOBaTEeIbHO HaKamauBaioTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, 6iaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, TakK 4YTO BEIUMCJIEHHNE 3allpoca 3aBepIIaeTcs.

PeKprHBHHe 3allPOCEL OOGBIYHO IIPUMEHAITCA OJIA pa60Tm C Hepapxru4YeCKUMHU HUJIX OPEBOBHUOHBIMU
CTPYKTYypPpaMHU OAHHBIX. B kKauecTBe I0/1€3HOTO IIppuMepa MOXKHO IIPDUBECTH 3alipocC, HaxXxOOsIIINM Bce
HEIIOCPpeOCTBEHHBIE 1 KOCBEHHBIE COCTABHBIE YACTH IIPOOYKTA, UCIIOJIb3YSA TOJIBKO Ta6nnuy C MPpAMBIMHA
CBA35AMMU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_guantity
FROM included_parts
GROUP BY sub_part

PaGoTrasi ¢ peKypCHUBHEIMH 3aIIPOCAMM, BaXXHO 00€CIeYnTh, YTOOR PEKYPCHUBHAS YacCTh 3alIpoca B KOHIIE
KOHIIOB He BbIajla HUKAKHUX KOPTexXkel (CTPOK), B IPOTUBHOM Cjiy4dae MK OyaeT 6eCKoHeuHBIM. MHOTOa
IJIsT 9TOTO OOCTATOYHO MPHUMEHSITh UNION BMECTO UNION ALL, TAK KaK IPHU 3TOM OyOyT OTOPACHIBATHCS
CTPOKH, KOTOPEIE VK€ eCTh B pe3ynbTaTe. OMHAKO YacCTO B I[UKJIE BBIIAIOTCS CTPOKM, HE COBIAIAOIINeE
MIOJIHOCTBIO C MPENBIOYIUMHU: B TAKUX CIIy4asiX MOXKET MMETb CMEIC]I IPOBEPUTH OMHO WM HECKOJILKO
roJie, 4ToOBl ONpemenuTh, He Oblla JIM TeKyllas TOYKa MOCTUrHyTa paHbile. CTAaHOAPTHBIA CIIOCO0
pelleHusi MOOOOHBIX 3amay — BHIYKMCIUTL MACCHB C yxe 00paGoTaHHBIMH 3HaYeHHsMH. Hampumep,
PacCMOTPUTE CIIEOYIOIIHUE 3aIIPOC, IPOCMATPUBAIOIIKME TAOIHUIly graph II0 MO0 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;
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OTOT 3ampoc 3alUKIWTCS, €CIHU CBSA3M link copepzkKaT IUKIIBEL. TakK KakK HaM HYXKHO IIOIy4YaTb B
pe3ynbTaTe «depth», ogHO NMUIE U3MEeHEeHWe UNION ALL Ha UNION He ITO3BOJIUT u36exkaTh 3allUKIUBaHUS.
BMecTo 3TOr0 MBI HOIZKHEL KaK-TO OIIPENEeIUuTh, UYTO yK€e OJOCTUT AU TeKYIel CTPOKH, IIPOUAST HEKOTOPBIN
nyTh. Ong 3Toro MBI goOaBisgeM IBa CToa0lA path M cycle U IOJydaeM 3allpocC, 3AIUINEHHBIA OT
3alUKIIUBaHUS:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY [g.id],

false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

I[ToMuMO TIpEemOTBpAllleHUs IIMKJIOB, 3HAYEHUS MaCCHBa YacTO OBIBAIOT ITOJIE3HBEI caMu 10 cebe s
NIPELCTaBJIEHUsI «IIyTHU», IPHUBEAIIEr0 K OIIPEeNeIEHHON CTPOKE.

B ob6mem cnydae, Korma [jisg BHISIBJIEHUS ITUKJIA HYKHO IIPOBEPATH HECKOJIBKO IIOJIEeH, Clenyet
HUCIIONb30BaTh MaCCUB CTPOK. Hampumep, eciu Hy?KHO CPaBHUTD MO f1 U f2:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY [ROW (g.f1, g.f2)1,
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.fl1l, g.f2),
ROW(g.fl, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo Oiisl BBEISIBJIEHUWS IIWKJIA JOCTATOYHO OOHOTO IIOJISI, W TOTHAA ROW () MOIKHO ONMyCTUTh. [Ipum
9TOM OymeT MCIOIb30BaThCS HE MAaCCHUB AAHHBIX COCTABHOTO THUIIA, a IIPOCTOM Maccus, 4To Gojee
3¢ dHeKTUBHO.

IToocka3ka

ITOT aNTOPUTM PEKYPCUBHOTO BEIYMCIIEHUS 3aIIPOCa BHIAET B Pe3yIbTaTe Y3IIbl, YIIOPSIOOUYeHHBIe
«CHay4ajia B MUPUHY». YTOOH MONYyYUTh Pe3yabTaThl, OTCOPTHPOBAHHEIE B MOPSANKE «CHadasa B
TIIyOUHY», MOXKHO JOOABUThL BO BHEIITHUI 3alPOC ORDER BY MO CTOJNOIY «path», momydyeHHOMY, KaK
II0Ka3aHOo BHIIIIE.

HHHTECTHPOB&HHH3aHp0COB,KOTOpHe]MOFYT3aHHKHHBaTBCH,eCTBXOpOHHHiHpHéM-—-ﬂO6aBHTBLIMIT
B pOI[I/ITeJ'[bCKI/Iﬁ 3alipoc. HaanMep, CJ'IGJIYIOU.II/Iﬁ 3allPOC 3allUKIINTCHA, €CJIK He no6aBUTH IIpeniIokKeHue
LIMIT:
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WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t
)
SELECT n FROM t LIMIT 100;

Ho B ma"HHOM ciIydae 3TOTO He IIPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc WITH BEIHAET CTOJILKO CTPOK,
CKOJIBKO (paKTHMUYECKHU IPUHUMAET POOUTENLCKUH 3aITpoC. B mpou3BOACTBEHHOM CPEIE UCIIOIE30BATh 3TOT
IPUEM He PEKOMEHAYEeTCsI, TaK KaK Apyrue CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome TOro, 3TO HE
OymeT pabGoTaTh, €CIM BHEIIHUH 3alPOC COPTUPYET PEe3yIbTaThl PEKYPCUBHOTO 3apOCa UJIK COeOUHSET
UX C Opyro¥ Tabiulied, TaK KakK B MOMOOHBIX CIIy4YasiX BHEIITHUM 3ampoc OOLIYHO BCE PaAaBHO BHIOMpAET
pes3ynbTaT 3ampoca WITH MOTHOCTRIO.

3ampocel WITH KMMEIOT IIOJIE3HOE CBOMCTBO — OOBIYHO OHHU BBIYHCIISIIOTCS TOJIBKO Pa3 OJIsi BCETO
POOUTENTBCKOTO 3alpoca, JaXe ecjii 3TOT 3alpoC MM COCEOHHUE 3aIlPOCHl WITH oOpallaiTcs K HUM
HEOOHOKpaTHO. TakuM 00pa30M, CJIOKHBIE BHIYUCIIEHUS, Pe3yJIbTaThl KOTOPHIX HY2KHBI B HECKOJIIBKUX
MecTaX, MOXKHO BBIHOCHUTb B 3allpoChl WITH B I[eJIIX OITUMHU3AIUU. KpoMe TOTo, TakKue 3ampOoCh
TTO3BOJISAIOT M36exkKaTh HeXKelaTelbHBIX BRIYUCIEHUN GYHKIMM ¢ To6oyHbMU 3¢ dekTamu. OgHAKO eCTh
u obpaTHas CTOpOHa — ONTHUMMU3ATOP HEe MOXKET PAaCIpPOCTPaHUTh OrpaHUYEeHUs POOUTEILCKOIO 3apoca
Ha HEOOHOKPATHO 3aJelCTBYeMEBIM 3alpoc WITH, TaK KaK 3TO MOXKET IOBNIHATH Ha HCIIOIb30BaHUE
pe3ynbTaTa WITH BO BCEX MeCTaX, TOrga KaK [OOJKHO IIOBJIUATHL TOJIBKO B OJHOM. MHOTOKpaTHO
3a7ieficTByeMBIHM 3ampoc WITH OyaeT BHIIONHATHCS OYKBaJbHO M BO3BpAaIllaTh BCE CTPOKH, BKJIIOUas Te,
YTO IIOTOM MOXKET OTOPOCUTH POOUTENILCKUM 3ampoc. (Ho Kak OBIJIO CKa3aHo BHIIIE, BEIUMCIIEHUE MOXKET
OCTaHOBUTLCS PaHbIIle, €CJIU B CCHIJIKE Ha 9TOT 3aIIpoc 3aTpedyeTcs TOJIPKO OTPaHNYE€HHOE YUCIIO CTPOK.)

OmHAaKO eCJIH 3aIpoC WITH SIBASIETCS HEPEKYPCUBHBEIM U CBOOOIHEIM OT ITOOOYHEIX 9(D(HEKTOB (TO ECTH 3TO
SELECT, He BBEI3LIBAIOIINN N3MEHYMBLIX QYHKIINIM), OH MOKET OBITh CBEPHYT B POOUTEIILCKUH 3aIIpOC, YTO
TIO3BOJIUT ONTHMHM3UPOBATh COBMECTHO [Ba YPOBHS 3alIpoCOB. I10 yMOIYaHUIO 9TO IPOUCXOOUT, TOJIBKO
€CJIM 3aIIpoC WITH 3adelCTBYETCS B POOUTEILCKOM 3alIpOCe BCETO B OOHOM MECTE, a He B HECKOJIbKUX. ITO
IMoBefleHre MOXKHO MePeOoNpPeneNnnTh, Ho0aBuB yKa3aHue MATERIALIZED, YTOOB! BHIOEJIUThH BEIYUCIIEHHE
3ampoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOB MPUHYAUTEIbHO CBEPHYTDH €TO B POOUTEIILCKUM
3amnpoc. B nocnemHeM ciydae BO3HHMKaAeT PUCK MHOTOKPaTHOTO BLIYHMCIEHMS 3alpoca WITH, HO B UTOTe
9TO MOXKeT OBITh BEITOHO, €CIIM B KaXKIOM CJIy4Yae HCIIOIb30BaHMs WITH M3 BCETO pe3yibTaTa 3alpoca
OCTaéTCs TOJILKO HeOOoJIbIIast YacTh.

ITpocToi mpuMep OJIs IEMOHCTPAILIUY dTUX IIPaBUIT:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3anpoc WITH OyAoeT CBEPHYT B POOUTENbCKUM U OyIeT BHIIOIHEH C TeM XKe IJIaHOM, YTO U 3aIpocC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, ecniu B Tab1ulle CO3maH MHAEKC 10 CTONIOIY key, OH MOKET UCII0Ib30BAThCS [JISI IOy YeHU S
CTPOK C key = 123. B mpyrom cnyuae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH OymeT MaTepHayn30BaH, TO €CTh CO3JACTCS BpPeMeHHas Komus Tabnuibl big_table,
KoTopasi OymeT coemuHeHa ¢ co00M ke, 6e3 UCI0JIb30BaHUS KAaKOro-ITub0 MHAEKCca. DTOT 3aIlpoc OymeT
BHITIOITHATHCS ropa3ao 3¢ ¢eKTBHEE B TAKOM BHJE:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table
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)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref

WHERE w2.key = 123;

B sTtoMm ClIy4a€e OIrpPpaHHUYEeHHUsd POOUTEJIbCKOI'O 3aIlIpoCa MOI'YyT IIPHMMEHSATBCA HEIIOCPEOCTBEHHO IIpU
CKAaHHPOBAHUU big_ table.

I[TpuMep, B KOTOPOM BapHaHT NOT MATERIALIZED MOKET OLITh HEXKEIaTeIbHbIM:

WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;

B pmamHOM criywae Onaromapsi MaTepuanM3alydM  3ampoca WITH pecypcoéMKas (QyHKIIUS
very_expensive_function BEIYMCIISIETCSA TOJBKO OOWH Pa3 [AJIT CTPOKU TaOIUIIL], a HE IBAXKAHI.

ITpumepH! BhIIIE TOKA3EIBAIOT TOJIBKO HPENJIOXKEHNEe WITH ¢ SELECT, HO TaKUM Xe 06pa3oM ero MOXKHO
HUCII0JIF30BaTh C KOMaHAaMHU INSERT, UPDATE U DELETE. B KaxXX[IoM CJIy4ae OH 110 CyTH CO3aéT BPEMEHHYIO
TabIUIy, K KOTOPOX MOKHO OOPaATUTHLCS B OCHOBHOM KOMAaHIIE.

7.8.2. N3MeHeHue JaHHbIX B WITH

B npennoxeHuu WITH MOXKHO TaKzKe HCIIOJIb30BaTh OIE€pPaTOPHl, U3MEHSIOIINE JaHHble (INSERT, UPDATE
UM DELETE). OTO IIO3BOJIIET BHIIIONMHSTH B OOHOM 3alpocCe Cpa3y HECKOJIbBKO pPa3HBIX OIllepalui.
Hampumep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

9T1oT 3ampoc pakTUYECKH TepeMelllaeT CTPOKHU U3 products B products_log. OmepaTop DELETE B WITH
yOanseT yKa3aHHbIE CTPOKM U3 products M BO3BpAIlaeT UX COOEePKUMOE B IIPEJIOKEHUN RETURNING; a
3aTeM TJIaBHEIN 3aIlPOC YHUTAET 9TO COOEePKUMOE U BCTABIsSIeT B TaOMUIly products_log.

CneuyeT 3aMETHUTh, YTO IIpeajoxKeHue WITH B JaHHOM Ciiy4dae IMPHCOEOHHAETCs K OoIlepaTopy INSERT,
a He K SELECT, BJIO2KEHHOMY B INSERT. 3JTto H806XOJII/IMO, TaK KaK WITH MOXeT cogepzXKaTh OIlepaTOpPHI,
U3MEHAIIe NaHHBIE€, TOJIEKO Ha BEPXHEM YPOBHE 3alIpocCa. OpHako IIpY 3TOM IIPDUMEHAITCHA OOBIYHBIE
IIpaBUJIia BUOUMOCTH WITH, TaK 4YTO K Pe3yJabTaTy WITH MOZKHO O6paTI/ITBCH U U3 BJIOZKEHHOTI O OoIIepaTopa
SELECT.

OnepaTophl, U3MEHSIOIIMEe MaHHLIE, B WITH OOBIYHO [OIIOIHSIIOTCS HPenJIoXKeHHeM RETURNING (CM.
Pazmen 6.4), KaK IOKa3aHO B 3TOM IIpuMepe. BakKHO MOHMMAaTh, YTO BpPEMeHHas TabiuIila, KOTOPYIO
MOZKHO OyIeT UCHOJIb30BaTh B OCTAJILHOM 3aIlpoce, CO37aEeTCsI U3 pel3yJibTaTa RETURNING, a He LieJieBoi
TabnuIEl omepaTopa. Eciu omepaTop, W3MEHSIONIUN OaHHBIe, B WITH HEe MOOMNOJHEH MNPEeaIoXeHUeM
RETURNING, BpeMeHHasi Tabnuila He CcO3maéTcss W obOpalaThCsAd K HEW B OCTAJIbLHOM 3alIpoCce HEeJIb3S.
OmHaKO TakKOM 3ampoc BCE paBHO OyaeT BHIIONHEH. Hampumep, mOoOmycTHM CHIEOyIOIAN HE O4YeHb
IPaKTUYHBIM 3alpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKM u3 TabmuIl foo  bar. [Ipu 3TOM YKCIT0 3aA€ICTBOBAHHBIX CTPOK, KOTOPOE TIOJTYyUHUT
KJINEeHT, OymeT MOOCYUTEBATLECS TOJIBKO IO CTPOKAaM, YOAJIEHHEIM U3 bar.
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PekypcuBHBIE CCHIJIKHY B OllepaTopax, U3MEHSIOIUX JaHHbIe, He JOIYCKATCSI. B HEKOTOPHIX CIydasiX 3TO
OorpaHWYeHHe MOXKHO 000¥TH, 0OPATUBIINCH K KOHEYHOMY Pe3yJIbTaTy PEKYPCUBHOTO WITH, HAIIPUMED
Tak:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

9TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHBIe U KOCBEHHEIE COCTaBHBIE YaCTHU IIPOAYKTA.

OmnepaTophl, U3MEHSIOIINEe JaHHBIE B WITH, BEIIIOJHSIOTCS TOJIBKO OOHH Pa3 UM BCerma IOJIHOCThIO, BHE
3aBUCHMOCTH OT TOTO, IPMHUMAET JIM UX Pe3yIbTaT OCHOBHOM 3aIlpoc. 3aMeThTe, YTO 3TO OTJIMUYAETCS
OT mOBefeHusI SELECT B WITH: KaK TOBOPHUJIOCH B IPEIBIAYIIEM pa3aesie, SELECT BHIIIOIHSETCS TOIBKO A0
TeX TIOP, II0Ka eT0 Pe3ylIbTaTkl BOCTPEOOBAaHBI OCHOBHBLIM 3aITPOCOM.

BrnoxxeHHBIE OTIEPAaTOPHL B WITH BBIMIOJTHAIOTCS OOJHOBPEMEHHO OPYT C OPYTOM U C OCHOBHBIM 3allpPOCOM.
TakuM 00pa3oM, HOPSOOK, B KOTOPOM OIIEpPaTOpPEl B WITH OyOoyT (paKTHYECKH H3MEHSATh HaHHBIE,
HelpeqackasyeM. Bce 3TH omepaTophl BBHIIIOIHSIOTCS C OOHUM CHUMKOM OaHHbix (cM. ['maBy 13), Tak
YTO OHM HE MOTYT «BHOETh», KaK KaXKIObll M3 HUX MEHseT IleJieBble TaOmuUIlbl. OTO YMEHbIIaeT
9¢ddeKT HempenckKalyeMoCTH (aKTUYECKOTO NOPsAAKa U3MEeHEeHU CTPOK U 0O3HadaeT, YTO RETURNING —
€IVHCTBEHHBIN BapuWaHT Ilepefadyd M3MEeHEHUUN OT BIOXKEHHBIX OIIepPaTOpPOB WITH OCHOBHOMY 3aIllpoCy.
Hanpumep, B faHHOM clIy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIIIHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPEIE OBLITH IO meucTBUSA UPDATE, TOrHda Kak B 3alipoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHEINIHUM SELECT BBIOACT U3MEHEHHLIE JaHHLIE.

HeomHokpaTHOE M3MeHEHNE OOHOM U TOM Ke CTPOKHY B PaMKaX OJHOTO OTlepaTopa He MOAJepPKUBAETCS.
HNmeTh MecTO O6yeT TOMbKO OOHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaféKHO OTpPEeeuTh, KaKoe UMEHHO,
YaCcTO OOBOJIBHO CJIOKHO (@ MHOTOAa ¥ BOBCE HEBO3MOXKHO). JTO TakK Ke KacaeTcs ciydas, Korga
CTPOKa yHanseTcs W H3MEHSEeTCsS B TOM JKe OIepaTope: B pe3ynbTaTe MOXKET OBITh BHIIIOTHEHO
TOJIbKO oOHOBeHue. [IoaToMy B 001eM ciiydae cienyeT n3beratsh 1ogoOHOTO HaJl0KEeHHUs olepauuii. B
YacTHOCTH, n3beraiTe MOO3ampoOCOB WITH, KOTOPHIE MOTYT TIOB/IUSITh Ha CTPOKYU, U3MEHSIEMBIE OCHOBHBIM
OIIepaTopoM WM OIlEpaToOpaMu, BJIOXKEHHBIE B HEro. Pe3ynbpTaT OENUCTBUS TAaKWX 3ampocoB Oymer
HeIpeCcKa3yeMBIM.

B HacTosmiee BpeMs, OIS ollepaTopa, U3MEHSIONIero maHHble B WITH, B Ka4eCTBe IIeJIeBOM HEeJb3s
UCIIONb30BaTh TAONMUIy, OJII KOTOPOU OIIpenesieH0 YCIOBHOE IIPaBUI0 MU MPAaBUI0 ALSO UMM INSTEAD,
€CJIM OHO COCTOUT M3 HECKOJILKUX OIIepaTOpPOB.
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Postgres Pro npenocraBinsieT oib30BaTeIsIM OOTaThiii aCCOPTUMEHT BCTPOEHHEIX TUIIOB HaHHEIX. Kpome
TOTO, IOJIb30BaTEIM MOT'YT CO3aBaTh CBOU TUIIHI B Postgres Pro, ucnons3lysa komanny CREATE TYPE.

Ta6m/1ua 8.1 COOEePXUT BCE€ BCTPOEHHBIE THUIIEI OAaHHBIX o61.uero IOJIb30BaHUuA. MHoOrue us
AJIbTEPHATUBHBIX I/IMéH, HpI/IBeJIéHHBIX B CTOJ'[6LI€ «IICeBOOHUMEBI», UCIIOJIB3YIOTCA BHYTPH Postgres Pro
II0 UICTOPUYECKHUM IMTPDHUYHNHAM. B 3TOT CIIMCOK He BKIIIOYEHBI HEKOTODPhI€ YCTAPEBIIINE TUIIEI M1 TUIIBI OJIA
BHYTPEHHEroO IIPpUMEHEHUA.

Taoauma 8.1. TUNDBI TaHHBIX

AMmsa IIceBOOHHMbI Onucanue

bigint int8 3HaAKOBOe Iiefioe u3 8 6auT

bigserial serialS8 BOCbMUOANTHOE 1mejoe C
aBTOyBeJINYEHUEM

bit [ ( n) 1 6uTOBasi CTPOKAa (PUKCHUPOBAHHOU
IJIMHBI

bit varying [ ( n) ] varbit [ ( n) ] ouTOBas CTPOKa HepeMeHHOf/i
IJTMHBI

boolean bool jJoruyeckoe 3HaueHue (true/
false)

box OPSMOYTOIBHUK B IIJTIOCKOCTH

bytea OBOMYHBIE [JaHHBIE («MacCHUB
0amT»)

character [ ( n) ] char [ ( n) ] CUMBOJIbHAS CTPOKa
(PUKCUPOBaHHOU OJIVHEI

character varying [ ( n) 1] varchar [ ( n) ] CHUMBOJIbHasA CTPOKa HepeMeHHofI
IJTUHBI

cidr ceteBou agpec IPv4 unu IPv6o

circle KpPYyT B IIJIOCKOCTH

date KaJleHOapHasi maTta (ropd, Mecsi],
IEeHb)

double precision floats8 YHCJI0O OBOMHOM TOYHOCTH C
IJIaBaloIel TOYKOoH (8 6aiT)

inet ampec y3na [Pv4 unu IPv6

integer int, int4 3HAKOBOE qupréXGaﬁTHoe 11eryioe

interval [ mong 1 [ ( p) 1 HHTEepPBaJl BpeMeHU

json TEKCTOBBIE maHHBEIE JSON

jsonb OBOUYHBIE OaHHBIE JSON,
pa3obpaHHBIE

line npsMas B IIJIOCKOCTHU

lseg OTPE30K B IIJIOCKOCTU

macaddr MAC-apgpec

macaddrs$ agpec MAC (Media Access
Control) (8 popmaTte EUI-64)

money OeHeXHasl CyMMa

numeric [ ( p, s) ] decimal [ ( p, s) ] BEIIEeCTBEHHOEe YICJIO 3aOaHHOU
TOYHOCTHU
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HUMmsa IIceBOIOHHUMBI Onucanue

path reoMeTPUYECKUU OyTh B
IIJIOCKOCTH

pg_lsn IOCIeOoBaTENIbHEIL HOMEDP B
xkypHaine Postgres Pro

point reoMeTpuyeckKas TOYKa B
TIJIOCKOCTH

polygon 3aMKHYTBIN reoOMeTPUYECKUU
OyTh B IIJIOCKOCTHA

real float4 YUCJI0O OOWHAPHOM TOYHOCTH C
IJIaBaloley Toukou (4 6amTa)

smallint int2 3HAKOBOe OByXOaMTHOE Iiefoe

smallserial serial2 ,'!IBy’XﬁaI;ITHoe ueioe C
aBTOyBeJINYEHUEM

serial seriald yeTHpExOaTHOE neioe C
aBTOyBeJINYEHUEM

text CHMBOJIbHASI CTPOKa MepeMeHHOU
OJINHBI

time [ ( p) 1 [ without time BpeMsa CyToK (6e3 4acoBOToO

zone | HOHC&)

time [ ( p) ] with time zone |[timetz BpeMs CyYTOK C Y‘-IéTOM YacoBOTI'0O
mosica

timestamp [ ( p) ] [ without mata W BpeMms (0e3 YacoBOTO

time zone ] mosica)

timestamp [ ( p) ] with time|timestamptz JaTa ¥ BpeMS C Y4ETOM YacOBOTO

zone II0siCa

tsquery 3alIpoc TEKCTOBOT'O ITOMCKa

tsvector OJOKYMEHT O TEKCTOBOI'O
IOMCKa

txid_snapshot CHUMOK uneHTuduUKaTopa
TpaH3aKLuu

uuid VHUBEPCAJbHEIN YHUKaJIbHBIN
UugeHTu(GUKATOP

xml XML-maHHEBIE

U 6e3), xml.

CoBMEeCTHMOCTH

B crangmapTte SQL omnucaHH CclieQyIOIye TUITH (MJIN UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBBLIM IIOSICOM U 6€3), timestamp (C 9aCcOBBIM IIOSICOM

Kaxxppiii TUIl aHHBIX UMeeT BHyTPEeHHee NIpencTaBlieHue, CKPEITOe (PyHKIUSIMU BBOOA U BhIBoda. [Ipu
9TOM MHOTHWE BCTPOEHHBIE THUIIBI CTAHOAPTHHL U MMEIOT OYeBUOHEIE BHellHUe ¢opMmaTthl. OOHAKO €CTh
TUIH, YHUKaIbHBIE 0715 Postgres Pro, HanpuMep reoMeTpudecKue IMyTH, U €CTh TUIE], KOTOPBEIE MOTYT
UMeTh pa3Hble GopMaThH, HaIpuMep, naTta U BpeMs. HekoToprle pyHKIIMY BBOJA U BHIBOMA HE SABISIOTCS
B TOYHOCTHM OOpPaTHBIMU APYT K OPYTY, TO €CThb Pe3ynbTaT (PyHKIMK BHIBOJIA MOXKET HE COBIIaaTh CO
BXOOHBIM 3HaYEHUEM U3-3a IOTEPU TOUYHOCTH.
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8.

©

1. YucnosBbie TMNbI

YucnoBele THUITEI BKIIOYAIOT OBYX-, YETHIPEX- U BOCBMHUOAMTHEIE IIeJIbIe, YETHIPEX- M BOCHMUOANTHBIE
Ylcjla C IJIaBalolllell TOYKOM, a TaKXKe OeCsSTUYHbIe 4YMcjla C 3aJaBaeMOM TOYHOCTBbIO. Bce aTM THUIHI
nepeunciens B Tabmuie 8.2.

Taoauma 8.2. YucjaoBble THIOBI

M Pasmep Onucanue Ouama3oH

smallint 2 OatiTa nemoe B HebombimoMm|-32768 .. +32767
Iuana3oHe

integer 4 6anTa TUOWYHBIA BBIOOp nO1s1|-2147483648
IEeJIbIX YHCeln +2147483647

bigint 8 6auT nejoe B 6omnbiroM|-9223372036854775808.
guamna3oHe 9223372036854775807

decimal IIepeMeHHEBIN BellleCTBeHHOe uucnio c|go 131072 uudp [mo

YKa3aHHOU TOYHOCTHIO |OEeCSATUYHON TOYKU U OO0
16383 — mocie

numeric nepeMeHHBIN BellleCTBeHHOe uucno c|gpo 131072 mudp @mo
YKa3aHHOU TOYHOCTHIO |OECATUYHON TOYKU U OO0
16383 — mocine

real 4 Gaiita BeIIeCTBEHHOE 4YHCJIO C|TOYHOCTBE B IIpeneiiax 6
HepeMeHHOfI TOYHOCTBIO |IE€CATUYHEIX HHd)p

double precision 8 GaiT BeIlleCTBEHHOe YHCJIO C|TOYHOCThH B IIpemesiax 15
ImepeMeHHOW TOYHOCTBIO |IeCATHYHBIX UG

smallserial 2 GaiiTa Hebombimoe 1emnoe c|l.. 32767
aBTOYBEIUYEHUEM

serial 4 Gaiita nemoe c|l..2147483647
aBTOYBETUYEHUEM

bigserial 8 6auT f6osbIroe 1emoe c|l ..
aBTOyBeNTHYEHHUEM 9223372036854775807

CUHTAKCHUC KOHCTAHT YMCIIOBHIX TUITOB onucaH B [Tompasnerne 4.1.2. [I71 9TUX TUIIOB OTPENEsEH TOTHBIN
Habop COOTBETCTBYIOMINX apUPMETHIECKUX OTIEPATOPOB U QYHKITHM. 3a MOMOTHUTETbHEIMU CBEIEHUSTMU
obpatutech K ['1aBe 9. [lompo6GHee 9TH TUILI OIIMCAHEI B CIEAYIOUIUX pa3fesiax.

1.1. Lleno4yucineHHble TUNbI

Tunbl smallint, integer ¥ bigint XpaHST IIeJIkle YHCIA, TO €CTh YKuciia 6e3 MpoOHOM YacTH, UMeloIe
pasHble MONMyCTHUMEIE MHAIIa30HEI. IIOMBITKA COXPAHWThL 3HAUEHWE, BHIXOMsINee 3a PaMK{ OHala30Ha,
IPUBEOET K OInOKe.

Yalile BCero UCIOJIb3YEeTCS TUII integer, KaK Haubosee c6anaHCUPOBAHHBIN BEIOOD IIMPUHEL IMana30Ha,
pa3Mepa u OBICTPOmEMCTBMs. THI smallint OOBIYHO IPHUMEHSIETCS, TOJBKO KOTOa KpalHe BaxKHO
YMEHBIIUTL pa3Mep OaHHBIX Ha OuCKe. TUI bigint IDpegHa3Ha4dYeH OJig TeX CJly4daeB, KOraa 4ucia He
yMeIllaloTCSI B MHUalla30H TUIIA integer.

B SQL ompepeneHbl TOMBKO TUMH integer (MM int), smallint ¥ bigint. MMeHa THUIIOB int2, int4 u
int 8 BHIXOMST 3a PaMKHM CTaHOapTa, XOTs MOT'YyT paboTaTh U B HEKOTOPHIX npyrux CYB]I.

1.2. Yucna ¢ Nnpou3BOJILHOMU TOYHOCTbIO

Tum numeric TO3BOJISIET XPAaHUTh YHCIA C OYEeHb OOJBIIMM KonudecTBOM Impp. OH 0cobGeHHO
PEKOMEHOYETCS OIS XpaHeHUs JeHEeXHBIX CYMM U OPYTUX BEIUYWH, TIe BaXKHa TOYHOCTb. BEIuucieHus
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C TUIIOM numeric JalOT TOYHBEIE Pe3YJIbTaThl, Ie 3TO BO3MOXKHO, HAallpUMED, IIPU CI0KEHUU, BEIUYUTaHUHU
u ymMHOXkKeHnu. OgHAKO oIepaluy CO 3HQUEHUSIMU numeric BBIIOJHSIOTCSA TOpa3fgo MenjeHHee, 4YeM C
eabIMHU YUCIaMU UJIM C TUIIaMU C IIJIaBaloIel TOUYKOU, ONMCAaHHBIMU B CJIEAYIOIIEeM pas3fgerie.

Huxe MBI MCHOJIB3YEM CJIEAYIOIINE TEPMUHEBI: Mdcwmabd 3HAYEHUS numeric OIpPeneseT KOIUYeCTBO
OEeCATHUYHBIX ITUGP B IPOOHOM YaCTH, CIpaBa OT OECSITUYHON TOYKH, a MOYHOCMb — 00IIee KOITUIeCTBO
3HAYMMBIX IUGP B YHCIEe, T. €. KOIUYECTBO ITUPpP 1Mo o6e CTOPOHHI MeCATHYHOM TOuKu. Hampumep,
yucio 23.5141 uMeeT TOYHOCTEL 6 1 MaciiTad 4. IlemouncieHHbIe 3HAUEHNUST MOXXHO CUMTATh YHCIJIAMU
¢ macirabom 0.

st cTonOIla THUIA numeric MOXKHO HACTPOUTh M MAaKCUMAaJIbHYIO TOYHOCTh, ¥ MaKCHUMaIbHEIN MacIiTal.
Cronbel TUIA numeric OOBSIBASETCS CIEOYIOIINM 00pa30M:

NUMERIC (TouHOCTE, Macmrab)

TouyHOCTH [MOMXKHA OBITH IIOJIOKUTEJIPHOM, a MaciuTa® IIOJ0XUTEJIbHEIM HIIH PABHBIM HYIIIO.
AnbTepHaTUBHBLIA BapHUaHT

NUMERIC (TOUYHOCTE)
ycTaHaBnauBaeT Macutab 0. Popma:
NUMERIC

0e3 yKasaHHMsT TOYHOCTM H MacmTaba co3maéT cTonbell, B KOTOPOM MOXKHO COXPAHSTb YHCJIOBHIE
3HaYeHus II000H TOUYHOCTH U MacinTaba B IIpefeax, IoaaepXUBaeMbIX CHCTEMOI. B cTonbIie 9TOTo THIla
BXOIHBIE 3HaUEHUS He OyOyT NPHUBOOUTLCS K KaKOMYy-uOo Maciitaby, Torga Kak B cTonbiiax numeric C
SIBHO 3aJaHHBIM MacIITaboM 3HaYeHUs IIOATOHSIOTCS Iofx 3TOT MaciuTab. (CtanmapT SQL yTBepXKaaer,
YTO I10 YMOJTYaHHUIO IOJI2KEH YCTaHaBNMMBAThHCA MaciiTad 0, T. €. 3HAYEHUS MOJIZKHEBI IIPUBOOUTHCH K I[€JTBIM
ypcnaM. OgHAKO MBI CYMTaeM 9TO He O4YeHb IT0JIe3HBIM. Eciu O Bac BaxkKHa MEePEeHOCHMOCTH, BCerma
yKa3blBaliTe TOYHOCTDb M MacIITad SBHO.)

IIpumeuaHnue

MakcuManIbHO OOIIyCTHMAasi TOYHOCTh, KOTOPYIO MOXKHO YKa3aTh B 00bsiBJIeHUH Tuma, paBHa 1000;
€CJIM Ke HCII0Ib30BaTh NUMERIC 6e3 yKa3aHUS TOYHOCTU, HEWCTBYIOT OTPDAaHUYEHUS, ONMCAHHbLIE
B Tabmnure 8.2.

Ecnu macmra® 3HaYeHMsI, KOTOPOe HYKHO COXPAHWUTh, IPEBHIIIAET OObSABIEHHBN MacmTab cTomnbia,
cucTeMa OKPYTJIUT €T0 [0 3aJaHHOI'0 KOJIW4YeCcTBa U nociie TOYKU. Eciu xKe mocie 3Toro KOJIM4eCTBO
mudp creBa B cyMMe C MacIITaboM IPEBBICUT OOBSIBIIEHHYIO TOYHOCTh, IIPOM30UAET ommbKa.

YucnoBele 3HaUYEHUS (PU3NUYECKU XpaHATCA 6e3 KakKux-nubo MOMOHSIONINX HYJeN cjieBa WX CIIpaBa.
Takum o6pa3om, OOBSABJIIEMBIE TOYHOCTh U MaciuTab® cToJiblla OoIpenensiioT MaKCHUMaJIbHBIM, a He
(uKcupoBaHHLIN pa3Mep xpaHeHusA. (B 9TOM CMBIC/IE THUII numeric OOJbIIE MTOXOXK HA TUM varchar (n),
4yeM Ha char (n).) JIeHCTBUTENbHEINA pPa3Mep XpPaHEHMsI TAaKOTO 3HAYEHUS CKJIQIbIBAETCS U3 OBYX OauT
OJIS1 Ka’KOOM TPYIITEL U3 YeTHIPEX UGP U OOMOTHUTEIBHEIX TPEX-BOCEMU OalT.

[ToMuMO OGBIYHBIX YHUCEJT TUII numeric II03BOJISIET COXPAHUTD CIIel[haIbHOe 3HaUeHUe NaN, UYTO 03HA4YaeT
«not-a-number» (He 4ucsno). Jlro6ast omepauusi ¢ NaN BHIAAET B pe3yiabTaTe TOXKe NaN. 3aluCHIBas 3TO
3HauYeHWe B BUME KOHCTAHTH B KoMaHme SQL, ero Hy»XHO 3aKJ/II0YaTh B amoCTPO(dwl, HAIpUMep TaK:
UPDATE table SET x = 'NaN'.Peructp CHUMBOJIOB B CTPOKE NaN He BazKeH.

IIpumMeuyanue

B GONBIIMHCTBE peannu3aliil «He YHUCJIo» (NaN) CUHTAeTCs He PaBHBIM JII000OMY APyroMy 3HAaYeHHUI0
(B TOM yucie u caMoMy NaN). YToO®I 3HAUEHUS numeric MOXKHO OBIJIO COPTHPOBATD U UCIIOIb30BaTh
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B IPEBOBUOHEIX WHIOEeKcax, Postgres Pro cuuTaeT, YTO 3HaYEeHUs NaN PaBHH IPYT APYTY U IIPU 3TOM
OoJIbIlle JIIOOBIX YUCJIOBBIX 3HAYEHUHU (He NaN).

Tumnsl decimal ¥ numeric paBHO3HauHbLl. O0a 3TU THUIIA ONKUCAHEI B cTaHOapTe SQL.

ITpu OKpyrjieHWM 3HAUEeHUU TUN numeric BBIOAET YMCIIO, OOJIBINIee II0 MOAYII0, TOorga Kak (Ha
OOJNBIIMHCTBE IIIAaTHOPM) THIIBI real U double precision BHOAIOT OnuXKalliee YETHOE YHCIIO.
Hanpuwmep:

SELECT x,
round (x::numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | —2
-1.5 | -2 | -2
-0.5 | -1 -0
0.5 | 1 0
1.5 | 2 | 2
2.5 | 3 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tunel maHHBIX real M double precision XpaHAT NPUOTUKEHHBIE YHUCJIOBHIE 3HAYEHUS C IIEPEMEHHON
TOYHOCTBIO. Ha Bcex moagepKnBaeMBIX B HACTOSIIEe BpeMs IJIaTGhopMax 3TH TUITE PEAJIU3YIOT CTaHOAPT
IEEE 754 nnsi gBow4HOM apudMeTHKH C IIJIaBalolllel TOYKOM (C OOMHApPHOM U OBOMHON TOYHOCTHIO
COOTBETCTBEHHO), B TOM Mepe, B KaKOU ero IOOJepzKUBAIOT ITPOIIeCCOp, OllepaliioHHAasi CHUCTeMa U
KOMIIUISTOP.

