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IOpuguyeckoe yBegoMjaeHHe

[IpencraBneHHasi OOKYMEHTAIUs IIpeJHa3HauYeHa HUCKIIIOYHUTEIBHO [AJIs MCIIOIb30BaHUS C IporpaMMHBIM obecnedeHueM «CYB]]
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Postgres Pro © 2016-2025 — O6111eCcTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «IlocTrpec IIpodeccroHambHBIN».
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IIpodeccroHanbHEIN» HE 00513aHO0 IIPENOCTABIISITh COIIPOBOXKAEHNE, TIOANEPKKY, OOHOBJIEHUS, PACIIUPEHUS I U3MEHEHHUS.
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OoxyMeHTanus nporpaMMHoro odecmedenusi «CYB] Postgres Pro» Bo Bcex BepCHsSIX OCHOBaHa Ha JOKYMEHTaIlHH
PostgreSQL, KoTopasi paCIPOCTPAHSIETCsI IO CIEAYIONIeH TUIeH3UU:
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YacTtuunble aBTOpcKue npaBa © 1996-2025 — PostgreSQL Global Development Group.
YacTtuuHble aBTOpcKUe npaBa © 1994 — PerenThl yHUBepcurteta Kanudboprun.
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NpeoucnoBue

OTa KHUTa SBASEeTCS opHUIMAJIbHON moKyMeHTamued Postgres Pro Standard. Ona Oblyta HammcaHa 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. Y10 Takoe Postgres Pro Standard?

Postgres Pro Standard — 3T0 06BbEKTHO-PEISIIIMOHHASA CUCTEMa ypaBjieHus 6azamu manHbx (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 Standard pa6oTaeT Bo BceX OCHOBHBIX ONePalMOHHBIX cucTeMax Linux. Kak u PostgreSQL,
Postgres Pro Standard cootrBeTcTByeT TpeboBanusam ACID.

Postgres Pro Standard, kak u PostgreSQL nmopamepzkuBaeT 60nbIIYIO YacTh cTaHmapTa SQL u mpepjaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMM:

* 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. Pasznnuunsa mexnay Postgres Pro Standard m PostgreSQL

Postgres Pro mpepocTtaBmnsier Haubomee aKTyanbHYI0 Bepcuio PostgreSQL ¢ mOTOTHUTENBEHBEIMU W3Me-
HEHUSIMHU U PACIIUPEHUSMHU. DTOT OPOOYKT BKJIIOYAET BCE HOBBIE BO3MOXKHOCTH, PEaTU30BaHHEIE KOM-
nmauuei Postgres Professional, a Takke cTOpoHHME HOPAOOTKH, KOTOPHIE yKe IMPUHATHE COOOIIEeCTBOM
PostgreSQL u momapmyT B HOBBIe Bepcuu PostgreSQL. Takum obGpasom, mosnw3oBaTenu Postgres Pro
Standard mony4aroT paHHUE AOCTYH K Ba’KHBEIM HOBOBBEIEHUSIM U UCIIPABJIEHUSIM.

IIpuMmeyanue

Postgres Pro Standard mpepocTaBnsieTcsi IO CJIeHyIollled nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeNTbHO 03HAKOMbBTECH C YCIIOBUSIMU JTUIIEH3UH, TIPEKAE YEM 3a-
TpyXaTh U UCIIOIb30BaThk Postgres Pro Standard.

Postgres Pro Standard otnudaioT oT PostgreSQL crenyroiue yCOBepIIeHCTBOBaHMA:

YIIydImeHHBIN MeXaHU3M ITPOBEPKY OJIOKMPOBOK, HE OKa3bIBAIOIINY OTPUIIATEIbHOTO BIMSHUS Ha
IPOU3BOOUTENILHOCTD.

YBenuueHHas CKOPOCTh U 3(PGHEKTUBHOCTS IIJIAHUPOBAHUSA OJI PA3IUYHBIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE TTOTPEeDOIeHNe TaMATH TPU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
Ilo6aBreHNe BpeMeHU IJIaHUPOBaHUS B UHGOPMAIHMIO, BRIBOOUMYIO MonyseM auto explain.
B03MOKHOCTE 3aMeHBI Hy/IeBOTo OaiiTa 3amaHnHbEIM ASCII-cHuMBOIOM IIpU 3arpy3Ke HaHHBIX C IIOMO-
IIbI0 KOMaHOLI COPY FROM. (CM. onmucaHue napaMetpa nul byte replacement on import.)

B03MOXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoIoM Unicode npu Bri30Be GYyHKIMH, 00-
pabartriBatolier JSONB. (CM. onucanue napaMeTpa unicode nul character replacement in jsonb.)
Peanusamnus mexanusma PTRACK, mo3Bonsromiero nporpamMmme pg probackup orcnexuBaTh u3MeHe-
HUS CTPAHUI] TPU CO3TaHUM MHKPEMEHTAJIbHBIX PE3EPBHBIX KOIIUH.

[MToppepxXka yTeHUs GausoB pg_control Opempaymux Bepcuil PostgreSQL/Postgres Pro yrunurou
pgpro _controldata.

[TpoBepKa COBMECTUMOCTH KJlacTepa, IT03BOJAIOmas ONPEeNeIuTh, COBMECTHMA JIU TEKyIas

Bepcus Postgres Pro c onpenenéHHBIM KIIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpPHl BIUSIOT Ha
COBMECTHUMOCTh, He 3allycKas cepBep. (CM. onucaHMe ITapaMeTpa postgres -z u onucaHue
pgpro_controldata.)

Bo3MOXXHOCTh U3MEHEeHU IapaMeTpa restore_command 0e3 IIlepe3allycKa cepBepa.
YaubdunupoBanHas CTPYKTypa ITaKeTOB OBOUYHBIX (aiijIoB OJI BCeX UCTPUOYTHBOB Linux, yrpoiia-
I0IIasi MUTPAIAI0 MEXKIY HUMH U IO3BOJIAIONIas yCTaHaBIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KoHGIuKToB. (CM. I'maBy 16.)

XKypran onepanuii, B KOTOPOM XpPaHUTCSA MHGOPMAUHI 0 KDUTHUYECKH BasKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK 0OHOBJIEHVE, BHIIONIHEHNE DY resetwal u Tomy mogo6Hoe. DTa nHGOPManMs BakHa
OJIST OCYIIIeCTBIIEHUS TEXHUYECKOU MOANEPKKH CO CTOPOHEI ITOCTaBIIMKA. 3allUCh B XKypHAI ollepa-
LIMH IPOU3BOOUTCS TOJIBKO Ha CUCTEMHOM YPOBHE, a OJI eTro UTeHUS UCHOJIb3yIoTCcsa GyHKIuU SQL.
(CwMm. ITompaspen 9.27.11.)

PacmupeHHBIe TOMTUTUKY ayTeHTUGUKAUY, o0ecnedynBalomue 3¢GeKTUBHOE YITPaBIEHUE TaPOJIs-
Mu 1 KOHTpoJb goctyna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIEe MeXaHU3MBI 3AlIUTHI JAaHHBIX, KOTOPHIE TIO3BOJISIOT CTEPUIIN30BaTh OOHEKTHI, Ileper
yoanieHueM 3aloHasa ux Hynsamu. OOHyneHrue 060HeKTOB MOXKET ITPOU3BOAUTHCS Iepe[] yaaleHueM
darinoB Ha muCKe U Nepeq yOaJieHUueM yCTapeBIINX BePCHUM CTPOK (OYHMCTKOM CTPaHUIl), ocBOOOKAe-
HueM O3Y u ymaneHueM uinu nepe3anuckio ¢ainoB WAL. (Tonbko cepTuduiinpoBaHHas peaaKIims.)
CTraTucTHKa OYUCTKHU TAOJIUI], UHOEKCOB U 0a3 JaHHBIX B CUCTEMHBIX ITPENCTaBIIEHUIX.
[TpemonpenenéHHbIE POJIY, IIO3BOJISIIOIINE CO30aBaTh TabJIMYHEIE IIPOCTPAHCTBA U YIIPABJISATD IIPO-
unsmu 6e3 npaB Cyneproab30BaTES.

C6op uHpopmanum o c60sIX cepBepa, KOTOPHIN BKITIOYAETCS MapaMeTpoM KoHpurypanuu crash info
U HaXOOUTCH IIOJ yIpaBlieHHneM HEeCKOJIbKHUX ITlapaMeTpOoB, BKJI04Yas 9TOT.
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OnTuMHu3upoBaHHOE MOoTPebIeHne MaMsATH IIPU OlleHKe U30upaTeTbHOCTH [JIs KazKOoro 3JIeMeHTa
MacCHBa.

DkrcnepuMeHTanbHas QYHKIIMOHAIBHOCThL, KOTOPas BKJII0UAaeT MeXaHU3M MapasileTbHOTO BHITIOJI-
HEHUS 3aIlPOCOB [JI 3alIPOCOB, UCIIOJIL3YIOMIUX XOTS OBl OOHY BpEMEHHYI0 TabmuIily. Ita QyHKIIHUO-
HanbpHOCTH nosie3Ha ansg 1C. (CM. onucanHme napaMmerpa enable parallel temptables.)

OueHkKa npubIN3UTEIbHOM CTOMMOCTH COpOCa CTPAHUIl BpEeMEHHBIX TaOIUIl Ha OUCK. ITa QYHKIIMO-
HaJBHOCTH nosie3Ha ang 1C. (CM. onucaHme mapaMeTpa write page cost.)

Bo3MoxkHOCTE Tpeobpa30BaHUs MOA3AIPOCOB ANY B COeIMHEHUs LATERAL. (CM. omucaHue ITapaMeT-
pa enable any to lateral transformation.)

Postgres Pro Standard Takzke BK/II04aeT CIeOYIOUINE AOIOHUTEJIbHEIE MOOYIU U IPUJIOKEHUS:

Pacmupenue aqo st agalTUBHOM ONITUMM3allMU 3aIllpoCoB.

Pacmmpenue daterange inclusive, mo3Bosnsoiiee 0o0aBIsITh B BRIBOI BEPXHIOIO TPAHUIy BpEeMEHHO-
ro guanasoHa.

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

Mogmynpe fasttrun, KOTOpHIN ITPeOOCTaBIsIET TPAH3aKIIMOHHO-HE0E30IMaCHY0 QYHKIUIO OJI YCeUYEeHU s
BpeMeHHBIX TabJInII, 4YTO HpefoTBpalllaeT pa3pacTaHue KaTajiora pg_class.

Monyns fulleq, mpemocTaBasAIONIU JOIOTHUTEJILHEIN OIIepPaTOP paBeHCTBA [AJII COBMECTUMOCTHU C
Microsoft SQL Server.

Mogpyne hunspell-dict, npegocTaBnsOmui CioBapy oIl psifa I3BIKOB.

Pacmmpenue hypopg, obecreuynBaroliiee IOOIEPKKY T'MIIOTETUYECKUX UHIEKCOB B Postgres Pro.
Mopnynb jsquery, peanu3yolui clielalbHBIN S3BIK 3allpoCcoB i 3¢pPeKTUBHOTO MOUCKa 110 MH-
IEKCY B CTPYKTYPUPOBaAHHEIX JaHHEIX JSONB.

Cnyx06a MOHUTOPWHTA Mamonsu, UCIIOJIHEHHAas B BUe areHTa Zabbix.

Mogpyne mchar, npegocTaBngOIINi TOIOTHUTENIBHBIN TUII JaHHKIX OJI COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogmyne online analyze, mpuBHOCSIIIUY Habop QYHKITNI, KOTOPLIE HEMEOJIEHHO OOHOBIISIOT CTATH-
CTHKY B IIeJIEBBIX TabJIMIlax mocje omnepaluii INSERT, UPDATE, DELETE UK SELECT INTO B HUX.
pgbadger — MHCTPYMEHT AJist OBICTPOTO aHalM3a XKypHasioB Postgres Pro ¢ co3manueM moapoOHBIX
OTYETOB U rpadUKOB.

Ilyn coepmaenu pgbouncer.

Monyns pg integrity check, ocyIiecTBIsIOmMNY BEIYUCIEHNE U TIPOBEPKY KOHTPOJIBHEIX CYMM OTCJIe-
XKuBaeMbIX ¢arinos. (Tonbko cepTudUIMPOBaHHAS PEIAKIINA.)

Mopynb pg pathman, npegoCTaBISIOILINN OITUMHU3UPOBAaHHEIM MeXaHN3M CEKIIHOHMPOBaHUS, a
TakXe QyHKUIMM OIS CO3TaHus U yIpaBieHus cekumsamu. Haumnaas ¢ Postgres Pro 12, ucnonb3o-
BaTh pg pathman e pekomeHnayeTcs. [IpuMeHsiiTe BMECTO HETO peaIn30BaHHOE B BaHUJILHOM BeP-
CHUU [eKJlapaTUBHOE CEeKIIMOHUPOBaHMe, onmucaHHoe B Pa3zmerne 5.11.

Pacmmpenue pg proaudit, Mo3BosIiONIee OTCIEXKUBATh Pa3/IMYHBIe COORITHS, CBSI3aHHEIe C 6e30mac-
HOCTBIO.

pg probackup — MeHenXep pe3epPBHOT0 KOTUPOBAHUS U BOCCTAHOBJIEHUS.

Pemenne pg probackup3 mns pe3epBHOTO KOIMPOBAHMS M BOCCTAHOBJIEHUS KJIacTepPoB 0a3 maHHBIX
Postgres Pro.

Mopynb pgpro bindump gmns yrnpaBiieHUs ollepallusiMU pe3epBHOT0 KOIIMPOBAHUS U BOCCTaHOBJIE-
HUSA. B Moaye peann30BaHbl CIIeIIMaIN3UPOBaHHbIe KOMaH/bl PEIINKALIMY [JIS PACIIMPEHHOTO IPO-
TOKOJIa PEeIIuKaIlui U COOCTBEHHBIN (hopMaT apXUBUPOBaHUSA. Mooyib He TpeOyeT MOOKII0YEHUS 10
SSH. OHn pa3paboTaH cHelraabHO OIS UCIIOIb30BaHUS BMECTE C YTUIIUTOM pg probackup3.
YTunuta pgpro controldata, mokasriBatoIas ynpaBisaionlyio nHpopMaluio Kinacrtepa B
PostgreSQL/Postgres Pro 1 mapaMeTpsl COBMECTHUMOCTH KjlacTepa U/UIU cepBepa.

Pacmmpenue pgpro pwr, IO3BOISIOIIEE MOJIyYaTh OTYETHI IT0 HAarpy3Ke, MOJIe3HbIE 151 BHISIBIIEHUS
HauboJiee PeCYpPCOEMKUX olepanuii B 6a3e JaHHBIX.

Pacmmpenue pgpro stats, KoTopoe co6upaeT CTaTUCTHUKY BHITONHEHUS SQL-omepaTopoB, MOOCYHK-
TBIBAE€T CTATUCTUKY COOBITHI OXKUIAHWS U IPEIOCTABIIAET IPOYHE IT0JIe3HbIe METPUKH, KOTOPHIE B
PostgreSQL Henb3st mOMy4YuTh HUKAK nHave. OHO Takke o0ecrmeunBaeT BO3MOXKHOCTh TPACCUPOBKHU
CeaHCOB IPHUJIOXKEHUN U MOXKET CO34aBaTh IIPeACTaBIeHUs, SMYyJIMPYIOIINe OPYyTrUue pacIIupeHus Oiis
cbopa CTaTHCTHUKH.
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e VYrtunuta pgpro tune Ois aBTOMaTHU4YeCKOM HACTPOUMKHU l1apaMeTpoB KoHburypanuu Postgres Pro.
Ona npepocTaBisieT HaG0p BCTPOEHHBIX IPECETOB, BKIII0YAsi IPECET OIS HACTPOUKH, CIIeIUDUIHON
ona 1C.

* Mogyns pg query state, matommii BO3MOKHOCTb Y3HaBaTh TEKYIlee COCTOSHYE BHITOTHEHUS 3aIpo-
COB B 00CTyKUBalOIIEeM IIpoliecce.

e VYrtunura pg repack gns peopraHusanuu TabmuIl.

e Mopgynb pg tsparser — algbTepPHATUBHHIN aHAIU3aTOP TEKCTOBOTO ITOMCKA.

* Mopyne pg variables, npemocTraBnsomui GyHKINN 018 pabOTH C IEPEMEeHHBIMU PA3/IMYHBIX THU-
noB. [yt o6neryenus murpanuu koga Oracle, o6pabGaTrBaioiero KOJUIEKIIUY, JOCTYIIHE CIIELYIO-
mue BUObl GYHKIUN: GYHKIUH, T03BOJIAIONINE PAaboTaTh C OOIINMH ITepeMeHHBIMU-KOJJIEKITUIMU, K
37IeMeHTaM KOTOPBIX MOXKHO IOJIYUYUThH OOCTYII 10 KJII0YY, UMEIoeMy I1eJIOYNCIIeHHBIN NN TeKCTO-
BEIM THIT; QYHKINY, oOecrednBapIye GyHKIIMOHAILHOCTE UTEPATOPa OJIS TI0OBIX KOJIJIEKITNH.

» Pacmmpenue pgvector, IpegocTaBisiollee IOUCK CXONCTBa BeKTOPOB B Postgres Pro.

* Pacmmpenue pg wait sampling, npegHa3zHadyeHHOe AJI IePUOANYECKOT0 cOopa CTaTUCTUKM IO CO-
OBITHSM OXKUTaHUA. BOCIIOIF30BaBIINCH 3TUM pPacCUIMpPeHNeM, Bl CMOXKeTe ITOHATh XapaKTep aKTUB-
HOCTH CEpPBEpPA, B TOM UUCJIe YBUETh TEKYIIMEe COOBITUS OKUIaHUSI BO BCEX OOBIUHEBIX U (POHOBHIX
pabouux mpoieccax.

e Mogyns plantuner, mo6aBnsiomuii MOAAEPKKY YKa3aHUM /IS MJIaHUPOBIITHUKA, ITOAKITIOYAIOITUX WU
OTKJIIOYAIOIINX OIIpPefeIEHHbIEe UHAEKCH IIPU BHIITIOTHEHUU 3aIrpoca.

* Mopyns rum, npenocrasnsiomuit nanekc RUM Ha 6a3e GIN.

e Mogyns shared ispell, mO3BOJISAIONINE pa3MeCTUTh CIIOBAapH B O0IIEH MaMsTH.

Postgres Pro npepmocTasisieT pacIInpeHHBIE BO3MOXKHOCTH U (YHKIIMOHAIBHOCTD, IO9TOMY HPEIbSIBIISET
6osiee cTporue TpebGOBaHUS, OTPAHNYHBAIOIINE MHOXKECTBO MOANEPKHUBAEMBIX OIIE€PAIMOHHBLIX CUCTEM.

BaxxHo

Postgres Pro Standard pa6GoTaeT Ha BCeX OCHOBHBIX OIl€PAIlMOHHEIX cucTeMax Linux. JItoOwie ymo-
MuHaHusg Windows Uy Opyroi omepaluyuoHHON CUCTEMEI, OTJIMYHOM OT Linux, B 3TOM JOKyMeHTa-
Y HeIpUMeHUMEI K Postgres Pro.

Brimmycku Postgres Pro Standard cmemyior 3a BeITycKaMu PostgreSQL, XoTss MHOTOa MOTYT BHIITYC-
KaThcs daie. CxeMa BepcuoHupoBaHusa Postgres Pro Standard ocHoBaHa Ha cxeMe BEPCHOHMPOBAHUS
PostgreSQL u BKIIIO4YaeT OONOIHUTEILHYIO HTUGPY.

3. KpaTtkaa uctopua PostgreSQL

OOGBEKTHO-PENSIIMOHHAS CUCTeMAa yIIpaBieHus: 0a3aMu JaHHBIX, UMeHyeMasi cerogs PostgreSQL, mpo-
usoima ot nakera POSTGRES, nanucanHoro B bepknu, Kanudopuuiickom yHuBepcurteTe. Ilocne mecs-
TuseTul pasdpabotku PostgreSQL ctan camoit pa3BuTtoit CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rmaBnsieMbli mpodeccopoM Maiikinom CToyHOpeHKepoM, CIIOHCUPOBAIX aTeHT-
ctBo DARPA npu Muno6opontl CIITA, YnpaBneHue BoeHHBIX uccinemoBanuii (ARO), HammonansHbii Ha-
yunbt ®oup (NSF) u komnianus ESL, Inc. Peanuzanuss POSTGRES Hauanmack B 1986 r. [lepBoHa4asibHbBIE
KOHIENIIMY CUCTEeMBI ObIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHMe MepPBOM MOMENH MaHHBIX
TMOSIBHUJIOCH B rowe87. IIpoeKT cucTeMbl MpaBuUI Toraa ObII TpencTaBieH B ston87a. CyTh U apxXUTeKTypa
MeHeaKepa XpaHuIuia ObITH paciucalsl B ston87h.

C tex mop POSTGRES mpoirés HeCKOIbKO 3TAlloB Pa3BUTHA. [IepBas «memMoBepcus» 3apaboTana B 1987
U Oblna mmokasaHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcus 1, onucansas B ston90a, ObINTa BBI-
nymieHa [Jigd HeCKOJIBKUX BHEITHUX IOJIb30BaTesien B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMBI
mpaBun (ston89), ona 6riyta mepemenaxa (ston90b), u B Bepcuu 2, BHITyIIIeHHOM B uioHe 1990, Onl1a yxKe
HOBas cucTteMa npaBui. B 1991 Brimina Bepcus 3, B KOTOPOU IIOSBUJIACH ITOAOEPKKA Pa3/IMNUYHBIX MEHe-
IKEepOB XpaHUJINIIa, YIyYIIeHHBIN UCIIOJTHUTEIL 3allPpOCOB U Ilepenncaltas cucteMa npasui. [locneny-
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1o1IMe BHITYCKYU 00 Postgres95 (cM. HMXKe) B OCHOBHOM OBUIM HAITPABJIEHHI HA yIyYIIEeHNE TOPTUPYEMO-
CTH ¥ HamEXHOCTHU.

POSTGRES npumeHsancs Ojs peann3alyui MHOXeCTBa UCCIeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux yucne: cucrema aHanu3a PUHaAHCOBLIX TAHHBIX, TAKET MOHUTOPUHTa PabOTH PeaKTUBHEIX OBUTA-
Tenel, 6a3a JaHHBIX HAOIIOMeHUM 3a acTepounamMu, 6a3a JaHHBIX MEOUIIMHCKOMN UHGOpPMAaIUi, HECKOIb-
KO reorpadpuueckux uHpopMarnuoHHbx cucteM. POSTGRES Tak’ke MCHOJIb30Bajica OIS OOyd4eHUS B
HEeCKONIbKUX yHuUBepcuretax. Hakonell, komnanus Illustra Information Technologies (1mo3:xke crapmas
4acTbio Informix, KoTopas cedac IMpuHaAjaexxuT /BM) BocCIlojIb30Banach KOOOM M HalllJla eMy KOMMeED-
yeckoe nmpuMeHeHnure. B koH1e 1992 POSTGRES ctan ocuHoBHo# CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
ekTa Sequoia 2000, onucaHHOTO B ston92.

B 1993 uyucno BHEIIHUX ITONIb30BaTese yaBouaoch. CTamo 0YeBHUOHO, YTO OOCIIyKMBaHME KOJa U IIOf-
Iep’kKKa 3aHUMaeT CJIMIIKOM MHOT'O BpEMEHH, U €r0 He XBaTaeT Ha UCCIiemoBaHusA. [[JId CHUXKEHUS 9TOMU
Harpy3ku npoekT POSTGRES B bepkiu Ol ouIlaabHO 3aKPHIT Ha Bepcun 4.2.

3.2. Postgres95

3

B 1994 Ouppu 0 u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpetatop s3bika SQL. Yke ¢ HOBHIM
uMmeHeM Postgres95 Ovi1 onyOnuKoBaH B MIHTepHeTe 1 Havall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBEITEIM UCXOMHBIM KOIOM.

Kop Postgres95 6wt mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuicsa Ha 25%. Bnaromaps
MHOKEeCTBY BHYTPEHHUX U3MEeHEHUH OH cTall OricTpee u yonobHee. Postgres95 Bepcuu 1.0.x paboTan mpu-
MepHo Ha 30-50% 6nicTpee POSTGRES Bepcuu 4.2 (mo Tectam Wisconsin Benchmark). ITomumo mcopas-
JIeHUS OIIMOOK, ITPOMU3OIIIIH CIIeAYIOIINe U3MEeHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHLIN B cepBepe). (MHTepdelicHas
oubnuoTeka libpg yHacnemgosana cBo€ uMsa ot PostQUEL.) TTog3ampock! He MOAaepKUBaTUCh OO BHI-
xoma PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBIJIO UMUTUPOBaTh B Postgres95 ¢ moMoOIIIb0 Mob-
30BaTenbCcKux pyHKuM SQL. Bl 3aHOBO peann30BaHEl arperaTHble GyHKINM. TakxkKe IOSBUIACh
noagepxkKKa MpenjioXeHus GROUP BY.

e [nsg nHTepaKTUBHEIX SQL-3ampocoB Oniya pa3paboTaHa HOBas IporpamMma (psql), KoTopas HCIIOIhb-
3oBana GNU Readline. Ctapas mporpamMma monitor ctana He HyXKHa.

* TloaBunachk HOBas KIUeHTCKasd Oubnuorera libpgtcl gnsa nopaepxkku Tcl-knueHToB. [ITpumep 060-
JIOYKHM, pgtclsh, IPeACTaBIsa HOBEEe KoMaHAH Tcl os B3auMopenicTBus porpaMm Tcl ¢ cepeepoM
Postgres95.

* BrI ycoBepiIeHCTBOBaH UHTePdeHc st paboTe ¢ 60nbmmMu 00beKTaMu. EQUHCTBEHHBIM MeXaHU3-
MOM XpaHEeHUS TaKWUX JMaHHBIX CTalId WHBEPCUOHHBIE 00heKTH. (MHBepCcHOHHAA ¢aliioBas cucTemMa
Oblyia ymaneHa.)

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

¢ C UCXOOHBIM KOOM CTAaIM PACIPOCTPAHATLCSA KpaTKHe ONMMCAaHUS BO3MOXKHOCTEH CTaHOapTHOIO
SQL, a Takxe camoro Postgres95.

e Ins cOopku ucnomb3oBancs GNU make (BMecto BSD make). KpoMme TOro, cTamno BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemopuduimposanHoi Bepcueit GCC (OBII0 MCIIPaBieHO BEIpaBHUBAHME
OaHHBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIIHITAHNE BpeMeHeM. MuI BHIOpaiu HO-
Boe uMs, PostgreSQL, oTpaxatomiee cBsa3b Mexay opuruHanbHeIM POSTGRES u 6oee mo3gHUME Bep-
cusiMu c noppepxkkoi SQL. B To XKe BpeMsi, Mbl IPOAOJIZKUIIN HyMepaluio Bepcuii ¢ 6.0, BEpHYBIINUCH K
mocnenoBaTelbHOCTH, HauaTol B mpoekTe bepknu POSTGRES.

Postgres no-nipexxHeMy cumTaeTcsa opUIIMaIbHEIM UMeHEM IIPOeKTa He TOJIBKO 110 TPagUuIlluy, HO M IIOTO-
My, 4To Postgres npoussHocuts npoire, yeM PostgreSQL.
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B mporecce paspaboTku Postgres95 ocHOBHEIMM 3amadaMy ObIIM MOWCK M IMIOHUMAHUE CYIIEeCTBYIOIINX
mpob6ieM B cepBepHOM Kopme. C mepexomoM K PostgreSQL akKIeHTH CMECTHIMCH K Peanu3aliui HOBBIX
GyHKUIME 1 BO3MOXKHOCTEHM, XOTsI paboTa IPOJoJIzKaeTCsl BO BCeX HANIPABIIEHUSX.

