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IOpunuyeckoe yBeIoMIeHHE

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

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

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

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

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

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

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

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

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

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

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

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



https://postgrespro.ru/docs/

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

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

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

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

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

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

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

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

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

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

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

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

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

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

1. Yto Takoe Postgres Pro Standard?

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

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

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

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

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

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

IIpumMeuyanue

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

Postgres Pro Standard otnudaroT oT PostgreSQL cnenyroiue yCoOBepIIeHCTBOBAHMUA:

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

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

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

IMogmepzkka uTeHUs QanaoB pg_control mpenemyux Bepcuit PostgreSQL/Postgres Pro yTunuToit
pgpro _controldata.

ITpoBepKa COBMECTUMOCTH KJlacTepa, II03BOJIAIONas ONPeNesIiuTh, COBMEeCTUMa JIU TeKyInas
Bepcus Postgres Pro c onpenenéHHLIM KIIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpHl BIUSIOT Ha
COBMECTHUMOCTE, He 3anyckas cepsep. (CM. onrcaHue apaMeTpa postgres -z U onucaHue
pgpro_controldata.)

Bo3MoOXkHOCTE U3MEHEHUS ITapaMeTpa restore_command 0€3 IIepe3arnycka cepBepa.

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

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

Postgres Pro Standard Takzke BK/IIOYaeT CIeOyIOlLINe OOIOHUTEIbHbIE MOIYIIN:

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

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

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

Mogpyne hunspell-dict, npegocTaBnsomui CioBapy oIl psifa sI3BIKOB.

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

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

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

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

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

* pg probackup — MeHeqXKep pe3epPBHOT0 KOTUPOBAHUS U BOCCTAHOBJIEHUS.

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

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

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

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

* Vrunura pg repack mis peopraHusanuu TabIuII.

* Mopgynb pg tsparser — ajgbTepHATUBHHINM aHAIN3aTOP TEKCTOBOTO IIOMCKA.

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

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

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

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

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

3. KpaTtkaa uctopusa PostgreSQL

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

3.1. NMNpoekT POSTGRES B bepknu

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

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

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

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

3

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

Kop Postgres95 6wi1 mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymenbimuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% O6ricTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HUCTIPaBJIEHUS OIIMOOK, IIPOU3OIIIN CIIEAYIOIINe U3MEHEHUS:

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

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

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

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

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

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

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

3. PostgreSQL

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

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

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

4. CornaweHus

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

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

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

5. Kak npaBusabHO cooOwmnTtb 00 oLLMOKe

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

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

5.1. AvarHocTuka owmobokK

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

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

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

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

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

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

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

5.2. Yt0 coobwaThb

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

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

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

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

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

IIpumMeyanue

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

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

IIpumMeyaHnue

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

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

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

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

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

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

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

3. Kypa coobwiaTtb

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

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

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

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

xXxVii



HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

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

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

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

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

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

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

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

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

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

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

1 . . .. . .

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

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

$ psql mydb

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

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (13.5.1)

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 13.5.1 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




A3k SQL

reomeTpuyeckux TunoB. Kpome Toro, Postgres Pro MoxkHO pacmupsits, co3gaBasi Ha60op COOGCTBEHHBIX
TUIIOB JaHHBEIX. Kak ClencTBHe, UMeHA TUIIOB HE SBISIOTCS KJIIOUEBHIMHM CJIOBAMH B HAHHOMW 3aIlUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mjis peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

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

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

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

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

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiIHeHue 3anpoca

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

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

B pesynbTaTe ODOJIXKHO IOJIYYUTHCH:

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

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

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

U nmony4uts B pe3ynbrare:

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

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

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

SELECT * FROM weather

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

BbI MOKETE TIONTYYUTE PE3YJIBTATH 3ampoca B OMPeAeNéHHOM MOPSOKe:

SELECT * FROM weather
ORDER BY city;

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

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

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

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoenpuHeHus Tadbnuuy,

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

IIpuMmeyanue

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

39TO MOXKXHO cHeJiaTh C IIOMOIIbIO cienymimero 3armpoca:

SELECT *
FROM weather, cities
WHERE city = name;

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

OO6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIYYeHHBIX JaHHBIX:

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

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjioxeHus DISTINCT aBTOMaTHYECKU yIOPSAAOYMBAET CTPOKM, TaK YTO ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT ONpefesIEHHOT0 MOPsAKa CTPOK IOCcie DISTINCT.




A3k SQL

» HasBauue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUILHO U 00BSICHSIETCS TEM, UTO CTOJIOIEI
TabnUIl weather M cities ObITHM 0OBegUHEHEI. XOTS Ha MPAaKTHUKE 9TO HEXeJIaTeIbHO, I03TOMY
nque Hepqu/ICJII/ITb Hy}KHbIe CTOHGLIBI SIBHO, a HEe HUCIIOJIb30BaTh *

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Brl GymeTe BCTpedaTh COKpAIEHUSI TAKOT'O0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

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

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

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

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

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

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

San Francisco
(1 row)

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

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

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

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

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

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

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

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

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

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

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

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

2.8. I3MeHeHue BaHHbIX

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

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHE NaHHBIX:

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

2.9. YoaneHue paHHbIX

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

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

SELECT * FROM weather;

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

(2 rows)

OcTeperanTech OIepaTopoB BHUAa
DELETE FROM mMg TabIHIEBIL

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

19



PaC].T.II/IpeHHbIe BO3MO2KHOCTH

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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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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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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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.

26



Cunrtakcuc SQL

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
KoHCTaHTy 06biuHO20 THIIAa MOKHO BBECTH OJHUM M3 CIEAYIOIINX CITOCOOO0B:
type 'string'
'string'::type
CAST ( 'string' AS type )
TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTCs Mpolleaype npeobpa3oBaHus BBOMA [JIs THUNA, 0003HAaYEeHHOT' 0
30ech type. Pe3ynbTaTOM CTAQHOBUTCS KOHCTAHTa YKa3aHHOTO Tula. fBHOe NOpUBEJeHUE THUIIA
MOXKHO OIIyCTUTH, €CJIM HYXKHBIU THUII KOHCTAHTHl OIpeNeNsaeTcs OOHO3HAYHO (HampuMmep, Korga OHa

IIPHUCBAUBAETCA HEIIOCPEOCTBEHHO CTOJ'I6LIy Ta6J'II/ILU:I), TaK KaK B 9TOM CJIy4dae IIPpUuBedeHne IIPOUCXOOUT
aBTOMATHU4Y€E€CKH.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3allMcaTh, UCIIOJIb3ysl KaK OOBIUHEIM cuHTakcuc SQL, Tak u ¢dopmar c
IoJIapaMu.

Takzke MOKHO 3aIucaTh IPHUBEeIeHNe TUIIOB, UCIIONIb3ys CUHTAKCUC QYyHKIIMM:

typename ( 'string' )

HO 3TO paboTaeT He OJIT BCeX UMEH TUIIOB; MOOpPoOHee 00 3ToM HamucaHo B [Togpasmene 4.2.9.
KoHCTpyKUmMio ::, CAST() ¥ CHHTAKCUC BBI30Ba QYHKIMM MOXKHO TaKXe MUCIIOIb30BaTh [JId
npeobpa30BaHMsI TUIIOB OOLIYHEIX BRIPAXKEHNH BO BpeMs BEIIIOJTHEHNA, KaK onucaHo B [Togpa3merne 4.2.9.
Bo m3bexkaHre CHHTAKCUYECKONW HEOMPemeneéHHOCTH, 3alHuChb rturn 'crpoxa' MOXKHO HCIIOIB30BaTh

TOJIBKO [OJId YKa3aHHUd THIIA HpOCTOI;I TEKCTOBOM KOHCTAHTEHIL. Eme OOHO OrpaHHWYE€HHEe 3allUCHU THII
'crpokxa': OHa He pa60TaeT OJId MaCCHBOB; OJId TaKUX KOHCTAHT CJiefyeT MCIIOJIb30BaTh : : UJIX CAST ().

CuHTaKCHC CAST () cooTBeTCTByeT SQL, a 3amuCh type 'string' SBAsSeTcsA 0000IIeHMEM CTaHOapTa:
B SQL Tako#i CHMHTAKCHUC NOOAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI JaHHEBEIX, HO Postgres Pro mo3Bomnsiet
HUCIONIb30BaTh €ro Ojisd Bcex. CHHTAaKCHUC C : : UMeeT ucrtopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BHI30Ba QYHKILIMH.

4.1.3. OnepaTtopbl

Nmsi omepaTopa obpal3yeT IOCJIEOBATENLHOCTh He 0o0jiee yeM NAMEDATALEN-1 (mo ymonyanuio 63)
CHMBOJIOB U3 CIIeQYIOIero CIucKa:

+-*¥/<>=~1@#% "~ &| ?
OpmHaKo [/ig UMEH OIIePaTOPOB €CTh eIlé HECKOIBKO OTPaHUYEHUH:

* CoueTaHus CUMBOJIOB —— ¥ /* He MOTYT IPUCYTCTBOBATh B UMEHHU OIIEPATOpa, TaK Kak OHU OymyT
0603HavaTh HAYaJI0 KOMMEHTaPHI.

* MHOroCUMBOJILHOE UMS ormepaTtopa He MO2XKET 3aKaH4YUBAThCAd 3HAKOM + UJIX —, €CJIK TOJIBKO OHO He
COOEePXKUT TaKKe OOUH U3 3TUX CUMBOJIOB:

~1T@#% "~ &

Hanpuwmep, @- — OOIIyCTUMOE UMS OllepaTtopa, a *— — HeT. biarogapsa 3ToMy OrpaHUUYeHUIo,
Postgres Pro moxkeT pa3bupaThs KOppeKTHbIe SQL-3anpockl 6e3 TpobeioB MexKay KOMIIOHEHTaMMU.

"2

3amnuceiBas HecTaHAapTHBEIE SQL-omepaTophl, OOBIYHO HYKHO OTHENISATh MMeHa COCEIHUX OIepaTOpPOB
npobeiaMu AJIsi OMHO3HAYHOCTU. HammpuMep, eciiy BhI OIIpefe/ U JIEeBhIM YHAPHBIM OllepaTop C UMeHEM
@, BBl HE MOZKETe HalucaTh X*QY, a HOJIXKHBI HalmucaTh X* @Y, 4ToOsl Postgres Pro ogHO3HaYHO TpoYUTan
3TO KakK ABa ollepaTopa, a He OOUH.

4.1.4. CneuMasibHble 3HAKU

HeKOTOpBIe He aJ'I(I)aBI/ITHO-LII/I(I)pOBBIe CHMBOJIBI HMMEIOT CIIellhaJIbHO€ 3Ha4YeHHue, HO IIpU 3TOM
He HABJIAIOTCA OIlepaTOpaMMu. l'Io;:[po6Hee X HUCIIOJIb3OBAHHUE 6YJIGT PaCCMOTPEHO IIPpU OIIMCaHHuU
COOTBETCTBYIOIIIEI'O 3JIEMEeHTa CUHTAKCHCaA. 3mech OHA YIIOMUHAQIOTCHA TOJIBKO OJIs1 CBEOEHUA U 0606LH6HI/IH
HUX IIpeJHa3Ha4YeHUd.
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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 M3MEHEHBI OJIS JIyYIero COOTBETCTBUSA cTaHOapTty SQL W [t yMEeHBIIEeHWS ITyTaHUITHI
M3-3a HECOrJIaCOBAaHHOMW 00pPabOTKM JIOTMYECKH PABHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4JaeB 3TH M3MEHEHMWS HUKaK He MPOSBATCS, MO0 MOTYT IIPUBECTH K OIMMOKaM THUIIA «HET
TAKOTO OIIepaTopa», KOTOPEIE MOXKHO Pa3pemnTh, Jo0aBuB CKOOKKM. OmMHAKO BO3MOXKHEI 0COOLIE
ciydau, Korga 3anpoc 0ymeT pa3oOpan 6e3 omubKu, HO eT0 ITIOBENeHNe MOXKEeT U3MEeHUThCA. Eciu
Bac OECIIOKOUT, HE HAPYIIAIOT JIX 3TH W3MEHEeHHs He3aMeTHO paboTy Balllero ITPUII0KEHUS, BEI
MOJKEeTe ITPOBEPUTH 3TO, BKIIOYUB KOH(PUTYPALIMOHHBIN ITapaMeTp operator precedence warning
¥ TIPOHAOII0aB, He MOSIBSITCS JIU IIPEeOyIIPeKIeHNs B XKypHaJe.

4.2. Bbipa>keHus 3Ha4YeHuA

BBIpa}KeHI/ISI 3HAYEeHHUsA IIPUMEHAIOTCA B CaMBbIX PA3HBIX KOHTEKCTaX, HAlIpDPUMepD B CIIMCKE Pe3yJIbTAaTOB
KOMaHObl SELECT, B 3HAa4YEHUAX CTOJ'I6I_IOB B INSERT UKW UPDATE HMIJIM B YCJIOBHAX IIOMCKa BO MHOTHX
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KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKAAAPOM, YTOOBl OTJIMYUTEH €Tr0 OT
pe3yJbTaTa TaOIWYHOTO BEIPAXKEHUS (KOTOPHIM IpencTaBiseT coboi Tabmuiy). A caMu BBIPazKEHUS
3HAYEHUS 9aCTO HA3HBAIOT CKA/AAPHbIMU (MU TIPOCTO 8blipaxceHusamu). CHHTAaKCUC TaKUX BEIPAXKEHUU
TIO3BOJISIET BEIUMCIATH 3HAYEHUS U3 HIPUMHUTHUBHBLIX YaCTEW, UCIOJIb3ysd apupMeTUIEeCKHUe, JTOTUIECKHUE
¥ OpyTrUe omeparuu.

BrIpaKeHUsSIMU 3HAUEHUS ABIISIOTCS:
» KomcTaHTa UK HEIOCPEeACTBeHHOe 3HaUYeHne
¢ CcblIKa Ha cTober]

* CchUIKa Ha MO3UIIMOHHBIA ITapaMeTp B TeJie ONpeneeHus GyHKINYU UITH TOATOTOBIEHHOTO
omepartopa

* BrIpaxeHue C UHOEKCOM

¢ BripaxeHue BrIOOpA IO

e [IpumeHeHHe omepaTopa

* BrI30B QyHKIMU

e ArperaTtHoe BhIpaxKeHUe

* BrI30B OKOHHOU (PyHKIIUU

* TlpuBegeHHe THUIIOB

e TIlpuMeHeHUe ITPaBUI COPTUPOBKU
* CxansgpHBIU ITOA3aMIpocC

* KOHCTPYKTOp MaccuBa

¢ KoHCcTpyKTOp TabIUYHON CTPOKU

¢ Kpome TorO0, BRHIpakKeHHUeM 3HaYeHUs SIBASIOTCS CKOOKH (IpemHa3HauYeHHEIe OIS TPYIIIHPOBKU
MMOABHIPAXKEHUH U IIepeoIpeneeHus IPUOPUTeTa )

B momonHeHMe K 3TOMY CIUCKY €CTh €II€ HECKOTbKO KOHCTPYKIIHM, KOTOPHIEe MOXKHO KIIaCCUPUITUPOBATh
KaK BBIPAXXEHUS, XOTsSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM TTpaBuaaM. OHU OOBIYHO UMEIOT
BUO QYHKIIUM WK OTlepaTopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOIEM pa3paene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIIUM — IPENIOKeHne IS NULL.

Mul yxKe o0OCymuiaum KOHCTAaHTHI B I[lompasmene 4.1.2. B crnemyiomux pasmesiaXx pacCMaTPHUBAIOTCS
OCTaJIbHBIE BapPUAHTEHL.

4.2.1. CcbiIKM Ha cTONOLbI
CcrinKy Ha cToJ6el MOXKHO 3alKucaTh B Gopme:

OTHOIEHHE . HMI_CTOoNnbIla

30ech orwomenme — WMS TaOMUIEI (BO3MOXKHO, IIOJTHOE, C MMEHEM CXEeMBI) WUIIH €€ IICEeBIOHUM,
OTpefeNIEHHbIN B MPEOJIOKEHUN FROM. DTO UMS U PA3AEIISIONIYI0 TOYKY MOXKHO OMYCTUTh, €CITH HUMS
cTosnblla YHUKAJIPHO Cpeau Bcex TabuIl, 3aqeliCTBOBAaHHLIX B TeKylleM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHLIE NapaMeTpbl

CchimKa Ha TO3UIIMOHHBIM MHapaMeTp OPUMEHSeTCs MO oOpalleHus K 3HAYEHUIo, IIepeJaHHOMY B
SQL-omepaTtop u3BHe. [lapaMeTphl HCIIONB3YIOTCSA B ompenesieHusX SQL-QYHKIIMM U MOOTOTOBIEHHBIX
orepaTopoB. HekoTopkrle KITMEeHTCKUEe OMOIMOTEKY TaKxXKe MOANepPKUBAIOT Iepefavy 3Ha4YeHUN JaHHBIX
OTOenbHO OT caMou SQL-KoMaHIObl, U B 3TOM CiIydae ITapaMeTphl ITI03BOJISAIOT CChIJIAThCS Ha TaKue
3HaueHusd. CchlIKa Ha MapaMeTp 3aluCHIBaeTCs B clefylolne dopMme:

Suyrcio
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Hampumep, paccMoTpuM clienyioiiee onpenenenue GyHKINU dept:

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

3mech $1 Bcerma OYOET CCHIJIaThCS Ha 3HAYEHUE MePBOT0 apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

Ecnu B BEIDA2KE€HHUHU BBI UMeEeTe OeJI0 C MaCCHUBOM, TO MO2KHO H3BJIEYb OHpeﬂeHéHHbeI €ero 3JJIEMEHT,
HaIluCaB:

BEIpaXeHHEe [ HHOEeKC]

HUITH HECKOJIBKO COCETHUX 3JIEMEHTOB («Cpe3 MaCCHUBa»):

BbhIpaAXEHHE | HUXHHH_HHIEKC:BEPXHHH_HHIOEKC]

(3mechr kBampaTHBIE CKOOKM [ ] HOJIZKHBEI IIPHUCYTCTBOBaTh OYKBaJIbHO.) KaxXKOplil mmnexc caM 1o cebe
SIBJISIETCS BBIPAXKEHUEM, PE3YJIbTaT KOTOPOTO OKPYTISETCS K OIuXKalliemMy 1eIoMy.

B 06U_IeM CJIy4ae€ BripaxeHre MACCHUBaA OOJI2ZKHO 3aKJIIOYaThECA B KPYTJIbIE CKO6KI/I, HO UX MOZKHO OIIYCTHUTS,
KOrga BhEIpaXKeHHne C UHOEKCOM — 3TO IIPOCTO CCEBIJIKA Ha CTOJ'I6€I_I UJIY TTO3ULIMOHHBIN IIapaMeTp. KpOMe
TOT'0, MOXKHO COEIUHUTL HECKOJIBKO MHIEKCOB, €CJIM UCXOOHBIM MaCCUB MHOFOMGpHBII:I. HaanMep:

Mod_Tabnuia.cronbel_Maccus [4]
Mod_Tabnuua.crtonbern_maccun_2d[17] [34]
$1[10:42]

(dyHxkumga_Maccus (a,b)) [42]

B mocnemHe# CcTpokKe Kpyrible CKOOKM HeobOxomuMmbl. [lompoOHee MacCHUBBI pPacCMaTPUBAIOTCS B
Pazpgerne 8.15.

4.2.4. Bbibop nons

Ecnu Pe3ybTaT BBIPAXKEHUSA — 3Ha4YeHHe COCTaBHOI'O THIIA (CTpOKa Ta6J'II/II_I]>I), TOoTroa OHpeJ:[eJ'[éHHOG
IoJjie 3Tou CTPOKH MO2KHO M3BJI€Yb, HAIIKMCAB:

BEIDAXEHHEe . HM4d__I1OJI 4
B OGH.IGM ClIy4dae€ BrpaxeHune TAKOI'O THUIIA OOJIZKHO 3aKJII0YAaThbCsA B KPYIJIBEIE CK06KI/I, HO WX MOZXKHO
OIIYCTHUTB, KOI'la 3TO CCBIJIKA Ha Taﬁnnuy I TTO3UITMOHHBIN IIapaMeTp. HaanMep:

Mod_Tabnuia.cronberll
$1.cTonbern
(dyHKUME_KopTex(a,b)) .cTon3

(TakuM o6pa3oM, IOJIHAS CCHUJIKA Ha CTOJI0EIl — 9TO IIPOCTO YACTHHIM ciiy4dail BeiOopa mosis.) BaxkHbIN
OCOOBIY CIy4Yall 37eCch — KU3BJIeYeHUe I10JIs U3 CTOJIONa COCTaBHOTO THUIIA:

(cocTaBHOU_cTOnbel]) .1one
(Mog_Tabnuua.CcoOCTaBHOHU_cTonbel) .none

3mech CKOOKHM HYZKHBI, YTOOHI II0KA3aTh, YTO coCTaBHOMN_cTonbel — 3TO UM CTOJIOIA, a He TaOIuIlbl, U
YTO Mo _Tabnuia — UMS TaOJIUIE], @ HE CXEMEIL.

Brl moxkeTe 3allPOCUTH BCeE II0JIA COCTAaBHOI'O 3HA4YE€HUA, HAIIKMCaB . *:
(cocTaBHOH_cCTOnbEL]) . *

DTa 3amuch OeMCTBYeT II0-pa3HOMY B 3aBHCHUMOCTH OT KOHTEKCTa; mompobHee 00 3TOM TOBOPUTCS B
IMogpazpmene 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa

CyIecTBYIOT TPH BO3MOXKHEIX CHHTAKCHCa IIPUMEHEHUS OIepPaTOPOB:

33



Cunrtakcuc SQL

BhIpaxeHHe omeparop Bepaxenre (OMHAPHBIM MHPUKCHBIN OIIepPaTop)
oneparop Bepaxenue (YHaPHBIU IPe(UKCHBEIN OIepaTop)
Brlpaxenue orneparop (YHapHHIHM MOCTHUKCHBIN OIIepaTop)

Te omeparop COOTBETCTBYET CHHTAKCHYECKHUM IIpaBHUjIaM, ONMCAaHHBIM B ITompa3smerne 4.1.3, nmubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu0O0 ITOJTHOE UM oIlepaTopa B ¢popMe:

OPERATOR (cxema . HMd_oneparopa)

CymiecTBOBaHHME KOHKPETHBIX OIIEPaATOPOB M WX TUN (YHAPHBIM WM OMHAPHBIM) 3aBUCHUT OT TOTO, KAk
¥ KaKue OIepaTophl OoIpemeneHbl CUCTEMOM U MOIb30BaTejieM. BCTpOeHHBIE OmepaTOPHl ONHMCAHHI B
I'maBe 9.