HeTouHOCTE 3mecCh BEIPA2KAETCA B TOM, YTO HEKOTOPEIE 3HAYEHUSA, KOTOPEIE HEJIb354 npeoGpaaoBaTb BO
BHy'TpeHHI/Iﬁ Q)OpMaT, COXPAaHAITCA HpI/I6HI/I}KéHHO, TaK 4YTO IIOJIYYEHHO€ 3Ha4YeHHne MO2XKeT HECKOJIbBKO
OTJIMYATBCA OT 3aIlIMCAHHOTIO. praBJ’IeHI/Ie HOJIO6HBIMI/I omubKaMu U UX PacCIIpoCTpaHeHue B IIpomecce
BBEIYHCIIEHUU SIBISETCS IIpegMeTOM HU3Y4YEeHHs LEeJIOTO pa3fgeila MaTeMAaTHUuKU U KOMHBIOTepHOfI HAQYKH, U
30eChb HEe paCCMaTPHUBAETCsA. MEI OTMETHM TOJIBKO ciaenymouiee:

e Ecmnu Bam HY2KHa TOYHOCTB IIPU XPaHEHKWUN U BEIYUCJIEHUAX (Hanpnmep, OJIsd JEeEHEXKHBIX CYMM),
I/ICHOHB3yfITe BMECTO 9TOI'0O THII numeric.

e Ecnu BB XOTUTE BBHIIOJIHATH C 9TUMH TUIIAMU CJIOXKHBIE BRIYUCIIEHUS, UMEIomue OOIbIIYI0
BaXKHOCTB, TIIATEIbHO U3yYUTE Pean3alnio omepalyi B Balllel cpene u 0COOEHHO TTOBEIEHUE B
KpalHuX ciy4dasx (0eCKOHEYHOCTh, aHTUIIEPETIOJTHEHUE).

* TIpoBepKa paBeHCTBa ABYX YHCEJI C IJIABAIOIEH TOYKOM MOXKET He BCerja gaBaTb 0KUIaeMBbIi
pe3ynbTar.

Ha Bcex moppmepXuBaeMBIX celdyac mijaTdopMax THUII real MOXKET COXPaHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 c TOYHOCTBIO He MeHbIIe 6 mecATUYHBLIX MUPP. THUII double precision mpeamaraert
3Ha4YeHUs B AuarnaloHe npubmusutesnbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTBIO He MeHbIne 15 mudp.
ITonBITKa COXPAaHUTH CJIMIIKOM OOJIBININE MJTH CIIUIITKOM MaJleHbKHe 3Ha4YeHU s NPUBENET K omnbke. Eciu
TOYHOCTb BBOJMMOI'O YMCJIa CJIUIIKOM BeJIMKa, OHO OymeT OKpyrieHOo. IIpu MOmBITKEe COXPAaHUTh YHUCIIO,
6m3koe K 0, HO HeIpeaCTaBUMOE KaK OTIUYHOe OT 0, Ipou30UmEeT ommbKa aHTUIIEPETIOTHEH M.

[To ymonmyaHHMIO 4YHClIa C IIaBalOmed TOYKOM BEIBOOATCSI B TEKCTOBOM BHAE B KpaTdaulleM
TOYHOM OECSITUYHOM ITPEICTABJIeHNHN; BEIBOOHUMOE JeCATHUYHOE 3HaYeHHe OKa3hIBaeTCcs Oojiee OIM3KUM
K K3HAYaJIbHOMY OBOMYHOMY 4YHCIIy, 4yeM Iio00e Opyroe 3HauYeHHe, IIPedCTaBUMOe C TOH Ke
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OBOMYHOM TOYHOCTHIO. (OOHAKO BEHIBOOMMOE 3HAUEHUE B TEKYyIIel peanu3allii HUKOTHOa He HaXOOUTCS
MOYHO TIOCepeduHe MeXKOy OBYMS IIPedCTaBUMLIMH OTBOMYHLIMH 3HAUYEHHSMU, BO wu3bexkaHUe
pacIpocTpaHEHHOH OmuOKY C (YHKIMSIMU BBOIA, HE YUUTHBAIOIINMY KOPPEKTHO IPAaBUIO OKPYTJIEHUS
mo Onmzkauinero 4YE€THOro.) BEIBOOMMOE 3HAYeHHEe MOXKeT 3aHMMaTh He Oonblie 17 3Havalmmx
OeCATUYHLIX ITUQP O TUIIA float8 1 He Oombine 9 mudp oisa tuma floatd.

IIpuMmeyanue

Hpe06pa3OBaHHe B KpaT‘-IafIH.IHfI TOYHBIM BHU[ IIPOU3BOOUTCA TOpPaA3no 6BICTpee, 4yeM B
TPAaOUIIMOHHOE IIPpedCTaBJIEHNEe C OKPYI'JIEeHHUeM.

71 COBMECTUMOCTH C pe3ylIibTaTaMU, BJaBaeMEIMU CTapEIMU BepcusaMu Postgres Pro, u ymeHbIIeHNUS
TOYHOCTH BBIBOOMMBIX UYHCEJ, KOorma 93To Tpebyercsa, B mapamerpe extra float digits mozkKHO
BEIOpATh TaKXKe BapHaHT OKPYIJIEHHOI'O NeCATUYHOTOo BhIBoja. Co 3HadeHmeM ( BOCCTaHaBIMBAETCS
IelCTBOBaBIIee paHee 10 YMOJIYaHUI0 OKPYTJIeHUe Yuciaa 00 6 (mi1s Tuna float4) unu 15 (onasa float8)
3HaAYalIUX OeCATUYHHIX IUdp. [Ipyu oTpUIlATENTLHLIX 3HAYEHUSAX YMCII0 3HAYallux Uudp yMeHbIIaeTCs
IOTIOJIHUTEJILHO; HATIPUMED, NIPHU -2 pe3ybTaT OyaeT OKPYyTiaeH ao 4 unu 13 1mudp, COOTBETCTBEHHO.

ITpu mro6om 3Hauenuu extra float digits, 6onpimem 0, BEIOMpaeTcs KpaTdaklliee TOYHOE MPEeACTaBIeHUE.

IIpumMeuyanue

ITpunoxKeHusi, KOTOPHIM ObITM HYKHBI TOYHHIE YWCJIOBbIE 3HAYEHMs, PaHbIIEe 3afgaBajid mOjist
mapameTrpa extra float digits 3Hauenme 3, 4YTOOB TONMy4YuTh uX. OHWM MOTYT IIPOMOIIKATH
KCITOJTb30BaTh 9TO 3HAUEHUE [JIT MAaKCUMaJIbHOM COBMECTUMOCTH C PA3HLIMU BEPCUSTMH.

B pomonHeHme K OOBIYHEIM YMCJIOBEIM 3HAUEHHUSM THUIIBI C mJaBalllnel TOYKOM MOT'YT COOepzKaThb
cilenymwume CrienguaJIbHbIe SHAYEeHUA:

Infinity
—Infinity
NaN

OHM TpPencTaBNIsSOT ocoOvle 3HaueHwus, onucanuele B IEEE 754, cooTBETCTBEHHO «OECKOHEYHOCTH»,
«MUHYC OECKOHEYHOCTE» M «HE YHCJIO». 3alMChIBas 3THU 3HAYEHUS B BUAe KOHCTAHT B KoMaHme SQL,
UX HYXKHO 3aK/I4YaTh B anocTpodbl, HAallpuMep TakK: UPDATE table SET x = '-Infinity'. Peructp
CHUMBOJIOB B 3TUX CTPOKaXxX He BaXeH.

IIpumMeuyanue

Cormacuo IEEE754, NaN He JOJI)KHO CYUTAThCS PaBHEIM II060MY APYTOMY 3HAYE€HHUIO C IIJIaBarolei
TOYKOM (B TOM 4YHCJIe M caMoMy NaN). UTOoOBl 3Ha4YeHUS C IIjIaBalolledl TOYKOM MOXKHO OBLIO
COPTHPOBATH U MCIIOIH30BaTh B PEBOBUOHEIX UHAEKCaX, Postgres Pro cuuTtaet, 4To 3HaUYEHUSI NaN
PaBHBI OPYT APYTY, ¥ IPU 3TOM OOJIbIIIe TI0OBIX YUCIIOBEIX 3HAUEHUM (He NaN).

Postgres Pro Takxke nopgmepzkuBaeT GopMaTH float U float (p), OTOBOPEHHEIE B cTaHmapTe SQL, mns
yKa3aHus HETOYHBIX YMCJIOBEIX THUIIOB. 3OECh p ONpeHenseT MUHUMAJIbHO OOIyCTUMYIO TOYHOCTH B
OsouuHbix mudpax. Postgres Pro BocipuHUMaEeT 3aMucCh OT float (1) A0 float (24) KaK BLIOOp TUIIA real,
aBaHHCbOTfloat(ZS)nofloat(53)KaKBHﬁOpTHHadouble precision.3HaquHH}3BHeHOHYCTHMOFO
Iuara3oHa BBI3BIBAIOT OIMIMOKY. Eciiu float yKa3biBaeTcsl 6€3 TOYHOCTH, IOAPAa3yMeBaeTCs THUIl double
precision.

8.1.4. NocnepoBaTesibHblie TUNDbI
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IIpumeuanue

B 3TtoM pazgerne onuceBaeTcsa crnenuduuHblili gna Postgres Pro cmocob co3maHus cTonbna
C aBToyBenmuueHueM. JIpyroii cmocol, COOTBETCTByMOIIMM cTaHmapTy SQL, 3akmio4daeTcs B
HCIOJIb30BaHUU CTOJIOOB UOEHTU(PUKAIINU U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

Tumnel JaHHBIX smallserial, serial M bigserial He SIBJIAIOTCS HACTOSIIIUMU THUIIAMH, @ IIPEICTABIISIOT
cobol TpoCTO ymoOHOE CPENCTBO IJIA CO3MAaHUSA CTOJIOIOB C YHUKAJIBLHBIMM HOEHTHUDUKaTOpaMu
(momo6HOEe CBOMCTBY AUTO_INCREMENT B HeKOoTOphiXx CYB]I). B Tekyleil peanu3alnuu 3allucCh:

CREATE TABLE wmMg_Tabmunser (
umMg_cronbga SERIAL

)i

PaBHO3HaA4YHa CIIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE wmg_rabauiel_uMda_cronbria_seq AS integer;
CREATE TABLE wmMg_Tabmunser (

umMd_cronbrga integer NOT NULL DEFAULT nextval ('mMg_ rabauyel_umMg_cronbra_seq')
)i
ALTER SEQUENCE mMg Tabnunel_HMg _cTonabrna_seq OWNED BY wummMg rabuauiel. uMd_CcToNbI[a;
To ecTn IIpK OIIpenejylIeHrnKu TaKOro THIIa CO3JIaéTC$I HGHO‘{I/ICHGHHHﬁ CTOJ'I6€‘LI CO 3Ha4YeHueM IIO
YMOJI9aHHUIO, HU3BJIEKA€MBIM HN3 TI'€HepaTOopa II0CIIegoBaTeJIbHOCTH. YT0oOHE B CTOHGGH Henb3sl OBLIO
BctaButh NULL, B ero ompepgesneHue qoOaBiseTCss orpaHudYeHre NOT NULL. (Bo MHOTHX CJIy4asx TakKxkKe
UMeeT CMBICT HOOaBHUTHL [OJIT 9TOTO CTONOIA OTpPaHMYEHHsT UNIQUE MM PRIMARY KEY OIS 3alllUTHI
oT omuO0YHOro mobaBiieHUs AYOIUPYIOMIMXCS 3HAUYEHHWW, HO aBTOMATHYECKH 3TO HE IPOMCXOMUT.)
HOCJ’IGJIHHH KOMaHOa oIIpepneisieT, 4TO IIOCJIeaOBaTEeJIbHOCTEh «IIPHMHAOJIEZKUT» CTOJ'I6LIy, TaK 4YTO OHa
OymeT ymaneHa IIpH yaaJeHuu CTOJIOa UK TaOJIUITH.

IIpuMmeyanue

Tak Kak TUIIBI smallserial, serial U bigserial peanu30BaHbl Yepe3 MOCIEOOBATENbHOCTH, B
YHCJIOBOM PSOY 3HAYEHUI CTOJIOIIa MOTYT 00pa30BBIBATLCS IMPOIIYCKH (MIH «OHIPBEI»), HaxKe eCJIu
HUKaAKMEe CTPOKU He yHassanuch. 3HaueHue, BBIIeJIEHHOE U3 II0CIIeHOBaTEIbHOCTU, CUUTAETCS
«3aJleliCTBOBAaHHBIM», JaXKe eCII CTPOKY C 9THM 3HaYeHHeM He yOaJIoCh BCTABUTh B TAOIUILY. ITO
MOXKEeT IIPOM30UTH, HAITpUMep, IPU OTKaTe TpaH3aKIuW, moOaBisdioIlel maHHble. CM. omucaHue
nextval () B Pazgene 9.16.

YT0O6HBI BCTABUTD B CTOJNIOEIl serial cienymilee 3Ha4eHue IoCIea0BaTeJIbHOCTHU, eMYy HY2KHO IITPDUCBOUTH
3Ha4YeHHe I10 YMOJIYaHHUIO. DTO MOXKHO cHenaTh, MO0 UCKITIOYUB €ro U3 CIOUCKa CTOJIOIOB B ommeparTtope
INSERT, 1100 C IIOMOIIIBIO KJTI0YEBOT'0O CJIOBa DEFAULT.

HMeHa TUNOB serial U seriald PaBHO3HA4YHEI: OHX CO3OAI0T CTOJ'[6I_U:I integer. Tak ke SBISIOTCA
CMHOHMMAaMHU MMeHa bigserial WM serial8, HO OHM CO3[AIOT CTONOIEI bigint. TUO bigserial crlemyeT
HNCIIONIb30BATh, €CJIN 3a BCE BpeMsa 2KHU3HHU Ta6J'II/II_I]>I IIJIaHUPYETCsA HCIIOJIb30BATh OoJipllle 4YeM 2
3HaueHUM. Y HaKOHeI], CHHOHUMAaMH SIBJISTIOTCS UMEHA THIIOB smallserial U serial?2, HO OHU CO3HOAIOT
cTtonbel] smallint.

ITocnegoBaTenbHOCTh, CO3MaHHAsA [OJig CcToNONA serial, aBTOMATHM4YeCKH yHansgeTcs OpU yOaJleHuu
CBsi3aHHOTO cTOoJ0IIa. ITocnemoBaTeIbHOCTE MOXKHO YOAIUTh U OTHEJIFHO OT CTO/I011a, HO IIPU 3TOM TaKiKe
OymeT ymajeHo olpenelieHre 3HaUYeHUS 110 YMOITYaHUIo.

8.2. 1eHe)XHble TUNbI

Tum money XpaHUT OEHEKHYIO CYMMY C (GDMKCHPOBAHHOM APOOHOM 4acThio; cM. Tabnuirty 8.3. TOYHOCTD
OpoOHOM YaCTH OHpefesseTcs Ha ypoBHe 0Oa3bl JMaHHBIX ITapaMeTpoM lc monetary. [ns mmamnas3oHa,
MMOKa3aHHOTO B TaOnuIle, IpeamosiaraeTcs, YTO YHCIO COOePKUT OBa 3HaKa II0CJIe 3amsaToi. BxomHbe
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OaHHBIE MOTYT OBITh 3aIllMCAHEI II0-PAa3HOMY, B TOM YHCJIE B BHIE IIEJIBIX U APOOHLIX YHCeJI, a TAaK¥XKe B BUOE
CTPOKY B IeHEXKXHOM ¢opMaTe, Harmpumep '$1,000.00'. BEIBOOATCS 3T 3HAYEHUST OOBLIYHO B EHEKHOM
(opmarte, 3aBUCSIIEM OT PETUOHAJIPHEIX CTAHOAPTOB.

Taonumna 8.3. [leHeXKHBIe THIIBI

Hmsna Pazmep Onucanue Iunana3oH

money 8 GauT IeHeXHas cymMMa -92233720368547
758.08
+92233720368547
758.07

Tak Kak BHIBOOUMEBIE 3HAQUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHOAPTOB, TIOMBITKA 3aTPY3UTh
OaHHBIE THUIIA money B 6a3y HAHHBIX C OPYTUM IIapaMeTPOM lc_monetary MOXKET OBITh HEyHA4YHOU. Bo
n3bekanue MOgOOHEIX TPO6IeM, IPeXkK/ie Y4eM BOCCTaHABIMBATh KOIHIO B HOBYIO 6a3y JaHHBIX, YOeOQUTECh
B TOM, 4YTO IIapaMeTp lc_monetary B 9TOU 6a3e HaHHEIX UMeeT TO XKe 3HaueHUe, YTO U B UCXOOHOM.

3HaYeHUS THUIIOB numeric, int M bigint MOXKHO MPUBECTH K TUITY money. [IpeoOpa30BaHus TUIIOB real
1 double precision Tak K€ BO3MOZKHEI Yepe3 THUIl numeric, HAIIpPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpgHAKO MCIIOJIL30BaTh YHCJA C IIJIaBaloIleM TOYKOM s HeHEeXXKHEIX CyMM H€ PEKOMEHOYeTCsa H3-3a
BO3MOXKHEIX OIITMO0K OKPYTJIEHUA.

3HaYeHWe money MOXKHO IIPUBECTH K THUIIY numeric 6e3 moTepu TOYHOCTH. [Ipeobpa3oBaHue B Apyrue
THUIIBI MOXET ObITh HETOYHBIM ¥ TaKXKe HOJIKHO BHITIOHSITHCS B [IBA 3Tala:

SELECT '52093.89'::money: :numeric::float8;

Ipu menmeHuHW 3HAYEHHS THUIIA money Ha IIeJI0€ YKCJIO BBIIOIHSETCS OTOpachIBaHHe OPOOHOM YacTu
¥ TIOJIy4YaeTcs Iejoe, OiumzKaiiilee K HYmI0. YTOOBI IOMYyYUTh PE3yJIbTaT C OKPYTJIEHWEM, BHIIIOJTHUTE
meieHKre 3HAYeHHUs C IIJIaBaloIlell TOUYKOM I IPUBeNHUTe 3HaUeHNe THIIA money K numeric OO OeJIeHHUsI,
a 3aTeM IIPUBEOUTE Pe3yNIbTaT K TUIY money. (ITocIemHUM BapHaHT MIPeOIOYTHTEsIbHEEe, TaK KakK
WCKII0YaeT PHUCK MOTepu TOYHOCTH.) Korma 3HaveHME money OENMUTCS Ha OPYroe 3HAa4YeHHE money,
pe3ynbTaToM OyAeT 3HaUeHue TUMa double precision (TO €CTh IPOCTO YHUCJIIO, HE IeHEXKHAas BeJIMYNHA);
OeHeXHbIe eOUHUITEI U3MEePEeHUs IIPU OeJIeHHH COKPAaIIaloTCs.

8.3. CMUMBOJIbHbIE TUNbI

Taoaumna 8.4. CHMBOJ/IbLHBIE THIIBI

HUmsa OnucaHue

character varying( n), varchar( n) CTPOKa OTPAaHUYEHHOU IEPEMEHHOU OJINHEI

character ( n), char( n) CTpPOKa (GUKCHUPOBAHHOM [IJIWHBI, MOOMOJIHEHHAas
npobemamMu

text CTPOKa HEOTPaHUUYEHHOMN ITIepeMEeHHON OJINHEI

B Tab6nuiie 8.4 mepeuncieHbl CHMBOJIbHBIE THITEI 00IIIer0 HasHaYeHus, MOCTyIHEIe B Postgres Pro.

SQIJOHpeﬂeHHeT IOBa OCHOBHBIX CHUMBOJIBHBIX THUIIA: character varying(n) YU character(n), TO€ n —
MOJIOXKUTENbHOE 4nciio. O6a 3TH TUIIa MOTYT XPaHUTb TEKCTOBEIE CTPOKM [AJIMHOM [0 n CUMBOJIOB (HE
OariT). [TombpITKa COXPAaHUTH B CTOJIOIE TAKOro TuMa 0ojlee MIWHHYIO CTPOKY IIPUBEHOET K OMINOKe, eCiiu
TOJILKO BCE JIHIITHHWE CHMBOJIBI He SIBJISTIOTCS mpobOenaMu (Torma OHM OyOyT yCedueHBl 40 MaKCHMAajIbHO
OOIIYCTUMOM OJIMHEI). (DTO HECKOJBKO CTpaHHOE HCKIII0UeHMe IIPOAMKTOBaHO cTaHmapToM SQL.) Eciu
OJIINHA COXpaHHeMOﬁ CTPOKHK OKa3bIBAETCs MEHBIIIE OG'BHBHGHHOfI, 3Ha4YeHus TUuIla character 6YJIYT
OOIOMHSTCS mpobeslaMu; a TUII character varying IIPOCTO COXPAaHUT KOPOTKYIO CTPOKY.

[Tpy DOMBITKE sIBHO IIPUBECTU 3HAUEHUe K TUNY character varying(n) HUIU character (n), 4acTb
CTPOKH, BBIXOHSINAsi 3a IPaHHIy B n CHMBOJIOB, yOalsieTCs, He BHI3BIBasg OImMOKK. (ITO Takke
IPOOUKTOBAHO cTaHmapToM SQL.)
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3anucu varchar (n) H char (n) SBASIOTCS CHHOHMMAMH character varying(n) B character (n),
COOTBeTCTBeHHO.3aHHCHcmaracter6e3yKa3aHHHIUHHHﬂCOOTBeTCTByeTcharacter(l).ECHHXKGHHHH&
He yKa3bIBaeTCs OJIA character varying, 9TOT THUII OymeT MPUHMUMATh CTPOKHU JII0O0T0 pa3Mepa. ITo
oBefeHUeE ABISAETCA pacmupenueM Postgres Pro.

I[TomumMmo aToro, Postgres Pro mpenmaraeT TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU ITPOM3BOJILHOU
IJIUHEL XOTS THI text He onucaH B cTangapte SQL, ero nogmepxxuBaroT u HeKoTOpeie apyrue CYBI SQL.

3HaYeHUsI THIA character (U3WYECKH OOMNOJHSIOTCS OpoderaMu OO n CHUMBOJIOB M XPAHSTCS, a
3aTeM orToOpaxkawTcs B TakoM Buae. OOHAKO NpPW CpaBHEHWU [BYX 3HA4YEeHWM THUIIa character
IOTOJIHSOIINE TPOoOebl CYUTAIOTCA He3HaYalllUMU U UTHOPUpPYIoTCcs. C mpaBUIaMU COPTHUPOBKH, THE
HpOGeHBHbIe CHUMBOIJIBEL ABJIAIOTCA 3HaA4YadlllMMHK, 3TO IIOBEeOE€HHNE MO2XKET IMPHUBOOUTE K HEOXKHUIAaHHBIM
pe3ynbTaTaM, HaOopuMep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true
(ycnoBue OymeT MCTUHHBIM), XOTS B nmokamu C cuMBOJ Ipobera cuuTaeTcs OOJbIle CHUMBOJIA HOBOU
cTpoku. IIpu mpuBegeHUN 3HAUYEHUS character K APYTOMY CUMBOJIBHOMY THITY AOIOIHSIOIINE ITPOOEIhI
oTOPacHBAIOTCS. 3aMeThTe, YTO 3TU NPOOEIII HeCym CMBICIIOBYIO Harpy3Ky B TUINAX character varying
U text U B IIPOBEPKax IT0 11abjI0HaM, TO €CTh B LIKE U PETYISIPHBIX BIPaKEeHUAX.

Kakve MMeHHO CHMBOJIEI MOXKHO COXPaAHUTh B 3THX THUIAX AAaHHBIX, 3aBUCHUT OT TOr0, Kakoil Habop
CHUMBOJIOB OBIJT BEIOPAH IIPU CO3maHuM 0a3bl MaHHBIX. OMHAKO CUMBOJ C KomoM O (MHOTOa Ha3bIBaeMBIH
NUL) coxpaHUTb HeJIb35I, BHE 3aBHCHMOCTH OT BEIOpaHHOrO Habopa CHMBOJIOB. 3a MOAPOOHOCTSIMU
ob6paTtuTecs K Pasmemny 22.3.

151 xpaHeHusT KOPOTKOM CTPoKHM (mo 126 OaiiT) TpebOyeTcss MOMOTHUTEJIbHBEIM 1 OalT IIIoC pa3Mep
caMo#l CTPOKHU, BKJTIOYas AOIOIHSIONIME P00kl A/l TUIla character. [IJIsT CTPOK IJIMHHEE TPebyeTcs
He 1, a 4 pomomHUTENbHBIX OaiiTa. CucTeMa MOXKET aBTOMATHUYECKHW CXKUMATh MOIUHHBEIE CTPOKH,
TakK 4TO (U3UYECKHH pa3Mep Ha OuCKe MOXKEeT ObITh MeHbIllle. OUeHb OIHHHBIE TEKCTOBBIE CTPOKHU
TIEPEHOCSATCS B OTHOEJIbHBIE TaOIUIIE], YTOOB OHU HE 3aMeJIsiyii paboTy ¢ ApyruMu cronbiamu. B mobom
clydae MaKCHMaJIbHO BO3MOXKHBIM pa3Mep CTPOKU cocrtarinseT okono 1 I'B. ([lomycTumoe 3HaueHUEe
n B OOBSIBIEHUM THUIIA HAHHBLIX MEHBIIIE 3TOTO YHUCJIAa. ITO OOBSICHSIETCS TeM, YTO B 3aBUCUMOCTHU OT
KOOUPOBKHU KaXObI CUMBOJI MOXKET 3aHMMaTb HECKOJIbKO 0aiiT. Ecinu BHI XKejlaeTe COXPaHSATh CTPOKU
6e3 OmnpeneneHHoTo mpeaerna OIUHEI, HUCIOJIb3YUTE TUIH text WU character varying‘6e3 YKa3aHUusa
IOJTMHEI, a He 3afjaBaiiTe Kakoe-mubo O0IbIIoe MaKCHMalbHOE 3HAYEeHHE. )

ITogcka3ka

ITo GBICTPOOEHCTBHUIO 3TH TPH THIIA MPAKTUYECKH HE OTJIMYAIOTCS OPYTr OT ApPyra, He cYuTas
60JIBIIIEer0 pa3Mepa XpaHeHUs OJIsi THIIA C OOMOJHSIOIINME IIpo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
oImepalui A1 IPOBEePKH IJINHE IPH COXPAaHEeHUH CTPOK B CTOJIOIE C OTPAHUUYEHHOHN OINHOM. XOTS
B HeKoTopheIXx CYB]I Tum character (n) paboTraeT O6vicTpee opyrux, B Postgres Pro sTo He Tak; Ha
mesie character (n) OOBIYHO OKa3bIBAETCSA Me[JIEHHEE OCTAJIbHLIX TUIIOB 1U3-3a O0IbIIET0 pa3Mepa
OaHHEBIX U 00Jiee MeJIeHHOMW COPTUPOBKU. B OOJILIIMHCTBE CJIy4aeB BMECTO HEro JIy4llle TPUMEHATh
text UM character varying.

3a umH(poOpMalmel 0 CHHTAKCHCE CTPOKOBBIX KOHCTAHT oOpatutech K Ilompasmeny 4.1.2.1, a 006
UMEeIOMMXCA ollepaTopax M GyHKIMUIX Bbl MOXKeTe yY3HaTh B ['1aBe 9.

IIpumep 8.1. Ucnnonb30BaHuEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2
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CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

CQIIMBKA: 3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- d9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok | 2
good \ 5
too 1 | 5

OyHKOUA char_length paccmaTrpuBaetcsa B Paspene 9.4.

B Postgres Pro ecTh emié gBa CUMBOIbHBIX THUNA (PUKCUPOBAHHON OIWHBI, IPUBEOEHHBIe B Tabnuie 8.5.
Tum name CO3maH MO/bLKO OJIST XpaHEHUS MOEHTU(OHUKATOPOB BO BHYTPEHHHUX CHUCTEMHBIX TabuIax
¥ He OpedHa3HaueH OJIs OOBYHOTO IIPMMEHEeHHS II0JIb30BaTejIIMH. B HacTosIee BpeMs ero OjInHa
cocTaBiseT 64 6arita (63 ASCII-cuMBoOJIa IIJIIOC KOHEYHBIH 3HAK), HO B HCXOOHOM KoOfe C OHa 3amaéTcs
KOHCTAHTO¥ NAMEDATALEN. DTa KOHCTAHTA OIIPemeisseTCs BO BpeMsl KOMITHUISIIUY (M €€ MOXKHO MEHSTh
B OCOOBIX CIy4asxX), a KpoMe TOro, MakKCHUMajbHas [JMHA 10 YMOJIYaHUIO MOXKeT OBITh yBeJiMueHa B
CIeOyIouIuX Bepcusx. Tum "char" (oOpaTuTe BHUMaHNE Ha KaBBIUKU) OTIIMYAETCS OT char (1) TEM, UTO
OH (PaKTHYECKH XpPaHUTCS B ogHOM OatiTe. OH MCIIONB3YETCSI BO BHYTPEHHUX CUCTEMHBIX Tabaumax mias
TIPOCTHIX IEPEYNCTIEHUN.

Taonuma 8.5. CnenuanbHbBIEe CHMBOJIBHBIE THUIIBI

HUmsn Pasmep Onucanue

"char" 1 GaitT BHYTPEHHUN OOQHOOANUTHBIN THUT

name 64 6aiita BHYTPEHHUU TUI O UMEH
00BEKTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX

[71s1 XpaHeHUs OBOMYHBIX JAHHBIX ITPegHa3HaYeH TUI bytea; cM. Tabuiy 8.6.

Taoauma 8.6. [IBOMYHEIE THNHI JaHHBIX

Hms Pa3mep OnucaHue
bytea 1 wumnmum 4 6GaliTa IJIIOC caMa|OBOMYHAs CTpPOKa IIepeMeHHOU
IBOMYHAA CTPOKa OJIMHBI

[IBouYHBIE CTPOKU MPEIOCTABJIAIOT COO0M IOCIEeOOBaTEIbHOCTL OKTETOB (6alT) U MMEIOT OBa OTIIHYUS
OT TEKCTOBBIX CTPOK. BO-TIEPBEIX, B HBOMYHBIX CTPOKAX MOXKHO XPaHUThL O0aWTH ¢ KogoM 0 M OPyTUMH
«HeledyaTaeMbIMU» 3HAUYEeHUSIMH (OOLIYHO 3TO 3HAYEHHS BHE [OeCsTHUYHOro nuamnasoHa 32..126). B
TEKCTOBBIX CTPOKAaX HEeJIb35 COXPAaHATh HyJIeBble OaWTHl, a TaKXKe 3HAUYeHWsS U II0CIIeIOBaTeIbHOCTH
3HAYEHWH, HEe COOTBETCTBYIOIIHE BHIOPAHHOW KOOUPOBKE Oa3bkl JaHHBIX. BO-BTOPHIX, B OIEepalUsIx
C OBOMYHBIMM CTpPOKaMu oOpaOaThIBAlOTCA OaWTHl B YHMCTOM BHOE, TOTOAa KaK TEKCTOBBIE CTPOKH
006pabaThIBAIOTCS B 3aBUCHUMOCTH OT SI3LIKOBBIX CTAHOAPTOB. TO €CTh, HBOMYHBIE CTPOKH OOJILIIIE ITOOXOOSIT
IJIsI JaHHBIX, KOTOPEIE MPOTPAaMMUCT BUOUT KaK «IIPOCTO GAWTEI», & CHMBOJIBHEIE CTPOKH — [JIsT XpPaHEeHUST
TEeKCTa.

Tun bytea moaaepKuUBaeT ABa ¢opMaTa BBOJa 1 BEIBOJA: «IIeCTHAOUATEPUUHBIN» U TPAOUIIMOHHBIN OJI
PostgreSQL ¢opmaTt «creInocnemoBaTeIbHOCTEW». BXogHbIE MaHHBIE NPUHUMAIOTCS B 000uX hopMaTax,
a ¢opMaT BHIXOOHBIX HAaHHBIX 3aBUCHUT OT IlapaMeTpa KoHpurypammu bytea output; mo ymomdaHuio
BRIOPAH ITeCTHaAlAaTePUYHLIN. (3aMeThTe, YTO IMIeCTHAAIlaTePUYHLIN (hopMaT ObLT BBemEH B PostgreSQL
9.0; B paHHUX BEPCHUSIX U HEKOTOPHIX IIPOrpaMMax oH He OymeT paboTaTh.)
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Cranpgapt SQL ompemenseT Opyroi THII OBOWYHBIX MAaHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION
OBOMYHBIY 00BHeKT). Ero BxomHOM ¢opmaT oTim4aeTcs OT GopMaToOB bytea, HO QYHKIIUU U OIIEPATOPHI

B OCHOBHOM Te€ ZKe€.

8.4.1. LlecTHapuaTepu4Hbin popMaT bytea

B «mecTtHaguaTepuyHoM» (GopMaTe ABOMYHBIE HaHHBIE KOOUPYIOTCS OBYMS IMIECTHAAIATEPUYHBIMU
uudpamMu Ha 6alT, IPU 3TOM HepBas Ludpa COOTBETCTBYeT crapiuM 4 6utam. K monydeHHON CTpPOKe
mobaBnsieTcs mpedukc \x (4TOOH OHA OTNIMYaach OT ¢popMaTa CIIEINOCIeI0BaTENILHOCTY). B HEKOTOPBIX
KOHTEKCTaxX 0OpaTHYIO KOCYI0 YePTY HYKHO 3KpaHUpPOBaTh, mponyonuposas eé (cMm. [Togpaspen 4.1.2.1).
BBoguMeie IlecTHapgUaTepuyHble ITUGPH MOTYT OBITH B JIIOOOM pErucTpe, a MexXOy IIapaMu Iudp
OOIIYCKAIOTCSI IIPOOesIbHEIE CUMBOJIEI (HO He BHYTPUM HAphl U He B Hadaje IIOCJIEefOBATEIbHOCTH \x).
91oT dopMaT COBMECTHM CO MHOXKECTBOM BHEITHUX IIPUJIOKEHUU U MPOTOKOJIOB, K TOMY K€ OOBIYHO
nmpeobpalyeTcss ObICTPee, TO3TOMY ITPEAIOYTUTE IbHEE UCIIOTHE30BaTh €r0.

[Tpumep:

SELECT

"\xDEADBEEF';

8.4.2. ®dopmMaT cneynocsenoBaTesiIbHOCTEN bytea

dopMaT «CIeLIIoCIenoBaTeIbHOCTEN» TPAOUIIMOHHO UCII0Ib30Basica B Postgres Pro g 3HayeHul TUila
bytea. B HEM mBOMYHAasI CTPOKA IIPEICTABIISIETCS B BUIE ImocnemoBaTeibHOCTH ASCII-cuMBOIOB, a OaWTHI,
HempenacTaBuMbie B Buge ASCII-cuMBOIIOB, IepenaloTCs B BU e CIIEINoCciefoBaTeIbHOCTEH. DTOT GopMaT
MOXKeT OBITh yOoOeH, eClIU C TOYKU 3PEeHUS MPUI0KEHUS MpPeacTaBjieHnue 0alT B BUIe CUMBOJIOB UMEET
cMbici. Ho Ha mpakTuke 3TO OOBIYHO CO3HAET IIyTAaHUILY, TaK KaK OBOWUYHLIE U CUMBOJILHEIE CTPOKHU
MOTYT BBITJIIOETH OOUHAKOBO, @ KPOME TOT'0 BEIOPAHHBIN MEeXaHU3M CIIEIIIOCIEI0BaTEIbHOCTEM JOBOJIFHO
HeyKIII0XK. [I03TOMYy B HOBHIX ITPUIIOXKEHUIX 9TOT opMaT OOBIYHO HE CTOUT MCIIOJIb30BATh.

HepenaBaH 3Ha4YeHUusi bytea B d)opMaTe CIIEHIIOCJIEd0OBATEJIbHOCTH,

OQMTEI

C OIpenenéHHBIMU

3HAUEHUSIMU HeoOXO0O0UMO 3alluChIBATh CIIEIHAIbHBIM 00pa3oM, XOTs TaK MOJCHO 3alluChIBaThb U
BCce 3HaueHUs. B o0uieM Bupe [asi 9TOTO0 3HaveHHe OaliTa HYXKHO HpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YMCIIO M A00aBUTH IIeped HUM o0paTHYI0 Kocyro depTy. CaMy oOpaTHYIO KOCYIO YepPTy
(cuMBOJI C OecATHYHBIM KomoM 92) MOXKHO 3amucaThb B BHUAE OBYX TaKUX CHUMBOJIOB. B TabGmnuriie 8.7

IIepe4durcCiIeHbl CHMBOIJIHI,

AJIbTEPHATHUBHBIE BAPHUAHTHI 3allUCH, €CJIIM OHY BO3MOZKHHI.

Tao6auna 8.7. CnenmnocjiegoBare/IbHOCTH 3allMCH 3HaYeHHUH bytea

KOTOPEBIE HYZKHO 3aIlMCBEIBATH CIIE€HIIOCIIEOOBATEJIbBHOCTAMHU, U IIPUBEOEHEI

HecaTuuHoe Onucanue Cnennocaenosate/ihppaep lecTHagmaTepuIHOE
3HaYeHue daMTa BBOJA npeacTaB/IeHHE
0 Hy/eBOU GalT "\000"' SELECT \x00
'\000"'::bytea;
39 anocTtpod rrrpau '\047! SELECT \x27
'Y tbytea;
92 obGpaTHas Kocas|'\\' unm '\134"' SELECT "\ [\x5c
qepTa '::bytea;
oT 0 mo 31 u ot 127 |«HemnmedyaTaeMble» |E'\\xxx' (|SELECT \x01
oo 255 OamTH BOCHMEPHYHOEe "\001"'::bytea;
3Ha4YeHue)

Tpe6OBaHI/I${ 3KPAaHUPOBAHUA HenedvamaembvlX CHMBOJIOB OIIPEOEJIAI0TCA A3BIKOBBIMH CTaHOAPTaMH.

HHorpa Takue CUMBOJIEI MOTI'YT BOCIIDUHUMATLECA U 6e3 CIIENIIOCIeq0BaTEIbHOCTEM.

AnocTpodbl OOMKHEL OyO/IMPOBaTLCS, KakK IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 0013aTeJIbHO Mg
711000 TEKCTOBOM CTPOKU B KoMaHme SQL. ITpu obmeM pa3bope TEKCTOBOM CTPOKU BHEIITHUE allOCTPOQEI
yOuparTcs, a Kaxaas napa BHyTPeHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM o0pa3oM, PyHKITUSA BBOJA
bytea BHUOUT BCETO0 OOWH amocTpod, KOTOPHIM OHa oOpabaThiBAeT KakK OOBIYHBIN CHMBOJI B HaHHEIX.
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[y6nupoBaTh XKe 00pPaTHYI KOCYIO YepPTy IIPHU BBOIE bytea He TPeOyeTCs: 3TOT CHUMBOJ CYHTAETCS
0COOBIM M MEHSEeT ImoBefeHue GYHKIIMK BBOIA, KaK IMOKa3aHo B Tabmure 8.7.

B HeKOTOpHIX KOHTEKCTax oOpaTHas Kocas 4depTa OONXKHa myOnmupoBaThCs (OTHOCUTEJILHO ITPUMEPOB
BRHIIIIE), TAaK KaK IIpu 00I1eM pa30ope CTPOKOBHIX KOHCTAHT IIapa TaKWX CHUMBOJIOB OyHoeT cBedeHa K
ogmHOMY; cM. [Togpa3men 4.1.2.1.

[laHHBIE Bytea MO YMOJYAHWIO BBEIBOASTCSA B IeCTHagUaTepudyHoM ¢opmate (hex). Ecnmu mMOMeEHSATH
3HaueHue bytea output Ha escape, «HemevyaTaeMbie» GAUTH IPEOCTABIISIIOTCS B BUE COOTBETCTBYIOIIUX
TPEX3HAYHBIX BOCHBMEPUYHLIX 3HAYEHWN, KOTOPHIE MIPEABApPSIOTCS OOHOM OOpaTHOM KOCOW YEpPTOH.
BonBIIMHCTBO «MTedYaTaeMBIXx» 0aNTOB MPEACTABISIOTCS OOBYHEIMIA CUMBOJIAMHU U3 KIIMEHTCKOT0 Habopa
CUMBOJIOB, HAIIPUMED:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuyHbM KomoM 92 (oGpaTHas Kocasi YepTa) IPY BEIBOAE AyOIUPyeTCs. DTO UITIOCTPUPYET
Tab6mura 8.8.