4. CornaweHus

Crenymorye COTNalleHusT UCIOIb3YIOTCS B OMMMCAHUSIX KOMaH/: KBajipaTHbIe CKOOKM ([ ¥ ]) oOo3Haya-
0T HeoOsi3aTeNnbHbIe YacTu. PurypHuie CKOOKM ({ ¥ }) ¥ BepTHKallbHas uepTa (|) 0003HAYAIOT BHIOOP
OOHOTO U3 IMPEeII0XKEeHHBIX BapuaHToOB. MHOTOoTOUHME (. ..) O3HAYAeT, YTO IPEOLIAYIITUI 3JIEMEHT MOXKHO
TIOBTOPUTL.

HNHorpa gnst scHocTu KoMaHasl SQL mpegBapstoTCs IpUralleHueM =>, a KOMaHaIbl 000JI0YKY — IPUTIa-
IIeHUueM S.

IMog admuHucmpamopom 3mech OOBIYHO ITOHMMAETCST YeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejIaeT WUCIIOIb30BaTh JII000U
KOMIIOHEHT cUCTeMHI Postgres Pro. 9tu ponu He ciegyeT BOCIIPUHUMATH CIIMIIKOM y3KO, TaK KakK B 9TOU
KHUTEe HeT ONpeeIEéHHBIX AONYIIeHUH OTHOCUTEIHHO IPOIeAyP CUCTEMHOTO afMUHUCTPUPOBAHUS.

5. Kak npaBusbHO cooOwuTb 00 oLUMOKe

Ecnu B HalimeéTe ommbKy B Postgres Pro, madiTe Ham 3HaTh 0 Hel. Biraromapst Bamemy oT4€Ty 00 ommubke,
Postgres Pro crtaHer einé Gojiee HagéXXHEIM, Bedb [axKe IIPHU CaMOM BEICOKOM KauyeCTBe KOoda Helb3sd
rapaHTUPOBAaTh, YTO KazxKAbIN OJIOK M Kaxmaas GyHKIus Postgres Pro 6ymeTr paboTaTh Be3fe u IIpu JTI0OBIX
00CTOSITETBCTBAX.

Cnepyrolye npeajioXKeHus IPU3BaHbI IOMOYb BaM B COCTABJIEHMH OT4YE€Ta 00 omubKe, KOTOPHIM MOXKHO
OyneTr o6paboraTh 3¢ dpeKkTuBHO. MBI He TpeOyeM UX HEYKOCHUTEJILHOT'O BBITIOJTHEHUS, HO BCE JKe JIy4IIe
crepoBaTh UM OJig obiiero 6ara.

5.1. IvarHocTuka owmOboK

IIpexne yeM coobiiaTh 00 omubKe, IIoxkKalyicTa, IPOYNTailiTe U IlepeunTaiiTe JOKyMeHTaluo0 U yoenu-
TeChb, YTO BOOOIIEe BO3MOXKHO CHejIaTh TO, YTO Bl XOTUTEe. ECiIM M3 MOKYMEHTAllMU HESICHO, MOXKHO 3TO
cOenaTh WU HET, IoXkanyicra, coobmuTe u 06 3ToM (Torfa 5To omubKa B fOKyMeHTaluu). Eciu Bsic-
HAEeTCd, 4TO IIPpOorpaMMa OejlaeT YTO-TO He TaK, KaK HAallUCaHO B JOKYMEHTalluHu, 3TO TOXKe omubOKa. BoT
JINITHE HEKOTOPRIE IIPUMEPHI BO3MOKHBIX OIINOOK:

* TIporpamMMa 3aBepIIaeTCsl C aBapUHHBIM CUTHAJIOM UJIH CO00IeHueM 00 ommnbKe onepaluoHHON CH-
CTeMBbI, YKa3kIBaloIel Ha npobneMy B mporpaMMe. (B KauecTBe KOHTPIIpUMeEpPa MOXKHO IPUBECTH
coob1ieHne «HeT MecTa Ha [ucKe» — 3Ty IP0o0IeMy BB JOJIKHEL PEIIUTEL CaMU.)

e IIporpaMma BHIOAET HENIPABUIBLHBINA PE3YIbTAT IS JTIOOBIX BBOTUMBIX JaHHEIX.
¢ [IporpaMma OTKa3bkIBae€TCS MIPUHUMATD OOIMYCTHUMEIE (COTTIAaCHO MOKyMEHTAIIUM) MaHHEIe.

e IIporpaMma npuHHMaeT HEJOIYyCTUMbIE JaHHEIe 0e3 coobmenus 00 omubKe UM IpeayIpeRKaeHus.
Ho nmoMHUTE: TO, YTO Bhl CUMTAETE HEOONYCTUMBIM, Mbl MOXKEM CUUTATh IPUEMJIEMBIM PACIINPEHH-
€M HJII COBMECTHUMEBIM C IIPUHSATON IPaKTUKOM.

* He ymaétcs yctaHoBuTh Postgres Pro Ha mogaepkuBaeMoi miaTdopMe, BEITIOJIHAS COOTBETCTBYIO-
e MHCTPYKIIUM.

3mech mof «IIporpaMMOoli» IMOOPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOHAEMBIN (aiiy, a He UCKITIOUYUTEIBHO
CEepBEPHEIN IIPOIIECC.

MennenHas paboTa MM BBICOKAS 3arpy3Ka PecypcoB — 3TO He 00s3aTenbHOo omubKa. TakkKe MOXKeT He
OBITH OIIMOKOM KaKoe-TO HeCOOTBETCTBHEe cTaHmapTy SQL, eciu TOJBKO SIBHO HE OEKIapUPYeTCs COOT-
BETCTBHE B JAaHHOM acCIIEKTe.

5.2. Yto coobuwaThb

Coobi1mas o mpob6ieMe, ITocTapaiTech U3M0XKUTE Bce (pakThl. B KakgoMm oTuéTe 006 omubKe cuegyeT yKa-
3aTh:
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e TouHYIO IIOCJIEIOBATEILHOCTD AeHUCTBUH OJIsT BOCIIPOM3BEIeHUs NPoOIeMbl, HaUYMHAas C 3anyckad npo-
epammbol. OHa OOXKHA OBITH CAMOIOCTATOYHOM; €CJIM BLIBOJ 3aBHUCUT OT HAaHHBIX B TAOMHUIIAX, TO
HEeOO0CTAaTOYHO COOOIIUTh OOUH JINIIL SELECT, 6€3 MpequIeCTBYIOIIUX OIePaTOPOB CREATE TABLE U
INSERT.

JIyumu#t popMat TecTa st npobiem ¢ SQL — ¢daiin, KoTOpEIM MOXKHO IepegaTh mporpaMmme psql

u yBumeTh mpobnemy. (U ybenurecs, 4To B BalleM daiine ~/ .psqglrc HUYero HeT.) CaMbIil TPOCTOU
cr1oco0 MOIyYUTh TAaKOM (alyi — BEITPY3UTh 00BABIEHUS TaOIUIl U JaHHBIE, HEOOXOOUMEIE OJISI CO-
3maHus MOJIUTOHA, C TOMOIILI0 pg dump, a 3aTeM mob6aBuTh MpobaeMHbIN 3anpoc. [TocTapaiiTecs co-
KPaTUTh Pa3Mep Balllero TECTOBOTO MPUMeEPA, XOTS 3TO He abcomoTHO Heobxogumo. Ecnu omubkra
BOCITPOM3BOOUTCS, MBI HANUIEM €€ B JIIOOOM CiTydae.

Ecnu Ballle NpuiiokeHne UCIOIb3yeT KaKOK-TO APYroW KIueHTCKuu untepderic, Hanpumep PHP mo-
XKanyHCcTa, IONbTalTeCh CBECTH OMIMOKY K IIPOOIEMHEIM 3aIIpocaM.

* PesynbTaT, KOTOPHY BH nonydaeTe. Ecinu ecTh coobmienne 06 ommubKe, mMokKaxxute ero. Eciu mpo-
rpaMMa 3aBepLIaeTCs OIUOKOM OMeParoOHHON CUCTEMEI, COOOIIMTE 0 Hel. Vi ecniu HUYEro He
MIPOUCXOIOUT, OTpa3uTe 3TO. [lake eciu B pe3yiIbTaTe Balller0 TECTA MPOUCXOOUT COOM IPOTrpaMMEI
WJIY YTO-TO OYEBUIOHOE, MBI MOXKEM He HabmonaTh 3Toro y cebs. IIpoine Bcero 6ymeT CKOMMPOBATH
TEKCT C TEPMUHAJIA, €CJIU 9TO BO3MOIKHO.

IIpuMmeyanue

Ecnu BB ymoMuHaeTe coobiieHure 06 omnbKe, MoxKanyicTa, yKaxKuTe ero B Haubosee IMoTHOM
¢opme. Hanpumep, B psql, mst 3TOro cHavasla BEIIOTHUTE \set VERBOSITY verbose. Ecnm
BBI ITUTHPYETE COOOIIEeHNST U3 XKypHalla COOBITUH cepBepa, IPUCBONTE ITapaMeTPy BHIIOIHEe-
Hus log error verbosity 3HaueHUe verbose, 4TOOH XKypHas Ob1 Hanbonee MOAPOOHBIM.

IIpumMeyanue

B ciyuae kputndeckux omuboK coobIIeHne Ha CTOPOHE KIIMEeHTa MOXKEeT He COflepkaTh BCIO
HeoOxomuMyto nHpopmanuio. [ToxkasnyicTa, TakXKe H3yIUTe KypHAall cepBepa 0a3 maHHBIX.

* QOueHb BaXXHO OTMETHUTH, KAKOU Pe3y/IbTaT Bl OXKUAAJIN IOTYy4YUTh. [10KamyicTa, IPUBOAUTE OXKUOA-
€MBIU pe3yJIbTaT, ECJIH 3TO YMECTHO.

* Bce mapaMeTphl KOMaHAHOMW CTPOKHU U APYyTHe MTapaMeTpHl 3aIyCKa, BKITI0Yasi BCe CBSI3aHHBIE TIepe-
MEHHBIE OKPYXKEHUS UK Qaiabl KOHQUTYypaluu, KOTOPLIE BE U3MEHSIIIH.

* BCé, YTO BHI J€JIa/Ih HEe TaK, KaK HAalluCaHO B MHCTPYKIHUAX 1O YCTaHOBKE.

* Bepcuro Postgres Pro. YToOwI BEISICHUTD BEPCHUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOUEHBI, MOXKHO BHI-
TIOMHUTL KOMaHAy SELECT pgpro_version () ;. BOTBIIMHCTBO MCIOIHSIEMEBIX IPOrPaMM TaKzKe o[-
OepKUBAIOT MapaMeTp —-version; KaK MUHHUMYM [JOJI2KHO paboTaTh postgres —-version M psql —-—
version.

* Caepenus o nmatdopMe, BKIOYas Ha3BaHUE U BEPCUIO sapa, 6ubnuoTeku C, XapaKTePUCTUKHU IIPO-
meccopa, IaMsTH U T. 1.

5.3. Kypa coobwaTb

B of6mem cnydae moceinaThk coobimenus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
IIPOCHM Bac HaIMCaTh HHGHOPMATUBHYIO TEMY ITHMChbMa, BO3MOXKHO BKJIIOYMB B HEE YaCThb COOOIIEeHus 00
ommoKe.

He otmnpaBnsiiTe ot4étel 00 ommbKax, crmenuuyYHBX miast Postgres Pro, Ha agpec IOOmep:KKH
PostgreSQL, Ttak kKak Postgres Pro He mopmpepzkuBaeTcs coobimecTBoM PostgreSQL. OpmHaKO BB MO-
XKeTe cooOMIaTh II0 aapecy <pgsgl-bugs@lists.postgresgl.org> 000 Bcex omubKax, CBSI3aHHBIX C
PostgreSQL.

XXix



[TpemucnoBue

Iaxxe ecnu Bamma ommbOKa He CBs3aHa C ocoOeHHocTsMu Postgres Pro, He mochIIaiiTe cooOire-
HUS B CIIMCKU PACCHIIKHU [JIs II0JIb30BaTeJiel, HallpUMepP B <pgsql-sql@Rlists.postgresqgl.org> WU
<pgsqgl-general@Rlists.postgresqgl.org>. OTU PaCCHIJIKH IpeaHa3Ha4YeHbl OIS OTBETOB Ha BOIIPOCH
TIOIb30BaTeNIeN, ¥ UX MONMHUCUYUKY OOBIYHO HEe XOTST IT0Ty4aTh coo0IIeHus o6 ommbKkax, 60jiee TOro, OHU
BPSMA TN UCIPABAT UX.

Takxe, MMOKaIyHucTa, He OTIIPaBIISHTE OTYETHI 00 ommbKax B CIIKCOK
<pgsgl-hackers@lists.postgresql.org>. DTOT CIIMCOK MpeOHA3HA4YeH [y 00CyKOeHusT pa3paboTKu
PostgreSQL, u OymeT nydiiie, eciu coobienus 00 ommbKax OyayT CyIIeCTBOBATh OTHENbHO. MEI TepeHe-
céM o0cyxkpaeHue Balled omubKy B pgsgl-hackers, ecyiu cBsi3anHas ¢ PostgreSQL npobiema nmotpebyeT
IOMOJIHUTEILHOTO PACCMOTPEHHS.
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HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

Ecnu BeI ycTanaBnusaeTe Postgres Pro caMocTosiTENIBHO, BOCIONB3YUTECh MHCTPYKIIUSIMHU 10 YCTAHOBKE
(I'nmaBa 16), a 3aKOHYUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUI0. O0s3aTeIbHO TPOYUTAUTE M BHIIOJ-
HUTE yKa3aHUus 10 YCTAHOBKE COOTBETCTBYIOIINX IEPEMEHHEBIX OKPYKEHU .

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

Emeé oquH BO3MOXKHEIN OTBET:

createdb: 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 CUCTEMEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyuTtaute ['masy 20,
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 (16.10.1)

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

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He sIBA0TCs SQL-onmepaTtopamu. OHu
HaAYMHAIOTCSA ¢ 0OpaTHOM KOCOM 4epThl, «\». Hampumep, BBl MOXKeTe IMOYYUTh CIIPABKY 10 PA3JIMYHBEIM
SQL-komangam Postgres Pro, BBeps:

mydb=> \h

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

U psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEAUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTH psql JOKYMEHTHPOBAHHI B CIpaBKe Ps(l. B 3ToM pyKoBOICTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTHY SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YIOOHOM ClIydae.
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2.1. BBepeHue

B 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 MaTeMaTUYECKH TOUHOoe 0003HaYeHue mabiulbl. XpaHeHHe TaHHBIX B TaOIHIIaX TaK pacopocTpaHe-
HO CEerofHs, YTO 9TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHUaHTOM, XOTSI €CTh MHOXKECTBO OPYTUX CIIOCOOO0OB
opraHu3anuu 6a3 maHHBIX. Hampumep, dainsl u Kataaoru B Unix-momoOHBIX OIEPalMOHHBIX CUCTEMax
00pa3yioT nepapxuiecKyro 6a3y JaHHBIX, a CETOIHS aKTUBHO Pa3BUBAIOTCS 0O BEKTHO-OPUEHTUPOBAHHEBIE
0a3bl MaHHBIX.

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.




A3k SQL

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;
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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.

21


https://www.postgresql.org

Hactb Il. A3bIK SQL

B 5TOl yacTu KHUT'U ONKCHIBaeTCs HCIIoNb3oBaHKe s3blka SQL B Postgres Pro. Mel HAYHEM C ONMCAHUSA
obmero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK CcO3[aBaTh CTPYKTYPHI A1 XpaHEHUS OaHHEIX, KaK Ha-
MONHATH 023y JaHHBIX U KaK BHIIIOJIHATDH 3aIIPOCH K Hel. B ipomonkeruy OyAoyT IepedrCcIIeHEl CyIleCTBY-
IoIe TUIB JaHHBIX ¥ QYHKIUY, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHel], 3aKOHYUTCS 3Ta 4acCTh
paccMOTpeHUEeM BaXKHBIX aClIeKTOB HaCTPOUKYK 6a3bl JaHHEBIX AJIS ONTUMAalIbHOM IIPON3BOOUTEILHOCTH.

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

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




naBa 4. CuHTakcuc SQL

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

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

I[Toka3aHHBIE BBIIIIE KOMaHObLI COAepKalau KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SBISIOTCS
IpuUMepaMHu K/1H04eablX €108, TO eCTh CJIOB, UMeIouX pUKCcUpoBaHHOe 3HaYeHue B s13bike SQL. KoMmro-
HEHTHI MY_TABLE U A SBJISTIOTCS IIpUMepaMu udeHmugukamopos. OHU UOEeHTUDUIIUPYIOT UMEeHa TabIIuII,
CTOJIOIIOB M/IH OPYTruXx 00BbEKTOB 6a3 JaHHEBIX, B 3aBUCUMOCTH OT TOTO, T{Ie OHU HCIIOIb3YyIOTCSA. [loaTOMy
MHOI'Tla UX Ha3bIBAlOT IIPOCTO «MMeHaMu». KiioueBhie CJIoBa U UOEHTUOUKATOPH UMEIOT OOUHAKOBYIO
JIEKCUYECKYIO CTPYKTYPY, TO €CTb, He 3Has SI3bIKa, HEJIb35 ONPEeNesIuTh, SIBISETCS JI1 HEKOTOPHIM KOM-
TIOHEHT KJII0UEBBIM CIIOBOM MU UOEHTUPUKATOPOM. [10JITHEIM CIIMCOK KIIIOUEBHIX CJIOB MIPUBEHOEH B [1pu-
noxenuu C.

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

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

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

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

UPDATE my_table SET a = 5;

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

UPDATE "my_table" SET "a" = 5;

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

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

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

Us"d\0061t\+000061"

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

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

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

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

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

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

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

4.1.2. KOHCTaHTHI

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

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

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

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

SELECT 'foo'
'bar';

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

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

Taonauma 4.1. CnennmocjieqoBaTe/IbHOCTH

CrnenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GopMHI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

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

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

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-0UTHHIN IIeCTHAOATePUYHBIN KO
cumMmBosia Unicode

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

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

BauMaHue

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

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

CTpOKOBaH KOHCTaHTa He MOXKEeT BKII0YaTh CUMBOJ ¢ KomoM O.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMu Unicode

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

Us'd\0061t\+000061"

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

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

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

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

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

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

Korma komupoBka cepBepa — He UTF-8, cHMBOJI C KOOOM, YKa3aHHELIM 3TOH CIIEIIOCIeN0BaTEeIbHOCThIO,
nmpeoOpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeoOpa3oBaHie HEBO3MOXKHO, BhIIa-
éTcs ommnbKa.

TakXke 3aMeTbTe, YTO CIEINOocienoBaTeIbHOCTH Unicode B CTPOKOBBIX KOHCTAHTaX paboTaioT, TOJIBKO
KoTfa mapaMmeTp KoHpurypauuu standard conforming strings paBeH on. 9T0 00BSICHIETCS TEM, UTO UHA-
ye KJIIMEHTCKHEe IPOoTrpaMMEI, IpoBepsiomue SQL-omepaTopsl, MOXXHO OyIOeT BBECTH B 3a0JIyXKOeHHE U
9KCIJIyaTHPOBATh 3TO KaK yA3BUMOCTL, HamIpumep, ayid SQL-uHbeKIui. EC/iu 3TOT ITapaMeTp UMeeT 3Ha-
YyeHHe of f, 3TH CIEINOCIef0BaTeIbHOCTH OYOYT BEI3LIBATE OIIHUOKY.

4.1.2.4. CTPOKOBble KOHCTaHTbI, 3aKJIIOYEéHHbIe B A,0J1apbl

XOTsI CTaHOAPTHBIM CUHTAKCHUC [JIsI CTPOKOBLIX KOHCTAHT OOBIYHO AOCTATOYHO yNoOeH, OH MOXKET IIJI0XO0
YUTATHCS, KOT{Ia CTPOKA COMEePKUT MHOTO alloCTPOo(dOB, TaK KakK KazKIbIH TaKOW CUMBOJI IIPUXOIUTCS Iy0-
UupoBaTh. YTOOH M B TaKMX CIIydasx 3alpOChkl OCTaBaJIMCh YuTaeMbiMu, Postgres Pro mpepmiaraet erné
OOuH CIIoCco0 3aIlMCH CTPOKOBHEIX KOHCTAHT — «3aKITI0UEHHe CTPOK B JOJIaphl». CTPOKOBAsi KOHCTAHTA,
3aKJTIOYEHHAs B [OJIJIaphl, HAYWHAETCS CO 3HaKa fJojutapa ($), Heo0si3aTeNbHOTO «Tera» U3 HEeCKOMbKUX
CUMBOJIOB ¥ eIlé OMHOTO 3HaKa [ojijapa, 3aTeM COOEePZKUT OOBIYHYIO MOCIeN0BaTEIFHOCTh CUMBOJIOB,
COCTaBISIONIYI0 CTPOKY, ¥ OKQHYHUBAETCS 3HAKOM [OJI/Iapa, TeM Ke TerOM U 3aMbIKAIOMNM 3HAaKOM OJI-
nmapa. Hampumep, cTpoky «2KaHHa o'ApK» MOXKHO 3alucaTh B JOIapax ABYMS CIIOCO0aMMu:

$$Xauua 0'ApkS$SS
$SomeTag$Xauua n'ApkS$SSomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl HE HY2KHO 3alKUCHIBAaTh 0COObIM oOpa3oM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM BHU[E: COIEPIKHU-
MOe CTPOKHU BCerma 3amluchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOKOBEIE KOHCTAHTHI B OJJITapaX MOKHO BKJIaOBIBATh APYT B APYTa, BEIOMPAs Ha Pa3HBIX YPOBHSIX BJIO-
KEHHOCTU Pa3Hble Teru. Hallle BCEro 3TO UCIIOIb3YETCS HPU HANUCAHWM ompepeneHud ¢yHKIuH. Ha-
IpUMep:

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

3mech MOCIENOBATEIBHOCTD $q$ [\t\r\n\v\\]$g$ IpemcTaBiaseT B OOJIJIapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas OyneT obpaboraHa, korna Postgres Pro OyneT BHIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta MOCJIeqOBaTEILHOCTh HE COOTBETCTBYET BHEIITHEMY TETy B HoJllapax ($function$), C TOYKU 3pEHUS
BHeINTHe! CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter cTpoKM B foJjijlapax, €CIH OH INPUCYTCTBYET, HOJI2KEH COOTBETCTBOBAThH IIpaBUJjIaM, ONpenel€eHHBIM
oI uOeHTu(GUKATOPOB 0e3 KaBHYUEK, M K TOMY K€ He JOJIZKEH CoflepKaTh 3HaK AoJiyiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$Stag$ — IpPaABUJIBHAA CTPOKA, a $TAGSString content$tag
$ — HerT.

Ctpoka B fonnapax, clienyiomnas 3a KIH4YeBEIM CII0BOM UNTH UAEHTUDUKATOPOM, NOIXKHA OTAEISITHCS OT
HEero HpOGGJ’[beIMI/I CHUMBOJIaMH, UHa4Ye OOoJIjIiap GYJIGT CUUTATHCA IIPOOOJIZKEeHUuEeM IIPeapInyiiero naeH-
TUUKaTopa.

3akJoueHre CTPOK B HOJIJIaphl He SIBIISIETCS 4acThio cTaHgapTa SQL, Ho wacTo 3To 6ojiee ymoOHEIH CIIO-
co0 3amuCHBATh CII0XKHBIE CTPOKH, YeM CTAaHOAPTHHIM BapuaHT ¢ anocTpodamu. OH 0COOEHHO II0JIe3€H,
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KOT[la HYy2>KHO IIPEICTAaBUTh CTPOKOBYIO KOHCTAHTY BHYTPH OPYIOM CTPOKY, YTO YACTO TpebyeTcs B ompe-
OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBEOEHHOM IIPUMEPE HPUIIITOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHI IIOXO0XHK Ha OOBIYHBEIE C HOIOJHUTEBHOM OYKBOM B (3arjlaBHOM WA
CTPOYHOI), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMexkKyTOUHBIX
po06esioB), HANIpUMepP: B'1001'. B OGUTOBBIX CTPOKOBBIX KOHCTAHTaX JOMYCKAIOTCS JIMIIL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITH 3alMCAHBI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBO¥ X (3arjlaBHOM UM CTPOYHOM), HAanIpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIpe MBOUYHLIX TP 3aMEHSIOTCS OQHOM ITeCTHAOIlaTEPUIHOM.

O6e (opMHI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M 0ObLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOgHAKO
3aK/II0YaTh B OOJIIapkl OMTOBBEIE CTPOKH HEJIb3sI.

4.1.2.6. UncnoBble KOHCTAHThbI

YucnoBele KOHCTAHTHI MOTYT OBITH 3a@HbI B CJIEAYIOIIEM OOIIIEM BUAE:

LJHQPEI

uugprr. [yugpe] [e [+-] gudpe]
[ yugper] . nudpri[e [+-] HuPPE]
yuprre [+-] guPpe

e nudpse — 3TO OOHA UM HECKOJIBKO AecATUYHBIX P (0..9). 1o umu mocie OecITUYHON TOYKHY (IIpu eé
HaJIWYHWK) OOJIKHA OBITh MUHUMYM OfHa Iudpa. Kak MUHUMYM omHa IMdpa moKHa CjIemoBaTh 3a 000-
3HauYeHNeM 3KCIIOHEHTHI (e), eCJIi OHO IPUCYTCTByeT. B 41CI0BOil KOHCTaHTe He MOXKeT OLITh IIPO6GEsIOB
nin I[pyTI/IX CHMBOIJIOB, 3a UCKJIDYUeHUueEM CHMBOJIOB HOJIT-IépKI/IBaHI/IH, KOTOpPEIE MOT‘YT HCIIOJIB30BATHCA
OIS BU3yaIbHOM I'PYNIIMPOBKY, KaK ONHUCAaHO HUXKe. OOpaTUTe BHUMaHHUe Ha TO, YTO JIF000M 3HAaK MUHYC
WJIM TIJIIOC B HaYallie CTPOKM HEe CUMTAETCS YaCThI0 YKCIIa — 9TO OIIepaTop, MPUMEHEHHBIN K KOHCTAHTe.

Heckonpko IIPEMEPOB OOIIYCTUMBIX YU CJIOBBEIX KOHCTAHT:

42

3.5

4.

.001

5e2
1.925e-3

KpOMe TOT'O0, HEeOeCATUYHbBIE LIEJIOYUCIIEHHBIE€ KOHCTAHTEI IDMHUMAIOTCSA B CJIIEOAYIOIINX (l)OpMaX:

Oxhexdigits
Oooctdigits
Obbindigits

rme hexdigits — OOHaA WK OoJiee mecTHamIaTepuyHeIX Udp (0-9, A-F), octdigits — ogHa umnu 6oee
BOCBEMEPUYHEIX ITUDP (0-7) u bindigits — ogHa uiau 6omee OBOMYHEIX 1udp (0 unu 1). [llecTHagaTEpPUY-
HBIe MUGPHI ¥ TPeGUKCH MOTYT YKa3bIBaThCS B BEPXHEM UIHM HUKHEM peructpe. O6paTuTe BHUMaHUe Ha
TO, YTO HeOeCATUYHEIE (OPMEI MOTYT IIPUHUMATh HE YHCJIa C APOOHOM YacCThIO, @ TOJIBKO IIeJIbie YHCIa.

Heckonbpko IIPEMEPOB OOIIYCTUMEBIX HENECATUYHBIX LIEJIOYNCIIEHHBIX KOHCTAHT:

0b100101
0B10011001
00273
00755
0x42f
OXFFFF
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[nst BU3yanpHOU IPYNNMPOBKY MeXKAy nudpaMu MOXKHO BCTABJISATH CUMBOJIEI MOOYEpKUBaHusi. OHU HE
BIUSIOT Ha 3HQYEHME KOHCTAaHTH. Hampumep:

1 500 000 000
0b10001000 00000000
0o 1 755
0xFFFF_FFFF

1.618 034

3ampeIaeTcss yKa3blBaTh CUMBOJIEI HOOQUEPKUBAHUS B Hadale WX B KOHIIE YMCIOBOM KOHCTAHTHI HUIIU
rpynnob nudp (To ecTh cpa3y Iepen HUIIH MOCIe OeCATHYHOM TOYKH WX 0003HAYEeHUs 9KCIIOHEHTH), a
Takke 00Jiee OTHOTO CUMBOJIA ITOMYEPKUBAHUS ITOIPSII.

