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NpeoucnoBue

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

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

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

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

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

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

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

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

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

1. Yto Takoe Postgres Pro Standard?

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

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

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

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

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

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

IIpumMeuyanue

Postgres Pro Standard mnpepnocTaBnseTcss IO CJenyollleit nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeIbHO 03HAKOMBTECH C YCJIIOBUSIMU JIUIIEH3UM, NIPEXKOE YeM
3arpyzxarth 4 ucnonab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnudaroT oT PostgreSQL cnenyroiue yCoBepIIeHCTBOBAHMUA:

YnydmeHHBIN MeXaHM3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBAlOUIMM OTPUIlAaTEILHOTO BIUSHUSA Ha
IPOU3BOOUTEIBHOCTS.

YBenuueHHas CKOPOCTh U 3(GEeKTUBHOCTS IIJIAHNPOBAHUS OIS Pa3JIMYHEIX TUIIOB 3aIIPOCOB.
YMmeHbIIeHHOE TTOTPEDOIeHNe MaMATH TPU 00paboTKe CIIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
I[lobGaBneHUe BpeMeHU MJIaHWPOBaHUA B UHGOPMAIIHIO, BEIBOOAUMYIO MoAyaeM auto explain.
B03MOKHOCTE 3aMeHHI HyJIeBOro OaliTa 3amaHHbIM ASCII-cHMBOJIOM IIPHY 3arpy3Ke JaHHBIX C
IIOMOIIILI0 KOMaHOLI COPY FROM. (CM. onmucanue napaMmetrpa nul byte replacement on import.)
Hcnonb3oBanue ICU Ha Bcex miaTdopMax C Lejibio 00eCIeuuTh n1aTGpopMOHE3aBUCUMYIO
COPTUPOBKY [OJI1 pa3/IUYHEIX JIoKasel. [Io ymMonuaHuio npoBarifep IpaBujl COPTUPOBKY icu
3apieliCTBYeTCS OJIsI BCeX JIOKajei, 3a UCKIouyeHueM C u POSIX. (CM. [Togpazmen 22.2.2.)
Peanuszanusg mexanusma PTRACK, mo3Bossromniero nporpaMmme pg probackup orciexuBaTth
U3MEHEHUS CTPaHUIl IIPU CO3TMaHUN UHKPEMEHTAILHBIX PE3EPBHBIX KOIMM.

IMTogmepzkka uTeHUs QanaoB pg_control mpenemyIux Bepcuii PostgreSQL/Postgres Pro yTunuToi
pgpro controldata.

ITpoBepKa COBMECTUMOCTH KJIaCcTepa, II03BOJISI0Ias OIpPeae/inTh, COBMECTUMA JIN TeKyIas
Bepcus Postgres Pro c onpenenéHHbIM KjIaCTePOM, U IMOHATH, KaKle IlapaMeTphl BIUAIOT Ha
COBMECTUMOCTSH, He 3amnyckas cepBep. (CM. onucaHue mapaMeTpa postgres -z u onucaHue
pgpro_controldata.)

B03MOXHOCTH U3MEHEHUSA IIapaMeTpa restore_command oe3 Imepes3allyCKa cepBepa.

VyuineHUs pefgakKTUPOBaHUS B KOMaHOHOM CTPOKe C ucnonb3oBanueM WinEditLine B Bepcuu psql
onsg Windows, B TOM 4ucJie IoOgepsKKa aBTOOOIIOJIHEHNEe B KOHCOJM PSql 1 u3MeHeHUe KOOUPOBKYU
psql o ymonmgauuio Ha UTF-8.

YaubunvupoBanHasa CTPYKTypa IIaKeTOB OBOUYHBIX (aiiyioB OIS BCeX OUCTPUOYTUBOB Linux,
yIpolamnmas MUTpanuio MeKay HUMHU U [I03BOJISIOIas YCTaHaBINBAaTh HECKOJIBKO Pa3JInYHbIX
mpoayKToB Ha 0a3e PostgreSQL coBmecTHO 6e3 Kakux-mubo KoHpmukToB. (CMm. ['maBy 16.)
PacmupeHHBle TONUTUKY ayTeHTHGUKANY, o0ecriegnBalone 3¢b(GeKTUBHOE yIIpaBieHue
nmaponsMu u KOHTpoJb noctyna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIE MEXaHU3MBI 3aAIUTHl JAaHHBIX, KOTOPBIE TIO3BOJISIOT CTEPUIN30BaTh 0OBEKTHI,

rnepeq yoajeHueM 3aloIHAs ux HynsaMu. OOHyIeHre 00beKTOB MOXKET IIPOU3BOAUTHCS IIEPEe]
yoaneHueM (aiiyioB Ha OUCKe U llepeq yoajleHueM YCTapeBIINX BePCUM CTPOK (OYUCTKOM CTPaHUL),
ocBoboxpmernueM O3Y u ymanernueM uim nepesanuckio painos WAL. (Tompko cepTuduUIMpPOBaHHAS
pemaxiius.)

Postgres Pro Standard Takzke BK/II04aeT CIeOyIOLINe OOMOTHUTEJIbHbIE MOIYIIU:

Mopyne dump stat, mO3BONISAIONIUY COXPaHATh CTaTUCTUKY HaHHBIX [IPU PE3€PBHOM KOIIMPOBAHUY U
BOCCTaHOBJIEHUH.

Mogpyns fasttrun, KOTOphIN IPegoCTaBIsIeT TPaH3aKIMOHHO-HeOe30MacHyo GYHKIUIO IJI1 YCeYeHU s
BpPEeMEHHHIX TaOIUI], YTO IpPemoTBpAllaeT pa3pacTaHue KaTaiora pg_class.

Mopyns fulleq, mpemocTaBasAONIUY JOIOTHUTEJILHEINA OIIepPaTOP paBeHCTBA [AJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mogyns hunspell-dict, mpegocTaBsgonIUi cjI0Bapyu OIS psAga S3BIKOB.

Mogynb jsquery, peanus3yomui cueluanbHbIN A3EIK 3alIPOCOB 1 3(pHEeKTUBHOTO ITOUCKA I10
WHOEKCY B CTPYKTYPUPOBaHHBIX fJaHHBIX J[SONB.

Cnyx0a MOHHUTOPHMHTA Mamonsu, UCIOJITHEeHHAas B BuAe areHTa Zabbix.
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¢ Mopgynb mchar, IpemocTaBISIONIUY AOTOTHUTEJIPHBIN TUI TaHHBIX [JIS COBMECTUMOCTHU C Microsoft
SQL Server.

e Mogyns online analyze, mpuBHOCAIINY Habop QYHKIINIH, KOTOPEIe HEMEIJIeHHO 0OHOBIISIOT
CTATUCTUKY B LIEJIEBHIX TAaOIUIIAX IIOCJIE ONepanuil INSERT, UPDATE, DELETE MIH SELECT INTO B HUX.

e Ilyn coeguHeHUM pgbouncer.

* Mopyns pg integrity check, ocyIiecTBnsoOILIMN BEYUCIEHNE U IIPOBEPKY KOHTPOIBHBIX CYMM
oTcrexxuBaeMbIxX ¢aiinoB. (TonbKo cepTudUIIMPOBaHHAS PemaKIlis.)

e Mopynbs pg pathman npepgocraBnseT onTUMU3UPOBAaHHBINM MeXaHMU3M CEKIIMOHUPOBaHMA, a TaKxKe
GyHKIUM 071 CO3TaHUA U yIIpaBlieHusa ceKuusaMu. Haunuasa ¢ Postgres Pro 12, ucrnonbs3oBaTh
pg pathman He pekomeHOyeTcs. [IpuMeHsIliTE BMECTO HET'O pPeaii30BaHHOE B BAHUJIbLHOMN BEPCUU
OeKapaTUBHOE CEKIIMOHMPOBaHUeE, onucaHHoe B Pasmene 5.11.

e Pacmmpenue pg proaudit, MO3BOJIAIONIEE OTCIIEKUBATDh PA3IUYHbLIE COOBITHS, CBI3aHHBIE C
6e30I1aCHOCTHIO.

* pg probackup — MeHemXKep Pe3epPBHOTI0 KOITMPOBAHUS ¥ BOCCTAHOBJIEHUS.

e Vrunuta pgpro controldata, moka3bIBarollas yIIpaBJISoIlyio nHpOpMaInio Kinacrtepa B
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTUMOCTH KJjlacTepa U/UjiIu cepBepa.

e PacmwupeHne pPgpro pwr, IMO3BOJISOIIee II0JIy4YaTh OTYETHI 10 HAaTrpy3Ke, IIOJIe3HbIe OJIS BHISBIIEHUA
HauboJiee PeCypCoEMKUX oepanui B 6a3e JaHHBIX.

¢ Pacmmpenue pgpro stats, KOTopoe He TOJIBKO COOMpPaeT CTaTUCTUKY BHIIOIHEeHUsA SQL-ommepaTopos,
HO ¥ ITOJICUHUTHIBAET CTATUCTUKY COOBITHM OXKUOAHMS.

* Mopynb pg query state, maroiiuii BO3MOXKHOCTh y3HaBaTh TEKYIIlee COCTOSSHUE BHIIIOJIHEHUS
3alpPOCOB B 0OCITy2KMBAIOIEM IIPOIIECCE.

e Vrtunura pg repack mias peopraHu3anuy TaOIHII.

* Mopgynb pg tsparser — anbTepHATUBHEBEIN aHAIU3aTOP TEKCTOBOTO IIOKCKA.

* Mopgyne pg variables, mpemoctaBnsomui GYHKIUH OIS PabOTH C IIEPEMEHHBIMU Pa3JIMYHBIX THUIIOB.

e Mopgyns plantuner, mo6aBiIsSIOMMH TOOAEPXKKY YKa3aHUM /IS MJIAHUPOBITHUKA, ITOAKITIOYAIOITUX WJTA
OTKJIIOYAIOIINX ONpenesieHHble MHOEKCH IIPU BHIIIOJTHEHUHU 3allpoca.

e Mopgyns shared ispell, mo3BoISAIONINE pa3MeCTUTDh CJIOBAapH B O0IIEH MaMsTH.

Brimycku Postgres Pro Standard cnepnyioT 3a BeimycKamMu PostgreSQL, xoTs mHOTDa MOTYT BEIIIYCKaTbhCS
yame. CxeMa BepcuoHuUpoBaHus Postgres Pro Standard ocHoBaHa Ha CXeMe BEePCHOHMPOBAHUS
PostgreSQL u BKIIIO4YaeT OOIOIHUTEIbHYIO ITUGPY.

3. KpaTkaa uctopua PostgreSQL

OOBEKTHO-pENIIMOHHAs CUCTeMa yIpaBjleHus 0Oa3aMu HaHHBIX, UMeHyeMas ceromHs PostgreSQL,
npou3zonuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. ITocne
IOBYyX mecatunetui padpaborku PostgreSQL ctan camot pa3sutoii CYB]l ¢ OTKPHITHIM UCXOIHBEIM KOOOM.

3.1. NMNpoekT POSTGRES B bepknu

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToOyHOpeWKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YupasneHne BOeHHEX ucciaemoBauui (ARO), HarmoHambHEIH
Hayunwit ®onp (NSF) u kommanumss ESL, Inc. Peanmzaumsas POSTGRES Hauamace B 1986 T.
ITepBoHaYambHBIE KOHIIEIIIINY CUCTEMEI OBLIM IIPEICTaBIEHBl B TOKYMeHTe ston86, a omucaHue mepBOM
MOMeJ TN JaHHHIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBUiI Toraa ObLI ITpeAcTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHe[Xepa XpaHuIuIna OblJIu pacnucaHsl B ston87b.

C tex mop POSTGRES mpoirés HeCKOIbKO 3TAlloB Pa3BUTHA. [IepBas «memMoBepcusa» 3apaboTana B 1987
U Onma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcus 1, onmucanHass B ston90a, Obinma
BEIYIIIE€HA AJ1 HECKOJIBKUX BHEITHUX [10JIb30BaTenen B nioHe 1989. B oTBeT Ha KPUTHUKY IIE€PBOY CUCTEMBI
mpaBun (ston89), ona Ovina mepemenana (ston90b), u B Bepcuu 2, BrIOyIlleHHOUN B mioHe 1990, Oniia
yKe HOBas cucTeMa npasui. B 1991 Brimiia Bepcusa 3, B KOTOPOU IOSBUJIACH ITOAOEPIKKaA Pa3/IMYHEBIX
MeHeIXKepOoB XpaHUJUIA, YIyYIIeHHBINM MCIIOIHUTENL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnepyiomue BeITycKH m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIEHHB Ha YIydIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES npuMeHSICS OJIs peannu3aliiid MHOXKEeCTBa HCCIeO0BaTEeIbCKUX M IPON3BOACTBEHHEBIX 3a1ay.
B ux uywmcre: cucreMa aHanan3a (UHAHCOBBEIX HAHHEIX, IIaKeT MOHHTOPHHIAa PabOThHI PEaKTHUBHEIX
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mBurartesnied, 6a3a maHHBIX HAOMIOOeHMU 3a actepompgamu, 6a3a OAaHHBIX MEOUITMHCKOM wHMOpManmu,
HECKOJIbKO Teorpaduueckux uHGopMaumoHHEIX cucteM. POSTGRES TakXe WHCIIONb30BAJICSA OIS
o0y4JyeHHsT B HECKONIbKHUX yHHBepcuTeTax. Hakonen, kommanus Illustra Information Technologies
(mo3xke craBlIasg 4dacThio Informix, KoTopas ceddac IpUHamiIeXuT [BM) BOCIONb30BajlaChk KOOOM U
Halljla eMy KoMMepueckKoe npuMeHeHne. B KoHile 1992 POSTGRES cran ocHoBHOU CYB]l Hay4dHOTO
BBEIYHMCJIMTEIBHOIO ITpoeKTa Sequoia 2000.

B 1993 umncno BHENIHUX II0JIb30BaTeNel ymBousiock. CTajio OYEBUOHO, YTO OOCIIyKMBaHHE Koma U
moamepzKKa 3aHMMaeT CIHUIIKOM MHOI'O BpEeMEHU, U ero He XBaTaeT Ha HccienoBaHus. [ CHUKEHUS
aToi Harpy3ku nmpoekT POSTGRES B Bepknu 6bi1 oduIilanbHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

3

B 1994 Oumpu 10 u Ixonnu Yen mob6aBunu B POSTGRES unTepmnperatop si3bika SQL. YkKe ¢ HOBHIM
uMmeHeM Postgres95 6v11 ony6muKoBaH B IHTepHeTe M Hadall CBOM IyTh KaK ITIOTOMOK pa3paboTaHHOTO
B Bepxnu POSTGRES, ¢ OTKPHITEIM UCXOOHBIM KOIOM.

Kop Postgres95 6win mpuBené€H B moimHoe cooTBeTcTBre ¢ ANSI C u ymensbimuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% O6ricTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). ITomumo
UCIIPaBIIeHUs OMMOO0K, IIPOU3OIIIH CIIEeNYIONIe U3MEeHEeHU I :

* Ha cmeny a3wiky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHas
oubmuoTeka libpg yHacnenosana cBo€ umsa ot PostQUEL.) ITog3anpockl He oaaepKuBaIucCh 00
BeIxoma PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBLIIO MMUTHUPOBAThL B Postgres95 ¢ momoIibio
mob30oBaTenbCKUX pyHKIMM SQL. BB 3aHOBO peayin30BaHbl arperaTHble QyHKIMU. Takke
MIOSIBUJIACh ITOOAepKKa IIpenloXkKeHuss GROUP BY.

e Jlns naTepakTUBHBIX SQL-3ampocoB Ovlyia pa3paboTaHa HoBas mporpamma (psql), koTopas
ucnonbloBana GNU Readline. Ctapas nporpaMMa monitor cTtaja He HyXKHa.

* TlosBunachk HOBas KIUEHTCKas OuOIMOTeKa libpgtcl misa nmomaepkKu Tcl-knueHToB. [TpuMep
000JI0YKH, pgtclsh, IPEOCTaBIIsII HOBbIe KOMaHakl Tcl mmst B3auMomencTBus mporpaMm Tcl ¢
cepsepoM Postgres95s.

* Bwin ycoBepIieHCTBOBaH UHTepdeNc s paboTel ¢ 60nbmMMHU 00beKTamMu. EQUHCTBEHHBIM
MEXaHW3MOM XPaHEHUST TaKUX JaHHBIX CTAJTM WHBEPCUOHHBIE 00BEKTH. (MHBEpCHOHHAS hainoBast
cucteMa ObljIa yoaneHa.)

e VpaneHa cucTteMa IpaBUJI Ha YPOBHE 9K3EeMIIJISPOB; IIepe3alliChIBaloIIue ITPpaBuia COXPaHUIKUCH.

e C HCXOOHBEIM KOOOM CTaJIN PaCIIPOCTPAHATECA KPATKHEe OIMMCaHUuA BO3MOXKHOCTEH CTaHOapTHOIO
SQL, a Takxke camoro Postgres95.

e Ins c6opku ucnonb3oBancad GNU make (BMecto BSD make). Kpome Toro, ctamo BO3MOXKHO
ckoMmunupoBaTh Postgres95 ¢ HemonudumnupoBanHoi Bepcueit GCC (6b1710 HCIpPaBIeHO
BhIpaBHUBaHUE OaHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIEPXKUT HUCHIBITAaHHE BpeMeHeM. Mbl BeIOpanu
HOBoe uMs, PostgreSQL, oTpaxkailoiiee cBsi3b MexXny opuruHanbHeIM POSTGRES u 6omee mo3gHuMU
BepcusaMu c nogmepxkkou SQL. B To ke BpeMs, MBI IPOLOJIZKUIIN HyMepaluioo Bepcull ¢ 6.0, BEpHYBIINCH
K IIOC/IemoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

Muorue npoponxaioT Ha3bBaTh PostgreSQL mmenem «Postgres» (Temeph yXKe peOko 3arjaBHBIMHU
OykBaMM) MO0 TPAmULUMU WIU [JIT IMIPOCTOTHL. IJTO Ha3BaHMWE 3aKPEMHUJIOCh KaK IICEBOOHUM WJIA
HedopManbHOe 0O603HaYEHNE,

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMH OBIJIM ITOMCK ¥ MOHMMAaHHUE CYIIEeCTBYIOIINX
mpobinem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIINCh K peann3allid HOBBIX
GyHKIHE 1 BO3MOXKHOCTEH, XOTSI paboTa IPOJoJIzKaeTCsl BO BCeX HAIIPABIIEHUSX.
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4. CornaweHun

Crenyorye cornalleHuss UCIOIb3YIOTCS B OMMMCAHUAX KOMaH: KBafipaTHEIE CKOOKY ([ u ]) 0003HaYaioT
HeoOs3aTenbHBIe YacTH. OUTypHBIE CKOOKM ({ M }) M BepTHKalbHasA uepTa (|) o6o3Ha4arT BHIOOP
OOHOTO M3 IPEeII0KEeHHBIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAeT, YTO IPEObIAYIITHUI 3JIEMEHT MOXKHO
TIOBTOPUTR.

HWHorpa mis scHOCTH KoMaHmael SQL mpemBapsioTCs IpPUTAAIIeHHeM =>, a KOMaHObI OOOJIOYKH —
IpUrallleHueEM $.

ITom adMuHuCMpamopom 3mech OOBIYHO TOHUMAETCS YeJIOBEK, OTBETCTBEHHEIN 3a YCTAHOBKY M 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO HCIOIb3yeT WX JKeJlaeT UCIIOJIb30BaTh JII000H
KOMIIOHEHT cucTeMbl Postgres Pro. 9Tu posu He CliefyeT BOCIIPUHUMATh CIIUIIKOM Y3KO0, TaK KakK B 9TOH
KHHUTE HeT ONpenenéHHbIX JOMyIIeHnH OTHOCUTEIIHHO IIPOLIeqypP CUCTEMHOTO afMUHUCTPUPOBAHUSI.

5. Kak npaBusibHO cooOwuTb 00 oLuMOKe

Ecnu Bl HatigéTe omubKy B Postgres Pro, matiTe Ham 3HaTh 0 Heil. Bnaromaps Bamemy oT4€Ty 00 oIInbKe,
Postgres Pro cranet emé 0oJjiee Haf€XXHBIM, BeIb AaxKe IIPU CaMOM BBICOKOM KauyeCTBe KOIa HeJlb3s
rapaHTUPOBaTh, YTO KaXKIbIK ONIOK U Kaxpas pynkuus Postgres Pro OyneT paboTaTh Be3e U IPU JIIOOBIX
00CTOSATEIbCTBAX.

CrnenyroIye IpeqioXeHus IPU3BaHbl IOMOYEb BAM B COCTABIEHHH OTYETA 00 OIMHOKe, KOTOPLIH MOXKHO
OymeT oOpaboTaTh 3¢pPekTHBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJIA ofIiero 6sara.

5.1. lvarHocTuka owmbokK

5

IIpexknme ueM cooOmiaTh 00 oIubKe, IMOXKaayHWcTa, MPOYUTANTE M IepeduTaiTe MOKYMEHTAlUuI0 U
yb6enuTech, 4TO BOOOIle BO3MOXKHO CHEJIaTh TO, YTO Bl XOTUTE. EC/TM 13 MOKYMEeHTalUuu HEeSICHO, MOXKHO
9TO CHeflaTh WM HeT, IoXKalylcTa, coobmuTe u 00 3ToM (Torga 3To ommuOKa B AoKyMeHTaluu). Eciou
BRISICHSIETCS, UTO IIpoTrpaMMa [ejlaeT YTO-TO He TaK, KaK HalKucaHO B JOKYMEHTAIluH, 3TO TOXKe OIubKa.
BoT nuik HEKOTOPBIE IPUMEPHI BO3MOKHBIX OITMOOK:

» TIporpaMMa 3aBepIIaeTCsi C aBapUHUHBIM CUTHAJIOM HJIM COOOIIeHueM 00 OIInOKe OmepanruoHHOM’
CHUCTEeMEHI, yKa3bIBaloIel Ha mpobieMy B mporpaMme. (B KauecTBe KOHTPIIpUMepPa MOXKHO TPUBECTH
coobmenne «HeT MecTa Ha AUCKEe» — 3Ty MPoGJIeMy BBl JOJIXKHEI PEIITUTh CaMH.)

° HporpaMMa B]:IJIaéT HeraBPIJ'II:HbeI pe3ybTaT OJId JIIOOBIX BBOOWMBIX NAaHHBIX.
° HporpaMma OTKA3EbIBAETCA IMIPUHUMATE OOIIYCTUMEIE (COTJ'IaCHO JIOKYMeHTaLII/II/I) OaHHEIE.

e IIporpamMma nDpuHHUMaeT HEOIYCTUMbBIE JaHHBIe 0e3 coobieHus 00 omubKe UK IPeayIIpeRKaeH’sI.
Ho momMHUTE: TO, YTO BBl CUMTAETE HEOOIIYCTUMBIM, MBI MOXKEM CUUTATDh IPUEMIIEMBIM
pacipeHreM UJIM COBMECTUMBIM C IPUHSTON IIPaKTUKOM.

* He ynaétcsa ycTaHoBuThH Postgres Pro Ha moamepzkuBaeMoi 1iaThopMe, BEIIOTHSISA
COOTBETCTBYIOIIINE NHCTPYKIUU.

3mech mof «IIpPorpaMMOoli» IMOOpPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOMHAEMbIN (aiis, a He UCKITIUYUTEIBHO
CepBEPHEIN IIPOIIECC.

MennenHas paboTa MM BBICOKAs 3arpy3kKa PeCcypcoB — 3TO He 00s13aTenbHO ommbKa. Takke MOXKeET
He OBITHL OIMMOKON KaKoe-TO HeCOOTBETCTBHE cTaHmapTy SQL, eciu TONBKO SBHO He HeKIapupyeTcs
COOTBETCTBHE B MAHHOM aCIIeKTe.

2. Y10 cooOwaTh

Coo06miass o mpobreMe, ImocTapaliTech M3JIOKUTH Bce (akThl. B Kaxxmom otdyéTe 00 omubke crienyer
yKa3arTk:

e TouHYIO ITOCJIEIOBATEILHOCTD AeHUCTBUH OJIsT BOCIIPOM3BEIeHUs IPoOIeMbl, HaUMHas C 3anyckKda
npoepammsl. OHa OOJIKHA OBITH CAMOOOCTATOYHOM; €CJIH BEIBOM 3aBUCHUT OT HAHHBIX B TaOIHUIIaX, TO
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HEeOO0CTAaTOYHO COOOIIUTh OOUH JINIIL SELECT, 6€3 MpequIeCTBYIOIIUX OIePaTOPOB CREATE TABLE U
INSERT.

JIyamuit popMaTt TecTa mis mpobiem ¢ SQL — ¢atin, KoTOpeIM MOXKHO ITepegaTsk mporpaMmme psql

u yBugeTs mpobiemy. (M ybenurecs, 4To B BallleM dailne ~/.psglrc Hu4Yero HeT.) CaMbIf IIPOCTOU
cr10co0 MONMYYUTh TAaKOM paiyi — BEITPY3UTH 00bSABIEHUS TAaOJINUI U JaHHBIE, HEOOXOIMMEIE IS
CO3[aHUs IIOJIUTOHA, C IOMOIIBI0 pg dump, a 3aTeM mo6aBUTh ITPO6JIeMHBIN 3anpoc. [ToctapaiiTecs
COKPATHUTh Pa3Mep Balllero TECTOBOI'O IPUMeEPa, XOTS 3TO He abComoTHO HeoOxomumo. Ecniu omubka
BOCIPOM3BOIOMUTCS, MBI HaWiAEM €€ B 1I000M CITydae.

Ecnu Ballle MpuoXkKeHWe UCIIONb3yeT KaKOU-TO APYrol KINeHTCKUM nurepdetic, Hanpumep PHP,
MMOKaJIyUCTa, MOIIBITAUTECh CBECTH OIINOKY K ITPOGJIEMHBIM 3aIIpoCcaM.

e PeaynbTaT, KOTOPHIH BH ITony4daete. Ecimu ecTh coobmienne 06 ommbKe, ITOKaxkuTe ero. Eciu
IIporpaMMa 3aBepIaeTcs OMIMOKOM OIepalioHHON CUCTEMEI, COOOIINTEe 0 Hel. Ynu eclnu HUYero He
IIPOUCXOIUT, OTpa3uTe 3To. [lake ecyiu B pe3yIbTaTe BallleI'o TeCTa IPOUCXOOUT COOM IpOrpaMMEl
WJIY YTO-TO OYEeBUIHOE, MBI MOXKeM He HabmonaTh 3Toro y cebsi. IIpoiie Bcero 6ymeT CKOIMPOBATh
TEKCT C TepMUHAJa, €C/IU 3TO BO3MOXKHO.

ITpumeuyanue

Ecnu BB ynoMuHaeTe coolbiieHne 06 omubKe, I0XalyicTa, YKaKUTe ero B Haubojiee OITHON
dopme. Hanpumep, B psql, st 3TOro cHaudalla BEIIIOIHUTE \set VERBOSITY verbose.

Ecnu BH 1uTHpyeTe cOOOIIEeHNs U3 KypHAla COOBITUI CepBepPa, IPHUCBOUTE IMapaMeTpy
BHITIOJTHEHUS log error verbosity 3HaueHUe verbose, 4YTOOH XKypHas OblT Haubosee
TOAPOOHBIM.

IIpumMmeuyanue

B cnyudae ¢daTanpHbIX 0mKHO0K COOOIIEHNE HA CTOPOHE KJIMEHTa MOXKET He COIepPKaTh BCIO
HeoOxoguMyto nHbopMaruio. IToxkanyicTa, TakKe U3y4YUTe KypHAJ cepBepa 0a3 HaHHBIX.

e OueHb BaXXHO OTMETUTD, KAKOHW Pe3yNIbTAaT BH 0KUIAIN HOMYyYUTh. [10KamylicTa, IPUBOIUTE
O0XKHAAEMBIA Pe3yJIbTAT, €CJIU 3TO YMECTHO.

e Bce IIapaMeTpPhI KOMAaHIOHOM CTPOKHU M OPYyIrue nmapaMeTpPHI 3allyCKa, BKIII04Yasa BCE CBA3aHHEIE
IIepeMEeHHEIEe OKPYXKEeHUA UJIn (I)aI;IHBI KOH(I)I/Il"ypaI_II/II/I, KOTODPEBIE BBEI U3MEHAJIN.

¢ Bcé€, uTo BH Oejlajid He TdK, KaK HAallMCAdHO B MHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuro Postgres Pro. YToOn! BEISICHUTH BEPCHUIO CEPBEPA, K KOTOPOMY BHI IIOAKITIOYEHEBI, MOXKHO

BEIIIOJIHUTH KOMaHAYy SELECT pgpro_version () ;. BOJIBIIMHCTBO UCIIONHAEMEIX IIPOrPaMM TaKxXKe
IOoAOEepP>KUBAIOT IapaMeTp ——version; KAK MUHUMYM OOJIZKHO pa6OTaTL postgres —--versionu
psgl —--version.

e CsepmeHwus o miatdopMe, BKIOYas Ha3BaHWe U BEPCHIO siapa, 0ubnuoreku C, XapaKTEPUCTUKHU
IIpoleccopa, HaMsaTH | T. .

5.3. Kypa coobwaTb

B of6mem cnydae moceiiaTth coolineHus 00 ommbKax CiIemyeT mo agpecy <bugs@postgrespro.ru>. MH
MIPOCUM Bac HamucaTh MHGOPMATHUBHYIO TEMY IIMChMa, BO3MOXKHO BKJIIOUMB B HEE YACTh COOOIIEeHUs 00
ommobke.

He otmpaBnsiiTe oT4é€Tthl 00 ommbKax, crmemudUYHBEIX mjas Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mnmommepxuBaeTcsi cooOilecTBoM PostgreSQL. OpmHako BEHI
MOZKeTe coo0IIaTh M0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.
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Iaxxe ecnu Ballla ommOKa He CBs3aHa C O0coOeHHOCTsIMHU Postgres Pro, He IoOCHIIaliTe COOOIIEHUS
B CIIMCKM PACCBUIKK [JI IIONIb30BaTellel, HalpUMep B <pgsqgl-sql@lists.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 myd4inie, ecinu coobmeHus 00 ommbKax OymyT CYIIECTBOBATh OTHOENBHO. MEI
nepeHecéM obCyxKaeHUe Balel OMMOKM B pgsqgl-hackers, ecqu cBs3aHHas ¢ PostgreSQL mpobGiema
moTpebyeT MOMOTHUTEIBHOTO PACCMOTPEHMS.

xxviii



HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

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

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

createdb: omubxka: He ymalnoCh MNOOKIOUHUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH meHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET

COeNUHEHUd uUepe3 3TOT COKEeT?

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

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

createdb: ommbkxa: He yLAlloCh MOIKIOUUTLCYI K CepBepy uyepes coketr"/
tmp/.s.PGSQL.5432" :BAXHO: ponb "joe" He CymecTByeT

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

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

createdb: ommbxa: cos3maTh 6as3y OaHHBIX He yIOaloCh:
OIIMEKA : HEeT IpaB Ha co3naHue 6asbl OaHHBIX

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

1 . . .. . .