Taoauna 8.8. CiennmociiesoBaTe/ILbHOCTH BLIXOTHBIX 3HAaYEeHHH bytea

HecaTudHoOe Onucanue CnennociaenosaTte/lhppaep BnIBOOMMBIN
3HaYeHHe OaMTa BBIBOIA pe3yabTaT
92 obOpaTHas Kocas|\\ SELECT A\

yepTa "\134"'::bytea;
oTr 0 mo 31 u ot 127|«Heme4daTaeMble» |\ xxx (3HaueHUe | SELECT \001
mo 255 OaMTHI OaiiTa) "\001"'::bytea;
ot 32 mo 126 «reyaTaeMble» IIpencraBjieHue WU3|SELECT ~

OaMTHI KJIMEHTCKOTO "\176"'::bytea;

Habopa CUMBOJIOB

B 3aBucuMOCTH OT HOpPHUMEHSIEMOM KJIMEHTCKOM Oubnuoreku Postgres Pro, mnsa mpeoOGpa3oBaHUSA
3HAUEeHUM bytea B CIELCTPOKU U 00pAaTHO MOTYT IOTPe00BaThLCS AOIOJIHUTEIbHEIE feiicTBuA. Hanpumep,
€CJI¥ NIPUI0KeHNe COXpaHsIeT B CTPOKAX CUMBOJILI IIepeBoa CTPOK, BO3MOXKHO UX TaK¥Ke HYXKHO OymeT
IPEeNCTaBUTh CIELN0CIeq0BaTEeIbHOCTIMMU.

8.5. Tunbl paTbl/BpeMeHu

Postgres Pro mompepzkuBaeT MOMHEIM Habop TUIIOB maThl M BpeMeHu SQL, moka3auHbIM B Tabnuie 8.9.
Omepaiiuu, BO3MOXKHEIE C 3TUMH THUIAaMHU OaHHBIX, OonlMcaHbl B Pasmerne 9.9. Bce maTel cUMTaIOTCS TI0
I'puropuaHCcKOMy KajleHOapio, jaxe [OJi1 BPEMEHHU [0 €T0 BBeIeHU (3a JOIOJIHUTEILHEIMU CBENEHUIMHU
ob6paTtuTtech K Pasmeny B.6).

Ta6auna 8.9. Tunsl HaThl/BpeMeHH

Hmsna Pazmep Onucanue Haumensmee |{Hau6Gonbmee |TouHOCTH
3HaYeHHe 3Ha4YeHue

timestamp [ (|8 GauT matTa u BpeMs|4713 mo H. 3. 294276 H. 5. 1

P) ] (6e3 49acoBOrO MHUKPOCEKyHa
[ without time mosica)
zone |
timestamp [ (|8 6auT mata u Bpemsi|4713 mo H. 3. 294276 H. 3. 1

p) ] with (c YaCOBBEIM MUKPOCEKYHOa
time zone II0sICOM)

136



Tunel JaHHBIX

HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHue 3HaYeHHue

date 4 6anTa IaTa (6e3{4713 mo H. 3. 5874897 H.3. |1 meHsb
BPEMEHHU CyTOK)

time [ ( p) 1|8 6auT BpeMsi cyTok (]/00:00:00 24:00:00 1

[ without time 6e3 maThI) MHUKPOCEKYyHIa

zone |

time [ ( p) 1|12 6auT BpeMsa pHa (|00:00:00+1559 |24:00:00-1559 |1

with time zone 6e3 oaTEl), MHUKPOCEKYyHIa

C  4acCOBEIM

II0sICOM

interval [116 6auT BpeMeHHOU -178000000 net 178000000 meT |1

mong 1 [ ( p) 1 HHTEepBall MHKDPOCEKYHa

IIpumMeuyaHnue

Craupmapt SQL TpebyeT, 4TOOBI THUI timestamp MOAPA3yMeBall timestamp without time zone
(Bpemst 6e3 wacoBoro mosica), u Postgres Pro cnegyeT aTomy. JJ151 KPaTKOCTH timestamp with time
zone MOXKHO 3alucaTh Kak timestamptz; 3TO paciuupeHue Postgres Pro.

Tumnel time, timestamp M interval TPUHUMAIOT He0OsI3aTeIbHOE 3HAYEHNE TOYHOCTH p, OIIPEIENsIoNIee,
CKOTBKO 3HAKOB MOCJEe 3alsaTOM [OOJIKHO COXPaHATbCA B CeKyHpAax. [lo yMOom4YaHWIO TOYHOCTL He
orpaHmYmBaeTCsd. [JomyCTUMBIE 3HAYEHUS p 1exkaT B uHTepBase ot 0 mo 6.

Tum interval OOHOJTHUTEJIPHO IIO3BOJISIET OTPAHUYUTL HaAOOpP COXpaHSIEMBIX MOJIEH CIIEOYIOIINMH
dbpazamu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeThTe, 4TO €CITh YKa3aHEbI U nosd, U TOUHOCTE p, YKa3aHHe rong OOJIZKHO BKJIIOYaTh SECOND, TaK KaK
TOYHOCTE IIPMMEHHUMa TOJIBKO K CEKyHIIaM.

Tum time with time =zone ompenesiéH ctaHmapToM SQL, HO B ero ompeeleHuHN ONKMCAHEI CBOMCTBA
COMHUTEJIbHOH! IIeHHOCTH. B OONIBLIINHCTBE ClIy4yaeB COYeTaHUue TUIIOB date, time, timestamp without
time zone M timestamp with time zone YOOBIETBOPSET BCE MOTPEOHOCTH B QYHKIIMOHAJIE HaT/BpeMeHH,
BO3HUKAIOIVE B IIPUIOXKEHUSIX.

8.5.1. BBop paTtbi/BpeMeHMm

3HaYeHUA OaThl U BPEMEHUW IPUHUMAIOTCS NMPaKTUYeCcKu B M000M pa3yMHOM ¢dopMmaTte, BKiodas 1SO
8601, SQL-coBmecTuMmsridi, TpaguiiuoHHbM ¢opmar POSTGRES u pmpyrue. B HeKoTOpeIX ¢dopMaTax
IOPSANOK OaThl, Mecslla U roga BO BBOOUMOU JaTe HEOOHO3HA4YeH U I03TOMY HOAOepXKUBaAEeTCS SBHOE
onpenenenue popmara. I oaTOr0 nIpegHa3HadeH napaMmeTp DateStyle. Korma on mmMeeT 3HadeHue MDY,
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BbIGI/IpaeTCH HHTEPIIPeTalua MeCALl-JeHb-I'0l, 3Ha4YeHNI0 DMY COOTBETCTBYET OE€Hb-MECAIL-ToN, a YMD —
rog-MecCydll-NeHb.

Postgres Pro oOpabGaTeiBaeT BBOOMMBIE 3HAYEHUS OaThl/BpeMeHH Oomee TubOKO, 4eM TOro TpebyeT
ctaHmapTt SQL. TouHble mpaBuia pa3dopa JaTh/BPeMeHM W Pacllo3HaBaeMBIe TEKCTOBEIE IIOJIS, B TOM
YHCJle Ha3BaHUS MeCSIeB, JHEN Hedeslu M YaCOBHIX ITI0SICOB onucaHbl B [Ipunoxenuu B.

I[TomuuTE, 4UTO MIOOBIE BBOOWMMEIE 3HAYEHUS [OAaTHl M BPEeMEHM HYXKHO 3aKJIio4YaTh B allOCTPOQEI,
KakK TEKCTOBHIE CTPOKH. 3a OONOJIHUTENIbHON mHpopMalued obpatutechk K [lompasmemny 4.1.2.7. SQL
npeaycMaTpUBaeT CJIeOyIoIui CUHTaKCHUC:

tun [ (p) 1 'BHaueHHe'

3mech p — Heo0Os3aTeIbHOE YKa3aHue TOYHOCTH, OIpeaesifiollee YHCI0 3HAaKO0B II0CJIe TOYKH B CEeKyHIaxX.
TOYHOCTE MOXKET OBITh OIpeaeneHa OJIsg TUIIOB time, timestamp ¥ interval B mHTepBase ot 0 mo 6. Eciu
B OIIpefesIeHNH KOHCTAHTHI TOUHOCTh He yKa3aHa, OHA CUYMTAETCS PAaBHOM TOYHOCTH 3HAYEHMS B CTPOKE
(20 He Gomblie 6 MUOP).

8.5.1.1. AlaThbl

B Tab6muie 8.10 mpuBemeHb HEKOTOPHIE JOIIyCTUMEIE 3HAYEHUS TUIIA date.

Taoaumna 8.10. BBoguMsbIe JaThl

IIpumep Onucanue

1999-01-08 ISO 8601; 8 sguBaps B m00M pexume (
PEKOMEHOYEMBIN hopMaT)

January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JIIOO0OM peXUME
datestyle

1/8/1999 8 sHBapsa B pexuMe MDY U 1 aBrycra B peskuMe DMY

1/18/1999 18 sgHBapsa B pexXuMe MDY; HeOOIIyCTHMas HaTa B
OPYTUX pexXuMax

01/02/03 2 auBaps 2003 r. B pexume MDY; 1 deBpans 2003 T.
B pexumMe DMY u 3 dpeBpansg 2001 r. B pexkxumMe YMD

1999-Jan-08 8 ssHBaps B MI0O0M pexRuMe

Jan-08-1999 8 ssHBaps B M10O60M pexRuMe

08-Jan-1999 8 sHBaps B MIOOOM pexRUME

99-Jan-08 8 sHBaps B pexXuMe YMD; ommOKa B OPYTUX
pexuMax

08-Jan-99 8 stHBapsi; OIIMOKa B PeXKUMEe YMD

Jan-08-99 8 siHBaps; omnbKa B peXuMe YMD

19990108 ISO 8601; 8 ssuBapst 1999 B nmo6oM pexruMe

990108 ISO 8601; 8 ssuBaps 1999 B mo6oM pexxuMe

1999.008 rofd 4 OeHb roga

J2451187 IOJINaHCKUU JeHb

January 8, 99 BC 99 mo H. 3.

8.5.1.2. Bpems

HHH XpaHEHUud BpEeMEeHU CYTOK 0e3 OaThI IIPEOHA3HAYEeHBI TUIIBI time [ (p) ] without time zone U
time [ (p) ] with time zonefTHHtime683yTOHHeHHﬂSKBHBaHeHTeHTHHytime without time zone

HomycTuMble BBOOUMBIE 3HAYEHUS 3TUX TUIIOB COCTOSAT M3 3aIllCU BPEMEHU CYTOK U He0o0s3aTeIbHOTO
yKa3aHus 4acoBoro mnosica. (Cm. Tabmwuiy 8.11 u Tabnuiy 8.12.) Eciiu B 3HAUYEHWH AJIsI TUIIA t ime without
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time =zone YKa3bIBaeTCS HacOBOM IMOSC, OH IIPOCTO UTrHOpupyeTcs. Tak ke OymeT UTHOPUPOBATHLCSH
IaTa, ecliu €€ yKasaTh, 3a HCKIIIOYeHUEM CcJIydaeB, Korma B YKa3aHHOM YaCOBOM IOsSCe IPHUHST
Tepexoy Ha JiIeTHee BpeMsi, HaIpUMep America/New_York. B JaHHOM clIy4yae yKa3aTh ATy HEOOXOOUMO,
4yTOOBI CHCTEMA MOTJIa ONMPEeNEeNuTh, TPUMEHSIEeTCs I 00BIYHOe UNTH JIeTHee BpeMsi. COOTBETCTBYIOIIEE

CMeEIIeHNEe YaCOBOTI'O I105Ca 3allMChIBAETCSI B 3HAYEHHNHU time with time zone.

Ta6auna 8.11. BBogumMoe BpeMsi

IIpumep Onucanue

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM To XKe, uTo u 04:05; AM He MeHseT 3Ha4YeHUHE
BpeMeHU

04:05 PM TO ke, 4To 1 16:05; 9yachl JOMKHEL OBITh <= 12

04:05:06.789-8

ISO 8601, c 4acoBBLIM IIOSICOM B BUOE CMEIIEeHUs OT
UTC

04:05:06-08:00

ISO 8601, ¢ 4acoBBLIM IIOSICOM B BUOE CMEIEeHUs OT
UTC

04:05-08:00 ISO 8601, ¢ 4acoBBLIM IIOSICOM B BUE CMEIIeHUs OT
UTC

040506-08 ISO 8601, ¢ 4yacoBBLIM IIOSICOM B BUE CMEIIeHHUs OT
UTC

040506+0730 ISO 8601, c YacoBBIM IIOSICOM, 3aJiaBaeMBIM

HeIleJIOUUCJIEHHEIM cMelenueM ot UTC

040506+07:30:00

cmemienue ot UTC, 3amaHHOe OO0 CeKyHO (He
momyckaeTtcs B ISO 8601)

04:05:06 PST

4acoBOU IOsIC 3ada€Tcsa abbpeBuaTypou

2003-04-12 04:05:06 America/New_York

YaCOBOM II0SIC 3a0aeTCs [MOJIHBIM Ha3BaHUEM

Taonuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep

Onucanue

PST

ab0peBuaTypa (Pacific Standard Time,

CTaHJI[apTHOG THUXO00OKEeaHCKO€e BpeMﬂ)

America/New_York

IIOJIHOE€ Ha3BaHHKHE YaCOBOI'O II0sCa

PST8PDT yKa3aHHe 9acoBOro mosica B ctune POSIX

-8:00:00 cMmelleHue 9acoBoro nosica PST ot UTC

-8:00 cMmenleHue dYacoBoro mosica PST ot UTC (
pacummpenHsii popMmat ISO 8601)

-800 cMelnieHre 4YacoBoro mosica PST or UTC (
craHpgapTHbIN ¢dopmart ISO 8601)

-8 cMmelnleHne 4d4acoBoro mosica PST ot UTC (
craHpgapTHbIM ¢dopmat ISO 8601)

zulu TIPUHSATOE ¥ BOEHHEIX coKkpammeHue UTC

KpaTtkas ¢opMma zulu (TakXkKe onpeperneHa B ISO
8601)

ITogpoGHee y3HATh O TOM, KaK YKa3hbIBaeTCSI YaCOBOM IT0SIC, MOXKHO B I[Tompa3smere 8.5.3.
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8.5.1.3. laTbl U BpemMsa

HomycTtumMble 3HaYeHUs THUNOB timestamp coCTOAT U3 3amucH OaThl M BPEMEHH, IIOCJIE KOTOPOTO
MOXKeT YKa3bIBaThCS HaCOBOU II0SC M Heo0s3aTellbHOe yTOUYHEeHHe AD WU BC, OIpenesisdiolllee 30Xy
IO Halllell 3pHl M HAIly 3Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aThb U IIepel 4aCOBBIM II0SICOM, HO
IPeNNOYTUTEIIbHEE TIEPBHIM BapuaHT.) TakuM ob6pa3om:

1999-01-08 04:05:06
n
1999-01-08 04:05:06 -8:00

OOIIyCTMMBIE BapHaHTHI, COOTBETCTByIoInme cTaHmapTty ISO 8601. B pomomHeHHWE K 3TOMY
nonmep>KHUBaeTCsI PacIIpPOCTPaHEHHBIN GopMaT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nu4yaeT KOHCTAHTHI THIOB timestamp without time zone M timestamp with
time =zone MO 3HAKY «+» UIU «-» U CMEIIEHUI0O YaCOBOTO MoOsica, N00aBIeHHOMY IOCJIE€ BPEeMEHH.
CrnepmoBaTeNnbHO, COTJIACHO CTaHOAPTy, 3alUCH

TIMESTAMP '2004-10-19 10:23:54"
OOJI2KEH COOTBETCTBOBATL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time zone. Postgres Pro Hukorga He aHalIW3WpPyeT COLEPKUMOE TEKCTOBOMU
CTPOKHY, 4TOOBI OIIpeNeNnuTh TUIl 3HAYEeHUs, U II103ToMy o0e 3amnucu O0ynyT oOpaboTaHbl KaK 3HaUYeHUS
TUIIA timestamp without time =zone. YTOOB TeKCTOBasi KOHCTaHTa oOpabaThiBajiach KakK timestamp
with time zone, YKAXKHTE 3TOT THII SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+402'

B KoHCTaHTe Tulla timestamp without time zone Postgres Pro mpocTo urHopupyet 4acoBou nosc. To
€CTh Pe3yIbTUPYIOIlee 3HaYEHNEe BEIYUCIISIETCS TOJIbKO M3 IIOJIed JaThl/BPEMEHU U He MOACTPauBaeTCcs
101 YKa3aHHBIM YaCOBOU IOSC.

3HayeHUs timestamp with time zone BHyTpu Bcerza xpaHaTcsa B UTC (Universal Coordinated Time,
BcemupHO€E CKOOPOVHUPOBAHHOE BpeMs uinu BpeMs 1o I'puasuuy, GMT). BBoguMoe 3HaueHHUe, B KOTOPOM
SIBHO YKa3aH 4YacoBoi mosc, nepeBoautcs B UTC ¢ yuéToM cMellleHUs JaHHOTO 4acoBOro mosica. Eciu
BO BXOOHOM CTPOKE He yKa3aH 4acOBOU II0sC, IOApa3yMeBaeTCsa 4YaCOBOM IOSIC, 3aJaHHBINM CUCTEMHEIM
napaMmeTpoM TimeZone u BpeMs Tak ke nepecuuteiBaeTrcsa B UTC co cMeneHueM timezone.

Korpa 3HayeHMe timestamp with time zone BHIBOOUTCS, OHO Bcerma mmpeodpasyeTcs u3 UTC B TeKymImin
YacoBOM MOSIC timezone M OTOOpPaXKaeTCs Kak JIOKaJTbHOEe BpeMs. YTOOH IONMYyYUTh BPeMs [JIs OPYToTo
YacoBOr0 osica, Hy2KHO 1100 U3MEHUTH t imezone, TUO0 BOCIIOJIL30BATHCSA KOHCTPYKLMEH AT TIME ZONE
(cMm. IMTogpasmen 9.9.3).

B mpeob6pa3oBaHUSX MEXAY timestamp without time zone M timestamp with time zone OOBIYHO
OpenmnojaraeTcs, 4YTO 3HaYeHHe timestamp without time =zone COOEPXKUT MECTHOe BpeMs (mis
Y4acoBOTO IT0sica timezone). [IpyroM 94acoBOM MOSIC Ast MpeoOpa30BaHUsI MOXKHO 3aflaTh C ITOMOIIBIO AT
TIME ZONE.

8.5.1.4. CneumnanbHbie 3HAYEeHUA

Postgres Pro pmst ymoOCcTBa TIOHOJEpPXKMBAaeT HECKOIbKO CIleIMajbHBIX 3HA4YEeHUM [aThl/BpeMeEHH,
nepeuncieHHbXx B Tabnuie 8.13. 3HaueHUs infinity U —-infinity mMelOT ocoboe IpencTaBlIieHUE B
CUCTeMe U OHUM 0TOOpaXKalTCd B TOM XKe BUIle, TOTAA KaK APYyrue BapuaHTH IPU YTEHUU ITPeo0pa3yoTcsa
B 3Ha4YeHHUs OaThl/BpeMeHH. (B 9acTHOCTH, now M HOmOOHBIE CTPOKM HpPeoOpas3yioTCsS B aKTyalbHHIE
3HAUYEHWsST BPEeMEHW B MOMEHT 4TeHusd.) UTOOBl MCIIOIb30BaTh 3TH 3HAUEHUS B KayeCcTBe KOHCTAHT B
KoMaHpgax SQL, ux Hy2KHO 3aK/I04aTh B allOCTPOdHI.
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Ta6auna 8.13. CnenuaabHbIEe 3HAYECHHUS TaThl/BpeMeHH

BBoagumMasi cTpoka JonycTruMbie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTrcuérta Bpemenu B Unix)

infinity date, timestamp BpeMs TIIOClle MaKCHUMaJIbHOU
OOIIyCTUMOM HaThl

—-infinity date, timestamp BpeMsd oo MHWHUMaIbHOU
OOIIyCTUMOM OaThl

now date, time, timestamp BpeMs Hayasa TEeKyIlen
TpaH3aKIuu

today date, timestamp BpeMs Hadajia TEeKyIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMsi Ha4dajla CIIegYyIIIUuX CYyTOK
(00:00)

yesterday date, timestamp BpeMsa Haydala IpenbIayIux
CyTOK (00:00)

allballs time 00:00:00.00 UTC

[Ina nonydeHus TeKyllel OaTbl/BPeMEHU COOTBETCTBYIOLIEr0 THUIIa MOXKHO TaKXKe MCIIOIb30BaTh
cnepyromue SQL-coBmecTuMble (QYHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME M LOCALTIMESTAMP. (Cm. [Tompaspmen 9.9.4.) 3amMeThbTe, 4TO BO BXOOHBIX CTpPOKax 9Tu SQL-
(pyHKIIMM He pacrio3HAITCH.

BauMaHue

BxopgHble 3HauyeHUs now, today, tomorrow H yesterday BIIOJJHE KOPPEKTHO paﬁoTaIOT
B UHTepaKTuUBHBIX SQL-KOoMaHOaxX, HO KOI'Ja KOMaHIBEl COXPAaHSTCS [ IIOCIeAyIoIero
BBHIIIOJTHEHUS, HAIIPUMED B IOATOTOBJIEHHBIX OIl€paTopax, IPENCTaBIEHUSX UIU ONPeNeNeHUsIX
dbyHKUIUM, UX I0BeJeHUe MOXKeT ObITh HeOXKUIaHHEIM. TaKas CTpOKa MOXKeT IIpeobpa30oBaThCs B
KOHKpeTHOe 3HaueHNe BpeMeHU, KOTOPoe 3aTeM OyIeT UCIIOIb30BaThCA Iopas3fio [1032Ke MOMEHTa,
KOrZa OHO OBIJIO IIOJIy4YeHO. B Takux ciydasx clemyeT HCIONIb30BaTh ofgHY u3 SQL-byHKIHIM.
Hampumep, CURRENT_DATE + 1 OymeT paboTaTh HaféXkHee, 4eM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB JaThkl/BPEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTHUIIEH:
ISO 8601, SQL (Ingres), TpaguumonHbii popmatr POSTGRES (dopmar date B Unix) unu German. Ilo
ymosrdaHuio BeiOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uToOH HCIONIb30Bajics umenHo I1ISO 8601.
Ipyroii ¢opmaTr Has3biBaeTcsa «SQL» HMCKIIOYMTEIPHO II0 MCTOPUMYECKUM HOpuYuHaM.) [IpuMepHl Bcex
cTuel BEIBOMa nepeuuncsieHsl B Tabnuie 8.14. Boo0Ille co 3HaUeHUSI MU TUIIOB date UM time BEHIBOAUIACH
OBl TOJIBKO YaCTh JaThl UM BPEMEHM U3 ITOKa3aHHBIX MpuMepoB, HO co ctuneM POSTGRES 3HaueHue
maTel 03 BpeMeHu BeIBOOUTCS B ¢popmMate I1SO.

Ta6aumna 8.14. Ctuau BbIBOJA JaThl/BpeMsi

Ctunsn OnucaHue IIpumep

IS0 ISO 8601, crarnmapTt SQL 1997-12-17 07:37:16-08

SQL TPagUIIMOHHBINA CTUITh 12/17/1997 07:37:16.00 PST
Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIIb 17.12.1997 07:37:16.00 PST
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IIpumeuanue

ISO 8601 yka3rIBaeT, 4TO AaTa OOJI?KHA OTHENSATHCS OT BpeMeHU OYKBOW T B BEPXHEM PETrUCTpe.
Postgres Pro npuHuMaeT 3TOT ¢popMaT IIPH BBOMAE, HO IIPHU BEIBOIE BCTABJISIET BMECTO T MPo06es, Kak
IIOKa3aHOo BBIIIIE. ITO CAEIAHO AJId yIy4IleHUs YuTaeMoCTH U Oy coBmectumocTtu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL m POSTGRES penbp BHIBOOUTCS HEpeEnd MECALEM, €CIIH yCTaHOBJIEH HOpsaAgok DMY,
a B IIPOTHUBHOM ClIydae Mecsl BRIBOOUTCS Ilepen pHEM. (Kak aTOT mapaMeTp TakxKe BIHSET Ha
UHTEPIIPETAlMI0 BXOOHBIX 3HadYeHHUM, onucaHo B [lompaspesie 8.5.1) CoOOTBETCTBYIOUIHE IIPHUMEPEHI
mokKa3aHH B Tabmuie 8.15.

Taosuna 8.15. CorjialieHHusi 0 MOPSITKE KOMIIOHEHTOB IaThl

ITapaMmeTp datestyle IopsinOK IpHu BBOaeE IIpuMep BuIBOJA

SQL, DMY nersb/mecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY mMecsan/ness/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mMecan/ron Wed 17 Dec 07:37:16 1997 PST

B ¢dopmaTte ISO dwacoBoil mosic Bcerga oToOpaxKaeTCs B BHUIE YHCJIOBOTO CMEIeHus CO 3HAKOM
OTHOCHUTEJIBHO BCEMHPHOI'0 KoopauHupoBaHHOTO BpeMenu (UTC); miist 30H K BOCTOKY OT ['prUHBMYA 3HAK
CMeIleHUs IOJI0KUTE IbHEIM. CMelneHue 6ymeT oToOpazxKaThbCs KakK hh (TOJIBKO Yachl), €CJIM OHO 3aIaéTCs
LEeIBIM YUCJIOM YacoB, KaK hh:mm, €CJIM OHO 3aJa€TCS I1eJIBIM YMCJIOM MUHYT, MU KaK hh:mm:ss. (TpeTuit
BapHMaHT HEBO3MOZKEH B COBPEMEHHEIX CTaHOAPTaX 4YaCOBHIX IIOACOB, HO OH MOXKeET HOH&JIOGI/ITBCH Ipu
pa60Te C OTMETKaMHU BPpEMEHH, IMTPeJIIEeCTBYIOIIUMU ITPUHATHUIO CTAHOAPTU3NPOBAHHBIX YaCOBBIX HOHCOB.)
B npyrux dopmaTax gaThl 4acoOBOM Osic 0OToOpaXKaeTcs: Kak OYKBEHHOE COKpallleHue, eCJIU OHO IIPUHSITO
B TEKyllleM IIosice. B MpOTMBHOM ciy4dae OH oToOpazKaeTcs KaK YUCJIOBOE CMeIleHWe CO 3HaKOM B
ctanmaptHoM popmarte ISO 8601 (hh unu hhmm).

CTunb gaThl/BpeMeHH II0JIL30BaTeIb MOXKET BEIOPATEh C IIOMOIIBI0O KOMAHOL SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHuUrypalmu postgresqgl.conf WK IIePeMEHHOW OKPYXKeHUSA PGDATESTYLE Ha
CepBepe UJIu KJIIUEHTE.

IOnsa Oombiieir THOKOCTH IpH (GOPMATHPOBAHHY BEIBOOHMMOI TATH/BPEMEHH MOXKHO MCIIOIb30BaTh
dyHKIIUIO to_char (cMm. Paspmen 9.8).

8.5.3. HacoBble nosca

YacoBele mosica W IIpaBUjla HUX IIPUMEHEHUs ONpenessloTCs, KaK BHEl 3HaeTe, He TOJBKO II0
reorpauyeckuM, HO U 110 MOJIUTUYECKUM cooOpazkeHUsAM. HacoBhHIEe II0sica BO BCEM Mupe Onlnu 6ojee-
MeHee CTaHOapTU3WPOBaHBl B Hadajle IPOLIIOro BeKa, HO OHU IIPOJOJIKAI0T IIpeTepleBaTh U3MEHEHUS,
B YaCTHOCTH 9TO KacaeTcCs Ilepexona Ha JeTHee BpeMs. [ pacuéra BpeMeHU B mpouuioM Postgres
Pro monydaetr uctopuyeckue CBeJeHUS O IIpaBUJIaX YaCOBHIX IIOSCOB M3 pPACIPOCTPaHEHHOU O6a3bl
manHbIX IANA (Olson). g Oygyllero BpeMeHu IpefnojiaraeTcs, 4To B 3alaHHOM 4aCOBOM Iosice OyayT
IpOOOJIKAaTh OelCTBOBATh IIOCIEIHUE IPUHATEIE IIpaBUiIa.

Postgres Pro cTpemMuTCsa K COBMECTUMOCTH CO cTaHfmapToM SQL B HauboJiee TUIUYHEIX ciiydyasax. OgHaKo
crargapt SQL pmomyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMENIMBaHUW TUIOB OAaThHl U BpeMeHH. [IBe
O4YeBUAHBIE TIPOOTIEMEI:

* XoOTs Ons Tulla date 9YaCOBOU ITOSIC yKa3aTh HEeJIb3s, 3TO MO2KHO cesiaTh OJIsl TUIIA time. B
P€eaJIbHOCTHU 3TO HEe O4YE€HBb II0JIE3HO, TaK KakK 6e3 OaThI HEJIE35d TOYHO OIIPENEeJINTh CMEeIlleHue IIpu
IIepexone Ha JIETHEee BpeMs.

e TITo yMom4aHHMIO YaCOBOM MOSIC 3aJaeTCs IMOCTOSTHHEIM cMelteHueM oT UTC. 3To TakxkKe He
IIO3BOJISET YUECTh JIETHEE BpeMs IIpH apudMeTHYeCKUX Ollepaluil ¢ JaTaMu, IepeCceKaluMu
TpaHULEL IeTHET0 BPEMEHN.
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I[TosTOMYy MBI COBETYEM KCIIONB30BATh YACOBOM IOSIC C TUIIAaMM, BKJIIOYAIOIIMMM M BPeEMsI, U maTy. Mul
He PeKOMeHAyeM HMCIIOJIb30BaTh TUII time with time zone (XoTs Postgres Pro mopmepzkKuBaeT ero s
CTaphIX NPUJIOXKEHUU U COBMECTUMOCTH cO cTaHmapToM SQL). [I71 TUIIOB, BK/IIOYAIOIIUX TOJIBKO AATy
UJIM TOJIBKO BpeMs, B Postgres Pro npepmonaraeTcsi MECTHEIM 4YaCOBOM IIOSIC.

Bce 3HaueHusa gaTe ¥ BpEMEHU C 4aCOBEIM IIOSICOM mperncTaBisaioTcs BHyTpu B UTC, a npu nepemaue
KJIMEHTCKOMY ITPUJIOKEHUIO OHU IIEPEBOOATCS B MECTHOE BpeMs, IIPU 3TOM YaCOBOM II0SIC 10 YMOJTYaHUIO
oInpenenseTcs IlapaMeTpoM KoHurypaiuu TimeZone.

Postgres Pro mo3BossieT 3agaTh 4aCOBOM ITOSIC TPEMS CIIOCOOaMU:

* TlomHoe Ha3BaHME YAaCOBOTO I10sICa, HAIIPpUMep America/New_York. Bce momycTumble Ha3BaHUS
TIepevrcieHbl B IPeACTaBJIeHUH pg_timezone_names (cM. Pasmgen 49.92). OnpeneneHus 4aCOBBIX
mosicoB Postgres Pro 6epé€t u3 mMmMpoKo pacrnpocTpaHeHHOM 6a3kl [ANA, Tak 4TO MMeHa YaCOBBIX
nosicoB Postgres Pro 6ynyT BoCIpHHUMATE U OPYyrUe IPUIIOXKEHN.

* A606peBuaTypa 4acOBOI'0O IOsica, HAaIpuMep PST. Takoe ompeneneHue IIPOCTO 3afaéT CMEIeHue OT
UTC, B oT/imuue OT MOJTHBIX Ha3BaHUH II0SICOB, KOTOPHEIE KPOMeE TOTO ITOApa3yMeBaloT U ITpaBuiia
rmepexopa Ha JIeTHee BpeMs. Pacrio3HaBaeMble aO0peBUaTypPH IePEYHCIIEHH B ITPeACTaBIeHUHN
pg_timezone_abbrevs (cM. Pazmen 49.91). AGGpeBUaTyPhl MOKHO MCIIOJIb30BATh BO BBOITUMBIX
3HAYEeHUSIX JaThl/BpeMeHU U B ollepaTope AT TIME ZONE, HO He B MapaMeTpax KOHGUrypaiuu
TimeZone u log timezone.

* IToMmumo ab66peBUaTyp U Ha3BaHUM YaCOBLIX 11051cOB Postgres Pro npuHuMaeT yKa3aHUS 9aCOBBIX
mosicoB B ctusie POSIX, kak onucano B Pa3zgesie B.5. 3TOT BapuaHT OORIYHO MEeHEE MPEANOUYTUTEIIEH,
YyeM HCIIOJIb30BaHUe NMeHOBAaHHOTO YaCcOBOTO II0sIiCa, HO OH MOXKeT OBITh e JUHCTBEHHEIM
BO3MOZKHBIM, €CJIU [JIsT HY2KHOI'0 YaCOBOTO IT0sica HeT 3amnucu B 6a3e maHHBIX IANA.

Bkpartie, pasnuyne Mexkay abO0peBHaTypaMy M IIOJTHBIMH HAa3BaHUSIMM 3aK/IIOYAIOTCS B CIEOYIOIIEeM:
ab0peBHUaTypPHI IPEICTABIISAIOT onpeneneéHHbH caBur oT UTC, a monHOe Ha3BaHUE TOOPa3yMeBaeT ellé u
MECTHO€ IIPaBUJIO II0 IIepexony Ha JIETHEee BpeMs, TO eCTh, BO3MOXKHO, aBa casura ot UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IpeACTaBJIsSET IIOJIOEeHb II0 MECTHOMY BPpEMEHU B Hbm-PIopK, 4yTO
IJIsI MaHHOTO OHS ObII0 OHI JIeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4To 2014-06-04 12:00
EDT o003Ha4aeT TOT 2Ke MOMEeHT BpeMeHHu. Ho 2014-06-04 12:00 EST 3amaéT CTaHOApPTHOE BOCTOYHOE
BpemMms (UTC-5), He 3aBUCHIIIEE O TOTO, HEMCTBOBAJIO JIU JIETHEE BPEMS B 3TOT OEHb.

Maio Toro, B HEKOTOPHIX IOPUCOUKITHUSAX OfHA U Ta XKe ab0peBraTypa YacoBOTO II0sICa O3HAYasla pa3HkEe
comeuru UTC B pa3Hoe BpeMsi; HampuMep, abOpeBHaTypa MOCKOBCKOTO BpeMEHM MSK HECKOJIBKO JIET
o3"auana UTC+3, a 3aTem ctasna o3HauaTth UTC+4. Postgres Pro o6pabateiBaeT Takue ab0peBUaTypH B
COOTBETCTBUHU C UX SHAYEHUSIMU Ha 3aJaHHYIO JAaTy, HO, KaK U C IIDUMEPOM BEIIIE EST, 9TO HEe OGHS&TGJ’IBHO
6YJIGT COOTBETCTBOBATE MECTHOMY I'DAKIaHCKOMY BPEMEHHU B 3TOT JEHb.

HezaBucumMo oT (OpPMEI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBEIX IIOSICOB He BaxkeH. (B
PostgreSQL no Bepcuu 8.2 oH rme-To UMeJl 3HaYeHUE, a IOe-To HeT.)

Hu HasBaHus, HU aO0peBHATypPHl YaCOBBIX II0SICOB, HE 3alllUTHI B CAMOM CEPBEPE; OHU CUYUTHIBAIOTCS
u3 dainoB KOHPUTYyparuy, HaXOOAIIMNXCSA B IYTAX . ../share/timezone/ U .../share/timezonesets/
OTHOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Paspgen B.4).

[TapameTp KoHGurypanum TimeZone MOXKHO yCTaHOBUTH B postgresgl.conf WM JIOOBIM OPYTUM
CTAHOAPTHBEIM crocoboM, omucaHHBIM B [71aBe 18. YacoBo#l mosC MOXKeT ObITh TAKXKe OIPEHesIEH
CIENYIOIIUMHU CIIEITUAJIBHEIMU CIlocobamu:

* YacoBoi mosic Ojis TEKYIIero ceaHca MOXKHO YCTaHOBUTH C MOMOINBI0 SQL-KoMaHAE SET TIME ZONE.
9To anmbTEepHATHUBHAS 3aIllliCh KOMaHOH SET TIMEZONE TO, 60omee cooTBeTCTBYyomasa SQL-cTaHOapTy.

* Ecnu ycTaHOBJIEHa IIepeMeHHas OKPYKeHUs PGTZ, KIIHeHTH libpq ncnonb3yioT eé 3HadYeHue,
BBITIOJTHSS ITPU MTOOKJIIOUEHWH K CEepPBePy KOMaHAy SET TIME ZONE.

8.5.4. BBop MHTepBaJsioB

3HaYeHUs THIIA interval MOTYT OBITH 3allMCaHBI B CJIEAYIOIIEH pacIIupeHHoN GhopMe:
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[Q] xommuecTBO EOHHHIIA [KOMHUYECTBO EOHHHIA...] [HanpaBlIeHHE]

Toe xonmuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enmaurna — OOHO M3 3HAYEHMU: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpPEIE
0003HaAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITMCEeKYHOE, CeKYHObI, MUHYTHI, Yachl, THU, HEIEeH,
MeCSIIbI, TOOLI, TeCITHUJIeTHsI, BeKa U THICAUYesIeTHs), 100 3TH JKe CJIoBa BO MHOXXECTBEHHOM YHCJIE,
b0 WX COKpAllleHUS; manpasrexue MOXKET IPUHUMATh 3HAYeHUE ago (Hasam) UM OBITH ITYCTHIM.
3HaK @ sBJsieTCa HeoOs3aTeNbHBIM. Bce 3afaHHBIE BEIWYUHBI PA3TUYHBIX E€OWHUI] CYMMHUPYIOTCS
BMECTe C yYETOM 3HaKa 4YHucell. YKa3aHUue ago MEHsIeT 3HaK BCEeX ITOJeld Ha IMPOTUBOMIOJIOXKHBIN. DTOT
CHHTaAKCHC TaKxXe HCII0Nb3yeTCs ITPY BEIBOOE UHTEePBaa, eciu napameTp IntervalStyle umeet 3HaueHue
postgres_verbose.

KonmuecTBa mHell, 4acoB, MUHYT U CEKyH[ MOXKHO ONPEHNEINUTh, HE YKa3blBas IBHO COOTBETCTBYIOIIUE
enuHuIEl. HanpumMep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.Co4eTaHue
roja 4 Mecsla TakXke MOXKHO 3alucaTh Yyepe3 MUHYC; HallpuMep '200-10"' o3Ha4daeT TO, XKe 4TO U '200
years 10 months'. (Ha camoM feie TONMBKO 3THU KpaTKue (GpopMEI pa3peleHsl cTangapToM SQL u oHu
HUCIIOIB3YIOTCSA IIPU BEIBOJE, KOTAa IntervalStyle UMeeT 3Ha4eHUeE sgl_standard.)

HNHTepBambl MOXKHO TaK’Ke 3allMChIBATh B BUfe, onpenenénuoM B ISO 8601, nubo B «hopMaTe C KOgaMu»,
OINMCcaHHOM B paspene 4.4.3.2 3TOro craHpmapra, Tub0 B «aJlbTepHATUBHOM ¢opMaTe», ONHMCAHHOM B
pas3gene 4.4.3.3. ®opmaT c KoJgaMu BHITTISAOUT TaK:

P xomuuecTBO emHHHIIA [ KOIMHYECTBO eOgHHHIA ...] [ T [ KOMHYECTBO €IHHHIA ...]]