4.2.6. Bbi30Bbl hYyHKL UK

BrI30B QyHKIIMK 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apTyMEeHTOB B CKOOKax:

umMa_¢yukyguu ([ BelpaxenHue [, BbpaxeHHe ... 11)
Hamnpuwmep, Tak BEIUHUCISIETCS KBaApaTHHINM KOPEHDb U3 2:
sgrt (2)

Crnucok BCTPOEHHHBIX PyHKIUYM npuBenéH B ['1aBe 9. ITonb30BaTeNb TaKXKe MOXKET ONIPefesIuTh U Apyrue
byrKIIUN.

BrinmonHsas 3amnpockl B 6a3e JaHHBIX, T7le OOHU II0JTh30BaTENIM MOTYT He MOBEPSATH OAPYTUM, B 3alUCU
BBI30BOB (DYHKIMM cOoOM0ogaliTe Mephl IPENOCTOPOXKHOCTH, onnucaHHble B Pasmene 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs13aTenbHEIe UMeHa. [Togpobaee 06 aTom cM. Paznen 4.3.

IIpumMeuyanue

OyHKIUIO, IPUHUMAIONIYI0 OOUH apryMeHT COCTaBHOTO TUIIa, MOXKHO TaKKe BBEI3BIBATh, UCIIOIb3Y S
CUMHTAKCUC BLIOOpA MO0JIsI, ¥ Hao00pOT, BEIOOD MOJIST MOXKHO 3amucaTh B PyHKIIMOHAILHOM CTUJIE.
To ecTh 3amucu col (table) M table.col PAaBHOCHUIBHBLI U B3aHMO3aMEHSE€MEI. DTO IIOBEOEHUE
He oroBopeHO cTaHpmapToM SQL, HO peamm3oBaHo B Postgres Pro, Tak Kak 3TO IO3BOISET
KUCIIONb30BaTh (GYHKIIUU [OJIS SMYIISIUU «BBIYUCIISIEMBIX IIojiel». IlompoGHee 3TO OIMCAaHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTtHblie Bbipa>keHuUs

AzpeeamHoe 8blpajceHue TPENCTaBIsIeT COo00# INpUMEHEHWEe arperaTHod GYHKIMKM K CTPOKaM,
BEIODAHHBIM 3allPOCOM. ArperaTHass (GYHKIMS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUH K OJHOMY
BBIXOJIHOMY, KaK HaIllpuMep, CyMMa WU CpegHee. ArperaTHOe BBIpaXKeHHE MOXKET 3allMCHIBAThCS
CJIemyIoUUM 00Pa30oM:

arperarHad_¢yHkyug (BepaxeHuwe [ , ... ] | npemnoxenwme order by ] ) [ FILTER
( WHERE ycnoBue_o¢unbrpa ) |

arperarHad_¢yuxkyug (ALL BepaxeHuwe [ , ... | [ npennoxenume_order_by ] ) [ FILTER
( WHERE ycnoBue_o¢unbrpa ) |

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

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

arperaruHad_¢yuxkyug ( [ Bepaxenwme [ , ... ] 1 ) WITHIN GROUP ( mnpennoxenue_order_by )

[ FILTER ( WHERE ycnoBue_¢uabpTpa ) |

3mech arperarmad_¢yHxyus — WMS paHee ONpefesIeHHON arperaTHod QYHKOUM (BO3MOXKHO,
OOIIOJTHEHHOE WMEHEeM CXEMEI), srpaxenwe — JII000e BBIpAjKeHWEe 3HAYEHUs, He copepikallee B
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cebe arperaTHoOro BBIPaXXKE€HHWs HIJIIM BBEI30BaA OKOHHOMU d)yHKI_II/II/I. Heo6si3aTenpHEIE IpennoxXeHusd
npennoxeHue_order by W ycnoBHe_¢uiabTpa OIIUCHIBAIOTCA HUXKE.

B mepBoii ¢opMe arperaTHOTO BhIpaXKeHHUS arperaTHas (YHKIIUS BBI3BIBAETCS [JI KaxKOOM CTPOKMH.
Btopass ¢opmMa 3KBUBaJIeHTHa IIEPBOM, TakK KaK yKa3aHue ALL NIOOpa3yMeBaeTcs 10 yMOJIYaHUIO.
B TpeThell ¢opMe arperaTHas (HYHKIIMS BBEI3BIBAETCS OJI BCEX PA3/IMUHBIX 3HAYEHUU BHIpaXKeHUS
(mnu HaOopa pa3lMYHBLIX 3HAYEHUM, /I HEeCKOJIbKUX BHIPAXXKEHUM), BHIIEJIEHHBIX BO BXOOHBIX JTaHHBIX.
B uerBépTolt ¢dopMe arperatHas (QYHKIUS BBI3BIBAETCHA MOJIS KaXKOOM CTPOKU, TaK KaK HUKAKOTO
KOHKPETHOTO 3HAYEeHMS He yKa3aHo (OOBIYHO 3TO MMEET CMEBICH TOJIBKO IJisi QYHKIHWU count (*)). B
rocyegHed ¢popMe UCIIOIBE3YIOTCSA COpMuUpPYoULUe arperaTHble GyHKINY, KOTOPBIE OYOYT ONUCaHBI HUXKE.

BonbmuHCTBO arperaTHHIX (QyHKIWM HUTrHOpPUPYIOT 3HaueHus NULL, Tak 4ToO CTPOKM, OJIT KOTOPBIX
BHIPAKEHMS BEIOAIOT OJHO MM HEeCKOonIbKo 3HadyeHud NULL, oTOpachiBaroTCs. ITO MOXKHO CUHTATh
WCTUHHBIM AJISI BCEX BCTPOEHHKIX OIIEPATOPOB, ECIIH SIBHO HE IOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT 00Illee KOJIUYECTBO CTPOK, a count (f1) TOJTBKO KOJITMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOOCYHUTAET UHCIIO
pa3nuyHEIX U OTIUYHEIX OT NULL 3Hayenui ctonbma f£1.

OOGBIYHO CTPOKHU AAHHHIX ITepenaloTCs arperaTHOM (QYHKIIMY B HEOIIPeNelEéHHOM IOPSAKe M BO MHOTHUX
ClIydasix 3TO He UMeeT 3HaYeHU s, HalpuMep QYHKIIUS min BRIOAET OOWH M TOT XKe Pe3yJIbTaT He3aBUCUMO
OT IIOPsIJKa MMOCTyIaINuX TaHHEX. OgHAKO HEeKOTOPHEe arperaTHele QYHKINY (TakKue KakK array_agg B
string_agg) BBEIAIOT PEe3yJIbTaThl, 3aBUCSIINE OT ITOPSOKA HAHHBIX. [ TaKUX arperaTHBIX QyHKIUH
MOXKHO H00aBUTb npennoxerue_order_by U 3afaTh HYXKHBEIM NOPAOOK. ITO npennoxewue_order_by
MMeeT TOT JKe CUHTAKCHC, YTO U ITpedJioKeHre ORDER BY Ha YPOBHE 3alpoca, KakK OmucaHo B Pasmerne 7.5,
3a MCKIIYEHHEeM TOT0, YTO ero BBIPaXKeHHUS [OOJIXKHBI OBITh IPOCTO BHIPAXKEHUSIMH, a He HMeHaMH
Pe3yIbTUPYIOINIUX CTONOIIOB UK YnciaaMu. Hampumep:

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

3aMeThTe, YTO IIPHU HCIIOIb30BAaHUM arperaTHHX QYHKINE C HECKOIBKUMHU apryMeHTaMH, IIpeIoXKeHne
ORDER BY MAET II0OCJIE BCEX apTyMeHTOB. Hampumep, Hago nucaTh Tak:

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

ITocnemuuit BapraHT CHHTAaKCUYECKM OOMYyCTUM, HO OH IIPeICcTaBasieT coO0M BHI30B arperaTHom GyHKITUU
OOHOTO apryMeHTa C OByMS KJIIo4uaMH ORDER BY (IIpH 3TOM BTOPOM HE MMEEeT CMBICJIa, TaK KakK 3TO
KOHCTAHTA).

Ecnu nmpepnoxenue _order by HOOIOJIHEHO YKa3aHHeM DISTINCT, Torga BCe BBIPaXKeHusd ORDER BY
IOJIKHEI COOTBETCTBOBATHL OOBIYHELIM apryMeHTaM arperaTHOM (1)y'HKI_II/II/I; TO €eCTh BBl HE MOXKETe
COPTHUPOBATh CTPOKH IIO BEIPDA2XKEHHWIO, HE BKJ'I]EO‘{éHHOMy B CIIMCOK DISTINCT.

IIpuMmeuyanue

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

ITpu mobGaBnmeHWM ORDER BY B OOBIYHBIM CIIMCOK apTryMEHTOB arperaTHod (QYHKIIMM, OIMHMCAHHOM OO
9TOr0, BBEIIOJIHSIETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHHUBEPCAIBHBIX M CTAaTUCTUYECKUX arperaTHHIX
byHKIMH, OIS KOTOPBIX COPTHPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (QYHKIIMH,
copmupyrwue azpezamuvlie GYyHKUUU, OIS KOTOPHIX npenmoxenue_order SABIISIETCS 0053ame/ibHbiM,
OOBIYHO TIOTOMY, YTO BLIYUCIIEHUE 3TOU (PYHKIIMKU UMEET CMBICI TOJIBKO ITPU ONPenesIEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBEIMU IIPpHMepPaMU COPTUPYIOIINX arperaTHBIX QYHKIINU SABIAIOTCS BHUYHUCIEHUS
paHra u mnpoileHTuns. I[jis copTupymolel arperaTHol GYHKIIUY npenmoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN GROUP  (...), YTO WJUIIOCTPUPYET IOCIEeOHUN IpUMEpP, HPUBEOEHHBIA BBIIIIE.
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BBIpa}KeHI/IH B npennoxeHHH order_ by BBIYUCIAIOTCS OOHOKPATHO [MOJIsI Ka}K,D;OfI BXOJIHOI7I CTPOKHU
KaK apryMeHTH OOBIYHON arperaTHod GYHKIWKW, COPTUPYIOTCSA B COOTBETCTBUM C TpebOBaHMEM
npepgnoxenud_order_by ¥ INOCTyHalOT B arperatHyio (QyHKOUM KakK Bxomdamue apryMmeHTH. (Ecim
XKe npennoxenue_order_by HaxXOOUTCA He B WITHIN GROUP, OHO He INepemae€Tcs KaK apTryMeHT(HI)
arperaTHol (yHKUMH.) BhIpaKeHUS-apTyMEHTHI, IpeAlIecTBYyIoIHMe WITHIN GROUP, (ecjii OHM €CTh),
Ha3bIBAIOTCS HENOCPeOCMBEHHbIMU ap2yMeHmamu, a BeIpaxKeHusl, YKa3aHHbIE B npennoxenunu_order_by
— daepez2upyemMblMU dapa2ymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTHoM QyHKIINH,
HelmoCpenCTBeHHbIe aPI'YMEHTHI BEIYUCIAIOTCA OOHOKPATHO MOJIsA KaXKIOOI'0 BBI3OBaA (I)YHKL[I/II/I, a He OJid
Ka}KHOﬂ CTPOKH. 10 3HAYUT, YTO OHU MOT'YT COOEepP2KaThb IIepeMEeHHbIE€, TOJILKO €CJIU 3TU IIE€epPEMEHHEIe
CTPYIIIMPOBaHLI B GROUP BY; 3TO CYyTh TO K€ OrpaHUYeHUe, YTO NekcTBoBajio Owl, Oymb 3THU
HEeIIOCPeCTBEHHEIE apr'yMEeHTHl BHE arperaTHOTO BhIpaXeHus. HemmocpencTBeHHBIE apTyMEHTHL 0OLIYHO
HUCIIOJIB3YIOTCS, HANpuUMep, OJI yKa3aHus 3HadeHUs POLEHTUJsA, KOTOPOe UMeeT CMEICJ, TOJIBKO
€CJIM 3TO KOHKPETHOe YHCJIO AJI BCEero pacué€ra arperaTHo¥ QyHKIUU. COUCOK HENOCPEeOCTBEHHBIX
apryMeHTOB MOXKeT OBITh ITYCT; B 9TOM C/Iy4ae 3allHIINuTe IPoCTo (), Ho He (*).(Ha camom mene Postgres
Pro mpumert 00e 3amucu, HO TOIBKO IIepBasi COOTBETCTByeT cTaHmapTy SQL.)

ITpuMep BBI30Ba COPTUPYIOIIEH arperaTHON QYHKITUN:

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

OHa moiny4aeT 50-bIii TPOIEHTUIb, UJIM MeOuaHy, 3HaYeHUsT CTOI0IAa income M3 TabGMUIEI households.
B manHOM ciydae 0.5 — 3TO HEIIOCPEACTBEHHBIM apryMeHT; ecjii Obl APOOh IPOIEHTUIII MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMBICTIA.

Ecnu JIOﬁaBHeHO npenozxKeHue FILTER, aneFaTHOﬂ d)YHKIJ;I/II/I IIOOAI0TCHA TOJIBEKO T€ BXOOHEIE CTPOKH, OJIA
KOTOPBIX ycrnoBHe ¢unbTpa BEIYUCIIAETCA KaK HCTUHHOE; OPYrue CTPOKH OT6paCbIBaIOTC5I. HaHpHMep:

SELECT

count (*) AS unfiltered,

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

(1 row)

IlpepomnipenenénHblie arperaTHhle QyHKIUM omnmumcaHbl B Pasmemne 9.21. Ilonb3oBaTenb TakKXkKe MOIXKET
OIIpeNeuTh OPYyTHe arperaTublie QyHKITUN.

ArperaTHoe BrRIpaXkeHuUe MOXKeT (UIypHpPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHObLl SELECT. Bo Bcex OCTanbHEIX NIPEAJIOKEHUAX, HalpuMep WHERE, OHU 3allpellleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIUYMNCISIIOTCS OO0 TOr0, Kak GOPMUDPYIOTCS Pe3yJIbTaThl arperaTHeIX
dbyrKIINN.

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCs B rmogs3amnpoce (cM. [Togpa3men 4.2.11 u Pasgen 9.23), oHO
OOBIYHO BBIYUCIISAETCS [JId BCEX CTPOK Ioas3amnpoca. Ho ecnu B aprymeHTax (MU B ycaosuu_filter)
arperaTHoOM (QYHKIMU €CTh TOJIBKO II€epeMeHHEIE BHEIIHErO YPOBHS, arperaTHas QyHKIMNS OTHOCUTCS
K OnuxaiinmeMy BHENIHeMY YPOBHIO M BBIYHCIISIETCS [OJIS BCEX CTPOK COOTBETCTBYIOIIEro 3alpoca.
Takoe arperaTHoe BBIpaXKeHHE B IIEJIOM SIBJIIETCS BHEIIHEM CCHIJIKOM [JIs CBOETO Iofm3amnpoca U Ha
KaXJOM BBIYHUCJIEHUU CHUTAETCHA KOHCTAQHTOMH. HpI/I 9TOM OOIIYyCTHMOE II0JIOKEeHUuEe aneFaTHOﬁ Q)YHKL[I/II/I
OTPaHMYMBAETCS CIMCKOM pPe3yIbTaTOB U IIpPeOJIoKeHMeM HAVING Ha TOM YPOBHE 3alpoCOB, TOe OHa
HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bbi3os 0KoHHOU ¢pyHKuuu TIpedcTaBiseT coOoM mnpuMeHeHHe (QYHKIMH, IIOHOOHOM arperaTHOH, K
HEKOTOPOMYy HabOpy CTPOK, BHIOPAHHOMY 3allpPOCOM. B OTiWYHe OT BBI30BOB HE OKOHHBIX arperaTHBIX
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byHKIIMI, Opu 3TOM HEe OPOUCXOOUT T'PYHIIMPOBKA BHIOPAHHBIX CTPOK B OOHY — Kaxmas CTpPOKa
OCTaéTCsI OTHeIbHOM B pe3ynbTaTe 3anpoca. OgHaKo OKOHHASA QYHKINS UMeeT JOCTYII KO BCeM CTPOKaM,
BOIIIEOIINM B T'PYIITY TEKYIEeW CTPOKH COTJIaCHO YKal3aHWI0 I'PYIIIHUPOBKYU (CIIMCKY PARTITION BY) B
BBI30Be OKOHHOU (yHKITUY. BEI30B OKOHHOM QYHKIMU MOXKET UMETh ClIenyiolirie GOpMEI:

umMd_@QyHkyguHu ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER w#M4d_OKHa

umMd_@QyHkyguu ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHue_QHUAbTPa ) |
OVER ( ompenmemneHHe_ OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npemnmnoxenwe_ ¢uinbrpa ) ] OVER uMg_OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npenmoxenwe ¢uinbrpa ) | OVER ( ompemeneHHe_ OKHa )

3HeCBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCH]BBHﬂe

[ mmMg_cymecTByoHmero_okHa |

[ PARTITION BY Brpaxexnuwe [, ...] ]

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

[ ompemenenue_paMkKH ]
Heo6s13aTenbHOE onpenenerue_pamxu MOXKET UMETh BHI:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mavamno_pawmku AND koHeI paMKH [ HCKIOUYEHHE_ pPaMKH ]

3HeCBHaqaﬂo_paMKHIIKOHeu_paMKHSaH&mTCHOHHHNIH3CHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cremenre PRECEDING
CURRENT ROW

cremenre FOLLOWING
UNBOUNDED FOLLOWING

W HCckInYeHHe paMkH MOXKET OBLITH CJIeOyIIIM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sopaxenmme — 3TO JIIO00€ BhIPaXKeHWE 3HAYEHUS, He CofiepaKalllee BEI30BOB OKOHHBIX (hYHKIIUH.

MMa_oxHa — CChUJIKA Ha MMEHOBAaHHOE OKHO, OIpefe/IEHHOe MPEeIJIoKeHueM WINDOW B JAHHOM 3aIllpoce.
Takke BO3MOXKHO HamucaTb B CKOOKAaX TOJHOE onpepeneHue_okHa, WUCIONB3YS TOT K€ CHUHTAKCHUC
oIpenesieHNsT MMEHOBAHHOTO OKHA B IIPEHJIOKEHWHW WINDOW; IompoOHee 3TO ONKMCAHO B CIPaBKe
no SELECT. CTOMT OTMETHTb, UYTO 3alucCh OVER wuMsa_oxHa HE IIOJJHOCTHIO pPaBHO3HaA4YHa OVER
(uMg_oxHa ...); IOCIeOHUHN BapHaHT IoOpa3yMeBaeT KONMPOBaHUE U U3MEHEHNe OIpenesieHus OKHa
u He Oy#eT OOIIyCTUMEIM, €CIIU OlIpefelieHNe 3TOT0 OKHAa BKII0YaeT olpefeleHNe PaMKH.

Ykazanue PARTITION BY TI'PyNIUPYET CTPOKHM 3ampoca B pa3desibl, KOTOPHIE 3aTeM 00pabaTHIBAIOTCS
OKOHHOU (yHKIIMEH He3aBUCHUMO APYT OT Apyra. PARTITION BY paboTaeT momo0HO MPEIIOKEeHUI0 GROUP
BY Ha YpPOBHE 3alpoca, 3a UCKIIYEHHWEM TOT0, YTO €ro apryMEeHTHl BCerfia HpPOCTO BBIPAXKEHHUS, a
He WMeHa BBIXOOHBIX CTOJIOIOB MAM 4Yuciaa. be3 PARTITION BY BCE CTPOKH, BhITABAaeMbIE 3aMPOCOM,
paccMaTpuBaOTCA KaK OOWH pa3pmell. YKasaHWe ORDER BY OOpedensieT IOPSANOK, B KOTOPOM OKOHHAs
byHukIMsa obpabaTeiBaeT CTPOKU pa3nesia. OHO Tak XKe MOAOOHO MPEIOKEHUI0 ORDER BY Ha YPOBHE
3ampoca ¥ TakK Ke He MPUHUMAEeT MMeHa BBIXOOHBIX CTOJIOIOB MIM 4YuCia. be3d ORDER BY CTPOKH
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM TTOPSAOKeE.

onpenenenne_pamxu 3aAa€T HaOOP CTPOK, 0Opa3yIOIIUX PAMKY OKHA, KOTOpasi MPEeICTaBiIsieT COOO0H
IMOOMHOXKECTBO CTPOK TEKYIIero pasfejia M HKCIOJNb3YeTCs OIS OKOHHBIX (YHKIMH, paGoTaloIllux C
PaMKOI, a He CO BceM pa3fesioM. [IomMHOKeCTBO CTPOK B paMKe MOXKET MEHSITLCS B 3aBUCUMOCTH OT TOTO,
KaKasl CTPOKa SBJISIeTCS TeKylel. PaMKy MOXKHO 3a/laTh B PeKHUMaX RANGE, ROWS HUJIH GROUPS; B KaXKIOM
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CJIy4ae OHa Ha4YUHaeTCHd C IIOJIOKEHUA Havano_paMku X1 3aKaHYUBAETCA ITIOJIOZKEHUEM KOHEI__pPaMKH. Ecnu
xoHer_pamxu He 3aa€TCS IBHO, ITOJApa3yMeBaeTCss CURRENT ROW (TeKyIas CTpPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAaYHHAETCS C IIEPBOM CTPOKH pas3fena,
a eCIH xower_paMku ONPEIenéH Kak UNBOUNDED FOLLOWING, paMKa 3aKaHYMBAETCS MOCIeIHEeN CTPOKOM
pasmena.

B pexuMme RANGE HIJIM GROUPS mavamo_pamkH, 3aaHHOE€ KaK CURRENT ROW, olImpepeiisieT B Ka4deCTBe
HauaJjia IIepByI0 poOcmeeHHYH CTPOKY (CTPOKy, KOTOpas IIPU COPTHUPOBKE COTJIaCHO YKa3aHHOMY MOJIS
OKHa IIPEHJIOXKEeHNI0 ORDER BY CUHMTAETCS PaBHOU TeKyllel), TOTOa KaK xoHel_pamky, 3aJaHHBIM KakK
CURRENT ROW, OoIIpefesiieT KOHIIOM paMKHU ITOCIEOHIOI0 POACTBEHHYIO CTPOKY. B pexkmMe ROWS BapHaHT
CURRENT ROW ITPOCTO 0003Ha4YaeT TeKYIIYI0 CTPOKY.

