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NpeoucnoBue

OTa KHUTa SABIIsAEeTCs opulmaIbHON goKyMeHTanuel Postgres Pro Enterprise. Ona Gplyla HamucaHa pas-
paboTuukamu Postgres Pro, coobitectBoM PostgreSQL u mpyruMu moO6poBOIbIIaMy IIapaje/IbHO C Pas-
paboTko¥ mporpaMmMHOro npoaykTta PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO ITOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl TakoM Goibino 00bEM uHMOpMaluu 0 Postgres Pro 6v11 ymoGoBapuM, 3Ta KHHATA pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3Ha4vYeHa OMPeNesIEHHON KaTerOpUH II0Ib30BaTeJIed MIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus Postgres Pro:

* YacTts I mpencTasnsieT coboit HepopMaTbHOE BBEIEHNE OJIST HAUMHAOIINX.

e Yacrts Il onuckeiBaeT a3bIK SQL u ero cpeny, BKJo4as TUNH JaHHBIX U (QYHKIUY, a TaKKe ONTUMHU3a-
LIUIO IPOU3BOOUTENHFHOCTU Ha YPOBHE II0JIb30BaTesel. To OyIeT II0JIe3HO IPOYUTaTh BCEM I10JIb30-
BatenaM Postgres Pro.

e Yacts III onuckBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CcepBepa. JTa YacTh OyIOeT Ioe3Ha BCEM,
KTO uCnojb3yet cepBep Postgres Pro misi camMeIX pa3HEBIX LIEIEN.

* YacTts IV onuchiBaeT mporpaMMHbIe MHTEPGENCH AJsT KIMEHTCKUX Tpuiioxenui Postgres Pro.

e Yactp V IIpegHa3Ha4Y€eHa OJid 0oJiee OMBITHLIX IIOJIb30BaTeel 1 COOEepP2KUT CBeaeHusd O BOSMO2KHO-
CTHAX paCIIMPEHNUd CepBepa. JTa YacThb BKJIIOYaeT TEMEI, HOCBHH_IéHHbIe, B 4aCTHOCTH, II0JIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 CbYHKI_II/IHM.

* Yacts VI cogepXUT cipaBoYHyI0 nHpopMaIlniio o koMmaHgax SQL, a TakXkKe KJIIMEHTCKUX U CEPBEp-
HBIX ITpOrpaMMax. 3Ta 4acTh JOIONIHSIET Opyrue nHdopMalinen, CTpyKTyPHUPOBaHHOM ITI0 KOMaHaaM
U IIporpaMMaM.

e Yacts VII comep)uT paznoodpasHyo uHGopMalluio, IoJie3Hyio aisd pa3dpaboTunkoB Postgres Pro.

1. YTto Takoe Postgres Pro Enterprise?

Postgres Pro Enterprise — 3To 00 beKTHO-PENSAIMOHHAS CUCTEMA ypaBieHus 6azamu ganHex (OPCYB]I,
ORDBMS), pa3paborannas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — nporpamMmMe, pa3paboTaHHOM Ha ¢(aKyJIbTeTe
KOMIIBIOTEPHBIX HayK Kanudopuuiickoro yuusepcurera B bepknu. B POSTGRES nosB1iI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mo3gHee.

Postgres Pro Enterprise pa6oTaeT Bo BCeEX OCHOBHHIX OI€PallMOHHBIX cucTeMax Linux. Kak u PostgreSQL,
Postgres Pro Enterprise coorBetcTByeT TpeboBanusm ACID.

Postgres Pro Enterprise, kak u PostgreSQL mopmpmepzkuBaeT 60/IbIIyI0 4acTh cTaHAgapTa SQL u mpemia-
raeT MHOKECTBO COBPEMEHHEIX (PYHKITHN:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH!

* H3MeHsIeMble IpeaCcTaBIeHUsS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM OOCTYIIOM

Kpowme Toro, nons3oBaTenu MOTYT BCA4eCKU pacuupsaTts Postgres Pro, Tak e kak u PostgreSQL, mHanpu-
MeD, co3faBasi CBOU

* TUIIBI JaHHBIX

*  (dyHKRIIUN

* OIepaTopsl

* arperaTHble QYHKINU

* MeTOIBl MHAEKCUPOBAHUSI
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IIponenypHbI€ A3BIKH

2. Paznunumnsa mexpay Postgres Pro Enterprise u
PostgreSQL

Postgres Pro mpepocTtaBmsier Hanbomee aKTyanbHYI0 Bepcuio PostgreSQL ¢ mOTOTHUTETHEHBEIMU W3Me-
HEHUSIMU U PaCIIUPEHUSMU. JTOT IPOLYKT BKIIOUAET BCE HOBHIE BO3MOXKHOCTH, pPealrn30BaHHbBIE KOM-
manued Postgres Professional, a Takke cTopoHHME HOPabOTKM, KOTOPHIE yKe MPUHSTHE COOOIIECTBOM
PostgreSQL u momapmyT B HOBBle Bepcuu PostgreSQL. Takum obpasom, mosnb3oBaTenu Postgres Pro
Enterprise nony4aroT paHHUU OJOCTYII K Ba’KHBIM HOBOBBEIEHUSIM U MCIIPABIEHUSIM.

IIpumMeuyanue

Postgres Pro Enterprise mpepmocTaBnsieTcs O claepgywolueid nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeNTbHO 03HAKOMbBTECH C YCIIOBUSIMU JTUIIEH3UU, TIPEKAE YEM 3a-
rpyzxKaTth U ucnonb3osath Postgres Pro Enterprise.

Postgres Pro Enterprise ornugaroT oT PostgreSQL cnenyoimye yCOBEPIIEHCTBOBAHUS:

64-0uTHBIE UTEeHTU(GUKATOPH TPAaH3aKIMM, UCKIII0Yaloe npobdieMsl 3auukiuBanus. (Cm. [Togpas-
men 24.1.5.)

Cxartue Ha ypoBHe cTpaHul. (CMm. ['maBy 33.)

IMogmepkKa aBTOHOMHEIX TpaH3akiui. (CM. I'maBy 16.)

«OTnoOXeHHOe» pa3MellleHre BpeMEeHHEBIX TaOIuIl Ha OuckKe. [IMCKOBOE IPOCTPAHCTBO [JIsT BDEMEH-
HBIX TaOJIUI BHIIEJISETCS TOJIBKO IIPU IepenonHeHun 6ydhepoB (pa3smMepoM temp_buffers) U TOITBKO
Torga Tabmuila coXpaHsaeTcs Ha Oucke. Tak Kak AUCKOBOE IMMPOCTPAHCTBO [Jid BPEMEHHLIX TabIull Te-
mepb He BHIAEJIETCS CPa3y, 9TO IMO3BOJISIET 3HAUYNUTEJIbHO COKPATUTh HAarPy3Ky Ha AUCK IIpu paboTe
C OTPAaHUYEHHBIM KOTUYECTBOM HEOOJIBIINX BPEeMEHHBIX TabJIu1I.

DxcnepuMeHTanbHasad GYHKIMOHATIBPHOCTh IPUOPUTHU3AIIUY PECYPCOB ITI03BOJISIET BHIAEISATh OOIbIIIE
pecypcosB 6osiee ipuopuTeTHHIM ceancaM. (Cm. [Tompasmen 18.4.6.)

ABTOMaTHUYECKOE UCIIPaBJIEHUEe CTPAHUIl IIPU ITOTOKOBOM pEIIMKallUM B ClIydae IOBPeXKIeHus maH-
HBIX (HeUCIOpPYEeHHBIE CTPAHUIIL 3allpallliBaloTCs C BegoMoro cepepa). (CMm. IToxmpaspmen 26.2.5.3.)
CropaBenmBoe pacipenesieHrue NErKuX UCKITIOYUTEJIbHBIX OJIOKUPOBOK ITOCTIE IIOIyYeHUS 3aJaHHOT O
KOJIM4YeCTBa pa3menseMblx 0710KHPOBOK. (CM. onucanue mapametpa Ilwlock shared limit.)
YupaBnenue 00bEMOM Kellla, KOTOPBIM 3aHUMAIOT IOATOTOBIIEHHEIE OIePaTOPHL. [Ipy BKITIOYEeHNH
nmapameTpa plan cache Iru size mnm plan cache lru memsize paso6paHHbIe JepPeBbS 3aIIPOCOB U 00-
1Iye IIJIaHbl, KOTOPHIE He UCIIOJIb30BAJIUCh B IIOCJIEdHEEe BPEMS, BRITECHSIOTCS U3 Kellla IPU OOCTH-
KEHUHU OTPAaHUYEHUH, 3aJaHHbIX 9TUMU IapaMeTpaMHu.

YcoBepilieHCTBOBaHKE BEIOOpa MeKAY MOCIeNoBaTEIbHEIM CKAHUPOBaHUEM U CKAHMPOBaHUEM 10
nHpgekcy. (CM. onucaHue napaMeTpa seq scan startup cost first row.)

Ynyumenue B libpgq 06paboTky mOAKIIOYEHUN C HECKOJIBKUMHU CEPBEPAMHU U TI€PEX0fa OT OOHOTO K
opyromy. (Cm. onucanue mapametrpoB hostorder u failover timeout.)

Ilo6aBnenwue B libpq BO3MOKHOCTH 3a0bITh BBEIEHHBIN APOJIb, YTO ITIO3BOJISIET ITPEOOTBPATUTh
MMePernoaKIIYeHns, KOraa 3To TpebyeTcs MonuTUKOM 0e3omacHocTu. (CM. omucaHue mapaMeTpa
reusepass.)

[Togmepzkka BEIBOAA BpeMeHH B pg waldump.

CMsAryeHre OTpaHUYEHUU CUHXPOHHOU PEIINKallul, B pe3yJibTaTe KOTOPOTr'0 BEeOYIIUU CEPBEP MO-
XKeT IMIPOIoJIKaTh paboTaTh MIPU BpeMEHHON HEOCTYIHOCTH OOHOTO U3 BegoMbiX. (CM. onMcaHuUe Ta-
paMmeTpa synchronous standby gap.)

BcTpoeHHBIN Ty COEOUHEHMH, TO3BOJISIONINI OTPAHUYUBATE YUCIIO OOCTYKHUBAIOINX TTPOLIECCOB
[IpY DOOKJIIOYEHUY MHOXKEeCTBa KJIMEHTOB, He HaKJlaAblBasi OrpaHNYeHUs Ha UCIIOJIb30BaHUe apa-
METPOB KOH(PUTYPAIIUKM CEAHCOB, TTOATOTOBJIEHHEIX OIIEPATOPOB UJTM BPEMEHHHBIX Tabmuil. (3a mo-
opoOHOCTIMHU oOpaTHTeCh K ['1aBe 34.)

PexxuM aemonodz2o0moeku 01epaTopoB, IO3BOISIONINN HESIBHO IIOATOTABIMBATh YaCTO UCIIOIb3Y-
eMBIe OIIepaToOPHl M TaKUM 00pPa30M ONTHUMU3WPOBATh 3aTPAThl Ha UX KOMIUIISIIHUIO U pa30op mpu
KaXXOoM IociefnyloiieM BeinonHeHun. (Cm. Pazmen 14.6.)
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IMogmep:kKa U3MeHEHU KOHQUTYpaIluy APYTUX ceaHCcoB. Hampumep, 3TOM BO3MOXKHOCTBIO MOXKHO
BOCIHOJIb30BAThCS, UYTOOH BKITIOUHUTH OTJIAJOYHEIE COOOIIIEHUS [JIsT TPACCHPOBKH CEaHCOB C HEOOBIY-
HBIM nToBemeHueM. (Cwm. [Tompazmen 9.27.1.)

AnroputMm noucka k 6nuxkanmux cocemeit (k-NN) onst uamekca-B-mepesa. (CM. Pasmen 11.13.)
YcTpaHeHO IIpaKTUYEeCKH OOCTUXKUMOE OrpaHUYeHMe Ha yucio 3amnuceit B ACL (cmuckax yIpaBJie-
HHUS OJOCTYIIOM), CBSI3aHHHIX C TaOJIHIIaMKU U MHIEKCaMHU.

[TpenctaBnenue pgpro stat wal activity, moka3nsiBatomee 060b€M daiinoB WAL, KOTOPLIE reHepupyeT
KaXObIU IIPOIiecc.

HcmpaBieHre MOBPeXKOEHHBIX maHHbIX WAL u3 0ydhepoB B onepaTUBHOM ITaMSITH.

ITpoBepKa YHUKaIbHEIX OTPAaHUYEHUN B UHIEKCaX-B-IepeBbax, BEIIIOIHSIEMAass MOyIeM amcheck.
ITogpepzKKa IMakKeTOB, KOTOPHIE MO CYIIIECTBY IIPEACTaBIAIOT CO00M pacIIupeHHBIE CXeMEI, IIOMOTalo-
II¥ie OPraHn30BaTh B3aUMOCBsSI3aHHbIE UMEHOBaHHbBIE 00BEKTH. dTa QYHKIIMOHAIPHOCTh, 3HAKOMas
nonb3oBaTenaM Oracle, pacmupsieT Bo3MoxkHOCTH PL/pgSQL, roe mosSBUNIKNCE HOBBIE MOOM(UKATOPEI
(QYHKIWYN ¥ cOorallleHus, a TakKXKe HOBble KOMaHObl CREATE PACKAGE B DROP PACKAGE.

IMogmepzkKa mmepemayvyy UMEHOBAHHBIX U ITIO3UIMOHHBIX apr'YMEHTOB CKPUIITAM, BEI3bIBAEMBIM KOMaH-
moit \i B psql.

KopnopaTuBHas pefakuus MIpuilox)eHus pg probackup, mogmepxxkuBatoiias nHTepdeiic Simple
Storage Service (S3) mis XxpaHeHUs JaHHBIX B YaCTHBIX 00IavHbIX Xpauunuiax, CFS (cxaTyro dai-
JIOBYIO CUCTEMY) AJII MHKPEMEHTHOr 0 KOIIUPOBAHUS, a TaKXkKe aJITOPUTMEI cxKaTus 1z4 u zstd.
HckmoueHue my6IuKaToOB OJIOKMPOBOK, Oitaromapsi KOTopoMy obecrneunBaeTcs 3G GheKTUBHOE XpaHe-
HHUEe B IaMsTH U OTCIIeKHMBAHNE BCEX UCKIIOYUTENbHEIX OJTOKHPOBOK, yIep2KUBAaeMEIX ITPOILIECCOM 3a-
IIyCKa pe3epBHOT0 cepBepa BO BpeMs BocupousBegernus WAL.

ONTUMHU3UPOBAHHLIN MEXaHU3M [JIsI PaOOTHI C MeTaJlaHHBLIMHU TaOJIHUII, KOTOPHIH ITO3BOMISIET IIOIydYaTh
nHpopMaIuio 06 aTpudyTax C UCIOJIb30BAaHHUEM CUCTEMHOTO Kellla BMECTO HPSIMOTO YTEHUS U3 CH-
CTEMHOI'0 KaTajora.

[Tpomyck 6JIOKUPOBOK [IJIsI BDEMEHHEIX OTHOIIEHUH ¥ MHOEKCOB 3THUX OTHOIIEHUH, a TaKXKe OrPaHu-
YyeHHNe OeMCTBUM, KOTOPhIEe CYIIePIOIb30BaTEId MOT'YT COBEpPIIATh C BDEMEHHBIMU OTHOIIIEHUSIMU U3
Opyrux ceaHcoB. 9To none3Ho ansa 1C. (Cm. onucanue napameTrpa skip temp rel lock.)

Ot Postgres Pro Standard yHacnemoBaHEL ClieQyIOlIie YCOBEPIIIEHCTBOBAHHUS:

VnydieHHBIE MEeXaHM3M IIPOBEPKU OJTIOKMPOBOK, HE OKa3bIBAIOIINM OTPUIIQTENBHOIO BJIMSIHUSA Ha
MTPOU3BOOUTEIILHOCTD.

VBenuueHHas CKOPOCTh U 3(PGHEKTUBHOCTh IJIAHUPOBAHUS IOJIS PA3IUYHBIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE TTOTPEeDOIeHNe TaMATH TPU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
IloGaBneHMe BpeMeHU MIaHUPOBaHUs B UHGOPMAIIHUIO, BEIBOOUMYIO MoayjeM auto explain.
Bo3MOXkHOCTE 3aMeHBI HyJIeBoro OatiTa 3amaHHbIM ASCII-cuMBOIOM IIPU 3arpy3Ke JMaHHBIX C TIOMO-
IIbI0 KOMaHOBl COPY FROM. (CM. omucaHue nmapaMmeTpa nul byte replacement on import.)

B03MO0OXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoIoM Unicode mpu BrI30Be (QYHKINH, 00-
pabatriBatoiiedt JSONB. (Cm. onucanue mapamerpa unicode nul character replacement in jsonb.)
Peanuszamnus mexanusma PTRACK, mo3Bossromiero nporpamMmme pg probackup orcnexuBaTh n3MeHe-
HUS CTPaHUII IPU CO3TAaHUM MHKPEMEHTAIbHBIX PE3€PBHBIX KOIIUH.

IMopmpepxxka 4yTeHUs (aisioB pg_control Openwaymux Bepcuil PostgreSQL/Postgres Pro yrunuToi
pgpro_controldata.

[TpoBepka COBMECTUMOCTH KJlacTepa, IO3BOJIAIIIas OIPeaeluTh, COBMEeCTUMA JI TEKyIas

Bepcus Postgres Pro c onpenenéHHBIM KIIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpHl BIUSIOT Ha
COBMECTHUMOCTE, He 3anyckas cepsep. (CM. onrcaHue apaMeTpa postgres -z U onucaHue
pgpro_controldata.)

YuudunupoBaHHas CTPYKTypa ITaKeTOB OBOUYHBIX (haiJIOB OJI BCeX OUCTPUOYTHBOB Linux, ymrpoima-
I0ITasi MUTPAITAI0 MEeXKIYy HUMH M MO3BOJIAIONIasl yCTaHaBIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KoHGIUKTOB. (CM. ['maBy 17.)

Kypran onepanuii, B KOTOPOM XpPaHUTCSA MHGOPMAUHsI 0 KDUTHUYECKH BasKHBEIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK 0OHOBJIEHVE, BHIIONIHEHNE DY resetwal u Tomy mogo6Hoe. Ta nHGOPMaIMs BakHa
OJISI OCYIIIeCTBIIEHUS TEXHUYECKOU MOANEPKKH CO CTOPOHEI ITOCTaBIIMKA. 3allUCh B XKypHAI ollepa-
LIMH IPOU3BOOUTCS TOJIBKO Ha CUCTEMHOM YPOBHE, a OJI eTro UTeHUS UCHOJIb3yIoTCsa GyHKIuU SQL.
(CwM. ITompaspen 9.27.12.)
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PacmmpeHHbIe TTOTUTUKY ayTeHTUDHUKAIMK, obecrneynBalomne 3(pheKTUBHOE YIIPaBIeHue mapois-
MU U KoHTponb goctymna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIEe MeXaHU3MBI 3alIUTH JaHHBIX, KOTOPHIE TI03BOJISIOT CTEPUIIN30BaTh OOBLEKTH, Ileper,
yoaneHueM 3allonHgas ux Hynamu. OOHyneHre 00BeKTOB MOXKEeT ITPOU3BOOUTHCS Ieper yoaleHueM
(darinoB Ha OuCKe U Nepeq yOalleHUueM yCTapeBIINX BePCHUM CTPOK (OYHMCTKOM CTPaHUIl), 0CBOOOKAe-
HueM O3Y u ymaneHueM Uinu nepel3anuckio ¢ainos WAL. (Tonbko cepTuduiinpoBaHHas peaaKIiims.)
[MunotHasa peanuszanus ctanmapta SQL/JSON, Bkmtouaromias GyHKIUN-KOHCTPYKTOPHI JSON, GyHK-
umu 3amnpocoB SQL/JSON, ¢yHKIMIO JSON_TABLE U IpeOuKaThl IS JSON (cM. [Tompaspmen 9.16.3).
C6op CTaTUCTUKU OYUCTKM Tabnuil u nHOekcoB. CobpanHas nHopMaums oToOpaxKaeTcs paciiupe-
HusIMHU pgpro stats u pgpro pwr.

C6op undpopManum o c60sX cepBepa, KOTOPHIM BKIIIOYaeTCd NapaMeTpoM KoHduryparuu crash info
U HaXOOUTCS TOJ yIpaBjieHHneM HEeCKOJIbKUX ITapaMeTpPOoB, BKJII0Uas 9TOT.

OnTuMu3upoBaHHOe NTOTpebieHne MaMsATHU ITPU OLleHKe U30MpaTeIbHOCTH [JId KaXKOA0ro 3JIeMeHTa
MaccuBa.

Bo3MoxkHOCTE Tpeobpa30BaHUs IOA3AIPOCOB ANY B COeIMHEeHUI LATERAL. (CM. onucaHue IlapaMeT-
pa enable any to lateral transformation.)

Postgres Pro Enterprise Tak>ke BKIIOYaeT CIeOyIOIINE OOIIOTHUTEbHBIE MOOYJIN U IPUIOKEHUT:

Pacmupenwne apache age, go6asmnsiiomiee B Postgres Pro ¢pyHKIIMOHATBHOCTS 71t paboTh ¢ Tpado-
BEIMU O6a3aMu JaHHBIX.

Pacmupenue aqo gns agalTUBHOW ONTUMM3AllMU 3allPOCOB.

Mopynb auto dump mns c6opa maHHBIX 0 IIUTEIFHBIM U TPOOJIeMHBIM 3alpocaM U IIOCJIeAyIOIIero
BOCIIPOU3BEIEHUS STUX 3AIIPOCOB C IIeJIbI0 YCTPaHEHU I HeloJlagokK.

Pacmmpenue daterange inclusive, mo3Bonsoiee qo0aBIsITh B BRIBOM BEPXHIOIO T'PAHUIy BpEeMEHHO-
ro guanasoHa.

Mogpyne dump stat, mO3BOISAIONIUY COXPAHATh CTaTUCTUKY HaHHBIX IPU PE3€PBHOM KOIIMPOBAHUU U
BOCCTaHOBJIEHUH.

Mogmynpe fasttrun, KOTOpHIM ITPEAOCTaBIsIET TPAH3AKIIMOHHO-HEOE30MMaCHYI0 (QYHKIUIO IJI YCEYEeHU S
BpeMeHHBIX TabJiull, 4TO IpefoTBpalllaeT pa3pacTaHue KaTajiora pg_class.

Mognyns fulleq, mpemocTaBnasaionul JOIOTHUTEILHEINA OIIepPaTOP paBeHCTBA OJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mogpyne hunspell-dict, mpegocTaBnsionIyii CioBapu OIS psana A3BIKOB.

Momysb in memory, HO3BOJISIONINH pa3MeIaTh JaHHbIe B 00mel naMatu Postgres Pro.

Mopnymnb jsquery, peanu3yoluil clielalbHbIN SI3BIK 3alpoCcoB i 3¢gpPeKTUBHOTO MOUCKa 110 UH-
IEKCy B CTPYKTYPUPOBaHHEIX JaHHEIX JSONB.

Cnyx06a MOHUTOPHWHTA Mamonsu, UCIOJITHEHHAas B BUOe areHTa Zabbix.

Mogyne mchar, mpenocTaBASIOIINY OOMIOJIHUTENbHEIN TUII JaHHBIX OJIS COBMECTUMOCTH ¢ Microsoft
SQL Server.

Pacmmpenue multimaster, npeBpaiatoiiee Postgres Pro Enterprise B cHHXpOHHEBIN Kj1acTep 6e3
pa3feneHuss peCypcoB, KOTOPHH obecrneunBaeT paciupsieMocTh OLTP mmst yuTaoux TpaH3aKIuH,
a Tak’Xe BHICOKYIO CTENeHb NOCTYITHOCTU C aBTOMaTU4YeCKUM BOCCTAHOBJIEHHEM T10CiIe COOoEB.
Monynb online analyze, mpuBHOCSsIIIUY Habop QYHKINM, KOTOPhle HEMENJIEHHO OOHOBJISIOT CTATH-
CTUKY B IIeJIEBBEIX TaOIUIIaX IOC/e Omepauni INSERT, UPDATE, DELETE UM SELECT INTO B HUX.
pgbadger — MHCTPYMEHT AJis1 OBLICTPOTO aHaM3a XKypHasoB Postgres Pro ¢ co3manueM nmomgpoOHBIX
OTYETOB U rpadUKOB.

IIyn coepurenuy pghbouncer.

Pacmupenue pg failover slots gns aBTOMaTM4eCKOr0 CO3TaHUSA U CHHXPOHU3AUUM CJIOTOB JIoTHYe-
CKOM perIuKalnuy Ha GU3nYeCcKux perukax.