CTpoka OONKHA HA4YWHATHCSI C CHUMBOJIa P M MOXKET BKJIIOUaTh TakXKe T IIepell BpeMeHEM CYTOK.
[omycTuMble KOOl eOUHUI IIepeunciientl B Tabnuile 8.16. Koorl eqUHUIT MOXKHO OIIYCTUTDH MJIM yKa3aTh
B nM000M IOpsAOKe, HO KOMIIOHEHTH BpPeMEHU CYTOK HOOJIKHBEI WATH IIOCie cuMBoja T. B wacTHOCTH,
3Ha4YeHUe KoJla M 3aBUCHUT OT TOT0, paclojiaraeTcs JIA OH [0 WU IIoCTie T.

Ta6auna 8.16. Koabl eTHHHUII BpEeMEeHHBIX HHTepBasioB ISO 8601

Kon 3HauyeHHe

Y TOOEBI

M MecsIH (B maTe)

Y Henenu

D OHU

H 9ackl

M MUHYTH (BO BpEMEHH)
S CEKYHIEI

B anbTepHaTUBHOM dopMare:

P [ rog—mMecgy—nmeHb ] [ T 4Yacel:MHHYTE:CEKYHIObl ]

CTPOKa OOJI>KHAa HAUMHATLCS C P, a T pa3densieT KOMIIOHEHTHI JAaThl ¥ BpeMeHHU. 3HaUYeHUs BhIPaXKaloTCs
YlrcjlaMH TakK ke, KaK 1 B gatax ISO 8601.

IMpu 3amucu WHTEPBAILHOM KOHCTAHTH C YKalaHHEM mosei WM MPUCBOEHUHM CTOJOITy THIa interval
CTPOKHU C nongmy, MHTEPIPETAIMsI HEIIOMEeYEeHHBIX BeJIMYUH 3aBUCUT OT mones. HampuMmep, INTERVAL '1'
YEAR BOCIpUHUMaeTCsd Kak 1 rofm, a INTERVAL '1' — Kak 1 cekyHpa. Kpome TOro, 3Ha4eHUs «CIIpaBa»
OT MEHBIIIeTO 3Havalllero I10JIsl, 3alaHHOT0 B ONIPefiefIeHUN nosei, IPOCTO oTOpackBaloTca. Hanmpumep,
B 3alMCH INTERVAL 'l day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHBI CEKYH[BI, HO HE IEHb.

CornacHo crtaHpmapty SQL, Bce KOMIIOHEHTH 3HaueHUs interval momXkHBI OBITH OOHOTO 3HAKa, U
BeOYyUIMM MUHYC IIPUMEHSEeTCd KO BCEM KOMIIOHEHTaM; HallpuMep, MHUHYC B 3alucCH '-1 2:03:04"'
OpUMEHsSeTCd W K [OHI0, W K 4YacaMmM/MuHyTaM/ceKyHOmaM. Postgres Pro mno3BonseTr 3agaBaTh O
Pa3HBIX KOMIOHEHTOB pa3Hble 3HAKW ¥ TPAOUIIMOHHO oOpabaThiBaeT 3HAK KaXKaOTr0 KOMIIOHEHTa B
TEKCTOBOM IIPEACTaBJIeHUU OTHOENIPHO OT OPYTHUX, TaK 4YTO B HAHHOM CJIydae YacChl/MUHYTH/CEKYHOEI
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6y,‘EI;YT CUUTATHCS IIOJIOXKUTEJIbHBIMU. Eciu IIapaMeTp IntervalStyle HMeeT 3HAa4Y€HUE sgl_standard,
BGJIYH.II/II;I 3HaK IIPUMEHSAEeTCda KO BCEM KOMIIOHEHTaM (HO TOJIBKO €CJIM OHH He COoOepP2KaT 3HaKu HBHO). B
MIPOTHUBHOM CJTy4dae JeNCTBYIOT TPagUuIMOHHLIE ITpaBuiia Postgres Pro. Bo u3bexxaHre HEOMHO3HAYHOCTH
PEeKoMeHayeTCcd JIOGB.BJ'IHTB 3HaK K KaXKJI0MYy KOMIIOHEHTY C OTpPHUIATEJIbHBIM 3HAYE€HUEM.

3Ha4YeHUS TOJIEW MOTYT COOEepKaTh APOOHYI0 YacTh: HAPUMeED, '1.5 weeks' mimu '01: 02: 03.45'.
OnDHAKO MOCKOJIBKY UHTEPBAJl COOEPKUT TOIBKO TPHU IIENIBIX eOUHUIEl (MeCSlbl, THU, MUKPOCEKYH[IHI),
OpoOHBIE EeNWHUIEI OOJIXKHBI OBITH pa3fgeneHbl Ha 0ojee MejKWe emuHULEL. [IpoOHBEIE YacTh eOUHUII,
IIPEBHIIIAIONINX MECSIIE, YCEKAIOTCS A0 IeJI0r0 YKCila MEeCSIIEeB, HAaIpuMep '1.5 years' npeobpa3lyeTcs
B 'l year 6 mons'. [IpoOHBIE YaCTU HeNeJib U [HEW NIepPecUUTHIBAIOTCS B I[eJI0e YMCJIO OHEeU U
MUKPOCEKYH[I, U3 pacuéTa, 4To B Mecsne 30 OHel, a B cyTKax — 24 4Yaca, Hanpumep, '1.75 months'
CTAHOBUTCS 1 mon 22 days 12:00:00. Ha BEIXOZe TOIBKO CEKYHOBI MOTYT UMETh JPOOHYIO YacCThb.

B Ta6nuie 8.17 moka3aHO HECKOJIBKO MMPUMEPOB JOTYCTUMBIX BBOOUMBIX 3HAYEHUWH THUTA interval.

Ta6auma 8.17. BBoag HHTEepBajIOB

IIpumep OnucaHue

1-2 CranpmapTHBI# dopMmaT SQL: 1 rog u 2 Mecsiiia

3 4:05:06 Cranpgaptubii popmat SQL: 3 gusa 4 yaca 5 MUHYT
6 CeKyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds| Tpaguninonssiii ¢popmat Postgres: 1 rom 2 mecsiia
3 mHsa 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opMmat ¢ kogmamu» ISO 8601: To Ke 3HaUYeEHUE,
YTO U BHIIIE
P0001-02-03T04:05:06 «AnbrepHaTuBHBEM ¢dopMmar» ISO 8601: TOo Xe

3Ha4YeHHe, 4YTO U BEIIIE

Tumo interval IIpenCTaBJIeH BHYTPU B BUE OTOEJIBHBIX 3HAYeHUl MecsIleB, JHel u MUKPOCEKYH[O. 3JTto
00BsICHSETCS TeM, YTO YMCJIO THEeM B MecsIle MOXKeT OBITH Pa3HBEIM, a B CYyTKaX MOXKeET OBITh U 23, u 25
YaCOB B OHHU IIepexoda Ha JeTHee/3UMHeEe BpeMs. 3HaueHUusT MecslieB U THeu IIpeacCTaBJI€HBl IIEeJIbIMU
YHUCJIaMHU, a B MUKPOCEKYHOAaX MOT'YT IIPEeOCTaBJIATECA CEKYHIOEI C HpOﬁHOfI 49acThi0. Tak Kak MHTEPBAJIbI
OOBIYHO IIOJIy4YalOTCA M3 CTPOKOBBIX KOHCTAHT HJIM IIPM BBIYUTAHUH THUIIOB timestamp, 3TOT crocob
XpaHEeHud Sd)(l)eKTI/IBeH B OOJILIITMHCTBE CJIy4daeB, HO MOZXKeT JaBaTh HEO2KUOAaHHBIE PEe3YyJIbTAaTHI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

Hﬂﬂ KOPPEKTHUPOBKH YHUCJIa ,E[Heﬁ 1 9aCOB, KOIr'ga OHHU BBHIXOOAT 3a OOBIYHEIE I'PaHULEI, €CTh CIIEIUAJIbHEBIE
dyHKIUM justify_days B justify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopMmaT BBIBOZA THUIa interval MoXeT ONpemensATbCA OOHUM U3 YETBHIPEX CTUJeMN: sgl_standard,
postgres, postgres_verbose HM iso_8601. BriOpaTh HYXXHBIM CTHJIb IIO3BOJII€T KOMaHOa SET
intervalstyle (II0 YMOJIYaHUIO BHIOpAH postgres). IIpuMepsl GOpMaTOB pa3HBIX CTUJIEN IOKA3aHBI B
Tab6mure 8.18.

Ctunb sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMM cTaHmapTy SQL, ecnu 3HaueHNe MHTepBasa
YIOBJIETBOPSET OTPAaHUYEHUAM CTaHgapTa (1 comepKUT Iub0 TOJIBKO I'Of U Mecsll, 1160 TOJIBKO OeHb U
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BpewMsi, U IIPHU 3TOM BCe €Ir0O KOMIIOHEHTEI OOHOT'O 3HakKa). B IIPOTHUBHOM CJIy49ae BEIBOOUTCA I'OO-MeCHdl], 3a
KOTOPBIM I/I,'E[éT OaTa-BpeMsd, a B KOMIIOHEHTHI OJId OOJHO3HAYHOCTH ABHO JIO6&BJ'IHIOTCH 3HaKMH.

BEIBOf B CTHUIIE postgres COOTBETCTBYET (popmaTy, KOTOPHIHM 6bi1 mpuHST B PostgreSQL mo Bepcum 8.4,
Korpga napameTp DateStyle mmen 3HadeHue 150.

BrIBOm B cTHIIEe postgres_verbose COOTBETCTBYeET (opmaTy, KOTOPHIM OblI HmPUHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHHeM MapaMeTpPOM DateStyle OBITIO HE ISO.

BriBof B cTUJIE iso_8601 COOTBETCTBYeT «(popMaTy ¢ KogaMu» ONuCcaHHOMY B pa3pmene 4.4.3.2 ¢popmarta
ISO 8601.

Taonuna 8.18. IlpuMepsI CTUIEH BHIBOa HHTEPBAJ/IOB

Ctuiab HNuTepBan roa-mecsy |[MHTEpBai OeHb- CMeIlaHHBIM
BpeMs HHTepBaJl
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06
postgres 1 year 2 mons 3 days 04:05:06 -1 year -2 mons +3 days
-04:05:06
postgres_verbose @ 1 year 2 mons @ 3 days 4 hours 5 mins|@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ectb cranpmapTHbME SQL-THUIO boolean; cM. Tabnuiy 8.19. TUI boolean MOXKET UMETH
clepnyiomnire CocTossHuSA: «true», «false» M TpeTbe cocTosiHME, «unknown», KOTOpPO€ IIpPEeNCTaBIIsAETCS
SQL-3Hauenuem NULL.

Taoauna 8.19. JIoruyecKHH THII JaHHBIX

HUmsa Pa3zmMep OnucaHue
boolean 1 6auT COCTOSIHUE: UCTHUHA UJIU JIOXKDb

Jloruueckue KOHCTAHTEI MOT'YT IIPEOCTAaBIIATHECA B SQL-3anpocaX CIIeOyIIIrUMHU KIIIOYE€BBEIMU CJIOBAMMU
SQL: TRUE, FALSE ¥ NULL.

OyHKIUS BBOOA [OAHHEIX TUIa boolean BOCIPUHUMAET CJENYIOIINE CTPOKOBEIE IIPENCTaBIIE€HUS
COCTOSHUSA «true»:

true
yes
on

1

U ciaenyruue rnpeacCraBlIEeHud COCTOAHUA «false»:

false
no
off

0

Takxke BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAITPUMEP t HJIM n. PErUCTP CUMBOJIOB HE
UMeeT 3HaUYeHusI, a IpoOeTbHBIE CUMBOJIBL B HaYasie ¥ B KOHIIE CTPOKY UTHOPHUPYIOTCH.

(DYHKI_II/IH BBIBOOA OAHHBIX TUIIA boolean BCerga BBIJIaéT t UM £, KaK IIOKAa3aHOo B HpHMepe 8.2.

ITpumep 8.2. Ucnonb30BaHUE THIIA boolean

CREATE TABLE testl (a boolean, b text);
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INSERT INTO testl VALUES (TRUE, 'sic est')
INSERT INTO testl VALUES (FALSE, 'non est'
SELECT * FROM testl;

)i

t | sic est
f | non est

SELECT * FROM testl WHERE a;

t | sic est

KmiogyeBrle croBa TRUE M FALSE SBNISIOTCS IIPEQIOYTUTEJIbHBIMH (COOTBETCTBYIOUIMMM CTaHOApPTy
SQL) mnst 3amMcu JIoTM4YecKuxX KOoHCTaHT B SQL-3ampocax. Ho BHI TakxXkKe MOXKeTe HCIIOJIb30BaTh
CTPOKOBEIE IIpEefCTaBJIeHMNs, KOTOpble AONyCKaeT CHUHTAKCHC CTPOKOBBIX KOHCTAHT, OIIMCAHHHIM B
IToppa3zpene 4.1.2.7, HanipuMep, 'yes': :boolean.

3aMeTBTe, 4YTO IIPHU aHalMu3e 3anpoca TRUE M FALSE aBTOMATH4YE€CKH CYHUTAIOTCS 3HAYEHUAMH THUIIA
boolean, HO OJid NULL 3TO He TakK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH JII000# THII. HOSTOMY B
HEKOTOPEIX KOHTEKCTaX MOZKeT HOTpe6OBaTbCH IMpuBEeCTU NULL K THUITY boolean sIBHO, HAlIpuMepP TakK:
NULL: :boolean. C Opyro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHL K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTL B T€X KOHTEKCTaX, I'lé aHaJIn3aTOpP 3aIlIpoCa MOXKET IIOHATH, YTO GYKBHHBHOG 3HAa4YeHue OOJI2KHO
UMeTh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tunel mepeyncieHuii (enum) onpenensaioT CTaTUYEeCKUN YIIOPSIOOYeHHbM HaOop 3HaYeHnH, TaK XKe Kak
U THUIIBI enum, CYLIECTBYIOIIHUE B Psife S3LIKOB MPOTPaMMMUPOBaHUSA. B KauecTBe IEPEeYUCIEHUsST MOXKHO
MIPUBECTY OHU HeOenu U Habop COCTOSHUM.

8.7.1. O6baBNneHUe NepevumncsieHnn
Tun mepeuncneHuy co3garoTcs ¢ nomoInkio komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITEI eNUM MOXKHO MCIIOJIb30BaTh B OIIpefeleHuAX Tabnun U QyHKIIUHN, KaK U 1i00kle IpyTHe:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy'):;

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

,,,,,, e

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsook 3HaYEeHWHN B MEPEYUCIIEHUN OTPENessieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOM ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHWM THUTa. [lepedyncieHus MOAAepPRKUBAIOTCSI BCEMU CTaHAAPTHLIMM OTlepaTOpaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHHIMU QyHKIMIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
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name | current_mood
_______ +______________
Moe | happy

Curly | ok

(2 rows)

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN (current_mood) FROM person);
name

8.7.3. be3onacHOCTbL TUMNna

Bce Tunmi Hepe‘-II/ICJ'[eHI/Iﬁ CYHUTAIOTCA YHUKAJIbBHBIMKU MW II03TOMY 3HA4Y€HHUA PA3HBIX THUIIOB HEJIb3d
CPaBHHUBATE. BarnsuuTe Ha 3TOT IIpuMep:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OUIMBKA: HeBepHOe 3HaueHHe Oiud IepeuduucieHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

CUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENBLHO HYKHO CHe/IaTh YTO-TO II0M00HOEe, BRI MOXKeTe JTN00 pealn30BaTh COOCTBEHHEIN
omepaTop, Mu6o sIBHO IpeoOpa30BaTh TUITHE B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;

name | num_weeks
______ e
Moe \ 4
(1 row)

8.7.4. TOHKOCTM peanun3auum

B meTkax 3HaUYeHUU perucTtp uMeeT 3HadeHue, T. €. 'happy' U "HAPPY' — He OOHO U TO 2Ke. Takxke B
MeTKaX UMEIOT 3Ha4YEeHue Hp06eJ'IbI.

XoTs TUNBI-TIEPEYNCIeHUs NOpegHa3HaA4dYeHHl IIPesKAe BCero OJisi CTAaTU4YeCKuX HaOOpOB 3HAUYEHUH,
UMeeTCsd BO3MOXKHOCTb [0OaBIsITh HOBEE 3HAYEHUS B CYILIECTBYIOIIWU TUI-TIEPEYUCTIEHUE U
nepeuMeHOBEIBaTh 3HadeHUsA (cm. ALTER TYPE). OpmHako ymansaTh CYLIIECTBYIOIIME 3HAUYEHUS U3
IIepeunCcIieHrsI, a TakXKe U3MEHSATh WX NOPSANOK, HeNlmb3s — [OJId9 IOJIydYeHUs HYXKHOTO pel3ylbTaTa
IPUAETCS YOAIUTh ¥ BOCCO3[ATh 9TO IepedrCcIieHue.
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3HaueHWe enum 3aHMMaeT Ha OucKe 4 Oa#Tta. [IJIMHA TEKCTOBOM METKM 3HAYEHHUsS OrpaHudYeHa
mapaMeTpPoOM KOMITHIISITNY NAMEDATALEN; B CTAHIapPTHEIX cO0pKax Postgres Pro oH orpaHUYWBAET [IUHY
63 OaHTaMHU.

ComocTaBjieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPAaHSITCSA B CHCTEMHOM KaTaJjiore
pg_enum. OH MOZKeT OBITh OJIE3EH B PSAOE CIIydaes.

8.8. l’eoMeTpuyeckue Tunol

l'eoMmeTpuyeckme THUOBI HOAHHBIX MPEOCTABISIOT OOBEKTHI B [OBYMEPHOM MIPOCTpPAHCTBe. Bce
cyulecTByioiue B Postgres Pro reomeTrpuieckue TUIH Ilepeunciientl B Tabnuie 8.20.

Ta6auma 8.20. 'eoMeTpHYEeCKHE THIBI

Nmsn Pa3zmep Onucanue IIpencraBienue
point 16 6auT Touka Ha IMJIOCKOCTH (x,y)
line 32 OatiTa BeckoneuHas npsMast {A,B,C}
lseg 32 banTa OTpe3ok ((x1,y1),(x2,y2))
box 32 OatiTa [TpsaMoOyronpHUK ((x1,y1),(x2,y2))
path 16+16n 6auT 3aKpBITHINA OyTh (J(x1,y1),...)
TTOmOOHBIH
MHOT'OYTOJILHUKY)
path 16+16n Gaut OTKpPEBITHIA IIYTh [(x1,y1),...]
polygon 40+16n 6auT MHOroyronbHUK (J(x1,y1),...)
TMOOOOHBIE  3aKPBITOMY
OyTH)
circle 24 bavita OKpPyXKHOCTH <(x,y),r> (zeHTP
OKPY2KHOCTH ¥ Paguyc)

[I71s1 BEITIOJTHEHMS PA3JIMYHBIX T€OMETPUYECKUX OTIepaluii, B YaCTHOCTU MacCIITaOMPOBaHUsI, BPAIlleHUS
¥ ompenelneHus nepecedeHuii, PostgreSQL mpemnaraer 6oraTeldi Ha6op QYHKIUN U omepaTopoB. OHU
paccMmaTtpuBaloTcsa B Pa3sgmene 9.11.

8.8.1. Toukm

Touyku — 9TO OCHOBHOM 3JI€MEHT, Ha Oaze KOTOPOT'O CTPOATCA BCE€ OCTAJIbHEIE TEOMETPUYECKHNE THUIIEL.
3HauyeHUs TUIIA point 3alMCHIBAIOTCA B OOHOM M3 OABYX (l)OpMaTOB:

Irne x 1 y — KOOPAWHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDA2XKEHHEBI€ YHUCJIaMU C mJiaBaloIle TOYKOU.

BEIBOOSITCSI TOYKH B IIEPBOM (hopMarTe.

8.8.2. Npamble

[TpsaMele IPEOCTABISAIOTCS JIMHEWHBIM YpPaBHEHUEM AX + By + C = 0, roe A u B He paBHH (. 3HayeHUd
TUIIA line BBOOSTCS U BEIBOOSITCS B CIIEAYIOLIEM BUIE:

{4 B, C}

KpOMe TOT'O, OJIAd BBOOA MO2KET HMCIIOJIb30BATHCA mobast U3 9TUX (I)OpM:

[ ( x1, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1 , y1 ) , ( x2 , y2)
x1 , yl , x2 , y2
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roe (x1,yl) U (x2,y2) — OBe pa3JInNuHbBIE TOYKHU Ha TAaHHOW IPSMOM.

8.8.3. OTpe3kmu

OTpe30K IIPEeACTaBISETCSA IIapod TOYEK, ONPEMeNsIoIUX KOHIIBI OTpe3Ka. 3HaYeHUs THIa lseg
3anMnCHBAIOTCS B OOHOU U3 ClIeQyoMmux (hopM:

[ ( x1, y1) , (x2, y2) 1
( (x1, y1) , (x2, y2))
(x1 , y1) , ( x2, y2)
x1 , yl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpPe3Ka.
BriBomsATCSI OTPE3KM B IIEpBOM (popMarTe.

8.8.4. NpAMOYrosibHUKH

HpHMoyTOJ'IBHI/IK IIpegcCTaBideTCd OByMs TOYKaMM, HaXOOAIMMMMCA B IIPOTHUBOIIOJIOZKHBIX €TI0 yIJiaX.
3HauYeHUs THUIA box 3alIMCHIBAIOTCS B OOHOU U3 CIIeIYIOIIUX (I)OpM:

( (x1, y1) , (x2, y2))
(x1 , y1) , (x2, y2)
x1 , vyl , x2 , y2
roe (xl,yl) n (X2,y2) — IIPOTHUBOIIOJIOZKHEIE YI'JIBI ITPAMOYI'OJIBHUKA.

BriBOmATCS IPSMOYTOIBHUKYM BO BTOPOU (popMe.

Bo BBOOMMOM 3HaUYeHHM MOTYT OBITH YKa3aHBI II00BIE IBa IPOTUBOMIOJIOKHEIX yIJjla, HO 3aTEM OHU OyOyT
YOOPSOOYEHH], TAK YTO BHYTPHU COXPAHSTCS IPAaBLIA BEPXHUY U JIEBHIM HUXKHUYU YTTIbI, B TAKOM IIOPSIOKE.

8.8.5. Nyt

Ilytn mpepcTaBisiioT COOOM CHIHCKM COEOWHEHHBIX TOYeK. [lyTu MOTryT OBITH 3dKpbimbiMU, KOrma
mogpa3yMeBaeTCsl, YTO IIepBas W IIOCJIEOHSIS TOYKa B CIKUCKE COEOWHEHBI, WX OMKPbIMbIMU, B
IIPOTUBHOM CITy4ae.

3HaueHU THUIIA path 3allMCBIBAIOTCSI B OIHOU U3 CIIeYIOIIUX (I)OpM:

[ ( x1 , y1) , ... , ( xn , yn ) ]
((x1 , y1) , .., ( xn , yn ) )
(x1 , y12) , ... , ( xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

rIe TOYKH 3a[aioT Y31l CETMEeHTOB, COCTABIISIONINX IYTh. KBagpaTHBIE CKOOKH ( [ ] ) YKa3bIBAIOT, UTO MY Th
OTKPHITHIH, a KPYyTJIkie ( () ) — 3aKpHITHIN. Korga BHEITHHE CKOOKH OITYCKalOTCsI, KaK B IIOKA3aHHBIX BRIIIE
MoC/IegHUX TPEX hopMax, CUUTAETCSI, YTO IIYTh 3aKPBITHIH.

ITyTu BLIBOOSITCSI B IEPBOM MJIM BTOPOM (OpPME, B COOTBETCTBUU C THUIIOM.

8.8.6. MHOroyrosibHUKHU

MHOroyroisHUKH IPEICTABISI0TCS CIIMCKaMU TO4YeK (BepIinH). MHOTOyTrOJILHUKY II0OX0KU Ha 3aKPHITHIE
IIyTH, HO XPaHATCS B IPYrOM BUfe U [ paboTH C HUMU ITpeqHa3HaYeH OTAeIbHbIN Habop QyHKIIUHI.

3Ha4yeHUs TUIIA polygon 3aIUCHIBAIOTCS B OQHOU U3 CIEeQYIOIUX (hOpM:

((xt, y1), ..., (xn, yn) )
(x1, y1 ), ..., (xn, yn)
(x1 , yi1 roeee xn , yn )
x1 , vyl roeee xn , yn

roe TO4YKH 3aJal0T Y3JIbl CE(rMEHTOB, O6p&3y10]l[I/IX I'paHUIy MHOIOYT'OJIBHHUKA.
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BrIBOOSITCSI MHOTOYTOIBHMKHY B IePBOM (popMmare.

8.8.7. OKpy>XHOCTH

Opr}KHOCTI/I 3a0aI0TCA KOOPDOWMHATAMU LIEHTPA U PadnUyCOM. 3HaYeHUs TUIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIIeOYIOIInX (I)OpMaTOB:

>

)

P Y )

P Y )

P Y )
y

14

< |
((
(

SRR
NN R

14

rme (x,y) — LIEHTP OKPYKHOCTH, a r — €€ pafuyc.

BEIBOOSITCS OKPYZ2KHOCTH B IIEPBOM (hopMare.

8.9. Tunbl, onucbiBaOLLMEe CeTeBble agpeca

Postgres Pro nmpepjaraeT TUIB OJaHHBEIX A1 XpaHeHUs anpecoB IPv4, IPv6 u MAC, noka3aHHBIE B
Tab6mnurie 8.21. [I514 XpaHEeHMUS CETEBBIX alPeCOB JIyYIlle UCII0Ib30BaTh 3TU TUIIHI, @ HE TPOCTHIE TEKCTOBLIE
CTPOKH, TakK KakK Postgres Pro mpoBepsieT BBOOWMBIE 3Ha4Ye€HUS OAHHBEIX TUIOB U IIPEOOCTaBIIseT
CHelran3upPOBaHHbIE OIEPATOPH U QYHKIMYU Ayt paboTe ¢ HUMU (cMm. Pazmen 9.12).

Ta6auma 8.21. Tunbel, ONHCHIBAIOIIHE CETEBBIE ajgpeca

UM Pasmep Onucanue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

inet 7 unu 19 GauT V3net u cetu IPv4 u IPv6
macaddr 6 OauT MAC-ampeca

macaddrs8 8 GaiiT MAC-agpeca (B popmaTe EUI-64)

[Tpu copTuUpOBKE TUIIOB inet W cidr, agpeca IPv4 Bcerma uoyT go agpecos IPv6, B ToM 4mcie agpeca
IPv4, Bkntoy€HHBIE B [PV6 UK commocTaBieHHbIe ¢ HUMH, HanmpuMmep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-azmpec y3/1a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OMHOM
none. ITogceTh mpencTaBiasgeTCs YUCIOM OUT, ONPefesaIonux agpec CeTU B ajpece y3ia (MU «MacKy
cetu»). Ecnu Macka cetu paBHa 32 mgns appeca IPv4, Takoe 3HaueHue IpencTaBiisieT He MOIACETHh, a
omnpenesieHHBIN y3en. Agpeca IPv6 umeror gnuny 128 61T, IO3TOMY YHUKAJILHBIM agpec y3Jjia 3afaéTcs
Cc Macko# 128 O6uT. 3aMeTbTe, YTO KOIfla HYKHO, YTOOB IIPUHUMAJIUCh TOJIPKO afgpeca CeTei, cienyer
HUCIOJIb30BaTh TUI cidr, a HE inet.

BBoguMble 3HaYEHUS TAKOI'0 TUIIA OOXKHE UMeTh popMaT IP-anpec/y, TOe IP-anpec — agpec IPv4 unu
IPv6, a y — uncno 6uT B MacKe ceTH. EC/Ii KOMIIOHEHT /y OTCYTCTBYeT, MackKa CeTH CUUTAEeTCS PaBHOMU 32
st IPv4 u 128 gns IPv6, Tak 4To 3TO 3HaYeHue OyeT IpeacTaBIsaTh OOUH y3e. [Ipu BEIBOOe KOMIIOHEHT
/y OIIYCKaeTCs, eCNN CEeTEBOU afipecC oNpefesseT agpec OOHOTO y3a.

8.9.2. cidr

Tun cidr comepzKUT onpeneneHue cetu IPv4 unu IPv6. BxomHble U BEIXOOHEBEIE (h)OPMATEL COOTBETCTBYIOT
cornamenusasm CIDR (Classless Internet Domain Routing, BeckiaccoBasi MezkceTeBas agpecalius).
OmnpenernieHre CETH 3allUChIBaeTCs B popMmaTe IP-anpec/y, Te IP-agpec — afapec cetu IPv4 unu IPv6, a
y — 4ucJo 6uT B Macke ceTu. Ecnu y He yKa3bIBaeTCs, 3TO 3Ha4YE€HME BEIYUCIISIETCS 110 CTapOM KJIaCcCOBOM
cxeMe HyMepalluu CceTel, HO IPU 3TOM OHO MOXKET OBITh YBEIWYeHO, YTOOH B HEro BOILIM BCe OaMThHI
BBEMIEHHOTO agpeca. Eciu B ceTeBOM afpece cpaBa OT MacCKMU CETH OKaXXyTCs OUTHL CO 3HaueHUeM 1,
OH Oy[eT CUMUTATHCSA OIMIUOOYHEBIM.

B TaGnurie 8.22 moka3aHBI HECKOJIBKO ITPUMEPOB aJlPpeECOB.
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TaOauma 8.22. IlpuMepsl JONYCTHMbIX 3HAYEHHH THIIA cidr

BBoguMoOe 3HaYEeHHe cidr

BeiBooguMoOe 3HAa4YE€HHE cidr

abbrev ( cidr)

192.168.100.128/25

192.168.100.128/25

192.168.100.128/25

192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24
128.1 128.1.0.0/16 128.1/16
128 128.0.0.0/16 128.0/16
128.1.2 128.1.2.0/24 128.1.2/24
10.1.2 10.1.2.0/24 10.1.2/24
10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8
10.1.2.3/32 10.1.2.3/32 10.1.2.3/32

2001:4f8:3:ba::/64

2001:4f8:3:ba::/64

2001:4£8:3:ba::/64

2001:418:3:ba:2e0:81ff:fe22:
d1f1/128

2001:4f8:3:ba:2e0:81ff:fe22:
d1f1/128

2001:418:3:ba:2e0:81ff:fe22:d1f1

ffff:1.2.3.0/120

:ffff:1.2.3.0/120

«ffff:1.2.3/120

.. ffff:1.2.3.0/128

.«ffff:1.2.3.0/128

:.ffff:1.2.3.0/128

8.9.3. Pa3znumuma inet M cidr

CyIiecTBEHHLIM Pa3/IMYHMeM THUIOB HAHHBIX inet U cidr SBASETCS TO, YTO inet MPUHMMAaET 3HAYEHUS
C HEHYJIEBLIMHM OWTaMM CIIpaBa OT MaCKU CeTH, a cidr — HeT. Hampumep, 3HadeHMe 192.168.0.1/24
SIBJISIETCSI MOIIYCTUMBIM OJIS THUIIA inet, HO HEe OIS cidr.

text U abbrev.

ITogcka3ka

Ecnu Bac He ycTpauBaeT BHIXOOHOM opMaT 3HAUYEHUH inet WK cidr, MOTPOOyHTe GYHKIIUY host,

8.9.4. macaddr

Tun macaddr mpemHa3HadeH O xpaHeHUst MAC-agpeca, IPpUMEPOM KOTOPOTI'O SIBIISIETCS aJipec CETEBOM
nnatel Ethernet (xots MAC-agpeca IpUMEHSIOTCS U OJIS OPYTUX Hejel). BBoguMble 3HaQUEHUS MOTYT
3ajaBaThCs B cedylomux gopmarax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"

Bce 3Ty mpuMepEl ONIpeaesisiioT OAUH U TOT XKe aapec. lllecTHaaaTepuyHbIe TUGPH OT a A0 £ MOTYT OBIThH
U B HUJKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-agpeca Bcerga B IepBol (opMe.

Cranpmapt IEEE 802-2001 cumTaeT KaHOHUYecKOU ¢dopmoii MAC-afpecoB BTOPyIO (C MHHycaMH), a
B IIepBOH (C OBOETOYMSMM) IIpeAIojaraeT oOpaTHHIM mopsamok OuT, Tak uto 08-00-2b-01-02-03
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01:00:4D:08:04:0C. B HacTos11Ilee BpeMs 3TOMY COTJIAIlIeHUIO IPaKTUYeCKU HUKTO He CIIeOyeT, U YMECTHO
OHO OBIJIO TOJIBKO IJISI yCTAaPEBIINX CETEBHIX TPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He mensiet
TIOPSAOOK OUT U BO BCEX IPUHMMAEMEIX (hopMaTax IMOOPa3yMeBaeTCs TPAOULMOHHEIN Topsamok LSB.

[TocnegHMe OATH BXOOHBIX (bOpMaTOB He OIIMCaHbI HU B KaKOM CTaHOapTe.

8.9.5. macaddrs8

Tun macaddr8 xpanut MAC-anpeca B popmaTte EUI-64, mpuMeHsomMecs, HalpuMep, OIS alllapaTHBIX
ampecoB mnaT Ethernet (xorsi MAC-agpeca HMCIIONB3YVIOTCS U OJIS OPYTUX Lesed). ITOT TUII MOXKET
NpUHATE U 6-OaliToBhle, U 8-0arToBhle ampeca MAC u coxpaHseT ux B 8 Oadirtax. MAC-agpeca,
3amaHHble B 6-0aviToBoM (Qopmare, xpaHATcS B Qopmare 8 6aut, a 4-bii M S5-BIM 6aMT copepxKaT
FF u FE, cooTBeTcTBeHHO. 3aMeThTe, 4TO masi IPv6 wmcmomb3yeTcs MoOoudUIIMPOBAHHLEIM ¢GopMaT
EUI-64, B koTOpoM 7-0¥ OUT OonXKeH OBITH ycTaHOBJIeH B 1 mocie npeobpasloBanus us EUI-48. [na
BBITIOJTHEHUS 9TOT0 U3MEHEHWs NPEOOCTaBNIsAeTCS QYHKIMUSA macaddr8_set7bit. Boobie rosops, 3ToT
TUII OTPUHUMAET JIIOOble CTPOKM, COCTOSIINE W3 Ilap MIEeCTHAOIATEPUYHBIX IUGP (BEIPOBHEHHBIX IIO
rpaHunaM 6alT), KOTOPElE MOTYT COTJIACOBAHHO Pa3[delIsAThCS OOUHAKOBBIMU CHUMBOJIAMH ':', '-' HJIHU
'.'. IllectHagmaTepudyHbXx IUdpP OomKHO OBITE MO0 16 (8 OGaiit), mubo 12 (6 OGaiit). Bemymue u
3aMBIKaIKe Mpobesibl UTHOPUPYIOTCS. HuXe moKa3aHbl IPUMEPH! TOITYCTUMBIX BXOOHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3afgaéTCs OOWH M TOT ke agpec. s mudp ¢ a Mo £ TPUHUMAIOTCS OYKBH U B
BEpPXHEM, U B HUXKHEM perucTpe. BEIBO[ Bcerpa ImpencTaBiseTCs B IIepBOM U3 ITOKa3aHHBIX (OpMaToOB.
IMocnepHue miecTh BXOOHBIX (OPMATOB, IMOKA3aHHBLIX BHIIIIE, HEe SIBISIOTCS CTAaHOAPTU3MPOBAHHBIMMU.
YT006HI Tpeobpa30BaTh TPAgUIIMOHHEIN 48-0uTHEINM MAC-agpec B dopMmaTte EUI-48 B MoguduIinpoBaHHEIH
dopmaT EUI-64 mmst BKIIIoOYeHUS B cOCcTaB agpeca IPv6 B KauecTBe agpeca y3ia, UCIIOb3yiTe GYHKIIUIO
macaddr8_set7bit:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buToBbIe CTPOKM

BuToBBEIE CTPOKH IIPENCTABISIOT CO0O0I ImociaenoBaTenbHOCTH U3 1 u 0. MIX MOXKHO HCIOIb30BaTh OIS
XpaHeHus Ulli 0ToOpazkeHust OUTOBLIX MacoK. B SQL ecTh mBa OUTOBEIX THUIIA: bit (n) Ubit varying(n),
TIe n — MOM0KUTENBHOE IEJI0e YUCIIO.

[InvHa 3HaYEeHUS TUIA bit MOIXKHA B TOYHOCTY PABHATHCS n; IIPHU IOIBITKE COXPAHUTD MaHHbIE IIINHHEE
WX KOpoue mpoums3oupeT omubka. [JaHHBIE THUIIA bit varying MOTYT MUMETh IIEPEMEHHYIO OJIUHY, HO
He NPEBBIMIAOIIYI0 n; CTPOKU OOJIbIIEH ONIUHBEI He OyAyT NMPUHATHL. 3aluch bit 6e3 yKalaHUS OJIMHBI
paBHO3HAYHA 3allMCHU bit (1), TOTOa Kak bit varying 6e3 yKa3aHUS OJIUHBI IIOOpPa3yMeBaeT CTPOKY
HeOoTrpaHUYEHHOM [JIUHEI.

IIpumeuaHnue

IIpu TOMBITKE MPUBECTH 3HAYeHHe OMTOBOM CTPOKM K THUIY bit (n), OHO OyHOeT yCedeHO HIIH
OOIIOJTHEHO HYJSIMHK CIIpaBa [0 OJIMHBI POBHO n OUT, ommOKM mpu 3TOM He OymeT. ITomoOHBEIM
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o06pa3oM, eciii SIBHO IIPUBECTH 3HadYeHue OMTOBOM CTPOKM K THUIY bit varying(n), OHa OymeT
yceueHa CIpaBa, eCjiu €€ [IHUHaA PEBLIIAeT n OUT.

CHHTAKCHC KOHCTAHT OMTOBBIX CTPOK omucaH B [lompasmene 4.1.2.5, a Bce OOCTYIIHEIE OHTOBEIE
orepaTopsl ¥ QYHKIIUY HNepeunciieHsl B Pa3gerne 9.6.

IIpumep 8.3. Ucnosib30BaHHE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(S5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMEKA: nnuHa OUTOBOU CTPOKHU (2) He cooTBeTCcTByeT Tuny bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
,,,,, fom
101 | 0O
100 | 101

151 xpaHeHUsT OUTOBOM CTPOKHU HCIIONB3yeTCs 1o 1 GalTy mjIs KaxKOgoW I'PyIIel u3 8 OUT, II0C 5 UiIH
8 6aliT IOIOJHUTENIFHO B 3aBUCUMOCTH OT IJIMHEI CTPOKHU (HO IJIMHHEBEIE CTPOKU MOTYT OBITH CZKATHI UJIU
BBIHECEHEI OTIENIbHO, KaK OIHucaHo B Pasnerne 8.3 IPUMEHUTENIBFHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunsbl, npeaHa3Ha4YeHHbIe OJ11 TeKCTOBOIro NoUckKa

Postgres Pro npepocTraBinsieT OBa TUIA OJAaHHBIX OIS DOOOEPKKU IIOTHOTEKCTOBOTO IIOKUCKA. T€KCTOBHIM
IIONMCKOM Ha3bIBAaeTCs oOllepalldsl aHanu3a Habopa JOKyMeHmMo8 C TeKCTOM Ha eCTEeCTBEHHOM S3HIKe,
B pe3yibTaTe KOTOPOM HaXOOATCH (parMeHTH, HauboJiee COOTBETCTByIOLIME 3anpocy. Tum tsvector
IIPEACTaBIIsA€T HOKYMEHT B BUE, OIITUMU3XMPOBAaHHOM OJId TEKCTOBOTI'O IIOMCKA, a tsquery IIPEACTaBIIsAET
3ampoc TEKCTOBOTO MOMCKa B momo6HoM Bume. bonee mompo6HO 3TO omuchiBaeTcs B ['aBe 12, a Bce
CBsI3aHHHBIE (QYHKIIUU U OIIepaTOPHI epedncieHsl B Pa3oerne 9.13.