B BapHaHTaX oIIpeneyieHusa PaMKHUu cuemenrne PRECEDING UM cremeHre FOLLOWING B Ka4YeCTBE cMemeHHdT
OOJI2KHO 3aJaBaThbCs BEIPazKeHHEe, He cogepzKalllee Kakue-nmubo IIepeMeHHEBIE€ U BBI3OBEI arperaTHbIX UJIN
OKOHHBIX (pyHKIMMI. YTO UMEHHO 6yneT O3HAYaTh cremenue, OIPENeseTCsa B 3aBUCHUMOCTH OT pexXuMa
paMKu:

* B pexume ROWS cMemerue OONXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpUIIaTENbHBIM IIEJIEIM
YHCJIOM, ¥ 3TO YHCJIO OIpeaesisieT COBUT, C KOTOPHIM Hadasio PpaMKH IIO3ULIMOHUPYETCS Iepen
TeKylllell CTPOKOM, a KOHEell — II0CJie TEKYIlel CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OOJIXKHO 3amaBaThCs OTIUYHBEIM OT NULL HeoTpuiaTe IbHEIM
LEeIBIM YUCJIOM, ¥ 3TO YUCJIO OIIPeHesieT COABUT (10 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM Havalo paMKM IIO3UIIMOHUPYETCS Iepen I'PYIIION CTPOK, POACTBEHHBIX TEKYIIEH, a
KOHeIl — II0CJIe 9TOM I'PYIIHL. ['PYIIy POOCTBEHHBIX CTPOK 00pa3yoT CTPOKU, KOTOPHIE CYUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PeXUMa GROUPS oIlpeaefieHre OKHa [OJIKHO
comep2KaTh IIpeJioXKeHnue ORDER BY.)

* B pexuMe RANGE AJIsI UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHrne ORDER BY JOJIZKHO cOomepzKaThb
POBHO ofnuH cToNbel. B 5TOM ciiydyae cvemenue 3a0a€T MaKCHMaIbHYIO PA3HUIy MeXOy 3HaUueHNEeM
3TOTO CTONOIAa B TEKyIllell CTPOKe U 3HaUeHUeM ero XkKe B IIPedIIeCTBYIOMINX UIH II0CIeAyIoIInX
CTPOKax paMKU. TUIl MaHHEIX BEIPAKEHUS cvemeHre 3aBUCUT OT TUIIA OAHHBIX YIOPSIOOYUBAKOIIETO
ctonbua. [17151 YUCIIOBBIX CTOJIOLOB 3TO OOBIYHO TOT K€ YUCJIOBOM THII, @ [JIs CTOJIOLOB C TUIIOM
maTa/BpeMs — THUII interval. Hanmpumep, eciu yrnopsagoduBamInuil CTONI0eIl UMeeT TUII date
UM timestamp, BO3MOZKHA TaKas 3alluCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3HA4YEeHUE cremerue MIPU 3TOM MOXKET TaK XKe ObITh OTIMYHBIM 0T NULL u
HEOTPHUIATEIbHBIM, XOTS YTO CUMTATh «HEOTPUIIATEIbHEIM», OyIEeT 3aBUCUT OT THUIIA JaHHHIX.

B mo6om ciydae pacCTosiHME OO0 KOHIIAa PaMKK OTPDAaHMYMBAETCS PACCTOSHUEM [0 KOHIA pas3fela, Tak
4TO IJiS CTPOK, KOTOphle HaXOOATCS y KOHIIa pa3fesia, paMKa MOXKET COmepzKaTb MEHbIIe CTPOK, YeM
OIS OPYTHUX.

3amMeThTe, YTO B peKUMax ROWS ¥ GROUPS yKa3aHusA 0 PRECEDING M 0 FOLLOWING paBHO3HA4YHEI yKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJISI peXUMa RANGE, B cjIydae IOOXOOAIIero OIS TUMa JaHHBIX
oInpefesieHUsI 3Ha4YeHUsT «HYIIS».

HomonHeHne ucxnouerue_pamxu II03BONISET UCKIIIOUUTD U3 PAMKU CTPOKH, KOTOPBIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, mazkKe eCJIM OHU MOJIZKHBI OBITh BKIIOUEHEI COTJIACHO YKa3aHUSIM, ONPEIe ISIONINM Hadaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJIIOYaeT U3 paMKU TEKYIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKU TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjiacHO IIOPAIOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaeT
U3 paMKM BCe POOCTBEHHBIE CTPOKHU [JIST TEKYIel, HO He COOCTBEHHO TEKYIIyI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHMe II0 YMOJT4YaHUI0O — He MCKJII0OYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

[Io ymonuaHWIO paMKa OIpeOenseTcss KaK RANGE UNBOUNDED PRECEDING, 4YTO PaBHOCHUIILHO
pacIIupeHHOMY OIpefeieHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHUEM
ORDER BY 3TO O3Ha4aeT, YTO paMKa OyIeT BKJII0OYaTh BCE CTPOKM OT Hadasa pa3fesia OO IOoCciemHel
CTPOKM, POACTBEHHOM TeKyllel (OJjigd ORDER BY). be3 ORDER BY 3TO 03HauaeT, YTO B PaMKy BKJIIOYAIOTCS
BCe CTPOKH pa3feiia, TakK KaK BC€ OHU CUHUTAIOTCsA POOCTBEHHBEIMU TeKYH.[efI.
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[IelCTBYIOT TaKxKe CleOyiolllie OrpaHUYeHMuSA: B KadeCTBe wauana_pamku HEIb3s 3adaTb UNBOUNDED
FOLLOWING, B Ka4€eCTB€ xoHLa_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMxd HE MOXKET
UOTHU B IOKa3aHHOM BHIIIIE CIIMCKE YKa3aHUU nauvano_pamxu AND xowmen_pamxu IEpen HauasomM_pamxu. B
YaCTHOCTY, CHHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gonyckaetcsa. Ho
IIpY 5TOM, HaIlpuMep, onpenesieHue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTUMO, XOTS
OHO ¥ He BhHIOEpeT HUKaKhe CTPOKH.

Ecnu moGaBneHo mpemoxkeHue FILTER, OKOHHOM (DYHKIIUM ITOHAIOTCS TOJIPKO T€ BXOAHBIE CTPOKH, IJIS
KOTOPBIX ycroBHe_¢uns rpa BEIYUCISIETCS KaK UCTUHHOE; IPYTHEe CTPOKK 0TOpachiBatOTCs. [IpeamoxkeHne
FILTER JOMyCKAETCS TOJIBKO IJIST arpeTUPYIOIIUX OKOHHBIX (QYHKITHAH.

BcTpoenHble OKOHHBIE (YHKIIUM omnucaHbl B Tabnume 9.60, HO mTOJIB30BaTEIb MOXKET PACIIUPUTH
9TOT Habop, co3maBasi coOCTBeHHBIE GYyHKIHMU. KpoMe TOro, B Ka4eCTBE OKOHHBIX (YHKIIMNA MOZKHO
KUCIIOJIF30BaTh JIIOOBIE BCTPOEHHBIE MIM II0OJIb30BATEIbCKHE YHUBEPCAJIbHBIE, @ TaKXKe CTATHUCTHUYECKHEe
arperaTtHble pyHKIHMU. (COPTUPYIOIINE U TUIIOTE3UPYIOUIMEe arperaTHble QYHKIIMY B HACTOSIIEe BpeMs
HUCIIOIb30BaTh B Ka4eCTBE OKOHHBIX HEJIb34.)

3anuck Co 3BE3TOYKOM (*) IPUMEHSEeTCS IIPHU BLI30BE HEe MMEIOIINX TapaMeTpPOB arperaTHHX QyHKINHN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OLIYHO HE
IIpUMEeHAeTCAd OJisd NCKIIIOYUTEJIBHO OKOHHBIX (bYHKI_[I/Iﬁ Takue (1)YHKLII/II/I He OOIIYCKAIOT MCIIOJIb30OBAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apT'yMeHTOB (QYHKIIUH.

BrI30BEI OKOHHBIX (DYHKIINH pa3pelieHsl B 3alIpocax TOJILKO B CIIMCKe SELECT U B IPeOJIOKeHUU ORDER BY.

IomonHuTEeTbHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmnerne 3.5, Pazmerne 9.22 u [Toapasmene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

ITpuBepeHUWe TUMA OIpefenseT mpeoOpa30BaHUWE OAaHHHIX M3 OMHOTO THUMA B ApPyroi. Postgres Pro
BOCIIPUHUMAET IBE PABHOCUILHBLIE 3aTIUCH TIPUBEEHUST TUTIOB:

CAST ( BrlpaxeHHe AS THO )
BBIPAXEHHE : : THII

3anuck ¢ CAST COOTBETCTByeT cTaHmapTy SQL, Torma kKak BapHaHT C :: — HCTOPUYECKOe HacJjenue
Postgres Pro.

Korma mpuBemeHMI0O IIOJBEepraeTcss 3HauyeHWEe BBIPAXKEHUS M3BECTHOTO THIMA, MIPOMCXOMUT
nmpeoOpa3oBaHUe THIIA BO BpPEeMs BBIIOJIHEHWS. IJTO IpHUBEOeHHe OymeT YCIEeIIHHEIM, TOJBbKO eCJIH
ompefeNéH MOOXOMOSIIMN omepaTop IpeoOpa3oBaHusi TumoB. OOpaTuTe BHUMaHWE Ha HEOObIIOE
OTNIMYMEe OT HPUBEOEeHUs KOHCTAHT, OmMcaHHoro B [Tompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIIE IIPEOCTaBIIsIeT CO00H HayalbHOe IPHUCBAaNBaHNe CTPOKOBOM KOHCTAHTEI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuma (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHHue, IprueMaeMoe I JaHHOTO TUIla AaHHBIX).

HesiBHOe mpuBemeHMWEe THUIIA MOXKHO OIIYCTUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENENHUTb, KaKOW THUI
IOJIKHO MMETh BhIpazkeHue (HarmpuMep, KOTfia OHO IPUCBAaUuBAETCSA CTOJIONY TaGJIMIILI); B TAKUX CIIydasix
CuCTeMa aBTOMaTUYeCKU Ipeobpas3yer Tuml. OgHAKO aBTOMaTHYeCKoe IIpeoOpa30BaHUE BHIIIOIHSETCS
TOJILKO [JISI IPUBENEHUN C IMMOMETKOM «IOIyCKaeTCs HesBHOe MPUMEHEHWEe» B CUCTEMHBIX KaTaJjlorax.
Bce ocrambHBIE TPUBENEHUS HOJIKHBI 3alMCHLIBATHCS SIBHO. JDTO OTPaAHUYEHNEe II03BOJIsAeT u30ezKaThb
CIOPIIPU30B C HESIBHLIM ITpeoOpa30BaHuEM.

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

OpgHako 3Tto OymeTr paboTaTh TOJBKO IJISI THUIIOB, UMeHA KOTOPEBIX SBJISIOTCS TaKXe [OIIyCTUMBIMU
uMmeHaMmu ¢QyHkuui. Hamnpumep, double precision TaK HCIIOJIb30BaTh HeNb3sdA, a float$8
(ampTepHATMBHOE Ha3BaHUE TOIO Xe TUIla) — MOXKHO. KpomMe TOro, mmMeHa THUIIOB interval, time
U timestamp M3-3@a CHHTAKCHYECKOIO KOHGMIMKTa MOXKHO HCIONL30BaTh B TAKOW 3alUCH TOJBKO
B KaBHUKax. TakuMm o0pa3oM, 3anucCh IPUBENEHUWS THUIA B BUOEe BH30Ba (YHKINM HIPOBOIUDPYET
HECOOTBETCTBUS U, BO3MOXKHO, Tyd4llle OyaeT e€ He IPUMEHSTh.
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IIpumeuanue

[lpuBemeHue TUIla, IPENCTaBlIeHHOe B BHUIe BbI30Ba (PyHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MEXaHHu3My. ,E[a}Ke IIPX HKCIIOJIb3OBaHMU [OBYX CTaHOAPTHBIX THIIOB 3allMCH
BHYTPU MPOUCXOAUT BHI30B 3apPETMCTPUPOBAHHON (PYHKIIMM, BBINIOIHSIONIEN ITpeoOpa3oBaHUE.
ITo cormamieHWI0 MMEHEM TaKoW (GYHKIMKU IIPeoOpa30oBaHUS SIBJISIETCS WMS BBIXOJHOTO THIIA,
1 TaKuM o6pa30M 3allUCh «B BHOE BBI3OBaA (bYHKHHH>> €CTb He YTO HHOEe, KakK HpHMOfI BBEI30OB
HUXKenexarlei ¢yHKIuU npeodpa3oBanus. [Ipu co3gaHMMU IEePEHOCUMOrO MIPUI0XKEHUS Ha 3TO
TMOBeIeHNEe, KOHEYHO, He CJIelyeT paccUYuUThIBaTh. IlogpoOHee 3T0 ommcanHo B cipaBke CREATE
CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

HpeI[HO}KeHI/Ie COLLATE mepeoImnpenedeT IMPaBUJIO COPTUPOBKHU BHIPAXKEHU. OHOo pmoGaBrnsieTcst mocie
BEIPDAKEHU A :

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

T'O0€e MNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(l)I/IKaTOp IIpaBHJla, BO3MOZKHO J:[OI'IOJ'IHeHHbeI NMEeHEM CXeMEI.
HpennomeHHe COLLATE CBsI3BIBAET BEIPpazK€HUEe CHUJIbHEee, 4eM OIIePaTOPHhI, TAK YTO IIPpKU HGOGXOJZ[I/IMOCTI/I
CiiegyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuiio COPTUPOBKY HE OIPeeeHo SBHO, CUCTeMa 00 BEIOMpPAET ero 10 CToJI0IaM, KOTOphHIe
KCIIOJIb3YIOTCS B BEIpAXKeHUH, 100, €CIIM TaKUX CTOJIOIOB HET, IIEPEKITI0YAeTCs Ha YCTAHOBJIEHHOE OJIs
0as3kl OAaHHBIX IMTPABUJIO COPTUPOBKHU I10 YMOJIYAHUIO.

ITpemnoxkenue COLLATE HMMeEeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHUS: IIepeolpenesieHrue IopsaKa
COPTUPOBKY B MIPENJIOKEHUN ORDER BY, HAallpUMeD:

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

U TepeonpefeeHre IIPaBUJ COPTUPOBKM IIPU BHI30BE (YHKIIUM WM OIEPATOPOB, BO3BPAIIAOIINX
SI3BIKO3aBUCHUMEIE PE3YJIBTATH, HATIPUMED:

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

3aMeThsTe, UTO B MOCJIEJHEM Clydae Ipe[ioxkeHue COLLATE mobaBjieHO K apryMeHTy oliepaTopa, Ha
JIGI:ICTBPIG KOTOPOTI'O MEI XOTHUM IIOBJIMATE. HpI/I 9TOM HE€ MMeEeT 3Ha4YeHHUsd, K KaKOMY KUMEHHO apPIr'yMEHTY
omeparopa uixd GYHKIHUKM HOOABISeTCs COLLATE, TaK KaK IIPaABUJIO COPTHPOBKHU, IPHUMEHSIEeMOe K
oImepaTopy uIu (PyHKIIMH, BLHIOMPAETCs IIPKH PAaCCMOTPEHHM BCeX apryMEHTOB, a SBHOE IIPeioKeHHe
COLLATE IIepeoIlpefensieT IIpaBujla COPTUPOBKHU [JIsi BCEX OPYTUX apryMeHToB. (OmHako moOaBiieHHe
Pa3HBIX IPEaIoKEeHUN COLLATE K HECKOJIBKUM apryMeHTaM OymeT ommOKou. ITompoOGHee 00 3TOM CM.
Pazmen 22.2.) TakuM 06pa3oM, 3Ta KOMaH/a BEIACT TOT K€ Pe3yJIbTaT:

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

30eChb IIPaBHUJI0O COPTHUPOBKH HEJIB3sA IIPDHUMEHUThE K pPe3yJIbTaTy oOIllepaTopa >, KOTOpBIfI nMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHBIX boolean.

4.2.11. CkanapHblie noa3sanpochl

CKaJsIpHBIM IIOA3aIpPoOC — 3TO OOBIYHBINM 3aIIpoC SELECT B CKOOKaX, KOTOPHLIM BO3BpalllaeT POBHO OOHY
CTPOKY u oguH ctonbel. (Hamucanue 3ampocoB ocBellaeTcss B ['maBe 7.) [Tocie BHIIOMHEHUS 3ampoca
SELECT ero eQWHCTBEHHHIH pe3yJIbTaT MCIIONb3YETCS B OKPYyXKalollleM ero BhIpaXXeHuH. B KauecTBe
CKaJIsIPHOTO TOH3alpoca HEeJb3s MCIIOJIb30BaTh 3allpOCHl, BO3Bpalaiomme 0omee OJHOM CTPOKU HIIH
ctosnbma. (Ho ecnu B pes3ynbTaTe BHIIOTHEHWS IIOA3aIllpOC HE BEPHET CTPOK, CKAISIPHBIM pe3yJIbTaT
cuutaetcs paBHEIM NULL.) B mopg3anpoce MOKHO CChLIIaThCS Ha IIepeMeHHbIe U3 OKPY2KaloIllero 3aIpoca;
B IPOIIeCCe OJHOTO BRIYMCIEHUS MMOA3anpoca OHM OYOyT CUMTAThCS KOHCTaHTaMu. [pyrue BhHIPaXKEHUST
C moa3amnpocaMu onucaHbl B Pazmerne 9.23.
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Hampuwmep, crnemyommi 3aIpoc HaX0OUT CaMBIM HaCeIEéHHEINH TOPO/l B KaXKIOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPbI MAcCUBOB

KoHCcTpykTOp MaccuBa — O9TO BHIpaxkeHHe, KOTOPOEe CO37[aéT MAaCCHUB, OIpefesass 3HaueHUs ero
97eMeHTOB. KOHCTPYKTOp IIPOCTOTO MaCCHBa COCTOUT M3 KIIOYEBOTO CJioBa ARRAY, OTKpPHIBAIOILEH
KBagpaTHOM CKOOKM [, CITMCKa BhIPaXKeHUU (pa3mesIEHHBIX 3alsITHIMHU), 3a0al0IUX 3HAaYEeHHUS 3JIEMEHTOB
MacCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKY ]. Hampumenp:

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

ITo yMOTYaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CUUTAETCS OOIIMM THI [JIsI BCeX BEIPaXKeHUH, onpene e HHBIH
0 IIpaBUJiaM, OENCTBYIOIIUM M OJIS KOHCTPYKIMM UNION M CASE (cM. Pazmen 10.5). Bel MoxkeTe
IIepeoIpenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MacCUBa K TpeOyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)

OTO PaABHOCUIBHO TOMY, YTO TPUBECTHM K HYXKHOMY THUIy KaXKOoe BBIpaKeHWEe I10 OTHEIbHOCTH.
IToompoGHee mpuBemeHUEe TUIIOB OMCcaHo B [Tompasmerne 4.2.9.

MHoroMepHbLIe MaCCHBHI MOXKHO 00pPa30BBIBATh, BKIAObIBass KOHCTPYKTOPBEI MacCUBOB. IIpu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO ONOyCKaTh. Hampumep, pe3yibTaT pPabOTH 3TUX
KOHCTPYKTOPOB OUHAKOB:

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

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

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

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

MHOTOMEpHBIE MACCUBBEl [OOJIKHBI OBITH MPSIMOYTOJBHBIMU, W TI09TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOJKHBI CO37IaBaTh BJIOKEHHBIE MAaCCUBH OMMHAKOBOM pa3MepHOCTH. JTto6oe mpuBegeHmne
THUIIa, MPUMEHEHHOE K BHEUIHEMY KOHCTPYKTOPY ARRAY, aBTOMATHYECKH PACIPOCTPAHSETCS Ha BCe
BHYTPEHHUE.

DJIeMeHTHI MHOIOMEPHOI'0 MaCCHBa MOXHO CO30aBaTh HE TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OPyruMu CHOCO6aMI/I, IIO3BOJIAIOIIINMHU ITOJIYYUTH MAaCCHUBEI HY2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY([[1,2],1[3,4]], ARRAY[[5,06],1[17,8]11);
SELECT ARRAY([f1, £f2, '{{9,10},{11,12}}'::int[]] FROM arr;

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

Bel MokeTe co3maThk U IMyCTOM MAcCCHUB, HO TaK KaK MacCCHUB He MOIKET OLITb He TUIHU3UPOBAHHBIM, BEHI
IOJIXKHEL IBHO IIPUBECTU IyCTOU MAacCUB K HyKHOMYy Tuny. Hanpumep:

SELECT ARRAY[]::integer([];

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

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

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

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

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

Takoil MMoA3ampoc MOJIKEH BO3BpalllaTh OOWH CTo6elrl. Eciu 9ToT cTonbel] muMeeT THUI, OTIUYHBIM OT
MacCHBa, Pe3yIbTHUPYIOININH OJTHOMEPHEI MacCHB OyHeT BKITIOUATL SJIEMEHTHI [T KaXKIoW CTPOKU-
pes3ynbTaTa MoA3anpoca ¥ TUIOM 3JeMeHTa OymeT THUII CTOJ0Ila pe3yibTaTa. ECiu XKe THUMO CTONOIa —
Maccus, OyeT co3[IaH MaCCHB TOTO K€ THIIa, HO O0JIbIIIel pa3MePHOCTH; B II0OOM CJIydae BO BCEX CTPOKaX
TIOM3aIIpoca MOJIXKHEI BEHIMABAaTLCA MACCHUBEI OMMHAKOBOW Pa3MEpPHOCTH, YTOOHEI MOXKHO OBIJIO HOTYYHUTh
MIPSIMOYTOJILHEIM Pe3yiIbTarT.

WHpekcrel MaccuBa, CO3MaHHOIO KOHCTPYKTOPOM ARRAY, BCerma HAaYWHAKOTCA ¢ opgHoro. I[lompoGHee o
MacCHuBax BEH y3HaeTe B Pazzene 8.15.