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

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

$ psql mydb

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

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (14.2.1)

Type "help" for help.

mydb=>

ITocnenusAs CTPOKA MOKET BHTJIAOETH U TaK:

mydb=#

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

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

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

mydb=> SELECT pgpro_version();

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

PostgresPro 14.2.1 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 psgl 3aBepLIUT CBOIO PabOTy, a BHl BEPHETECh B KOMaHAHYIO0 000JI0UYKY ONEepPaluOHHON CUCTEMHI.
(YtoOHBl y3HATH O BHYTPEHHUX KOMAaHIAaX, BBEOWTE \? B IPUTJIAIEHMM KOMaHOHOM CTPOKHU psgl.) Bce
BO3MOXKHOCTHU psql MOKYMEHTHUPOBAHHI B cipaBKe psql. B aToM pyKoBomCcTBe MBI He OyieM UCII0JIE30BaTh
9TU BO3MOXKHOCTH SBHO, HO BHl MOXKETe U3YYHUTh UX U IPUMEHSTh ITPpU yOOOHOM CiIydae.
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2.1. BBepeHue

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

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

2.2. OCHOBHbI@ NMOHATUA

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

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

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

date date

)i

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

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

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

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

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

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

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

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

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiIHeHue 3anpoca

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

SELECT * FROM weather;

1
3)1er * — 39TO KpaTKoe 0003HauYeH1e «BCex CTOJ'I6LIOB>>. Takum 06pa30M, 3TO PAaBHOCHUIJIBHO 3aIIMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbrare DOIKHO MOITYIUTHCS:

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

B cniucke BI:IGOpKI/I BBl MO2KE€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LH:I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HaIluCaThb:

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

U nonmy4uuts B pe3yibrare:

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

OOpaTuTe BHUMaHUE, KaK IIPeIoKeHre AS IT03BOJIIeT IepernMeH0BaTh BRIXOOHOM cTomnbelr. (CaMo CJI0BO
AS MOKHO OITYCKaTh.)

3anpoc MOKHO [OIOJIHUTH «yCJIOBUEM>», 0o0aBUB IIpepjiokKeHne WHERE, orpaHUYUBalolniee MHOKECTBO
BO3BpalllaeMbIX CTPOK. B 1mpennoxkeHuM WHERE YKa3bIBAeTCS JIOTUYECKOEe BhIpaXKeHHue (IpoBepKa
UCTUHHOCTHU), KOTOPOE CIYKUT QUIILTPOM CTPOK: B pe3yIbTaTe OKa3hIBAIOTCS TOJILKO T€ CTPOKU, IJIS
KOTOPHBIX 3TO BHIpaXKeHUWEe UCTUHHO. B 3TOM BEIpaKeHUU MOTYT MPUCYTCTBOBATh OOBIYHLIE JIOTUUECKUE
omepaTopsl (AND, OR W NOT). Hampumep, crmemylomui 3ampoc IOKaXKeT, Kakas moropa Obima B Cal-
®paHINUCKO B OOXKIJIUBLIE THU:

SELECT * FROM weather

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

BBl MOKeTE TTONTYyYUTh PE3YIIBTATH 3apoca B ONIPeAeIEHHOM MOPSIOKE:

SELECT * FROM weather
ORDER BY city;

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

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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B stom IIpuMepe IIOpAOOK COPTHUPOBKHU onpenenéH He IIOJITHOCTBIO, ITO3TOMY BBEI MOZXKET€ IIOJIYy4YUTb
CTPOKHU CaH-(DpaHLII/ICKO B JII060M IIOpAOKe. Ho BEI BCcerma IIOJIY4YUTE PE3YJIbTAT, MOKa3aHHLIM BHIIIIE, €CITH
HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BBl MoxkeTe yOpaTh AyOIUPYIOIIHMecs CTPOKK U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3peck MOPSIIOK CTPOK TaKXKe MOXKET BapbHPOBATHCSA. UTOOBI MOMy4YaTh HEU3IMEHHBIE PEe3YyJIbTaThI,
COENUHUTE MPEIIOKEHUsI DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuuy

Ilo aTOTO BCe HAIM 3alpOoChkl 00paIlaluch TONLKO K OMHOM Tabnuile. OOgHAKO 3allpOCHl MOTYT TaKke
oOparaThCs Cpa3y K HECKOJIBKUM TabnIuilaM Uil oOpaIaThbCs K TOU Ke TabJIulle TakK, YTO OMHOBPEMEHHO
OynyT obpabaThIBaThCS pPa3Hble HAOOPHE €€ CTPOK. 3ampochH, obOpallamIiuecs K pPa3HbBIM TabmuilaMm
(1M HEeCKOJILKUM 9K3eMIIIsipaM OOHOM TabsuIlkl), Ha3kBaloTcsa coeduHeHusamu (JOIN). Takue 3ampock
copiepzKaT BeIpaXkeHHUe, YKa3bIiBalollee, KakKue CTPOKKU OOHOM TalJuIlEl HYKHO 00BEeIUHUTE CO CTPOKaAMU
opyro# Tabmunpl. Hampumep, 4TOOBI BEPHYTH BCE IIOTOOHBIE COOBITHMSI BMECTe C KOOpPAWHATaAMU
COOTBETCTBYIOIIHUX TOPOmOB, 0a3a MaHHHIX [OIXKHA CPABHUTL CTOJIOEIl city KaXKOOW CTPOKH TaOIIHITHI
weather CO CTOJIOIIOM name BCEX CTPOK TaONHIIBI cities ¥ BBHIOpATh IIaphl CTPOK, OIS KOTOPBIX 3TH
3HAYEHUs COBIAAlOT. ~ DTO MOXKHO CHEeNaTh C IIOMOIIBI0 CIeOyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp| date \ name | location
—————————————— -ttt
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 BHUMAHMWE Ha OBE 0COOEHHOCTH IIOJIYYE€HHEBIX TaHHBIX:

* B pesyneTaTe HET CTPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 9TO B Tabiuile
cities HeT CTPOKH [Jig HaHHOI'O TOPOHa, a IPU COeQUHEHUHN BCe CTPOKU TabIuLE weather, OJId
KOTOPHIX He HaIllJIOCh COOTBETCTBUE, OIyCcKaloTcsA. Bckope MBI yBUAUM, KaK 3TO MOXKHO UCIIPaABUTh.

* Ha3zBaHue ropoga okasajaocCh B IBYX CTOIOLIAX. ITO IPABUJILHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
TabIuI weather U cities ObIIM 00bEeOUHEHEBI. XOTS Ha IIPAaKTUKE 3TO HeXelaTeJIbHO, I03TOMY
JIyd4lile IePeYUCIIUTb Hy2KHbIe CTOJIOILI SIBHO, a He UCIIOIb30BaTh *:

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

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

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjoxeHus DISTINCT aBTOMaTUYECKH yIOPSAOYMBAET CTPOKM, TaK YTO ORDER BY
06aBIsATh He 00s3aTenbHO. Ho ctarmapT SQL aToro He TpebyeT u TeKymas Bepcust Postgres Pro He rapaHTUDYyeT ONpefeIEHHOTO MOPsAKa CTPOK Iocye DISTINCT.
9TO0 He COBCeM TOYHAs Mofeb. OGBIYHO COeIMHEHUS BHIIONIHSIOTCS 3 PeKTHBHEe (CPaBHUBAIOTCS He BCe BO3MOXKHEIE ITaPHl CTPOK), HO 3TO CKPHITO OT IIOJIb30BATEIIS.
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SELECT weather.city, weather.temp_lo, weather.temp_hi,
weather.prcp, weather.date, cities.location
FROM weather JOIN cities ON weather.city = cities.name;

B000111€ XOPOIITNM CTHUIIEM CUUTAETCS YKA3hIBATh IOIHEIE UMEeHa CTOJIOI0B B 3alIPOCe COeMUHEHUS, YTOOR
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIuIILI OyoyT m00aBIEeHEI CTONOIIB C TOBTOPSIOIUMUCS UMEHAMU.

3ar[pocm COeIVHEeHNs, KOTOPBI€ BEI BUOEJINM OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaThk B PYI'OM BHUIE:

SELECT *
FROM weather, cities
WHERE city = name;

DTOT CHUHTAKCHUC TOSIBUIICS OO CHHTAKCcHUca JOIN/ON, mpuHsaTtoro B SQL-92. Tabmnuusl IIpOCTO
MePevncIsioTCS B MPeOIoOKeHWHM FROM, a BHIpaXKeHHWEe CpaBHEHWsS HOOOABISETCSA B IIPEOIoKeHHe
WHERE. Pe3ynbTaThl, II0JIy4aeMbEIE C MCIIOJIb30BAaHUEM CTapoOro HEIBHOIO CMHTAKCHCA X HOBOTO SIBHOTO
CHUHTaKcuca JOIN/ON, OyoyT ommHaKOBBEIMH. OOHAKO, YMUTasA 3aIllpoC, MOHSITh SIBHHIM CUHTAKCHC ITPOIIE:
YCJIOBUE COEOUHEHUS BBOOUTCS C IIOMOIIBIO CIIEIIMAJIbHOTO KJII0UEBOTO CJIOBA, a PaHbIe 3TO yCIOBUE
BKJIIOYAJIOCh B IPeOIoKeHNe WHERE HapsAOy C OPYTHUMHU YCIIOBUSMMU.

Certyac MBI BBISICHMM, KaK BEPHYTh 3aIlCH O mIorome B ropome Xe#yopd. MBI XOTHUM, YTOOBI 3ampoc
MIPOCKAHUPOBAI TabIUIly weather M /IS KaXKI0H €€ CTPOKHU HAIIIEJI COOTBETCTBYIOIIYIO CTPOKY B TaOmIuIle
cities. Ecnm ke Takasi CTpoka He OymeT HaWmeHa, MBI XOTUM, YTOOBI BMECTO 3HAUEHUI! CTOJIOIIOB
U3 TaAOMUIBLI cities OBIIM IIOACTABIIEHBI «MIYCThie 3HAYEHMs». 3aIlPOCHl TAKOr'O0 THIIAa HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoemuHeHUsI, KOTOPLIe MBI BUMIEIHU [0 3TOT0, HA3BIBAIOTCS BHYMPEHHUMU.)
OTa KoMaHOa OyOeT BHITJISIOETDh TaK:

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

——————————————— e T e A T
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 3ampoc Ha3hkIBAETCS /e8blM BHEWHUM cOoeOUuHeHueM, TIOTOMY YTO U3 TabJiMIbLl B JIEBOM 4HaCTHU
orepaTtopa 6ynyT BeIOpaHbl BCE CTPOKHU, a M3 TaOJIUIIEL CIIpaBa TOJIBKO T€, KOTOPHIE YAAJIOCh COIIOCTaBUTh
KakuM-HUOyOb CTPOKaM U3 JIeBOM. [Ipu BHIBOZE CTPOK JIEBOM TaOIUIIHI, AJIsT KOTOPHIX HE yIajoCh HaWTU
COOTBETCTBHUS B ITPaBOM, BMECTO CTOJIOI[OB ITPaBoOi TabIUIIEI TOACTABIIAIOTCS IycThie 3HaueHus (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBhle BHEIITHNE COeNUHEHUS U ITOJIHLIe BHEITHHNe COeNUHEeHU.
ITompoOy¥iTe BEIICHUTH, YTO OHU COOO¥ IMPEICTaBIISIOT.

B coemmHeHWM MBI TaKXe MOXKEM 3aMKHYTh TaONHIly Ha cebs. ITO Ha3BIBAETCH 3dMKHYMbIM
coeduHeHuem. Hampumep, NpencTaBbTe, YTO MBI XOTHM HAWTH BCE 3allMCH IIOTOOEl, B KOTOPHIX
TeMIepaTrypa JIeXKUT B [ualla30oHe TeMIepaTyp OPYTHUX 3amucei. IS 3TOro MEI [OJXKHEI CPABHHUTH
CTONOLEI temp_lo M temp_hi KaxKOOM CTPOKH TAOMUIIEI weather CO CTONOIAMU temp_lo M temp_hi
mpyroro Habopa CTPOK weather. TO MOXKHO CHeaTh C IOMOIIBIO CIIEAYIOIEro 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;

city | low | high | city | low | high
——————————————— et e et et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)
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3mech MHI BBEJTM HOBBIE 0003HaYeHUsT TabmuIilel weather: W1 1 W2, 9TOGB MOZKHO OBLIIO PA3JIMYUTD JIEBYIO
¥ IIPABYI0 CTOPOHEI COEIMHEHNSA. BBl MOXKETe UCII0JIb30BaTh MOO0OHEIE TICEBIOHUMEI ¥ B APYTHUX 3aIIpocax
OJIs1 COKPAIIEeHUS:

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

Brr GyzmeTe BCTpedaTh COKpAIEHUS TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak OONBIIMHCTBO [OPYTUX CEPBEPOB pPENALUMOHHBIX 0a3 maHHBIX, Postgres Pro mopmmepXKuBaet
aspeeamuble (QyHKUuUuU. ArperaTHas (QYHKIUS BBEYNCISAET E€OWHCTBEHHOE 3HadyeHWe, oOpabaThiBas
MHOXKEeCTBO CTpOK. Hampumep, ects arperaTHble GYHKINU, BEIYUCIAOIINE: count (KOIUYECTBO), sum
(cymmy), avg (cpenHee), max (MaKCUMyM) ¥ min (MUHUMYM) AJ1s1 HaGopa CTPOK.

K IIpUMeEPYy, MBI MOZKEM HalTHu CaMyIO BEICOKYIO M3 BC€X MUHUMMAJIBHBIX THEBHEIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTMM y3HaTh, B KaKOM ropoje (MauM ropomax) HabOmomanach 3Ta TeMIepaTypa, MOXKHO
monpo6oBaTh:

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

HO 9T0 He OymeT paboTaTh, TaK KakK arperaTHyI0 (YHKIIMIO max HEJIb3S HMCIIOIb30BaTh B MPENIOKEHUN
WHERE. (9TO orpaHuyYeHue 00BbICHSIETCS TEM, UTO IIPEII0XKeHne WHERE [MOJIZKHO OMPENeuTh, OJIT KaKUuX
CTPOK BBEIYUCIISATH arperaTHyio ¢GyHKIMIO, TaK YTO OHO, OYEBUIHO, MOJIXKHO BHIYUCIATLCS OO arperaTHHIX
dynuk1uit.) OqgHaKO KakK 4acTo OBIBAET, 3alIPOC MOXKHO IIePe3alyCTUTh U IIOJIYYUTh XKeJlaeMbIl pe3ybTarT,
IpUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temepr BCE B IOpSiIKE — MOA3ANPOC BHIIOIHSIETCS OTHEJIBHO M Pe3yJabTaT arperaTHOM (GYHKIIUN
BBIYHCJISIETCS] BHE 3@aBUCUMOCTH OT TOTO, YTO IIPOUCXOAUT BO BHELIHEM 3aIIpoce.

ArperaTHble QYHKIIUN TaKXKe OUYeHb II0JIe3HE B COYETaHUM C IIpPedioKeHueM GROUP BY. Hampumep, MBI
MOXKeM ITOJIYYUTh MaKCUMyM MUHUMAaJIbHON OJHEBHOM TeMIlepaTyphl B pa3pe3e TrOpoaoB:

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

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

3mecb MBI TOJyYaeM IO OJHOW CTPOKe IJisi KaXaoro ropopa. Kakpeiii arperaTHBIM pPe3yibTaT
BBIYHCIISIETCS TI0 CTPOKAM TabIUITEI, COOTBETCTBYIOIINM OTHEIBHOMY TOPOAy. MBI MO2KeM OT()UITETPOBATh
CTPYHIIIMPOBAHHLIE CTPOKM C IIOMOIIBIO IPEIJIOKEeHNUS HAVING:

11
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SELECT city, max(temp_lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

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

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS TeX IOPO[O0B, I'le€ BCe 3HAYEHUSs temp_lo MEHBIIE 40.
Haxkonel, ecnu Hac HWHTEPECYIOT TOJIBKO Iropofda, Ha3BaHHA KOTOPHIX HAYMHAIOTCA C «S», Mbl MOXKEM
choeliaTh:

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

OmnepaTop LIKE (BBHIIIONHSIONINN CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxxHo moHUMAaTh, KaK COOTHOCSATCS arperaTHble QyHKUuMM U SQL-TIpenokKeHUs WHERE M HAVING.
OCHOBHOE OTJIHYMe WHERE OT HAVING 3aKJII0UaeTCs B TOM, 4YTO WHERE CHad4dalla B]:I6I/IpaeT CTPOKH, a
3aTeM TPYIIUPYEeT WX M BBHIYUCIIAET arperaTHble GyHKHUHM (TakKuM o6pa3oM, OHa OTOUpPAET CTPOKU
IS BBIYMCIIEHUS arperaToB), TOTHa KaK HAVING oTOMpaeT CTPOKU TPYIII IIOC/e TPYIIIUPOBKU U
BHIUHCIJIEHUSI arperaTHBIX (GyHKIMHE. Kak criengcTBue, mpepnsioKeHHe WHERE He [OJXKHO coflepXKaThb
arperaTHbIX (QYHKIIWI; He HMMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIHUU [OJIS OnpenesieHus
CTPOK [Ji BBIYMCJIEHUS arperaTtHeXx (yHKIUMN. [IpennoxkeHue HAVING, HAIIPOTUB, BCerga COLOEPIKUT
arperaTtHbele ¢yHKIMU. (CTPOTo TOBOPS, BBl MOXKETe HalucaTh IpPennoxkXeHue HAVING, He HCIIONb3ys
arperaThl, HO 9TO penKo ObIBaeT Ioje3Ho. To Ke caMoe ycloBrue MoXeT pabotaThk 60mee 3¢hGHEeKTUBHO
Ha CTaguu WHERE.)

B mpegmpigyiieM IpuMepe MBI CMOTJIM IPUMEHHUTb (UILTP [0 HA3BAaHMUIO TOpPOda B MHPEIIOXKEeHUUN
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takou GuiasTp 3 GheKTUBHEE, YeM OOIOIHUTEIbHOE
OrpaHUYEeHUEe HAVING, IIOTOMY YTO C HUM He TPUXOOUTCS TPYIIINPOBATE U BEIUUCIATE arperaTsl OJis BCeX
CTPOK, He yIOBIETBOPSIOIINX YCIIOBUIO WHERE.

2.8. I3MeHeHue AaHHbIX

[laHHBEIE B CYLIECTBYIOIIUX CTPOKaX MOXKHO HM3MEHSATh, HCHOJIB3YysT KOMaHOy UPDATE. Hampumep,
MIPENNOJIOKMM, YTO Bl OOHAPYKMJIM, YTO BCEe 3HAYEHUS TEMIEPATypHl mocie 28 HosO0PS 3aBHIIIEHH Ha
IBa rpagyca. Bbl MoXKeTe IONpPaBUTh Balllk TaHHBIE CIeAYIOIIUM 00pPa30oM:

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
——————————————— e e e i
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29
Hayward | 35 | 52 | | 1994-11-29
(3 rows)

2.9. YnaneHue paHHbIX

12



A3k SQL

CTpoKM TakkKe MOXKHO YOaJluTh M3 TAOIWUITLI, MCIIONL3YS KOMaHOy DELETE. IIpedIosouM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKETe yOaluTh HeHYXKHBIE CTPOKHU U3
TaAOJIUIIHL:

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

SELECT * FROM weather;

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

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

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

3.1. BBepgeHue

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

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

3.2. NMNpeancrasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHelwHUe KJII04YM

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

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

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

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

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

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

3.4. TpaH3aKUum

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

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

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

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

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

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

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

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, 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 UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

3mech CIIOBO ONLY rmepen Ha3BaHUEM TabIuIEl cities YKa3bIBA€T, 4TO 3aIlIPOC CJIeayeT BBIIIOJIHATE TOJIBKO
Oiisi CTPOK TabMuLLl cities, He BKIOYAs TaOJIUITHI, YHacCJIeOOBaHHEIE OT cities. M=uorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYHI/IJ'II/I — SELECT, UPDATE ¥ DELETE — IIOOOEP2KHUBAIOT YKa3aHHe ONLY.
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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

IIpumeuanue

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

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

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

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

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

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

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

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;

Ecty u pgpyro#i Tum umeHTUPUKATOPOB: omdoes€HHble udeHmupukamopbvl Unu udeHmugpuxkamopwv. 8
Kasvlukax. OHU 06pa3yTCcs NpHU 3aKJII04eHuH O0OLIYHOro Habopa CHMMBOJIOB B [BOMHBLIE KaBHIUKU (").
Takue uneHTU(PUKATOPH BCeraa OyayT CUUTATHCA UOeHTU(DUKaTOpaMu, HO He KJII0YEBLIMU CJIoBaMU. Tak
"select" MOXKHO HCHIOJIb30BaTh OJid 0003HAa4YeHUSA CTOJNOIA unu Tabmuibl «select», Torma Kak select
0e3 KaBBeIUeK OymeT BOCIPUHSIT KakK KJII0YeBOe CJIOBO U IIPUBENET K oImnbKe pa3zbopa KOMaHOLl B MeCTe,
rOe oXUAaeTcsa MM Tabnunsl unu ctosbia. ToT xKe IpUMep MOXKHO IepenucaTh ¢ uOeHTUuGUuKaTopaMu
B KaBBIYKax CJIEIVIOIINM 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.

HNpeHTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
UOeHTU(PUKATOPEI 03 KaBEUEK BCerma IIepeBOOsTCS B HUXKHUYM perucTtp. Hampumep, umeHTH(GUKATOPH
FOO, foo M "foo" CUMTAIOTCA OOMHAKOBEIMU B Postgres Pro, HO "Foo" M "FOO" OTJIMYHEI OPYT OT Apyra 1
oT nmpepsiayux TpeX. (I[IpuBemenne UMEH 6e3 KaBHYEK K HUXKHEMY PETHCTPY, KakK 3T0 menaeT Postgres
Pro, HecoBMecTuMO co cTaHmapToM SQL, KOTOPHIM IOBOPUT O TOM, YTO MMEHa MOXKHBI ITPUBOIUTHCS
K BepxHeMy peructpy. To ecTh, COTJIaCHO CTaHAApPTy foo [OJIKHO OBITH SKBHUBAJIEHTHO "FOO", a He
"foo". IloaTOMy IIpU CO3TaHUU IEPEHOCUMEBIX ITPUJIOXKEHUN pPeKOMeHOyeTcs ubo Bcerma 3aKiodaTh
onpeneseéHHOe UMS B KaBbIUKY, MO0 He 3aK/I0YaTh HUKOITa.)

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 crmemytomeM MeHee TPHUBHAIbHOM IIPUMEpPE 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3aluCaHHOe
KUPUIIINIIEN:

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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Cunrtakcuc SQL

YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3amuceiBaTh cypporaTtHbie mapbkl UTF-16 u TakuM o0pa3oM COCTaBJISITH CHMBOJIBI C KOgaMu OOJIbIle
yeM U+FFFF MoxHO mru00 B 4eTHIPEX-, MuO0 B IMIECTU3HAYHOM (hopMe, XOTSA HaIM4ue IMIeCTU3HAYHOH
(bopMBI TEXHUYECKH AefiaeT 3TO HeHYKHBIM. (CypporaTHbie IIapbl He COXPaHSAIOTCSA HEIIOCPEOCTBEHHO, a
00BbEeIUHSIIOTCS B OOWH CUMBOJI, KOTOPHIH 3aTeM Komupyetcsi B UTF-8.)

Korpa xkogupoBka cepsepa — He UTF-8, cuMBOJI ¢ KOJOM, yKa3aHHBIM 5TOU CIELNIOCIeN0BaTEIbHOCTEIO,
npeobpa3yeTcs B (paKTUUECKYyI0 KOOUPOBKY CepBepa; eClIHU TakKoe mnpeoOpa3oBaHUEe HEBO3MOZKHO,
BBIHAETCS ommubKa.

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT nOOpd3yM€60€Mle munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCJIa.
KoHCTaHTH MOXKHO TaKXKe 3allKiChIBaTh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTaBUTh HUX Oonee
TOYHO 1 OﬁpaGOTaTB bonee 3(1)(1)8KTI/IBHO. 9T BAaPHUAHTEI PACCMATPUBAIOTCA B CJIEOYIOIIUX IIOOAPa3aeiiax.

4.1.2.1. CTPpOKOBbI€ KOHCTaHThbI

CTpokoBasi KOHCTaHTa B SQL — 3TO 0OLIYHAS IIOCIEOOBATEJIFPHOCTh CHMBOJIOB, 3aK/IIOUEHHAS B
aroctpodml ('), HampuMep: '3to crpoka'. YTOOBI BKIIIOYUTH alloCTPod B CTPOKY, HANIMIINTE B HEU OBa
armoctpoda psmoM, HampuMep: 'Kauua n''Apx'. 3aMeTbTe, 3TO He TO XKe caMoe, YTO [IBOMHAas KaBhIUKa

™.

I[IBe CTPOKOBBEIE KOHCTAHTHI, Pa3geléHHbIe MPOOETbHEIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpoku, o6begUHSAIOTCS B OOHY M oOpabaThIBalOTCs, KakK eciu OBl CTpOKa Obljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar';

OKBHUBAJICHTHO:
SELECT 'foobar';
HO 3Ta 3allUCh:
SELECT 'foo' 'bar';
CUMTAETCSA CHHTAaKCHUYECKOM OIMNOKOI. (OTO HEeCKOJILKO CTPaHHOe IIoBefieHue OIIpeieIeHo B CTaHOapTe
SQL, Postgres Pro npocto cnenyeT eMy.)
4.1.2.2. CTpOKOBbI@ KOHCTaHTbl CO cneunocsienoBaTesIbHOCTAMMU B cTune C

Postgres Pro Takxke IIpUHUMAET «CIIEIIOCIIEN0BATEIbHOCTHU», YTO SIBASIETCS PacCIIMpPeHUeM CTaHIOapTa
SQL. CTpoka CO CIELIIOoCJIeIOBaTeIbHOCTSIMU HauMHAeTCs C OYKBHI E (3arjlaBHOM UM CTPOYHOIM),
CTOSIIIIEN HEIOCPENCTBEHHO Ilepeqd amocTpodoM, Hampumep: E'foo'. (Korma KOHCTaHTa CO
CIIELITIOCIIEIOBATEJIbHOCTHIO Pa30UBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HYKHO IIOCTaBUTh TOJIBKO Ilepeq
TIePBBLIM OTKPHIBAIOIINM anloCTpodoM.) BHyTpH TaKUX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaYuHaeT
C-nnomo6HBIE CheynociedosamesbHOCMU, B KOTOPBIX cOUueTaHue 00PaTHOM KOCOM YePTHI CO CIIEAYIONIUM
cuMBoJIOM(aMH1) Ha€T onpeneneHHoe 6aliTOBOe 3HAaYEHMe, KaK IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CnenmnociienoBaTeIbHOCTh HuaTepupeTanus
\b CUMBOJI «3ab0ii»
\f nomada GOPMEI

\n HOBas CTPOKa

\r BO3BpaT KapeTKu
\t TaOynauus
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Cunrtakcuc SQL

Crenmoc;jiefoBaTeJIbHOCTh HNHuTeprnperanusi

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

\xh, \xhh (h = 0-9, A-F) ImecTHagIaTepUuYHOe 3HaYeHue OaiTa

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-OUTHEBIH IIeCTHAOATEePUYHBIN KO
cuMmBojia Unicode

JIro60i mpyroi CUMBOJI, UOYIIHM IIOCIIe 0OpaTHOM KOCOM YepTH, BOCIPUHUMAaETCsa OyKBaJlbHO. Takum
06pa3oM, YTOOBI BKJTIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YEpPTy, HY2KHO HaIlMCaTh OBe KOCBIX YepTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY amocTpod, Hamucas \ ', B JOIOJIHEHHE K OOBIYHOMY CIIOCO0y ''.

Bel OmOMXKHBEI 1T03a00TUTBCS, UYTOOLI OaWTOBEIE I[IOCIIENOBATEIbHOCTH, KOTOPEIE BB CO3maéTe
TakuM 00pa3oM, 0cOoOEeHHO B BOCBMEPUYHOM M IIECTHAAIATEPUYHOM 3amucu, O0Opa30BBIBAIU
OOMYCTUMBIE CHUMBOJIBI B CEPBEPHON KOOWMPOBKe. Takxke MOXKeT OBITH TIOJIE3HO WCIIOIb30BaTh
cueunocnenoBaTenbHocTH Unicode MM anbTepHATUBHYIO 3alliCh, onKucaHHy0 B [lonpasnmene 4.1.2.3; B
9TOM CJTy4dae cepBep OyOeT IPOBEPSATH, BO3MOXKHO T TPeo0pa30BaTh YKa3aHHBIM CUMBOII.

BHHUMaHue

Ecnmu mapameTrp KouHburypauum standard conforming strings mMeeT 3HadeHue off, Postgres
Pro pacnosnaéTr oOpaTHYIO KOCYI0 YepTy KakK CIELCHMBOJI M B OOBIYHBEIX CTPOKAaX, ¥ B CTPOKAaxX
co cmneunocnemoBaTenbHOCTAMU. OgHako B Bepcum PostgreSQL 9.1 mo yMoOmI4YaHUIO IIPUHSTO
3HAUYEeHHWEe on, U B 3TOM ciydae oOpaTHas Kocas depTa PacCIO3HAETCS TOIBKO B CIIEIICTPOKaX.
970 moBeneHue OOIbIIE COOTBETCTBYET CTAaHAAPTY, XOTS MOXKET HaPYIIUTh PaboTy HPUIIOKEHUH,
paccyYmTaHHBIX Ha NPEOBIAYIINUN pexkuM, Korga odpaTHas Kocas YepTa paclio3HaBajiach Be3fme. B
KadyeCTBe BPEMEHHOTO PENIeHUs BHl MOXKeTe U3MEHUTh 9TOT lTapaMeTp Ha of f, HO JIydIlle YIUTHU OT
Takou mpakTuku. Ecnu BaM HyXKHO, 4T0OBI 0oOpaTHas Kocas dyepTa IpeacTaBisiia ClelualbHbIN
CUMBOJI, 3ajaliTe CTPOKOBYIO KOHCTAHTY C E.

B momomHeHme K standard_conforming_strings IIOBemeHWEM O0OPATHOM KOCOM 4YepTH B
CTPOKOBEIX KOHCTaHTaX yIIPaBISIOT ITapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOKEeT BKII0YaTh CUMBOJ ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

Postgres Pro Takxke mopgep:KuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKIIOYaTh B CTPOKM cuMBonbl Unicode mo wux KomaM. CTpokoBasi KOHCTaAHTa  CO
crneurnocienoBaTenbHocTaMu Unicode HaunHaeTcs ¢ Us (CTpouHas uiau 3arjiaBHas U M aMmepcaHqn), a
3aTeM cpas3y 6e3 nmpobenoB UOET anocTpod, HampuMep Us'foo'. (3aMeTbTe, YTO HMPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIepaTopoM &. UYToOwI €€ n36ezkKaTh, OKPyKalTe 3TOT onepaTop mmpoberamu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOIbl Unicode mByMs crmocobGamu: o6paTHas Kocasi 4epTa, a 3a
Hel KOJ CUMBOJIa M3 YEeTHIPEX IIeCTHAAIlaTePUYHLIX ITudp, mubo o6paTHas Kocas yepTa, 3HaK IIIIOC, a
3aTeM KO M3 LIeCTHU IIeCTHaAlaTepuYHbIX udp. HanpumMep, CTPOKy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIpUMepPe 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alHuCaHHOe
KUPUJLINIIEN:

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

Ecnu BHI XOTHTE UCIIOIB30BAaTh HEe 0OPATHYIO KOCYIO YePTY, a OPYTroM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mo6aBUB UESCAPEIIOCHE CTPOKH, HAallPUMeD:

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

B KauecTBe crmerncuMBOa MOXKHO BHIOpPATh JTI000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUIHON HUGPH], 3HAKa
ITIOC, arocTpoda, KaBbIYKY UITH TPOOEILHOT0 CUMBOJIA.
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YTOOBI BKITIOYHUTH CIIEICHUMBOJI B CTPOKY 6YKBaJ'H:HO, HaAIIMIIIHUTE €Tr0 OBaXKbI.

3anuceBaTh cypporaTtHbie mapbkl UTF-16 u TakuM 00pa30oM COCTABISATH CUMBOJIBI C KomaMu OOJIbIIe
yeM U+FFFF mMoxHO 60 B 4eTHIPEX-, MO0 B IIECTU3HAYHOM (opMe, XOTS HaIM4ue MIeCTU3HAYHOMN
bopMbI TEXHUYECKHU OeflaeT 3TO HeHYKHEIM. (CypporaTHbie ITapbl HE COXPaHSIOTCS HEIIOCPEOCTBEHHO, a
00BeOUHSIIOTCS B OOMH CUMBOJI, KOTOPHIM 3aTeM Komupyetcs B UTF-8.)