8.11.1. tsvector

3HaueHUe TUlla tsvector COOEPKUT OTCOPTHUPOBAHHEBIN CIINCOK HEIIOBTOPSIOIIUXCS /1eKceM, T. €. CIIOB,
HOPMA/AU308dHHbIX TaK, YTO BCe CJIOBOMOPMEI CBOISITCS K OOMHOM (ImogpoOHee 3TO ommcaHo B ['maBe 12).
CopTHUPOBKa U UCKITIOUEHUE ITOBTOPSIOMIUXCS CJIOB ITPOM3BOAUTCSA aBTOMaTUYECKH IPU BBOAE 3HAUEHUSI,
Kak II0Ka3aHO B 9TOM IIpuUMepe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

I[Ilna mpencraBleHUs B BUpe JieKCeM IIPO0EIoB MM 3HAKOB IIPENUHAHMUSA MX HYXKHO 3aKIIIOYUTL B
armocTpodHI:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM H CJIEOYIOMIMNX IIPUMepax MEI MCIIONIb3yeM CTPOKY B HOJlapaxX, 4TOOL He myGIHupoBaTh BCe
armocTpodbl B TAKUX CTPOKax.) IIpu 3TOM BKIIOYAEeMEIH amocTpod uiiu 00paTHYIO KOCYIO 4epPTy HYXKHO
TpPony6IHPOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
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tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
TakzKe OJIs1 JeKCeM MOXKHO YKa3aTh UX OeJIOYUCJIEHHBIE No3Uuuuu:

SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and:8 ate:9 a:10 fat:11
rat:12'::tsvector;
tsvector

'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12
'sat':4
HOBI/I].[I/IH O6bI‘-IHO YKa3bIBa€eT II0JIOZKEHHWE NCXOOHOTI'O CJIOBa B IOKYMEHTE. I/IH(I)OpMaLII/ISI O PacCIIOJIOZKEHHU N
CJIOB 3aTeM MOZKET MCIIOJIb30BaAaTLCA OJId OUEeHKU 6/1u300mu. HOSI/IHI/IS{ MO2KEeT 3adaBaTbCd YHUCIJIOM OT

1 mo 16383; Gomblmre 3HAYEHHUS IIPOCTO 3aMeHsioTcsa Ha 16383. Ecnu mys omHOIM JIeKCEeMEl OTBaXKObI
yKa3bIBaeTCSI OMHO IIOJI0OKEHHE, TAKOe ITIOBTOPEHNE 0TOPaChIBAETCH.

Jlekcemawm, Omns KOTODPBIX 3adaHHbI IIO3UIINHK, TAKXKE€ MOZXKHO Ha3HA4YUTh 8ecC, Bpra}KeHHBII;I GYKBaMI/I A, B,
c unu D. Bec D II0OPa3yMeBaeTCid 110 YMOJIYaHUIO U ITIO3TOMY OH He ITOKA3bIBAETCHA IIPU BEIBOIOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 'fat':2B, 4C

Beca 00BIYHO TPUMEHSIOTCS OJIS OTPaXKeHUsI CTPYKTYPH TOKyMEHTAa, HallpuMep [/ OpugaHus 0cob6oro
3HAYeHUs CJIOBaM B 3aroJIOBKe II0 CPaBHEHUIO CO CJIOBaMM B OOBIYHOM TekcTe. HasHaueHHEIM BecaM
MOXKHO COIIOCTaBUTh UHCJIOBbIE IPUOPUTETHL B QYHKIIUAX PAHKUPOBAaHUS PE3yIbTaTOB.

BaxkHO mOHUMATh, UTO THUII t svector caM I10 cebe He BHIIOIHSIET HOPpMaJIXM3alluIO CJIOB; IIPenIojiaraeTcsd,
YTO B COXPaHAE€MOM 3HAYEHUHU CJIOBA YK€ HOPMAJIN30BAHEI ITPUJIOZKEHHUEM. HaanMep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

st OONMBIIMHCTBA AQHTJIOS3BIYHBIX IMIPUIIOKEHWH MpPUBENEHHBIE BHIIIIE CJI0BAa OYOyT CYUTATHCS
HEHOPMaJIn30BaHHBIMHU, HO OJIF t svector 3TO HEe BaXKHO. HOSTOMY HCXOI[HBIﬁ OOKYMEHT OGBIT-IHO ciaenyer
o6paboTaTh GyHKLIMEH to_tsvector, HOPMAJIUIYIOIIEH CJIOBa [JIsT TIOMCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

U sTo mogpoGHee omucaHo B ['11aBe 12.

11.2. tsquery

3HaueHWE tsquery COOEPXKUT UCKOMEBIE JIEKCEMEI, OObeOUHSIEMBIE JIOTUYECKUMHU omepaTtopamu s (U),
| (MJIN) u ! (HE), a Takxke omepatopoM mnoucka ¢ppas <-> (IIPEQIIECTBYET). Takxke gonycKaeTcs
Bapuanus omnepatopa I[IPEJIIIIECTBYET Bupma <N>, Tme N — IieJIOYMCIIeHHas KOHCTaHTa, 3agaoias
paccTosiHUEe MeXKOy OBYMs UCKOMBIMU JIeKCeMaMU. 3allCh oepaTopa <—> paBHO3Ha4YHa <1>.

71 TPyNIUPOBKH OIIEPATOPOB MOTYT HMCIIOJIB30BaThCS CKOOKH. Be3 CKOGOK 3TH OIepaTophl MMEIOT
pa3HbIe IPUOPUTETH, B mopsigke yorBauus: | (HE), <-> (ITPENITECTBYET), s« (M) u | (UJIN).

HeckonbKO IpuMeEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery
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SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

JlekceMaM B tsquery MOIKHO [IOTOJTHUTENIBHO COMOCTaBUThL OYKBHI BECOB, MPU ITOM OHU OyOyT
COOTBETCTBOBATH TOJIFKO TEM JIEKCEMAM B t svector, KOTOPEE UMEIOT KaKOU-ITuh0 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

Kpome Toro, B TeKceMax t squery MOZKHO HCIIOIb30BAaTh 3HAK * IJIS ITOHMCKA M0 MPedUKCY:

SELECT 'super:*'::tsquery;
tsquery

3TOT3aHpOCHaﬁﬂéTBCeCHOBaBtsveCtor,HaqHHaKHHHeCH(IHpHCTaBKH«Super»

AmocTpodH B JIEKCEMaxX 3TOr'0 THUIIa MOXKHO HCIIOIL30BaTh TakK XKe, KaK U B JIeKCeMax B t svector; U TakK
XKe, KaK U [IJIs TUIIA t svector, HEOOXOOHuMas HOpMaJIu3allis CII0Ba JOJIXKHA BEIIIONIHSATHCSA OO IPUBEIeHUs
3HAUYEHUS K TUIY tsquery. [IJI TAKOH HOpPMAalIHU3aluy yI0OHO MCIIONb30BaTh QYHKINIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeTbTe, 4TO QYHKIUSA to_tsquery OymeT o6pabaTriBaTh IPeUKCH TOJ0OHO IPYTUM CI0BaM, IIO3TOMY
cllefymoollee CpaBHEHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npe06pa3yeTCH CTeMMEepPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery
'postgradu':1 | 'postgr':*

¥ 9Ta IIPUCTABKa HAaXOOUTCs B IpeoOpa3oBaHHOU ¢GOpMe CIIoBa postgraduate.

8.12. Tun UUID

Tun paHHBIX uuid COXpaHsAET YHUBEpCallbHBle YHUKallbHble upeHTHUduKaTophl (Universally Unique
Identifiers, UUID), ompemenénnrie B RFC 4122, ISO/IEC 9834-8:2005 u cBsi3aHHBIX CTaHOapTax.
(B HekoTOphIX cucTeMax 3TO HalbiBaeTcsa GUID, rimo6GambHBIM YHUKAJBHBEIM HIOEHTH(PUKATOPOM.)
9TtoT umeHTH(UKATOP IIpeAcTaBnseT coboil 128-6MTHOe 3HaYeHHE, TeHEPUPYEMOE CIeualIbHbIM
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QITOPUTMOM, MPAKTUYECKW TapaHTUPYIOIIMM, YTO 3THM JK€ aJrOPUTMOM OHO He OyHeT MHOIydeHO
Oompuie HuUrme B Mupe. TakuM o00pa3oM, 5TH UOEHTUOUKATOPH OYOYyT YHUKAIBHBIMA U B
pacmpefeNiEHHBEIX CUCTEMaxX, a He TOJIbKO B €IMHCTBEHHON 0a3e HaHHBIX, KaK 3HAUYEHUS T€HEePaTOpPOB
IIOCJIEOOBATEILHOCTEMN.

UUID s3anuckiBaeTcss B BUOE IOCIEOOBATEILHOCTU INECTHAAIlATEPUYHBIX IU(PP B HUXKHEM PETUCTPE,
pa3mesiEHHBIX 3HAaKaMM MUHYCa Ha HEeCKOJIBKO I'DYIIN, B TAKOM IOpPsSAKe: rpymma u3 8 uudp, 3a Heil Tpu
rpynnsl u3 4 uudp U, HakoHel, rpynmna u3 12 uudp, 4To B cymMMe cocTaBiseT 32 MU@pPHl U IPeOCTaBIseT
128 6urt. [Tpumep UUID B 3TOM CTaHIapTHOM BHUTE:

aleebc99-9c0b-4ef8-bb6d-6bb9%pd380all

Postgres Pro Takxke nmpruHUMaeT albTePHATUBHEIE BApUAHTH: UM PH B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amnuch, 3aK/IIOYEHHYIO B GUTYPHBIE CKOOKH, 3amuch 0e3 MUHYCOB HJIM C MUHYCaMH, Pa3mesIsiouMU
mmio0ble TPYIIIH U3 YeTHIPEX 1udpp. Hanpumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%0d380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BriBoguTCs 3HaYEHHE 3TOTO TUIIA BCerga B CTaHOApTHOM BH[E.

B Postgres Pro BcTpoeHE! QyHKIIUY XpaHEeHUA U CpaBHeHUs ugeHTuuKaTopoB UUID, HO HET BHYTpPEeHHEHR
dyukuu resepupoBanusa UUID, moToMy 4TO He CyUIECTBYEeT KaKOTO-TO €OWHCTBEHHOT'O aJrOpuTMa,
nomxopsmero gns Bcex npunoxenul. CreHepupoBats UUID MOXKHO C IOMOIIBIO HOIIOJHUTEIBHOTO
mopmynsa uuid-ossp, B KOTOPOM peajn30BaHBl HECKOJIBKO CTAHOApPTHHEIX aJITOPUTMOB, a MOXKHO
BOCIIOJIL30BATHCS MOAYJIEM Pgcrypto, Te Toxe eCTh GyHKIINS reHepupoBanusa cinydainsix UUID. Kpome
TOTO, MOXKHO CHejIaTh 9TO B KJIMEHTCKOM IIPUJIOKEHUU UIU B OPyroi 6mOIMoTeKe, MOOKIIIOYEHHOM Ha
CTOPOHE cepBepa.

8.13. Tun XML

Tun xml mpedHa3Ha4yeH [is xpaHeHus XML-maHHBIX. Ero mperMymecTBO II0 CPAaBHEHUIO C OOBIYHBIM
TUIIOM text B TOM, YTO OH IIPDOBEPsI€T BBOOMMBIEC 3HAYEHHSA Ha HOOIIYCTHUMOCTH IIO IIPDAaBHUJIaM XML u
IO7si paboThHI C HUM eCTh TUIT00e30IIacHEIe ¢yuknuy; cMm. Pazmen 9.14. 1719 MCIIOIb30BaHUS 3TOTO TUIIA
OUCTPUOYTUB OOJI2KEH OBITH CKOMIIMIIMPOBAH B KOHGUTYpallMu configure —--with-libxml.

Tunm xml MOXKET COXPaHAThH IIPABUJIBHO O(QOpPMIIEHHBLIE «IOKYMEHTHI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a Takxe (GparMeHTH «COOEPKUMOIO», OIpefelseMble KaK MeHee OrpaHUYeHHBIE «)3/1bl
dokymeHma» B momenu maHHbIX XQuery u XPath. [IpyruMmu cioBaMu, 9TO 03Ha4aeT, YTO BO pparMeHTax
COEePKUMOTO MOXKeT OBITh HEeCKOJIBbKO 3JIEMEHTOB BEPXHETO YPOBHS WMJIM TEKCTOBBIX Y3JI0B. fBiseTcs
I HEKOTOpOe 3HaueHUe TUMa xml IIOJTHBIM OOKYMEHTOM MM QparMeHTOM COOEPKUMOIO, II03BOJIET
OIIpeneIuTh BhIPAXKEHUEe xml-3HayeHue 1S DOCUMENT.

Hubopmanuio 0 COBMECTUMOCTH U OTPAHUUYEHUAX TUIA JaHHBEIX xml MOXKHO HauTu B Pasmene D.3.

8.13.1. Co3paHue XML-3Ha4YeHuU
qTOﬁBI IIOJIYYUTL 3HA4YEHHUE TUIla xml U3 TEeKCTOBOH CTPOKH, chonb:syﬂ"re d)YHKIJ;I/IIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } wvalue)
[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XoTs B craumapTe SQL omicaH TOILKO OKH CII0c00 mpeobpa30oBaHMsI TEKCTOBLIX CTPOK B XML-3HaUueHN S,
cnenudryueckuii cuatakcuc Postgres Pro:
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xml '<foo>bar</foo>'
'<foo>bar</foo>"'::xml

TO2K€ OOIIYyCTHUM.

Tun xml He IPOBeEPsET BBOoOuMEIe 3HaYeHus 1o cxeMe DTD (Document Type Declaration, O6bsBneHUS
THIIa JOKYMEHTa), faxke eClIU B HUX IPUCYTCTBYIOT cChiika Ha DTD. B rHacTtosmiee BpeMs B PostgreSQL
TaKXXe HeT BCTPOEHHOU MOANEPKKY APYTUX Pa3HOBUOHOCTeU cxeM, HanpuMmep XML Schema.

ObpaTHas omepalius, IIOIy4YeHHEe TEKCTOBOM CTPOKHM M3 xml, BHIIIOJIHSETCS C MOMOIIbI0 (QYHKITUU
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } s3HauveHwe AS THIO )

3mech OOMYyCTUMBIN tum — character, character varying UJIM text (MJIHU UX IICEBOOHUMEI). Y B maHHOM
cnydae craHmapT SQL mpemycMaTpuBaeT TOJIBKO OAMH CII0Cc00 mpeoOpa30BaHMUs xml B TUIT TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3sossieT IpoCcTO IPUBECTU 3HaYeHUE K HYyXKHOMY THUILY.

ITpu mpeobGpa3oBaHWM TEKCTOBOM CTPOKHM B THUN xml MM Ha000poT 6e3 MCIonb30BaHUSA (YHKIMM
XMLPARSE ¥ XMLSERIALIZE, BBIOOpP peXuMa DOCUMENT MM CONTENT OHIpefefseTcss IapaMeTpoM
KoH(purypauuu ceaHca «XML option», ycCTaHOBUTHL KOTOPHIM MOXKHO CJIEOVIOIIENW CTaHOApTHOMU
KOMaHOOou:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B nyxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

ITo ymom4aHMIO 3TOT IMapaMeTp MMeeT 3HadeHWe CONTENT, TakK 4YTO AOIMYCKaioTcs Bce ¢opmer XML-
OaHHBIX.

13.2. ObpaboTka KOAMPOBKMU

Ecnu Ha cTOpoHe cepBepa M KnueHTa U B XML-IaHHBIX MCIIOJIB3YIOTCS pa3Hble KOOUPOBKM CUMBOJIOB,
C 3TUM MOTYT BO3HHMKAaTh Ipo6ieMel. Korma 3ampochkl IepemaioTcss Ha CepBep, a WX Pe3yIbTaThl
BO3BPAIIIAIOTCS KJIMEHTY B OOBIYHOM TEKCTOBOM pexkuMe, Postgres Pro mpeobGpa3yeT Bce mepeqaBaeMbIe
TEKCTOBBIE [aHHBIE B KOOWUPOBKY [OJISI COOTBETCTBYIOIEN CTOPOHB; cM. Pasmen 22.3. B ToM dYmucie
9TO IIPOMCXOOUT U CO CTPOKOBBIMU IIpencTaBiIeHusMH XML-maHHBIX, TOOOOHBIMH TEM, UTO ITOKAa3aHEI
B Ipemwoymux mpuMepax. OOGBYHO 3TO O3HAYAeT, YTO OOBABIEHHS KOOWPOBKHU, COOepzKallluecs B
XML-gaHHBEIX, MOTYT HE COOTBETCTBOBAThH HEHMCTBUTEIILHOCTH, KOTa TEKCTOBAs CTPOKa mpeobpa3yeTcs
U3 OOHOM KOOWPOBKM B OPYTryI0 IpU Hepefade HaHHBIX MeXOYy KIMEHTOM M CEepBEpOM, TaK KakK
mogoOHbBIe BKIIOYEHHBIE B JaHHLIE OOBSABIEHHs He OyOyT M3MEHEHH aBTOMAaTHYecCKHu. [T pelleHus
9TOM ITPO06JIEMBI O0BSABIEHUS KOOUPOBKY, COMEPKAIINECS B TEKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT xml,
TIPOCTO U2HOpUPYOMCA U IpenronaraeTcs, 4To XML-comepKUMOe TpeCcTaBIeHO B TEKYIIEM KOOUPOBKE
cepBepa. Kak crmemcTBue, O IIPaBUIbHONM 00pPabOTKH TaKHUX CTPOK ¢ XML-maHHBIMH KIIHEHT OOJIKEH
nmepemaBaTh UX B CBOEHM TeKylled KomupoBKe. I cepBepa He BaxKHO, OyOeT JuU KJIMEHT [JIsi 3TOTO
mpeoOpa30BEIBAaTh MOKYMEHTH B CBOIO KOOWPOBKY, WM HU3MEHHUT €€, Impexmae 4YeM IiepefgaBaTb eMy
OaHHBIE. HpI/I BEIBOO€ 3HAYEHUS TUIla xml HE comepzxar 00OBSIBJICHUS KOOMPOBKH, a KIJIMEHT OOJIZKE€H
IIpenroaraTth, 4To BCe JaHHBIE IIOCTYIIAIOT B €Ir0 TGKyuIGI:I KOOHUPOBKE.

Ecnu mapameTpEl 3ampoca IepefaloTcsl Ha CepPBeEp K OH BO3BpAlllaeT Pe3yJIbTaThl KIIHNEeHTY B JBOMYHOM
pexuMe, KOOUPOBKa CUMBOJIOB He Ipeobpa3yeTcs, TaK YTO BO3HUKAET Ipyras cutyauus. B aTom ciydae
o0bsaBneHue KonupoBkyu B XML npuHuMaeTcss BO BHUMAaHUe, a €ClIU ero HeT, TO IPenrnojaraeTcs, 94To
maHHble 3akomupoBaHel B UTF-8 (9T0 cooTBeTCTBYeT craHmapTy XML; 3ameTsTe, 4yTO Postgres Pro He
nopgmepxkuBaeT UTF-16). ITpu BEIBOAe B maHHBIEe OymeT moOaBiieHO OOBbSIBIIEHWE KOOUPOBKM, BRIOPaHHOM
Ha cTopoHe KnueHTa (Ho eciu 3T0 UTF-8, 00bsiBNEeHne OyOeT OIMyIIeH0).

Cawmo coboit, XML-marHbIE B Postgres Pro 6ymyT o6pabaTEBaThCs ropa3no 3¢ deKTuBHee, Korga u B XML-
OaHHBIX, M Ha CTOPOHE KJIMEHTa, ¥ Ha CTOPOHE CepBepa UCIIONIb3YeTCS OfHa KOOUPOBKa. Tak KaK BHYTPU
XML-mauubele npencraBasiorcsa B UTF-8, onmTuManbHEIM BapuaHT, KOTOa Ha CepBepe TakxKe BbIOpaHa
komupoBka UTF-8.
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BauMaHue

Hekotoprie XML-pyHKIIMKU CcnocoOHBI paboTaTh uCKIoYuTenbHO ¢ ASCII-maHHBIMH, €CIH
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 3TO M3BeCTHasA 0COOEHHOCTb QYHKIMH xmltable ()
" xpath ().

8.13.3. ObpaweHme K XML-3Ha4YeHuaMm

Tun xml oTnM4YaeTcss OT OPYIUX TeM, YTO [AJIA HEero He OIpe[elleHbl HUKaKWe OIlepaToOphl CpaBHEHUd,
Tak KaK Y4E€TKO ONIPENeJIEHHOT0 U YHUBEPCAJIbHOIO anroputMa cpaBHeHus XML-naHHEIX He CyIIECTBYET.
OmHO U3 ClIeACTBUM 3TOr0 — HENb3s OTGUIBTPOBATh CTPOKHU TalJIUIIEI, CPABHUB CTOJIOEI] xml C KICKOMEBIM
3HaueHueM. [loaTomy oObIYHO XML-3HaYeHUS [OJIKHBI OOMOJMHATLCA OTHEJIbHBIM KIIIOYEBBIM IIOJIEM,
HanpuMep ID. MoxHO TakXXe cpaBHUBaTh XML-3HaueHusi, npeoOpa3oBaB UX CHayajla B TEKCTOBHIE
CTPOKH, HO 3aMEeThTE, YTO C YUETOM creludpuky XML-maHHBIX 3TOT METOM MPaKTU4YeCKU OECII0JIe3eH.

N3-3a 0OTCYTCTBUS OIEPATOPOB CPAaBHEHUS IS THIIA xml, AJIS CTOJIOIIA 3TOT0 TUIIA TaKKe HejIb3s CO30aTh
uHpekc. [ToaToMmy, Korga TpedyeTcst ObICTPHIM mOoMCK B XML maHHBIX, 000MTH 3TO OrpaHHUYEeHNEe MOXKHO,
MIPUBES MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JIMOO MPOMHOEKCHUPOBAB
BrIpaxkeHrue XPath. KoHeuHo cam 3ampoc mpu 3TOM CJieyeT U3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHOEKCUPOBAHHOMY BHIpPazKeHUIO.

Inst yckopeHus moucka B XML-gaHHBIX TaKKe MOXKHO HUCITOJTb30BaTh QYHKIIUY TTIOJTHOTEKCTOBOTO ITOMCKA
B Postgres Pro. OpHako 310 TpebyeT onmpenenéHHON TOATOTOBKY MaHHBIX, YTO AUCTPuOyTUB Postgres Pro
ToKa He MOoAepKuBaeT.

8.14. Tunbl JSON

Tunet JSON npepHasHauveHH a1 xpaHenus maHHbIX JSON (JavaScript Object Notation, 3amnucs o6beKTa
JavaScript) cornacuo crarmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUIIE text, HO TUOH JSON
JIy4Ille TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBOOUMOe 3HadeHue ¢popmaty JSON. [ paboTE ¢ HUMU
€CTh TaKXe HeCKOJIbKO CIelHalbHbIX QYHKIINY U onepaTopos; cM. Pazmen 9.15.

B Postgres Pro mmeroTrcsa gBa Tumna O xpaHeHusa gaHHBIX JSON: json M jsonb. g peanusanuu
9 dHeKTUBHOTO MexaHH3Ma 3alpoCOB K 3THUM THNAaM OaHHBIX B Postgres Pro TakXke uMeeTcs THUII
jsonpath, onucaHHLIM B [Tonpa3mene 8.14.6.

Tunbl OaHHBIX json ¥ jsonb HIPHWHUMAKT Ha BXOI NOYMu OOWHAKOBEIE HAOOPHI 3HAYEHUH, a
OT/IMYAIOTCS OHU TJIaBHBIM 00pa30oM C TOYKU 3peHus 3(PpHeKTHBHOCTH. THUII json COXpaHSET TOUYHYIO
KOIIHUIO BBEOEHHOTO TEKCTa, KOTOPYI0 PyHKIMKM 00pabOTKM HOJIKHBEI pa3bupaTh 3aHOBO IIPU KaxKOOM
BBITIOJTHEHUU 3aIlpoca, Toraa Kak JaHHbBIe jsonb COXPAaHSAIOTCS B pa306paHHOM ABOUYHOM (popmaTe, UTO
HECKOJIbKO 3aMe[sieT BBOM U3-3a Ipeobpa30BaHuUs, HO 3HAUUTEJIbHO yCKOpsieT 06paboTKy, He Tpebys
MHOTOKpaTHOTO pa3bopa Tekcta. Kpome 1010, jsonb mogaepKuBaeT MHOEKCAIIUIO, YTO TOXKE MOKET OBITh
OYEeHb IOJIE3HO.

Tak KakK THN json COXPaHsSeT TOYHYIO KOIIMI0 BBEOEHHOTO TEKCTa, OH COXPaHSeT CeMaHTHU4YeCKU
He3Hauvale Ipo6erbl MeXay 3JIeMeHTaMHU, a TakK¥Xke nopsamok kiaodeld B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COIOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCE IAPHl KIIOY/3HAYEHUE.
(Oyukmuyu 006paboTKu OyOyT CUMTATh OEHMCTBUTENLHOM IIOCJIEOHIO IIapy.) THI jsonb, HAIPOTHB, He
coxpaHsieT MPoOesbl, MOPSIIOK KII0Ueld W 3HAUYeHUs C OyOIUpPYOMIUMUCS KiTlodaMu. Eciu BO BXOOHEIX
OaHHBIX OKA3hIBAIOTCS OYOIUPYIOIINECS KITIOUH, COXPAHsIeTCS TOJILKO IIOoCcenHee 3HaUYeHue.

I7st OONMBIIMHCTBA MPUIOXKEHUN MPEANoYTUTEeNbHEE XpaHuTh maHHbie JSON B Tume jsonb (ecnu HET
0COOBIX TPOTUBOTIOKA3aHUM, HATPUMED BaXKHHI TPEXHUE TTPEANOT0XKEHNS O TOPSIAKe KITI4Yel 00heKTOB).

Postgres Pro mo3BonisieT MCIIONb30BaTh TOJBKO OOHY KOOWPOBKY CHMBOJIOB B 0a3e HAHHHIX, IOITOMY
maHHBIe J[SON He GYOyT ITOTHOCTHIO COOTBETCTBOBATH CHEIM(UKAIINY, €CJTH KOTUPOBKa Oa3kbl JaHHBIX HE
UTF-8. [1pu aTOM Hemnb3st OyoeT BCTaBUTh CUMBOJIHI, HEIPEICTaBUMEBIE B KOOTUPOBKE cepBepa, 1 Hao00poT,
OONyCTUMBIMU OYOYT CUMBOJIBI, ITPEOCTaBUMEIE B KOOHUPOBKE cepBepa, HO He B UTF-8.
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RFC 7159 paspemiaeT BKIio4aTh B CTpoKu JSON crernmocnenoBaTtebHOCTH Unicode B BHIe \uXXXX.
B ¢ysKIUIO BBOmA OjIg TUIIA json 3TH CHIELIIOCIeNOBATEJIbHOCTH [OOIIYyCKAIOTCS BHE 3aBUCUMOCTHU
OT KOOWPOBKMU 0Oa3bl OaHHBIX, U IIPOBEPSETCS TOJBKO MPABUJILHOCTh MX CHHTAKCHCA (3a \u [OIXKHEI
clemoBaTh YeTHIpE IeCTHAAIaTepPUUHBIX IHGpPH). OmHako (GyHKIMS BBOOa OJIS THUIA jsonb Oojee
CTporasi: oHa He JOIIyCKaeT crellnociaenoBaTenbHoCcTH Unicode amnst He ASCII-cuMBOJIOB (CMMBOJIOB IIOCJTIE
U+007F), ecnu KogupoBKa 0a3wl gaHHBIX He UTF8. Tum jsonb Takxke He mpuHUMaeT \u0000 (Tak KakK 3TO
3HaueHUe He MOXKeT ObITh TPeACTaBIeHO B TUlle text Postgres Pro) u TpebyeT, 4TOOLI CypporaTHEIE ITaphl
Unicode ucmosib30BamucCh OIS MIPENCTABIEHUS CUMBOJIOB BHE OCHOBHOM MHOTOSI3LIKOBOM IIJTOCKOCTHU
(BMP) npaBunbHO. KoppekTHble cnennocnenoatenbHocTy Unicode mpeobpas3yioTcs Oy XpaHEHUS B
cootBeTcTByOmui cuMBoy ASCII unu UTF8 (sT0 mompasyMeBaeT CBOpauMBaHUE CYpPpPOTaTHHIX IIap B
OOVH CUMBOI).

IIpuMmeyanue

Muorue wu3 ¢yukmui o6pabotku JSON, onucanHeie B Pasmene 9.15, mpeobpa3yioT
cruenmnocinenoBaTtenbHocTH Unicode B OOBIYHBIE CHMBOJIBI, IO3TOMY MOTYT BBIIABAaTh IIOOOOHEIE
OoIMOKHY, [aXke ecjii UM Ha BXOI IIOCTYIIaeT THUM json, a HEe jsonb. To, YTO GyHKIMS BBOIOA B THUII
json He TPOUIBOOUT ITUX IIPOBEPOK, MOXKHO CUHUTATh MCTOPHUUYECKUM apTedaKkToM, XOTS 3TO U
ITO3BOJISIET MPOCTO COXPaHAThH (HO He obpabaTeiBaTh) B JSON cmenkonsl Unicode B 6a3e maHHBIX
c xogupoBkol He UTF8. Boobime ke, M0 BO3MOXKHOCTH clenyeT usdberaTb CMeIIeHUs CIEIKOI0B
Unicode B JSON ¢ kogupoBKoi# 6a30i manHbX He UTF8.

ITpu mpeobGpa3zoBaHuy BBOOUMOTO TeKcTa JSON B TUII jsonb, MPUMHUTHUBHBEIE TUIIBI, onucaHHble B RFC
7159, o cytu oTobpaxkaroTcs B cobcTBeHHBle TUNIE Postgres Pro kak nokasaHo B Ta6nune 8.23. Takum
0o0pa3oM, K COmepKUMOMY THUIIA Jsonb NPEIbABASIOTCS HEKOTOPhIE OOIMOJHUTENIbHBEIE TpebOoBaHUS,
OIPOOUWKTOBAHHBEIE OIrPaHUYEHUSIMHM IIPEOCTaBJI€HUS HUIXKeJleXKallleTr0 THIA MOAHHBIX, KOTOPHEIE He
pacIpoCTPaHsSIOTCS HU Ha TUN json, HU Ha ¢opmaTt JSON BooOme. B uwacTHOCTHM, TUI jsonb He
IPUHUMAaET 4YHCla, BEIXOAAIINE 3a Juala30H TUlla JmaHHBIX Postgres Pro numeric, Torga Kak € json
TAaKOT0 OTpaHUYeHUs HeT. Takue orpaHnYeHNus, HaKlaablBaeMble peanu3anuel, JOIIyCKalTCsa COrJIacHO
RFC 7159. OgHako Ha IpakKTHKe TakKue IIpo0ieMbl 60jiee BEPOSTHBEI B OPYTHUX Peanu3alusiX, TakK Kak
00bIYHO TPUMUTUBHEIN TUI JSON number MPeCTaBJIAETCA B BUAE UMCJIa C IIJlaBalollledl TOYKOM IBOMHOM
toyHocTu IEEE 754 (uto RFC 7159 sBHO mpu3HaET u monyckaet). [Tpu ucnonb3oBanum JSON B KauecTBe
bopmaTa oO6MeHa JaHHBIMM C TAKUMHU CUCTEMaMH CJIEYET YYUTHIBATh PUCKU MMOTEPU TOYHOCTU YUCETI,
XpanuBIuxca B Postgres Pro.

U HampoTuB, KakK IOKa3aHO B TabJulle, eCTh HEKOTOPHIE OTpaHUYeHUus B ¢opMaTe BBOJA IPUMUTUBHBIX
TunoB JSON, He aKTyanbHEBEIE OJI51 COOTBETCTBYIOIINX TUIIOB Postgres Pro.

Taouna 8.23. IlpumutuBHbie TUNBI JSON u cooTBeTcTBYIONINE MM TUNLI Postgres Pro

IpumuTuBHLIM THI JSON Tun Postgres Pro 3aMedYaHUs

string text \u0000 He [OOoIyCKaeTcCs, KaK He
ASCII cuMBO, ecnu KOOMPOBKa
6a3nl manHbEIX He UTF8

number numeric 3HayeHus NaN M infinity He
OOIIyCKaloTCs

boolean boolean IJomycKarTCs TOJIBKO BapUaHTH
true U false (B HHUXKHEM
perucrtpe)

null (HeT) NULL B SQL uMeeT gpyTrou CMBICI

8.14.1. CMHTAKCUC BBOAMUMbLIX U BbIBOAUMbIX 3Ha4YeHu# JSON

CuHTaKCcuC BBOfa/BEIBOAa TUIIOB HaHHEIX JSON cooTBeTcTByeT cTaHmapTy RFC 7159.

I[TpuMepsl DOIMYyCTUMEIX BEIPAXKEHUM C THUIIOM json (MITH jsonb):
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—— IlpocToe ckandpHoe/IPUMHTHBHOE 3HAUEHUE
—— [IpOCTBIMM 3HAUYEHUIMU MOTYT OBITb UHCNAa, CTPOKHM B KaBhiukax, true, false unu null
SELECT '5'::Jjson;

—— MaccuB u3 HyNnd U Oolee BIEeMEeHTOB (DIeMeHThl MOTYT ObITb Pas3HLBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—-— 06BbeKT, CcoIepxXamu¥ Hapbl Kioued U 3HAUEHUH
—— 3aMeTbTe, YTO KIOYM OOBEKTOB — BTO BCErla CTPOKH B KaBHYKAX
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBBE U OOBLEKTH MOTYT BKIANLBATHCH MMPOU3BOILHBIM O6pPaszoM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTe€M BLIBOOUTCS 0€3 HOMOJTHUTETbHOM!
00paboTKMU, TUMO json BBIBOOUT TOT K€ TEKCT, YUTO TOCTYIHJI Ha BXOM, a jsonb HE COXpaHseT
CeMaHTUYeCKU He3Haualllue [eTalau, TakKue Kak nmpobesnbl. HanpumMep, IOCMOTPUTE Ha 3TH Pa3IUYUA:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
Jjson
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
Jjsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTUYECKHM HEe3HAYUMAas JeTallb, 3aCIyKUBAIOIIasi BHUMAHUS: C jsonb YHUCJIa BRIBOOSTCS TI0
IIpaBUIaM HUXKEJIeXKallero TUIa numeric. Ha mpakTWKe 9TO 03HAYAET, UTO YUCJ/IA, 3aJaHHBIE B 3aIIUCH
C E, OymyT BEIBeeHEI 6€3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHakKO KakK BUOHO M3 3TOTO IIprMepa, jsonb COXPaHsieT KOHEYHbIe HYIIH JIpO6HOFO YHCJla, XO0Tsd OHHU U
He UMeIOT CEMaHTUYEeCKOM 3HAYUMOCTH, B YaCTHOCTH OJIA IIPOBEPKH Ha PaBE€HCTBO.

CIIMCOK BCTPOEHHBIX QYHKIIUIM U OTIePaTOPOB, TO3BOISIONINX CO3aBaTh 1 00pabaTriBaTh 3HaueHUs JSON,
npuBenéH B Pa3gerne 9.15.

14.2. NpoeKkTupoBaHue fokyMmeHToB JSON

ITpencraBnsaTh maHHble B JSON MOXXHO ropa3mo 0oree rubko, 4YeM B TPaAOUIIMOHHOM PEJAIIMOHHOMN
MOMEesI OaHHBIX, YTO OYEHb IIPUBJIEKATEJIbHO TaM, I'le HeT XECTKuxX ycnoBuii. U oba sTux momxoma
BIIOJIHE MOTYT COCYIIECTBOBaTh U HOOIOJHATL APYT Apyra B OOHOM IpujoxKeHuu. OOHAKO Oaxke OJIs
MPUIOKEHUHN, KOTOPHIM HYyXHa MaKCHUMajbHasi T'MOKOCTh, PeKOMeHOyeTcsi, YTo0b moKyMeHTH JSON
UMENN HEKOTOpPYIo (UKCUPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOBIYHO He HaBA3HEIBAETCS XKECTKO
(xoTa MOXKHO [AeKjlapaTUBHO OWUKTOBaTh HEKOTOPHle OM3HEecC-IIpaBuiia), HO KOTda OHa HpefcKa3lyeMma,
CTAHOBUTCS TI0pa3fo IIpollle IIUcaTh 3alpoCh, KOTOpPHle M3BJIEKalOT IIOJe3Hble AaHHbBle U3 Habopa
«OOKYMEHTOB» (MHpopMaluu) B Tabiuile.

Ianubie JSON, Kak U maHHBIE JTIOOBIX IPYTHUX TUIIOB, XPaHAIIUECS B TaOMHUIIaX, HAXOOSTCS IO KOHTPOJIEM
MeXaHM3Ma IapajyIeIbHOTO OOCTyIma. XOTS XPaHUTh OONbIIHE TOKYMEHTHI BIOJIHE BO3MOXKHO, He
3abbIBaliTe, YTO MPH II000M U3MEHEHUH YCTaHaBIUBaETCSA OJIOKMPOBKA BCEH CTPOKHU (Ha YPOBHE CTPOKH).
I[TosToMy mOinsti onTUMHU3ALUKU OJOKMPOBOK TPAH3AKIIWM, W3MEHSIOINIUX HAHHBIE, CTOUT OTPAHUYHUTH
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pa3Mep OokyMeHTOB JSON pa3yMHBIMU OpefenaMu. B upgeane Kaxgbld OOKyMeHT JSON momkeH
co0oii mMPenCTaBIATh aTOMAPHEIM MHGOPMALMOHHLIN GJI0K, KOTOPHIM, COTJIacHO OM3HEC-JIOTUKE, HETb35
pas3menuTh Ha MEHbBINE, HHONBUAYAIBHO U3MEHsIeMbIe OI0KH.