Mogpyne pg hint plan, ynpasnsioniuii IjlaHOM BHIIOJTHEHUS 3alIPOCOB CO CIEeHUaIbHBIMU YKa3aHU -
MU OJid IIJIaHUPOBIIIHKA.

Mopynb pg integrity check, ocyimecTBnsaionul BEIYNCIEHUE U IPOBEPKY KOHTPOJIBHEIX CYMM OTCJIE-
KuBaeMbIxX daiinoB. (TonbKo cepTuhUITMPOBaHHAS pedaKIirs.)

Mopynb pg pathman, npefgoCTaBISIOIINYE ONITUMU3UPOBAaHHLINM MeXaH3M CEKIIMOHUPOBaHMuA, GYHK-
OWY 01 yIIpaBJIeHUSA CEeKLMSAMHU, a TaKXKe JeKlapaTuBHbU cuHTakcuc. HaunHasa ¢ Postgres Pro 12,
ucnonb3oBaThk pg pathman He pexoMmerpyetcs. [IpuMeHINiTE BMECTO HET'O pealn30BaHHOE B Ba-
HUJILHOM BEepPCUHU [IeKIapaTUBHOE CEeKIIMOHUPOBaHHUe, ollucaHHoe B Pa3mene 5.11.
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Pacmmpenue pg proaudit, MO3BosIONIEe OTCIEXKUBATh PA3/IMYHBIEe COORITHS, CBSI3aHHEIE C 6e30mac-
HOCTBIO.

Pacmmpenue pg trgm mchar, obecneuunBaroiiee OLICTPHIM ITOUCK CXOXKHUX CTPOK THUIIOB mchar U
mvarchar Ha OCHOBe TpUTrpaMM. ITO pacHIiupeHue mnone3xo anasa 1C.

Pacmmpenue pgpro anonymizer, II03BOJISIOIee MAaCKUPOBaTh UK 3aMeHSITh KOHGUOEHIINaIb-

HBble KOMMepUYeCcKue OJaHHble UM HHGOPMAalINIo, II0 KOTOPOM MOXKHO YCTaHOBUTH JIMYHOCTH, B B]J,
Postgres Pro.

Pacmupenwne pgpro application info, KoTopoe mpegHa3zHavYeHO OIS TOMOIIM pa3paboTyuKaM B me-
peHoce IIPUIOKEHMH, NCIIOJIb3YIOIIUX ITaKeT DBMS_APPLICATION_INFO, u3 Oracle B Postgres Pro.
pg probackup — MeHemXKep pe3epPBHOT0 KOMMMPOBAHUS M BOCCTAHOBJIEHUS.

Pemenue pg probackup3 mns pe3epBHOTO KOIUPOBAHUS U BOCCTAHOBJIEHUS KJIacTePOB 0a3 maHHBIX
Postgres Pro.

Mognyns pgpro bindump gmis ynpaBieHUs ollepanusiMU Pe3epBHOT0 KOIIMPOBAHUS U BOCCTaHOBJIE-
Hus. B MoOAayJie pealln30BaHbl CIIENUAIM3UPOBAHHBIE KOMAHOBI PEIIJTIMKAIIUU OJId PACIIUPEHHOTI' O IIPOo-
TOKOJIa PeIlyIMKalluy U COOCTBEHHBIN (hopMaT apXUBMPOBaHUSA. Monyib He TpeOyeT MOOKII0YEHUS T10
SSH. On pa3paboTaH crHenuaabHO [/ UCIIOIb30BaHUS BMECTE C YTUIIUTOM pg probackup3.
YrTunura pgpro controldata, moka3rsiBarolllasi yIIpaBiIgoIlyio nHpOpMaInio Kiacrtepa B
PostgreSQL/Postgres Pro 1 mapamMeTpsl COBMECTUMOCTH KJjlacTepa U/UJIM cepBepa.

Pacmupenue pgpro cpumeter, KOTopoe IpenoCcTaBiIseT JOCTYII K HOBOM CUCTEMHON (PYHKIIMM MOHHU-
TOPUHTA UCIIOIb30BaHUS Hporeccopa. PyHKINS pgpro_cpumeter HEIIPEPHIBHO COOMPAET U 3aIIUCHI-
BaeT MH(pOPMAIHIO O AOpax MPoIeccopa, UCIIONIb3yeMEIX ITpolieccaMu cepBepa Postgres Pro.
Vrunuta pgpro datactl gnmst ynpasnenus ¢aiinaMu gaHHbEX Postgres Pro, koTopas BKiodaeT B cebst
MOIYJIb paclakoBKM U aHanu3a ¢aiinoB CFS.

Pacmupenue pgpro multiplan, mo3Bosisiioiiee MOIb30BaTENSIM COXPAHATDh OTHEIbHBIE IIJIaHHI ITapa-
MEeTPH30BAaHHLIX 3aIIPOCOB [IJIs UCIIOIb30BaHUA B OyOyIlleM BHe 3aBUCUMOCTH OT U3MEHEHUs Iapa-
METPOB MJIaHUPOBIIUKA.

Pacmmpenue pgpro pwr, IIO3BOISIOIIEE OJIYYaTh OTYETHI IO HAarpy3Ke, MOJIe3HbIE 1S BHISIBIIEHUS
HauboJiee PeCypcoEMKUX orepanuil B 6a3e JaHHBIX.

Mognyns pgpro scheduler, B KoTopoM peann3oBaHbl (GOHOBBIE UCIIOJTHUTENN 0I5 IIJIaHUPYEMEIX 3a-
mad.

Pacmmpenue pgpro stats, KoTopoe cob6upaeT CTaTUCTHUKY BhITONHEHUS SQL-omepaTopoB, MOACYH-
TBIBAE€T CTATUCTUKY COOBITHI OKUIAHWS ¥ IPEIOCTABIIAET IPOYUE II0JIe3HbIE METPUKH, KOTOPHIE B
PostgreSQL Henb3s mOIyYuTh HUKAK nHave. OHO Takke 00ecredynBaeT BO3MOXKHOCTh TPACCUPOBKHU
CeaHCOB IPUJIOKEHUN U MOXKEeT CO34aBaTh IIPeACTaBIeHUs, SMYyJIUPYIOIIUe OPyrue pacIIupeHns Oiis
cbopa CTaTUCTUKH.

Yrunura pgpro tune Ojas aBTOMaTUUYeCKOM HAaCTPOMKU ITapaMeTpoB KoHurypauuu Postgres Pro.
OHa mpegocTaBisieT HA0OP BCTPOEHHBIX IPECETOB, BKITIOYAs MPECEeT [JIsi HaCTPOUKH, CIIeIuPUIHON
ona 1C.

Mogyne pg query state, matommit BO3MOKHOCTE Y3HaBaTh TEKYIlee COCTOSHYE BHIIOTHEHUS 3aIpo-
COB B 00CTyKMBAIOIIEM IIPOIIECCE.

YTunuta pg repack st peopraHusaiuu TabJuil.

Mopyns pg transfer, ocylecTBISAIOMUY IOOOEePKKY llepeMelllaeMBIX TaOIull.

Mopynb pg tsparser — anbTepHATHUBHBIM aHAJIM3aTOP TEKCTOBOIO IIOMCKA.

Mogyne pg variables, mpemocTaBmnsioniuii GyHKIUY OIS PAOOTHI C TIEPeMEHHBIMH Pa3JIMYHBIX TH-
moB. [Ist o6meruenusi Murpaiuu koga Oracle, o6pa®aThIBaioOIIero KOJIeKIINK, JOCTYIIHE CIIeIYIo-
mye BUOBl QYHKIUH: GYHKINY, TTO3BOJIAIONINE PpaboTaTh C OOIMIMMHY ITIepeMeHHBIMHU-KOIJIEKITUSIMHU, K
971eMeHTaM KOTOPBIX MOKHO MOJIYYUTD AOCTYII 110 KJII0YYy, UMEIOIIeMY 1IeI0UYHUCIIeHHBIN UITH TEKCTO-
BBIM TUII; QYHKIINH, oOeclieunBalome GyHKIIMOHAIbHOCTE UTePaTOPa [Jis JII0OBIX KOJIIeKITHH.
Pacmmpenue pgvector, mpegocTaBasgiolllee MOUCK CXOACTBa BEKTOpPoB B Postgres Pro.

Pacmmpenue pg wait sampling, npegHa3HayeHHOE IS IEPUOAUYECKOTo cOopa CTaTUCTUKHU II0 CO-
OBITUSIM O2KUOaHUsA. Bocnonb30BaBIIMCH 3TUM pacmiupeHuneM, BEl CMOZKeETe IIOHATE XapPaKTepP aKTUuB-
HOCTH CepBepa, B TOM 4YHCJI€ YBUOETHh TEKYIIIUE COOBITUSA O2KHIOaHHuA BO BCeX OOBIYHBIX U (l)OHOBbIX
pabouunx mpolieccax.

Mopyns plantuner, go6aBnsAiomIu NOAAePKKY YKa3aHUM OJ1s [JIaHUPOBIINKA, ITOOKITI0OYAIOMNX NN
OTKJIIOYAIOIITUX onpeuenéHHHe WMHOEKCEHI IIPX BBIIIOJTHEHHWH 3allpoca.

Monynb pljava, T0O3BONISIONIUYM HCIIOIL30BaTh XPaHUMEIE TIPOLIEAYPHI, TPUTTEPH M QYHKIIMY, HallU-
CaHHEBIE Ha s3bIKe Java, B Postgres Pro.

xXxVii


https://postgrespro.ru/docs/pg_probackup3/3.0/index
https://postgrespro.ru/docs/pg_probackup3/3.0/index

[TpemucnoBue

» Pacmmpenue plpgsql check, mpegocrasnsioiee BO3MOXKHOCTh CTaTUUECKOTO aHanu3a Koga giga PL/
pgSQL B Postgres Pro.

e Mogyns rum, npegocTaBiaomui nagekc RUM Ha 6a3e GIN.

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

* DKCIepUMeHTaJIbHOe pacIIvpeHue sr plan, mo3BosAIoNIee II0Ib30BaTENIM COXPAHATEL OTOEIbHEIE
IJIaHHI TAapaMeTPU30BAHHLIX 3aIIPOCOB IJIsI MCIIOJIF30BAaHUS B OyAyIleM BHE 3aBUCHUMOCTH OT U3Me-
HEeHUd IIapaMeTPOB IJIaHUPOBIINKA. ITO paclIupeHre IPU3HAHO YCTapeBIINM, UCTIOIL3YITE BMECTO
Hero pacmwmpeHue pgpro multiplan.

Postgres Pro npemocTaBisieT pacIInpeHHbBIE BO3MOXKXHOCTH U GYHKIIMOHATBHOCTD, IO9TOMY HPEIbSIBIISET
6ostee cTporue TpeOOBaHUS, OTPAHUYHUBAIOIINE MHOXKECTBO MOANEPKHUBAEMBIX OIIEPAIlMOHHBIX CUCTEM.

BaxxHo

Postgres Pro Enterprise pa6oTaeT Ha BCeX OCHOBHHIX OIIePAIMOHHLIX cucTeMax Linux. JIroOwie yIo-
MuHaHusg Windows Uy Opyroi onepaluyuoHHON CUCTEMEI, OTJIMYHOM OT Linux, B 3TOM JOKyMeHTa-
YY1 HeIpuMeHUMEHI K Postgres Pro.

Brimmycku Postgres Pro Enterprise cienyioT 3a BeinycKamMu PostgreSQL, X0Ts nHOTrga MOT'yT BBIILYyCKaTh-
ca dame. Cxema BepcuoHHpoBaHUsA Postgres Pro Enterprise ocHoBaHa Ha cxeMe BEepPCHUOHHPOBAHUS
PostgreSQL u BkIII04YaeT OONOIHUTEILHYIO TUGPY.

3. KpaTtkaa uctopusa PostgreSQL

OOGBEKTHO-PENSIIIMOHHAsA CUCTEMAa yIpaBjieHus: 0a3aMu JaHHBIX, UMeHyeMasi cerogus PostgreSQL, mpo-
u3omma ot naketa POSTGRES, vanucausoro B bepknu, Kanudopuuiickom yausepcurete. Ilocne gecs-
TunetTud pasdpaborku PostgreSQL ctam camoit pa3BuToit CYB]] ¢ OTKPHEITHIM UCXOOHBIM KOIOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rnaBnsieMblil npodeccopoM Maiikiiom CTOyHOpPEeHKepoM, CIIOHCUPOBAIU aTreHT-
ctBo DARPA npu Munro6oponts! CIITA, YnpaBneHue BoeHHEBIX uccienoBanuii (ARO), Hammonansubiit Ha-
yunsi ®oHp (NSF) u komnanus ESL, Inc. Peanuzanus POSTGRES ravanace B 1986 r. [lepBoHa4anbHEIE
KOHIENINYU CUCTEMBI OBIIM MPENCTaBJIEHH B MOKyMeHTe ston86, a onmucaHue MEPBOM MOMENH MaHHBIX
MOsIBUJIOCE B rowe87. IIpoeKT cucTeMBbl IpaBUI TorAa OB MpencTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXxKepa XpaHuIuIla ObIIH paciucaHlk B ston87h.

C tex mop POSTGRES mpo1mén HeCKOIbKO 3TarnoB pa3Butus. [lepBas «geMoBepcus» 3apaborana B 1987
u Onlna mmoka3aHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcust 1, onucannas B ston90a, Oblnia BBI-
nylleHa OJigd HeCKOIbKUX BHEITHUX MOonb30BaTesel B uioHe 1989. B oTBeT Ha KPUTHUKY IIE€PBOM CUCTEMBI
npasuin (ston89), ona Onina mepemenana (ston90b), u B Bepcuu 2, BeinyiieHHoON B utoHe 1990, Onina yxkKe
HOBas cucTeMa npaBui. B 1991 Brimiia Bepcus 3, B KOTOPOU IMOSIBUIACH MOAOEPKKA Pa3/InYHBIX MEHe-
I2KEepOB XpaHUINIa, YIyYIllIeHHLIM UCIIOTHUTENTb 3alIPOCOB U ITepenrcaHHas cucTeMa npaBui. [locnemy-
1oIIre BHITYCKY mo Postgres95 (cM. HuXkKe) B OCHOBHOM OBLIIIM HaIpaBlIeHHl Ha yiIy4IlleHue IIOPTUPYEMO-
CTH ¥ HAJEXKHOCTH.

POSTGRES npumeHsncs ojisa peann3alyui MHOXeCTBa UCCIeI0BaTeIbCKUX U IPOU3BOACTBEHHEIX 3a1a4.
B ux umcne: cucrema aHanu3a GUHAHCOBBIX JAHHBIX, TAKET MOHUTOPUHTA PAabOTH PEaKTUBHBLIX OBUTA-
Tesnel, 6a3a maHHBIX HaOGMIOOeHWH 3a acTepoupamMu, 6a3a JaHHBIX MEOUIIMHCKON WH(POPMAIUK, HECKOIb-
KO reorpaduyeckux mHpopmanmonubix cucteM. POSTGRES Takxke MCIIONMB30BAnCA OIS 00y4YeHUS B
HEeCKOIbKUX yHUBepcuretax. Hakonell, komnanus Illustra Information Technologies (1mo3xke crasmas
4acTbelo Informix, KOTopas ceidac MpuHaniaexkuT IBM) BOCIIONIb30Bajlach KOOOM U HalllJla eMy KOMMep-
yeckoe nmpuMeHeHure. B korne 1992 POSTGRES ctan ocuoBHoU CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
ekTa Sequoia 2000, onucaHHOTO B ston92.

B 1993 uwncno BHEIIHUX IIONb30BaTesed yaBouaoch. CTamo 0YeBHOHO, YTO OOCIyKHUBaHUE KOIOa U IIOf-
IepzKKa 3aHMMaeT CJIMIIIKOM MHOTO BpeMeHH, 1 eT0 He XBaTaeT Ha UcclemoBaHus. [IJ1si CHUXKEHUS 3TOM
Harpy3ku npoekT POSTGRES B Bepkiu Obl1 opUIIHaTbHO 3aKPHIT Ha Bepcuu 4.2.
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3.2. Postgres95

3

B 1994 Ouppu 10 u Oxomnnmu Yen mob6aBunu B POSTGRES mHTepnperaTop si3bika SQL. Yke ¢ HOBEIM
uMeHeM Postgres95 Ovl1 onyOnuKoOBaH B MIHTepHeTe M Hadyall CBOUM IYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBEITEIM UCXOOHBIM KOLOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBre ¢ ANSI C u ymenbimuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUH OH cTall ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTan pu-
mepHo Ha 30-50% 6vicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo ucopas-
JIEHUS OIMOOK, ITPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny a3wiky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHas
oubnmuoTeka libpg yHacnegosana cBo€ uMmsa ot PostQUEL.) TTog3ampock! He MOAOepKUBaTUCh OO BHI-
xoma PostgreSQL (cM. HUKe), XOTS UX MOXKHO OBIJIO UMUTUPOBaTh B Postgres95 ¢ moMoIIsi0 mob-
30BaTenbCcKux pyHKui SQL. Briu 3aHOBO peann30BaHE arperaTHble QyHKIUN. TakkKe IOSBUIACH
noajep2KKa NpeniokKeHus GROUP BY.

» [nsa natepakTuBHBIX SQL-3anpocos 6rlyia pa3paboTaHa HOBasd nmporpaMMa (psql), KoTopas UCIOJb-
3oBana GNU Readline. Ctapas mporpamMma monitor ctana He HyXKHa.

* TlosiBUNAcCh HOBAs KIIHEHTCKas OuOnuoTeka libpgtcl Onsd moamepxkku Tcl-knmueHTOoB. [IpumMep 060-
JI04YKH, pgtclsh, IpPeACTaBIsII HOBble KOMaHnl Tcl amns B3aumMopgencTBysa mporpaMM Tcl ¢ cepBepom
Postgres95.

* BB yCOBepIIeHCTBOBAH UHTEePGEHC mjisi paboTel ¢ OOILIIUMY 00beKTaMu. EQUHCTBEHHEIM MEeXaHU3-
MOM XpaHeHUs TaKUX JaHHBLIX CTalId WHBEPCHOHHBIE 00heKTh. (MHBepcuoHHAasA ¢aiiIoBasi cCuCcTeMa
OblNla yoajeHa.)

* VYpaneHa cucTteMa IIpaBUjl Ha YPOBHE 9K3EMIIJIIPOB; Ilepe3anuChiBaloIie IpaBujia COXPaHUIUCH.

* C HCXOOHBIM KOAOM CTa/Id PaCIpOCTPaHATLCA KpaTKHeE ONMMCaHUSA BO3MOXKHOCTEN CTaAaHAapTHOIO
SQL, a Takxke camoro Postgres95.

e Insa coopku ucnonb3oBanca GNU make (BMecto BSD make). Kpome Toro, cTajo BO3MOZKHO CKOM-
nunupoBaTh Postgres95 ¢ HemomuduinpoparnHoi Bepcueii GCC (6GBII0 UCIIPaBIeHO BEIpaBHUBAHUE
IAHHBIX).

3. PostgreSQL

B 1996 r. cTano noHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIHITAHNE BpeMeHeM. MEI BRIOpaiu HO-
Boe uMs, PostgreSQL, orpaxkatoiiee cBsi3b Mexkay opuruHaabHeiM POSTGRES u 6ojiee mo3gHUMH Bep-
cusiMu c noppepzxkkoi SQL. B To XKe BpeMsi, Mbl IPOAOJIZKUIIN HyMepaluio Bepcuii ¢ 6.0, BEpHYBIINUCH K
IoclenmoBaTelbHOCTH, HauaTol B mpoekTe bepknu POSTGRES.

Postgres mo-nipexxHeMy cuuTaeTcsa opUIIMaTIbHEIM UMEHEM ITPOeKTa He TOJIFKO 110 TPagUIIUY, HO U IOTO-
My, uTo Postgres npousnocuts npomie, yem PostgreSQL.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMH OBIJIM ITOMCK M MOHMMAHHUE CYIIECTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIIMCH K peann3allid HOBBIX
GyHKIME 1 BO3MOXKHOCTEH, XO0TsI paboTa IPOIoJIzKaeTCsl BO BCeX HAIlPABIEHUSIX.

4. CornaweHus

Cnepyrolye CcorjlalleHusi UCIOJIb3YIOTCS B ONMMCAHUSIX KOMaHM: KBagpaTHEIe CKOOKH ([ 1 ]) oO03Ha4a-
0T HeoOsi3aTeNnbHBIE YacTu. durypHnsie ckoOKu ({ U }) U BepTHKaJibHasA dyepTta (|) 06003HaYaoT BHIOOP
OIOHOTO U3 IMPEeOIOXKEHHBIX BapuaHTOB. MHOTOTOYHE (. . .) O3HAYAET, YTO IIPENLIOYINUM 3JIEMEHT MOXKHO
TIOBTOPUTE.

HNHorpa mns sicHocTu KoMaHasl SQL mpegBapsoTCs IpUralleHueM =>, a KOMaHaIbl 000JI0YKY — IPUTJIa-
IIeHueM S.

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

5. Kak npaBusabHO cooOwmnTtb 00 oLLMOKe

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

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

5.1. AvarHocTuka owmobokK

ITpexkne yeM coobmiaThk 00 omuOKe, MOXKaJIyHCTa, IPOYUTANTE U IepeuynTanTe JOKYMEHTAIUuIo U yoeou-
TEeCh, 4YTO BOOOIIE BO3MOXKHO CHEJIAaTh TO, YTO BH XOTUTE. ECIIM U3 HOKYMEHTAIIMU HESICHO, MOXKHO 3TO
cIOenaTh WX HET, MoXKaJyhucTa, coobmuTte u 06 3TOM (Torma 3TO omrbKa B JOKyMeHTaluu). Eciu BeIsC-
HSIETCS, YTO IIpOrpaMMa AejlaeT YTO-TO He TaK, KaK HallMCaHO B JOKYMEHTALlMH, 9TO TOXKe ommoKa. BoT
JIUIITHF HEKOTOPBIE TPUMEPHI BO3MOKHBIX OIIHOOK:

* IIporpamMma 3aBepIIaeTCsl C aBAPUUHBIM CUTHAJIOM WK coobmeHneM 00 omubKe onepalnoHHON CU-
CTeMBI, yKa3kIBawIIel Ha mpobiemy B mporpamMme. (B KauecTBe KOHTPIPUMEPA MOXKHO IIPUBECTH
coobienne «HeT MecTa Ha IUCKe» — 3Ty MPOOIEMY BB JOJIKHEI PEIIUTH CAMHU.)

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

» IIporpaMma mpuHMMAET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe NN TPEenyNpPeRIEHUS.
Ho nmomHMTE: TO, YTO BB CUUTAETE HEOOMYCTUMBIM, MBI MOJKEM CUUTATH IIPUEMJIEMEIM PaCIIUPEHU-
€M UJIM COBMECTHUMEIM C IPUHSTON TPAaKTUKOM.

* He ymaétcst ycTaHOBUTH Postgres Pro Ha moaaepRuBaeMoi mnaTdopMe, BHITIOTHSIS COOTBETCTBYIO-
IIMe UHCTPYKIIUMN.

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

MennenHnas paboTa WM BRHICOKAS 3arpy3Ka PeCypcoB — 3TO He 00s13aTenbHO ommbKa. Takke MOXKET He
OBITH OIMOKO¥M KaK0oe-TO HeCOOTBeTCTBHEe cTaHmapTy SQL, ecnu TONMLKO SBHO HE MEeKJIapUPyeTCs COOT-
BETCTBHE B TAHHOM acCIIeKTe.

5.2. Yt0 coobwaThb

Coo6i1as o mpobieMe, mocTapaiTech U3NOKUTE BCce pakThl. B KaxagoMm oTuéTe 00 omubKe ciaenyeT yKa-
3aTk:

e TouHYIO IIOCJIEIOBATENBLHOCTD AeUCTBUY /151 BOCIIPOM3BENEeHUS NTPOoOIeMbl, HaYMHas C 3anycka npo-
epammbl. OHa OOJIKHA OBITH CAMOIOCTAaTOYHOM; €CJIM BBIBOJ 3aBUCHUT OT MAaHHBIX B TAOIHIIAX, TO
HEeOOCTAaTOYHO COOOIIUTEL OOUH IUIL SELECT, 6€3 mpedllecTBYIONIUX OIIePaTOPOB CREATE TABLE U
INSERT.

