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NpeoucnoBue

OTa KHUTa SABNsAeTCs opulimaabHON goKyMeHTanuel Postgres Pro Enterprise. OHa Oblyla HamucaHa pas-
paboTuukamu Postgres Pro, coobirectBoM PostgreSQL u mpyruMu moOpoOBOIbIIaMU IIapaleIbHO C pas-
paboTKo# mporpaMmMHOro npoaykTta PostgreSQL u Postgres Pro. B He# omuchiBaeTcst BCsI GYHKIIMOHAb-
HOCTB, KOTOPYI0 odulanbHO ITogaepKuBaeT TeKymaa Bepcus Postgres Pro.

YTo06HB! TakoM O0binoi 00sEM nHGOpMaluu o Postgres Pro 6vin ygo6oBapuM, 9Ta KHUTA pa3gesieHa Ha
yacTtu. Kaxpasa dyacTts npefHa3HadeHa ONpPeNesIEHHON KaTerOpuu I0Ib30BaTesied WX II0JIb30BaTelIM
Ha pa3HEBIX CTanusax ocBoeHus Postgres Pro:

¢ Yacts I mpencraBnseT coboii HedhopMalbHOE BBeOeHHe OIS HaUWMHAIOIHUX.

e Yacrts IT onuckiBaeT 36K SQL 1 ero cpeny, BKIOYas TUITLI JaHHBIX U QYHKITUM, @ TaKXKe ONITUMH3a-
LIMI0 MPOU3BOAUTEJIFHOCTY Ha YPOBHE IOIb30BaTesiel. ITo 6ymeT MoJIe3HO IPOYUTATh BCEM II0JIH30-
BaTtensim Postgres Pro.

e Yacts III onuckIBaeT YCTAHOBKY ¥ afMUHUCTPHUPOBAHUE cepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO MCHOJIb3yeT cepBep Postgres Pro mis caMbIX pa3HBIX IIejIeH.

e Yacts IV onuceiBaeT nporpaMMHble HHTeP(hENCH 011 KJINeHTCKUX punoxenui Postgres Pro.

* Yactp V IIpegHa3Ha4Y€eHa OJIdA 0oJyiee OIMBITHHIX IIOJIb30BaTeIeln 1 COOEP2KUT CBeOeHUud O BOSMO2XKHO-
CTSAX paCIIMpPEHUd CepBepa. JTa 4acCTh BKJIIOYAET TEMHI, HOCBHI.T.IéHHI:Ie, B 9aCTHOCTH, IIOJIE30BATEJIb-
CKHM THUIIaM JaHHBIX 1 (bYHKLII/IﬂM.

* Yacts VI cogepXUT CIpaBoYHyIO nHpopMaIlnio o KoMmaHgax SQL, a TakXkKe KJIIMEHTCKUX U CepPBep-
HBIX ITpOrpaMMax. 3Ta 4acTh JOIIOJIHIET Opyrue nHpopMalmen, CTPyKTypPHUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaM.

e Yacts VII comepx)uT paznoodpasHyo uHGopMalluio, IoJie3Hyio aji1d pa3dpaboTunkoB Postgres Pro.

1. Yto Takoe Postgres Pro Enterprise?

Postgres Pro Enterprise — 3To 00beKTHO-PENSIIMOHHAS CHCTEeMa yIpaBieHus 6a3zamMu gaHnHbex (OPCYB]I,
ORDBMS), pa3paboTtanHnas Postgres Professional B pamkax mpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOI Ha ¢aKyIbTeTe
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosB1I0Ch MHOXKECTBO
HOBIIIECTB, KOTOPHIE OBUIM Pean30BaHbl B HEKOTOPHIX KoMMepueckux CYB]] ropa3go mo3nHee.

Postgres Pro Enterprise pab6oTaeT Bo BCeX OCHOBHBIX OIlepPalMOHHLEIX cucTeMax Linux u Windows. Kak u
PostgreSQL, Postgres Pro Enterprise coorBeTcTByeT TpeboBanusm ACID.

Postgres Pro Enterprise, kak u PostgreSQL mompepzxkuBaeT 60/bI1yI0 4acTh cTaHgapta SQL u mpema-
raeT MHOXKECTBO COBPEMEHHEIX (PYHKITHN:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YHU

* TPUTTEPH

* U3MeHsIeMble IpefCTaBIeHU s

* TpaH3aKIMOHHAas 1eJIOCTHOCTh

* MHOTOBEPCUOHHOE yIIpaBjieHUe KOHKYPEHTHBIM JOCTYIIOM

Kpowme Toro, nons3oBaTenu MOTYT BCA4YECKHU pacmupsaTh Postgres Pro, Tak ke Kak u PostgreSQL, Hanpu-
MeD, co3aBasi CBOU

* TUIH JaHHBIX

*  (yHKIUU

* 0IIepaTopH

* arperaTHble QYHKIIUU
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MEeTOObl MHOEKCHUPOBAHUA
IIponenypHLbI€ A3BIKH

2. Paznuumnsa mexnay Postgres Pro Enterprise u
PostgreSQL

Postgres Pro mpemoctaBnseT Hauboiiee aKTyanbHYI0O Bepcuio PostgreSQL ¢ mOTIOMHUTENTLHBIMH HU3Me-
HEHUSMHU U PaCHIMPEHUAMU. DTOT IPOOYKT BKII0UAET BCE HOBHIE BO3MOXKHOCTH, pPeallli30BaHHbLIE KOM-
nauuen Postgres Professional, a Takke cTopoHHHME HOPAaOOTKH, KOTOPHIE YK€ IMPUHATH COOOIIECTBOM
PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, mosmb3oBaTenu Postgres Pro
Enterprise nomy4arT paHHUU OOCTYI K BaXXHBIM HOBOBBEOEHUSIM U UCIIPABIEHUSIM.

IIpumMeuyanue

Postgres Pro Enterprise mpepocrtaBnsieTcs OO clepywoluein nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeTbHO 03HAKOMbBTECH C YCJIOBUSIMU JIUI[€H3UU, TIPekKAe YeM 3a-
rpyXkaTh U UCIIO0Ib30BaTh Postgres Pro Enterprise.

Postgres Pro Enterprise ornugaroT oT PostgreSQL crnenymoinye yCOBEPIIEHCTBOBAHUS:

64-0uTHBIE UIEeHTU(GUKATOPH TPaH3aKINM, UCKIII0Ualoe npobieMsl 3auukinuBanmus. (Cm. [Togpas-
men 24.1.5.)

Cxatue Ha ypoBHe cTpaHul. (CMm. ['maBy 32.)

IMogmep:kKa aBTOHOMHEIX TpaH3akiui. (CMm. I'maBy 16.)

WuadpactpykTrypa anst o6HOBIEeHUSI MyIaninel Bepcuu 6e3 nepesallycka cepBepa.

«OTnOXeHHOEe» pa3MellleHre BpeMeHHEBIX TabmuIl Ha aucke. JIMCKOBOE IPOCTPAHCTBO [JIsT BpEMEH-
HBIX TaOJIHI] BLIOEJISIETCS TOMBKO IIPHU IepenoHeHnu 6ydepoB (pa3MepoM temp_buffers) U TOIBKO
Torga Tabnuila coxpaHseTcsd Ha Oqucke. Tak Kak AUCKOBOE IMIPOCTPAHCTBO [Jid BPEMEHHLIX TabIull Te-
Iepb He BHIAEJIAETCS Cpa3y, 9TO IIO3BOJISET 3HAUYUTEJIbHO COKPATUTh HArPy3Ky Ha AUCK IIpu paboTe
C OTPAaHUYEHHBEIM KOJITMYECTBOM HEeOOJIBIINX BPpEeMEeHHKIX TabJIu1I.

JKcrepuMeHTaNIbHASA GYHKIIMOHATBHOCTE MPUOPUTU3ALNY PECYPCOB MO3BOJISET BHIOEISATH OOJTBIIIE
pecypcoB 6oyee MPUOPUTETHEIM ceaHcaM. (CMm. IToapasmen 18.4.6.)

ABTOMaTHUYECKOE UCIIpaBlIeHUEe CTPAHUI] IPY IOTOKOBOM PEINIMKAIIUM B CIydae IIOBpeXOeHUs JaH-
HBIX (HEeHCIIOpYeHHbIe CTPAHUITE 3allpalIiuBalOTCs ¢ BegoMoro cepBepa). (Cm. [Tompa3men 26.2.5.3.)
CropaBemimBoe pacipenesieHrue NErKuX UCKITIOYHUTEJIbHEIX OJIOKMPOBOK ITOCTIE TIOJIyYeHUSA 3aJaHHOT O
KOJIM4YecTBa pa3fuenseMbIx 6710KUPOBOK. (CM. onucanue mapamerpa lwlock shared limit.)
YupaBnenue 00bEMOM Kellla, KOTOPBIN 3aHUMAIOT IOATOTOBIIEHHEIE OIePaTOpPHL. [Ipy BKITIOYEeHNU
napameTpa plan cache Iru size unu plan cache lru memsize paso6paHHbIe IepeBbs 3aIIPOCOB U 00-
1IMe IJIaHbl, KOTOPHIE He UCIOJIh30BaJIUCh B IIOCJIETHEE BPEMSI, BEHITECHSIOTCS M3 Kellla IPU JOCTU-
KEeHUU OTPAaHUYEHUM, 3aJaHHbIX 9TUMM IapaMeTpaMHu.

YcoBepllleHCTBOBaHKE BEIOOpa MeXKAy IOCiefoBaTeIbHEIM CKAHUPOBaHUEM U CKAHMPOBaHUEM 110
nHpekcy. (CM. onucaHue napamMeTrpa seq scan startup cost first row.)

Ynyumenue B libpgq 06paboTky NOAKITIOYEHNY C HECKOJIBKUMY CEPBEPAMHU U IIePeX0fa OT OOHOIO K
opyromy. (CMm. onucanue napaMmeTpoB hostorder u failover timeout.)

Peanu3zanusa TaliM-ayTa OJji IPOCTauBalOIINX CEAHCOB Ha CTOPOHE cepBepa. (CM. onmucaHue mnapa-
MeTpa idle session timeout.)

IloGaBnenue B libpq BO3MOKHOCTHY 3a0bITh BBEIEHHBIN IApPOJIb, YTO ITO3BOJISIET ITPEOOTBPATUTh
MepenoaKyIUYeHns, KOrga 3To TpebyeTcs MoNuTUKoOM 6e3omacHoctu. (CM. onucanue mapaMeTpa
reusepass.)

IMTompep>kKa BEIBOOAa BpeMeHU B pg waldump.

CMardyeHve orpaHUYeHUN CUHXPOHHOU peIlINKallul, B pe3yJibTaTe KOTOPOTo BeOylUinii cepBep Mo-
XKeT IPOJoJIKaTh paboTaTh MPKU BPEMEHHOMN HEIOCTYITHOCTH OJTHOT0 U3 BemoMbIX. (CM. onmrcaHue ma-
pametpa synchronous standby gap.)

BcTpoeHHBIN YT COEIUHEHUM, TO3BOJISIONINYM OrPaHUYNBATh YMCJI0 00CITYKHUBAIOIINX ITPOLIECCOB
[IpU MOOKIIIOUEeHUN MHOXKECTBa KJIMEeHTOB, He HaKlaabliBasd OrpaHUYEeHUS Ha UCIIOIb30BaHUe I1apa-
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METPOB KOH(PUTYpAIIUKU CEAaHCOB, IOATOTOBJIEHHEIX OII€PATOPOB UJIM BPEMEHHEBIX Tabull. (3a 1mo-
opoOHoCTsIMHU oOpaTHTeCh K ['maBe 33.)

PexxuMm aemonodz2omogxku 0oepaTopoB, IO3BOJISIONIUY HESBHO IIOATOTaBIMBATh YaCTO UCIIOIb3Y-
eMbIe OTIepaToOpPHl M TaKUM 00pa3oM ONITUMU3UPOBATH 3aTPAThl Ha UX KOMIIUISIIUIO U pa3bop mpu
KaX[aoM IIocnenymolneM BeinonHenun. (Cm. Paspmen 14.6.)

IMogmep:kKa U3MeHeHUsI KOHQUTYpaIluy APYTUX ceaHCOB. Hanmpumep, 3TOM BO3MOXKHOCTHIO MOXKHO
BOCIIOJIb30BAThCSA, YTOOBI BKITIOUUTE OTJIAIOYHEIE COOOMIEHUS I TDACCUPOBKY CEAHCOB C HEOOBIY-
HBIM nToBemeHueM. (Cwm. [Tompazmen 9.27.1.)

AnropuTtMm noucka k 6nuxkanmux coceneit (k-NN) ans unnexkca-B-mepesa. (Cm. Pazmen 11.13.)
[Tepronuyeckas IpoBepKa COEIUHEHUS KIMEHTa C CEPBEPOM BO BPEMS BEHIIIOJIHEHUS 3aIllPOCOB, YTO
[I03BOJIsIeT 00HAPYKUBAThH Pa3pPHIBEI COEQUHEHU paHbIlle U 0CBOOOKOATE PECYPCHL cepBepa IIpH OT-
KiIodyeHuu KnueHToB. (CM. onmrcanue napaMmetpa client connection check interval.)

YnyumenHasa Bapuauus pgbench, koTopas yuuTeIBaeT OIMIUOKYU CepHUaln3aly U B3aUMOOJIOKUPOB-
KM B TPaAH3aKUMIX, a TakKXkKe IMOoJepKUBaeT COCTaBHbIe KOMAaH[IHI.

YcTpaHeHO IpaKTUYeCKU OOCTURKUMOE OrpaHNYeHNe Ha 4yucio 3anuceit B ACL (cnuckax ynpasJe-
HUS OOCTYIIOM), CBSI3aHHBIX C TaOJIUIIaMU U WHOEKCaMHU.

[TpencTaBnenue pgpro stat wal activity, moka3riBatomee 06béM daiinoB WAL, KOTOPLIE TreHepupyeT
KaX[IbIi IIpo1ecc.

HcnpaBieHre OBPeXKAEHHBIX maHHBIX WAL 13 6ydhepoB B olepaTUBHOM ITaMsITH.

PacmupenHsle TONUTUKY ayTeHTUGUKaNuK, o0ecrieynBalomye 3¢p(GeKTUBHOE YIIpaBJIEHNUE IapOoJIs-
MU U KOHTposb goctymna. (CMm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIEe MeXaHU3MBI 3AlIUTHI JAaHHBIX, KOTOPHIE TIO3BOJISIOT CTEPUIIN30BaTh OOHEKTHI, Ieper
yoaneHueM 3aloHasa ux Hynamu. OOHyneHrue 060heKTOB MOXKET ITPOU3BOAUTHCS Iepe[] yaaleHueM
(darinoB Ha OUCKe U Nepeq yOaJieHUueM yCTapeBIIUX BePCUM CTPOK (OYHMCTKOM CTPaHUIl), 0CBOOOKAe-
HueM O3Y u ymaneHueM uiu nepe3anuckio ¢ainos WAL. (Tonbko cepTuduiinpoBaHHas peaaKIiims.)
ITpoBepKa YHUKaIbHEIX OTPAaHUYEHUN B UHIEKCaX-B-IepeBbax, BHIIOIHSIEMass MOyIeM amcheck.
OnTUMU3NPOBAHHLIN MEeXaHU3M IJI PaOO0TH C MeTafaHHEIMU TaGINI, KOTOPHIHM ITO3BOJISIET IIOJTy4aTh
nHpopManuiio 06 aTpubyTax C UCIOIb30BAHUEM CUCTEMHOI'0O Kellla BMECTO IIPSMOTO YTEHUS U3 CU-
CTEMHOTO KaTaJora.

Ot Postgres Pro Standard yHaciemoBaHH CleOyOIIe YCOBEPUIEHCTBOBAHUS:

VnydieHHBIE MEeXaHM3M IIPOBEPKU OJTIOKMPOBOK, HE OKa3bIBAIOUINM OTPUIIAQTENBLHOIO BIUSIHUSA Ha
MTPOU3BOOUTEIILHOCTD.

YBenndeHHas CKOPOCTh U 3(PpHEKTUBHOCTD IJIAHMPOBAHUS OJIST PA3JIMYHBIX THUIIOB 3aIIPOCOB.
YmeHb1eEHOE IOTPeOIeHNe NaMaTy Ipu 06paboTKe CI0KHEIX 3alIpPOCOB CO MHOXKECTBOM TalIuil.
Ilo6aBreHNe BpeMeHU IJIaHUPOBaHUS B UHGOPMAIUIO, BRIBOOUMYIO MoIyeM auto explain.
B03MOXKHOCTE 3aMeHBI HyJIeBOro 6ariTa 3amaHHbIM ASCII-cMMBOIOM IIPU 3arpy3Ke JHaHHBIX C IIOMO-
IIbI0 KOMaHAObl COPY FROM. (CM. onucaHue napamMmetrpa nul byte replacement on import.)

B03MO&KHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbBIM cuMBoioM Unicode mpu BrI30Be (QYHKINH, 00-
pabatriBatomed JSONB. (Cm. onucanue mapameTtpa unicode nul character replacement in jsonb.)
HcnonbzoBanue ICU Ha Bcex m1aTdhopMax C Lejibl0 00eCIeuuTsh n1aTGopMoOHe3aBUCUMYI0 COPTH-
POBKY AJisd Pa3/IM4YHLIX JIOKaneu. [1o ymMmonmyaHWIo IpoBauzep IpaBujl COPTUPOBKHU icu 3aJeUCTByeT-
CsI OJIsI BCEX JIOKaJiel, 3a UCKIIIoueHrneM C 1 POSIX. (CMm. [Tompasmen 23.2.2.)

Peanusanus mexanusma PTRACK, mo3BoSIONIETO ITporpamMMe pg probackup oTcnexkuBaTh u3MeHe-
HUS CTPaHUI IIPU CO3TaHUM MHKPEMEHTAIbHBIX PE3EePBHBIX KOIIUH.

CormacoBaHHOe YTeHHEe Ha BeJoMbIX cepBepax. (Cm. WAITLSN.)

[Mopnpepxka uyTeHUs GAUsoB pg_control Dpempaymux Bepcuil PostgreSQL/Postgres Pro yrunurou
pgpro _controldata.

ITpoBepKa COBMECTUMOCTH KJlacTepa, IT03BOJISIolIas OIpeae/inTh, COBMECTUMA JIM TEKYIIas

Bepcus Postgres Pro c onpenenéHHbBIM KjIaCTEPOM, U ITOHATH, KaK1e ITapaMeTphl BIUSIOT Ha
COBMECTHMOCTD, He 3amyckas cepBep. (CM. onrcaHue ImapaMeTpa postgres -z U onucaHue
pgpro_controldata.)

B03MOXKHOCTH U3MEHEHUSA IIapaMeTpa restore_command oe3 Imepes3allyCKa cepBepa.

YnyumeHus pegakTUpoBaHUS B KOMaHIHOM CTpoKe ¢ ucnonbloBanueM WinEditLine B Bepcuu psql
st Windows, B TOM 4ucCJie TToffepKKa aBTOOIIOIHEHNEe B KOHCOJM PsSl ¥ n3MeHeHre KOIUPOBKYU
psql mo ymomuanuio Ha UTF-8.
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e VHubuuupoBaHHAasA CTPYKTypPa MAaKeTOB OABOUYHEIX (aiiioB Ojs BceX JUCTpuOyTUBOB Linux, ympora-
IOIIasi MUTPAITMIO0 MEeXKIy HUMH U MO3BOJIAIONIas yCTaHaBIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecCTHO 0e3 Kakux-1u60o KoOHGIUKTOB. (CM. ['maBy 17.)

¢ 2XKypHan omnepaliuii, B KOTOPOM XPaHUTCS UHOOPMAIIUSI O KPUTUYECKU BaXKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK OOHOBJIeHUeE, BHITIONHEHUE Pg resetwal u Tomy nogobHoe. 3Ta nHDOpMaIug BaxKHa
OJIS1 OCYLIECTBIEHUS TEXHUYECKOM MOAOePKKM CO CTOPOHKI ITOCTaBIIMKa. 3allMCh B XKypHal olepa-
LMY IPOU3BOOUTCS TOJILKO Ha CUCTEMHOM YPOBHE, a OJISI eT0 YTEeHUS UCIOJIb3yIoTCs QyHKIuu SQL.
(CwM. ITogpaspen 9.27.12.)

¢ COOp CTAaTUCTUKU OYMCTKU Tabnui u uHaekcoB. CobpaHHas nHpopMaIlus oTodpaxkaeTcs: paciiupe-
HusMHU pgpro_stats u pgpro pwr.

* Co6op uHpopMaImu o c60sIX cepBepa, KOTOPHIM BKITI0OYaAeTCs mapaMeTpoM KoHdurypanuu crash info
U HaXOOMUTCS TIOJ YIpaBJIeHHneM HEeCKOJIbKUX ITapaMeTpOoB, BKJII0Uas 9TOT.

¢ OnTuMu3upoOBaHHOE MOTPebOIeHNEe MaMsTH IIPH OlIEHKe M30MPaTeIbHOCTH [JIS KaXKAoro 3JIEMeHTa
MaccCHBa.

Postgres Pro Enterprise Take BK/IIOYaeT CIIEOYIOIINE OOIOJHUTEIILHEIE MOOYJIU U IPUIOKEHUT:

* Pacmmperue ago Oj1g amalTUBHOU ONTUMU3aUH 3aIllPOCOB.

* Pacmupenue daterange inclusive, mo3Bonsiioiiee 1o06aBIsATh B BEIBOJ BEPXHIOIO T'PAHUILY BDEMEHHO-
ro guana3oHa.

* Mogyns dump stat, IO3BOJNSAIONINYM COXPAHATH CTaTUCTUKY DAaHHBIX IIPU Pe3€ePBHOM KOIIMPOBAHUU U
BOCCTAHOBJIEHUH.

* Mogyns fasttrun, KOTOpEIHA IpenoCcTaBseT TPaH3aKIIMOHHO-Hebe30acHyI0 QYHKITUIO I YyCedeHUs
BpPeMEeHHEIX TabInI, 4TO IpemoTBpallaeT pa3pacTaHue KaTaora pg_class.

* Mogyns fulleq, npemocTaBISIONINYM TOTIOTHUTEILHBIN OIIEPATOP PABEHCTBA OJII COBMECTUMOCTH C
Microsoft SQL Server.

* Mopgynp hunspell-dict, mpegocTaBnasronu CjIo0Bapu O psna SI3bIKOB.

e Mopgynb in memory, T03BOJIAIONUY pa3MelllaTh faHHble B 0011elt mamsaTu Postgres Pro.

* Mopgynb jsquery, pealu3yIoUui CIeuaabHbIN A3bIK 3alIPOCOB A1 3¢ GEKTUBHOIO IIOMCKA 10 UH-
OEeKCY B CTPYKTYPUPOBAHHEIX HaHHBEIX JSONB.

¢ Cnyx0a MOHMTOPHHTA Mamonsu, UCIIOJIHEHHAas B BuAe areHTa Zabbix.

e Mopgyns mchar, IpemoCcTaBISIONIUN AOTIOTHUTEIbHBIN TUI TaHHBIX [JIS COBMECTUMOCTHU C Microsoft
SQL Server.

e Pacmmpenne multimaster, mpesparmatomiee Postgres Pro Enterprise B CMHHXPOHHEBIN KacTep 6e3
pa3gesieHusT PeCypcoB, KOTOPHIHA obecnedunBaeT paciupsieMocTts OLTP o YuTaiomux TpaH3aKIHuH,
a TaKXe BBICOKYIO CTENEHb JOCTYIMHOCTU C aBTOMAaTHUUYECKUM BOCCTAHOBIIEHUEM TOCJIE COOEB.

* Mogyns online analyze, mpuBHOCAIINY Habop QyHKIIUM, KOTOPEe HEMEAIEeHHO OOHOBISIOT CTATU-
CTUKY B IIeJIEBBEIX TaONIHIIaX IOC/e Onepaunil INSERT, UPDATE, DELETE MJIX SELECT INTO B HHX.

* pgbadger — wHCTPYMEHT Ajist OEICTPOTO aHaAIM3a XKypHasoB Postgres Pro ¢ co3manmeM mogpoOHBIX
OTYETOB U rpadUKOB.

e Ilyn coeguHeHUU pgbouncer.

* Pacmmpenue pg failover slots gms aBToMaTHU4YeCKOTr0 CO30aHUS M CUHXPOHU3AIIUU CJIIOTOB JIOTUYe-
CKOU pelinKaluuu Ha QU3NYEeCKUX pellinKax.

* Mopgynb pg hint plan, ynpasnsgoomuil nj1aHOM BBIIIOJTHEHHUS 3alIPOCOB CO CIleIlMajIbHEIMU yKa3aHHUs-
MU OJId IJIaHMPOBIIIHUKA.

* Mogyns pg integrity check, ocymecTBIsAIOMUYN BEIYUCIEHNE U IPOBEPKY KOHTPOJILHBIX CYMM OTCJIE-
JKuBaeMbIxX daitnoB. (TonbkKo cepTuGUIITMPOBaHHAS pedaKIins.)

* Mogyns pg pathman, mpegocTaBasAOmMMi OITUMU3UPOBAHHLIN MEXaHN3M CEKIIMOHUPOBaHMUS, QYHK-
OUY OJid yIpaBlIeHUS CEKLUMSAMHU, a TaKXKe JeKlapaTuBHbIU cuHTakcuc. HaunHas ¢ Postgres Pro 12,
ucnonbp3oBaTh pg pathman He pekoMmenpyetcs. [IpuMeHNiTE BMECTO HETO pealn30BaHHOE B Ba-
HUIIBHOM BEPCHUU [OeKIapaTUBHOE CEKIIMOHUPOBaHUe, onrcaHHoe B Pasmerne 5.11.

* Pacmmupenue pg proaudit, MO3BONAIONIEE OTCIIEXKUBATh PA3JIMYHbIE COOBITHS, CBSI3aHHBIE C Oe301ac-
HOCTBIO.

* Pacmmupenue pg trgm mchar, obecneunBaiee OBICTPHIM ITOUCK CXOKUX CTPOK THUIIOB mchar U
mvarchar Ha OCHOBE TpUTrpaMM. ITO pacHiupeHue mnomne3xo anas 1C.

* pg probackup — MeHeqXKep pe3epPBHOT0 KOIUPOBAaHUS U BOCCTAHOBJIEHUS.
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* VYrtunura pgpro controldata, moka3siBaiomas yrnpaBiagooIlyio nHbopManuio kinacrepa BT
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTHUMOCTH KJjlacTepa U/UIu cepBepa.

e Vrtunura pgpro datactl mns ynpaBnenus daiinamu maHHBIX Postgres Pro, KoTopasi BKIO4aeT B cebs
MOIYJ/Ib paclakoBKM U aHanu3a dainoB CFS.

* Pacmmpenue pgpro pwr, MO3BOILIOIIEE IOIyYaTh OTYETHI II0 HAarpy3Ke, IOJIe3HbIE OIS BEIIBIIEHUSI
HauboJlee PeCypCoEMKUX olepanui B 6a3e JaHHBIX.

* Mopgyns pgpro scheduler, B KOTOpoM peann30BaHbl (POHOBEIE UCIIOIHUTENIN OJI HJIaHUPYEMBIX 3a-
mad.

* Pacmmpenue pgpro stats, kKoTopoe cobupaeT CTaTUCTUKY BHIITOMHEeHUsT SQL-0omepaTopoB, IOACY M-
THIBAE€T CTATUCTUKY COOBITUM OKUIAHUS U MPEIOCTaBJIAET NPOoYUe IT0JIe3HbIe METPUKH, KOTOPHIE B
PostgreSQL Henmb3s MONMy4YUTh HUKAK MHave. OHO TakKe 00ecreunBaeT BO3MOXKHOCTh TPACCUPOBKHU
CeaHCOB MPUJIOKEHUN U MOXKET CO3[IaBaTh IIPENCTABJIEHUS, SMYIUPYIOIINe OPyTrue PacIIupeHus qiis
cbopa CTaTUCTUKH.

e VYrtunura pgpro tune OJjsi aBTOMaTU4YeCKOM HACTPOMKU ITapaMeTpoB KoHuUrypamnuu Postgres Pro.
OHa nipenocTaBisieT HA60P BCTPOEHHBIX TPECETOB, BKJIIOYAs MPECET [JI HACTPOUKH, CIIeludUIHON
onsa 1C.

* Mogyns pg query state, matommii BO3MOKHOCTh Y3HaBaTh TEKYIlee COCTOSHYE BHITOTHEHUS 3aIpo-
COB B 00CIyKUBaIOIIEM IIpolecce.

* Vrtunuta pg repack mns peopraHu3aiuu TabIIuII.

* Mopyns pg transfer, ocymecTBisiomui mognepPKKy IepeMeriaeMbx TabIut,.

* Mogyns pg tsparser — anbTepHaATUBHEIM aHAIN3aTOP TEKCTOBOTO IIOMCKA.

* Mopgyne pg variables, mpemoctaBnsgomui GYHKINYA OIS PabOThI C TIEPEMEHHBIMH Pa3JIMYHBIX TH-
moB. [Ist ob6meruenust Murpaiuu koga Oracle, o6padaThIBaioero KOJIJIEKIINK, HOCTYIIHE CIIEYIO-
mye BUAB QYHKIUHM: QYHKINY, TTO3BOJIAIONINE PaboTaTh C O0MIMMHY ITIePEMEHHBIMU-KOIJIEKITUIMH, K
3JIeMEeHTaM KOTOPBIX MOXKHO MOJIYYUTDb JOCTYII 10 KIII0YY, UMEIOIeMY I1eJIOYHUCIIEHHBIN UJTN TEKCTO-
BEIM THIl; GyHKINY, oOecrednBapInre GyHKIIMOHAILHOCTE UTepaTopa AJist TI0OBIX KOJIJIEeKIUH.

* Pacmmpenue pg wait sampling, npegqHa3HadyeHHOe AJIS TEPUOANYECKOT0 cOopa CTaTUCTUKM 110 CO-
OBITHSIM OXKUMaHUSA. BOCIIOIF30BaBIINCH 3TUM PaCIIMPEeHNeM, Bl CMOXKETe ITOHSATh XapaKTep aKTUB-
HOCTHU CEPBEPA, B TOM UHCJIEe YBUAETh TEKYIIINE COOBITUS OKUIAHUS BO BCEX OOBIYHEBIX U (POHOBHIX
pabounx mpolieccax.

e Mopgyns plantuner, mo6aBnsaiomuii MOAAEPKKY YKa3aHUM [JId MJIaHWUPOBITHUKA, TTOAKJTIOYAIOITUX WU
OTKJIIOYAIOIINX OTIpefeIEHHBIE UHAEKCH IIPU BHIITIOJTHEHUHU 3ampoca.

e Mogyns rum, npegocTtaBnsaiomuil uugekc RUM Ha 6aze GIN.

* Mopyns shared ispell, TO3BOISIIONINE PAa3MECTUTD CIIOBAPH B 0OIIIEN TaMSITH.

e Mogyns sr_plan, IO3BONISAIONINI COXPAHSATh U BOCCTAHABINBAThH IIJIaHLI 3alIPOCOB.

Brinycku Postgres Pro Enterprise cnenyiot 3a BeimyckaMu PostgreSQL, x0oTs nHOTrma MOTYT BEIIIYCKaTh-
ca dame. Cxema BepcuoHupoBaHusa Postgres Pro Enterprise ocHoBaHa Ha cxeMe BEePCUOHUPOBAHUSA
PostgreSQL u BkII0O4YaeT OONOJIHUTEILHYIO TUGDY.

3. KpaTtkaa uctopusa PostgreSQL

OOGBEKTHO-PENSIIIMOHHAS CUCTeMa yIIpaBleHus: 0a3aMu JaHHBIX, UMeHyeMasi cerogHs PostgreSQL, mpo-
n3oimma ot nakera POSTGRES, nanucanHoro B bepknu, Kanudopuuiickom yHuBepcurteTe. Ilocne mecs-
TuseTul pasdpabotku PostgreSQL ctan camoit pa3BuTtoi CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

3.1. NpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rnaBnsieMblit npodeccopoM Maiikiom CToyHOpPEeNKepoM, CIIOHCUPOBAIU aTeHT-
ctBo DARPA npu Muno6opontsl CIITA, YrnpaBneHue BoeHHEBIX uccienoBanuii (ARO), Hammonansubiit Ha-
yunbl ®oHp (NSF) u komnanus ESL, Inc. Peanuzanus POSTGRES rauamnaces B 1986 r. [lepBoHauanbHBIE
KOHIUENUIUU CUCTEMEI OBITM TPENCTaBJIEHH B MOKyMeHTe ston86, a onucaHue MepBOM MOMOENU HaHHBIX
MossBUIOCE B rowe87. IIpoeKT cucTeMbl TpaBUI TorAa OB MpefcTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXKepa XpaHuIuIla ObIIN paciucaHls B ston87b.