4.2.13. KOHCTPYKTOPbI Tab/IMYHBbIX CTPOK

KoHCTpyKTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Halollee CTPOKY MW KOPTeXkK (MJIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTJIOM CKOOKM, HYJIS WM HECKONIbKUX BBIPAXKEHUM (pa3mesIEHHBIX 3aIlSTHIMU),
OITpedesAIoNINX 3HaUeHUsI I0JIeH, ¥ 3aKphIBalolel CKoOku. Hanpumep:

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

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

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

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

IIpumMeuyanue

Do Bepcum PostgreSQL 8.2 3amuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4TO
BEIpaXKeHUEe ROW (t.*, 42) CO3HaBaljio COCTaBHOE 3HA4YEHUE M3 ABYX II0JIed, B KOTOPOM IIepBoe
Ioje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee moJyie3HO. Ecimm BaM HY2KHO
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MIOJIyYUTh IPEeXHee MoBeNeHne, YTOOR OOHO 3HAYEeHKNE CTPOKHU OBIJIO BJIOXKEHO B IPYroe, HAlUIINTe
BHYTpeHHee 3HaueHue 6e3 .*, HallpuMep: ROW (t, 42).

ITo YMOJJIYaHHUIO 3HA4Y€HHEe, CO30aHHO€ BhIpaxXeHueM ROW, HMMeeT THII AQHOHMMHOMN 3anucu. Ecmm
H806XOI[I/IMO, €0 MOZKHO IIPUBECTU K UMEHOBAHHOMY COCTaBHOMY THUIIy — 160 K TUIIY CTPOKH Taﬁ]’[I/II_IBI,
6o COCTaBHOMY THIIy, CO3OaHHOMY oOIIlepaTopoM CREATE TYPE AS. fABHOE IIpuBeneHne MOXKeT
HOTpe6OBaTBC${ OJisd DOCTHZKEeHHNSA OJHO3HAYHOCTH. HaanMep:

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

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

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

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

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

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

11
(1 row)

Hcnonb3yst KOHCTPYKTOP CTPOK (KOPTEeXkKeH), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHWE [JII COXPaHEHUS
B CcTOJIOIlEe COCTABHOTO THIIA MU OJISA Nepegaydyn GYHKINY, IPUHUMAIOIIEH COCTaBHOM mmapaMmeTp. Takxke
BBl MOK€TEe CPaBHUTH OBA COCTABHBLIX 3HAYEHWS WM IIPOBEPUTh UX C IOMOIIBIO IS NULL MM IS NOT
NULL, HallpuMep:

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

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

ITompoGhuee cMm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIB30BAThCS B COYETAHUU C
mopas3alpocaMi, Kak onucaHo B Paspgerne 9.23.

4.2.14. Npasusia BbIYUCIJIEHUSA BbliPpa>keHum

HOpHJIOK BBIYHCIIEHUA HOJI[BBIpa}KGHI/Iﬂ HE onpenenéH. B uyacTHOCTH, APTYMEHTEI OIlepaTOopa HIIx
(bYHK].II/II/I He 00513aTeIbHO BLIYHCISIOTCS CJIeBa HaIIpaBO UJIX B I000M Opyrom (bI/IKCI/IpOBaHHOM IIoOpdAOKe.

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

3amMeThTEe, YTO 3TO OTIMYAETCH OT «ONTHMM3alMU» BBIYUCIIEHUS JIOTUYECKUX OIIepaTOpPOB CJieBa
HapaBo, peaJn30BaHHOU B HEKOTOPLIX A3bIKaX IPOrpaMMHUPOBaHUS.

Kak crmencTBue, B CIIOZKHBIX BHIPAXKEHUSX HE CTOUT HCIIOIb30BaTh QYHKITUYU C TOOOYHEIMU 3DheKTaMu.
Oco0eHHO OITaCHO PAaCCYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS HUIIH MOOOUYHBIE 3(P(EKTH B IIPEOIOKEHUIX
WHERE ¥ HAVING, TaK KakK 3TH IPeJIoXKEHUS TIIaTeJIbHO OINTUMHU3UPYIOTCS HPHU IIOCTPOEHUWHU IIJIaHa
BRITIOJTHEHUSA. JIorTMueckue BhIpaXKeHMUs (COYeTaHMsl AND/OR/NOT) B 9TUX NPEIJIOKEHUSIX MOTYT OBITh
BUIOM3MEHEHHI TI00BIM CI0COO0M, AOMYCTUMEIM 3aKoHaMu BysieBoit anreGphi.

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

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

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

OmHako CASE He BCerga CllacaeT B HMONOOHBIX Cciy4dasxX. [loKa3aHHBIN BBIIIE IPUEM IIJIOX TEM, YTO HE
npenmoTBpalllaeT paHHee BHIYMCIIEHHE KOHCTAHTHBIX MHopABhIpaxkeHuii. Kak omnucaHo B Pazmemne 35.7,
byHKIIMM U omepaTopnl, IOMeYeHHbBle KaK IMMUTABLE, MOTYT BBIYMCHSITHCS IIPU IIJTAaHUPOBAHUHU, a He
BHIIOITHEHUHU 3amnpoca. [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 YIIPOCTHUTH
KOHCTAHTHO€ IIOOBEIPpAXKE€HHE, OaxKe €CJIIH BO BCeX CTPOKaxX B Ta6n1/1ue x > 0, a 3HAQYUT BO BpeMd
BEBEIIIOJIHEHHWSI BETBb ELSE HUKOI'IAa HE 6YJIGT BBITIOJIHATHCA.

XOoTsT 9TOT KOHKPETHBIH HpHUMEep MOXKEeT II0KAa3aThCSA HaOyMaHHBIM, MOXO0XKHEe CHUTyalluh, B KOTOPBIX
HEesSBHO IIOSBISIOTCS KOHCTAHTH, MOTYT BO3HHKATh M B 3alpocax BHYTpH GYHKIHH, TakK Kak
3HAYEHUs apryMeHTOB (PyHKIIMH U JIOKAJILHBIX IIEPEeMEeHHBIX IIPH IIJIaHUPOBAHUHU MOTYT OBITH 3aMEHEeHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B ¢GyHKHuSX PL/pgSQL ropa3mo Oe3omacHee [Ojs 3alllUTHl OT
PHCKOBAHHHIX BEIYHUCIIEHUH MCIIOIb30BaTh KOHCTPYKIINIO IF-THEN-ELSE, 4YeM BhEIpazkKeHue CASE.

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

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

ArperaTHble QYHKIHMKA min() ¥ avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKAaM,
TaK YTO €CIM B KaAKOW-TO CTPOKE II0JIE employees OKaXETCS PaBHBIM HYJIIO, OeJIEHME Ha HOJb
MIPOU3OUMET paHbIIe, YeM CTAaHET BO3MOXKHEIM NPOBEPHUTH pe3yiabTaT (GYHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM H3HA4YaJIbHO HE IIOMajX B arperaTHyo QYHKIUIO, CIIeOyeT
BOCIIOJIb30BAThCA MIPENJIOKEHUIMU WHERE MK FILTER.

4.3. Bbi30B PYHKLUH

Postgres Pro mo3BosisieT BHI3BIBATh (YHKIIUM C MMEHOBAHHBIMU IIapaMeTPaMM, HCIOJIb3ysS 3aIlUuCh C
NO3UUUOHHOU WU UMEHHOU Iepepmaded aprymeHToB. VMeHHas mepepada OcOOEHHO IIojie3Ha MOJIst
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byHKIIME CO MHOXKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBSI3b ITapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM U HaAEXKHOUW. B IO3ULMOHHOM 3amucy 3HAUYEHUS apryMeHTOB (QYHKUIMM yKa3bIBAlOTCS B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIpefeneHuu QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJISTIOTCS C MapaMeTpaMyu (QYHKIIUH 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YUYMTHIBANUTE BIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Paspmene 10.3.

ITpu 3amnucu J1I06EIM CIIOCOOOM ITapaMeTpPHI, AJIs KOTOPHIX B OIIpefeneHun QYHKIINY 3adaHbl 3HAYEHHUS 110
YMOJITYaHHIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COGEHHO MOJIE3HO ITPU UMEHHOM mepemayde, Tak Kak
OITYCTUTBH MOKHO 110001 Ha®0op mapaMeTpoB, TOrda Kak IIPX ITO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIpaBa HaJIeBo.

Postgres Pro Takxke IOOepXKHBaeT CMEWAdHHYK Tepeaady, KOorfga IapaMeTphl MepemarTcs W II0
“MeHaM, U II0 MO3UIIMKU. B 3TOM cllydyae MO3UNMOHHEBIE [TapaMeTPhI MOJIXKHEI UOTH Mepel mapaMmeTpaMu,
repegaBaeMbIMHU 10 UMEHAM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IpUMepe Cedyoiled QyHKIIUN:

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(S1 || " ' || $2)
END;
$S

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTpP uppercase, KOTOPBIM 110 YMOJTYAaHUIO UMeeT 3HaYeHue false. APDTYMEHTHI a U
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUY UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluuu QyHKIIUY ceryac He BazKHH (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 35).

4.3.1. No3uuMOHHaA Nepepaya

[NosuimoHHas Mepefada — 3TO TPAOUIIMOHHBLIM MeXaHU3M Iepefadyu apryMeHToB ¢yHKIuu B Postgres
Pro. IIpuMep Tako# 3aduCH:

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

HELLO WORLD
(1 row)

Bce aprymeHTH yKasaHBl B 3aJJaHHOM IOpsakKe. Pe3ynbTat B03BpaI.U;éH B BEPXHEM PErucTtpe, TakK KakK
IIapaMeTp uppercase HMeeT 3HaYeHHe true. Eme ooun IIpuMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase ONYIINEH, W IIO3TOMY OH IIPpMHHMaeT 3HadYeHWe II0 YMOJIYaHHuI0 (false),
¥ pe3yiabTaT IIEePeBOOUTCS B HUXKXHHUM PErucTp. B MIO3SHUIIMOHHON 3amucu JOOBle apryMeHTHI C
OoITpenesIEHHBIM 3HAaYEHHUEM 10 YMOTYaHHUI0 MOXKHO OIIYCKaTh CIIpaBa HaJIeBo.

4.3.2. AMeHHana nepepaya
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I[lpu mMeHHOM Iepemade i apryMeHTa HOOABISETCSA HMs, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHHUs 3HaKaMu =>. Hanpuwmep:

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

hello world

(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIEH, TaK YTO OH HESIBHO IIONYy4YWJI 3HA4YEeHHe false.
I[TpeuMyIIecTBOM TaKOW 3amuCH SBISETCS BO3MOXKHOCTH 3aIllMCHIBATH apTYMEHTHI B JIIOOOM TOPSIKE,
HampuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

s 06paTHOfI COBMECTHMOCTH IIOOOEPXKHUBAETCA U CTap]:Iﬁ 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

ITpu cMeIIaHHOM Iepemade NapaMeTpPhl IePemaTCcs U 0 UMeHaM, U 1o mo3uiuu. OgHaKo KakK yzKe OBbLIo
CKa3aHO, UMEHOBaAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl ITO3UITMOHHbEIMU. HanpumMep:

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

HELLO WORLD

(1 row)

B manHOM 3ampoce apTryMeHTH a ¥ b IepefalTCs 10 MO3UIINH, a uppercase — 10 UMeHU. EMUHCTBEHHOE
000CHOBaHME TAKOT'0 BBI30BA 34€Ch — OH CTaJl YyTh 0ojiee unuTaeMbiM. OmHaAKO [yIsi 60Jjiee CIIOXKHBIX
byHKIIUY ¢ MHOXKECTBOM apryMEeHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HAYEHHUS 110 YMOJTYaHUIO, UMEHHAA TN
CMelllaHHaA Tepefaya IMO3BOISIOT 3allMCcaTh BHI30B 9 (GEeKTUBHEE ¥ YMEHBIIUTL BEPOSITHOCTD OIITHUOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHas Ilepejada B HaCTOSAIINMYM MOMEHT He MOXKET HCIIOJIb30BaThCS IIPU BEI30BE
arperaTHoOU (yHKIIUY (HO OHU OOIYCKaIOTCS, €CJIU arperaTHas QyHKIIUS UCIOJIL3yeTCSa B KaUeCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHoBblI Tabnuuy,

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

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

Korma BEI cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMII, MMEeT CMBIC/I 3apaHee BLHIOPATh egUHBIA
mabI0H MMeHOBaHUS Tabmuil u CcTonOunoB. Hampumep, pemwuTths, OymyT M B MMeHaX TabImil
KCIIOJIb30BATLCS CYIIECTBUTEIbHLEIE BO MHOXKECTBEHHOM WIM B eOWHCTBEHHOM uucie (ecTb
coo0paxKeHHs B MOJIL3Y KaXKI0r0 BapHraHTa).

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

Ecnu Ttabnuiia Bam Gonbllle He HY>KHA, Bbl MOXKETe yHOalUTh €€, BHINONMHUB KoMmaHmy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

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

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

HNmesti cpencTBa, KOTOphlE MBI OOCYOuMJiM, BBl yKe MOXKeETe CO3[aBaTh MOJIHOCThIO (HYHKIIMOHAIbHEIE
TabnuIkl. B mpogokKeHUy 3TOM T'TaBhl paCCMaTPUBAIOTCS OOIOTHUTEIbHEIE BO3MOXKHOCTY, TPU3BAHHEIE
00ecTneuuTs 1IeIOCTHOCTL NaHHBIX, 6€30TaCHOCTh U yHo6CTBO. ECc/ii BaM He TEPIUTCS HATIOJTHUTL CBOU
TaOIUIEl JaHHBIMU, BB MOXKETEe BEPHYTHCS K 3TOM I'JIaBe I1033Ke, a ceryac nepenTu K ['mase 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

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

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

B onpepenenuu Tabnuikl 3HAYEHUS II0 YMOJTYAHUIO yKa3hIBAlOTCA IIOCJe THUIla OAHHBIX CTOJOIA.
Hanpuwmep:

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

3HaYeHHe M0 YMOJIYAaHUIO MOXKET OBITh BEIPAXKEHUEeM, KOTOPOe B 3TOM C/Iy4Yae BLIUMCIISETCS B MOMEHT
IpUCBaMBaHMUs 3HAYEHUS MO yMoOI4YaHUIO (a He Korma co3maércs Tabnuila). Hampumep, cTomnliry
timestamp B KaYeCTBe 3HAYEHHUS 10 YMOJTYAHUS YacCTO IIPHCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHWsI CTPOKH B HEM OKa3aJioCh TeKyllee BpeMs. EIé oguH pacIpoCTPaHEHHEIN IpUMeP
— TeHepalus «IOCJIefoBaTEeIbHLIX HOMEPOB» OJisi BceX CTPoK. B Postgres Pro 3To o6vrYHO AenaeTcs
MIPUMEPHO TaK:

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

)i

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

CREATE TABLE products (
product_no SERIAL,

)i

SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. FleHepupyeMblie CTONOLbI

T'enepupyeMmbIii cTON0EI] SIBJIETCA CTOJIOIOM 0CO00Tr0 pofia, KOTOPHIM BCErfa BHIUUCIISAETCS U3 OPYTUX.
Takum obGpas3oM, [st CTONOIIOB OH SBJISIETCS TeM Ke, YeM IIpefcTaBieHue mOjist Tabmuilkl. ECThb OBa
THUIIa TeHEePUPYEeMBIX CTOJIOIIOB: COXpPaHEHHBIE ¥ BUPTyanbHble. COXpaHEHHLIN IeHepUPyeMbIil cTonbel]
BHIUHCIISIETCS TIpU 3anucu (moOaBIeHUU UM U3MEHEHUM) W 3aHMMaeT MeCTO B Tabiuie Tak ke, KakK
U OOBIYHBIM CTOJIOell. BUpTyanbHEIN reHepupyeMblii cTosbell He 3aHUMaeT MeCTa U BBIYMCIISIETCS IIPU
yTeHuu. [I03TOMy MOKHO CKa3aTh, YTO BUPTYAIbHBIN r'eHEepUPYEMBIH CTONI0EI] IT0X0K Ha IIpeaCcTaBlIeHue,
a COXpPaHEHHHIN TeHepUupyeMbIl cTonbel] — Ha MaTepualn30BaHHOe NTPeACTaBIeHue (3a UCKITIOYEHUEM
TOT0, YTO OH Bcerga OOHOBJIIETCS aBTOMaTUYECKHU). B HacTosInee BpeMs B Postgres Pro peanu3oBaHbl
TOJIBKO COXPaHEHHBIE TeHEPUPYEMBIE CTOJIOIIHI.

Yto6Bhl CcO37aTh IeHEepUPYyeMBIN CTOJIOeI], BOCIIOIb3YHUTECh MHPEIOKEHMEM GENERATED ALWAYS AS
KOMaHOLI CREATE TABLE, HAIPUMED:

CREATE TABLE people (

N4

height_cm numeric,

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

KmnoueBoe CJIOBO STORED, OIpefeNndioliiee THUII XpaHEHUs TeHepHUpPyeMoro CTobIa, SBISeTCH
00s13aTeIbHEIM. 3a mogpobHocTaMu obpatutech K CREATE TABLE.

HpOI/I3BeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B l"eHepI/IpyeMbII;I CTOJ'I6eI_I HEeJIb34. HOSTOMY B KOMaHOaX INSERT
Ui UPDATE HeJIb34d 3a4aTh 3HaYeHHe OJId TaKuX CTOH6HOB, XOTsA KIJII0YeBO€ CJIOBO DEFAULT yKa3aThb
MOZKHO.

[IpuMHUTEe K CBEOEHMIO CIeOyIOINe OTIWYMS TeHePUPYEMBIX CTOIOII0OB OT CTOJIOIIOB CO 3HAYEHHEM
M0 yMOMYaHWI0. 3HadYeHHWe CToJ0Ia MO YMOJTYaHWIO BBIYHCIISIETCS OOWH pa3, Korma B Tabmuiry
BIIEPBBIE BCTABIISIETCS CTPOKA M HUKAKOE APYroe 3HaYeHWe He 3aflaH0; 3HAYEeHUE XKe TeHEePUpPyeMoTo
cTo0Ila MOXKET MEHSTLCS HPH W3MEHEHHM CTPOKH M He MOXKeT OBITh IepeolpeneieHo. Bripaxkenue
3HAYEeHWs II0 YMOJTYAHWIO HE MOXKeT ofOpallaTbCsd K APYTUM cToOmaM TaGjuIlbl, a TeHePUpyoIlee
BRIPAXKEHUE, HANPOTHUB, OOLIYHO oOpalnaeTrcs K HUM. B BeIpaxKeHUHM 3HAYEHMS 10 YMOTUYAHMUIO MOTYT
BBI3LIBATHCS U3MEHUYHNBEIE PYHKIIUK, HAIIPUMeEP, random () M QYHKIIUY, 3aBUCSIINE OT BpeMeHH, a I
TeHEepPHUPYEMBIX CTOJIOIIOB 9TO He [IOMIyCKaeTCs.

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

* B renepupyiolieM BEIpaXKe€HUU MOTYT UCIIOJIL30BATHCS TOJIBKO ITIOCTOSSHHBIE QYHKIIMU U HE MOTYT
urypupoBaTh IoA3aIpPOCkl U1K CCHIJIKM Ha Kakue-nubo 3HaYeHUs, He OTHOCSIIMECS K JaHHOU
CTPOKe.

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

° FeHepprmmee BEIDA2KEHHWE HE MOXKET O6paH.IaTBCH K CUCTEeMHBIM CTOJ'I6I.I&M, 3d UCKJIIDUEeHUueM
tableoid.
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e [Ins reHepUPyeMOTO CTOJIOIIa HelIb3s 3a0aTh 3HaUeHHe II0 YMOITYaHUIO UJTH CBOHUCTBO
UOeHTUGUKAIIUH.

e T'eHepupyeMblil cTOIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEeKIIMOHUPOBAHMUSI.

e T'eHepupyeMbie CTOJIOIIEI MOTYT COEPKATHCS B CTOPOHHUX TabnuIilax. 3a IogpoOHOCTIMHU
o6patuteck K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeHBHO K HacCJiIegJOBaHHIO:

* Ecnu poguTeNbCKUM CTOJNOEI IBISAETCS TeHePUPYEeMEIM, HOYEPHUM OOJIKEeH TeHePUPOBATLCA TEM
XKe BeIpaxkeHueM. [103ToMy B olIpeqeieHuy JOYEePHETO CTONOIa HYKHO ONMYCTUTE MTPEI0XKeHNe
GENERATED, TaK Kak OHO Oy[eT CKOTMPOBAHO M3 POAUTEIBCKOTO.

* B CJIydae MHOXKE€CTBEHHOI'O HaCJiIeJOBaHUs, €CJIIh OOUH pOJII/ITeJ'II)CKI/Iﬁ CTOJ'I6€‘I_I SABJIAETCA
TeHepHupyeMhbIM, BCe€ COOTBETCTBYIOIIIE €MY CTOJ'[6LII>I B M€PAPXHUHU HACJIeOOBAaHHNA TaK2Ke OOJI2KHBI
T€HEePHUPOBATLCsA TEM 2K€ BhIPAXKEHHUEM.

* Ecnu pomuTenbCKuii CTONOEI] He SABIISETCS TeHEePUPYEMEBIM, TOYePHUI CTOI0el] MOXKeT OhITh Kak
TeHEePUPYEMBIM, TaK ¥ OOBLIYHBIM.

HOHOHHI/ITGHBHLIG 3aMe4YaHud KaCalTCs NCIIOJIb30BaHUsA T'€HEPUPYEMBIX CTOJ'I6LIOB.

» IlpaBa gocTylla K TeHEPUPYEMBIM CTOJIOIAM CYIIECTBYIOT OTHOEJIFHO OT IpaB [JId HUXKeIexKalllux
06a30BbIX CTOJIOOB. [T03TOMY MX MOXKHO OPTaHU30BaTh TaK, YTOOH ONpeeIEHHLIN IT0Ib30BaTEb
MOT TPOYUTATh TEHEPUPYEMEIN CTOJIOEl], HO He HUXKeJjiexalue 6a30Bbie CTOIOIIHL.

e T'eHepupyeMbie CTOJIOIIE, B COOTBETCTBUHU C KOHIEIIHEeH, IePeCUYNUTLIBAIOTCS IOCJIe BLIIIOIHEHUST
TPUITEPOB BEFORE. BCclnegcTBHe 3TOTO, B TeHepUPyeMbIX CTONOIax OyOyT OTpPaXkaThCsA U3MEeHEeHUs],
IIPON3BOOUMEIE TPUTTEPOM BEFORE B 0a30BBIX CTOJIOIAX, a 00paIaThCs B KOJe TAKOr0 TPUTTepa K
TeHepUupPyeMBIM CTOJI0IaM, HallPOTHUB, HEJIb3sI.