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

u yBumets mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/ .psglrc Hu4Yero HeT.) CaMbIf IIPOCTOU
c11oco0 MOIy4YUTh TaKoU Gaiyl — BEIIPY3UThH 00bABIEeHUS TaOIUIl U faHHble, He0OXOOUMEIe OJIS CO-
3[aHUs IIOJIUTOHA, C TOMOIIbI0 pg dump, a 3aTeM A00aBUThH MPOoOGJIEMHBIN 3ampoc. [locTapaiTech co-
KPaTUTh pa3Mep Balllero TeCTOBOTO IIPUMeEpPA, XOTs 3TO He abcomoTHO Heobxonumo. Eciu ommbKa
BOCIPOM3BOOMUTCS, MBI HaWiAEM €€ B 1I000M CITydae.

Ecnu Baiie npunoXeHUe UCIONIb3yeT KaKOU-TO APYyror KNueHTCKuu nuTtepdetic, Hanpumep PHP mo-
XKanyhcTa, IONbITalTeCh CBECTH OIIMOKY K ITPOOIEMHEIM 3aIIpocaM.

XXX
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* PesynbTaT, KOTOPHY BH nonydaeTe. Ecinu ecTh coobmienne 06 ommubKe, mokKaxkute ero. Eciu npo-
rpaMMa 3aBepLIaeTcs OIUOKOM OMepParoHHON CUCTEMEI, COOOIMTE 0 Hel. Vi ecniu HU4YEero He
IIPOUCXOIOUT, OTpa3uTe 3TO. [lake eciu B pe3yIbTaTe Balller0 TECTA MPOUCXOOUT COOM IPOTPaMMEI
WJIX YTO-TO OYEBUIOHOE, MBI MOXKEeM He HabmonaTh 3Toro y cebs. IIpoine Bcero 6ymeT CKOMMPOBATH
TEKCT C TEPMUHAJIA, ECJIU 3TO BO3MOIKHO.

IIpumMeyanue

Ecnu BBl ynoMuHaeTte coobiienne 06 ommbKe, IoXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOH
dopme. Hanpumep, B psql, [ 3TOro cHavdasla BEHIIIOTHUTE \set VERBOSITY verbose. Ecnm
BBI ITUTUPYETE COOOIEeHUST U3 XKypHaia COOLTHHN cepBepa, IPUCBOUTE TapaMeTPy BHIIOIHE-
HuA log error verbosity 3HaueHUe verbose, YTOOH XKypHas OblI Hanboee MOOPOOHEIM.

IIpumMeyaHnue

B ciyuae kputndeckux omuboK cooblIeHre Ha CTOPOHE KIIMeHTa MOXKEeT He COflepkaTh BCIO
HeoOxomuMyto nHpopmanuio. [ToxkanyicTa, TakXKe H3yIUTe XKypHAall cepBepa 0a3 maHHBIX.

e OueHb BaXHO OTMETUTh, KAKOM Pe3yJIbTaT BH OXKUIAJIM IOIy4YuTh. IToxkanylcra, IpUBOOUTE OXKUIA-
eMEIU pe3yIbTaT, eCJIH 3TO YMECTHO.

* Bce mapaMeTphl KOMaHOHOM CTPOKHY ¥ OPYTHe ITapaMeTpPH 3allyCKa, BKII0Yasi BCe CBsI3aHHBIE epe-
MEHHbIE OKPYKEHUS UK (HaiiIbl KOHGUTYPAIIUH, KOTOPHIE BEl H3MEHSIIIH.

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

* Bepcuio Postgres Pro. YToO®I BEISICHUTD BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOUEHBI, MOZKHO BHI-
IIOJIHUTH KOMaHOy SELECT pgpro_version () ;. BOJBIIMHCTBO UCIIOIHSIEMEIX IPOrPaMM TaKzXKe II01-
OEepKUBAIOT ITapaMeTp —-version; KAaK MUHUMYM OOJI?)KHO paboTaThk postgres —-version W psql —-—
version.

e CsepmeHus o miatdopMe, BKIOYas Ha3BaHWEe U BEPCHIO siapa, 6ubmuoreku C, XapaKTePUCTUKH IIPO-
1meccopa, HaMsTH U T. II.

3. Kypa coobwiaTtb

B ob1miem ciydae mochiaTh coobireHus 06 omubkax CIemyeT 0 agpecy <bugs@postgrespro.ru>. ME
MIPOCHUM Bac HANKCaTh MHPOPMATHUBHYIO TEMY IIHChMa, BO3SMOXKHO BKJIIOYHB B HEE YaCTh COOOIIEeHHUs 00
ommbke.

He otmpaBnsiiTe oT4éTthl 00 ommubKax, crmemudUYHBEIX mjias Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mopmmepzkuBaeTcs coobimecTBoM PostgreSQL. OmHaKO BB MO-
XKeTe coo0IIaTh II0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex OmMMUOKaX, CBI3aHHBIX C
PostgreSQL.

Iaxke ecnu Bama ommbKa He cBsf3aHa Cc ocobeHHocTsiMu Postgres Pro, He mockhinaiiTe coobiie-
HUS B CIIMCKHM PACCHIJIKH OJIS IIOJIb30BaTejied, HalpuMep B <pgsqgl-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. OTU PACCHIJIKM IIpedHa3HaA4YE€HBI [JII OTBETOB HA BOIPOCH
TIOJTb30BaTEJIeH, ¥ UX MOOMUCUYHUKN OOBIYHO He XOTST ITOIy4aTh coolIieHus o6 omubKax, 60jiee TOro, OHU
BPSII JTM UCHPABSIT UX.

Takxe, oXKaJlyucTa, He OTIIPaBJIUTE OTYETHI 00 ommbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIMCOK IIpegHa3Ha4YeH Os oO0CyKOeHUs pa3paboTKu
PostgreSQL, u 6ynet nyuitie, ecinu coobuieHus 00 omunbKax 6yayT CyliecTBOBaTh OTHENbHO. MEI tepeHe-
céM oOCyKOeHue Ballled omuOKY B pgsgl-hackers, eciiu cBsizanHasi ¢ PostgreSQL npobieMa motpebdyeT
OOIOJTHUTEJIBHOT'0 PACCMOTPEHMS.

XXX1



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 N. Tem ke, KTO yCTaHaBIMBaeT U aIMUHUCTPUPYET CEPBEP CaMOCTOSITEIBHO, CllenyeT 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
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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: ommbka: He yImaloCh MOOKIOYUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH ODeHCTBHUTENbHO paboTaeT IOKalbHO KU IPHHUMAET

COeIHHEeHHd uYepe3 BTOT COKeT?

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: omubxa: He ymanoCh HOOKIOUHUTLCH K cepBepy uepes coxer"/
tmp/.s.PGSQL.5432":BAXHO: pounb "joe" He cCymecTByeT

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: ommbka: cospmaTb 6as3y OaHHBIX He yIOaloCh:
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:

psql (15.15.1)

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 15.15.1 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.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B sTo1i rmaBe paccMaTpuBaeTcs Ucnonab3oBanue SQL Oy BEIIOIHEHU IPOCTHIX onlepanuii. OHa Ipu3Ba-
Ha TOJIBKO IO3HAKOMUTH Bac ¢ SQL, HO HU B Koell Mepe He IPeTeHAYET Ha UCUYepIbIBalllee pyKOBOLACTBO.
ITpo SQL manmcaro MHOXKeCTBO KHUTI, BKIodasa melt93 u date97. Ilpu sToM cnemyeT y4UTHIBATh, UTO
HEKOTOpHIe BO3MOXKHOCTH sI3bIKa Postgres Pro sBnsi0TCS pacmupeHusiMu cTaHOapTa.

B crenymomux mpuMepax MH IIpedrnojaraeM, YTO BEl co3fany 6a3y HaHHBIX mydb, KaK OIMHMCAHO B IPEIbI-
OyIIeH riaBe, ¥ CMOTJIM 3allyCTUTh psql.

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeEMATUYECKU TOYHOe 0003HaYeHMe mabaulbl. XpaHeHMe OaHHBIX B TaOaWIlaX TaK pacIpocTpa-
HEHO CETOHHS, YTO 3TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHaHTOM, XOTS €CTh MHOXKECTBO APYTUX CIOCO-
00B opranuzanuu 6a3 gaHHbIX. HampuMmep, daiinbl 1 KaTanoru B Unix-momoOHBIX OIepaliiOHHBIX CUCTE-
Max 00pa3yioT nepapxuiecKkyro 6a3y maHHBIX. AKTUBHO pa3BUBaAIOTCSI 00bEKTHO-OPUEHTUPOBAaHHEIE 03kl
OaHHBIX.

JItobas Tabnulla mpencTasiisgeT co00M UMeHOBaHHLIM Habop cmpok. Bce cTpoky TabIUILEI MMEIOT OOUHa-
KOBBIM HabOp MMEHOBAHHBIX CMO016U,08, TPU 3TOM KaXKA0OMY CTOJIOLY Ha3HAYAETCs ONPENESIEHHBINA THUII
OaHHBIX. XOTsI MOPSIIOK CTOIOIIOB BO BCEX CTPOKaxX (MKCUPOBAH, BA’KHO MOMHUTH, YTOo SQL He rapaHTu-
PyeT Kakou-mmubo MOPSA0OK CTPOK B Tabulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH IIPHU BRIBOZE).

Tabnuiel 06beIUHSAIOTCS B 623kl JaHHEIX, a HAOop 6a3 MaHHEBIX, YIPaABISEeMBIH OTHUM 3K3EMIIISIPOM Cep-
Bepa Postgres Pro, o6pa3syet ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiiuB BCe€ UMEHa CTOJIGI_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MHHHMMallbHAad TeMIepaTypa IOHI
temp_hi int, —— MakCHMalbHad TeMIepaTypa IOHI
prcp real, —— YPOBEHBb 0OCanxoB

date date

)i

Bech 5TOT TEKCT MOXKHO BBECTHU B psql BMECTe C CUMBOJIaMH IIepeBoda CTPOK. psgl IMIOHUMAET, 4YTO KO-
MaHOa IIPpOoOOoJIZKaeTCs 0O TOYKH C 3arsiTou.

B komanmax SQL M0OKHO CBOOOTHO MCIIOIE30BaTh IPOOEIbHBIE CUMBOJIHI (IIpOOEbl, TAOYISIIUN U IIepe-
BOABI CTPOK). DTO 3HAYHT, YTO BEI MOXKETE BBECTH KOMAHIY, BEIPOBHSB €€ MO-IPYTrOMY UJIH JaXKe YMECTHUB
B OOHOM cTpoKe. [IBa MuHyca («—-») 0003HaYarOT HayaJjio KOMMeHTapus. BCcé, 4To UAET 3a HUMHU 10 KOHIIa
CTpPOKU, urHopupyetrcsa. SQL He 4yBCTBUTEJIEH K PETUCTPY B KJIIOYEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCKII0YEeHNEM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B JTaHHOM CJIy4dae 3TO HEe Tak).

varchar (80) oIpenessaeT TUN JaHHBIX, OOIIyCKaIOIIUY XpaHeHUE ITPON3BOIbHBIX CUMBOJIbHBEIX CTPOK OJIN-
HOM 00 80 CUMBOJIOB. int — OOBIYHLIN ITEJIOYNCIEHHEIH THII. real — THII IJIS XPaHEHUS YHUCEJI C IIJIaBalo-
el TOYKOM OMMHAPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbelr Tuila date TaKXKe Ha3bIBAETCHA date.
910 MoxKeT OBITh yOOOHO UIKM BBOOUTH B 3a0/1yKIeHNe — KaK II0CMOTPETh.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUITHI SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp M interval, a TaKXKe OPyrue YHUBePCAJIbHBIE TUIIB U OoraTelf Ha-
60op reomeTpudeckux TUOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Ha0op coOCTBEH-
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HBIX TUIIOB maHHBEIX. Kak crmencTBue, mMMeHa TUIIOB He SBIISIIOTCS KJTIOUEBBIMU CJIOBAMY B AaHHOW 3aIIUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mJist peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpOM mIpuMepe MBI COXpaHUM B TabuIle TOpoaa U UX reorpad@uyieckoe mMoIoKeHHue:

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

)i

3mech point — ODpuMep crnenuduUueckoro Tuia gaHHBX Postgres Pro.

Hakowerl1, ciieqyeT cka3aTh, YTO €CJId BaM OOJIbIlle He Hy»KHa KaKasi-Tu0o TabGuila, WU BE XOTUTE Tepe-
co31aTh €€ Mo-IPyroMy, BBl MOXKETe yIallUuTh €€, UCIONIb3ysl CIeOyIONIyI0 KOMaH/Y:

DROP TABLE umMdg_TabHIEL;

2.4. lobaBneHue CTPOK B Tabnuuy

Inst mo6aBneHUs CTPOK B TaBGJIMUITy MUCIIOTB3YETCS OMepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, YTO JIST BCEX TUIOB JaHHLIX ITPUMEHSIOTCS MOBOJILHO OueBUOHEIE hopMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHCJIOBHIX 3HAYEHUM, OOBIYHO 3aKJII0YAIOTCS B AllOCTPO(H! ('), KaK B HJaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUYeHb r'M00K U IPpUHUMAaeT pa3Hble GOPMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPuaepKuBaATLCS IIPOCTOTO M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA Maphkl KOOPAHUHAT, HATIPUMEP TaKUM 00pa3oM:

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

IToka3aHHBIN 3MeCh CHHTAKCHUC TpebyeT, YTOOBI BbI 3alIOMHUJIIN IIOPSOOK CTOJIOIOB. MOXKHO TaKXKe IIPHU-
MEHUTD allbTEPHATUBHYIO 3aIIHCh, IIEPEYUCIIUB CTOIOIIEI SIBHO:

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

Br1 MmoxkeTe IIePevYucCiIuThb CTOJ'I6LIBI B OIPYTOM IIOPSAOKeE, €CJIX XKeJlaeTe OIIYCTUThE HEKOTOPhIe U3 HUX, Ha-
IpUMeP, eClIU YPOBEHb 0CaAKOB (CTOsIGel] Prcp) HEM3BECTEH:

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

MHorue pa3paboTYuKH IPEaIoYnTaIOT IBHO IIePeYHCISTh CTOJOIL, a He IoJlaraThCa Ha WX MOPSOOoK B
Tabnuile.

[ToxkanyiicTa, BBEAUTE BCe IOKA3aHHLIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUTH JaHHLIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh OajbIme.

BrI Takke MOXKeTe 3arpy3uTh OOJIBIION 0OBEM JAaHHBIX U3 OOBIYHEIX TEKCTOBBIX (paijioB, IPUMEHUB KO-
MaHny COPY. OBrIYHO 3TO OymeT GHICTPEe, TaK KaK KOMaHAa COPY ONTUMU3WPOBaHA AJISI TaKOI'0 IIpUMe-
HEHWUs, XOTs U MeHee TubKa, yeM INSERT. Hampumep, eé MOXKHO MCIIO/Ib30BaTh TakK:

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

30ech IMompa3yMeBaeTCs, YTO OJaHHBINM (aln DOCTYIIeH Ha KOMIIbIOTepe, roe paboTaeT CepBEPHLIN IIPO-
1ecc, a He Ha KJIMEHTe, TakK KaK yKa3aHHBIN ¢aiin 6ymeT npoynuTaH HEIIOCPEACTBEHHO Ha cepBepe. [laH-
HBle, moOaBJIeHHBIE BhINIE B Tabmuily weather, MoXHO TakXke 000aBUTH U3 (alisa, ComepKaIlero cieny-
ol1lee (3HaUEeHUS pa3felieHbl CUMBOJIOM Tabynsauun):

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

ITogpoGHee 06 3TOM BB MOXKETe Y3HaTh B onucaHuu KoMauoel COPY.
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2.5. BbinosiHeHMe 3anpoca

YT0o0OBI HOJTYYUTh HaHHBIE U3 TAOIUITLI, HYKHO BBIIOJIHUTE 3anpoc. [ 3Toro npepgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILBKUX YacTel: BEIOOPKM (B KOTOPOM MEePEYUCIISIOTCA CTOIOIEI, KO-
TOPBIE [OJXKHEI OBITh IOJIYyYEHHI), CIIUCKa Tabmull (B HEM IEePEeYUCIIAIOTCA TaOIUIIbl, U3 KOTOPHIX OyayT
TIOJTy4YeHHbl [JaHHbIe) U He0o0s3aTeJIbHOTO YCII0BUS (ONpenesisioniero orpanudenns). Hanpumep, 4To0b
TIOJIYYUTDb BCE CTPOKU TAONMUIIEI weather, BBEOUTE:

SELECT * FROM weather;
3mech * — 3TO KpaTKoe 0003Ha4YeHME «BCEX CTOJIOIIOB>. ! Takum o0pa3oM, 3TO PaBHOCUJILHO 3aMUCHU:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3yJibTaTe OOJI2ZKHO ITONTYYUThCA:

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

B cmiucke BI:IGOpKI/I BBl MO2Ke€Te IIHCaThb He TOJIBKO CCHBIJIKH Ha CTOJ'I6]'_U:>I, HO M BBIPAXKEHMUA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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

U nonmy4unuts B pe3yibrare:

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

OOpaTuTe BHUMaHUE, KaK IIPEeI0KEeHNEe AS IT03BOJIIET IepPenMeH0BaTh BRIXOOHOM cTobell. (CaMo CJI0BO
AS MOZKHO OITYCKaTh.)

3ampoc MOXKHO HOIOJTHUTH «YCJIOBHUEM», HOOABUB IIPEemyIOKeHWe WHERE, OrPAaHUYHBAIONIEE MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B mpeniokeHnun WHERE yYKa3bIBAeTCS JIOTMYECKOe BEIpaKeHue (IpoBepKa NCTUH-
HOCTH), KOTOPOE CIIyKUT GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3bIBAIOTCS TOJIBKO T€ CTPOKH, AN KOTOPEIX
9TO BHIpa’KeHHWe MCTUHHO. B 3TOM BEIpaXkKeHUU MOT'YT IPUCYTCTBOBAThH OOBIYHEIE JIOTHYECKHUe OIIepaTo-
p®t (AND, OR M NOT). Hanmpumep, cienylommii 3anpoc nokaxeT, Kakas rnoroga 6wuia B Can-®paHIMCKO B
OOXKIOJIMBHIE THHU:

SELECT * FROM weather

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

BbI MOZKeETE TIONTYYUTh PE3YJIBTATH 3ampoca B OMpeAeNéHHOM MOPSIOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date

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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——————————————— et T e
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B s3ToM npumepe OPSAOOK COPTUPOBKHU OIIPENESIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IOJIYYUTh CTPO-
ku Can-OpaHIucko B m000M mopspke. Ho BE Bcerga mojiyduTe pe3ysibTaT, IOKa3aHHBINM BHIIIE, €CJIU
HaNOuIneTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOIINEcs CTPOKY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

H 3mecs IIOPAOOK CTPOK TaK2Ke MOXKET BAaPbUPOBATHCA. YT0O6H II0JIy4aTb HEU3MEHHEBIE PEe3YyJIbTAThI, CO-
equHHNuTe nIpeasoXKeHud DISTINCT 1 ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

Ilo 3ToTO BCE HAIIM 3aIlPOCH! OOpalIaaruCh TOIBKO K ofHOM Tabmuiie. OgHaKO 3aIllpoCkl MOTYT TaKxXkKe 00-
palaThCsa cpa3y K HEeCKONMbLKUM TabmuilaM uiay oOpaliaThbCcs K TOM Ke TabJuile TakK, YTO OJHOBPEMEH-
HO OymyT oOpabaThiBaThbCsSI Pa3HBIE HAOOPHEL €€ CTPOK. 3ampoch], oOpallamIlnecss K pa3HbIM Tabmuiam
(1M HECKOJILKUM 9K3eMIIIsipaM OOHOM TabuIlel), Ha3kBaloTCsa coeduHeHusamu (JOIN). Takue 3ammpock
copiepzKaT BeIpakeHHUe, YKa3bIBalollee, KakKue CTPOKHU OOHOM TalJHIEl HYKHO 00BeIUHUTE CO CTPOKAMU
opyrou tabmuikl. Hampumep, 4ToOb BEPHYTH BCE ITOTOAHBIE COOBITHSI BMECTE C KOOPAUHATAMM COOTBET-
CTBYIOIINX TOPOMOB, 6a3a JaHHHIX JHOJIXKHA CPAaBHUTH CTONIOEI] city KaXKol CTPOKU TaGIUIIEI weather CO
CTOJ'I6L50M name BCeX CTPOK TalJIUIIEI cities ¥ BEIOPATh Iaphl CTPOK, OJIST KOTOPBIX 3TH 3HAYEHHUS COBIIA-
OamT. © DTO MOXKHO CHenaTh C IIOMOIIBLI0 CIeAYyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp] date \ name | location
—————————————— e sttt e e e et e it e et
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)

O6paTI/ITe BHHMaHHE Ha OBe€ 0COOEHHOCTH IIOJIYYE€HHBIX JaHHBIX:

* B pesynbTaTe HET CTPOKU C TopomoM Xeiyopn (Hayward). Tak moty4uaoch MOTOMY, YTO B TaOIulle
cities HET CTPOKHM AJI AAHHOTO IOPOMA, a IPU COEOUHEHUU BCE CTPOKHU TAOGJIUITLI weather, OIS KO-
TOPHIX HE HAIIJIOCh COOTBETCTBHE, OMyCKAIOTCsI. BCKOpe MBI YBUAUM, KaK 3TO MOXKHO HUCITPABUTE.

e HazsaHue ropoga OKa3aJIOChk B IBYX CTOJ'I6U,'8.X. 310 IIPAaBUJIBHO U 00BsICHSIETCS TeM, 4TO CTOJ'IGI_IBI
Ta6J'II/IL[ weather M cities OBIIM O6'I>eJII/IHeHbI. XoTs Ha IIPAKTHKE 3TO HeXKeJIaTeJIbHO, II0O3TOMY JIy4-
II1e IMMepevYucCIInTh Hy2>KHEBI€ CTOHGHI:I SIBHO, a HE UCIIOJIB30BATh *:

SELECT city, temp_lo, temp_hi, prcp, date, location

’B "HekoToprix CYB]I, BKioyas crapele Bepcuu Postgres Pro, peanu3anuus npemyioxeHus DISTINCT aBTOMaTHYECKHU YIOPSIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
06aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
9TO0 He COBCeM TOYHAs Mofeb. OGBIYHO COeIMHEHUS BHIIONIHSIOTCS 3 PeKTHBHEe (CPaBHUBAIOTCS He BCe BO3MOXKHEIE ITaPHl CTPOK), HO 3TO CKPHITO OT IIOJIb30BATEIIS.
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FROM weather JOIN cities ON city = name;

Tak Kak BCe CTOJIOIEI HMEIOT pa3Hble MMeHa, aHaJIM3aTop 3allpoca aBTOMATHYECKH IIOHMMAaeT, K KaKoi
Tabnuile OHU OTHOCATCSA. Eciu OB mMeHa CTONOLOB B ABYX TaOIHIIaX MOBTOPSJIMChH, BAM IIPHUIIIOCEH OB
00Nno/HUMb UMeHa CTOJIO0B, KOHKPETU3UPYS, YTO UMEHHO BLI UMEJIH B BUMOY:

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

Boo06111e XOpOIIUM CTHIEM CUUTAETCS YKAa3bIBATh ITOJTHLIE UMEeHA CTOJIOII0B B 3alIPOCEe COEIMHEHUS, YTOOHI
3ampoc He IT0JIoMaJiCs, eCJIM M03Ke B Tabuibl OyAayT moOaBieHbl CTONOIIE C TOBTOPSAIOIIUMUCS UMEHAMU.

3anpocm COeIUHEHHsI, KOTOPhI€ BBl BUOEIIX OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaThb B IPYI'OM BUE:

SELECT *
FROM weather, cities
WHERE city = name;

OTOT CUHTAKCHUC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, mpUHATOT0 B SQL-92. TabmuIlel MPOCTO IepPeYduCIs-
I0TCs B IIPEJIOZKEHUH FROM, a BEIpaxKeHHue CPpaBHEHUA HOG&BJ’ISIGTCH B IIpenjyiokeHue WHERE. Pe3y1'IBTaTbI,
mojy4aeMble C MCIIOJIb30BaHMEM CTApPOro HEIBHOTO CMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHca JOIN/ON,
OyoyT ommHakKoBeIMU. OOHAKO, YMTas 3alpocC, IMOHATDH SBHBIM CUHTAKCUC MPOIIE: YCI0BHE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOT0 KIII0UEBOr'0 CJI0Ba, a PaHbIlle 3TO yCJIOBUE BKIIIOYAJIOCh B IpPeEnJo-
JKeHUe WHERE Hapsay C OPYTUMH yCIOBHUSMHU.