C tex mop POSTGRES mpoimés HeCcKOIbKO 3TAlloB Pa3BUTHA. [IlepBas «memMoBepcus» 3apaboTana B 1987
¥ Oblna mmokasaHa B 1988 Ha koudepennnu ACM-SIGMOD. Bepcus 1, onucansasa B ston90a, ObITa BBI-
nymieHa [Jigd HEeCKOJIBKUX BHEITHUX IOoIb30BaTesien B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMBI
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mpaBun (ston89), ona 6rlnta mepemenasa (ston90b), u B Bepcuu 2, BHITyIIIeHHOM B uioHe 1990, Oblia yxe
HOBas cucTteMa npasui. B 1991 Brimia Bepcus 3, B KOTOPOU MMOSBUIACH IOAOEPKKa Pa3/INYHBEIX MEHe-
IXKepOoB XpaHUININIA, YIy4IIeHHBIN UCTIOTHUTENL 3alIPOCOB U IIepenncaHHas cucteMa npasui. [Tocneny-
1o1IMe BHITYCKYU 10 Postgres95 (cM. HMXKe) B OCHOBHOM OBUIM HAIPABJIEHHI HA yIyYIIEeHNE MOPTUPYEMO-
CTU U HaTEXKHOCTH.

POSTGRES npuMeHSsCs OJis peannu3aliii MHOXKeCTBa HCCIeO0BaTEeIbCKUX U IPON3BOACTBEHHEBIX 3a1ay.
B ux umcine: cucTeMa aHanmu3a (GUHAHCOBBIX JAaHHBIX, TAaKEeT MOHUTOPHHTA PabOTHI peaKTHBHEIX OBUTA-
Teyei, 6a3a JaHHBEIX HAOJIOMeHUH 3a acTeporgaMy, 6a3a JaHHBEIX MeOUITHHCKON HHpOpMaIlnyu, HeCKOJIIh-
KO reorpaduueckux uHpopMaruoHHEX cucteM. POSTGRES TakXe HMCHIOJIB30BaJICS OjIsT OOydYeHUS B
HEeCKOJIbKUX yHuBepcuTeTax. Hakonell, kommanus Illustra Information Technologies (1mo3:ke cTaBIas
4acTbelo Informix, KoTopas ceidac npuHaniaexkut IBM) BOCIIOIb30Bajlach KOOOM U Hallllla eMy KOMMeEP-
yeckoe npuMeHeHue. B korne 1992 POSTGRES ctan ocuoBHOU CYB]] Hay4YHOT 0 BEIYUCIUTEIBHOIO IIPO-
ekTa Sequoia 2000, onmucaHHOTrO B ston92.

B 1993 uwncno BHEIIHUX ITONIb30BaTesed yaBOuIoCh. CTamo 0YeBHUOHO, YTO OOCIyKMBaHUE KOIa U IIOfI-
IeprKKa 3aHHUMaeT CIIUIIKOM MHOT'O BpEMEHU, U eT0 He XBaTaeT Ha UCCIeNoBaHUA. [IJI1 CHUXKEHUS 9TOU
Harpy3ku mpoekT POSTGRES B bepkiu Obl1 o¢UIIHaIbHO 3aKPHIT Ha Bepcun 4.2.

3.2. Postgres95

3

B 1994 9upmpu 10 u Oxomnnmu Yen mob6aBunu B POSTGRES muTepnperaTop si3bika SQL. Yke ¢ HOBEIM
uMeHeM Postgres95 Ovl1 onyOnuKOBaH B MIHTepHeTe M Hadall CBOUM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBEITEIM UCXOOHBIM KOLOM.

Kop Postgres95 6wt mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuicsa Ha 25%. Bnaromaps
MHOKEeCTBY BHYTPEHHUX U3MEHEHUH OH cTall OricTpee u yonobHee. Postgres95 Bepcuu 1.0.x paboTai mpu-
MepHo Ha 30-50% 6nicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo mcopas-
JIEHUS OIMOOK, ITPOMU3OIIIITH CIIEAYIOIINe U3MEHEHUS:

* Ha cmeny a3viky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHbIM B cepBepe). (MHTepdeiicHas
oubnuoTeka libpg yHacnengosana cBo€ umsa ot PostQUEL.) Tlog3anpock He TOAAepKMBATUCE O BHI-
xoma PostgreSQL (cM. HUXKe), XOTS UX MOXKHO OBLJIO UMUTHUPOBaTh B Postgres95 ¢ moMo1isio momb-
3oBaTeNbcKux ¢pyHKuui SQL. Briu 3aHOBO peasn30BaHHbl arperaTHile GyHKIINU. TakkKe [MOABUIIACh
noagepXkKa IMpenjioXeHus GROUP BY.

e Jlna uaTepakTuBHBIX SQL-3ampocos Oriyia pa3paboTaHa HOBas mporpamma (psql), KoTopast UCIIOJTh-
3oBania GNU Readline. Ctapas nporpaMMa monitor cTajna He HyKHa.

* TlosiBuylack HOBasl KJIMEHTCKasA OubnuoTeka 1ibpgtcl mns nopmepxkku Tcl-kmuenTos. [Tpumep o60-
JIOYKHY, pgtclsh, IPeACTaBIsaNI HOBEE KoMaHAH Tcl o B3auMopenicTBus porpaMm Icl ¢ cepsepoM
Postgres95.

* BBII yCcOBepIIeHCTBOBAH HHTepdelc mis paboTel ¢ O0IbMUME 00beKTaMu. EQUHCTBEHHEIM MeXaHu3-
MOM XPaHEeHHs TAKKUX JaHHBIX CTAaJId HHBEPCHOHHBEIE 00heKThl. (MHBepcuoHHas ¢aiioBasi CuCTeMa
OblyIa ymaneHa.)

* VYpaneHa cucTteMa IIpaBUjl Ha YPOBHE 9K3EMILJIIPOB; Ilepe3anurChiBaloIUe IpaBujia COXPaHUIUCE.

e C HUCXOOHBEIM KOOOM CTaJIN PACIIPOCTPAHATHCA KPATKHWE OIMMCAaHUA BO3MOXKHOCTEH CTaHOApPTHOI'O
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomb3oBancs GNU make (BMecto BSD make). KpoMme TOro, cTamo BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemopuduimposanHoi Bepcueit GCC (ObII0 MCIIPaBieHO BEIpaBHUBAHME
JaHHBIX).

3. PostgreSQL

B 1996 r. cTanmo moHSATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIBITAHNE BpeMeHeM. MEI BRIOpasiu HO-
Boe uMs, PostgreSQL, oTpaxkatoiiee cBsi3b Mexkay opuruHaiabHeiIM POSTGRES u 6ojiee mo3gHUMH Bep-
cuamu ¢ nogmepxkkou SQL. B To xxe BpeMsi, Mbl IPOJOJIZKUIIY HyMepaluo Bepcuil ¢ 6.0, BEpHYBIIUCH K
IOocCJiegoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.
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Postgres no-nipexxHeMy cumTaeTcsa OopUIINaIbHEIM UMEHEM IIPOeKTa He TOJIBKO 110 TPagUuIluY, HO U IIOTO-
My, 4TOo Postgres npousHocuts npoire, yeM PostgreSQL.

B mporecce paspaboTku Postgres95 ocHOBHEIMM 3amadaMy ObLIM MOWCK M IIOHUMAHUE CYIIEeCTBYIOIINX
mpob6ieM B cepBepHOM Kope. C mepexomoM K PostgreSQL akIeHTH CMECTHIHMCH K Peanu3alui HOBBIX
GYHKUIMH 1 BO3MOXKHOCTEHM, XOTsI paboTa IPO0JIzKaeTCsl BO BCeX HATIPABIIEHUSX.

4. CornaweHun

CrnenyroIye COTJIallleHUsT UCIOIb3YIOTCS B ONMMMCAHUAX KOMaH/: KBaJpaTHbIe CKOOKM ([ ¥ ]) obo3Haya-
0T HeoOsi3aTenbHbIe YacTu. durypHbeie ckoOKM ({ ¥ }) U BepTHKallbHas dyepTta (|) 0003HaAYaoT BHIOOP
OOHOTO U3 IPEeNJIOKEHHBIX BapuaHTOB. MHOTOTOYHE (. . .) O3HA4YaeT, YTO IPEOLIAYINNM 3JIEMEHT MOXKHO
IIOBTOPUTE.

HNHorpa onst sicHocTu KoMaHabl SQL mpegBapsitoTCst MpUrialleHueM =>, a KoMaHabl 000JI0YKY — IIPUTia-
IIIeHUEM S.

IMTog aOmuHucmpamopoMm 3mech OOBIYHO ITOHMMAETCST YeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejlaeT WUCIIOIb30BaTh JII000MU
KOMIIOHEHT cucTeMHl Postgres Pro. 9tu ponu He ciegyeT BOCIIPUHUMATH CIIMIIKOM y3KO, TaK KakK B 9TOU
KHUTEe HeT ONpeNeIéHHBIX AONYIIeHU! OTHOCUTEIHHO IPOIeAypP CUCTEMHOTO afMIHUCTPUPOBAHUSI.

5. Kak npaBusabHO cooOwmnTb 00 OLLMOKe

Ecnu B HatiméTe omubKy B Postgres Pro, matiTe HaM 3HaTh O Hel. bimarogaps BamieMy oT4é€Ty 00 omrnbke,
Postgres Pro crtanHet emé 0ojiee HamEXHBIM, Bedb daXKe IIPU CaMOM BBICOKOM KadeCTBe Koda HelIb3s
rapaHTUPOBATh, YTO KaXKAbIM O/10K U Kaxpaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPU TI0OBIX
006CTOSITENILCTBAX.

Cnenyrolye IpenoXKeHus IPU3BaHL IOMOYb BaM B COCTABJIEHHH OTYETaA 00 oImrubKe, KOTOPBIM MOXKHO
OymeT o6paboTath 3¢ GHEKTUBHO. MBI He TpebyeM UX HEYKOCHUTEJIbHOT'O BHITIOJTHEHM S, HO BCE XKe JIydllie
clenoBaTh UM IJig obuiero 6ara.

5.1. AvarHocTuka owmOboK

ITpexknme gyeM coobmaThk 00 omuOKe, MOXKaJIyHCTa, IPOYUTANTE U IepeuynTanTe JOKYMEHTAIUI0 U yoeau-
TEeCh, 4YTO BOOOIIE BO3MOXKHO CHEJIAaTh TO, YTO BH XOTUTE. ECIIM U3 HOKYMEHTAIIMU HESICHO, MOXKHO 3TO
CcIOenaTh WX HET, MoXKaJyhucTa, coobmuTte u 06 3TOM (Torma 3TO omrbKa B JOKyMeHTaluu). Eciu BeIsC-
HSIETCS, YTO IIpOrpaMMa AeJjlaeT YTO-TO He TaK, KaK HallMCaHO B JOKYMEHTALlMH, 9TO TOXKe ommbKa. BoT
JIUIITHF HEKOTOPBIE ITPUMEPHI BO3MOKHBIX OIIUOOK:

e [TIporpamMma 3aBepIIaeTCsl C aBAPUUHBEIM CUTHAJIOM WX coobOIeHneM 00 ommnbKe onepalnoHHON CU-
CTeMBI, yKa3bIBaWIIel Ha TpobiemMy B mporpamMe. (B KauyecTBe KOHTPIIPUMEPA MOXKHO ITPUBECTH
coobirenne «HeT MecTa Ha AUCKe» — 3Ty MPOOIEMY BB JOIXKHBI PEIIUTH CAaMHU.)

e TIporpamMma BHIOAQET HENPABUIBHBIN PE3YIbTAT [JIs JIIOOBIX BBOJUMBIX JaHHBIX.
* [IporpaMma OTKa3bIBAE€TCS IPUHUMATH OOIYCTUMEIE (COTIACHO HOKYMEHTAIINM) JaHHEIE.

* HporpaMMa IIPUHUMAET HEeOOIIyCTUMEIE€ JaHHBIE oe3 COO6I.T.I€HI/I${ 00 ommubKe UIu IIpenynpexneHusd.
Ho nmoMHuTE: TO, UYTO BLI CUUTAETE HeOOIIyCTUMBIM, MBI MO2KE€M CUHUTATHh IIPUEMJIEMBIM PDACIIUPEHN-
€M HUJIM COBMECTHUMEIM C HpI/IHHTOfI HpaKTHKOﬁ.

* He ynaétcs ycranoBuTh Postgres Pro Ha nopgepxkruBaeMoi InaTdopMe, BHIIONIHASI COOTBETCTBYIO-
myue UHCTPYKLIUU.

3mech mop, «IIporpaMMoM» IMoApPa3yMeBaeTCsI TPOU3BOJIbHLIN UCIOHAEMEBIN (paliy, a He UCKITIOUYHUTEILHO
CEepPBEPHEBIN IPOIIECC.

MennenHas paboTa WM BBICOKAS 3arpy3Ka PeCypcoB — 3TO He 00s3aTenbHO omubKa. Takke MOKET He
OBITH OITMOKOM KaKoe-TO HECOOTBETCTBHE CcTaHOapTy SQL, eciu TOJBKO SIBHO HE OEKJIapUPYETCS COOT-
BETCTBHE B JAHHOM acCIIeKTe.
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5.2. Y10 cooOwaThL

Coo61as o mpobieMe, mocTapaiTech U3NOXKUTE BCce pakThl. B KaxagoMm oTuéTe 00 omubKke ciaenyeT yKa-
3aTk:

TouHYyI0 ITOCIEem0BaTEeILHOCTh OEeUCTBUM IJIsI BOCIPOU3BeOeHusI Npo0ieMbl, HaUYMHAas C 3anycka npo-
epammbl. OHa OOJIKHA OBITH CAMOIOCTATOYHOM; €CJIM BBIBOJ 3aBUCHUT OT JMAaHHBIX B TAO/IHIIAX, TO
HeOOoCTAaTOYHO COOOIIUTh OOUH JIHIIL SELECT, 6e3 MpediieCcTBYIOIINX OIepaTOPOB CREATE TABLE B
INSERT.

Jlyamu#t popmaT TecTa s npobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO IepegaThk nmporpaMmme psql

u yBUOeTh npobnemy. (M ybenurecs, 4To B BaleM ¢aiine ~/.psglrc HUYero HeT.) CaMbiii IPOCTOMU
cr10co6 MOMyYuTh TAaKOU (paiiyi — BRITPY3UTH 0OBABIEHUS TaOIUI U NaHHbIe, He0OXOOUMEIE IIJIS CO-
3@aHuA IIOJIUTOHA, C ToMolkio pg dump, a 3aTeM fo6aBUThL MpobJieMHEBIN 3anpoc. [locTapaiiTech co-
KpPaTUTh pa3Mep Balllero TeCTOBOTO IIPpUMepa, XO0TS 3T0 He abcomoTHO Heobxonumo. Ecnu ommbka
BOCIIPOM3BOMUTCSI, Mbl HAWOEM €€ B II000M CIIydae.

Ecnu Ballle MpunoxkeHWe UCIIONb3yeT KaKOU-TO APYrol KINeHTCKul nurepdetic, Hanpumep PHP, no-
XKaJIyuCTa, IOMBITAlTECh CBECTU OIINOKY K IPOOJIEMHEIM 3alIpocaM.

Pe3yanaT, KOTOprfI BEI IIOJTy4aeTe. Ecnu ecthb COOGI.T.[eHI/Ie 006 OI.HI/I6Ke, moKaxurte ero. Ecnu IIpo-
I'PaMMa 3aBepIIaeTCsa OIINOKOM OHepaHHOHHOﬁ CHUCTEMHI, COO6U.II/ITe o Hel. Unu ecnu HUYEro He
IIPOUCXOOUT, OTPA3UTE 3TO. Haxxe ecnu B pe3ylibTaTe Ballero TeCTa IIPOUCXOOUT cboi IIPOTrPaMMEBI
HUIJIA 9TO-TO O4YE€BHUOHOE, MBI MO2KEM HeE Ha6J'IIOJIaTI> 3TOTO0 Yy cebs. Hpome BCEero 6y1:[eT CKOITLPOBAThb
TEKCT C TepMHUHAJIa, €CJIM 3TO BO3MO2KHO.

IIpuMmeyanue

Ecnu BBl ymoMuHaeTe coobiieHne 06 ommbKe, IMoXKanyHcTa, yKaXKUTe ero B Haubojee IMOTHOMH
dopme. Hanpumep, B psql, st 3TOro cHavalla BEIIIOTHUTE \set VERBOSITY verbose. Ecnu
BBI ITUTHPYETE COOOIEeHUST U3 XKypHalla COOBITHHN cepBepa, IPUCBONTE TapaMeTPy BHIIOIHEe-
Hus log error verbosity 3HaueHUe verbose, YTOOH XKypHas OblI Hanbonee MOAPOOGHBIM.

IIpuMmeyanue

B cnyyae KpuTHYECKUX OITHO0K COOOIIeHNEe Ha CTOPOHE KIIMEeHTa MOXKET He COIepPXaTh BCIO
HeoOxomuMyio nHpopMalmio. [ToxkanyicTa, TakKkKe U3yYUTe XKypPHaAN cepBepa 6a3 JaHHBIX.

OueHb BaXKHO OTMETUTD, KAKOHM Pe3yNIbTaT BH 0KUOAIN MOMYy4YUTh. I1oKamy#cTa, IPUBOOUTE OXKHU/IA-
€MBbIHM pe3yIbTaT, eCJIH 9TO YMECTHO.

Bce mapaMeTphsl KOMaHOHOM CTPOKH M APYyTrHe IIapaMeTphl 3allyCKa, BKJII04as BCe CBA3aHHEIE IIepe-
MeHHbIEe OKPY2KeHUS UiIu paiasl KOHPUTrypalnyu, KOTOPEle BBl U3MEHSIIN.

Bcé, 4To BEI menanu He TakK, KaK HallucaHo B WHCTPYKIHUAX I10 YCTAaHOBKE.

Bepcuio Postgres Pro. YToOr! BEISICHUTb BEPCHUIO CEPBEPA, K KOTOPOMY BBI ITOOKJTIOUEHBI, MOZKHO BHI-
IIOJIHUTH KOMaHOy SELECT pgpro_version () ;. BOJBIIMHCTBO UCIIOJIHIEMEIX IPOrPaMM TaKzXKe I101-
OEepKUBAIOT ITapaMeTp —-version; KAaK MUHUMYM OOJI?)KHO paboTaTh postgres —-version M psql —-—
version.

Ceepmenus o waTdopMe, BKIII04Yasi Ha3BaHUE U Bepcuio siapa, 6ubnuoreku C, XapaKTEPUCTUKH IIPO-
meccopa, IaMsTH U T. 1.

5.3. Kypa coobwaTb

B of6mem cny4ae moceiiatk coolineHus 00 ommbKax ClIemyeT o agpecy <bugs@postgrespro.ru>. MH
ITPOCHM Bac HaMHMCaTh MHHOPMATUBHYIO TEMY ITHMChMa, BO3MOXKHO BKJTIOYMB B HEE YaCThb COOOIIEeHus 00
ommobxKe.
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He otmpaBnsiiTe oT4éthl 00 ommbKax, crmemudUYHBEIX mjias Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mopmmepzkuBaeTcs coobimecTBoM PostgreSQL. OmHakKo BB MO-
KeTe coo0IIaTh II0 agpecy <pgsql-bugs@lists.postgresql.org> 000 BcexX OmMMUOKaX, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Bala ommOKa He CBsA3aHa C ocobeHHoCTSIMH Postgres Pro, He IIOCHIIaiiTe cooOIIe-
HUS B CIIMCKM PACCHIIKH OJIS IIOJb30BaTejiel, HaIpuMep B <pgsql-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. DT PACCHIJIKN IIpeOHa3HAYEHHl OJISI OTBETOB Ha BOIPOCHI
TIOJTb30BaTEJIEeH, ¥ UX MOOMUCUYUKN OOBIYHO HEe XOTST ITOIy4aTh coolIieHus o6 omubKax, 60jiee TOro, OHU
BPSM JIM UCHPABAT UX.

Takxe, MOXKaJly’CTa, He OTIIPaBJIsIUTE OTYETHI 00 ommnbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIHCOK IIpegHa3Ha4YeH Os oO0CyKOeHUs: pa3paboTKu
PostgreSQL, u 6ynet nyuitie, ecinu coobuieHus 00 omnbKax 6ymyT CyliecTBOBaTh OTHEeNbHO. MEI IepeHe-
céM oOCyxKOeHue Ballled omuOKY B pgsgl-hackers, eciiu cBsi3aHHas1 ¢ PostgreSQL npo6neMa motpebdyeT
OOIIOJTHUTEJIBHOI'0 PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

IloGpo nmozxkasioBaTh Ha BCTpeuy ¢ Postgres Pro. B crnenyiomux rjiaBax BBl CMOXKeTe ITOJIyYUTh 0011ee mipeq-
cTaBieHue o Postgres Pro, pensauuoHHBIX 0a3ax JaHHBIX U si3bIKe SQL, ecnu BH el1€ He 3HaKOMEBI C 9TUMU
TeMaMHu. DTOT MaTepuan OyJeT IOHATEH Aaxe TeM, KTO o6afgaeT TOIbKO OOIIMMY 3HAHUSAMU O KOMITBIO-
Tepax. Hu oneIT mporpaMMupoBaHusl, HU HABBIKM MCIIONb30BaHusd Unix-cucteM He Tpebyiorcsi. OCHOBHasS
1eab 9TOM YaCTU — IIO3HAaKOMUTH BaC Ha IPaKTHUKE C KJIIOYEBEIMU aclieKTaMu cucteMul Postgres Pro, mo-
9TOMY 3aTparuBaeMble B HeM TeMbl He OyIyT pacCMaTpPUBATHCSA MaKCUMaIbHO I'Ty0OOKO U TIOJIHO.

ITpounTaB 3TO BBeAEeHUE, BbI, BO3MOXKHO, 3aX0TUTE nepeitu K Yactu I, uToOml momyuuTk 6osee popma-
M30BaHHOE 3HaHWe s13kiKa SQL, unmum Kk YacTu [V, mocBsmeERHOM pa3paboTke mpunoxkeHui oiust Postgres
Pro. s nsyuenuss SQL MOXKHO BOCIIOIb30BaTLCS IEMOHCTPAIIMOHHOM 0a30M JaHHBIX, OMMCAaHHOU B [1pu-
noxenuu M. TeMm ke, KTO yCTaHaBIMBaeT U aIMUHUCTPUPYET CepBep CaMOCTOSTEJIBHO, ClieyeT TakxKe
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexkpne yeM BB CMOXKETe UCIOIb30BaTh Postgres Pro, BBl KOHEYHO JOJIXKHEL €70 YCTaHOBUTL. OOHAKO
BO3MOXKHO, 4TO Postgres Pro yXxke ycTaHOBIIeH y Bac, 1100 IOTOMY YTO OH BKJIIOUEH B Ballly OIlepalloH-
HYIO CUCTeMY, Tu0O0 ero yCTaHOBUJI CUCTEMHEIN agMUHUCTPaTop. ECiu 3TO Tak, 00paTUTECh K JOKYMEH-
Talluy II0 OIEePAalMOHHON CHCTEMeE UJIU K BallleMy agMUHUCTPATOPY ¥ Y3HaUTe, Kak MOJIyYUTh JOCTYI K
Postgres Pro.

Ecnu Be ycTaHaBnmuBaeTe Postgres Pro camocTosiTETBHO, BOCIIONB3YUTECH MHCTPYKIIUSIMHU IO YCTAHOBKE
(I'maBa 17), a 3aKOHYHUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUi0. O6s13aTeTbHO MPOYUTAUTE U BHITIOJ-
HUTE YKa3aHUS 0 YCTAHOBKE COOTBETCTBYIOIIUX MMEPEMEHHBIX OKPYKEHU .

Ecnu Bam agMUHUCTPATOP BBITIOIHUI YCTAHOBKY He C TapaMeTpaMU 110 YMOJTYaHUI0, BaM MOXKET IIOTpe-
0oBaThCS IIPOJENaTh HOIIOIHUTENbHYIO paboTy. Hanprumep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH Ha yaa-
JIEHHOM KOMITBIOTEPE, BaM HYKHO OyIeT yKa3aTh B IePEeMEHHOM OKPYKEHUA PGHOST MMS 3TOTO KOMITBIO-
Tepa. BeposiTHO, TakXKe IPUOETCS YCTaHOBUTE IIePEMEeHHYI0 OKPYKeHUsI PGPORT. To eCThb, €CIIU B IIEITa-
eTech 3allyCTUTh KJIMeHTCKOe IIPUJIOKEeHNe 1 OHO COO0IlaeT, YTO He MOXKeT IIOOKII0YUThECA K 6a3e gaH-
HBIX, BB IOJIZKHEI 0OPATUTHCS K BallleMy agMUHUCTPaTopy. Eciiu 5To BBl caMu, BaM ClleyeT 00paTUTHCS K
OOKYMeHTaluuu ¥ yOeoUuThCS B IPaBUIIBHOCTU HAaCTPOUKY OKpYyzKeHUs. ECIu BE He IOHSIN, O Y4EM 3[€eCh
UOET pedb, IeperauTe K CIenyIoIeMy pa3meiny.

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.

¢ KnneHTCKOe IPUI0XKEHUE IOIb30BATENSI, XKealolllee BHIIONHATE oepaluu B 6a3e maHHBIX. Kou-
€HTCKME IIPUI0KEHUST MOT'YT OBITh OUeHb Pa3HOOOPA3HBIMIU: 3TO MOXKET OBITh TEKCTOBAS YTUIUTA,
rpadudeckoe IPUIOKEeHNe, BeO-cepBep, UCIONIb3YIomuil 6a3y maHHBIX A1 0ToOpa>keHus BeO-cTpa-
HUII, UK CIIeIIaIn3UPOBAHHBIA UHCTPYMEHT O obcnyxuBauus BIl. HeKoTophle KITMEHTCKUE IIPHU-
JIOJKEHUS TIOCTaBJISIOTCSA B cocTaBe nucTpubyTuBa Postgres Pro, ogHako GOBITMHCTBO CO37AIOT CTO-
POHHUE pPa3pabOTUYUKH.

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 MmoxkeT 00CTyK1BaTh OOHOBPEMEHHO HECKOJILKO MOOKTIOYEeHU N KITUeHTOB. [IJ15 3To-
TO OH 3allyCKaeT («IIopoXkKaaeT») OTAEJIbHBIN NPOILEeCC OJId KaXKOoro IMOoOKJIoYeHnsa. MOXKHO cKa3aTh, UYTO
KJIMEHT U CePBEPHLIH IIpoIecc oOIaloTCsA, He 3aTparuBasi TJIaBHEIM IIPOIECC postgres. TakuM oOpas3om,
TJIaBHHIM CEPBEPHEHIM ITPOIleCC Bcerma paboTaeT M OXKHUOAET MOOKIIIOUEeHUs KIMEeHTOB, IPUHUMAS KOTO-
phle, OH OpraHU3yeT B3aUMOAEUCTBUE KIIMEHTa U OTHOENbHOTO CEPBEPHOrO Ipoilecca. (KoHeYHO BCE 3TO
TIPOUCXOOUT He3aMeTHO [JIs II0Jb30BaTeJIsI, a 9Ta CXeMa pacCMaTpUBaeTCs 3MeCh TOJIBKO AJIS ITOHUMa-
HUS.)

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

ITepBoe, Kak MOXKHO ITPOBEPUTH, ECTH JIU Y BaC AOCTYII K cepBepy 0a3 JaHHBIX, — 9TO IIONBITATHCS CO30aTh
0a3y manHbIX. PaboTarommii cepep Postgres Pro MoxeT ynpaBisiTh MHOKECTBOM 0a3 aHHBIX, YTO I03-
BOJISIET CO3[aBaTh OTHENbHBIE 0a3kl JaHHBIX AJIST PA3HBIX ITPOEKTOB U MOJIh30BaTEIIEH.

Bo3MOKHO, Balll afMUHHUCTPATOP yKe co3pmast 0a3y HaHHEIX OJIS Bac. B 3TOM ciiydae BE MOXKETE IIPOILy-
CTUTB 9TOT 3TAll ¥ IEPEUTH K CIIEAYIOIMEMY Pa3meny.

151 co3maHust 0a3bl MAaHHLIX, B 3TOM IIPUMEpPe Ha3BaHHOM mydb, BEIIIOJHUTE CIIEOYIOITYI0 KOMaH/IY:
$ createdb mydb

Ecnu BHI He yBUOUTE HUKAKHX COOOIIEHUM, 3HAYUT Oepalus Obljia BEIIIOTHEHA YCIEITHO U ITPOOOIzKeHHe
9TOr0 pasfesia MOXKHO IPOIYCTHUTE.

Ecnu BuI BUOUTE C006].T.IeHI/Ie THUIIA:
createdb: command not found

3HauuT Postgres Pro He GBI yCTaHOBIEH IIpaBUibHO. JINO0O OH He yCTaHOBJIEH BOOOIIe, 100 B IIyTh II0-
HUCKa KOMaH[, 000JIOYKY He BKIIIOYEH ero KaTanor. ITonpoOyiiTe BEI3BaTh Ty Ke KOMaHOy, yKa3as abco-
JIIOTHHIYA Iy Th:

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

Y Bac 9TOT OyTh MOXKET OBITh OPYTUM. CBSIKUTECH C BalllMM afMUHHUCTPATOPOM UJIM IIPOBEPHLTE, KaK OBIJIN
BBITIOJTHEHHBI MHCTPYKIIMHU 10 YCTAHOBKE, YTOOHI MCIIPABUTh CUTYALIMIO.

Emeé oquH BO3MOXKHEIN OTBET:

createdb: He ymanoch HNOOKIIOUHUTLCY K Oaze postgres:
He yOalocCh IOIKNOYUTbBCYI k cepBepy: No such file or directory
OH meHCTBUTENbHO pafoTaeT NOKAalNbHO U MIPUHUMAET
coenuHeHud uyepes Unix-cokxer "/tmp/.s.PGSQL.5432"?

9To 03HAYAaeT, YTO cepBep He paboTaeT UIH createdb He MOXKET K HeMY ITOOKIIOUUTLCA. M B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE MU 00paTUTECh K aAMUHHUCTPATOPY.

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

createdb: He ypanoch NOOKNIOUHTLCHA k 6ase postgres:
BAXHO: ponbp "joe" He cymecTByeT

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMHEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, mpouyuTtauTe ['masy 21,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITONH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: cosmaTs 6a’3y OaHHEIX He yIaloCh:
OIIMBKA : HeT IpaB Ha co3daHue 6as3bl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTensiM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HE0OXOOMMO COOTBETCTBYIOIIlee pa3permieHue. B aToM ciydae
ob6paTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bul ycTaHaBinuBanu Postgres Pro camu, To Ojist menei 3To-
TO BBEJIEHUS Bhl HOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomiero cepsep BII. !

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 yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

$ createdb
Ecnu BeI 60JIbIlIE HE XOTUTE MCIIOJIL30BaTh Ballly 0a3y mMaHHLIX, B MOXKETe yaanuTh e€. Hampumep, ec-

M BHI Bragejien (co3maTenb) 6a3bl JAHHBIX mydb, BBl MOXKETE YHUYTOXKUTH €€, BBIIOJIHUB CJIEOYIOIIYIO
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 TeEpMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO UHTEP-
aKTHBHO BBOIOUTH, PE€aKTHUPOBATh M BHIIOIHATE KOMaHOL SQL.

e Hcnomnb3ys CyIllecTBYyIOUMe rpadruyecKrue UHCTPYMEHTH], HanpuMep, pgAdmin unu opucHBIN nakeT
c moxpmepzxkkot ODBC unu JDBC, T03BONSIONINIY CO30aBaTh U YIPABIIATh 0a30¥ MaHHBIX. ITH BO3-
MOXKHOCTH 37IeCh He pacCMaTpPUBAIOTCH.

e HamwmcaB coGCTBEHHOE ITPUIIOKEHUE, UCIIONb3YysI OJUH U3 MHOXKECTBA HOCTYITHHIX SI3BIKOBBIX HHTEP-
deiicos. [ToopobHee 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 ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHM MoJjib3oBaTensa. O6 9ToM yxkKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3felle, IIOCBIIIEHHOM KOMaHIe createdb.
B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgql (13.23.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

YTo moKa3kIBaEeT, YTO BEHL SIBJISIETECH CYIEePIIOJIb30BaTeIeM, U TaK CKopee BCero OyneT, eCJIii BBl yCTaHaB-
nMBanu 9K3eMIisap Postgres Pro camu. B aToM ciydyae Ha Bac He OyOyT PacIpPOCTPAHSITHLCSI HUKaAKHE
OrpaHUYEHUS OOCTyIa, HO OIS Ilefled JaHHOI'O BBeJeHUs 3TO He BaXKHO.