YucnoBasa KOHCTaHTa, He coamepzKalllad TOYKHU U 3KCIIOHEHTHI, U3HAYAJIbHO PaCCMaTPUBAETCA KaK KOH-
CTaHTa TUIIA integer, €CNIM €€ 3HaUeHUe yMelllaeTcs B 32-OUTHHIU TUN integer; 3aTeM KaK KOHCTaHTa
THIIA bigint, ecliu €€ 3HaYEeHHUe yMeIaeTcs B 64-0MTHHIN bigint; B IPOTUBHOM CJIydae OHa IIPUHUMA-
eT TUII numeric. KOHCTaHTBI, cogepxKalliie NeCATHYHBIE TOYKHK n/unm 3KCIIOHEHTHI, BCerga CYUTAITCA
KOHCTQHTaMM TUIIA numeric.

V3Ha4yanpHO HAa3HAYEHHBIN TUII OaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJir'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ-.[L]1[I/IHCTB6 CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATH4YECKHU IIpHBeOeHa K
HaI/I6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeO6XOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEJIbEHO
HMHTEPIPETHUPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €0 TUIl K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETe COejlaTh, qTO6bI YHCJIOBOE 3HaA4YEHHNE PaCCMaTPHUBaJIOCh KaK UMeEIoIllee TUIL
real (float4), HAIIXCAaB:

REAL '1.23' —- CTPOKOBHIHE CTHIb
1.23::REAL —-— crunb Postgres Pro (uHCTOpHYECKHUH)

Ha camowm fesie 9TO TOMBKO YaCTHBIE CITyYaW CUHTAKCHCA IIPUBEIEHUsT TUIIOB, KOTOPHIHM OyHeT paccMmar-
puUBaThCS Halee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM K3 CIIeOYIOIIUX CII0co0O0B:

type 'string'

'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTCs mpolleaype npeobpa3oBaHus BBOMA [JIs THUNA, 0003HAYEHHOT' 0
30€eCh type. Pe3y.TIBTaTOM CTAHOBUTCsSA KOHCTAHTA YKA3dHHOI'O THIIA. fBHOE IIpuBeJeHrue TUIla MOZXKHO
OIIYCTHUTB, €CJlIn Hy}KHblf/'I THUII KOHCTAHTHI OIIpenesaeTCsa OOTHO3HAYHO (HaanMep, KOr'ga OHa IIPpUCBAWBa-

€TCA HeIIOCPpeOCTBEHHO CTOHGHy TabIHUILI), TaK KaK B 9TOM ClIy4dae IIpuBedeHne IIpoucCXoguT aBTOMATHU-
YeCKHU.

CTpPOKOBYI0 KOHCTAHTy MOXKHO 3allHCaTh, UCIIOJIb3ysi KaK OOBYHBEIM cuHTakcuc SQL, Tak u ¢dopmar c
IoJIapaMu.

Takxke MOXKHO 3amucaTb IIpuBeOgeHune TUIIOB, MCIIOJIb3YysA CUHTAKCHC (I)YHKI_[I/II;I:
typename ( 'string' )

HO 3TO paboTaeT He [OJIsT BCeEX MMEH TUIIOB; MonpoOHee 06 3ToM HanucaHo B [logpasmene 4.2.9.

KoHcTpyKUmMio ::, CAST () U CHHTAKCHUC BBHI30Ba QPYHKIIMM MOXKHO TaKXKe HCII0Ib30BaTh AJid Ipeobpaso-
BaHUS TUIIOB OOBIYHBIX BHIPAXKEHUM BO BPeMs BHITIOJTHEHUS, Kak onucaHo B [Tompasnerne 4.2.9. Bo usbe-
KaHUe CUHTaKCUYeCKOU HEeONPeNeNIEHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIOJIb30BaTh TOJILKO [JIS
yKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO OrpaHUYeHte 3alUuCH rurn 'crpoka': OHa He
paboTaeT Ayt MaCCUBOB; IOJII TAKWX KOHCTAHT CJIEYeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTcs 0000IIeHMEM CTaHOapTa:
B SQL Tako! CHHTAKCHUC IOOAep2KUBaeT TOJIBKO HEKOTOpPEIE TUIIBI HaHHEIX, HO Postgres Pro mossomnsiet
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HCIONIb30BaTh €ro Oy Bcex. CHHTAaKCUC C : : UMeeT ucrtopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNms omepaTopa o6pa3yeT IIOCIe0BaTENLHOCTh He 601ee yeM NAMEDATALEN-1 (110 ymon4aHuio 63) cuM-
BOJIOB U3 CJIEOYIOIEro CIUCKa:

+-*¥/<>=~1Q#% " &| 7
OpHaxko [y UMEH OIIePaTOPOB €CTh eIlé HeCKOJILKO OTPaHUuYeHNH:

* CoueTaHus CUMBOJIOB —— U /* HE MOTYT IPUCYTCTBOBATh B UMEHHU OTIEPATOPa, TakK KakK OHU OyayT
0603HaYaTh Ha4yaJio KOMMEHTapUsI.

* MHOTrOCHUMBOJIbHOE UMS oIlepaTopa He MO2KeT 3aKaH4YMUBaTbCA 3HAKOM + MJIK —, €CJIM TOJIBKO OHO He
COOEP2KUT TaKzKe OOJHMH U3 3THUX CHUMBOJIOB:

~T@#% "~ &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 9TOMy OrpaHHUYeHHIO,
Postgres Pro moxeTt pa3bupaThk KOppeKTHble SQL-3amrpockl 63 Tpo6eioB MexKay KOMIOHEHTaMH.

"2

3anuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHENSATh MMeHa COCEeOHUX OIIepaToOpOB
npobenamMu oIt OOHO3HAYHOCTH. HammpuMep, ecnu BB onpenenuay IpeuKCHBIN OIepaTop C UMEHeM G,
BBl HEe MOXKeTe HallhucaTh X*QY, a MOJIKHEI HallucaThb X* @Y, 4ToOBI Postgres Pro ogHO3HaYHO HPOYHUTAI
9TO KaK [Ba omepaTopa, a He OOHH.

4.1.4. CneumvanbHbleé 3HAKU

HexkoTtoprie He anmdaBUTHO-ITU(GPOBLEIE CUMBOIIE UMEIOT CIleliasibHoe 3HaueHue, HO TP 3TOM He SIBIIS-
I0TCSI onepaTopamu. [TompobHee X UCIIONL30BaHKWe OymeT PacCMOTPEHO IIPU OIMUCAHUNU COOTBETCTBYIO-
1IIero sjieMeHTa CUHTAKCHCca. 37lech OHM YIIOMHUHAIOTCS TOJIBKO IJIsI CBeMleHus U 0000IeHns UX npegHa-
3HAYEHUSs.

* 3Hak gmomnnapa ($), TpemBapAIINN YHCII0, UCIIOIb3yeTCs OJI IPeAcTaBIeHNUs IIO3ULMOHHOTO ITapa-
MeTpa B TeJle onpeneneHus QYHKIINYU WU OATOTOBIEHHOT0 ollepaTopa. B Apyrux KOHTEKCTax 3HaK
moJjiapa MOXKeT ObITh YaCThio UOEeHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIjIa-

PHL.

* Kpyrneie cko6ku ( () ) mMeIOT 0O0BIYHOE 3HAYEHNE U TPUMEHSIOTCS [JId TPYIIUPOBKY BEIPAXKEHUN U
TMOBHIIIEHUS TPUOPUTETA ONepalnii. B HEKOTOPHIX Ciydyasax CKOOKKM — 3TO HeoOXoauMasi 4aCTh CUH-
Takcuca omnpenenéHHbx SQL-KoMaH.

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

* 3angartrie (,) HUCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIMCKa.

* Touka c 3angaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPHU KOMaHIHI,
3a UCKIII0OUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBhIYKaX.

* JlBoeTouue (:) IPUMEHSIETCS [Jisi BHIOOPKH «Cpe30B» MacCuBOB (cM. Pasmesn 8.15.) B HEKOTOPHIX
muanekTtax SQL (manpumep, B Embedded SQL) gBoeToune MoxkeT OBITH MPeUKCOM B UMEHHU IIEpe-
MEHHOMU.

* 3Bé3moyKa (*) UCIIOJIb3YEeTCSA B HEKOTOPHIX KOHTEKCTaX KaK 0003HaYeHUe BCEX MOJIel CTPOKU UIIU
COCTaBHOrO 3HadyeHMus. OHa TakXKe MMeEeT CliellnajibHOe 3HaYeHUe, KOr'a UCIIONIb3yeTCs Kak apry-
MEHT HEKOTOPHBIX arperaTHBIX (GYHKIIUN, a8 UMEHHO (pYHKIUM, KOTOPLIM He HYKHEI IBHBIE IIapaMeT-

PHL.

* Touka (.) UCTIOIB3YETCS B YHUCIOBLEIX KOHCTAHTAX, @ TAKXKe IS OTHeNIeHUST UMEH CXeMbI, TaOInuIThl U
cTOoJIOIA.

4.1.5. KoMmMeHTapum
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4

KOMMeHTapI/Iﬁ — 9TO ITIOCJIegOBaTEeJIbHOCTh CHUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MUHYCOB U ITPOHOOJI-
2KaeTCd OO0 KOHIIa CTPOKH, HAIIpUMeEDP:

—— 3TO CTaHOAPTHBIM KOMMeHTapu# SQL

Kpome aToro, 6;10uHbBle KOMMEHTapPHUH MOXKHO 3alUCHBATh B cTune C:

/* MHOTOCTPOUHBIH KOMMEHTAaPHH

* C BIOXEHHOCTHIO: /* BIOXEHHBIH OJIOK KOMMeHTapud */

*/
roe KOMMeHTapuil HauuMHaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. BIo4HbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTa, Kak pa3pemnieHo 1no ctaumapty SQL (Ho He pa3pellleHo B

C), Tak 4TO BBl MOJKEeTEe KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
0JIOKM KOMMEHTAPHEB.

KomMMeHTapuii yganseTcs U3 BXOOHOTO ITOTOKA B Hayajle CHHTAKCUYECKOTO aHalu3a U GaKTUUYeCKH 3a-
MeHsieTCs mpobesioM.

1.6. NpuopuTteThbl ONepaTopos

B Tab6mnurie 4.2 moka3aHBI IPUOPUTETHL M OUEPEMHOCTD OIIEPATOPOB, AercTByIINe B Postgres Pro. Bomb-
UIMHCTBO OIIEPaATOPOB MMEIOT OOWHAKOBHIM IPHUOPUTET U BHIYUCISIOTCS CJieBa HampaBo. [Ipuopurer u
04YEepPENHOCTE OIIEPaTOPOB KECTKO ((UKCUPOBAHE B CHHTAaKCUUYECKOM aHalu3aTope. Eciu BB XOTUTE, YTO-
OBl BEIpaA’KeHME C HECKOJIBKUMU OllepaTopaMu pa30upaliock He B TOM IIOPSIAKE, KOTOPHINA HUKTYIOT 3TH
TPHUOPUTETHI, HOOABbTE CKOOKH.

Ta6muuna 4.2. [IpuopureT oneparopoB (OT 00IBIIEro K MEHbIIIEMY)

Oneparop/371€MeHT OuepéaHoCThL Onucanue
CIIeBa-HaIpaBo pas3menuTent UMEH TaOIUIIEI ¥ CTOJIOIIa
cJIeBa-HAIpPaBo mpuBeAeHue TUTIOB B cTuie Postgres

Pro

[] clIeBa-HaIIPaBo BBIOOD 3JIEMEHTa MacCHUBa

+ - cIpaBa-HaJIeBO VHAPHLIH IIJII0C, YHAPHLIH MUHYC

COLLATE clieBa-HaIIPaBoO BBIOOD HpaBUjIla COPTUPOBKHU

AT clieBa-HaIlpaBo AT TIME ZONE

A cleBa-HaIIPaBoO BO3BEEHME B CTEIIEHb

* /g cjieBa-HaIIPaBo YMHOXKEHUe, IeJIeHue, OCTATOK OT Aere-

HUA

+_

CJiIeBa-HaIIpaBO

CJIOZKeHH e, BEIYUTaHue

(;mro6oi mpyrol orepaTop)

CJIeBa-HAIIPaBo

BCe OpyTrue BCTPOEHHEIE U TT0JTh30Ba-
TEJILCKHE OTIEPATOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIPOBEPKa Jualia30Ha, IIPOBEPKaA YJIeH-
CTBa, CPaBHEHHUE CTPOK

<> =<=>= <>

oImepaTophl CPAaBHEHHSI

IS ISNULL NOTNULL

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

NOT CIIpaBa-HaAJIEBO JIOTU4YEeCKO€e OTpHullaHHEe
AND CJieBa-HaIIpaBO JIOTH4YeCKasad KOHBIOHKIIN A
OR CJieBa-HaIIpaBO JIoTH4YeCKasa ODU3BbIOHKIINA

3aMeThTe, YTO IIpaBUjla IPHOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEeHaMH, YTO U BHIIIIEIIepeYrCIeHHbe BCTPOEHHBIE onepaTopsl. Hampumep,

31



Cunrtakcuc SQL

€CJIX BHI OIIPEAEJINTE OIIePaTop «+>» OJIsI HEKOTOPOTO HECTAHOAPTHOI'O THUIIA AAHHBIX, OH 6YJZ[GT HUMETHb TOT
2Ke IIPDUOPHUTET, 4YTO U BCTpOBHHbIﬁ ommepaTop «+>», He3aBUCHMO OT TOT'O, YTO OH Yy BacC OeJlaeT.

KOl"I[a B KOHCTPYKILIMHU OPERATOR HMCIIOJIB3YETCA UM4A OoIlepaTopa Co CXGMOfI, HaIIpyMep TakK:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTa OPERATOR MMEET MPUOPUTET 10 YMOJTYAHUIO, COOTBETCTBYIOIIUH B Tabnuie 4.2 CTpPOKe «JI0060Mu
OpYyro# omepaTtop». DTO HE 3aBUCUT OT TOrO, KaKWe MMEHHO OIEPATOPHl HAXOHOSTCS B KOHCTPYKLIUU
OPERATOR () .

IIpumMeuanue

B PostgreSQL go Bepcuu 9.5 mericTBOBa/IM HEMHOTO OPYyTrUe IIpaBuia IPHUOPUTETA OlIepaTopoB. B
YaCTHOCTH, OIlepaTopHl <=, >= U <> o0pabaThBanuch 110 061eMy IIpaBUITy; IPOBEPKU 1S MMeNu
00y1ee BEICOKUY IPUOPUTET; a NOT BETWEEN U CBSI3aHHBIE KOHCTPYKIMHK paboTai HECOTIaCOBaHHO
— B HEKOTOPHIX CJIydasiX MPUOPUTETHEE OKa3bIBAJICA OIIEPAaTOpP NOT, a He BETWEEN. ITtH IIpaBHJIa
ObLJIM U3MEHEHEI OJId JIy4dIIero COOTBETCTBUA CTaHOAPTY SQL " OJ1d YMEHBIIIEeHW A IIyTaHUIIbI U3-3a
HecorJIacoBaHHOU 06paboTKU JIOTMUYeCKHW PaBHO3HAYHEIX KOHCTPYKIHH. B GONLIINHCTBE Clly4uaeB
9TH USMEHEHUI HUKaK He ITPOABATCH, 1udo MOT'YT IIPDUBECTHU K omunbKaM THUIIA «HET TaKor'o oIiepa-
TOpa», KOTOPhle MOXKHO Pa3pelluTh, f00aBuB CKOOKM. OOHAKO BO3MOKHEI 0COOBIE CTydau, Koraa
3anpoc OymeTt pa3obpaH 6e3 omuOKU, HO eT0 IIOBENEHNE MOKET U3MEHUTHCS.

4.2. Bolpa>keHua 3Ha4YeHun

BrlpaxkeHusi 3HaYeHHUST IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HalpuMep B CIHCKEe Pe3yIbTaTOB
KOMaHAH SELECT, B 3HAQYEHUSAX CTONOIOB B INSERT U/IX UPDATE HMIX B YCJIOBUSX IOMCKA BO MHOTHX KO-
MaHpaX. Pe3ynmbTaT TakKOro BRIPAXKEHMS WHOTHOA HA3bIBAIOT CKA/ASAPOM, YTOOH OTIUYUTH €TI0 OT PEe3yiib-
TaTa TabIUYHOTO BEIPaXKeHus (KOTOPHIN ITPeAaCcTaBiIsieT co0oi Tabmuiry). A caMu BEIpaKeHUsI 3HAYEHUS
YacTO HA3BIBAIOT CKA/ASPHbIMU (MM TPOCTO 8bipadceHusamu). CHUHTAKCUC TaKUX BBIPA’KEHUM ITO3BOJIS-
€T BHIUYUCJISITh 3HAYEHUS U3 TPUMUTHUBHBLIX YaCTeH, UCIOJIB3YS apuMeTHIeCKUEe, TOTUYECKUe U OPyTrue
oIeparuu.

BripaxeHusSIMU 3HaQUEHUS SIBISIOTCH:

* KoHCTaHTa UM HEeIOCpeOCTBEHHOEe 3HaYeHUe

* CcrpuiKka Ha cTosbers

e CchlJIKa Ha MO3UIMOHHLIN ITapaMeTp B TeJjle olpefesyieHus QyHKIIUMK UJIU IIOATOTOBJIEHHOTO OIlepaTo-
pa

* BrIpaxeHUe C UHOEKCOM

* BrlpaxkeHue BriOopa 0osd

e [IpumeHeHue onepartopa

* BrI30B QyHKIMU

e ArperaTHOe BHIpaxkKeHUE

* BEI30B OKOHHOU QyHKITUU

» TlpuBemeHUe TUIIOB

* IlpumeHeHUe IpPaBUII COPTUPOBKU

* CxansgpHBIU ITOA3aMIpocC

* KoHCcTpyKTOp Maccusa

¢ KoHCTPYKTOpP TaOIUYHOM CTPOKHU

* Kpowme TOro, BEIpaxkeHneM 3HaUYEHUS SBIISIOTCS CKOOKY (IpeqHa3HauYeHHBIE OIS TPYNIUPOBKY MOMI-
BBIPAXKEHUM U IIePEOIPENEIIeHUsI IPUOPUTETA )
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B momosiHEeHHWE K 3TOMY CIIHCKY €CTh €IIé HECKOJIbKO KOHCTPYKIIUM, KOTOPHIE MOXKHO KJIaCCUPUITUPOBATh
KaK BBIPAXKEHUS, XOTSI OHU HEe COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM IIpaBuiaaM. OHU OOBIYHO UMEIOT
Bun GQYHKIIUM WK OIepaTtopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOmEM pa3pmene [maswr 9. Ilpumep
TaKO¥ KOHCTPYKIIUU — IIpPenjiokKeHrne IS NULL.

MtI yke obcynuan KOHCTAHTH B [Togpa3nerne 4.1.2. B cneayomux pasneiaXx PaCCMaTPUBAIOTCS OCTallb-
HBI€ BAPHUAHTHI.

4.2.1. CcbiJZIKM Ha cTONOUbI

4

CchINKy Ha cToinbel] MOXKHO 3alucaTh B popMme:

OTHOIEHHE . HMI_CTOonbIla

3mech oraomenue — UM TaOMUIE! (BO3MOXKHO, TIOJTHOE, C UMEHEM CXEMEI) UJIN €€ TICEeBOOHUM, OTIpere-
JIEHHBIU B IIPEIJIOKEeHUM FROM. TO MMS U Pa3[eIsionlyl0 TOYKY MOXKHO OIIYCTHUTB, €CJIU UMS CTOJIOIa
VHUKAJIBbHO Cpeau BCcex TaOuIl, 3a0elCTBOBAaHHBIX B TEKyIIeM 3ampoce. (CMm. Takxke ['1maBy 7.)

2.2. No3MUUOHHDbIE NapaMeTpbl

CchlJika Ha MO3ULMOHHBIN ITapaMeTp IPUMEHSETCS IOJis oOpallleHus: K 3HaueHUIo, nepegaHHomMmy B SQL-
omepaTtop u3BHe. [lapaMeTphl HUCIIONB3YIOTCS B onpenenerHusx SQL-GyHKIUE ¥ IOATOTOBIEHHBIX OIe-
paTopoB. HekoToprie KIMeHTCKUe OMOIMOTEKH TaKxXKe IOANePKUBAIOT Ilepeady 3HauYeHUM JaHHBIX OT-
OenbHO OT caMo¥ SQL-KOoMaHObl, ¥ B 9TOM CjIy4ae IIapaMeTpHl ITI03BOJIAIOT CCHIJIAThCS Ha TakKue 3Hade-
Hus. CchlJIKa Ha IapaMeTp 3allMChIBAeTCS B cliedyloiei hopMme:

Sympcmno

Hampumep, paccMOTpuM ciieAyooIee onpeneneHre GyHKIUT dept:

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

3mech $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHME MTEPBOTO apryMeHTa QYHKIWMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

Ecnu B BEIPpazK€HHWHW BBI UMeeTe JeJI0 C MaCCUBOM, TO MO2KHO HM3BJI€eYb OHpeHeHéHHbIﬁ €ro J9JIEMEHT, Ha-
IINCaB:

BEIPAXEHHE [ HHOEKC]

WA HECKOJIBKO COCETHUX 3IIEMEHTOB («Cpe3 MacCHuBa»):

BbIpaAXEHHE | HUXHHH _HHIEKC:BEPXHHH_HHIOEKC]

(3mech kBampaTHHIE CKOOKH [ ] HOJXKHBEI IIPHUCYTCTBOBATh OYKBallbHO.) KaxXKOBlH mmnexc caM IIo cebe

SIBJISIETCS BRIPA’KEHWEM, PE3YJIbTAaT KOTOPOTO OKPYTAAETCS K OIUKaANIIEMY IL[€JTOMY.

B O6U_IeM CJIy4ae€ BripaxeHrne MACCHUBaA OOJI2ZKHO 3aKJIIOYaThECA B KPYTJIbIE CKOOKHM, HO UX MOXKHO OIMIyCTHUTH,
KOrga BhEIpaXKeHHne C MHOEKCOM — 3TO IIPOCTO CCEBIJIKA Ha CTOJ'I6€I_I UJIY TTO3ULIMOHHBIN ImapaMeTp. KpOMe
TOT'0, MOXKHO COEIUHUTL HECKOJIBKO MHIEKCOB, €CJIM UCXOOHBIM MaCCUB MHOFOMGpHBIfI. HaanMep:

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

(dyHKUMI_Maccus (a,b)) [42]

B mocnepHel cTpoKe Kpyriable CKOOKYU HeoOxomuMbl. [TogpobHee MacCcuBhH paccMaTpuUBaloTCs B Pasme-
je 8.15.

4.2.4. BoiOop nons

33



Cunrtakcuc SQL

Ecnu Pe3yIbTaT BBIPAXKEHUSA — 3Ha4YeHHe COCTAaBHOI'O THIIa (CTpOKa Ta6J'II/II_I]>I), TOoTroa OHpeHeHéHHOG
moJjie 3Tou CTPOKH MO2KHO M3BJI€Yb, HAIIKMCAB:

BEIPAXEHHE . HM4__I1OJI4

B o011ieM ciiydae sopaxemme TAKOTO THUIIA HOJIKHO 3aKJII0YaTbCs B KPYTJjible CKOOKM, HO UX MOIKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabGJIUIy MU ITO3UIIMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuiia.cronberl
S1.cTronbern
(dyHKUMG_KopTeXx(a,b)) .cTon3

(TakuM 00pa30M, IOJIHASI CCHIIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHBIM CiIy4dad BeIOOpa 1oiisi.) BaxkHEBIH
OCOOLIH CTy4Yal 37lech — M3BIIeYeHUe II0JIT U3 CTONIOIa COCTAaBHOTO THUIIA:

(cocTaBHOU_cTonbely) .nomne
(Mog_Tabnuia.coCTaBHOHU_cTonbel) .mone

3mech CKOOKM HYKHBI, YTOOBI IT0OKAa3aTh, YTO cocTaBHO#_cTonben — 3TO UMS CTONOIA, a He TaOJIUIILI, U
YTO Mo _Tabnuia — UMS TaOJIUIE], @ He CXEMEL.

Brl moxkeTe 3allPOCUTH BCeE II0JIsd COCTAaBHOI'O 3Ha4Y€HUd, HAllCaB . *:
(cocTaBHOM_cTonbery) . *

OTa 3amuch IeNCTBYET HO-Pa3HOMY B 3aBUCHMOCTH OT KOHTEKCTa; ImoapobHee 06 3TOM roBopuTcs B ITof-
pa3gerne 8.16.5.

4.2.5. MNpuMeHeHue onepaTopa
Cyu.leCTBYIOT OBa BO3MOZKHEIX CHMHTaKCHCa ITPUMEHEHHUA OIIEePaTOpPOB:

BrIpaxeHnue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEIN OIIepaTop)
oneparop sopaxenue (YHaPHBIY ITPeGUKCHBIN OIIepaTop)

e omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAHHEIM B [lompa3smerne 4.1.3, nubo 31O
OIHO M3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu0O0 MOJTHOE UMS oIllepaTopa B ¢popMe:

OPERATOR (cxeMma . HMd_oneparopa)

Cy1iecTBOBaHME KOHKPETHHIX OIIEPAaTOPOB U UX TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe OIlepaTopHl ONIpefesieHkl CUCTEMOMU U II0NTb30BaTeneM. BCTpoeHHEIe onlepaTOpH! onucaHE B [1aBe 9.

4.2.6. Bbi30oBbl hYyHKL UK

BrI30B (byHKIIMU 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOIIOJTHEHHOE UMEHEM CXEMEI) 1
CIICOK apTyMeHTOB B CKOOKax:

umMda_¢Qyuxkyguu ([ BelpaxeHue [, BrlpaXxeHHE ... 1])
Hamnpuwmep, Tak BEIUUCISETCS KBaApaTHHIM KOPEHDb U3 2:
sqgrt (2)

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

BrIoiHsIsT 3anpockl B 0a3e JaHHHIX, TIe OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH APYIUM, B 3aIlMCH BBI-
30BOB QyHKIHUY COOJII0MaiiTe MEPH IPEIOCTOPOKHOCTH, onucaHHble B Pasmene 10.3.

AprymMeHTaM MOTYT OBITh ITPUCBOEHEI HeoOsi3aTeNnbHEIe UMeHa. [logpobHee 06 aToM cM. Pasmen 4.3.

IIpuMmeyanue

OYHKIINIO, IPUHUMAIOIIYIO OOUH apTYMEeHT COCTaBHOI'O THIIA, MOXKHO TaKKe BBI3bIBATD, UCIIOIb3Y S
CHUHTAKCHC BHIOOPA II0JIsI, 1 HA000POT, BEIOOP ITOJIsT MOXKHO 3allKcaTh B GYHKIIMOHAIBHOM cTuie. To
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€CTh 3alUCH col (table) U table.col paBHOCUJIBHLI M B3aUMO3aMeHsIeMEL. DTO II0BeeHHe He Oro-
BOpeHO cTanpgapTtoM SQL, HO peanu3oBaHo B Postgres Pro, Tak Kak 3TO O3BOJIAET UCIIOJIb30BaTh
byHKIMY O IMYISIIUN «BRYUCIISIEMEIX ITonel». [Togpo6Hee 3T0 onucanHo B [Tomgpasmene 8.16.5.