Korpa kopupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOJOM, YKa3aHHBIM 9TOM CIIEIIIOCIef0BaTEIbHOCTEIO,
npeobpa3yeTcss B (PaKTHUECKYI0 KOOWPOBKY CepBepa; €CIH TakKoe mnpeoOpa3oBaHHe HEBO3MOZKHO,
BBIHAETCS ommuoKa.

TakXxe 3aMeThbTe, YTO CIeINnocieqoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAHTaX pab0TalOT, TOJIBKO
Korpga ImapaMmeTp KoHdurypamuu standard conforming strings paBeH on. DTO OOBSICHSETCS TE€M, YUTO
WHaYe KINEeHTCKUE IIPOrpaMMEl, ITpoBepsomue SQL-onepaTopsl, MOKHO OyOeT BBECTH B 3abIIyxKOoeHUEe
U 9KCIUTyaTHPOBaTh 3TO KaK yI3BUMOCTL, HanmpuMep, misd SQL-uHbernuii. Ecnu aTOT mapamMeTp MMeeT
3HauYeHUe of f, 3TU CIEIIIOCIIEI0BAaTEILHOCTYU OyAyT BEI3LIBAThH OLIMOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIE B A0JNapbl

XoTsI cTaHOAPTHHIM CUHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO OCTATOYHO yOoOeH, OH MOXKeT IIJI0OXO
YUTATBHCS, KOTOa CTPOKA COOEPZKUT MHOTO aloCTPOdOB MM OOpaTHBIX KOCHIX UYEPT, TaK KaK KaXKIbIH
TAaKOM CHMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABaJIMCh YUTAEMEIMH,
Postgres Pro mpepmmaraeT elné omuH CIIOCO0O 3allMCH CTPOKOBBEIX KOHCTAHT — «3aKIIOYEHHEe CTPOK
B posuiaphkl». CTpOKOBasi KOHCTaAHTa, 3aKJIIOYEHHAs B [OJIJIaphkl, HaYMHAETCS CO 3HakKa posuiapa ($),
Heo0s3aTeIbHOTO «Tera» M3 HECKOJBbKWX CHMBOJIOB U €IIé OJHOTO 3HakKa [AoJjijlapa, 3aTeéM COOEPIKUT
OOBIYHYIO ITOCJIEIOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaQHYMBAETCS 3HAKOM [IOJjIapa,
TEM XK€ TerOM M 3aMHBIKAKIVM 3HaKOM poinapa. Hanpumep, cTpoky «2KanHa O'ApK» MOXKHO 3alHUCaTh
B moJIapax OAByMs ciocoOaMm:

S$S$Xauua n0'ApkS$S
SSomeTag$Xauua n'Apx$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amocTPodBl HEe HYXKHO 3alHUCHBaTh 0co0OBIM oOpa3zom. Ha camom
mejie, B CTPOKE, 3aKTI0YEHHOH B OJIJIaPhI, BCE CUMBOJIBI MOXKHO 3aIIUCHBATD B YMCTOM BUAE: COOEPIKUMOE
CTPOKM BCerfda 3amuchiBaeTrcss OykBajbHO. Hu obpaTHasi Kocasi 4yepTa, HM Qaxke 3HAK Aojjlapa He
SIBJISIFOTCSI CIIEIICMMBOJIaMM, €CJIM TOJIBKO OHU He 00pa3yloT HOCJIENOBATEIbHOCTH, COOTBETCTBYIOUIVIO
OTKPHIBAIOLIEMY TETY.

CTpoKOBEIE KOHCTAHTHl B AOJIlapaXx MOXHO BKJIakIBaTh OPYT B IOpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble Teru. Hallle BCEro 3TO HCIIONb3yeTCs NMPU HaNMCAHUU OIpeneneHud (QyHKIMM.
Hanpuwmep:

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

3mech IOCIemoBaTeNbHOCTE $g$[\t\r\n\v\\]$g$ IpencTaBisieT B AojUlapaxX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas 6yneTt obpabotana, koraga Postgres Pro 6yneT BHIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta IIOC/IeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TEr'y B AoJiapax (Sfunction$), C TOUKU 3peHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJIBI BHYTPHM KOHCTAHTHI.

Ter cTpokM B HoJjjiapax, €ClIU OH MPUCYTCTBYET, HOJKEH COOTBETCTBOBAThH ITpaBUJjIaM, ONpeneTEHHBIM
o7 UOeHTUGUKATOPOB 0e3 KaBBIUEeK, M K TOMYy K€ He OONIKeH codepzkKaTb 3HaK [mojapa. Teru
PerucTpo3aBUCUMEI, TaK 4YTO S$tag$String content$tag$ — IMIpPaBUIBHASA CTPOKA, a $TAGSString
contentS$tag$ — HeT.

CTpoka B pmoJjiapax, CIeOyioInasi 3a KITIOYEeBBIM CJIIOBOM UM UOEHTU(GUKATOPOM, HOJIZKHA OTHENISITHCS
OT Hero mpoOeNbHBIMM CHMBOJIAMH, MHa4de OOojjiap OymeT CYMTAThCS ITPOHNOJIZKEHWEM MHPEemBIOyIIero
uneHtTuduUKaTopa.
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3akIo4YeHne CTPOK B JOJIJIAPH He SIBJISIETCS YacThio cTaHgapra SQL, Ho wacTo 910 601ee ymoOHEIHN c10Cco0
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHBIM BapuaHT ¢ anmoctpodamu. OH 0COGEHHO IIOJIEe3€H,
KOTZla HYXKHO TIIPENCTABUTh CTPOKOBYI0 KOHCTAHTY BHYTPHW OPYTrOM CTPOKM, YTO HACTO TpebyeTcs B
OIIpeNesIeHUsIX MPOLenypPHBX GYHKIWH. OrpaHUYUBIINCH TOJBKO amocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIpUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH [0 OBYX IPU pa3bope BHEIIHEH CTPOKH, U HAKOHEIl 10 OOHOI'O IIpHU
00paboTKe BHYTPEHHEN CTPOKU BO BPEMS BHITIOTHEHUS (QYHKIHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBble CTPOKOBBEIE KOHCTAHTHI IIOXO0XKU Ha OOBIYHBEIE C OOIIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOU), 00aBIeHHON HETIOCPENCTBEHHO Iepel OTKPHLIBAIOIINM anocTpodoM (6e3 IpoMeKyTOUHBIX
rpo6eioB), HaIpuMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIE KOHCTAHTH MOTYT OBITH 3allMCaHBl U IIO-OPYTOMY, B IIEeCTHAAIIATEPUYHOM BHUAE, C Ha4YaIbHOMU
OyKBOM X (3ariaBHOM UIX CTPOYHOIM), HAITpuMep: X ' 1FF '. Takas 3amnuch 9KBUBaJIeHTHA TBOMYHOM, TOJILKO
YeThIpe OBOUYHHIX MUMPH 3aMEHSIIOTCS OJHOM IIeCTHAAIIaTePUYHOH.

O6e (1)0pr1 3all¥MCH OOIIYCKaAIOT IIEPEHOC CTPOK TakK 2Ke, KaK U OOBIYHEIE CTPOKOBEIE KOHCTAHTHI. OpHako
3aKJII049aTh B JOJINIAPEI OHTOBLIE CTPOKHU HEJIb34.

4.1.2.6. YUncnoBble KOHCTAHThbI

YucnoBele KOHCTAHTHI MOTYT OBITh 3ajaHbl B CJIEYIOLIEM OOIIIEM BUAE:

LHQPBI

qupprl. [ Ju@pe!] [e [+—] guppE!]
[gu@psl] . quppri[e [+—]1 yHPPEI]
quepsrle [ +—] guPpE!

TOoe gugpsr — 3TO OOHA MM HECKONbKO mecaTHUHbIX 1udp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(Tpu €€ HamUYMM) OOJIKHA OBITh MUHUMYM ofHa nudpa. Kak MuHUMyM onHa 1udpa monKHa ClegoBaTh
3a 0o003HaUYeHHEeM 3KCIIOHEHTHI (e), €CIIH OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKET OBITh
mpo6esioB UM OAPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAaK MHHYC WX IJIFOC B Hadajie CTPOKU He
CYHTAETCS 4aCThIO YMCJIa; 3TO OIlepaTop, MPUMEeHEHHEIM K KOHCTAHTe.

Heckomnbpko IIPEMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAHT:

42

3.5

4.

.001

5e2
1.925e-3

YucnoBasa KOHCTaHTa, He coJepzXKalllasd TOYKKM M OJKCIIOHEHTHI, M3Ha4YaJIkHO pPaCCMaTPHUBAETCsA KakK
KOHCTaAHTa THUIIA integer, €CIM €€ 3HAYeHHe yMellaeTcs B 32-OMTHBIM TUIl integer; 3aTeM KakK
KOHCTaHTa THUIIa bigint, ecliu e€ 3Ha4YeHue yMeIaeTcs B 64-OMTHHIM bigint; B MPOTUBHOM CIIy4yae
OHa IMMPUHHUMaET THUII numeric. KOHCT&HT]:I, cogepzxallye neCATUYHbIe TOYKKU I/I/I/IJ'II/I J9KCIIOHEHTEHEI, BCerga
CUYUTAIOTCS KOHCTAaHTaMM THUIIA numeric.

HM3HavanmbHO Ha3HAYEHHBIM THUII JAaHHBIX YHCJIOBOM KOHCTAHTHI 3TO TOJIPKO OTIpPaBHAs TOYKa IS
aJITOPHUTMOB OIIPEeeNeHus TUIla. B OONBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYeCKU IIpHUBedeHa
K Haubojlee MNOOXOOsIIEeMy THIIy MOJig HAHHOTO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BH MOXKETe
MIPUHYOUTEIbHO HHTEPIPEeTUPOBATh YHCJIOBOEe 3HAYeHHE KaK 3HaYeHHe OIpeneléHHOro THIla, IPUBEIs
ero THUIl K Hy2KHoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOE 3HAYeHWe PacCMaTPHUBAJIOCh KakK
uMeroInee TUII real (float4), HaIuCcaB:

REAL '1.23' —— CTPOKOBHEH CTHIb
1.23::REAL —— ctunbp Postgres Pro (MCTOPHYECKHH)

Ha camoM pene 3TO TONMBKO YacCTHBIE CJIyYad CHHTAKCHCA MIPUBENEHHUs THUIIOB, KOTOPBIA Oymer
paccMaTpuBaThCS Hasee.
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4.1.2.7. KOHCTaHTbl ApYyrux TUNOB
KonCcTauTy 06b14HO20 THITa MOKHO BBECTH OJHUM M3 CIIEAYIOLINX CITIOCOOO0B:
type 'string'
'string'::type
CAST ( 'string' AS type )
TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTcs Ipolleqype npeoOpa3oBaHusa BBOJA [OJId TUNA, 0003HaUEeHHOT' 0
30eCh type. Pe3ynbTaToOM CTAHOBUTCSA KOHCTAHTaA YKA3aHHOIO THIIA. fBHOE INpUBEOEHHE THUIIa
MOXKHO OITyCTUTh, €CIU HYXKHBIM THUII KOHCTAHTHI OIIpPeNeiaeTcs OONHO3HAYHO (HallpuMep, Korma OHa

IIpHUCBaMBaeTCAa HEIIOCPEegCTBEHHO CTOJ'I6I_Iy Ta6J'II/II_IbI), TaK KaK B 3TOM CJIy4dae IIpuBeJeHne IMMPOUCXOOUT
aBTOMaATHU4YECKH.

CTpPOKOBYIO KOHCTAQHTY MOIKHO 3aIlMCaTh, MCIOJB3ysd KakK OObIYHBIN cuHTakcuc SQL, Tak m dopmar c
OoJIapaMu.

TakzKe MOXKHO 3aIIucaTh IIpuBeOgeHue TUIIOB, UCIIOJIb3YsA CUHTAKCHC (I)YHK].II/II;I:
typename ( 'string' )

HO 9TO paboTaeT He [JIs BCeX UMEH TUIIOB; MoApoOHee 06 3ToM HanucaHo B [logpasnene 4.2.9.

KOHCTPYKLII/IIO ::, CAST() HW CHHTAKCHC BHI30Ba (I)YHKLII/II/I MOZKHO TaKXe€ HCIIOJIb30BATh [OJIA
Hp806paBOBaHI/IH THUIIOB OOBIYHBIX BBIpa}KeHI/IfI BO BpeMs BBIIIOTHEHU A, KaK OITMCAaHO B Honpa3nene 4.2.9.
Bo m30exkaH1e CHHTAKCHUYECKOMH HeOHpeHeHéHHOCTI/I, 3anuCh tun 'cTpokxa' MOXKHO HKCIIOJIB30BATh
TOJIBKO MOJId YKa3aHHsA THIIA HpOCTOfI TEKCTOBOM KOHCTAHTHIL. E]J_[e OOHO OrpaHHW4YeHHe 3alluCHU THII
'crpokxa': OHa He pa60TaeT OJIsI MAaCCHBOB; OJId TaKUX KOHCTAHT CJIefyeT UCIIOJIb30BaTh : : UJIKU CAST ().

CuHTaAKCHUC CAST () cooTBeTCTByeT SQL, a 3amuch type 'string' aBasgeTcs 0000lIeHHEM CTaHOapTa:
B SQL Tako#l CMHTAKCHUC HOAfep2KHUBaeT TOIbKO HEKOTOPEIE TUIIBI JaHHBIX, HO Postgres Pro mosBomnsiet
HCIOJIb30BaTh €ro Ojisd Bcex. CHHTaKCHUC C : : UMeeT uctopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€e BbI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNmsi omepaTopa ob6pal3yeT IOCJIEeOBaATENLHOCTh He 0o0jiee ueM NAMEDATALEN-1 (mo ymonyanuio 63)
CHMBOJIOB U3 CIIeAYyIOIIero CIucKa:

+-*¥/<>=~1@#% "~ &| ?
OpnHaKo [/1g UMEH OTIePaTOPOB €CTh eIlé HECKOJILKO OTPaHUYEHUM:

* CoueTaHUs CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBAaTh B UMEHU OIlepaTopa, TakK KakK OHU OyOyT
o003HaYaTh Ha4yajg0 KOMMEHTapHs.

* MHOTrOCHUMBOJIbHOE UMSI oIlepaTopa He MO2KeT 3aKaH4YHUBaTbCAa 3HAKOM + MJIK —, €CJIM TOJIBKO OHO He
COOEeP2KUT TaKzKe OOJHUH U3 3TUX CUMBOJIOB:

~T@#% "~ &

Hampumep, @- — OOIIyCTHMOE MMS OIlepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KoppeKTHbEle SQL-3ampockl 63 Tpo6esioB MeXKay KOMIOHEHTaMH.

"2

3amuchiBass HecTaHOapTHEIE SQL-omepaTopsl, OOBIYHO HYXKHO OTHOEJSATh MMEHA COCEIHHX OIepaTOpPOB
npobeiaMu OJis OOHO3HAYHOCTHU. HanmpuMep, ecnu BB onpenenuiay IpeduKCHBIN OlepaTop C UMEHEM G,
BBl He MOXKeTe HamlucaTh X*QY, a JOJI?KHBI HanmucaTh x* @Y, 4uToOwl Postgres Pro omHO3HaUHO IIpoYuTan
9TO KakK [Ba 0olepaTropa, a He OOUH.

4.1.4. CneuMasibHblie 3HAKU

HeKOTOpI:Ie HE aJ'I(I)aBI/ITHO-LII/I(prBbIe CHMBOJIBI HMEIOT CIIellhaJIbHO€ 3Ha4YeHue, HO IIpU 3TOM
He HABJIAIOTCA OIlepaTOopaMu. l'Io;:[po6Hee WX MHCIIOJIB30BaHHUE 6YJIGT PaCCMOTPEHO IIPpK OIIMCaHHuUu
COOTBETCTBYIOIIIEI'O 3JIEMEeHTa CUHTAKCHCaA. 30eck OHU YIIOMHUHAQIOTCA TOJIBKO OJIs1 CBEOEHUA U 0606H.IGHI/IH
HUX IIpeJHAa3Ha4YEeHUd.
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* 3Hax goiutapa ($), IpeaBapsOIIUN YUCII0, UCIIOJIB3YETCS OIS IPeACTaBIeHUs ITO3UIIMOHHOT 0
ImapaMeTpa B Tejie oupefeneHus: GYHKIINYA UKW IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KoOHTeKCTax
3HaK JoJiylapa MOXKeT OLITh YaCThI0 MOSHTH(GHUKATOPA UJINM CTPOKOBOM KOHCTAHTHI, 3aK/ITI0UEHHOHN B
OOJIIapHL.

* Kpyribie cCkoOKH ( () ) UMEIOT OOBIYHOE 3HAYEeHNEe U MPUMEHSIIOTCS [JIsi TPYIIUPOBKY BhIPAXKEHUHN
Y TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX CIydasax CKOOKM — 3TO HeoOXxomumMasi 4acThb
CUHTAKCHCa onpeaenéHHbXx SQL-KkoMaH.

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

e 3amnsTnie (, ) HCIIOJIB3YIOTCSA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEHnu A
3JIEMEHTOB CIIHNCKaA.

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

e [BoeTouue (:) IPUMEHSETCS OJI BEIOOPKH «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPEHIX
ouanektax SQL (Hampumep, B Embedded SQL) mBoeToure MoKeT OBITE TPe¢GUKCOM B UMEHHU
IepeMeHHOMH.

* 3BEé3mo4Ka (*) UCIIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX KakK 0003HaYeHUE BCEX MOJIEN CTPOKU
WUJIM COCTaBHOTO 3Ha4YeHUs. OHa TaKXkKe UMeeT CIelralbHOe 3HaYeHNe, KOTa UCIOJIb3yeTCsa Kak
apTryMeHT HEKOTOPHIX arperaTHHIX (PYHKIHM, a UMEHHO (PyHKINI, KOTOPHIM He HYKHEI SIBHBIE
mapaMeTphl.

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

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 9TO MOC/IeHOBaTEeIbHOCThE CHMBOJIOB, KOTOpas HAYWMHAETCSd C OBYX MHUHYCOB H
MIPOIOJIKAETCS M0 KOHIIa CTPOKY, HAIlPUMeEDp:

—— DTO CTaHIAPTHHH KOMMEHTapu# SQL

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

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

*/

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

KOMMeHTapI/Iﬂ yoandeTCcda M3 BXOOHOIO IIOTOKA B Ha4dajle CMHTAKCHU4YEeCKOI'O aHaJlu3a " (I)aKTI/I‘-IeCKI/I
3aMeHseTCs TpobeIoM.

1.6. MNpuoputeTsl ONnepaTopos

B TaGnuie 4.2 mokal3aHHl IIPUOPUTETH U OYEPEIHOCTL OMEPaTOPOB, HmelcTBywinue B Postgres Pro.
BonpImIMHCTBO OIlepaTOPOB UMEIOT OOMHAKOBEIM IIPUOPUTET U BRIUHUCISAIOTCS CJieBa HalpaBo. [Ipuopurer
U OYEepPEOHOCTH OIIEPATOPOB KECTKO (PUKCUPOBAHLI B CMHTAKCUYECKOM aHamu3aTope. Eciu BBl XOTUTE,
4yTOOBI BHIpaXkK€HMUE C HECKOJIBKMMM OIlepaTopaMMu pa30upaioch He B TOM IOPSOKE, KOTOPHIM AUKTYIOT
9TH IPUOPUTETH], HOOABbTE CKOOKH.

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

Oneparop/31eMeHT O4yepeaHoOCTh OnucaHue

CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEI U CTOJIOIIa
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue
clieBa-HaIlpaBo IpuBemeHUe TUIIOB B cTuie Postgres

Pro

[] ClIeBa-HaINpaBo BBIOOD 3JIEMEHTa MacCCHUBa

+ - CclIpaBa-HaJIEBO YHapPHBIN IIJTIOC, YHAPHBIM MUHYC

A cleBa-HaINpaBo BO3BeJIeHME B CTEIEHb

* /% clieBa-HaIlpaBo YMHOIXXEHUe, [leJIeHNe, OCTaTOK OT
oeJyieHus

+ - CcleBa-HaINpaBo CII0KEeHUe, BLIYUTaHUe

(;mro6oi mpyrol orepaTop) clIeBa-HalIpaBo BCe OpyTue BCTPOEHHBIE U
TI0JTb30BaTEJILCKUE OTIePaTOPH

BETWEEN IN LIKE ILIKE SIMILAR TpoBepKa Auana3oHa, IpoBepKa
YJIeHCTBA, CpPaBHEHUE CTPOK

<> =<=>=<> oIlepaTophl CPaBHEHUS

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

NOT cIpaBa-HaJIEBO JIOTUYEeCKOe OTPHUIlaHUE

AND clieBa-HaIIpaBo JIoTHYeCcKasi KOHBIOHKITUS

OR CJieBa-HaIllpaBO JIOTU4YeCKasad OU3BIOHKIINA

3aMeThTe, UTO IIpaBuUJjia IPUOPUTETA OIIEPATOPOB TaKXkKe IMPUMEHSIOTCS K OllepaTopaM, olpenenéHHbBIM
TIOJI30BATEJIEM C TEMHU K€ UMEHaMH, UTO U BHIINIEIIepeYUuCIeHHbIe BCTPOEHHEBIE onlepaTopksl. Hampumep,
€CJIY BHI OTIPEJIENIUTE OTIePaTOp «+» IJIg HEKOTOPOTO HECTAaHAAPTHOTO THUTIA JAaHHKLIX, OH OyIeT UMEeThb TOT
e TIPUOPHUTET, YTO U BCTPOEHHEIN OmlepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korpma B KOHCTPYKIIMM OPERATOR MCIOJIb3yETCST MMS OIlepaTopa CO CXeMOoi, HallpuMep Tak:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTHa OPERATOR MMeEET IIPUOPHUTET II0 YMOIYAaHUIO, COOTBETCTBYIOMIUM B Tabiuie 4.2 CTpoKe «Job0i
Ipyro# omepaTtop». ITO He 3aBHCUT OT TOTO, KaKhe MMEHHO OIepaTOphl HaXOHOSATCHA B KOHCTPYKIIMU

OPERATOR () .

IIpumMeuyanue

B PostgreSQL go Bepcuu 9.5 mericTBoBa/id HEMHOTO OPYyTrUe IIpaBuia IPHUOPUTETA OllepaTopoB. B
YaCTHOCTH, OIIEPaToOpHl <=, >= U <> 0O0pabaThIBaJuCh 10 00IIeMy IIPaBUJy; IIPOBEPKU IS MMEJU
6oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN ¥ CBSI3aHHBIE KOHCTPYKIIMK paboTasiu HeCOTrIaCOBaHHO
— B HEKOTOPHIX CIyYasX IPUOPUTETHEE OKa3bIBaJICSAd OIepaTop NOT, a He BETWEEN. OTH IIpaBuia
ObLTM U3MEHEHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHAapTy SQL u AJist yMeHbIIEHUS [Ty TaHUIIHI U3-3a
HECOTJIaCOBAaHHOM 00PaboTKU JIOTMYECKHW PABHO3HAYHBIX KOHCTPYKIHHM. B GOJIBIIMHCTBE CIydYaeB
9TU WU3MEHEHUSI HUKAK He IIPOSBIATCS, JIMOO MOTYT IIPUBECTH K OINMOKaM THIIA «HET TaKoTo
oreparopa», KOTOPEE MOXXHO pa3pemnuTh, fo0aBuB cKOOKH. OOHAKO BO3MOXKHEI 0COOBIE CIIydawu,
Korfa 3amnpoc OymeT pa3sobpaH 6e3 omubKu, HO eTro ITOBeJeHNEe MOXKET U3MEHUTHCSH.

4.2. Bbipa>keHus 3Ha4YeHuA

BrIpaxkeHusi 3HaUeHHUS IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HallpuUMep B CIHCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIIOB B INSERT WM UPDATE HJIM B yCJIOBHSX IIOMCKa BO MHOTHX
KOMaHOaX. Pe3ymbTaT TaAKOro BHIPAXKEHWS HHOT{A HA3BIBAIOT CKAASPOM, YTOOBI OTJIMYUTHL €T0 OT
pe3ynbTaTa TAOIMYHOTO BHIpAXKEHUs (KOTOPBIM IIpeacTaBiseT coboi Tabimuily). A caMu BHIPAXKEHUS
3HAYEHMs YaCTO HA3BIBAIOT CKA/ASAPHbIMU (UIH IPOCTO 8bipaxceHusimu). CHHTAKCUC TaKUX BRIPAXKEHUH
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TIO3BOJISIET BEIUMCHATH 3HAYEHUS U3 HIPUMHUTHUBHBLIX YaCTEU, UCIOJIb3ysd apupMeTUIEeCKHUe, JTOTUIECKHUE
¥ OpyTrUe omeparuu.

BrIpakKeHUSIMU 3HAUEHUS ABIISIOTCS:
e KoHcTaHTa U1 HEIOCPEeOCTBeHHOe 3HaUeHHe
* CchUIKa Ha cTosber]

* CchUIKa Ha MO3UI[HOHHEIN ITapaMeTp B Tejie onpeneneHust GyHKIIUKU UK ITOATOTOBIIEHHOTO
omepaTopa

* BrIpaxeHue C UHOEKCOM

* BripaxkeHue BriOOpa N0

* TlpuMeHeHMe omepaTopa

* BrizoB pyHKINU

e ArperaTHOe€ BhIpaXKeHUe

* BrI30B OKOHHOU (PyHKIIUU

* TlpuBepdeHHe TUIIOB

e TIpuMeHeHUe MPABUII COPTUPOBKU
e CKansapHBIM DOA3aIpPocC

* KOHCTPYKTOp MaccuBa

e KoHcTpyKTOp TabIUYHON CTPOKU

* KpOMe TOI'O, BEIPAa2K€HHNEM 3HAYEeHUA ABJIIAI0TCSA CKOOKM (HpeJIHaBHa‘{eHHBIe OJIsA TPYIIIINPDOBKHU
HOJIBBIpa}KeHI/II;I U I1iepeoIripenesieHusd IIPUOPUTETA )

B momosiHeHME K 9TOMY CIUCKY €CTh eIllé HECKOJIbKO KOHCTPYKIIUM, KOTOPhIE MOXKHO KJIaCCUGUIIMPOBATH
KaK BBIPAXKEHMS, XOTSI OHU HE COOTBETCTBYIOT OOIIUM CHUHTAKCHUYEeCKUM npaBunaM. OHU OOBIYHO UMEIOT
BUN (QyHKIIMM WU ollepaTopa M OyAyT PacCMOTPEHBI B COOTBETCTBYIOIIEeM pas3pene ['maBwr 9. [Tpumep
TaKOU KOHCTPYKLMNU — IIPEenoXkeHue IS NULL.

Mbl yxke oOcymuinum KOHCTaHTHI B [lompasmene 4.1.2. B cnepyiomumx pa3smesiax pacCMaTpPUBAIOTCS
OCTa/JIbHBIE BAPUAHTHI.

4.2.1. CcbiIKM Ha cTONOLbI

Ccrinky Ha cToJ6el MOXKHO 3alKucaTh B Gopme:

OTHOIIEHHE . HMI_CTOonbI[a

3mech ormomenme — UMS TaOMUIBL (BO3MOXKHO, IOJIHOE, C MMEHEM CXeMBI) UM €€ IICeBOOHUM,
OITpefesIEHHBIN B MPEMIOXKEHUN FROM. DTO MUMS M PA3[EISIONIyI0 TOYKY MOXKHO OIYCTHUTH, €CITH UMS
cTosbIla YHUKAILHO Cpenu Bcex TabIull, 3afeliCTBOBAHHKEIX B TeKyIeM 3amnpoce. (CMm. Takxke ['maBy 7.)

4.2.2. NMNo3MuMOHHbIE NapaMeTpbl

CchiKka Ha TO3ULMOHHBIM TapaMeTp OPUMEHSeTCSA Ajisi oOpalleHus K 3HAYEeHWI0, MepefaHHOMY B
SQL-onepaTop u3BHe. [TapaMeTpHl UCHONL3YIOTCSA B onpeneneHuAxX SQL-QyHKIUN U TOATOTOBIEHHBIX
omepaTtopoB. HeKoToprie KIIMEHTCKUE OUOIUOTEKM TaKXKe MOANEPKUBAIOT Iepefavy 3HaYeHUN JaHHbBIX
oTOesibHO OT caMou SQL-koMaHO®, U B 9TOM Ciiy4yae IIapaMeTpHl [O3BOJISIOT CChUIATBCS Ha TakKue
3"HaueHud. CchlIKa Ha MapaMeTp 3aluChBaeTCsd B clenyloel dbopMme:

Suyrcio

Hampumep, paccMoTpum cienyolee onpeneyienne QyHKIUM dept:

CREATE FUNCTION dept (text) RETURNS dept

32



Cunrtakcuc SQL

AS $$ SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;

3mech $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHME MEPBOTO apryMeHTa QYHKIIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

Ecnu B BEIPpAKE€HHWU BBl MMeeTe [OeJI0 C MaCCHBOM, TO MO2KHO H3BJI€Yb OHpeHeHéHHLIﬁ €ro 3JIEMEHT,
HaIlnCaB:

BbIpaXeHHE [ HHIEeKC]

UJIN HECKOJIBKO COCEOHUX SJIEMEHTOB («Cpe3 MacCuBa»):

BRIPAXEHHE [ HUXHHUH _HHIOEKC:BEPXHHUH HHIEKC]

(3mech kBampaTHHIE CKOOKHM [ ] HOJIZKHBI IIPHCYTCTBOBATh OYKBallbHO.) KaXKOblil mmnexc caM Io cebe
SABJISAETCSA BBIPA2KEHHNEM, PE3YIJIbTAT KOTOPOI'0 OKPYIJIAETCA K 6J'II/I}KaI;II.HeMY oeJjoMy.

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

Mod_Tabnuia.cronber_Maccus [4]
Mod_Tabnuina.crtonbern_maccuns_2d[17] [34]
$1[10:42]

(dyuxuma_maccus (a, b)) [42]

B mocmemHe¥ cTpoke Kpyrible CKOOKuM Heobxomumbl. [logpoOHee MacCHUBHEL pacCMaTpPUBAIOTCS B
Paspgerne 8.15.

4.2.4. Bbibop nons

Ecnu Pe3yIbTaT BBIPAXKEHUSA — 3Ha4YeHHe COCTaBHOI'O THIIa (CTpOKa Ta6J'II/II_I]>I), TOoTroa OHpe,'E[eJ'[éHHOG
moJjie 3Tou CTPOKH MO2KHO M3BJI€Yb, HAIIKMCAB:

BEIDAXEHHEe . HM4d__IIOJI 4
B 06Il[eM ClIy4dae€ BripaxeHune TAKOI'O THUIIA OOJIZKHO 3aKJII04YAaTbCsA B KPYTIJIBEIE CKOOKM, HO WX MOIKHO

OIIYCTHUTB, KOTI'Ia 3TO CCEBIJIKA Ha TaGJ’II/IHy WU TTO3UILIMOHHBIN IIapaMeTp. HaanMep:

Mod_Tabnuia.cronbell
$1.cTonben
(dyHKUIMHE_KopTexXx(a,b)) .cTon3

(TakuM 00pa30M, IOJIHASI CCHIIKA Ha CTOJI0EIl — 9TO IIPOCTO YAaCTHBIM CiIy4dad BbeIOOpa 1oiisa.) BazkHEBIH
OCOOLIH ClTy4Yal 37lech — M3BJIeYeHUe II0JIT U3 CTONIOIa COCTAaBHOTO THUIIA:

(cocTaBHOU_cToOnbel]) .none
(Mog_Tabnuia.coCTaBHOU_cTonbel) .mone

3mech CKOOKHM HYXKHEI, YTOOHI II0KA3aTh, YTO cocTaBHON_cTonbel — 9TO UM CTOJIOIA, a He TaOIHIIBI, U
YTO Mos_Tabnuia — UMS TaOGIUIEL, & HE CXEMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHUSI, HAIIKMCaB . *:

(cocTaBHOU_cTonber) . *

OTa 3anuch OEWCTBYET I10-Pa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; ImoapoOHee 00 3TOM TOBOPUTCH B
I[Togpa3zmene 8.16.5.