Ecnu BB CTONIKHYJIUCH C TTPO0JIeMaMH ITPH 3aIlyCKe psgl, BEPHUTECH K IPedbIayIieMy pasmeny. KomaHmsr
createdb M psql IMOOKITIOYAIOTCS K CEPBEPy OOMHAKOBO, TaK YTO €C/Ix IIepBas paboTaeT, mojaxKHa pabo-
TaTh 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 13.23.1 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 sIBA0TCs 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 psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEAUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTH psql JOKYMEHTHPOBAHHI B CIpaBKe Ps(l. B 3ToM pyKoBOICTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTHY SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YIOOHOM ClIydae.
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2.1. BBepeHue

B sTo11 rmaBe paccMaTpuBaeTcs ucnonab3oBanue SQL Oy BEIIOTHEHWS IPOCTHIX onleparnuii. OHa Ipu3Ba-
Ha TOJILKO IIO3HAKOMUTH Bac ¢ SQL, HO HU B Koell Mepe He IPeTEeHAYET Ha UCUYepIbIBalllee pyKOBOLACTBO.
ITpo SQL manmcano MHOXKeCTBO KHUTI, BKodasa melt93 u date97. IIpu sToM cremyeT y4UTHIBATH, UTO
HEKOTOpHIe BO3MOXKHOCTH 3bIKa Postgres Pro sBnsi0TCS pacmupeHUusIMU CTaHOapTa.

B cnepyromux mpuMepax MEL IIpeflioiaraeM, 9To BE CO3nan 06a3y HaHHEIX mydb, KaK OIKUCAHO B IIPENEl-
OyIel rjiaBe, ¥ CMOTJIM 3allyCTUTD pPsdl.

2.2. OCHOBHbIE NMOHATUA

Postgres Pro — aTo pessiuuoHHasa cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]l). 9To 03HavaeT, 4TO
9TO CUCTeMa yIIpaBJIeHUS OAaHHBIMU, IIpeNCTaBlIeHHEIMU B BUOe omHoweHull (relation). OTHOmeEeHUE —
9TO MaTeMaTUYECKU TOYHOe 0003HaYeHMe mabaulbl. XpaHeHMe OAaHHBIX B TaOJMIlaX TaK PacIpocTpa-
HEHO CerofHs, YTO 9TO KaXeTCS caMBIM O4YEeBUIHEIM BapMaHTOM, XOTS €CTh MHOXKECTBO OPYTHUX CIIOCO-
00B opranu3auny 6a3 maHHbEX. Hanpumep, daiinel 1 katanoru B Unix-mogoGHBIX OTI€PalOHHLIX CUCTE-
Max 06pa3yioT uepapxudecKkyio 0a3y JaHHBIX. AKTUBHO Pa3BUBAIOTCSI 00BEKTHO-OPUEHTUPOBAHHEIE OA3EI
IaHHBIX.

Jlro6ast Tabulla mpeacTaBiisgieT co00M UMEeHOBaHHLIN Hab0op cmpok. Bce cTpoky TaGJIMIIEI MMEIOT OOUHAa-
KOBHIN HAa0Op MMEHOBAHHLIX CMO101,08, IPY 3TOM KaxKAOMY CTOIOIY Ha3HA4YaeTCs ONPENeSIEHHBIN TUII
OaHHBIX. XOTS MOPSIAOK CTOJIOIIOB BO BCEX CTPOKaxX GUKCHUPOBAH, BaXKHO ITOMHUTD, 4TO0 SQL He rapaHTH-
pyeT Kakoi-nubo IMopPsmoK CTPOK B Tabsulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH ITPU BEIBOIE).

Tabnuiel o6 beIUHSAIOTCS B 623kl JaHHEIX, a HAO0p 6a3 MaHHEBIX, YIPaABISEeMBIH OTHUM 3K3EeMIIIIPOM Cep-
Bepa Postgres Pro, o6pa3yet ks1acmep 6a3 JaHHBIX.

2.3. Co3paHue Tabnuubl

Brl MoxkeTe co3pmaTh TabNuUIly, yKasaB e€ UM U IIePeUMC/IuB BCce UMeHa CTOJIOIO0B U UX TUIIBL:

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MUHUMAalbHAad TeMIepaTypa OHI
temp_hi int, —— MakcuMalbHad TeMIepaTypa OHI
prcp real, —— YpOBEHbL 0OCAaIKOB

date date

)i

Bechb 3TOT TEKCT MOXKHO BBECTH B psql BMECTE C CHMBOJIaMHU IIepeBofa CTPOK. psql MOHMMAET, YTO KO-
MaHIa IPOIOOIXKAaeTCs M0 TOUYKHU C 3aIlsATOH.

B komanmax SQL M0oxkHO CBOOOOHO UCIIOJIL30BaTh TPoOEIbHBIE CUMBOJIHI (TTpo6ensl, TaOyISAIIUM U IIepe-
BOABI CTPOK). DTO 3HAYUT, YTO BhI MOXKETE BBECTU KOMAHIY, BRIPOBHSB €€ MO-IPYTOMY UJIU JaXKe YMECTUB
B OOHOU CcTpoKe. [IBa MUHyca («——») 0003HaYal0T Hayasio KOMMeHTapusd. Bcé, 4To UOET 3a HUMHU 10 KOHIla
CTpoKU, urHopupyetrcsa. SQL He 4UyBCTBUTEJIEH K PETUCTPY B KIIOUEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCK/II0YEeHNEeM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B TaHHOM CJIy4ae 3TO He Tak).

varchar (80) omIpefenseT TUI JaHHBIX, AOMYCKAIOIINN XpaHeHNe TPOU3BOIbHBIX CUMBOJIBHBIX CTPOK [IJIH-
HOM 0o 80 CUMBOJIOB. int — OOBIYHBIN II€JIOYNCIIEHHBIN THII. real — THUII /IS XPaHEHUS YUCEI C IIJIaBalo-
el TOYKOI OMMHAPHOM TOYHOCTH. date — THII AaTH. ([a, cTonbell Tuila date TakKXKe Ha3bBIBAETCH date.
9T0 MoXKeT OBITh YIOOHO HUITH BBOOUTH B 3a0/TyKaAeHNEe — KaK II0OCMOTPETb.)

Postgres Pro nogpmep>xuBaeT ctaHmapTHBEIE TUIIHI SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp M interval, a TaKXKe OPyrue YHUBePCAJIbHBIE TUIIB U OoraTelf Ha-
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60p reomeTpuueckux TunoB. Kpome Toro, Postgres Pro MoxkHO pacmupsTts, co3maBast Habop co6CTBEH-
HBIX TUIIOB maHHBEIX. Kak crmencTBue, mMMeHa TUIIOB He SBIISIIOTCS KJTIOUEBBIMU CJIOBAMY B AaHHOW 3aIIUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mjis peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpPOM mpuMepe MBI COXPaHUM B TaOJIHIle TOPOIa M UX reorpauiecKoe I0JI0KEeHHE:

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

)i

3mech point — ODpuMep cruenuduyueckoro tumna gavHbx Postgres Pro.

Hakoger, ciaenyeT CKa3adTh, 4YTO €CJIM BaM GoJIbIlle He HY2KHa Kakas-mubo Ta6n1/1ua, HUJIN BEI XOTUTE II€PEe-
co3maTh €€ II0O-OPyroMy, BBl MO2XKeTe YOAJIUTh €eé, UCIIONIBb3y4d CIIeOYIOIIYI0O KOMaHOy:

DROP TABLE wumMdg_TabiuHIbL;

2.4. lobaBneHue CTPOK B Tabnuuy

st moGaBiIeHUs CTPOK B TaGJIUILY MUCIIOIB3YETCS OllepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, YTO IJI BCeX THUIIOB HAHHEIX IPHUMEHSIOTCS OOBOJILHO odeBMOHBEIE ¢popMaThl. KOHCTAHTHI, 3a
HCKIIOYEHNEeM IIPOCTHIX YHCIIOBBIX 3HAYEHHH, OOBLIYHO 3aKJII0YAlOTCS B alloCTPOGEH! ('), KaK B JAaHHOM
npuMepe. THII date HA caMOM feJjie OUYeHb TH00K U MPUHUMAaET pa3Hbie (GopMaThl, HO B JAHHOM BBEOeHUU
MHI OymeM MpuOepzKUBaTHCS IIPOCTOr0 M OJHO3HAYHOTO.

Tun point TpeOGyeT BBOAA Maphkl KOOPAUHAT, HATIPUMEP TaKUM 00pa30oM:

INSERT INTO cities VALUES ('San Francisco', '(-194.0, 53.0)"');

ITokazaHHEIN 30eCh CHHTAKCHC Tpe6yeT, 4YTOOLI BEI 3aIIOMHUIIN IIOPAO0K CTOJ'I6I_[OB. MoOXKHO TakK¥kKe IIpu-
MEHUTHh aJIbTEPHATHUBHYIO 3adllUCh, II€EPEYUCIIUB CTOJ'I6LII>I SIBHO:

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

BbI MO3KeTE TEepednucIuTh CTONIOIEI B APYTOM IIOPSITKE, €CIIU XKeJlaeTe ONMyCTUTh HEKOTOPHIE U3 HUX, Ha-
IIPUMED, ECJIH YPOBEHb 0CagKOB (CcTOJIOEl Prcp) HEM3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward',6 54, 37);

MHorue pa3paboTUYUKK MIPENIIOUYNUTAIOT IBHO MePEeYKNCIIATEL CTONOIIL, a He MMoJIaraThCs Ha MX IOPANOK B
Tabnuie.

[Toxkany#cTa, BBEAUTE BCe IOKAa3aHHbIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUTH JaHHbIE, C KOTOPHIMU MOXKHO
OymeT pabGoTaTh HabIie.

BEI TakKe MOXKeTe 3arpy3uTh OOJIBIION 00BEM MAaHHBIX M3 OOLIYHEIX TEKCTOBHIX (paiijioB, IPUMEHHUB KO-
MaHOy COPY. OGHIUHO 3TO OymeT OBICTpee, TaK KaK KOMaHaa COPY ONTHUMH3UPOBaHA [JIs TaKOTO IIPHMe-
HEHWUsI, XOTsI U MeHee TubKa, yeM INSERT. Hampumep, eé MOXKHO MCIIOIb30BaTh TakK:

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

37ech mompal3yMeBaeTCs, YTO HaHHBIM (aijl MOCTYyIIeH Ha KOMObIOTEPe, Irae paboTaeT CepBEepPHBIN IIPO-
1ecc, a He Ha KJIMEHTe, TaK KaK yKa3aHHBIN (ain OymeT IpoYnTaH HEeIIOCPEACTBEHHO Ha cepBepe. [laH-
HBIe, moOaBJIEHHBIE BHIIIE B TaOmuIily weather, MoXKHO TakXkKe go0aBUThH U3 (¢aliiia, ComepKaIlero ciemy-
o1Iee (3HaUYEHUS pPa3fesIeHbEl CUMBOJIOM TaOyIsIun):

San Francisco 46 50 0.25 1994-11-27
San Francisco 43 57 0.0 1994-11-29
Hayward 37 54 \N 1994-11-29
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IMTogpoGHee 06 3TOM BB MOXKETe yY3HaTh B onucaHuu KoMaHowel COPY.

2.5. BbinosiHeHMe 3anpoca

YT0o0OBI HOJIYYUTh HaHHBIE U3 TAOIUITHI, HYKHO BBIIOJIHUTE 3anpoc. [ 3Toro nmpepgHasHadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJIBKUX YacTel: BEIOOPKM (B KOTOPOM MEPEYUCIITIOTCS CTOIOIIEI, KO-
TOPBIE [OJXKHEI OBITh ITOJIYyYEHHI), CITUCKa Tabmull (B HEM IMEePEeYUCIITIOTCS TaOIUIbl, U3 KOTOPHIX OyayT
MMOJTy4YeHHbl [JaHHbIe) U He0o0s3aTeJIbHOTO YCIIOBUS (OIpPedesisiionero orpaundenns). Hanpumep, 4ToOb
TOJIYyYUTDb BCE CTPOKYU TAOMUIIEI weather, BBEOUTE:

SELECT * FROM weather;
3JIeCB * — 9TO KpaTKoe o003HaAYEeHUEe «BCeX CTOJ'I61_IOB>>. 1 Takum 06pa30M, 9TO PAaBHOCHUIJIBHO 3aIlMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3synbraTe ODOJIXKHO IOJIYYUTHCH:

city | temp_lo | temp_hi | prcp | date
——————————————— B s s s A
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 cmucke BbIGOpKI/I BBl MO2KeTe IIHCaThb He TOJIBKO CCHIJIKH Ha CTOJ'IGI_IBI, HO M BBIPAXKEHMHA. HaanMep,
BBI MO2KeT€ HalluCaThb:

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

U nonmy4uts B pe3yibrare:

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

OOpaTtuTe BHUMaHNeE, KaK IIPeIJIOKEeHNe AS IT03BOJISIeT IePeMeHOBaTh BEIXOOHOM cTobelr. (CaMo CII0BO
AS MOKHO OIIyCKarTh.)

3ampoc MOXKHO AOIOJHUTH «yCJIOBUEM», MOOaBUB MpPEMJIOKeHNe WHERE, OrpaHUYMBalollee MHOXKECTBO
BO3BpalllaeMbIX CTPOK. B mpennoxkeHnn WHERE YyKa3bIBaeTCS JIOTUYECKOE BhEIpaXkKeHue (IpoBepKa UCTUH-
HOCTH), KOTOPOE CIYyKUT (PUIBTPOM CTPOK: B pe3yNIbTaTe OKA3hIBAIOTCS TONBKO T€ CTPOKM, OJI KOTOPBIX
9TO BBIpaXKeHWEe UCTUHHO. B 3TOM BhIpaxKeHUM MOTYT IPUCYTCTBOBAThH OOBIYHEIE JIOTMUYECKUE OIlepaTo-
pE®I (AND, OR M NOT). Hampumep, cremyIomuil 3amrpoc NoKaxKeT, Kakasi rmoroga 6sina B CaH-OpaHIIKCKO B
OOXKIJINBLIE THU:

SELECT * FROM weather

WHERE city = 'San Francisco' AND prcp > 0.0;
Pesymnvrart:
city | temp_lo | temp_hi | prcp | date
——————————————— o
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BbI MOKETE TIONTYyYUTE PE3YIIBTATH 3apoca B ONIPeAeIEéHHOM MOPSIOKE:

SELECT * FROM weather

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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ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— ——————
Hayward | 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B aToM npumepe OPSAOOK COPTUPOBKHU OIIPENEsIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IOJIYYUTh CTPO-
ku Can-OpaHiucko B m000M mopsimke. Ho BE Bcerga mojiyduTe pe3ysibTaT, MOKa3aHHBINM BHIIIE, €CJIU
HaIluImere:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BE MoxkeTe yOpaTh OyOIupyoIecs CTPOKY U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

U 3geco IIOPAOOK CTPOK TaK2Ke MOXKET BapPbUPOBATHECHA. YT10o0OBI II0JIy4aTb HEU3MEHHEBIE PEe3YyJIbTaThkI, CO-
€eIUHHTEe MpeajIokXeHusa DISTINCT U ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

ITo aTOTO BCE HAIIIM 3aTpPOCHl 00paIaIruch TOIBKO K OqHOM Tabmuie. OgHaKO 3ampoCkl MOTYT TaKXkKe 00-
palaThkcs cpaldy K HEeCKOTBKUM TabauilaM uiM o0pallaThCsa K TOHM XKe Tabuile Tak, YTO OOHOBPEMEHHO
OyoyT o6pabaThIBAaTHCS pa3Hbie HAOOPH! €€ CTPOK. 3ampoc, oOpallaroiuicss K pa3HeiM HabopaM CTPOK
OOHOM WM HECKOJIBLKUX Tabmui], Ha3biBaeTcss coeduHeHuem (JOIN). Hampumep, MBI 3aXOTEJTH EePEYUC-
JIUTH BCE MOTOJHEIE COOBITHS BMECTE C KOOPOUHATAMU COOTBETCTBYIOIIUX TOPOMOB. [IJI 9TOT0 MBI JOJIXK-
HBI CPABHUTDH CTOJIOEI] city KaXXOOW CTPOKH TaOIIHIILI weather CO CTOJIOLIOM name BCEX CTPOK TaOIHITHI
cities ¥ BHIOPATH ITAPHI CTPOK, OJIST KOTOPHIX 9TH 3HAYEHHUS COBIAAAIOT.

IIpumMeuyanue

3T10 He coBceM ToYHAsI Momeltb. OOBIYHO COeAUHEHUS BRITIOTHSIOTCS 3G PeKTUBHEE (CPAaBHUBAIOTCS
He BCE BO3MOIKHEIE ITaPHl CTPOK), HO 9TO CKPHITO OT II0JIh30BATEIS.

9TO MOXKHO cHejiaTh C IIOMOIIbIO cienymomero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |temp_lo|temp_hi| prcp] date | name | location
77777777777777 e st e ettt
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)

’B "HekoToprix CYB]I, BKoyas crapele Bepcuu Postgres Pro, peanusanuus npemyioxKeHus DISTINCT aBTOMaTUYECKHU YIOPSIIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
6aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeIéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
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O6paTI/ITe BHHUMAHHE Ha [OB€E 0COOEHHOCTH IIOJIYYE€HHEBIX TAaHHBIX:

* B pesyneTaTe HeT cTpoKu ¢ ropoxpoM Xewyopn (Hayward). Tak momydusioch IOTOMY, 4TO B Tabiuile
cities HET CTPOKU [JIs JAHHOT'O TOPOIa, a IIPU COEOUHEHUHU BCe CTPOKU TabOJIULE weather, OJIS KO-
TOPHIX He HAIlJIOCh COOTBETCTBHE, ONIYCKAaIOTCS. BCKOpe MBI YBUAMM, KaK 9TO MOXKHO UCIPABUTh.

* Ha3zBanwme ropoga okKazajoCh B IByX CTOIOIAX. ITO IIPABUIIFHO U OOBSICHSIETCS TEM, UTO CTOJIOIIBI
TabnuIl weather M cities ObIIM 0OBegUHEHEI. XOTS Ha ITPAaKTHUKE 9TO HeXejlaTeIbHOo, II09TOMY JIy4-
111e TIePEYUCIUTh HY2KHbBIE CTOJIOIB SBHO, @ HE MCII0JIb30BaTh *:

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

Vnopaxuenue: IlonpoOyiiTe onpenenuTsh, YTo OymeT mesaTh 3TOT 3aIpoc 6e3 MPeaioKeHUs WHERE.

Tak Kak Bce CTOJIOIE UMEIOT Pa3Hble MMeHa, aHaIu3aTop 3allpoca aBTOMaTHUYeCKH ITIOHUMAaeT, K KaKoi
Tabnuile oHM OoTHOCATCA. Ecimu 6B mMeHa CTOIOLOB B ABYX TaOIUIlaX MOBTOPSJIMChH, BAM IIPHUIILIOCH OB
0ono/HUMb UMeHa CTOIOIIOB, KOHKPETU3UPYSI, YTO UMEHHO BHI UMEJIN B BUY:

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

Boo6111e XOpoIIuM CTHIEM CYUTAETCS YKa3bIBaTh IIOJTHLIE UMEHA CTOJIOII0B B 3alTPOCE COEMHEHUST, YTOOHI
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIMIILI OyAyT m00aBIeHbl CTONOIIB C TOBTOPSIOIIUMUCS UMEHAMU.

3arrpocCH COeIUHEHUsI, KOTOPBIE BBl BUAEIIH M0 3TOT0, MOXKHO TaKXKe 3alKCcaTh B IPYyTOM BUIE:

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

OTa 3amuch He TaK PacIpoCTpaHeHa, KaK IEePBHYM BapWaHT, HO MBI IIOKa3biBaeM €€, 4TOOB BaM OBIIIO
MIPOIIIE TTOHSITD CJIEAYIOIINE TEMEL.

Cettuac MBI BEISICHUM, KaK BEPHYTh 3alKCH O IIOTOfe B ropoae Xenyopd. MBI XOTUM, YTOOHI 3aIlIpoC IIPO-
CKaHMPOBaJI TabJUIy weather ¥ [OJIST KaXXKOOW €€ CTPOKHU HAIIENI COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Ec/u ke Takas CTpPOKa He OymeT HalijeHa, MBI XOTUM, UYTOOB BMECTO 3HaYeHUM CTOJIO110B U3 Tab-
JIUIBL cities OBIIM MMOOCTABIEHBI «IyCTHIe 3HAYEHUSI». 3alIPOCHl TAKOTO THUIIa HA3EIBAIOTCS 8HEWHUMU
coeduHeHuamu. (CoeguHeHMsI, KOTOPBIE MBI BUETN A0 9TOT0, HAa3BIBAIOTCSI BHYTPEHHUMHU.) DTa KOMaHaa
OymeT BBITJISIAETDH TaK:

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

city |temp_lo|temp_hi| prcp| date \ name | location
77777777777777 s S s s i 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 3ampPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHIILI B JIEBOM YacCTH OIle-
paTtopa OymyT BHIOpAHHI BCE CTPOKH, a M3 TAOIHIILI CIIpaBa TOJIBKO Te, KOTOPBIE yIalIoCh COIIOCTABHUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOarIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOACTABIIAIOTCS MycThie 3HaYeHuss (NULL).

VupaxueHue: CyIllecTBYIOT TaKXe IIpaBble BHEIIHNE COENUHEHMUS U MOJIHbIe BHENTHUE COeqUHEeHUS.
ITonipo6y¥iTe BHIICHUTH, YTO OHU COOOM IPENCTaBIIAIOT.

B coeHeHUU MBI TaKKe MOXKeM 3aMKHYTh Tabnmuily Ha ce6si. TO Ha3bIBaeTCs 3dMKHYMbIM COeOUHEHU-
em. Hampumep, pencTaBbTe, YTO MBI XOTHUM HaWTH BCE 3aIIMCH IIOTOALI, B KOTOPEIX TEMIIEPATypa JIEXKHUT B
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ouamna3oHe TeMIIepaTyp OPYTUX 3amucei. 71 9TOro MBI OJIXKHBI CPAaBHUTD CTOJIONEL temp_lo ¥ temp_hi
KaXao¥ CTPOKM TabIHUITH weather CO CTONOLAMM temp_lo U temp_hi Opyroro Habopa CTPOK weather.
3To MOXKHO CIejlaTh C TTOMOIITLIO CIIEOYIOIIETO 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
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
——————————————— i e i e
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3nechk MBI BBEJIM HOBBIE 0003HaAYEHUST TaﬁJII/IL[BI weather: W1 1 W2, YTOOBI MOXKHO OBLIO Pa3JIU4YUTh JIEBYIO
X IMTPaBYIO CTOPOHLEI COEOUHEHUA. BbI MOXKeTe HCIIOIb30BaTh HOJIOﬁHBIG IICEBOOHMMEI 1 B IPYTHUX 3alIPpOCax
OJ1sd COKpallleHUd:

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

Brl GymeTe BCTpedaTh COKpAIEHUS TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie (PYHKL UM

Kak G0nBIIMHCTBO OPYTUX CEPBEPOB PEISIMOHHBEIX 0a3 maHHHX, Postgres Pro mommepxKuBaeT azpeazam-
Hble ¢yHKUuUu. ArperaTHass QYHKIUS BHIUYHCIISIET eOUHCTBEHHOE 3HaudeHue, o0pabaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHblie QyHKIIMH, BEIYUCASIONINE: count (KOJIMYECTBO), sum (CyMMYy), avg
(cpenHee), max (MaKCUMyM) U min (MUHUMYM) [jid HaOopa CTPOK.

K IIpUMeEpPYy, MBI MOXKeEM HalTH CaMyYIO BEICOKYIO U3 BCE€X MUHHNMAJIBHBIX NHEBHBIX TEMIIE€PATYyP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTUM y3HATh, B KAKOM Topofie (WiIu roponax) Habmomanach 9Ta TeMIiiepaTypa, MOXKHO ITOIPO-
00BaTh:

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

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHy0 (YHKIIMIO max HEJIb35 HMCIIOIb30BaTh B MPEMNJIOKEHUN
WHERE. (3TO orpaHuYeHne 00BSICHAETCS TEM, UTO TIPEAIOKEHNE WHERE MOJIXKHO OTIPEHENIUTh, OIS KaKuX
CTPOK BBIYHCIISITh arPEraTHYI0 QYHKIINIO, TaK YTO OHO, OUEBUIHO, MOJIXKHO BHIYUCIIATHCS OO0 arperaTHhIX
dbynakumit.) OgHAKO KakK 4acTo OBIBAET, 3aTPOC MOXKHO TEPENUCcaTh U MOMYyYUTh XKeJIaeMbIi Pe3yibTarT,
TPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B IOPSIOKE — II0A3aIIPOC BHIIOTHSIETCS OTOEILHO U Pe3yIbTaT arperaTHOM (pyHKITUY BHIYHC-
JISIeTCSI BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOUCXOOUT BO BHEIIIHEM 3aIlIpocCe.

11



A3k SQL

ArperaTHbIe QYyHKIIMY TaKXKe 0OYeHb II0JIE3HBI B COYETAaHUM C MPEAIOKEeHNeM GROUP BY. Hampumep, MBI
MOZKEM ITONYYHUTH KOJITUYECTBO 3aMEPOB U MaKCHMyM MUHHMAaJIbHOW MTHEBHOM TEMIIEpaTyphl B pa3pe3e
TOPOMOOB:

SELECT city, count(*), max(temp_lo)
FROM weather
GROUP BY city;

city | count | max
_______________ +_______+_____
Hayward \ 1 37
San Francisco | 2 46
(2 rows)

3mech MHI IOJTy49aeM T10 OTHOM CTPOKE [JIsd KaXKOoro ropopa. KaxKaobiil arperaTHBIM pPe3yJIbTaT BEIYMCIIS-
€TCS IO CTPOKaM TabJIUIIEl, COOTBETCTBYIOIINM OTHEIBHOMY FOPOAY. MBI MOXKeM OT(GUILTPOBATH CTPYII-
MIMPOBAHHBIE CTPOKY C ITIOMOIIBIO TPEIJI0KEeHUST HAVING:

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

city | count | max
_________ o
Hayward | 1 37
(1 row)

M=l IIoJIy4yaeM Te 2Ke pPe3yJIbTaThl, HO TOJIBLKO OJIsI TeX IOPOOoB, I'le BCe 3HAYEeHUs temp_lo MEHbIIe 40.
Haxkonern, ecnu Hac HHTEPECYIOT TOJIBKO Iopoaa, Ha3BaHUA KOTOPEIX HAYHUHAIOTCA C «S», Mbl MOXK€EM CHe-
J1aTh:

SELECT city, count(*), max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city;

OmnepaTop LIKE (BBLIIOJTHAIONINM CpaBHEHUeE 110 111a6I0HYy) paccMaTpuBaeTcs B Pasperne 9.7.

BaxkHO moHUMAaTh, KaK COOTHOCSITCS arperaTHble GyHKIMYU 1 SQL-TIpenioxkeHus WHERE ¥ HAVING. OCHOB-
HOE€ OTJInYMre WHERE OT HAVING 3aK/IHO4YaAa€eTCsi B TOM, UTO WHERE CHA4daJia BbIﬁI/IpaeT CTPOKH, a 3aTeM I'pyII-
MUPYyeT UX U BEIYUCIISAET arperaTHble GyHKIMY (TaKuM 006pa30oM, OHa OTOUPAET CTPOKH AJIS BEIYUCIIEHUS
arperaToB), Torga Kak HAVING oTOMpaeT CTPOKH I'PYIII IOCJIe TPYIIUPOBKY U BLIYUCIIEHUS arperaTHBIX
dyukuuii. Kak ciencTBue, IpenioxkeHne WHERE He OOJIXKHO COoAepzKaTh arperaTHHIX GYHKIIUN; He uMe-
€T CMBICJIa UCII0JIb30BaTh arperaTHble QYHKIUM OJIs1 OIIPefeieHusI CTPOK IJIsi BRIYMCIIEHUS arperaTHBIX
¢dyukuuii. IIpensyoxkeHre HAVING, HAlIpOTUB, BCErfa COOePKUT arperaTtHele ¢pyHKIUU. (CTporo rosops,
BBl MOXKETe HallcaTh IIpeajiokKeHne HAVING, He UCIIO/Ib3Yys arperaThl, HO 9TO peaKo 6kIBaeT noje3Ho. To
JKe caMoe ycJioBue MoxKeT paboTaTh 60siee 3¢ GHEKTUBHO Ha CTagUU WHERE.)

B mpepwigyiieM npuMepe MBI CMOTTIN IIPUMEHUTH (PUIBTP IO Ha3BaHUIO rOPOAa B IPEMIOKEHUHN WHERE,
TakK KaK Ha3BaHUS He HYKHO arperupoBaTth. Takoi GunbTp apPpeKTuBHEE, YEM OONIOIHUTEIFHOE OTPaHu-
YyeHHe HAVING, IOTOMY YTO C HUM He IPUXOOUTCS IPYIIIHUPOBATh U BEIYUCIISTh arperaThl OIS BCeX CTPOK,
He YOOBIETBOPSIOUINX YCIIOBUIO WHERE.

Emeé ogun croco6 BEIOpaTh CTPOKM, KOTOPHIE BXOAST B COCTABHBLIE BHIYWCIIEHUS, — 39TO UCIIOJIB30BATh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs OJid KaXKOoW arperaTHON (pyHKIIMN:

SELECT city, count(*) FILTER (WHERE temp_lo < 45), max(temp_lo)
FROM weather
GROUP BY city;

count
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Hayward \ 1 37
San Francisco | 1 | 46
(2 rows)

IMpemoxkenne FILTER OYEHb IIOX0XKE Ha WHERE, 3a MCKJIIOUEHWEM TOT'0, YTO OTOPACHBAIOTCS BXOIHHEIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoi (GYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas
(GyHKIUSA count IMOOCYUTHIBAET TOJIBKO CTPOKU C temp_lo HUXKe 45; HO arperatHas QPyHKIUSA max IIO-
IpeXHeMy IIPUMEHSEeTCS KO BCeEM CTPOKaM, II03TOMY HaXxOOUT 3HadeHue 46.

2.8. I3MeHeHue BaHHBbIX

IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTD, UCIIONb3ysd KOMaHAy UPDATE. Hanpumep, ipenro-
JIOKUM, YTO BHI OOHAPYKUIIK, YTO BCE 3HAUEHUS TeMIepaTypH mocie 28 HOosiOps 3aBHIIIIEHH Ha [IBa I'pa-
myca. Bel MozKeTe IIOIIpPaBUTh BAIllK JaHHBIE CIIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— -t
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. YnaneHue pgaHHbIX

CTpoKU TakKe MOXKHO YIaJIUTh U3 TaOJIMIEL, UCIIONIb3Ys KOMaHAy DELETE. [IpeamnonoxuM, 94To Bac 60JIb-
1lle He UHTepecyeT noropa B Xeryopne. B aToM ciydae Bel MOXKeTe yOalauTh HEeHYXKHBIE CTPOKHU U3 Tab-
JIUITHL:

DELETE FROM weather WHERE city = 'Hayward';
3amucu Bcex HaOMIONEeHWM, OTHOCSAIINECS K XeHyopay, yoaaeHHl.

SELECT * FROM weather;

city temp_lo temp_hi prcp date
——————————————— Bt e it B e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29
(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJTHOCTBIO OUMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpeppimyiielt raBe MBI M3YUMJIM a3bl MCHoOnb30oBaHUuA SQL Onsa xpaHeHUs U 0OpabOTKM OaHHBIX B
Postgres Pro. Tenneps MBI 00Ccynum 60jiee CI0KHBIE BO3MOXKHOCTU SQL, moMoraro1ye yrrpaBiasaTh JaHHBIL-
MU U IPEeNOTBPaTUTh UX IIOTEPIO WX ITOPUy. B KOHIle I1aBhl MBI PACCMOTPUM HEKOTOPHIE pACIINpPEHUS
Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WM Pa3BUBATh UX, IO03TOMY OymeT IIOJIe3HO CHavaJjla MIPOoYnuTaTh OPEeIbIOyIIyio TiIaBy. HeKoTopsle mIpu-
MEepHI 3TOM I'JIaBhl TaKXKe MOXKHO HauTH B (¢aline advanced.sql B KaTtasnore tutorial. Kpome toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

BcnmoMHUTE 3apoCH], C KOTOPEIMHU MEL UMenu geso B Pasperne 2.6. IIpenmonoxumM, 4TO BaC UHTEPECYET
COCTaBHOM CIIMCOK M3 IIOTOOHBIX 3alliCcel M KOOPAUHAT I'OPOHOB, HO BEl HE XOTUTE KaXObI pa3 BBOOUTH
BeChb 9TOT 3ampoc. BE MoxkeTe co3maThk npedcmassieHue 1o JaHHOMY 3alpocy, pakKTudecKy NPUCBOUTH
MM 3aIIpoCy, a 3aTeM obOpaIaThCsa K HeMy KaK K OOBIYHOM Tabmuie:

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

SELECT * FROM myview;

AKTHWBHOE HCIIOJTh30BaHWE TPENCTABIIEHUHN — 9TO KJTIOUEBOM aCIIEKT XOPOIIETro MPOeKTUPOBaHus 0a3 JaH-
Heix SQL. TIpencTaBieHnst MO3BOJISIOT BaM CKPLITh BHYTPEHHEE YCTPOMCTBO BalIMX TAGJINII, KOTOPHIE MO-
TYT MEHSITHCS 110 MEPE PA3BUTHUS MIPUIIOKEHHUS, 32 HATEKHLIMU UHTEPGEHcaMu.