4.2.7. ArperaTtHblie Bbipa>keHuUs

AgzpezamHoe 8bipadceHue TIpeacTaBiseT co0oi IpuMeHeHHe arperaTHol GYHKIMYN K CTPOKaM, BHIOpaH-
HBIM 3aIIPOCOM. ArperaTHas QYHKITUSA CBOIUT MHOXKECTBO BXOHEIX 3HAUYEHUH K OQHOMY BEIXOTHOMY, KakK
HaIpuMep, CyMMa WU CpeqHee. ATperaTHoe BEIpakeHue MOXKeT 3allMCHIBAThCs CIeAyIouM 00pa3oM:

arperarHad_¢QyHKkyug (BelpaxeHuwe [ , ... ] | nmpemnoxenume_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbTpa ) |

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

arperarHad_¢yuakyug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbTpa ) |

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

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

[ FILTER ( WHERE ycrnoBue_¢unprtpa ) |

30ech arperarrad_¢yHkyug — UMS paHee ONpenesIeHHON arperaTHON (QyHKIIUU (BO3MOIKHO, OOIIOJIHEH-
HOe UMEHEM CXEMHI), srpaxenne — II000e BhIpaxKeHue 3HaYeHUsI, He cojepakalinee B cebe arperaTHoOro
BBIPaXKEHUS WX BHI30Ba OKOHHOU (GyHKIHKU. Heobs3aTesbHBIE IPEIIOKEHUS npengioxerue_order_by U
ycrnoBHe ¢HIbTra OIIUCHIBAIOTCS HUXKE.

B nepBoii popme arperaTHOrO BEIpaXKeHUS arperaTHas QyHKIMS BLI3BIBAETCS OIS KaXKOOU CTPoKu. BTo-
past popma sKBUBaAJIEHTHA IEPBOM, TakK KaK yKa3aHue ALL IIOoApa3yMeBaeTCs 10 yMOI4YaHuio. B TpeTheit
dopme arperaTHas GyHKIUSA BEI3BIBAETCS IJIS BCEX PA3/IMUHBIX 3HAUYEHUN BrIpaxkeHus (unu Habopa pas-
JIMYHBIX 3HAYEHUH, [IJIT HECKOJIbKUX BhIPa’KeHU), BEIAEJIEHHBIX BO BXOIHEIX aHHBEIX. B ueTBEPTOU op-
Me arperaTHas QyHKIUS BEI3BIBAETCS OIS KaXKI0M CTPOKH, TaK KaK HUKAKOT'0 KOHKPETHOI' 0 3HaYeHUs He
yKa3aHo (0OBIYHO 3TO UMEET CMBICI TOIBKO It GYHKIHMU count (*) ). B mocmemHel opMe UCHOIB3YIOTCS
copmupyouw,ue arperatabeie GyHKIIUYU, KOTOPBIEe OYOYT OMMCAHBI HUXKE.

BonbImIMHCTBO arperaTHeIX GQYHKIIUNU UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJid KOTOPHIX BEIpa-
JKEHHUS BLIOAIOT OOHO MM HeCKOoJbKo 3HaueHud NULL, oTOpackBaroTCsa. ITO MOKHO CUUTAThL HCTHHHEIM
IJIS BCEX BCTPOEHHEBIX OIIEPAaTOPOB, €CIIU SIBHO HE TOBOPUTCS 00 oOGpaTHOM.

Hampumep, count (*) momcuuTaeT 00Illee KOJIUYECTBO CTPOK, @ count (f1) TOJMBKO KOJTMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOOCYHUTAET YHCIIO
pa3nuuHBIX U OTIHYHEIX OT NULL 3Havenui ctonbma f£1.

OOBIYHO CTPOKH [AHHBIX MEPeHaloTCs arperaTHOM QYHKIIMYU B HEOIIPEeOeIEéHHOM IIOPSOKEe M BO MHOTUX
CIIy4asix 3TO He UMeeT 3HadeHUs, HanpuMep GYHKIIUS min BRIOAET OOUH M TOT XKe pe3yJibTaT He3aBUCH-
MO OT IIOpsigKa MOCTyIaloUIuX JaHHEIX. OJHAaKO HEKOTOPhIE arperaTHele GYHKIIUHY (TaKue KakK array_agg
U string_agg) BBIOAIOT Pe3yIbTaThl, 3aBUCAIIME OT OPSAAKa DaHHBIX. [1JI1 TaKUX arperaTHBX QYHKINMT
MOXKHO O00aBUTh npennoxerue_order by W 3adaTb HYKHBIN MOPSIOOK. ITO npenmoxenue_order by UMe-
€T TOT XX€e CUHTaKCUC, YTO U IIpeJIoKeHre ORDER BY Ha YPOBHE 3alpoca, Kak onucaHo B Paznerne 7.5, 3a
HCKII0YEHNEM TOTO, YTO €TI0 BEIPazKeHHs HOJIZKHEI OBITh ITPOCTO BEIPAXKEHUSIMH, a He UMeHaMU Pe3yib-
THUPYIOMINX CTOJIOIOB MUITK YKMclIaMu. Hampumep:

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

3aMeThTe, YTO IIPH HCIIOIb30BAaHUM arperaTHHX QYHKIINM C HECKOMBKUMHU apryMeHTaMu, IIpeIoXKeHne
ORDER BY MAET II0CJIE BCEX apryMeHTOB. HampumMmep, Hago nucaTh Tak:

SELECT string_agg(a, ',' ORDER BY a) FROM table;
a He TakK:
SELECT string_agg(a ORDER BY a, ',') FROM table; ——- HeOopaBHIBHO
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IMocnemuuii BapHaHT CHHTAKCUYECKHU OOIIYCTHUM, HO OH ITPEICTaBJIsIeT COO0M BEI30B arperaTHou QyHKITUHN
OOHOTO apryMeHTa C OBYMS KII0YaMU ORDER BY (IIpHM 3TOM BTOPOM HE MMEET CMEBICJIA, TAK KakK 9TO KOH-
CTaHTa).

Ecnu npennoxeHnue _order by OOIIOJIHEHO YKa3aHHEeM DISTINCT, TOrda BCe BEIPpaXKeHUusa ORDER BY OOJIXK-
HBI COOTBETCTBOBATEH OOBIYHBIM AprymeHTaM aneFaTHOfI q)YHKI_II/II/I,' TO €CTh BEI HE MOZXKeTe COPTUPOBATh
CTPOKH I10 BEIPA2KEHHUIO, HE BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.

IIpuMmeyanue

B03MOXKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoi GyHKIUH — 3TO paclIupeHue
Postgres Pro.

ITpu moGaBieHWM ORDER BY B OOBIYHHIM CITMCOK apTyYMEHTOB arperaTHoO¥ ()YHKIIUH, OIMCAHHOM OO0 3TO-
TO, BEITIOJIHSAETCS COPTUPOBKA BXOOHBIX CTPOK /IS YHUBEPCAJIbHBIX M CTaTUCTUYECKUX arperaTHhIX GyHK-
LUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHUH, cCOpmu-
pyrujue azpezamuble QYHKUUU, OJIST KOTOPHIX npenmoxenue_order SIBIIAETCS 0013amesibHblM, OOBIYHO
IIOTOMY, YTO BEIYUCIIEHHUE 3TON (GYHKIIMU UMEET CMBICJT TOJIBKO IIPH OIPENeIEHHON COPTUPOBKE BXOTHEBIX
CTPOK. TUIUUYHBIMU IIPpUMepPaMU COPTUPYIOUIUX arperaTHBIX (QYHKIIUU SBJISAIOTCSA BBIYMCIIEHUS pPaHTa U
npoieHTuns. [IJig COPTUPYIOUIe arperaTHol QYHKIINU npensoxerue _order by 3alUCHIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IOCIIeOHUN IPpUMeED, TPUBEeAEHHLIN BhIllle. BrIpaxXkeHus B npen—
noxenuy_order_by BHIYUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIIUH, COPTUPYIOTCS B COOTBETCTBUM C TPEOOBaHUEM npennoxenus_order._by U MIOCTyIIa-
10T B arperaTHyio GyHKIIMY KakK BXofAsire apryMeHTHl. (Ecnu Xe npennoxenne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepefaeTcs KaK apryMeHT(bl) arperaTHoil GyHKIIUHK.) BripaXkeHUsI-apryMeHTHI,
IpenIIecTBYIONe WITHIN GROUP, (€ClIU OHM €CTh), Ha3hIBAIOTCSI HENnocpedCmeeHHbIMU ap2yMeHmamu,
a BHIpaXkeHHs, YKa3aHHbBIE B npennoxenun_order_by — d2pe2upyemMbiMu dp2ymeHmamu. B oTnudue oT
apTryMeHTOB OOBIYHOM arperaTHoy GyHKIINYM, HEIIOCPEACTBEHHBIE aPT'YMEHTHI BEIYUCIISIOTCS OOHOKPATHO
IJIsT KaXXI0T0 BhI30Ba (GYHKIIUHM, a He OJIS KaXKOOoMW CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COJEepZKaTh IIe-
peMeHHBIe, TOJIBKO €CIU 3TU IIepeMeHHbIe CTPYIIIUPOBAaHEl B GROUP BY; 3TO CYTh TO XK€ OTpaHUYEHUE,
YTO OeHCTBOBasIO Obl, OyIb 9TH HEIIOCPEICTBEHHLIE apTYMEHTHI BHE arperaTHOro BeIpaxkeHusi. Hemocpem-
CTBEHHBIE apryMeHTHI OOBIYHO HCIIOIL3YIOTCS, HAIIpUMeD, OJIS YKa3aHus 3HaUYeHHs ITPOLIEHTHUIIS, KOTO-
poe UMEET CMHBICJI, TOJIBKO €CJIU 3TO KOHKPETHOE YMCJIO [JIsi BCero pacdéTa arperatHoi ¢pyHkuuu. Criu-
COK HETIOCPENCTBEHHBIX apTYMEHTOB MOKET OBITh IYCT; B 9TOM CJIy4Yae 3allMIINTe IIPOCTO (), HO HE (*).
(Ha camom pgene Postgres Pro mpumet 06e 3anucH, HO TOJIBKO IepBasi COOTBETCTBYET cTaHmapTy SQL.)

[Tpumep BBI30Ba COPTUPYIOIIEN arperaTHOU (HpyHKITUU:

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

oHAa moiy4daeT 50-bIii TPOIEHTUIb, UJIM MeguaHy, 3Ha4YeHUsI CTOI0Ia income M3 TaGIMIEI households.
B mamHOM ciy4yae 0.5 — 9TO HEMOCPEACTBEHHBIM apryMeHT; eClu Obl Ipo0h IIPOLEHTUIII MEHSJIach OT
CTPOKU K CTPOKE, 9TO He UMeJI0 OB CMBICTIA.

Ecnu mo6GaBiieHO mpeaioXeHue FILTER, arperaTHON (pyHKIIMHY ITOJAi0TCS TONBKO T€ BXOOHEIE CTPOKH, IS
KOTOPHBIX ycrosue_¢unsTpa BRIYUCISETCS KaK UCTUHHOE; APYTue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

count (*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
unfiltered | filtered
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IIpemonpenenénHbie arperaTHble pyHKIMY onucadsl B Pasgerne 9.21. [Tok30BaTenb TaKXKe MOXKET OIIpe-
OEeUTh OPYTHE arperaTHbie QYHKIWH.

ArperaTHoe BHIpaXeHUEe MOXKET (PUTYpUPOBaTh TOJIBKO B CIIMCKE PE3yJIbTAaTOB WM B IIpenloXKeHUU
HAVING KOMaHZIH SELECT. Bo Bcex ocTanbHBEIX IIPedIOKeHUAX, HallpuMep WHERE, OHHM 3allpeIeHH], TaK
KaK 9THU IIPefjIoKeHUs JIOTUYEeCKH BEUUCISIOTCS OO0 TOr0o, KaK (popMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHKLIMH.

Korpa arperatHoe BeIpaXkKeHUe UCIIONb3yeTCs B rog3amnpoce (cM. [Togpasnmen 4.2.11 u Pa3gen 9.23), oHO
OOBIYHO BEIYHUCIIIETCS [JIS BCEX CTPOK Ioa3amnpoca. Ho ecnu B aprymMeHTax (MU B ycrosun_filter) ar-
peraTHOM PyHKITUYM €CThb TOJIPKO IIEPEMEHHBIE BHEIITHETO YPOBHS, arperaTHast GyHKIIMS OTHOCUTCS K OIH-
JKaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIIAETCS OJII BCEX CTPOK COOTBETCTBYIOIIEro 3ampoca. Takoe arpe-
raTHOe BBIpaXKeHUe B IIeJIOM SIBJISETCS BHEIITHEM CCBIIIKOM /IS CBOEro IIo3alpoca 1 Ha KaXKJoM BhIYHC-
JIEHUU CYMTaeTcs KOHCTaHTOoU. [Ipu 5TOM [OIIyCTUMOE IIOJIOKEHNEe arperaTHOM (yHKIIUN OTpaHUYHBa-
€eTCs CIIMCKOM pe3yJIbTaTOB M IIPEAJIOKEeHNeM HAVING Ha TOM YPOBHE 3allpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bbi1308 0KOHHOU (DyHKUUU TTpeacTaBisieT co60¥ npuMeHeHne QYHKINHY, TOJOOHOM arperaTHoi, K HEKOTO-
pomy HabGOpy CTPOK, BRLIOPAHHOMY 3alpoCOM. B oTIMYMe OT BEI30BOB HE OKOHHEBIX arperaTHBIX (PyHKITNH,
IIPK 9TOM HE MPOUCXOOUT I'PYNIHUPOBKA BEHIOPAHHBIX CTPOK B OOHY — KaXK{asi CTPOKA OCTAETCS OTHEIb-
HOM B pe3ynbraTe 3ampoca. OgHAKO OKOHHAasl (PYyHKIMS UMEET JOCTYII KO BCEM CTPOKAaM, BOIIEAIINM B
TPYIIy TeKylleld CTPOKM COTJIaCHO yKa3aHHUIO I'PYIIUPOBKHU (CIHUCKY PARTITION BY) B BBI30BE OKOHHOM
¢pyHK1IMM. BEI30B OKOHHOM (QYHKIIMKA MOXKET UMEThH CclieAylolnne (GOpMHbI:

umMd_¢QyHkguHu ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHue_QuUAbTPa ) |
OVER w#mM4g_OKHa

umMd_¢QyHKkguH ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHue_QuUAbTPa ) |
OVER ( ompenmeneHHe_ OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npepnmnoxenwe_¢uinbrpa ) ] OVER mMg_OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npepnmnoxenwe ¢uinbrpa ) ] OVER ( ompemeneHHe_ OKHa )

3nech onpeneneHrHe__okxHAa 3allUCHIBAETCA B BUIE

[ umMg_cymecTByoHero_oxkHa |

[ PARTITION BY BrpaxexHuwe [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
[, --.11

[ ompemenenue_paMkH ]
Heo0Os3aTensuoe onpeneneHHe_paMku MOXKET UMEeThb BU[:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mavamno_pawmxku AND kxoHel paMKH [ HCKIOUYEHHE_ pPaMKH ]

311er Hayamno_paMku U KOHeIl _paMky 3aJal0TCA OOHUM U3 CIIEOAYIOIINX Ccr1oco0o0B:

UNBOUNDED PRECEDING
cvemesrne PRECEDING
CURRENT ROW
cvemesre FOLLOWING
UNBOUNDED FOLLOWING

W nckiIouyeHHe paMkH MOXKET OBITH CIIeOyIIIM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sripaxenue — 3TO JI000€ BhIpakeHUE 3HAYEHM S, He CofiepIKalllee BEI30BOB OKOHHBIX (DYHKITUH.

HUMd_OKHa — CCHhIJIKa Ha UMEeHOBaHHO€E OKHO, onpenenéHHoe npenjaoxeHueM WINDOW B JaHHOM 3aIlipoce.
Takxke BO3MOIXKHO HalucaTh B CKOOKaXx IIOJIHOEe onpeneneHHe_okHa, UCIIONB3Yys TOT K€ CUHTaKCHC OIIpe-
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IeneHNs UMEHOBAHHOTO OKHA B MPeNJIoKeHUH WINDOW; moapoOHee 3TO OMHCAHO B cipaBke mo SELECT.
Crout OTMETHUTH, YTO 3allUCh OVER wHMd_oxHa He IIOJIHOCTHIO PpaBHO3HA4YHaA OVER (umg_oxHa ...); IO-
CJIeJIHI/Iﬁ BAapPHUAHT IIOAPa3yMeBaeT KOIIMPOBaHWE U U3MEHEHUE OIIpeeJyIieHUud OKHA U He 6yneT OOIIYyCTH-
MEIM, €CJIH OIIpefesieHrne 9TOTO OKHA BKJIIOYaeT OnpeneieHue paMKU.

VkazaHue PARTITION BY TPyNOUPYeT CTPOKU 3alpoca B pasdesbl, KOTOphie 3aTeM oOpabaThiBalOTCS
OKOHHOM QYHKIIMEN He3aBUCUMO OPYT OT Apyra. PARTITION BY paboTaeT momoOHO IIPemaioKeHU0 GROUP
BY Ha YPOBHE 3aIlpoca, 3a HUCKJIIOYEeHHEeM TOT0, YTO €r0 apryMeHTHl BCerfga IIPOCTO BBEIPaXKeHUs, a He
MMeHa BBEIXOIHBIX CTOJIOIIOB UK YKcia. be3 PARTITION BY BCe CTPOKH, BEIlTaBae€MBIE 3aIIpOCOM, PpaccMaT-
pUBaIOTCSA KakK OOUH pa3desl. YKa3zaHue ORDER BY OIpedesseT IMOPSOoK, B KOTOPOM OKOHHas (GpyHKIUS
ob6pabaTriBaeT CTpoKu pas3mena. OHO Tak ke MOOOOHO IIPedJIoKEeHWI0 ORDER BY Ha YPOBHE 3ampoca U
TakK e He MPUHUMaeT UMeHa BHIXOIHBIX CTOIOIIOB MJIK Yuciia. be3 ORDER BY CTPOKU 0OpabaTHBAIOTCS
B HEOIIPEeEeJIEHHOM MOopsaKe.

onpenenenue_pamxu 3a0aéT HAOOP CTPOK, 00pa3yIoIIUX PAMKY OKHA, KOTOPas IPeaCcTaBiIsgeT co00M mof-
MHOXKECTBO CTPOK TEKYIIEero pasjesia U UCIOIb3yeTCs OJIsT OKOHHBIX QYHKITHH, paboTalInX C paMKOH,
a He Cco BceM pa3menoM. [TomMHOXKEeCTBO CTPOK B paMKe MOXKeT MeHSIThCSI B 3aBUCHMOCTH OT TOTO, KaKas
CTPOKa SABJISIETCS TeKyIlel. PAMKy MOXKHO 3aJaTh B peXXKHMaX RANGE, ROWS MJIM GROUPS; B KaXXIOM CIIydae
OHA HAYHMHAETCSI C IOJIOKEHUS Havaro_paMxu U 3aKaHYHUBAETCS ITON0XKEHUEM xorer_pamku. ECIIH xone—
11_pamxu He 3aJa€TCs SIBHO, IIOoApa3yMeBaeTCss CURRENT ROW (TeKyllas CTPOKa).

Ecnu ma yano_paMkH 3aaHO0 KaK UNBOUNDED PRECEDING, paMKa Ha4YMHAETCHd C HepBOfI CTPOKH pa3pneriia,
a eClU xowmern_pamxu OIPENENEH KaK UNBOUNDED FOLLOWING, paMKa 3aKaH4YMBaAETCS IOCIeqHEeN CTPOKOM
pa3perna.

B pexxumMe RANGE WU GROUPS mavano_pamki, 3adaHHOe KaK CURRENT ROW, oIpefenseT B Ka4yeCcTBe Hada-
Jla IIEPBYIO POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIPHU COPTUPOBKE COTJIaCHO YKa3aHHOMY OJIS OKHa
IpenioKeHUI0o ORDER BY CUMTaAETCS PAaBHOU TEKYIIEeN), TOTOa KakK xoHern_pamki, 3a0aHHBbIA KaK CURRENT
ROW, oIlpemesnsieT KOHIIOM PaMKH IIOCJIEOHIOI0 POOCTBEHHYIO CTPOKY. B pexkuMe ROWS BapuaHT CURRENT
ROW ITPOCTO 0603HAYaET TEKYIIYIO CTPOKY.

B BapuaHTax ompegeneHus paMKU cvemernume PRECEDING U cmemernre FOLLOWING B KQYECTBE cMemeHHd
OOJIZKHO 3aJaBaThbCsd BBEIPazXKeHHEe, He coaepxKalllee Kakue-JImnbo IIepeMEeHHEIE U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX (lJYHKU,'I/IfL YTO UMEHHO 6y;|1eT O3HA4YaTh crmemenue, OIIPpeOeyIaeTCsa B 3aBUCUMOCTU OT PEeXKUMa
paMxKu:

* B pexume ROWS cvemernue OOIKHO 3agaBaThbCsa OTIUYHBEIM OT NULL HeoTpullaTeNIbHBEIM IIEIBIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesisieT COBUT, C KOTOPHIM Hadajlo PaMKHU IIO3ULMOHUPYETCS IIepel TEKYIel
CTPOKOM, a KOHel] — II0CJie TEKYIel CTPOKH.

* B pexXume GROUPS cmemenne TaKXKe OOJIZKHO 3amaBaThbCA OTIIUYHBIM OT NULL HeoTpuIaTeIbHBIM 1€e-
JIBIM YHCJIOM, M 3TO YHCJIO OIpeaesisieT COABUT (110 KOMUYECTBY I'PYIII POACTBEHHEBIX CTPOK), C KOTO-
PBHIM Havalao paMKM MO3UIMOHUPYETCS Imepen IPYIIoN CTPOK, POICTBEHHBIX TEKYIIEN, a KOHEIl —
IOCJie 3TOM I'PyHIlkl. ['PyIIny poOCcTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPhIE CUUTAIOTCS PaBHBIMHU
COT'JIaCHO ORDER BY. ([IJIs1 MCIIONIb30BaHMUS pexknuMa GROUPS onpeneneHre OKHa OONIXKHO COflepKaTh
npeanoXxeHue ORDER BY.)

* B pexxuMe RANGE AJIS UCIIOJIb30BaHUS 3TUX YKa3aHUM IIpenJioKeHrne ORDER BY HOJIXKHO coepzKaThb
POBHO OOUH cTOOel. B 3TOM ciiydyae cremenme 3alaéT MaKCUMAJIbHYIO Pa3HUIy MeXAY 3HaUEHU-
€M 3TOro0 CToJIOIla B TEKYIIEN CTPOKE M 3HaYEHUEM €r0 JKe B IIPEeIIeCTBYIOUINX UIH TT0CIIEeNyIo-
IIUX CTPOKaXxX paMKu. THUIl MaHHBIX BEIPAXKEHUS cvemenre 3aBUCUT OT TUIIA JAaHHBIX YIIOPSIOOYUBAIO-
mero ctosnbiia. s YMCIOBBIX CTOJIOIIOB 9TO OOLIYHO TOT K€ YHMCJIOBOM THII, a [IJIsI CTOJIOIIOB C TH-
IIOM [faTa/BpeMsi — THI interval. Hampumep, eciu yrmopsgoduBaOINi CTOIOEI UMeeT THUII date
UJIN timestamp, BO3MOXKHa TaKasl 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUuEe cremerue IIPU 9TOM MOXKET TakK ke ObITh OTIu4YHBEIM OT NULL u HeoTpuiia-
TEJbHBIM, XOTSI YTO CYUTATL «HEOTPHUIIATEJIbHEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B nmro6oM ciiyuyae pacCTOsSIHME MO KOHIIAa PAMKK OFPAaHMYMBAETCS PACCTOSHHMEM [0 KOHIA pas3fesa, Tak
YTO IS CTPOK, KOTOPBIE HAXOMOSITCS Y KOHIIA pas3felia, paMKa MOXKET COOepKaTh MEHbIIE CTPOK, YeM
IUIST IPYTHX.
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3aMeThTe, UTO B pesKUMax ROWS ¥ GROUPS yKa3aHUsd 0 PRECEDING U 0 FOLLOWING paBHO3HAYHBI yKa3aHHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJI PeKKUMa RANGE, B cjIydyae IMOOXOOSIIero A TUMa JaHHbBIX
onpeneeHUs 3HQUEHUSA «HYJISI».

[lonloHeHNE HckmoyeHHe_paMx i II03BOJISIET UCKIIIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPY2KaloT TEKYIIYIO
CTPOKY, MazkKe eCJI¥ OHU NOJIZKHEI OBITH BKIIOYEHHI COTJIAaCHO YKa3aHUAM, OIPENEIISIONINM Havyaslo ¥ KOHel]
pPaMKHu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKH TEKYIIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
paMKU TEKYIIyI0 CTPOKY M POJCTBEHHEBIE €M COTJIaCHO MOPSOKY COPTHUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIEel, HO He COOCTBEHHO TEKYIIYIO0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT IMOBEeOeHUE 110 YMOIYaHUIO — He UCKIII04YaeT HU TEKYIIyI0 CTPOKY, HU
POICTBEHHEIE €H.

[To ymon4yaHUIO paMKa OIIpenesseTcsa KaK RANGE UNBOUNDED PRECEDING, YTO PABHOCHJIBHO pacCIIupEH-
HOMY OnpefeneHnio RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHMEM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKJIIo4YaTh BCe CTPOKM OT Haydalla pas3fesia [0 mocjiegHel CTPOKU, Pomd-
CTBEHHOM TeKYyIleH (O ORDER BY). be3 ORDER BY 3TO O3HA4aeT, YTO B paMKy BKJII0UAIOTCS BCE CTPOKHU
pa3fgeiia, TakK KakK BCe OHH CUHTAIOTCA POOCTBEHHBEIMHU TeKyu.Ieﬁ.

el CcTBYIOT TaKXKe Cledylllie OTpaHWYEHHA: B KaUeCTBE mauana_pavkd HENNb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTB€ xoHya_paMkyd HE OOIIyCKaeTCa UNBOUNDED PRECEDING M xorer paMxix HE MOXKET
HUOTH B IIOKA3aHHOM BHIIIE CIUNCKe YKa3aHuil wavano_pamxu AND xomen_pamxwu niepen mavamnom_pamku. B
YaCTHOCTH, CUHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenue PRECEDING He monyckaetcs. Ho
IIpU 3TOM, HaIlpuMep, OIIpenejieHne ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHUMO, XOTS
OHO U He BhHIOEpPEeT HUKAKHue CTPOKH.

Ecnu moGaBieHo mpennoxkeHue FILTER, OKOHHOM ()YHKIIUM IIOHAIOTCS TOJIBKO T€ BXOOHEIE CTPOKH, OIS
KOTOPHBIX ycroBue_¢unb Tpa BEIYUCIIIETCS KaK HCTUHHOE; OPYTHe CTPOKH oTOpackIBaoTCs. [Ipemnoxkenne
FILTER OOMYyCKaeTCs TONMbKO AJISI arpPerupyiommnx OKOHHEIX QYHKIIUHN.

BcTtpoenHnble OKOHHBIE QYHKIMH ONHMCaHBL B Tabnuile 9.65, HO MOIb30BaTENb MOXKET PACIIMPUTH 3TOT
Habop, co3maBasi co6CTBeHHBIe QyHKIINKM. KpoMe TOTo, B KaYeCTBEe OKOHHBIX (QYHKIINH MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UITH ITI0JTh30BaTEJIbCKHE YHUBEPCAILHEIE, @ TAKXKe CTaTUCTUYECKHe arperaTHHe
dyukuuu. (CopTupyroiue 1 TUIIOTE3UPYIOIIME arperaTHble GyHKIIMM B HACTOSIIee BpeEMS UCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEJIb35.)

3amnuch Cco 3BE3TOYKOM (*) MPUMEHSETCS IIPU BLI30BE HE MMEIOIINX TapaMeTpPOB arperaTHLIX GyHKIUN B
KadyeCcTBe OKOHHBIX, HAIIPUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BEé3mou4ka (*) OOLIYHO HE
IIpPUMEHAEeTCA OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (bYHKHHﬁ. Takue (I)YHKLII/II/I He OOIIYCKAIOT MCIIOJIb30OBaHUA
DISTINCT ¥ ORDER BY B CIIMCKE apryMeHTOB QyHKITUM.