8.14.3. NMpoBepKU Ha BXO)XKAEHUe U cyLlecTBOBaHUe jsonb

ITpoBepKa 8x0dc0eHUss — BaXKHasi OCOOEHHOCTH THIA jsonb, He MMeIOIasi aHamora OJIs THUMAa json.
DTa TpoBepKa OTpefesisieT, BXOOUT NHU OOWH OOKYMEHT jsonb B ApPyro#. B cnemymooimx mpumepax
BO3BpAIlaeTCss HCTUHHOE 3HaUYEeHUEe (KpOMe YIOMSHYTHX UCKITIOYEHMH):

—— I[pocThle CKaldpHble/IPUMHUTHUBHEIE 3HAUYEHUd BKIIOYAIT TONbKO ONHO HOEHTHUHOE 3HAUEHHE:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C MNpPaBO¥ CTOPOHHE BXOOUT B MAaCCHUB CleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— [opdmoX 3JIEeMEeHTOB B MAaCCHUBE He BaxXeH, I[O3TOMY S5TO YCIOBHE TOXE BHINOIHIETCI:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A TIOBTOpPJdKMUECd SIEMEeHThH MacCHBa HE HMET 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—— O6BexT C OOHOM Napo¥ cHopaBa BXOOUT B OOBLEKT CleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB CIipaBa He CUMTAEeTCd BXONJIUM B
—— MaACCHB ClleBa, XOTd B I[OCIEeNHHH MU BIOXEeH MNONOOHLIH MaCCHB:
SELECT '[1, 2, [1, 3]11'::jsonb @> '[1, 3]'::jsonb; —— Bomaét false

—-— Ho ecnu mo6aBUThb YPOBEHbL BIOXEHHOCTH, MPOBEepPKa Ha BXOXIEHHUE BHIIOIHIETCH:
SELECT '[1, 2, [1, 3]11'::jsonb @> '[[1, 3]]'::jsonb;

—— AHANIOIHYHO, B5TO BXOXIEeHHEeM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bomaét false

—— Kmwou c nycTeiM OBBEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TaKMM KIIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOmMY OPUHIIUII 3TOM HPOBEPKU B TOM, UYTO BXOHAIIUN OOBEKT [OIKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 1o CTPYKType U JaHHBIM, BO3MOXKHO, ITOCJIe UCKITIOYEeHMS U3 CoflepzKalllero o6 beKTa
JTUIITHUX 3JIEMEHTOB MaCCHUBa MU I1ap KiIo4/3HadeHue. Ho mMOMHUTE, 4YTO MOPSAOOK 3JIEMEHTOB MacCHUBa
IJI TPOBEPKU Ha BXOXKeHNEe He MMeeT 3HaYeHUs, a IMOBTOPSIONIUECS 3JIeMEHThE MacCHUBa CUUTAIOTCS
TOJIBKO OOUH pas3.

B xauecTBe 0COO0OT0 MCKITIOUESHMS OJIsL TpGGOBaHI/IH UOEHTUYHOCTHU CTPYKTYDP, MaCCUB MOZKET COOEPXKaATh
IIDUMHUTHUBHOE 3HA4YEHUE:

—— B »TOT MacCHUB BXOIOUT IIPHMUTHUBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— OTO HCKIOUeHUue ﬂeﬁCTByeT TOJIBKO B OOHY CTOPOHY —— 30€Chb BXOXIOEHHI HET:
SELECT '""bar"'::jsonb @> '["bar"]'::jsonb; -- Brmaér false

s Tuma jsonb BBEOEH TaKXKe OMNEpPaTOp CYyW,ecmeosaHus, KOTOPHIM SBISETCS Bapualuell Ha TeMy
BXOXK[EHUS: OH IIPOBEPSET, ABISIETCSA JIU CTPOKa (3aaHHas B BUIe 3HAYEHUS text) KIIIOYOM OOBEKTa
WU 571eMEeHTOM MacCHBa Ha BepXHEM YPOBHe 3Ha4YeHUS jsonb. B clemymomux nprMepax BO3BpallaeTCs
UCTUHHOE 3HaueHUe (KpoMe YIOMSHYTHIX UCKITIOUeHNN):

—-— CTpokxa CVyIeCTBYEeT B KaueCTBe SJIEeMeHTa MacCCHBa:
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SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka cCymecTByeT B KauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pacCCMaTpPHUBATCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; —— BomaéT false

—-— Kakx ¥ BXOXIEeHHe, CYIEeCTBOBaAHHE OMNpenelndeTCcd Ha BEepxXHeM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—— CTpokKa CUHMTaeTCcd CYIEeCTBYOmEeH, €ClIM OHAa COOTBETCTBYET MPHUMHUTHUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O6bekTH JSON 11 IpOBEPOK Ha CYILIECTBOBAHME M BXOXKIEHWE CO MHOXKECTBOM KITIOUE UJIH 3JIEMEHTOB
mogxoasaT OOJibllle, YeM MACCHUBHI, TaK KakK, B OTIUYKE OT MAaCCUBOB, OHU BHYTPH OITUMHU3UPYIOTCS IJIS
TIOMCKa, ¥ TIOUCK 3JIeMeHTa He Oy[eT JIMHEeNHBIM.

IToocka3ka

Tak Kak BxoxkpaeHHte B JSON npoBepsieTCs C y4€TOM BJIOKEHHOCTHU, IPaBUJILHO HalMCaHHEBIM 3alIPOC
MOXKEeT 3aMEHHTh SIBHYIO BEIOOPKY BHYTPEHHHX 00BbeKTOB. Hampumep, MIPenonokuM, YTO Y HaC
ecTb cronbel] doc, comepkaliuii 00HEeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOBEKTOB
COTEPXKUT TOJS tags C MAaCCHUBAaMM BJIOXKEHHBIX O0BEKTOB. [JaHHBINM 3ampoc HAWAET 3amucH, B
KOTOPHIX BIIOXXKEHHEIE OOBLEKTEI COOepPKaT KITIOUH "term" :"paris" M "term":"food", U IIPKU 9TOM
IIPOIIYCTUT TaKue KJII0YH, HaXOOdIIrueCsa BHE MaCCHBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}1}';

ITOro xKe pe3ybTaTa MOXKHO NOOUTHECS, HAIIPUMED, TaK:

SELECT doc->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho maHHBIM moaxom MeHee THOKHU M 94acTo TaKXke MeHee 9(D(HeKTHBHEIN.

C mpyroi CTOPOHEI, oniepaTop cyiecTBoBaHus JSON He yYUTHIBA€T BII0OXKEHHOCTh: OH OyIeT uCKaTh
3a[aHHBIY KJII0Y UJIU 3JIeMEeHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHUs JSON.

Pa3nuyHBIe OmmepaToOpPH BXOXKIOEHUS U CYIIECTBOBAHMSI, @ TaKXKe BCe OPYTHE OTIEPATOPHI U QYHKITUY IJIS
paboTsl ¢ JSON mokymeHTUpPOBaHH B Paspmene 9.15.

8.14.4. NHpekcauumsa jsonb

st apheKTUBHOTO TTOMCKa KITIOUEH UK TTap KITI04Y/3HavueHre B 60JIhIIIOM KOTUYECTBE JOKYMEHTOB jsonb
MOKHO YCIEITHO TPUMeHSITh nHAeKCH GIN. J7151 9TOT0 MPegoCTaBIISIOTCS ABa «KJlacca onepaTtopos» GIN,
peqaraime BEO0DP MeXAy MPOU3BOAUTETEHOCTHIO U THOKOCTHIO.

Kmnacc omepatopoB GIN 1o yMondaHUIO [OJIi jsonb TIOAJAEPIKUBAEeT 3alpPOCHl C oOIlepaTopaMu
CYIIeCTBOBAHUS KITIOYa Ha BEPXHEM YPOBHE (2, ?& U ?|) U OIIEPaTOPOM CYIIIEeCTBOBAHUSI IIYTH/3HAYEHUST
(@>). (TTompoOHee cemMaHTHKa, peanul3yeMas 3TUMHU ollepaTopaMu, onucaHa B Tabmuie 9.45.) [Ipumep
CO3MaHUs MHOEKCA C 9TUM KJIaCCOM OIIEPaTOpPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomHuTENbHBIN Kiacc ornepaTopoB GIN jsonb_path_ops moamepxKuBaeT WHIOEKCAIIUIO TOIBKO s
omepaTtopa @>. [IpuMep co3maHusa MHOEKCA C 3TUM KJIaCcCOM OIIepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);
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PaccMmoTpumM nmpuMep TaOIUITLI, B KOTOPOM XpaHATCS TOKyMeHTHI JSON, mmonydaeMble OT CTOPOHHEH BeO-
cItyK0BI, C OKyMEHTUPOBAHHEIM OIIPEJEJIEHUEM CXEeMHI. TUTUYHBIN JOKYMEHT:

{

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",

"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [
"enim",
"aliquip",

qui

}

MEI coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc TuUIla jsonb. Ecimu mo aToMy cTOOIy
co3maércss GIN-mHOeKC, OH MOXKeT IPUMEHSIThCS B MOTOOHBIX 3aPOCax:

—— HaWlTy DOKYMEHTH, B KOTOPHIX kniou "company" muMeeT 3HaueHue "Magnafone"

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OHHaKO B CJIeOyIIInX 3allpoCaX OH He 6yx|;eT HUCIIOJIB30BAThCA, IIOTOMY 4YTO, HECMOTpA Ha TO,
YTO OIlepaTop ? — WHAEKCUPYEMHIW, OH IIPUMEHSETCS He K HWHIEKCUPOBAHHOMY CTOJIOLY jdoc
HEeIIOCPpEenCTBEHHO:

—— HaWlTH DOKYMEHTH, B KOTOPHIX kNiou "tags" CONEPXHT KoY HIM SJIEeMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

N BCcé ke, mpaBUIbHO NPUMEHSS UMHOEKCH BHIPAXKEHUN, B 3TOM 3allpoCe MOIKHO 3aAelCTBOBATh
uHpekc. Ecnu 3anpoc onpenen€éHHBIX 3JIEMEHTOB B KJII0Ue "tags" BBHIIOJIHSIETCS YaCTO, BEPOSITHO CTOUT
OIIpenenuTh TaKOU UHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc —-> 'tags'));

Temnepp mpemjiokeHWe WHERE jdoc -> 'tags' ? 'qui' OyHOeT BBIIONHSATBCS KaK IIPUMEHEHHe
WHOEKCUPYEMOI'0 ollepaTopa ? K HMHAEKCUPYEMOMY BBIPaXXeHHI0 jdoc -> 'tags'. (ITompobuee 00
UHOeKcax BEIpakKeHHUM MOXKHO y3HaTh B Paspgesne 11.7.)

Takxxe nHpekces GIN noggepKuUBalOT OIlePaTOPHI @@ U @?, KOTOPHIE COIIOCTABIIAOT jsonpath C JaHHBIMU.
SELECT jdoc—>'guid', jdoc—->'name' FROM api WHERE jdoc @@ 'S$S.tags[*] == "qui"';
SELECT jdoc—>'guid', jdoc->'name' FROM api WHERE jdoc @? 'S$.tags[*] ? (@ == "qui")';

HNupekc GIN u3BnekaeT U3 jsonpath KOHCTPYKIIMU CIIEAYIOMIEr0 BULA: yenouka_obpameHnd = KOHCTAHTa.
ITennouka oOpallleHUsT MOXKeT BKIII0UaTh yKa3aHus oOpallleHus . xioy, [*] U [uagexc]. Kilacc oliepaTopos
jsonb_ops OOMOJHUTENBHO NIOANEPXKUBAET YKa3aHUA . * U . **,

E1ié onuH mogxoq K UCII0JIb30BaHUIO IIPOBEPOK Ha CyIlleCTBOBAHUE:

—— Ha¥lTu DOKYMEHTH, B KOTOPBIX kKHIiou "tags" comnepxuT sneMeHT MmMaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

9TOT 3anmpoc MOXKeT 3aAedcTBoBaTh npocTod GIN-mHAeKC mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TakoM
uHOeKC OyOeT XpaHUTh KOIIMU BCeX KJIIoYel U 3HaYeHUM B Iojie jdoc, TOTrAa KakK MHOEKC BhIPaKeHUS U3
MIPEOBIOYIIEro IpUMepa XPaHuT TOJILKO JaHHbIe BHYTPH 00BbEKTa C KITIOYOM tags. XOTsI HOIXOM C ITPOCTHIM
WHOIEKCOM ropas3mo 6ojiee THOKMH (TaK KakK OH ITOAOepPzKHBAET 3aIlPOCH 10 TI000MY KITI04YY), WHIOEKCH
KOHKPETHBIX BEHIPazKeHUN CKOpee BCcero OymyT MeHbIlle B ORICTPEee, YeM MPOCThIE HHOEKCHI.

Kmnacc omepaTopoB jsonb_path_ops IOOAepKUBAET TOJIBKO 3alIPOCH C oepaTopaMu @>, @R ¥ @2, HO OH
3HAYUTEIbHO ITPOU3BOOUTEJIFHEE KJIacCa II0 YMOJYaHUI0 jsonb_ops. MHOEKC jsonb_path_ops 0OBIYHO
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ropa3[o MeHbBIIle WHIEKCA jsonb_ops AJIS TeX XKe JaHHBIX U 00jIee TOUYEeH IIPU IIOMCKEe, 0COOEHHO eCiTh
3ampockl 0OpaIaiTCs K KIl0YaM, 9acTO BCTPEYAIOINIMMCS B HaHHBIX. TaKUM 00pa30oM, C HUM ONepaluu
IIOMCKa BHIITOJIHSAIOTCS ropas3mo 3¢ GeKTUBHEE, YEM C KJIaCCOM OIIEPATOPOB II0 YMOJTYAHUIO.

Texuuueckoe pasnuuue mMexkpay GIN-mHOeKcaMu jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO
IIJIsT TIEPBBIX CO3[AIOTCS HE3aBUCUMBIE 3JI€MEHTHI MHIOEKca ISl KaXKOoro KIIlo4Ya/3HaueHUs B HAHHBIX,
TOTOa KakK [OJIS BTOPBIX CO3HAIOTCSI 3JIEMEHTHI TOJBKO OIS 3HaueHuM. - [Io CyTH, KaXXOBIM 3JI€MEHT
WHIOEKCa jsonb_path_ops MpencTaBiaseT cOOOM XeIll 3HAUYeHWs W Kiaoda(ed), OPUBOOSIIETr0 K HEMY;
HaIpUMep, IIPU UHAEKCAUH {"foo": {"bar": "baz"}} OyIOeT CO3[aH OOWH 3JIEMEHT MHJIEKCA C XeIlleM,
paccUYUTaHHBEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM o6pa3oM, MPoBepKa Ha BXOXKIEHUE
9TOM CTPYKTYPH OyOeT UCIOIb30BaTh KPaliHe TOYHLIN ITOUCK 10 MHIOEKCY, HO OIpPenesIuTh, SIBISETCS JIU
foo KJIFOUOM, C IIOMOIIBIO TAKOTO MHAEKCa Helb3si. C OpPyroi CTOPOHBI, MHAEKC jsonb_ops CO3OACT TPH
OTHENbHBIX 3JIEMEHTa WHOEKCa, ITPEeACTABISIOINX foo, bar U baz MO OTOEIBHOCTH; [JISI BBHIIIOITHEHUS
ITPOBEPKM Ha BXOXKAeHHe OyOyT ITPOBEPEHEI CTPOKHU TaOJIHUIIB, COgepzKalllie BCe 9TU TPYU 3HAUYEHUS. XOTSI
GIN-uHOEeKCH T03BOJSAIOT BHIYHCIUThE AND moBosibHO 3¢h¢GEeKTUBHO, TaKOM ITIOMCK BCE ke OymeT MeHee
TOYHBIM 1 60Iee MeJIeHHEIM, YeM PaBHO3HAYHBIM IIOUCK C jsonb_path_ops, 0COOEHHO eciu J1i000e OTHO
U3 3TUX TPEX 3HAYEHUMN COOEPKUTCHA B OOIBIIIOM KOJIMUECTBE CTPOK.

HepocTaTok Kjacca jsonb_path_ops 3aK/IIYaeTCs B TOM, YTO OH He YYHUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copmepxaiiye HUKaKUX 3HaYeHUU {"a": {}}. 11 IOKUCKa 10 JOKyMEeHTaM, CoOmepKalluxX TaKue
CTPYKTYPHI, MOTPEOYETCS BHIIIOJIHUTDL IIOJTHOE CKAaHMPOBaHUE WHIEKCA, YTO AOBOIBHO [AOJITO, TIO3TOMY
jsonb_path_ops He OYEeHb ITOOXOOUT OJIS MPUIIOKEHUM, YaCTO BBHIITOMHSIOIINX TaKue 3alpPOCH.

Tun jsonb TakKe HopfepiKUBaeT UHIOEKCH btree UM hash. OHH IIOJIE3HEH], TOJIBKO ecliu TpebOyeTrcs
IpoBepsaTh paBeHCTBO JSON-mOKyMeHTOB B I1e1oM. [IOopsSIHOK COPTHUPOBKU btree OIS TUIA jsonb PEOKO
uMeeT OO0JILIIIOEe 3HAYEHMeE, HO [JIS MOJIHOTHL OH IIPUBOOUTCS HUXKE:

O6vexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucimo > Crpokxa > Null
O6bexT Cc n napamu > O6wvexT Cc n — 1 napamu

MaccuB Cc n sneMeHTaMu > MaccuB ¢ n — 1 sIeMeHTaAMH
OOBEKTHI C PABHBIM KOJIMYECTBOM IIap CPaBHUBAIOTCA B TAKOM IIOPAOKE:
knou—-1, 3HaueHue-1, kxmaou-2 ...

3aMeTBTe, YTO KJII0YH 00HLEKTOB CPaBHUBAIOTCSA COT'JIAaCHO IIOPAOKY IIPU XPaHEHUWH; B YaCTHOCTH, U3-3a
TOT'0, YTO KOPOTKHE KIIIOYU XPAHATCA IIepeld OJIUMHHBIMHU, PEe3yJIbTAaThkl MOTI'YT OKa3aTbCsA HECKOJIBKO He
HHTYUTUBHBIMU:

{ "aa": l, "C": l} > {"b": l, "d": l}
MaccuBHI C PaBHBIM YK CJIOM 3JIEMEHTOM YIIOPAOOYNUBAIOTCA aHAJIOTHUYHO:
snemMeHrt-1, sHeMeHT-2 ...

[MTpumuTuBHBIE 3HaYeHUS JSON CcpaBHHBAIOTCS 10 TEM Ke IIpaBHUJIaM CPaBHEHMS, 4YTO U HUXKeJIexXKalllue
TUOBL JaHHBIX Postgres Pro. CTpOKM CpaBHMBAIOTCS C YYETOM IIOpSAAKa COPTUPOBKH II0 YMOIYAHHUIO B
TekyIel 6a3e maHHBIX.

©

14.5. TpaHcchopmauum

s pa3NuuHBIX NPOIEAYPHEIX SI3BIKOB IIPELCTaB/IeHHl NOIOJIHUTENIbHEIE PACIIMPEHNs, Pealn3yloline
TpaHchOpMaIUM OIS TUIIA jsonb.

Pacmupenus pns PL/Perl Ha3bBaloTCS jsonb_plperl M jsonb_plperlu. Korga OHM HCIIOJIB3YIOTCS,
3HAYEeHUs jsonb 0TOOPaXKalTCsA B COOTBETCTBYIONIINE CTPYKTYPHL Perl: MaccuBEI, Xelln UIK CKaJlsphI.

Pacmupenust ons PL/Python Ha3bBaloTCS jsonb_plpythonu, jsonb_plpython2u B jsonb_plpython3u
(mpunasitoe B PL/Python cornameHue o0 wuMeHOBaHMH omnucaHo B Pasmene 43.1). Korma oHu

1 o
HOE)TOMy TOHSITHE «3HAa4YEHWE» BKIII0YaeT U 3JIEMEHTHE MaCCHUBOB, XOTs B TepMuHoJioruu JSON mHOrzma eMeHTH MaCCUBOB CYUTAIOTCS OTJIMYHEIME OT 3HAUYEHUU
BHYTPU 00BEKTOB.
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UCIIO/Ib3YIOTCS, 3HaUYEeHU S jsonb 0TOOPaxXKalTCs B COOTBETCTBYIOIINE CTPYKTYpHl Python: MaccuBel, xermu
WIK CKaJIsIPHL.

14.6. Tvn jsonpath

Tun jsonpath IpemHalHaueH OJIS peaju3aliuy IoamepkKu f3vika nyteit SQL/JSON B Postgres Pro,
TO3BOMNSIONIEro 3MMEKTUBHO BHIIIOIHSITEL 3ampochkl K maHHHEIM JSON. OH ofecreuywBaeT OBOUYHOE
IpencTaBiieHre pa3o6paHHoro Beipaxkenus nyTu SQL/JSON, onpenensioniero, Kakue 3J1eMeHTHI JOTKHEI
u3BJIeKaTbCs U3 gaHHbX JSON mms ganpHedied o6padoTku B pyukimsax SQL/JSON.

CemaHTHUKa IIpeguKaTOB M onepaTopoB sA3biKa IyTed SQL/JSON B memom cootBeTcTByeT SQL. B TO ke
Bpemsi, uTo0O®I ¢ fanHbIMU JSON M02KHO OBLIO OIIEPUPOBATh 60JIee eCTECTBEHHEIM 00pa30oM, B CHHTAKCHCE
nytei SQL/JSON npuHATH HEKOTOPHIE COTJIallleHus JavaScript:

* Touka (.) IpUMeHsIeTCs OJIs JOCTyIla K 4lIeHy oObeKTa.
* KgsappaTHble CKOOKH ([]) MIPUMEHSIOTCS A5 oOpallleHrnss K MaCCUBY.
¢ OnemeHTH MaccuBoB B SQL/JSON nymepyioTcst ¢ 0, Torga Kak oObryHble MaccuBbl SQL — ¢ 1.

Bripaxkenwne myTa SQL/JSON o06pr9HO 3anuckiBaeTcs B SQL-3ampoce B BUOEe CUMBOJIBHOM KOHCTAHTH SQL,
¥ TIO3TOMY [OJIZKHO 3aKJIIOUaThCS B aOCTPOdEI, a M000# armocTpod, KOTOPHIHA HYKHO 3aKIIOYUTEL B 3TO
3HaAYeHUe, JoIXKeH mybnupoBaThes (cM. [Toapasmen 4.1.2.1). Hepeoko CTPOKOBLIE KOHCTAHTH TPeOyeTcs
HWCIOJIb30BaTh ¥ BHYTPH BBIpakKeHWU nyTerd. Ha Takme KOHCTAHTHI PAcCIpPOCTPaHAIOTCS COTJIAIleHUS
JavaScript/ECMAScript: OoHM OOIXHBI 3aK/IIOYaTbCA B IOBOMHBIE KaBBIYKHM, a OIS HOPeOCcTaBIeHUS
CHMMBOJIOB, KOTOPHIE CJIOKHO BBECTH HHAYe, MCIIONBL3YIOTCS CIIEIOCIeqoBaTeIbHOCTH C OOpaTHOM
KOCOU 4epTou. B 4aCcTHOCTH, CHUMBOJI IBOMHBIX KaBhIUE€K BHYTPHU CTPOKOBOM KOHCTAHTHI 3allCEIBAETCS
Kak \", a cobcTBeHHO oOpaTHas Kocasi depra Kak \\. B 4HCIIO OPYTrux CHEeInociefoBaTeIbHOCTEH,
BOCIpHUHUMaeMBIX B cTpokax JSON, Bxomat: \b, \f, \n, \r, \t, \v, BHIpaxarwlliue pa3IUudHLE
yupasnsionine cuMBoibl ASCII, a TakzKe \uNNNN, BhIpazatroilassi cuMBon Unicode KomoM B Bume
YeTHIPEX IIeCTHaAlaTEepUUYHBIX IUGp. CHUHTAKCUC CIIEIOCIEe0BaTEIbHOCTEN MOIIYyCKaeT TaKiKe OBe
3anucy, BeIXOOAmuMe 3a paMku JSON: \xNN, BeIpaXxarlllas CHUMBOJ KOOOM B BHOE TOJIBKO [OBYX
mIecTHagaTEPUYHBIX TGP, U \u{N. ..}, IO3BONISIONIasa AJIS 3a0UCHU KOJa CHUMBOJIa HCIIOIh30BaTh OT 1
o 6 ImecTHagaTePUYHBIX TUQP.

BBIpa}KeHI/Ie IIyTH COCTOHUT U3 IIOCJIE€OJOBATEJIbHOCTHU JJIEMEHTOB IIYTH, KOTOPbBIE MOIYT OBITH
CIIeOAyIOIINMU:

* KoncTadaTH npuMuTUBHEIX TUIIOB JSON: TekcT Unicode, yucna u 3HadeHud true, false u null.
¢ TlepeMeHHBIE TIYTU IepeynciieHtl B Tabnuie 8.24.

¢ OmnepaTopsl o0pallleHus mIepedncielsl B Tabmuie 8.25.

* QOnepaTopsl ¥ METOOH jsonpath mepeuuciens B [Togpasnene 9.15.2.3

® CKOGKI/I, IIPUMEeHAIIIneCda O O6pa3OBaHI/IH BBIpa}KeHI/Iﬁ (I)I/IJ'Ipra 1 USMEHEHUS IIOPAOKa
BEIYHCIIEHUSA IIYTH.

Bosnee nogpo6HO UCTIOIHL30BaHME BHIPaXKEHUM jsonpath ¢ pyHKIUAMU 3anpocoB SQL/JSON omnmcaHo B
ITogpa3zmene 9.15.2.

Ta6aumna 8.24. llepeMeHHbIE jsonpath

ITepemMmenHas Onucanue
$ Ilepemennasi, npepctasnsamomias npaHabele JSON,
durypupyromniue B 3amnpoce (sn1emeHm
KOHmMexkcma).
Svarname HNMmeHoBaHHas nepeMeHHas. E€ 3HaueHMe MOXKET

ObITH 3afaHO B IlapaMeTpe vars, KOTOPBIA
MIPUHUMAIOT pas3uyHble QyHKIUM 006paboTKu
JSON. 3a mompobGHOCTIMHM  OOpaTUTeCh K
Tabnuue 9.47.
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ITlepeMmenHnasn

Onucanue

@

HepeMeHHa;{, IIpeagcCTaBIIdIOIIasd pe3ybTaT
BEIYUCIJIEHUA IIYTHU B BBIPDAXKEHUAX (I)I/IJ'[I:TpOB.

Ta6auma 8.25. Oneparopsl OOpallleHusI B jsonpath

Onepartop oOpalieHust

Onucanue

. K104

."Sumg_nepemennoH "

OmepaTop oOpameHuss K  4YJleHy OOBeKTa,
BEIOMpaeMOMy II0 3agaHHOMYy Kimo4y. Ecmou
UMsI KJIo4da 3aJa€Tcsd IIepeMeHHOU C UMeHeM,
HAYMHAIOUIMMCA C $, WM HEe COOTBETCTBYET
medicTByommM B JavaScript Tpe6oBaHUSAM K
uaeHTUUKATOPaM, OHO MAOJIXKHO 3aKJII0UYaThCS B
OBOMHEBIE KaBHIUKK KaK CUMBOJIPHAS CTPOKA.

OmnepaTop oOpalleHuss [0 3BE3OOYKE, KOTOPBIU
BO3BpalllaeT 3HAUEHUS BCEX YJI€HOB, HAXOIAIIUXCS
Ha BEPXHEM ypPOBHE 00bEKTa.

* %

PekypcuBHEIH ontepaTop oOpalieHust o 3BE300YKE,

KOTOPBIM ITPOXOOUT II0 BCEM YPOBHSIM HepapXuu
JSON Tekyiiero o0BeKTa H BO3BpalllaeT Bce
3Ha4YeHUS YJI€HOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BJIOKEHHOCTH. ITO peanu3oBaHHOe B Postgres Pro
pacmmpenue ctaangapTa SQL/JSON.

.**{ypoBeHnb}

.**{HayalbHBIH_YpPOBEHDb
YPOBEHL }

to

KOHEUHBIH

ITOT omepaTop nomobeH .**, HO OOIOJIHUTEIILHO
OTrpaHNYUBAE€T YPOBHHU BJIO2KEHHOCTHU B HE€PAPXUU
JSON. Homepa ypoBHeWH 3afalOTCsAd ILeIbIMHU
YUCJIaMH, npu 3TOM HYyJ1eBOU YPOBEHb
COOTBETCTBYET TEKyIIeMYy 00BEKTY. Ons
obpamieHuss K caMOMy HHXKHEMYy  YPOBHIO
BJIOKEHHOCTH MOXKHO HCIIO/Ib30BaTh KIII0YeBOe
CJIOBO last. DTO peanu3oBaHHOe B Postgres Pro
pacumpenue ctangmapra SQL/JSON.

[cemexTOop, ...]

OmepaTop ofpaleHuss K 3JIeMeHTy MacCHBa.
CenexrTop MOXKeET 3afgaBaTbCsi B [OBYX (I)OpMaX:
uHnexkc WUIIN HauvamabHBIH_HHIEKC tO0 KOHEUHEBIH
uanexc . IlepBast ¢opMa BEIOMpPaEeT eqUHCTBEHHBIN
9JIeMeHT N0 MHAeKCy. Bropas c¢dopma BriOupaeT
Cpe3 MaccuBa MO ABYM MHIOEKCAM, BKIIOUAIOIIUN
KpafIHI/Ie 3JIEMEHTERI, COOTBETCTBYIIHME 3HAYEHUIM
HayamnbHBIH_HHOEKC W KOHEUHBIH HHIEKC

3afgaBaeMbIi urgexc MOXKET OBLITh II€JI0YNCIIEHHEIM
3Ha4YeHWEeM UK BBIPaXKeHWEM, BO3BpalllaionIuM
€OUHCTBEHHOE 4YHCJI0O, KOTOpPOe aBTOMAaTHYECKHU
OpuUBOOUTCA K  Ilenomy. HymeBo#t  uHOEKC
COOTBETCTBYET II€PBOMY 3JIEMEHTY MaccuBa. Takxke
B KauyeCTBe WMHIEKCAa IIPUHUMAETCS KIII0UeBOe
CJIOBO last, oOO3Hadalolllee MHOEKC IIOCJIEOHEro
9JeMeHTa MaCCHBa, YTO IIOJIe3HO Ipu 006paboTke
MaCCHBOB HEHU3BECTHOH IJIMHEI.

OmepaTop oOpameHuss K 3JIeMeHTaM MacCHBa
IO 3BE3[0YKEe, BO3BpAIlAlOINIUM BCE 3IEMEHTHI
MacCHBa.

8.15. MaccuBbl
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Postgres Pro no3Bomsiet OoIIpeneidaTb CTOJ'I6L[I>I Ta6J'II/I]_II>I KdK MHOTOMEPHBIE MAaCCHUBEI HepeMeHHOfI OJINHEIL.
JJjleMeHTaMU MacCHUBOB MOT'yT OBITH JIIOOLIE BCTPOEHHEIE UJIU onpenenéHHHe TIOJIL30BATEJIIMU 0a30BHIE
THIIEI, IIEPEYHNCIIE€HNsA, COCTAaBHBIE€ THUIIBI, TUIIBI-OXAIIA30HEI UJIM TOMEHHI.

8.15.1. O6bABNEHUA TUNOB MaCcCUBOB

YTOOH IIPOUJITIOCTPHUPOBATH UCIIOJIb30OBAHNUE MACCHUBOB, MBI CO30aAUM TAaKYIO Ta6m/1uy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[][]

)i

Kak mokasano, st o0bsIBJIEHUNS THIIA MaCCHBa K Ha3BaHUIO TUIA 3JIEMEHTOB HJ00aBIISIIOTCS KBaIpaTHBIE
ckoOku ([]). [loka3saHHas BBIIIIe KOMaHOa CO3OacT TalJuIly sal_emp CO CTOIOLIAMM THIOB text
(name), OTHOMEPHEIN MaCCHUB C 9JIEMEHTaMU integer (pay_by_quarter), IPeOCTaBJIAIONINNY KBapPTaJIbHYIO
3apmiaTty pPaboTHUKOB, M [OBYXMEPHBI MaCCUB C 3JIeMeHTaMHU text (schedule), IMPeACTaBISIONIAMN
HeOenbHHIM rpaduk paboTHUKA.

KomaHpga CREATE TABLE IIO3BOJISIET TaKxXkKe YKa3aThb TOYHBIN Pa3Mep MaCCHUBOB, HAITPUMEDP TakK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)i

OpHako TeKylas peaau3alus UTHOPUPYET BCE YKa3aHHbIE Pa3MepHl, T. €. GpaKTUYeCKU pa3Mep MacCcuBa
OCTAETCS HEONPEIeJIEHHBIM.

Tekyllass peanu3allis TaKXkKe He OrpaHWYMBAEeT YHCIIO pa3MepHocTeil. Bce smeMeHTHI MacCHUBOB
CYMTAIOTCS OMHOTO THIA, BHE 3aBUCUMOCTH OT €Tr0 pa3Mepa M YKciia pasMepHocTe#. [TosToMy SBHO
yKa3bIBaTh YHCJIO 3JIEMEHTOB WM Pa3MePHOCTEeH B KOMaH[e CREATE TABLE MMEET CMBICII TOIBKO MJIs
OOKyMEHTHPOBAHUS, Ha MEeXaHU3M PabOThl C MAaCCUBOM 3TO HE BIIUSIET.

Insg oOBABIEHUS OOHOMEPHBIX MACCHUBOB MOXKHO IPHUMEHSTH aJbTEPHATHUBHYIO 3aIMCh C KJTIOYEBBHIM
CJIOBOM ARRAY, COOTBETCTBYIOIIyI0 cTaHmapTy SQL. Cronbeln pay_by_gquarter MOXKHO OBIJIO OBI
OTIIpeneNnuTh TakK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 YKa3aHHus pa3Mepa MaccuBa:
pay_by_quarter integer ARRAY,

3amMeThbTe, UTO U B 3TOM ciy4dae Postgres Pro He HakjagblBaeT OrpaHUUYeHHUs Ha GaKTUYECKUN pa3Mep
MaccuBa.

8.15.2. BBoa 3Ha4YeHUsa MaccuBa

YToOH 3amucaTh 3HaYeHWe MacCHBa B BHe OYKBaJIbHON KOHCTAHTHI, 3aK/IIOYNTE 3HAYEHUS 3JIEMEHTOB
B urypHoie CKoOOKM U pas3menuTe ux 3anaAThiMu. (Eciu Bam 3HakoMm C, BBl HaMAéTe, YTO 3TO ITOXOXKE
Ha CHHTAKCHUC WHUITHANIH3alluu CTPYKTyp B C.) Bel MoXeTe 3aK/IIOYHThH 3HaYeHHE JII000r0o dIeMeHTa
B OBOMHBIE KABLIYKM, @ €CIIH OH COMEPKHUT 3alsdThie WKW QUTYPHBIE CKOOKM, 3TO 00sS3aTelNbHO HYXKHO
coenath. ([TompoGHee 9TO ommcaHO HHXKe.) TakuMm oOpa3oM, o0 (GopMaT KOHCTAHTHI MacCCHBa
BBITTISSOUT TaK:

'{ BHauenwmel pasngenHTenbp 3HAUEHHEZ pas3neIHTenb ... }'

rOoe pasgenurTens — CHMBOJI, YKa3aHHBEIM B KadeCTBe pa3IeNIUTeNId B COOTBETCTBYIOIIEN 3alluCH B
Tabnuie pg_type. g CTaHOAPTHBIX TUIIOB [AaHHBLIX, CYILIECTBYIOIIUX B AucCTpubytuBe Postgres Pro,
pa3menuTeneM SIBIAETCSA 3andTras (,), 3a UCKIYEHUEeM JIUIb THUIa box, B KOTOPOM pa3meluTeilb —
TOYKa C 3amsaTou (;). Kaxkmoe swavewme 3mech — 3TO nMuOO KOHCTAHTa THUIIA 3JIEMEHTa MaCCHBa, JTU00
BJIOZKEHHBIN MaccuB. Hampumep, KOHCTAaHTa MacCHBa MOXKeT OBITh TAaKOM:
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"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa orpenensaeT HBYXMepHBIfI MaccuB 3xX3, COCTOSIIITUN U3 Tpex BJIO2ZKEHHBIX MAaCCHBOB II€JIBIX
qucerl.

Y100BI TPUCBOUTH 3JIEMEHTY MaccuBa 3HaueHme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (perucTp
CHMBOJIOB IIPY 3TOM He UMeeT 3HadeHus1). Eciu ke TpeOyeTcs 4oOaBUTH B MAaCCUB CTPOKY, COIEPKAIIIYIO
«NULL», 5TO €710BO Hy2KHO 3aKJ/IIOYUTH B IBOMHBIE KaBHIUKH.

(Takoro poma KOHCTaHTHE MAaCCHBOB Ha CaMOM [iejle MPEACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3HaYaJlbHO BOCIIPHHMMAETCS KaK CTPOKa M
nmepemaéTcs mpolienype mpeodpa3oBaHUsT BBOOUMOT'O MacCHuBa. IIpu 3ToM MOXKeT mOTpeboBaThCS STBHO
yKas3aTh LIeJIeBOM THIIL.)

Tenepb MBI MOZK€EeM II0Ka3aTh HECKOJIBKO OIIePaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}'");

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}'");

PesynbTaT OByX NPEOBIAYIINX KOMaHT:

SELECT * FROM sal_emp;

name | pay_by_qguarter | schedule

_____ +_________________________+______________________________________
Bill ]{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000} |{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEpPHBIX MaCCHBOB YHCJIO 3JIEMEHTOB B KaXKIOM Pa3MEPHOCTH [OIXKHO OBITh OOWHAKOBHEIM; B
MIPOTUBHOM CJIy4Yae BO3HMKaeT omubka. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill',
{10000, 10000, 10000, 210000%}"',
'{{"meeting", "lunch"}, {"meeting"}}');
OUIMEKA : OII9d MHOIOMEPHBIX MACCHBOB [OONIXHBl 34a0aBaTbCd BBPAXEHHY
C COOTBETCTBYIUIHMH pPas3MepHOCTIMHU

Takzke MOXKHO MCIOJIb30BaTh CUHTAKCHUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 100001,
ARRAY [ ['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 250001,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']l]);

3aMeThTe, UTO 3JIEMEHTHl MaCCHBa 30eCh — 3TO NPOCThie SQL-KOHCTaHTH UJIM BHIPAXKEHUS; M II09TOMY,
HaIIpuMep CTPOKM OyOyT 3aKJio4yaThbCs B OOMHApPHBIE alloCTPO(dBI, a HE B OBOMHLIE, KaK B OYKBaJIbHOM
KOHCTaHTe MaccuBa. bonee moapo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmene 4.2.12.

8.15.3. ObpaweHue K MaccmBam
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HO6aBI/IB OAaHHBIE B Ta6HI/IHy, MBI MOZKEeM HepeﬁTI/I K BbI60pKaM. CHayvajla MBI IOKaxKeM, KakK IIOJIYYHUTD
OOWH 3IeMeHT MacCCHBa. JTOT 3allpOC II0JIy4aeT MME€Ha COTPYOHHUKOB, 3apPIljiaTd KOTOPBIX U3MEHHUTIACh
BO BTOPOM KBapTalle:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

I/IHJIeKCBI 3JIEMEHTOB MAdCCHBaA 3adllMCBIBAIOTCA B KBAaOPATHBIX ckoOkax. ITo YMOJIYaHHUIO B Postgres Pro
HeﬁCTByeT COrjlallieHre O HyMepalluy 3JIEMEHTOB MaCCHBa C 1, TO €CTh B MaCCHBE M3 n 3JIEMEHTOB II€PBEIM
CUUTAETCd array[1l], a IOCJII€EOHUM — array[n].

ITOT 3ampocC BHIAAET 3apIIaTy BCEX COTPYAHUKOB B TPETHEM KBapTalle:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_dguarter

10000
25000
(2 rows)

MBI TakXke MOXKeEM IIoJjIy4aThb OOBIYHEIE IIPAMOYIOJIbHBIE CPEe3bl MaCCHBa, TO €CThb IIOOMaCCHBEI.
Cpe3 MaccuBa o003Ha4daeTcs KakK HHXHAI9d-I'PAHHIA: BEpXHIgd—TrpaHuga OIS OJHOW WM HECKOJIbKHX
pa3MepHOCTeI71. Hampumep, aTOT 3ampoc IIOJIy4YaeT II€PBEI€ IIYHKTHI B I“pa(bI/IKe Bumnmna B mepBhie ABa OHA
Henenu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Ecnm ogHa M3 pa3MepHOCTEN 3allicaHa B BHUAE Cpe3a, TO €CTh COOEPKUT OBOETOUHME, TOrOa Cpes3
pacIpoCTpaHseTCs Ha BCe pa3MepHOCTH. Eciu Ipu 9TOM [Jisi pa3MEepPHOCTU yKa3bIBaeTCs TOJILKO OOHO
yucJo (6e3 IBOETOYHS), B Cpe3 BOUOYT 3JIeMeHT oT 1 o 3agaHHOro HoMepa. Hampumep, B 3ToM npuMepe
[2] OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training, presentation}}
(1 row)

Bo usbexanue IIyTAaHUIIBL C 06paH.IeHI/IeM K OOHOMY 3JIEMEHTY, CPE3EI JIy4dllle BCeraa 3allMChIBATh ABHO
OJisi BCeX H3MepeHHfI, Hanpumep [1:2][1:1] BMeCTO [2] [1:1].