4.2.5. IpuMmeHeHne onepartopa
CyuiecTBYIOT ABa BO3MOXKHEIX CUHTAKCHCa IPUMEHEHUS OIIepaTOpPOB:

BEIpaxeHue oneparop Beipaxernne (OMHAPHBIN MHGUKCHBIN OIIepaTop)
oneparop sopaxerue (YyHapHBIM MPedUKCHBIN OIepaTop)
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TTe omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [lompa3smerne 4.1.3, nubo 31O
OIHO M3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, mu0O0 IMOJTHOe UM oIlepaTopa B ¢popMe:

OPERATOR (cxema . HMd_oneparopa)

CyI1iecTBOBaHME KOHKPETHBIX ONEPaTOPOB M UX TUIM (YHAPHBLIM WM OMHAPHBIN) 3aBUCUT OT TOTO, KaK
M KaKWe OIepaTophl ONpefeeHbl CUCTEMOM ¥ MOIb30BaTejeM. BCTpOeHHBIE OmepaTOpPHl ONUCAHHBI B
I'maBe 9.

4.2.6. Bbi30oBbl hyHKL UK

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

umMda_@QyHkyuu ([ BblpaxeHHe [, BblpaxeHHe ... 11])

Hampumep, Tak BEIYUCIISIETCS KBAAPATHRINA KOPEHD U3 2:

sgrt (2)

Crnucok BCTPOEHHHBIX PpyHKIMUY npuBenéH B ['maBe 9. ITob30BaTeNb TaKXKe MOXKET ONIPEAesIUTh U Apyrue
dbynkIIINT.

BreimonHsist 3ampockl B 0a3e HaHHBIX, TIIe OOHH II0JIh30BaTEJIM MOTYT HE MOBEPSTh OPYTHUM, B 3alUCH
BBI30BOB (DYHKIITUH COOIIOgaiiTe Mephl IPEeIOCTOPOXKHOCTH, onucaHHbIe B Pasmene 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHbEle UMeHa. [TogpobHee 06 aTom cM. Paznen 4.3.

IIpuMmeyanue

OYHKIIUIO, IPUHUMAIONUIYIO0 OOUH apryMeHT COCTaBHOTO THUIIa, MOXKHO TaKKe BBI3bIBATh, UCIIONIb3Y S
CHUHTAKCHC BEIOOpA MOJIsA, ¥ Ha000pOT, BHIOOD MOJIST MOXKHO 3alKucaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecThb 3amucu col (table) U table.col PaBHOCUJIBHBI X B3aMMO3aMeHSeMbl. DTO IIOBEeHdeHUE
He oroBopeHO crtaHpmapToM SQL, HO peammu3oBaHo B Postgres Pro, Tak Kak 3TO IIO3BOJSET
WUCIOJIb30BaTh (YHKIIUHM OJIT 3MYJISIIUN <«BBIYHCISEMBIX moJjied». [logpoOGHee 3TO OIMCAHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHuUA

A2peeamHoe 8bipaliceHue TMpPeNCcTaBiasieT co0OM MpUMeHeHWe arperaTHOM QYHKIUH K CTpPOKaM,
BRIOPAHHBIM 3ampocoM. ArperaTtHasi (YHKIHMS CBOOWUT MHOXKECTBO BXOOHBIX 3HAUYEHHH K OTHOMY
BHIXOOHOMY, KaK HalIpuMep, CyMMa UM cpedHee. ArperaTHoe BbIpaXXeHHe MOIKET 3alUChIBaThCS
CremymonmM o06pa3oMm:

arperarHad_@QyHKyug (BelpaxeHue [ , ... ] | npemnoxenwme_order_by ] ) [ FILTER

( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yuakyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenue_order_by ] ) [ FILTER

( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yuakgug (DISTINCT Bripaxenue [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

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

arperarHad_¢yuakyug ( [ BeppaxeHwme [ , ... ] ] ) WITHIN GROUP ( mnpennoxenHue_order_by )

[ FILTER ( WHERE ycnoBue_¢unbrpa ) |

3mech arperarmasd_¢yuxyus — WMS pPaHee ONpPefesieHHOM arperaTHod QYHKIUM (BO3MOXKHO,
OOIIOJTHEHHOE WMEHEM CXEMEI), Brpaxenwe — JII000€ BBIpAXKEeHWE 3HAYEHUs, He coaepIkallee B
cebe arperaTHOTO BHIPAXKEHWSI WM BHI30Ba OKOHHOM ¢QyHKIMU. Heob6s3aTenbpHBEIE IIPENJIOKEHUS
npennoxeHue_order by WU ycnoBHe_¢uiabTpa OIIUCHIBAIOTCA HUXKE.

B mepBo# ¢opMe arperaTHOTO BHIPAXKEHUS arperaTHass (QYHKIUS BBI3BIBAETCS OJIS KAaXKOOW CTPOKH.
Bropasi ¢opma 3KBMBajJieHTHA II€PBOM, TaK KaK yKalaHue ALL IIOOPa3yMeBaeTCs II0 yMOJIYAHWUIO.
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B Tpetrelt ¢opme arperaTtHas (QYHKUHWS BBI3BIBAETCS OJI BCEX PA3/IMYHBIX 3HAYEHUHN BBIPAXKEHUS
(mnu HabGopa pa3MUYHBEIX 3HAYEHUWU, OJIST HECKOJIPKUX BRIPAXKEHU), BEIIEJIEHHBIX BO BXOOHBIX HAHHBIX.
B uetBépToit opme arperatHass (PyHKIUMS BBIZBIBAETCS MOJIs KaXKOOW CTPOKHM, TaK KaK HUKAKOTO
KOHKPETHOT'0 3HAa4YeHMUs He yKa3aHo (OOBYHO 3TO MMEeeT CMEICH TOJIBKO It QYHKIUU count (*)). B
nociegHed ¢popMe UCIIOIL3YVIOTCSA COpMupylouUue arperaTHble GyHKINY, KOTOPhIe OYIYT OIUCAHBI HUXKE.

BoOnBIIMHCTBO arperaTHLIX (QyHKUUNE WUTHOPHUPYIOT 3HavyeHuss NULL, Tak YTO CTPOKH, OJIST KOTOPHIX
BHIPAKEHUS BBHIOAIOT OJHO MM HeCKombKo 3HaueHui#r NULL, oTOpachiBaiOTCS. ITO MOXKHO CUYUTATh
MCTUHHBIM [IJIs1 BCEX BCTPOEHHKIX OTIEPATOPOB, €CJTU SIBHO HE TOBOPUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT 00Ilee KOJIUYECTBO CTPOK, a count (f1) TOMBKO KOJIMYECTBO CTPOK, B
koTopeix £1 He NULL (tak Kak count urHopupyeT NULL), a count (distinct £f1) HOACUYUTAET UUCIIO
Pa3nuYHBIX ¥ OTIUYHBIX OT NULL 3HayeHwuit cTonbua f1.

OOGBIYHO CTPOKHU AAHHHIX IIePefaloTCs arperaTHOM (QYHKIIMK B HEOIIPEOeIEHHOM ITOPSAKEe M BO MHOTHX
CIIy4asix 9TO He UMeeT 3Ha4YeHUs, HanpuMep QyHKIIMSI min BEIDAET OOUH U TOT XKe Pe3yIbTaT He3aBUCUMO
OT TIOPsSIKa MOCTyIalomuX gaHHbX. OQHAKO HEKOTOPhIEe arperaTHble QYHKIMU (TakKue KakK array_agg U
string_agg) BBIOAIOT pPe3y/IbTaThl, 3aBUCINMNE OT MOPsAOKa HaHHBIX. [IJI1 TaKUX arperaTHBIX QYHKIIMHR
MOXKHO H00aBUTb npenmoxernue_order_by W 3afaTh HYXKHBIM HOPAOOK. DTO npenmoxernue_order_by
UMeeT TOT 2Ke CUHTAKCHC, UTO U IIpeJjioKeHre ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pasnerse 7.5,
3a MCKJ/IIOYEHHEM TOT'0, YTO €ro BHIPAXKEHUS MOONXKHBI OBITh IIPOCTO BBEIPAXKEHHSIMM, a HEe MMeHaMU
pe3yIbTUPYIONIUX CTOJIOLOB UMK yuciaamMu. Hanpumep:

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

3aMeThTe, YTO IIPU MCIIOIb30BAaHUY arperaTHeIX GYHKIINN C HECKOJIBKUMH apTyMEeHTaMHu, ITPEIIOKeHne
ORDER BY MAET IIOCJIe BCeX apryMeHTOB. HampuMep, Hago HKUCATh TaK:

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

IMocnemuui BapraHT CHHTAKCUYECKHU OOIIyCTHUM, HO OH ITPEICTaBJIsIeT COO0M BEI30B arperaTHou GyHKITUHN
OOHOTO apryMeHTa C OByMS KJIlo4aMu ORDER BY (IIpM 3TOM BTOPOM HE MMEET CMEBICJIa, TaK Kak 3TO
KOHCTAHTA).

Ecnu npennoxeHHe_order by OOIOJIHEHO yKa3aHHeM DISTINCT, Torga BCe BBIpaXXeHHsI ORDER BY
OOJIZKHBI COOTBETCTBOBATH OOBIYHEIM ApryMeHTaM al“pel“aTHOfI (I)y'HKI_II/II/I; TO €CTh BBI H€ MOXeTe
COPTHUPOBATh CTPOKHU 110 BEIPaKEHUIO, He BKIIIOUEHHOMY B CIIMCOK DISTINCT.

IIpumMeuyaHnue

B0O3MOXKHOCTBL yKa3blBaTb U DISTINCT, ¥ ORDER BY B arperaTHoi (GyHKIUH — 3TO paclIupeHue
Postgres Pro.

ITpu mobGaBnmeHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QyHKIIUM, OIMHMCAHHOM OO
9TOr'0, BBEIIIOJIHSIETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHUBEPCATBbHBIX U CTAaTUCTUYECKUX arperaTHHIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA Heobsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (GYHKIIUH,
copmupywujue azpeeamuuie (yHKUUU, OJIST KOTOPHIX npenmoxenue_order SIBIIIETCS 0053amesbHbIM,
OOBIYHO IOTOMY, YTO BEIUUCIIEHUE 3TOM QYHKIIUKY UMEET CMBICJI TOIIBKO IIPHU OIIPEeNeTEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHLIMU IIPUMEPAMU COPTUPYIOIINX arperaTHBIX QYHKIINY SBIISIOTCS BHIYMCIIEHUST
paHra u npoieHTuns. [ copTupyollel arperaTHol GYHKIIUN npennoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN  GROUP (...), YTO HJIOCTPUPYET IOCIEOHUU NIPHUMep, IIPUBEOEHHLIN BHIIIE.
BripaxeHusi B npenmoxemnn _order by BBIYUCISIOTCS OOHOKPATHO [MOJI KaXXMOOW BXOOHOM CTPOKHU
KaK apryMeHTH OOBIYHOM arperaTHod GYHKIUU, COPTUPYIOTCSA B COOTBETCTBUM C TpeboBaHMEM
npennoxenud_order by ¥ IOCTYHalOT B arperaTtHyio (QyHKIUM KakK BxomsiIue apryMeHTH. (Ecnm
XKe npennoxernue_order_by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcs KaK apryMeHT(bI)
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arperaTHor (yHKIMH.) BeIpakKeHUS-apTyMEHTHI, IpeAlIiecTBYyIOIMe WITHIN GROUP, (ecjim OHM €CTh),
Ha3bIBAIOTCSA HENOCPeOCMBEeHHbIMU dpP2yMeHmMamu, a BEIpaXkKeHus, YyKa3aHHbIE B npennoxenunu_order_by
— daepez2upyemMblMU dapaymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHol QyHKIINH,
HelmoCpenCTBeHHbIe aPI'YMEHTHI BEIYUCIIAIOTCA OOHOKPATHO MOJIsA KAaXKIOOI'0 BBI3OBaA (bYHKL[I/II/I, a He OJid
Ka}KHOﬂ CTPOKH. 10 3HAQYUT, 4YTO OHU MOTYT COOEep2KaTh IIepEeMEHHBIE€, TOJIbKO €CJIU 3TU II€epEeMEeHHEbIe
CTPYIIIMPOBaHLI B GROUP BY; 3TO CYyTh TO K€ OrpaHUUYeHUe, UYTO HeulcTBoBaso Owl, Oymb 3THU
HeIIOCPeCTBEHHEIE apI'yMeHTHl BHE arperaTHOTo BhIpaXeHus. HemmocpencTBeHHBIE apTyMEHTHL 0OBIYHO
HUCIIOJIB3YIOTCSI, HANpUMep, OJI yKa3aHus 3HadyeHUs POLEHTUIsA, KOTOPOe UMeeT CMEICJ, TOJIBKO
€CJI¥ 3TO KOHKpPETHOe YHUCJIO AJI BCero pacué€ra arperaTHo¥ QyHKIUHN. COHCOK HENOCPEeOCTBEHHBIX
apryMeHTOB MOXKEeT OBITh ITYCT; B 9TOM C/Iy4ae 3allHIInuTe IPoCTo (), Ho He (*).(Ha camom mene Postgres
Pro mpumert 06e 3amucu, HO TOIBKO IIepPBasi COOTBETCTByeT cTaHmapTy SQL.)

ITpumep BEI30Ba COPTUPYIOIIEH arperaTHON QyHKITUHU:

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

oHa moiy4yaeT 50-bIii TPOIEHTUIb, UJIM MeOUaHy, 3HaYeHUsT CTOI0IAa income M3 TabGMMIEI households.
B mamHOM ciy4yae 0.5 — 9TO HEMOCPEACTBEHHBIM apryMeHT; eClIu Obl Ip0o0h IIPOIEHTUIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMEBIC]IA.

Ecnu mo6GaBiieHO IpeaioXeHue FILTER, arperaTHOM (pyHKIIMY ITOai0TCS TONBKO T€ BXOOHBIE CTPOKH, IJIS
KOTOPHIX ycrosHe_duns Tpa BHIYUCISIETCS KaK HCTUHHOE; OPYyTrue CTPOKH oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

IlpemomnpemenénHble arperaTHble QyHKIuUM omnmmcaHbl B Pasmene 9.21. Ilonb3oBaTenb TakKXkKe MOIXKET
OIIpeneuTh OPYyTHe arperaTHble QyHKITUN.

ArperaTHoe BHIpaXeHUE MOXKET (PUTYpPUPOBAThH TOJIBKO B CIIMCKE PE3yJIbTAaTOB WM B IIpenloXeHUU
HAVING KOMaHZIH SELECT. Bo Bcex ocTanbHBIX IIPedIoKeHUAX, HallpuMep WHERE, OHHM 3allpeIeHH], Tak
KaK 9TH IIPefjIoKeHUs JIOTUYEeCKU BEUUCISIOTCS IO TOr0, KaK (popMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIMH.

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B moa3amnpoce (cM. [Togpasmen 4.2.11 u Pazgen 9.23), oHO
OOBIYHO BBIYUCIISIETCSI OJIST BCEX CTPOK mop3ampoca. Ho ecnu B apryMeHTax (MU B ycaosmu_filter)
arperaTHod (pyHKUMU €CTb TOJIBKO IIEpPEMEHHBIE BHEIITHErO YPOBHS, arperatHas QYHKIUS OTHOCHUTCS
K OnuXKalimeMy BHEUIHEMY YPOBHIO W BBIYUCIISIETCS MOJIsI BCEX CTPOK COOTBETCTBYIOILIErO 3ampoca.
Takoe arperaTHOe BHIpA’KE€HWE B II€JIOM SIBJISIETCS BHEIITHEW CCBUIKOW [JIg CBOEro IoAa3ampoca U Ha
KaXKIOM BHIYMCJIEHUY CUUTAETCS KOHCTAHTOH. [Ipy 5TOM OOMIyCTUMOE IIOJIOKEHUE arperaTHoN QyHKIMH
OTPaHMUYMBAETCS CIIMCKOM Pe3y/IbTaTOB K IIpedjioKeHueM HAVING Ha TOM YPOBHE 3allPOCOB, I'le OHAa
HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Buvi3o8 0KoHHOU (pyHKUUU TIpeAcTaBiaseT cobol IpuMeHeHHe (QYHKIIMU, MMOOOOHOM arperaTtHod, K
HEKOTOpPOMYy HaboOpy CTPOK, BEIOpAHHOMY 3allpOCOM. B OTIWYMe OT BEI30BOB HE OKOHHEIX arperaTHBIX
GyHKIIUM, OpU 3TOM He NIPOUCXOOUT TPYNINMPOBKA BHIOPAHHBIX CTPOK B OOHY — KaXpaas CTpoKa
OCTaéTCs OTHENbHOU B pe3ynbTaTe 3anpoca. OnHako oKOHHasA GyHKIUS UMeeT JOCTYII KO BCEM CTPOKaM,
BOIIEHOITNM B I'PYIIY TEKYIIENW CTPOKM COTJIACHO YKa3aHWI0 I'PYNIUPOBKH (CIMCKY PARTITION BY) B
BBI30BE OKOHHOU (QYHKIIUM. BEI30B OKOHHOU (QYHKIIUM MOXKET UMETh CJIenyoIre (GOpPMEI:
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umd_¢QyHxkyuu ([ BelpaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER wmMg _OKHa

umd_¢QyHxkyuu ([ BelpaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER ( onpenmeiieHHe_OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npepnoxenwe_ ¢uinbrpa ) ] OVER uMg_ _OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢unbrpa ) | OVER ( ompememneHHe_ OKHa )

3HeCBOHpeﬂeﬂeHHe_OKHa3aHHCHBaeTCﬂ]BBHHe

[ MMdg_cymecTByoLero_oKHa |

[ PARTITION BY BrpaxenHue [, ...] ]

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

[ ompemeneHHe _paMKH ]
Heob6s13aTensHoE onpeneneHue_paMkx MOXKET UMETb BHU]I:

{ RANGE | ROWS | GROUPS } Hauano_paMkKH | HCKIOUYEHHE_paMKH |
{ RANGE | ROWS | GROUPS } BETWEEN xauvamno_pamMku AND koHeI _paMXKH [ HCKIOUEHHE_ paMKH ]

3neCBHaqano_paMKHIIKOHeu_paMKHBaHamTCHOHHHN[H3CnenyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cvemenre PRECEDING
CURRENT ROW

crvemenre FOLLOWING
UNBOUNDED FOLLOWING

U pcxmodeHHe_pamxy MOXKET OBITh CIIeAYIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sopaxemme — 3TO JIIO00€ BhHIPaXKEHUE 3HAYEHHUS, HEe CoepzKallee BEI30BOB OKOHHBIX (hDYHKITHH.

uMg_oxHa — CChUIKa Ha MMEeHOBaHHOEe OKHO, OpefesIeHHOe NPeaIoKeHueM WINDOW B JaHHOM 3alpoce.
Takxke BO3MOXKHO HAIMCaATh B CKOOKaX I[IOJIHOE onperneneHHe_okHa, HUCIIONB3ysdA TOT K€ CHHTAKCHC
ornpenesieHWsT MMEHOBAHHOTO OKHA B IIPedJIOKEHUU WINDOW; mogpoOHee 3TO OIMCAHO B CIIPAaBKe
no SELECT. CTOMT OTMETHTh, UTO 3aluCh OVER wumMga_oxHa HE I[IOJIHOCTBIO pPaBHO3Ha4YHa OVER
(uMg_oxHa ...); IOCIeJHUN BapuaHT IIogpa3yMeBaeT KOIIMPOBaHUE U U3MEHEHNe OIIpeefieHus OKHa
u He OyAeT OOIyCTUMEIM, €CJIM OIpefejieHre 3TOT0 OKHA BK/II0YAaeT OolpefeieHne PaMKH.

VYKazaHue PARTITION BY IPYyIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIHMelH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO IIPeaIoKeHni0 GROUP
BY Ha ypOBHE 3alpoca, 3a MCKII0UEeHHWEeM TOTO, YTO eTr0 apTryMeHTHl BCerfa MPOCTO BHIPAXXEHUs, a
He WMeHa BBIXOJHBIX CTOJIOIOB MIW 4Yucia. be3 PARTITION BY BCE CTPOKH, BhITaBaeMhbIe 3allPOCOM,
paccMaTpuBalOTCS KaK OOWH pa3desl. YKa3aHue ORDER BY ompefenseT MOPSOoK, B KOTOPOM OKOHHAas
dbyukIMsa obpabaTeiBaeT CTPOKM pasmesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa W TaK 2XKe Heé IIPHMHMMaeT MMEeHa BBIXOIOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEeJIEHHOM TTOPSAOKeE.

onpenenenue_pamxu 3alaéT HabOp CTPOK, 00pa3yOIMUX PAMKY OKHA, KOTOpas IIPedCcTaBisieT coOOoM
MIOOMHOZKECTBO CTPOK TEKYIIero pasfiefia ¥ HCIONb3yeTCs OJII OKOHHBIX (YHKIHM, padoTarolmux C
PaMKoii, a He CO BCeM pa3fesioM. [JogMHOXKeCTBO CTPOK B paMKe MOKET MEHSATHCS B 3aBUCUMOCTH OT TOTO,
KaKasd CTPOKa sSABJIdeTCHA TeKymeﬁ. PaMKy MOZKHO 3adaTh B peXKuMax RANGE, ROWS U GROUPS; B KaXXOOM
CJIyda€ OHa HaYHWHAETCsA C IIOJIOZKEHUA Hauvano_paMku 1 S3AKAaHYUBAETCA ITOJIOZKEHUEM KoHel pPaMKH. Ecnu
xoner_pamxu He 3aJa€TCs SIBHO, ITofgpa3yMeBaeTcss CURRENT ROW (TeKyIas CTpPoKa).

Ecnu mavano_pamkxwu 3afaHo KakK UNBOUNDED PRECEDING, paMKa HaYMHAETCS C IIEePBOM CTPOKHU pa3nena,
a eClIU xoHel_paMxi ONPedeéH KakK UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs IOoCJIiegHel CTPOKOM
pasgena.
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B pexuMe RANGE HIJIM GROUPS wmHayano_paMkH, 3aJaHHO€ KaK CURRENT ROW, OIIpefeiisieT B KadeCTBe
Hauajia IIepByI0 poOCcmeBeHHYH CTPOKY (CTPOKy, KOTOpas IIPU COPTHUPOBKE COTJIaCHO YKa3aHHOMY MOJIS
OKHa IIPEHJI0XKEeHNI0 ORDER BY CUMTAEeTCS PaBHOU TEeKyIllel), TOTrOa KaK xoHel_pamkH, 3aJaHHBIM KakK
CURRENT ROW, oIIpefesiieT KOHIIOM PaMKHU ITOCIEOHIOI0 POACTBEHHYIO CTPOKY. B pexkxmMe ROWS BapHhaHT
CURRENT ROW ITPOCTO 0003Ha4YaeT TEKYIIYI0 CTPOKY.

B BapuaHTax ompegeneHus PpaMKHU cvemernume PRECEDING U cmemernne FOLLOWING B KQYECTBE cMemeHHd
OOJI2KHO 3aJaBaThbCs BEIPazXKE€HHE, He cogepzKalllee Kakue-mbdo IIepeMEHHEBIE U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX (lJYHKLII/IfI. YTO UMEHHO 6y;|1eT O3HA4YaTh crmemenue, OIIPeOesIaeTCsa B 3aBUCUMOCTHU OT PEeXUMa
paMKu:

* B pexume ROWS cMemernue OOIXKHO 3agaBaThbCsa OTIUYHBEIM OT NULL HeoTpUllaTENbHBIM IIE€JIEIM
YKCJIOM, U 3TO YUCJIO OIIpefesisieT COBUT, C KOTOPBEIM Hayalio paMKU IO3ULIMOHUPYETCA Iepen
TeKylllell CTPOKOU, a KOHEeIl — II0CJie TEKYIeN CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OJOIKHO 3amaBaThCsa OTIUYHBEIM OT NULL HeoTpuIiaTeIbHBEIM
LeJIBIM YUCJIOM, ¥ 9TO YUCJIO OIIpefeiseT COABUT (10 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM HadajIo paMKM IIO3UIIMOHUPYETCS IIepen I'PYIIION CTPOK, POOCTBEHHBIX TEKYIIEH, a
KOHEeIl — II0CJIe 3TOM I'PYIIH. ['PYIITy POACTBEHHBIX CTPOK 00pa3y0T CTPOKH, KOTOPHIE CYUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PeXUMa GROUPS oIIpeAesieHre OKHa JOJIXKHO
comep2KaTh IIpeajioxKeHne ORDER BY.)

* B pexwuMe RANGE [JIsI HCIIOIb30BAaHUS ITHX YKA3aHUH IpeIoxkeHHue ORDER BY JOJIXKHO COOepzKaTh
POBHO oguH cTobell. B aToM ciiydyae cremernme 3aaéT MaKCHUMAJIPHYIO PA3HUITy MeXKAY 3HaAUEHUEM
9TOro cTonbIla B TEKYIIIeH CTPOKE U 3HAYEHUEM €Tro JKe B IIPeNIIeCTBYIONINX UIH ITOCIeIYyIOIINX
CTPOKaX PpaMKH. Tun OAaHHBIX BEIPAXKE€HUA cremerre 3aBUCUT OT TUIIA JaHHBIX YHOpHI[OqHBaIOH[eFO
cTosi0a. IS YMCIIOBEIX CTOJIOIIOB 3TO OOBIYHO TOT XK€ YHCJIOBOM THII, a OJI CTOJIOIIOB C TUIIOM
maTa/BpeMs — THII interval. Hampumep, eciiu yIIopsmoYHBAIOMINM CTOIOEI] UMEeeT THUII date
WJIM timestamp, BO3MOXKHA TaKas 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3Ha4YeHHe cvemenre MPHU 9TOM MOXKET TaK ke ObITh oTIHYHEIM 0T NULL u
HEOTPUIATEJIbHBEIM, XOTS YTO CUUTATh «HEOTPHUIATEIbHEIM», OydeT 3aBUCHUT OT THIIA JaHHBIX.

B nro6oM ciydae paccTossHUE OO KOHIIa PaMK{ OrpaHUYMBAETCs PacCTOSHUEM [0 KOHIla pasfera, Tak
YTO IJIsI CTPOK, KOTOPhIE HAXOOSATCS y KOHIIA pa3fesia, paMKa MOXKET COAepKaTh MEHBIIIE CTPOK, YeEM
OJIsT APYTHX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHHusA 0 PRECEDING X 0 FOLLOWING pPaBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO M OJId peXXuMa RANGE, B ClIy4ae IMOaXOoaAInero OJjid THUIla JaHHBIX
OIIpenesyieHns 3HaYeHUA <HYJIA».

[onoTHEeHNE HekmoueHHe_paMx i II03BOJIIET UCKIIIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPYKaloT TEKYIIYIO
CTPOKY, MaxKe eCJI¥ OHU NOJIKHEI OBITH BKITIOYEHHI COTJIAaCHO YKa3aHUAM, ONPEIeSISIONINM Havyaslo U KOHel]
pPaMKHu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKH TEKYIIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
paMKU TEKYIIyI0O CTPOKY M POJCTBEHHEBIE €M COTJIaCHO MOPSAKY COPTHUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT MOBeOeHUE 0 YMOIYaHUIO — He UCKIII4YaeT HU TEKYIIyI0 CTPOKY, HU
POIOCTBEHHEIE €H.

ITo YMOJIYaHHIO pPaMKa oImIpenendeTca KaK RANGE UNBOUNDED PRECEDING, 4YTO PaABHOCHJIBHO
PacCIIupeHHOoMY olpenesleHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C YKa3aHuem
ORDER BY 3TO O3HAQ4YaeT, 4TO paMKa GYJIGT BKJIIOYATh BCE€ CTPOKH OT HaydaJla pa3peijia OO nocnenHeun
CTPOKH, pOJICTBGHHOfI TeKy'I_T_Ieﬂ (mmmsa ORDER BY). be3 ORDER BY 9TO O3HA4aeT, YTO B PaMKy BKIIIOYAKOTCA
BCe CTPOKHU pa3feila, TaK KaK BC€ OHU CHUTAIOTCSA PDOOCTBEHHBEIMU TeKYU.IefI.

el CTBYIOT TaKXKe Cledylllie OTpaHUYEeHMHA: B KadeCTBE mauana_pavkd HENIb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTB€ xoHya_paMkyd HE OOIIyCKaeTCa UNBOUNDED PRECEDING M xoxer paMxix HE MOXKET
UOTH 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, HAaIlpuMep, OIIpefeieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOINYCTUMO, XOTSI
OHO U He BhHIOEpPEeT HUKAKHue CTPOKH.
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Ecnu moGaBneHo mpemiioxkeHne FILTER, OKOHHOM (DYHKIIUH ITOHAIOTCS TOJIPKO T€ BXOAHEIE CTPOKH, IJIS
KOTOPHBIX ycroBHe_¢ums rpa BIYUCISIETCS KaK UCTUHHOE; IPYTHEe CTPOKK 0TOpachiBatOTCs. [IpemoxkeHmne
FILTER JOMYCKAETCS TOJIBKO OJIST arPeTUPYIOIIUX OKOHHBIX (QYHKITHH.

BcTpoeHHble OKOHHBIE (YHKIIMM OHMUCaHBI B Tabnume 9.62, HO TOJB30BaTEIb MOXKET PACIIUPUTH
9TOT Habop, co3maBasi cobcTBeHHBIE GyHKIMU. KpoMe TOro, B Ka4eCTBE OKOHHBIX (YHKIIMNA MOZKHO
HUCIIOJIL30BaTh JIIOOBIE BCTPOEHHBIE MJIM ITOJIb30BATEIbCKHE YHUBEPCAJIbHEIE, @ TaKXKe CTAaTUCTHUYECKHE
arperatHble pyHKIUMU. (COpPTUPYIOIINE U TUIIOTE3UPYIONIMEe arperaTHble QYHKIINY B HACTOSIIEe BpeMs
HUCIIOJIb30BaTh B KaUEeCTBE OKOHHBIX HEJIb34.)

3amuch Co 3BE3MOUKOM (*) IPUMEHSIETCS IIPU BEI30BE HE MMEIOIINX ITapaMeTPOB arperaTHHIX QYHKITUN B
Ka4eCcTBe OKOHHBIX, HAIPUMED count (*) OVER (PARTITION BY x ORDER BY y).3Bé3mouka (*) 0OLIYHO HE
TPUMEHSETCS [IJI UCKJIIOUUTEIbHO OKOHHEBIX (QYHKIMHE, Takne GYHKUINYU He JOTYyCKAIOT MCIIOIb30BaHUSA
DISTINCT 4 ORDER BY B CIUCKE apr'yMeHTOB QyHKITUN.

BBI30BBI OKOHHBIX (bYHKLII/II‘;I pa3pelleHEtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeJIOZKeHHUH ORDER BY.

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

4.2.9. NpuBeneHusa TUNOB

I[TpuBemeHMe THIIa OIpedesisieT nmpeoOpa3oBaHME [OAaHHBIX W3 OOHOIO TUIla B Apyro#. Postgres Pro
BOCIIPUHMMAET IBE PAaBHOCHUIbHBEIE 3alIUCHU IIPUBENEHUS THUIIOB:

CAST ( BelpaxeHHe AS THO )
BbBIPAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHOapTy SQL, Torga Kak BapuaHT C :: — HCTOPHUYECKOE Haclenue
Postgres Pro.

Korma mnpuBemeHMIO IIOOBEPraeTcss 3HadeHHWe BBIPAXKEHUS M3BECTHOTO THMA, MHPOMCXOMUT
nmpeoOpa3oBaHue THUIIA BO BpPEMs BBIIOJHEHHS. JTO IpHBEJeHHe OymeT YCIEIIHHEIM, TOJBKO eCJIH
ompefeNnéH MOOXOMSIIMN omepaTop IpeoOpa3oBaHusi TuioB. OOpaTuTe BHUMaHWE Ha HEGObIIOe
OT/IMYKE OT HPUBEOEeHMs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKHU B YHCTOM
BHIE IIPEOCTABIIsIeT COO0H HayalbHOe IPHCBANBAHKE CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHHue, IIprueMaeMoe [JIs JaHHOT'O TUIIa HaHHBIX).