HpeI[CTaBJ'IeHI/IH MOZKHO HKCIIOJIB30OBATE IIPAKTHUYECKHU Be3ne, rie MO2KHO HCIIOJIb30BAThb OOBIYHEIE TabOIH-
bl. M1 mOBOJIBHO YacCTO IIpegcTaBjIeHnus CO3Oal0TCsA Ha base Opyrux Hpe):[CTaBHeHI/II;'I.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TabMUIEl weather ¥ cities u3 ['maBer 2. [laBaliTe pacCCMOTPUM CJIEOVIOIIYIO 3afavy: BBl XO-
TUTE JIOGI/ITBCSI, 4yTOOBI HUKTO HE MOT BCTABUTL B THGHI/I]_[y weather CTPOKH, OJIsI KOTOPHIX HE HAXOOUTCHA
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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,
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date date
)i

Teneps mompoOy#TE BCTABUTH HEAOIIYCTUMYIO 3aIIKUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

QUIMBKA: INSERT unu UPDATE B Tabnuie "weather" HapymaeT orpaHuudeHHe BHEMHETrOo KiIoua
"weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHEITHUX KITFOUEHN MOXKHO IIOJICTPOUTH COTJIaCHO TPeOOBaHUSM BallIeTO IPUJIOKEHUs. MBI HE
OyameM YCII0XKHSITb 9TOT HPOCTOM IIPUMED B TaHHOM BBEIEHWHU, HO BBl MOXKETe 00paTUTHCS 3a MOIIOJTHU-
TeJIbHOM mHopMaliue K ['1aBe 5. [IpaBUIbHO IIPUMEHSISI BHENTHUE KITI0YY, BBl OIIPENEIEHHO CO30aluTe
0oJiee KaueCTBEHHBIE ITPUJIOKEHHUS, [I09TOMY MBI HACTOSITEJIbHO PEKOMEHAYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3T0 GyHOmaMeHTanbHOoe noHsTHe BO Bcex CYB]l. CyTh TpaH3aKUUM B TOM, YTO OHa 00B-
eOUHsIeT IOCJIeIOBaTEIbHOCTD NeUCTBUYM B OOHY ONepallnio «BCE UM HU4Yero». [IpoMexXyTodHbIE COCTO-
STHUS BHYTPH IIOCJIEOOBAaTENbHOCTY He BUOHEI APYTUM TPaH3aKIUSIM, U €CJTA UTO-TO ITOMeIaeT yCIIETHO
3aBEPIINTL TPAH3AKIINIO, HU OJWH U3 Pe3yIbTAaTOB 3TUX OEWCTBUIM HEe COXPaHUTCS B Oa3e JaHHBIX.

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, HY OJTHO M3 MeHCTBUM He OCTAaBUT ciiefla B 0a3e MaHHBIX. M MHI ITOJly4aeM 3Ty TapaHTHIo0, 00b-
eNuHss NeUCTBUS B OMHY MPAH3adKUu0. TOBOPST, YTO TPAH3aKIUSI dMOMAPHA: C TOYKU 3PEHUST OPYTUX
TPaH3aKINHi OHa MO0 BEIIOMHSAETCS U PUKCUPYETCS TMOTHOCTRIO, T160 He GUKCUPYETCS COBCEM.

Hawm Tak>ke Hy>KHa rapaHTHs, YTO MTOCJIE 3aBEPILIEHMS U MOATBEPKACHNUS TPAaH3aKI[UU CUCTEeMOM 6a3 gaH-
HBIX, €€ Pe3yIbTaTH B CAaMOM [eJie COXPaHSI0TCSA U He OyAyT TMOTEPSHEI, Jake eCJIM BCKOPEe MPOU30UTIET
aBapus. Hanpumep, eciu MBI CIHUCATA CYMMY U BhImanu €€ BoOy, MbI HOMKHBI UCKITIOYUTH BO3MOXKHOCTh
TOTO, UTO CyMMa Ha eT0 CYETE BOCCTAHOBUTCSI, KaK TOJILKO OH BHIUMET 3a ABepu OaHKa. TpaH3aKIMOHHAS
0a3a maHHBIX TAPAHTUPYET, YTO BCE M3MEHEHUS 3alHCHIBAIOTCS B MOCTOSHHOE XPAHUIUIIE (HaTpuMep,
Ha [AMCK) A0 TOTO, KaK TpaH3aKUusd OyoeT CYUTATHCS 3aBEPIIEHHOM.

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.
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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;

Ecnu B mpoliecce BBIIOJTHEHUST TPAaH3aKIUKU MBI PEIIINM, YTO He XOTUM (PHUKCHUPOBATh €€ u3MeHeHus (Ha-
IpUMeP, IOTOMY UTO 0Ka3aJioCh, YTO OaslaHC ANHCH CTal OTPHUILIATEIBHBIM), MBI MOKEM BBIIIOJTHUTH KO-
MaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HaIlll U3MeHeHus OyOyT OTMEeHEHHI.

Postgres Pro Ha camoM mene orpabaTeiBaeT Kax b SQL-omepaTop Kak TpaH3akKIuio. Eciiu Bbl He BCTaBU-
Te KOMaH[y BEGIN, TO KaX[IbI! OTHEJILHLIN orlepaTop OyAeT HETBHO OKPYKEH KOMaHAaMM BEGIN ¥ COMMIT
(B cmydae yCIIeIIHOTO 3aBepLIeHns). [ pyImy olepaTopoB, OKPYKEHHBIX KOMaHOaMM BEGIN ¥ COMMIT UHO-
TOa Ha3bIBAIOT 0/10KOM MPAH3AKYUU.

IIpuMmeyanue

HekoToprie KIueHTCKHe OMOIHMOTEeKH MOOaBIISIOT KOMAaHOBR BEGIN ¥ COMMIT aBTOMAaTHYECKU U
HesIBHO CO3JaloT 3a Bac 6510ku TpaH3akiuil. [TonpobHee 06 3TOM BEH MOXKeTe Y3HaTh B JOKyMeHTa-
LMY MHTEPECYIOIIEero Bac uurepdeca.

OmepaTopaM¥ B TPaH3aKIIMM MOYKHO TaKKe yIPaBJIsiTh Ha 6ojiee OeTaJlbHOM yPOBHE, UCIIOJIB3ys MOoy-
Ku coxpaHeHusi. TOYKU COXPaHEHUS MTO3BOJISTIOT BEIDOPOYHO OTMEHSATH HEKOTOPHIE YaCTH TPAH3aKUWU U
¢dbukcupoBaTh Bce ocTanbHble. OIpenenuB TOYKY COXPAHEHMS C IIOMOIIIBI0 SAVEPOINT, IpXU HEOOXOIUMO-
CTU BBl MOJKETe BEPHYTHCS K HEM C MOMOIIbI0 KOMaHALl ROLLBACK TO. Bce nuameHeHus B 6a3e JaHHBIX,
MTPOUBOIIENAINNE IOCIe TOYKU COXPAaHEHUS U 10 MOMEHTa OTKaTa, OTMEHSIOTCS, HO U3MEHEHUs, ITPOu3-
BeEHHLIE paHee, COXPaHSAIOTCH.

Korpma BEI BO3BpaliaeTech K TOYKE COXpPaHEHUS, OHa ITPOOJIKAET CYIIeCTBOBATh, TAK YTO BEl MOXKETE OT-
KaThIBaTbCS K HeM HECKOJIBLKO pa3. C Apyroi CTOPOHBI, €CIH BHl YBEPEHHI, YTO BaM He MPUAETCS OTKATHI-
BaThCS K ONPENEIEHHON TOYKE COXPaHEHUs, €€ MOXKHO YHAJIUTh, YTOOL CHCTEMa BEICBOOO/IMIIAa PECYPCHI.
I[ToMHUTE, YTO IIPHU yHaJIeHUM UM OTKATe K TOYKE COXPaAaHEHUS BCe TOYKU COXPAaHEHUS, OIpeneIéHHbIe
IIocJjie He€, aBTOMAaTUYECKU YHUUTOXKAIOTCSH.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMH, TaK YTO B APYTUX CceaHcax pPaboTwl ¢ 6a30# JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OeHUCTBUS CTAHOBSTCS BUIOHBI IOJIS OPYTHUX CEAHCOB BCE Cpa3y, TOJIbKO KOTOa BHI
(ukcupyeTe TpaH3aKIIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIe HUKOTAA.

BepnyBmncek K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIION0XKUM, YTO MBI cinuckiBaeM 100 mommapoB co cuéTta
Anwucel, gobGaBnsieM ux Ha CY4€T Boba, ¥ BOAPYT OKa3bIBAETCS, YTO MEHbI'HY HY2KHO OBIJIO IePEBECTH Y OJIIIH.
B npaHHOM ciiydyae MBI MOK€M IIPUMEHUTH TOUKU COXPaHEHHUS:

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

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

—— ommbouHOe ImeHCTBHEe... 3abblTb €Tr0 U HCIONb30BAThH CUET YONnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH IIOKAa3hIBaeT, KaK MOXKHO YIIPABISTDH BHEIIIOJTHEHHEM
KOMaH[ B 0GJIOKe TpaH3aKIHM, UCIIOIb3ys TOYKHU COXpaHeHwus. boimee Toro, ROLLBACK TO — 3TO €OHH-
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CTBEHHLIH CI0CO0 BEPHYTHb KOHTPOJIb HAJ 6JI0KOM TpaH3aKHI/IfI, OKaA3aBIIXMMCH B IIPEPBAHHOM COCTOSIHHUN
M3-3a OIINOKHU CHUCTEMbI, He CYHTas BO3MOXKHOCTHU MOJTHOCTbI0O OTMEHUTDL €€ U HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBEITIOJIHSIET BEIYUCIIEHUS A1 Ha00opa CTPOK, HEKOTOPHIM 00Pa30M CBSI3aHHHIX C TEKY-
med cTpokoi. E€ melicTBHME MOXKHO CPABHUTH C BERIYUCIIEHHEM, IIPOM3BOAMMEIM arperaTHoi (pyHKIMEH.
OmHaKO C OKOHHBIMY (GYHKIMSIMU CTPOKM He TPYINIIUPYIOTCS B OOHY BBIXOJHYIO CTPOKY, YTO UMEET MEeCTO
C OOBIYHBIMHY, HE OKOHHBIMY, arpeTraTHBIMU QYHKIIUSIMU. BMeCcTo 3TOT0, 3TH CTPOKU OCTAIOTCS OTHOEJIbHBI-
MU CYIIHOCTSIMH. BHYTpH XKe, OKOHHas QYHKIMS, KaK M arperaTHasi, MOXeT o0paliaTbCs He TOIbKO K
TeKyIllel CTPOKe pe3ybTaTa 3amIpoca.

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)

ITepBrie Tpu CcTONOIlA M3BJIEKAIOTCS HEIOCPEOCTBEHHO M3 TAOJHIEI empsalary, IIPHA 3TOM OJIST KaXKIOM
CTPOKY TabJIHUIIEI ECTh CTPOKA Pe3ynbTaTa. B ueTBépTOM CTONOIlE OKAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

BEI30B OKOHHOM (PYHKITMHM BCETHa COOEPKUT IpemIoKeHue OVER, cliedylollee 3a Ha3BaHUEeM U apTyMeH-
TaMM OKOHHO¥ (YHKIHK. DTO CHHTAKCUYECKHU OTJIMUaeT €€ 0T OOLIYHOM, He OKOHHOM arperaTHOH (pyHK-
uun. [Ipenmoxenne OVER OIlpedessieT, KakKk UMEHHO HYXKHO pa3felinThb CTPOKM 3ampoca Ajsi 00paboTKu
OKOHHOU pyHKIMel. [IpeanoxkeHnre PARTITION BY, [OMOMHSAIONIEE OVER, pa3messieT CTPOKH 110 TPYIIHaM,
WY pa3pgenaM, o0beguHsIS OOUHAKOBHEIE 3HAYEHUS BHIPAXKEHUM PARTITION BY. OKOHHas (PyHKLMS BEHI-
YUCJIeTCS 110 CTPOKaM, IoafalollluM B OOUH pa3fell C TEeKyIlel CTPOKOU.

BEI MOK€eTe TaKxKe OIIpenessiTh HOPSANOK, B KOTOPOM CTPOKM OymyT 00pabaThiBaThCsI OKOHHBIMH (DYHKITH-
SIMH, UCIIOIb3YysI ORDER BY B OVER. (ITOpssmoOK ORDER BY OJISI OKHA MOKET Jaxe He COBIIafaTh C IOPAOKOM,
B KOTOPOM BLIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED [JIsI KaXKIOTO0 YHUKAJIBHOTO 3HAYEHUS
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTHSIET COPTHUPOBKY IIPENIoKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUE IIOJTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIE U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaIuio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. Hanpumep, cTpoka, oTPuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OyZeT BUAHA [OJIT OKOHHBIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHNEeM Pa3HbIX IPEeIoKeHUM OVER, HO Bce oHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

Mel y3Ke BHENIM, YTO ORDER BY MOKHO OIIYCTHUTh, €CJIM HMOPSOOK CTPOK He BaxkeH. Takike BO3MOXKHO
ONYyCTUTb PARTITION BY, B 9TOM ClIy4yae o0pa3yeTcs OMUH pa3fesl, CoIepKallliii BCe CTPOKH.

EcTb e1é omHO BaXKHOE MOHSITUE, CBI3aHHOE C OKOHHBIMY QYHKIIUSIMU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMBIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 00pabaTHIBAIOT
TOJIPKO CTPOKY PaMKU OKHA, a He BCero paspeina. ITo yMomgaHuio ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
3 BCeX CTPOK OT Hadalia pa3fesia OO TeKyIllel CTPOKH U CTPOK, PAaBHEIX TEKyIleld 10 3Ha4eHUIO BEIpa-
KeHHUs ORDER BY. Be3 ORDER BY paMKa IO YMOMTYaHHUIO COCTOMT M3 BCEX CTPOK pa3mena. = [locMoTpuTe
Ha TIPUMEP UCIIOJIb30BAHUSA sum:

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

(10 rows)

Tak Kak B 3TOM IIpHMepe HeT yYKa3aHHus ORDER BY B IpemjIoXKeHWH OVER, paMKa OKHa COOEepPXKHUT Bce
CTPOKH pa3fena, a OH, B CBOIO ouepenb, 6e3 mpeToxKeHnss PARTITION BY BKJIIOWaeT BCE CTPOKU TaOJIHIIB;
OPYTUMH CIIOBaMHM, CyMMa BHIYHMCIISIETCS 10 BCel TabIIuile ¥ MBI OJIydaeM OOUH Pe3yabTaT OIS KaXKIou
CTPOKHU pe3ynbTaTa. Ho eciu MBI T06GaBUM ORDER BY, MBI IIOJTYYHM COBCEM APYTHE Pe3yIbTaTh:

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)

3mech B cyMMe HaKallJIMBAIOTCS 3apmjiaThl OT IEPBOM (CaMol HU3KOM) [0 TEKYIlel, BKITIoUas IIOBTOPSIO-
muecs TeKylue 3HadyeHus (00paTUTe BHUMAaHME Ha pe3yabTaT B CTPOKaxX C OOUHAKOBOM 3apIljiaToi).

OkoHHbBIE (PYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIHMCKEe SELECT W HpPeOoXeHuU
ORDER BY. Bo Bcex ocTajIbHBIX IIpenJIOZKEeHU 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 IOCJIE BEIUMCIIEHUST 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.

Korpma B 3anmpoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUH [IJIs1 OMMHAKOBO OIIPee/IEHHEIX OKOH, KO-
HEYHO MOXKHO HaIlucaThb OJIs KaXXOOoM M3 HUX OTHeJIbHOEe Mpe[jioKeHue OVER, HO MPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIIoKeHre WINDOW, a 3aTeM CChIJIaThCSI 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);

ITogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmerne 9.22, 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 HUHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OaHHBIX.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITH MITATOB). ECTECTBEHHO, CTONH-
OBl IIITATOB TaKXKe ABJIAIOTCSA IrOpogaMH, ITIO3TOMY HAM HYZXKHO ABHBIM O6p8.30M JIO6&BJ'[${TB UX B pe3yJib-
TaT, KOIrga MBI XOTHUM IIPOCMOTPETE BCE ropoa. Ecnu BuI IIPOABUTE CMEKAJIKY, BBl MOZKETe IIPEOJIOKUTD,
HaIIpuMep, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

CREATE TABLE non_capitals (
name text,
population real,
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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 MOXKeET YCTPaAuBaTh, IIOKa MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO GYJIGT BEITJIAOETH HEKPACUBO.

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BbICOTa B dyTax)

)i

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

B manHOM ciy4ae CTpPoOKa TaOIUIIE capitals Hacsaedyem Bce CTOJNOLE (name, population ¥ elevation)
oT podumensvckoli mabauybl cities. CTonbell name UMEET TUII text, COOCTBEeHHBIN Tun Postgres Pro
IIJIs TEKCTOBLIX CTPOK ITePEMEHHOM OIUHBI. A B TaGNMUITY capitals mo0OaBlIeH OJONOIHUTENIBHBINA CTONI0EeI]
state, B KOTOpOM OymeT yKa3aH OyKBeHHBIN Kof IiTaTa. B Postgres Pro Ta6iuila MoxKeT HacienoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampumep, cienyooiuii 3alrpoc BEIBedeT Ha3BaHUs BCEX TOPOOOB, BKIIIOYAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Haj YyPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

name | elevation
,,,,,,,,,,, o
Las Vegas | 2174
Mariposa | 1953
Madison \ 845
(3 rows)

A crenyromui 3alIpoc HaXOOUT BCe ropofa, KOTOPEIE He SIBJISIOTCS CTOJIMIIAMU IITAaTOB, HO TaKXKe HaXxo-
osaTcs Beimie 500 ¢yToB:

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.
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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

IIpumeuanue

XoTs1 HacjiegoBaHNe 4YacTO OLIBAET MOJIE3HO, OHO He MHTETPUPOBAHO C OTPAaHUYEHUSIMU YHUKAb-
HOCTH U BHEIIHMUMHU KJTIOYaMHM, YTO OTPAaHUYMUBAET €ro NPUMEHUMOCTh. [lompo6GHee 3TO ONUCHIBA-
etcsa B Pa3gene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro uMeeT MHOXKeCTBO BO3MOXKHOCTEN, HE 3aTPOHYTHIX B 3TOM KpaTKOM BBEOEeHUH, paCCUUTaH-
HOM Ha HaYMHAIOMIUX ITonb3oBaTese SQL. 3TH BO3MOXKHOCTH OyAyT PaCCMOTPEHHI B IETAJISAX B ITPOIOJI-
KEeHUU 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 5TOl yacTu KHUT'U ONKCHIBaeTCs HCIIoNb3oBaHKe s3blka SQL B Postgres Pro. Mel HAYHEM C ONMCAHUSA
obmero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK CcO3[aBaTh CTPYKTYPHI A1 XpaHEHUS OaHHEIX, KaK Ha-
MONHATH 023y JaHHBIX U KaK BHIIIOJIHATDH 3aIIPOCH K Hel. B ipomonkeruy OyAoyT IepedrCcIIeHEl CyIleCTBY-
IoIe TUIB JaHHBIX ¥ QYHKIUY, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHel], 3aKOHYUTCS 3Ta 4acCTh
paccMOTpeHUEeM BaXKHBIX aClIeKTOB HaCTPOUKYK 6a3bl JaHHEBIX AJIS ONTUMAalIbHOM IIPON3BOOUTEILHOCTH.

MarTepuan 3TOH YaCTH YIOPSAOOYeH TaK, YTOOR HOBHUYOK MOT IIPOYHTATh €€ OT Haudajla OO KOHIla M IIOJ-
HOCTBIO MOHSATH BCe TeMEI, He 3aberasi Biepén. IIpu 3ToOM riaBhl COelaHbl CaMOOOCTAaTOYHLIMH, TaK YTO
OIIBITHBIE TIOIH30BATENMU MOTYT YMTATh TJIABHI 110 OTHEIbHOCTU. MHDOPMAIIUsI B 3TOM YacTU KHUTHU IIPE-
CTaBJIeHa B IIOBECTBOBATEILHOM CTHUJIEe U pa3lesieHa o TeMaM. Eciu Xke Bac uHTtepecyeT ¢dbopMajabHOE U
TIOJIHOE OITMCaHUWe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI Y2Ke 3HaTh, KaK ITOOKII0YaThCs K 0a3e maHHBIX Postgres Pro u BHI-
nonHAThE KoMaHAsl SQL. Ecniu BEI eIll€ He 3HaeTe 9TOT0, PeKOMeHAyeTCs CHadasa nmpoyuTtaThk YacTs I. Ko-
MaHabl SQL 006br9HO BBOASATCS B PSql — MHTEPAKTMBHOM TePMUHAILHOM IIpPUIOXKeHuH Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 9TOi T7TaBe OMUCHIBAETCSI CUHTAKCHUC si3bika SQL. TeM caMBIM 3aKjIafkiBaeTCsd QyHOAMEHT [JIs CIemy-
IOIIUX TJIaB, TAe OymeT mogpoOHO PacCMOTPEHO, KaK C TTOMOILI0 KoMaHa SQL OmMMCHBAThL U U3MEHSATh
maHHbIE.

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).

Kpowme atoro, SQL-nporpaMMbl MOTYT cofiepKaTh KommeHmapuu. OHU He SBASIOTCS KOMIIOHEHTaMHU KO-
MaH/l, a 10 CYTH PaBHOCUJIbHEI TPOOEILHBIM CHMBOJIAM.

Cunrakcuc SQL He 04eHb CTPOTO OIIpefesgeT, KakKiie KOMIIOHEHTHl UAeHTUDUIIUPYIOT KOMaHOk, a Kakue
— WX ONepaHAbl UK ImapaMeTphl. [lepBbie HECKOJIPKO KOMIIOHEHTOB OOBIYHO COOEpPZKaT UMS KOMAaH[IHI,
TaK 4TO B MaHHOM IIpHMepe Mbl MOXKeM ToBOPUTH 0 KoMaHImax «SELECT», «UPDATE» u «INSERT». Ho
HamrpuMep, KoMaHaa UPDATE TpebyeT, 4TOOBI TaKXKe B OIPeeIEHHOM MOJIOXKEHUY BCeraga CTOSII KOMIIO-
HEHT SET, a INSERT B IPUBEIEHHOM BHe TpeOyeT HalMu4usi KOMIOHEHTa VALUES. TOUHbBIe CHHTaKCHYe-
CKMe IIpaBuia OJI KaXKOaou KOMaHOHl onmrcaHbl B Hactu VI,

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

I[Toka3aHHBIE BBIIIIE KOMaHObLI COAepKalau KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SBISIOTCS
IpuUMepaMHu K/1H04eablX €108, TO eCTh CJIOB, UMeIouX pUKCcUpoBaHHOe 3HaYeHue B s13bike SQL. KoMmro-
HEHTHI MY_TABLE U A SBJISTIOTCS IIpUMepaMu udeHmugukamopos. OHU UOEeHTUDUIIUPYIOT UMEeHa TabIIuII,
CTOJIOIIOB M/IH OPYTruXx 00BbEKTOB 6a3 JaHHEBIX, B 3aBUCUMOCTH OT TOTO, T{Ie OHU HCIIOIb3YyIOTCSA. [loaTOMy
MHOI'Tla UX Ha3bIBAlOT IIPOCTO «MMeHaMu». KiioueBhie CJIoBa U UOEHTUOUKATOPH UMEIOT OOUHAKOBYIO
JIEKCUYECKYIO CTPYKTYPY, TO €CTb, He 3Has SI3bIKa, HEJIb35 ONPEeNesIuTh, SIBISETCS JI1 HEKOTOPHIM KOM-
TIOHEHT KJII0UEBBIM CIIOBOM MU UOEHTUPUKATOPOM. [10JITHEIM CIIMCOK KIIIOUEBHIX CJIOB MIPUBEHOEH B [1pu-
noxenuu 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 cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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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.

KrmoueBble clioBa ¥ UOEHTU(GUKATOPH 0e3 KaBLIYEK BOCIIPUHMMAIOTCS CHUCTeMOMH 0e3 yd4éTa perucTpa.
TakuMm ob6pa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCHIJIEHO 3allUCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3yEeTCA He(bOpMaJ'[LHOG COTrJlallieHu e 3allMChIBATh KJIIOYEBEIE CJIOBA 3dal'JIABHBEIMHU GYKBaMI/I,
da UM€eHa CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u gpyroil Tun UAeHTU(GUKATOPOB: omoeséHHble udeHmupuKkamopsl Uiu udeHmugukamopsl 8 Ka-
gbiykax. OHM 0OPa3yITCS NPU 3aKII0YeHUN 0OBIYHOT0 Habopa CUMBOJIOB B [IBOMHBIE KaBEYKU ("). Ta-
KHue UaeHTU(GUKATOPH BCerpa OYOyT cCYUTAThCA UAeHTU(GUKATOPaMHU, HO He K/II0YEBBIMU CjlioBaMu. Tak
"select" MOXKHO MCIIOIb30BaTh OJI 0003HAUEHUs CTONOIA My Tabmuibl «select», Torga Kak select
0e3 KaBbIUeK OyIeT BOCIPUHST KaK KIIIOUEBOE CJIIOBO M IIPUBEHNET K OIINOKe pa3dbopa KOMaHOH B MECTE,
rOe oXupaeTcs uMs Tabnuusl unu ctonbia. ToT Ke mpuMep MOXKHO IIepelnucaTh C uOeHTUGUKaTOpaMu
B KaBBIYKaX CIeOyIoIuM 06pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrduUKaTOPH B KaBHIYKAaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBLI, 3a UCKIIIOUEHNEM CHMBOJIa C KOOOM
0. (UYToOBI BKIIOYHUTH B TAKOM MOEHTU(DUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TAaOIHUILI M CTOJIOILI C MIMEHaMHM, KOTOPEIe HHaye Oy Obl HEBO3MOXKHEI, HAITPUMeEP, C IpodeIaMu HIIH
aMmmnepcargamu. OrpaHuYeHne OJIUHEL IIPU 3TOM COXPaHSIETCS.

UpenTudukaTop, 3aKIIOUEHHEIN B KABBIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETUCTPA, TOTHa KaK uaeHTudu-
KaTopkl 6e3 KaBbIY€EK BCeraa IIepeBoOsTcs B HUKHUM peructp. Hanpumep, ugeHTUGUKATOPEL FOO, foo U
"foo" CUMUTAIOTCS OOUHAKOBEIMU B Postgres Pro, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT Opyra U OT IIpenblay-
mux Tpéx. (IIpuBeneHme uMEH 6e3 KaBHIYEK K HUXKHEMY PErucTpy, Kak 3To menaeT Postgres Pro, Hecos-
MECTHMO CO cTaHmapToM SQL, KOTOpPBIM TOBOPUT O TOM, YTO UMeHAa HOJIXKHBI IPUBOOUTHECSA K BEPXHEMY
peructpy. To ecThb, COTJIaCHO CTaHAApPTy foo HOJIKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". IToaTomMy
IIPU CO3[0aHMU IIePEHOCUMEIX IIPUJIOKEHUN PeKOMeHayeTcs Tu60o Bcerga 3aK/Ilo4yaTh ONlpefe/IEHHOe UMS
B KaBBIYKM, 1160 He 3aK/Iio4yaTh HUKOTA.)

Emé onvna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIb30BaTh CUMBOJEL Unicode mo ux
kKopmaMm. Takol uaeHTU(UKATOP HadyMHaeTCsd C Us (cTpouHas wuiau 3arjiaBHasd U ¥ aMIlepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpPUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UToOw! €€ n36ekaTh, OKPyXKaiTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amKCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHas Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IMIeCTH MeCcTHannaTeprnuHex nudp. Hanpumep, ugeaTudUKaTOp "data" MOXKHO 3aIucaTh Tak:

Us"d\0061t\+000061"

B cnepyromieM MeHee TPUBHATIBHOM IIPUMEPE 3aKOAUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alIMCAHHOE KUPUJI-
JIUIIEH:

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

Ecnu BB XOTUTE MCIIONb30BaTh HE 0OPaTHYIO KOCYIO YEPTY, a APYTroM CIEINCUMBOJ, er0 MOXHO yYKa3aTh,
mo6GaBuB UESCAPE IIOC/IE€ CTPOKHU, HAIIPUMED:

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

B kayecTBe cmelncMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPHI, 3HaKa
TUTIOC, anmocTpoda, KaBLIYKY WX TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICUMBOJ 3aKJTIOYAEeTCs HE B
IOBOMHBIE KAaBBIYKHY, & B alOCTPOMEL, IOCIIEe UESCAPE.
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YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3amuceiBaTh cypporaTtHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJILI C KOJiaMu OOJIbIlle YeM
U+FFFF mMoxH0 nmu60 B 4eTHIPEX-, MO0 B MIECTU3HAYHOU (hOpMe, XOTS HaIudne IIeCTU3HAYHON (POpMEI
TEXHUYECKH [eJlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPEeACTBEHHO, a 00beau-
HSIOTCS B OOWH CUMBOJI, KOTOPRIY 3aTeM KogupyeTcsa B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI C KOOOM, YKa3aHHLIM 3TOI CIIEIIOCIeN0BaTeIbHOCThIO,
npeobpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

4.1.2. KOHCTaHTHI

B Postgres Pro ecTh TpH THIIa KOHCTAHT N00pad3ymMesdaeMbiX MuUNoa: CTPOKU, OUTOBEIE CTPOKH M YMCIIA.
KoHCTaHTEI MOXKHO TakKKe 3allMChIBATh, YKa3bIBasd THUIIEI SBHO, YTO II03BOJISIET IPENCTAaBUTL UX Oojee
TouHO 1 06paboTaTh Gosee 3¢ GeKTUBHO. ITH BapHaHTH PAaCCMAaTPUBAIOTCS B CIEAYIOIINX IToApa3aeax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CtpokoBas KOHCTaHTa B SQL — 9T0 0GEIYHAS IIOCIeO0BaTEIbHOCThL CMBOJIOB, 3aK/II0UYEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'S3to cTpoka'. YHTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITMIIUTE B HEH ABa armocTpoda
psOoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [ABOMHAas KaBbiuka (").

[IBe CTPOKOBBLIE KOHCTAHTHI, pa3fdeéHHbe IPOOeNbHEIMH CHMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpoku, 00 beINHSAIOTCS B OMHY U 00pabaThIBalOTCsI, KaK ecyiu Obl CTpoKa Obljla 3arrcaHa B OJHOM KOH-
cTtauTe. Hanmpumep:

SELECT 'foo'
'bar';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIucCh:
SELECT 'foo' 'bar';
CYHUTAETCS CHHTAKCUYECKOHU OomMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeeHNe OIPeNelieH0 B CTaHIapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTeNibHOCTAMM B ctune C

Postgres Pro Takzke OpuUHUMAaET «CIIEIOCIeq0BaTeIbHOCTH», YTO SIBJISIETCS PAaCIINpPEeHHeM CTaHOapTa
SQL. CTpoka CO CIIeNIIoCIen0BaTEeIbHOCTSIMY HaUYnHAETCs ¢ OYKBHI E (3arjlaBHON UM CTPOYHOM), CTOSI-
el HemoCPenCTBEHHO Iepen anocTpodoM, HanpuMep: E'foo'. (Korga KOHCTaHTa CO CIIEIIOCIEeI0Ba-
TEIbHOCTbHIO pa30MBaETCsA Ha HECKOJILKO CTPOK, OYKBY E HY2KHO OCTaBUTDb TOJIBKO Iepe[ IIEPBLIM OTKPHI-
BaIOIIUM anocTpodoMm.) BHyTpu TaKuX CTPOK CUMBOM 00paTHO¥ KOoco# uepTH! (\) HauuHaeT C-momoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX cOUueTaHue 00paTHOM KOCOM YePTHI CO CIedyIOIIUM CUMBOIOM(a-
MH) TaéT ompenenénHoe 0alToOBOe 3HaUEeHHe, KaK IToKa3aHo B Tabmuie 4.1.

Taonauma 4.1. CnennmocjieqoBaTe/IbHOCTH

CrnenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GopMHI

\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- unu 32-0UTHHIN IIeCTHAOATePUYHBIN KO
cumMmBosia Unicode

JIro60i mpyroi# CUMBOJI, UOYIIHM IOCIie 0OpaTHOM KOCOM 4YepThl, BOCIPUHUMAaeTCsa OyKBaJibHO. TakuMm
06pa3oM, YTOOBI BKJIIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YEPTY, HY2KHO HaIlMCaThb OBE KOCHIX 4epTH (\\).
Tak e MOKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucan \ ', B JOIOJIHEHNE K OOBIYHOMY CII0CO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPEIE BEI CO3TaéTe TaKuM obOpa-
30M, 0COOEHHO B BOCBbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMbBIE CUMBOJIILI B
CepBeEPHOM KOoOupPoOBKe. Takke MOzKeT OBITh ITOJIE3HO MCIIOIb30BaTh cHelnmnociaeqopaTebHocTH Unicode
WM aTbTePHATUBHYIO 3allCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciIly4ae cepBep OymeT IpoBe-
PSATH, BO3MOKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CUMBOJI.