3HaYeHUs wuxugg-rpaHuga U[ANN BepxHdd—-rpadxya B YKa3aHUHU Cpe3a MOXKHO OIIYCTHUTh; ONyILIeHHAas
rpaHulla 3aMeHsIeTCs HUXKHUM UJIM BEPXHUM [IpefesioM NHOEeKCOB MaccuBa. Hanpumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule

{{lunch}, {presentation}}
(1 row)
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SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Brlpaxkenmne obpallleHHsI K 37eMeHTy MaccuBa Bo3BpatuT NULL, ecnm camMm MaccuB MM OOHO U3
BEIpaXKeHUM MHOEeKCcoB 3jieMeHTa paBHBI NULL. 3uauyenre NULL Takzke BO3BpalllaeTCs, €CJIM UHIOEKC
BBIXO[IUT 3a I'PAaHUIIEI MacCHUBa (3TO He cumuTaeTcs omubKoi). HanpuMmep, ecnu schedule B HACTOSIIEe
BpeMsI UM€EEeT pPa3MepHOCTH [1:3][1:2], pe3ynbTaToM obOpalleHusi K schedule[3][3] O6ymer NULL.
ITogo6HEIM oOpa3oM, mpu oOpalleHMu K 3JIEMEHTY MacCChBa C HENPaBUILHLEIM YHCJIOM WHIOEKCOB
Bo3BpamaeTcsa NULL, a He omru6xka.

Ananorunyro, NULL Bo3BpalmaeTcs Impu oOpallleHuH K Cpe3y MaCCHBa, €CIIM CaM MacCCHUB HJIM OOHO U3
BEIPaXKE€HUH, ONIPEeHeNAolInX HHAEKCH 371eMeHTOB, paBHEI NULL. OgHako B Opyrux ciaydasx, HallpuMep,
KOorfa TpaHULLI Cpe3a BEIXOOAT 3a paMKM MaccuBa, Bo3BpamlaeTrca He NULL, a mycrtoit maccus (c
pa3mepHocThi0 0). (Tak CIOXHIOCHE UCTOPUUYECKHM, YTO B 3TOM CPE3hLl OTJIHMYAIOTCA OT OOpalleHu#d K
OOBIYHEIM 37ieMeHTaM.) Eciu 3ampollleHHEIN cpe3 IepeceKaeT IPaHUIlbl MaCcCHBa, TOT{Ia BO3BPAIaeTCs
He NULL, a cpe3, COKpalléHHBIN 10 00J1aCTH IepecedeHns.

TeKYIl[I/Ie Pa3MePEI 3HAYEHUA MaCCHUBA MOZKHO ITOJTYHYUTHh C IIOMOIIIBIO (I)YHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims anaéT pe3yyibTaT THIIa text, YTO ynO6HO CKopee nisa JHOHeﬁ, yeM [OJisd IIporpaMmM.
Pa3Mepr MaCCHBa TaKzKe MOXKHO IIOJIYYUTEb C IIOMOIIBIO (I)YHKLII/IIZ array_upper U array_lower, KOTOPHE
BO3BpalllalOT COOTBETCTBEHHO BEPXHIOIO 1 HUXKHIOIO I'PaHUILTY IJIA YKa3aHHOI7I Pa3MEepHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)
array_length BO3BpalllaeT YMCJIO 3JIEMEHTOB B YKa3aHHOMN pPa3MepPHOCTH MacCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpallaeT 00Ilee YHCJIO 3JIEMEHTOB MacCuBa II0 BceM m3MepeHusM. PaKTUYeCKU 3TO
YHMCJI0 CTPOK, KOTOPOE BEPHET PYHKIUS unnest:

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MaCCUBOB
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3HaueHNe MacCHuBa MOXKHO 3aMEHUTH IIOJTHOCTHIO TaK:

UPDATE sal_emp SET pay_by_qgquarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

WJIN UCIIOJIb3YS CUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_gquarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Takzke MOXKHO U3MEHUTH OJUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

HUJIN Cpe3s:

UPDATE sal_emp SET pay_by_qgquarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKAa3aHHHU Cpe3a MOXKeT OBITH OIIYUIeHA HHXHI9—TI'PaHHAa U/UNU BepxHAg—rpanuya, HO TOJIBKO
ons MaccuBa, oTnudHoro oT NULL, u nMewIero HeHyJneByl0 Pa3MepPHOCTh (MHaYe HEM3BECTHO, KaKue
TpPaHUYHEBIE 3HAYEHM S OOJIXKHEI IOACTaBISITHCSI BMECTO ONYIIIEHHBIX).

CoxpaHEHHBIM MaCCUB MOXKHO pPaCUIMPUTh, OIpPEJdeIuB 3HA4YeHUS paHee OTCYTCTBOBABUIMX B HEM
9JIEMEHTOB. [Ipy 3TOM BCe 5J1€MEeHTHI, pacliojlaraiiuecs MeXay CyIleCTBOBABIIMMU paHee U HOBBEIMHU,
npuauUMaT 3HadeHus NULL. Hampumep, ecnim MaccuB myarray COOepXuT 4 3JeMeHTa, IIOCiie
MIPUCBOEHUS 3HAYEHUS 9JIeMeHTYy myarray [6] ero gjauHa OymeT paBHa 6, amyarray [5] OymeT comepkaTh
NULL. B HacTosIee BpeMs IIomo0HOe pacIllupeHre NOOOepPKUBAeTCs TOJIBKO OJII OMHOMEPHEX, HO He
MHOTOMEPHBIX MaCCHUBOB.

Omnpemensis 3MeMEHTH II0 MHOEKCaM, MOXKHO CO30aBaTh MAaCCHBBEI, B KOTOPEIX HyMepalus 3JIEeMEHTOB
MOXKeT HauyuHaThCcsad He ¢ 1. HampuMmep, MOXKHO IIPHCBOUTH 3HAYEHHE BHIPAXKEHWIO myarray[-2:7] H
TakKuM 00pa30M CO3TaTh MAaCCHUB, B KOTOPOM OyOyT 3JIEMEHTH C MHAEKCaMHu OT -2 [0 7.

3HauyeHUs MaCCHBa TaKxKe MOKHO CKOHCTPYHUPOBATh C MIOMOIIBIO OIlepaTOopa KOHKaTeHalluy, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?
{1,2,3,4}
(1 row)
SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41]1;
?column?

{{5,6},{1,2},{3,4}}
(1 row)

OnepaTop KOHKATEeHalluM II03BOJIA€T BCTAaBHUTL OOWH 3JJIEMEHT B Ha4daJI0O MJIX B KOHEL OOHOMEPHOIO
MaccuBa. OH TaKKe MOXKeT IIPUHATH OBa N-MEPHBIX MaCCHBa UJIM MACCHBBL pa3MepHOCTefI Nu’ N+1.

Korpga B Hauvano UM KOHeEI] OOHOMEPHOI'0 MaCCHBa BCTaBJIAE€TCAd OOWH JJIEMEHT, B 06pa3OBaHHOM B
pe3yJibTaTe MaCCUuBe 6y;11eT Ta XK€ HUXKHAA I'PaHWIla, 9YTO U B MaCCHUBe-OIIepaHge. HaHpHMep:

SELECT array_dims (1 || '"[0:1]={2,3}'::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims (ARRAY[1,2] || 3);
array_dims
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Korpma ckmapbsIiBaloOTCSI iBAa MaCCHBa OOMHAKOBHIX PAa3MEPHOCTEM, B PE3y/IbTaTe COXPAHSETCS HUKHSIS
TpaHWIla BHEITHEW PAa3MEePHOCTH JIEBOTO OTllepaHaa. BEIXOOHOM MacCHUB BKIIOYAET BCE 3JIEMEHTHI JIEBOTO
omnepaHfa, II0cjie KOTOPHIX 100aBIsI0TCS BCe 3JIeMeHTH IpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,41] || ARRAY[[5,6],[7,81,19,011);
array_dims

[1:5]1[1:2]
(1 row)

Korpa k MaccuBy pa3MepHOCTY N+1 CIepeny UM C3anu Ho0aBIsgeTCsS N-MEPHBIN MaCCHUB, OH BCTABJISETCS
QHaAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBLIJIO omMcaHO BhIme). JIt060# N-MepHBIH
MacCCUB 10 CyTH SIBIIETCS 3JIEMEHTOM BO BHEIIHEU pPa3MepPHOCTH MaCCUBa, UMEKIIET0 pa3MepPHOCTh N
+1. Hanpumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakKe MOXKHO CKOHCTPYUPOBAThH C IOMOIIBLI0 (GYHKIIUN array_prepend, array_append H
array_cat. IlepBbie OBe GYHKIMKM MOOANEPXKUBAIOT TOJIBKO OOHOMEPHBIE MACCHUBHl, a array_cat
noagepKuBaeT U MHOroMepHBIe. HECKOTBKO TPHUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append

{1,2,3}
(1 row)

SELECT array_cat (ARRAY[1,2], ARRAY[3,4]);
array_cat

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY[[1,2],[3,4]1]1, ARRAY[5,6]);

array_cat

{{1,2},4{3,4},{5,6}}
(1 row)

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,411);
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array_cat

{{5,6},{1,2},{3,4}}

B nipocTeIX ciydasx OIUCAHHBIN BEIIIIE OII€PaTOP KOHKaTeHAlluU IpeAlouYTUTeIbHee HEeIIOCPEACTBEHHOTO
BBI30Ba 3TUX (PyHKHui. OOHAKO TaK KakK OoIepaTop KOHKATeHaIlUNd IIeperpyzKeH OJif PeLIeHus BCeX
TPEX 3amay, BO3MOXKHBLI CUTYyalluM, KOTHa JIy4llle IIPUMEHUTh OOHY W3 3TUX (PYHKIMUN BO m3bexkaHue
HEOOHO3HAYHOCTH. Hampumep, pacCMOTpPUTE:

SELECT ARRAY([1, 21 || '"{3, 4%}'; —— HEeTHUIHU3HUPOBAHHAY CTpPOKa BOCIPHHHMAaeTCd XKaK MaCCHB
?column?

{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xaxk ¥ 3Ta
ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u 6ykBanbHeHE NULL
?column?
{1,2}
(1 row)
SELECT array_append (ARRAY[1, 2], NULL); —— 5TO MOTIIO HMMETbCY B BHIOY Ha CaMOM JIene

array_append

{1,2,NULL}

B moka3zaHHBIX IIppMepax aHaJIn3aTOp 3allpoCa BHUOUT ].[eJ'IO‘{I/ICJ'[eHHHﬁ MacCCuB C OJIHOﬁ CTOPOHEL
OoIrepaTopa KOHKaTeHallu U KOHCTAHTY HeonpenenéHHoro THIIa C JZ[pyFOfI. CormacHoO CBOUM IIpaBUJIaM
pa3penieHnsa THUIla KOHCTAHT, OH IIOJIarae€T, 4YTO OHa HMMeeT TOT XK€ THII, 4YTO U ;:[pyrofl OIlepaHg — B
HaHHQMCquaeHeHOqHCHeHHBﬂiMaCCHB.HOQTOMpreHHOHaFa€HﬁLHTOOHepaTOpKOHKaTeHaHHHBner
IIpencraBlisdeT ¢YHKHHK)array_cat,a.He array_append.ECHH 9TO pellleHre OKa3bkIBae€TCsA HEBEPHEBIM,
€r0 MOXKHO CKOPPEKTHUPOBATh, IIPHUBEeOsA KOHCTAHTY K THIIY 3JIEMEHTa MaCCHB4; OOHAKO MOZXKET OBITH
JIydie sSIBHO MCIIOJIb30BaTh PYHKIUIO array_append.

8.15.5. NMNouck 3HaYeHUn B MaccuBax

YToOH HAWTH 3HAYEHHE B MacCHBE, HEOOXOMMMO ITPOBEPUTHL BCE €ro 3JIEMEHTHI. DTO MOXKHO ChejlaTh
BPYYHYIO, €C/IH BHI 3HAaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] = 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OJZ[HaKO Cc OOJIBIIMM MaCCHUBAMH 3TOT METO CTaHOBUTCA YTOMUTEJIbHBIM, U K TOMY 2k€ OH He pa60TaeT,
KOorfla pasMep MacCuBa Hem3BeCTeH. ANbTepHATUBHBEIN MOOX0[ omrcaH B Pazmerne 9.23. [loka3aHHBINU
BHIIIIE 3aIIPOC MOKHO OBIJIO IeperucaTh Tak:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);
A Tak MOKHO HaliTH B TaOIHIle CTPOKH, B KOTOPHIX MAaCCHUBEI COflepaKaT TOIbKO 3HaYeHus, paBHble 10000:

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

KpOMe TOTO, Ojist 06pameHI/I5{ K 3JIEMEeHTaM MacCCHBa MOZKHO HCIIOJIb30BATh (1)yHKU;HIO
generate_subscripts. Hanpumep Tak:

SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts (pay_by_quarter, 1) AS s
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FROM sal_emp) AS foo
WHERE pay_by_quarter[s] = 10000;

dTa QpyHKIUS onucaHa B Tabnuile 9.62.

TakXe HCKaTh B MacCCUBe 3HA4YeHUS MOXKHO, WHCIIONIbB3yS OIIepaTop &&, KOTOPHIM IIPOBEPSET,
TIepeKphIBAaeTCS JIU JIEBHIM OIepaHp C npaBbIM. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

OTOT U Opyrue omnepaTopsl AjIsi paboTH C MaccuBaMu OnucaHHl B Pasmerne 9.18. OH MoxKeT OLITh YCKOPEH
C IIOMOIIBLIO ITOOXOOSINEero NHAeKca, KakK onucaHo B Paznerne 11.2.

Bbl TakKe MOXKETe MCKaThb onpenenéHHHe 3HA4YE€HUsA B MaCCHUBe, UCIIOJIb3yd (IJYHKI_II/II/I array_position
U array_positions. HepBaﬂ Q)YHKLII/IH BO3BpallaeT IIO3UIINIO ITEPBOT0 BXOXKIOEHNWA 3HAa4YEeHNA B MAaCCHUB,
da BTOpad — MaCCHUB TIO3UIINHI BCEX €TI0 BXOXKIEHUMN. HaHpHMep:

SELECT array_position (ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_positions

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

IToocka3ka

MaccuBel — 3TO HEe MHOXKECTBa; HEOOXOOMMOCTH ITOMCKa OIIPEmeéHHBIX 3JIEMEHTOB B MaCCHUBE
MOXKeT OBITb IIPU3HAKOM HEYOAYHO CKOHCTPYUPOBAHHON O6a3bl HaHHBIX. B0O3MOXKHO, BMECTO
MaCCHBa JIyd4Ille MCIIOIh30BaTh OTHEJIbHYIO TAaONIHIy, CTPOKK KOTOPOM OYOyT comepKaThb HaHHBIE
3JIEMEHTOB MacCCHBa. JTO MOXKET OBITh Jy4llle W [JIs IMOMCKa, ¥ Oas pPadoTel ¢ OOIbIIUM
KOJINYECTBOM 3JIEMEHTOB.

8.15.6. CMHTAKCUC BBOAMMbBIX U BbIBOOAMMbIX 3HAY€HUU MACCUBaA

BHelrHee TEeKCTOBOe TIpefCcTaBjieHWe 3HAa4YeHWs MacCuBa COCTOUT U3 3alUCU 3JIEMEHTOB,
UHTEPIIPETUPYEMBIX II0 MpaBuiiaM BBOMA/BRIBOMA [JIs THIIA 3JJIEMEHTA MaccuBa, M OQOpPMIIEHUS
CTPYKTypBl MaccuBa. OdopMiIeHHe COCTOUT u3 (UTYPHHIX CKOOOK ({ M }), OKPYKAIIIUX 3HAUYEHHEe
MacCCHBa, M 3HAKOB-pa3deNuTenel MeX[Oy ero 3jieMeHTaMHu. B KauecTBe 3HaKa-pasmeluTesis 0OLIYHO
HUCHIOJIB3yeTCsT 3amsATas (,), HO 3TO MOXKeT OBITh M OPYTrod CHUMBOJI; OH OIIpPedessieTcs IIapaMeTpoM
typdelim [jIg THUIIA 3JIeMEHTa MaccuBa. i CTaHOapTHBIX TUIIOB [OAHHBIX, CYILIECTBYIOIIUX B
ouctpubytuBe Postgres Pro, pa3genureneM siBIsieTcs 3ansiTas (, ), 3a UCKIIIOYEHUEM JIUIIb THUIIA box, B
KOTOPOM pa3fesiuTesib — TO4YKa C 3amATou (;). B MHOrOMEpPHOM MacCHBe y KaxKaol pa3MepHOCTHU (pPsm,
TIJIOCKOCTh, Ky0 U T. I.) eCTh CBOM YPOBEeHb (UTYPHBEIX CKOOOK, a COCEeITHNE 3HAUEHUs B QUTYPHBIX CKOOKax
Ha OMHOM YPOBHE [OIKHBI OTHENSITHCS Pa3deTuTEeIsIMU.

OyHKIMS BRIBOJA MacCCHBa 3aKJI0UaeT 3HAaYEeHHE 3JIeMeHTa B KaBBIYKHU, €CJIM 9TO IIyCTasi CTPOKa WJIU
OHO COJEPXKUT (PUTYPHBIE CKOOKH, 3HAKU-PA3AEIUTEIH, KAaBEIYKM, 00PaTHYIO KOCYIO YepTy, IPOo0eTbHBIHM
CUMBOJI WJIM 3TO TeKCT NULL. KaBriuku u obpaTHas Kocas 4epTa, BKJIIOYEHHBIE B TaKWe 3HA4YEHUS,
peoOpa3yTCs B CIIEIIIOCIeN0BaTeIbHOCTL C 0OPATHOM KOCOM 4epToi. [ YUCJIOBBIX TUIIOB HaHHBIX
MOXKHO PacCYMTHIBAaTh Ha TO, YTO 3HAUYEHMS HUKOrOa He OyOyT BBIBOOUTHCS B KaBHIUKAX, HO [JIS
TEKCTOBEIX TUIIOB CJIEAYET OBITh TOTOBBIM K TOMY, YTO BHIBOOMMOE 3HaYEHUE MaCCUBa MOXKET COflepkKaTh
KaBBIUKH.

ITo yMOnMYaHWIO HUXKHSIS T'PaHMUIIA BCEX pPa3MepPHOCTel MacCHBa paBHa OOHOMY. UTOOBI IpPEmCTaBUTH
MacCCHBBI C OPYTUMHU HUXKHUMH T'PAaHUIIAMHU, IIepel COmepPKUMBIM MaCCHBa MOXKHO yKa3aTh OHUAa30HE
uHOeKCcoB. Takoe odopmiieHre MaccuBa OyHeT comepzKaTh KBagpaTHBIE CKOOKH ([]) BOKPYTI HUXKHEH
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U BepxHeU TpaHUIl KaxXKIOoM pa3MepHOCTU C [ABOoeTodYHeM (:) MeXAy HUMH. 3a TaKUM YKa3aHUEM
pa3MepHOCTHU cjienyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1[-2]1[3] AS el, f1[1][-1]1[5] AS e2
FROM (SELECT '[1:1][-2:-1]1[3:5]1={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

Hpouenypa BEIBOOAd MaCCHBa BKJIIOYa€T B PE3YJIbTAaT ABHOE YKa3aHHue pa3MepHOCTefI, TOJIBKO €CJix
HUXKHAA 'PaHWIla B OOHOU MJIM HECKOIBKUX Pa3MEepPHOCTAX OTJIIMYaeTCsA OT 1.

Ecnmu B KauecTBe 3HAUEHHUSA 3JIeMEHTa 3amaéTcsd NULL (B 1i000M PerucTpe), 3TOT IJIeMEHT CUHTAeTCS
paBubiM HemocpencTBeHHO NULL. Ecnmu Xe OHO BKJIIOYWAeT KaBBIYKM HMJIM OOpPaTHYIO KOCYIO YepTy,
9JIEMEHTY HpHCBaWBaeTCs TeKcToBasi cTpoka «NULL». Kpome Toro, mist o6paTHOM COBMECTHMOCTH C
Bepcusamu PostgreSQL go 8.2, mapamMeTp KoHuUrypaiuu array nulls MoOKHO BEIKJTIOUUTE (IIPHCBOUB €MY
off), 4TOOBI CTPOKU NULL He BOCOPUHHMAJMCh KaK 3HayeHuss NULL.

Kak ObI;TO MOKa3aHO paHee, 3alMChIBasi 3HAYEeHHEe MaCCHBa, 000 ero 3JIeMeHT MOXKHO 3aKIIYHTh
B KaBBIYKH. OJTO HYJCHO HejlaTh, €ClIH Ipu pa30ope 3HaAUYEHHWs MaccuBa 0e3 KaBhIYEK BO3MOXKHA
HEeOOHO3HaYHOCTh. Hampumep, B KaBHIYKH HEOOXOOMMO 3aK/II0YaTh 3JIEMEHTHI, cofepKalnue GUrypHEe
CKOOKM, 3amATyI0 (MM pa3mesuTelb, ONpeneEHHBIN /s JaHHOIO THIIa), KaBbIYKH, 00PAaTHYIO KOCYIO
4yepTy, a Takxke OpoOelbHbIE CHUMBOJIBI B Hadaje WM KOHIe CTPOKH. I[IyCThle CTPOKHM M CTPOKH,
copepzKallye OOHO CI0BO NULL, TaKzKe HYXKHO 3aK/JII0YaThb B KaBBIYKU. YTOOBI BKIIOYUTH KAaBLIYKU HUJIA
00paTHYIO KOCYIO YepTy B 3Ha4YEHMeE, 3aKTI0YEHHOE B KaBLIYKY, 100aBhTE 0OPATHYIO KOCYIO YEPTY IIepen
TaKUM CUMBOJIOM. C OPYro¥M CTOPOHEI, YTOOR 000UTHCH 6€3 KaBhIYEK, TAKMM 3KPAaHMPOBAHUEM MOZKHO
3alllUTUTh BCE CUMBOJIHI B JAHHBIX, KOTOPBIE MOTYT OBITH BOCIPUHSTH KaK YaCTh CHHTAaKCHCa MaCCHBa.

Ilepen OTKpPHIBAIOIIEM M IIOCIE 3aKphIBaloOIIed CKOOKM MOXKHO HoOaBisTh MPOOETbHBIE CHUMBOIIHL.
IIpobGenbl TakKxKe MOTYT OKPYXKaTh KaxKOyI0 OTHOENbHYIO CTPOKY 3HaueHHus. Bo Bcex ciy4yasix Takue
npobenbHbIE CUMBOJIBEI UTHOPUPYIOTCsI. OOHAKO BCe MPOOEIbl B CTPOKAX, 3aKIIOUEHHBIX B KaBRIYKH, UITH
OKPY2KEHHEIE He TPOOeIbHEIMU CUMBOJIAMHU, HAITPOTUB, YUUTHIBAIOTCH.

IToocka3ka

3anucheiBaTh 3HAYEHUS MacCUBOB B KoMaHmax SQL dwacTo OniBaeT ymoOHee C ITOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompasmenm 4.2.12). B ARRAY OTHeNbHBIE 3HAUYEHUS 3JIEMEHTOB
3aIIMCHIBAIOTCS TaK e, KaK eciii Obl OHYM He OBIJIM YJIeHaMK MacCCHBA.

8.16. CocTaBHbIe TUMNbI

CocmaeHol mun TIpeAcTaBAsieT CTPYKTYPY TaOIUYHON CTPOKHU WJIH 3AlMCH; TI0 CYTH 3TO IPOCTO CIIUCOK
MMEH II0JIel ¥ COOTBETCTBYIOIINX TUIOB HaHHEIX. Postgres Pro mmo3BoisieT HCII0Ib30BAThL COCTABHEIE THUIILL
BO MHOI'OM TaK e, KaK U IIPOCThIe TUMLI. HampuMep, B onpeneieHuu TabIHuIbl MOXKHO O0BSIBUTEL CTOIOEI]
COCTABHOTO THIIA.

8.16.1. ObbsAB/IeHUe COCTaBHbIX TUMNOB

Huxe mpuBeOgeHH! OBa IPOCTHIX IPUMepa OIpPeIeIeHus COCTABHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (
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name text,
supplier_id integer,
price numeric

)i

CUHTAKCHUC O4YEHb IOX0XK Ha CREATE TABLE, 3a HCKJIIOYEHHWEM TOTO, YTO OH MOOIyCKaeT TOJIBKO
Ha3BaHUS TOJIEW M WX TUMH], KaKue-mub0o orpaHWYeHus (Takue Kak NOT NULL) B HACTOSIIEE BpeMs
He TIOAAEepKUBAIOTCS. 3aMeThTe, YTO KJIIOUEBOE CJIOBO AS 3[0eCh MMeEeT 3HaueHue; 6e3 Hero cucrema
OymeT cuMTaTh, YTO MOOPA3yMeBaeTCs APYTO¥ THIl KOMAHOHR CREATE TYPE, M BBEIOACT HEOXHUMAHHYIO
CUHTAKCUYECKYIO OIINOKY.

Onpeuem/IB TaKHe€ THUIIbI, MBI MO2K€EM HCIIOJIb30BaTh UX B Ta6nnuax:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

unu QyHKIUAX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcesakun pa3, Koraoa co3maéTcs Tabnuila, BMECTe C HeMl aBTOMaTUYECKHU CO3[AaéTCsI COCTAaBHOM TUII. ITOT
THUII IIPenCTaBJIA€T TUII CTPOKH TaOMIUIL, U €ro UMEHEM CTAHOBUTCS UMS TaOJIMIILL. HaHpHMep, Ipu
BBIIIOJTHEHHMHW KOMaH/HI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KadvecTBe I00o4yHOro 3ddekTa OymeT co3maH COCTAaBHOM THUII inventory_item, B TOYHOCTH
COOTBETCTBYIOIIHUY TOMY, YTO ORI ITOKa3aH BHIIIE, M HCIIOIb30BaTh €r0 MOXKHO Tak ke. OgHaKo 3aMeThTe,
YTO B TEKYIIEH peannu3allii eCTh OOUH HeJOCTATOK: TaK KaK C COCTAaBHEIM TUIIOM HEe MOTYT OLITh CBSI3aHEI
OTrpaHUYEHUsI, TO OIMHCAHHLIE B ONpPeOeNieHnH TAaOIHUIIEl OTPAHUUYEHUS He NPUMEHAMCs K 3HaUeHUIM
COCTaBHOTO TuTa BHEe Tabmuubl. (UToOR 000UTH 3TOT HEOOCTATOK, CO3HalTe JOMEH MOBEPX COCTABHOTO
THIIa ¥ 00OaBbTE XKeJaeMble OrPaHUYeHUS B BHUIe OrpaHUYeHUI CHECK OJIs HaHHOTO JOoMeHa.)

16.2. KOHCTpyMpoBaHUe COCTaBHbIX 3HAYEHUM

YToOHI 3amucaTh 3HaYeHHUe COCTAaBHOTO THUIIA B BUJIe TEKCTOBOM KOHCTAHTEI, €T0 OIS HYZKHO 3aKJIIOYUTh
B KPYTJIbIE CKOOKHU Pa3neiinTb UuX 3allATBEIMUA. 3HaueHHe JTI000T0 MOJIT MOXKHO 3aKJIIOYUTH B KaBBbI4YKH,
d €CJIK OHO COOEP2XKUT 3allsAThIe NN CKO6KI/I, 9TO OeJiaThb 00s13aTeJIbHO. (Honpo6Hee 00 3TOM TOBOPHUTCHA
Huxe.) Takum o6pa30M, B O6H.IeM BHU€ KOHCTAaHTA COCTABHOI'O THIIA 3aAallMCHIBAETCHA TakK:

'( Bmavewwmwel , 3BHavewwelZ , ... )'
Hanpuwmep, 3Ta 3a0uUCh:
'("fuzzy dice",42,1.99)"

OyaeT mDOmyCTUMOM OJISE OTIMCAHHOTO BEHIINIE THUIA inventory_item. YToOw nmpucBouts NULL omHOMY U3
TIoJiel, B COOTBETCTBYIOIIIEM MECTe B CIIMCKE HY?KHO OCTaBUTH IIycToe MecTo. HanmpumMep, sTa KOHCTaHTa
3apmaéT 3Hauenue NULL gmst TpeThbero momis:

'("fuzzy dice",42,)"

Ecnu ke BMecTo NULL TpebGyeTcst BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3alMCaTh Mapy KaBHYEK:
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] ("",42,) ]

3mech B IEPBOM II0JIe OKaxKeTCs ITycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTBE MAaCCHBOB Ha CaMOM [iejie MPEACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTaHT, onmcaHHbIX B [logpa3merne 4.1.2.7. KoHcTaHTa M3HaA4YalbHO BOCIIPHHUMAETCS KaK CTPOKa
¥ IepemaéTcs mpollegype IpeoOpa3oBaHUSA COCTABHOTO Tuma. [IpM 3TOM MOXKEeT IOTPeGOBaThCSA STBHO
yKa3aTh THI, K KOTOPOMY OymeT mpuBefeHa KOHCTAHTa.)

3HauYeHNS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YS CHUHTAKCHC BbEIPDAXKEHHA ROW. B
OOJILIITMHCTBRE CJIy4aeB 3TO 3HAYUTEJIbHO IIPOoIIe, YeM 3allMChIBATh 3Ha4YEeHUA B CTPOKE, TaK KakK IIPHU 3TOM
He HYy2KHO 0eCIIOKOUTLCS O BIIOKEHHOCTH KaBBEIUeK. MEI YXKe O6Cy}K,E[aJ'II/I 9TOT MEeTOo[ paHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KnioueBoe cnoBo ROW Ha camoM fiesie MOXKeT ObITh Heo0s13aTeJIbHBIM, €CJIU B BEIPaXKEHUY OIIPeNesIsIoTCS
HECKOJIBKO TI0JIEH, TaK YTO 3Ty 3AMMUCh MOKHO YIIPOCTUTH AO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHUC BhIpaXKeHus ROW 6oee mogpoOHO paccMmaTpuBaeTcs B [logpasmerne 4.2.13.

8.16.3. OOpaweHue K COCTaBHbIM TUNAM

Yto6BI 06PaTUTHCS K IIOI0 CTOJIOIIa COCTABHOTO TUIIA, ITOCJIE UMEHU CTOJI0Ia HyKHO JH0OaBUTH TOYKY
U uUM4d I0Jisd, Iomo6HO TOMY, KaK yKal3blBaeTcsd CToJbel mocjie uMeHHu Tabnuuwl. Ha camoM mene, aTu
oOpallleHusT HEOTIMYUMEI, TaK YTO 4acTO ObIBaeT HeoOXOOUMO MCIIOIb30BaTh CKOOKM, UTOOB KOMaHaa
Onlma pa3oOpaHa IIpaBUJIbHO. HampuMmep, MOXKHO IIONBITATHCS BHIOpATh IIOJNIE CTONOIla M3 TECTOBOM
TaOIUIEI on_hand TaKUM 00pPa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He OymeT paboTaTh, TaK KaK COryiacHO mmpasuiiaM SQL uMs item 3eCh BOCIIPUHUMAETCS KaK UMSI
TabnuIlkl, a He cToJb11a B Tabnuile on_hand. IT09TOMYy 9TOT 3alpoC HYKHO IIepenucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
60 yKa3aTh TakKXke U UM TabIuIbl (HaopuMep, B 3alIpoCe C MHOTUMH TaOIHUIlaMi), IIPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OymeT ITPaBUILHO MHTEPIIPETUPOBAH KaK CCHIJIKA Ha CTON0eIl item, U3
KOTOPOTO BHIOMpPaETCs moJie.

IIpu BBIOOPKE IIOJIA M3 3HAYEHWS COCTABHOTO THUIMA TaKXKe BO3MOXKHBEI IOJOOHBIE CHHTAKCHUYECKHE
Ka3ycel. Hampumep, 4TOOH BHIOpPATh OOHO II0Jie M3 pel3yibTaTa (YHKIWM, BO3BPAIIAOIIEN COCTAaBHOE
3Ha4YeHue, NoTpebyeTcsT HAamucaTh YTO-TO IOTO0OHOE:

SELECT (my_func(...)).field FROM ...

be3 momonmHUTENbHBIX CKOOOK B 3TOM 3ampoce HpOHSOfIJIéT CUHTaKCHUYecKas omrnoKa.

CnenuanbHoe UMSA IO * O3HadYaeT «BCe IMOdS»; IoapoOHee 00 3TOM paccKal3blBaeTcsd B
IMogpazpmene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxe IIpUBEOEHEI IIPMMEPEI IIPAaBUJIBHBIX KOMaAH[I moOaBJIeHHUsT W M3MEHEeHHs 3HAaYeHHH COCTaBHBIX
CTONOIIOB. HepBBIe KOMaHIOBI UTINIIOCTPUPYIOT moOaBlieHUEe WU U3MEHEHUEe BCEeTo CTonbIa:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;
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B mepBoM mpuMepe OmyIlleHO KIIOYEBOE CI0BO ROW, a BO BTOPOM OHO €CThb; IIPHUCYTCTBOBAThH WJIA
OTCYTCTBOBATh OHO MOKET B 000X CIIydasiX.

MzEI MO2KeM U3MEHHUTHh TaK¥XKe OTOeJIbHOE I10JIe COCTAaBHOT O CTOJ'I6IJ;8.:
UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, UTO IIPU 3TOM He HY>KHO (M Ha caMOM [eJie flaXke Helb3sT) 3aK/I049aTh B CKOOKHU UMs CTOJOIIa,
crepyrollee cpa3y 3a MPeaIoKeHneM SET, HO B CChIJIKE Ha TOT XKe CTOJIOel] B BEIPaXKeHWH, HaXOOSIeMCST
110 IIPaBYI0 CTOPOHY 3HaKa PaBEHCTBA, CKOOKHU 00s13aTe IbHHI.

W MBI TaKKe MOXKEM yYKa3aTh II0JId B Ka4eCTBe IIeJIM KOMaHObl INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mpu 3TOM MBI He YKaxkeM 3HaYeHus OJIsI BCeX I10Jied cTonb11a, OCTaBIIMECS IT0JIsI OYOYT 3alOTHEHEI
3HaueHusmu NULL.

8.16.5. Mcnonb3oBaHue COCTaBHbIX TUMOB B 3anpocax

C cocCcTaBHBLIMU THUIIAMHU B 3allpoCaX CBsA3aHEI 0COOEIE IIpaBHJla CHMHTAKCHCa U IIOBEOEHUE. T IIpaBHJia
06pa3y10T II0JIE3HbI€ KOHCTPYKIIXMHU, HO OHU MOT'YT OBITH HEOYEBUOHEIMU, €CJTH HE IIOHUMAaTh CTOSsIIIYIO 3a
HUMHU JIOTHUKY.

B Postgres Pro cchiika Ha uMsi TaOmUIBl (MM €€ TICEBOOHMM) B 3aIlPOCE II0 CYTHU SIBJISIETCS CCBHLIKOM
Ha COCTaBHOE 3HAa4YeHUe TeKYyllel CTPOKU B 3ToM Tabnuile. Hanpumep, umMes Tabnuny inventory_item,
TMOKa3aHHYIO BHIIIIE, MBI MOXKEM HallUCaTh:

SELECT ¢ FROM inventory_item cj;

ITOT 3aIpoc BEIIAET OOUH CTOJIOEI] C COCTAaBHLIM 3HAYEHUEM, M €T0 PEe3yIIbTaT MOXKET ObITh TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3amMeTbTe, OMHAKO, YTO IIPOCTHIE KIMEHA COIIOCTABJISIOTCS CHavajla C UMeHaMHU CTOJIOIOB, ¥ TOJIBKO II0TOM
C UMeHaMu TabJuI], TaK YTO TAKOU Pe3yJIbTaT IOJIy4aeTCs TOJIBKO IIOTOMY, YTO B Tabuilax 3ampoca He
0Kas3aJIoCh CToJIOlla C UMEHEM c.

OﬁHqHyK)SaHHCL IIOJIHOTO MMEHUu CTOHGHa BUOA mMd_TabaHIE . MMd_CcTon61a MOXKHO IIOHHMMATh KakK
IpuUMeHeHHe BHIOOpPa IT0JII K COCTAaBHOMY 3HAYEHWIO TeKyIned cTpoku Tabmwuiel. (M3 coobOpazkeHui
9 dHeKTUBHOCTH Ha caMOM [eJjie 3TO peajii30BaHo II0-IPYroMy.)

Korma mMul mumnieMm
SELECT c.* FROM inventory_item cj;

TO, COTJIaCHO cTaHmapTy SQL, MBI [OIKHBI ITIOYYUTH COAePKUMOe TabIUIThl, pa3BEPHYTOE B OTHEIbHEIE
CTOJIOIIBI:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 | 1.99
(1 row)

KdK C 3aIrtpoCcoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsIeT TakKoe Pa3BEPTHIBAHUE s JTIOOLIX BHIPAXKEHHM C COCTABHBIMU 3HAYEHUSIMHU,
XOTST KaK TTOKa3aHO BHIIEe, He0OXOOUMO 3aKJTIOUYUTh B CKOOKM 3HaYeHHE, K KOTOPOMY TPUMEHSIETCS . *,
€CJI TONBKO 3TO HEe mpocToe mMs Tabmuikl. Hampumep, eciu myfunc () — (QyHKUIMs, BO3BpaIlaoIas
COCTaBHOM THII CO CTONOIIAMHU a, b ¥ ¢, TO 9TH OBa 3alIpoca BEIOAOyT OOWHAKOBLIM pPe3ybTaT:
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SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

IToocka3ka

Postgres Pro ocymecTBiasieT pa3BEPTHIBAHUE CTOJIOLOB (haKTUUECKU TEPEBOAS MEPBYIO GopMy BO
BTOPYI0. TakuM 06pa3oM, B fAaHHOM IIpuUMepe myfunc () OyAeT BBI3BIBATHCS TPU pa3la O KaKaou
CTPOKH ¥ C OOHUM, M C OPYyTUM cHUHTaKcucoM. Eciu 3T0 moporocrosimas GyHKIUS, U BB XOTUTE
n30exkaThb JIUITHUX BEI30BOB, MOXKHO MCIIOJIH30BaTh TAKOU 3aIPOC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

PasmemeHne BEI30Ba PYHKIIUU B 3JIeMEHTe FROM LATERAL rapaHTHUPYET, YTO OHa OyeT BEI3BIBAThCS
O/ CTPOKU He Ooylee ogHOro pa3a. KOHCTpyKLIMSA m.* Tak XkKe pa3BopaduWBaeTcs B m.a, m.b,
m.c, HO Telleph 3TU IIepeMeHHBIe IIPOCTO CCHLIAIOTCS Ha BBIXOOHBIE 3HaueHUS FROM. (KimoueBoe
CJIOBO LATERAL 3[€Ch SIBIIE€TCSI Heo0s3aTeJIbHBIM, HO MBI 0OaBUIIM €T0, YTOOH IOAYEPKHYTh, YTO
byHKITUA TOTydaeT x U3 some_table.)