HesiBHOe mpuBemeHWe THUIIA MOXKHO OIYCTHUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENENNUTb, KaKOW THUII
IOJI)KHO MMETh BhIpakeHue (HarrpuMep, KOrfia OHO IPUCBAaWuBAETCSA CTOJIOMY TaOGJIMITEI); B TAKHUX CIIydasix
CuCTeMa aBTOMaTUYeCKH Ipeobpas3yet Tum. OOHAKO aBTOMaTHYeCKOoe IIpeoOpa30BaHUE BHIIIOTHSIETCS
TOJIBKO IJISI IPUBENEHUN C ITOMETKOM «IOIIyCKaeTCs HesSBHOE IMMPUMEHEHWEe» B CUCTEMHBIX KaTajlorax.
Bce ocrambHBIEe TIPUBEOEHUS [OOJIKHBI 3aIllMCHIBATHCS SIBHO. JTO OTPaHMYEHHUE ITO3BOJISIET M30exkaTh
CIOPIIPU30B C HESIBHEIM IpeoOpa30BaHuEM.

Tak>ke MO>KHO 3aIKcaThb IIpuBeOEeHNEe TUIla KdK BEISOB q)YHKI.[I/II/I:
umMd_rtHuna ( BblpaXeHHE )

OmHako 3To OymeT paboTaTh TONMBKO OJIS TUIIOB, MMEHA KOTOPHIX SBJISIOTCSA TaK¥XKe OINyCTUMBIMU
uMeHaMu ¢yHKOui. Hanpumep, double precision TaK HMCHOJIb30BAaTh HEeNb3si, a float$
(ampTepHaATUBHOE Ha3BaHME TOTO K€ THIAa) — MOXKHO. Kpome TOro, mMeHa THIIOB interval, time
U timestamp U3-3@a CHUHTAKCUYECKOI'O KOH(bHHKTa MOZKHO HCIIOJIb30BaTh B TaKOM 3alMCH TOJIBKO
B KaBHIYKax. TaKuM 06pa30M, 3alluCh IIPpHBEOEHNS THIIa B BHOE BBI3OBa (1)YHKI_[I/II/I IIPOBOLIMPYET
HECOOTBETCTBUS ¥, BO3MOXKHO, JIy4Ile OyoeT eé He IPUMEHSTh.

IIpumeuaHnue

I[lpuBemeHuWe THUIA, IPEOCTABIEHHOE B BHUOE BHI30Ba (QYHKIIMKM, Ha CaMOM [Oejle COOTBETCTBYET
BHYTPEHHEMY MeXaHu3My. J[laxxe MOpPH UCIOJIb30BAHMM [OBYX CTAHOAPTHHIX THUIIOB 3alKUCH
BHYTPHM MPOMCXOOUT BHI30B 3apPETruCTPUPOBAHHON (GYHKIIMHU, BBIMIOIHSAIONIEH IIpeoOpa3oBaHUE.
Ilo cormalleHWI0 MMEHEM TaKOoW (QYHKIINKM IIPeoOpa30BaHUS SIBJISIETCS MMS BBIXOIHOTO THIIA,
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¥ TakuM 00pa30M 3amucCh «B BUOE BhI30BAa (QYHKIWHU» €CTh HE YTO MHOE, KaK IPSIMOU BBI30B
HUXKenexamel GyHKIuM npeobpa3oBanus. [Ipy cO3maHUM NEPEeHOCHMOT0 HPUIOXKEHUS Ha 3TO
IoBefeHWe, KOHEYHO, HE CJIeOyeT pPacCUUTHIBaTh. [logpobOHee 3To ommcaHo B crmpaBke CREATE
CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

[IpennoxkeHue COLLATE IePeOIpenesisieT IPaBUIO0 COPTUPOBKU BhIpaxkeHUs. OHO mob6aBiIsieTCs Iociie
BBIPAXKEHUS:

BripaxeHrHe COLLATE npaBHIO_COPTHPOBKH

'€ MNpaBHIIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJjla, BO3MOZKHO IOMIOJHEHHLIN MMEHEM CXEMHEI.
HpeI[HO}KeHI/Ie COLLATE CBsA3BIBA€T BhIpaxKeHHWe CUJIbHEee, YeM OIlepPaTOopPhl, TaK 4YTO IIPHU HeO6XOJZ[I/IMOCTI/I
cienyeT UCIIONIb30BaTh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKHU HE OIIpEedeJyIeHO ABHO, CUCTeMa 6o BI)I6I/IpaeT €ro 110 CTOTI6].[aM, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, J'II/I60, €CJIn TaKuX CTOJ'I6I_[OB HEeT, IIEPEKIII0YAaeTCAd Ha YCTAHOBJIEHHOE OJId
6as3nl OAaHHBIX IIPABUJIO COPTHUPOBKHU I10 YMOJI9YAaHHUIO.

IMTpemnoxkenne COLLATE HWMeeT OBa PACIPOCTPAaHEHHBIX IIPUMEHEHWs: IepeolpenesieHrue IopsaKa
COPTHUPOBKHM B TIPEJIOKEHUN ORDER BY, HAIPUMED:

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

U TepeonpefeeHre IIPaBUJ COPTUPOBKM NIPU BHI30BE (GYHKIIUM WM OIEPATOPOB, BO3BPAIIAOIINX
SI3BIKO3aBUCHUMEIE PE3YJIbTATH, HATIPUMED:

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

3aMeTbTe, UTO B MOCJIEOHEM Cllydae IpepnjioKeHHe COLLATE mobaBlIeHO K apryMeHTY oliepaTopa, Ha
OerCTBHE KOTOPOTO MBI XOTUM TOBJIUSATh. [IpK 3TOM He MMEET 3HAYEHUsI, K KAKOMY UMEHHO apTyMeHTy
omepartopa unu GyHKIUM pobaBisiercss COLLATE, TakK KakK MOPABUJI0O COPTUPOBKH, IPUMEHSEMOE K
omepatopy wiu (yHKIUM, BEIOMpPAETCs MPU PAaCCMOTPEHMM BCEX apTYMEHTOB, a SBHOE IIPefdjIoKeHUe
COLLATE IlepeolpefenseT IIpaBujla COPTUPOBKU MJI BCEX OPYrUX apryMeHToB. (OmHako moOaBieHUE
pa3HBIX IPEeaIoXkKeHUM COLLATE K HECKOJIbKUM aprymMeHTaM Oymet ommOko#. ITompoOGHee 006 3TOM CM.
Pazmen 22.2.) TakuM o6pa3oM, 3Ta KOMaHa BEIIACT TOT Ke pPe3yJbTaT:

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

30eChb IIPpaBUJI0O COPTHUPOBKH HEJIB3dAd IIPDUMEHUTh K pPe3yJIbTaTy OoIllepaTopa >, KOTOpBIfI nuMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHEBIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIN MMOO3alpoC — 3TO OOBIYHBIN 3aIllPoC SELECT B CKOOKaX, KOTOPBIM BO3BpAaIllaeT POBHO OOHY
CTPOKy u omuH crtonbell. (HamucaHue 3ampocoB ocsemraeTcs B ['mase 7.) [locne BBEIIOTHEHUS 3alrpoca
SELECT ero eI[I/IHCTBeHHHﬁ Pe3ynbTaT HCIIOJIB3YETCA B OKPYZKaAIOIIEeM €r0 BBIPAaXKEHUMH. B kauecTBe
CKaJIsIPHOTO TIOA3alpoca HEeJb35 MCII0JIb30BaTh 3allPOCHl, BO3Bpallaiomme 6omee OOHOM CTPOKU WU
crosnbma. (Ho ecnm B pel3yibTaTe BHIIOTHEHUS IIOA3aIllPOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cumurtaetrcs paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaIoIllero 3amnpoca;
B IIPOIIECCe OJHOTO BRIYMCIEHUS MMOA3anpoca OHU OYOYyT CUMTAThCSA KOHCTaHTaMu. [Ipyrue BhIPpaKeHUS
C nop3amnpocaMu onucassl B Pasgerne 9.23.

Hampuwmep, crnemyommii 3ampoc HaXOOUT CaMBIM HaCeIEHHBIN IOPO/ B KaXKAOM IIITaTe:

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

40



Cunrtakcuc SQL

4.2.12. KOHCTPYKTOpPbI MACCUBOB

KoHcTpykTOp MaccuBa — 9TO BHIpaxkeHUe, KOTOPOEe CO37[aeT MaCCHUB, OIpeneisas 3HaueHUs ero
971eMeHTOB. KOHCTPYKTOpP IIPOCTOT0 MacCCHBa COCTOUT M3 KJIIOYEBOTO CJIOBa ARRAY, OTKpHIBAIOUIEH
KBaIpaTHOM CKOOKH [, CIIMCKAa BEIPAXKEHUN (Pa3meéHHBIX 3allSTHIMU), 3a0a0INX 3HAYEHNS 9JIEMEeHTOB
MaCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKu ]. Hampumenp:

SELECT ARRAY[1,2,3+47];

ITo yMOT4aHMIO TUIIOM 3JIEMEHTOB MaCCHBAa CYUTAETCS OOIIMU THUI [JIsI BCEX BEIPaKEeHUH, OnIpene 1€ HHBIN
0 IpaBujaM, OEUCTBYIOIIUM M OJIg KOHCTPYKIMUW UNION u CASE (cM. Pazmen 10.5). Bel Moxkete
TIepeoIpPeNesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIBHO TOMY, YTO IIPUBECTH K HYXKHOMY THNY KaX[aoe BhIpaxkKeHHe II0 OTHEJIbHOCTH.
IToopo6Hee mpuBemeHWEe TUIIOB OIIKCAHO B [Tompasmene 4.2.9.

MHoroMepHbBIE MaCCHUBBE MOXKHO 0Opa30BHIBATh, BKIAAbIBas KOHCTPYKTOPHI MAcCCHUBOB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPaxX CJIOBO ARRAY MOXKHO OIlycKaTb. Hampumep, pe3ymbTaT paboOTHl 3TUX
KOHCTPYKTOPOB OAWHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,41];

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

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

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

MHoOTOMEpHBIE MACCHUBBEI OJIKHBI OBITH MPSIMOYTOJIBHBEIMH, W II09TOMY BHYTPEHHHE KOHCTPYKTOPEHI
OIHOTO YPOBHS OOJKHEI CO37IaBaTh BJIOXKEHHBIE MAaCCUBHI OTMHAKOBOM pa3MepHoCTH. JIto6oe mpuBegeHmne
THIIA, IPUMEHEHHOe K BHEIIHEeMYy KOHCTPYKTOPY ARRAY, aBTOMAaTUYECKH PACIPOCTPaHsSEeTCsS Ha BCe
BHYTPEHHUE.

OJIeMEeHTHI MHOTI'OMEPHOI'0 MaCCHBa MOZKHO CO3aBaTh He TOJIBKO BJIOZKEHHBEIMH KOHCTPYKTOPpaMu ARRAY,
HO U OPYyTrUMH crmocob6aMu, IIO3BOJIAIOIIINMHU ITOJIYYUTH MAaCCHUBEI HY2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], f2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2]1,[3,41]1, ARRAY[[5,6],[7,811);
SELECT ARRAY[f1l, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;
array
{{{1,2},{3,4}},{{5,6},{7,8}+},{{9,10},{11,12}}}
(1 row)

Ber MokeTe co3maThk M IIYCTOM MAaCCHUB, HO TaK KaK MaCCHUB He MOXKET OBITh He THUIN3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MAacCHUB K HYyKHOMY THuIly. Hanpumep:
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SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHUBa
3alKCHIBAETCS TaK K€ C KIII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPBIM B KPYTJIBIX CKOOKAaX CJIEAyeT II0a3aIpoc.
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, i1i*2] FROM generate_series(1,5) AS a(i));

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

Takoii mom3ampoc OONMXKEeH BO3BpalllaTh OOUH cTojberl. Ecimu 3TOT cTonbell uMeeT TUII, OTIUYHBIN OT
MacCHBa, Pe3yJIbTUPYIOIINN OMHOMEPHBIM MacCHB OyHaeT BKIIOYATh 3JEMEHTHI [/ KaXOOW CTPOKHU-
pe3ynbTaTa IIof3anpoca M TUIOM 3jieMeHTa OyfeT THIl cTojbla pel3yibraTta. Ecim kKe Tun cronbila —
Maccus, OyeT co3[IaH MaCCHUB TOTO K€ THUIIa, HO 00JIbIIIel pa3MepPHOCTH; B II0O0OM CJIydae BO BCEX CTPOKax
IIog3alripocCa OOJIZKHEBI BEIIaBaTbCSA MaCCHUBEI OHHHaKOBOﬁ Pa3MepHOCTH, 4YTOOBI MOZKHO OBIJIO IIOJIY4YUTH
IPSIMOYTOJIbHEIN pe3yIbTar.

WHpekcrel MaccuBa, CO30aHHOI'0O KOHCTPYKTOPOM ARRAY, BCerma HauuHAKTCA ¢ ogHoro. IlompoGHee o
MaccuBax BH y3HaeTe B Pazzmene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPazXKEeHHE, CO3Oalollee CTPOKY MW KOPTeXK (MIM COCTaBHOE
3HAYEeHHWe) U3 3HAYEeHUU ero apryMeHTOB-Tojieli. KOHCTPYKTODP CTPOKM COCTOHUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTJIOM CKOOKHW, HYJIS WM HECKONIbKUX BHIPAXKEHUM (pa3mesIEHHBIX 3aIlSITHIMU),
OITpedesAIonInX 3HaYeHUs I0JIeH, ¥ 3aKpHIBalomlel CKoOku. Hanpumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B cnucke 6omee OOHOT'O BEIPAXKEHHA, KIII0YeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.
KOHCTPYKTOp CTPOKHU IIOOOEPXKUBAET 3AllUCh COCTaAaBHOE_3HAUEHHE. *, IIPHU 3TOM JAaHHO€ 3Ha4YeHHnue 6y,1:[eT

Pa3BEPHYTO B COMCOK 3I€MEHTOB, TaK e, KaK B 3allMCH .* Ha BEPXHEM yPOBHE CIMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecnu Tabauia t COOEPKUT CTONOIEI £1 U £2, 3TU 3alIUCH PABHO3HAYHEI:

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

IIpuMmeyanue

Do Bepcum PostgreSQL 8.2 3amuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BEIpaXKeHUe ROW (t.*, 42) CO3HaBaljio COCTaBHOE 3HA4YEeHUE M3 ABYX II0Jiell, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue OOBIYHO Oojiee moJyie3HO. Ecimm BaM HY2KHO
IIOJIYYUTh IPEKHEE OBeeHne, YTOOb OOHO 3HaYeHNe CTPOKY OBLJIO BJIOKEHO B APyroe, HalUIINTe
BHYTPEHHee 3HaueHHe 6e3 . *, HalpuMep: ROW (t, 42).

[To ymMomgaHuI0O 3Ha4Ye€HUE, CO3TAHHOE BHIPpaXKE€HWEM ROW, HMeeT THUII aHOHMMHOU 3amnucu. Ecnu
Heo0X0auMO, ero MOXXHO IPUBECTH K UMEHOBAHHOMY COCTABHOMY THUNY — JTH0O0 K TUIY CTPOKHU TaOIHITH,
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b0 COCTAaBHOMY THIIy, CO3TAaHHOMY OIIePaTOPOM CREATE TYPE AS. fBHOe IIpUBeIeHUE MOXKET
moTpebOoBaThLCA OIS HOCTUKEHUS OOHO3HaYHOCTU. Hanpumep:

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

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

—— Temnepb npuBemgeHHe HeOOXOOMMO ONId ONHO3HAUYHOT'O BhIOOpPA OYHKILMHH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yHkuua getfl (record) He yHHKalbHAa

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 (KOpTexkKeli), MOXKHO CO3aBaTh COCTaBHOE 3HA4YEHUE IOJII COXpaHEeHUS
B CcTOJIOIIEe COCTABHOTO THIIA MU OJIA Nepegaydy GYHKINY, TPUHUMAIOIIEH COCTaBHOM ImapaMeTp. Takxke
BEI MOZKETe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH WX C IIOMOIIBIO IS NULL mMjau IS NOT
NULL, HalTpuMep:

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

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

IToompoGuee cMm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIb30BAaThCSI B COYETAHUU C
mopas3anpocaMH, Kak onucaHo B Paspgerne 9.23.

4.2.14. NpaBusia BbIYUCJIEHUSA Bblipa>keHum

HOpHJIOK BBIYHCIIEHUA HOJIBI:Ipa}KeHI/Iﬁ HEe onpenenéH. B uwacTtHOCTH, APTYMEHTEI OIlepaTOopa HIIx
(I)YHK].[I/II/I He 00513aTeIbHO BLIYHCISIOTCS CJIeBa HaIIpaBO UJIX B JI000M Opyrom (bI/IKCI/IpOBaHHOM IIopdAOKe.

Bonee Toro, ecnn Pe3yIbTaT BhIPaXKE€HUA MOZKHO IIOJIYYUTH, BEIYHCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOrOa Opyrue rnoaBhIpaXXKeHud He 6YJIYT BEIYHCIIATHECSA BOBCE. HaanMep, €CJIM HalluCaThb:

SELECT true OR somefunc();
Torga QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;

3aMeTbTe, YTO 3TO OTJIHUYAETCS OT <«ONTHUMH3AIMU» BBIYMCIIEHHSI JIOTHYECKHX OIEePaTOPOB CJieBa
HaIpaBo, PeajIn30BaHHON B HEKOTOPHIX SI3BIKaX MPOTrPaMMHPOBAHUS.
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Kak crencTBue, B CIIOKHBIX BhIpaXK€HUSAX He CTOUT UCIIONIb30BaTh QYHKIUU C TOOOYHEIMU 3ddeKTaMu.
Oco6eHHO 0IIaCHO pPaCCYUTHIBATh Ha MOPSINOK BHIYMCIIEHUS WUJIM IT0004YHBIE 3DIEKTHl B IPENIOKEHUIX
WHERE M HAVING, TaK KakK 9TH NPEeNJIOKEeHUs TIIATEeJIbHO ONTHMU3UPYIOTCS IIPU IOCTPOEHUU IIaHa
BBHIIONIHEHUs. JlormuecKrue BEIpaXkeHUs (coueTaHWs AND/OR/NOT) B 9THUX IIPEHJIOKEHUSX MOTYT OBITh
BUIOU3MEHEHE! TI0OBIM CIIoc000M, TOIIyCTUMBIM 3aKoHaMu BysieBoil anreOps.

Korpma mopsiiok BEIUMCIEHUS BaXKeH, ero MOXKHO 3a(UKCHPOBATL C IMIOMOIIBI0 KOHCTPYKIIMU CASE (CM.
Pasmen 9.18). Hampumep, Takoi criocod u3bezkaTh IeIeHus Ha HOJMIb B IIPEOIOKEeHUN WHERE HEHAIEXKEH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIl BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

IIpumeHsieMas Tak KOHCTPYKIIUA CASE 3alllUillaeT BEIpakeHue OT OITUMU3AluY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIFKO Ipu HeoOxoauMocTH. (B gaHHOM city4dae Ob110 OB Ty dIlle PEIIUTh TPo6JIeMy, Iepenucan
yCIIOBUE KaK y > 1.5*x.)

OmHako CASE He BCerga CllacaeT B HMOOOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE IPUEM IIJIOX TEM, YTO HE
npenmoTBpalllaeT paHHee BHIYMCIIEHHE KOHCTAHTHBIX MHOopABhIpaxkeHuii. Kak omnucaHo B Pazmerne 36.7,
byHKIIMM U ommepaTopnl, IOMeYeHHbBle KaK IMMUTABLE, MOTYT BBIYMCHSITBCS IIPU IIJTAaHUPOBAHUHU, a He
BHIIIOITHEHUHU 3anpoca. [1o3TomMy B IIpuMepe

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

, CKOpee BcCero, HpOH30ﬁI[éT OeJiIieHre Ha HOJIb U3-3a TOro, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPDOCTHUTH
KOHCTaAaHTHO€ IIOOBEIPpAKE€HHEe, OaXKe €CJIn BO BCeX CTPOKaX B Ta6n1/1ue x > 0, a 3HAQYUT BO BpeMd
BEBEIIIOJIHEHHWS BETBb ELSE HUKOI'IAa HEe 6y;1eT BBITIOJIHATHCA.

XO0TsT 3TOT KOHKPETHBIH HpHUMEep MOXKEeT II0Ka3aThCsAd HaOyMaHHBIM, MOXO0XKHEe CHUTyalluh, B KOTOPBIX
HEesSBHO IIOSBISIOTCS KOHCTAHTH, MOTYT BO3HHKATh M B 3alpocax BHYTpH GYHKIHH, TakK Kak
3HAYEHUs apryMeHTOB (PyHKIIMH U JIOKAJILHBIX IIEPeMEeHHBIX IIPHU IIJIaHUPOBAHUHN MOTYT OBITH 3aMEHEeHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B GyHKOuSX PL/pgSQL ropa3mo Oe3omacHee [Ojs 3alllUTHl OT
PHCKOBAHHKIX BEIYHUCIIEHUH MCIIOIb30BaTh KOHCTPYKIINIO IF-THEN-ELSE, 4YeM BhEIpazkKeHue CASE.

EI.T.IG OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro IMoaxoaga B TOM, UTO CASE He MOZKeT IIPeAOTBPaTUTh BEIUYHCIICHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPAXKEHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA IIepe[n
BCE€MHU OCTAJILHBEIMH B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwuiemM 3alrpoce
MOZKET BOSHUKHYTb ommubKa JeJIeHus Ha HOJIb, HeCMOTpPsA Ha TO, 4YTO OH Bpoge ORI 3allUINEH OT Hee:

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

ArperaTHble QYHKIMKA min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKAaM,
TaK YTO €CJIH B KaKOH-TO CTPOKE IOoJie employees OKaXKeTCS PABHBIM HYIIIO, OeJeHHe Ha HOJb
MTPOU3OUMET paHbIe, YeM CTAaHET BO3MOXKHEIM NPOBEPUTH pe3yiabTaT (GYHKIMU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMajd B arperaTHyo (QYHKIUIO, CIenyeT
BOCIIOJIb30BAThCA MIPENJIOKEHUIMU WHERE UK FILTER.

4.3. Bbi30B PYHKL UM

Postgres Pro mo3BonsgeT BBI3BIBaTh (YHKIMU C MMEHOBAHHBIMM IlapaMeTpaMU, UCIOIb3ys 3allCh C
NO3UUUOHHOU WU UMEHHOU Iiepepmaded aprymeHToB. IMeHHas mnepepada OcOOEHHO IIojie3Ha MOJIst
byHKIHE CO MHOXKECTBOM IIapaMeTpOB, TaK KakK OHa [ejlaeT CBA3b lIapaMeTPOB M apryMeHTOB 0oee
SIBHOM U HaAEXKHOUW. B IO3ULMOHHOM 3amucH 3HAUYEeHUS apryMeHTOB (QYHKUMM yKa3bIBAlOTCS B TOM
XKe TOopsAifKe, B KaKOM OHU OIMCAHH B ompeneneHnMu (QyHKIUHU. [Ipy uUMeHHOU Iepemade apryMeHTEH
COIIOCTABJISIIOTCA C mapaMeTrpaMu (GyHKIMU 10 UMEHaM M YKa3bBaTh UX MOXKHO B JII000M nopsigke. i
KaX[Ooro BapuaHTa BBI30Ba TakXKe yYUHUTHIBAWTE BIUSHNE TUIIOB apryMeHTOB (GYHKINN, ONUCAHHOE B
Pazgene 10.3.
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ITpu 3anmcu m06BIM CITOCOO0M ITapaMeTpH!, OJIs1 KOTOPHIX B OIIpeesieHNY QYHKIINY 3aJaHbl 3HAUEHUS 110
YMOTYaHHUIO, MOKHO BOBCE He YKa3bBaTh. Ho 3TO 0COOEHHO MMOJIe3HO IIPU UMEHHOU Ilepefaye, Tak Kak
OIIYCTUTh MOKHO J1I000#1 HaGop mapaMeTpoB, TOTAA KaK IPU IMO3ULMOHHON TapaMeTPhl MOXKHO OIIYCKAaTh
TOJIBKO ITOCJIEOOBATENILHO, CITPaBa HayeBo.

Postgres Pro Takxke IOOOepxXHBAeT CMEWAdHHYK TMepemady, KOorga IapaMeTphl MepemalTcs W II0
“MeHaM, U [0 MO3UIMKU. B 3TOM Cllydyae MO3UIMOHHEIE [TapaMeTPhI HOJIXKHEI UATH Mepel mapaMmeTpaMH,
rnepenaBaeMbIMH 10 UMeHaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKWCH Ha ITpUMepe Clenyome 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(S1 || " ' || $2)
ELSE LOWER(S$1 || " ' || $2)
END;
$S

LANGUAGE SQL IMMUTABLE STRICT;

OYyHKIUS concat_lower_or_upper UMeeT OBa 00si3aTENIbHLIX ITapaMeTpa: a 4 b. KpomMe Toro, ectb omuH
Heo0s3aTe IbHBIM TapaMeTp uppercase, KOTOPBIM 110 YMOJTYaHUIO UMEEeT 3HaYeHHUE false. ADTYMEHTHI a U
b OYOYyT CIOXKEHBI BMECTE U IIepPeBeNeHbl B BePXHUYN UJIN HUKHUM PETUCTP, B 3aBUCUMOCTHU OT ITapaMeTpa
uppercase. OCcTanbHEIE TOHKOCTH peanu3alun QyHKIIMK ceiiuac He BaXKHH (MogpoOHee 0 HUX pacCKa3aHo
B 'maBe 36).

4.3.1. No3uuuoHHasA nepepaya

IMo3umnuoHHas nepegada — 3TO TPAAUIIMOHHBIM MEXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Takou 3anucCH:

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

HELLO WORLD
(1 row)

Bce apryMeHTHI yKa3aHB B 3aJlaHHOM IIOPsiAKe. Pe3ymbTaT BO3BpAIEH B BEPXHEM PErUCTPE, TaK Kak
mapaMeTp uppercase UMeeT 3HaYeHue true. EIé ogun mpumep:

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

hello world
(1 row)

3mech ImapaMeTp uppercase OIYIEH, X IOSTOMY OH IpPUHHMAaeT 3HadYeHHEe II0 yMON4YaHUIo (false),
U pe3ynbTaT IIEPEBOOUTCS B HUXKHUM perucrp. B IO3MUMOHHON 3amucu Jio0ble apryMeHTHl C
OIIpeleNIEHHEIM 3HaYeHUeM I10 YMOJTYaHUIO0 MOXKHO OIIyCKaTh CIIpaBa HaJlleBo.

4.3.2. AMeHHana nepepaya

I[lpu mMeHHOM Iepemade i apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BBIPAXKEHUS
3Ha4YeHUs 3HaKaMu =>. Hanpuwmep:

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

hello world
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(1 row)

3mech apryMeHT uppercase OBII TaK JK€ OIMYyIIeH, TaK YTO OH HESBHO IIOJIYYM/I 3HAaUYeHHe false.
[IperMyIeCTBOM TAaKOM 3aIllMCH SIBISIETCS BO3MOXKHOCTH 3allMCHIBATH apryMEHTH B J1I000M IOpPsOKe,
HaIMpuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

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

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

HELLO WORLD

(1 row)

4.3.3. CMelmaHHaA nepepaya

HpI/I CMeIIlaHHOU IIepenayde rmapaMeTpPHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHaKo Kak yYXKe OBIIIO
CKd3aHO, MME€HOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBIMU. HaanMep:

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

HELLO WORLD

(1 row)

B mannOM 3alpoce apryMeHTHl a U b [IepeaaloTCs 10 MO3UIHUH, a uppercase — 110 UMEHH. EoguaCcTBEHHOE
000CHOBaHHE TAaKOT0O BEI30BA 3TeCh — OH CTall YyTb 6omnee unTaeMblM. OgHAKO Oy 00Jjiee CII0XKHBIX
(bYHK].[I/Iﬁ C MHO2KECTBOM apPryMeHTOB, YaCTh U3 KOTOPHEIX UMEIOT 3Ha4YeHHUd I10 YMOJIHYaHWIO, UME€HHas UIn
CMelllaHHad 1epegada IO3BOJIAIT 3alluCaTh BBI3OB SQ)CI)GKTI/IBHGG U YMEHBIIIUTH BEPOATHOCTD OIMOOK.

IIpumMeuyanue

HUmMeHHasa u cMellaHHas Ilepeflada B HACTOSIINN MOMEHT He MOXKeT UCII0/Ib30BaThCS IIPU BHI30BE
arperaTHou GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CIU arperaTHas GYHKIIUS UCIIOJIb3yEeTCSA B KaueCTBe
OKOHHOH).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHoBblI Tabnuuy,

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

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

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

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

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

DROP TABLE my_first_table;
DROP TABLE products;

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

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

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

5.2. 3HaYeHuMA No yMOJTYaHUIO

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

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

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

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

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

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

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

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

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

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

CREATE TABLE people (

ce ey

height_cm numeric,

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

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

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

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

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

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

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

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

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

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

® HpI/IMeHI/ITeHBHO K HacCJiIegoOBaHHUIO:

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

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

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

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

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

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

5.4. OrpaHu4yeHus

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

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

5.4.1. OrpaHuM4YeHMsA-NpPoOBepPKHU

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

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

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

product_no integer,

name text,

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

To ecTs, YTOORI CO30aTh HMEHOBaHHOE OrpaHH4Y€eHHre, HallUuIIINTe KJIII04YeBOoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(l)I/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE oIpeneinnuTte UMAd OrPaHUYEHUA
TaKHUM o6pa30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpaHuueHKne-IIPOBEpPKa MOKET TaKXKe CChIIaThCS Ha HeCKOJILKO CTOJI610B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK Bbl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHOKOMH OymeT Bcermga
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

HepBbIe OBa OTPaHUYEHUSA OIIPEOEeJIAI0TCA IIOXOZXKUM 06pa30M, HO OJI1d TPEThEro MCIIOJIb3YETCA HOBBIN
cunTakcuc. OHO He CBS3aHO C OHpeHeHéHHBIM cTonbioM, a IIpenCTaBJIEHO OTOEJIBHBIM 3JIEMEHTOM
B CIIMCKeE. OHpeI[eHeHI/IH CTONOILIOB U TaKue omnpenejieHnusa Ol"paHI/I‘-IeHI/II;I MOZKHO II€epeCTaBJIfATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

IIpo mepBBIe OBa OTrpaHHUYEHUS MOXKHO CKa3aTh, YTO 3TO OTPAaHUYEHUs CTOJIOIIOB, TOTHa KakK TPEeThe
SIBIISIETCSI OrpaHUYeHueM TabOmuIlkl, TaK KaK OHO HAIMCAaHO OTHEJIbHO OT OIIpedeNieHu# CTOI0II0B.
OrpaHu4YeHus: CTONOIIOB TaKyKe MOIKHO 3aIliCcaTh B BUE OrpPaHUYEeHUI TAaOIHUILI, TOrma Kak obpaTHoe
He Bcerfa BO3MOJXKHO, TaK KakK IOApa3yMeBaeTCsd, YTO OrpaHHUeHUe CTOJIOIla CChUIaeTCsd TOJIbKO Ha
cBsi3aHHHIM cTonber. (XoTs Postgres Pro atoro He TpebyeT, HO Ojisi coBMecTuMOoCTu ¢ gpyrumu CYB]I
JIydIlle cjemoBaTh 3TO IIpaBuUily.) PaHee IpuBeOEHHBIN IIPUMEP MOXKHO IIepenucaTh U Tak:

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

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)
)i

9TOo merno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKMBaTh KME€HA TaK 2Ke€, KaK 1 OIrPDaHNYEeHUAM CTOJ'IGI_IOB:

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

discounted_price numeric,

CHECK (discounted_price > 0),

CONSTRAINT valid_discount CHECK (price > discounted_price)

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHUE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue NIPUHUMAaeT
3"Hauenue true unu NULL. Tak Kak pe3yjnbTaTOM MHOTHX BbIpaxkeHuiut c¢ omepanpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnuYeHus He OyayT mpensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
YTo6BI rapaHTUPOBATh, YTO CTONIOEI He conepxkuT 3HaueHuss NULL, MOKHO UCTI0OJIL30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He moOmepXKHBaeT OrpPaHHYEHMsS CHECK, KOTOpHIe 00palllaloTCcs K OaHHBIM, He
OTHOCSIIMMCSI K HOBOM HJIM WM3MEHEHHON CTpPoKe. XOTs OrpaHMYeHHe CHECK, Hapyllallee
9TO MPABUIO, MOXKEeT paboTaThb B IPOCTHIX CIIy4yasxX, B 00OIeM Ciydae Helb3s rapaHTUPOBaTh,
yTo 0a3a JaHHBIX HEe NPUOET B COCTOSHHE, KOTHA YCJIOBHE OTPAaHUYEHHUS OKaxKeTCs JIOKHBEIM
(BcimemcTBHME TMOCHEOYIOIINX H3MEHEHHH OPYTHMX YYacTBYIOIIMX B €ro BHIYHCJIIEHHH CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHHE BHITPYKEHHHEIX TaHHBIX MOXKET 0Ka3aThCs HEBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBIIEHHUS BO3MOXKEH CcOOM, Haxke eCIH IIOJIHOEe COCTOsiHKMe 0a3bl JaHHBIX COTJIaCyeTCsl C
YCJIIOBHEM OTPaHUYEHHUSsI, [I0 HPUYHHE TOTO, YTO CTPOKH 3arpyzKal0TCs He B TOM IIOPSIOKe, B KOTOPOM
9TO ycioBue OymeT coOmomaThCsa. [1oaToMy OjIsi OompemesieHHs OTPaHUYEeHHH, 3aTparuBalOIINX
OPYTHE CTPOKU U APYTHue TabJIUIIEI, UCIIOJIE3YUTE OrpaHuYeHUsI UNIQUE, EXCLUDE MU FOREIGN KEY,
€CJIM 3TO BO3MOXKHO.