5.4. OrpaHunyeHusn

Tumbl OaHHBIX caMu II0 cefe OrpaHHYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPLIE MOXKHO COXPAaHUTL B
Tabnuite. OOHAKO OJI MHOTHX IPHUIOKEHUH TaKKe OrpaHuYeHUs CIUIIKOM Ipyorie. HampumMep, cTomnbetr,
cofepKalllui IIeHy MIPOAYKTa, MOJXKEeH, BepOsiTHO, IIPUHUMATh TOJILKO IIOJIOXKUTEJIbHBEIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO THUIA JaHHEIX HET. BO3MOXKHO, BEI TAKXKe 3aX0OTUTE OTPAHUYUTh JaHHEIe CTOJIOIA IO
OTHOIIEHUIO K IPYTHUM CTOJIOIaM UK cTpoKaM. Hampumep, B Tabiuile ¢ uHGoOpMallei o ToBape JoIXKHa
OBITH TOITBKO OfIHA CTPOKA C OTIPEeNeIEHHBIM KOIOM TOoBapa.

s perteHus MomoOHEIX 3amay SQL mo3BoJIgIeT BaM OMpenelsiTh OTPaHUYEeHUS OJI CTOJIOIOB M TaOJIHII.
OrpaHuyeHus Oal0T BaM BO3MOXKHOCTDH yIIPaBNIATh HaHHBIMH B Tabiuilax Tak, KakK BBl 3ax0oTHTe. Eciu
IIOJTh30BATEJIh IIOMBEITAETCS COXPAHUTHh B CTONOIlE 3HaUYeHHe, Hapyllawplllee OrpaHUYeHUs, BOSHUKHET
ommbOKa. OrpaHuYeHus1 OyOyT OeliCTBOBaTh, JazKe €CJIM 9TO 3HaYeHHE 0 YMOTYaHUIo.

5.4.1. OrpaHu4YeHUsA-NpoBepPKHU

OrpaHudYeHue-IpoBepka — Haubosee oOIUI TUII OrpaHuMYeHuil. B ero ompenesieHud BBl MOXKETE
yKa3zaTh, YTO 3HaUeHUe JaHHOTO CTOJI0Ia MOJIKHO YIOBJIETBOPSTE JIOTUYECKOMY BhIPAKEHUIO (ITPOBEPKE
UCTHUHHOCTH). Hanpumep, 11eHy TOBapa MOKHO OTPaHUYUTEH ITOJIOKUTEILHEIMY 3HAYEeHUSIMU TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BuOuTe, OrpaHHUYEHHEe OIpPeHessieTcs IIOCJie THUIla OaHHBIX, KaK ¥ 3HAaYeHHe M0 YMOIYaHUIO.
3HaYeHUS MO YMOJYaHUIO ¥ OrPaHMYEHMHs MOTYT YKa3bIBaThCsA B j000M mopsimke. OrpaHUYeHHe-
ITPOBEPKa COCTOUT U3 KITI0YEBOT'0 CJIOBa CHECK, 3a KOTOPBLIM UIET BEIPaXKeHUe B CKOOKaxX. DTO BEIpakKeHue
OOJIKHO BKJIIOYATh CTONIOEIl, AJIsT KOTOPOro 3aJaéTcsl OrpaHMYEeHHEe, WHAue OHO He mMeeT OOIbIIOTo
CMEICITIA.
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Bbel MOXKeTe TakxKe IIPUCBOUTH OTPAHUYEHUNIO OTOEJIbHOE M. 31O YIIy4HYIIuT COOGH_IGHI/IH 00 ommbKax u
IIO3BOJIMT BaM CCHIJIATBCSA Ha 3TO O'PaHHUYEHHE, KOI'lda BaM HOH&JIOGI/ITCH U3MeHUTh ero. CoenaTb 3TO
MOZKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

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

To eCTh, YTOOLI CO30aTh UMEHOBAHHOE OTPaHUYEHMEe, HAIIUIINTE KIII0YeBO€e CJIOBO CONSTRAINT, a 3a HUM
uneHTUUKATOP U COOCTBEHHO onpenesieHne orpaHudenusi. (ECiau Bl He OMIPeNeIuTe UM OTPAaHUYEeHU T
TakuM 00pa30M, CuCTeMa BHIOEpET OJIst HETO UM 3a Bac.)

OrpaHuYeHue-IIPoOBepPKa MOXKET TaK¥Ke CChIJIAaThCSI Ha HECKOJIBKO CTONOII0B. Hanmpumep, eciiy Bbl XpaHUTE
OOBIYHYIO IIEHY U IIeHY CO CKUAKOM, TaK Bhl MOJKETE TapaHTUPOBaTh, UTO lleHa CO CKUKOM OymeT Bcerma
MeHBbIIIe OOLIYHOH:

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

ITepBBie gBa OrpaHUYEHUS OIPEOENSIOTCS ITOX0XKHM 00pa30oM, HO [JIsi TPETHETO UCIOJIB3YETCSI HOBHBIM
cuHTakcuc. OHO He CBSI3aHO C ONPENENEHHHIM CTOJIOIOM, a IPEeACTaBIE€HO OTHOEJIbHBIM 3JIEMEHTOM
B cmucke. OmnpeneneHus CTONOIIOB M TaKWe OIpENeeHHs OTPAaHWYEHWH MOXKHO IIEPEeCcTaBiSTh B
ITPOU3BOJIFPHOM MHOPSOKE.

HpO IIepPBEI€ [1Ba OI'PaHUYEHHUd MOZXKHO CKa3dThb, YTO 3TO OIrpaHHUYEHUAd CTOJ'I6I_[OB, TOrga KaK TpeThbe
SIBJIIETCS OTpPaHUYeHHEeM TabJUIbl, TaK KaK OHO HAIIMCAHO OTHEJIbHO OT OIpefeieHui CTOJIOIIOB.
OrpaHu4YeHus CTOJOIOB TAaKXKe MOKHO 3aIliCcaTh B BUE OTrPaHMYEHUI TAOIHILI, TOrda Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KaK IIOpa3yMeBaeTcs, YTO orpaHuYeHHe CTOJIOIla CCHIJIaeTCs TOJILKO Ha
cBsizaHHHBIM cTosber. (Xotsa Postgres Pro aToro He TpebyeT, HO [ysi coBMecTuMocTu ¢ apyrumu CYB]I
JIy4Ille CJIelOBaTh 9TO IpaBuily.) PaHee mpuBedEHHBIN ITPUMEP MOKHO II€pPEnucaTh 1 TakK:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)i

OTO Hmeyo BKyca.

Ol"paHI/I‘-IeHI/ISIM Ta6J'II/II_IbI MOZKHO IIpHCBaKWBaTh KMEHA TaK 2Ke, KaK 1 OIrPDaHUYEeHUAM CTOJ'IGI_IOB:

CREATE TABLE products (
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product_no integer,

name text,

price numeric,

CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0),

CONSTRAINT valid_discount CHECK (price > discounted_price)

CrnemyeT 3aMeTUTh, 4YTO OrpaHWYEHHUE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue MIPUHUMAaeT
3"Hauenue true unmu NULL. Tak Kak pe3ynbTaTOM MHOTHX BbIpaxKeHuul c omepanHpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHu4yeHus He OyayT npensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6BI rapaHTUPOBATh, YTO CTOI0EI He conepxkuT 3HaueHuss NULL, MOKHO UCTI0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOEe B CJIEAYIOIIEM pa3gere.

IIpumMeuyaHnue

Postgres Pro He moOmepXKHBaeT OrpaHHUYEHMs CHECK, KOTOpHIe 00pallaloTcs K OaHHBIM, He
OTHOCSIIMMCSI K HOBOM HJIM WM3MEHEHHON CTpoKe. XOTS OrpaHMYeHHe CHECK, Hapyllawlilee
9TO IPABUJIO, MOXKET paboTaTb B IPOCTHIX CIy4asixX, B 00IIeM ciydae Helb3s rapaHTUPOBaTh,
yTo 0a3a JaHHBIX HEe NPUIOET B COCTOSHHE, KOTHA YCJIOBHE OTPAaHUYEHHUS OKaxKeTCs JIOKHBIM
(BcmemcTBHE TMOCHEOYIOINIUX HW3MEHEHUHM OPYTrHX YYacTBYIOIIMX B €ro BHIYHCJIEHHH CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHHNE BHITPYKEHHHIX TaHHBIX MOXKET 0Ka3aThbCs HEBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBIIEHHUS BO3MOXKEH COOM, Jaxke eCIH IIOJIHOEe COCTOsiHue 0a3bl JaHHBIX COTJIacyeTCsl C
YCJIIOBHEM OTPaHUYEHHUSsI, 10 HPUYHHE TOTO, YTO CTPOKHU 3arpyzKal0TCs He B TOM IIOPSIAKEe, B KOTOPOM
9TO ycioBue OymeT coOmiomaThes. I1oaToMy OISt ompemesieHus OTPaHUYEeHHH, 3aTparuBaloIINX
OPYTHE CTPOKU U OPYTHUe TabJIUIIEL, UCIIOJIE3YUTE OrpaHUuYeHUsI UNIQUE, EXCLUDE MM FOREIGN KEY,
€CJIM 3TO BO3MOXKHO.

Ecnu BaMm He HyKHa MOCTOSTHHO TTOOOEePKUBaeMasi TapaHTHUs I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOU
MIPOBEPKM NOOABISIEMON CTPOKHU IO OTHOLIEHUWIO K IPYTUM CTPOKAM, BBl MOXKETE pPeain30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM TpUTrTEpPE. (ITOT MOAXOHA HMCKITIOYAET BHIIIIEOTMHUCAHHBIE TTPOOIEMBI IPU
BOCCTAHOBJIEHWM, TaK KaK B BHITPy3Ke pPg dump TPUTTEPHE BOCCO3[AIOTCS IIOCIIE Iepe3arpy3Ku
OAHHBIX, ¥ TO3TOMY 3Ta IIPOBEePKa He OyOeT meicTBOBaTh B IMIPOIIECCE BOCCTAHOBIIEHMS.)

IIpumeuyanue

B Postgres Pro mpepamonaraeTcs, 4TO YCJIOBUS OTPAHUUYEHUMN CHECK SBJISIOTCS IIOCTOSTHHBIMU, TO
€CTh IIPW OOMHAKOBLIX MAaHHBIX B CTPOKE OHU BCerfa BBEIIAIOT OOWHAKOBHIN pe3yibTaT. MIMeHHO
9TUM IIPEAI0N0XKEHNEM OIPABOBIBAETCS TO, YTO OTPaHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBJIeHMHW WM M3MEHEHWM CTPOK, a He IpU KaxaoMm obpaineHum K HuM. (IIpuBeméHHOE
BHIIIIE IPEAYNPEeXRaAeHNE O HEOMYCTUMOCTU OOpaIeHuil K ApyruM TabnuilaM sABJISEeTCS YaCTHHIM
CIIeICTBHEM 5TOT'0 IIPENIIOJIOKEHUS.)

OmHaKO 9TO IIPEedIonoXKeHHe MOXKEeT HapyIlaThbCsd, KaK 4JacTo OBIBaeT, KOTHa B BBIPAXKEHUU
CHECK HCIOJIb3yeTCs MI0JIb30BaTeNIbcKas (hYHKIUS, T0BeeHe KOTOPOU BIIOCIEICTBUU MEHSETCS.
Postgres Pro He 3ampemaeT 3TOTO, U €CJIM CTPOKU B Tabmuile IepecTaHyT YOOBIETBOPSATH
OTpaHUYEHUI0 CHECK, 9TO OCTaHeTCsS He3aMeYeHHHIM. B wuTOore mpuU IONBITKE 3arpy3uTh
BHITPY2KEHHBIE I1032Ke HaHHBIE MOTYT BO3HUKHYTH NpoOieMbl. IToaToMy momoOHBIE M3MEeHEHUS
PEKOMEHIOYEeTCS OCYIIECTBISATH CIIEAYIOIIUM o0pa3oM: yHaauTh OrpaHuuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH OIIpefeieHre QYHKIIMY, a 3aTeM IIepeco3fiaTh OrpaHUYeHNe TOM Ke KOMaHoMH,
KOTOpas IIPU 3TOM IIEPEIPOBEPUT BCE CTPOKHU TABJIUIITHL.

5.4.2. OrpaHunuyenusa NOT NULL
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Orpannuenue NOT NULL mpocTo yKa3bIBaeT, 4YTO CTOJOLy Heb3s mpucBauBaTh 3HadeHume NULL.
[Tpumep cuHTakCHUca:

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

)i

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpaHHYEHHE CTOon0Ia W (PyHKIMOHAIBLHO
9KBUBAJIEHTHO OTPAHUYEHUIO CHECK (mMg_cronbga IS NOT NULL), HO B Postgres Pro siBHOe orpaHuyeHue
NOT NULL pabotaet 6osiee 3¢ dekTuBHO. XOTS y TaKOM 3allMCU €CTh HEIOCTAaTOK — Ha3HAYUTh UMS
TaKHMM OI'DPaHUYEHUAM HEJIb34.

EcTtecTBeHHO, [Jisi CTONOIIAa MOXKHO OIPEOenuTh GOJbllle OJHOTO OrpaHWYeHwusi. [JisT 9TOTO UX HYKHO
IIPOCTO yKa3aTh OOHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

Ilopsimok 3mech He UMeeT 3Ha4YeHUs, OH He o00s3aTelbHO COOTBETCTBYET IIOPSOKY IIPOBEPKHU
OTPaHWYEHUN.

st orpaHMYeHUsT NOT NULL eCTh M oOpaTHOe: orpaHMYeHHe NULL. OHO He O3HadaeT, YTO CTOoJbel]
OOJIKeH UMeTh TonbKo 3HaueHne NULL, uTo KoHeuHO Ob110 OB 6eccMEBICTIeHHO. CyTh 2Ke eTro B IIPOCTOM
yKa3aHuH, 94TOo cTosbelr moxkeT uMeTh 3HaueHre NULL (3To moBemenue nmo ymondaHnuoo). OrpaHUYeHUe
NULL OTCYTCTBYET B CTaHOapTe SQL U HUCIIOJIb30BATh €ro B IIEPEHOCHMEIX IIPDUIJIOZKEHUAX He CJIeayeT.
(Ouo 6n1m0 mob6aBiieHO B Postgres Pro TOmMbKO IJIE COBMECTHUMOCTH C HeKoTopeiMu npyrumu CYBII.)
OmHaKO HEeKOTOPHIE ITOTh30BaTENIH JIIOOSAT €T0 UCIT0Ib30BaTh, TaK KaK OHO MMO3BOJISIET JIETKO MEePEKITI0YaTh
orpaHuyeHus B ckpunre. Hanpumep, BEL MOXKETe HA4aTh C:

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

)i

¥ 3aTeM BCTaBHUTH KJIIOUEBO€ CJIOBO NOT, rae HOTpe6yeTCH.

IToocka3ka

ITpu mpoekTupoBaHuU 0a3 MAHHBIX Yallle BCEro OOJIBITMHCTBO CTOJIOIIOB OOJIKHEI OBITH IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHM4YeHuna YHUKAJIbHOCTH

OrpaHuWYeHUST YHUKATbHOCTY TAPAHTUPYIOT, YTO JAHHLIE B ONTPENeIEHHOM CTOJIOLE UJTU TPYIIe CTOI0IIOB
VHUKAJIbHEI CPEeOH BCEX CTPOK Tabnuipl. OrpaHuYeHNe 3aNMCHIBAETCSA TakK:

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

)i

BBHHeOTpaHquHHHCTOH6HaIITaK:
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CREATE TABLE products (
product_no integer,
name text,
price numeric,
UNIQUE (product_no)

)i

B BUE OIrPaHUYEeHUA Ta6HI/ILIbI.

Yto06Ll OIpenennTh OTPaHMYEHHEe VHUKAJIbHOCTH MOJIS TPYIIOBEl CTONOIIOB, 3alMIINTE €ro B BHUIE
orpaHUYeHUs TaOIUIIE, IePEeYUCINB UMeHa CTOJIOIIOB Yepe3 3alATyIo:

CREATE TABLE example (
a integer,
b integer,
c integer,
UNIQUE (a, c)
)i

Takoe orpaHHYeHHe yKas3hIBAeT, YTO COUETAHHE 3HAYEHWIH IIePedYMCIIEHHBIX CTOJIOIIOB HOJIXKHO OBITH
VHHUKAJIbHO BO BCel Tabiuile, TOTHA KaK 3HAYEHHUS KaXKOOr0 CTOJIOIIA 0 OTAEIFHOCTH He MOMXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBIMH.

Brl MOXKeTe Ha3HAYUTD YHUKAJIbBHOMY OTPAHUYEHUIO UM OOBIYHEIM o6pa30M:

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

)i

IIpH HOG&BHGHHH OIrpaHNYEeHNsA YHUKAJIBHOCTHU GYHGT ABTOMATHU4YE€CKH CO30aH YHHKaHHHHﬂ UHOEeKC-B-
oepeBo Ojis CTOHGHB UJIN T'PYIIIIEL CTOH6I_IOB, II€ePEeYUCJIEHHBIX B OTPAHUYEHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHAgKIIIeeCsa TOJIBKO Ha HEKOTOPhEIE CTPOKH, HEJIb34d 3allMCaTh B BHOE OI'DaHUYEHUA
YHHKaHBHOCTH,OHHaKOTaKoeyCHOBHe]MOXUH)YCT&HOBHTB,COSH&BYHHK&HBHBﬁiqaCTHHHbﬁiHHHeKQ

Boob1ie roBopsi, orpaHUYEeHNE YHUKAJIbHOCTH HApPyIIaeTCs, eCiiu B TabJuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudYeHue. OmHaAKO OBa
3HayeHuss NULL npu cpaBHEHMM HHKOTOa He CYMTAIOTCS PaABHBIMHA. JTO O3HAdYaeT, Y4TO Jaxe MOpHu
HaIWYUKU OTPAaHUYEHHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C OyOIUPYIOITUMUCS
3HaYeHUsAMH, ecau oHu comepzkaT NULL B ogHOM HNIHM HECKOJBKHX CTOJOIAX OTPAaHHUYEHHUS. ITO
TIOBEeMIeHWEe COOTBETCTBYeT cTaumapTy SQL, Ho Mkl cibimanu o CYB]I, koTopeie BemyT cebs mo-Opyromy.
HNmetdiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPUJIOKEHUS.

5.4.4. NMepBUUYHbIE KJIIOYM

OrpaHuYeHWe TEePBUYHOT0 KITI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOE Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATBbHBIM UAEHTUOUKATOPOM CTPOK B Tabnwuile. [ aToro TpebyeTcsi, 4TOOB 3HAYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMU U OTIUYHBIMU 0T NULL. TakuM 06pa3om, TabGIUIIEL CO CITEOYIOMINMY TBYMST
oTmipefieNiIeHusiMU OyAyT MPUHUMAaTh OOWHAKOBLIE 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
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)i

HepBI/I‘{HLIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6LIOB,' CHUHTAKCHC IIOXO02K Ha 3allUCh OFpaHI/I‘IeHI/Iﬁ
YHHUKAJIBHOCTH:

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

ITpu moGaBneHUM MEPBUYHOTO KITI0OYa aBTOMATHYECKH CO3[TAETCS YHUKAIIbHBIM WHOEKC-B-mepeBo mis
cTOoJIOI1a UIX TPYIITEI CTOIOIOB, IEPEYUCIIEHHBIX B IEPBUYHOM KJTI0YE, U TaHHBIE CTOJIOITBI ITOMEYat0TCs
KakK NOT NULL.

Tabnuna MoXXeT HuMeTb MaKCUMYyM OIMH IepBUYHBIM Kmood. (OrpaHu4YeHUdl YHUKAIBHOCTU U
orpaanderusl NOT NULL, koTophsle GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI IIEPBUYHEIM KJII0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HAa3HAYUTh OTPAaHUYEHMEM MMEPBUYHOT0 KJII0Ya MOXKHO TOJIbKO OfHO.) Teopus
PeNSUMOHHBIX 0a3 MaHHBIX TOBOPUT, UTO MEPBUYHBIN KJII0Y NOJIKEH OBITh B Kaxkmo# Tabnuie. B Postgres
Pro Takoro xxécTtkoro TpeboBaHUS HET, HO OOBIYHO JIy4Ille eMy CJIe0BaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HEI U OJIA HOKYMEHTHUPOBAHUS, U OJI KIIHEHTCKUX IIPUJIoKeHui. Hampumep,
rpad@uYecKOMYy IIPUIOKEHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPIKUMOTO TaOIUIILI, BEPOSITHO,
moTpebyeTcs 3HAThb IMEPBUYHBIM KIII0YW TAOIUIIE, YTOOBI OJHO3HAYHO HUAEHTUGUIIMPOBATH €€ CTPOKH.
ITepBuYHBIE KITI0YM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIM KITI0Y B TaOmIHIle
oIrpedesisieT 1eeBble CTONOIB 10 YMOTYaHUIO OJII CTOPOHHUX KII0OYEH, CChIJIAIOMINXCS Ha 3Ty TabIuIy.

5.4.5. BHewHue KJ4uu

OrpaHuydeHUe BHEITHETO KJIIoYa yKa3hIBAaeT, YTO 3HA4YEeHUs CToOIa (MJIM T'PYIIEl CTOJIOIOB) HOIXKHEI
COOTBETCTBOBATh 3HAYEHUSIM B HEKOTOPOM CTPOKe APYrodM Tabnuilkl. DTO Ha3bIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 IBYX CBSI3aHHBIX TabJIMII.

ITycThb y Bac yxke ecTb TabnuIila IpoAyKTOB, KOTOPYIO MBI HEOIHOKPATHO HCIIOIH30BaIU PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
IlaBayiTe IPeAIoNoOXKUM, YTO y BaC eCThb TabiuIla C 3aKa3aMM 3THX IIPOAYKTOB. MBI XOTHUM, 4YTOOBI B
TabJuIle 3aKa30B COAePKaluCh TOJIBKO 3aKa3bl A€M CTBUTENILHO CYIIIECTBYIOIIUX IPOAYKTOB. [103TOMY MEI
OoITpefesiuM B HEM orpaHWYeHNre BHEIIHEr 0 K/Il04a, CChlIaloIleecss Ha TabIuIly ITPOOYyKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHHYEeHMHEM CO3[0aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIHNM B TaﬁJ’[I/ILIe products
(1 He paBubiM NULL), 6ymeT HEBO3MOXKHO.