BBI30BEI OKOHHEBIX (DYHKITNI pa3pelieHsl B 3alIpocax TOJILKO B CIIMCKe SELECT U B IPeOJIOKeHNUU ORDER BY.

[omonmHUTEeTHHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmene 9.22 u [Toapasmene 7.2.5.

4.2.9. NpuBepeHus TUNOB

[TpuBepeHue TUMa ompenessieT mpeoOpa3oBaHWe MAaHHBIX M3 OJHOTO THUIA B Apyroi. Postgres Pro Boc-
TTPUHUMAET JIBE€ PAaBHOCUJIbHLIE 3aTIMCHU TPUBEAEHUS TUIIOB:

CAST ( BelpaxeHHe AS THD )
BBEIPAXEHHE : : THIT

3amuck ¢ CAST COOTBETCTBYeT cTaHmapTy SQL, Torma Kak BapuaHT C :: — HCTOPUYECKOe Haclenue
Postgres Pro.

Korma mpuBegeHuio mogBepraeTcs 3HaYeHHe BHIPAXKEHUsI U3BECTHOI'O THIIA, IPOUCXOOUT IIpeobpa3oBa-
HUe THUIIa BO BpeMs BBIIOJIHEHUS. ITO IpUBedeHue OyIeT yCIEeIlIHbIM, TOJIBKO €CJIH OIIpenei€éH IOaX0Is-
mMuH oneparop mpeobpa3oBaHus TUIOB. OOpaTUTe BHUMaHNE Ha HeOOJIBIIIOE OTIWYHE OT IIPUBEIEHUS
KOHCTAHT, OIlcaHHoOro B [Tompaspgerne 4.1.2.7. IIpuBefeH1e CTPOKKA B YHCTOM BHE IIPEOCTaBIsIeT COO0H
HavalbHOEe MpPHuCBaWBaHWEe CTPOKOBOM KOHCTAHTHI U OHO OymeT YCIIEIIHBIM OJIs II000T0 THUIla (KOHEeYHO,
€CJIU CTPOKa COOEepPKUT 3HaUeHUe, IIpueMJieMoe IOJI JaHHOT'O THUIla JaHHBIX).
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$1BHOe IpUBemeHNE TUIIA MOXKHO OITYCTUTD, ECJTM BO3MOXKHO OTHO3HAYHO OIIPEIEJIUTh, KAKO! THUI OOJIXKHO
UMEThH BHIpaXkKeHue (HampuMep, KOTma OHO IPUCBAMBAETCS CTOJIONY TaGIUIIbI); B TAKUX CIIydasix CUCTEMa
aBTOMaTHU4YeCKHU mpeobpasyeT Turn. OQHAKO aBTOMAaTU4YECKOe TPeo0pa30BaHKe BHIIIOIHIETCS TOIBKO IJIsS
IIpUBeOeHUN C TOMETKOHN «OOIIyCKAeTCs HESIBHOEe MPUMEHEHNEe» B CHCTEMHEIX KaTaJiorax. Bce ocTanbHbIE
IpUBEOEeHUS OOJIKHBI 3alHMChIBATHCS SIBHO. ITO OrPaHUUYEHUE ITO3BOJISIET N30€KaTh CIOPIPU30B C HESIB-
HBIM ITpeo6pal30BaHUEM.

Tak>ke MOXKHO 3amucarThb IIpuBeOeHune THUIla KaK BEISOB CI)YHK].[I/II/I:
umMdg_rtuna ( BblpaXeHHE )

OpHako 910 OymeT paboTaTh TONBKO OJIST THIIOB, UMEHA KOTOPBIX SBIISIOTCS TaKiKe OOIyCTUMBIMU HMMe-
Hamu ¢yHKUMA. Hanpumep, double precision TakK MCIOJIb30BaTh HEJb3M, a float8 (aJlbTepHATUBHOE
Ha3BaHUeE TOr0 XKe Tulla) — MOXKHO. KpoMe TOoro, MeHa TUIIOB interval, time U timestamp U3-3a CUH-
TAKCU4YECKOTo KOH(PJIMKTa MOXKHO HCIIOJIb30BaTh B TaKOM 3allliCH TOJIBKO B KaBbIYKax. TakuM oOpa3oM,
3anuch MPUBEEHUS TUIIA B BUIE BHI30Ba (GYHKIMU IPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OyneT e€ He IPUMEHATh.

IIpuMmeyanue

I[IpuBemeHue TUIIA, IPEeOCTaBIeHHOE B BUIE BbI30Ba QYHKIIMH, Ha CAMOM [iejie COOTBETCTBYET BHYT-
peHHeMy MexaHU3MYy. [laxke ITpU UCIOIL30BAaHNM OIBYX CTAHOAPTHHIX TUIIOB 3allCH BHYTPU IIPOUC-
XOIOUT BBI3OB 3apPeTrUCTPUPOBAHHON (QYHKIIMM, BHIIONHSIIONIEHN ITpeobpa3oBanue. I1o cormameHuno
UMeHeM TaKo¥ QyHKUIUM ImpeoOpa30BaHuUs SIBISETCS UMS BBRIXOOHOT'O THUIIA, M TaKUM 0Opa3oM 3a-
MMHACh «B BUOE BbI30Ba (DYHKIIMU» €CTh HE UTO MHOE, KaK IIPSIMOM BHI30B HUXKenexKalleh QyHKINU
npeobpa3oBanud. [Ipu co3maHUU MepPeHOCUMOIro NMPUIOXKEHUS Ha 9TO MOBeOeHMe, KOHEUHO, He
cleayeT pacCuuThIBaTh. [TogpobHee 310 onucano B cripaBke CREATE CAST.

4.2.10. NMpuMeHeHue npaBuJZ1 COPTUPOBKHU

[IpenoxkeHue COLLATE IIepeolpenesisieT MPaBuji0 COPTUPOBKY BhIpaxKeHus. OHO mo6GaBIIsieTCs IOCie
BBIPAKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

I'0€ nNpaBHIO_COPTHPOBKH — I/IJIeHTI/ICbI/IKaTOp IIpaBHJla, BO3MOXKHO IOIMOJIHEHHEIN UMEHEeM CXEMHI. Hpen-
JIoZKeHHe COLLATE CBsA3BIBA€T BhIPaXK€HHEe CUJIbHEe, YeM OIIepaTOpPhl, TaK YTO IIPHU H606XOJII/IMOCTI/I CJie-
OyeT UCIIOJIb30BATh CKOOKH.

Ecnu mpaBuiio COPTUPOBKY HE OIPEeHeNeHo SIBHO, CUCTeMa 00 BEIOMpAET ero 10 CTOJI0I[aM, KOTOPHIE
HUCIIOJIE3YIOTCS B BEIPAXKEHUH, JIN00, €CJIM TaKUX CTOIOIIOB HET, ITIePEKJII0UYaeTCs Ha YCTAaHOBIIEHHOE IS
0a3bl TaHHBIX IIPABUJIO0 COPTUPOBKHU II0 YMOJTYaHHUIO.

IMpennoxeHne COLLATE MMeET OBa PACIPOCTPAHEHHEBIX IIPUMEHEHHUs: IIepeonpeneneHne mopsaKa cop-
THUPOBKHY B MTPEJIOKEHUN ORDER BY, HAallpuMep:

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

¥ IepeonpeneeHre IPaBUI COPTUPOBKY IIPY BHI30Be (YHKIIMM HJIM OIIEPAaTOPOB, BO3BPAIIAOIIUX S3bI-
KO3aBUCHMEIE Pe3yJIbTaThl, HAIIPUME]P:

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

3amMeThTe, UTO B [TIOCJIEAHEM CITydae IpeioxkeHrne COLLATE fo0aB/IeHO K apTyMeHTY OIlepaTopa, Ha JeH-
CTBHE KOTOPOT'O MBI XOTUM IIOBJIUSATh. IIpKU 9TOM He UMeeT 3HaUYEeHUs, K KAKOMY UMEHHO apTryMeHTY OIle-
paTopa unu pyHKIUU gobasnsgeTcs COLLATE, TaK KakK IIPaBUJI0O COPTUPOBKHU, IPUMEHSIEMOE K OIIepaTopy
unu QyHKIIUY, BEIOMPAETCSA TMPU PAaCCMOTPEHUU BCEX apryMEHTOB, a SIBHOE MPEJIoXkKeHue COLLATE Ie-
peomnpenenseT IpaBujla COPTUPOBKY [JId BCEX APYrux apryMmeHToB. (OmHako fobaBiieHue pas3HbIX IpPe-
JIOKEHWH COLLATE K HECKOJIbKUM aprymeHTaMm OymeT ommuOKou. [Togpo6Hee 06 aToM cM. Pasmen 22.2.)
TakuM 06pa30oM, 9Ta KOMaHa BEIOACT TOT XK€ Pe3yJIbTarT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
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Ho a0 6ymeT omuOKO:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

37eCh ITPABUII0 COPTUPOBKHU HENIb3s IPUMEHHUTD K Pe3yJIbTaTy OomepaTopa >, KOTOPLI UMeeT HeCcpaBHU-
BaeMBIM THUI JaHHBIX boolean.

4.2.11. CKkansapHblie noa3anpochl

CKaJsIpHBIM TOA3aIpPoOC — 3TO OOBIYHBIN 3alpPoC SELECT B CKOOKaX, KOTOPHIM BO3BpAIllaeT POBHO OOHY
cTpoky u onuH crtonbel. (Hamucanue 3ampocoB ocgemaeTcss B ['mase 7.) Ilocne BEIIOJHEHUS 3alpoca
SELECT eTro eOUHCTBEHHBIN pe3yJIbTaT MCIONIb3YEeTCSA B OKPYZKAaIIEM eTro BhIpaXkeHnH. B KauecTBe CKa-
JISPHOTO TIOA3ampoca HeJlb3s UCIOIb30BaTh 3aIPOCH, BO3BpallaIIue 60jiee OOHON CTPOKHU UJIU CTOJIO-
na. (Ho ecnu B pe3yJibTaTe BHIIOIHEHUS ITOA3alIPOC He BEPHET CTPOK, CKAJISIPHBIN Pe3yabTaT CUUTAETCS
paBubeiM NULL.) B momg3amnpoce MOKHO CChIJIATLCS Ha ITIEPpeMEeHHbBIE U3 OKPY2KAIOIIET0 3aIlpoca; B IIPolec-
Ce OOHOTO BBEIYMCJIEHUS II0O3aImpoca OHU OYOyT CUMTAThCsS KOHCTAHTaMu. [IpyTrue BeIpaXKeHHUS C MoO3a-
npocamu onucaHbl B Pazmene 9.23.

Hampumep, cnemyromiuii 3arrpoC HaXOOUT YMCJI0 XKUTEJIed B CaMOM HaCeJIEHHOM ropofie B KaXkKaOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPblI MACCUBOB

KoHCTpyKTOp MaccuBa — 3TO BEIpakeHHne, KOTOpOoe CO30aéT MaCCUB, oIlpenesas 3HaUeHUs ero 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOr0 MacCuBa COCTOUT M3 KIIIOYEBOT'O CIIOBa ARRAY, OTKPHIBAIOIIEN KBagpaTHOU
CKOOKMU [, CIIMCKa BhIpaXKeHUM (pa3me€HHBIX 3alsATHIMU), 3aal0lIUX 3HaYeHUs 3JIEMEHTOB MaCCUBa, U
3aKpHIBalollel KBapaTHOU CKOOKY ]. Hanmpumep:

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

ITo yMOmT4aHM1IO TUTIOM 3JIEMEHTOB MaCCUBa CYUTAETCS OOILINM TUT [IJIs1 BCEX BhIPaXKEeHUM, onipefeTEHHEBIM
110 IpaBuiaM, OEUCTBYIOIIMM U OJIS KOHCTPYKUMU UNION U CASE (cM. Paspgen 10.5). Bel moxeTte nepe-
OTIPENENTUTE €T0 IBHO, MPUBEAs KOHCTPYKTOP MacCHBa K TpebyeMoMy THUITY, HAIIPUMED:

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

{1,2,23}
(1 row)

9TO0 PaBHOCUIBHO TOMY, YUTO IIPUBECTU K HYKHOMY THUNY KaXK[0e BhIpaxKeHHue II0 OTHeJIbHOCTH. ITogpo06-
Hee IIPUBEeHNEe TUIIOB omnrcaHo B [Togpaspene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOXKHO 00pa30BLIBATh, BKIIaObIBast KOHCTPYKTOPH MaCCHBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAxX CI0BO ARRAY MOZKHO OIlyCcKaTh. Hampumep, pe3ynbTaT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:

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

MHoOroMepHbBIe MAaCCUBHI MOJIKHEL OBITH IPSIMOYTOIBHBIMHU, ¥ TI03TOMY BHYTPEHHUE KOHCTPYKTOPHI OHO-
TO YPOBHS JOJI?KHBI CO3[IaBaTh BIIOKEHHBIE MaCCUBHLI OTMHAKOBOM pa3MepHOCTHU. JI1000e IpuBeIeHNe TH-
Ila, IPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMaTHU4YeCKM PaclIpOCTpaHsIeTCs Ha BCe BHYT-
peHHUue.

OJIeMEHTHI MHOI'OMEPHOI'0 MaCCHBa MOZKHO CO3JaBaTh He TOJIBKO BJIOZKEHHBIMH KOHCTPYKTOPpaMu ARRAY,
HO 1 OPYyr'uUMHU CHOCO6aMI/I, IIO3BOJIAIOIINUMU ITOJIYYUTh MACCHUBEL HY2KHOI'O THIIA. HaHpHMep:

CREATE TABLE arr (f1 int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY([[1,2],1[3,4]]1, ARRAY[[5,6],1[7,811);
SELECT ARRAY([f1, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;

array

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

Brl MOzKeTe co3gaTh K IIYCTOM MacCUB, HO TaK KaK MacCUB He MOXKeT OBITh He TUIIN3UPOBAHHEIM, BEI
IOJIZKHEI SIBHO IIPUBECTHU IIYCTOU MacCCUB K HyKHOMY Tuny. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHuBa
3alKCHBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3a KOTOPBIM B KPYTJIHIX CKOOKaX CJIEAYeT II0A3aIrpoc.
Hampumep:

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

(1 row)

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

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

Taxkoii IToI3aIpoC MOIXKEeH BO3BpaIaTh OOUH CcTonber. Eciiu 3TOT cTo6el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMIHNY OOHOMEPHEIM MacCHUB OyIeT BKIIOYATh 3JI€MEHTH [IJIg KaXKI0H CTPOKU-Pe3yIb-
TaTa IIoJ3amnpoca U TUIIOM 3JieMeHTa OymeT THII CTon0OIla pe3ynbTaTta. Eciu xKe Tun cTosbiia — MacCHB,
OymeT co3maH MacCHUB TOTO XK€ TUIIa, HO OO0IbIIel pa3MepPHOCTH; B JII0OOM ClTydae BO BCEX CTPOKaX ITOfI-
3aIpoca [OIKHEI BEIIaBaThCS MaCCHUBEI OTUHAKOBON PAa3MEePHOCTH, YTOOBI MOKHO OBITIO TTOJIYUYUTE MIPSI-
MOYTOJILHBIN pPe3ybTaT.

HHpekCcH MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia Ha4MHAIOTCA ¢ ofHoro. ITogpo6Hee o Mac-
cuBax BHI y3HaeTe B Pazpnene 8.105.

4.2.13. KOHCTPYKTOPbI TaONNYHBbIX CTPOK

KoHCcTpyKTOp TabNIMYHOM CTPOKHU — 3TO BRIpaXKeHHUe, co3paloliee CTPOKY HMJIU KOPTeXK (MM COCTaBHOE
3HaueHUe) U3 3HAUYEHUU ero apryMeHTOB-Tojiel. KOHCTPYKTOP CTPOKU COCTOUT K3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONbKUX BEIPAKEeHUN (pPa3mesIeHHBIX 3alsiTHIMHU), OMIPEIeNIsio-
IMuX 3HAYEeHUs IIOJeH, U 3aKphIBaiolel CKOOKHU. IIpu 3TOM BBRIpaXKeHHUS MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpyKTOp uMeeT Bug ROW(). Hanpumep:
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SELECT ROW(1,2.5, 'this is a test');
Ecnu B cnucke 6omee OOHOTI'O BEIPAXKEHHA, KIII0YEeBO€E CIIOBO ROW MOZKHO OIIYCTHUTh.
KoHCTPYKTOp CTPOKM OAEPKUBAET 3aIIUCh cocTasHOe_3HaueHHe. *, IPU 9TOM JaHHOe 3HaueHUue OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCU .* Ha BEPXHEM YPOBHE CIHCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, eciau Tabaulla t COOepPKUT CTONOIEI £1 U £2, 9TH 3alUCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

o Bepcuu PostgreSQL 8.2 3anucsk . * He pa3BopadyuBajachk B KOHCTPYKTOpPax CTPOK, TaK YTO BEHI-
paxkeHue ROW (t.*, 42) cO3gaBajio COCTaBHOE 3HauUeHUe K3 OBYX II0JIEH, B KOTOPOM IIE€PBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBoe nmoBenmeHune 00bIYHO Oosee mone3Ho. Ecny BaM HYXKHO MOJIy4YUTh
IIpexxKHee I10BeneHue, YTOOBI OOHO 3Ha4YeHHne CTPOKHU OBIJIO BJIOZKEHO B Opyroe, HallMlInuTe BHYTPEH-
Hee 3HauYeHUe 6e3 . *, HalIpuMep: ROW (t, 42).

ITo ymonmuaHHIO 3HAUEHKWE, CO3TaHHOe BhIpaxkeHHueM ROW, UMeeT THUIl aHOHUMHOU 3amnucu. Eciu Heo0Xo-
OMMO, €TO MOXKHO ITPUBECTH K UMEHOBAHHOMY COCTaBHOMY THITy — 100 K TUITY CTPOKH TaOJHIIBI, THOO0
COCTaBHOMY THIy, CO3IaHHOMY OIIEPaTOPOM CREATE TYPE AS. fIBHOe MpUBEIEHNE MOXKET ITOTPEOOBATHCSA
OIS DOCTHXKEHUST OMHO3HAYHOCTH. Hampumep:

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

—— IpuBeneHue He TpebyeTcd, Tak XKak CymeCTByeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,"'this is a test'));
getfl

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

—— Tenepb NpuUBeIgeHHEe HeOOXOOHUMO ON4 ONHO3HAUYHOTO BhiOOpa QYyHKLHH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yukuuga getfl (record) He yHHKANbHA

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

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

11
(1 row)

Hcnonb3yss KOHCTPYKTOP CTPOK (KOpTexkKell), MOXKHO CO3OaBaTh COCTaBHOE 3HA4YeHUE IJII COXpaHEeHUI
B CcTOJIOIIEe COCTABHOTO THUIIa MU OJIA Nepefaydy GYHKINYU, TPUHUMAIOIEeH COCTaBHOM ImapaMmeTp. Takxke
BBl MOXKeTe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH UX C IIOMOIIBI0 IS NULL mau IS NOT
NULL, HallpuMep:
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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. KOHCTPYKTOPHI CTPOK TaKKe MOTYT UCIIOJIh30BAThHCSA B COYETAHUHU C IIOO3a-
mpocamy, Kak onucaHo B Pasmene 9.23.

4.2.14. Npasusia BbIYUCJIEHUSA Bblpa>keHum

ITopsimoKk BHIYMCIIEHUS MOOBLIPAXKEHUM He OoIpenesieéH. B 4aCTHOCTH, apryMeHTHl OorlepaTopa UiIu PyHK-
1MH He 00s3aTeJIbHO BEIYUCIIAIOTCS ClieBa HAallpaBO UIX B 1I000M APYroM (UKCUPOBAHHOM IIOPSOKE.

Bonee Toro, ecnu PEe3yIIbTaT BhIPaK€HUSA MOZKHO IIOJIYYUTH, BEIYHCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOTrOa Opyrue rnoaBhIPpaKeHud He 6YJIYT BEIYHCIIATHECA BOBCE. HaanMep, €CJIM HalluCaThb:

SELECT true OR somefunc();
Torga QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;

3aMeThTe, YTO 3TO OTIMYAETCS OT «OITUMH3AIUN» BEUHUCIIEHUS JIOTHYECKUX OIIePaTOPOB ClieBa HaIlpa-
BO, peayn30BaHHON B HEKOTOPHIX SI3bIKAX IIPOTPAMMUPOBAHMUS.

Kak cnepncTBure, B CIIOXKHEBIX BBIPAKEeHUSIX HE CTOUT UCIIONIb30BaTh QyHKIMU C N0O0UHBIMU 3ddeKTaMu.
Oco0O€eHHO 0IIaCHO PacCUMTHIBATH Ha IOPSAMOK BEUUCIEHUS MU II0OOYHBIE 3(PDEKTH B IPEAI0KEeHUSIX
WHERE M HAVING, TaK KaK 9TH IIPedJI0XKeHUs TIaTeIbHO ONTUMU3UPYIOTCS IIPU IOCTPOEHUM IIJIaHa BhI-
nmonHeHUs. Jlorudeckue BEIpaXKeHUs (CodyeTaHUs AND/OR/NOT) B 9THUX IPEIJIOKEHUSIX MOTYT OBITh BHUIO-
U3MeHeHE! JTI00BIM cIloco60M, IOyCTUMEIM 3aKoHaMu BysieBoil anreOpH.

Korpa mopsimok BHIUKCIIEHMS BaXKeH, ero MOXKHO 3a(MKCUPOBATh C IMOMOIILI0 KOHCTPYKLIUM CASE (CM.
Pazmen 9.18). HannpuMep, Takoii ciocob n3bexkaTh OeJieHNWs Ha HOMIb B IPEI0KEeHUN WHERE HEeHalEKeH:

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;

[IpuMeHsieMass TakK KOHCTPYKIIMS CASE 3alllMIIaeT BEIpaXkKeHre OT ONTUMHU3AallNK, II09TOMY MCII0JIb30BaTh
€€ Hy2KHO TOJIbKO Ipu HeoO0xoguMocCTH. (B maHHOM ciiy4yae ObI10 OBl IydIlle PeIluThb IpobieMy, Iepemnnucasn
yCIIOBHE KaK y > 1.5%*x.)

OpgHakKo CASE He BCerpga CracaeT B IMOJOOHBIX ciydasX. [IoKa3aHHBIN BHIIE IIPUEM IIJIOX TEM, YTO HE
IIpenoTBpaIaeT paHHEe BEIYHUCIIeHNEe KOHCTAHTHRIX ToABEIpakeHuii. Kak onucano B Pazgene 37.7, pyHK-
UMK U OllepaTophl, IOMedYeHHble KaK IMMUTABLE, MOTYT BEIYMCIISITHCS IIPU IIJIAaHUPOBAHUY, a He BBIIOJ-
HeHUM 3anpoca. [TosToMy B ipumepe

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

, CKOpee Bcero, HpOHBOfI,E[éT OeJyIeHrue Ha HOJIb M3-3a TOI'O, YTO ITJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ ITOABEIPa>XKE€HHue, Naxe eCJIh BO BCeX CTPOKaX B T&6JII/II_[e x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEeHUsd BeTBb ELSE HUKOI'IA He 6y11eT BBITIOJIHATHECA.

XOTSI 9TOT KOHKPETHBIN IIPUMeEP MOXKeT I0Ka3aThCsa HaAyMaHHEBIM, II0X0XKHe CUTyalluy, B KOTOPBIX HESAB-
HO IIOSIBJISAIOTCS KOHCTAHTHI, MOTYT BO3HHMKATh U B 3allpocax BHYTPU QYHKIIMY, TaK KaK 3Ha4YEHUS apry-
MEHTOB QYHKIIMHU U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU IJIAHUPOBAHUU MOTYT OBITh 3aMEHEHBI KOHCTAaHTaMU.
ITostomy, HanpuMep, B pyHkIuax PL/pgSQL ropa3mo 6e3omacHee [ 3allUTH OT PUCKOBAHHEBIX BEIYUC-
JIEHUU UCIIO0Ib30BaTh KOHCTPYKIUIO IF-THEN-ELSE, 4eM BEIpakKeHue CASE.

Emé ooguH mogoGHLIN HEIOCTATOK 3TOT0 MOOX0Ha B TOM, YTO CASE He MOXKET IPEeIOTBPaTUTh BEIYKUCIICHHEe
3aKII0YEHHOTO B HEM arperaTHOTr0 BEIPAazKeHHsI, TaK KaK arperaTHbIe BHIPaXKeHUS BRIYUCIISIOTCS IIepen
BCEMHU OCTAIbHLIMHU B CIIMCKe SELECT HWJIM IIPeOIoKeHWH HAVING. Hampumep, B clemyiomeM 3ampoce
MOZKEeT BO3HUKHYTH OIINOKA [eleHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoe OBl 3allUIIEH OT Heé:
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SELECT CASE WHEN min (employees) > 0
THEN avg (expenses / employees)
END
FROM departments;

ArperaTHbIe GYHKIHU min () U avg () BEIYUCIISIOTCS HE3aBUCHMO II0 BCEM BXOOHBIM CTPOKAaM, TakK YTO €C-
JIM B KaKOM-TO CTPOKE T0JIe employees OKAXKETCS PABHBIM HYITIO, MeJIeHNe Ha HOJb IPOU30UAET PaHbIIe,
yeM CTaHeT BO3MOXKHEIM IIPOBEPUTH Pe3yabTaT GYHKIUH min (). [IoaTOMYy, YTOOBI IpOOIEeMHEIE BXOIHEIE
CTPOKHY M3HAYaIbHO He TOIaJXd B arperaTHyI0 (QYHKIIMIO, CJIeOyeT BOCIOJIb30BAThCSA MPEIIOKEHUSIMU
WHERE MJIH FILTER.

4.3. Bbi30B PYHKL MM

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINYU C UMEHOBAHHEIMU IIapaMeTpaMM, UCIOJIb3Ys 3alluCh C No-
3UUUOHHOU UITH UMEeHHOU Tiepefaded apryMeHToB. MiMeHHast mepefgada 0COOeHHO I0oJie3Ha a1 QYHKITNHI
CO MHOZKEeCTBOM ITapaMeTpOB, TaK KakK OHa [ejlaeT CBSI3b IlapaMeTpPOB U apr'yMeHTOB 0ojiee sIBHOMU U Ha-
OEXKHOM. B MO3UIIMOHHOM 3aluCy 3HAYEeHMUS apryMeHTOB QYHKIMU YKa3bBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU OIHCaHHI B onlpefesieHny GyHKIMU. [Ipy uMeHHOU ITepefayde apr'yMeHTH COIIOCTaBIISIIOTCS C
napaMerpamMu QyHKIMHY II0 UMeHaM U yKa3bBaThb UX MOXKHO B JII000M Iopsigke. 711 KasKooro BapruaHTa
BHI30Ba TaKXKe YYUTHIBAUTE BIANSAHME TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3anucu J1I00IM CIIOCOO0M ITapaMeTpPHI, AJI KOTOPHIX B olIpeieeHuu QYHKIMY 3aaHbl 3HAaYEHUS 110
YMOJIYaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3TO 0coOeHHO [I01e3HO IIPU UMEeHHOU Ilepefiade, TaK Kak
OIIYCTUTBH MOKHO 10001 Hab0op mapaMeTpoB, TOra Kak IIpU IMO3UITMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJIBKO IIOCJIefOBaTeNIbHO, CIIpaBa HajeBo.