Ecnu BaMm He HyKHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHUs I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM HOOABISIEMOM CTPOKHU TI0 OTHOILIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETE pPeain30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM TpUrrepe. (ITOT MOAXOHA MCKITIOYAET BHIIIIEOTTUCAHHbIE TTPOOIEMBI TTPHU
BOCCTAHOBIEHWM, TaK KaK B BHITPy3Ke Pg dump TPUTTEPH BOCCO3[AIOTCS IOCIIE Tepe3arpy3Ku
OAHHBIX, ¥ TTO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBATh B MIPOIIECCE BOCCTAHOBIIEHMS.)

IIpuMmeyanue

B Postgres Pro npepmnonaraeTcsi, 4TO YCJIOBUS OTPaHUYEHUU CHECK SIBJISIOTCS IOCTOSSHHBIMH, TO
€CTh IIPW OOMHAKOBHIX MAHHBIX B CTPOKE OHM BCerfa BBHIOAIOT OOWHAKOBHIN pe3yJbTaT. MIMeHHO
9TUM IIPEAIIONI0KEHNEM OIpPABOBIBAETCS TO, YTO OTPAHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBJIeHWH WM H3MEHEHWM CTPOK, a He IIpHU KaxXaoM obpamneHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAYHPEXRAEHNE O HEOMYCTUMOCTH OOpaIeHnil K APyruM TabnuilaM SIBJISEeTCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENIIOJIOKEHNS.)

OgHAKO 3TO MPEedIoIOXKEeHHe MOXKEeT HapyIIaThbCs, KAaK 4YacTO OBIBAaeT, KOrga B BhIPAXKEHWH
CHECK HMCIOJIb3yeTCs II0JIb30BaTeNbCKas (PyHKIMsI, II0BeleHHne KOTOPOI BIIOCTIEICTBUYA MEHSIETCH.
Postgres Pro He 3ampelnaeT 3TOTO, W €C/IH CTPOKH B Tabiuile MepecTaHyT yOOBIETBOPATH
OTPaHWYEHUI0 CHECK, 9TO OCTaHeTCS He3aMe4YeHHBIM. B UTOTre IpPU IIOMNBITKE 3arpy3uTh
BEITPY2KEHHEIE I103XKe MaHHbIe MOTYT BO3HUKHYTH HpPOOIeMbl. [109TOMYy MOmOOHBEIE W3MEHEHUS
PEKOMEHIYeTCsI OCYIIEeCTBISITh CIeAyIoluM 00pa3oM: yOAIUTh OrpaHudYeHue (MCIOIb3ysa ALTER
TABLE), U3MEHHUTH oIlpeeieHre QyHKINK, a 3aTeM IIepeco3aTh OrpaHuYeHrue TOH Ke KOMaHIoH,
KOTOpas IIPU 3TOM II€PEIIPOBEPUT BCE CTPOKHU TAOIIHIIEL.

5.4.2. OrpannuyeHmsa NOT NULL

Orpannuenne NOT NULL mpocTo ykKa3blBaeT, YTO CTONOIy Henb3s mpucBauBaTh 3HadeHme NULL.
I[Tpumep cuHTaAKCHUCA:
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CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric

)i

Orpaunuenune NOT NULL Bcerpma 3anuchIBaeTCs KaK OTpaHWYeHUe CTonbIlla U (PYyHKIMOHAILHO
9KBUBAJIEHTHO OTPaHUYEHUI0 CHECK (uMg_crounbuya IS NOT NULL), HO B Postgres Pro siBHOe orpaHudeHue
NOT NULL pa6otaetr 60siee 3¢ deKTuBHO. XOTsI Y TAKOM 3aIllMCH €CTh HEeJOCTAaTOK — Ha3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeJb34.

EcTecTBeHHO, Aysi cTONMOLIA MOXKHO OTPEHOENIUTh OOJIbIle OJHOTO OTpaHWYeHwus . [[JI 9TOTO UX HYXKHO
IIPOCTO yKa3aTh OMHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

Ilopsimok 3mech He HMMeeT 3HA4YeHWs, OH He o00s3aTelbHO COOTBETCTBYET IIOPSOKY IIPOBEPKU
OTPaHUYEHUMN.

s orpaHudYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4To CTonbel]
IOJI’)KeH MMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbIicIeHHO. CYyTh e eTo B IIPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HayeHrne NULL (3To moBemeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL M MCIOIb30BaTh €ro B IIEPEHOCUMBIX IIPUJIOXKEHUSAX HE ClIeayerT.
(Ouo Onmo mobGaBimeHo B Postgres Pro TOMBKO OJII COBMECTHMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTh30BaTe ! JII0OAT eT0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO ePeKIIIoYaTh
OorpaHUYeHUs B cKpurte. Hampumep, Bl MOXKeTe HadaTh C:

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

)i

¥ 3aTeM BCTaBHUTH KJIIOUEeBO€e CJIOBO NOT, rae HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoeKTUPOBAaHUY 0a3 MAHHBIX Yallle BCEro OOJILITMHCTBO CTOJIOIOB JOJIKHEI OLITh TOMEYEHEI
kak NOT NULL.

5.4.3. OrpaHU4YeHMsA YHUKANIbHOCTH

OrpaHuYeHUS YHUKATbHOCTY TAaPAHTUPYIOT, YTO JAHHLIE B OTPENeIEHHOM CTOJIOLE UJTA TPYIITe CTOMOIIOB
VHUKAJIbHEI CPEY BCEX CTPOK Tabmuipl. OrpaHnYeHne 3aMMCHIBAETCS TaK:

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

)

B BUOE OrPaHUYEeHUA CTOJ'I6I_Ia U TakK:

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

B BHUE OrpaHUYEeHUdA Ta6.TII/IL[bI.

YtoOBl OmpemenuTh OTPAaHMYEHHWE YHUKAJIbHOCTH MOJI TPYINE CTONOIIOB, 3alUINIUTE €ro B BUIE
orpaHWYeHus TaOIUIE, IePEeYUCIINB UMEHa CTOJIOIIOB Yepe3 3amATyIo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHuYeHHE YKa3hIBaeT, YTO COYETaHHEe 3HAUYEHWIH IIePeYMCIIeHHBIX CTOJIOIOB HOJXKHO OBITH
VHUKAJIBHO BO BCel TabIuIle, TOTOa KaK 3HaYeHHUs KaXKaoT0 CTOJIOIa 0 OTOEeIbHOCTH He HOJIXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBIMH.

Bbl MOXKeTe Ha3HAYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

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

)i

IIpH HO6aBHeHHH OrpaHHUYEeHHNsA YHUKAJIBHOCTHU GYﬂeT ABTOMaATH4YE€CKH CO30aH YHHKaHLHHﬁ UHOeKC-B-
oepeBo Ojis CTOJ'I6].[a UJIN T'PYIIIIEL CTOJ'I6LIOB, IIePpeYUuCJIEHHBIX B OTPAHNYEHHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHdgIIeeCsa TOJIBKO Ha HEKOTOPhIe CTPOKH, HEJIb34d 3allMCaTb B BHOE OI'DaHUYEHUA
YHHKaHBHOCTH,OHHaKOTaKOGyCHOBHe]MOHGH)YCT&HOBHTB,C03ﬂaBYHHKaHBHBﬁiqaCTHquﬁiHHHGKQ

Boob1e roBopsi, orpaHUYeHHE YHHKAIbHOCTH HapyIIaeTcs, eciiu B TabHuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHWsS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HauveHuss NULL npu cpaBHEeHMM HHKOTrOa He CYHTAIOTCS PaABHBEIMH. JTO O3HAYaeT, YTO Oaxe MIpH
HaIW4YWKU OTPAaHUYEHHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C OyOIUPYIOITUMHCS
3HaYeHUAMH, eciau OoHu comepzkaT NULL B oOgHOM MM HECKOJBKHX CTOJIOIAX OTPaHHYEHHS. ITO
TIoBefleHre COOTBEeTCTBYeT cTaHmapTy SQL, Ho Mel chibimanu o CYB]I, KoTophie BemyT ceOsi Io-Opyromy.
HmMmeliTe B BUOy 9Ty 0COOEHHOCTh, pa3pabaThiBasi IEPEHOCHUMEBIE TPUIIOKEHUS.

5.4.4. NMepBUUYHbIE KJIIOYMU

OrpanuyeHue IIEPBUYHOTO KJTIOYa O3HAYAEeT, YTO 00Pa3YIOIIHM eT0 CTOIOEI] MIK IPYIIIIa CTOJIO0B MOXKET
OBITh YHUKAJIPHBEIM UOeHTU(GHUKATOPOM CTPOK B Tabmuie. [Is 3Toro TpebyeTcs, YTOOB 3HAUYEeHUs OLLITH
OOHOBPEMEHHO YHUKANIbHEIMHU 1 OTIUYHBIME OT NULL. TakumM o6pa3oM, TabGIHIBI CO CIEOYIOMIUMU IBYMS
ompenesieHUsIMHU OyOyT MPUHUMATh OOUHAKOBEIE TaHHBIE:

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

)i

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

)i

HepBI/I‘-IHBIe KJIIO4YX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh Ol"paHI/I‘-IeHI/Iﬂ
YHHUKAJIBHOCTH:

CREATE TABLE example (
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a integer,

b integer,

c integer,

PRIMARY KEY (a, c)
)i

ITpu pobGaBnIeHMU MEPBUYHOTO KJII0OYa aBTOMATHUYECKM CO3[AETCSA YHUKAJILHBLIM MHAEKC-B-mepeBo miis
cTosib11a UIU T'PYIIIEI CTOOIIOB, IEPEYUCIIEHHBIX B IEPBUYHOM KJTI0Ye, U TaHHBIE CTOJIOIBI IIOMEYaloTCs
KaK NOT NULL.

Tabnuna MoXXeT HuMeTb MaKCUMyM OIMH IepBUYHBIM Kmood. (OrpaHu4YeHUdl YHUKANIBHOCTU U
orpaanderul NOT NULL, koTophle GyHKIIMOHATILHO IOYTH PAaBHO3HAYHEI IIEPBUYHEIM KJII0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HAa3HAYMUTh OTPAaHUYEHMEM MMEPBUYHOT0 KJII0Ya MOXKHO TOJIbKO OfHO.) Teopus
PeNSUMOHHBIX 0a3 MaHHBIX TOBOPUT, YTO MEPBUYHBIN KJIIOY MOJIKEH OBITh B Kaxkaou Tabnuile. B Postgres
Pro Takoro xxécTtkoro TpeboBaHUS HET, HO OOBIYHO JIy4Ille eMy CJIe0BaTh.

[TepBuuYHBIE KIIOYU IIOJI€3HE U OIS HOKYMEHTHPOBAHUS, U OIS KJIWEHTCKUX NpUiIoxkeHU. Hanpumep,
rpa¢uyecKoMy IIPUIOKEHUIO C BO3MOXKHOCTIMM PENAKTUPOBAHMUS COOEPKUMOTO TAaOIUITLI, BEPOSITHO,
nmoTpe0dyeTcss 3HATh MEPBUYHBINA KiTI0Y TaOIUIE, YTOOB OOHO3HAYHO MOEHTU(GUIMPOBATH €€ CTPOKHU.
INepBuYHBIE KITIOYN HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOIHIle
OIIpeHeNisieT IIeJIEBBIE CTOJIOLE 10 YMOTYAHUIO OJISI CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJo4u

OrpaHu4YeHWe BHEITHErO KITI0Ya yKa3bIBAeT, YTO 3HAYEHUS CTOJIOUa (MM TPYIIHL CTOJIOOB) MOJIXKHEI
COOTBETCTBOBAaTh 3HAUEHUSM B HEKOTOPOU CTPOKe OPYrod Tabmuilkl. 9TO HA3BIBAETCS CCbLAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3AHHBIX TAOITHII.

IlycTh y Bac yxke ecTb Tabimiia IPOLYKTOB, KOTOPYIO Mbl HEOOHOKPATHO UCIIONIb30BaIk PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
HaBafITe IIPEeOIroJyIOZKMM, 4TO Yy BaC €CThb Taﬁnnua C 3aKa3aMHu 3THUX IIPOAYKTOB. MBI XOTHM, YTOOLL B
TabIuIle 3aKa30B COOEePKaINCh TOIBKO 3aKa3kl e CTBUTEIILHO CYIIIeCTBYIOMIUX ITPOAYKTOB. I[109TOMY MEI
orpeneinuMm B Hel OrpaHNY€HNEe BHEITHETI O KJII04a, CChIJIAI0IIEeeCa Ha Ta6n1/1uy IIPOOYKTOB:

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

)i

C TakuM OrpaHMUYeHUEeM CO37aTh 3aKa3 CO 3HaUeHUeM product_no, OTCYTCTBYIOIIUM B Tabsuiie products
(1 He paBuriM NULL), 6ymeT HEBO3MOIXKHO.

B Takoii cxeme Tabnuily orders Ha3BIBAIOT NOOYUHEHHOU Tabnuiel, a products — 21asHOI.
COOTBETCTBEHHO, CTOJIOIIBI HA3BIBAIOT TaK K€ IOOUYMHEHHBIM M TJIaBHBIM (HJIM CCBHUIAIOIIMMCS U
IIeJIEBBEIM).

Hpenbmymyfo KOMaHOy MO2KHO COKPATHUTH TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CTh, €CJIN OIIYCTUTH CIIMCOK CTOJ'I6I_IOB, BHEIIHUH KJII0Y 6y,ueT HEesABHO CBsA3adH C II€PBHYHBIM KJIIOYOM
TJIaBHOH TAOJIHUIIHL.
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OrpaHquHmo BHEIITHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CII0COOOM.

BHemrHW# KII0Y TaKXKe MOXKET CCHIIAThCS Ha I'PYIIIY CTOJIOI0B. B 9TOM ciIydyae ero Hy»KHO 3allHCcaTh B
BHOe OOLIYHOTO OrpaHnYeHus Tabmuiel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
b integer,
c integer,
FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i
ECTeCTBeHHO, YUCJIO U THUIIBI CTOJ'IGLIOB B OIrPaHHUYE€HHU OOJIZKHBI COOTBETCTBOBATH YHUCIIy U THIIAM
1IeJIeBBIX CTOJIOIIOB.

HNHorpa mmMeeT CMBICH 3aflaTh B OrPaHUYEHUY BHEIITHETO KJII0Ya B KaYeCTBE «OPYTrod TaOIUIBI» Ty Ke
TabIUITy; TAaKOM BHEITHUI KJTIOY Ha3bkIBA€TCS CCblAAoWUMC Ha cebs. HampuMep, eCiiv BBl XOTUTE, YTOOHI
CTPOKY TaOJIMIIEI IIPEACTABIISIIN Y3/Ibl IPEBOBUIHON CTPYKTYPHI, BBl MOXKETE HAIMCATh

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

)i

[ 71s1 y371a BepXHero ypoBHs parent_id OymeT paBeH NULL, moka 3amucu ¢ oTTuYHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT CogepXaTh HECKOJILKO OTPAHNUYEHHM BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBSI3M TaOIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOTrMM. CKaxkeM, y BaC eCTb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedbIayInei cxeme). s
9TOTr0 BHI MOZKETE HCIIOIb30BaTh TAKYI0 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)
)
3aMeTBTe, 49TO B nocneuHeﬁ TaGJ’II/IHe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHME KJIIOUM 3allpellaloT CO3[aHue 3aKa30B, He OTHOCAIIMXCSI HU K OOHOMY
nponykTry. Ho 4TO menmaTh, eciu IIOCJIE CO3MaHUS 3aKa30B C ONPENENIEHHBIM IIPOOYKTOM MEI 3aXOTHUM
yomanuth ero? SQL cmpaBUTCA C 3TOM cUTyanmei. MHTyunusa NOAOCKa3bBaeT CJieAyIoIlNe BapHaHTEHI
TIOBEOEeHUs:

e 3amnpeTuTh yOajaeHue MPoayKTa
e VOoanuThb TaKXKe CBSI3aHHBIE 3aKa3bl
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e Yro-TO eme?

st uamIoCTpaIuu JaBaiTe peanu3yeM CIEAyIoIllee MOBeNeHHe B BHINIEIPUBEOEHHOM IIpUMepe: Mpu
TIOTLITKE yHANeHus TPOAYKTa, Ha KOTOPHIM CCHIJIAIOTCS 3akKal3bl (Yepe3 Tabnauily order_items), MEI
3ampenaeM 3Ty oneparuio. Eciu ke KTO-TO ITOMBITAeTCS YAAIUTh 3aKa3, TO YOAJIUTCS U eT0 COOEPKUMOE:

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

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

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

)

OrpaHuyuBalolIve ¥ KacKafgHble yHajleHuss — fABa Haubojee pacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajeHUe CBSI3aHHOM CTPOKM. NO ACTION O3HAYaeT, UTO €CJIM 3aBUCHUMBIE CTPOKU
IPOOOJIKAIOT CYILIEeCTBOBaTh IIPU IIPOBEPKE OTrpaHUYEHUs, BO3HUKAET oluOKa (3TO IIOBeIeHHE II0
yMonuaHuio). (I'7TaBHEIM OT/IMYMEM STHUX ABYX BapHaHTOB SBISETCS TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH ITPOBEPKY B ITPOLIECCE TPAH3AKIINHY, & RESTRICT — HET.) CASCADE YKa3bIBAET, YTO IIPU YIaJIeHUU
CBSI3AHHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak Ke aBTOMaTU4YeCKHU yHaJjieHbl. ECTh eIlé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipm ymameHUM CBsSI3aHHBIX CTPOK OHM Ha3HAYAIOT 3aBUCHUMBIM CTOIOIIAM
B momuyuHEHHOU Tabnuile 3HaveHuss NULL unu 3HaYeHUs IO YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTe,
4YTO 9TO He OyHoeT OCHOBAaHMEM [Jisi HapyIlIeHUs orpaHmdeHui. HampuMmep, eciu B Ka4yeCTBe OeHUCTBUS
3ajaHO SET DEFAULT, HO 3HaU€HUe I10 YMOJIYaHHUIO He YIOBIETBOPSET OrPpaHMYEeHNIO BHEIITHET 0 KJTio4a,
oreparusi 3aKOHYUTCS OITUOKOM.

AHanoru4Ho YKa3aHHUI0 ON DELETE CyIIeCcTByeT ON UPDATE, KOTOpPOe€ cpa6aTmBaeT IIpPU U3MEHEHHNU
3dadaHHOT' O CTOJ'IGI_[a. HpI/I 9TOM BO3MOZKHBIE MENCTBUS Te XKe, @ CASCADE B JaHHOM CJIydae O3Ha4aeT, 4TO
N3MeHEHHBIe 3HAaUYeHHUSI CBSI3aHHBIX CTOJ'I6I_[OB 6y,'E[YT CKOITMPOBAHEI B 3aBUCHUMBIE CTPOKH.

OOGHIYHO 3aBHCHMas CTPOKa He HOJI2KHA yHOOBIETBOPATH OTPAHNYEHUIO BHEITHETO KITI0Ya, €CJIM OOUH U3
CBsi3aHHHIX CTOJO1I0B comepkuT NULL. Ecnu B 00bsiBIeHMEe BHEIIHEro Kiio4ya mobaBineHo MATCH FULL,
CTpoKa OymeT yIOOBIETBOPSTb OTPAaHUYEHUIO, TOJIBKO €CJIM BCe CBsizaHHBIE CTONOIEI paBHEI NULL (TO
ecTh pu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapaHTUpPyeTCs HEBLIIIOJIHEHUE OTPaHUYEHUS MATCH
FULL). Eciiu BEI XOTHTE, YTOOBI 3aBUCUMBIE CTPOKU HE MOTJIM u36eXKaTh ¥ 9TOI0 OTPaHNYeHusI, OOBSIBUTE
CBSI3aHHEIE CTOJIOITEI KaK NOT NULL.

BHemHW# KII0Y [OJI2KEH CCHIIAThCSI Ha CTOJOIL, 0Opasyoliue MepPBHYHBIA KIIOY WX OrpaHUYeHHe
VHUKANIbHOCTH. TaKWM 00pas3oM, [jisd CBSI3aHHEIX CTOJIOIOB Bcernga OyOmeT CYIIeCTBOBATh HHIEKC
(ompemenéHHLIE COOTBETCTBYIOIIMM II€PBHYHBIM KIIIOYOM HJIM OTpaHHYEHHEeM), a 3HAYMUT NIPOBEPKHU
COOTBETCTBHUS CBI3aHHOU CTPOKHU OYOYT BRITONMHATHCS 9PPHeKTUBHO. Tak KaK KOMaHIbl DELETE [IJIsI CTPOK
TJIaBHOM TaOMIIEI MM UPDATE [JIs 3aBHCHMEBIX CTOJIOIIOB IIOTPEOYIOT MPOCKAHWPOBATh HOTUMHEHHYIO
TAaOIUITy ¥ HAaWTH CTPOKH, CCHIJIAIOIIMECS Ha CTaphle 3HAYEeHHS, IOJIe3HO OymeT MMEeTh MHOEKC U IS
MMOOUYHUHEHHEIX CTOJIOIOB. HO 9TO HYXKHO He BCerja, ¥ CO37aTh COOTBETCTBYIOIIUN MHIEKC MOXKHO IIO-
pa3HoOMYy, IIO3TOMY OOBLABIIEHME BHEIIHEro Kiioda He CO3[aéT aBTOMAaTHYEeCKH MHIEKC II0 CBSI3aHHEIM
CTOJIOIIaM.

IMogpoGHee 00 W3MeHEHWM M yHOAJIEHWM OAHHBIX pPacCKal3biBaeTcsa B [1aBe 6. BEH Takke MoxeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpPaHWYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.
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5.4.6. OrpaHM4YeHUA-UCKJIIoYEeHUs

OrpaHuYeHUS-UCKIIIOUEHUS TapaHTUPYIOT, YTO IIPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBEIM
CcTONOIIaM UM BHIPAXKEHUSM C IIOMOIILI0 3afjaHHBEIX OIEPaTOPOB, MUHUMYM OIHO U3 3TUX CPaBHEHUH
Bo3BpatuT false unu NULL. 3anuceiBaeTcs 9TO Tak:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I JIOGBBJIGHI/II/I OrPaHNYEHUA-UCKIIIOYEHU A 6YJIeT aBTOMaAaTH4YE€CKH CO30aH MHOEKC TOI'O THUIIa, KOTOpI:IfI
YKa3aH B 00BSIBIEHUN OIrPaHUYEHUAd.

5.5. CucteMHble cTonOLbI

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16u08, HEeSIBHO OIIPeIelnEéHHLIX CHCTeMon. Kak
CJIe[CTBUE, UX UMeHa HeJIb3s UCIIOJIb30BAaTh B KaYeCTBe NMEH I0JIb30BaTEIbCKUX CTOJIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBHCHUT OT TOTO, SABJISETCS JIM MMs KIIOYEBLIM CJIOBOM MM HET; 3aKJII0OYeHHEe HMMEHHU B
KaBBIYKH He ITOMOXKeT n30eKaTh 3TOTO0 OTPaHUYEeHMs.) DTH CTOJIOIEI He JOJIXKHEBEI Bac O€CIIOKOUTEL, BaM
JIWIITb DOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

HNpoentudukatop o6beKTa O TabIuIbl, comepKallei CTPOKY. ITOT cToJi0ell oCoOOeHHO MOIe3eH OIS
3amlpoCcoB, UMEIIUX HOEJI0 C CEeKIMOHUPOBaHHBIMU Tabnuuamu (cM. Pazmen 5.11) unu uepapxueit
HacnenoBaHusd (cM. Pasmen 5.10), Tak Kak 6€3 HETO CII02KHO OIIPENENUTD, U3 KaKOoU TabIuIlkl BEIOpaHa
cTpoka. CBs3aB tableoid €O cTONOIOM oid B Tabmume pg_class, MOXKHO OYOET IOJIyYUTh MUMS
TaOIUIIEL.

xmin

Upentudukatop (Kom) TpaH3akIuu, NoOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO €€
UHOVBUOYyaIbHOE COCTOSIHHE; NPU KaXX[0M U3MEHEeHUHU CO3TaE€TCsl HOBas BEpPCHUS OOHOM U TOM Ke
JIOTUYECKOU CTPOKH.)

cmin

HoMmep KomaHAOw (HauuHast ¢ HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax

NpeHTHdUKATOP TPaH3aKIMKM, YOANUBIIEH CTPoKy, unu 0 [ Heyman€éHHOM BEPCUU CTPOKH.
3HaueHWe ITOr0 CTOOIAa MOXKET OBITh HEHYJIEBBIM U [JIS BUAUMON BEPCHUU CTPOKU. ITO OOBIYHO
O3HayaeT, 4YTO yHmasnsmollas TpaH3akuus eme He Oblla 3aduKcupoBaHa, WM yOajleHue OBLIO
OTMEHEHO.

cmax

HoMmep KomMaHO®I B yaasiiolled TpaH3aKIIUU WA HOJIb.

ctid

du3nYecKoe PacllojiokeHne JaHHOM BepPCHUH CTPOKU B Tabmuile. 3aMeThbTe, YTO XOTS MO0 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3HAYEHHE ctid U3MEHHUTCS IPU BBHIIIOTHEHUH VACUUM FULL.
TakuMm 06pa3oM, ctid HENTb3sI MPUMEHSITh B KAYEeCTBE [IOJITOCPOYHOT0 UIeHTUdUKATOpPa CTPOKU. s
UOeHTUUKAIINY JIOTUYECKUX CTPOK CJIeyeT MCII0JIb30BaTh IIEPBUYHBIN KITIOY.

NpenTnduKaTOPE TPaH3aKUUH TaKXkKe SBISIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH II0 KPYT'y. ITO HE KPUTHUYHO IIPH IIPaBUJIbHOM oOcinyxuBauuu bJI; mogpodHee 06 3TOM CM.
I'maBy 23. OgHaKo nojaraThbCsa Ha YHUKaJIbHOCTh KOOOB TPaH3aKIUW B Te€YEHUE OJIUTEIIBPHOIO BPEMEHU
(mpu 6omee yeM MUIIHMapAe TPaH3aKIUW) He clemyer.
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. . o 2
NpenTnduUKaTOPE KOMaHM Takxke 32-OMTHBIE. ITO CO3WAET KECTKUU JIMMUT Ha 23 (4 Munnuappa)

koMmaHpn SQL B ogHo# TpaH3akuuu. Ha nmpakTuke 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMUT YMClIa
koMmanp SQL, a He KonmuuecTBa oOpabaTeiBaeMbIX CTPOK. KpoMe Toro, umeHTHOUKATOP HOTy9atoT TOJIBKO
Te KOMaHIHI, KOTOPhIE (PAaKTUUECKU U3MEHSIOT COOepKUMOe 0a3bl JaHHBIX.

5.6. 13MeHeHue Tabnuy,

Ecnu BHI co3manu TAOMHIIEI, a 3aTeM IIOHSIIH, YTO OOIIYCTHUIIH OIIMOKY, MM M3MEHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHUs, BB MOXKeTe yIalIuTh eé U co3TaTh 3aHoB0. Ho 310 OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIHM €C/IM Ha Heé CCBhUIAIOTCS Opyrue oO0beKThl 0a3bl JaHHBIX (HAITpuMep, 110
BHemrHeMy Kiiouy). ITosaTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI [jIsT MOOHU(PUKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAEeTCsS OT U3MEeHEHHUS HaHHBIX, COOepzXKalluxcs B TabIuIe: 30ech MEI
o6cyxpaeM MOOU(PUKAIINIO OIIPedeIeHUusT, MU CTPYKTYPHI, TaOJIHIIE.

Br1 moxkerTe:

¢ JTo6aBIATL CTOIOIIBI

e V@oansaTh CTONOIIE

e IToGaBisiTh OTPAaHUYEHUS

e V@oansaTe orpaHUYEHUs

e H3MeHSATh 3HAUEHUS 0 YMOTYAHUIO
¢ H3MEeHSATH THUIIHI CTOJIOIIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TleperMeHOBBIBATH TAOIUIIEI

Bce aTu medcTBUS BHIMIOJHAIOTCS C momolrbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BhI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondbua
IHo6aBUTL CTOJIOEI] BEI MOXKETEe TaK:

ALTER TABLE products ADD COLUMN description text;

Hosrlil cTon6ell 3an0JTHSIeTCS 3afaHHbIM [IJIsI HeTO 3Ha4YeHueM [0 yMondaHuio (unu 3HauenuneMm NULL,
ecyy BBl He no0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ Postgres Pro 11, moGaBieHue cTonbra C IIOCTOSHHBIM 3HAYEHHUEM [0 YMOJIYaHUIO
0ojiee He O3Ha4daeT, YTO IIPH BHIIIOJIHEHMHW KOMaHOblI ALTER TABLE 6YJIYT HU3MEHEHEI BCe CTPOKH
Tabnuibl. BMecTo 3TOro ycTaHOBIIEHHOe 3HadeHUe 10 yMONMYaHUI0 OymeT IIPOCTO BHIIABATHCS
IIpU cilepylolileM oOpallleHWHM K CTPOKaM, a COXpPaHUTCSA B CTPOKax IIPU Iepe3alucu TaGIUIIHL.
Bnarogaps aToMy omneparnus ALTER TABLE ¥ C OOJILIINMU TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OpHako ecnu 3HAYEHWE IO YMOJTYaHUI0 MU3MEHYHMBOE (HAIpuMep, 9TO clock_timestamp()), B
KaXOyI0 CTPOKY HY2XKHO 6y;£[eT BHECTU 3HA4YE€HUWE, BHIYUCIJIEHHOE B MOMEHT BHIIIOJIHEHUSA ALTER
TABLE. YT0OB M30e3KaTh MOTEHUMAILHO OJIMTEJIPHOM OMepaluu M3MEHEHHUS BCeX CTPOK, eCliu
BBl TIJTAHMPYETE 3aIOJIHUTEH CTOJIOEI] B OCHOBHOM HE 3HAYEHUSIMM M0 YMOJIYAHWIO, Tydlle OyOoeT
mobGaBuTh cronber] 0e3 3HAYEHUS II0 YMOJIYaHUIO, 3aTEM BCTaBUThH TpebOyeMble 3HAUYEeHUS C
TIOMOIIIbIO UPDATE, @ IIOTOM OIPENeIUTh 3HaYeHHe IT0 YMOJTYaHUI0, KaK OIMMCAaHO HUXKE.