Ceifyac MBI BRIICHUM, KaK BEPHYTD 3aIIUCH O MOrome B ropoae Xeiyopn. Mbl XoTUM, 4TOOHI 3aITpoC Ipo-
CKaHUPOBaJ Tabnully weather M IO KaXKOOM €€ CTPOKU HAIIIEJI COOTBETCTBYIOUIYIO CTPOKY B Tabiuie
cities. Ecnm XKe Takas cTpoka He OymeT HalfeHa, Mbl XOTUM, YTOOBI BMECTO 3HAYEHUHN CTOJIOLIOB U3
TaOIUIEI cities OBIIM MOACTABJIEHHl «IIyCThle 3HAUEHUS». 3alPOCHl TAKOTO THUIIA HAa3kIBAIOTCSA BHEW HU-
Mu coeduHeHuamu. (CoegruHeHUs1, KOTOPble MBI BULENH IO 9TOTO0, HAa3bEIBAIOTCA BHYMPEeHHUMU.) ITa KO-
MaHpa OyOeT BHTIAOETD TaK:

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

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

(3 rows)

OTOT 3ampPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHIILI B JIEBOM YaCTH OIle-
paTtopa OymyT BHIOpAHHI BCE CTPOKH, a M3 TAOIHIIHI CIIpaBa TOJIBKO T€, KOTOPHIE yIalI0oCh COIIOCTABHUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yIalaoCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIUIIEI IOACTABIIAIOTCS IycThie 3HaYeHuss (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBhle BHEIIIHHE COeNUHEHUS U IIOJIHLEIe BHEITHNe COeNUHEeHU.
ITompoOytiTe BEIICHUTH, YTO OHU COOO¥ IMPEICTaBIISIOT.

B coemquHeHUM MBI TAaKXKe MOXKEM 3aMKHYThb TabuIly Ha cefsi. DTO Ha3bIBAETCSI 3AMKHYMbIM COOUHEHU-
em. HampuMep, IpencTaBbTe, YTO MBI XOTHM HAHTH BCE 3aIlMCH IIOTOOLI, B KOTOPEIX TeMIepaTypa JIeKUT B
ouamna3oHe TeMIIepaTyp OPYTUX 3amucei. 15 9TOro MBI MOJIXKHEBI CPAaBHUTL CTOJIONEL temp_lo M temp_hi
KaXao¥ CTPOKH TabIHUITH weather CO CTONOLAMM temp_lo M temp_hi Opyroro Habopa CTPOK weather.
9TO MOXKHO CIejlaTh C ITOMOIITLIO CIIEOYIOIIEro 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 wl JOIN weather w2
ON wl.temp_lo < w2.temp_lo AND wl.temp_hi > w2.temp_hi;

10
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city | low | high | city | low | high
——————————————— e B et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)

30echk MBI BBEIM HOBBIE 0603HaAYEHUS Ta6J'II/I].[I>I weather: w1 u w2, YTOOBI MOXKHO OBITIO PAa3JIU4YUTh JIEBYIO
X IMTPABYIO CTOPOHEI COEIUHEHUA. BBl MOKeTe MCIIOIb30BaTh HOI[O6HI>Ie IICEBOOHMMEI 1 B IPYTHUX 3alIPpOCax
OJ1sd COKpallleHUd:

SELECT *
FROM weather w JOIN cities ¢ ON w.city = c.name;

Brl OymeTe BcTpeudaTh COKpAIlleHUST TAKOTO pPojia JOBOIBHO YacCTo.

2.7. ArperaTtHblie PYHKL UM

Kak GONBIIHHCTBO OPYTUX CEPBEPOB PEISIHMOHHBEIX 0a3 maHHHX, Postgres Pro mommepxKuBaeT azpeaam-
Hble ¢yHKUuu. ArperaTHass QYHKIUS BEIUHCIISET eOUHCTBEHHOE 3HaueHue, o0pabaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHble QyHKIMNH, BEIYUCISIONINE: count (KOJIHMYECTBO), sum (CyMMY), avg
(cpemHee), max (MaKCUMyM) U min (MUHUMYM) [jig HaOopa CTPOK.

K IIpUMepPy, Mbl MOXKeEM HalTHu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX NHEBHBIX TEMIIE€PATYyP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTHM y3HaTh, B KAKOM Topoje (uju ropomax) Habnomanach 3Ta TeMIepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyI0 QYHKIIMIO max HEJIb3S HMCIIOIb30BaTh B MPEJIOKEHUN
WHERE. (3TO orpaHudYeHre 00BSICHAETCS TEM, UTO TPEAIOKEHNEe WHERE MOJIXKHO OTIPEHENIUTh, OIS KaKuX
CTPOK BBIYHCIISITH arpPeraTHyI0 QyHKIINIO, TaK YTO OHO, OUEBUIHO, MOJI’KHO BHIYUCIISATHCS IO arperaTHHIX
dbyakumit.) OgHaAKO KakK 4acTo OBIBAET, 3alPOC MOXKHO TEepPenucaTh U MOMyYUTh XKeJlaeMbIi Pe3yibTarT,
TPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B MOPSAOKE — II03aIIPOC BHIIIOTHIETCS OTHEJIbHO U PEe3yJIbTaT arperaTHoM pyHKIUY BHIUMC-
JITeTCS BHE 3aBUCHMOCTHU OT TOT'O, UTO IIPOUCXOOUT BO BHEIIHEM 3aIlpoce.

Al"pel"aTHI:Ie Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHUHU C IIpenjiozkKeHueM GROUP BY. HaHpHMep, MBI
MOZKEeM IIOJIYYUTH KOJIMYEeCTBO 3aMEPOB U MAaKCHUMYM MHUHHUMaJlIbHOU OTHEBHOU TeMIIeEPaTypPHL B pa3pe3e
TOpOOoB:

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

count

Hayward \ 1 37

11
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San Francisco | 2 46
(2 rows)

3mech MHI IOJTy49aeM 10 OOHOM CTPOKE [JIs KaXKOoro ropoma. KaXkOoblii arperaTHBIM pPe3yJIbTaT BEIYUCIIS-
€TCS IO CTPOKaM TabJIMIIEl, COOTBETCTBYIOIINM OTHEIEHOMY FOPOAOy. MBI MOXKeM OT(GUILTPOBATH CTPYII-
NIMPOBAHHBIE CTPOKY C IIOMOIIBIO ITPEIJIOKEeHNUST HAVING:

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

city | count | max
_________ +_______+_____
Hayward | 1 | 37
(1 row)

MEel mosiygaeM Te Ke pe3yJIbTaThl, HO TOJIBKO OJIS TeX TOPOMO0B, TAe BCe 3HaUYEHUSA temp_lo MeHble 40.
HakoHel], eciii Hac MHTEPECYIOT TOJIBKO rOpPofia, Ha3BaHUS KOTOPHIX HAYUHAIOTCS C «S», MBI MOXKeM ce-
J1aTh:

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

OmnepaTop LIKE (BBLIIOIHSIONINN CpaBHEHUE 110 I1abJI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BakHO MOHMMAaTh, KAK COOTHOCSATCS arperaTHiie GyHKIMYU U SQL-TpenioxKeHust WHERE ¥ HAVING. OCHOB-
HOEe OTJIMYMe WHERE OT HAVING 3aKJII0YaeTCs B TOM, UYTO WHERE CHa4asia BEIOMPaAeT CTPOKH, a 3aTEM I'PYII-
MIUPYeT UX U BEIYUCIISET arperaTHele GYHKIUY (TaKUM 00pa30M, OHA OTOMPAET CTPOKH IJIST BEIYMCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKH TPYIIN MOCHe IPYIIUPOBKY U BEIYUCIIEHUS arperaTHBIX
dynkumii. Kak cmencTBue, mpenjiokKeHne WHERE He JOJIZKHO COOAepKaTh arperaTHhIX QyHKUWM; He uMe-
€T CMBICJIa UCTIOb30BaTh arperaTHbie QYHKIIWY [/ OMPEeOeIeH s CTPOK OJIsT BEIYMCIEHUS arperaTHhIX
dyakumii. [Tpemnoxkenne HAVING, HAIPOTHUB, BCETa COOEPKUT arperatHele GyHKIuu. (CTPOro roBops,
BBl MOK€T€ HallMCcaTh IPejIoKeHne HAVING, He HCIIOJIb3Ys arperaTsl, HO 9TO PegKo ObIBaeT mojie3Ho. To
JKe caMoe yClIoBue MoxkeT paboTaTh 60siee 3(pHeKTUBHO Ha CTafUU WHERE.)

B mpenwigyiiieM npuMepe MBI CMOTIIH IIPUMEHUTH (GUAIBTP IO Ha3BaHUIO TOPOAa B IPEIIOKEHUHN WHERE,
TakK KakK Ha3BaHUS He HY?KHO arperupoBaTh. Tako# GpuiabTp apdhekTuBHEE, YEM OOIIOTHUTEIbHOE OTPDaHU-
YyeHUe HAVING, IOTOMY YTO C HUM He IIPUXOIUTCS TPYIIIIUPOBATEL U BEIUNCIATE arperaThl [IJI BCEX CTPOK,
He yIOOBIETBOPSIOIINX YCIIOBUIO WHERE.

Emé oguu crnoco6 BeIOpaTh CTPOKM, KOTOPBIE BXOOSIT B COCTABHEIE BHIUMCJIEHUSI, — 3TO MCIOJIE30BaTh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs IOJid KaXKOoW arperaTHON QyHKIINN:

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

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

IIpennoxenue FILTER OYEHb ITOX0XKE HAa WHERE, 3a MCKIIOUYEHHEM TOT0, YTO OTOPACHIBAIOTCS BXOMIHBIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoi (yHKIIMH, C KOTOPOW OHO HCIIOIb3yeTcCH. 3Oech arperaTHas
bYyHKIUS count MOACYUTHIBAET TOIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHass QyHKIHUS max MO-
npexHeMy IPUMEHSEeTCS KO BCEM CTpPOKaM, IO3TOMY HaXOOUT 3HadeHue 46.

2.8. AI3MeHeHue BaHHBbIX
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IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hanmpumep, ipenrio-
JIOKUM, YTO Bl OOHAPYKUIIK, YTO BCE 3HAUEHUS TeMIIepaTypH moce 28 HosiOps 3aBHIIIIEHH Ha [IBa I'pa-
oyca. Bel MoxKeTe IMOIIpPaBUTh BAIllK JaHHBIE CJIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OaHHBIX:

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. YoaneHume pgaHHbIX

CTpoKHU TakKe MOXKHO YIaJIUTh U3 TaOJIMIEL, UCIIONIb3Ys KOMaHAy DELETE. IIpeamnonoxuM, 94To Bac 60JIb-
1lle He UHTepecyeT noropa B Xewyopne. B aToM ciydae Bel MOXKeTe yOalauTh HeHYXKHBIE CTPOKHU U3 Tab-
JIUITHL:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HaOMIOMEeHWM, OTHOCSAIINECS K XeHyopay, yoaleHHl.

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
fffffffffffffff et e et 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, TIOJIHOCTBIO OUKUCTHUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTDH 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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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.

3anuceiBaTh cypporaTHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJIBI C KOlaMu OOJIbIlle YeM
U+FFFF MoxHO0 b0 B 4eTHIPEX-, T1O0 B MIeCTU3HAYHOU (opMe, XOTS Hauydue IIeCTU3HAYHOM (POpPMEI
TEXHUYECKU [eJlaeT 3TO HeHYKHEIM. (CypporaTHbIe Taphl HE COXPAHSAIOTCS HETIOCPEeACTBEHHO, a 00heau-
HSIOTCS B OOWH CUMBOJI, KOTOPHIY 3aTeM KogupyeTrcsa B UTF-8.)

Korpga koguposka cepBepa — He UTF-8, cuMBOnI ¢ KODOM, YKa3aHHEIM 3TOM CIELNOCIeN0BaTEIbHOCTEIO,
nmpeobpa3yeTcs B GaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IpeoOdpa3oBaHUe HEBO3MOXKHO, BhIIa-
éTtcs ommnbka.

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT no@pasyMeeaeMblx munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCJIa.
KoHCTaHTH MOXKHO TaKXKe 3allKiChIBATh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTaBUTh HUX Oonee
TOYHO 1 06pa6OTaTB bonee 3(1)(1)6KTI/IBHO. 9T BAPHUAHTEI PACCMATPUBAKOTCA B CJIIEOYIOIIUX ITOOPa3aeiiax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTpokoBas KoHCTaHTa B SQL — 3T0 0ObIYHAasI MOCIeI0BaTENILHOCTL CUMBOJIOB, 3aKJIIOUEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'Sto cTpoka'. YTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITHUIIINTE B HEl ABa amocTpoda
psimoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [OBOMHAas KaBhiuka (").

I[IBe CTPOKOBHIE KOHCTAHTHI, Pa3Ae/IEHHbIE TTPOOEIbHEIME CUMBOJIAMU U MUHUMYM OOHUM NnepesoooMm
CMpoKU, 00BbeOUHSIOTCS B OOHY 1 00pabaThIBAIOTCS, KaK ecu Obl CTPOKa OIjIa 3alKMcaHa B OOHOM KOH-
cra"Te. Hanpumep:

SELECT 'foo'
'bar';

5KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIluch:
SELECT 'foo' 'bar';
CYHUTAETCS CUHTAKCUYECKOU OmMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeAeHUe OIPEeNeIeH0 B CTaHZapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)

4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTenbHOCTAMM B ctune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCJIEN0BaTEIbHOCTH», UTO ABISETCS pacIlIMpeHUeM CTaHOapTa
SQL. CTpoka co CIelIocaenoBaTeIbHOCTSIMU HauYuHAeTCsA ¢ OYKBHI E (3arjlaBHON UJIU CTPOYHOM), CTOS-
el HeIOCPENCTBEHHO Iepen anocTtpodoM, HanpuMep: E' foo'. (Korga KoHCTaHTa CO CHeINnociaenoBa-
TEJILHOCTBHIO Pa30MBaeTCs Ha HECKOMBKO CTPOK, OYKBY E HY2KHO IIOCTaBUTh TOJIBKO IIepe[] IePBLIM OTKPHI-
BAIOIIMM anocTpodom.) BHyTpu TakKMxX CTPOK CUMBOJ 00paTHOM KOoco# 4uepTH! (\) HauuHaeT C-11ogoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX COUYeTaHUe 00paTHOM KOCOM YePTHI CO CIeAyIOINIUM CUMBOIOM(a-
MH) OAET onpenenénHoe 0aiTOBOe 3HaUEeHHWe, Kak IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CoenmnociegoBaTe/IbHOCTDb HNHTepnpeTanmus

\b CHUMBOI «3a00%i»

\f nomada (hopMHL

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOynaIus

\o, \oo, \ooo (o = 0-7) BOCbMEPHUYHOE 3HaUeHre OalTa

\xh, \xhh (h = 0-9, A-F) ImecTHaOIATepUYHOe 3HaYeHue GalTa
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CoenmocjiieIoBaTejIbHOCTh HHTepunpeTamusi

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-6UTHBIN IIeCTHAALATEPUYHBIN KO
cumBojia Unicode

JIro60# Opyrod CHMMBOJI, MOYIIUH ITOCJIEe 00PAaTHOM KOCOHM YEePTH, BOCIIPUHUMAETCs OyKBaiabHO. TaKuM
006paz3oM, YTOOHI BKJIIOUHUTh B CTPOKY 00PATHYIO KOCYIO YEPTY, HY2KHO HaIKMcaThb OBe KOCHIX 4epTHl (\\).
Tak ke MOXKHO BKJIIOUUTh B CTPOKY aniocTpod, Hamucan \', B JOIOJIHEHUE K OOBIYHOMY CIIOCO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPLIE BEI CO3TaéTe TaKuM obpa-
30M, 0COOEHHO B BOCbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMEIE CUMBOJIILI B
CepBEPHOM KOOUPOBKe. Takke MOzKeT OBITh ITOJIe3HO MCIIOIb30BaTh CHelmnociaeqopaTebHoCcTH Unicode
WM anbTePHATUBHYIO 3allMCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciiy4ae cepBep OymeT IpoBe-
PSATH, BO3MOZKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CHUMBOJL.

BauMaHue

Ecnu napameTp KoHpurypauum standard conforming strings mmeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 06paTHYIO KOCYIO Y4epPTy KaK CIIELICHMBOJI U B OOBIYHBIX CTPOKAaX, U B CTPOKAX CO CIell-
nociemoBaTenbHOCTAMU. OnHAaKo B Bepcuu PostgreSQL 9.1 o yMonuaHuio IPUHSATO 3HaYEHUE on,
¥ B 3TOM CiIydae o0paTHas Kocas 4YepTa paclo3HaE€TCs TOIbKO B CIENCTPOKaxX. JTO IIOBeleHUe
0O0JIBIIlE COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HapPYyIIUTh PaboTy MPUIIOKEHUN, PACCUUTAHHBIX
Ha [Ipedbloymui pexkuM, Korga o0paTHas Kocas depTa paclio3HaBajlach Be3fe. B KauecTBe Bpe-
MEHHOI'O pPellleHUsI BEl MOXKeTe U3MEeHUTh 3TOT IlapaMeTp Ha of f, HO JIy4llle VUTHU OT TaKO# mpak-
Tuku. Eciu BaM HyKHO, 94TOOH oOpaTHAs Kocas YepTa MpeacTaBisijia ClelraabHBIN CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHMe K standard_conforming_strings IIOBeOeHHEeM O0OPaTHOM KOCOH YEePTHEI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBIIAIOT ITapaMeTprl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOJI ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

Postgres Pro Takxke moppepKuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKJIIOUATh B CTPOKU cuMBOJIEI Unicode mo mx KomaM. CTPOKOBasi KOHCTaHTa CO CIEIIIOCIeq0BaTeIbHO-
ctsamu Unicode HauunHaeTcsi ¢ Us (CTpouyHas umu 3aryiaBHas U m aMIiepcanp), a 3aTeM cpa3y 0e3 mpo-
0enoB UOET amocTpod, HanpuMmep Us'foo'. (3aMeThTe, YTO IPU 3TOM BO3HMKAET HEOOHO3HAYHOCTH C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKalTe 3TOT orliepaTop mpobenamu.) 3aTeM B altoCTPodhax MOXK-
HO 3amuckeBaTh cuMBOJIEI Unicode mByMst crmoco6amu: o6paTHas Kocasi UepTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX ITeCTHaAIlaTePUYHLIX Mudpp, 1ubo obpaTHas Kocas YepTa, 3HaK IIIIOC, a 3aTeM KOJ U3 IIIEeCTH
IecTHaAIaTepUYHEIX 1Tudp. Hampumep, CTPOKy 'data' MOXKHO 3aMucaTh TakK:

Us'd\0061t\+000061"

B cnenyioireM MeHee TPUBHATbHOM IPUMeEPE 3aKOOAUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allUCaHHOE KMPHUJI-
aunen:

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

Ecnu BB XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHU, HAIIPUMED:
U&'d!0061t!+000061" UESCAPE '!'

B kayecTBe cmelcMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIECTHAALATEPUYHON udPHI, 3HaKa
IUTIoC, arnocTpoda, KaBEYKY UM IPOOEIbHOI0 CUMBOJIA.

YT0OBI BKIIIOYUTH CIIELICUMBOJI B CTPOKY GYKBHJIBHO, HaIlIMIIINUTE €r0 OBaXKbI.

3amnuceiBaTh cypporatHbie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASIThH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF MoxkHO 100 B YeTHIPEX-, THO0 B IIIeCTU3HAYHON (opMe, XOTs HaluuKue MeCTU3HAYHOH (POPMEI
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TEXHUYECKH IOejlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPeOCTBEHHO, a 00bequ-
HSIIOTCS B OMWH CUMBOJI, KOTOPRIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B PaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHue HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

Takxe 3aMeTbTe, YTO CHelnocieqoBaTenbHoCcTH Unicode B CTPOKOBBIX KOHCTAHTaX paboOTalOT, 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
9KCIUIyaTHPOBATh 9TO KaK YSI3BUMOCTb, HAnpuMep, 0iist 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 CTaHOAPTHHIM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO MOCTATOYHO yOoOeH, OH MOXKEeT IIJI0OXO
YHUTATHCS, KOTHa CTPOKA COMEPKUT MHOTO artoCcTpodoOB, TaK KaK KazKObIH TAKOM CUMBOJ IPUXOOUTCS my0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIIydasiX 3alpOCHl OCTaBalIKUCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
OOWH CII0CO0 3aIlMCH CTPOKOBBIX KOHCTAHT — «3aKJ/IIOYEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIBKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijlapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENLHOCTh 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 3alKUCHIBaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM 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.

CTpOKOBBEIE KOHCTAHTHI B JOJIJIapaXx MOZKHO BKJIaMBIBATh OPYT B OPYyTa, 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 MOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJlapax (Sfunction$), C TOUKU 3pEeHUS
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, cliedyloiias 3a KJIIUYeBEIM CII0BOM 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 wacTo 3To 6ojiee ymoOHEIH CIIO-
Cc00 3aIMCHEIBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C anmocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIIpe-
OeNIeHUSX MPOoUenypHBIX GYHKINHE. OTpaHUYUBIINCH TOJIBKO amocTpodaMu, KaxXOylo 00paTHYIO0 KOCYIO
4YepTy B HPUBEIEHHOM IIPUMEPE IPHUIIIOCH OB 3aIIMCHIBATL YETHIPEMS TAKUMH CHUMBOJIaMHU, KOTOPHIE OB
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3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, M HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXOXKU Ha OOBIYHBEIE C OOIOJHUTEIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Nepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITh 3alMCAHbI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBOI X (3arjIaBHOM UM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIPe NBOMYHLIX TUMPH 3aMEHSIOTCS OOHOM ITeCTHAOIlaTEPUUYHOM.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIePEeHOC CTPOK TaK Ke, KaK U 0OLIYHEIEe CTPOKOBBEIE KOHCTAHTEL. OgHAKO
3aKJII0YaTh B AOJIapkl OUTOBBEIE CTPOKM HEJTH3SI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITH 3aJaHEbl B CJIeJyIoIeM O6HJ;€M BUMeE:

I[HQPEI

qu@psel. [ qugpsrl] [e [+-] qHQpPHI]
[gu@psl] . quppsri[e [+—]1 yHPPEI]
qu@psle [+—] qHQPE!

rae nudps — 9TO OOHA WU HECKONBKO AecsaTUYHBIX 1udp (0..9). o unu nocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4uHu) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MuHMMYM OofHa mudpa O0JIKHA CJIeJoBaTh 3a
0003HaueHUEeM 3KCIIOHEHTHI (e), €CJIM OHO IIPUCYTCTBYET. B 4MCI0BOM KOHCTAHTE HE MOXKET OBITh ITpobe-
JIOB UJIU APYTUX CUMBOJIOB. 3aMeThTe, UTO JIF000M 3HAaK MUHYC UJIM ITIOC B HayaJjie CTPOKU He CUUTAETCSA
YaCThIO YHCJIa; 9TO OIEPATOp, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAQHT:
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3.5

4,

.001

5e2
1.925e-3

YucnoBasa KOHCTaHTa, He coaepzKalllad TOYKHKW U 3KCIIOHEHTHI, K3HAYAJIbHO PaCCMaTPHUBAETCA KaK KOH-
CTaHTaA TUIlA integer, €ClIU eé 3HaueHUue yMelmaeTCda B 32-OUTHBIA TUII integer; 3aTeM KaK KOHCTAHTa
THIIA bigint, ecliu e€ 3HaYeHHe yMeIlaeTcs B 64-OMTHEIHA bigint; B IPOTUBHOM CJIy4yae OHa IPUHUMA-
eT THUII numeric. KOHCTaHTbI, cogepzKalliie OJeCATHYHBIE TOYKHN I/I/I/IJII/I 3KCIIOHEHTHI, BCerga CYUTAlTCA
KOHCTaHTaMM TUIIA numeric.