Postgres Pro Takke mopmep:KuBaeT CMEWAHHYH Tepenady, KOTrha mapaMeTpsl IepegaloTcs U [0 UMe-
HaM, ¥ II0 TTO3UIMU. B 3TOM cllydyae MO3ULMOHHBIE TapaMeTPhl AOKHLI UATH Iepef TapaMeTpaMu, 1e-
penaBaeMbIMU IO UMEHaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKCH Ha ITpuMepe Clenyomed GyHKINN:

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

AS
$S
SELECT CASE
WHEN $3 THEN UPPER(SL1 || ' ' || $2)
ELSE LOWER(S1 || ' ' || $2)
END;
$S

LANGUAGE SQL IMMUTABLE STRICT;

q)yHK].[I/IS{ concat_lower_or_upper UMEET OBa 00s13aTe ILHEBIX IIapaMeTpa: a U b. KpOMe TOrO, €CTh OOUH
Heo0s3aTesIbHBIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYaHUIO UMEET 3HaYeHMe false. ADTYMEHTHI a U
b GYILYT CJIO2KEHEI BMECTe U IIEPpEBEIEHEI B BerHPIfI WIN HUXKHUHN PerucTp, B 3aBUCHUMOCTH OT ITapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aliuu GyHKIIMY ceiiuac He BaXKHH (mogpodHee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. No3MuMOHHaA Nepepaya

IMo3urnmoHHas mepegada — 3TO TPAOUIIMOHHBIM MEXaHM3M Mepemadyy apryMeHTOB ¢yHKIuu B Postgres
Pro. IIpuMep Tako¥ 3amucu:

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

HELLO WORLD
(1 row)
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Bce aprymeHTH yKa3aHBl B 3afaHHOM Hopsagke. PesymbraTt B03BpaHKﬁIB BEpPXHEM PEermcrtpe, TakK KakK
IIapaMeTp uppercase KMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase OMYIIEH, ¥ TIO9TOMY OH IIPMHUMAET 3HAYEHHE 10 YMOJIYAHUIO (false), U pe-
3yNIbTAT MEPEBOOUTCS B HUXKHUM pPeructp. B mo3unuonHoM 3anucu m00ksle apTyMEHTEL C OIIPENeIEHHBEIM
3HAYEHWEM 110 YMOJIYaHUIO MOXKHO OITyCKaTh CIIpaBa HaJIeBO.

4.3.2. AMeHHana nepepaya

ITpu UMeHHOM TTepegaye A apryMeHTa J00aBAsIeTCs UMsI, KOTOPOEe OTHOEJISIETCS OT BEHIPAXKeHUs 3Have-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3mechk apryMeHT uppercase OBIJI TaK e OIYIIeH, TaK YTO OH HEIBHO IIOJIyYNJ 3HaYeHue false. [Ipeumy-
IIECTBOM TAKOM 3aMUCHU SABJISIETCS BO3MOXKHOCTD 3aITIMCHBAThL aPTYMEHTHI B JIIOOOM MOPSIIKE, HAaTPUMED:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

[7151 06paTHOM COBMECTUMOCTH IOMIEPKUBAETCSA U CTAPHIM CUHTAKCUC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMelnaHHaA nepepaya

ITpu cMeIIaHHOM Iepegaydye NapaMeTPhl IePefaTCs U 0 UMeHaM, U 1o mo3unmu. OgHaKo Kak yKe OBbII0
CKa3aHO, UMEeHOBaHHEIE apT'yMEHTH He MOTYT CTOATh Ilepeq MO3UIUOHHEIMU. Hanpumep:

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

HELLO WORLD

(1 row)

B manHOM 3alpoce apryMeHTHl a U b IepefarwnTCcda II0 IMMO3UIINH, a uppercase — II0 UMEHH. EnuHCTBEH-
Hoe 000CHOBaHME TAaKOTO BEI30Ba 37€Ch — OH CTall 9yTb 6osee unTaeMbiM. OmHAKO OIS 00JIee CIIOXKHBIX
(bYHK].[I/Iﬁ C MHO2KECTBOM apPryMeHTOB, 4aCTh U3 KOTOPHEIX UMEIOT 3Ha4YeHHUd I10 YMOJITHYaHUIO, UMEeHHas UIn
CMelllaHHad 1epegada IO3BOJIAIT 3alluCaTh BBI3OB SCI)CI)GKTI/IBHGG U YMEHBIIINUTh BEPOATHOCTD OIMOOK.
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IIpumeuanue

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

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

5.1. OcHOBbI TabnuUL

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

)i

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

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

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

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

DROP TABLE my_first_table;
DROP TABLE products;

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

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

HUmes cpencTBa, KOTOPHIE MBI OGCY}Z[I/IJ'II/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTRIO (bYHKLII/IOHaJ'[bHBIe Tabmu-
uel. B IIPOOOJIZKEHUH 9TOMU T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL NaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepeI;ITI/I K 'maBe 6.

5.2. 3HaYeHuMA No yMOJTYaHUIO

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

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

B ompepmenenvy TabGaUIlbl 3HAYEHUS IO YMOJTYaHUIO YKA3kIBAIOTCS MIOCTIE TUIA HaHHBIX cToJiOna. Hampu-
Mep:

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

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

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

3mech PyHKIMSA nextval () BRIOMpaeT oUyepenHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HaCTOJIBKO PACIIPOCTPAHEHO, YTO [AJIsT HETO eCTh CIIeIlaabHasi KOPOTKas 3allkuCh:

CREATE TABLE products (
product_no SERIAL,

)
SERIAL obcyxmaeTcs 1mo3xe B [Togpa3merne 8.1.4.

5.3. FTeHepupyeMblie CTONOLbI

T'enepupyeMmbIii cTon0eIl SIBJIETCS CTOJIOIIOM 0CO00r0 pofia, KOTOPRIM BCErfa BHIUUCIISAETCS U3 OPYTUX.
Takum o6pa3oM, [jisg CTONOIIOB OH SBIISETCS TEM XK€, UeM MpefcTaBlieHue Ay Tabnuikl. ECTh qBa TUIIa
TeHepUPYEMBIX CTOIOIIOB: XpaHUMEIE U BUPTYaJIbHbIE. XPaHUMEBIHM I'eHEPUPYEMEBIH CTOJI0e1] BEIYUCIIIETCS
npu 3anucu (goO6aBIeHUY WIN U3MEHEeHNY) U 3aHUMaeT MeCTO B Tabiulle Tak ke, KaK ¥ OOBIYHBIN CTOJI-
Oerl. BupTyanbHbIN TeHEPUPYEMBIN CTOJIOEI] HE 3aHUMAaeT MECTa M BHIUUCIIAETCS NpU YyTeHuu. [losaToMy
MOZKHO CKa3aTh, YTO BUPTYaJIbHBEIN reHepUpPyeMbIil CTOJIOeI] T0X0XK Ha IIpPeCcTaBIeHne, a XPaHUMbBIHN re-
HepUpyeMHli cTonbeln — Ha MaTepranu30BaHHOE IpeCcTaBIeHue (3a UCKITI0OYEeHUEeM TOT0, YTO OH BCeraa
OOHOBMISIETCA aBTOMAaTHUeCKH). B HacTosiee BpeMst B Postgres Pro peann3oBaHbl TONEKO XpPaHUMEIE Te-
HepUpPyeMble CTOJIOIIH.

YT0o06BI CO3aTh TeHEPUPYEMBIH CTOJIOEI], BOCIIONb3yHTECh IPEII0KeHHEeM GENERATED ALWAYS AS KOMaH-
IObl CREATE TABLE, HalIpuMep:

CREATE TABLE people (

ey

height_cm numeric,

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

KnioueBoe c1oBO STORED, OIIpefesiollee TUI XpaHeHUs Ir'eHepUpyeMoro cToi0Ila, ABIsIeTCs 00si3aTellb-
HBIM. 3a nogpobHocTsaMU obpaTtutech K CREATE TABLE.

ITpou3BecTu 3alliCh HEIOCPEOCTBEHHO B TEHEPHUPYEMHEIN cTOsI6el Henb3s. [I09ToMy B KOMaHOaxX INSERT
WY UPDATE HeJb3s 3a7laTh 3HaUEHUE OJIST TAKUX CTOJIOIIOB, XOTS KIIF0YEBOe CII0BO DEFAULT yKa3aTh MOXK-
HO.

I[TpuMHUTEe K CBEIEHUIO CIEAYIOIINe OTINYUS TeHEPUPYEMBIX CTOIOI[OB OT CTOJIOIOB CO 3HAUEHUEM IIO
YMONTYaHUI0. 3HaYEeHNe CTOIO1Ia IT0 YMOTYaHUI0 BEIYUCISIETCS OOUH pa3, Koraa B TaOIUITy BIIEPBHIE BCTAB-
JISIeTCSI CTPOKAa M HUKAKoe Ipyroe 3HaueHVe He 3a/laHo; 3HaYeHUe Ke TeHepUpyeMoro CToyibna MoxKeT
MEHSITLCS TIPU U3MEHEHUHU CTPOKH U He MOXKET OBIThH TTepeonpeneneto. BripaxeHue 3HaYEHUS IO yMOJI-
YaHWIO He MOXKeT 00palaThCs K OPYTUM CTONOIaM TabIHIlL, a TeHEPUPYIOIee BhIpaXkeHue, HallpOTHB,
00BIYHO OOpalllaeTcsd K HUM. B BRIpaKeHUM 3HAYEHUS 0 YMOJYAHUIO MOTYT BHI3BIBATHCS M3MEHYUBHIE
dbyHKUMY, HapuMep, random () UM PYHKLIUU, 3aBUCSIIIHME OT BDEMEHH, a [OJII T€eHEPUPYEMBIX CTOIOIIOB
9TO HE JOMyCKaeTCs.

C ompepeneHreM TeHEPUPYEMBIX CTOIOIIOB M UX COMepXKaIlllMMHU TabGIHIlaMU CBSI3aH PAN OrpaHUYeHuH
U 0COOEHHOCTEH:

* B resepupyiolieM BHIPaKeHUH MOTYT HUCIOJIb30BAThCS TONBKO ITIOCTOSTHHEIE (QYHKIIMK U HE MOTYT
burypupoBaTh IIOA3aIPOCH] UK CCHIJIKM Ha KaKue-nubo 3HaYEeHUsI, He OTHOCSAINNECS K MaHHOH CTPO-
Ke.

* T'eHepupyoIee BHIpaXkeHNe He MOKeET 00paIaTeCs K APyroMy TeHEPUPYEMOMY CTOJOLY.

° FeHepprIOH.[ee BEIPA2KEHHWE HEe MOXKET O6paH.IaTI>C5I K CUCTeMHBIM CTOJ'I6I_IaM, 3d UCKJIIDUEeHueM
tableoid.

e [Ins reHepUPYyeMOTOo CTOJIOIa Helb3s 3a0aTh 3HaYeHHe 110 YMOTYaHHUIO UIM CBOMCTBO UOEHTHU(HKA-
LU H.
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° FeHeppreMHﬁ CTOJ'I66LI He MOXKeT OLITh YaCThIO K/II0Ya CEeKIIMOHNPOBAHUA.

¢ TeHepupyeMble CTOIOIILI MOTYT COlepPKAaThCs B CTOPOHHUX Tabmuilax. 3a mOoapoOHOCTIMU 0OpaTu-
Teck K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeJ'IbHO K HaCJIegJOBaHHIO U CEKITMOHHMPOBAHHUIO:

* Ecnu pomuTenbCKuii CTONIGEI SBISETCSA TeHEPUPYEMBIM, €TI0 MOYePHUM CTONI0eIl TaKXKe MOIXKeH
OBITh TEHEPUPYEMBIM; OMHAKO JOYEePHUM CTONI0EeIl MOXKEeT reHePUPOBAThCSA OPYTUM BhIPAKEHUEM.
I'eHepupyioliee BrIpaxkeHre, KOTopoe haKTUUYeCKU ITPUMEHSIEeTCS BO BpeMs BCTaBKHU UJIU U3MeHe-
HUS CTPOKH, CBSI3aHO C TaOIHIlel, B KOTOPOH PU3INUECKH HaXOOUTCS CTPOKa. (DTO OTIHYAEeTCs OT
TIOBEMIEHUS CTOJIOIIOB CO 3HAYEHHWEM 110 YMOJTYAHHUIO: [JIsI HUX IPUMEHSIETCs 3HaYeHue 0 YMOJI-
YaHWI0, KOTOPOE CBA3aHO ¢ TabmuIlel, yKa3aHHOM! B 3aIpoce.)

* Ecnu pomuTenbCKUI CTOJOEI He SIBIISeTCS FreHepHUPYEeMbIM, ero JoUYepHUi cTonbel] TakxKe OoJI-
KeH OBITH HeTeHePUPyEeMEIM.

» [Iys yHaCJIeOOBaHHBIX TAOJIUII, €C/IU B OIIPENeIEHUY JOYEePHEr0 CTOIOa HEeT IPENJIOKEHU
GENERATED B CREATE TABLE ... INHERITS, TO IpeAjIOXeHne GENERATED OyeT aBTOMaTUYECKHU
KOIIMPOBATHCS U3 POOUTEINIECKOTO cToJOna. 11 KoMaHgel ALTER TABLE ... INHERIT TpeOyeTcs,
4TOOBI POOUTEIBCKUM U OOYEPHUM CTONIOIH y2Ke COBIAAaId B OTHOILIEHUN COCTOSHUS TeHepaluy,
HO He TpebyeTCs: COBIAafeHN UX T'€HEPUPYIOIINX BEIPAaXKEHUH.

* AHAJIOTUYHO AJIs1 CEKITMOHUPOBAHHBIX TAaOIUI], €CIIU B OIIpeie/IEHUN To4YepHero cToibila HeT
IPenIoXKeHns GENERATED B CREATE TABLE ... INHERITS, TO €TO OPEAJIOKEeHNEe GENERATED Oy-
IeT aBTOMaTU4YeCKU KOIMPOBATHCS Y POOUTEIIBECKOr0O cTOJOna. 1 KoMaHgs ALTER TABLE
ATTACH PARTITION TpebGyeTcs, 4TOOB POOUTEIECKUM U JOUYEPHUM CTOJIOIILI Y2Ke COBIIafalid B OT-
HOIIEHNHU COCTOAHHUMA reHepanuu, HO He Tpe6yeT COBIIQAE€HUA UX T€HEePUPYIOIINX Bpra}KeHHﬁ.

* B ciyuae MHOXKECTBEHHOTO HACJIEJIOBAaHHUS, €CIIHM OOUH POOUTEIIbCKUM CTOJIOEI] SIBJISEeTCS TeHePH-
PYEMEIM, BCE COOTBETCTBYIOIIIME €My CTOJIOILI B HEPApXUH HAClIeHOBaHUS TaK¥XKe MOJI?KHEBI OBITh
reHepupyeMbIMu. ECy reHepupylollee BeIpaxkeHue He OOUHAKOBOE [IJIsi BCEX CTOJIOIIOB, TO XKejla-
eMoe BhIpazKeHue IJIs JOYePHEero CTOoJI0Ia JOIXKHO ObITh YKa3aHo SIBHO.

[omonmHUTENbHBEIE 3aMedYaHusI KacaloTCS MCIOIb30BaHUS TreHepupyeMbIixX CTOJ'I6I_[OB.

» TlpaBa AocTyma K TeHEPUPYEMBIM CTOJIOIIaM CYLIECTBYIOT OTHEIBLHO OT MPaB [JI HUXKeIexalmx 0a-
30BBIX CTOJIONOB. [T03TOMY MX MOXKHO OPTaHMW30BaTh TaK, YTOOHI ONPENEIEHHBINH TTOJTh30BaTENb MOT
MTPOYUTATH TEHEPUPYEMEBIH CTONOEI], HO He HuXKejiexkalue 6a30Bble CTOIOITH.

* T'eHepupyeMble CTOJIOLEL, B COOTBETCTBUU C KOHIENIINEH, IePeCUNTHBAIOTCS I0CIIe BEIIIOTHEHUS
TPUITEPOB BEFORE. BCceacTBue 3TOT0, B TeHEPUPYEMBIX CTONOLAX OYOYT OTPaXkKaThCsA U3MEHEHUS,
IPOU3BOOUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTOIOIAX, a o6pallaThCca B KOJe TaKOTo TPUrrepa K
reHepUpyeMBIM CTOJIOaM, HallpOTUB, HEJIL34.

* T'eHepupyemble CTOJIOIEI HE YYAaCTBYIOT B JIOTUYECKOM PEIIMKAIIMK ¥ He MOTYT OBITh YKa3aHHl B
CIIUCKe CTOJOLIOB CREATE PUBLICATION.

5.4. OrpaHu4yeHus

Tunel OAaHHBIX CaMH I10 cebe OIrPaHNYHUBAIOT MHO2KECTBO NAaHHEBIX, KOTOPEIE MO2KHO COXPAaHUTEL B Ta6J'II/ILIe.
OmHaKo AJisi MHOTUX ITPUJIOKEHUM TaKue OrpaHUYeHUs CIMIIKOM rpyonie. Hampumep, cTonbel, comep-
KaIui [eHy IPoayKTa, OOJI2KeH, BEPOSATHO, IPUHUMATh TOJILKO IIOJIOXKUTEIbHbEIe 3HaYeHUusa. Ho Takoro
CTaHOAPTHOTI'O THUIIa JaHHEIX HET. B03MO}KHO, BEI TaK2Ke 3aXO0TUTE OI'PAaHUYUTEL NaHHEIE CTOJ'I6]_[a II0 OT-
HOIIIEHUIO K APYIUM CTOI0IlaM uiim cTpokaM. Hampumep, B Tabnuie ¢ uHGopMaluel o0 ToBape AOJIXKHA
OBITH TOTBKO OJHA CTPOKA C OIIpefenéHHBIM KOJIOM TOBapa.

st pemenust mogoOHBIX 3amay SQL mo3BoJsieT BaM ONpPEedessiTh OTPaHUYEeHUs OJISA CTONOIOB U Tab-
yun. OrpaHuYeHus OaloT BaM BO3MOXKHOCTD VIIPAB/ISATh JaHHBIMU B TabnIuIlax Tak, KakK Be 3aX0THUTE. Ec-
JIM TIOJTh30BATEJIb IIOIEITAETCS COXPAHUTh B CTONIOIlE 3HaYEeHNEe, Hapylllallllee OrpaHuYeHNsI, BOSHUKHET
ommbKa. OrpaHnYeHus1 OyoyT melCTBOBaTh, JazKe €CJIM 3TO 3HAaYEeHME 0 YMOTYaHUIO.

5.4.1. OrpaHM4YeHMA-NPOBEepPKHU
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OrpaHuueHue-IpoBepKa — Hauboyee oOMWINY TUN OrpaHUYEHUM. B ero onmpeneneHuy Bl MOXKETE yKa-
3aTh, YTO 3HAUEHWE JAHHOTO CTOJIOIA JOIKHO YAOBIETBOPSTE JIOTUYECKOMY BEIPAXKEHUIO (ITPOBEPKE KC-
TUHHOCTHU). HampuMep, 1IeHy TOBapa MOXKHO OTPaHUYUTh IIOJIOKUTETbHEIMYA 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BBl BULOHTE, OrpaHHUYEHHE OIIpeneiideTCsd II0CIIe TUIld JaHHBIX, KaK U 3Ha4YeHHne I10 YMOJIYaHUIO. 3Ha-
YeHHsd 110 YMOTYAaHHUIO U OPAHUYEHUA MOTI'YT YKA3bIBATLECA B J11060M IIOpAOKe. OFpaHI/I‘IeHI/Ie-HpOBepKa
COCTOMT M3 KJIIOYEBOI'O CJIOBa CHECK, 3a KOTOPBIM UIET BEIPpa>KE€HHueE B CKOOKax. ITO BEIPpazKeHue OJOJIZKHO
BKJIIOYATh CTOH68H, OJisdi KOTOPOro 3agaeTcs OrpaHn4YeHune, mvHa4ye OHO He UMeeT OOJIBIIIOT0 CMEIC]IA.

Bnl MOXKeTe TakKxKe IIPUCBOUTE OTPaHUYEHUIO OTOEJIbHOE M. oTo YIIydquiuT coobieHus 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECSA Ha 3TO OI'paHHYEHHEe, KOI'la BaM MMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (

product_no integer,

name text,

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

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYEeHUEe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP ¥ COOCTBEHHO olpeesieHne orpanndenus. (Eciu Bl He ompeieNnuTe UMs OTPaHUYeHU
TakKuM 00pa3oM, CHCTeMa BHIOEepeT OJIs Hero UM 3a Bac.)

OrpaHuueHKe-IIPOBepPKa MOKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJIO10B. HampuMep, eciiu Bel XpaHUTe
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK Bbl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHOKOMH OymeT Bcerma
MEHbIIIEe OOBIYHOM:

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

[lepBhie OBa OrpaHUYEHUS OMPENENSIOTCS IIOX0XKHM 00pa30oM, HO [JIsi TPEeThero MCIOJIb3YEeTCSI HOBBIM
cuHTakcuc. OHO He CBsSI3aHO C OIPenenéHHbIM CTOIOIIOM, a IPEeACTaBIeHO OTOEJIbHEIM 3JIEMEHTOM B CITHC-
Ke. OnpeqeneHus CTOIOIIOB ¥ TaKKe OIpeneleHusT OTPaHuYeHUH MOXKHO IIEPECTaBIISATh B IIPOU3BOIIBHOM
TIopsigKe.

ITpo mepBHE OBa OrpaHUYEHUS MOXKHO CKa3aTh, YTO 3TO OrpaHUYEHUS CTOJOLIOB, TOTHA KaK TPEThE SB-
JITeTCS OTrpaHUYeHueM TabIuIlkl, TaK KaK OHO HAIlMCaHO OTHEJILHO OT ollpefesyieHui cTonbuoB. OrpaHu-
YeHUs CTOJIOIIOB TakKe MOIKHO 3aIucaTh B BHUMe OTrpaHWYeHU# TabnuIlkl, Torga Kak oOpaTHOe He BCe-
rIa BO3MOXKHO, TakK KakK IIoApa3yMeBaeTCs, YTO OrpaHudeHne CTOJOa CChlIaeTCS TOIBKO Ha CBI3aHHBIM
ctonben. (Xotsa Postgres Pro atoro He TpebyeT, HO Ot coBMecTuMOCTH ¢ opyrumu CYB]] nyuiie crnemo-
BaTh 9TOMY IIpaBuiy.) PaHee NMpUBEIEHHLIN IPUMED MOXKHO IIepenrucaTh U TakK:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyio BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6J'II/II_IBI MOZKHO IIPHCBaXWBaTh KME€HA TadK K€, KaK U OrDaHNYEeHUAM CTOHGIJ;OB:

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 3aMeTHUTh, UTO OrpaHUYeHUEe-IIPOBePKa YAOBJIETBOPSIETCS, €CJIM BhHIpakeHUe MpUHUMAaeT 3Ha-
yenwne true nnu NULL. Tak Kak pe3yJibTaTOM MHOTHMX BhIpazxkeHwui ¢ ornepanmamu NULL OymeT 3Haue-
"Hre NULL, Takue orpaHudeHust He OyoyT npensaTcTBoBaTh 3anucu NULL B orpaHMYMBaeMbie CTOJIOITH.
YT0OBI TapaHTHPOBATE, UTO CTONOEI] He comepxKuT 3HaueHuss NULL, MOXHO MCIIOIL30BATh OTPaHUYeHNEe
NOT NULL, onucaHHOE B CIIEAYIOIEM pa3gere.

IIpuMmeyanue

Postgres Pro He mommepXuBaeT OrpaHUYeHHsi CHECK, KOTOPhIe 00pallatoTcs K JaHHBIM, He OTHOCS-
IIMMCS K HOBOM MM U3MEHEHHOM CTPOKe. XOTs OrpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJio,
MoOXkeT paboTaTh B IPOCTHIX CIIy4YasixX, B 00IIEM ciIydae HeJb3s rapaHTUPOBaTh, UTO 0a3a HaHHBIX
He TIPUOET B COCTOSIHUE, KOTAa yCJIOBHE OTpPaHUUYEHUS OKaXKeTCs JIOKHBIM (BCJIIECTBHUE IIOCIENY-
IOIIMX U3MEHEHUN OPYTUX Y4YaCTBYIOIIMX B €r0 BRIUKCIIEHUH CTPOK). B pe3ynbTaTe BOocCTaHOBIIE-
HHe BHITPY2KEHHBIX JaHHBIX MOXKET OKa3aThCs HEBO3MOXKHBIM. BO BpeMsi BOCCTaHOBJIEHUS BO3MO-
XKeH cOo¥, maxke ecJiu MMOJTHOe COCTOsSIHHe 0a3bl MaHHBIX COTJIACyeTCsI C YCIIOBUEM OTPaHUYEHUS,
10 IPUYUHE TOT'0, YTO CTPOKH 3arpyzKalTCs He B TOM HNOPSAKE, B KOTOPOM 3TO yCJIOBHe OymeT Co-
6mromaThes. IToaToMy O onmpemeneHus OTPaHUYeHNH, 3aTParuBaoIIUX APYyTrue CTPOKU U APyTrHe
TaOIUIIbI, UCTIOJIE3YHUTE OTPAaHUYEHUS UNIQUE, EXCLUDE MJIM FOREIGN KEY, €CJIM 9TO BO3MOXKHO.

Ecnu BaM He HyXKHa IIOCTOSTHHO ITOfIepKruBaeMasi TapaHTHs IIeJIOCTHOCTH, a JOCTAaTOYHO Pa30BOM
ITPOBEPKH H00aBJIIEMOM CTPOKHU II0 OTHOILIEHUIO K IPYTUM CTPOKAaM, BRI MOXKeTe pean30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOOXOH MCKIIOYAET BHIIIEONHCAHHLIEe ITPOGJIeMEl IPH
BOCCTAHOBJIEHWM, TaK KakK B BEITPy3Ke pPg_dump TPUTTEPHl BOCCO3TAI0TCS MOCJIE BOCCTAHOBJIEHUST
OaHHBIX, ¥ II0O9TOMY 3Ta IPOBEepPKa He OyHOeT melCTBOBATh B IIPOLIeCCe BHIIPY3KH/BOCCTAHOBJIEHHUS.)

IIpumMeuyanue

B Postgres Pro mpepfrmonaraeTcsi, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTb ITPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OAMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoIoKEeHNEM OIIPaBOBIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPHU H00aB-
JIEHWHY UM U3MEHEeHHUH CTPOK, a He IPU KaxkaoM oOpamienuu K HUM. ([IpuBemEHHOE BHIIIE IIPEmy-
IIpeIeHre 0 HeOOIIyCTUMOCTH OOpallleHUH K OPyrUM TabIuiaM siBIsSeTCS YaCTHBIM CJIeICTBUEM
9TOT0 ITPEANOI0XKEeHMUSI.)
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OOgHAKO 9TO MPEeMdIoIoXeHHe MOXKEeT HapyIIaThbCs, KAaK 4YacTO OBIBAaeT, KOrga B BHIPAXKEHWHU
CHECK HMCIOJIb3yeTCs I0JIb30BaTeNbCcKas (PyHKIMsI, ITOBefleHrne KOTOPOI BIIOCTIEICTBUYM MEHSIETCH.
Postgres Pro He 3ampelaeTr 3TOTO, ¥ €CJIH CTPOKU B TabONIHIle MepecTaHyT YIOBIETBOPSAThL OTrpa-
HUYEHWI0 CHECK, 3TO OCTaHeTCS He3aMedYeHHBIM. B UTOTe MpU MOMBITKE 3arPy3UTh BHITPYXKEHHBIE
M03Ke MaHHBIE MOTYT BO3HUKHYTH MpPOOGIeMbl. [109TOMy mOmoOHBIE U3MEHEHUST PEKOMEHIYeTCs
OCYIIEeCTBISATH CIeOyIOIIuM 00pa30M: YIaIuTh orpaHuYeHue (UCIonb3ys ALTER TABLE), U3MEHHUTH
ommpemesieHre QYHKIIMH, a 3aTeM Iepeco3aTh OrpaHuYeHre TOH XKe KOMaHOoMH, KOTopas IPH 9TOM
IIePeIrpPoOBEePUT BCE CTPOKH TaOIHIIHL.