HpI/I 3TOM BEI MO2KETEe CPa3dy OIIpeneyIuTh OrPaHUYEeHUA CTOJ'I6HEI, UCIIONIb3y4A OOBIYHBINA CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom mese 3mech MOXKHO HCIIOJIb30BaTh BCe KOHCTPYKIIWH, MOMYCTUMBIE B ONMPEeNeeHUu CTOJI0Ia
B KOMaHJe CREATE TABLE. [IOMHHTe OOHAKO, UTO 3HAUEHHE II0 YMOJIYAHHUIO HOJI2KHO YIOOBJIETBOPSATH
OaHHBIM OTPAaHUYEHHUSM, YTOOBI Oolepanus ADD BBIIOJHWIIACH YCIIEIIHO. BEI TakxkKe MoOXKeTe CHauala
3aIOJIHUTh CTONIOEeI IPaBUIbHO, a 3aTeM J00OaBUTL OTPAaHUYEeHUS (CM. HUXKE).

5.6.2. YoaneHue ctondbua

59



OmnpeneneHue JaHHBIX

Yoanutes cTosbel] MOKHO TaK:
ALTER TABLE products DROP COLUMN description;

IlaHHEIE, KOTOPBIE OBUIM B 3TOM CTOJIOIE, HCYe3aloT. BMecTe co CcTONOLOM yHansioTCs U BKITIOYAOIINeE
ero orpanuydeHus Tabnuel. OGHAKO eCJIH Ha CTOJIOeI] CCHIJIaeTCsI OTPaHNYeHYe BHEIITHET 0 KJTI049a APYToH
tabnuiel, Postgres Pro He ymanuT 3To orpaHWYeHue HesTBHO. Pa3pemmuTs yoaneHne BCeX 3aBUCSIINX OT
3TOr0 CTO/I0Ila 00BLEKTOB MOXKHO, 00aBUB yKa3aHKe CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01M¥ MexaHu3M, CTOSAIINH 3a 3TUM, OIHMCHIBaeTcs B Pa3mese 5.14.

5.6.3. lobaBneHue orpaHu4yeHun

st JIO6aBJ'IeHI/IH OIrpaHUYE€HUs UCIIOJIb3YETCA CUMHTAKCUC OT'PaHUYEHUA Ta6J'II/ILIbI. HaanMep:

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;

Yrobsl gobaButh orpannyenne NOT NULL, KoTOpoe HeMb3s1 3aNKUCATh B BUME OTPAHUYEHUS TaGIIUIIHI,
HUCIIOIb3YUTE TAKOU CUHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuueHWe MPOXOOUT NPOBEPKY aBTOMATHYECKHW u OymeT [moOaBIeHO, TOMBKO €eCIH eMy
YIOBIETBOPSAIOT HAHHbBIE TaOTUITHL.

5.6.4. YpaneHue orpaHuyeHus

s ymaneHusi OrpaHUYEHUs BBl OOJIXKHHI 3HATHh €ro MMs. Eciu Bbl He NpPUCBAUBAIU €My HUMSsI, 3TO
HesIBHO cHejlajia CUCTeMa, ¥ BHI MOJIZKHBI BHISICHUTDL €ro. 30ech MOXKeT OBITh IToJIe3Ha KoMaHaa psql \d
uMa_rabaune (MW OPYTHE MIPOTPaMMEI, ITOKa3bIBalolye mogpoOHy mHGOpMaluio o Tabnuilax). 3Has
¥MSsI, BBl MOXKETE HCIIOJIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;
(ECJ‘II/I BEI UM€E€eTe OeJI0 C MMEHEM OIPaHUYEeHU A BUOA $2, He 3a6y)11>Te 3aKJIIOYUTH €TI0 B KaBbIYKH, YTOORI
9TO OBIJT HOMMYCTUMEIM UOEHTU(GUKATOP.)

Kak u mpu ymameHum cTOsOIla, €CIIM BH XOTHUTE YOalIUTh OrpaHHYEeHWe C 3aBUCHUMBIMU OOBEKTaMHU,
mobGaBbTe yKalaHMe CASCADE. [IpmMmepoM TaKOM 3aBHCHMOCTH MOIKET OBITh OTPaHMYEHHE BHEIITHETO
KJII04a, CBI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXKHO yOaluTh orpanudeHus o0brx TuoB, Kpome NOT NULL. YTto6w! ynanuTth orpanuderue NOT
NULL, ucnionb3yiiTe KOMaHOy:
ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uTo y orpanudenuit NOT NULL Het umeEH.)

5.6.5. I3aMeHeHue 3Ha4YeHUA No YMOJIYaHUIo
Ha3xauurthb CTOJ‘I6Hy HOBO€ 3Ha4Y€HHue 110 YMOJIYaHHWIO MOXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeTbTe, YTO 3TO HUKAK He€ BJIMSAET Ha CyIIEeCTBYIOIIIME CTPOKHN Ta6J'II/ILIbI, a IIPOCTO 3anaéT 3HAQ4YeHue 110
YMOJIYaHHUIO OJIs IIOCJIEeOYIOIINX KOMaHO INSERT.
YTOoOBI YOAJINTh 3HAYEHHUE 110 YMOJIYaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

IIpu 9TOM IIO CYyTH 3HAYEHHIO II0 YMOITYaHUIO ImpocTo mpucBauBaeTrcss NULL. Kak criencTBue, OMIMOKH
He OyOeT, ecliu BHI MIOIIBITAETECH YOAIUTh 3HAYEHUE 110 YMOJYaHHUI0, He OMpenesIEHHOe SBHO, TaK Kak
HEesIBHO OHO cymecTByeT 1 paBHO NULL.
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5.6.6. 13MeHeHMe TUNa AaHHbIX CTONOLa
YT0o6nI Tpeodpa30BaTh CTONOEI B OPYTOM THUII HAHHBIX, KCIOJIL3YHTE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycIiellHa, TONMBKO €CJIM BCEe CYIIEeCTBYIOIMe 3Ha4YeHWs B CTOIOIle MOTYT OBITH HESBHO
puUBENEHH K HOBoMYy Tumy. Ecimu Tpebyercst 6oiee cioxkHOe mpeoOpa3oBaHUE, BBl MOXKeTe H00aBUTH
yKa3aHue USING, oIIpenersiollee, KakK II0JIy4YUTh HOBLIE 3HAYEHUS U3 CTApPHIX.

Postgres Pro mommiTaeTcss Takxke npeo6pa30BaTL K HOBOMY THUIIy 3HA4YEHUE CTOJ'I6I_Ia II0 YMOJI4YAaHHUIO
(eCJ'II/I OHO onpeneneHo) 1 BCE€ CBfA3aHHBIE C 3THM CTOJ'I6I_IOM OrpaHHUYEHUAd. Ho npeo6pa30BaHHe
MOZKET OKAa3dThCs HEIIPABUJIBHBIM, XU TOI'IA BEHI IIOJIYYHUTE HEOXKUIAHHBEIE PE3YJIbTATHI. HOSTOMy OOBIYHO
JIy4qylie yOaJIMThb BCe OIPaHUYEeHUsA CTOJ'I6L[a, rmepen TeM KaK MEHSATbH €ro THII, a4 3aTeéM BOCCO3O4aThb
MOJZ[I/I(I)I/IHI/IpOBaHHbIe OOJIZKHBIM o6pa30M OTrpPaHUYEHUA.

5.6.7. NepeunMmeHoBaHue cTonbua
Yt0o06BI TIEPEMMEHOBATDL CTOIOEII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl

Tabully MOKHO IepenMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHBIX CO3[aETCsI 00BEKT, eMy Ha3HAYaeTCs Biafesiel. BragenbuemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOTHEH ONepaTop COo3maHus. [jisi OONBITHHCTBA THUIIOB 0O0HEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM CyImeprnoab30BaTellb) MOXKET AeaTh C 0OObEKTOM BCE, YTO YTOAHO.
YT006BI pa3pelInuTh UCIO0JIb30BaTh €r0 APYTUM POJIM, HYKHO JaTh UM Nnpaded.

Cy11ecTByeT HECKOJILKO TUIIOB IpPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. Habop 1IpaB, IPUMEHUMEIX K OIIpeNeIEHHOMY OOBEKTY,
3aBHUCUT OT Tulla oObeKkTa (Tabnmua, ¢yHKIHS U T. O.). Bonee moopoOHO Ha3HaueHHWEe ITUX NpPaB
OIMCHIBaeTCA HUXKe. Kak MpUMeHSI0TCS 9TU IIpaBa, BBl TakKKe YBUOUTE B CIIEOYIOIINX pa3fesiax U rjlaBax.

ITpaBO U3MEHATH UIIH YHAISATh O0BEKT SIBJISIETCS HEOTHEMIIEMBIM IIPABOM BJjIafieiblla 00bEKTa, €T0 HEJIb35
NUIINTLCS UMK IlepenaTh ApyroMy. (OOHaKO KakK U BCce IPYTHE IIpaBa, 9TO IIPaBO HACJIEAYIOT YIEHBI POIIU-
BIagesblia, cM. Pazmern 20.3.)

OGBEKTY MOKHO Ha3HAUYNTDh HOBOT'O BJIafieIbIlla C IIOMOIITbI0 KOMaHObI ALTER [IJIsI COOTBETCTBYIOIIETO THIIA
00beKTa, HallpuMep:
ALTER TABLE wmMg _Tabmnuger OWNER TO HOBBIH_BJIAOENEI];

Cymnepnosib30BaTeIb MOXKET [IeaTh 3TO 0e3 OorpaHUYeHUl, a OOBIYHBIM IT0JIb30BAaTEIb — TOJIBKO €CJIA
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIIMM BJIafienblleM oO0BbeKTa (MJIM 4JIeHOM POJIM BaAesiblla) U YJIIEHOM
HOBOU POJIN.

Ina Ha3HauYeHusa npaB npuMeHsieTcsa KoMaHga GRANT. HanpuMmep, ecinu B 6a3e DaHHEIX €CTh POJIb joe
¥ TabuIa accounts, IIPAaBO Ha U3MeHeHHe TaOIHUIIEl MOKHO JaTh 9TOU POJIH TaK:
GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOI'O IIpaBa HalluCcaTh ALL, POJIb IIOJIYYHUT BCE IIpaBa, IPMMEeHUMbIe OJId o0GbeKTa
9TOro THUIIaA.

[71sT Ha3HAYEeHUsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCII0JTh30BaTh CIIELIMAaTbHOE UMS «POIU»: PUBLIC.
Takke AJIsi YIIPOIIEHUs VITPaBIEHUS POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO T0JIh30BaTEINEH,
MOZKHO HaCTPOUTH «T'PYIINOBLEIE» POJM; oapoOHee 06 aToM cM. ['maBy 20.

YToOBI TUITUTH ITOIb30BaTeJIeH paHee MAaHHBIX UM IIpPaB, UCIIOIb3yHTe KoMmaHny REVOKE:
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REVOKE ALL ON accounts FROM PUBLIC;

OOBIYHO PACIIOPAKATHLCS IIPaBaMK MOXKET TOJIBKO BiIageell 00beKTa (M1 CylIepIlIonb3oBaTesb). OmTHAKO
BO3MOXKHO HATh IIPABO MOCTYIA K OOBEKTY «C IIPABOM IIepeladi», YTO IIO3BOJIUT MOIYyYUBIIEMY TaKoe
IIpaBO Ha3HaAudaTh ero ApyruM. Eciam Takoe MpaBo mepedayu BIIOCJIENCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYWJI MaHHOE IIPaBO MOCTyIa (HEelmoCpPeOCTBEHHO HIIH IO IlelloYKe Mepenaywu), MOTepsioT ero.
IMTogpo6Hee 06 aTom cM. cupaBkKy GRANT u REVOKE.

Bnapenernr o6bkeKTa MOXKET HUIIUTH cebGsi OOBIYHBIX ITPaB, HAIPUMEP 3allPeTUuTb HE TOJIBKO BCEM
OCTaJIPHBEIM, HO U cebe, BHOCUTh U3MeHeHus B Tabsuily. OmHaKO BIafelTbIlbl BCETIa UMEeIOT BO3MOXKHOCTh
YIOPaBJISATh IIPaBaMu, TakK YTO OHU MOTYT B JIIOOOM CiTydae BEPHYTH ceOe ITpaBa, KOTOPHIX JIUIITUIIUCE.

Bce cymecTByomire IpaBa IlepeynCcIeHbl HUXKe:
SELECT

ITo3BONSIE€T BBIMOIHATE SELECT [Jis J000TO CTOJOIla WM MEePEedrCIIEHHBIX CTOJIOIOB B 3aHaHHOM
Tabnuile, IIpPeOCTaBIeHUH, MATIPEeNCTaBIeHWH WU OPYroM oO0BeKTe TabIuyHOro BuAa. Takxke
TMO3BOJISIET BHIIOIHSATL COPY TO. [loMHMO 3TOro, maHHOe mpaBo TpebyeTcs miisi oOpallleHus K
CYIIIEeCTBYIOIIUM 3HAUYEHUSIM CTONOIIOB B UPDATE MITM DELETE. [IJIg OCIEeOBaTEeIbHOCTEH 3TO IIPaBo
TMO3BOJIIET IIONIb30BATLCS (YHKIIMEH currval. s OOJBIINX OOBEKTOB OHO IIO3BOJISIET YHUTATh
cofiepKUMoOe 00BHeKTa.

INSERT

ITo3BomnsieT BCTABAATH C IIOMOIIBI0 INSERT CTPOKM B 3aJaHHYI0 TaONIUIly, IIpencTaBleHHe U T. II.
MoxeT Ha3HA4YaThCHA [OJIT OTHENIBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIbBKO 3THUM CTOJIOIIaM MOXKHO
IIprcBauBaTh 3HAUEHUS B KOMaHIe INSERT (Opyrue CTOIOLEI II0OJydaT 3HA4YeHUs II0 YMOJIYaHUIO).
Tak>ke 03BOISET BEIIIOIHATL COPY FROM.

UPDATE

ITo3BonsIET U3MEHSATH C IOMOIIBIO UPDATE JaHHBIE BO BCEX, JIMOO TOJILKO IIEPEYUCIIEHHEIX, CTOJIOIaX
B 3alaHHOM Tabnuie, npencraBieHuu u T. 0. (Ha npakTuke aisa 1000M HEeTPUBUATBHOM KOMaHOHI
UPDATE moTpeOyeTcss U IpaBO SELECT, TaK KaK OHa HOJIKHA 00paTUThCS K CTONOIaM TabJIMITHI,
4yTOOBl OIpeneuTh, KaKWe CTPOKU IofjekaT U3MEeHEHWIO, W/UMU BRIYUCIUTH HOBBIE 3HAYEHUS
cTonb1oB.) g SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakXe TpeOyeTcs MUMeTb 3TO
IIpaBoO KaK MUHUMYM IS OOHOTO CTOJIOIA, IIOMUMO IIpaBa SELECT. IJIist mocienoBaTeNIbHOCTEN 3TO
TPaBO TI03BOJIAET MTOIb30BaThCSA PYHKIMUIMU nextval U setval. g 60IbIINX 00BEKTOB 3TO MPABO
TIO3BOJISIET 3alIUCHIBATh JaHHbLIE B 00HEKT UIU 06pe3aTh ero.

DELETE

ITo3BomsieT ymansiTh C IIOMOIIBI0 KOMaHOH DELETE CTPOKHM M3 TaOIUITLI, TpeAacTaBinenus u T. n. (Ha
paKTUKe OJid 10001 HeTpUBHAJIbHOM KOMaHObl DELETE MOTpPebyeTcs TaKxKe IIpaBO SELECT, Tak
KaK OHa OO0JIZKHa O6paTI/ITbCH K KOJIOHKaM TaﬁJII/I]_[BI, I-ITOGI:I OIIpeneJInTb, KaKrue CTPOKHU IIoaJjiezKaT
yoaneHuro.)

TRUNCATE

ITo3BomnsieT omycTOIIATh TAOIUIy C IOMOIIBIO TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTpaHWYEHWE BHEIIHeTro Kiloda, ofpalnamineecs K Tabmuie uiun
ompeneneéHHBIM CTOI0OIAM TaOIuIThL.

TRIGGER

I[To3BossseT co3maBaTh TpUrrep ojisd TaOTUIIHI, npengcCTaBJIeHusa U T. II.

CREATE

Ins 6a3 maHHBIX 9TO IPABO MO3BOJISIET CO3HABATh CXEMBI M MyOIMKAILWMH, a TaKXKe YCTAaHABIWBATH
IOBepeHHBIe PACIINPEHUs] B KOHKPETHOM 6as3e.
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II71s1 cXeM 3TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTEHI B 3alaHHOM cxeMe. YTOOk mepenMeH0BaTh
CYIIECTBYIOIINN O00BEKT, HeoOXomamMo OHITH €ero BiIafenblleM U MMETb 3TO IIPaBO MOJIST CXEMHEI,
cofepzKallleu ero.

s TaGIUYHEIX ITPOCTPAHCTB 3TO IITPABO MO3BOMISET CO3HaBaTh TAOJUILEI, MHOEKCH M BPEMEHHEIE
daiinel B ompemenéHHOM TaOIMYHOM ITPOCTPAHCTBE, a TaKXKe COo3haBaTh 0a3kbl MAaHHBIX, OIS KOTOPHIX
9TO MPOCTPAHCTBO OYyIET OCHOBHBIM.

3amMeThTe, 4YTO (aKT JUINEHWS II0JIL30BATE/Is 3TOTO IIpaBa He BIHsSEeT Ha CYIeCTBOBAaHHE WU
pa3MelleHye CyIeCTBYIOINX 00BEKTOB.

CONNECT

ITo3BonsieT MOOKIIOYATLCS K 0a3e JaHHBLIX. DTO IIPABO ITPOBEPSETCS MIPU YCTAHOBIEHUYN COETUHEHUS
(B momosyiHeHUE K YCIOBUSAM, OIIPENeIEHHEIM B KOHPUTrypalluu pg_hba.conf).

TEMPORARY

ITo3BomsieT co3maBaTh BpeMeHHbIe TaOIUIILl B OIIpefeIéHHOM 6a3e JaHHHIX.

EXECUTE

ITo3BonseT BBI3BIBaTh GQYHKIWIO UM IIPOLIEOYPYy, B TOM YHCJIe UCIIOJIb30BaTh JII0OBIE OIEepPaTOpPHI,
peanu3oBaHHBIE OaHHOM (YHKUMEN. DTO €OWHCTBEHHBIM TUII IIpaB, IPUMEHUMBIN K (QYyHKIUIM U
npouenypamM.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO3dAaBATh (I)YHKLII/II/I Ha OHpeJIeJ'IéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN THUII IIpas, HpI/IMeHI/IMHﬂ K IIPOLEeNyYPHBIM A3BIKAM.

Insg cxeM 3TO MpaBO HAET OOCTYN K COOEPIKAIMMCSI B HUX OOBEKTaM (IIPEeArnojiaraeTcs, 4To IIPHU
39TOM UMEIOTCS ITPaBa, HEOOXOOUMEIE [JIST OOCTYIIa K caMuM 06beKTaM). I[1o CyTH 3TO IPaBO O3BOJISIET
CYyOBEKTY «IIPOCMATPHUBATL» OOBEKTHI BHYTPH CXeMbI. Be3 9Toro pa3pemenus nMeHa 0OHEKTOB BCE JKe
MOKHO OyAeT y3HaTh, HalIlpuMep, 00paTUBIINCEH K CHCTEMHBLIM KaTajioraM. KpomMe Toro, eciiu 0To3BaTh
9TO IIPaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OIEPATOPHI, /I KOTOPHIX IPOCMOTDP UMEH
00BEKTOB OBLI BEIIIOJIHEH PaHee, TaK YTO 9TO IIPABO HE I0O3BOJIsIET abCOIIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.

I mocemoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATb Q)YHKL[I/II/I currval U nextval.

711 TUTIOB ¥ MOMEHOB 3TO IPaBO MO3BOJISIET UCIIOIb30BaTh 3aJaHHBIN TUII UITH JOMEH ITPU CO3[aHUU
TabnuI, GYHKIUNW UKW OPYTUX 00BEKTOB CXeMEL. (3aMeThbTe, YTO 9TO IPABO He OrpaHUYUBaeT 00Iee
«HCIOIb30BaHUe» THIIA, HallpuMep obOpalleHre K 3HAYeHUSIM THUIIA B 3ampocax. be3 3Toro mpasa
HeJIb3sI TOJIBKO CO3[aBaTh OOBLEKTHI, 3aBUCSIIME OT 3amaHHOTro Tuia. OCHOBHOE IIpeaHa3HadYeHue
9TOr0 IIpaBa B TOM, YTOOBI OTPAHUYUTh KPYT II0JIb30BaTEeIel, CHIOCOOHEIX CO3aBaTh 3aBUCUMOCTH OT
THIIa, KOTOPble MOT'YT BIIOCJIEACTBUM IIOMENIaTh BIaAesiblly THUIIa U3MEHUTH €T0.)

[I7st 06EPTOK CTOPOHHUX OAaHHBIX 9TO ITPABO MO3BOJISIET CO3AABATh UCIONL3YIOIINE UX OMPEeNeIeHUST
CTOPOHHUX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO MO3BOJIIET CO34aBaTh UCIOIb3YIONINE UX CTOPOHHUE TaOJIMITH.
HapenéHHble 3TUM IpaBOM MOTYT TaKXKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YAAIATh COOCTBEHHEIE
COIIOCTABJIEHUS IIOIb30BaTEJIeH, CBSI3aHHLIE C ONPeNeIEHHEIM CePBEPOM.

HpaBa, Tpe6y10H.II/IeC5{ OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHUIIAX CIIPDABKU 3TUX KOMAH.

Postgres Pro mo ymomyaHuI0 Ha3HadyaeT PONU PUBLIC TpaBa [Jid HEKOTOPHIX THUIOB 0OBEKTOB, KOTHa
9TH 00BEKTHI co3maroTcs. s Tabmui], cTONOI[0B, MOCIEOBaTEIbHOCTEN, 0OEPTOK CTOPOHHUX MaHHBIX,
CTOPOHHUX CEPBEPOB, OOMBIINX OOBEKTOB, CXEM U TAOGJMYHBIX IMPOCTPAHCTB PUBLIC MO YMOJTYaHUIO
HUKaKHUX IIpaB He Imoiyd4aeT. 1 OPyTrux TUIOB OOBEKTOB PUBLIC IIOJIyYaeT ClIenyoInye IIpaBa IIo
YMOMYaHUI0: CONNECT M TEMPORARY (CO3[aHWe BpPEeMEHHBIX Ta0iuil) ansd 6a3 JaHHBIX; EXECUTE — [
byHKUME ¥ TIpolenyp; USAGE — OIS SI3LIKOB M THUIIOB MAHHBIX (BKJIOYasi JOMeHHI). Biagemerr o6beKTa,
KOHEYHO XK€, MOXKET OTO3BaTh (IIOCPEICTBOM REVOKE) KakK SIBHO Ha3HAa4YeHHBIE IIpaBa, TaK U IIpaBa IIo
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ymosrdaHuo. ([I711 MakCcuManbHOM 6€30IMaCHOCTH KOMaHAy REVOKE HYKHO BBHIIIONHSTH B TPAH3aKIIUH,
co3maroliei 00bEKT; TOrfia He 00pa3yeTcsi OKHO, B KOTOPOM APYTOM IT0Ib30BaTE b CMOXKET 0O0PaTUTHCS K
00bekTy.) KpoMe Tor0, 3THM M3HAYaIbHO Ha3HAYaeMbIe IIpaBa 10 YMOJTYaHUI0 MOXKHO IIEPEOIIPENEIUTh,
Bocnonb3oBaBiuck KoMaHnoi ALTER DEFAULT PRIVILEGES.

B Ta6murie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIIEHUsI, KOTOPHIMU 0003HA4Yal0TCSA 3TH PaBa B CIIMCKaX
ACL (Access Control List, Cnucok KOHTpPOJIS HOOCTyla). Bul yBUOUTE 3TM COKpallleHus B BEIBOOE
TIepeuncieHHBIX HUKe KoMaH[ psql umu B ctonbuax ACL B CMCTEMHBIX KaTajiorax.

Ta6aumna 5.1. CokpamiéHHbie 0003HaUYeHus npaB B ACL

IIpaBo Cokpamenue IIpuMeHHUMBbIEe THNILI 00HEKTOB

SELECT r («read», yTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 O0BEKTHI,
nomoOHBEIM TabauIlaM), CToI0er] TabIuIThl

INSERT a («append», TABLE, cTOJI0EI TaOIHUITEI

moOaBiieHue)

UPDATE w («write», 3anuce) LARGE OBJECT, SEQUENCE, TABLE, CTOJO€I]
TaAOIHITHI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES X TABLE, cTON0OEI] TaOIHUITEI

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,

LANGUAGE, SCHEMA, SEQUENCE, TYPE

B Tab6muma 5.2 mns Kaxporo Ttuna SQL-o6beKTa ITOKa3aHH OTHOCSIIHECST K HeMy IIpaBa, C
WCIIONIb30BaHUEM IIPUBEIEHHBIX BHIINIE COKpallleHui. Takxke B HeM MOJIsI KaXXOOro THIIA ITpHBeeHa
KoMaHpAa psql, KoTopas MO3BOJIIET Y3HATh, KaKKWe IIpaBa HasHaYeHb! [jIsi 00beKTa 3TOr0 THUIIA.

Tadiuna 5.2. CBogKa npas JocTyna

Tum odoneKTa Bce npaBa IIpaBa pUuRLIC mo |Komanpa psql
YMOTYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION MJIX PROCEDURE X X \df+
FOREIGN DATA WRAPPER U HeT \dew+
FOREIGN SERVER U HeT \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HeT
SCHEMA uc HeT \dn+
SEQUENCE rwU HET \dp
TABLE (M 00BEKTHI, IOOOHEIE arwdDxt HET \dp
TabnuiamM)
Cronberr TabIHIIEL arwx HeT \dp
TABLESPACE C HeT \db+
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Tun oobeKTa Bce npaBa IIpaBa pUuRLIC mo |Komanpa psql
YMOJIY9aHHUIO
TYPE U U \dT+

IIpaBa, Ha3HaYeHHBIE OJIT ONpPEeHesIEHHOTO0 O0BEeKTa, BHIBOOSITCS B BUME OJIEMEHTOB aclitem, Ife
KaX[Obl aclitem OTpazkaeT pa3pelleHus, KOTOphle ORI IPemoCTaBlIeHbl CYOBEKTY OIpemeléHHBIM
npaBojaTeneM. Hampumep, 3anuck calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMeeT IIPaBo SELECT
(r) c BO3MOKHOCTHBIO Iepenauu (*), a TakXKe HellepemaBaeMoe MpaBo UPDATE (w), 1 06a 9T mpaBa OaHHI
eMy PONbI0 hobbes. ECH calvin mMeeT OJIs 3TOTO OOBEKTa U OPYTHe IIpaBa, NPEeOOCTaBJIEHHBLIE eMy
IPYTHUM IIpaBOfaTesieM, OHU BEIBOMSTCS B OTOEIILHOM 3JIeMeHTe aclitem. ITycToe moJjie mpaBooOiafgaTesnns
B aclitem COOTBETCTBYET POJIM PUBLIC.

HaanMep, IIPEAIIoJIOZKUM, YTO ITOJIb30BAaTEJIb miriam CO3,'E[aéT T8.6JII/II_U:>I mytable U BBHIIIOJIHSIET:

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

Torpma koMmaHma \dp B psql mokaxKeT:

=> \dp mytable
Access privileges

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

admin=arw/miriam \
(1 row)

Ecnmu cronbenr «IIpaBa moctyma» (Access privileges) mnss maHHOTo 00BeKTa IIyCT, 3TO 3HAYMUT, YUTO
onsi o0beKTa HEeMCTBYIOT CTaHOApPTHHIE IMTpaBa (TO €CTh 3alUCh IIPaB B COOTBETCTBYIOIIEM KaTajiore
cogmepxkuT NULL). [IpaBa 1o ymMon4aHUIO BCerfa BK/IIOYAIOT BCe IIpaBa OJid Bilafenblla ¥ MOTYT TakKxXKe
BKJIIOYATh HEKOTOPHIE MpaBa [y PUBLIC B 3aBUCHUMOCTH OT TuUIa 00BEKTa, KaK Pa3bsCHSIJIOCH BHIIIE.
HepBaH KOMaHOa GRANT UJIIU REVOKE OJIst o0BeKTa IIPUBOOUT K CO3OAaHHUIO 3allMCH IIPAB II0 YMOJIYaHUIO
(mampumep, {miriam=arwdDxt/miriam}), a 3aTeM H3MEHSET 3Ty 3allXCh B COOTBETCTBUHU C 3aaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, TOKa3aHHbIe B cTonble «IIpaBa gocTtymna K crosnbram» (Column
privileges), BBEIBOOSITCSI TOMBKO [JIsI CTONOILIOB C HECTAHOAPTHHIMM HpaBaMu OOCTyHa. (3aMeThTe, YTO
B OAaHHOM KOHTEKCTe IIO[] «CTaHOapTHBIMK IIpaBaMu» BCErda IIOOPa3yMeBaeTCs BCTPOEHHEBIN HabGop
mpas, OpenonpeneeHHbIN O Tulla o0bekTa. Ecmu ¢ 06beKTOM CBsi3aH HAaOOp IIpaB IO YMOTYaHUIO,
TIOTyYeHHBIN MOCIe U3MeHeHUs B pe3ynbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHBIE ITpaBa OymyT
Bcerja BEIBOOUTHCS SIBHO, ITOKa3biBast 3¢ GeKT KOMaHbl ALTER.)

3aMeThTe, YTO IPABO PaCIIOPSKEHUs IIpaBaMy, KOTOPOe UMeeT BiIafiesell, He 0TMedYaeTCs B BHIBOOUMOM
CBOJKe. 3HAKOM * OTMEYalOTCs TOJLKO Te IIpaBa C IIPaBOM Iepefayy, KOTOphe ObUIM SBHO Ha3HAYEHEI
KoMy-nu6o.

5.8. MonnTuKM 3alWiuThl CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi koMmaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO OMNPEIENNUTb NOAUMUKU 3dWUMbl CMPOK, OTPAaHUYUBAIOIINE [JI I0JIb30BaTelell Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BpAIleHbl OOBLIYHHIMU 3alpocaMHu UM [00aBleHBl, U3MEHEHBI U yHOaJIeHH
KOMaH[aMH{, U3MEeHSIONIMMM JaHHBle. 3TO Ha3bIBaeTCs TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaOGiaHMII HE HMMEIOT IIOJIMTHUK, TaK 4YTO €Clih cucTeMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabuIe, BCe CTPOKHU B HEW OJMHAKOBO OOCTYIHEBI OJI YTEHUS WA
U3MeHEeHHUs.

Korpa s TaGmuilbl BKIIOYAETCS 3alllUuTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aITPOCH! K TabjHIle Ha BEIOOPKY MM MOOUMUKAIIUIO CTPOK HOJIZKHEI
pas3pemaTbCcsa MOMUTHUKOM 3aIIuTh CTPOK. (OmHAKO Ha Blagesnbla TAaOMHILI TaKWe IIOMUTHUKKA OOBIYHO
He melcTBYIOT.) ECcnm monuTuKa Oiis TaOnuIlbl He ompedesieHa, MPUMEHSEeTCS IIOIUTHKA 3alpeTa IIo
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YMOJIYQHHIO, TaK YTO HUKAKHE CTPOKH B 3TOM Talbjulle HelIb3s YBUOETh HINM MOOuGUIIMpPOBaTh. Ha
orepanuu c TabauIen B [ea0M, TaKue KakK TRUNCATE M REFERENCES, 3allliTa CTPOK HE PaCIIPOCTPaHSIETCS.