V3Ha4yanpHO HA3HAYEHHBIN TUII OAaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJil'o-
PHUTMOB OIIpenesieHus THUIIa. B 60J'IBI.LII/IHCTBe CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATHU4YECKHU IIpHBEeOEHa K
HaH6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeOGXOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEIJIbEHO
HMHTEPIPETHUPOBATh YHCJIOBOE 3HAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIQ, IIPUBEeOsA €TI0 TUIlI K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETE COejlaTh, "ITO6bI YHCJIOBOE 3HaA4YEHHE PaCCMaTPHUBaAJIOCh KaK NMEIOIIlee TUIL
real (float4), HAIIUCAaB:

REAL '1.23'" —— CTPOKOBHIE CTHIb
1.23::REAL —-— cTtunb Postgres Pro (UCTOpUUECKUH)

Ha camoMm merne 3TO TONBKO YaCTHEHIE CJIy4au CMHTAKCHCa IIPUBEOEHNsA TUIIOB, KOTOprﬁ GYJIGT paccMart-
PHUBATHCSA OaJiee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 THUIIA MOXKHO BBECTH OOHUM M3 CJIIEOYIOIINX CcIIoco0o0B:

type 'string'

28



Cunrtakcuc SQL

'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepemaéTcs mpoleype mpeodpa3oBaHus BBOAA OJIsT TUIIa, 0003HAYEHHOT 0
30€eCh type. Pe3YJ'II>TaTOM CTAHOBUTCsA KOHCTAHTA YKA3dHHOI'O THIIA. fABHOE IIpuBEeOJeHrue TUIlda MO2KHO
OIIYCTHUTB, €CJIn Hy}KHblﬁ THUII KOHCTAHTHI OIIpenernsaeTCsa OOTHO3HAYHO (HaanMep, KOrga OHa IIPpUCBAXBa-
€TCA HEeIIOCPpeOCTBEHHO CTOHGHy Ta6J'II/II.ILI), TaK KaK B 3TOM CJIy4dae IIpUuBeOgeHNue IIPDOUCXOOUT aBTOMATH-
YeCKU.

CTpPOKOBYIO KOHCTAHTY MOIKHO 3aIllMCaTh, MCIOJB3ysd KakK OObIYHBIM cuHTakcuc SQL, Tak m dopmar c
ooJIapaMu.

Takxke MOXKHO 3amucaTh IPUBEeOeHHue TUIIOB, UCIIOIb3YsI CHHTAKCUC (QYHKITUM:

typename ( 'string' )

HO 3TO paboTaeT He OJIsT BCeX UMEH TUIIOB; MOoOpoOHee 06 3TOM HanucaHo B [Togpa3mene 4.2.9.
KoHCTPYKIHIO : :, CAST () M CUHTAKCHC BEI30Ba (PYHKITMH MOXKHO TaKXKe HCIIOJIb30BaTh IJIs IIpeodpaso-
BaHUs TUIIOB OOBIYHLIX BEIPAXKEHUI BO BpeMs BBIIIOTHEHHS, KakK omucaHo B [Tompasmerne 4.2.9. Bo usbe-
KaHWe CUHTAaKCUYEeCKOW HEONPeIeleéHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIIOJIB30BAaTh TOIBKO [IJIs

yKas3aHMus TUIA IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO orpaHUYeHte 3alUuCHu turn 'crpokxa': OHa He
paboTaeT Oy MaCCUBOB; OJII TAKUX KOHCTAHT CJIEIyeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHC CAST () cooTBeTCTByeT SQL, a 3amMCh type 'string' SBAsSeTCSA 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CHMHTAKCHUC HOAAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI AaHHBEIX, HO Postgres Pro mossomnsiet
HUCIONIb30BaTh €ro Oy Bcex. CHHTaKCHUC C : : UMeeT ucropudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BbI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNms omepaTopa o6pa3yeT IOCIem0BaTENLHOCTD He 00mee ueM NAMEDATALEN-1 (1o ymomndaHuio 63) cuM-
BOJIOB U3 CJIEAYIOIIEro CIUCKa:

+-F¥/<>=~1Q@#% " &| 7
OpnHaKo [/1g UMEH OIIePaTOPOB €CTh eIlé HECKOILKO OTPaHUYEHUM:

* CoueTaHUus CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBaTh B UMeHU OIlepaTopa, TaK KakK OHU OyOyT
o003HaYaTh Ha4yajgo KOMMEHTapPUsI.

* MHOTOCHMBOJIBHOE UM ormepaTtopa He MO2XKET 3aKaH4YUBaThCAd 3HAKOM + UJIK —, €CJIM TOJIBKO OHO He
COOEeP2KUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~lT@#% " &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KOppeKTHble SQL-3amrpockl 63 Tpo6eioB MeXKay KOMIOHEHTaMH.

t?

3amnuchiBass HecTaHOapTHBIE SQL-omepaTopsl, OOBIYHO HYXKHO OTHOEJISATh MMEHA COCEIHHX OIepaTOpPOB
npobeiaMu OJiss OOHO3HAYHOCTHU. HampuMep, ecnu BB onpenenuiay IpeduKCHBIN OlepaTop C UMEHEM G,
BBl He MOXKeTe HalucaTh X*QY, a JOJIKHBEI HalmucaTh x* @Y, 4uToOvl Postgres Pro omHO3HaUHO IIpoYuTal
9TO KakK [Ba 0oIepaTropa, a He OOUH.

1.4. CneumanbHblie 3HAKM

HeKOTopBIe He aJI(I)aBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHurue, HO HpI/I 9TOM HeEe SABJIdA-
10TCs oneparopamMu. [logpo6Hee MX MCIIONb30BaHUE OYOET PACCMOTPEHO IIPU OIMUCAHUU COOTBETCTBYIO-
LIero 3JeMeHTa CUHTaKCHuca. 3[1eCh OHU YIIOMUHAIOTCS TONBKO IJIS CBeeHUs M 0000IeHnsT UX IIpegHa-
3HAUYEHUdA.

* 3Hax pmoinapa ($), IpeaBapsIOUIui YNCJI0, UCIIOIb3yeTCS OJiS IpPeACTaBIeHus IO3UIIMOHHOT0 1apa-
MeTpa B TeJie OIIpedeJIEeHud (I)YHKLII/II/I UJIN IIOATOTOBJIEHHOI'O OIlepaTopa. B OIPYrux KOHTEKCTaX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOEHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJTIOYEHHOM B HOJIIa-

PHL
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* Kpyrmneie cko6ku ( () ) uMeIOT 0OBIYHOE 3HAYEHNE U IPUMEHSIOTCS [IJI TPYIIUPOBKY BEIPAXKEHUN U
MTOBHIIEHUS TPUOPUTETA ONepPalnii. B HEKOTOPHIX CiTydyasax CKOOKM — 3TO HeoOXomuMast 4aCTh CUH-
TaKcuca ornpenenéHHex SQL-komMaH[,.

e KBampaTHBble CKOOKM ([]) IIPUMEHSIIOTCS IOJIsI BEIIETIEHUS 3JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBHI
paccMaTpuBaloTcs B Pa3mene 8.15.

* 3angrtrie (,) HCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIHCKa.

* Touka c 3anaToii (;) 3aBepiaeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPH KOMaHIHI,
3a UCKIIIOUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBEIUKaX.

e JIBoeTouue (:) IPUMEHSIETCS OJIs BLIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoxkeT OBITE TPe¢dUKCOM B UMEHH IIepe-
MEHHOMH.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHNUe BCEX MOJIeM CTPOKY WUIIU
cocTaBHOTO 3Ha4YeHUs. OHA TaKXKe UMEET CIlelabHoe 3HaYeHne, KOrga UCIIOIb3yeTC s KakK apry-
MEHT HEKOTOPHIX arperaTHLX QyHKINH, a UMEHHO QYHKIINH, KOTOPHIM He HYXKHBI SBHEIE TTapaMeT-
PHL

* Touka (.) UCIONTB3YETCS B YHUCIOBLHIX KOHCTAHTAX, @ TaKXKe [JIs OTAEeNeHUST UMEH CXeMbI, TaOIUuIThl 1
cToJI0Ia.

4.1.5. KomMeHTapum

4

KOMMeHTapI/IfI — 9TO IMOCIegoBaTeJIbHOCThE CUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MHMHYCOB M ITPOOOJI-
2KaeTCd OO0 KOHIIa CTPOKHU, HAaIIpUMeEDP:

—— 3TO CTaHIAPTHBEH KOMMEeHTapH# SQL

Kpowme aToro, 6;104HbBle KOMMEHTapPHUH MOXKHO 3alUCHBATh B cTune C:

/* MHOTIOCTPOUYHBIA KOMMEHTAapUH

* C BIOXEHHOCTLIO: /* BIOXEHHHEH OIOK KOMMeHTapud */

*/
roe KOMMEHTapuil HauMHAaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. BiIo4yHbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTra, KakK pa3penieHo 1o ctaamapty SQL (Ho He pa3pelleHo B
C), Tak 4TO BBl MOXXKETE KOMMEHTHUPOBATE O0JIbIKe 6JIOKK KOa, KOTOPHIE IIPK 3TOM YK€ MOT'YT COfiepPXaTh
0JI0KM KOMMEHTapPHEB.

KoMMeHTapu#l ymanseTcss U3 BXOJHOI'O IIOTOKAa B HavYalle CHHTAaKCUYeCKOT0 aHalu3a U (aKTUIEeCKHU 3a-
MeHsieTcs mpobesioM.

1.6. NMNpuoputeTsbl ONepaTopos

B Tab6mnurie 4.2 moka3aHBI IPUOPUTETH M OUEPEMHOCTD OIEPATOPOB, AercTBywIIne B Postgres Pro. Bomb-
IIMHCTBO OIEPaTOPOB MMEIOT OJWHAKOBBLIM IMPHUOPUTET U BHIYUCHSIOTCS CJIeBa HampaBo. [IpuoputeTr u
04YEepPENHOCTDH OIIEPaTOPOB KECTKO (UKCUPOBAHEI B CHHTAaKCUUYEeCKOM aHanu3aTope. Eciu BB XOTUTE, YTO-
OBl BEIpakKeHME C HECKOJIBKUMU OllepaTopaMy pa30upaliock He B TOM IIOPSIAKE, KOTOPHINA TUKTYIOT 9TH
TIPHUOPUTETHI, OOABbTE CKOOKH.

Ta6muuoa 4.2. [IpuopureT oneparopoB (OT 00IBIIEr0 K MEHbIIIEMY)

Oneparop/371€MeHT OuepéaHoCcThL Onucanue
CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEl U CTOJOIIa
CJIeBa-HAMpPaBo puBeAeHue TUTIOB B cTuine Postgres
Pro
[] clIeBa-HaIIPaBo BHIOOD 3JIEMEHTa MacCHUBa
+ - CcIIpaBa-HaJIeBO VHaPHLIN IIJII0C, YHAPHLIH MHUHYC
COLLATE clIeBa-HaIIPaBo BBIOOD HpaBUjla COPTUPOBKHU
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue

AT clieBa-HaIlpaBo AT TIME ZONE

~ cJIeBa-HaIIPaBo BO3Be[IeHHNE B CTEIIeHb

* /% cleBa-HaIMpaBo YMHOX€eHUe, IelleHue, OCTaTOK OT Imele-
HUS

+ - clIeBa-HaIIPaBo CIOXKeHUe, BEUYUTaHue

(00031 mpyro# omepaTop) cleBa-HaIpaBo BCe IpPyTHUe BCTPOEHHBIE U II0JIb30Ba-
TeIbCKUE OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR TIpoBepKa Auaral3oHa, IIPOBepKa 4JIeH-
CTBa, CpaBHEHHE CTPOK

<> =<=>= <> oIepaTophl CPaBHEHUS

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

NOT CcIIpaBa-HaJIEBO JIOTUYECKOe OTPUIIaHUe

AND cleBa-HaINpaBo JIoTUYeCcKasi KOHbIOHKITUS

OR clieBa-HaIlpaBo JIOTUYEeCcKasi JU3bIOHKIIUS

3aMeThTe, YTO IIpaBUjia IPHOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHaMH, YTO U BHIIIEIIepeYrCIeHHbEe BCTPOEHHBIE onepaTopsl. Hampumep,
€CJIY BB OIPEIEeNINTe OIepaTop «+» I HEKOTOPOTO HeCTAaHOAaPTHOTO THUIA JaHHHX, OH OyoeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC IejaeT.

Korpa B KOHCTPYKIIMK OPERATOR HCIOJIb3yeTCS UMs OIlepaTopa CO CXeMOoii, HallpuMep Tak:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOoTda OPERATOR MMeEET IIPUOPHUTET II0 YMOJIYaHUIO, COOTBETCTBYIOMIUM B Tabnuie 4.2 CTpoKe «Jitoboit
IpPyTro¥ olepaTop». OTO He 3aBUCUT OT TOTO, KaKMe MMEHHO OIepaTOpPHl HaXOOATCS B KOHCTPYKLIMU
OPERATOR () .

IIpuMmeyaHnue

B PostgreSQL po Bepcuu 9.5 gencTBOBaaIyM HEMHOTO APYTrHUe IIpaBUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIIMCh 110 0OIIEeMYy IIPaBUJIY; IIPOBEPKH IS MMEJIH
0oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN M CBSI3aHHBIE KOHCTPYKIIMK paboTaiu HeCOrIaCOBaHHO
— B HEKOTOPHIX CIyYasx IPUOPUTETHee OKa3hIBaJICs OIepaTop NOT, a He BETWEEN. DTH IIpaBuila
OBLTH U3MEHEeHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHOapTy SQL u OJist yMEeHbIIeHUs Iy TaHUIIbl 13-3a
HeCcOorJIaCOBaHHOM 00pPaboTKU JTOTMYECKH PaBHO3HAUHBIX KOHCTPYKIHUHU. B GOBIINHCTBE CIydYaeB
9TH U3MEHEeHUs HUKAK He IPOSIBATCS, THO0 MOT'YT IPHUBECTH K OIIIMOKAM THUIIa «HEeT TAaKOTro omepa-
TOpa», KOTOPhIE MOXKHO pPa3pemnTb, o0aBuB CKOOKKH. OTHAKO BO3MOXKHEI 0COOBIE CITydyau, KOraga
3ampoc OymeT pa3o6paH 6e3 omrubKYy, HO ero IIoBeIeHue MOKEeT U3MEHHUThCS.

4.2. Bbipa>keHus 3Ha4YeHuA

BrlpazkeHusi 3HaYeHHUST IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HallpuMep B CIHCKEe Pe3yIbTaTOB
KOMaHAH SELECT, B 3HAQUYEHUAX CTONOIIOB B INSERT U/IX UPDATE HM/IX B YCJIOBUSX IOMCKA BO MHOTHX KO-
MaHpaX. Pe3ymbTaT TakKOro BRIPAXKEHMS WHOTHOA HA3bIBAIOT CKA/SAPOM, YTOOH OTIUYUTH €TI0 OT PEe3yiib-
TaTa TabIUYHOTO BEIPaXKeHUs (KOTOPHIN ITPeAaCcTaBiIsieT co0oi Tabmuiry). A caMu BeIpaKeHUsT 3HAYEHUST
YacTO HA3BIBAIOT CKA/ASPHbIMU (MM HIPOCTO 8bipadceHusamu). CHUHTAKCUC TaKUX BBIPAXKEHUM ITO3BOJISI-
€T BHIYUCJISITh 3HAYEHUS U3 TPUMUTHUBHBLIX YaCTeH, UCIOJIB3YS apuMeTHIEeCKUe, TOTUYEeCKUe U Opyrue
oreparuu.

Bblpa}KeHI/IﬂMI/I 3HA4YEeHUs ABJIAIOTCA:
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* KoHCTaHTa UM HEIIOCPEOCTBEHHOE 3HAYEHUEe

* Cchlnika Ha cTomnbeln

e CchlJIKa Ha MO3UIIMOHHBIN ITapaMeTp B Tejle onpefesyieHus GyHKIIUK UJIU IIOATOTOBJIEHHOTO OIIepPaTo-
pa

* BrIpaxXeHUe C UHOEKCOM

¢ BripaxkeHue BLIOOpA IO

e [IpumeHeHHe omepaTopa

* BrizoB QyHKINU

e ArperaTHO€ BhIpaxKeHUE

¢ Bri30B OKOHHOM (YHKITUU

e IlpuBepeHue TUTIOB

e TlpuMeHeHUe ITPaBUI COPTUPOBKU

e CKansapHBIUM DOA3aIpPocC

¢ KOHCTPYKTOp MaccCuBa

¢ KOHCTPYKTOP TabIUYHOM CTPOKH

¢ KpomMme TOro, BEIpaXKeHUEM 3HAYEHUS SIBJISIOTCS CKOOKM (IIpegHa3HaYeHHbIe O TPYIOUPOBKY I10[-

B]:Ipa}KeHI/Iﬂ U ImepeoIpeneienus IIpuopuTeTa )

B momonHeHMe K 3TOMY CIIUCKY €CTh €II€ HECKOJTbKO KOHCTPYKITHM, KOTOPHIE MOXKHO KJIaCCU(PUITUPOBATh
KaK BBIPAXKEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM ITpaBuiaaM. OHU OOBIYHO UMEIOT
BUO QYHKIIUM WK OTepaTopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOIEM pa3mene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIUM — IIPEeNIoKeHrne IS NULL.

M=l yke obcymunu KOHCTAHTH B [Togpa3gerne 4.1.2. B creayomux pa3genax PpaCCMaTPUBAIOTCS OCTallb-
HBIE BapHUaHTHL.

4.2.1. CcbiIKM Ha cTONOLbI
CcruiKy Ha cTosbell MOXKHO 3amucaTth B popme:
OTHOIMEHHE . HUMS__CTONbIa
3mech oraomenme — UM TAOIUILI (BO3MOXKHO, ITIOJTHOE, C UMEHEM CXEMBI) UJIU €€ TICEBOOHUM, OIpele-

JIEHHBIA B MIPEOIOXKEHUN FROM. DTO MMS U Pa3OesionIyi0 TOYKY MOXKHO OMYyCTHUTh, €CTU UMS CTOJIOIa
VHUKAJIPHO Cpedy BCexX TabJuIl, 3afefiCTBOBAaHHBIX B TeKyIeM 3ampoce. (CM. Takxke I'maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchHINIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMeHsIeTCs O oOpallleHus K 3HaUYeHUIo, mepemaHHomMy B SQL-
ormepaTop H3BHe. [TapaMeTphl HCIIONL3YIOTCS B omnpenesieHusax SQL-QyHKIIME M IIOATOTOBIIEHHEIX OIle-
paTopoB. HekoTopkle KIHMeHTCKHUe OMOIMOTEeKH TaKxKe IMOANepKUBAIOT Iepenavy 3HaUYeHUH OaHHEIX OT-
OenbHO OT camMoi SQL-KOMAaHIBl, ¥ B 3TOM CJIy4uae IIapaMeTpPhl IIO3BOJISIOT CChIATHCSA Ha TaKHe 3Haue-
Hus. CChITKA Ha MapaMeTp 3aMuCHIBAETCS B Cledylolei ¢hopme:

Suyrcio

Hampumep, paccMoTpum cienyollee onpeneyienne QyHKINN dept:

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

3mechb $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHUE IIEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKkcbl 3/71eMeHTOB
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4

Ecnu B BBEIPA2K€HUHN BBI UMeeTe OeJI0 C MaCCUBOM, TO MO2KHO HU3BJI€Yb OHpeHeHéHHbII;I €ero J3JIEMEHT, Ha-
IINCAaB:

BbIpaXeHHEe [ HHIEeKC]

HMJIN HEeCKOJIBKO COCeITHUX 3JIEMEeHTOB («cpe3 MaCCI/IBa»):

BbIpaAXEHHE | HUXHHH HHIEKC:BEPXHHH HHIOEKC]

(3mech kBampaTHBIE CKOOKM [ ] HOJIZKHBI IIPHUCYTCTBOBATh OYKBallbHO.) KaXKOblil mmnexc caM 1o cebe

ABJISAETCSA BBIPA2KEHHNEM, PE3YJIbTAaT KOTOPOI'0 OKPYTIJIAETCA K 6J'IH)K8.IZI.H€MY oeJjoMy.

B OGU.IGM CJIy4ae€ BripaxeHre MACCHUBA OOJI2ZKHO 3aKJIIOYAaThECA B KPYTJIBIE CKOOKH, HO UX MOXKHO OIIYCTHUTH,
KOrga BhEIPpaXKeHHne C UHOEKCOM — 3TO IIPOCTO CCEBIJIKA Ha CTOJ'I6eI.[ UJIY TTO3ULIMOHHBIN ImapaMeTp. KpOMe
TOT'0, MOXKHO COEIUHUTL HECKOJIBKO MHIEKCOB, €CJIM UCXOOHBIM MaCCUB MHOFOMGpHBIfI. HaanMep:

Mod_Tabnuiia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_Maccun_2d[17] [34]
$1[10:42]

(bynxumnga_maccus (a, b)) [42]

B mocnepHel cTpokKe Kpyriable CKOOKYU HeoOxomuMul. [TogpoOHee MacCUBH paccMaTpuUBalOTCs B Pa3me-
je 8.15.

2.4. BbiOop nonna

Ecnu pesynbTaT BHIpaXKeHUSI — 3HAa4YeHWE COCTAaBHOTO THUIla (CTPOKa TalJIWIE), TOTAAa OIpedeseéHHOoe
TIoJie 3TOM CTPOKM MOIKHO M3BJIEYb, HATIMCAB:

BEIPAXCHHE . HM4__I1OJIA

B o0111eM ciiy4ae sopaxemme TAKOTO THUIIA JOJIKHO 3aKJII0YaTbCs B KPYTJjible CKOOKM, HO UX MOZKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabJIUIy MU ITO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuija.cronbell
$1.cTonben
(dyHKUME_KopTex(a,b)) .cTron3

(TakuM 06pa3oM, IOJIHASI CCHIJIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHHIM Ciiy4daill BeIGopa 1mosis.) BaxkHBIN
0COORBIN CciTyuay 3mech — M3BJIEYEHME T0JIS U3 CTOJIOIla COCTAaBHOTO THUIIA:

(cocTaBHOU_cTOnbel]) .r1one
(Mog_Tabnuua.CcoCTaBHOHU_cTonbel) .none

3mechk CKOOKM HYXKHBI, YTOOHI IT0OKa3aTh, YTO cocTaBHON_cTonbern — 3TO UMS CTONOIA, a He TAOIUIILL, U
YTO Mosd_Tabnuua — UMS Ta6HI/IHbI, a He CXEeMHI.

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

(cocraBHOM_cTonbern) . *

9Ta 3anuch JelcTByeT II0-pa3HOMY B 3aBHCHMOCTH OT KOHTEKCTa; HoapobHee 06 3ToM roBoputcs B ITon-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHMe onepaTtopa

CyU_IeCTByIOT OBa BO3MOZXKHEBEIX CMHTAKCHCa ITPUMEHEHUA OIIePaTOPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)

oneparop sopaxerue (YyHapHBIM IPeUKCHBIN OIIepaTop)

roe omeparop COOTBETCTBYET CMHTAKCHUYE€CKHM IIPDABUJIaM, OIIMCAHHBIM B HOﬂpa3HeHe 413, nubo aTo
OJIHO M3 KJIIOYEeBHIX CJIOB AND, OR M NOT, Tu60 IIOJIHOe UMs oIepaTopa B hopMe:
OPERATOR (cxeMma . uMd_oneparopa)

Cy1iecTBOBaHHE KOHKPETHBIX OIIEPAaTOPOB U X TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK M Ka-
Kue OoIllepaTopHl OIpedesieHbl CUCTEMOM U IIOJIb30BaTeneM. BcTpoeHHBIe omlepaTOpPs onucaHlbl B ['1aBe 9.
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4.2.6. Bbi30oBbl hYHKLUN

BEI30B (DYHKITUH 3aIllMCLIBAETCS ITPOCTO KaK MMs QYHKIIUH (BO3MOXKHO, HOIIOJIHEHHOEe UMEHEeM CXEMHbI) U
CIICOK apTyYMEeHTOB B CKOOKax:

umd_¢QyHkyguu ([ BblpaxeHHe [, BblpaxeHHe ... 1])
HaanMep, TaK BBEIYUCIIAETCA KBaJIpaTHI:IfI KOPEHb U3 2:
sqgrt (2)

CrnucoK BCTPOEHHHIX GyHKIUY IIpuBenéeH B ['1aBe 9. [Tonb30oBaTesNb TaKKe MOXKET ONIPefesiuTh U Apyrue
dbyrKIIUN.

BrimostHsist 3anpockl B 6a3e OaHHBIX, TOE OOHU MOJb30BATENIM MOTYT HE JHOBEPSITh APYTUM, B 3aIIUCH BHI-
30BOB (pyHKIMU cOOIIOAaNiTE MEPH TPEAOCTOPOKHOCTH, OonucauHbe B Pazmerne 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHEle UMeHa. [TogpobHee 06 aToMm cM. Pazmen 4.3.

IIpumeuyanue

OyHKIMIO, TPUHUMAIOIIYI0 OOUH apryMEHT COCTAaBHOTO THUIIA, MOXKHO TaKXe BhI3LIBATh, UCIIONb3YS
CHUHTAKCHUC BEIOOpA ITOJIsT, ¥ Ha000POT, BEIOOP ITOMIST MOXKHO 3amucaTh B GYHKIIMOHAJIFHOM CcTUiIe. To
€CTh 3alUCH col (table) U table.col paBHOCUJIBHLI M B3aUMO3aMeHsIeMEI. DTO II0BeJeHHe He Oro-
BOpeHO cTaHpgapTtoM SQL, HO peanu3oBaHo B Postgres Pro, Tak Kak 3TO MO3BOJIAET UCIIOJIb30BaTh
byHKIMY O71sT SMYISIIUN «BEYUCIISIEMEIX ITonel». [logpo6Hee 3T0 onucaHo B [Tomgpasmene 8.16.5.