B Takoit cxeme Tabnuiy orders Ha3BIBAlOT NhoOYUHEHHOU Tabnuneld, a products — 21asHOU.
COOTBETCTBEHHO, CTOJIOLBI HA3BBAIOT TaK K€ MOAYMHEHHBIM U TJIABHBIM (MJIM CCHIJTAIOIIUMCS U
1IeJIEBBIM).

[Mpenpigyiyto KOMaHOY MOKHO COKPATUTh Tak:

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

TO €CTb, €CJIH OIIYCTUTDH CITMCOK CTOJIOIIOB, BHEIITHUI K04 OymeT HeIBHO CBsSI3aH C IePBUUYHLIM KITIOUOM
TJIaBHOH TAOJIHUIIHL.

Ol"paHI/I‘-IeHI/IIO BHEIITHET 0 KJII04Ya MO2KHO Ha3HAYUTh UM CTaHOAPTHBEIM CcIIocoboM.

BHemrHu# K049 TaKXKe MOXKEeT CCHIJIAThCS Ha T'PYIIIY CTOJIOIOB. B 9TOM ciiydyae ero Hy»KHO 3aluCcaTh B
BHUOe OOLIYHOTO OrpaHnYeHus Tabmuiel. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

ECTeCTBeHHO, YHUCIIO U THUIIBI CTOJ'I6L[OB B OFpaHquHHH OOJIZKHEI COOTBETCTBOBATH ‘-II/ICJ'Iy U THUIIaM
IIeJIeBEIX CTOJIOIIOB.

HNHorpa mMeeT CMBICH 3afaTh B OrPaHUYEHUWY BHEIITHETO KJII0Ya B KaYeCTBe «OPYrod TaOIUIIBI» Ty Ke
TaOIUITy; TAKOM BHEITHU KJTIOY Ha3kIBAETCS CCblAAOWUMCSA Ha cebs. HampuMep, eCiiv BBl XOTUTE, YTOOHI
CTPOKY TaOJIUIIEI IIPECTABIISIIIN Y3/Ibl IPEBOBUIHON CTPYKTYPHI, BBl MOXKETe HaIlucaTh

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

)i

I y371a BEpXHEro yPoBHS parent_id OymeT paBed NULL, Ho 3anucu ¢ oTaudHbBIM OT NULL parent_id
OyOyT CChLIAThCSA TOJIBKO Ha CYILIECTBYIOIINE CTPOKM TaOJIUIIEL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHUYEHHH BHEIITHeT 0 KJTI049a. ITO II0JIe3HO OIS CBSI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKakeM, y BaC eCTb TaOIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOWH 3aKa3 MOT COOepzKaTh HECKOJIBKO ITPOAYKTOB (UYTO HEBO3MOZXKHO B IIpeabIayInei cxeme). s
9TOr'0 BH MOZKETE HCIIOIb30BaTh TAKYI0 CXEMY:

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

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

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

)i

3amMeThTe, UTO B IIOCJIEeTHEN Ta6J'II/II_Ie HepBI/I‘IHBIfl KJIIOY ITOKPEIBA€T BHEIITHUE KJIIOYH.
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Ms1 3HaeM, 4UTO BHEIIHME KIIIOYM 3allpellalT COo3haHuWe 3aKa30B, He OTHOCAIIMXCS HM K OOHOMY
npoaykTy. Ho 4TO menaThb, eClIM TOCJIe CO3[aHUs 3aKa30B C OIPEOENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 9TOM cuTyaumed. MHTyuImMsa HoAcKa3bIBaeT CJIEOYIOIINEe BapUaHTHI
TIOBeIEeHUs:

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

st wnmocTpanvy gaBalTe peanu3yeM CIEOYIOIee MOBEOEHWE B BHINIETPUBEOEHHOM IPUMEpPE: IIPU
IIOILITKE yOajeHUus IIPOOyKTa, Ha KOTOPHINM CCEHINIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpelnaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKas, TO YAAJIUTCS U eT0 COIEePKUMOE:

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)

)

OrpaHuYMBalOIIMe ¥ KacKagHble yaaleHUs — [Ba Haubojee PacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajleHHe CBSI3aHHOM CTPOKH. NO ACTION O3HAdaeT, YTO €CJIM 3aBUCHUMble CTPOKU
MIPOIOJIKAIOT CYIIECTBOBATh IPH IITPOBEPKE OTPAHUYEHHS, BO3HHKAET OlubKa (3TO IIOBEOEHHEe II0
yMon4daHuio). (I'7TaBHEIM OTIMYMEM S5TUX ABYX BapHaHTOB SBJISETCSA TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTh IPOBEPKY B IIPOIIECCE TPaH3aKIIUU, @ RESTRICT — HeT.) CASCADE yKa3bIBa€eT, YTO IIPU yOaJIeHUH
CBSI3aHHHIX CTPOK 3aBHUCHUMEIE OT HUX OYOYT TaK K€ aBTOMAaTU4YECKHU yaaneHbl. ECTh eIlé gBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipu ymameHHM CBSI3aHHHIX CTPOK OHM Ha3HAYalOT 3aBUCHUMBLIM CTOIOIIAM
B MOOYMHEHHOM Tabnuie 3HaveHuss NULL unm 3HaYeHus 10 YMOJTYAHUIO, COOTBETCTBEHHO. 3aMeThTe,
YTO 9TO He OyIeT OCHOBaHHMEM MJIsT HapyIIeHHs orpaHudYeHui. Hampumep, eciu B KauecTBe OeHCTBUSI
3ajaHO SET DEFAULT, HO 3HaUeHMe I10 YMOJIYaHUIO He YIOBJIETBOPSET OrpaHMYeHNIO BHEIITHET 0 KJ1io4a,
ommepaIus 3aKOHYUTCS OITHOKOM.

AHaJIor¥u4YHO YKa3aHHUI0 ON DELETE CylleCcTByeT ON UPDATE, KOTOPOe€ Cpa6aTBIBaeT IIpPU U3MEHEHHNU
3aaHHOTO CTOJIOIIA. HpI/I 9TOM BO3MOZKHEIE MEHMCTBUS Te Ke, a CASCADE B JaHHOM CllIy4ae O3Ha4aeT, 4TO
U3MEeHEHHEIe 3HAYeHUS CBA3aHHEIX CTOIOIIOB 6YIEYT CKOITMPOBAHEI B 3aBHCHUMBIE CTPOKH.

OOGHIYHO 3aBHCHMas CTPOKa He OOJI?KHA yHOBIETBOPSATH OTPAHNUYEHUIO BHEIITHETO KITI0Ya, €CJIM OOUH U3
CBsi3aHHHEIX CTOJO1I0B comepkuT NULL. Ecnu B 00bsIBIeHMEe BHEITHEr0 Kirio4ya moOaBiaeHo MATCH FULL,
CTpoKa OyaeT yIOOBIETBOPSTH OTPAaHUYEHUIO, TOJIBKO €CJIM BCe CBsizaHHBIE CTONOIEI paBHEI NULL (TO
ecTh Tpu pa3HbiXx 3HaueHUsAX (NULL u He NULL) rapaHnTUpPyeTCs HEBLIIIOJIHEHUE OTPaHUYEHUS MATCH
FULL). Eciiu BEI XOTHTE, YTOOBI 3aBUCUMBIE CTPOKU HE MOTJIM U30eXKaTh ¥ 9TOI0 OTPaHNYeHust, OOBSIBUTE
CBSI3aHHBIE CTOJIOIBI KaK NOT NULL.

BHeIIHUY KII0Y JOJIKEH CChIIAThCS Ha CTOJOILLI, 00pa3ylollue MePBUYHBIN KUY WM OTPaHUYeHHe
VHUKAIbHOCTH. TakuM o0pas3oM, O/ CBS3aHHEIX CTONOIOB Bcerma OymeT CyIIecTBOBAaTh HMHIOEKC
(ompemenéHHBEIM COOTBETCTBYIOIIUM MEPBUYHEIM KITIOUOM MM OTPAaHUYEHHEM), a 3HAaYUT IIPOBEPKHU
COOTBETCTBHUS CBSI3aHHOMN CTPOKHU OYOYT BRITONMHATHCST 9PPeKTUBHO. Tak KaK KOMaHIbl DELETE [JIsI CTPOK
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TJIaBHOM TAOMHUITEI WIXM UPDATE MOJIS 3aBHCHUMBIX CTOIOIIOB MOTPEOYIOT MPOCKAHWPOBATH MOOYHUHEHHYIO
TabJIUITy M HAUTHU CTPOKHU, CCHIIAIOIIMECS Ha CTaphle 3HAYEeHUs, IOJIe3HO0 OymeT MMeTh WHIOEKC U I
TMOMYMHEHHEIX CTONOII0B. HO 9TO HY>KHO He BCerja, ¥ CO37aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBLSBIEeHNE BHEITHEro KiIoda He CO3MaéT aBTOMATHUYeCKW WHIOEKC ITI0 CBA3aHHBIM
CTOJIOIIaM.

ITogpobGHee 00 WM3MeHEHWM M yHAaJIEeHUM OAHHBIX pPaccKal3biBaeTcsd B [71aBe 6. BB Takke MoxkeTe
nogpoOHee y3HATh O CHHTAKCHCE OrpaHUYeHU BHEITHETOo Kirioda B cupaBke CREATE TABLE.

5.4.6. OrpaHU4YeHUA-UCKITIOYEeHUA

OrpaHuYeHUS-UCKIIIOUEHHUSI TapPaHTUPYIOT, YTO IIPU CPaBHEHWHU JIIOOBIX OBYX CTPOK IO YKa3aHHBEIM
cTOJIOIIaM WM BHIPAXKEHUSM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3TUX CPaBHEHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:

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

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

HpI/I JIOﬁaBJIeHI/II/I OIrPaHNYEeHUA-UCKIIIOYEHU A GYI[GT aABTOMAaTH4YECKH CO30aH MHOEKC TOI'O THUIIa, KOTOpLIfI
YKa3aH B 00BSIBICHUU OrPaHUYEHUAd.

5.5. CucteMHble cTonOoOLu bl

B kaxmpoit TaGJ'II/II_Ie €CTh HECKOJIBKO CUCMeMHbIX CmOﬂ5LL06, HEesABHO OHpeJIeHéHHBIX cucteMou. Kak
CjieaCTBue, UX MMEHa HeJIb34d KUCIIOJIb30BATh B Ka4YeCTBE UMEH MO0JIb30BaTENbCKUX CTOHGLIOB. (3ameTnTE,
YTO I3TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIXU MMSA KIJIIOYE€BBIM CJIOBOM HJIM HET; 3aKJIIOYE€HUE HMMEHU B
KaBLIYKH HE IIOMOXKEeT n30exkaTh 3TOT0 Ol"paHI/I‘-IeHI/ISI.) ot CTOJ'IGI_IBI He OOJIZKHEI BacC 68CHOKOI/ITB, BaM
JIUIIB OJOCTAaTOYHO 3HATHb 00 ux CyllieCTBOBaHHUH.

tableoid

HNpoentudukatop o6beKTa O TabIuIbl, comepKallei CTPOKY. ITOT cToJI0ell 0oCoOOeHHO MoIe3eH OIs
3amIpocoB, UMEIIINX Aesio ¢ uepapxuel HacnegoBauus (cMm. Pazmen 5.10), Tak Kak 6€3 HETO CII0KHO
OIIpenesiuTh, U3 KaKOM TabIuILl BEIOpaHa CTpokKa. CBsizaB tableoid CO CTONOIIOM oid B Tabmuile
pg_class, MOXKHO OyIOET IMMOTYyYUTh UMS TaOIHITHL.

xmin

NpenTndukartop (Kom) TpaH3akKIuU, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpokKu — 3TO €€
WHOVMBUOYyaJIbHOE COCTOSTHHE; IIPHU KaXKO0M M3MEHEHWHU CO3TaE€TCsI HOBas BEPCHUS OOHOM U TOM Ke
JIOTUYECKOM CTPOKH.)

cmin

Homep KoMaHOh (HauuHASA C HYJIsI) BHYTPY TPaH3aKI[UK, JOOABUBIIEH CTPOKY.

Xmax

UpernTnduKaTOp TpPaH3aKIWW, yOANUBLUIEH CTPOKy, wium 0 [/ HeymaleéHHOW BEPCUU CTPOKH.
3HaueHWEe ITOr0 CTONOLA MOXKET OBITh HEHYJIEBBIM U [JIS BUAWMON BEPCHUU CTPOKHU. ITO OOBIYHO
O3HAYaeT, YTO YyHaJsdiollasi TPAH3aKIMWsA ellé He ObUla 3aduKcUpoBaHa, WM yOalleHue ObLIo
OTMEHEHO.

cmax

Homep xoMaHOH B yOandionie TpaH3aKIuy WU HOJIb.
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ctid

dusnvecKoe pacHojioKeHre JaHHOW BEPCUM CTPOKHU B Tabmuile. 3aMeThTe, YTO XOTS II0 ctid MOXKHO
O4YeHb OBLICTPO HAWTHU BEPCHUIO CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPU BHIIIOJTHEHWHU VACUUM FULL.
TakuM 06pas3oM, ctid HelIb3s MIPUMEHSThL B KaYeCTBe OOJITOCPOYHOr0 UAeHTU(UKATOPa CTPOKHU. s
UOeHTUOUKAIIUYN JIOTUYECKUX CTPOK CJIeIyeT HMCIIOIb30BaTh IIEPBUYHEBIM KITIOY.

NpenTnduKaTopsl TPaH3aKUMH TaKXKe SBIAIOTCA 32-OMTHBIMH. B monroxusyiued 0a3e JaHHBIX OHU
MOT'YT IIOUTH I10 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBUJIbHOM obciyxkuBauuu b]I; mogpobHee 06 3TOM CM.
I'maBy 23. OpmHaKO mojiaraThCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUK B TeUYeHUE OJIUTEIbHOT0 BPEMEHU
(mpu 6onee yeM MUIIMApPAe TPaH3aKLUN) He CIIenyeT.

HNpoeHTHGUKATOPE KOMAaHI TakKXke 32-OMTHBEIE. DTO CO3TaéT XKECTKHUM JTUMHUT Ha 232 (4 munnuappga)
kKoMaHn SQL B omHOU TpaH3aknuu. Ha mpakTuke 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
kKoMmaHp SQL, a He KonuyecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe TOro, naeHTH(GUKATOP IIOIYyYai0T TOJTBKO
Te KOMaH[bI, KOTOPHIEe (paKTUUECKU U3MEHSIOT COIepRKUMOe O0a3bl JaHHBIX.

5.6. 13MeHeHue Tabnuy,

Ecnu BB co3manu TaOMHUITEL, @ 3aTeM ITOHSJIM, YTO AOMYCTHUIIM OIIMOKY, MM U3MEHUIUCHL TpeOoBaHUS
BAIllero IIPUJIOXKEHUS, BBl MOXKETe yIOaIUuTh €€ 1 co3aTh 3aHoB0. Ho 310 6yneT HeynoOHo, ecyiu Tabnmuila
yXKe 3aloJiHeHa JaHHBIMU, UJIU €CJIM Ha Heé CChUIAIOTCSA Apyrue oO0beKTH 0a3bl JaHHBIX (HallpuMep, 110
BHelllHeMy Kito4y). [Toatomy Postgres Pro nmpemocrasnsier Habop KoMaH[ Ajis Momudukanuy Tabmui,.
3aMeTbTe, YTO 3TO II0 CYTU OTJIMUAETCA OT U3MEHEHHUS HaHHBIX, COOepXKalluxcs B Tabuie: 3[0ecCh MbI
o0cyxkpaeM Moan(pUKAIIUIO ONIPede/IeHUs, UITU CTPYKTYPHI, TaOJIUIIH.

Brl moxkerTe:

¢ JloGaBmIATL CTOIOIIBI

e V@mansaTh CTONIOIIEI

e Jo6GaBnsATh OTPAaHUYEHUSA

e VoansTe OrpaHUuYeHUs

e H3MeHATh 3HAUEHUS 10 YMOTYAHUIO
¢ H3MEeHSTH THUIILI CTOIOIIOB

e TleperMeHOBBIBATH CTOJIOIIEI

e TlepenMeHOBHIBAThH TAOIMIIEI

Bce aTu medcTBUS BHIIOJIHSAIOTCS C momolnbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BBl MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. Nob6baBneHue crondbua
IHo06aBUTL CTOJI0EI] BEI MOXKETe TakK:
ALTER TABLE products ADD COLUMN description text;

HoBelll cTon6ell 3an0IHIeTCS 3afaHHEIM [IJIs Hero 3HaYeHueM [0 yMoirdaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBHUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ Postgres Pro 11, moGaBieHue cTosbra C IIOCTOSHHBIM 3HAYEHHUEM IO YMOJIYaHUIO
Oojiee He O3Ha4daeT, YTO IIPH BHIIIOJIHEHMHW KOMaHObI ALTER TABLE 6YJIYT HU3MEHEHEI BCe CTPOKH
Tabnuisl. BMecTo 3TOro ycTaHOBIIEHHOe 3HadeHUe 10 yMONYaHUI0 OymeT IIPOCTO BHIIABATHCS
IIpU cilefdylolileM oOpallleHWHM K CTPOKaM, a COXPaHUTCSA B CTPOKaxX IIpU Iepe3alucu TalJIUIIHL.
Bnarogaps aToMy omneparnus ALTER TABLE ¥ C OOJILIINMU TabIuIlaMHU BLITIOTHSAETCS 04eHb OBICTPO.

OpgHako ecnm 3HadeHHe 10 YMOJIYaHHUIO M3MEHYUBOE (HaanMep, 3TO Clock_timestamp()), B
KaX[Oyl0 CTPOKY HYZXKHO 6yneT BHECTH 3Ha4Y€HHe, BEIYMCIIEHHOE€ B MOMEHT BBIIIOJIHEHHSA ALTER
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TABLE. YT0OBI mM30exKaTh MOTEHIMAJIbHO [JINTEJIbHOM OIlepallii HM3MeHEHMs BCeX CTPOK, eCIIH
BBl IIJTAHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEHWSIMH IO YMOJIYAHHIO, Iydiile OymeT
moGaBuThb crTonOer; 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHUS C
IIOMOIIIBIO UPDATE, a IIOTOM OIIpeneJyInNTb 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAHO HUXe.

ITpu 5TOM BB MOKETE CPa3y ONpPeHeIuTh OrPaHUYEHUS CTOJIOIa, UCIIOIb3YSI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom fmerne 3mech MOXKHO HCIIOIb30BaTh BCE KOHCTPYKIIMHU, OOIIYCTHMEIE B ONpeIeNieHuH CTOJOIa
B KOMaHJe CREATE TABLE. [IOMHHTe OOHAKO, YTO 3HAUYEHHE II0 YMOJIYAHHUIO HOJIZKHO YIOOBJIETBOPSATH
MaHHBIM OTPAHMYEHUSM, YTOOBI OIepaliMs ADD BBIIOIHUJIACH YCIEITHO. Bl TakXke MOXKeTe CHadana
3aMO0JIHUTh CTOJIOEI] IIPABUJIBLHO, a 3aTeM NOOABUTEL OTPaHHYEHHUS (CM. HHUXKe).

5.6.2. YpaneHue ctondbua
YJIaJ'II/ITb CTOJ'I66LI MOZXHO TakK:

ALTER TABLE products DROP COLUMN description;

[aHHBIE, KOTOPEIE ORI B 9TOM CTOJIOIlE, MCYe3aloT. BMecTe co CTOJIOIIOM yHalsiOTCS M BKIIOYAOIINe
ero orpaHu4eHus Tabnuikl. OMHAKO eCIK Ha CTOJIOeI] CChlIaeTCs OTPpaHuYeHHe BHEIITHeT 0 K/II04a IPyrou
Tabnuiel, Postgres Pro He yOaauT 3TO OrpaHHYeHKre HesBHO. Pa3peluTs ynajgeHue BCeX 3aBUCSIITHUX OT
9TOro cTonbiia 060BeKTOB MOXKHO, T0OaBUB YKa3aHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01mM¥ MexaHu3M, CTOSAIINHN 3a 3TUM, OIIHUCHIBaeTcs B Pa3mese 5.14.

5.6.3. lobaBneHue orpaHu4yeHun

st moGaBIeHUsT OTPAHUYEHUS UCIIOTB3YEeTCSI CHHTAKCHUC OrpaHudeHus Tabmuiel. Hanpumep:

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

REFERENCES product_groups;

Yrtob6nl fobaButh orpannuenne NOT NULL, koTopoe Henb3s 3alycaTh B BUOE OTPAaHUUYEHUS TaOIUIIHI,
HUCIIOIb3YUTE TAKOU CHHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuYeHWEe MPOXOAUT TNPOBEPKY aBTOMATH4YECKW U OymeT [moOaBIeHO, TOMBKO €CITU €My
YIOOBIETBOPSIOT HAaHHBIE TaOTUIIH.

5.6.4. YpaneHue orpaHuyeHus

st ymaneHWs OTPaHUYEHUS BB OOJKHBI 3HATh €ro MMs. ECIM BHI He MPHCBAWBAJIM €My HUMSs, 3TO
HESTBHO CHejlajila CUCTeMa, W Bl JOXKHHBI BRISICHUTE €T0. 30eCh MOXKeT ObITh MOJe3Ha KoMaHmaa psql \d
umea_rabaunsr (MM OPyTUe MPOTPaMMEI, TTOKA3kIBAOIIWE MOOPOOHYI0 MHGOpPMAINIO 0 Tabmuiax). 3Has
UMSI, BBl MOKETE HUCIIOJIb30BaTh KOMAHMY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecniu BEI MMeEeTe Ae0 C UMEHEM OTPAaHUYEHUS BUOA $2, He 3a0yObTe 3aKTI0YUTh €T0 B KABBIYKH, YTOOR!
9TO OBII AOTTYCTUMEIN MOEHTU(GUKATOP.)

Kak u mpu ymanmeHum cTojOla, €ClIM BHEl XOTHTE YOalIUTh OrpaHHYEeHHe C 3aBUCHUMEIMU OOBLEKTaMHU,
mobGaBbTe yKalaHMe CASCADE. [IpmMepoM TaKOW 3aBHCHUMOCTH MOXKET OBITh OTPaHHYEHHE BHEIITHETO
KJII04a, CBI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.
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Tak MOXXHO yOaiauTh orpaHuydeHus JTo0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uto y orpanndenuit NOT NULL HeT uM€EH.)