BauMaHue

Ecnu napametp KoHpurypanuu standard conforming strings umeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 00paTHYIO KOCYI0 YepPTy KaK CIIELICHMBOJI U B OOBIYHLIX CTPOKAaX, U B CTPOKax COo CcIell-
nocnegosaTenbHOCTAMU. OnHAKO B Bepcuu PostgreSQL 9.1 o ymonyaHuio IPUHATO 3HAYEHUE on,
¥ B 3TOM ciy4dae ofpaTHasi Kocas 4YepTa Paclo3HAETCS TOJBKO B CIENCTPOKAX. JTO MOBENEHUE
0oJbIlle COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HaPYWHTh PaboTy IPUIOKEHUH, PACCYUTAHHBIX
Ha MIpedbImyIuil pexkuM, Korga obpaTHass Kocasl 4epTa paclo3HaBajlachk Be3fe. B KauecTBe Bpe-
MEHHOI'O PellleHNs Bhl MOXKeTe U3MEeHHUTH 3TOT IlapaMeTp Ha off, HO JIyd4Ille YUTH OT TaKOU Ipak-
Tuku. Eciiu BaM HyKkHO, 94TOOH oOpaTHas Kocas 4epTa IpencTaBisiia CIelllanlbHbEIM CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHUe K standard_conforming_strings IIOBegeHMEM 00paTHOM KOCOM YEePTHI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBJIAIT ITapaMeTphrl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKII0YaTh CUMBOJ ¢ KomoM O.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMu Unicode

Postgres Pro Takxke mommep’KHWBaeT eIlé OOWH BapHaHT CIIEINOCJIe0BaTEeIbHOCTEMN, MTO3BOJISAIONINIMA
BKJIIOUaTh B CTPOKU cuMBOJIEI Unicode mo mx kKomaM. CTpOKOBasi KOHCTaHTa CO CIELIOCIeq0BaTeIbHO-
ctsamu Unicode HauuHaeTCcs C Us (CTpouyHas unu 3arjaBHas U U aMIlepcaHm), a 3aTeM cpa3y 6e3 mpo-
6emmoB uUOET amocTpod, Hampumep Us'foo'. (3aMeThTe, YTO IPH 3TOM BO3HHKAET HEOOHO3HAYHOCTL C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKaiTe 3TOT oriepaTop mpobenamu.) 3aTeM B almtocTpodax MOxK-
HO 3amuckBaTh cuMBOJIEI Unicode mByMsi crmocoGamu: oO6paTHas KOocasi 4epTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX IIeCTHAAlaTePUYHLIX MUGpp, 11bo obpaTHas Kocas YyepTa, 3HaK IIIOC, a 3aTeM KOJ U3 IIIECTH
nmecTHaZUaTepuuHblx nudp. Hanpumep, CTPoKy 'data' MOIKHO 3alucaTh Tak:

Us'd\0061t\+000061"

B cnenytoiieM MeHee TPUBHATbHOM IPUMeEpPe 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3alMCAaHHOEe KUPHUII-
JIulen:

U&'\0441\043B\043E\043D"

Ecnu BB XOTHTE UCIIONIB30BAaTh HE 0OPATHYIO KOCYIO YEPTY, a OPYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
no0aBUB UESCAPEIIOC/IE CTPOKH, HallpuMeD:

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

B KagecTBe crerncuMBoOia MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIATEPUYHON UGPE], 3HAKaA
ITIOC, arocTpoda, KaBbIYKY MITH TPOOEILHOT0 CUMBOJIA.

YT0OBI BKITIOYHUTH CIIELICUMBOJI B CTPOKY GYKBB.J'II:HO, HaIIUIIKXUTE ero OBazKOhbI.
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3amnuceiBaTh cypporatHblie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASITH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF moxHO0 nmub0 B 4eTHPEX-, MO0 B MIECTU3HAYHON (hopMe, XOTSI HaIudne IeCTU3HAYHON (POpPMEL
TEXHUYECKM AejlaeT 3TO HeHyKHEIM. (CypporaTHLIE Taphl HE COXPAHSAIOTCS HEIOCPENCTBEHHO, a 00benu-
HSIIOTCS B OMWH CUMBOJI, KOTOPHIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B GaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

Takxe 3aMeTbTe, YTO CIelnociieqoBaTenbHoCcTH Unicode B CTPOKOBBIX KOHCTaHTaX paboTalOT, TOILKO
Korpa mapaMmeTp KoHpurypanuu standard conforming strings paBeH on. 9T0 06bSICHIETCS TEM, UTO MHA-
4e KJIMEHTCKWE MPOrpaMMhbl, mpoBepsiomue SQL-omepaTopsl, MOXKHO OyHmeT BBECTHU B 3abiyKOeHUWE U
9KCIUIyaTUPOBATh 9TO KaK YSI3BUMOCTb, HAnpuMep, 0iisi SQL-uabweknuii. Eciu 9TOT mapaMeTp uMeeT 3Ha-
4eHUe of f, 9TU CHEIIIOCTIef0BaTeIbHOCTU OyIyT BEI3LIBATH OIINOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0NNapbl

XOTsI CTaHOAPTHHEINM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO JMOCTATOYHO yOoOeH, OH MOXKEeT IIJI0OX0
YHUTATHCS, KOTHa CTPOKA COIEPKUT MHOTO artoCTPod OB, TaK KaK KazKObIH TAKOM CUMBOJ IPUXOOUTCS Iy0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIIydasiX 3alpOCHl OCTaBalIKUCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
OOWH CII0CO0 3aIlMCH CTPOKOBBEIX KOHCTAHT — «3aKJ/II0YEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIbKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijiapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENBHOCTh CHMBOJIOB,
COCTaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM JoJIjiapa, TeEM K€ TeroM M 3aMBIKAIOIIUM 3HAKOM [O0JI-
napa. Hampumep, cTpoky «2KaHHa A'ApK» MOXKHO 3aIllMCcaTh B HOJJIapax OBYMs CIIOCOOaMmu:

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

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alMUCHIBAaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/II0YEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIMCHIBATh B YMCTOM BHU[E: COIEPIKU-
MOe CTPOKHU BCerma 3anuchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOoKOBBEIE KOHCTAHTHI B JOJI/IapaX MOZKHO BKJIaIBIBATh OPYT B OPYTa, BEIOMpPAas Ha pa3HBIX YPOBHIX BIIO-
JKeHHOCTU pa3Hble Teru. Jallle BCero 3TO MCIONb3yeTCs IIPU HaIWCaHUM oIpeneneHud GyHkumi. Ha-
IpUMeED:

Sfunction$
BEGIN
RETURN ($1 ~ $gS[\t\r\n\v\\15g$);
END;
Sfunction$

3mech MOCIEmOBATENbHOCTE $g$ [\t\r\n\v\\]1$g$ IpencraBnsgeT B Oojjlapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\ ], KoTopas OymeT oOpaboTaHna, korma Postgres Pro OymeT BHIIIONMHSTDH 3Ty GyHKIMUIO. HO Tak Kak
9Ta IOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJllapax (Sfunction$), C TOUKU 3pEHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJILI BHYTPHM KOHCTAHTHI.

Ter CTPOKH B OOJIlIapaX, €ClIk OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBHJIAM, OHpeﬂeHéHHbIM
OIS UOeHTH(PUKATOPOB 6e3 KaBhHUEK, U K TOMY 2Ke He JOJIZKEeH colepKaTh 3HakK AoJjiiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$tag$ — IpPaBUJIBHAA CTPOKA, a $STAGSString contents$tag
$ — HeT.

CTpoka B foJiapax, cliedylomias 3a KJII4UYeBEIM CIIOBOM HJIHM UOEHTU(DUKATOPOM, HOJIXKHA OTHEISITHCS OT
Hero mpo0eTbHBIMU CUMBOJIAMH, WHa4e Aojiyiap OydeT CYMTAThbCs MPOMAOIXKEHUEM IIPeObIayINero uaeH-
TudUKaTOpa.

3akioueHre CTPOK B HOJIJIapHl He SIBISIETCS 4acThio cTaHgapTa SQL, HO YwacTo 3To 6oJjiee ymoOHEINH CIIO-
Cc00 3aIMCHEBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C amocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIpe-
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OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBENEHHOM IIPUMEDE HPUIIIOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBble CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O ¥ 1.

BuToBBIE KOHCTAHTHL MOT'YT OBITH 3allMCAHBl U MIO-APYTOMY, B IIeCTHaAlaTePUYHOM BHAeE, C Ha4aJIbHOU
OYKBOI X (3aryIaBHOM MM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeTHIpEe OBOMYHEBIX TUQPH 3aMeHAI0TCS OOHOM IITeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapkl OUTOBHEIE CTPOKM HEJIH3SI.

4.1.2.6. UncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITh 3aJaHEl B ClIeJyIlleM O6I.U;GM BUMOe:

LHQPBI

qupprl. [ yu@pEe!] [e [+—] gudpE!]
[gu@psl] . quppsi[e [+—]1 yHPPE!]
queperle [+—] quPpEe!

raoe nudpsr — 9TO OOHA WU HECKONBKO gecsaTuYHBIX 1udp (0..9). o unu mocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4WHK) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MUHMMYM ofHa mudpa OOJIKHA CJIeJoBaTh 3a
0003Ha4YeHNeM 3KCIIOHEHTH! (e), €CJIU OHO IIPUCYTCTBYeT. B 4UCIIOBOM KOHCTaHTe He MOXKeT OBITh ITpobe-
JIOB UJIX APYTUX CUMBOJIOB. 3aMeThTE, UTO JIF000M 3HAaK MUHYC HJIM IIIIOC B Ha4aJjie CTPOKU HEe CYUTAETCSA
YaCThIO YHCJIA; 9TO OIEPaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnoBass KOHCTaHTa, HE comepzKalllasi TOYKU U SKCIIOHEHTHl, M3HaYalbHO pacCMaTpUBaeTCs KaK KOH-
CTaHTa THUIIA integer, €CJIM €€ 3HAUEHHE yMelllaeTcsd B 32-OUTHHIM TUN integer; 3aTE€M KaK KOHCTaHTa
THIIA bigint, eCliu €€ 3HaYeHUe yMeIlaeTcs B 64-0UTHHIN bigint; B IPOTUBHOM CJIy4ae OoHa IIpUHUMaA-
eT TUll numeric. KOHCTaHTEHI, comepKallye OeCATUYHBIEe TOYKU WU/UIM SKCIIOHEHTE], BCerga CYUTarTCs
KOHCTAHTaAMM THIIA numeric.

M3HavanpHO HAa3HAYEHHBIN TUI OAHHBIX YYCJIOBOU KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHAasA TOYKa OJIsA aJil'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ'IBU.IHHCTBG CJlIy4YaeB KOHCTaHTa 6y):[eT aBTOMaTHU4YECKHU IIpHBedeHa K
HauboJIee MOAX0oAsAIneMy TUILY [JIs JAaHHOI0 KOHTEeKCTa. [Ipr HeoGX0AMMOCTH BBl MOXKEeTe IPUHYAUTEIIbHO
HMHTEPIPETHPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €er0o TUIlI K HyXK-
HOMY. HaHpHMep, BBI MOZKeTe CcaejlaTh, ‘-ITO6BI YHCJIOBOE 3HaA4YEeHHEe PaCCMaTPHUBaJIOCh KaK UMeEIoIliee TUII
real (float4), HAIMCAaB:

REAL '1.23' —- CTPOKOBBIH CTHIb
1.23::REAL —— ctunb Postgres Pro (MCTOpPHYECKUH)

Ha camom merne 3TO TONBKO YaCTHEIE CJIy4au CMHTaAKCHCa IIPUBEOEeHNUsA TUIIOB, KOTOpBIfI 6yneT paccMart-
PHUBATHCA Oajiee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNos
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4

KOHCTaHTy 00bIYHO20 THUIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0CO0OB:

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

TeKCT CTPOKOBOIM KOHCTAHTHI IePemaEéTCs Ipolleqype npeobpa30oBaHus BBOMA [JIsI THUIA, 0003HAYEHHOTI' 0
37ech type. Pe3ynbTaTOM CTAHOBUTCS KOHCTAHTA YKa3aHHOTO THUMA. IBHOe MpWBeOdeHHEe THUIIa MOXKHO
OTIYCTUTD, €CITU HYKHBIH THUI KOHCTAHTHI OIIPeNessieTCs OQHO3HAYHO (HalrpuMep, KOrfa OHa MpucBauBa-
eTCsI HETIOCPEICTBEHHO CTOMNOITy TabGJIMIIE), TAK KaK B 9TOM CjIydyae MpUBegeHNe TPOUCXOOUT aBTOMAaTH-
YEeCKH.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3allMCcaTh, UCIIOJIb3ysi KaK OOBIYHBEIM cuHTakcuc SQL, Tak u ¢opmar c
IoJIapaMu.

Takzke MOXKHO 3anucaTh IPHUBEeIeHNe TUIIOB, UCIIOIb3ys CUHTAKCUC QYHKIIMM:

typename ( 'string' )

HO 3TO paboTaeT He OJIsT BCEX UMEH TUIIOB; MoOpoOHee 06 3ToM HamucaHo B [Togpasmene 4.2.9.
KonCTpyKUMIO ::, CAST () M CUHTAKCHC BHI30Ba (PYHKUIMK MOIKHO TaKXKe MCIOJIb30BaTh AJIsd Ipeobpaso-
BaHUS TUIIOB OOBIYHBIX BBIpa}KeHI/Iﬁ BO BpéMs BHIIIOJTHEHN S, KaK OIIMCAHO B Houpa3uene 4.2.9. Bo usbe-
JKaHUe CUHTaKCHU4YeCKOou HeOHpeI[eJ'IéHHOCTI/I, 3AlIUCh tun 'crpokxa' MOXKHO HCIIOJIB30BATH TOJIBKO OJIsA

yKa3aHMs TUIIA IIPOCTOM TEKCTOBOM KOHCTAHTHL. EIE€ OlHO OrpaHMYeHMe 3allUCHu Tun 'crpoxa': OHA He
paboTaeT OJiss MaCCUBOB; OJIsI TAKUX KOHCTAHT CJIedyeT UCIOIb30BaTh : : UMK CAST ().

CuHTaKCHC CAST () cooTBeTCTByeT SQL, a 3amuCh type 'string' sBAseTcs 0000IIeHMEM CTaHOapTa:
B SQL Takoi CHMHTAKCHUC HOOAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI JaHHEBEIX, HO Postgres Pro mos3Bomnsiet
HCIONIb30BaTh €ro Ojisd Bcex. CHHTAaKCHUC C : : UMeeT ucrtopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNms omepaTopa o6pa3yeT IOCIem0BaTEeILHOCTD He 0omee yeM NAMEDATALEN-1 (1o ymomn4aHuio 63) cuM-
BOJIOB U3 CJIEYIOIIEro CIUCKa:

+-*¥/<>=~1Q@#% " &| 7
OpHaKo [J151 UMEH OIIePaTOPOB €CTh eIllé HECKOIbKO OTpaHNYeHMM:

* CoueTaHus CUMBOJIOB —— ¥ /* He MOT'YT IPUCYTCTBOBATh B MMEHHU OIlepaTopa, Tak KakK OHU OyOyT
0603HauaTh HA9ajIo KOMMEHTapHs.

* MHOTrOCUMBOJIbHOE UMSI oIlepaTopa He MO2KeT 3aKaH4YMNBaTbCA 3HAKOM + MJIKN —, €CJIM TOJIBKO OHO He
COOEP2KUT TaKzKe OOJHUH U3 3THUX CHUMBOJIOB:

~1@#% "~ &| 7

Hampumep, @- — [OMyCTHMOE UMsI OIlepaTopa, a *— — HeT. Blnaromapsi 9ToMy OrpaHUYeHUIo,
Postgres Pro moxeT pa30upaTh KOppeKTHbe SQL-3anpock 6e3 mpo6enoB MeKAy KOMIIOHEHTaMU.

3amuchiBasi HecTaHAapTHEIE SQL-omepaTophl, OOLIYHO HYXXKHO OTHEJISITh MMeHa COCEeTHUX OIepPaTopoB
mpobenamMu [ OOHO3HAYHOCTU. HampuMep, eCly BhI OTPEeAeNUITN JIEBEIHM YHAPHEBIM OTIepaTop C UMEHEM
@, BBl HE MOZKETe HalnucaTh X*QY, a HOJIXKHBI HAalTucaTh X* @Y, 4ToOw Postgres Pro ogHO3HaYHO TpoYuTan
9TO KaK [Ba OIepaTopa, a He OOVH.

4.1.4. CneumvanbHblie 3HAKU

HeKOTopBIe He aJ'ICbaBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHue, HO HpI/I 9TOM HeE SABJIdA-
10TCs oneparopamu. [logpo6Hee MX MCIIONb30BaHUE OYOET PAaCCMOTPEHO MTPU OIMUCAHUU COOTBETCTBYIO-
LIero 37eMeHTa CUHTaKCuca. 31eCh OHU YIIOMUHAIOTCS TONBKO IJI CBEIEeHUs M 0000IIeHUsT UX IIpegHa-
3HAUYEHUdA.
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* 3Hax goiutapa ($), mpeaBapsOIIUN YUCII0, UCIOJIB3YETCS OIS IIPeACTaBIeHus ITO3UIIMOHHOT0 Iapa-
MeTpa B Tejie onpeneneHust GYHKIINHA WU IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KOHTEKCTaxX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOeHTU(UKATOPA HIIHM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIIa-

PHL

e Kpyribie CKOOKH ( () ) UMEIOT 0OOBIYHOE 3HaYeHNe U MMPUMEHSIIOTCS [JIsI TPYIIUPOBKY BEIPAXKEHUN U
TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX CIydasax CKOOKM — 3TO HeoOxXxomumMasi 4acThb CUH-
Takcuca onpenenéHHbx SQL-KkoMaH.

* KeappaTHbie CKOOKY ([]) MPUMEHSIOTCS [OJIS BEIOEJIEHUS 9JIEMEHTOB MaccuBa. [logpo6Hee MacCUBEI
paccMaTpuBaroTca B Pa3zmene 8.15.

e 3amnsTnie (, ) HCIIOJIB3YIOTCSA B HEKOTOPBIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJId Pa3deJIEeHUus 3JIeMeH-
TOB CIIHCKa.

* Touxka c 3amsaToi (; ) 3aBepinaeT KoMaHOy SQL. OHa He MOXKeT HaXOOUTHCSA HUTHE BHYTPHU KOMaHIHI,
3a UCK/IIOYEeHNEM CTPOKOBBEIX KOHCTAHT MU UIeHTU(PUKATOPOB B KaBLIUYKAX.

e [BoeTouue (:) IPUMEHSETCS OJI BEIOOPKH «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPEHIX
ouanektax SQL (Hampumep, B Embedded SQL) mBoeTouiie MokKeT OBITE TPe¢dUKCOM B UMEHHU IIepe-
MEHHOM.

* 3BEé3modKa (*) UCIIOJIb3YETCS B HEKOTOPHIX KOHTEKCTaX KaK 0003HaYeHUEe BCEX MOJIEH CTPOKHU UIIU
COCTaBHOTO 3HaueHuA. OHa TakKe UMEET CIlelllajiIbHOe 3HaYeHne, KOrma UCII0Ib3yeTCs KakK apry-
MEHT HEKOTOPHBIX arperaTHBIX (GYHKIIUN, a UMEHHO (pYHKIHUM, KOTOPLIM He HYKHEI IBHBEIE IIapaMeT-

PHL

* Touka (.) HCIIONb3yeTCs B YMCJIOBBIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUsT UMEH CXeMbI, TaOIUIThl U
cTonoIa.

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 3TO IIOCJIEIOBAaTENIbHOCTh CUMBOJIOB, KOTOPas HaYMHAETCS C IBYX MUHYCOB U ITPOMOJI-
JKaeTCs OO KOHIIa CTPOKH, HalpUMep:

—— DTO CTaHIAPTHHH KOMMEHTapu# SQL

KpOMe 3TOro, OJIOUHEIE KOMMEHTAapHX MO2KHO 3allMCHIBATh B CTUJIE C:

/* MHOTOCTPOUHBIA KOMMEHTAapUH
* C BIOXEHHOCTbLIO: /* BIOXEHHBIH OGIOK KOMMeHTapud */

*/

rIe KOMMEeHTapui Ha4MHAETCS C /* U HMPOMOIXKAeTCs 0 COOTBETCTBYIOIIEr0 BXOXKIEHUs */. BIodYHbIE
KOMMEHTapHH MOXKHO BKJIaQbIBAThL APYT B IPyTra, KaK paspelieHo 1o ctaumapTy SQL (Ho He pa3pelieHo B
C), Tak 4TO BBl MOJKETE€ KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
OJIOKM KOMMEHTapPHEB.

KomMeHTapuii yganseTcs U3 BXOOHOTO ITOTOKA B Hayajle CHHTAKCUYECKOTO aHaau3a U GaKTUUeCKH 3a-
MeHsieTcs mpobesioM.

1.6. MNpuoputeTsl ONnepaTopos

B Tabnurie 4.2 moka3aHbl IPUOPUTETHL M OYEPETHOCTH OIIEPAaTOPOB, AeicTByoIue B Postgres Pro. Bob-
IIMHCTBO OIIEPATOPOB MMEIOT OOWHAKOBHEIM MPUOPUTET U BBIYMCISIOTCA ClieBa HampaBo. [IpuopuTteT u
04YEepPEIHOCTH OIEPaTOPOB KECTKO (UKCUPOBAHBI B CHHTAKCUUYECKOM aHanu3aTope. Eciu BBl XOTUTE, YTO-
OBl BEHIpaXXKeHHWE C HECKONMBKUMU OIlepaTopaMu pa3dupasioch HE B TOM MOPSIOKE, KOTOPBIM OAUKTYIOT 3THU
TPUOPUTETHI, HOOAaBbTE CKOOKM.

Ta6auna 4.2. [IpuopuTeT onepaTopoB (OT 0OIBIIEro K MEHbIIIEMY)

Oneparop/31eMeHT O4yepeaHoOCTh OnucaHue

CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEI U CTOJIOIIa
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue
CcleBa-HaMIpaBo IpuBeIeHne TUIIOB B cTuie Postgres
Pro
[] ClIeBa-HaINpaBo BBIOOD 3JIEMEHTa MacCCHUBa
+ - CIIpaBa-HaJIeBO YHaPHBIN IIII0C, YHAPHBIM MUHYC
COLLATE cleBa-HaINpaBo BBIOOD HpaBUjla COPTUPOBKHU
AT clieBa-HaIlpaBo AT TIME ZONE
~ cleBa-HalpaBo BO3BeJIeHMeE B CTEIIEHb
* /% CcleBa-HaMIpaBo YMHOIK€EHUe, IeJleHne, OCTaTOK OT HeJie-

HUA

+_

CJiIeBa-HaIIpaBO

CJIOZKeHH €, BEIYUTaHue

(10003 mpyrou omepaTop)

CJieBa-HaIIpaBO

BCe OpyTrHe BCTPOEHHEIE U TT0JTh30Ba-
TEeJILCKUE OTIEPATOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIPOBEPKa Jualla30Ha, IIPOBEPKaA YJIeH-
CTBa, CPaBHEHHUE CTPOK

<> =<=>= <>

oImepaTopsl CPAaBHEHUSI

IS ISNULL NOTNULL

IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMHU T. ..

NOT CIIpaBa-HaAJIEBO JIOTU4YeCKO€e OTpHullaHuEe
AND CJiIeBa-HaIIpaBO JIoTH4YeCKasad KOHBIOHKIIN A
OR CJieBa-HaIIpaBO JIoTH4YeCKasa ODU3BbIOHKIINA

3aMeThTe, UTO IIPaBUJia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpenenéHHbBIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHaAMH, UTO U BHIIIIEIIePEeYUCIIeHHEIE BCTPOEHHEBIE onepaTopksl. Hampumep,
€CJIY BHI ONIPEJIENIUTE OIIePaToOp «+>» IJId HEKOTOPOTO HECTAHAAPTHOTO THUIIA JAaHHKLIX, OH OyIeT UMEThb TOT
JKe TIPUOPHUTET, YTO U BCTPOEHHEIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korma B KOHCTPYKIIMHU OPERATOR MCIIOJIB3YETCSA UM oIlepaTopa COo CXeMo, HaIIpyMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJITYAHUIO, COOTBETCTBYIOIIMH B Tabnuiie 4.2 CTPOKe «JII000M
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe MMEHHO OIEPATOPHl HAXOOSTCS B KOHCTPYKIUU
OPERATOR () .

IIpumMeuyanue

B PostgreSQL po Bepcuu 9.5 geicTBOBaaIM HEMHOTO APYyTrHue IIpaBujla IPUOPUTETaA OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBalIMCh 110 0OIIEeMy IIPaBUJIY; ITPOBEPKH IS MMEJH
00Jiee BEICOKUM TPUOPUTET; a NOT BETWEEN U CBI3aHHBIE KOHCTPYKIIUK paboTasiu HeCOTIacOBaHHO
— B HEKOTOPHIX CJIydyasgx IPUOPUTETHee OKa3bIBajICA OIlepaTop NOT, a He BETWEEN. OTU IIpaBuia
OBLTM U3MEeHEHE! OJISA JIy4Illero COOTBETCTBUSA cTaHOapTy SQL u A yMeHbIIeHUS IIyTaHUITH U3-3a
HEeCOTJIaCOBaHHOU 06pab0TKU JIOTUYECKU PABHO3HAUYHBEIX KOHCTPYKIUHM. B OONBIIMHCTBE CliydaeB
9TU U3MEHEHU S HUKaK He IIPOIBATCS, MO0 MOTYT IPUBECTHU K OIINOKaM THUIIa «HET TaKOoTo oIlepa-
TOopa», KOTOpPhle MOXKHO pa3pelinTh, [o6aBuB cKOOKM. OOHAKO BO3MOKHEI 0C0OBIe clydau, Korga
3amnpoc 6yneTt pasobpan 6e3 omnbKY, HO ero IIOBeJleHNe MOXKeT U3MeHUThCA. Eciiu Bac 6eCIIOKOuT,
He HapyLIaloT JIM 9TU U3MEeHeHUs He3aMeTHO paboTy Balllero IPUJIOKEHU s, BbI MOXKeTe IPOBEPUTH
9TO, BKJIIOYMB KOHPUTYpPaAlIMOHHEIN ITapaMeTp operator precedence warning u nmpoHabmionas, He
MOSABSATCS JIU IIpeayIpeXaeHus B XKypHae.

4.2. Boipa>keHua 3Ha4YeHun
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BBIpa}KeHI/IH 3HAYEeHUd IIPUMEHAIOTCA B CaMbIX PAa3HBIX KOHTEKCTAaX, HallpuMep B CIIMCKE Pe3yJIbTaTOB
KOMaH[IBl SELECT, B 3HAaUEHUSIX CTONOIOB B INSERT MJIM UPDATE MJIH B YCJIOBUSIX IIOMCKA BO MHOTHX KO-
MaHpaax. Pe3ynbTaT TaKOT0 BHIPAXKEHUS WHOTHOA HA3bIBAIOT CKA/APOM, YTOOBI OTIIMYUTH €T0 OT Pe3yilb-
TaTa Ta0JIUYHOTO BEIpAXKeHUS (KOTOPHIM IMpeacTaBisieT co6oi Tabmuily). A caMu BHIpaXKeHUs 3HAYEHUS
YaCTO HA3LIBAIOT CKA/APHbIMU (UJIM TIPOCTO 8blpadxceHusiMu). CUHTAKCUC TAaKUX BBIPAXKEHUU I103BOJIS-
€T BHIYUCIISITh 3HAUEHUS U3 IPUMUTUBHBLIX YaCTeH, UCIIOIb3ys apudMeTHYEeCKre, TOTUYEeCKUe U ApyTue
OIIEepallnH.

BBIpa}KeHI/ISIMI/I 3HAYEHUSA ABIAOTCA:
e KomcTaHTa UK HEOCPEeACTBEeHHOe 3HaUYeHne
¢ CcblIKa Ha cToberl

e CchHINIKa Ha MO3UIIMOHHLIN ITapaMeTp B Tejle onpenesieHus QYHKIINY UITH IIOATOTOBJIEHHOTO OIlepaTo-
pa

* BrIpaxeHUe C UHOEKCOM

e BrIpaxkeHue BLIOOpA IO

e [IpumeHeHUe onmepartopa

e BrizoB QyHKINU

e ArperaTHOe BHIpaxkeHUe

* Bri30oB OKOHHOU QYHKIIUU

e [TlpuBepeHue TUTIOB

* JlpuMeHeHMEe TPaBUJI COPTUPOBKHU
e CxanspHBIM ITOA3aIIpocC

¢ KOHCTPYKTOp MacCuBa

e KoHCTpyKTOp TabIU9YHON CTPOKHU

* Kpowme TOro, BHIpaxkeHUeM 3HAUYEHUS SBIISTIOTCS CKOOKY (IpeqHa3HavYeHHBIE I TPYIHIUPOBKY MOI-
BBEIPAXKEHUM ¥ IEePEOIPENEIIEHUST IPUOPUTETA )

B momonHeHMWe K 3TOMY CIUCKY €CTh €II€ HECKOTbKO KOHCTPYKIIHM, KOTOPHIE MOXKHO KI1aCcCUPHUITUPOBATh
KaK BBIPAXXEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM MTpaBuiaaM. OHU OOBIYHO UMEIOT
BUO GQYHKIIMM WK OTlepaTopa ¥ OyOyT pacCMOTPEHHl B COOTBETCTByIOIEM pa3paene [nmaswr 9. Ilpumep
TaKOM KOHCTPYKIIUM — IPENIOKEeHNe IS NULL.

MtI yke obcyounu KOHCTAHTH B [Togpa3nerne 4.1.2. B cnemymomux pasgenax PpacCMaTPUBAIOTCS OCTallb-
HBIE BapHUaHTHI.

4.2.1. CcbiIKM Ha cTONOLbI
CchINKy Ha cTonbel] MOXKHO 3alucaTh B popMme:

OTHOIEHHE . HMS_CTOnbIa

3mech orHomenne — UMs TAOIHUITHI (BO3MOXKHO, IIOJTHOE, C UMEHEeM CXeMbI) UK €€ IICEeBOOHUM, OIpee-
JIEHHBLIN B MIPEOIOKEeHUHU FROM. DTO MMS U Pa3OeIsiOlIyI0 TOYKY MOXKHO OIIyCTHUTb, €CIIM UMs CTOJIOIa
VHUKAJIBHO Cpeau Bcex TaOIuil, 3adeiCTBOBAaHHBIX B TeKyIleM 3ampoce. (CM. Takxke ['aBy 7.)

4.2.2. NMNo3MuMOHHbIE NapaMeTpbl

CchIJIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMEHSIeTCS OJIs oOpallleHusT K 3HaUYeHUI0, mepemaHHomMmy B SQL-
onepaTtop u3BHe. [lapaMeTphl MUCIIOJIL3YIOTCA B onpeneneHusx SQL-GyHKIIUN U IOATOTOBIEHHBIX OIle-
paTopoB. HekoToprie KinMeHTCKUe OMOIMOTEKH TaKxKe IOOAepPKUBAIOT Ilepegavy 3HaYeHUH JaHHBIX OT-
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menbHO OT caMo¥ SQL-KOMaHOEI, ¥ B 9TOM CjIydYae ITapaMeTpHl IT03BOJISIIOT CChUIATHCS Ha TaKWe 3Haue-
Hus. CChUIKA Ha TapaMeTp 3alMCHIBAETCS B clenyiolle dhopme:

Suyrcio

Hampumep, paccMoTpuM cienymolee onpenenesHre GyHKIUYU dept:

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

3mech $1 Bcerpma OYOET CCHIJIAThCS Ha 3HAYEHHUE MEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J1eMeHTOB

Ecnu B BBEIPA2K€HHWHN BBEI UMeeTe OeJI0 C MaCCUBOM, TO MO2KHO HU3BJI€Yb OHpe,E[eJ'IéHHbII;I €ero J3JIEMEHT, Ha-
IINCAaB:

BEIPAXEHHE [ HHOEeKC]

HWJIN HECKOJIBKO COCEIHHUX 3JIEMEHTOB (<<Cp€3 MaCCI/IBa»):

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

(3mechr kBampaTHHIE CKOOKM [ ] HOJIZKHBI IIPHUCYTCTBOBAThH OYKBaJIbHO.) KaXKOblii mmnexc caM Io cebe

SABJISAE€TCS BBIPA2KEHHNEM, PE3YJIbTAaT KOTOPOI'0 OKPYTJIAETCA K 6HH}KaﬁmeMy oeJjIoMy.

B ob6miem citydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYTJIble CKOOKHM, HO UX MOXKHO OIYCTHUTh,
KOT[a BeIpazkKeHHEe C MHAEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] UiIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIFKO MHOEKCOB, ECJIM UCXOOHBIM MacCUB MHOTOMEPHEIM. Hanpumep:

Mod_Tabnuiia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_MaccuB_2d[17] [34]
$1[10:42]

(dyHnxuug_maccus (a,b)) [42]

B mocnepHel cTpoke KpyTibie CKOOKH HeobxommMmel. [Togpo6Hee MacCHUBH pacCMaTpPHUBAIOTCS B Pasfme-
ne 8.15.