4.2.7. ArperaTHblie Bbipa>XeHus

Ae2pezamHoe 8bipadsiceHue TIPeaCcTaBasieT co00l IpUMeHeHNe arperaTHON QyHKIMN K CTPOKaM, BEIOpaH-
HBIM 3aIlpOCOM. ArperaTHas QPyHKIIMS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUNW K OQHOMY BBIXOJHOMY, Ha-
IpuMep, CyMMa HJIH CpefHee. ArperaTHoe BhIpakeHue MOXKET 3allHUCHBAThCS CIeOyIomuM 00pa3oM:

arperarHad_¢QyHkyug (BelpaxeHue [ , ... ] | npemnoxenume_order_by ] ) [ FILTER

( WHERE ycnoBue_¢unbTpa ) |

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

( WHERE ycnoBue_¢unbTpa ) |

arperarHad_¢yuakygug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycnoBue_o¢unbrpa ) |

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

arperarHad_¢yukyug ( [ BepaxeHwme [ , ... ] ] ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢uaprtpa ) |

30ech arperaruas_¢yuxyus — UMSI paHee ONpeneéHHON arperaTHON PyHKITMY (BO3MOXKHO, AOMOTHEH-
HO€e MMEHEM CXGMI:I), BRIPDAXEHHE — noboe BBEIPpA2K€HHUE 3HA4YEeHHUsA, He CogepzxKalllee B cebe arperaTHoro
BEIPpazKE€HUA UIJIN BEI30Ba OKOHHOHU (bYHKIJ;I/II/I. Heo0Os3aTennHbIe IIPEeOJIOXKEeHUs npennoxeHue_order_by A
ycnoBHe_@QuIIb Tpa OIIUCHIBAIOTCS HUXKE.

B nmepBoit popMe arperaTHOroO BEIpaXKeHUs arperaTtHast QyHKINS BbI3BIBAETCS OJISI KaXKO0M CTPOoKU. BTo-
pas ¢dopma sKBUBaJIEHTHA IIE€PBOM, TaK KakK yKa3daHue ALL IIOApa3yMeBaeTcCs 110 YMOI4aHuio. B TpeTheit
(opme arperaTHasi GyHKIUS BEI3BIBAETCS IJIS BCEX PA3JIMYHBIX 3HAYEHUH BhIpazkeHus (um Habopa pas-
TTUYHBIX 3HAaUEeHUH, [JI1 HECKOJILKUX BhIPAXKEHUM), BEIIeJIEHHBIX BO BXOOHBIX TaHHLIX. B 4eTBEpPTOM dop-
Me arperaTHas QyHKIIUS BBI3BIBAETCS OJIS KaXKA0M CTPOKM, TaK KaK HUKAaKOT0 KOHKPETHOI 0 3HaYeHUs He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJig GYHKUMU count (*) ). B mocnegue popMe UCTIOIB3YIOTCS
copmupyroujue arperaTHele ¢GyHKIIUY, KOTOPLIe OYOYT OMMCAHbI HUXKE.

BonbIIMHCTBO arperaTHeIX GYHKIIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJisd KOTOPHIX BEIpa-
KEHHUS BLIOAIOT OOHO MM HEeCKOoJbKO 3HaueHud NULL, oTOpackBaloTCsI. ITO MOXKHO CUHTAThL UCTHHHEIM
IJISI BCEX BCTPOEHHEBIX OIIEPaTOPOB, €CIIH SIBHO HE TOBOPHUTCS 00 06paTHOM.
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Hampumep, count (*) momcuuTaeT o0Inee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HIOACYUTAET UUCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3HaveHuit ctonbua f£1.

OOEBIYHO CTPOKHK OAHHEBEIX IMT€epeIarTCqa aneTaTHOfI (by'HKI_II/II/I B HeOHpeHeT[éHHOM IIOpAOKe 1 BO MHOTHUX
ClIy4asX 3TO He UMe€eT 3Ha4YeHUusd, HallpuMep (bYHKLII/IH min BbIJIaéT OOVH M TOT 2kK€ PEe3YyJIbTaT HE3aBUCHU-
MO OT IIOpAOKa ITOCTYIIAIOIIIUX NaHHBIX. OHH&KO HEKOTODPEBIE arperaTHeIe (I)YHKI_II/II/I (TaKI/Ie KakK array_agg
u string_agg) BEIOAIOT PE3YJIbTAThI, 3aBUCAIINE OT IIOPAOKA HaHHBIX. HJ’[H TaKHX arperaTHbiX (I)YHKLII/II:I
MOZKHO J106aBI/ITI> npeninoxenue_order by W 3adaTh Hy}KHI:IfI TIIOPAOOK. 9TO npeninoxenue_order by IMe-
€T TOT K€ CHHTAKCUC, 4TO U IIPEeOJIOKEeHUe ORDER BY Ha YPOBHE 3allpoca, Kak onucasHo B Pa3gene 7.5, 3a
HCKIIIOYEeHHEM TOI'O, YTO €I0 BhIPazKeHHWs OOJIZKHEI 6bITb IIPOCTO BBIPaXKE€HUAMHU, a HE UME€HaMU Pe3yJIib-
TUPYIOIIUX CTOJIOOB MK YuciiaMu. Hampumep:

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

3aMeThTe, YTO IIPHU MCIIOIb30BaHUM arperaTHHX QYHKITUM C HECKOIBKUMHU apTyMeHTaMu, IIpeqIoXKeHne
ORDER BY MAET IIOCJIE BCEX apTyMeHTOB. Hampumep, Hago nucaTh Tak:

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

IMocnepuuii BapuaHT CHHTAKCUYECKHY OOITYCTHUM, HO OH ITPECTAaBIIsIET COO0M BHI30B arperaTHou (yHKITNHN
OOHOI'0 apryMeHTa C IByMd KJIII0YaMH ORDER BY (HpI/I 3TOM BTOpOfI He MMeeT CMEBICJIA, TaK KaK 3TO KOH-
CTaHTa).

Ecnu npeninoxeHue _order by OOIIOJIIHEHO YKa3aHHeM DISTINCT, TOrga BCe BEIpaXKeHHudA ORDER BY OOJIXK-
HBI COOTBETCTBOBATh OOBIYHBIM AprymeHTaM arperaTHofI (by'HKL[I/II/I; TO €CTh BEI HE MOXKeTe COPTUPOBATH
CTPOKH I10 BEIPpaXKE€HHI0, He BKJ‘IIOHéHHOMy B CIIMCOK DISTINCT.

IIpumMeuyaHnue

B0O3MOKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoi GyHKIUH — 3TO paclIupeHue
Postgres Pro.

IMpu moGaBeHWU ORDER BY B OOBIYHEIM CITMCOK apTyYMEHTOB arperaTHoOW (YHKIIUH, OITMCAHHOM [0 3TO-
TO, BEITIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [IJIsT YHUBEPCAJIbHBIX M CTaTUCTUYECKUX arperaTHhIX GYHK-
LIUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHUH, copmu-
pyrouwiue azpez2amHble d)yHKuuu, O KOTOPHBIX npennoxeHHe_order SIBISIETCSA 0b6s13ameibHbIM, OOBLIYHO
TIOTOMY, UTO BEIYHCJIEHNE 3TOU QYHKIIMYU UMEET CMBICII TOJIBKO IIPU ONIPeNeIEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIMU SBJISIOTCSA BBIUMCIIEHUS PaHTa U
OpoueHTUNd. [ cOpTUpyomel arperaTHol QYHKINU npenntoxerre_order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUYN IIPpUMED, TPUBEOEHHLIN BhIlle. BrIpaXkeHus B npen—
noxenuy_order_ by BHYUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIINH, COPTUPYIOTCS B COOTBETCTBUM C TPeOOBaHUEM npennoxenus_order._by U MOCTyIIa-
10T B arperaTHyio QyHKIIMYU KakK BXoOsiue apryMeHTHl. (Ecinu Xe npennoxernne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepeHaéTcs KaK apryMeHT(bl) arperaTHoi ¢GyHKIIUU.) BripaXkeHusI-apryMeHTHI,
IpenIIecTBYIONIe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BBEIpaKeHWsl, YKa3aHHbIE B npennoxenur_order by — dzpea2upyemviMu adpsymeHmamu. B oTnuyue ot
apryMeHTOB OOBIYHOM arperaTHoOM (GYHKUMNY, HETIOCPEeACTBEHHEIE apTyMEHTHI BEIYMCIISIIOTCS OJHOKPATHO
IJIg KaXKOOTo BbI30Ba (PYHKITMM, a He IS KaX[J0M CTPOKU. ITO 3HAYUT, YTO OHU MOTYT COEepzKaTh Iie-
peMeHHBIe, TOJIbKO €CIU 3TU IIepeMeHHbIe CTPYIIIUPOBAHEI B GROUP BY; 3TO CYTh TO XK€ OTpPaHUYEHUE,
4TO melicTBOBao O6bl, 6yOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpen-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HalpUMepP, OJId YKa3aHUs 3HaUYeHUS IIPOLIEHTUIsI, KOTO-
poe UMEeEeT CMHEICJI, TOJIBKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsl BCero pacyéTa arperatHoi ¢pyukuum. Criu-
COK HETIOCPEeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allUIIuTe IIPOCTO (), HO HE (*).
(Ha camom pgene Postgres Pro mpumet o6e 3amucH, HO TOJIBKO IepBasi COOTBETCTBYET cTaHmapTy SQL.)

35



Cunrtakcuc SQL

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

oHa mony4daeT 50-¥ MPOIEHTHIb, UK 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 CMEICIIA.

Ecnu mo6aBiieHO mpeaioXkeHue FILTER, arperaTHON (pyHKITMY ITOIai0TCS TONBKO T€ BXOIOHBLIE CTPOKH, IS
KOTOPHIX ycrosue_¢unsTpa BEIYUCISETCS KaK UCTUHHOE; IPYTrue CTPOKU oTOpackBaloTcsa. Hampumep:

SELECT

count (*) AS unfiltered,

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

(1 row)

INpenomnpenenénHble arperaTHble GyHKIMYM ontrcaHbl B Pa3gerne 9.21. [Tonb30BaTesNb TaKKe MOXKET OIIpe-
IEeNIUTh OPyTue arperaTHbele QyHKIINHU.

ArperaTHoe BrRIpaXkeHUe MOXKeT (GUIypHPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHAbLl SELECT. Bo Bcex OCTanbHEIX NIPEAJIOKEHUAX, HallpuMep WHERE, OHU 3allpelleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIYMNCISIIOTCS OO0 TOr0, Kak GOPMUDYIOTCS pPe3yJIbTaThl arperaTHeIX
dbyrKIIMN.

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B rmoas3amnpoce (cM. [Togpa3men 4.2.11 u Pasgen 9.23), oHO
OOBIYHO BHIUUCJIETCS [JII BCEX CTPOK Imoazanpoca. Ho ecnu B apryMeHTax (UNU B ycnosun_filter) ar-
peraTHoOM PYHKIIUYM eCTh TOJILKO ITIepeMEHHEBIe BHEIITHETO YPOBHS, arperaTHas GyHKIIUSI OTHOCUTCS K O/I1-
KaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIISETCS OJI BCEX CTPOK COOTBETCTBYIOIIEr0 3ampoca. Takoe arpe-
raTHOE BEIpaXKeHUE B LIeJIOM SBISIETCS BHEIUIHEM CCBHIJIKOU AJIS CBOEro Ioa3anpoca U Ha KaKAOM BEIYUC-
JIEHUU CYUUTAETCA KOHCTAHTOU. [Ipy 3TOM HONMyCTHMOE IMOJI0XKEHUE arperaTHOM (GyHKIUU OrpaHUYMUBa-
€TCs CIIMCKOM pe3yIbTaTOB U NPEIJI0KeHNeM HAVING Ha TOM YPOBHE 3alIpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bui308 0k0oHHOU (pyHKUUU TIpEeACcTaBaseT co00M MpuMeHeHre QyHKITNY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGoOpy CTPOK, BEIOPAaHHOMY 3aIllpoCcoM. B oTIn4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX QYHKIINH,
IPU 3TOM He IPOUCXOAUT I'PYINIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHEeNb-
HOU B pe3yJbTaTe 3anpoca. OgHakKo OKOHHasA (PyHKIMS UMeeT OOCTYI KO BCEM CTPOKAaM, BOLIEOIINM B
TPYIIITy TEeKYyIlel CTPOKM COTJIaCHO YKa3aHHWIO I'PYIIIHUPOBKHU (CIIUCKY PARTITION BY) B BHI30BE OKOHHOM
dyHK1MYM. BEI30B OKOHHOM (QYHKIIMYU MOXKET UMETD ClieAyIoline (hOpMbI:

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER wuM4g OKHa

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER ( onpenpesieHHe_OKHAa )

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npennoxenwe_ ¢uibrpa ) | OVER mmMg _okHa

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uibTpa ) |1 OVER ( omnpemeneHHe OKHa )

3mech onpenenenue_oxHa 3alIMCHIBAETCSI B BUE

[ mmMg_cymecTByomero_okHa |

[ PARTITION BY Brpaxexnue [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
, --.11
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[ ompemenenue_paMkKH ]
Heob6s13aTensHoOE onpeneneHue_paMkx MOXKET UMEThb BHU]:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmauvamo_pamku AND KoHeI] paMkKH [ HCKIOUEHHE PaMKH ]

3mech ravamno_pamxu M KOoHel_paMxy 3aHAI0OTCS OOHUM U3 CIEeOYIOIIUX CIIOCOOO0B:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEHHE paMkKH MOXKET OBLITH CIIeAYyIOLINM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I3TO moboe BEIPpAKE€HUE 3HAYEHUA, HEe COoOepxKalllee BEI30BOB OKOHHEBIX (I)YHKI_II/II;I

MMa_oxHa — CChUIKA Ha MMEHOBaHHOE OKHO, OlpefesIEHHOe NPeIIoKeHueM WINDOW B JaHHOM 3alpoce.
Takxke BO3MOIXKHO HalucaTh B CKOOKax IIOJIHOEe onpeneneHHe_okHa, UCIIONB3ys TOT K€ CUHTAKCHC OIIpe-
IeJleHus UMEHOBAaHHOTO OKHA B MPeJIoKeHnN WINDOW; ImoapoOHee 3To omucaHo B cupaBke mo SELECT.
CTOUT OTMETUTH, YTO 3AIIUCh OVER umda_oxHa He IIOJHOCTBHIO PaBHO3HAa4YHa OVER (umd_oxHa ...); HO-
ClegHMH BapUaHT Nogpa3yMeBaeT KONMMPOBaHUe U U3MEeHEeHUe OINpefesieHrsI OKHa U He OyIOeT OOmyCTHU-
MEIM, €CJIY OIIpefesIeHre 9TOTO OKHA BKJII0YaeT OnpeneieHue paMKU.

Ykazauue PARTITION BY T'PyNIHUPYET CTPOKHM 3ampoca B pa3desbl, KOTOPHE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIMelH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO IIPemIoKeHnI0 GROUP
BY Ha YpPOBHE 3aIlpoca, 3a HMCKJI0YEeHHEeM TOTO, YTO ero apr'yMeHTHI BCerjla IMPOCTO BHIPAXKEHUS, a He
MMeHa BEIXOHBIX CTOMOIIOB MIH YKciia. be3 PARTITION BY BCE CTPOKH, BEIJaBaeMbIE 3alTPOCOM, paccMar-
PUBAIOTCSA KaK OOWH pa3fen. YKa3aHue ORDER BY OIpeHeNsieT MOPSIIOK, B KOTOPOM OKOHHAas (QyHKIHAS
o6pabaTriBaeT CTpoKu pasmena. OHO Tak ke MOOOOHO ITPEedJIOKEHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK ke He IPUHUMAaeT MMeHa BBEIXOIHBIX CTOJIOIIOB MM YHCjia. be3 ORDER BY CTPOKU 0OpabaThIBAIOTCS
B HEOTIPEIeIEHHOM TIOPSIKE.

onpenenenue_pamxu 3aaéT HAOOP CTPOK, 00pa3yIoIIUX PAMKY OKHA, KOTOpas IpeacTaBisgeT co00 mof-
MHOKECTBO CTPOK TEKYIIEero pa3feia U UCIIOIb3YeTCs [AJId OKOHHBIX (QYHKIIUM, paboTaloIuX ¢ paMKOH,
a He CO BCeM pa3zzeyoM. [IogMHOXKEeCTBO CTPOK B paMKe MOXKEeT MEHSAThCS B 3aBUCUMOCTH OT TOTO, KaKas
CTPOKa SIBNAETCS TeKylleid. PaMKy MOXKHO 3amaTh B pesKUMaxX RANGE, ROWS UJIX GROUPS; B KaXK[OOM ClIydae
OHA HAaYHUHAETCH C IIOJIOKEHUA Havano_paMxH U 3aKaHYUBAETCA IIOJIOZKEHUEM KOHEeI_paMKH. Ecnu xome-
1_pamxu He 3a0a€TCs IBHO, IOApPa3yMeBaeTCss CURRENT ROW (TeKyIas CTPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCIIH xowmel_pamxy OMIPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IMOCJIeTHEH CTPOKOMH
pasmena.

B pexumMe RANGE UJIM GROUPS mauvano_pamkH, 3aJaHHOE KaK CURRENT ROW, ommpepesdeT B Ka4eCTBe Hada-
Jla IEPBYI0 pOOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIpU COPTUPOBKE COTJIACHO YKa3aHHOMY OJig OKHa
IpenioKeHNIo ORDER BY CUMTAETCS PAaBHOU TeKylllel), Toraa Kak xoxer_pamku, 3aJaHHBIN KaK CURRENT
ROW, ompepnesisieT KOHIIOM PaMKH IIOCJTIEOHIOI0 POOCTBEHHYIO CTPOKY. B pexume ROWS BapHaHT CURRENT
ROW ITPOCTO 0603HaYaeT TEKYIIYIO0 CTPOKY.

B BapuaHTax omnpefesieHUs PaMKM cmemenxe PRECEDING M cmemenue FOLLOWING B Ka4€CTBE cMemeHHd
OOJIZKHO 3aaBaThbCsd BRIPAXKEHHE, He CoOepzKalllee Kakue-J11ubo IIepeMeHHEBIE€ U BBI3OBHI arperaTHBIX UJIN
OKOHHBIX (pyHKIMH. YTO mMeHHO OyOeT Oo3HadaTh cremenHe, ONIPEHENIsieTCS B 3aBUCUMOCTH OT PeXXHMa
paMKu:
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* B pexume ROWS cvemernue OOIXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpullaTeNIbHBEIM IIEIEIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesiieT COBUT, C KOTOPHIM Hadajio PaMKHU IIO3ULIMOHUPYETCS IIepel TEKYIei
CTPOKOM, a KOHel] — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS cmemernne TaKXe OOJIXKHO 3agaBaThCsa OTIUYHBEIM OT NULL HeoTpUllaTENbHEIM 11€-
JIBIM YHCIIOM, ¥ 3TO YUCJIO OIpPenensaeT COBUT (10 KOTUYEeCTBY I'PYIIIT POOCTBEHHKIX CTPOK), C KOTO-
PBIM Ha4ajlo paMKM ITO3UIIMOHUPYETCS Iepe IPYIIol CTPOK, POACTBEHHBIX TEKYIIEH, a KOHEI] —
II0CJIe 9TOM IPyIIbl. ['Pynny pOOCTBEHHEIX CTPOK 00Pa3yi0T CTPOKH, KOTOPhIE CYUTAIOTCSI PaBHLIMU
COTJIaCHO ORDER BY. ([IJ1 MCIIONMb30BaHUS pexKuMa GROUPS oIlpefeieHre OKHa JOIXKHO coepKaTh
npennoxeHue ORDER BY.)

* B pexuMe RANGE OJISI UCIIOTb30BaHUS 3TUX YKa3aHUM IpenioxXeHne ORDER BY IOIXKHO COepzKaTh
POBHO oOuH cTobell. B aToM ciiyuyae cremenme 3amaéT MaKCUMAJIPHYIO PA3HUITy MeXKOy 3HAUYEHU-
eM 3TOT0 CTOJIOIa B TEKYIel CTPOKe U 3HaYeHHEM ero XKe B IPedIeCTBYIOMINX X II0CIIenyIo-
IIMX CTPOKaxX paMKU. THUII JaHHBIX BEIPAXKEHUS cremerye 3aBUCUT OT TUIIA HAaHHBIX YIIOPSAOOYUBaIO-
mrero croJsobna. g YHMCIOBBIX CTOJIOIOB 9TO OOBIYHO TOT K€ YHCJIOBOM THII, a OJIS CTOJIOIIOB C TH-
TOM faTa/BpeMsi — TUI interval. Hampumep, ecinu yrnopsgo4YuBaOIUi cTON0El] UMEeT TUIL date
NN timestamp, BO3MO2KHA TaKas 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUue cremerue IIPU 9TOM MOXKET TakK xKe ObITh OTIuYHBEIM OT NULL 1 HeoTpuIia-
TENbHBIM, XOTSI YTO CYUTATh «HEOTPUIIATEIbHEIM», OYIEeT 3aBUCHUT OT THUIIA JaHHBIX.

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

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUusA 0 PRECEDING X 0 FOLLOWING paBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeJINBO U OJId PpeXXHMa RANGE, B ClIy4dae IMoaXoOsaIero OJjid TUIla JaHHBIX
OoIIpenesyieHrs 3HaYeHUA <«HYJIA».

HomonHeHne ucxnouerue_pamxu II03BONISET UCKIIIOUUTD U3 PAMKU CTPOKH, KOTOPEIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, mazke eCJIM OHU MOJIZKHBI OBITh BKIIOUEHEI COTJIACHO YKa3aHUIM, ONPEIeIISIONINM Hadyaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJII0YaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKHu TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjiacHoO IIOPAIOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaeT
U3 paMKM BCe POACTBEHHBIE CTPOKHU [JIST TEKYIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJ4YaHUI0O — He MCKJII0oYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

[To ymon4yaHUIO paMKa OIpenenseTcsa Kak RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIIMpeH-
HOMY OIIpefeJIeHNI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHHMeM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKIIIOYaTh BCe CTPOKU OT Hadaja pasfesa [0 IMOoCIegHeN CTPOKH, POf-
CTBEHHOU TeKyllel (O ORDER BY). Be3 ORDER BY 3TO O3Ha4aeT, YTO B PaMKy BKJIIOUAIOTCS BCE CTPOKHU
pa3gera, Tak KakK BCe OHK CUUTAIOTCS POACTBEHHBIMU TEKYIIEH.

HerCcTBYyIOT TakXKe Cledyllre OrpaHNuYEeHMHSA: B KadeCTBE Hauana_pavkd HEJIb3s 3adaTbh UNBOUNDED
FOLLOWING, B Ka4eCTB€e xoHna_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMkH HE MOXKET
UOTHU B TOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU navano_pamxu AND xonmen_pamxu Iepeld HauasomM_pamxiu. B
YaCTHOCTH, CHHTAKCHUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gomyckaetcsa. Ho
IIpXU 3TOM, HaAIpUMeD, OIpenesieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHMO, XOTS
OHO ¥ He BHIOEpEeT HHKAaKhe CTPOKH.

Ecnu moGaBrneHo mpenioxkeHue FILTER, OKOHHOM (DYHKIIUH ITOHAIOTCS TOJIPKO T€ BXOOHEIE CTPOKH, OIS
KOTOPHIX ycroBue_¢unb Tpa BEIYUCIIAETCS KaK UCTUHHOE; OPYTHe CTPOKH oTOpackiBaioTcs. [Ipemnoxkenne
FILTER OONYCKAEeTCS TOJILKO MJISI arperupyroiinX OKOHHBIX QYHKIIUH.

BcTtpoennble OKOHHBIE QYHKIMH ONHMCaHBI B Tabnuile 9.67, HO MOIb30BaTENb MOXKET PACIIMPUThH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B KaYeCTBe OKOHHBIX (QYHKIINH MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UIIH II0JTh30BaTEJIbCKHE YHUBEPCAILHEIE, @ TAKXKe CTaTUCTUYECKHe arperaTHHEe
dyukuuu. (CopTupyroiue 1 TUII0TE3UPYIOIIMe arperaTible GyHKIIMYM B HACTOSIIeEe BPEMS MCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEJIb35.)
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3anuck co 3BE3MOYKOM (*) IPUMEHSAETCS IIPU BEI30BE He UMEIOIIUX IIapaMeTPOB arperaTHhIX GYHKIIUN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OLIYHO HE
IIpPpUMEeHAEeTCAd OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (I)YHKI_[I/Iﬁ Takue (IJYHKLII/II/I He OOIIYCKAIOT HUCIIOJIb30BAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEBIX d)YHKHPIfI pa3pellleHEtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOZKeHHUH ORDER BY.