5.6.5. I3MeHeHUe 3Ha4YeHUA No YMOJIYaHUIO
Hazxnauuth CTOHGI_IY HOBO€ 3HA4YE€HHE I10 YMOJITYaHUIO MOZKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeTbTe, YTO 3TO HUKAK He BIUSET Ha CymeCTBy1iue CTPOKH T86J'[I/ILIBI, a IIPOCTO 3ax[aéT 3Ha4YeHue 110
YMOJIYaHHUIO OJId4 IMOCJIEeaYIOIHUX KOMaHO INSERT.

YT0o0OHI YOQJIIUTE 3HAYEHHe 110 YMOJIYaHHWIO, BBIIIOJTTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM IO CyTH 3HAYEHHIO II0 YMOIT4YaHuIo ImpocTo mpucBauBaetcss NULL. Kak criencTBue, OMMOKH
He OyHeT, ecliu BHI IIOIIBITAETECH YOAIUTh 3HAYEHUE 110 YMOJIYaHHUIO, He OMpenesIEHHOe SBHO, TaK Kak
HESIBHO OHO cymecTByeT 1 paBHO NULL.

5.6.6. I13MeHeHMe TUNa AaHHbIX CTONOLa
Yro06sl mpeobpa3oBaTh CTONOEI B APYIOM TUII JaHHEIX, UCIIOIB3yHTe KOMaH/Y:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycIlemrHa, TOJIBKO €CJIM BCE CYILIECTBYIOIIWE 3HAYEHUS B CTOIOIE MOTYT OBITH HESBHO
mpuBedeHs K HoBoMy Tumny. Ecnu TpebyeTcst 6oee cnoxkHOe mpeoOpal3oBaHUE, BEI MOXKETe OOOABUTH
yKas3aHHe USING, oIlpefesiollee, KaK I0JIyYUTh HOBElE 3HAQUEHUS U3 CTAPHIX.

Postgres Pro mommiTaeTcss Takxke npeo6pasoBaTL K HOBOMY THUIIYy 3HA4YE€HUE CTOJ'[6I_Ia II0 YMOJ/IYaHHIO
(ecmu oHO onpeneneHo) 1 BCE€ CBfdA3aHHBIE C 3THM CTOJ'I6I_IOM OTrpaHHUYEHUAd. Ho npeo6pa3OBaHHe
MOZKET OKAa3dThCs HEIIPABUJIBHBEIM, XM TOr'Dd BEHI IIOJIYYHUTE HEOXKUIAHHBIE PE3YJIbTATHI. HOSTOMy OOBIYHO
JIy4qynie yOaJINThb BCe€ OI'PaHUYEeHUA CTOJ'I6Ha, rmepen TeM KaK MEHSATbH €ro THII, a4 3aTeéM BOCCO3O4aThb
MOJZ[I/I(bI/ILII/IpOBaHHbIe OOJIZKHBEIM o6pa30M OIrPaHUYEHUA.

5.6.7. MepenMmeHOoBaHuMe cTondbua

YTOOkI IIepernMeHOBaTh CTOJ'[6eH, BBITIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl
Tabuily MOXKHO IepENMEHOBATh TakK:

ALTER TABLE products RENAME TO items;

5.7. NMNpaBa

Korpa B 6a3e maHHBIX CO3[AETCs 00BEKT, eMy Ha3HA4YaeTCs Biafesiel. BragenbuemM 0OBYHO CTAaHOBUTCS
POMb, C KOTOPOI OBIII BEITIOJHEH ONepaTop Co3maHus. st OONBITHHCTBA THUIIOB 0OHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Biafenel] (MW CyIeproab30BaTellb) MOXKET AelaTh C 0OBbEKTOM BCE, YTO YTOOHO.
YT0o06BI Pa3pelInuTh UCHO0JIb30BAaTh €r0 APYTUM POJIAM, HYKHO JaTh UM Nnpaded.

CyllecTByeT HeCKOJIbKO THUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HaGop mpaB, IpUMEHUMEIX K OIIpPeeIéHHOMY 00BHeKTY,
3aBHUCHUT OT Tulla 0oO0bekTa (Tabmuila, GyHKIHS U T. 0O.). Bormee mompoOHO Ha3HAaYeHHE 3TUX IIPaB
OIIMCHIBAETCS HUXKe. KaK IPUMEHSIOTCS 9TH IIpaBa, BH TaKXXe YBUOUTE B CIIeAyIONINX pa3fesiaxX U riiaBax.
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ITpaBo U3MEHATh UIX YOAISATh 00BEKT SIBIISIETCS HEOTheMIEMBIM IIPaBOM BjIafieNiblla 00bEeKTa, eT0 HelIb3s
JIUIIUTHCS WU IepefaTh Opyromy. (OmHaKo KaK U BCe APYTHe IIpaBa, 3TO IPaBo HACJIeayIoT YJIeHbl POJIU-
BIagesnblia, cM. Pasmesn 20.3.)

OOGBEKTY MO2KHO Ha3HAUYHTL HOBOT'O BJIafieiblla C IIOMOIIILI0 KOMaHObI ALTER [IJIsI COOTBETCTBYIOIIETO TUIIA
00BEeKTa, HallpuUMep:

ALTER TABLE wmmg_rabmnuner OWNER TO HOBEIHE _BJHIAmOenel];

Cynepnosnb30BaTe/lb MOXKET [elaTh 3TO 0e3 orpaHUYeHUM, a OOBIYHBIN II0JIb30BaTE/Ib — TOJIBKO €CJIU
OH SIBJIIE€TCS OMHOBPEMEHHO TEKYIIUM BJiafienblleM oObeKTa (MIM 4JIeHOM POJIM Blajesblla) U YJIEeHOM
HOBOU POJIN.

s Ha3HaYeHUs npaB npuMeHsieTcsa KoMmaHma GRANT. Hanpumep, ecnu B 6a3e JaHHEIX €CTh PONb joe
u TabnuIa accounts, IpaBoO Ha U3MeHeHUe TabJIMILI MOKHO [OaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnmu BMecTO KOHKPETHOTO IIpaBa HalucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJIT 00BbeKTa
9TOr0 THUIIA.

[71s1 Ha3HAYEHMs TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCIT0JTb30BaTh CIIELIMATbHOE UMS «POJTH»: PUBLIC.
Takke AJIsT YIPOIEHUWs YITPABIEHUST POJSIMHU, KOoTAa B 6a3e MAaHHBIX €CTh MHOXKECTBO T0JIh30BaTEIEH,
MO2KHO HaCTPOUTH «I'PYIIIOBLIE» POJIY; ogpobHee 06 aToM cM. ['aBy 20.

YToOBI TUITUTH ITOIb30BaTEJIEH PaHee MAaHHBIX UM IIpPaB, UCIIOIb3yhTe KoMmanny REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OOGBIYHO pacIopsakaThCs TpaBaMM MOKET TONBKO Bilaziesiel] 00beKTa (MM CylepIionb30oBaTesib). OgHaKO
BO3MOZKHO [aTh ITPABO AOCTYyIa K 00BEKTY «C IIPABOM Mepefadyu», YTO IMO3BOJIUT IOJIYYUBIIEMY TaKOe
TpaBO Ha3Ha4aTh ero ApyruM. Eciu Takoe NpaBo Ilepefayu BIOCITENCTBUU OyIEeT OTO3BaHO, TO BCE,
KTO TIOJIyYMJI JaHHOE IIPaBO [OCTyNa (HEemOoCPeACTBEHHO UJIU II0 IelloYKe Iepefauu), MOTEPSIOT ero.
ITompoGxee 06 aTom cMm. cupaBky GRANT u REVOKE.

Brnapemnernr o6beKTa MOXKeT HUIIUTH cebOsi OOBIYHHIX ITpaB, HAIpPHUMep 3allpPpeTuTb He TOJIbKO BCEM
OCTaJIbHBEIM, HO U cebe, BHOCUTh U3MeHeHus B Tabiully. OmHaKO BIadesbIlbl BCeraa KMeIl0T BO3MOXKHOCTD
YIOPAaBIISATh IIPaBaMu, TaK YTO OHU MOTYT B JIIOOOM CiIydae BEPHYTH ceOe ITpaBa, KOTOPHIX JIUIIHUIKUCE.

Bce cymecTByolre IIpaBa IIepeYnCIeHbl HUXKE:
SELECT

ITo3BonsieT BhimonHsITh SELECT mmst mo6oro ctonbila MKW IMePedYrCIeHHBIX CTONI0IIOB B 3aJaHHOMN
Tabnuile, NMpefCcTaBIeHUN, MaTIpPEeNCTaBJIeHUNW WM OPYyroM oO0BeKTe TabiuyHoro Bupa. Takxke
no3BosseT BHIMONHATE COPY TO. Tlomumo 3TOro, HaHHOe IpaBo TpebyeTcs Oysd oOpaleHus K
CyIIeCTBYIOIIMM 3HaueHusiM ctonbioB B UPDATE unu DELETE. [Ins mocnemoBaTelbHOCTER 3TO
ITPABO ITO3BOJISIET ITOIb30BAThCsI MYHKIMEN currval. [I71 60X 0OBEKTOB OHO MO3BOJISIET YUTATH
comepxXMUMoOe 00beKTa.

INSERT

ITozBonseT BcTaBnATh ¢ nomombio INSERT cTpoku B 3amaHHYI0 TaGnuily, IpeAcTaBjeHue U T. II.
MoxeT Ha3HaA4aThCHA [OJI9 OTOENbHEIX CTOJIOIOB; B 9TOM CJIy4ae TOJIBKO 3THUM CTOJIOIaM MOXKHO
IIpHYCBaWBaTh 3HAUYEHUS B KOMaHOe INSERT (Opyrue CTONOLEI IIOJydYaT 3HAYEHMS II0 YMOJIYaHUIO).
Tak>xe no3sonseT BENONHATE COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ ToMoIbio UPDATE maHHBIE BO BCeX, MO0 TONMBKO ITePEeYUCIEHHBIX, CTOJIOIIax
B 3amaHHOU Tabnune, npencraBieHuu u T. 0. (Ha npakTuke nansg 000 HeTPUBUATbHOM KOMaHOH
UPDATE moTpeOyeTcss ¥ IIpaBO SELECT, TaK KaK OHa MOJIZKHA 00paTHUTBCS K CTONOIaM TaGJIHITHI,
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‘-IT061:»I OIIpenejinTb, KaKue CTPOKH IIoOJIe2KAaT HU3MEHEHMHIO, I/I/I/IJ'II/I BBIYUCJIUTH HOBBIE 3HAYEHUIA
cTosb1oB.) Iast SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXke TpeOyeTcs MMeThb 3TO
IIPaBO KaK MHUHUMYM [OJIsi OOHOT'O CTOJ'I6H&, IIOMKXMO ITPpaBa SELECT. J:[J'IH HOCHeHOBaTeﬂbHOCTeﬁ 3TO
IIPaBO IIO3BOJIAET II0JIb30BATLECHA (by'HK].II/IHMI/I nextval U setval. HHH GOHBH.II/IX 06'BeKTOB 3TO IIPaBO
IIO3BOJId€eT 3allUChIBATh OaHHEIE B OG'BGKT niin O6p€‘38TB ero.

DELETE

ITozBomsieT ygansaTs ¢ moMmoIbio DELETE cTpoku u3 TabmuIlel, IpeacTaBieHus u T. . (Ha npakTuke
n71si m1:000¥ HeTpUBHUAIbHOM KOMaHIObl DELETE ITOTPe0yeTcs TaKxXKe IIPpaBo SELECT, TaK KaK OHa JOIXKHa
00paTUTHCS K KOJIOHKAM TaOIHUIIbl, YTOOL OIIpenesinTh, KakKie CTPOKH MOofIexkaT yIaleHUIo.)

TRUNCATE

ITo3BomsieT omycTtomaTtk Tabmuiry ¢ momomrsio TRUNCATE.

REFERENCES

ITo3BosysieT co3maBaTh OTpPaHWYEHWE BHEIIHETO Kilo4a, ofpalnawileecs K Tabmuie um
onpeneneéHHbIM CTONOaM TabIuIIhL.

TRIGGER

I[To3BomnsieT co3maBaTh TPpUrrep aojiasa TaOTHITLI, npencraBJIeHusa U T. II.

CREATE

Inst 6a3 maHHBIX 3TO MIPABO MO3BOJISIET CO37aBaThb CXEMHbl M MyOIMKAllMU, a TaKXKe YCTaHaBJIUBATh
IOBEPEHHBIE PACIIMPEHUST B KOHKPETHOU Oa3e.

II71s1 cXeM 3TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTHI B 3aJaHHOM cxeMe. YTOOk mepenMeHOoBaTh
CYIIECTBYIOIINN O00BEKT, HeoOXOomumMo OHIThH €ro BiIafenbleM U HMMEeTb 3TO IIPaBO MOJIST CXEMHEI,
comepzXKallleu ero.

7151 TaGMMYHBIX ITPOCTPAHCTB 39TO IIPABO ITO3BOJISET CO3[aBaThb TAOIUIIEI, MHOEKCH M BpeMeHHEIE
atine B onipegenéHHOM TabIMYHOM IPOCTPAHCTBE, @ TaKXKe Co3gaBaTh 0a3kl MaHHBIX, OJIT KOTOPHIX
9TO IPOCTPAHCTBO OyIEeT OCHOBHBIM.

3aMeTsTe, YTO (AKT JIMINEHWs MOIb30BaTeJI 3TOTO IIpaBa He BIWUSET Ha CYIIeCTBOBAHWE WU
pa3MelleHne CyIeCTBYIOMNX 0OBEKTOB.

CONNECT

ITo3BomsieT MOOKIIIOUYaThECS K 0a3e JaHHBIX. ITO IIPaBO HPOBEPSIETCS IIPHU YCTAHOBJIEHUN COeOUHEHUST
(B momosyiHEeHUE K YCIOBHUSAM, OIIPENEeIEHHEIM B KOHPUTypalluu pg_hba.conf).

TEMPORARY

[To3BoNsIET CO3MaBaTh BpEMEHHEIE TAOIHUITEL B ONIPENeIEHHOM 6a3e TaHHBIX.

EXECUTE

ITo3BomsieT BBI3BIBATh (MYHKIIUIO WJIM IIPOLIEAYPY, B TOM YHCJIE HCIIOIb30BaTh JII0OBIE OIIEPATOPHI,
peanu3oBaHHBIE OaHHOU (PyHKIHeN. DTO €OWHCTBEHHBLINM THUII IIPaB, IPUMEHUMHBIN K (QYHKIUAM U
mpornenypamM.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO30AaBATh (bYHKHI/II/I Ha OHpeJIeJ'IéHHOM SI3BIKE. IDTO
€IUHCTBEHHBIN THUII IIpas, HpI/IMeHI/IMHﬁ K IIPOLEeOYPHBIM A3BIKAM.

711 cxeM 3TO IIPaBO HAET OOCTYII K COOEpPZKaIIUMCS B HUX O00beKTaM (IIpefdrojaraeTrcs, YTO IPH
9TOM MMEIOTCS IpaBa, He0OXOOUMEBIE OJIsI MOCTyHa K caMuM oO0beKTaM). [1o cyTu 9TO ITpaBo ITO3BOJISIET
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CyOBEKTY «IIPOCMATPUBATh» 00BEKTH BHYTPU cXeMbl. be3 3Toro pa3pemnieHust mMeHa 00BEKTOB BCE Ke
MOKHO OyaeT y3HaTh, HATpUMep, 0OPaTHUBIINCH K CHCTEMHBIM KaTajoraM. Kpome TOro, ecjiiy oTo3BaTh
9TO IPABO, B CYIIECTBYIOIINX CEaHCaX MOTYT OKa3aThCS ONEPaTOPHI, OJIg KOTOPHIX IPOCMOTP UMEH
00BEeKTOB OB BHITIOJIHEH PAHEE, TAK YTO 3TO IIPABO HE MO3BOJIAET aOCOIOTHO HAAEKHO ITEPEKPHITh
OOCTYI K 00BEKTaM.

s nocnemoBaTenbHOCTEN 9TO IIPABO I103BOJIET UCIIONIL30BaTh GYHKIIUM currval U nextval.

[I71s1 TUTIOB ¥ HOMEHOB 3TO MIPaBO MO3BOJISIET UCIIOJIF30BATh 3aJaHHBIA TUII UIH JOMEH DU CO3TaHUU
Tabnuil, GyHKIIUN UM APYTrUX OO BEKTOB CXEMEL. (3aMeThTE, YTO 3TO IIPABO HE OTPAaHUYUBAET o0IIee
«MCIIOJIb30BaHUE» THUIIA, HATPpUMep oOpaleHre K 3HAYEHUSM THUIA B 3ampocax. be3 3Toro mpasa
HeJb3s1 TOJBKO CO37laBaTh OOBEKTHI, 3aBUCAIIME OT 3afgaHHoOro tuna. OCHOBHOe NpenHa3HauYeHUe
9TOTO TIPaBa B TOM, YTOOHI OTPAHUYMUTE KPYT MTOJIb30BATEJIEN, CITOCOOHBIX CO37IaBaTh 3aBUCUMOCTH OT
THUIIa, KOTOPHIE MOTYT BIIOCJIEACTBUY ITOMEIIATh BIIaAeIblly TUIA U3MEHUTH €T0.)

II7151 06EPTOK CTOPOHHUX HAHHEIX 3TO ITPABO MO3BOJISIET CO3[aBaTh UCIOJIB3YIOININE UX OMPenesIeHNusT
CTOPOHHUX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO IIO3BOJISET CO34aBaTh UCIOIb3YIOIINE UX CTOPOHHUE TaOJIMIIH.
HapenéHHble 3TUM IIpaBOM MOTYT TaKKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YAANIATH COOCTBEHHEIE
COIIOCTAaBJIEHUSI ITOIb30BaTEJIeH, CBSI3aHHLIE C ONPEeNeIEHHEIM CEPBEPOM.

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

Postgres Pro mo ymonmyaHHuI0 Ha3HadyaeT PONH PUBLIC IIpaBa [Jid HEKOTOPHIX THUIIOB 00BEKTOB, KOT{a
9T 00BEKTH cOo3maoTcs. It Tabui], CTOIOI0B, IIOCIeq0BaTeIbHOCTEl, 0OEPTOK CTOPOHHUX MAHHEIX,
CTOPOHHUX CEpPBEpPOB, OONLIINX OOBEKTOB, CXeM M TAOJIMYHEIX HPOCTPAHCTB PUBLIC II0 YMOJIYAHHUIO
HUKaKWX IIpaB He mojy4daeT. [IJIs1 OPyrUX THUIIOB 00BEKTOB PUBLIC IIONIy4YaeT CIedyIolnue IIpaBa IIo
YMOJTYQHHUIO: CONNECT ¥ TEMPORARY (CO3HaHue BpPeMEHHBIX TabOnuIl) mis 6a3 maHHBIX; EXECUTE — IS
byHKIME ¥ Opolenyp; USAGE — [Jis SI3LIKOB UM THUIIOB JAHHEIX (BK/IIOYas MOMEHEHI). Bramerell o6beKTa,
KOHEUYHO 2Ke, MOXeT 0TO3BaTh (IIOCPEeICTBOM REVOKE) KakK SIBHO Ha3HAaYeHHBIE IIpaBa, TaK W IpaBa IIo
ymosrgaHuo. ([IJ11 MakKkCHManbHOM 0€30IMacCHOCTH KOMaHOy REVOKE HYKHO BBHIIIONHSTH B TPaH3aKIIUH,
co3marolel 00bEKT; TOr{a He 00pa3yeTcsi OKHO, B KOTOPOM APYTOM IIOIb30BaTEIb CMOXKET 00PaTUTHCS K
00bekTy.) KpoMe Toro, 3T M3HAYaIbHO Ha3HAYaeMbIe IIpaBa 10 YMOJTYaHUI0 MOXKHO IIEPEOIIPENEINUTh,
Bocmonb3oBaBiuck KoMaHnoit ALTER DEFAULT PRIVILEGES.

B Ta6murie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIEHUsI, KOTOPHIMHU 0003HAYal0TCS 3TH IPaBa B CIIMCKaX
ACL (Access Control List, Crucok KOHTpPOJIS HOOCTyla). Bel yBUOHTE 3TH COKpallleHus B BEIBOJE
TepeumncIeHHBIX HUKe KoMaH[ psql umu B ctonbuax ACL B CMCTEMHBIX KaTajiorax.

Ta6auma 5.1. CokpamiéHHbie 0003HauYeHus: npaB B ACL

IIpaso CokpaIlieHue IIpuMeHHUMBbIE THNILI 00 BLEKTOB

SELECT r («read», yTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 O0OBEKTHI,
IOmOOHEIM TabiuilaMm), cTos0el] TabIHuIIbI

INSERT a («append», TABLE, cToyi0el] TabJIHuIIbI

moOaBJIeHIe)

UPDATE w («write», 3amuch) LARGE OBJECT, SEQUENCE, TABLE, cTOJ0er]
TaAOJIHUIIEBI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cTonI0e1l TabIuIThl

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE
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IIparo CokpaIlieHue IIpuMeHHUMBbIE THNLI 00 BLEKTOB

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,
LANGUAGE, SCHEMA, SEQUENCE, TYPE

B Tab6muma 5.2 pna kKaxporo tuna SQL-o0bekTa ITOKa3aHBI OTHOCSAIIMECS K HeMy IIpaBa, C
HUCIIOJIb30BAaHMEM IIPUBENEHHHBIX BHIIIIE COKpallleHuM. Takxke B HeM [OJIs KaXOoro TUIIA ITPUBEJEHA
KoMaHfa psql, KoTopas MOo3BOJIsIET Y3HATh, KaKKe IIpaBa Ha3HaveHH! [jIs 00beKTa 3TOTr0 THUIIA.

Taoiuna 5.2. CBogKa npas JocTyna

THun oo0beKTa Bce npaBa IIpasa pUBRLIC no |[Komanpga psql
YMOJI9aHU IO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UJIX 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 (¥ 00BEKTEI, TOJOOHbBIE arwdDxt HET \dp
TabnuiaM)
Cromnber TabmIuIbl arwx HET \dp
TABLESPACE C HET \db+
TYPE U U \dT+

IIpaBa, Ha3HaAYeHHBIE OJIT ONPEHeJIEHHOTO0 OO0BEeKTa, BHIBOHOSITCS B BHUME OJIEMEHTOB aclitem, Ife
KaX[ObIH aclitem OTpazkaeT pa3pelleHus, KOTOphle OBITM IIPemoCTaBlIeHBl CYOBEKTY OIpemeléHHBEIM
npaBogaTesieM. HammpuMep, 3auUCh calvin=r*w/hobbes 0O3HaUaeT, YTO POJIb calvin UMeeT IpaBo SELECT
(r) c BO3MOKHOCTHBIO Iepenauu (*), a TakXKe HellepemaBaeMoe IpaBo UPDATE (w), 1 06a 9TU mpaBa OaHH
€My POJIbI0 hobbes. EcnM calvin MMeeT [lst 9TOro o0beKTa M OPYyrue IIpaBa, IIPeIoCTaBIIEHHLIE €My
IPYTHUM IIpaBoOfaTesieM, OHU BEIBOMSTCS B OTOEIILHOM 3JIeMeHTe aclitem. ITycToe moJsie mpaBooOiagaTesnns
B aclitem COOTBETCTBYET POJIN PUBLIC.