4.2.4. BoiOop nons

Ecnu pe3ynbTaT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKa TalJIWITEI), TOTHA OIpedesIeHHOe
TIoJIe 3TOW CTPOKM MOXKHO M3BJI€Yhb, HATIMCAB:

BEIDAXEHHEe . HM4d_IION4

B o6111eM ciiy4ae sopaxenme TAKOTO THIIA OOJIKHO 3aKJIH0YATbCS B KPYTJIble CKOOKM, HO UX MOZXKHO OITy-
CTUTh, KOTTIa 9TO CCHIIKA Ha TabJIUIy MU IMO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuia.cronberll
$1.cTonben
(dyHKUMHE_KopTex(a,b)) .cTon3

(TakuM 00pa30M, IOJIHASI CCBIIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHBIM CiIy4Yal BbeIOOpa I0iisi.) BazkHEBIH
OCOORIH ClTy4Yail 37lech — M3BJIeYeHHe II0JIS U3 CTOJNIOIAa COCTAaBHOTO THUIIA:

(cocTaBHOM_cTonbel) .nomne
(Mog_Tabnuiua.coCTaBHOHU_cTonbel) .none

3mech CKOOKM HYKHBI, YTOOBI IT0OKA3aTh, YTO cocTaBHOH_cTonben — 3TO UM CTONOIA, a He TaOJIUIILI, U
YTO Mog_Tabnuna — UMs TaGIUIB, @ HE CXEeMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHU I, HAIIMCaB . *:

(cocTaBHOU_cCTONbEL]) . *
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JTa 3anuch JIeI;'ICTByeT II0-PA3HOMY B 3aBHCHUMOCTH OT KOHTEKCTaQ; nonpo6Hee 00 3TOM TOBOPUTCHA B HOI[-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa
Cy'I_U,'eCTBy'IOT TPHU BO3MOZKHBIX CHHTaAKCHCa IIPUMEHEHUS OIIepPaToOpPOB:

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

Te omeparop COOTBETCTBYET CMHTAKCHYECKHM IIpaBHIaM, OIMCAaHHBIM B ITompa3perne 4.1.3, nubo 3To
OIOHO M3 KJIIOUEBHIX CJIOB AND, OR ¥ NOT, Iu0OO IIOJIHOEe UMS oIlepaTopa B ¢hopMe:

OPERATOR (cxeMa . HMd_oneparopa)

Cy1iecTBOBaHME KOHKPETHHIX OII€PAaTOPOB U UX TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe OIlepaTopHl OIIpefesieHkbl CUCTEMOU U II0NTb30BaTeneM. BCTpoeHHEIe onlepaTOpH! onucaHE B [1aBe 9.

4.2.6. Bbi30Bbl hYHKL UK

BrI30B QYHKIIMU 3aIllMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) U
CIIMCOK apTyMEeHTOB B CKOOKax:

uMg_QyHKknHH ([BblpaxeHHe [, BBIPAXEHHE ... 1)
HaanMep, TaK BBIYHUCIIAETCSA KBaJIpaTHI:IfI KOPEHb U3 2:
sgrt (2)

Crnucok BCTPOEHHHIX PyHKIMUYM npuBenéH B ['maBe 9. ITob30BaTeNb TaKXKe MOXKET ONIPEeAeIUTh U Apyrue
byHKIUN.

BreimmontHsIsT 3anpockl B 6a3e JaHHHIX, TIe OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH APYTUM, B 3aIlMCHU BBI-
30BOB QYHKITUY COOJIIOmaiiTe MEPHI IIPEIOCTOPOXKHOCTH, onucaHHble B Pasmene 10.3.

ApryMeHTaM MOTYT OBITH IPUCBOEHEI HeOOsI3aTeNbHEIEe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpumMeuyanue

OYHKIINIO, TPUHUMAIOIIYIO OOUH apTYMEHT COCTAaBHOI'O THIIA, MOXKHO TaKKe BEI3bIBATD, UCIIOJIB3Y S
CUMHTAKCHC BhIOOPA I10JIs, ¥ HA060POT, BEIOOP ITOJIST MOXKHO 3alucaTh B GYHKIIMOHAIBHOM cTuie. To
€CTb 3aIlUCH col (table) U table.col PaBHOCUJIBHEL ¥ B3aM03aMeHsIeMEL. JTO II0BefeHue He 0ro-
BopeHO cTaHmapToM SQL, Ho peanu3oBaHo B Postgres Pro, Tak Kak 3TO II03BOJISIET KCIIOIL30BaTh
GyHKIUY OI1s 3MYISIUM «BEUMCIISEMEIX IToeli». [logpobHee 3T0 onucaHo B [Tompaspmere 8.16.5.

4.2.7. ArperaTHble Bbipa>keHuUs

AepezamHoe 8blpasiceHue TpeAcTaBisieT COO0U MPUMEHEeHUe arperaTHoN GyHKIIMU K CTPOKAM, BEIOpaH-
HBIM 3alIpocoM. ArperaTHasi GyHKIKUS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHHUM K OMHOMY BEIXOJTHOMY, Ha-
MIPUMEpP, CyMMa UJIU CpefHee. ATperaTHOe BhIpakeHWe MOXKET 3allUChIBaThCS CIEAYIOMNM 00pa3oM:

arperarHad_¢yHkyug (BelpaxeHuwe [ , ... ] | npemnoxenwme_ order by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperarHad_¢yukyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenume_order_by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperaruaad_¢yuakyug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperarHad_¢yHxngug ( * ) [ FILTER ( WHERE ycnoBue o¢unbrpa ) |

arperarHad_¢yukyug ( [ Bepaxenwme [ , ... ] 1 ) WITHIN GROUP ( mnpennoxenue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unbrpa ) |
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30ech arperarrad_¢yakyug — UMS paHee ONpenesIeHHON arperaTHOM GyHKIIUU (BO3MOIKHO, OOIIOJIHEH-
HOe UMEHEM CXEMEI), srpaxenne — II000€e BhIpaKeHue 3HaYeHUs, He cojepakailinee B cebe arperaTHoOro
BhIpaXKeHUS MY BbI30Ba OKOHHOM GyHKIUU. Heobs13aTe IbHbIE IPENJIOKEHUS npegnoxenue_order by U
ycrnoBHe ¢HiIbTra OIIUCHIBAIOTCS HUXKE.

B nepBoii opme arperaTHOro BEIpaXKeHUs arperaTtHas QyHKIMS BBI3BIBAETCS OIS KaXKOOM CTPoKU. BTo-
past popma sKBUBaJIEHTHa IEPBOM, TakK KaK yKalaHue ALL IIOApa3yMeBaeTCs 10 yMOoI4yaHuio. B TpeTheit
bopme arperaTHas GyHKIUSA BEI3BIBAETCS IJIS BCEX PA3/IMUHBIX 3HAUYEHUN BhIpakeHus (unu Habopa pas-
JIMYHBIX 3HAYEHUH, JIT HECKOIbKUX BhIPaXKeHU), BEIAEJIEHHBIX BO BXOIHEIX aHHBEIX. B ueTBEPTOM op-
Me arperaTHas QyHKIIUS BEI3BIBAETCS OIS KaXKI0M CTPOKH, TaK KaK HUKAKOT'0 KOHKPETHOI'O 3HaYeHUs He
yKa3aHo (0OBIYHO 3TO UMEEeT CMBICI TOIBKO It GYHKIHMU count (*) ). B mocmemHel popMe UCHOIb3YIOTCS
copmupyouw,ue arperatabeie GyHKIIUYU, KOTOPBIEe OYOYT OMMCAHBI HUXKE.

BonbImIMHCTBO arperaTHeIX GYHKIINNU UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJid KOTOPHIX BEIpa-
JKEHHUS BLIOAIOT OOHO MM HEeCKO0JIbKO 3HaueHud NULL, oTOpackBaroTCsa. ITO MOKHO CUUTATh HCTHHHEIM
IJIST BCEX BCTPOEHHEBIX OIIE€PATOPOB, €CJIH SIBHO HE TOBOPUTCS 00 oOpaTHOM.

Hampumep, count (*) mogcuuTaeT o0llee KOIUYECTBO CTPOK, a count (£1) TOJIBKO KOIHYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOACYHUTAET YHCIIO
pa3nuyHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbma f£1.

OOBIYHO CTPOKY [AHHBIX MEPEeHaloTCs arperaTHoOM QYHKIIMU B HEOIIPEOeIEHHOM ITOPSOKE U BO MHOTUX
ClIy4asix 3TO He UMeeT 3HadeHHUs, HanpuMep GYHKIIUS min BRIOAET OOUH M TOT XKe pe3yJibTaT He3aBUCH-
MO OT IIOpsAKa NOCTyIalomuX TaHHbX. OJHAaKO HEKOTOPhIe arperaTHele (YHKIIUY (TaKue KakK array_agg
U string_agg) BRIOAIOT PEe3yIbTAThl, 3aBUCSININE OT MMOPSOKA HaHHBIX. [IJI TaKUX arperaTHBIX QYHKIINH
MOZKHO J106aBI/ITI> npennoxeHHe _order by W 3aAaTh Hy}KHI:IfI IMOPAOOK. 9TO npennoxeHHe_order by UMe-
€T TOT K€ CUHTAKCHUC, 4TO U IIPEOJIOKEeHNe ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3gene 7.5, 3a
UCKIIOYEHHUEM TOTO, YTO €TI0 BEIPAKEHUsI HOJIZKHEI OBITH ITPOCTO BEIPAXKEHUSMH, @ HE UMEeHaMU Pe3yJib-
TUPYIOIIUX CTOJIOOB MK YKuciiaMu. Hampumep:

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

3aMeTbTe, YTO IIPU UCIIOJIb30BAaHUM arperaTHHIX QYHKITUM C HECKOIBKMMHU apryMeHTaMu, IIpeajioXeHne
ORDER BY MAET IIOCJIe BCeX apryMeHTOB. HanmpumMep, Hafgo nucaTth Tak:

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

ITocnemuuit BapraHT CHHTAaKCUYECKM OOMYyCTUM, HO OH IIPeICcTaBasieT coO00M BHI30B arperaTHou GyHKITUU
OOHOTO apryMeHTa C OByMS KII04YaM{ ORDER BY (IIpHM 9TOM BTOPOM HE MMEET CMBICJIA, TaK KakK 3TO KOH-
CTaHTa).

Ecnu npeninoxenue_order by OOIIOJIHEHO YKa3aHHeM DISTINCT, TOrda BCe BEIPaXKeHUusd ORDER BY OOJIXK-
HBI COOTBETCTBOBAThH OOBIYHBIM AprymeHTaM aneFaTHOﬂ (1)YHKI_II/II/I,' TO €CTh BEI HE MOZXKEeTe COPTUPOBAThH
CTPOKH I10 BEIPA2KEHHUIO, HE BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.

IIpumMeuyanue

B0O3MOXKHOCTEL yKa3bBaTb U DISTINCT, ¥ ORDER BY B arperatHou GyHKIUH — 3TO paclIupeHue
Postgres Pro.

HpI/I JZ[OﬁaBJ'IeHI/II/I ORDER BY B OOBIYHEIM CIIHCOK APryMeHTOB anel"aTHOﬁ CI)YHKLII/II/I, OIMIMCaHHOM [0 3TO-
T'O, BEITIOJIHAETCA COPTUPOBKA BXOOHEBIX CTPOK OJId YHUBEPCAJIBHBIX U CTATUCTUYECKUX arperaTHbiX CI)YHK-
I.[I/IfI, OJ1s1 KOTOPHEIX COPTHUPOBKA HeoOs3aTenbHa. Ho ecTh IIOOMHO2KE€CTBO arperaTHhiX (I)YHKU,'I/IfI, copmu-
pyrouwiue azpez2amHble d)ynguu, O/ KOTOPHBIX npennoxeHHe_order SIBISIETCS 0b6s3ameibHbIM, OOBLIYHO
TIOTOMY, YTO BEIYHUCIIEHNE 3TOM QYHKIIMYU UMEET CMBICII TOIBKO ITPU ONIPeNeTEHHOM COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIUN SIBIISIOTCS BLIYMCIIEHUS PaHTa U
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OpoIeHTuNsd. 1711 COpTUpPYIOUlel arperaTHol QYHKIIMU npennoxernue_order_ by 3allUChIBAETCSI BHYTPU
WITHIN GROUP (...),YTO MJIJIIOCTPUPYET MOCHEeOHMNHN TpUMe, IPUBEeAEHHEIN BhIIIe. BhIpakeHUs B npen—
noxenuy_order_ by BBIYUCHSIOTCS OOHOKPATHO OJIS KaXXOOM BXOOHOM CTPOKU KaK apTyMEHTHI OOBIYHOM
arpeFaTHOﬁ(bYHKHHH,COpTHpYHIHxIBCOOTBeTCTBHH(JTpGGOBaHHeN[UpeﬂnoerHH_order_byIiHOCTyna-
10T B arperaTHyI0 QYHKIUHU KaK BXogsiiue apryMeHTH. (Ecnu ke npennoxernmne_order_by HaXOOUTCS HE
B WITHIN GROUP, OHO He IlepeHmaéTcs KaK apryMeHT(bl) arperaTHoi ¢yHKIIUU.) BripaKeHuss-apryMeHTH,
IpenIlecTByonre WITHIN GROUP, (eCIIM OHM €CTh), Ha3bIBAIOTCSI HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BbIpaXKeHUs, yKa3aHHbIe B npennoxenuy_order_by — dzpe2upyemvlMu apaymeHmamu. B oTnmyue oT
apryMeHTOB OOBIYHOM arperaTHOM (YHKIMY, HETIOCPEeACTBEHHbBIE apTyMEHTHI BEIYHMCIISIOTCST OHOKPATHO
IOJIsI KasKIOOT0 BhI30Ba (YHKIIUH, a He [OJI9 KaXKOOW CTPOKU. DTO 3HAUHUT, YTO OHU MOTYT COHepzKaTh Ie-
peMeHHBIe, TOIBKO €CIU 3TU IIepeMeHHbIe CTPYIIUPOBAHEl B GROUP BY; 3TO CYTh TO XK€ OTPaHHYEHUE,
4TO meicTBOBao ObI, OyOb 9TH HETIOCPEOCTBEHHLIE apr'yMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpes-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HaIPUMED, OJI YKa3aHus 3HAUYeHUS IIPOLEeHTUISI, KOTO-
poe uMeeT CMEICJI, TOJIBKO €CIIM 3TO KOHKPETHOE YHCJIO [JIsi BCero pacdyéTa arperatHoi ¢pyukmuu. Cru-
COK HEIIOCPeOCTBEHHEIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIINTe IIPOCTO (), HO He (*).
(Ha camomMm gene Postgres Pro mpumeTt o0e 3amucH, HO TOJIBKO IIepBasi COOTBETCTBYEeT cTaHmapTy SQL.)

ITpumep BBI30Ba COPTUPYIOIIENH arperaTHON GyHKITUHN:

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

oHa mony4aeT 50-¥ MPOIEHTHIb, UKW MeOuaHy, 3Ha4eHus CToybla income M3 TAGIUIEI households.
B maHHOM ciydae 0.5 — 39TO HEMOCPEACTBEHHHBIH apryMeHT; eclii OBl AP0o0h MPOIEHTHUIS MEHSJIach OT
CTPOKH K CTPOKE, 9TO He uMeJio OB CMEICTIA.

Ecnu mo6aBsieHOo IpeioXkXeHue FILTER, arperaTHON PyHKIIUY ITOAI0TCS TONBKO T€ BXOOHBLIE CTPOKH, IJIS
KOTOPHIX ycrosue_¢unbrpa BHIYUCISIETCS KaK UCTUHHOE; OPYyTryue CTPOKHU oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

IIpepmonipenenénHbie arperaTHble GyHKIMYM ontrcaHbl B Pasgerne 9.21. [Tonb30BaTe b TakKKe MOXKET OIIpe-
OEeNIUTh OPyrue arperaTHele QyHKIINHU.

ArperaTHoe BHIpaXKeHUE MOXKET (PUTYpPUPOBAThH TOJIBKO B CIIMCKE PE3YJIbTAaTOB WJIM B IIPenIoXKeHUU
HAVING KOMaHObLI SELECT. Bo Bcex oCTanmbHBEIX NIPENJIOKEHUIX, HalpuMep WHERE, OHU 3allpellleHbl, Tak
KaK 3TH MPENJIOKEeHUs JIOTUYEeCKU BBIUMCISIOTCS [0 TOT0, Kak (OpPMUPYIOTCS pe3yJIbTaThl arperaTHhIX
byHuKIIHN].

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCA B rmogs3amnpoce (cM. [Togpasmen 4.2.11 u Pa3gen 9.23), oHO
OOBIYHO BHIUUCJIIIETCS [JI BCEX CTPOK Iofa3anpoca. Ho ecnu B apryMeHTax (UK B ycrosuw_filter) ar-
peraTHOM PYHKITUYM eCTh TOJILKO IIEPEMEHHEBIE BHEIITHET'O YPOBHS, arperaTHast QyHKIIUSI OTHOCUTCS K O/I1-
XKaullleMy BHEITHEMY YPOBHIO U BEIUKCIISIETCS IOJISL BCEX CTPOK COOTBETCTBYIOIIIETO 3ampoca. Takoe arpe-
I'aTHOE€ BHEIPAaXKEeHHE B IIE€JIOM ABJIAE€TCA BHEIIHEeN CCBLIIKOH OJisi CBOEro 1mog3alripoCa M Ha KaXXJO0M BEIYHNC-
JIEHUU CUUTAETCS KOHCTAHTOM. HpI/I 93TOM OOITyCTHMOE€ IIOJIO2KEHUE aneTaTHOﬁ (I)YHKI_II/II/I OrpaHHU4YHuBa-
€TCs CIMCKOM Pe3yJIbTaTOB M IIPEAJIOKEeHNeM HAVING Ha TOM YPOBHE 3aIlPOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bbi308 0KOHHOU (pYHKUUU TIPECTaBIIsAIeT coO0l MpuMeHeHue QYHKITNY, ITOJ00HO0M arperaTHoi, K HeKOTO-
pomMy HabGOpy CTPOK, BEIOPAHHOMY 3aIllpoOCOM. B oTin4Yme OT BEI30BOB HE OKOHHBIX arperaTHBHIX (YHKITHH,
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IIPpK 9TOM HEe MPOUCXOOUT I'PYNIHUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXK{asi CTPOKA OCTAETCS OTHEJb-
HOM B pe3ynbraTe 3ampoca. OgHAKO OKOHHAs (PyHKIMS UMEET JOCTYII KO BCEM CTPOKAaM, BOIIEAIINM B
TPYIIy TeKyIleld CTPOKM COTJIaCHO yKa3aHHUIO I'PYIIIHUPOBKHU (CIIHUCKY PARTITION BY) B BHI30BE OKOHHOU
¢pyHKUIMM. BEI30B OKOHHOM (QYHKIIMHA MOXKET UMETh CclieAylolnne (GOpMHbIL:

uMda_@QyHKgHH ([ BblpaxeHHe [, BepaxeHHe ... 1) [ FILTER ( WHERE npennoxeHue_¢unbTpa ) |
OVER wuM4g OKHa

uMda_@QyHKgHH ([ BblpaxeHHe [, BepaxeHHe ... ]1]) [ FILTER ( WHERE npennoxeHue_¢unbTpa ) |
OVER ( onpepeneHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npepnnoxenwe ¢uibrpa ) | OVER mMg _okHa

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npegpnoxernwe ¢uibrrTpa ) |1 OVER ( omnpemeneHHe OKHa )

3mech onpenenenue_oxHa 3alIMCHIBAETCS B BUOE

[ HMg_cymecTBywomero_okKHa ]

[ PARTITION BY BropaxerHume [, ...] 1

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

[ onpenmenenue_paMkH |
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN Hauvamo_pamku AND KoOHEI] paMKH [ HCKIOUEHHE PAaMKH ]

3JleCL Havano_paMku U xoHel paMky 3aJal0TCA OOHUM U3 CIIEAYIOIINX cr1oco0o0B:

UNBOUNDED PRECEDING
cvemensrne PRECEDING
CURRENT ROW

cvemesre FOLLOWING
UNBOUNDED FOLLOWING

W HCckKInUYeHHEe paMkH MOXKET OBLITH CJIeOYOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sripaxerue — 3TO JI000€ BhIpakKeHUE 3HAYEHHS, He cofiepIKalllee BHI30BOB OKOHHBIX (DYyHKITUIH.

HM4d_OxHa — CCBIJIKa Ha UME€HOBaHHO€E OKHO, onpe,uenéHHoe npenjnozxKeHnueM WINDOW B JaHHOM 3alIpoce.
Tak>ke BO3MOZKHO HAIIMCATh B CKOOKAX IIOJIHOE onpeneneHHe_okHAa, UCIIONB3YSA TOT K€ CUHTAKCHC OIIpe-
OeJlIeHHs UMEHOBAHHOI'O OKHAa B IIPEeOJIOKEeHUHU WINDOW; Honpoﬁﬂee 9TO OIIKMCAaHO B CIIPABKe II0 SELECT.
CTOUT OTMETUTH, YTO 3AIIUCh OVER uMd_okHa HE IIOJTHOCTHIO paBHO3Ha4YHa OVER (uM4_okxHa ...); IIO-
CIIeOHUU BAPHAHT II0gPAa3yMeBA€T KOIIMPOBaHNE U U3MEHEeHHNEe OIIpenesIeHnd OKHa U He 6y;:[eT OOITyCTHu-
MEIM, €CJIX OoIIpeneijieHrne 3TOIr'0 OKHaA BKJIIIOYAET OIIpedeyIeHrue PaMKH.

VKaszaHue PARTITION BY IPYINHPYEeT CTPOKHU 3alpoca B pa3desbl, KOTOPEIEe 3aTeM 00pabaThIBAIOTCS
OKOHHOU (yHKIIMEN He3aBUCUMO APYT OT Apyra. PARTITION BY pa6oTaeT Imomo0HO MPEIIOKEHUI0 GROUP
BY Ha YPOBHE 3allpoca, 3a HMCKJIYEHUEM TOTO, YTO €T0 apryMeHTHl BCETrfa MPOCTO BHIPAXKEHUS, a He
MMeHa BEIXOIHHBIX CTONIOIIOB UK YyKciia. be3 PARTITION BY BCe CTPOKH, BEIJaBaeMbIe 3alTPOCOM, pacCcMarT-
PUBAIOTCS KaK OOWH pas3fesl. YKa3aHue ORDER BY OIpeneseT IMOPSOOK, B KOTOPOM OKOHHAas (GyHKIHS
oOpabaTriBaeT CTpoKU pasfenia. OHO Tak ke MOOO0HO MPeAJIoKEeHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK JXe He IPUHUMAEeT UMEHA BBIXOOHBIX CTOJIOIOB MJIM YuCia. be3 ORDER BY CTPOKM 06pabaThIBatOTCS
B HEONIPENETEHHOM TTOPSIOKE.

onpenenerne_pamxu 3a0aéT HAOOP CTPOK, 06PA3YIOIIUX PAMKY OKHA, KOTOPAs IPeACcTaBisieT coboii mom-
MHO>KECTBO CTPOK TEKYIIEeT0 pa3fesia U MCIOJIb3yeTCs [AJIT OKOHHBIX (GYHKINWH, pab0oTaoInX C PaMKOH,
a He co BceM pa3genioM. [IooMHOKEeCTBO CTPOK B paMKe MOXKET MEHSIThCSI B 3aBUCHMOCTH OT TOTO, KaKas
CTPOKa SIBNIAETCS TeKylel. PAMKY MOXKHO 3a[laTh B peKHUMaxX RANGE, ROWS UJIM GROUPS; B KaXXIOM ClIy4ae
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OHA HaYHUHAETCA C IIOJIO2KEHUA Havano_paMxH U 3aKaHUYUBAETCHA IIOJIOZKEHUEeM KOHEeI_paMKH. Ecnu xome-
1_pamxu He 3aa€TCs IBHO, IOJApa3yMeBaeTCsA CURRENT ROW (TeKylas CTPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCII xowmel_pamxky OMMPeHeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS MMOCJIeTHEH CTPOKOMH
pasmena.

B pexume RANGE UJIM GROUPS mauvano_pamkH, 3aJaHHOE KaK CURRENT ROW, ommpepessaeT B Ka4eCTBe Hada-
71a MePBYI0 POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpasi IIPHU COPTUPOBKE COTJIAaCHO YKAa3aHHOMY MJIS OKHa
IpeniokKeHNIo ORDER BY CUMTAETCS PaBHOM TeKylllel), Toraa KakK xoxer_pamku, 3aJaHHBIN KaK CURRENT
ROW, ompepeiisieT KOHIIOM PaMKHU IIOCJIEOHIOIO POOCTBEHHYIO CTPOKY. B pexume ROWS BapuaHT CURRENT
ROW IIPOCTO 0003HAaYaeT TEKYIITYyI0 CTPOKY.

B BapmaHTax ompefeNneHus PaMKU cuemernne PRECEDING M cmemenue FOLLOWING B KQUECTBE cMemeHHd
OOJIKHO 3aJlaBaThCs BEIpaXKeHUe, He cofepxKallee Kakue-mub0o mepeMeHHbIe W BEI30BI arperaTHBIX UK
OKOHHBIX pyHKUMI. UYTO MMEeHHO OyOeT O3Ha4YaTh cmemerie, ONPENENISIETCS B 3aBUCUMOCTH OT pPeXuMa
paMKu:

* B pexuMe ROWS cmemernue OOJIZKHO 3a0aBaThbCA OTIIUYHEIM OT NULL HeoTpuULlaTEIbHBIM 11€JIBIM YUC-
JIOM, ¥ 3TO YMCJIO OIpefensaieT COABUT, C KOTOPHIM Hadyaslo PaMKU MO3UIMOHUPYETCS Nepen TeKyIen
CTPOKOH, a KOHeI] — [I0CJIe TEKYIel CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OOJIKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpullaTenbHEIM II€-
JIBIM YHCJIOM, M 3TO YHCJIO OIpefesisieT COBUT (II0 KOIUYEeCTBY I'PYIIIl POACTBEHHEBIX CTPOK), C KOTO-
PBHIM Hadajo paMKM MO3UIMOHUPYETCS Iepeq I'PYIIoN CTPOK, POICTBEHHBIX TEKYIIEN, a KOHEll —
IOCJie 3TOM I'PynITtkl. ['PyIIny pofCTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPHIE CUUTAIOTCS PaBHBIMHU
COTJIaCHO ORDER BY. (151 UCIIONTb30BaHMUSA pexkuMa GROUPS onpemeneHre OKHa JOIXKHO COepKaTh
npennoXxeHue ORDER BY.)

* B pexuMe RANGE AJIS UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHrne ORDER BY IOJIZKHO comepzKaThb
POBHO oOuH cTO0el. B 9TOM criyyae cremernme 3a0a€T MaKCUMAJIbHYIO PA3HUIY MEXKOY 3HAYEHHU-
€M 9TOT0 CTOOIa B TEKYIIel CTPOKE U 3HAUYEHUEM €r0 XKe B IIPEIIeCTBYIOIINX UJTH IOCJIeyI0-
WX CTPOKAaX PaMKHU. THI HaHHBIX BEIPaXKE€HUS cmemernue 3aBUCUT OT TUIIA JAaHHBIX YIIOPSIOO4YUBalO-
mero crosbiia. st YKCIIOBLIX CTOJIOIIOB 3TO OOBIYHO TOT K€ YHCJIOBOM THII, a IOJISI CTOJIOIIOB C TH-
IIOM faTa/BpeMsi — THI interval. Hampumep, ecinu yrmopsgodnBaOIni CTOIOEI] UMEeeT THUII date
UJIN timestamp, BO3MO2KHA TaKasl 3alllCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUuEe cremerue IIPU 9TOM MOXKET TakK Ke ObITb OTIu4YHBEIM OT NULL u HeoTpulia-
TEJbHBIM, XOTS YTO CUUTATL «HEOTPHUIlATEeJIbHBEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B nmro6oM ciiyuyae pacCTOSIHME MO KOHIIAa PAMK{ OrPAaHMYMBAETCS PACCTOSHHEM [0 KOHIa pas3fesa, Tak
YTO IS CTPOK, KOTOPBIE HAXOMSITCS Y KOHIIA pa3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST IPYTHX.

3aMeThTe, YTO B peXKMMax ROWS M GROUPS yKa3aHUSA 0 PRECEDING M 0 FOLLOWING paBHO3Ha4YHHBI yKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJIS PeKKUMa RANGE, B CjIy4ae IMOOXOOSIINEero A TUMa JaHHbBIX
onpeneeHUs 3HQUEHUSA «HYJISI».

[lonloTHEeHUE HekmoyeHHe_paMx i II03BOJIIET UCKITIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPYZKaloT TEKYIIYIO
CTPOKY, mazkKe eCJI¥ OHU NOJIZKHEI OBITH BKIIOYEHHI COTJIACHO YKa3aHUAM, OIPEIEIISIONINM Hadyaslo U KOHel]
pPaMKu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKH TEKYIIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
paMKU TEKYIIyI0 CTPOKY M POJICTBEHHEBIE €M COTIaCHO MOPSOKY COPTHUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIIEel, HO He COOCTBEHHO TEKYIIYIO0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT IMOBEOeHUE II0 YMOIYaHUIO — He UCKIIIYaeT HU TEKYIIYyI0 CTPOKY, HU
POICTBEHHEIE €H.

[To ymonm4yaHUIO paMKa OIIpenesseTcsa KaK RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIllIupeH-
HOMY OIpeneneHnio RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKazaHMEM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKJIIo4YaThb BCe CTPOKM OT Haydalla pas3fejia [0 mocjiegHel CTPOKU, pPomd-
CTBEHHOU TeKyIllel (O ORDER BY). be3 ORDER BY 3TO O3HA4aeT, YTO B paMKy BKJII0UalOTCS BCE CTPOKHU
pa3fgesia, TakK KakK BC€ OHH CUHHTAIOTCA POOCTBEHHBEIMHU TeKYH.IefI.
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[IelCTBYIOT TaKxKe CleOyiolllie OrpaHUYeHMuSA: B KadeCTBe wauana_pamku HEIb3s 3adaTb UNBOUNDED
FOLLOWING, B Ka4€eCTB€ xoHLa_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMxd HE MOXKET
UOTHU B IOKa3aHHOM BHIIIIE CIIMCKE YKa3aHUU nauvano_pamxu AND xowmen_pamxu IEpen HauasomM_pamxu. B
YaCTHOCTY, CHHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gonyckaetcsa. Ho
IIpY 5TOM, HaIlpuMep, onpenesieHue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTUMO, XOTS
OHO ¥ He BhHIOEpeT HUKaKhe CTPOKH.

Ecnu moGaBneHo mpenioxkeHne FILTER, OKOHHOM (DYHKIIUHM ITOHAIOTCS TOJIPKO T€ BXOAHEIE CTPOKH, OIS
KOTOPBIX ycroBHe_¢uns rpa BIYUCISIETCS KaK UCTUHHOE; IPYTHe CTPOKY 0TOpackhBaoTCs. [IpeqmoxeHmne
FILTER OOMYCKAeTCs TOILKO OJI arPeTrupPYIOMNX OKOHHBIX (DYHKITHH.

BcTtpoenHnble OKOHHBIE QYHKIMH onucaHbl B Tabnuile 9.60, HO MONIb30BaTENb MOXKET PACIIMPUTH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B Ka¥eCTBe OKOHHBIX (QYHKIIMM MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UIIH II0JTh30BaTEJIbCKUE YHUBEPCAILHEIE, @ TaKXKe CTaTUCTUYECKHe arperaTHHe
dyukuum. (CopTupyroiue 1 TUII0TE3UPYIOIIMe arperaTible GyHKIIMYM B HACTOSIIlee BpeMS UCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEeJIb35.)

3amnuck Cco 3BE3MOYKON (*) IPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX (GYHKIMH B
KadyeCcTBe OKOHHBIX, HAIIpUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BEé€3moudka (*) 0OLIYHO He
IIPUMEHAEeTCA OJIsd UCKIIIOYUTEJIBHO OKOHHBIX (bYHKHHﬁ. Takue (I)YHKI_II/II/I He OOIIyCKalOT MCIIOJIb30OBaHUA
DISTINCT ¥ ORDER BY B CIIMCKE€ apr'yMeHTOB (QYHKIIUU.

BEI30BBEI OKOHHEIX (QYHKITWI Pa3pellle bl B 3aIpoCcax TOMbKO B CIIMCKEe SELECT M B IPEIJIOXKEHUN ORDER BY.

[omonmHuTEeTbHO 00 OKOHHBIX PYHKITUSAX MOXKHO y3HATh B Paspgerne 3.5, Pazmerne 9.22 u [Tonpasnene 7.2.5.

4.2.9. NpuBepeHus TUNOB

ITpuBepeHVe TUMA ompenessieT mpeoOpa3oBaHWe MAaHHBIX M3 OJHOTO THUIA B Apyrou. Postgres Pro Boc-
TTPUHUMAET JIBE€ PABHOCUJIbHLIE 3aTIMCHU TPUBEAEHUS TUIIOB:

CAST ( BrlpaxeHHe AS THO )
BBIPAXEHHE : : THII

3anuce ¢ CAST COOTBETCTByeT cTaHmapry SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
Postgres Pro.