[omomHuTEeTbHO 00 OKOHHBIX PYHKITMSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmerne 9.22 u [Toapasnene 7.2.5.

4.2.9. NpuBeneHus TUNOB

ITpuBemeHMe THUIIA OIpemenseT IpeoOpa3oBaHUe MaHHBIX M3 OOHOTO THIIa B Apyroiu. Postgres Pro Boc-
IPpUHUMAaET OBE€ PaBHOCUJIbHBIE 3aIllMCU IPUBEOEHUS TUIIOB:

CAST ( BelpaxeHHe AS THO )
BRIPAXEHHE: : THII

3anuce ¢ CAST COOTBeTCTByeT cTaHpapTy SQL, Torma Kak BapuaHT C :: — HCTOpPUYECKOe Haclenue
Postgres Pro.

Korpa nmpuBeneHMio nogBepraeTcs 3HaYeHNe BHIPaXKeHUs M3BECTHOI'O THUIIa, TPOUCXOOUT ITpeobpa3oBa-
HHUe THUIIa BO BpeMs BHIIOJIHEHUS. JTO IpHUBeNeHre OyIeT YCIEeIIHbIM, TOJILKO €CJIU OIIPefesIEH ITOAX0Is-
Ui omepartop mpeodpa3oBanus TUHOB. O0OpaTuTe BHUMaHWE Ha HEOOBINIOE OTIUYHNE OT IIPUBEOEHUS
KOHCTaHT, onucaHHoro B [Tonpasnerne 4.1.2.7. [IpuBegeHue CTPOKU B YUCTOM BUJE IIPeACTaBIsIeT co00it
HavaJlbHOEe IpHCBauBaHUEe CTPOKOBOM KOHCTAHTHL U OHO Oy[eT YCIIEIIHHIM IJist TI000T0 THUIla (KOHEYHO,
€CJIU CTPOKa COOEPIKUT 3HaUYeHUe, IpueMiaeMoe OJid JaHHOTO THUIla JaHHBIX).

fIBHOe IIpUBeieHNe TUIIA MOXKHO OIIYCTUTD, €CJIM BO3MOXKHO OTHO3HAYHO OIIPEeIeIUTh, KAKOH THUI MOJIXKHO
MMEeTh BhHIpakKeHue (HalmpuMep, KOTma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIL); B TAKUX CIIydasix CUCTeMa
aBTOMaTHYeCKHU ImpeobpasyeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeo0pa30BaHKie BHIIIOTHIETCS TOIBKO OIS
IIpUBeeHnH C IOMETKOH «IOIyCKaeTCs HessiBHOe MpUMeHeHHe» B CUCTEMHEIX KaTalorax. Bce ocTanbHEIE
IpUBeNeHus JONIKHEI 3alKUChIBATLCSA SIBHO. ITO OrpaHUUYEHNE IT03BOJIseT 130eXkKaTh CIOPIPU30B C HEsIB-
HEIM IpeoOpa30BaHUEM.

Takxke MOXKHO 3arucaThb IIpUuBEeOEeHNEe TUIla KdaK BEISOB q)y'HKI.H/II/I:
uMg_rtHna ( BEpaXxeHHE )

OpHako 9T0 O6ymeT paboTaTh TONLKO OJIS THIIOB, UMEHA KOTOPHIX SBIAIOTCSA TaKiKe OOIIyCTUMBIMU HUMe-
Hamu ¢QyHKIUE. Hanmpumep, double precision TakK MCIOTB30BaTh HENTB3S, a float8 (aJbTEPHATUBHOE
Ha3BaHUE TOTO JKe TUIMa) — MOXKHO. KpoMe TOro, mMeHa TUMOB interval, time U timestamp U3-3a CUH-
TAKCUYECKOT0 KOH(IUKTA MOXKHO MCIOIb30BaTh B TAKOM 3aMMCHU TOJBKO B KaBhIYKaX. Takum obpa3om,
3anuch TPUBEOEHUS TUMA B BUAE BHI30Ba (QYHKIIUY TPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OymeT eé He TPUMEHSTh.

IIpumMeuyanue

IIpuBemeHue TUIIA, IPEOCTAaBIeHHOE B BUIE BbI30Ba QYHKIIMH, Ha CAMOM [ejie COOTBETCTBYET BHYT-
peHHeMy MexaHu3My. [laxke IIPY UCIIOIb30BaHMM ABYX CTaHOAPTHHIX TUIIOB 3allCU BHYTPH IIPOUC-
XOIOWT BBI30OB 3aperuCTPUPOBAHHON (GYHKIIMYM, BEIIONHSIIONIEH ITpeodpa3oBanue. I1o cormameHunio
“UMeHeM TaKo¥ GyHKIuU ImpeoOpa30BaHUs SIBISETCS UMs BRIXOOHOI'O THUIIA, M TAKUM 00pa3oM 3a-
IMHACh «B BUOE BhI30Ba (DYHKIIMU>» €CTh HE UTO MHOE, KaK IIPSIMOM BHI30B HHXKenexKaleh QyHKIINU
npeoOpa3oBanud. [Ipu co3maHUM MEePEHOCUMOrO MPUIOXKEHUS Ha 39TO NOBeNeHUe, KOHEUYHO, He
clenyeT pacCcuuThIBaTh. [TogpobHee 310 onucaHo B cripaBke CREATE CAST.

4.2.10. NMNpuMeHeHUe npaBuJZl COPTUPOBKHU

IMpemnoxenne COLLATE IlepeompenenseT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mociie
BBIPAXKEHUS:
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BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

'€ nNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJla, BO3MOZXKHO IOIOJIHEHHEIN UMEHEM CXEMHI. Hpen-
JIoZKeHHe COLLATE CBsA3BIBA€T BhIPazxKe€HHEe CHUJIbHEe, YeM OIIepaTOpPhl, TaK YTO IIPHU H606XOJII/IMOCTI/I CJie-
OyeT UCIIOJIb30BATh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIPpEOEeJZIEHO ABHO, CHCTeéMa 6o BBIGI/IpaeT ero mo cronbiamM, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeK/II0YaeTCsa Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxeHne COLLATE HMeET IBa PACIPOCTPAHEHHBIX IIPUMEHEHHUs: IepeonpeneneHne MopsaKa cop-
THUPOBKH B MTPEJIOKEHUN ORDER BY, HAallpuMep:

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

U I1epeoIrpenesienrne InpaBujl COPTUPOBKHU IIPHU BEISOBE Q)YHKHI/II‘;I HJIN OIIEpaTOPOB, BO3BPAIAOIITNUX A3bI-
KO3aBHCHUMEBIE PE3YJIBTATEI, HAIIPDUMED:

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

3aMeThTe, YTO B OCJIEIHEM ClIydae mpeajoxkeHne COLLATE qo0aBIeHO K apryMeHTYy OIlepaTopa, Ha Je-
CTBUE KOTOPOTO MBI XOTUM IOBNUATE. [Ipu 3TOM He UMeeT 3HaUeHUs, K KaKOMy UMeHHO apryMeHTy oOlle-
paropa unu GyHKIuu nobdaBisgeTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIMM, BEIOUPAETCS IIPU PAaCCMOTPEHUU BCEX apT'yMEHTOB, a SBHOE IIPeJiokeHue COLLATE Iie-
peonpenenseT IpaBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OpHako mobaBiieHUe pa3HbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaMm OyneT ommOkoii. [TogpobHee 06 atom cM. Paspen 23.2.)
Takum 00pa3oM, 9Ta KOMaHa BEIZACT TOT XK€ pe3ynbTar:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho aTo GymeT omubKoi:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eCh IIPaBUJIO COPTUPOBKHU HEJIb34d IIPMMEHUTE K Pe3yJIbTaTy OIIepaTopa >, KOTOpI:IfI uMeeT HeCpaBHHU-
BaeMbIl TUI JaHHBIX boolean.

4.2.11. CKanspHblie noas3anpochl

CKanspHBIM IOA3aIpoC — 3TO OOBIYHBIN 3alpPoC SELECT B CKOOKaX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u omuH cronbell. (Hamucanme 3ampocoB ocsemaeTcsi B ['mase 7.) Ilocne BBEIIOHEHUS 3alrpoca
SELECT eTr0 eOUHCTBEHHEIU pe3yabTaT UCIIOIb3YEeTC B OKPyzKawllleM ero BhpaXXeHuu. B KkauecTBe CKa-
JISPHOTO TI0f3aInpoca Helb3s MCIIOJIb30BaTh 3allPOChl, BO3Bpalaiome 60m1ee 0OHONM CTPOKU UIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOTHEHUS IOA3allPOC He BEPHET CTPOK, CKaJISIPHHBIM Pe3yIbTaT CUUTAETCSA
paBubiM NULL.) B nmog3amnpoce MOKHO CChIJIaThCS Ha IEPEMEHHBIE M3 OKPY2KAaIOIIero 3aIpoca; B IIPOIlec-
Cce OOHOTO BHIYHCJIEHUS IOA3anpoca OHU OyAyT CYUTAThCSI KOHCTAaHTaMU. [[pyTrue BhIpaXKeHUs C Moa3a-
npocaMu omnucaHH B Pasperne 9.23.

Hampuwmep, cnenyromyii 3arrpoc HaXOOUT YMCJI0 JKUTEJIed B CaMOM HaCeJIEHHOM ropofie B KaXKA0M IIITaTe:
SELECT name, (SELECT max (pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbI MAacCUBOB

KoHCcTpyKTOp MaccuBa — 3TO BEIpaxkeHue, KOTOPOoe CO3[aéT MaCCUB, oIpenesas 3HaUueHUs ero 3JIeMeH-
TOB. KOHCTPYKTOP IIPOCTOTr0 MacCHBa COCTOUT M3 KJIFOUEBOI'O CJI0Ba ARRAY, OTKPHIBAIOIIEW KBagpaTHOU
CKOOKH [, CIIMCKA BHIpaXKeHUH (pa3lenEéHHBIX 3allsIThIMI), 3a0al0IUX 3HaYeHNUsI 9JIeMEeHTOB MaCCHBa, U
3aKphIBaloIIel KBagpaTHoM cKoOKH ]. Hampumep:

SELECT ARRAY[1,2,3+4];
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(1 row)

ITo yMOT4YaHMIO TUIIOM 3JIEMEHTOB MaCCHUBa CYUTAETCS OOIIMU TUTI [IJIsI BCEX BhIPaXKEeHUH, OTIpene e HHBIM
110 IIpaBuUJiaM, OEUCTBYIOUIUM U OJIS KOHCTPYKUMM UNION M CASE (cM. Paspgen 10.5). Bel MmoxeTte nepe-
OIIpefesIuTh ero SIBHO, IPUBeNs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCUJIFHO TOMY, YTO IIPUBECTU K HYKHOMY TUITY KaXKIOOe BhIpaxKeHHe I10 OTHeJIbHOCTHU. [Toapo6-
Hee IpUBEIEHUE TUIIOB onucaHo B [Tompasgene 4.2.9.

MHOFOMepHBIe MaCCHUBEI MOZKHO 06pa3OBbIBaTB, BKJIaabIBasi KOHCTPYKTOPHEL MaCCHUBOB. HpI/I 9TOM BO BHYT-
PEHHUX KOHCTPYKTOpPaX CJIIOBO ARRAY MO2KHO OIIYCKaTh. HaanMep, pe3yibTaT pa6OTBI 9TUX KOHCTPYK-
TOPOB OOWMHAKOB:

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

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

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

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

MHoOTrOMepHbBIE MAaCCUBHI MOJIKHEL OBITh IPSAMOYTOIBHBEIMHU, U TTI03TOMY BHYTPEHHUE KOHCTPYKTOPHI OHO-
TO YPOBHS [OJI?KHBI CO3[IaBaTh BIIOKEHHBIE MaCCUBHLI OTMHAKOBOM pa3MepHOCTHU. JI1000e IpuBeIeHNe TH-
Ila, IPUMEHEHHOE K BHEIIHEeMY KOHCTPYKTOPY ARRAY, aBTOMaTHU4YeCKM PaclpOCTpaHsIeTCs Ha BCe BHYT-
peHHue.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOPaMu ARRAY,
HO 1 OPYyIruUMHU CHOCO6aMI/I, IIO3BOJIAOIINUMUA ITOJTIYYUTh MACCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr (fl1 int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2],1[3,41]1, ARRAY[[5,6]1,[7,811]);
SELECT ARRAY[f1l, f2, '{{9,10},{11,12}}'::int[]] FROM arr;

array

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

Bbr MokeTe co3maThk M IIYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKeET OBITh He THUIHN3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MAacCHUB K HyKHOMY TuIly. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>kxe BO3MOXKHO CO3[laThb MaCCHUB U3 Pe3y/IbTaTOB II0A3arnpoca. B 3ToM cilydyae KOHCTPYKTOP MaccuBa
3aNKCHIBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKAaX CJIeyeT IoA3aIpoc.
Hanpuwmep:

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
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{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}
(1 row)

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

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

Taxoii ToI3aIpoc MOIXKEeH BO3BpaIaTh OOUH CcTonber. Eciiu 3TOT cTo0el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHNY OOHOMEPHEIM MacCHUB OyIeT BK/IIOYATh 3JI€MEHTH [IJIg KaXKI0H CTPOKU-Pe3yIb-
TaTa IIo[3amnpoca U TUIIOM 3JieMeHTa OymeT THII CTon0OIla pe3ynbTaTta. Ecinu xKe Tun cTosbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO K€ TUIIa, HO OO0IbIIel pa3MepPHOCTH; B JII0OOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca IOIKHEI BEIIaBaThCS MaCCHUBEI OTUHAKOBON Pa3MEePHOCTH, YTOOBI MOKHO OBINIO TTOJIYUYUTE MIPSI-
MOYTOJLHEIN pe3ybTaT.

Wnpekce MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTOo. [TompobHee o0 mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCTpykTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Oalollee CTPOKY MM KOPTeXkK (MIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONBbKUX BHIPAKEeHUN (pPa3mesIEHHBIX 3alsiTHIMHU), OIIPEIeNIsIo-
mMuX 3HAYEHUS II0JIeH, U 3aKphIBAloIel CKOOKHU. IIpu 3TOM BBRIpaXKEeHUST MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpYKTOp uMeeT Bug ROW(). Hanpumep:

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

Ecnu B ciucke 6oiee OOHOT'O BEIPDAXKEHHS, KJIII0YEeBO€ CIIOBO ROW MOZKHO OIIYCTHUTh.

KoHCTPYKTOP CTPOKH IMOOEPKUBAET 3aIIUCh cocTaBHOEe_3HaueHHe. X, [IPU 3TOM JTaHHOE 3HaUeHue OymeT
Pa3BEPHYTO B COMCOK 3I€MEHTOB, TaK e, KaK B 3allMCH .* Ha BEPXHEM yPOBHE CHMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecnu Tabauia t COOEPKUT CTONOIEI £1 U £2, 3TU 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 pa3BopauuBaiach B KOHCTPYKTOPax CTPOK, TaK 4YTO BEI-
paXxeHue ROW (t.*, 42) co3maBaJio COCTaBHOEe 3Ha4YeHWe U3 [BYX I10Jiel, B KOTOPOM IIEPBOE II0Jie
Tak ke ObUIO cocTaBHEIM. HoBOe moBenmeHne 00bI9HO Oosee moie3Ho. Ecim BaM HyXKHO MOJIy4YUTh
IpekHee MOBegeHue, YTOOL OOHO 3HaYeHUE CTPOKY OBLJIO BJIOJKEHO B APyroe, HAIUITHUTE BHYTPEH-
Hee 3HadeHUe 0e3 . *, HAIpUMeD: ROW (t, 42).

ITo ymonmuaHuIo 3HaUeHUE, CO37IaHHOE BhIpakeHUeM ROW, UMeeT TUIl aHOHUMHOM 3anucu. Eciu HeoOXxo-
OUMO, €TO MOKHO ITPUBECTU K UMEHOBAaHHOMY COCTaBHOMY TUITy — MO0 K TUIY CTPOKM TaOIuLE], 1100
COCTaBHOMY THUITY, CO3JAaHHOMY OIIEPATOPOM CREATE TYPE AS. ZIBHOe IMpUBeOeHNEe MOXKET ITOTPe6oBaThCS
IOJIS1 OJOCTUZKEHUS OgHO3HaYHOCTH. Hanmpumep:

CREATE TABLE mytable(fl int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
—— IlpuBeneHue He TpebyeTcd, Tak Kak CymeCTBYeT TOnbko omHa getfl ()

SELECT getfl (ROW(1,2.5,'this is a test'));
getfl
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CREATE TYPE myrowtype AS (fl1 int, f2 text, f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHe HeOOXOOMMO ONd ONHO3HAUHOTO BHIOOpA QYHKIIHH:
SELECT getfl (ROW(1,2.5, 'this is a test'));
OIMBKA: oJyukuuga 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)

Hcnonb3ysi KOHCTPYKTOP CTPOK (KOpTeXkKeif), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHHUE MIJIsi COXPaHEeHUS
B CTOJIOIle COCTABHOTO THUIIA WU [JIS Iepefadu GyHKIUY, TPUHUMAIOIIEeH COCTaBHOM mapamMeTp. Takxke
BBl MOXKETE CPAaBHUTDL IBA COCTABHBLIX 3HAYEHHUS WK MPOBEPUTH MX C MOMOIIBI0 IS NULL MIH IS NOT
NULL, HalpuMep:

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;

IMTogpo6uee cm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaKKe MOTYT UCIIOJIb30BAThCSA B COUYETAHUU C IO3a-
npocamy, Kak onucaHo B Pasgene 9.23.

4.2.14. NMpaBusia BbIYUCJIEHUSA Bbipa>keHum

ITopsooK BREIYUCIIEHUS MOMABLIPAXKEHUHN HE OompenesiéH. B 4acTHOCTH, apTyMeHTH olepaTopa uiu QpyHK-
UMK He 003aTeTbHO BHIYUCIISIOTCS CJIEBA HATIPaBO WU B JIIOOOM APYroM (PpUKCHPOBAaHHOM TIOPSIOKE.

Bonee Toro, ecnu Pe3yIbTaT BBIPDAXKEHHWA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €I0 4aCTH,
TOrga OpPpyrue roaBhIPAXKEeHUA He GYHYT BBIYHUCIIATBCA BOBCE. HaanMep, €CJIN HalluCaThk:

SELECT true OR somefunc();
Torga QyHKIHSA somefunc () He OymeT BHI3RIBATHCS (BO3MOXKHO). To 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlHCH:
SELECT somefunc () OR true;
3aMeTbTe, YTO 3TO OTJIMYAETCSA OT «OIITHMHU3AllMH>» BEIYHUCIIEHUS JIOTHYECKHUX OIIepPpaTOpPOB CJ/ieBa Hallpa-

BO, peajn30BaHHON B HEKOTODHIX SI3bIKAX IIPOTPaMMUPOBAHMUS.

Kak crmemcTtBue, B CIIOKHBIX BHIPAXKEHUSIX HE CTOUT HCIIOIb30BaTh QYHKIIUHU C TOOOYHEIMU 3DherTaMu.
Oco0eHHO OITaCHO PACCYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS HUIIH MOOOYHBIE 3(PHEKTH B IIPEOIOKEHUIX
WHERE ¥ HAVING, TakK KakK 9TH OPEJI0XKEHHUS TIIAaTEeNbHO ONTUMHU3UPYIOTCS HPY IIOCTPOEHUHU IIJIaHa BBI-
monHeHus. JIorTuuecKue BhIpaxKeHus (coueTaHusT AND/OR/NOT) B 9THX IIPEIJIOKEHUAX MOTYT OBITH BHUIO-
M3MEeHEeHEI JTI0OBIM CIIOCOO0M, MOIYCTUMBLIM 3aKOHAaMHu ByjieBoii anreOpsl.

Korpga mopsimok BHIYMCIIEHUS BaXKeH, ero MOXKHO 3a(UKCUPOBATH C MOMOIILI0 KOHCTPYKIUM CASE (CM.
Pazmen 9.18). HampuMep, Takou criocob n3dexkaTh JeleHns Ha HOMIb B IIPeIIOXKeHNN WHERE HeHamEXeH:
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SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIll BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

ITpumeHsieMas TaK KOHCTPYKIUS CASE 3alllIaeT BEIPakKeHWe OT ONTUMU3AIUY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIPKO P HeoOxoouMocTH. (B gaHHOM ciydae ObII0 OBl TyYIlle PelIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OmHako CASE He BCerfa cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE MPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIIeHNe KOHCTAaHTHRIX ToABEIpaxkeHuii. Kak onucano B Pasgene 40.7, GyHK-
MU U OIlepaTOpPhl, TIOMEeYEeHHbIe KaK IMMUTABLE, MOTYT BBIUUCIISATHCS MPU IIJITAHUPOBAHUU, a HE BHIMIOJI-
HeHHnHU 3anpoca. [losTomy B mpumMepe

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

, CKOpee Bcero, HpOHBOfI,E[éT OeJjyleHrue Ha HOJIb M3-3a TOI'O, YTO ITJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPa>xKE€HHue, JaxKe €CJIh BO BCEX CTPOKaxX B T8.6JII/II_Ie x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEHUsd BeTBb ELSE HUKOI'IA He GYJIGT BBITIOJITHATHCA.

XO0TSsI 9TOT KOHKPETHBIY IIPUMeEP MOXKeT I0Ka3aThCsa HaoyMaHHEBIM, II0X0XKKeEe CUTyalluy, B KOTOPBIX HESAB-
HO IIOSIBJISIIOTCS KOHCTAHTH, MOT'YT BO3HHMKATh U B 3allpocax BHYTPU QYHKIINY, TaK KaK 3Ha4YEHUS apry-
MEHTOB QYHKIIMHU U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU MJIaHUPOBAHUYU MOTYT OBIThH 3aMeHEHBI KOHCTAaHTaMU.
IMToatomy, HanpuMep, B pyHriuax PL/pgSQL ropa3mgo 6e3omacHee [ 3allUTH OT PUCKOBAHHBIX BEIYUC-
JIEHUU UCIIO0JIb30BaTh KOHCTPYKIUIO IF-THEN-ELSE, 4eM BEIpakeHue CASE.

Emié oguH momo0HLIH HeJOCTATOK 9TOT0 IIOAX0a B TOM, YTO CASE He MOXKeT NPedoTBPATHUTh BEIYKNCIICHIe
3aKJIIOYEHHOTO B HEM arperaTHOr0 BEIPAXKEHHsI, TaK KaK arperaTHhLIe BhIPAXKeHUS BEIYUCIISIIOTCS Iepef
BCEMHU OCTAIbHBIMHU B CIMCKe SELECT MJIM IIPenJioKeHWU HAVING. Hampumep, B clemylomieM 3ampoce
MOZKEeT BO3HUKHYTH OIIMOKA IeJIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoje OBl 3alIUIIEH OT HEE:

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

ArperaTHble GYHKIMU min () U avg () BEIYUCIISAIOTCS HE3aBUCUMO II0 BCEM BXOOHBIM CTPOKaM, Tak 4YTO ec-
TN B KAKOU-TO CTPOKeE TI0JIE employees OKaXeTCS PaBHEIM HYIIIO, IeJleHNe Ha HOMIb IPOU30UAET PaHbIIIeE,
4YeM CTaHeT BO3MOXKHHEIM IIPOBEPUTDH Pe3yIbTaT QYHKIUU min (). [ToaTOMy, 4TOOB TpOGIEMHBIE BXOIHEIE
CTPOKY M3HAYaJIbHO He TOIaj{ B arperaTHyI0 (YHKIIMIO, CJIEOYEeT BOCIOJIF30BAThCSA MPEIJIOKEHUSIMU
WHERE UJA FILTER.