ITonuTtukM 3aluTHI CTPOK MOTI'yT IIPDUMEHATBECSA K Ol'IpeJleJIéHHbIM KOMaHOaM W/UIn POJIAM. HOJ’II/ITI/IKy
MOZKHO OIIPpeOesInTh KaK IIPpUMeHdAeMYyI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE ¥ DELETE.
KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3daThk C HECKOJIBLKUMU POJIAMH, IIPU 3TOM I[eﬁCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBaA Y HACJIEOJOBaHUA.

YToOBl OIpemenuTh, KaKWe CTPOKM OyAyT BUOUMBIMU MM MOTYT HU3MEHSThCS B Tabnuie, s
TIOJINTUKYU 3afaéTCsi BBIPAaXKeHHWEe, BO3BpAllaiollee JIOTHUYECKUH pe3yJbTaT. ITO BHIpaXkeHue OymeT
BBIUMCIIATHCS OJIST KaXKAOW CTPOKM Ilepeld APYTHUMHU YCIOBHUSIMH WM (QYHKIIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTesns. (EQUHCTBEHHBEIM HCKIIOYEHHWEM W3 3TOTO IIpPaBUiIa SBASIOTCSH repMeTHuYHbe
(pyHKIIMM, KOTOPEIE TapaHTUPOBAHHO He OOIIYyCKAIOT YTeUKYU NH(GOPMAaluY; OIITUMHU3aTOP MOXKET PELIUTH
BEITIOJTHUTE OTHU (I)YHKLII/II/I OO IIPOBEPOK 3alllMThI CTpOK.) CTpOKI/I, OJii KOTOPHEIX 3TO BEIPAXKEHUEe
BO3BpalllaeT He true, obpabaTwiBaThCcs He OymyT. YToOBI HE3aBHCHUMO YIIPaBASThL HabOOpPOM CTpOK,
KOTOpPBhIE MOXKHO BHUAETH, U HAOOPOM CTPOK, KOTOPHIE MOXKHO MOAU(HUIIMPOBATH, B MOTUTUKE MOXKHO
3amaTh OTAEbHBEIE BEIpaXkKeHMsi. BrIpaxkeHus: MTOMUTUK 00pabaThIBalOTCSA B COCTaBe 3alpoca C mpaBaMu
HCIIOTHSIOIET0 ero MOIb30BaTEeJIs, HO AJIT 00palleHus K JaHHBIM, HEIOCTYITHBIM 3TOMY MTOJTb30BaTEITo,
B 9TUX BBHIPAXKEHUSIX MOTYT MIPUMEHSITHCSA QYHKIIMHU, OTPEHOEsIoNe KOHTEKCT 6€30MacHOCTH.

Cynepnosib30BaTEeNIN U POJIM C aTpuOyTOM BYPASSRLS BCerga oOpalmarTcs K TabJuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brnapmenbiia TaGIUIlE 3a1UTa CTPOK TOXKe He NeNCTBYEeT, XOTSI OH MOXKET BKIIOUUTE €€
o cebs1 MPUHYAUTENbHO, BEIITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwemnemoe IIPABO BKJIIOYATh HMJIM OTKIIIOYATH 3alllUTy CTPOK, a TAaKXKe OIIpeneiyidTh IIOJIMTUKU OJId
TaGJ'II/II_I]:I, “MeeT TOIbKO eé BJlapgeiieln.

s co3gaHus NONMUTHUK NpenHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanesnuss — DROP POLICY. YToObl BKIIIOYHTE UM OTKJIIOUHTE 3AIlIUTY CTPOK [JIsI OIpenenéHHOR
TaOIUITLI, BOCHOJIB3YyHTEeCh KoMaHmou ALTER TABLE.

Kaxpmo# monuTHKe Ha3HAYaeTCs UMS, IIpU 3TOM MOJIA OJTHOM Ta6JII/II_H:>I MOZKHO OIIpeae/lnTb HECKOJIBKO
IONMUTHUK. TaK KakK MOJIUTHUKU IIPUBA3aHEI K Ta6JII/II_IaM, KaXnas IIOJIMTHUKa OJIA T8.6TII/ILIBI OOJIZKHa MMEThb
YHUKAJIbHOE UMJ. B Pa3HBIX Ta6J'II/II_IaX IIOJINMTUKU MOTYT UME€Th OOMHAKOBEIE KUMEHaA.

Korma x ompepnenéHHOMY 3alpoCy IPUMEHSIOTCS HECKOJIBKO IIOIMTHK, OHU 00beguHSI0TCS Jubo
JIOTUYEeCKUM CJI0XKeHUueM (eClIy IONUTUKK Pa3pelInTeNlbHEIe (10 yMOTYaHuIo)), 1100 YMHOXKeHueM (ecnu
TIOJIUTUKY OTPaHUYKTEeNIbHEIE). ITO I0JOOHO TOMY, KaK HeKOTopas poJjb IIojiydaeT [IpaBa BCEX POJiel, B
KOTOpPEIE OHA BKJII0UeHa. Pa3pemuTensHble U OTPaHUYUTENIBHEIE TIOIUTUKNA PACCMaTPUBAIOTCS HUXKE.

B kauectBe IIPDOCTOr0 IIpHMeEpPa, CO3OaTh IIOJIMTHKY MOJIAd OTHOIIEHUHA account, ITIO3BOJIAIOIIYIO TOJIBKO
YJIEHaM POJIM managers OGp&H.IElTbCH K CTPOKaM OTHOIIIE€HHUA U IIPKU 3TOM TOJIBKO K CBOMM, MO2KHO TakK:

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

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

OTa moJMTHKA HEeSBHO IIOApa3yMeBaeT W IpemJiokeHWe WITH CHECK, HOEHTUYHOE ITPemIOKEeHUIO
USING, IO3TOMY YKa3aHHOE OrpaHMYeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
YTO OOWH MeHeIXep He MOXKET BBIIOJHUTh SELECT, UPDATE MM DELETE [OJISI CYIIECTBYIOIIHUX CTPOK,
MIpUHAAIeXKallluX IPYTroMy), ¥ K CTPOKaM, U3MeHsIeMBIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3aTh CTPOKH, IPUHAAJIeXxKalllue OpyroMy MeHeaxepy).

Ecnu ponb He 3amaHa, nub0 3a[aHO CIeIUaabHOe UMS II0Ib30BaTeNsA PUBLIC, MOJIUTHKA IPUMEHSIETCS
KO BCEM ITOIb30BaTEIsIM B HaHHOM cucTteMe. YTOOHI BCe MOJIL30BATEIM MOTNIHM OOpPATHUTLCS TONBKO K
COOCTBEHHOM CTPOKE B TabONHUIlE users, MOXHO IPUMEHUTH IPOCTYIO MOTUTUKY:

CREATE POLICY user_policy ON users
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USING (user_name = current_user);

910 paboTaeT MOmOOHO MPENBIAYIIEMY IIPUMEDY.

YTo6BI OIPENENUTD OJI CTPOK, HOOaBIsIEMEIX B Ta0JIHIY, OTHAEIbHYIO IOJIMTUKY, OTIIMYHYIO OT IIOJINTUKH,
OTPaHUYMBAIOIIEH BUIUMBIE CTPOKH, MOXKHO CKOMOWHHUPOBATh HECKOILKO MONMUTHUK. Clemyrolias mapa
TIOJIUTHK IIO3BOJIUT BCEM II0JIb30BATEJIIM BUIEThH BCE€ CTPOKHU B TAOJIHIIE users, HO U3MEHSITh TOJILKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);

CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

I71s1 KoMaHObl SELECT 9TH ABE MOJIUTUKN 00BeOUHSIOTCS Ollepaliel OR, TaK YTO B UTOTE 3TO ITO3BOJISIET
BRIOMpPATH BCE CTPOKU. [IJIs1 KOMaH[ APYTHUX TUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, 4YTO U paHbIIIe.

3aIIuTy CTPOK MOZKHO OTKITIOYHUTh TaK 7K€ KOMaHOOMW ALTER TABLE. IIpy OTK/IIOYEHHUH 3AITUTHI, IIOJTUTHKH,
ompenesiEHHBIE OIS TAOJHIIEI, HEe YOAJSIOTCS, a IPOCTO UTHOPUPYIOTCs. B pesynbraTe B Tabmuile OymyT
BUOHBEI M1 MOTYT MOOUGMUIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHUCTEMEHl IpPaB
SQL.

Huxke mokasaH pPa3BEPHYTHIM IIPUMEP TOTO, KaK O9TOT MeXaHM3M 3allUTEl MOXKHO HPUMEHSTH B
TTPOU3BOACTBEHHOM cpefe. Tabnuua passwd UMUTUPYeET daiin naposeit B Unix:

—— IlpocTo¥ npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

)

CREATE ROLE admin; —-—- ADMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONL30OBATENb

CREATE ROLE alice; —- OOBbIUHBIM MONb30BaATENb

—— Hanomndendue TabIMULEBL
INSERT INTO passwd VALUES

('admin', 'xxx',0,0, '"Admin', '111-222-3333"',null, '/root"', '/bin/dash');
INSERT INTO passwd VALUES

('bob', 'xxx',1,1,'Bob"', '123-456-7890"',null, '/home/bob"', '/bin/zsh"');
INSERT INTO passwd VALUES

('alice', "xxx',2,1, 'Alice"','098-765-4321"',null, '/home/alice', '/bin/zsh"'");

—— Heo6xOOMMO BKINIOUUTHL OId STOH TaOIUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3gaHue MNONHUTHK

—— AIOMUHUCTPATOP MOXET BUIETh U OOOABNATL JOOHE CTPOKU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIUHBIE TIONB30OBATENMH MOTYT BHUIOETH BCE CTPOKHU

CREATE POLICY all_view ON passwd FOR SELECT USING (true);
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—— OObIuHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE OAHHBIE, HO
—— He MOTyT 3alaThb NPOU3BOINLHYIO O060NOUKY BXOOa
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')

)i

—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [onb30BaTENdM pal3pemaeTcd uYTeHHEe TONbKO OOmemOCTYIHBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspenmaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHM pPaboTaioT
oxXupgaeMbIM 0o0pa3zoM. [IpuMEeHHTENBbHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCcTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH H IIOIId
postgres=> set role admin;

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
admin XXX \ 0 | 0 | Admin | 111-222-3333 | | /root
| /bin/dash
bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob
| /bin/zsh
alice XXX 2 1 Alice 098-765-4321 /home/alice
| /bin/zsh
(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

postgres=> select user_name, real_name, home_phone,extra_info,home_dir, shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir | shell
——————————— -4 4
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for relation passwd
—— Amuca MOXeT UH3MEeHUTH CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
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UPDATE O

postgres=> update passwd set shell = '/bin/xx';

ERROR: new row violates WITH CHECK OPTION for "passwd"

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for relation passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapoNb; IMOMNBITKH MNOMEHdTb Opyrue mnaponu RLS mpocTo
UTHOPUPYET

postgres=> update passwd set pwhash = 'abc';

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUH
HECKOJILKUX ITOJIUTUK OHU 00LeIUHSIINCE JIOTHYECKUM onepaTopoM «MJIM». X0Ts MOKHO CO30aTh TAaKue
pa3pemmnTenbHble TOJIUTUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnaTrh JOCTYHI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHMPOBATh Pa3pPElINTEeIbHBIE IOJUTUKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alUCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIEPaTOPOM
«W»). B pa3BuTHe IpeObIAyIIero npuMepa Mbl H00aBUM OTPAaHUYUTEIIFHYIO MOJIMTUKY, Pa3peIlaroIyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3alluCIM TaOIHIThI
passwd:

CREATE POLICY admin_local_only ON passwd AS RESTRICTIVE TO admin
USING (pg_catalog.inet_client_addr () IS NULL);

3aTeM MBI MOXKeM yO0emUThCS, YTO aIMUHHCTPATOP, IOOKIIOYEHHBLIM 110 CETH, He YBUOUT HUKAKHUX
3amnucei, 6aromaps 3TOM OTPAHUYUTEILHOM IOJIUTHKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |
shell

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OTPaHUYEHUS YHUKATLHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach IEeIO0CTHOCTb MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIlUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTy4Yasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOMHUPOBAHME MOXKET OKa3aThCS MPOBAJBLHBIM, €CITM MEXAHW3M 3alUThl Ha YPOBHE CTPOK
MOn4Ya He JaCT CKOMMPOBaTh KakWe-TuOO0 CTPOKM. B TakoM ciiydae BBl MOXKETE YCTAHOBUTH IJIS
rmapaMeTpa KOHGUTYpalUuu row security 3HaueHue off. ITO caMo 10 ce6e He OTKIIIOYUT 3alIUTy CTPOK;
IIPU 9TOM IIPOCTO OyHeT BhImaHa omubKa, eC/IM Pe3yIbTaTH 3alpoca OTGUILTPYIOTCS IIOJIUTUKOM, C TEM
4YTOOBI MOZKHO OBIJI0O U3YYUTH IPUYNHY OIINOKHU U YCTPAHUTH €€.
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B npuBenéHHBIX BEHIIIE IpUMepax BBIPAXKEHUS IOJIUTHKK YYUTHIBAIU TOJILKO TeKyllne 3HadYeHUs B
3ampalrnBaeMoy UK U3MEHSIEMOM CTPOKe. DTO CaMbl¥ IIPOCTOM U Haubosee 3h(HEeKTUBHEIN 10 CKOPOCTH
BapUaHT; II0 BO3MOXKHOCTHY peanu3aluio 3allluThl CTPOK CJIeAyeT IPOEKTUPOBaTh UMEHHO TakK. Ecniu xe
OJISI IPUHSTUS PEMIEHUsI 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
5TO MOXKHO OCYIIIeCTBUTH, IIPUMEHSS B BEIPAXKEHUSX IIONUTUK BJIOXKEHHBIE SELECT WKW (QyHKIIUH,
cogepxkamye SELECT. OgHAKO y4THUTe, YTO IIPH TAKOM peanu3alyi BO3MOXKHBI YCJIOBUS T'OHKH, UTO
YypeBaTO yTEYKOU MH(pOPMALUM, €C/IU He IPUHATH MepPHl IpefocTopoxkHocTu. Hanpumep, paccMoTpuM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high'");
GRANT ALL ON groups TO alice; -- alice gBndeTcd aIMHHHCTPATOPOM

GRANT SELECT ON groups TO public;

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups) ;

INSERT INTO users VALUES
('alice', 5),
("bob', 2),
("mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('"slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id HmaHHOH CTPOKH
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

—— Mbl 3amumaeM Tabnuuy c uHbopMalued, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CJIerKa CEKPeTHYIO» MH(OopMaIluio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

BEGIN;
UPDATE users SET group_id = 1 WHERE user_name = 'mallory';
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UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepBbIii B3T/ISA0 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIIOBUAX He NOJIZKHA YBUIETh CTPOKY «secret
from mallory». OgHakKo 3mechk BO3MOXKHO ycioBue TOHKHU. Ecnnu Mannopu (posb mallory) IapajjiejibHO
BLHITIOJIHAET, CKa2KeEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXmMme READ COMMITTED, OHa CMOXKeT yBuAeTh «secret from mallory». 3To
IIPOU30UIET, €CIU €€ TpaH3aKIUA OOUMET OO CTPOKM information cpa3y IOCNEe TOTO, KaK 9Ty CTPOKY
u3MeHUT Amnwuca (pomb alice). OHa 3abimoKuUpyeTcs, oXupas (GUKCUPOBAHUSA TPAH3AKIUU AJIHCH, a
3aTeM IPOUYNTaeT U3MEeHEHHOE COIepKUMOe CTPOKY O61arogaps IpenioXkeHuio FOR UPDATE. OfHAKO Ipu
9TOM U3MEHEHHOE COOEePXKUMOE users He OyOeT NPOYUTAHO HESIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIIOKEHHBIM SELECT BHITONHSETCS 6€3 yKa3aHus FOR UPDATE; BMECTO 9TOT'0 CTPOKA users YUTAETCS U3
CHMMKa, TIOJTyYEeHHOTO B HavaJjie 3ampoca. TakuMm o0pa30oM, BeIpAXKeHWE IOJIMTUKK IIPOBEPSIET CTapoe
3Ha4YeHUe YPOBHS IPUBUJIETUYN ITONIb30BaTeNd mallory ¥ IIO3BOIAET €l BUAETh U3MEHEHHYIO CTPOKY.

O6GoiiTu 3Ty IpPOOGJIEMY MOXKHO HECKOJNIbKMMHU ciiocoOamu. [lepBoe IpocToe pelleHue 3aKIII0YaeTcs B
UCTOJIb30BAHUU SELECT ... FOR SHARE BO BJIOXKEHHBIX 3ampocax SELECT B MOJUTHKAX 3alllUTHI
cTpok. OmHAKO O 3TOro moTpedyeTcs maBaTh 3aTPOHYTHIM IIOJIb30BATEJISIM IPABO UPDATE B II€JI€BOU
tabnuie (3mech users), UTO MOXKET OBITH HeXejgaTenbHO. (XOTSd MOXKHO HPUMEHHUTH €IE€ OOHY
TIOJIUTUKY 3allUTH CTPOK, YTOOBI OHKM He MOTJIM IPAKTUYECKU BOCIIONIE30BATLCS 3TUM IIPABUIIOM;
60 TIOMECTUTh BJIOKEHHBIM SELECT B (QYHKIIHMIO, OIIPEeNesiollyl0 KOHTEeKCT Oe3omacHocTu.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHKUE OJIOKMPOBOK CTPOK B Ie1eBOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C IIPOM3BOOUTEJIBHOCTEIO, 0COOEHHO IIPU 4YaCThHIX UBMEHEHUAX. prroe penieHue, IMpakKTUu4YHOe, e€Cliu
neneBas Tabulla U3MeHAEeTCA HedacTo, 3aK/IlouaeTcs B OJIOKUPOBKe 11eJ1eBOM TabIUIIH B peXuMe ACCESS
EXCLUSIVE IpHU U3MeHeHnHY, YTOOb HUKaKMe IIapajlUlelibHbBle TPaH3aKIWK He BUAEIN CTaphle 3HAaUYeHUs
CTPOK. JIn60 MOKHO IPOCTO HOKOATHCS 3aBEPIIEHUS BCEX ITapalieJIbHBIX TPAH3aKIWH I10CJIe U3MEHEHU S
B LIeJIeBOY Tabmulle, IpeXKae YeM BHOCUTh U3MEHEHHUSI, pACCYNTAHHbLIE HAa HOBLIE YCJIOBUS 0€30IIaCHOCTH.

3a OomoTHUTEeIbHLEIMH moapobHocTssMu obpaTtuteck K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manHBIX Postgres Pro comepXKuT OOMH MJIM HECKOJIbKO MMEHOBAHHBIX 9K3eMILISIPOB 06as.
Ha ypoBHe KiacTepa CO3[alOTCS POJIU U HEKOTOphle Apyrue oO0beKTH. IIpu 5TOM B paMKax OTHOTO
TIOAKITIOYEHUS K CepBepy MOXKHO oOpaIiaThCs K JaHHBIM TOJIBKO OJHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPYU YCTQHOBJIEHUY COEIUHEHUS.

IIpumMeuyanue

ITonb3oBaTenm KjacTepa He 00si3aTeNIbHO OyOyT MMEeTb HOCTYII KO BCeM 0a3aM HaHHBIX 3TOTO
Kimactepa. ToT ¢akT, 4TO POJIM CO3MAIOTCS Ha YPOBHE KjacTepa, O3HA4daeT TOJBKO TO, YTO B
KJjlacTepe He MOXKeT OBITH OBYX POJIEd joe B pPal3HBIX 0a3axX MAHHHBIX, XOTS CHCTEMa MO3BOMSET
OTPAHUYUTEL OOCTYI joe TOTBKO HEKOTOPHIMU 6a3aMu JaHHBIX.

baza maHHBIX COOEePXKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Yepeab ComepzxKaT
Ta6J'II/ILU:I. CxeMBI TakXke comepzKaT MMEHOBaHHEIE 00BEKTHI OPpyrux BHOOB, BKJIIOYas THIIBI HAaHHBIX,
(l)YHK].[I/II/I X OIIepaTopkl. OJIHO U TO Xe MMsI 00beKTa MOXKHO CBOGOJIHO HUCIIOJIB30BAaTh B PA3HHBIX CXEeMaX,
HaIpUMepP U schemal, U myschema MOTYT COOepzKaTh TaGJHUIEI C UMEHEeM mytable. B oTnuyme ot 6a3
OaHHBIX, CXeMBI HE OT'PaHUYHNBAIOT OOCTYII K OaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00BEeKTaM B
mo60o# cxeMe TeKyIel 6a3bl JaHHBIX, €CJIH UM Ha3Ha4deHbl COOTBETCTRYIOIINE IPaBa.

EcTh HECKOTBKO BO3MOXKHEBIX OGLHCHGHHﬁ, OJIsi 94ero CTOUT IIPUMMEHATE CXEeMBI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JTh30BaTEIel, HE3AaBUCUMO OPYT OT
mpyra.
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e Yrto06H O6'b€JZ[I/IHI/ITb 00BEeKTH 6a3bl HOAaHHBIX B JIOTUYECKHEe I'DYIIIIBL OJId 00JIeTYeHU ST YIIPpABJIIEHUA
HUMHU.

* YToO6H B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIE IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnI B HEKOTOpPOM CMEICJIE momoOHBEI KaTajoraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2K€HHBIMU.

5.9.1. Co3paHue cxembl

71 co3manus cxeMsl ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5TOM BBl OIIpefensieTe UM CXeMEBL
110 CBOEMY BHIOOPY, HANIPUMEP TakK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe NosHOe UMs, COCTosIlee U3 UMEH
CcxeMbl 1 00bEeKTa, Pa3OeIEHHBIX TOYKOM!:

cxeMa. rabnuia

DTOT CHUHTAKCHUC pa60TaeT Be3ae, rge OXXugaeTcd uMsa TaﬁJ'II/II_IBI, BKJIIOYAaA KOMaHIOBI MOJII/I(l)I/IKaI_II/II/I
TaGJ'II/II_I]:I 1 KOMaHObI 06p860TKI/I OAaHHBIX, oﬁcy}KnaeMHe B CJIeOAYIOIINX I''itaBaX. (HJ’IH KPAaTKOCTHU MEL 6y11eM
T'OBOPUTE TOJIBKO O Taﬁnuuax, HO BCé 3T0 PacCIIpOCTPaHAETCA U Ha OPYyTue TUIIEI UMEHOBaHHEIX OG'BGKTOB,
HaTNpUMep, TUTIH U QYHKITUN.)

EcTs ewié 6osiee oOILIUHA CUHTAKCHUC

fasa_gaHHBIX.CxXeMa.TabnHia

HO B HACTOSIIee BpeMsl OH IIOANEePKUBAETCS TOIBKO HJisg (OopMabHOTO COOTBETCTBUS cTaHAapTy SQL.
Ecnu BuI YKa3bIBaeTe 6a3y OAHHBIX, 9TO MOXKeT OBLITH TOJIBKO 0Oa3a OAaHHBIX, K KOTOpOfI BHI IIOOKJIFOYEHEI.
Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TakK:

CREATE TABLE myschema.mytable (

YTo6BI yOamUTh IIYCTYIO CXeMY (He CofepzKallyio 00bEKTOR), BEIIIOTHUTE:

DROP SCHEMA myschema;

YmanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEM 00BbEKTaMM MOKHO TakK:

DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHu3M omnucaH B Pasmesne 5.14.

YacTo GBIBAET HYKHO CO3[aTh CXeMYy, BIafie/IbIleM KOTOPOoH OymeT Apyro¥ Iojab30BaTeslb (3TO OOUH U3
crtoco00B OrpaHHUYeHUs MOJIL30BaTEIeH MPOCTPaHCTBaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wmM4 HO/IB30BATENd;

Bn1 maxke MOIKeTe OIIyCTUTh UMS CXEMEI, B 3TOM ClIy4yae UMEHEM CXeMBI CTaHEeT UMS Iojib30BaTesd. Kak
9TO MOXKHO IPUMEHATH, onucaHo B [logpaspnene 5.9.6.

CxeMEI C HMMEeHaMH, HaYMHAIIIMMHUCA C pg_, ABIAIOTCA CHUCTEMHBIMH; IIOJIE30BATEJIAM HE pa3pelIeHO
HCIIOJIb30BATh TaKHEe MMEHa.

5.9.2. Cxema public

o aToro Mel co3gaBany TabIUIlE, He YKa3blBasd HUKaKue MMeHa cxeM. [1o yMoimdyaHuio Takue TabInuIThl
(m mpyrue OOBEKTH) aBTOMaTHMYECKHM IIOMeIlaloTcsa B cxeMy «public». OHa comepXuUTCSs BO BCEX
co3paBaeMbIX 6a3ax JaHHBIX. TakKuM oO0pa30M, KOMaHaa:

CREATE TABLE products ( ... );
9KBUBAJIEHTHA:
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CREATE TABLE public.products ( ... );

5.9.3. NyTb NOUCKa CXeMbl

Besme mucaTh IMOJIHBIE UMeHa YTOMHUTEIBHO, M YaCTO BCE PABHO JIyYIlle He MPUBS3BIBATH IIPUIOKEHUST
K KOHKpPEeTHOM cxeMe. [ToaToMy K TabmuiiaM oOBIYHO 00paIllaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIeMY
MIPOCTO U3 UMeHu Tabnuilkl. CcTeMa oIpenenseT, KakKas MMeHHO TabIuIla Mogpa3yMeBaeTC s, HCIIONIb3YsI
nyms NOUCKd, KOTOPHIHA TpPeICcTaBisieT COOOM CIOMCOK MPOCMAaTPHUBAeMBIX cxeM. Ilompa3yMeBaeMoi
TabnuIlell CYMTAEeTCS MHepBas IoOxXomdinasi Tabnuila, HaWgeHHas B cxeMax OyTu. Eciu momxomsimast
TabnuIla He HalgeHa, BO3HUKAET OIMMOKa, Jaxke eciiu TabIuila C TaKUM MMEeHeM eCTh B OPYTHX cXeMax
0a3bl JAHHBIX.

B03MOKHOCThL CO37IaBaTh OMHOUMEHHBIE OOBEKTH B PA3HBIX CXeMaX YCJIOXHSET HalucCaHUe 3alpocoB,
KOTOPEIE OOJIXKHEI BCerfa o0paIiaThbCs K KOHKPETHLIM 00BbeKTaM. DTO TaK¥kKe IMOTEeHIIMAaIbHO IT03BOJISIEeT
TI0JIb30BaTEJIIM BIMATH Ha IOBeOeHKe 3allPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIH CIIyd4anHOo.
BBuny npeo6amaHus HETIOTHBEIX UMEH B 3alIpocax U UX UCIIOJIb30BaHUSA BHYTpHU Postgres Pro, mo6aButh
CXeMy B search_path — II0 CyTM 3HAQ4YUT OOBEPSATH BCEM II0JIb30BATEJIAM, MMEIOIINM ITPaBO CREATE B
aTOM cxeMme. Korma BBl BEIIIONTHSIETE OOBIYHBLIM 3aIlpoc, 3JI0HAMEPEHHBIN IT0Th30BaTEJIb MOXKET CO3IaTh
00BEKTHI B CXxeMe, BK/IIOUEHHOM B Balll MyTh IIOMCKA, U TAKUM 00pa30M IIepexXBaThiBaTh yIpPaBlIeHUE U
BBITIOJTHSTH TPOU3BObHBIE GyHKIMM SQL Kak ecinu Obl UX BHIIIOJIHSIIIN BHI.

HepBa;{ CXeMa B IIYTHU IIOMCKAa HA3bBIBAETCA TeKy'I.T.IefI. JTa cxeMa 6YJIeT HUCIIOJIB30BAThCA HE TOJIBKO IIPU
IIOMCKEe, HO M IIPU CO3TaHUU 00BEKTOB — OHA OymeT BKJII0YaTh TAOIHIIEI, CO3TaHHbBIE KOMaHOOM CREATE
TABLE 0€3 yKa3aHHUSI CXEMHI.

Yrto06BI y3HATH TEKYIIUHM THUI OMCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW search_path;
B xoH(uUrypanuu no yMoiadaHuio oHa BO3BpalllaeT:

search_path

"Suser", public

ITepBHIlT 3IEMEHT CCHIJIAETCS Ha CXEeMy C MMEHeM TeKYIero Mojab3oBaTessi. Ecu TakoW CXeMbl He
CYIIIECTBYET, CChIIKA Ha HE€ UTHOPUPYETCsS. BTOPOIi 3/IeMeHT CChimaeTcst Ha cxemy public, KOTOPYIO MBI
yXKe BUOEH.

IlepBas cymiecTByIOIllasi cXxeMa B IIyTH IIOMCKa TaKXKe CUMTAETCS CXEMOM II0 YMOJYaHUIO OJI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMIO OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCBIIKM Ha 00BEKT B II000M KOHTEKCTe (Ipu MogudUKaIUM TabIuIl, U3MEHEHUH TaHHBIX WA
B 3aIpocax) CUCTeMa ITpOoCMaTpUBaEeT IyTh IOMCKA, TOKa He HAaWIOET COOTBETCTBYIOIMUN 00beKT. TakKuM
006pa3oM, B KOH(PUTYpAIIUN 10 YMOJTYAHUIO HEIIOJIHEIE UMEHa MOT'YT OTHOCHUTBLCS TOJIBKO K 0OBEKTaM B
cxeMe public.

Yrto6sl OOGABUTH B IIyTh HAITY HOBYIO CXEMY, MBI BEIIIOTHSIEM:
SET search_path TO myschema,public;

(MBI OomycKaeM KOMIOHEHT $user, TaK KaK 3[eCh B HEM HET HeoOXomguMocTu.) Temepb MBI MOXKEM
obpamaThcs K Tabnuile 6e3 yKa3aHUS CXEMHI:

DROP TABLE mytable;

N Tak KakK myschema — MePBBIM 37IEMEHT B IIyTH, HOBLIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3aBaThCS B
3TOM cxXeMe.

M= MOXeM TakXkKe HallucarTh:
SET search_path TO myschema;

Torga MBI OOMBINIE He CMOXeM oOpalaThcs K cxeMe public, He HammcaB IIOJIHOE HMSA OOBEKTa.
EmmHCTBEHHOE, YTO OTINYaeT cxeMy public OT OpyTux, 9TO TO, UYTO OHA CYIIECTBYET II0 YMOITYaHUIO, XOTSI
€€ TaK Ke MOXKHO yHOaJlUTh.
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B Pazgene 9.26 BB y3HaeTe, Kak €II€ MOKHO MaHUITYJIUPOBATE IIYTEM IIOUCKA CXEM.

Kaxk u gmst uM€H Tabiull, IIyTh MOMCKa aHAJIOTMYHO paboTaeT s UMEH THUIIOB JaHHBLIX, UMEH (QYHKIIUHI
U UMEH olepaTopoB. MiMeHa TUIIOB HaHHBIX U (PYyHKUIMM MOXKHO 3aIllMcaTh B IIOJIHOM BHUIE TakK XKe, Kak
u uMeHa Tabnull. Ecnu XKe BaM HY>KHO KCIIOJIb30BaTh B BEIPaXKeHUU IIOJIHOE UM OIlepaTopa, OJIsl 3TOTO
€CThb CIeIlMaJIbHBIN CII0CO0 — BBl MOJIZKHEI HAIIUCATE:

OPERATOR (cxema.oneparop)

Takast 3anuch HeoOxomuMa MOJisi KM30eKaHUSA CUHTAKCUYECKOW HEeOOHO3HAa4YHOCTHU. [IpmMep Takoro
BBIPAXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo yMomYaHUIO ITOJIb30BATE b HE MOXKET 0OpaIaThcs K 06beKTaM B UyKUX cxeMaX. YTOOb U3MEHUTD 3TO,
BJIafiesiel] CXeMhbl MOJIKEH [aTh MOJIb30BaTEI0 ITPaBo USAGE [OJIsT MaHHOM cxeMbl. YTOOH IIOIb30BATENU
MOTJIX MCIIONb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAMOOUTHCS Ha3HAYUTH OOMOJIHUTEJIbHBIE MpaBa Ha
YpOBHE 00BEKTOB.

ITonp30BaTeMI0 TAKKE MOXKHO Pa3pelruTh Co3haBaTh OOBEKTHI B 