3amnuck cocrasHoe_sHauenHe.* IIPUBOAUT K TAaKOMY Pa3BEPTHIBAHMUIO CTOJIOIIOB, KOTAa OHa GUTYPUPYET
Ha BEpPXHEM YPOBHE BLIXOJHOTO CIMCKa SELECT, B CIIMCKe RETURNING KOMaHA INSERT/UPDATE/DELETE, B
npennoxenuu VALUES WJIM B KOHCTPYKTOPE CTPOKHU. BO BCcex OpPyrux KOHTEKCTaxX (BKIIIOYAs BIOKEHHBIE
B OOHY M3 3TUX KOHCTPYKIMI), moOaBJeHUE .* K COCTAaBHOMY 3HAYEHHWIO HE MEHSET 3TO 3Ha4deHWHe,
TaK KakK 3TO BOCHPUHUMAETCS KaK «BCE CTOJIOIBI» M II0O3TOMY BEIIAETCS TO K€ COCTAaBHOE 3HAYEHUeE.
Hampuwmep, ecnu QyHKIIMS somefunc () OIPUHUMAaET B KayeCTBe apryMeHTa COCTaBHOe 3Ha4YeHUe, 3TU
3anpoCH PaBHOCUJILHEL:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B o6oux cnydasx TeKyIlas CTpoKa TabGJUIH inventory_item mepegaéTcss GyHKIMYU KaK OOQUH apTyMEHT
C COCTaBHBIM 3Ha4YeHMeM. M XOTS OOMOJHEHUE .* B 3TUX CJIydasiX He UrPaeT POJIM, UCHOIb30BaTh €T0
CYHTAETCS XOPOLINM CTHJIEM, TaK KakK 3TO SCHO YKa3bIBaeT Ha HMCIIOJIb30BaHWE COCTABHOTO 3HAa4YeHUs. B
YaCTHOCTHY aHAINW3aTOP 3alpoca BOCIPUMET c B 3alUCH c . * KaK CCHIJIKY Ha UMSI UJIX IICEBOOHUM TaOTHITH,
a He M4 cTosbIla, 4To 130aBiseT OT HEOOHO3HAYHOCTY; TOrga Kak 0e3 .* HesCHO, O3HaydaeT JIU c UM
TaGIUIIEI UJTH UM CTOJIONA, M Ha CaMOM [eJie IPU HaJInduHu CTOJI01Ia ¢ mMeHeM c OyaeT BEIOpaHo BTOPoe
MIPOYTEHHUE.

9Ty KOHIEIIHIO IeMOHCTPUPYET U CIEeAYIOIIHUY IIPUMED, BCE 3alIPOCH B KOTOPOM [eHCTBYIOT OHUHAKOBO:

SELECT * FROM inventory_item c ORDER BY c;
SELECT * FROM inventory_item c¢ ORDER BY c.*;
SELECT * FROM inventory_item c ORDER BY ROW(c.¥*);

Bce atu mpepnnoxeHuss ORDER BY oOpaliaimTcs K COCTaBHOMY 3HA4YEHWIO CTPOKHU, BCJIENCTBUE UETO
CTPOKM COPTUPYIOTCS IIO IIpaBujaM, onucaHHLIM B [logpasmene 9.23.6. OgHAKO eClIU B inventory_item
COEPKUTCS CTONOEeIl ¢ UMEeHeM c, MEepBHIM 3amnpoc OymeT OTIUYaTbCs OT IOPYTHUX, TaK KakK B HEM
BBITIOJTHUTCS COPTHUPOBKA TOJILKO IO JHaHHOMY cTonOuy. C IoKa3aHHBIMU BHIIIIE UMEeHaMHU CTOJIOIIOB
IpensIAyIIUM 3apocaM TakKKe PaBHO3HAYHEI CIIEOyIoIIue:

SELECT * FROM inventory_item c ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item c ORDER BY (c.name, c.supplier_id, c.price);

(B mocnneguem ClIy4dae HCIIOJIb3YETCA KOHCTPYKTODP CTPOKH, B KOTOPOM OITYIIIE€HO KJIII09Y€BO€ CIIOBO ROW.)

prraﬂ 0COOEHHOCTbD CHHTAKCHCa, CBA3aHHad C COCTaBHBIMU 3HaA4YeHUAMHM, COCTOUT B TOM, YTO MBI
MOZKEeM HNCIIOJIB30BaATh d)yHKU,UOHa/ley}O 3dnucCov OJist U3BJI€eYEeHUd I10JI4 COCTABHOI'O SHAYEHUA. 39TO JIeTKO
MOZKHO OOBSICHUTH TEeM, YTO 3allUCHU rnose (rabuuiga) U rabnuiga.none B3aUMO3aMeEHSIEeMEl. HaHpHMep,
clienymwiie 3alipoCkl PaBHO3HAYHHI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;
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Bonee Toro, ecnu Y HaC eCTb Q)YHKHI/IFI, IIPUHUMAOIIasd OOWH apPryMeHT COCTABHOI'O THIIAQ, MBI MOZXKEM
BLI3BAThH €€ B 100601 3anucu. Bce atu 3allIPOCEI PABHOCHIIBHEIL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

OTa pPaBHO3HAYHOCTHL 3allMCH C IIOJieM H (YHKIMOHAJILHOM 3alKMCH II03BOJISIET MCIOJIb30BaTh C
COCTAaBHLIMH THUIIAMM (QYHKIIMH, Peau3yIollue <«BLHIYHCISeMEBIe MOoJa». [IpH 3TOM HNPUIIOKEHHUIO,
KCIOJIB3YIOIIEMY IIOCJIeTHUN U3 IPEeObIOyIIUX 3allPOCOB, He HYKHO 3HATh, YTO (PAKTUYECKH somefunc —
He HACTOSIIIUN CTOoJIOel] TaOIHIILI.

IToocka3ka

YuuTHIBasg Takoe noBefeHue, OyaeT Hepa3yMHO daBaTh GYHKIMU, TPUHUMAIOIIEN! OOUH apryMeHT
COCTaBHOT'O THIIQ, TO K€ MM, YTO M OOHOMY K3 IIOJIE¥ HAaHHOTO COCTABHOTO THIla. B ciydae
HEOHO3HAYHOCTH ITPOYTEHHE MMEHM II0Jii OymeT BHIOPAHO IIPU MCIOJIF30BAaHMM CHHTAKCHCA
o0palleHus K IIOJII0, a ITPOYTEeHHEe MMeHM (YHKIUU — €CIHU HCIIONb3yeTCsS CHUHTAKCHUC BBHI30Ba
dbyukimuu. Oguako B PostgreSQL mo 11 Bepcuu Bcerpa BEIOUPAJIOCh IPOYTEHNE UMEHU II0JIsI, €CIIN
TOJIBKO CUHTAKCHC BEI30Ba HE IOATAJIKMBAJI K ITPOUYTEHUIO MMEeHU QYHKINHU. YTOOB MPUHYOIUTETEHO
BHIOpaTh IMPOYTEHNE MMEHM (PyHKIUHU, B IPEOBIAYIIUX BEPCHUSIX HAMO OBIJIO OONOJIHUTH 3TO UMS
CXeMOM, TO eCTb HAlIUCAThb cxeMa.pyHKHT (COCTaBHOE _3HaueHHE) .

8.16.6. CMUHTAKCUC BBOAUMbIX U BbIBOOAUMMbIX 3HAYE€HUU COCTABHOIo
TMNAa

BHelrHee TEKCTOBOe TMIpeACTaBlIeHME COCTAaBHOTO 3HAYEHUS COCTOUT M3 3alHuCU 3JIeMEHTOB,
UHTEPIIPETUPYEMEIX II0 IIPpaBHUIaM BBOIA/BLIBOMAA [JISI COOTBETCTBYIOIIMX TUIIOB ITOJIEH, M O0POPMIIEHUS
CTPYKTYpPHBI cocTaBHOro tuma. OdopmiieHHe COCTOUT M3 KPYIJIBIX CKOOOK (( M )) OKPYKalOIIUX BCE
3HauYeHUe, U 3aIATHX (,) MEXKIOy ero sajgeMeHTaMu. [IpobenbHbIe CUMBOJIBEI BHE CKOOOK UTHOPUPYIOTCH,
HO BHYTPHM OHH CYHTAIOTCSA YaCTbIO COOTBETCTBYIOIIIErOo 3JIEMEHTAa M MOI'yT YYHUTBEIBATBCA HWIIA HeEe
YYUTBEIBATHCA B 3aBUCHUMOCTH OT IIPABUIJI Hp@OGp&SOBaHI/IH BBOOWUMEBIX JAHHBIX OJIS1 TUIIAQ 9TOTI'O 3JIEMEHTA.
Hanpuwmep, B 3anucu:

" 42!

npobensl OyOyT UTHOPUPOBATBLCS, €CJIM COOTBETCTBYIOIIEE IIOJIe MMEET LIEeJOYUCIIEHHBIM THUII, HO He
TEeKCTOBBIH.

Kaxk ObI7IO0 IOKa3aHO paHee, 3allChIBasi COCTaBHOE 3HaudeHUe, JII000U ero 3jIeMeHT MOXKHO 3aK/II0YUTh
B KaBBIYKM. OTO HYMCHO QOejlaTh, eCIu Ipu pa3bope 3TOro 3HaueHMs 0Oe3 KaBBIYEeK BO3MOXKHA
HeOOHO3Ha4YHOCTh. Hampumep, B KaBEIYKU HYKHO 3aKJII0YaTh 9JIEMEHTHI, cogepKaliie CKOOKY, KaBBIYKY,
3angaTyio MM 0O0paTHYI0 KOCYIO 4epTy. YTOOH BKIIIOYUTH B II0JIe COCTAaBHOTO 3HAUEHUS, 3aKJIIOUEHHOE
B KaBBIYKM, TaKMe CUMBOJIB], KaK KaBBIYKM UM OoOpaTHas Kocasd depTa, lleped HUMU HYKHO m0oOaBUTH
oOpaTHyio Kocyio uepty. (Kpome Toro, mpomy6nupoBaHHbBIE KaBEIUKY B 3HAYEHUHU IO, 3aKII0UEHHOTO B
KaBBIYKY, BOCIPUHUMAIOTCS KaK OOUHapHEe, Togo6Ho anocTtpodam B cTpokax SQL.) C opyroii CTOPOHHI,
MOZKHO 000U THCH 6€3 KaBhIY€eK, 3allIUTUB BCE CUMBOJILI B MaHHBIX, KOTOPEIE MOTYT OBITH BOCIIPUHSATHL KaK
YacTh CUHTAKCHCa COCTABHOTO 3HAYEHUS, C IIOMOIILIO CIIEUTIOCTIENOBATEIbHOCTEH.

3uauenue NULL B 3ToM 3amucu IIPeACTaBiIsSeTCS IYCTHIM MeCTOM (KOrfJa MeXOy 3alsaThbIMU WU
CK0OKaMU HEeT HUKAKUX CUMBOJIOB). YTOOH BBECTU MMEHHO ITYCTYIO CTPOKY, a He NULL, Hy>KHO HanucaTh

OYHKIIMS BBEIBOIA COCTABHOTO 3HAYEHHUS 3aK/l0YaeT 3HAYeHWs TIOojell B KaBLIYKH, €CHIH OHHU
MIPEICTaBIISAIOT COO0M MyCThIE CTPOKH, THO0 cogepxKaT CKOOKH, 3amsAThie, KaBhIYKY WX 00PaTHYIO KOCYIO
4yepTy, Tub0 COCTOAT U3 OOHUX MPo6esoB. (B mocnemHeM ciydae MOXKHO 0O0UTHCH 0€3 KaBhIYEK, HO OHU
moGaBNIAIOTCS [y yogobounTaeMocTu.) KaBeiuku 1 oOpaTHasd Kocas 4YepTa, 3aKIIUYEHHbIE B 3HAUEHUA
Toned, Ipu BEIBOMIE MyOIHUPYIOTCH.
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IIpumeuanue

I[NlomuuTEe, yTO HammcaHHasg SQL-koMaHAa NpeXae BCEro HMHTEPIPETHUPYETCS KaK TeKCTOBas
CTPOKa, a 3aTeM KakK COCTaBHOe 3HaueHUe. BciaencTBue 3TOrO YMCIO CUMBOJIOB 00paTHOM KOCOMU
YepTH YOBaUBaeTCs (eCIIU MUCIIOIb3YIOTCS CIIEIocieqoBaTeIbHOCT). Hanpumep, 4ToOB BBECTH B
[10JIe COCTAaBHOT'O CTO/I0IIAa 3HAaYEeHMEe TUIIA text C 0OPATHOM KOCOM YepTo#l U KaBhIYKaMM, KOMaHy
HYKHO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")");

Cuauana 06paboTYHK CIIeIoCcIeNoBaTeIbHOCTEH yIansieT OOUH YPOBeHb 00paTHOM KOCOM YePTHI,
TaK 4YTO aHA/IM3aTOp COCTAaBHOTO 3HAYEHW IIOJIydaeT Ha Bxom ("\"\\"). B cBowo ouepenp, OH
TepenaéT 3Ty CTPOKY IIPOIlenype BBOa 3HAYEHUS TUIIA text, ITle OHa Ipeobpa3yiorcs B "\. (Eciu
OBl MBI paboTasiv C TUIIOM HAHHEBIX, TPOlleiypa BBOOA KOTOPOTO TaKKe NHTEPIIPETUPYyeT 00paTHYIO
KOCYIO 4epTy 0coOsIM 00pa3oM, HampuMep bytea, HaM MOTJI0 OBl TOHATOOUTHCS yKe BOCEMb TaKUX
CHUMBOJIOB, YTOOBI COXPAaHUTL 3TOT CUMBOJI B II0JIE COCTAaBHOI'O 3HaYeHus.) Bo n3bexkaHue Takoro
oyOIMpPOBaHUS CIIEIICMMBOJIOB CTPOKM MOKHO 3aKIo4uaTh B momsapsl (cMm. [Togpa3men 4.1.2.4).

ITogcka3ka

3amuchiBaTh COCTaBHBIE 3HAYeHHWs B KoMaHmax SQL uyacTo OviBaeT ymoOHee C IIOMOIIBIO
KOHCTPYKTOpPa ROW. B ROW oTHesibHBEIE 3HAUEHUS 9JI€eMEHTOB 3alHUCHIBAIOTCS TaK XK€, KaK eCliu Obl
OHHU He OBITH YJIeHaMK COCTAaBHOT'O BEIPAXKEHHUSI.

8.17. Anana3oHHbIEe TUMbI

HI/IaHa3OHHbIe TUIIBI IIPEOCTaBJIAIOT IOTHUAIIAa30HEBI 3HaYeHuM HEKOTOpPOro THuIlla OaHHEBEIX (OH TaKXe
Ha3bIBAeTCSI NOOMuUNom )II/IaHa3OHa). HaHpHMep, OUAIla30H TUIIA timestamp MOZXKET IIPpeaCTaBIIATh
BpeMeHHofI HWHTEPBAJI, KOrOa 3ape3€epPBHUPOBAH 3adll 3ace]1aHHfI. B OAaHHOM CJIy4Ya€e THUIIOM OAaHHBIX 6y;:[eT
tsrange (COKpaH.IeHI/Ie oT <<timestamp range»), a IIOOTUIIOM — timestamp. ITogTun pomxkeH OBLITH
IIOJTHOCTBIO YIIOPAOOYKMBAE€MBIM, YTOOBI MOZKHO OBIJIO OOJHO3HAYHO OIIPEeOeJInTh, '€ HaXOOUTCsA 3Ha4YeHHue
II0 OTHOIIEHUIO K OJUAlla30HY: BHYTPH, 0O UJIX IIOCJI€ HET'O.

[Iuama30HHbIE TUOH MOJIE3HBl TEM, YTO ITO3BOJISIOT IPEACTABUTH MHOXKECTBO BO3MOXKHBIX 3HAYEHUM B
OOHOM CTPYKType MaHHBIX U YETKO BLHIPA3UTDh TaKWe IIOHSITHUS, KakK IlepecevueHne quana30HoB. Haubomnee
OYEBUOHBINM BapHaHT UX MCIIOIb30BAaHUS — IPUMEHSTDH OHAIla30HBI JaThl ¥ BPEeMEHU OJISI COCTaBJIEHUS
pacIucaHus, HO TaKKe ITOJIe3HBIMU MOTYT OKa3aThCs AUana30HH [IeH, HHTePBaIbl U3MEePEeHUH U T. 1.

8.17.1. BcTpoeHHble aMana3oHHblIe TUNbI

Postgres Pro nmeer cnenymoliiyie BCTPOEHHBIE [fHaa30HHbIE TUIIHL:

int4range — OUAIIA30H IIOOTUIIA integer

int8range — OUWAIIA30H IIOATUIIA bigint

numrange — OUAIIA30H IIOOTHUIIA numeric

tsrange — OUWAIIA30H IIOATHUIIA timestamp without time zone
tstzrange — OHAIlIa30H IIOATUIIA timestamp with time zone

daterange — OHAIIAa30H IIOATUIIA date

IToMuMoO 3TOTO, BEI MOXKETE ONPENesiiTh COOCTBEHHEIE TUIIHL; ToOpoOHee 3To onucano B CREATE TYPE.

8.17.2. NMpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
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(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxneHue
SELECT intd4range (10, 20) @> 3;

—— IlepexkpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHUe BEepxXHEH TI'pPaHUIbl
SELECT upper (int8range (15, 25));

—— BbIUHCIIEHHE [epecedYeHud
SELECT intd4range (10, 20) * intdrange (15, 25);

—— dBndeTcd M OUANA30H [IYCTHIM?
SELECT isempty (numrange (1, 5));

IToymHBIM CIMCOK OIIepPaTOpPOB M (QYHKIMH, NMpeaHa3HAYEeHHBIX OJIS OUalla30HHBIX TUIIOB, MPUBEIEH B
Taonuie 9.53 u Tabnume 9.54.

8.17.3. BKnao4YyeHue U UCKJIlIo4YeHUue rpaHuml

JIro601 HeHYCTOﬁ OUualla30H UMeEeeT OB€ I'PAHUILIbI, BEPXHIOIO 1 HUXKHIOIO, ¥ BKIIIOYAET BC€ TOYKHU MEXKIOY
3TUMM 3HaYeHUSIMU. B Hero Takzke MOXKET BXOOUTL TOYKA, JiexKallas Ha I'PaHUIlE, €CIIM OHuAlla30H
BKJIIIOYAET 3Ty I'DAHULY. U HaOGOpOT, €CJIN OUAlla30H Heé BKJII0YaeT I'PaHully, CHUTAETCHd, YTO TOYKa,
jlexalnas Ha 9TOU I'paHuUlie, B HEero He BXOOUT.

B TekCcTOBO# 3amMCH [Ouamnas3oHa BKIIIOYEHHEe HMXKHEeH TI'PaHuIlbl 0003HAYaeTCs CHMBOJIOM «[», a
HCKIIOYEHNEeM — CHMBOJIOM « (». IS BepxHed TI'paHMIIEl BKIIIOUYeHHe 0003HAYaeTCs aHaJIOTHYHO,
CHUMBOJIOM «]», a HCKJTIOUeHHe — CUMBOJIOM «) ». (ITompo6GHee 3To omucaHo B [Tompasmerne 8.17.5.)

,HJ'IH IIPOBEPKH, BKIIIOYAETCSA JIM HUXKHAA WUIJIN BEPXHAA I'PaHUIla B JHAIla30H, IIPeJHa3Ha4Y€HEbL (I)YHKHI/II/I
lower_inc B upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKoOHe4YHblIe) aMana3oHbl

HuxxHIOI0 rpaHully guamna3oHa MOXKHO OIYCTUTh M ONPefesiuTh TEM CaMbIM AUalla3OoH, BKJIIOYAIOIUN
BCe 3HAUYEHUs, JIeXKallue HWKEe BEpPXHEW TpaHuIlkl, Hampumep: (,3]. [TomoOGHBIM oOpa3oMm, ecnu
He OINpefeNuTh BEPXHIOI0 TPAHUIy, B [OMATa30H BOUMOYT BCE 3HAYEHWSs, JIEXKAIWE BHIIIE HUXKHEH
rpaHuIel. Ecu JKe OmylleHa M HUXKHSS, W BEPXHSS TPAHUIB, TAaKOW AWamal30oH OymeT BKIIOYATh
BCe BO3MOXHBIE 3HAYEHUS CBOETO IMOATHUNA. YKa3aHWe OTCYTCTBYIOIIEH TPAHUILI KaK BKITIOYAEeMOU B
OUala30H aBTOMATHYECKH IpeoOpa3yeTcs B HCKIIIOYalolllee; Hampumep, [, ] mpeobpasyeTrcs B (, ).
MO2KHO BOCIIPHHHUMATh OTCYTCTBYIOIIME 3HAYEHHs KaK IUTIOC/MUHYC OECKOHEYHOCTb, HO BCE XKe 3TO
ocoOble 3HAYEHWs [AMANa30HHOTO TUIMA, KOTOPHIE OXBATHIBAIOT M BO3MOXKHBLIE AJIS IMOATUIA 3HAYEHUS
TLTIOC/MHUHYC O€CKOHEUHOCTb.

HHH IIOOTUIIOB, B KOTOPHIX €CTh IIOHATHE <<6€CKOHe‘-IHOCTb>>, infinity MO2KeT HCIIOJIb30BATHCA B
Ka4deCTBe sABHOI'O SHAa4Y€HUA I'DAHUIIBL. HpI/I 3TOM, HallpuMep, B Aualla30H [today, infinity) C HOOTUIIOM
timestamp HEe 6YJIGT BXOOUTH CIIeIUAJIbHOE 3HQUeHue infinity JAQHHOTO IIOATHUIIA, OOHAKO 3TO 3HAYEHUEe
GyﬂeTBXOﬂHﬂbBHHaHa3OH[today,infinity],KaKIIBﬂHaHaBOHLI[todayJ U [today,].

ITpoBepuTh, OTIpENEIIEHA T BEPXHSIS UM HUXKHSS IPAHUILA, MOXKHO C ITOMOIIbI0 PYHKIUN lower_inf U
upper_inf, COOTBETCTBEHHO.

8.17.5. BBoa/BbiBOA AManNa3oOHOB
BBOJII/IMOG 3HAQUYEeHHEe OUalla30Ha OOJIZKHO 3allUChIBATHCSA B OJIHOfI U3 cnenyloumx (l)OpM:

(HuXHIg-IrpaHHula, BEPXHII—TPaHHuna)
(HuxXHgg-rpaHHuga, BEpXHIgd—TrpaHHngal
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[HHXHII-TPaHHI[a, BEPXHII—TPaHHIA)
[HuXHIg-IrpaHHla, BEPXHII—TpPaHHnal
empty

Tun ckoOoK (KBagpaTHBIE WK KPYTJIbIE) OIpenenseT, BKIIYaloTCS JIM B OHAla30H COOTBETCTBYIOIIHE
TPaHUIIEI, KaK OMMCAHO BHIINIE. 3aMeTbTe, YTO IIOCNIemHsIA (opMa COOEPKUT TOJILKO CJIOBO empty U
onpenenseT IIyCTOU AUAla30H (guana3oH, He coOepzKalluil TOUeK).

3mech wuxHag-rpanuga MOXKET OBITH CTPOKOM C OOIYCTUMBIM 3HAa4YeHWEM IIOATHUIIa MK OBITH MyCTOM
(Torna OUalla30H 6yneT 0e3 HUXHEH TpaHHubﬂ..AHaHOFHqHO, BepxHI4g—rpaHuga MOXKET 3adaBaTbCia
OOHUM W3 3HAYEHUH MONOTHUIA UK ObITH HeOoIpenoeIeéHHOM (IIyCTOw).

JIro60e 3HaYEeHMEe TPAHUIIH Aualla30Ha MOXKHO 3aKJTIOUUThL B KaBHYKM ("). A ec/iu 3HAaYEHUE CONEPIKUT
KpPYyTJIble WM KBafipaTHBIE CKOOKM, 3amsiThie, KABLIYKK WX OOpPATHYIO KOCYI0 YEepTy, MCIOIb30BaTh
KaBBIYKKM HEOOXOOMMO, YTOOBI 9TH CHUMBOJIEI HE PACCMATPUBANKCh KAaK YaCcTh CHMHTAKCHCA OWalia30Ha.
YToOBl BKJIIOYWTH B 3HAYEHWE TPaHUILI OWANa30Ha, 3aK/IIOYEHHOE B KABHIYKM, TAaKWEe CUMBOJIHI,
KaK KaBBIUKKM WIM OOpaTHas Kocasi 4depTa, Mepel HUMH HYXKHO H00aBUTH OOpaTHYIO KOCYIO YeEpTy.
(Kpome ToTO, mpoAayOnMMpOBaHHBIE KaBRIYKKM B 3HAYEHWM OUANA30HA, 3aKJTIOYEHHOTO B KaBBIUKH,
BOCIIPUHUMAIOTCS KakK ofWHapHHEE, Togo0HOo amocTtpodam B cTpokax SQL.) C opyroil CTOPOHH, MOXKHO
0601 THCH 63 KaBHYEK, 3alIUTUB BCE CUMBOLI B JAHHBIX, KOTOPHIE MOTYT OBITH BOCIIPUHSATH KaK YacCTh
CUHTaKCHCa [Mana3oHa, C IIOMOIIbIO CIelIocIefoBaTelbHOCTed. UTOOH 3amaTh B KaYeCTBe I'PDaHUITE
MyCTYI0 CTPOKY, HY?KHO BBECTH "", TaK Kak IIyCTasi CTPoKa 6e3 KaBBIUEK OymeT O3HadaTh OTCYTCTBHUE
TPAHMUIIH.

ITpoGenibHEIE CUMBOJIBL 0 U ITOCTIE OTIPeAeIeHU s qualla30Ha UTHOPUPYIOTCS, HO KOT{Ia OHU IPUCYTCTBYIOT
BHYTPH CKOOOK, OHM BOCIIPMHUMAIOTCS KaK YaCTh 3HAUEHUS BEPXHEHN UIIN HUXKHEeU rpaHullbl. (XoTs oHU
MOT'YT TaKyKe UTHOPHUPOBATLCS B 3aBUCUMOCTH OT IIOATHUIIA OHUalal30Ha.)

IIpuMmeyaHnue

Chyi IIpaBHjla O4YE€Hb IIOXO02XKHKW Ha IIPpaBUJIa 3alluCHU 3HaYeHu" OJIsA IOoJIe COCTABHBIX THUIIOB.
IOoIIoTHUTENbHEIE 3aMedYaHus nIpuBeneHel B [Tonpasnerne 8.16.6.

[Tpumepsr:

—— B IUalla30H BKIlIuyaeTcd 3, He BKiouaeTcd 7 M BKIOUYATCYId BCe TOUKMH MEeXOy HHUMHU
SELECT '[3,7)'::int4range;

—— B IHalla30H He BKJIWUalTCd 3 M 7, HO BKIKOUAIOTCY BCEe TOUKH MeXIy HHMU
SELECT '(3,7)'::int4range;

—— B QOMANas30H BKNIOYAETCd TOIbLKO OIHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOHanas3OH He BXKIYaeT HUKAKHUX Touek (HopMalusalud 3aMeHUT ero olpelelleHUue
-— Ha 'empty')
SELECT '[4,4)'::int4range;

17.6. KOHCTpyuMpOoBaHue AMana3oHOB

718 KaXXOoro OUAIlla30HHOTO THUIIA oIpedeneHa (QYHKIMSA KOHCTPYKTOpA, MMEIoIasi TO XKe HMS, UTO
¥ OaHHBIM Tum. KCIONIb30BaTh 3TOT KOHCTPYKTOP OOLIYHO ymoOHee, YeM 3alKUCHBATh TEKCTOBYIO
KOHCTAHTY OHAlla30Ha, TaK KakK 3TO u30aBseT OT IOTPeOHOCTH B MOMOTHUTEILHLIX KaBEIYKaxX. OyHKITUS
KOHCTPYKTOpPa MOXKeT MPUHUMATh OBa HUJIM TPHU IIapaMeTpa. BapuaHT c OByMs IapaMeTpaMH CO3TaéT
OWalla30H B CTAaHOAPTHOH ¢opMe (HHKHSS IPaHHIlA BKIIOYAETCH, BEPXHSIS MCKIIOYAeTCs), TOrga Kak
OIS BapHaHTa C TPEeMs IapaMeTpaMH BKITIOUeHHe I'PAaHUIl OIpeIenseTCcss TPEeTbUM IIapaMeTpoM. TpeTui
mapaMeTp OOJIZKEH COmepzKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hampumep:

—— IonHag dopMa: HHUXHAY IPpaHHlla, BEPXHAd I'PaHHIA U TEKCTOBad CTpoOka, olNpenendioumad
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—— BKJIKOUYEeHHEe/UCKIIUYEHHEe TIPaHUll.
SELECT numrange (1.0, 14.0, '(]'");

—-— Ecnu TpeTud apryMeHT ONyleH, nompasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—-— XoTdg 3mechb ykaswiBaeTcd ' (]', mpu BEHIBOIOE 3HaueHue OyIoeT MNPUBEIEHO K
—— KaHOHHYEeCKOMYy BHIOY, Tak kak int8range — TUN IOUCKPETHOrO OHanasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1");

—-— Korma BMecTO niobo¥ rpaHulbl ykaswBaeTcd NULL, COOTBEeTCTBYyIEH TI'PaHUIIb
—-— y IuamnasoHa He OyIerT.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbIX AMnana3oHOB

HI/ICerTHBIM OUAIla30HOM CYUTAETCd Oualla30H, OJIsd IIOOTHUIIa KOTOPOrO0 OOHO3HA4YHO onpeneHéH
«mar», KaK HallpuMep [OJIisd THUIIOB integer U date. 3HAUeHUS OBTUX OBYX THIIOB MO2KHO HA3BaATb
COCeIHUMH, KOIr'Ha MeKy HUMHU HET HUKAKUX OPYTUX 3HayeHuu. B HEeIIPEPBIBHBEIX INAIla30HAX, HAIIPOTHUB,
Bcerpga (WiM IIOYTH BCerja) MOXKHO HAWTH eIlllé OOHO 3HadYeHHe MeXKOy OByMs OaHHHIMU. Hampumep,
HeNIpPepLIBHEIM OUAIIa30HOM 6y11eT OHana30H C HOATUIIAMHU numeric M t imestamp. (XOTS t imestamp UMeeT
OTrPaHUYEHHYIO TOYHOCTB, TO €CTh TEOPETUYECKHU OH ABJIA€TCA OUCKPETHBIM, HO BCE XKe aydine CHUTAaTh
ero HeIPEepPBIBHEIM, TaK KakK IIar ero OOBIYHO He OIpPenesiéH.)

MoOXKHO TakXKe CUYHUTaTh OUCKPETHHIM IIOATHII OHAIla30HA, B KOTOPOM UYETKO OIpeneeHbl IIOHSITUS
«CJIeOyIOIIeTo» U «IIPeOhIOyIIero» 3jJeMeHTa OIS KaXOoTro 3HaueHHus. Takue ompemeeHus IT03BOJISIOT
mpeoOpa30BLIBATh TPAHUIEI AHAlla30Ha M3 BKIIOYAEMEIX B HCKIIOYaeMble, BLIOUpPAs CIEeOYIONIUN HIIH
MPEeOBIOyIIuE 3JIeMeHT BMEeCTO 3aJaHHOTO 3HadeHus. Hampumep, Ouama3oHBI I1€JIOYHCIIEHHOTO THIIA
[4,8] ¥ (3,9) OIHCHEIBAIOT OOHO M TO JX€ MHOXKECTBO 3HA4YeHHH; HO [JIA Oualla3oHa IIOATHIIa numeric
39TO He TakK.

[lnst TWIla AMCKPETHOTO Oualia3oHa OmpefenseTcs (QYHKIUS KAHOHU3AdUUU, YYUTHBAKOIAs pa3Mep
mara Ojis JaHHOT'O IOATHIIA. 3ajada 9TOoM (YHKIMH — IIpeo0pa30BaTh PaBHO3HAUYHBIE OHAIMA30HBI K
eOUHCTBEHHOMY IIPENCTAaBIeHHUIO, B YaCTHOCTH HOPMAJIN30BaTh BKII0YaeMble U NCKIII0YaeMble IPaHHUIIEL.
Ecnu pyHKIMS KaHOHU3AIIMK He OIpefesieHa, OUala30HBEl C PA3JIMYHEIM OlIpemesieHneM OymyT Bcerma
CUMTATLCS PA3HBIMH, JaXKe KOrfa OHM Ha CaMOM [iejie IIPedCTaBISIOT OOHO MHOXKECTBO 3HAYEeHUH.

Il BCTPOEHHBIX TUIIOB int4range, int8range U daterange KaHOHUYECKOE IIPeACTaBlIeHNe BKIIOYaeT
HHUZKHIOIO TPAHUIY U He BKJIIOYaeT BEPXHIOIO; TO €CTh AMAlla30H IIPUBOOUTCA K BHUOY [). OJIHaKO O
HEeCTaHOAPTHBIX TUIIOB MO2KHO MCIIOJIb30BATh U OPYyTrUe COTJIalllIEeHud.

8.17.8. OnpepneneHve HOBbIX AMANA30HHbLIX TUNOB

Ilonbp3oBaTenu MOT'YT OIIpenensaTb CcOOCTBEHHEIE OUualla30HHBIE THUIIBI. 9TO MOXKeT OBLITh II0JIE3HO, Korga
HYXKHO HCIIOJIB30BATh OHUAIIA30HEBI C IIOATHUIIAMU, OJIAd KOTOPBIX HET BCTPOEHHBIX NUAIIA30HHBIX THUIIOB.
HaanMep, MOZKHO OIIpeneJInTb HOBBIA TUII OUalna30Ha OJid IIOOTUIla float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Taxk Kax [is float8 OCMBICIIEHHOE 3HAYEHUeE «Iara» He ompenesieHo, QYHKINST KaHOHU3AlluY B TAaHHOM
nmpuMepe He 3aJaETCs.

Ompenernsiss COOCTBEHHBIM OUAla30HHBIM THUII, BBl TAKXKEe MOXKETe BBIOpaTh OPYyTHe IIpaBujla COPTUPOBKHU
WM KJacC omeparopa B-mepeBa mjisi ero mMOOTHIA, YTO MMO3BOJUT U3MEHUTHh MOPSOOK 3HAYEHUH, OT
KOTOPOTO 3aBHUCHUT, KaK¥e 3HaUeHUs MOMMafaloT B 3aJlaHHbIN JUana30H.
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Ecnu mopoTunm MOXKHO paccMaTpuBaTh KaK [OUCKPETHBIM, a He HENPEPHIBHBIM, B KOMaHOEe CREATE
TYPE cllefyeT TakKxXKe 3amaTh QYHKIUIO xaHoHusauuu. ITOM QyHKIMU OymeT mepemaBaThCsA 3HAUEHUE
Iuana3oHa, a OHa AOJIKHA BEPHYTh PaBHO3HAYHOE 3HaYeHHE, HO, BO3SMOXKHO, C OPYTHUMU I'pPaHUIlaMU U
popmaTupoBarnuem. [y OBYX OUANa30HOB, IPENCTaBJIAIONINX OOHO MHOXKECTBO 3Ha4YE€HUM, HAIlpUMeD,
LIeJIOYHMCIIeHHble [JHMamasoHbl [1, 7] M [1, 8), QYHKUMS KAHOHM3ALMHU [OJIKHA BHJaBaTh ONUH
pe3ymnbTaTr. Kakoe MMeHHO NpefcTaBlieHHe OyIOeT CUMTAThCA KAaHOHWYECKUM, He HMeeT 3HaYeHUS
— TJaBHOe, 4YTOOBI [Ba paBHO3HAYHHIX [Malla30Ha, OT(HOPMaTHUPOBAHHBLIX I10-pa3HOMY, Bcerga
nmpeoOpa30BLIBANINCh, B OOHO 3HaUeHME C OOWHAKOBEIM (dopMaTUpoBaHMeM. [IloMMMO UCIpaBIeHUS
dopmaTa BKIIIOUAEMBIX/UCKIIIOUAEeMEBIX T'PaHUI], QYHKIMA KaHOHM3AIIUM MOXKET OKPYIJIATH 3HAYEeHUS
TpaHUIl, eC/IU pa3Mep lIara IpeBHIIaeT TOYHOCTh XpaHeHUs nopruna. Hanmpumep, B Tulle guana3oHa
OIS IOOTHUIIA t imestamp MOXKHO OIIPENEeNNTh pa3Mep Ilara, paBHEIN 9acy, Torga GyHKIUSA KaHOHU3auNU
moJKHa OyOeT OKPYTJIMTH T'PAHUIE, 3afaHHbIE, HAIIPUMEDP C TOYHOCTBIO IO MHUHYT, MO0 BMECTO 3TOTO
BBIOATH OIIHUOKY.

ITomuMo 3TOTO, OJIs TI0O0Or0 AMAIa30HHOT'0 THUIIA, OPUEHTUPOBAHHOI'O Ha HCIIONIE30BaHUe C UHIEeKCaMu
GiST unu SP-GiST, pomkHa OBITH ONIpefesieHa pa3HHUIla 3HAUYEeHUM IMOATUIIOB, GYHKUIMUS subtype_diff.
(Mapmerc cMmoxeT pabortaTh u 0e3 subtype diff, HO B OOIBIIMHCTBE CilydaeB 3T0 OymeT He Tak
abdekTrBHO.) JTa GYHKIUSA NPUHUMAaET Ha BXOI IOBa 3HAYEeHUS IOATUIIA U BO3BpaIlaeT UX Pa3HUIY
(T. e. X MHHYC Y) B 3HA4YeHHWU THUHA float8. B moKa3aHHOM BHIIle IIPUMEPE MOXKET HMCII0Ib30BATHCS
byHKIUA float8mi, opedensionias HUXKeleXallylo pealu3aluio oOBYHOI0 ollepaTopa «MUHYC» IS
THIa float8, HO OJid OPYroro IMOATHIIA MOTYT NOTPeboBaThCS MOOIOJHUTENIbHEIE ITpeoOpa30BaHULA.
WHorpa pmns mpedcTaBleHUMS PA3HUIBI B UMCJIOBOM BUIEe TpeOyeTcs emé U TBOPUECKUU II0OXOo[.
OyHKIUS subtype_diff, HACKOJIBKO 3TO BO3MOIKHO, IOJI?KHA OBITh COTJIacOBaHa C IOPSIIKOM COPTUPOBKHY,
BBITEKAIOIINM K3 BEIOPAHHEBIX TPABUJI COPTUPOBKHU U KJlacca OIepaTopa; TO eCTh, €€ Pe3yJIbTaT OOJIXKEH
OBITH TIOJIOKUTEIBHBIM, €CJIA COTJIACHO MOPSIAKY COPTUPOBKY MEPBHIM €€ apryMeHT 0O0JIbIlle BTOPOTO.

Emé onouH, He CTOJIb TPUBUAJIBHEIN NpuMep QYHKIIMU subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — y))' LANGUAGE sgl STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_ diff

SELECT '[11:10, 23:00]'::timerange;

IomonmHUTEJIbHBIE CBeOeHUSI O CO3MaHnH OHUAla30HHBIX TUIIOB MOKHO HauTu B onucanuu CREATE TYPE.

8.17.9. NHpekKcauun

1151 cTonmbI110B, UMEIOIINX MHUAla30HHEIA THII, MOXHO co3gaTh uHaeKcH GiST u SP-GiST. Hanpumep, Tak
co3maércs nHpekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Unnekc GiST unu SP-GiST nomoraeT yCKOPUTH 3allPOCHL CO CJIIEAYIOMIUMU OIlepaTopaMu: =, &&, <@, @>,
<<, >>, —| -, &< ¥ &> (OOTIOITHUTEI