5.4.2. OrpaHuuyenusa NOT NULL

Orpaunuenre NOT NULL npocTo yKa3kIBaeT, YTO CTOJIOLY Helb3s IprucBauBaTh 3Hauenue NULL. ITpu-
Mep CUHTaKCHca:

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

)i

Orpaunnuenue NOT NULL Bcerpga 3anuchiBaeTCs KakK OrpaHMuYeHune cTojbIla 1 GyHKIMOHAIFHO 9KBUBA-
JIEHTHO OTPaHUYEeHMIO CHECK (mmg_cronbga IS NOT NULL), HO B Postgres Pro siBHoe orpanmnyernue NOT
NULL pa6oTaet 6omnee 3¢ddekTuBHO. XOTSI ¥ TAKOM 3allMCHU €CTh HEJIOCTAaTOK — HA3HAYUTh UMS TaKUM
OTpPaHWYEHUSIM HEIb34.

EcTecTBeHHO, OJist CTOI0Ia MOXKHO ONPEIeIuTh O0JIbIlle OMHOTO OTPaHuYeHus. [IJIg 9TOT0 UX HYy2KHO IIPO-
CTO yKa3aTb OTHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

IMopsimok 3mech He UMEET 3HaYeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSIAKY IPOBEPKU OrpaHHYe-
HUMU.

It orpaHuyYeHus NOT NULL ecTh U oOpaTHOe: orpaHu4YeHue NULL. OHO He O3HadaeT, YTO CTOJIOer] moi-
XKeH uMeTh ToJpKo 3HadyeHne NULL, uTo KoHe4uHO Oblmo 61 GeccMbicieHHO. CyTh XK€ ero B MPOCTOM
yKa3aHuH, 9YTO cTosbelr MmoxkeT uMeTh 3HaueHre NULL (3To moBemeHue mo ymondaHuoo). OrpaHUYeHHe
NULL OTCYTCTBYeT B cTaHAapTe SQL u 1CIIoIb30BaTh €T0 B IEPEHOCUMEIX IPUIOXKEHUIX He cnenyeT. (OHo
on0 mob6aBiieHo B Postgres Pro TonmbKO miist COBMECTHMMOCTH C HeKOTopwiMu apyrumu CYB]I.) OgHako
HEKOTOPEIe MOJIL30BATENIH JTI00ST ero MCI0Ib30BaTh, TAK KaK OHO II03BOJISIET JIETKO IIePeKIIYaTh orpa-
HU4YeHUs B cKpurre. Hampumep, B MOXKeTe HadaThb C:

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

)

¥ 3aTeM BCTaBHUTH KJIIOUEeBO€e CJIOBO NOT, rae HOTpGﬁyETCﬂ.

ITogcka3ka

ITpu mpoekTUpoBaHuY 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOIIOB OOJIKHEI OBITH TOMEYEHBI
kak NOT NULL.
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5.4.3. OrpaHMYeHUss YHUKAJIbHOCTH

OrpaHuydeHus YHUKAIbHOCTH TapaHTUPYIOT, YTO JaHHEIE B OITPeOeJIEHHOM CTOJIOLE UITH I'PYIIIE CTOIOIIOB
YHUKAJIBHBI CPEIN BCEX CTPOK Tabmuilbl. OrpaHUYeHNe 3alliChIBAETCS TaK:

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

)i

B BUOE OrPDaHUYEeHUA CTOJ'I6LI8. U TakK:

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

)i

B BHUE OIrpaHUYEeHUdA Ta6.TII/IL[bI.

YTOOH OIMIpeneJInTb OrpaHrn4dYeHrne YHUKAJIBHOCTHU OJIA T'DYIIITEL CTOJ'I6I_IOB, 3allUIIUTEe ero B Buge OorpaHu-
quHHTaﬁHHHH,HepeqHCHHBHMeHaCTOH6HOqup633aHHTym:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)
Takoe orpaHUYeHNEe YKa3kIBAET, UTO COUEeTaHNe 3HaUEeHUN ITePEeYNCIIEHHBIX CTOI0IIOB OIXKHO OBITh YHU-
KaJIbHO BO Bcel Tabyulle, Torga Kak 3HaUYeHUs KaXX[JoTo CTo0lla Mo OTHEJIbHOCTH He [OXKHEI ObITh (U
00BIYHO He OYOYT) YHUKAJIbHBIMU.

Brl MOXKeTe Ha3HAYUTh YHHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM O6p8.30M:

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

)i

IIpu pobGaBneHWY OrpaHMYEHUS YHUKAIBHOCTU OymeT aBTOMaTHM4YeCKH CO3[aH YHUKAJIbHBEIN WHIEeKC-B-
IepeBo OJIsi CTOMOLA UM I'PYIIIEI CTOJIOIOB, IEPEYNCIIEHHEIX B OTPAHUYEHNN. Y CIIOBUE YHUKAIBHOCTH,
pacIpoCcTpaHsoIleecs TOIbKO Ha HEKOTOPEIE CTPOKY, HEJIb3s 3allicaTh B BUIE OIPDaHUYEHUST YHUKAJIb-
HOCTH, OJHAKO TaKOe yCJIOBHE MOJKHO YCTAHOBUTH, CO3[0AaB YHUKAJIbHEIN YaCTUYHBEIN NHIEKC.

Kak mpaBuio, orpaHn4YeHre YHUKAJIbHOCTH HAPYIIAETCS, eClu B TabIHIle OKa3kIBAETCS HECKOJIBKO
CTPOK, Y KOTOPBIX COBHAMAIOT 3HAUYEHHSI BCEX CTOJIONOB, BKITIOYEHHEIX B OrpaHuyYeHue. [1o yMOI9aHUIO
nBa 3HaueHusa NULL mmpu TakOM CpaBHEHUU HE CUHUTAIOTCS PaBHBIMM. JTO O3HA4YaeT, YTO JazKe IIpU Ha-
JINYUY OTPAaHUYEHUS YHUKAJTBHOCTH B TaOIHUIle MOXKHO COXPAHUTh CTPOKHU C OyOIUPYIOIIUMUCS 3HAaYEHU-
saMu, ecnu oHU comepkaT NULL B ofHOM MJIM HECKOJIBKMX OTPAHHUYMBAEMEBIX CTOJIOIAX. DTO MOBEeOeHNe
MOZKHO U3MEHUTH, M0OaBUB IpeajiokKeHne NULLS NOT DISTINCT, HalpuMep

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

N85
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CREATE TABLE products (

product_no integer,

name text,

price numeric,

UNIQUE NULLS NOT DISTINCT (product_no)
)i

IToBemeHVE IO YMOJTYAHUIO MOXKHO BEHIOPATh SIBHO, HOOABUB NULLS DISTINCT. CormacHo ctaHmapTy SQL
BapuaHT obpabotku 3HaueHuidt NULL mo ymomyaHUIO ompemenseTcs peanu3auuedt, u B apyrux CYB]]
BCTPEYAETCs APYroe MoBeJeHrue. JTO CIeAyeT YYUTHIBATE IPU pa3paboTKe MEePEHOCUMEBIX TTPUJIOKEHUH.

5.4.4. NepBUUYHbIE KJIIOYHU

OrpaHudeHue IEPBUYHOTO KJTI0Ya O3HAYAET, YTO 0O Pa3yIOIINii eT0 CTOJIOEI] UIH I'PYIIIia CTOJIOI0B MOXKET
OBITh YHUKAJIPHBIM UAEHTU(UKATOPOM CTPOK B Tabiuie. [is 3Toro TpebyeTcs, 4TOOb 3HAUYEeHUS ObLIU
OOHOBPEMEHHO YHUKANbHBIMU U OTIUYHBIMEU OT NULL. TakumM o6pa3om, TaGIHULEI CO CIEAYIOMIUMU OBYMS
ornpenesieHUsIMU OyAyT MPUHUMATh OOUHAKOBHIE TAHHBIE:

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

)i

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

)i

HepBI/I‘-IHBIe KJIIO4YX MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6I_IOB,‘ CHUHTAKCHC IIOXO02K Ha 3allUChb Ol"paHI/I‘-IeHI/Ifl
YHHUKAJIBHOCTH:

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

ITpu goGaBneHMU MEPBUYHOTO KITI0OYa aBTOMATHYECKH CO3[AETCS YHUKAJIbHBIN WHOEKC-B-mepeBo mis
cTosb11a UK T'PYIITEI CTOIOLIOB, IEPEYUCIIEHHBIX B IEPBUYHOM KJTI0Ye, U TaHHBIE CTOJIOIBI ITOMEYa0TCs
KaK NOT NULL.

Tabnuila MOXKeT MMEeTh MaKCUMyM OJWH MEePBUYHHIN KoY. (OrpaHUYeHUN YHUKAJILHOCTH M OTpaHu-
yenut NOT NULL, koTophle (GYHKIMOHATBHO TOYTU PABHO3HAYHEI IEPBUYHBLIM KJTI0YaM, MOXKET OBITh
CKOJILKO YyTOOHO, HO Ha3HAYUTh OTrPaHUYEeHNEM IEPBUYHOIO KJII04Ya MOXKHO TOJIBKO 0OHO.) Teopus pens-
UOHHBIX 0a3 JaHHBLIX TOBOPUT, YTO IIEPBUYHLIN KII0Y JOMXKeH OLITh B Kaxkmou Tabnuiie. B Postgres Pro
TAaKOT0 XKECTKOTO TpeOoBaHUS HET, HO OOLIYHO JIyYIlle eMy CIIeq0BaTh.

HepBI/I‘-IHLIe KJTIOYH IIOJIE3HEBI U OJIA HOKYMEHTHUPOBAHUA, U OJId KIIMEHTCKHUX HpI/IHO}I{eHI/Iﬁ. HaanMep,
l"pa(l.)I/I‘-IeCKOMy IIPUJIOZKEHUIO C BOSMOXKHOCTAMU PEOAKTUPOBaAHHUA COOEPXKUMOIO TaﬁHI/II_IBI, BEPOATHO,
HOTpe6yeTC5{ 3HAThb HepBH‘-IHLIfI KJII04 TaﬁHI/II_ILI, YTOOBI OOHO3HA4YHO I/IJIeHTI/I(bI/II_H/IPOBaTB eé CTPOKH. Hep-
BUYHBIE KJITIOYHX HAXOOAT 1 APyroe IpuMeHEeHUE B CYBH; B 4aCTHOCTH, HepBH‘-IHLIfI KJII0O4Y B TaGHI/ILIe OIIpe-
HOeJideT LieJIEBEIe CTOHGHBI II10 YMOJIYaHHUIO OJIA CTOPOHHUX KITI0Y€eM, CChIIAIOMMXCSI Ha Ty TaGHI/IHy.

5.4.5. BHewHue KJo4u

OrpanuyeHue BHEITHETO K/II04Ya YKa3bIBAeT, YTO 3HAUEHUS CTOJIOIa (MU TPYIIIEL CTOJIOIOB) MOJIZKHEBI CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOM CTPOKE APYToM TaOMUIbl. DTO Ha3bkIBAETCSI CCbII0YHOU Ueso0cm-
HOCMbIO0 OBYX CBSI3aHHBIX TaOJIHII.
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HYCTB Y BaC yXe eCTb Ta6n1/1ua IIPOOYKTOB, KOTOPYIO MBI HEOOHOKPATHO KMCIIOJIb30BAJIX PAaHEeE:

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

)i

[laBaliTe MpenIoNoXKuM, YTO ¥ Bac eCTh TabJuIla C 3aKa3aMU 3TUX IPOOYKTOB. MEI XOTUM, YTOOEL B Tab-
TIUIle 3aKa30B COOEePIKalKuCh TOJBKO 3aKa3kbl JeMCTBUTEIbHO CYIIEeCTBYIOMINX IPONYKTOB. I103TOMYy MEI
oIlpefeNuM B Hell orpaHWYeHNe BHEIIHEr 0 KIIo4a, CChlIaioleecs Ha TaOIUIly IPOOYKTOB:

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

)i

C TakuM OrpaHHYEHHEeM CO3[aTh 3aKa3 CO 3HaUeHHeM product_no, OTCYTCTBYIOIINM B Tabsuiie products
(1 He paBabiM NULL), 6ymeT HEBO3MOZXKHO.

B Tako# cxeme Tabmnuily orders Ha3bIBalOT NOOYUHEHHOU Tabmuilei, a products — 2x1asHoii. CooTBeT-
CTBEHHO, CTOJIOILI HAa3bIBAIOT TaK K€ IMOOUMHEHHLIM U I'JIaBHBIM (HMJIX CCHIIQIOLIMMCS H II€JIEBEIM).

ITpembioyInyo KOMaHOy MOXHO COKPATUTh TakK:

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

)i

TO €CTb, €CJIM OIYCTUTh CIIMCOK CTOJIOIIOB, BHEIIHUY KJTI0U OyAeT HesIBHO CBSI3aH C IIEPBUYHBIM KIII0YOM
TJIABHOM TAOJIHIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0cOO0OM.

BHemrHuM KJTI04 TaKXKe MOXKET CCHIIaThCS Ha I'PYIITY CTOJIOI0B. B 3TOM ciTydyae ero Hy»KHO 3amucaTh B
BUOe OOBIYHOTO OrpaHudYeHus Tabmuiel. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YHCJIO ¥ THUIIBI CTOJIOIOB B OTPAHUYEHUH HOJIXKHEI COOTBETCTBOBAThH YUCIIY U THUIIAM Iliejie-
BBIX CTOJIOIIOB.

HWHorma MMeeT CMBICTT 3afjaTh B OTPAaHUYEHUM BHEITHETrO KJII0Ya B KaYeCTBE «OPYTOM TaOIUILI» Ty XKe
Ta6Iu1y; TAKOM BHEIIHUY KJII0Y Ha3bIBAETCS CCbliaou,umMcs Ha cebs. HanipuMep, eCiiu BEI XOTUTE, YTOOBI
CTPOKHY TaOIUITHI TPEICTABIISIIIN Y3JIHl IPEBOBUAHOM CTPYKTYPHI, BHI MOXKETE HATMCATh

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

)i

[71s1 y371a BepXHero ypoBHs parent_id 6ymeT paBeH NULL, moka 3amucu ¢ oTTuaYHBIM OT NULL parent_id
OymyT CChUIATHCS TOJIBKO Ha CYIIECTBYIOIIVE CTPOKU TaOJIUIIHL.
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Tabulla MOXKeT cogepKaTh HECKOIBKO OTPaHNYEeHHN BHEIITHET0 K/II04a. DTO ITOIe3HO OJIsT CBA3U TaOJIHII
B OTHOIIIEHUM MHOTHE-KO-MHOruM. CKaxKeM, y BaC eCThb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HEeCKOJIBKO IIPOOYKTOB (UYTO HEBO3MOZKHO B IIpedbIayInei cxeme). s
9TOTr'0 BEHl MOXKETE HCIIOIb30BaTh TAaKYI0 CXEMY:

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

)i

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

)i

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

)i

3aMeTBTe, 49TO B nocneuHeﬁ T&6.TII/IL[e HepBI/I‘IHBIf/'I KJIIOY ITOKPEIBA€T BHEIITHKE KJIIO4YH.

ME&I 3Ha€EeM, 4TO BHENIHUE KJIIOYM 3allpPelaloT Co3aHre 3aKa30B, He OTHOCSIIUXCSI HU K OHHOMY IIPOAYK-
Ty. Ho 4TO menaTek, ecnu mocie CO30aHUS 3aKa30B C ONPENENEHHBIM IPOAYKTOM MEI 3aXOTHM yOAaIUTh
ero? SQL cnpaBuTcs c 9TolM cutyaumei. MHTyUIMs IToACcKa3bIiBaeT CIIeAyIOIle BapHUaHThH IIOBEIEHU:

e 3ampeTuTh yhaneHue IPoayKTa
e V@hamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

I UITIoCTpauuy gaBaliTe peayn3yeM cliedylolee IIoBeeHNe B BEIIEIIPUBENEHHOM IpUMepe: IIPH I10-
TBITKE YOAJEeHUs TPOOYKTa, Ha KOTOPHIM CCHIIAIOTCS 3aKa3kl (Yepe3 Tabmuny order_items), MBI 3ampe-
IaeM 9Ty onepauuio. ECiu Ke KTO-TO MOMBITAeTCs yOalIuTh 3aKa3, TO YOAJIUTCS U eT0 COIepKUMOoe:

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

)i

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

)i

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

)

OrpaHuuyHuBaloIIMe ¥ KaCKagHble yOoaJleHus — OBa HauOojiee pacIpOCTPAHEHHBIX BapHaHTa. RESTRICT
IpemoTBpaIaeT yoajleHue CBI3aHHONW CTPOKU. NO ACTION O3HAYaeT, YTO €CJIM 3aBUCHUMBIE CTPOKH IIPO-
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OOJIXKAIOT CYIIEeCTBOBATh IIPU MPOBEPKE OTPAaHUUYEHUS, BO3HMKAET OIIrbKa (9TO MOBEOeHue Mo yMoIda-
HU10). ((MaBHBIM OTINYHEM STUX OIBYX BApPUAHTOB SIBJISIETCS TO, YTO NO ACTION IIO3BOJISIET OTIOXKUTE IIPO-
BEPKY B IIpOIiecCe TPpaH3aKIMM, a RESTRICT — HeT.) CASCADE YKa3BIBA€T, YTO IIPHU YOAJIEHUHN CBA3aHHBIX
CTPOK 3aBUCHUMEIE OT HUX OyOyT Tak JXKe aBTOMaTU4YeCKU ynaneHbl. ECTh emlé gBa BapuaHTa: SET NULL
¥ SET DEFAULT. Ilpu ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HAYalOT 3aBUCHUMBIM CTOJIOIAM B IIOOYUHEH-
Ho¥ Tabnune 3HaveHuss NULL unu 3HaYeHUS IO YMOJIYaHMIO, COOTBETCTBEHHO. 3aMeThTe, YTO 3TO HE
OymeT OCHOBaHMEM [JI HapPyIIeHus orpaHmyYeHui. Hampumep, ecnu B KadecTBe MeNCTBUSA 3aJaHO SET
DEFAULT, HO 3Ha4YeHNVe 10 YMOJYaHUI0 He yOOBJIETBOPSET OrPAaHWYEHUIO BHEIIHErO KJIl04a, onepanus
3aKOHYUTCS OLIMOKOIM.

Kakoii BapuaHT gedcTBUS ON DELETE BEIOpaTh — 3aBUCHUT OT TOI'0, KaKKe TUIIE 0O0BeKTOB IIPeICTaBIIsII0T-
csl B CB3aHHEIX Tabnuiax. Korga B momunHEHHOMN Tabnulle IpecTaBisieTcsl 00bEKT, KOTOPHIN SBIISETCS
COCTaBHOM YacCThIO CYyITHOCTHU, IIPECTaBlIeHHON B I'IaBHOM Tabmnulle, 1 He MOXKET CyIleCTBOBATh He3aBU-
CUMO, YMECTHO BHIOpaTh AelcTBUe CASCADE. Ecnmu nBe TabGimulBl IPeACTaBASIOT HE3aBUCUMEBIE OO HEKTHI,
0oee MOOXOOSITUM OEUCTBHEM OymeT RESTRICT MAIU NO ACTION; TOTHA NMPHUJIOKEHUIO, KOTOPOMY HeH-
CTBUTEJIPHO HYXKHO ymanuTh 06a oO0beKTa, moTpebyeTcs: coenaTh 3TO SIBHO W BHITIOJTHUTH ABE KOMaHMBI
yoaneHusi. B npuBegEéHHOM BHIIIE TPUMEPE TTO3UIINY 3aKa3a SBJISTIOTCS YacThIO 3aKa3a, u 0ymeT ymobOHO,
€CJIU OHY yOajsaTCsa aBTOMaTUYeCKHU [IPU yoarleHun 3aka3a. Ho IpomyKTel ¥ 3aKa3bl — pa3HEIE Bellly, 10-
9TOMY aBTOMAaTHYECKOE yOaleHue HEKOTOPHIX MO3UIIUI 3aKa30B IPU YAAJIEHUN TPOTYKTOB MOKET OBITh
HenmpueMJieMbIM. Eciu 2Ke OTHOIIIeHWEe BHENTHETO K/TI04a IPeaCcTaBisgeT Heobsi3aTenbHYI0 nHpopManuio,
IOOXOOSIINM MOZKeT OBITh melicTBHe SET NULL WiH SET DEFAULT. Hanpuwmep, ecnu B Tabinie IpoayKTOB
COIEPKUTCS CCHIJIKA Ha MeHe[XKepa IIPOOYKTa, U 3alliCh MeHeXKepa yaallsieTcsl, MOXKeT ObITh II0JIE3HEIM
YCTaHOBUTE B [10JIe MeHeOXKepa nponykra 3HadeHrne NULL uin 3Ha4YeHUE 110 YMOJTYaHUIO.

IedicTBUS SET NULL M SET DEFAULT MOT'YT IIPUHUMATh CITMCOK CTOJIOIIOB, KOTOPLIE IIOTy4YaT COOTBETCTBY-
omue 3HaveHuss. OOBIYHO 3HAYEHUS MPUCBAMBAIOTCS BCEM CTOJIOIIaM OTPaHUYEHUS BHEIIHEro KIToua;
TIPUCBOEHYE OJISI TOIMHOXKECTBa CTOJIOIIOB ITOJIE3HO TOJIBKO B HEKOTOPKIX 0COOBIX Cirydasax. PaccMoTpuTe
CIegyIoUIui IpruMep:

CREATE TABLE tenants (
tenant_id integer PRIMARY KEY

CREATE TABLE users (
tenant_id integer REFERENCES tenants ON DELETE CASCADE,
user_id integer NOT NULL,
PRIMARY KEY (tenant_id, user_id)

CREATE TABLE posts (

tenant_id integer REFERENCES tenants ON DELETE CASCADE,

post_id integer NOT NULL,

author_id integer,

PRIMARY KEY (tenant_id, post_id),

FOREIGN KEY (tenant_id, author_id) REFERENCES users ON DELETE SET NULL (author_id)
)

Bes ykasaHus cTon0Ila BHEITHUH K04 TaKxkKe ycTaHoBua Ovl 3HaueHue NULL msa ctonbiia tenant_id,
HO 3TOT CTOoJIOel] SIBISIeTCS 4aCThIO IEPBUYHOT0 KITIOYa.

AHanoru4Ho YKa3aHUuI0 ON DELETE CylieCcTByeT ON UPDATE, KOTOpoOe€e CpaﬁaTBIBaeT IIpU USMEHEHHWHU 3a-
OJAaHHOT' O CTOJ'I6I_Ia. HpI/I 9TOM BO3MOZKHEIE IEMCTBUS Te€ XK€, 3a UCKJIIIOUEHUEM TOTO, UTO OJisi SET NULL u
SET DEFAULT HeJb3d 3a4aTh CIIMCKHU CTOJ'I6I_IOB. CASCADE B JaHHOM CJly4a€e O3Ha4aeT, 4TO U3MEeHEHHBIE
3Ha4YeHHWsA CBA3aHHBIX CTOJ'I6I_IOB GYJIYT CKOITMPOBAHEI B 3aBHMCHUMEBIE CTPOKH.

OOBIYHO 3aBUCHUMas CTPOKa He OOJI?KHA yIOBIETBOPAThH OTPAHNYEHUIO BHEITHETO KJTI04a, eCJIM OOUH U3
CBsi3aHHHIX CTOJO1I0B comepkuT NULL. Ecnu B 00bsIBIeHME BHEIIHEr0 Kilio4ya mobaBieHo MATCH FULL,
CTpoKa Oy[eT yIOOBIETBOPSTb OTPAaHUYEHUIO, TOJIBKO €CJIM BCe CBsizaHHBIE CTOJOIEI paBHEI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapanTUpyeTCs HEBLHIIIOJIHEHUE OTPaHUUYEHUS MATCH
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FULL). Ecnu BB XOTHTE, 4YTOOBLI 3aBUCUMEIE CTPOKH HE MOTI'JIN n30exaTh U 3TOTO OrpaHUYEeHusd, 00BSIBUTE
CBsA3aHHEIE CTOJ'IGI_[BI KakK NOT NULL.

BHeIIHUN K04 MOJI2KeH CCHIIAaThCS Ha CTOJIOIEI, THUOO0 ABISIONIINECST IMePBUYHEIM KIII0YOoM, TH60 obpa-
3yI0Ile OrpaHWYeHHe YHHKAIbHOCTH, MU0 SBIAIOMIMECS CTOIOIaMH M3 HeYaCTUYHOTO YHUKAILHOTO
nHOekca. Takum 06pa3oM, [JIst CBA3aHHEIX CTOJIOIIOB BCcerma OymeT CyIecTBOBAaTh HHAEKC, a 3HAYUT IIPO-
BEPKH HAJIMUHUS COOTBETCTBUS IJI CBSI3aHHOM CTPOKYU OyIYT BEIIIOMHATHCSA 3G PeKTUBHO. Tak KakK KOMaH-
OBl DELETE [JIg CTPOK TJIaBHOW TaONMIIEI WM UPDATE OJIS 3aBUCUMBIX CTOJIOIIOB ITOTPEOYIOT MPOCKaHU-
pOBaTh MOOUUHEHHYI0 TAaOIUITy ¥ HAWUTHU CTPOKH, CCHIJTAIOIIHMECS Ha CTaphle 3HAYeHWs, MOJIe3HOo Oymer
UMETb MHOEKC U OJI MOOYMHEHHBIX CTOJIOII0B. HO 9TO HY’KHO He BCerga, M CO34aTh COOTBETCTBYIOIIMMA
NHOEKC MOZKHO no—pa3H0My, HOSTOMy O6"bHBJ’[eHI/Ie BHEIITHET' O KJII04Ya He COSHaéT ABTOMATHU4YE€CKHU UHIOEKC
II0 CBSI3QHHBEIM CTOJIOIIaM.

IMompo6Hee 06 M3MEHEHUN U YOAJIEHWM OAaHHBIX PACCKa3kIBaeTCs B ['maBe 6. Bul TakKe MokeTe ogpoo-
Hee y3HaTh O CHHTAKCUCe OTPaHUYeHUN BHelIHero Kitoda B cupaBke CREATE TABLE.

5.4.6. OrpaHM4YeHUA-UCKITIOYEeHUA

OrpaHuYeHUs-UCKJIIOUEeHU S TaPaHTUPYIOT, YTO IPU CPaBHEHUH JIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJI0-
IIaM UJIU Bblpa}KeHI/IHM C IIOMOIIIBIO 3adaHHEBIX onepaTopOB, MI/IHI/IMYM OOHO U3 9TUuX CpaBHeHI/Iﬁ B03Bpa-
tuT false unu NULL. 3anuceiBaeTcs 9TO TakK:

CREATE TABLE circles (
c circle,
EXCLUDE USING gist (c WITH &&)

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

ITpu moGaBIeHUN OrpaHUYEHUSI-UCKITIOUeHUs OydeT aBTOMaTHYECKH CO30aH UHIEKC TOTO TUIIa, KOTOPBIH
yKa3aH B 00BsIBJIEHUU OTPaHUYEHUS.