Korpma mpuBeieHNI0 MOABEPTAETCS 3HAYEeHWE BRIPAaXKEHMUS U3BECTHOTO THUIIA, TPOUCXOAUT Tpeobpa3oBa-
HHUEe THUIIa BO BPEMS BHITIOTHEHUsI. DTO MPUBeeHWe OyOeT YCIEeITHBIM, TOJTBKO eCITA OIPeneéH MOIX0Isi-
K omepaTop mpeobpa3oBaHus THUMOB. OOpaTuTe BHUMaHWE Ha HEOOJBIIOE OTIWYKUE OT MPUBEIEHUS
KOHCTaHT, omucaHHoTo B [Tompa3merne 4.1.2.7. [IpuBefeHre CTPOKHU B YHCTOM BUJIE TPENCTABISIET COOOMH
HayvaJbHOE MTPHCBaMBaHUE CTPOKOBOM KOHCTAHTH ¥ OHO OydeT YCIEIIHBIM [ T000r0o Tuma (KOHEeYHO,
€CJIM CTPOKAa COMEPKUT 3HaAUYEHNe, TPUeMIeMoe OJIsT JaHHOTO THUTa JaHHBIX).

$1BHOE IpuBemeHNE TUIIA MOXKHO OITYCTUTD, ECJIM BO3MOXKHO OTHO3HAYHO OIIPEIEJIUTh, KAKOU TUI OOJIZKHO
UMETh BHIpaXkeHue (HampuMep, KOTma OHO IPUCBAMBAETCS CTOJIONY TaOIUIIbI); B TAKUX CIIydasix CUCTEMa
aBTOMaTHU4YeCcKHU mpeobpasyeT Turn. OQHAKO aBTOMAaTU4YeCKOe Tpeo0pa30BaHKeE BLIIIOJIHIAETCS TOIBKO IJIS
IIpUBeOeHUN C IOMETKOHN «OOIIyCKaeTCs HESIBHOE MPUMEHEHHEe» B CHCTEMHEIX KaTaJiorax. Bce octanbHbIE
IpUBEAEHUS OOJIKHBI 3alMChIBATHCS SIBHO. ITO OrPaHUYEHUE IT03BOJISIET N30€KaTh CIOPIPU30B C HESIB-
HBIM ITpeo6pa30BaHUEM.

Tak>ke MOXKHO 3alucaThb IIpuBeOeHNne THUIla KaK BEISOB (1)YHKI_[I/II/I:
HM4_rtHna ( BeElpaXxeHHEe )

OHHaKO 3TO GYHGT pa6OTaTB TOJIBKO OJis THUIIOB, UME€Ha KOTOPHIX ABIAIOTCA TAKXKe€ HOIIYCTUMBIMHU NME-
HaMmu yHkIuM. Hanpumep, double precision TaK UCIOJIb30BaTh HENb3s, a float8 (aJbTepHATUBHOE
Ha3BaHNe TOTO Xe THUIMa) — MOXKHO. Kpome TOTr'0, UM€Ha THUIIOB interval, time U timestamp U3-3a CUH-
TAaKCHU4YeCKOTro KOH(bJ’II/IKTa MOZKHO MCIIOJIb30BaTh B TAaKOH 3aIlMCH TOJIBKO B KaBBIUKaX. TaKUM o6pa30M,
3alluCh IIPUBEOEHNS THUIIa B BH1€ BBI30Ba d)YHKHHH IIPOBOLIMPYyET HECOOTBETCTBHUSA W, BOSMOZKHO, JIy4dIllle
OymeT eé He IPUMEHSATh.

39



Cunrtakcuc SQL

IIpumeuanue

IIpuBemeHue THUIIA, IPEOCTAaBIEeHHOE B BUIE BbI30Ba QYHKIINMH, Ha CAMOM [eJjie COOTBETCTBYET BHYT-
PEeHHEMY ME€XaHN3MYy. ,]IayKe IIPU UCIIOJIB30BaAaHUM OBYX CTAaHOAPTHBIX TUIIOB 3allMCH BHYTPHU IIPOUC-
XOOUT BBHI30B 3apPETUCTPUPOBAHHOMN (PYHKIIMHU, BHIIIOIHSAIOINEN npeodpa3oBanue. [1o cornameHmio
MMeHeM TakKo¥ (GYHKUMU NpeoOpa30BaHUs SBJISETCS UMS BBIXOJHOTO THUIIA, U TAKUM 00pa3oM 3a-
IINCh «B BU€e BHI30Ba Q)YHKHI/II/I» €CTh He 4TO UHO€, KakK HpHMOI;I BEI3OB HI/I}KeJIe}Ka]_I_[efI d)YHKL[I/II/I
npeoOpa3oBanud. [Ipu co3maHUM EePEHOCUMOIO MPUIOXKEHUS Ha 39TO IOBEeNeHUe, KOHEYHO, He
clenyeT pacCuuThIBaTh. [TogpobHee 310 onucano B cupaBke CREATE CAST.

4.2.10. NpuMeHeHUe npaBuJl COPTUPOBKHU

Hpe}IHO}KeHI/Ie COLLATE mepeoImnpenedeT IMPaBUJIO COPTUPOBKHU BHIPAXKEHU. OHO moGaBisieTcst mocie
BEIPDAKEHUA:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

TOEe npaBHIO_copTHpOoBKH — UAEHTU(PUKATOP IIpaBuila, BO3MOXKHO AOIIOTHEHHBEIM UMEHEM CXeMElL. [1pem-
J0XKeHue COLLATE CBSI3BIBAET BhHIpaXKeHUE CUIIbHEE, YEM OIIePaTOPHI, TaK YTO ITPU HEOOXOOUMOCTHU CJlie-
OyeT UCIIONIh30BaTh CKOOKMU.

Ecny mpaBuio COPTHPOBKY HE ONPENENIEHO SIBHO, CUCTEMA JIMO0 BHIOMPAET ero mo CToJIGaM, KOTOPhIEe
KCIIOJIb3YIOTCST B BRIPAXKE€HUHM, TU0OO0, €CITM TaKUX CTOJIOIIOB HET, IePEKITI0YaeTCsT Ha YCTAaHOBIEHHOE IS
0a3bl JaHHBIX ITPABUJIO COPTUPOBKHU 10 YMOTYAHHUIO.

IMpemoxkenne COLLATE MMEET [Ba PACIIPOCTPAHEHHBIX IIPUMEHEHUsI: IIEPEOTIPENIEIeHNEe ITOPSIaKa COp-
THPOBKH B MIPEIOKEHUN ORDER BY, HAallpuMep:

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

¥ epeonpeneieHre NPaBUI COPTUPOBKY ITPU BHI30BE (YHKIIMM HJIM OIIEPAaTOPOB, BO3BPAIIAOIIUX S3BI-
KO3aBUCHUMEIE PE3YJIbTAThI, HAIIPUMED:

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

3aMeThTe, YTO B IOCJIETIHEM ClIydae mpeajoxkeHne COLLATE no0aBIeHO K apryMeHTYy oIlepaTopa, Ha JOe-
CTBUE KOTOPOTO MBI XOTUM NOBNUATE. [Ipu 9TOM He UMeeT 3HaUYeHUs, K KAKOMy UMEHHO apryMeHTy olle-
paTopa unu GyHKIUK gobaBnsgeTcs COLLATE, TaK KakK IIPaBUJI0O COPTUPOBKHU, IPUMEHSIEMOE K OIIePaTopy
unu QyHKIMM, BEIOUPAETCS IPU PaCCMOTPEHUU BCEX apT'yYMEHTOB, a SBHOE IPeJiokeHue COLLATE Iie-
peonpenenseT paBujia COPTUPOBKU [JId BCEX OPYTruxX aprymeHToB. (OmHako mobaBiieHUe pa3HbIX Ipef-
JIOXKEHUH COLLATE K HECKOJIBKMM apryMmeHTaMm OymeT omubkoii. [Togpo6Hee 06 aTom cM. Pasmen 23.2.)
Takum 06pa3oM, 9Ta KOMaHAa BEIIACT TOT K€ Pe3yJIbTaT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho ato 6ymeT ommOKOM!:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

37eCh IPABUJIO0 COPTUPOBKU HENTL3S MPUMEHUTH K pe3ynbTaTy ollepaTopa >, KOTOPHIM uMeeT HeCpaBHU-
BaeMBbIN TUI AHHBIX boolean.

4.2.11. CKkansapHblie noa3anpochl

CKasapHBIM ITOA3aIpPoOC — 3TO OOBIYHBIN 3alpoC SELECT B CKOOKaX, KOTOPHIM BO3BpAIllaeT POBHO OOHY
cTpoky u onuH cronbell. (Hanucanue 3ampocoB ocBemaeTcss B ['nase 7.) [locyie BEIIOIHEHMS 3alpoca
SELECT eTr0 eIUHCTBEHHHIN pe3ynbTaT UCIIONb3YETCS B OKPYyZKalollleM ero BhIpaXkeHuu. B KauecTBe cKa-
JISPHOTO II0A3aIpoca Helb3s UCIIOIb30BaTh 3allpOChl, BO3Bpalaome 6omnee 0OOHON CTPOKU MU CTOJIO-
na. (Ho ecnu B pe3yJbTaTe BHIIOIHEHUS IIOA3allPOC He BEPHET CTPOK, CKAJISIPHBIN Pe3yabTaT CUUTAETCS
paBubeiM NULL.) B momg3amnpoce MOXKHO CChIJIATLCS Ha ITIEPpeEMeHHbBIE U3 OKPY2KAIOIIETo0 3allpoca; B IIPoliec-
Cce OOHOT'O BBEIYMCJIEHUS II0HA3aIlpoca OHU OYOyT CUYMTAThCsS KOHCTAaHTaMu. [Ipyrue BeIpaXKeHHUs C moa3a-
npocaMu onucaHul B Pa3merne 9.23.
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HaanMep, C.TIGHYIOH.[I/H;'I 3allPOC HAaXOOUuT YUCJIO JKUTeJel B caMOM HaCelIE€HHOM ropoje B KaXKJOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPbl MacCCUBOB

KoHCTpyKTOp MaccuBa — 3TO BEIpakeHHue, KOTOpOoe CO30aéT MaCCUB, oIlpenensas 3HaUeHUs ero 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOr0 MacCuBa COCTOUT U3 KIIIOUEBOT'O CIIOBa ARRAY, OTKPHIBAIOIIEN KBagpaTHOU
CKOOKMU [, CIIMCKa BhIpaXKeHUM (pa3me€HHBIX 3alATHIMU), 3aal0lIUX 3HaYeHUs 3JIEMEHTOB MaCCUBa, U
3aKphIBalollel KBagpaTHOU cCKoOKY ]. Hanmpumep:

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

ITo yMOmM4aH1IO TUIIOM 3JI€eMEHTOB MaCCUBa CUUTAETCS OOIIMHM TUII [IJIsT BCEX BRIPAXKEHUM, OITpeIeIEHHBIH
110 IpaBuJiaM, AeNCTBYIOIIUM U OJIS KOHCTPYKLMM UNION M CASE (cM. Paspgen 10.5). Bel MoxkeTe mepe-
OITpedesIuTh ero SIBHO, IPUBeOs KOHCTPYKTOP MacCHBa K TpeOyeMoMy THUITy, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HYKHOMY THUITY KaXXOoe BhIpaXKeHHe II0 OTOeIbHOCTH. [Toapos-
Hee IIpUBEAEeHKE TUIIOB onrcaHo B [Togpaspene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOKHO 00pa30BEIBATh, BKIIagbIBasi KOHCTPYKTOPH MaCCHBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAX CJI0OBO ARRAY MOXKHO OIlyCcKaTh. Hampumep, pe3ynbTraT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:

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

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

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

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

MHoromMepHbIe MACCUBEL HOJIZKHEL OBITH IPSMOYTOJIBHBEIMY, U II03TOMY BHYTPEHHNE KOHCTPYKTOPHL OOHO-
T'O YPOBHS [IOJIXKHBI CO3[IaBaTh BII0JKEeHHBEIE MaCCHBEL ONUHAKOBOM pa3MepHoCTH. JI106oe mprBeneHue TU-
Ta, TPUMEHEHHOE K BHEITHEMY KOHCTPYKTOPY ARRAY, aBTOMATHUYECKU PACIPOCTPAHsSIETCS Ha BCE BHYT-
peHHue.

OJIeMEeHTHBI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO3aBaTh He TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OAPYyIrUMH crmocob6aMH, ITO3BOJISIOIITIMHE IIOJIYYUTHh MAaCCHUBEI HYy2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], f2 int([]);
INSERT INTO arr VALUES (ARRAY[[1,2]1,13,41], ARRAY[[5,6]1,[7,811);
SELECT ARRAY[f1, f2, '"{{9,10},{11,12}}'::int[]] FROM arr;

array

41,2}, {3,4}},{{5,6},{7,8}},{{9,10}, {11,12}}}
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(1 row)

Brl MokeTe co3maThk U IIyCTOM MAcCHUB, HO TaK KaK MaCCHUB He MOIKET OLITb He TUIHU3UPOBAHHBIM, BEHI
IOJIXKHEL IBHO IIPUBECTU IyCTOU MAacCUB K HyKHOMYy Tuny. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>kxe BO3MOXKHO CO3[laThb MaCCHUB U3 Pe3y/IbTaTOB II0fA3arnpoca. B 3ToM cilydyae KOHCTPYKTOP MaccHuBa
3aNKCHBAETCS TakK K€ C KJII0YEeBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKaX CJIeyeT IOoA3aIpoc.
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}
(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)

Taxkoii ToI3aIpocC MOI2KEeH BO3BpAIaTh OOUH CcTonber. Eciiu 3TOT cTo6el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHNY OOHOMEPHEIM MacCUB OyIeT BK/IIOYATh 3JI€MEHTH [JI KaXKIOH CTPOKU-Pe3yIb-
TaTa IIoJ3amnpoca U TUIIOM 3JieMeHTa OymeT THII cTon0OIla pe3ynbTaTta. Ecnu xKe Tun cTosbiia — MacCHB,
OymeT co3maH MacCHUB TOTO XK€ THUIIa, HO OO0IbIIel Ppa3MepPHOCTH; B JII0OOOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca [OIKHEI BEIIaBaThCS MaCCHUBHI OTUHAKOBON PAa3MEePHOCTH, YTOOBI MOKHO OBINIO TIOJIYUYUTE MIPSI-
MOYTOJILHEIN pPe3ybTaT.

Wnpekcel MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTOo. [Tompo6Hee o mac-
cuBax BH y3HaeTe B Paspgene 8.15.

4.2.13. KOHCTPYKTOPbI Tab/IMYHBbIX CTPOK

KoHCcTpyKTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Halollee CTPOKY MM KOPTeXkK (MIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONBbKUX BEIPAKeHUN (pPa3mesIEHHBIX 3alsiTHIMHU), OIIPEIeNIsIo-
mMuX 3HAYEHUS II0JeH, U 3aKphIBAroIel CKOOKHU. IIpu 3TOM BBRIpazKeHUST MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpYyKTOp uMeeT Bug ROW(). Hanpumep:

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

Ecnu B ciucke 6oyee OOHOT'O BEIPAXKEHH, KIII0YEeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.

KOoHCTPYKTOP CTPOKH IMOONEPKUBAET 3aIlUCh cocTaBHOe_3HaueHHe. *, [IPU 3TOM JaHHOE 3HaUeHHe OymeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK K€, KaK B 3allUCH .* Ha BEpPXHEM YPOBHE CIIHCKa SELECT (CM.
IMTompasmen 8.16.5). Hampumep, ecnu Tabaula t COOEPKUT CTONOIEI £1 U £2, 9TU 3alIUCH PABHO3HAYHEI:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucse .* He pa3BopauuBajach B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paXxeHme ROW (t.*, 42) co3maBalio COCTaBHOE 3Ha4YeHWe U3 [OBYX I10Jiel, B KOTOPOM IIEPBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBOe moBemeHne 00bI9HO Oosee moie3Ho. Ecim BaM HYXKHO MOJIy4YUTh
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IIpexHee MOBeqeHre, YTOOL OJHO 3HaYeHHe CTPOKY OBIIIO BIIOXKEHO B APYroe, HalUIIUTe BHYTPEH-
Hee 3Ha4YeHue 0e3 .*, HapuMep: ROW (t, 42).

Ilo YMOJJI4YaHHUIO 3HAQYEHHEe, CO3JaHHO€Ee BhIpaxKeHueM ROW, UMeeT THUIL QHOHMMHOI 3amucu. Eciu Heo6xo-
OUMO, €Tr0O MOXKHO IIPDUBECTU K MMEHOBAHHOMY COCTAaBHOMY THUITY — 0o K TUITY CTPOKH TaﬁJ’II/II_IBI, iz (e]e)
COCTaBHOMY THUIIY, CO3JaHHOMY OIIePaTOpoOM CREATE TYPE AS. fABHOE IIpuBegeHue MOXKeET HOTpe6OBaTBCH
OJid OOCTHUZ2KEHHUSA OJHO3HAYHOCTH. Haan/IMep:

CREATE TABLE mytable(fl int, £f2 float, £3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— I[lpuBenmeHue He TpebyeTcd, Tak XakK CymecTBYeT Tolnbko omHa getfl ()
SELECT getfl (ROW(1,2.5, 'this is a test'));
getfl

CREATE TYPE myrowtype AS (fl1 int, f2 text, £f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHEe HeOOXOOMMO ONd ONHO3HAUHOT'O BHIOOpA PYHKILIMHH:
SELECT getfl (ROW(1,2.5, 'this is a test'));
OIMBKA: odyukuuga getfl (record) He yHHKalbHA

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 (KOPTEeXkKeH), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHWE [JII COXPaHEHUS
B CcTOJIOIlEe COCTABHOTO THIIA MU OJISA Nepegaydyn GYHKINY, IPUHUMAIOIIEH COCTaBHOM mmapaMmeTp. Takxke
BBl MOK€TEe CPaBHUTH OBA COCTABHBLIX 3HAYEHWS WM IIPOBEPUTh UX C IOMOIIBIO IS NULL MM IS NOT
NULL, HallpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');

—— BHIOpPaTh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

ITompoGxee cM. Pazmen 9.24. KOHCTPYKTOPHI CTPOK TaKXkKe MOTYT UCIOJIb30BaThCS B COYETAaHUY C O/3a-
mpocaMu, Kak omucaHo B Pa3mene 9.23.

4.2.14. Npasusia BbIYUCIJIEHUSA BbliPpa>keHum

IMopsooK BREIYUCIIEHUS MOMABLIPAXKEHUHN HEe ompenesiéH. B 4acTHOCTH, apTyMeHTHl ofepaTopa uiu QpyHK-
UMK He 003aTeTbHO BHIYUCIISIOTCS CJIEBA HATIPaBO WU B JIIOOOM APYroM (pUKCHPOBAHHOM TIOPSOKE.

Bonee Toro, ecnu Pe3yJIbTaT BhIPaXK€HUA MOZKHO IIOJIYYUTH, BEIYMCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOrOa Opyrue rnoaBhIpaXKeHud He 6YJIYT BEIYHCIIATHECA BOBCE. HaanMep, €CJIM HallucCaThb:
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SELECT true OR somefunc();
Torga QyHKIusS somefunc () He OyIOeT BBI3LIBATHCS (BO3MOXKHO). To XKe caMoe cIIpaBe[NINBO [JIS 3allMCH:
SELECT somefunc () OR true;

3amMeTsTe, YTO 3TO OTJIMYAETCHA OT «OINTUMHU3AlUM» BRIYNCIIEHUS JIOTUYECKHUX OIIepaTOPOB CJieBa Hallpa-
BO, Pearn30BaHHOM B HEKOTOPHIX SI3bIKaX IPOTrpaMMUPOBaHMA.

Kak crencTBue, B CIIOKHBIX BhIPaXkK€HUSAX He CTOUT UCIIONIb30BaTh QYHKIUU C TOOOYHBEIMU 3ddeKTaMu.
Oco6eHHO 0IIaCHO pPaCCYUTHIBATh Ha MOPSINOK BHIYMCIIEHUS WUJIM IT0004YHBIE 3(DIEKTH B IPENIOKEHUIX
WHERE M HAVING, TaK KaK 9TH IIPeAJ0KeHUs TIaTelIbHO ONTUMU3UPYIOTCS IIPU IOCTPOEHUM IIJlaHa BhI-
nonHeHUs. JIorudecKue BEIpaXkKeHus (codeTaHUs AND/OR/NOT) B 9THX IPEINIOKEHUSIX MOTYT OBITh BUIO-
U3MeHeHEH! TI00BIM cIIoco60M, JTOIIyCTUMBIM 3aKoHaMu BysieBoil anreOpH.

Korma mopsiiok BHEIYMCIIEHUS BaXK€H, €ro MOXKHO 3a@UKCHPOBAThH C IIOMOIIBI0 KOHCTPYKIMHU CASE (CM.
Pasmen 9.18). Hampumep, Takoi criocod n3bezkaTh JIeIeHNs Ha HOMIb B IIPEOIOKEeHUN WHERE HeHAIEXKeH:

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

IIpumeHsieMas Tak KOHCTPYKIIUSA CASE 3allldillaeT BEIpakeHue OT OITUMU3AaluY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIBKO Ipu HeoOxoauMocTH. (B gaHnHOM city4dae Ob110 OB Ty YIlle PEIIUTh TPo6IeMy, Iepenucan
yCIIOBUE KaK y > 1.5*x.)

OmHako CASE He BCerga CllacaeT B HMONOOHBIX Cciy4dasxX. [loKa3aHHBIN BBIIIE IPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BEIUKCIIeHNe KOHCTAaHTHRIX IToABEIpakeHui. Kak onmcano B Pasgene 40.7, GyHK-
MU ¥ OIIepaTOPH], IIOMeYeHHbIe KaK IMMUTABLE, MOTYT BEIYUCJIATHCA IIPU IJIAHUPOBAHUM, a HEe BBIIIOJ-
HeHUU 3anpoca. [losToMy B ipuMepe

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

, CKOpee BcCero, HpOH30ﬂI[éT OeJiIieHre Ha HOJIb U3-3a TOro, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTaHTHOE€ IIOABEIPAXKE€HHE, JaXKe €CJIN BO BCeX CTPOKaxX B Ta6nnue x > 0, @ 3HAQYUT BO BPEMSI BHIIIOJI-
HEHUsd BEeTBb ELSE HUKOI'IA HE GYJIGT BBITIOJIHATHCA.

XOTs 3TOT KOHKPETHBIN ITpUMeP MOXKeT IT0Ka3aThCs HagyMaHHBIM, ITIOX0XKHEe CUTYaIluH, B KOTOPHIX HesIB-
HO MOSIBIISIIOTCSA KOHCTAHTHI, MOTYT BO3HUKATh ¥ B 3alpocaxX BHYTPH (YHKIIMH, TaK KaK 3HAYEHUS apry-
MEHTOB (QYHKIIMK U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU IJIAaHUPOBAHUH MOTYT OLITh 3aMEHEeHb KOHCTAaHTaMH.
IMosTomy, HanpuMmep, B pyHKImAx PL/pgSQL ropa3mo 6e3omacHee s 3alllUTH OT PUCKOBAHHBIX BHIUMC-
JIEHWH MCIIOIb30BaTh KOHCTPYKINIO IF-THEN-ELSE, 4YeM BhIpazKeHue CASE.

EUJ,'G OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro Imoaxonga B TOM, 4YTO CASE He MOZKeT IIPeAOTBPaTUTh BEIUHUCIIECHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPA2KEeHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA I1epe[n
BCEMH OCTAJILHBEIMHU B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwuieM 3alrpoce
MOZKET BOSHUKHYTb ommubKa JeJIeHus Ha HOJIb, HeCMOTpPsA Ha TO, YTO OH Bpoge OBl 3allUINEH OT Hee:

SELECT CASE WHEN min (employees) > 0
THEN avg (expenses / employees)
END
FROM departments;

ArperaTHbIe GQYHKIMKA min () ¥ avg () BEIYKUCIISIOTCS HE3aBUCHMO II0 BCEM BXOOHBEIM CTPOKAaM, TaK YTO eC-
7 B KAQKOM-TO CTPOKE TI0JIe employees OKAXKeTCSA PaBHBEIM HYIIIO, IelIeHHe Ha HOJIb IIPOU30UOET paHbIIe,
YyeM CTaHeT BO3MOXKHEIM IIPOBEPUTDH Pe3yIbTaT QYHKIUY min (). [loaTOMYy, YTOOBI TpOOIEMHEBIE BXOIHEIE
CTPOKY M3HAYaJIbHO HEe TOIal{d B arperaTHyI0 (QYHKIIWIO, CJIEOyeT BOCIOJIb30BAThCS HPEIIOKEHUSIMU
WHERE MJIM FILTER.

4.3. Bbi30B PYHKLUH

Postgres Pro mo3BosseT BEI3BIBATh (PYHKINY C MMEHOBAaHHEIMM IIapaMeTpaMH, UCIIOIb3Ys 3alUCh C No-
3ULUOHHOU MUK UMEHHOU Tiepenadel apryMeHToOB. iIMeHHas nepefada 0COOEHHO OJIe3Ha Ot PyHKIMH
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CO MHOJKECTBOM ITapaMeTPOB, TaK KaK OHA HejlaeT CBSA3b ITapaMeTPOB U apryMeHTOB 0ojiee SIBHOM U Ha-
OEXKHOM. B MO3MIMOHHON 3anyCH 3HAYEHUS apryMeHTOB QYHKIIMY YKA3bIBAIOTCS B TOM JK€ MOPSIOKE, B
KaKOM OHMU ONMCAHHI B OnIpefesieHun QyHKIUU. [Ipy UMEHHOU ITepefayde apryMeHThl COIIOCTABJISIIOTCS C
nmapaMeTrpamMu QYHKIWHY II0 UMEHaM M YKa3bBaTh UX MOXKHO B JII000M mopsigke. 715t Ka’kooro BapuaHTa
BBI30BA TAKIKe YUUTHIBAWUTE BIIMSHUE TUIIOB apryMeHTOB QyHKUMI, onucanHoe B Pasmerne 10.3.

ITpu 3amucu J1I06EIM CIIOCOOOM ITapaMeTPEHI, IJIS KOTOPHIX B OIIpeeneHuu QYHKIINY 3a0aHbl 3HAaYEHHUS 110
YMOJTYQHHUIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COGEHHO MOJIE3HO ITPU UMEHHOM mepemayde, Tak Kak
OIIYCTUTBH MOZKHO 110001 Ha®0Op mapaMeTpoB, TOrda Kak IIPH ITO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIpaBa HaJIeRBo.

Postgres Pro Takxke mogfepKuBaeT CMEWAHHY0 Tepenady, Korjaa apaMeTpHl IepefaioTcs U II0 uMe-
HaM, ¥ II0 TO3UIMU. B 3TOM cilydyae MO3UIMOHHEIE ITapaMeTPhl OOMXKHEl UATH IIepe[l TapaMeTpaMu, Ie-
pemaBaeMBIMH 10 ©UMeHaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKiCH Ha IpuMepe clenyollei GyHKIINN:

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

AS
$$
SELECT CASE
WHEN $3 THEN UPPER(S$1 || ' ' || $2)
ELSE LOWER(S1 || " ' || $2)
END;
$$

LANGUAGE SQL IMMUTABLE STRICT;

(DYHKI.[I/IH concat_lower_or_upper UMEET OBa 00s13aTEeJIbHBIX IIapaMeTpa: a U b. KpOMe TOTrO, €CTh OOUH
Heo0s13aTeTbHBIHM IapaMeTp uppercase, KOTOPBIH 110 YMOJTYAHUIO HMeeT 3HaYeHUe false. ADTYMEHTH a ¥
b OyOyT CIOKEeHBI BMECTE U IIEPEBENEHLI B BEPXHUU UIIHM HUKHUN PETHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OCTalmbHEIE TOHKOCTH Peanu3anuy QyHKIIMY celdac He BaXKHEI (TogpodHee 0 HUX pacCKa3aHo
B ['maBe 40).

4.3.1. No3uuuoHHaA Nepepaya

IMo3unuoHHas nepegada — 3TO TPAAUIIMOHHBIN 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)

Bce apryMeHTH yKa3aHBl B 3aJlaHHOM IOPsSAKe. Pe3ynmbTaT BO3BpPAIEH B BEPXHEM PErUCTpPe, TakK Kak
TmapaMeTp uppercase UMeeT 3HaueHUue true. EIE OOqUH puMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAET 3HaYEeHHe 110 YMOJTYaHuIo (false), U pe-
3yJIbTAT MEPEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOMN 3aIKcH 100kIe apTyYMEHTEI C OIpeaeIE HHEIM
3HAaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OMyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

IIpu uMeHHOM ITepemaye OJIsI apryMeHTa q00aBJIsIeTCs UMsI, KOTOPOe OTHENSIETCS OT BhIpaXKeHus 3Hade-
HUS 3HaKaMu =>. Hampumep:
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SELECT concat_lower_or_upper(a => 'Hello', b => 'World'");
concat_lower_or_upper

hello world
(1 row)

3mech apryMeHT uppercase OBUI Tak JKe ONyIeH, TaK YTO OH HesIBHO IIOJIy4YUJI 3HaUeHUe false. [Ipeumy-
1IIeCTBOM TAKOM 3allUCU ABJISETCS BO3MOXKHOCTD 3aIllUCHBATh apI'YMEHTHI B II000M IIOpsiiKe, HallpuMeD:

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)

s OﬁpaTHOﬁ COBMECTHUMOCTHU IIOOOEPXKUBAETCA U CTapLIfI CHUHTAKCHC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMelmnaHHaA nepepaya

HpI/I CMeIIlaHHOU IIepenayde rmapaMeTpPHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHaKo Kak yYXKe OBIIIO
CKd3aHO, MME€HOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBIMHA. HaanMep:

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

HELLO WORLD

(1 row)

B manHOM 3alpoce apryMeHTHl a U b IepefaTCcd II0 IMO3UIINH, a uppercase — II0 UMEHH. EguHCTBEH-
Hoe 000CHOBaHME TAaKOTO BEI30Ba 3[eCh — OH CTall 9yTb 6osee unTaeMbeiM. OmHAKO Iy 00Jiee CIOXKHBIX
(I)YHK].[I/II;I C MHO2KECTBOM apPryMeHTOB, YaCTh U3 KOTOPHEIX UMEIOT 3Ha4YeHHUd I10 YMOJITHYaHUIO, UME€HHas UIn
CMelllaHHad 1epegada IO3BOJIAIT 3alluCaTh BBI3OB SQ)CI)GKTI/IBHGG U YMEHBIIINUTH BEPOATHOCTD OIMOOK.

IIpumMeuyanue

HUmMeHHasa u cMellaHHas Ilepeflada B HACTOSIINN MOMEHT He MOXKeT UCII0Ib30BaThCS IIPU BHI30BE
arperaTHou GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CIU arperaTHas GYHKIIUS UCIIOJIb3yEeTCSA B KaueCTBe
OKOHHOH).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3blBaeT, KaK CO37laBaTh CTPYKTYPH Oa3kbl JaHHHEIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensiiuonHOM 6a3e JaHHBIX JaHHBIE XPAHSATCS B TaOIMUIIaX, TaK 4TO OOJIbIIAS YacCTh 9TOH TJIaBel OymeT
MIOCBsIIIeHa CO3MaHUI0 ¥ U3MEHEeHUI0 TaOIuIl, a TaK¥Ke CPeacTBaM yIpaBlIeHUs OAaHHBIMU B HHUX. 3aTe€M
MBI 0OOCYOUM, KakK TaOIUIIEIl MOXKHO O0BeOUHSATh B CXeMEBI ¥ KaK OrPaHMYHBaTh HOCTYH K HUM. HakoHerr,
MBI KPAaTKO PAaCCMOTPUM OPYTHe BO3MOXKHOCTH, CBSI3aHHEIE C XPaHEeHHEeM JaHHHIX, B YaCTHOCTH HaCJIemo-
BaHWe, CeKIIMOHUPOBaHue TaOIuIl, IPeacTaBIeHusI, GYHKIIMKA ¥ TPUTTEPHI.

5.1. OcHOBbI TabnuUL

Tabnulla B pensanuoHHOMN 0a3e maHHBIX IOXO0XKa Ha Tabsuily Ha OyMare: OHa TaK K€ COCTOMT M3 CTPOK
u cTonb10B. YKCIIO ¥ IOPSAOOK CTONOII0B (GMKCUPOBAHBI, a KaxKOblM CTONI0eI] uMeeT UMsA. YHUCIIO CTPOK
IIepeMeHHO — OHO OTpaXKaeT TeKyIllee KOINUYEeCTBO HaXOOAIUXCS B Hel JaHHEIX. SQL He JaéT HUKAaKUX
rapaHTUU OTHOCUTEJIBFHO HOpPsAAKa CTPOK Tabnuurl. [Ipyu 9yTeHMU TabIUIbl CTPOKU BBIBOLSTCS B IIPOU3-
BOJILHOM IIOPSIIKE, eCIU TOJIFKO SIBHO He TpebOyeTcsa copTtupoBka. I[lopmpobHee 3TO paccMaTpuUBaeTCs B
I'maBe 7. Bomnee Toro, SQL He Ha3HaYaeT CTPOKaM YHUKAJIbHBIE UIeHTU(PUKATOPHI, TAaK YTO MOKHO UMETH
B Tabmile HECKOJIBKO IIOJIHOCTBIO HAEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTu4eCKOU MOeIu, KOTO-
pyio peanusyeT SQL, HO 0OBIYHO TaKOe Oy0JIMpPOBaHUE HeXKejlaTenbHOo. [1032Ke B 9TOM I'JlaBe MBI YBUUM,
Kak ero u3bexarThb.