4.3. BbI30B (pyHKL MM

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINU C UMEHOBAHHEIMY IIapaMeTpaMM, UCIOJIb3Ys 3alUuCh C No-
3UUUOHHOU UITH UMEeHHOU Tiepefaded apryMeHToB. MiMeHHast mepefgada 0COOEHHO I0oJie3Ha OJid QYHKITNHI
CO MHOZKECTBOM ITapaMeTpOB, TaK KakK OHa [ejlaeT CBSI3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXHOUN. B MO3UIIMOHHOM 3aluCy 3HAYEHMUS apryMeHTOB QYHKIMNU YKa3bIBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU ONHCaHHI B onipefesieHny GyHKIMU. [Ipy uMeHHOU ITepefade apr'yMeHTHl COIIOCTaBIISIOTCS C
napaMeTrpamMu GyHKIUHY II0 UMeHaM M yYKa3bBaThb UX MOXKHO B JII000M Iopsigke. 711 KaXKooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIAMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3amnucy J1I06EIM CIIOCOOOM ITapaMeTpPEHI, /IS KOTOPHIX B OIIpeeneHuu (QYHKIINY 3a0aHbl 3HAYEHUS 110
YMOJITYaHHUIO, MOKHO BOBCE He yKa3biBaTh. HO 9T0 0COOGEHHO MOJIE3HO ITPU UMEHHOM mepenayde, Tak Kak
OITYCTUTBH MOZKHO 10001 Ha®0op mapaMeTpoB, TOra Kak IIPU IO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO ITOCJIEIOBATENILHO, CIIPaBa HaJIeBo.

Postgres Pro Takxke IoOfepUBaeT CMEWAHHYO Tiepenady, Korfaa mapaMeTpsl TepegarTcs | 10 UMe-
HaM, ¥ I10 IO3UIUK. B 9TOM cllydyae MO3UIMOHHEIE [TapaMEeTPhI OOKHLI UATH Mepe[ ITapaMeTpaMHu, Ie-
penaBaeMbIMU 10 UMEHAaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKCH Ha ITpuMepe Clenyoe GyHKINN:
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CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUU UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluu GyHKIUY ceryac He BazKHHI (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 40).

4.3.1. No3MuMoOHHaA Nepepaya

IMo3unuoHHas nepegada — 3TO TPAAUIIMOHHEIN MEeXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Takou 3anucu:

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

HELLO WORLD
(1 row)

Bce aprymeHTH yKa3aHBEI B 3afaHHOM HOpsAgke. PesymbraTt B03BpaHKﬁIB BEPXHEM PEermcrtpe, Tak KakK
IIapaMeTp uppercase UMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAaET 3HaYEeHHe 110 YMOJTYaHuIo (false), U pe-
3yJIbTAT MEPEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kIe apTYMEHTEI C OIpeaeIEHHEIM
3HaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OMyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU mepemade OIS apryMeHTa J00aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BHIPazkeHUs 3HaUe-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3mechk APr'yYMEHT uppercase OBIJI TaK Xe OIIyIlleH, TaK YTO OH HESIBHO IIOJIYYHNJI 3HaAYEeHHe false. HpeHMy-
IIECTBOM TaKOU 3alNCH SIBISETCS BO3MOXKHOCTh 3alMChIBATh APTYMEHTEI B 1060M IIopsdagKe, HallpuMep:

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

HELLO WORLD
(1 row)
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SELECT concat_lower_or_upper (a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD
(1 row)

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

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

ITpu cMeIIaHHOM Nepefaydye NapaMeTpPhl IePefaTCcs U 10 UMeHaM, U 1o mo3unuu. OgHaKo Kak yKe ObII10
CKa3aHO, UMEeHOBaHHbIE apTYMEHTH He MOTYT CTOATh Ilepeq MO3UIUOHHEIMU. Hanpumep:

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

HELLO WORLD

(1 row)

B mamHOM 3ampoce apryMeHTH a M b MepenaloTCs II0 MO3UIHMK, a uppercase — M0 UMEHU. EMuHCTBEH-
HOe 000CHOBaHME TAaKOTO BBI30Ba 30€Ch — OH CTajl 4yTh 6ojiee ynTaeMbiM. OgHaKO A/ O0jiee CIIOXKHBIX
GYHKIIHME ¢ MHOXXECTBOM apryMEHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaUYeHHU S 10 YMOJTYAHHWIO, UMEeHHAs UK
CMeIllaHHas repeaayda IM03BOISIOT 3aIKUCaTh BEI30B 3¢ (PEeKTUBHEE U YMEHLIIINTL BEPOSITHOCTD OIINOOK.

IIpuMmeyanue

HMeHHas M cMelllaHHAs Ilepefada B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCs IIPU BEI30BE
arperaTHou GYHKIIUY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHas GYHKIIUS UCIOJIb3yeTCs B KaueCTBe
OKOHHOM).
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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

Korma BEI cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMII, MMEeT CMBIC/I 3apaHee BLHIOPATh egUHBIA
11a6J10H UMeHOBaHUs TabJull ¥ CTONIOIIOB. HampuMep, pemuTs, OyayT I B UMeHaXx TaOJIHIl UCIIOb-
30BaThCS CYIIECTBUTEbHEIE BO MHOXKECTBEHHOM MIIH B @MUHCTBEHHOM 4HKCJIe (eCTh COOOpakeHus
B II0JIb3y KaXXOOT'0 BapraHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MAaKCUMyMOM
B npemenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUMIOB CTONO10B. OOHAKO co37aBaTh TaOMUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HAK COMHUTENbHOTO Au3akHa.

Ecnu Tabnuua BaMm Gonbllle He HyXKHa, B MOXKeTe yOaauTh e€, BumonHuB komauny DROP TABLE. Ha-
npuMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMompITKa ymajieHWs HeCYIIeCTBYIOIel TabIuIbl cuuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJI0BHOE ymajieHue TaOuIl Imepen CO3maHHueM, UTHOPUPYS Bce coolmeHus 00
omuOKax, TaK YTO OHU BHIIOJIHSIOT CBOIO 3aja4dy He3aBUCUMO OT TOI'0, CYIIeCTBOBAIN TAOIHUIILI UTH HET.
(Ecnu BBI XO0THTE M30eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIOJIh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CcTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONYIO Tabnuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3pgerne 5.6.

HUmMmes CcpencTBa, KOTOPHEIE MBI OGCY}II/IHI/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTBIO Q)YHKI_II/IOHB.JILHLIG TabmIu-
1el. B IIPOOOJIZKEHUU 3TOMU T'JIaBhI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIBHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTH LIE€JIOCTHOCTL JaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOU Tab-
JIUIIBI JAHHBIMHY, BBl MO2KETE€ BEPHYTLECA K 9TOU T'JIaBe IT033Ke, a ceryac HepeﬁTH K ['maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonb1ry MOXXHO Ha3HA4YUTh 3HaAYEHUE 0 yMoiyaHuio. Korma gobGaBnsieTcs HOBasi CTPOKa M KaKMM-TO
eé ctonbliaM He IIPHUCBanBAIOTCSA 3HAUYEHUS, 9TU CTOJIOILI IPUHUMAIOT 3HAYEHUS 10 YMOT4aHmo. Takxke
KOMaHa yIIpaBlIeHus JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY [OIKHO OBITH IPUCBOEHO 3HAUYEHUE
110 yMO/T4aHuto, He 3Had ero. (ITompoOHee KOMaHIK YIIpaBIeHU HaHHBIMU OMMCaHH B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 9TO UMEET
CMEICJI, TaK KaK MOKHO cuuTaTh, 4To NULL npencraBisieT HEU3BECTHEIE JaHHEBIE.

B ompenenenuu TaGaMUIlLI 3HAYEHMS II0 YMOJIYaHUIO YKA3bIBAIOTCS MOCTIe TUIA JaHHEIX cTonbna. Hampu-
Mep:

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

3HaueHHe II0 YMOJIYaHUIO MOXKET OHITh BBEIPAXKEHHEM, KOTOPOe B 3TOM CJIydae BBIUKCIISIETCS B MO-
MEHT IIpMCBaMBaHUS 3HAYEHMS II0 YMOJTYaHUIO (a He Korma co3maéTrcs: Tabmuila). Hampumep, cTonbiy
timestamp B KaYeCTBe 3HAYEHHUS 10 YMOJTYAHUS YacCTO IIPHCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHWsI CTPOKH B HEM OKa3aJioCh TeKyllee BpeMs. EIé oguH pacIpoCTPaHEHHEIN IpUMeP
— reHepalus «IIoCcjemoBaTeIbHEIX HOMEPOB» IJIsd BceX CTPOK. B Postgres Pro 9To 0OLIYHO [enaeTcs Ipu-
MEepPHO TakK:

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

)i

3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIs HETO eCTh CIlel[iaabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i

SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. FleHepupyeMblie CTONOLbI

T'eHepupyeMsrlil cTonber sIBASETCS CTOJIOIOM 0COG0r0 pofia, KOTOPHIM BCerfga BRIYUCIISETCS U3 OPYTUX.
Takum o6pa3oMm, [jisd CTONOIIOB OH SBIISETCS TEM JKe, UeM MpefcTaBieHue Ay Tabnuibl. ECTh qBa TUTIa
TeHEepPUPYEMBIX CTONOI[OB: XPaHUMBIE ¥ BUPTyalbHbIE. XPAaHUMBIH T€HEPUPYEMBIN CTONOEI] BHIYUCIIAETCS
pu 3anucu (qobaBIeHun UM U3MEHEHWHN) U 3aHUMaeT MECTO B TabuIle TaK XKe, KaK M OOLIYHBIN CTOJI-
Oe1l. BupTyanbHBIM TeHEPUPYEMEBIM CTOJIOEI] He 3aHUMaeT MeCTa U BEIUUCISIETCS IPU YTeHUHU. [109TOMY
MOKHO CKa3aTh, YTO BUPTYAJIbHEIM TeHEPUPYEMEIH CTONOEI] MTOX0X Ha MPeOCTaBlIeHWe, a XPaHUMBIH Te-
HepUpyeMHli cTonbel — Ha MaTepranu30BaHHOE IpecTaBIeHue (3a UCKITI0OYeHUEeM TOT0, YTO OH BCerga
O0OHOBIsSIETCA aBTOMAaTHUeCKu). B HacTosimee BpeMsi B Postgres Pro peann3oBaHbl TOMBKO XpaHUMEIE Te-
HepUpPyeMbIe CTOJIOIIH.

YTto06BI CO37IaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEI0KEHNEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HallpUMeD:

CREATE TABLE people (

N4

height_cm numeric,

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

KrmoueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABIISIeTCS 00s13aTelb-
HEIM. 3a nogpo6HocTsaMu obpaTtuteck K CREATE TABLE.

HpOI/I3BeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B l"eHepI/IpyeMbII;I CTOJ'I6eI_I HEeJIb34. HOSTOMY B KOMaHOaX INSERT
WKW UPDATE HeJIb34d 3a4aTh 3HaYE€HHEe OJId TaKUX CTOJ'I6I_IOB, XOTsA KJII04YeBOe€e CJIOBO DEFAULT yKa3aTh MOXK-
HO.

[TpuMHUTE K CBEIEHUIO CIEAYIOIINe OTJINYUS T€HEePUPYEMBIX CTOJIOI[OB OT CTOJIOIOB CO 3HAUEHUEM IIO
YMOMTYaHUI0. 3HaYeHne CTON011a IT0 YMOTYaHUI0 BEIYMCISIETCS OOUH pa3, Koraa B TaOIHITy BIIEPBHIE BCTAB-
JIsIeTCSI CTPOKa M HUKaKoe Ipyroe 3HaueHUe He 3aflaHo; 3HaYeHUe Ke TeHepupyeMoro CcToibna MoxKeT
MEHSITHCS TIPU U3MEHEHUYU CTPOKH U He MOXKET OBITh NTepeonpeneneto. BripaxeHue 3HaYEHUS IO yMOJI-
YaHWIO He MOXKeT 00palaThCs K OPYTUM CTONIOIaM TabIHIlL, a TeHEPUPYIOIee BHIpakKeHue, HallpOTHB,
00BIYHO OOpalllaeTcsd K HUM. B BRIpaKeHUM 3HAYEHUS 10 YMOJTYAHUIO MOTYT BHI3BIBATHCS M3MEHYUBHIE
dbyHKUMY, HaTpuMep, random () UM PYHKIMU, 3aBUCSIIHUE OT BDEMEHH, a OJISI T€eHEPUPYEMEBIX CTOIOIIOB
9TO HE JOIIyCKaeTcs.

C ompepeneHNeM IeHepUPyeMBIX CTOJIOIIOB U MX COfepzKalllMMU TalJIullaMu CBSI3aH PSJ OTPaHUYEHUH
U 0cOOEeHHOCTEMH:

* B renepupyiolieM BEIpaXKe€HUU MOTYT UCIIOJIL30BATHCS TOJIBKO ITIOCTOSSHHBIE QYHKIIMU U HE MOTYT
urypupoBaTh IIoA3aMpPOCkl UK CCHIJIKM Ha Kakue-nubo 3HaYeHUsI, He OTHOCAIIMECS K TaHHOU CTPO-
Ke.

» TeHepupyolllee BHIpaxKeHue He MOKeT 00pallaThCs K PYroMy reHeprupyeMoMYy CTOMOILY.

° FeHepprmmee BEIDA2KEHHWE HE MOXKET O6paH.IaTBCH K CUCTEeMHBIM CTOJ'I6I.I&M, 3d UCKJIIDUEeHUueM
tableoid.
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e [Ins reHepUPyeMOTo CTOJIOIIa Helb3s 3a0aTh 3HaYeHHe 110 YMOTUYaHHI0 U/IM CBOMCTBO UOEHTHU(HUKA-
ITUN.

e T'eHepupyeMmblil CTOJIOEI HE MOXKET OBITH YaCThIO K/II0Ya CEKIITMOHUPOBAHMUS.

* T'eHepupyemble CTOJIOIEI MOTYT COMIEPXKATHCSA B CTOPOHHUX Tabmuilax. 3a mogpobHOCTAMU 0OpaTu-
Teck K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeTIBHO K HaCJiIeqOBaHHUIO:

* Ecnu poputenbCcKuii CTONOEI IBISIETCSA IT'eHEPUPYEMEBIM, [OYEPHUN AOJIXKEH TeHEePUPOBATHCSA TEM
Ke BEIpaxkeHueM. [103TOMy B oIIpeieIeHNH NOYePHEero CTOJIOIa Hy?KHO OIIYCTUTD HPEIJIOKEHNE
GENERATED, Tak KakK OHO OyJeT CKOIIMPOBaHO U3 POOUTEJIHLCKOTO.

* B crmyuae MHOXKECTBEHHOTO HACJIEIOBAHHUS, €CIIHM OOUH POOUTEIIbCKUM CTOJIOEI] SIBJISeTCS TeHePH-
PYEMEIM, BCE COOTBETCTBYIOIINE €My CTOJIOIbI B MepapXuu HacleqoOBaHUs TaKxKe IOJIXKHBI TeHe-
PUPOBATLCS TEM K€ BEIPAXKEHHUEM.

* Ecnmu poputenbCKuil CTONOEI He SABIISIETCS TeHEPUPYEMEIM, MOYEPHUM CTOI0eI] MOXKET OBITh Kak
TEeHEePUPYEMBIM, TaK ¥ OOBIYHBIM.

IJomonHUTENbHBEIE 3aMeYaHusI KaCaloTC MCIOIb30BaHUSI T€eHepPHUuPpyeMbIX CTOJ'I6I_IOB.

e TlpaBa gocCTyma K TeHEPUPYEMBIM CTOJIOIaM CYIIECTBYIOT OTHENILHO OT IIPaB [JIs HUXKeIeXalux 0a-
30BBIX CTOJIOITOB. [TI09TOMY MX MOXKHO OPraHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Tb30BaTeIbh MOT
MIPOYUTATh TEHEPUPYEMBIN CTONI0EIl, HO He HUuXKejexKalnue 6a30Bble CTONOIIHL.

° FeHeppreMHe CTOJ'IGI_IBI, B COOTBETCTBHUHU C KOHI_IeHLII/IeI;I, II€ePEeCYUTEIBAIOTCYA II0CJI€ BEIIIOJTHEHUA
TPUITEPOB BEFORE. BCcleocTBue 3TOTO, B TeHepUPYyeMbIX CTONIOIax OyOyT OTPaXkaThCsA U3MEeHEeHHs],
IIPON3BOOUMEIE TPUTTEPOM BEFORE B 6a30BEIX CTOJIOIIAX, a 00paIaThLCSI B KOJIe TAKOI0 TPUTTEepa K
TeHepUupPyeMBIM CTOJIOIaM, HAallPOTHUB, HEJIb3s.

e T'eHepupyemble CTOJIOILI HE YYACTBYIOT B JIOTUYECKOM PEIIMKAIMK U He MOTYT OBITh YKa3aHHl B
CTIIUCKE CTOJOLOB CREATE PUBLICATION.

5.4. OrpaHunyeHusn

TuIBl JaHHBIX CAMHU 110 cebe OrpaHuYHMBAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPAHHUTEL B TaOIHIIE.
OmHaKOo OJii MHOTHUX ITPMJIOKEHUH TaKue OTrPaHMYeHHs CIIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
KaIUH IIeHy IPOOyKTa, HOJI2KEeH, BEePOsSITHO, IPUHUMATL TOJILKO II0JIOKUTE IbHEIe 3HaUueHusA. Ho Takoro
CTAaHOAPTHOTO THUIIA JAaHHBIX HET. BO3MOXKHO, BBl TaKXKe 3aXOTHUTE OTPAaHUYUTh MaHHLIE CTOJIOIA IO OT-
HOIIIEHHUIO K OPYTHM CTOJIOIIaM MM CTpoKaM. Hampumep, B Tabnuile ¢ uHGoOpMaIinei 0 ToBape OOJIXKHa
OBITH TOITBKO OfIHA CTPOKA C OTPENeIEHHBIM KOIOM TOoBapa.

s petmreHus: mogoOHEIX 3amad SQL mO3BOIsSeT BaM OIpPeNesnsaTh OTPaHMYeHHus MJjIsS CTOJOI0OB 1 Tal-
yun. OrpaHuYeHus OaloT BaM BO3MOXKHOCTD VIIPAB/ISTh JaHHBIMHU B TaOnIHIlaX Tak, KaK Bh 3aX0THUTE. Ec-
JIW TI0JTh30BATEJIh IIOMEITAETCS COXPAHUTh B CTONIOIlE 3HaYEeHHe, Hapylllalolllee OrpaHUuYeHNsI, BOSHUKHET
ommbKa. OrpaHnYeHust OyoyT HeliCTBOBaTh, JazKe €CJIU 9TO 3HaYEeHUE 0 YMOTYaHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannyeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OTpaHUYEHHi. B ero ompenesneHUu BbI MOXKETE YKa-
3aTh, YTO 3HAYEHHE TaHHOTO CTOJIOIA MONIXKHO YIOBIETBOPSTD JIOTMYECKOMY BHIPAzKEHUIO (IPOBEPKE HUC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BBI BUOHTE, OrpaHHUYEHHNE OIIpeneiideTCsd II0CIIe TUIld JaHHBIX, KaK U 3Ha4YeHHe I10 YMOJIYaHUIO. 3Ha-
YEeHHsd 110 YMOTYAaHHUIO U OTPAaHUYEHUA MOI'YT YKA3bIBATLECA B J11060M IIOpAOKe. OrpaHI/IquHe—npOBepKa
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COCTOUT M3 KJIIOYEBOI'O CJIOBa CHECK, 3a KOTOPBIM UIET BEIPpa>KE€HHUE B CKOOKax. ITO BEIpazKeHue OOJIZKHO
BKJIIOYATh CTOJIOEI, OJis KOTOpOTro 3agaéTcs OrpaHn4YeHune, mvHa4ye OHO He UMeeT OOJILIIIOTO CMEIC]IA.

Bbel MOXKeTe TakxKe IIPUCBOUTH OTPAHUYEHUIO OTOEJIbHOE M. oTOo YIIy4HYlIIuT COOGH_IeHI/IH 00 ommbKax u
IIO3BOJIMT BaM CCHIJIATBCSA Ha 3TO OPaHHUYEHHE, KOI'la BaM HOH&JIOﬁI/ITCH U3MeHUTh ero. CoenaTb 3TO
MOZKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)

To ecTp, YTOOBI CO30aTh UMEHOBaHHOE OrpaHH4Y€eHHre, HalluIINTe KJIII04YeBoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(bI/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE orpeneinnuTte UMAd OrPaHUYEHUA
TaKHuM O6p&30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpanndeHre-IIPoBepKa MOXKET TaKxKe CChIAThCS Ha HECKOJILKO CTOI010B. HanmpuMep, eciiu BE XpaHUTEe
OOBLIYHYIO IIeHY U IIeHY CO CKHMOKOM, TaK BBl MOXKETe rapaHTUPOBAaTh, UTO IleHa CO CKHUOKOM OymeT Bceraa
MEHbIIIe 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 OrpPaHUYEHUS OIPENENsIOTCS IIOX0XKHM 00pa3oM, HO [JIs TPEeThero MCIOJIL3YeTCS HOBBIM
cunaTakcuc. OHO He CBA3aHO C OIPEeNeTIEHHBIM CTOJIOIIOM, a TPECTAaBIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeqeneHus CTOIOIIOB ¥ TaKKe OIpeneIeH!s OTPaHNUYeHUH MOXKHO IIePEeCTaBIIsATh B IIPOU3BOJILHOM
TmopsOKe.

IIpo mepBBIe OBa OrpaHHUYEeHMs MOXKHO CKa3aTh, YTO 9TO OrPaHMYEHMs CTOIOIOB, TOTHA KaK TPEeThe sB-
JISIeTCsI OTrpaHuYeHueM TaOIuIlEl, TaK KaK OHO HAITMCAaHO OTAEJIbHO OT OIpedesieHuil cTosnbiioB. OrpaHu-
YeHHs CTOJOIIOB TaKXKe MOXKHO 3alMcaTh B BHUMOE OTPaHMYEHMH TaOIHILI, TOTOa Kak o6paTHoe He Bce-
ra BO3MOXKHO, TaK KaK II0APa3yMeBaeTCsl, YTO OTpaHuYeHne CTOJIOa CChIIaeTCsI TOIbKO Ha CBSI3aHHBIN
ctonber. (Xotsa Postgres Pro aToro He TpebyeT, HO Ot coBMecTUMOCTH ¢ opyrumu CYB] nyuie ciemo-
BaTh 3TOMY ITpaBuiy.) PaHee nMpuBegEHHLIN ITPUMED MOXKHO IIepenucaTh 1 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)
)
Wnu gaxe 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.
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Ol"paHI/I‘-IeHI/IHM Ta6J'II/II_U:>I MOZKHO IIPHCBaXMBATh KM€HA TdK K€, KaK 1 OTDAHUYEeHU’AM CTOJ'IGHOB:

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

CrnenmyeT 3aMeTUTh, UTO OrpaHUYEHUEe-IPOBEePKa YOOBJIETBOPSIETCS, €CJIN BhHIpaXKeHUe NpUHUMAaeT 3Ha-
yenue true unu NULL. Tak Kak pe3yIbTaTOM MHOTHUX BhIpaxkeHuu ¢ omepangamu NULL OymeT 3Haue-
ure NULL, Takue orpaHndeHus He OynoyT npensaTcTBoBaTh 3anucu NULL B orpaHMYMBaeMble CTOJIOITHL.
YrTo6BI rapaHTUPOBATh, YTO CTOI0EI He conepkuT 3HaueHuss NULL, MOKHO UCIIOJIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3aere.

IIpumeuyanue

Postgres Pro He mommepXuBaeT OrpaHuYeHusi CHECK, KOTOPhIe 00palatTcs K JaHHBIM, He OTHOCS-
IIMMCS K HOBOM MM U3MEHEHHOM CTPOKe. XOTs OrpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJlo,
MOXkeT paboTaThk B IPOCTHIX CIIy4YasiX, B 00IIEM cilydae HeJb3s rapaHTHPOBaTh, UTO 0a3a JaHHBIX
He MPUOET B COCTOSIHME, KOTa YCJIOBHE OTPaHUYEHUS OKaXKeTCS JIOKHBIM (BCIIE€OCTBUE ITOCIIEdy-
IOIIUX U3MEHEeHUN APYIUX YYaCTBYIOIINX B €r0 BRIYMCIIEHUU CTPOK). B pe3ynbsTaTe BOCCTaHOBIE-
HUE BBITPY2KEHHBIX TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHBEIM. Bo BpeMs BOCCTaHOBIIEHUS BO3MO-
XKeH cO0H, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3bl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HNOPSIAKE, B KOTOPOM 3TO YCJIOBUE OyaeT Co-
6romaThes. IToaTOMy O/ onmpeneneHus OTPaHUYEeHNH, 3aTParuBaoIUX APYTrUe CTPOKU U APyTrue
TaGIUITBI, UCTIOJIL3YITE OTPAaHUYEHU S UNIQUE, EXCLUDE UJIM FOREIGN KEY, €CJIM 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSTHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ TOCTAaTOYHO Pa30BOH
MTPOBEPKM 