5.5. CucteMHble cTonou bl

B xaxpnoit Tabuile eCTb HECKOJIBKO CUCMEeMHbIX CmO/l6U,OB, HEesABHO OHpeJIeJ'IéHHBIX cucteMou. Kak cnep-
CTBUE, UX UMEHa HeJIb3s MCII0Ib30BaTh B KAUYECTBE MMEH IT0Ih30BaTEJIbCKUX CTOJIOIOB. (3aMeTbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAETCSA JIX UM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEHHNE MMEHHN B KaBEIYKHU
He TToOMOKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOILBI HE MOJIKHEI Bac 6€CIIOKOUTD, BaM JIMIIb IO-
CTAaTOYHO 3HaTh 00 uX CyllleCTBOBaHHUH.

tableoid

HNpentudukatop o6beKTa Oy TaOIULIBI, COOepIKallleld CTPOKY. ITOT CToIOe1] 0COOEHHO MOJIe3eH OJIst
3aIpoOCOB, UMEIOIIHNX OeJI0 C CEKITMOHUPOBAHHBIMY Tabmumamu (cM. Paznen 5.11) unu nepapxuei Ha-
cnegoBanus (cM. Pasmen 5.10), Tak Kak 6€3 HETO CII0KHO OIIPEeAeNIuTh, U3 KaKOoi TaOIuIIEl BEIOpaHa
cTpoka. CBs3aB tableoid CO CTONMOIOM oid B Tabmuile pg_class, MOXKHO OyHeT ITONYyYUTh UM Tab-
JIUITEL.

xmin

Npentndukartop (Kom) TpaH3akKIuu, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoku — 3TO €€
WHOWBUOYyaIbHOE COCTOSTHHE; NP KaXKOOM M3MEHEHWU CO3TaE€TCSI HOBAs BEPCHUS OOHOM U TOU XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep KomaHAw (HayuWHasi C HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax
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UpenTudukaTtop TpaH3aKIMU, YOAIUBIIEH CTPOKY, uinu 0 Oy HeymaJeHHOM BEPCUU CTPOKHU. 3HaYe-
HUE 3TOr0 CTONI0IIa MOXKET ObITh HEHYJIEBLIM U AJISI BUAMMOM BEPCUU CTPOKHU. ITO OOBIYHO O3HAYAET,
YTO yHaasomas TpaH3aKnus eme He 6pUta 3adUKCUpPOBaHa, UK yOaleHue OBIJI0 OTMEHEHO.

cmax

HomMmep KoMaHOH B yOansionlel TpaH3aKIuM WU HOb.

ctid

dU3NYECKOe PACHOoJIOKeHNe JAaHHOW BePCUM CTPOKH B Tabnuile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPH BHEIIOJIHEHWU VACUUM FULL.
TakuM 06pa3oM, ctid HeIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOI0 UAeHTU(UKATOPa CTPOKHU. s
UOeHTUQUKAITUYN JIOTUYECKUX CTPOK CJIEYeT MCIIOIb30BaTh ITIEPBUYHBIN KITIOY.

HNpenTndukaTopsl TpaH3aKIINN TaKXKe ABNIAIOTCA 32-0MTHEIMU. B monroxkusymiel 6a3e maHHBIX OHU MO-
TYT MOUTHU IO KPYry. DTO He KPUTUYHO IIPU IIpaBuiibHOM obcniyxkuBaHuu BII; mogpobHee 00 3TOM CM.
['maBy 23. OpHakKo mojaraThCs Ha YHUKAJIBHOCTE KOJOB TPAH3aKIUY B TeUYEHUE OJIUTEIbHOI0 BPEMEHU
(mpu Gonee yeM MUINIHUapIe TPaH3aKIIUM) He CIeayeT.

UpenTudukatopsl KoMaH[ Takke 32-OUTHBEIE. ITO CO3MAET XKECTKUM TUMUT Ha 232 (4 munnuapma) Ko-
maHp SQL B ogHOM TpaH3akiuu. Ha nmpakTuke 9TO He mpobjieMa — 3aMeThTe, YTO 3TO JIUMUT YHCiIa KO-
maHpg SQL, a He konmudecTBa 00pabaThiBaeMbIX CTPOK. KpoMme Toro, uueHTuGUKaATOP MOIydaloT TOIBKO
Te KOMaH[bl, KOTOphle (paKTUUeCKU U3MEHSIOT COIepKuMoe Oa3bl JaHHEIX.

5.6. N3MmeHeHue Tabnuuy,

Ecnu BB co3pmanu TAOMWIIEI, a 3aTeM IIOHSIIH, YTO OOIIYCTHUIIH OIIMOKY, MM M3MEHUIINChL TPeOOBaHUS
BaIllero IIPUJIOXKEHUS, BB MOXKETe yOalIuTh e€ M CO3TaTh 3aH0B0. Ho 3To OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amoJjIHeHa JaHHBIMH, UJIHM €C/IHM Ha Heé CCBhUIAIOTCS Opyrue oO0beKTH 0a3bl JaHHBIX (HAITpuMep, 110
BHemrHeMy Kiiouy). IToaTomy Postgres Pro mpemocTaBisieT HaOoOp KOMaHI [jIsT MOOUGUKAIINK TaOIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT U3MEHEHHUS HaHHBIX, COOepzXKalluxcs B TabIuIe: 30ech MEI
o6cyxmaeM MOOu(PUKAIINIO OIIPedeIeHUs, MU CTPYKTYPHI, TaOJIHIIH.

Br1 MoxkeTe:

¢ J1o0aBIATL CTOIOIIEI

e VmansaTh CTONIOIIBI

¢ IoOaBnIsSTh OTPAaHUYEHUS

* V@panarts orpaHUYEHUd

* V3MeHSATH 3HAUEHUS 10 YMOJTYaHUIO
¢ HM3MeHSATh THUIIEI CTOJIOIIOB

¢ IleperMeHOBEIBATL CTOJIOIIEI

¢ TleperMeHOBHIBATb TAOIUIIBI

Bce aTu melicTBUSA BHIIOIHSAIOTCS C moMmoIinbio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BEI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondbua
ITo06aBUTL CTOJIOEI] BEI MOXKETE TaK:

ALTER TABLE products ADD COLUMN description text;

Hogrlil cTon6ell 3anoJIHSIeTCS 3aaHHbIM [JIs HETO 3Ha4YeHWeM [0 yMordaHuio (unu 3HavenuneMm NULL,
eCyIu BHI He mo0aBUTe YKa3aHue DEFAULT).

ITogcka3ka

Hauwunas c Postgres Pro 11, mo6aBnenue cTosbla ¢ IOCTOSHHEIM 3HAaYEHUEM 10 YMOJTYAHUIO 60jiee
He 03HaYaeT, YTO IIPU BHIITOJIHEHUHM KOMaHObl ALTER TABLE OyOyT ©U3MeHEHEI BCE CTPOKH TaGIHIIHL.
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BMecToO 5TOro yCTaHOBJIEHHOE 3HAYeHHe II0 YMOJYAaHWIO OymeT IPOCTO BHIOABAThLCH MIPU CIEmyIo-
1reM oOpalleHuH K CTPOKAaM, a COXPAHUTCS B CTPOKAX IIPH Mepe3anucu Tabnulikl. Brnaromaps aTo-
My orlepanus ALTER TABLE M C OOJIBIIUMU TaOIHUIIaMU BBEIIOJIHSIETCS OUYEHb OBICTPO.

OmHaKO ecyiy 3HaYeHHe 10 YMOTYaHUIO U3MEHYNBOE (HallPpUMeED, 3TO clock_timestamp () ), B KaXk-
OYI0 CTPOKY HYXKHO Oy[eT BHECTH 3Ha4YeHUe, BEIYUCIIEHHOEe B MOMEHT BHITIOTHEHUST ALTER TABLE.
Yro6rl n36eKaTh IMIOTEHIIHATILHO IJINTEJIbHON OIlepallni U3MeHeHUsI BCeX CTPOK, €CJIH BHI MJIaHHU-
pyeTe 3amoJHUTEL CTOJ0EIl B OCHOBHOM He 3HAYEHUSIMH IO YMOJTYaHUIO, JTydine OymeT nob6aBUTh
ctosnber] 6e3 3HaYeHHUS 10 YMOJTYAHHUIO, 3aTeM BCTaBUTh TPeOyeMble 3HaYeHUsI C IIOMOIITbI0 UPDATE,
a IIOTOM OHNpeIeNuTh 3HaUeHHe 10 YMOJTYaHHI0, KaK OIMHMCAHO HUXKE.

HpI/I 3TOM BEI MO2KE€Te CPa3y OIIPpeneyInTh OrPaHUYEeHUA CTO.TI6LIa, UCIIONIBb3YyA OOBIYHBIN CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camowm fere 3mech MOXKHO HCIIOIbB30BaTh BCe KOHCTPYKIUHY, HOIYCTUMEIE B ONIPedesIeHUH CTOJIONa B
KOMaHOe CREATE TABLE. [JoMHHUTe OHAKO, YTO 3HAUEHME M0 YMOJIYAHHUIO OOJIXKHO YIOBIETBOPSTDH HaH-
HBIM OTPaHUYEHUSIM, YTOOBI OIlepalius ADD BHIIIOJIHUIACH YCIIEITHO. BBl TakKKe MOXKeTe CHavasia 3alroJl-
HUTH CTOJIOeI] MPAaBUIILHO, a 3aTeM M00aBUTh OTPAaHUYEHUS (CM. HHUXKE).

5.6.2. YpaneHue ctondbua
YJIaJ'II/ITb CTOHGGH MOZKHO TakK:
ALTER TABLE products DROP COLUMN description;

IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co cTONOIIOM yHassiIOTCS U BKJIIOYAIOIINE
ero orpaHudeHus Tabauikl. OMHAKO €CJTM Ha CTON0el] CChIJTaeTCSI OTPaHUYEeHUe BHEIITHET 0 KTova APYToM
Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHNe HEesIBHO. Pa3pelIuTs yoarieHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BeKTOB MOXKHO, T0OaBUB YKa3aHUe CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0 MeXaHu3M, CTOSIIIUKI 3a 9TUM, OIMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun
151 moGaBIeHUsT OTPAHUYEHUS UCIIOIb3yeTCsI CHHTAKCUC OrpaHudeHus Tabmuisl. Hanpumep:

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

Yrto6nl gobaButh orpanunuenrne NOT NULL, KoTopoe HeJb3s 3alliCaTh B BUOE OTPAaHUYEHHsT TaOIHIIHI,
HUCIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuueHNe IPOXONUT IIPOBEPKY aBTOMATHUYECKH U OymeT moGaBIeHo, TOILKO €CIIH eMy yIOBIeTBOPSI-
IOT HaHHble TAOIUIIHL.

5.6.4. YpaneHue orpaHuyeHus

7151 yomaneHust orpaHUYeHus Bbl JOJIZKHBI 3HATH €T0 uMsi. ECJiu BBl He MPUCBAaUBAId €My UMSsI, 9TO HESIBHO
cOejiaza CHUCTeMa, U BhHI IOJIXKHBI BEISICHUTDL €T0. 30eCh MOXKeT OBITh MoJIe3Ha KoMaHma psql \d umg_ra6-
nuner (MM OPYTHE OPOTPaMMbI, ITOKA3kIBAIOIIKe NOoaApoOHYI0 uHboOpMamuio o Tabnuiiax). 3Hast UM, BBI
MOXKeTe MCII0JIb30BaTh KOMaHIY:

ALTER TABLE products DROP CONSTRAINT some_name;
Kak n IIPpU yOoaJIeHnu CTOJ‘[6LIa, €CJIN BHI XOTUTE YyOAJIUTh OTPaHUYEHHEe C 3aBUCHUMBIMHA O6'I:eKTaMI/I, no-

0aBbTe yKa3aHue CASCADE. [I[pyMepoM TaKo¥ 3aBUCUMOCTH MOKeT OBITh OTPaHUYEeHME BHEIITHET 0 KJTI04a,
CBSI3aHHOE CO CTOJIOIaMHU OTPAaHUYEHHUS ITIEPBUYHOTO KITI0Ya.
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Tak MOXXHO yOaiauTh orpaHuydeHus JTo0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BctiomuuTe, uto v orpanudenuit NOT NULL HeT UMéEH.)

5.6.5. N13aMeHeHue 3Ha4YeHMA No YMOJIYaHUIo

Hazxauurts CTOJ'I6L[Y HOBO€ 3Ha4Y€HHue 110 YMOJITYaHUIO MOXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 3TO HUKAK He BJIMSET Ha CymeCTBYyOIiue CTPOKH T86J'[I/II_IBI, a IIPOCTO 3anaéT 3Ha4YeHue 110
YMOJIYaHHUIO OJId4 IMOCJIEeaYIOINUX KOMaHg INSERT.

YT006kI YOAJIMTh 3HAQ4YEHHUEe I10 YMOJIYaHHWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 5TOM IO CYTH 3HAYEHUIO 110 yMOJ4YaHUIo ImpocTo npucBauBaetrcsd NULL. Kak crencTBue, OMMNOKHU
He OyOeT, ecliu BHI IIOMBITAETECh YOAIUTh 3HAYEHNE 10 YMOJIYaHUI0, HEe ONpefesIEHHOe SABHO, TaK Kak
HesIBHO OHO cylecTByeT u paBHO NULL.

5.6.6. I13MeHeHMe TuUna paHHbIX cTONOLa
Yro6sl mpeobpa3oBaTh CTONOEI! B APYIOM TUII JAaHHEIX, UCIIOIB3yHUTEe KOMaHMY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Omna OymeT ycHelrHa, TOJIbKO eCJIM BCe CYIIECTBYIOIINE 3HAUYEHUS B CTOJIOIEe MOT'YT OLITH HESIBHO ITPUBE-
IeHHl K HOBOMY THITy. Eciiu TpebyeTcs 6omee ciioxKHOe Tpeodpa3oBaHue, B MOXKeTe N00aBUTh YKa3aHue
USING, OIpefnensaiollee, KaK IIOIYYUTh HOBEIE 3HaUYEeHUS U3 CTaphIX.

Postgres Pro momreiTaeTcst TakKe mpeobpa3oBaTh K HOBOMY THUITy 3HaUYeHHe CTOJIOIa 10 YMOJIYaHuUIo (ec-
JIX OHO OIIPENEeJIEHO0) U BCe CBSI3aHHEIE C 9TUM CTOJIOIIOM orpaHudeHnusi. Ho mpeo6pa3oBaHue MOXKET OKa-
3aThCS HETIPABUIILHBEIM, ¥ TOTTA BHI ITOJIYYUTE HEOKHUIAHHEIE Pe3yIbTaThl. [109TOMY OOBIYHO JIyYIle yaa-
JINTh BCE OTPAHUYEHUS CTOJOIA, ITepel TeM KaK MEeHSTh ero THUII, a 3aTeM BOCCO37laTh MOTU(PUITHPOBAH-
HBIE JTOJI2KHBEIM 00pPa30M OTPaHUYEeHUSsI.

5.6.7. NepenMmeHoBaHue cTonbua

YT1oOh IIeperuMeHOBaTh CTOJ'[66]'_I, BEITIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabaunubl
THGHHHY MOZKHO IT€penMeHOBATh TaAkK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHEBIX co30aéTcsa 06beKT, eMy Ha3HadyaeTcs Bianenel]. BrnamenbiieM 0OBIYHO CTAHOBUTCS
POJIb, C KOTOPO#M OBIJT BHITIOJTHEH OTIEPATOP cO3manusi. [171sT GOMbIIMHCTBA TUTIOB 0OHEKTOB B UCXOOHOM CO-
CTOSTHUU TOJIBKO BJlazesel (MJIU CyIIepIoab30BaTellb) MOXKeT eJlaTh C 00BeKTOM BCE, YTO YrOgHO. YTOOR!
paspeluTs UCII0Ib30BaTh €ro APYTUM POJIAM, Hy2>KHO JaTh UM Npasd.

Cy1iecTByeT HECKOJIBKO THUIIOB IIPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE, USAGE, SET M ALTER SYSTEM. HaGop mpaB, IPUMEHUMEBIX K OIIpe-
OeléHHOMY OOBEKTy, 3aBHCHUT OT THUIIa 00beKTa (Tabnuia, pyHkImsg u T. O.). bonee mogpo6HO Ha3Haude-
HHUE 3THX IIPAB ONHCHIBAeTCS HuUXKe. Kak MPUMEHSIOTCS 9TH IIpaBa, Bhl TaKXKe YBUAWTE B CJIEOYIOIIUX
pasgenax U riaBax.
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ITpaBo U3MEHSTDH UIN YOANIATh OOBEKT SIBIISIETCS HEOTHEeMJIEMEIM ITPAaBOM Bjlafiefiblla 00bEeKTa, ero Hejlb-
35 MUIINUTHCS WU IepepaTth apyromy. (OgHaKO KaK ¥ BCe OPYyrue IIpaBa, 9TO IIPaBO HACNEOYIOT YJIEHEBI
ponu-Bnagenblia, cM. Pasgen 20.3.)

OOBeKTy MOXKHO Ha3HAYUTh HOBOT'O BJIafielIbIla C IIOMOIIBbI0 KOMAHIE ALTER IJIST COOTBETCTBYIOIIETO THIIA
00beKTa, HallpuMep:

ALTER TABLE wmmg_rabmnuner OWNER TO HOBEIHE _BIamenel;

Cymnepnosib30BaTe/Ib MOXKET [elaTh 3TO 0e3 orpaHuYeHul, a OOBIYHBIM IIOJIb30BAaTEIb — TOJIBKO €CJIH
OH SIBJISIETCSI OMHOBPEMEHHO TEKYIIIMM BilafiefiblieM oObeKTa (MM HacledyeT IIpaBa POJIM Bladeiblla) U
MOKEeT BBIIOJIHSATL SET ROLE [JIsT HOBOH POJIM BJIafesblia.

s Ha3HavYeHus npaB npuMeHsieTcsa KomaHma GRANT. Hanpumep, ecnu B 6a3e JaHHEIX €CTh POMb joe
u TabnuIa accounts, IpaBoO Ha U3MeHeHUe TabJIMILI MOKHO OaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJII 00BheKTa
9TOr0 THUIIA.

II71 Ha3HaYeHU s ITpaBa BCEM POJISIM B CUCTEME MOXKHO HCIIOJIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIst yIPOIEHUS yIPaBIIEHUs POJIIMH, Korga B 6a3e HaHHBIX €CThb MHOXKECTBO MOJIb30BaTEIeH,
MOZKHO HAaCTPOUTh «I'PYIOBEIE» POJIH; IOapoOHee 06 3ToM cM. ['maBy 20.

YToOBI MUIIUTH ITIOIb30BaTeJIed paHee MaHHBIX UM IIPaB, UCIIONIb3yHTe KoMmaHny REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OGBIYHO pacCIIopPsIKaThCS TPaBaMM MOXKET TONbKO Biiafiesiel] 00beKTa (MM Cymnepoab30BaTesib). OgHaAKO
BO3MOZXKHO OaThk IIPAaBO OOCTYIIA K O6'beKTy «C IIPpaBOM IIepedga4dun», 4YTO IIO3BOJIUT IIOJTYy4YHBIIIEMY TaKoe
IIpaBoO Ha3Hay4aTh ero ApyruM. Eciu Takoe IpaBo epefaydyu BIIOCNIEACTBUU OyIeT 0TO3BaHO, TO BCe, KTO
TIOJIy4HUJI JaHHOeE IIPaBo JNOCTyIIa (HelloCPeNCTBEHHO UIH 110 LIeTI0YKe Ilepefaydi), noTepsioT ero. [Togpob-
Hee 00 3TOM cM. cupaBky GRANT u REVOKE.

Bnapemnerr 00beKTa MOXKET JTUIIUTDL ce0st OOBIYHLIX ITPAB, HAITPUMEDP 3allPeTUTh He TOJIBKO BCEM OCTalb-
HBIM, HO U cebe, BHOCUTh u3MeHeHus B Tabnuiy. OgHaKO BIaJelIbIlbl BCerga UMEeIT BO3MOKHOCTD yITpaB-
JISITHh ITPaBaMM, TaK YTO OHH MOTYT B II000M CjIydae BEPHYTH cebe mpaBa, KOTOPHIX JIMIIHUJIINCE.

Bce CyLlIeCTBYIOIIKE IIPaBa II€PEYUCIIEHbI HUXKE:
SELECT

ITo3BoMsIET BRHITIONMHATE SELECT [JjIs 1I000T0 CTONOIIA UITH IIePeYHCIIeHHBIX CTOIOIIOB B 3aaHHOM Tab-
nule, IpefcTaBlIe Y, MaTIPEICTaBJIEHUN UJIN OPYTroM oO0beKTe TabIuuHoro Buga. Takke MO3BOJIS-
€T BBITIOHATE COPY TO. [IoMHMO 3TOT0, JaHHOe IIpaBo TpebyeTcs O o0palleHus K CyIeCTBYIOIINM
3HAYEeHUSM CTOJIOIOB B UPDATE, DELETE MM MERGE. [IJIsI TOCJIeIOBaTeNLHOCTEH 9TO IPABO ITO3BOJISA-
€T TOJIb30BaThCA QYHKIMEN currval. 115 60NbMIMX 00BEKTOB OHO ITO3BOJISIET YUTATh COOEPKUMOE
00BEeKTa.

INSERT

ITo3BomsIET BCTABAATDL C IOMOIIBIO INSERT CTPOKHM B 3aJaHHYI0 TaOIUIly, IpeCcTaBieHue u T. 1. Mo-
JKeT Ha3Ha4vyaThCs OJIS OTHENbHBIX CTOJIOIIOB; B 9TOM CJIydae TOJIbKO 3TUM CTOJIOIIaM MOXKHO ITPHUCBA-
MBaTh 3HAYEHUS B KOMaHOe INSERT (Opyrue CTONOIIHI IMOAydYaT 3HAYEeHUS II0 yMOJIYaHMI0). Takxke
IIO3BOJISIET BHIIOJIHSATE COPY FROM.

UPDATE

ITo3BonsIeT U3MEHATH C IOMOIIBIO UPDATE JaHHBIE BO BCEX, IMOO TOJILKO II€PEeYUCIeHHEIX, CTOJIOIIax
B 3amaHHOMU Tabnule, npencraBieHuu u T. 0. (Ha npakTuke pansg 1000 HeTPUBUATbHOM KOMaHOE
UPDATE mmoTpebyeTcs U ITpaBo SELECT, TaK KaK OHa AOJIZKHAa 00paTUTHCS K CTONOIIaM TabIUIIbI, YTOOH
OIIpeneNuTh, KAKWe CTPOKHU IOAJiexKaT U3MEeHEHUIO, U/UIU BEYUCIINTE HOBBIE 3HQUEHUS CTOJIOLOB.)
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Onst SELECT ... FOR UPDATE M SELECT ... FOR SHARE Takxe TpeOyeTcs UMETh 3TO IIpaBO Kak
MUHUMYM L7 OOHOTO CTOJOIa, IOMUMO IIpaBa SELECT. [IJIs IOoclefoBaTeIbHOCTEN 3TO IIPaBo I103-
BOJISIET IIOIb30BaThCA QYHKIUAMU nextval U setval. [I71g OONBIINX 0OBEKTOB 3TO IIPABO IIO3BOJISIET
3anuCHBaTh JaHHBEIE B O0BEKT WU 00pe3aTh ero.

DELETE

ITo3BomsieT ymansiTh C IIOMOIIBI0O KOMaHAL DELETE CTPOKM M3 TaOIUIlLl, IpeAcTaBinenus u T. n. (Ha
IpakKTUKe s 11000¥ HeTPUBUAIbHOM KOMaHIH DELETE IMOTpe0yeTcs TaKKe NpaBo SELECT, TaK Kak
OHAa MOJI2KHa 00paTUThCS K KOJIOHKaM TaOIUIlkl, YTOOR ONIPENennTh, KaKue CTPOKH ITOexkaT yaase-
HUIO.)

TRUNCATE

[T03BOISET OMyCTOWIATH TAOIHIy C IOMOIIBIO TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTPaHUYEHUEe BHEIHero Kiida, obparaieecs K TabIuIle Uik oIpenenéH-
HBIM CTOJIOIIaM TaOJIMIILI.

TRIGGER

HO3BOHH€TCOBHaBaTLTpHFFeplﬂﬁITa6HHHH,HpeHCTaBHeHHﬂIIT.H.

CREATE

IIns 6a3 maHHBIX 9TO IIPABO IIO03BOJISIET CO3[4aBaTh CXEMHBI M MyOJIWKAlUWM, a TaK¥Ke yCTaHaBJIUBaTh
OOBEepPEeHHEBIe PaCLINPeHus B KOHKpeTHOU 6ase.

I71s1 cxeM 3TO IIpaBO IIO3BOJISIET CO3MaBaTh HOBBIE OOBEKTHI B 3alaHHON cxeMe. YTOOBI IIepemMeHo-
BaTh CYIIECTBYIOIINN 00BEKT, HE0OXOAMMO OBITH €T0 BJIQMIENbIEM U UMETDH 3TO ITPABO AJIST CXEMBI, CO-
mepzKalei ero.

15t TaGMUYHEBIX TPOCTPAHCTB 3TO TPABO ITO3BOJISIET CO3aBaTh TAOIUIIL], HHAEKCH U BpEMeHHBIe daii-
JIBL B ONIPENEeIEHHOM TabIMYHOM IIPOCTPAHCTBE, @ TaKXKe COo34aBaTh 0a3bl JaHHBIX, [AJIS KOTOPHIX 3TO
IIPOCTPAHCTBO OyIEeT OCHOBHBIM.

3ameTbTe, 4TO (PaKT JIUIIEHUS II0JTh30BaTEJIsI 9TOTO ITPaBa He BIUSET Ha CYIleCTBOBAHME UJIM pa3Me-
1eHWe CYUIEeCTBYIOIUX 0OHEKTOB.

CONNECT
ITo3BomsieT MOOKIIIOUYaThECS K 0a3e JaHHBIX. ITO IIPaBO HPOBEPSIETCS IIPKU YCTAHOBJIEHUH COeOUHEHUST
(B momosiHEeHUE K YCIOBHUSAM, OIIPENEeIEHHEIM B KOHPUTypalluu pg_hba.conf).

TEMPORARY

[To3BoIsIET CO3MaBaTh BpEMEHHEIE TAOIHUITEL B ONIPENeIEHHOM 6a3e TaHHEBIX.

EXECUTE

ITo3BomsieT BLI3BIBATh (PYHKIIUIO HUITH IIPOIIEOYPY, B TOM YHCJIEe UCIIOIb30BaTh JII00BIe OIEPATOPHEI, pe-
aJIn30BaHHbIE JaHHOU (QYHKIIMEN. DTO eQUHCTBEHHBIM THUII IIpaB, IIPUMEHUMEBIN K QYHKIMSIM U IIPO-

efypam.

USAGE

[7151 TPOLIeyPHEIX SI3BLIKOB 3TO ITPABO IT03BOJISIET CO3MaBaTh QYHKIIUYM Ha OMPENesIEHHOM S3BIKe. ITO
€OUHCTBEHHBIM TUI ITPaB, IPUMEHUMBIN K IIPOLIEAYPHBIM SI3bIKaM.

II71s1 cxeM 9TO IIpaBo HAET OHOCTYH K COOEPKAIIUMCS B HUX 00beKTaM (IpeamnosiaraeTcs, 4To IPHU 9TOM
MMEIOTCS ITpaBa, HeoOXOoauMEIe OIS HOCTyHa K caMuM 00beKTaM). [10 CyTH 9TO IIpaBo II03BOJISIET CYyOb-
eKTy «IIpoCcMaTpuBaTh» OOBEKTH BHYTPHU CXeMbI. 5e3 3Toro pasperieHusi UMeHa OO0BbEeKTOB BCE Ke
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OmnpeneneHue JaHHBIX

MOZKHO 6y11eT Y3HATh, HAIIPUMED, O6paTI/IBH.II/ICL K CUCTEMHBIM KaTaJIOT'aM. KpOMe TOTO, €CJIM OTO3BAThb
3TO IIPABO, B CYIIECTBYIOIIINX C€aHCaX MOTYT OKa3aTbhCAd OII€ePaTOPHI, OJIsA KOTOPBIX IIPOCMOTP UMEH
00BEKTOB OBLJI BEITIOTHEH PpaHee, TaK 4TO 3TO ITPABO He IIO3BOJIAET abCoIOTHO HaI[é}KHO IIEPEKPEITh
OOCTYII K 00BEeKTaM.

I[ns mocaegoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATh Q)YHKHI/II/I currval U nextval.

I711 TUIOB ¥ OOMEHOB 3TO ITPABO ITO3BOJISIET MCIIOJIE30BAaTh 3a[aHHBIM THUN HWJIM JHOMEH HPH CO3[1a-
HUM TabnuIl, yHKIIUN WU OPYTUX 00BEKTOB CXeMEHL. (3aMeThTe, YTO 3TO IPA