Kaxkgomy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHNYHUBaeT Habop JOMYCTUMBIX 3HAaUEHUH,
KOTOpBIE MOIKHO IIPHUCBOUTDH CTOJIOIY, U OUpeesiseT CMBICJIOBOE 3HAaYEeHME MaHHBIX HJIS BREIYMCIIEHUH.
Hampuwmep, B cTon0ell YUCIOBOTO TUIIA HEJIL3S 3alKCaTh OOBIYHEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro AaH-
HBIE MOXKHO MCIIOIb30BaTh B MAaTEMATUYECKUX BEIYUCIIEHUAX. Y Hao60POT, eciu cTon0el] UMeeT TUII TEK-
CTOBOM CTPOKM, OJIA HETO [OIYCTUMBI TPAaKTUYECKHU JIIOObIe TaHHbIe, HO OH HEIIPUTONEH IJId MaTeMaTHU-
YeCKUX OeUCTBUU (XOTSA OPYyTrHUe Oonepaluy, HanpuMep KOHKaTeHallus CTPOK, BO3MOXKHEI).

B Postgres Pro ecTb BHYIMTENBHEIN HAaOOP BCTPOEHHBIX TUIMOB OAHHBIX, YOOBIETBOPSIONINHA OOMBIINH-
CTBO NIpPUIOKeHUH. [10/Th30BaTEIM TaKKE MOTYT OTIPENENIATH COOCTBEHHBIE TUITHI HAHHBIX. BOMBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTI0KMM UX TTOAPOOHOE
paccMmoTperue o ['maser 8. Hauboee 4acTo MpUMEHSIOTCS CIeOYIOIINe TUITH JaHHEBIX: integer OIS LIe-
JIBIX YHMCEeJI, numeric OIS YKCeJI, KOTOPHe MOTYT OBITH IPOOHBEIME, text OIS TEKCTOBBIX CTPOK, date A
IoaT, time [JI BPEMEHHU U timestamp A 3HAUYEHUH, BKIIOYAIOIINX ATy U BpeMsi.

s co3maHus TabmuIEl ucIonb3yeTcss KomaHga CREATE TABLE. B aToif KoMaH[e BBl OOJIXKHEI YKa3aTh
KaK MUHUMYM MMS HOBOM TaOIMIIEI M UMEeHAa ¥ TUILI JaHHBIX KaXkKOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMMIy my_ first_table ¢ AByMsI cronOuamMu. I[lepBhIii CcTOnOeIl Ha3BIBAETCS
first_column ¥ UMEET THUII ﬂaHHbD(text;BTOpOﬁ cToy0el] Ha3hBaeTCd second_column X UMEET TUI
integer. UMeHa TaGIHUILI U CTOJIOIIOB COOTBETCTBYIOT CHHTAKCHUCY HUOEHTH(GUKATOPOB, ONMCAHHOMY B
IMompasnene 4.1.1. iMeHa TUIIOB TaKXKe SIBISIOTCS UOeHTH(GUKATOPAMH, XOTSA €CTh HEKOTOPEIE HCKITI0Ue-
HUA. 3aMeThTe, UTO CIIMCOK CTOJIOIIOB 3aKII0YaeTCa B CKOOKH, a eT0 3JIEMEHTHI Pa3OesIaIoTCS 3allIThIMHU.

Koneuno, mpepsipgymuii npumMep HeHaTtypaieH. OOBYHO B MMeHaX TabuIl U CTOJIOIOB OTPaXKaeTcs, Ka-
KUe maHHBIe OHU OyOyT comepzkaTh. [I09TOMy maBaiiTe B3T/ISHEM Ha 6oJjiee peanuCTUYHBIM IPUMED:

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

)i

(Tum numeric MOXET XPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCS MEeHEXKHBIE CYMMHI.)
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IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mra610H UMeHOBaHUA Tabyull 1 cToNI01I0B. Hampumep, pemmTs, OyayT I B UMeHaXx TaOJIHUIl UCIIOb-
30BaThCS CYIIECTBUTENbHEIE BO MHOXKECTBEHHOM MIH B €MUHCTBEHHOM YHKCJIe (eCTh COOOpakeHus
B II0JTb3Yy KaXXOOTO BapuaHTa).

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 Tabnuua BaM Gobllle He HyXKHa, Bl MOXKeTe yOalauTh e€, BhIIonaHuB KoMauny DROP TABLE. Ha-
npuMep:

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 cpencTBa, KOTOPHIE MBI OGCY}Z[I/IJ'II/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTRIO (bYHKLII/IOHaJ'[bHBIe Tabmu-
uel. B IIPOOOJIZKEHUH 9TOMU T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL NaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepeI;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 ompepmenenvy TabGaUIlbl 3HAYEHUS IO YMOJTYaHUIO YKA3kIBAIOTCS MIOCTIE TUIA HaHHBIX cToJiOna. Hampu-
Mep:

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

3HayeHUe 10 YMOIYaHMIO MOXKeT OBITh BEIpaXKeHMEM, KOTOpOe B 3TOM CjiIydae BEIUMCISIETCS B MO-
MEeHT IIpUCBauBaHUS 3HAYEHUS 10 yMOJ4aHUIO (a He Korga co3fmaércs tabnuiia). Hanpumep, crondiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— reHepalus «IIocjefoBaTeIbHLIX HOMEPOB» i BCeX CTPOK. B Postgres Pro sTo oObIUHO fenaeTcs nNpu-
MEpPHO TakK:

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

3mech GYHKIMS nextval () BHIOMpPaeT ouepeqHoe 3HaYeHue U3 nocsiedosameavbHocmu (cM. Pasmen 9.17).
9To ynoTpebeHre HaCTOIbKO PAaCIPOCTPAHEHO, YTO OJIsi HETO eCTh CIIelrabHasi KOPOTKas 3alluCh:

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 o6pa3om, Oyt CTONOLIOB OH SBJISIETCS TEM XK€, UeM IMpPeACcTaBieHue aist Tabnuusl. EcTh gBa Tuma
TEeHEePUPYEMBIX CTOIOI[OB: XPaHUMBIE U BUPTyaIbHbIE. XPAHUMBINA T€HEPUPYEMBIN CTONOEI] BEIYUCIISIETCS
pu 3anucu (qo6aBIeHNN UM U3MEHEHWH) U 3aHUMaeT MEeCTO B TaOIuIle Tak XKe, KakK M OOBIYHBIN CTOJI-
Oe11. BupTyanbHEBIM TeHEPUPYEMEIHN CTOJIOEI] He 3aHUMAaeT MEeCTa U BEIUMCISIETCA IpU YTeHuu. [loaTomy
MOKHO CKa3aTh, YTO BUPTYaJIbHEIM I'eHEPUPYEMEIN CTOI0EI] TOX0XK Ha IPENCTaBIeHNE, a XPAaHUMBIH re-
HEpPUPYEMBIH cTOIOEen — Ha MaTepUaIn30BaHHOE IPENCTaBIeHNE (3a UCKITIOYUEHWEM TOT'0, YTO OH BCeTraa
00HOBIsSIETCA aBTOMaTHM4ecKu). B HacTosimee Bpemsi B Postgres Pro peasn3oBaHbl TOIBKO XPaHUMEIE Te-
HEPUPYEMBIE CTOJIOIIEL.

YT0o06BI CO3TIaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEII0KEeHUEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HaIpUMep:

CREATE TABLE people (

ce ey

height_cm numeric,

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

KrmioueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABISeTCSA 00s13aTellb-
HEIM. 3a nogpo6HocTsaMu oopaTtutech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
WY UPDATE HEJTh3s 3a[laTh 3HAUEHUE OJIsT TAKUX CTOJIOIIOB, XOTS KITFOYEBOE CII0BO DEFAULT yKa3aTh MOXK-
HO.

I[TpuMuTE K CBEOEHUIO CJIEYIOIINE OTJINYMNS TeHEePUPYEMBIX CTOJIOIOB OT CTOJIOIIOB CO 3HAYEHUEM II0
yMOJITYaHHUI0. 3HaUeHue CTOJIO11a 10 YMOTYaHUIO BEIYUCIIETCS OOUH Pa3, Korfaa B TaOuIly BliepBhie BCTaB-
JisieTcsl CTPOKa M HUKaKoe Apyroe 3HaudeHUe He 3aJaHo; 3HadeHUe JKe reHepHPyeMoro cTojbla MoXeT
MEHSIThCS IIPU M3MEHEHUU CTPOKHU U He MOKET OBITh IlepeonpeeieHo. BripaxkeHre 3HaYEHUS 10 YMOJI-
YaHUIO He MOXKeT o0pallaThbCs K APYyTrUM CTO01aM TabJIuilbl, a TeHepupylolllee BrIpaxkeHne, HalIPOTUB,
00BIYHO OoOpalaeTcsa K HUM. B BhIpakKeHUM 3HAUEHUS 110 YMOJIYaHUIO MOTYT BHI3BIBATHCS U3MEHUUBHIE
dyHKIIMYM, HanpuMep, random () UIX QYHKIIUY, 3aBUCSIINE OT BpEMEHH, a [OJI5 TeHePUPYyEeMBIX CTOJIOIIOB
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
¢burypupoBaTh I0A3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEeHUSI, He OTHOCSAINHNECS K MaHHOU CTPO-
Ke.

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

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

e [Insi reHEpPUPYEMOTO CTOJIOIA HEeb3s 3a0aTh 3HaYEeHNEe 110 YMOTYaHHUIO UJIM CBOMCTBO MOEHTHU(HKA-
IIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMsle CTOJIOLEI MOTYT COOEPKATHCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMHU 00paTH-
Tech K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITe.TII:HO K HaCJIeJOBaHHIO:

* Ecnu poputenbCKuii CTONOEI SBISETCS TeHEPUPYEMEBIM, JOYEPHUN AOJI2KEH TeHEePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [109ToOMy B oIIpeieIeHUH OOYepPHEero CToJI0Ia Hy?KHO OIYCTUTD MPEJIOKEeHNEe
GENERATED, Tak KakK OHO OyJeT CKONMPOBaHO U3 POOUTEIIHLCKOTO.

« B CJIyda€ MHOZXKECTBEHHOI'O HaCJiIegOBaHUsA, €CJIK OOUH pOJII/ITeJ'IBCKI/II;I CTOJ'I6eI_'[ ABJIAETCA TeHepu-
PYEMEIM, BCE€ COOTBETCTBYKOIIUE €My CTOJ'I6].U:>I B Me€papXWU HaACJleJOBaHUA TaKXKe OOJIZKHEI T'€He-
PUPOBATBECSA TEM K€ BEIPA2KEHUEM.

* Ecnu poOuTeNnbCKUM CTOOEI He SIBASETCS TeHEPUPYEMBIM, TOUYEPHUHN CTOJIOEI MOXKET OBITh KaK
TEHEPUPYEMBIM, TaK U OOBIYHEIM.

[JomonmHUTENbHBEIE 3aMedYaHusI KacaloTCI UCIOIb30BaHUS TeHepupyeMbIX CTONOIIOB.

e TIpaBa gocTyma K TeHepHUPYEeMBIM CTOJIOIaM CYIIECTBYIOT OTHEILHO OT IIPaB [JI HUXKeIeXalux 0a-
30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Ib30BaTeIbh MOT
IIPOYUTATh TEHEPUPYEMBIN CTOI0EIl, HO He HUXKejlexKalnue 6a30Bble CTONOIIHL.

* T'eHepupyeMble CTOJOLEL, B COOTBETCTBHUU C KOHIENIINEN, IePeCUNTHIBAIOTCS II0CIIe BEIIIOTHEHUS
TPUITEPOB BEFORE. BCceacTBue 3TOT0, B TeHEPUPYEMBIX CTONOLAxX OYOyT OTPaXKaThCsA NU3MEHEHUS,
IPOU3BOOUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTOI0IAaX, a o6pallaThCca B KOJle TaKOTO TPUITepa K
reHepUpyeMBIM CTOJIOaM, HallpOTUB, HEJIL34.

® FeHeppreMbIe CTOJ'IGHI:I He y49aCTBYIOT B JIOTUYEeCKOU PennnKanuun.

5.4. OrpaHunyeHusn

Tumnel OAaHHBIX CaMH I10 cebe OTrPaHNYHUBAIOT MHO2KECTBO NAaHHEBIX, KOTOPEIE MO2KHO COXPAaHUTEL B Ta6J'II/ILIe.
OmHaKo AJisi MHOTUX ITPUIIOKEHUM TaKue OrpaHUYEeHUs CIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
JKaIui [eHy IPoayKTa, OOJI2KeH, BEPOSATHO, IPUHUMATh TOJILKO IOJIOKUTENbHBEIE 3HaYeHUusa. Ho Takoro
CTaHOAPTHOTI'O THUIIa JaHHEIX HET. B03MO}KHO, BEI TaK2Ke€ 3aXO0TUTE OI'PAaHUYUTEL NaHHEIE CTOJ'I6]_[a II0 OT-
HOIIIEHHUIO K APYTUM CTO0IlaM uim cTpokaM. Hampumep, B Tabnuie ¢ uHGopMaluen o0 ToBape AOJIXKHA
OBITH TOTBKO OOHA CTPOKA C OIIPefenéHHBIM KOIOM TOBapa.

st perrenus mMogoOHBEIX 3amady SQL MO3BOJISET BaM ONpede/siTh OTPAaHMYEHMs OJIs CTOJIOI0B U Tab-
nuil. OrpaHrYeHus Jal0T BAM BO3MOXKHOCTE YIPABISTh JAHHLIMM B TAOIHIIAX TaK, KAaK BH 3aX0TuTe. Ec-
JIM TI0JIb30BATEJIb MOMLITAETCS COXPAHUTh B CTOIOIIe 3HAYEeHNe, HapyIllaollee OrpaHuYeHsI, BOSHUKHET
omubka. OrpanrdyeHus: OyOyT OeiCTBOBATD, MaxXKe eCJIM 9TO 3HAYeHHe 10 YMOTYaHHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannydeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OrpaHUYEHHi. B ero ompenesneHUu Bbl MOXKETE YKa-
3aTh, YTO 3HAYEHHE TAaHHOTO CTOJIOIA MOMXKHO YIOBIETBOPSThH JIOTMYECKOMY BEHIPAzKEHUIO (IPOBEPKE HC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BEI BUOUTE, OIrpaHHUYEHHuEe OIIpenesideTCsd II0CJIe TUulla JaHHBIX, KaK U 3Ha4YeHue 10 YMOJIYaHHUIO. 3Ha-
YeHUsd 10 YMOJIYaHUIO ¥ OTPaHUYEHUA MOT'YT YKA3bIBAThCA B J000M IIopdAOKe. OrpaHquHI/Ie-npOBepKa
COCTOMT M3 KJIDYEeBOI'O CjiI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIPDA2KEHUE B CKOoOKax. ITO BEIPpaA2KE€HHUEe OOJIZKHO
BKJIIOYATh CTOJ'I6eH, OJisi KOTOPOro 3a)laéTCH OrpaHn4YeHne, “vHa4e OHO He UMeeT OOJIBIIIOTO CMEIC]IA.

Brl MOXKeTe TakKxKe IIPUCBOUTH OTPaHUYE€HHIO OTOEJIbHOE M. 31O YIIydqnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCS M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:
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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

IlepBbie OBa OrpaHUYEHUS OIPENEeNsIOTCS IIOX0XKHM 00pa30oM, HO [JIsi TPEeThero MCIOJIb3YEeTCS HOBBIM
cunTakcuc. OHO He CBA3aHO C OIPENeTEHHBIM CTOJIOIOM, a IPEACTABIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeneneHus CTOIOIIOB ¥ TaKKe OIpeneleHus OTPaHuYeHUNH MOXKHO IIePEeCcTaBIIsATh B IIPOU3BOILHOM
mopsigKe.

HpO IIePBBIE€ IBa OI'PaHUYEHHUA MOZKHO CKa3aTh, YTO 3TO OI'PaHUYEHUA CTOJ'IGI_[OB, TOrga KakK TpeThbe SB-
JITETCS OTPaHUYeHMeM TaOIUIb, TaK KaK OHO HAIlMCAaHO OTHEJIbHO OT oIpeaesieHui cTon6uoB. OrpaHu-
YeHHUs CTONOIIOB TAaKXKe MOXKHO 3alMcaTh B BUME OrPaHMYEHUN TAOIHIILI, TOTOa Kak oOpaTHOe He Bce-
r7Ia BO3MOXKHO, TakK KaK II0Apa3yMeBaeTCs, YTO OrpaHudYeHne CTOJIOa CChlJIaeTCs TOIbKO Ha CBSI3aHHBIM
cronber. (Xotsa Postgres Pro atoro He TpebyeT, HO mJisi coBMecTUMOCTH ¢ npyrumu CYB] nyuie ciemo-
BaTh 9TOMY ITpaBuily.) PaHee MpUBEOEHHBIN IPUMED MOXKHO MIepelrucaTh U Tak:

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

CnenyeT 3aMeTUTh, UTO OrpaHMUYEHHEe-IPOBEPKA YOOBIETBOPSIETCS, €CIH BEIPaKeHNE IIPUHUMAaET 3Ha-
yenwne true nnu NULL. Tak Kak pe3yJibTaTOM MHOTHMX BhIpaxkeHuu c onepanmamu NULL 6ymeT 3Haue-
uue NULL, Takue orpaHudeHus He OyOyT IpensaTcTBoBaTh 3anucu NULL B orpaHudYuBaeMble CTOJIOIIH.
Yrto6BI rapaHTUPOBATh, YTO CTONIOEI He comepkuT 3HaueHusTs NULL, MOKHO MCII0JIF30BaTh OTPAaHUYEHUE
NOT NULL, ontcaHHOE B CJIEOYIOIIEM pa3merie.

IIpuMmeyanue

Postgres Pro He mommepXuBaeT OrpaHUYeHHsi CHECK, KOTOPhIe 00palaiTcs K JaHHbIM, He OTHOCS-
IIMMCS K HOBOM MJIM U3MEHEHHOM CTPOKe. XOTs OorpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJio,
MOeT paboTaThk B IPOCTHIX CIIy4asix, B 00IIEM ciIydae HeJlb3s rapaHTHPOBaTh, 4TO 0a3a JaHHBIX
He MPUAET B COCTOSIHME, KOTA YCJIOBHE OrPaHUYEHUS OKaXKeTCS JIOKHBIM (BCII€OCTBUE ITOCIIENY-
IOIIUX U3MEHEHUN APYIUX YYaCTBYIOIINX B €r0 BRIYUCIIEHUU CTPOK). B pe3ysbsTaTe BOCCTaHOBIE-
HYE BBITPY2KEHHBIX [TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHEIM. BO BpeMs BOCCTAHOBJIEHUS BO3MO-
XKeH cOoM, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3hl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HOPSIAKE, B KOTOPOM 3TO yCJIOBUE OyHeT co-
6romaThes. IToaTOMy O/ onmpeneneHnuss OTPaHUYEeHMH, 3aTParuBaoIUX APYTrue CTPOKU U APyTrue
TaOIHUIILI, UCIIONb3YUTE OrpaHUYEHUsT UNIQUE, EXCLUDE MM FOREIGN KEY, €CJIM 3TO BO3MOIKHO.

Ecnu BaMm He HY2KHA IIOCTOAHHO IIogOepP2KHBaeMasd 'apaHTHUA IeJIOCTHOCTH, a JOCTATOYHO pa30B0171
IIPOBEPKHU HO6aBHﬂeMOﬁ CTPOKH IIO OTHOIIIEHUIO K IPYTUM CTPOKAM, BEI MO2KET€E€ Pealiu30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM TPpUITEPE. (9TOT II0OX0O HMCKIIIOYa€eT BHIIIEOIIMCaHHbIE l'[pO6J'[eMBI IIpu
BOCCTAQHOBJIEHHNH, TAK KAdK B BEIT'DY3KE pg_dump TPUTTEPBI BOCCO3OAIKTCA II0CJI€ BOCCTAHOBJIEHUA
OAHHBIX, U II0O3TOMY 3Ta IIPOBEPKA HE 6YJZ[GT IEeNCTBOBATh B IIponecce BI:Il"py3KI/I/BOCCTaHOBJ'[eHI/IH.)

IIpumMeuyanue

B Postgres Pro mpepmnonaraeTcsi, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTh IIPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoI0OKEHNEM OIIPaBABIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPU H00aB-
JIEHWY UM U3MEHEHHUH CTPOK, a He IpPU KaxXaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE IIPEmy-
IIpexXIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyrUM TabIuiaM sBIseTCS YaCTHBIM CJIeNCTBUEM
3TOT0 ITPEANOoI0XKEeHHUSI.)

OgHaKO 9TO IIPEeAroyoXKeHUe MOXKEeT HapyllaThCcsd, KaK 4dacTo OBIBaeT, KoTrhga B BhIPaXKeHUU
CHECK HCHOJIb3yeTCs MI0JIb30BaTeNbCcKas (GYHKIUS, ITOBeJeHe KOTOPOM BIIOCIEICTBUHN MEHSIETCS.
Postgres Pro He 3amperliaeTr 3TOro, ¥ eClIu CTPOKU B Tabjulle IepecTaHyT yOOBIETBOPAThL Orpa-
HUYEHUI0 CHECK, 3TO OCTAaHETCS He3aMe4YeHHBIM. B uTore mpu MOmBITKE 3arPy3UTh BEITPYKEHHEIE
IM032Ke MaHHBIE MOTYT BO3HUKHYTb HpoOieMbl. I103ToMy momoOHBEIE U3MEeHEHUS PEeKOMEHOYyeTCs
OCYIIIECTBIISATH CIEeAYIOMIUM 00pa30M: yIaauTh OrpaHudYeHue (MCIonIb3ysa ALTER TABLE), U3MEHUTH
ompenesieHrne GyHKIIMHY, a 3aTeM Iepeco3fiaTh OrpaHuYeHne TOM Ke KOMaHAoM, KOTopas IIPU 9TOM
IIePEIPOBEPUT BCE CTPOKU TaOIIUITH.

5.4.2. OrpaHunyeHumsa NOT NULL

Orpaunuenre NOT NULL npocTo yKa3kBaeT, YTO CTOJIOILY Helb3s mprucBauBaTh 3Hauenue NULL. ITpu-
Mep CUHTaKCHca:

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

52



OmnpeneneHue JaHHBIX

price numeric

)i

Orpaunnuenne NOT NULL Bcerpma 3anuchHBaeTCsd KakK OrpaHMYeHHe CToJI0Ia U (DYHKIIMOHAJIPHO 9KBUBA-
JIEHTHO OTPaHUYEHUI0 CHECK (mmg_cronbga IS NOT NULL), HO B Postgres Pro siBHOe orparudenue NOT
NULL pa6oTaet 6onee a¢pdekTuBHO. XOTSI ¥ TAKOM 3alMCH €CTh HEIOCTAaTOK — HA3HAUYUTL UMS TaKUM
OrpaHUYEeHUAM HeJIb34.

EcTecTBeHHO, Ot CTONI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTpaHuYeHus. [IJIg 3TOT0 UX HYy2KHO IIPO-
CTO yKa3aTb OJHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
ITopsimok 3mech He UMeeT 3HAa4YeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSAKY IIPOBEPKU OrpaHUUe-
HUU.

[nst orpann4yeHUss NOT NULL ecTh U 06paTHOe: orpaHuYeHre NULL. OHO He 03HA4YaeT, 4TO CTOI0e1] JoJl-
KeH uMeTh ToJbKOo 3HadyeHne NULL, uTo KoHeuHO Oblmo 01 GeccMbicieHHO. CyTh XK€ ero B MpPOCTOM
yKa3aHuH, 94TO cTobelr MmoxkeT uMeTh 3HaueHre NULL (3To moBemeHue mo ymondaHuoo). OrpaHU4YeHHe
NULL OTCYTCTBYeT B cTaHZapTe SQL 1 nCrionb30BaTh €70 B IEPEHOCUMBIX IIPUIOKEHUIX He crenyet. (OHo
oo mob6aBiieHo B Postgres Pro TonmbKO miist COBMECTHUMOCTH C HeKOoTophiMu apyrumu CYB].) OgHako
HEKOTOPHIE IT0Ib30BaTEJIH JII0OSAT ero UCII0Ib30BaTh, TAK KaK OHO IT03BOJISIET JIETKO MEePEeKJIIoYaTh orpa-
HU4YeHUd B cKpunrte. Hanpumep, BBl MOXeTe Ha4daTh C:

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

)

¥ 3aTeM BCTABUTH KJIIOYEBOE CJIOBO NOT, rge HOTpGGyeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHUU 0a3 MAHHBIX Yallle BCEro OOJILITHHCTBO CTOJIOIIOB HOJIXKHEI OBLITh IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

OrpaHuydeHUs YHUKATbHOCTY TapaHTUPYIOT, YTO JaHHbIE B OIIPEeNeJIEHHOM CTOJIOLIE MJIU T'PYIIIIE CTOI0II0OB
VHUKAJIbHEI CPeNHu BCEX CTPOK Tabnuilkl. OrpaHnyYeHne 3alluCHIBAETCS TakK:

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

)

B BHU[E OIrPpaHUYEeHUA CTOH6LI8. U TakK:

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

)i

B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIMIpeneJInTb OrpaHn4dYeHrne YHUKAJIBHOCTHU OJIA I'DYIIITEL CTOJ'I6I_IOB, 3allUIIKUTEe ero B BUge OrpaHu-
YeHUusa Ta6J'II/II_I]>I, IIepevdYucCiIiuB UM€E€Ha CTOJ'I6I_IOB qgepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHMYeHNe YKa3bIBAeT, UYTO COUeTaHNe 3HAaUEeHUH TePeydnCIeHHBIX CTOIOIIOB MOMXKHO OBITh YHHU-
KaJIbHO BO Bcei Tabiwulle, TOrOa KaK 3HaUYeHHsI KaXKaoro CToI0Ia Mo OTHEeIbHOCTH He HOJIXKHE OBITh (1
OOBIYHO He OYOYT) YHUKAJIbHBIMH.

Brl MOXKeTe Ha3HaYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

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

)i

IIpu pmobGaBneHWM OrpaHMYEHUS YHUKAIBHOCTU OymeT aBTOMaTHMYeCKH CO3[aH YHUKAJIbHBEIN WHIEeKC-B-
IepeBo OJisi CTOMOLA UJIH T'PYIIIEI CTOJIOIOB, IEPEYNCIIEHHEIX B OTPAHUYEHNN. Y CIIOBUE YHUKAIBHOCTH,
pacIpoCTPaHSIOIIeecs TOIbKO Ha HEKOTOPhEIE CTPOKY, HEJIb3s 3alliCaTh B BUIE OIPDaHUYEHUST YHUKAJIb-
HOCTH, OOHAKO TaKOe yCJIOBHME MOKHO YCTAHOBUTH, CO34AaB YHUKAJIbHEIA YaCTUYHBIN NHOEKC.

Boob111e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTHU HapyIaeTcCs, eciu B TabJuile OKa3blBaeTCS HECKOJIBKO
CTPOK, V KOTOPHIX COBIIAJlalOT 3HAYEHUS BCEX CTONIOIIOB, BKIIIOYEHHHIX B OrpaHudYeHue. OOHaKO [Ba 3Ha-
yenus NULL nipu cpaBHEHHUUM HUKOTZA He CUMTAIOTCSA PaBHBEIMU. JTO O3HAUaeT, YTO faXe IIPU HaIUu4dnuu
OrpaHUYEeHUs YHUKAIbHOCTH B TaOIUIlE MOXKHO COXPAHUTH CTPOKM C AYOIUPYIOUMIMMUCS 3HAUEHUSIMHU,
ecnu oHu comepzkaT NULL B omHOM MJIM HECKOJIBKUX CTOJIOIAaX OrpaHUYeHUss. ITO MOBeieHe COOTBET-
cTByeT cTa"aapty SQL, Ho mul cneimiany o CYB]I, koTopele BenyT cebs mo-opyromy. MMeliTe B BUAY 3Ty
0COOEeHHOCTD, Pa3pabaThiBasi IEPEHOCUMEIE ITPUJIOKEHUS.

5.4.4. NMepBUYHbIE KJIIOYMU

OrpaHuYeHWe TEePBUYHOTO0 KITI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOEI] Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabmwuile. s aToro TpedyeTcs, 4TOOL 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMHY U OTIMYHBIMU 0T NULL. TakuM 06pa3oM, TaOIUIIEL CO CITEOYIOMINMY TBYMST
ompefieNieHusIMU OyAyT MPUHUMAaTh OOWHAKOBLIE TAaHHBIE:

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/IT-IHbIe KJTIOYX MOT'YT BKJIIOYAQTh HECKOJIBKO CTOJI6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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OmnpeneneHue JaHHBIX

)i

ITpu poGaBnIeHMU MEPBUYHOTO KJIIOYa aBTOMATHUUYECKM CO3[AETCS YHUKAJILHBIM MHOEKC-B-mepeBo s
cTonlOIia UK TPYIIIE CTOIOIIOB, IIEPEYNCIEHHBIX B IEPBUYHOM KII0Ye, ¥ MaHHLIE CTOJIOITE IOMEYal0TCs
KaK NOT NULL.

Tabnuila MOXKeT MMEeTh MaKCUMYyM OJWH IEePBUYHBIN K04, (OrpaHUYEeHUN YHUKAJILHOCTH M OrpaHuU-
yenut NOT NULL, KoToprle (GYHKIMOHAIBHO IOYTH PAaBHO3HAYHEI MEPBUYHBIM KJTI0YaM, MOXKET OBITh
CKOJILKO yTOJHO, HO Ha3HAYUTh OrpaHUYEeHNEeM IEPBUYHOI0O KJII04Ya MOXKHO TOJIBKO 0fOHO.) Teopus pens-
IMOHHBIX 6a3 JaHHBIX TOBOPUT, YTO IIEPBUYHEIN KJTI0Y IOIKeH ObITh B KaxXmol Tabnutie. B Postgres Pro
TAaKOT'0 XKECTKOT'0 TpeOoBaHUS HET, HO OOLIYHO JIyYIlle eMy CIIeq0BaTh.

[lepBUuYHBIE KJTIOYU IIOJIE3HBI U OJIA JOKYMEHTHPOBAHUS, U OJI KIMEHTCKUX IIPUJIOKeHui. Hampumep,
rpad®uYeCcKOMY IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcst 3HATh MIEPBUYHBIM KITI0Y TaOIHIIE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. I1ep-
BUYHBIE KITIOYH HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TaOIHIIE OIIpe-
OeJsieT IIeJIeBble CTOJIOB IT0 YMOJITYaHUIO [JIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 3Ty TaOuIly.

5.4.5. BHewHue KJo4u

OrpaHu4YeHUE BHEITHETO KJTI0Ya YKA3bIBAET, YTO 3HAYEHUS CTONOIIA (MU TPYHIIEL CTONOIIOB) AOMKHEL CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOM CTPOKe OPYrol TabiIuubl. DTO Ha3bIBAETCS CCblI0YHOU Uenocm-
HOCMbl0 OBYX CBSI3aHHBIX TAOJIHII.

ITycThb y Bac yxke ecTb TabnuIila IPpoOAyKTOB, KOTOPYIO MBI HEOMHOKPATHO HCIIOIH30BaIU PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
HaBaﬁTe IIPEOIIOJIOZKKUM, YTO Y BaC €CThb Ta6n1/1ua C 3dKa3aMH 3THUX IIPOOYKTOB. Mur XO0THUM, 4yTOOHL B Ta0-
JIAIEe 3dKa30B COOep2KaJIUChk TOJIBKO 3dKa3kbI Z[eﬁCTBHTeHBHO CyLIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MBI
oIpeneinnuM B HeH OrpaHHNYE€HNE BHEIIHET O KJII04a, CChIJIAI0IIEeeCa Ha Ta6n1/1uy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIIHUM B Ta6J'[I/ILIe products
(1 He paBusiM NULL), 6ymeT HEBO3MOXKHO.

B Takoit cxeme tabnuiy orders Ha3bBalOT NOOYUHEHHOU Tabnuuei, a products — 2s1asHoli. CooTBeT-
CTBEHHO, CTOJ'I6LIBI Ha3bIBAIOT TaK XKe HOJI‘-II/IHéHHBIM U I'JIaBHBIM (I/I_TII/I CCBIJIQAKOIITMCA U I_IeJ'IeBbIM).

ITpembioyInyo KOMaHOy MOXHO COKPATUTh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTb, €CJIM ONIYCTUTh CIIUCOK CTOJIOIIOB, BHELIHUHM KJII04 OyAeT HESIBHO CBSI3aH C IIEPBUYHBIM KJIIOYOM
TJIABHOM TAOJIHIIHL.

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UMs CTaHOapPTHBEIM CIIOCOOOM.

BHe