Hampumep, IpeAmnonoKuM, 9TO IOIb30BATEIIb miriam CO3MAET TAOMUITH mytable W BBHIIIOTHSIET:

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

Torma koMaHma \dp B psql ITOKaxeT:

=> \dp mytable
Access privileges

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

admin=arw/miriam \ \
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(1 row)

Ecnu crtonben; «IIpaBa moctyma» (Access privileges) mns maHHOTo 0OBbeKTa IIYCT, 3TO 3HAYUT, YTO
oy ob6beKTa MeNCTBYIOT CTaHOapTHHIE IIpaBa (TO €CTh 3aIluCh IIPaB B COOTBETCTBYIOIEM KaTajiore
cogepxuT NULL). IIpaBa 1o ymMmon4aHUIO BCerda BKIIIOYAIOT BCE IIpaBa OJid Bjamesblla U MOTYT TaKXe
BKJIIOUYATh HEKOTOPHIE IIpaBa [jig PUBLIC B 3aBUCUMOCTU OT TuUNa 00BEeKTa, KaK pPa3bsACHSIJIOCH BHIIIIE.
IlepBas KkoMaHOa GRANT WX REVOKE mOjig 00BeKTa IIPUBOOUT K CO3TAHUIO 3aIKCH IIPaB II0 YMOJITYaHUIO
(HampuMep, {miriam=arwdDxt/miriam}), a 3aTeM M3MEHSET 3Ty 3allMCh B COOTBETCTBUU C 3aJaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, ITOKa3aHHbIe B cTonb1e «IIpaBa gocTtymna K cTosbram» (Column
privileges), BBIBOASITCS TOJIBKO IJIS CTOJIOIIOB C HECTAaHAAPTHBIMU ITpaBaMM HocTyna. (3aMeThTe, YTO
B JAQHHOM KOHTEKCTE TOJ «CTaHHApPTHBIMHU IIpaBaMU» BCerfa IOApa3yMeBaeTCs BCTPOEHHEBIM Habop
IpaB, IpeaonpeneeHHBIN s Tuna obrekTa. Eciu ¢ 06bEKTOM CBsi3aH HaGOp IIpaB IO YMOJIYAHUIO,
TIOJIy4YeHHKIN I0C/Ie U3MEHEHUS B pe3yabTaTe ALTER DEFAULT PRIVILEGES, U3MEeHEHHEBIE IIpaBa OyoyT
BCerma BEIBOOUTHCSA SIBHO, ITOKa3kbBasg 3GeKT KoMaHOH ALTER.)

3aMeTBTe, YTO IIPABO PaCIIOPAXKEeHHNd IIPpaBaMM, KOTOPO€ UMEET BJlajejiell, He OTMe4YaeTCd B BBIBO)IHMOfI
CBOAKe. 3HAKOM * OTMEYAIOTCS TOJIBKO T€ IpaBa C IMIPaBOM mIepenayu, KOTOphie ObIIHM SIBHO Ha3HAYEHEI
KoMy-ubo.

5.8. MonnTukKmM 3alwiuThbl CTPOK

B momonHeHue K cTaHOapTHOM cucTteMe npaB SQL, ynpaBnseMmoit komaumoii GRANT, Ha ypoBHe TabJuil
MOZKHO ONPENeNIUTh NOAUMUKU 3aW,Umbl CMmpokK, OTpaHUYUBAIOIINeE [IJId II0JIb30BaTesiel Habophl CTPOK,
KOTOpBEle MOTYT OBITH BO3BpAalleHbl OOLIYHBIMU 3alpocaMM MM [00aBlieHBl, U3MEHEHH U yHaJieHH
KOMaHOaMu, U3MEeHSIOINMY JaHHbIE. DTO Ha3bIBaeTCSAd TaKxKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). ITo ymonuyaHuio TaOauIILI HEe MMEIOT ITOMUTHUK, TaK 4YTO eCiIu cucrtemMa mpaB SQL
paspemnraeT NOJIL30BaTEIIO0 AOCTYII K TabJuile, BCe CTPOKM B Hell OIMHAKOBO NOCTYIHBI OJIT YTEHUS UIU
U3MEHEHHUs.

Korpma mns TaGmuilkl BKIIOYAETCS 3alluTa CTPOK (¢ moMoIbio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00BI9HBIE 3aITPOCH K TabsuIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK [IOJIZKHEI
paspemarbCsi MOJIMTUKOM 3aluThl CTPoK. (OmMHAKO Ha Bamenbla TaOJHUILI TaKWe ITOIUTUKUA OOBIYHO
He melcTByIOT.) Ecnm monuTuKa miis TabnuIlbl He ompedesieHa, MPUMEHSETCS IMOJIWTHKA 3allpeTa IIo
YMOJITYQHHUIO, TaK YTO HUKAKWE CTPOKH B 3TOM Talbjulle HENb3sd YBUAETH MM MomuduiupoBaTh. Ha
orepaluu ¢ Tabmuiiel B 11e10M, TaKue KaK TRUNCATE U REFERENCES, 3allliTa CTPOK He PacIpoCTpPaHsIeTCs.

[TonmuTHUKYU 3alIUTH CTPOK MOTYT IIPUMEHSTHCS K OIpefesIeHHBIM KOMaHIOaM U/UIK PoiasaM. [TOMUTHUKY
MOZKHO OTIpeieIUTh KaK IPUMeHsIeMylo K KoMaHaaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOT0, TONMUTHUKY MOKHO CBSI3aTh C HECKOJILKUMU POJISIMHU, IIPU 9TOM [ENCTBYIOT OOBIYHEIE ITPABUIIA
YJIeHCTBA U HACJIeJOBaHMUS.

YToOBl ONpemenuTh, KaKWe CTPOKM OyAyT BUOUMBIMU MM MOTYT HU3MEHSThCS B Tabnuie, s
TIOJINTUKYU 3afaéTCs BBIPaXKEeHHWE, BO3BpAIAiollee JIOTHUYECKUH pe3ybTaT. ITO BHIpaXkKeHue OyOeT
BBIUMCIIATHCS OJIST KAXKAOW CTPOKH Ilepeld APYTHUMH YCIOBHUSIMH WU (QYHKIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTensa. (EQUHCTBEHHBIM HCKITIOYEHHWEM W3 3TOTO IIpaBUiIa SBASIOTCH repMeTHuYHbE
(pyHKIIMM, KOTOPEIE TaPaHTUPOBAHHO He [OIIyCKAIOT YTeUKU HHGOPMaluY; OIITUMHU3aTOP MOKET PEIIUTH
BEITIOJTHUTE OTHU (I)YHKLII/II/I OO IIPOBEPOK 3alllMThI CTpOK.) CTpOKI/I, OJIsi KOTOPHBIX 3TO BEIPAXKE€HUeEe
BO3BpalllaeT He true, obpabaTwiBaThCcs He OymyT. UToOLI HE3aBHCHUMO YIIPaBASTh HabOOpPOM CTpOK,
KOTOpPBhIE MOXKHO BHUAETH, U HAOOPOM CTPOK, KOTOPHIE MOXKHO MOAU(HUIIMPOBATH, B MOJTUTUKE MOXKHO
3a7aTh OTAEIbHBEIE BEIpaXkKeHMsi. BrIpakeHus MOMUTUK 00pabaThIBalOTCSA B COCTaBe 3alpoca C mpaBaMu
HCIIOMHSIONIEr0 ero MOoIb30BaTeJIsI, HO [AJIT 00palleHus K JaHHBIM, HEIOCTYITHBIM 3TOMY MTOJTb30BaTEITo,
B 9TUX BBHIPAXKEHUSIX MOTYT MIPUMEHSITHCSA QYHKIINHY, OTPEHesIone KOHTEKCT 6e30IacHOCTH.

Cymnepnosib30BaTeId U POJIM C aTpuOyTOM BYPASSRLS Bceraa oOpallaroTcs K Tabjuile, MUHYS CUCTEMY
3amuTh CTPOK. Ha Bnagenbila TaGIMIIL 3aIIUTa CTPOK TOXKE He MeNCTBYET, XOTS OH MOXKET BKJIIOUUTD €€
o cebs MPUHYAUTENbHO, BEIMOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeoTbemnemMoe mpaBo BKIIIOYAThH MJIM OTKJIIOYATh 3aIUTy CTPOK, a TaKXKe OMPeHesIsiTh IMOIUTUKU IS
TaGJINIILI, UMEeeT TOJIBKO €€ BiiafeJiell.
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s co3gaHus NONMUTHUK NpenHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanesnuss — DROP POLICY. YToObl BKIIIOYHTE UJIM OTKJTIOUHTE 3AIIUTY CTPOK [JIsI OIpenenéHHON
TabIUIBI, BOCHOJIB3YyHTEeCh KoMaHmou ALTER TABLE.

Kaxmou monuTuKe HasHaAdYaeTCs UM, IIpY 3TOM HOJIA OITHOM Ta6HI/ILIbI MOZKHO OIIpeneInTb HEeCKOJIBKO
MONMUTUK. TaK KakK IIOJINUTUKHU IIPUBA3aHBI K Ta6HI/IHaM, Kaxpgas IIOJIMTHUKa OJId TaGJ'[I/ILU:I OOJIZKHA UMETb
YHHUKAJIbBHOE UMA. B Pa3HBIX Ta6n1/1uax IIOJIMTUKHU MOT'YT UMETH OOUHAKOBEIE UMEHA.

Korma k ompenenéHHOMY 3ampoCy IPUMEHSIIOTCA HECKOJBKO IOJNTUTUK, OHU OOBEeOuHSIOTCS 00
JIOTUYECKUM CJIOKEeHUEM (ECITH TTOJIMTUKY Pa3pelIuTebHbIE (TT0 YMOTYaHUI0)), TN00 YMHOXKeHUueM (eciu
TIOMUTUKYN OTPAaHUYUTENbHEIE). ITO TTOJOOHO TOMY, KaK HEKOTOpasi POJb MOJIydaeT IpaBa BCEX POJIeH, B
KOTOPHIE OHA BKITIOUEHAa. Pa3pelnnTenbHbIE U OTPAHUYHUTETbHEIE TTOTUTUKY PAaCCMaTPUBAIOTCS HUXKE.

B kauecTtBe IIPOCTOTrO IIpHMepPa, CO3AaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.[aTbCH K CTpOKaM OTHOIIEHHUA U IIPKU 3TOM TOJIBKO K CBOUM, MOZKHO Tak:

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

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

OTa IMONMUTHKA HESBHO IOApa3yMeBaeT U IPenioxkeHWe WITH CHECK, HOEHTUYHOE IIPEeNIOKEHUI0
USING, MO3TOMY YKa3aHHOe OrpaHHYeHHe NPUMEHSeTCS M K CTPOKaM, BRIOMpaeMBEIM KOMaHOOH (Tak
YTO OOUH MeHeOXKep He MOXKEeT BHIIOJHUTL SELECT, UPDATE MK DELETE [JIS CYIIECTBYIOIIMX CTPOK,
IpUHAAIeXkKalluX IPYTroMy), ¥ K CTPOKaM, U3MeHsIeMBIM KOMaHI0M (TaK YTO KOMaHAaMM1 INSERT U UPDATE
Heb3s CO3[aTh CTPOKM, IPUHAAJIeXKallue ApyroMy MeHeaxepy).

Ecnu pone He 3amaHa, 100 3aJaHO ClielMabHOe UM I10JIb30BaTesis PUBLIC, IOMUTHUKA IPUMEHSIETCS
KO BCEM TIOJIb30BATENAM B HAHHON cucTeMe. UYTOOB BCE MONMb30BATEIM MOTIH OOPATUTHCS TOJBKO K
COOCTBEHHOM CTPOKE B TaOJIUIE users, MOXKHO IPUMEHUTD TPOCTYIO OMTUTHKY:

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

910 paboTaeT mOmOOHO IPEOBIAYIIEMY HIPUMEDY.

YToOH OIIPEeAEeNTUTh AJIsI CTPOK, H0OABIISIEMBIX B TAGJIUITY, OTOEIBHYIO TOJIUTUKY, OTJIUYHYIO OT ITOJIMTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIbKO MONUTHUK. Ciiedyromas mapa
TIOJINTUK ITIO3BOJIUT BCEM II0JIb30BATEJISIM BUIETH BCE CTPOKH B TAOJNIHIE users, HO U3MEHSTH TOJIBKO 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);

I8 KoMaHOBI SELECT 3TH OBE IIOJIUTUKU O6'I>eJII/IHHIOTCH onepauneﬁ OR, TaK 4YTO B UTOT€ 3TO IIO3BOJIAET
BBIGI/IpaTL BCe CTPOKH. I8 KoMaHg OPYyrux TUIIOB IIDUMEHAETCA TOJIBKO BTOPAMA IIOJIMTHUKA, U 3(1)(1)6KT TOT
2Ke, 4YTO U PaHbIIIe.

3alIuTy CTPOK MOZKHO OTKITIOYHUTh TaK 7K€ KOMaHOOMW ALTER TABLE. IIpy OTK/IIOYEHHUH 3AIIUTHI, IIOJTUTUKH,
ompenesiEHHBIE OIS TaOJHIIEI, HEe YOAJISIOTCS, a IPOCTO UTHOPUPYIOTCs. B pesynbraTe B Tabmuile OymyT
BUOHBEI M1 MOTYT MOOUGMHUIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHCTEMEl IpaB
SQL.

Huxxe 1mokaz3aH pa3BEPHYTHIM IIPUMEP TOTO, KaK I3TOT MEXaHMU3M 3alllUThl MOXKHO IIPUMEHSITH B
MTPOM3BOACTBEHHOM cpeme. Tabnuiia passwd UMUTHPYET (aiin maposnen B Unix:
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—— IlpocTou mpuMep Ha 6Oasze danna passwd
CREATE TABLE passwd (

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

)i

CREATE ROLE admin; —-—- AOMUHUCTPATOP

CREATE ROLE bob; —— OOBIYHBIM [IONbL30OBATENb

CREATE ROLE alice; —— OOBIYHBIM [IONbL30OBATENb

—— Hamonuenue Tabnullbl
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 BKIOUUTHL OId S5TOH TabIUILI 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3paHue MNONHUTHK

—— AIDMUHUCTPATOP MOXET BUIETh UM HNOOABNATL JOOHE CTPOKU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObluHBIE TIONBE30OBATENU MOTYT BHUIOETH BCE CTPOKHU

CREATE POLICY all_view ON passwd FOR SELECT USING (true);

—— OObIUHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE NAHHBIE, HO

—— He MOTyT 3alaThb NPOU3BOILHYID O60NOUKY 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 MONydYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30OBaTENdM pal3peumaeTcd UYTeHHEe TONbKO OOmMemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspemaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mo6rle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH U IIONId
postgres=> set role admin;
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SET
postgres=> table passwd;

user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir

shell

——————————— e i s s St
+ ___________

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)

—— [lpoBepuM, UTO MOXEeT nOenaThb AIHCa

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
——————————— Rttt e s st
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
—— Amnuca MOXeT U3MEeHUTh CBOE uMd (none real_name), HO He UMA KOTro—-nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [apoNb; IMOMNBITKH MNOMEHdTL Opyrue naponu RLS mpocTo
UTHOPUPYET

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

UPDATE 1

Bce momuTHKHM, cO30aBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIME, YTO 3HAYHUT, YTO IIPH NPHUMEHEHUH
HECKOJILKHUX ITOJINTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MUJIM». XOTs MOXKHO CO30aTh TaKue
pas3pemmnTenbHble TOJIUTUKH, KOTOPhIe OYOYT TOJIBKO pa3pelnaTrh JOCTYI K CTPOKAaM IIPU OIIPedeTEHHBIX
YCJIOBUSIX, MOXKeT OBITh HpOINe CKOMOWHWPOBATh pa3pelInTeIbHBIE IOJIMTHKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alMCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIepPaTOpPOM
«H»). B pa3BuTHe IpeObIAyIIero npuMepa Mbl H00aBUM OTPaHUYUTEIIPHYIO HMOJIMTUKY, Pa3peIrnarolnyio
aOgMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3allMCIM TaOIHIThI
passwd:

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

3aTeM MBI MOXKEM yOemUThCS, UTO aIMUHHCTPATOpP, IOOKIIOYEHHBLIH IO CEeTH, He YBUOUT HUKAKHX
3amucei, 6aromapsa 3TOM OTPAHUYUTEILHOM IIOIUTHKE:
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=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OrPaHUYEHUSI YHUKAILHOCTH M BHEIITHHUE KITIOYH,
3alMTa CTPOK HUKOTa He PacIpoCTpaHseTcs, YTOOR He HapyIllajlach EeI0CTHOCTb HaHHBIX. [loaTOMy
OpraHMU3aIlvIo ¥ TOJIUTUKHY 3allUTH Ha YPOBHE CTPOK HE0OXOMMO TIIAaTeJIbHO MpopabaThBaTh, YTOOLI HE
BO3HUKIIM «CKPBIThIE KaHAIbI» YTEYKY HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX CITy4asix BazkKHO, UYTOOHI 3all[Ta HA YPOBHE CTPOK, HA0O0OPOT, He JelcTBOBasia. Hampumep,
pe3epBHOE KOMMPOBAHUE MOXKET OKa3aThCs MPOBAJBHBEIM, €CJIM MEeXaHW3M 3alllUThl Ha YPOBHE CTPOK
MOJi4Ya He HACT CKOMHMPOBATh KaKWe-TMOO CTPOKHU. B TakoM ciydyae BBl MOXKETe YCTAHOBUTBL IS
rmapaMeTpa KOHGUTypalUuu row security 3HaueHue off. ITO caMo 10 ce6e He OTKIIIOYUT 3allUTy CTPOK;
IIPU 9TOM IIPOCTO OyHmeT BhImaHa omubKa, eC/Iu Pe3yIbTaThH 3anpoca OTGUIBTPYIOTCS IIOJIUTUKOM, C TEM
4YTOOBI MOZKHO OBIJI0O U3YYUTh IPUYNHY OIIUOKHA U YCTPAHUTH €€.

B npuBenéHHBIX BEHIIIE IIPUMepax BBIPAXKEHUS IOJIUTHKK YYUTHIBAIU TOJILKO TeKylllne 3HauyeHUs B
3amparrBaeMoOn UIu U3MEHSIEMOM CTPOKE. ITO CaMbIl MPOCTOM 1 Hanbosee 3(PHEKTUBHEIN IO CKOPOCTH
BapHaHT; I10 BO3MOXKHOCTH pPeaJn3alliio 3allluThl CTPOK CJieyeT MIPOeKTUPOBaTh UMEHHO Tak. Eciu ke
OJISI TPUHSITUS PEMIEHUST 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K OPYTUM CTPOKAM UJIM APYTUM Tabiuiam,
5TO MOXKHO OCYIIEeCTBUTH, NIPUMEHSS B BHEIPAXKEHUSX IONUTUK BJIOXKEHHBIE SELECT WKW (YyHKIIUH,
cogepxkaiye SELECT. OgHAKO y4THTe, YTO IIPH TAKOM peanu3alyi BO3MOXKHBI YCJIOBUS T'OHKH, UTO
YypeBaTO yTEeYKOU MH(pOPMAaLMM, eC/I¥ He IPUHATH MepPHl IpefoCcTopoxkHoCcTU. Hanmpumep, pacCMOTpUM
CIIEeYIOITYI0 KOHCTPYKIIUIO TabIIunII:

—— omnpeneineHHe TI'PYNN NPHUBHUIETHH
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 gBndeTCcd aIMHHHCTPATOPOM
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GRANT SELECT ON groups TO public;

—— OoIpenelneHue YPOBHEH MNPUBUIETUH N4 NONb30BaTEleH
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 3amuaeMyio UHQOPMALIHIO
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;

—— CTpoOKa OONXHa ObITh OOCTYMHA OId UYTEHWdI/M3MEeHEeHUd MOJb30BaTendM C group_id,
—— OGONBIIMM HIHU PABHBIM group_id madHOH CTPOKHU
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));

—-— MBI 3amumaeM Tabnuuy c uHdopMauuedn, nojaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Temeph MPeAIoNoXRuM, 4TO Anuca (POJib alice) KelaeT 3alKuCcaTh «CIeTKa CEKPEeTHYI0» WH(POPMAIIHIo,
HO TIPW 9TOM HE XO4YeT JaBaTh mallory AOCTyH K Hel. OHa AenaeT ClenyoIee:

BEGIN;

UPDATE users SET group_id = 1 WHERE user_name = 'mallory';

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepB&Iii B3TJIA0 BCE HOPMAJIbHO; mallory HU ITPU KaKMX YCIIOBUAX He NOJIZKHA YBUIETh CTPOKY «secret
from mallory». OgHako 3mech BO3MOXKHO ycioBue TOHKU. Ecnu Mannopu (posb mallory) IapajjiejibHO
BLHITIOJIHAET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIusi B pexXmMme READ COMMITTED, OHa CMOXKeT yBuUAeTh «secret from mallory». 3To
IIPOU30UIET, €CIU €€ TpaH3aKIUA OOUMET OO CTPOKM information cpas3y IOCNEe TOTO, KaK 3Ty CTPOKY
u3MeHUT Amnwuca (pomb alice). OHa 3abioKupyeTcs, oxXupas (GUKCUPOBAHUSA TPAH3AKIUU AJIUCH, a
3aTeM IPOYUTaeT U3MEHEHHOE COIepKUMOe CTPOKH O61arogaps IpenioXkeHuio FOR UPDATE. OfHAKO Ipu
9TOM U3MEHEHHOE COOEePXKUMOE users He OyOeT NPOYUTAHO HESIBHHIM 3allpoCoM SELECT, TaK KaK 3TOT
BJIOKEHHBIN SELECT BBHIIONIHSAETCS 0€e3 yKa3aHUsA FOR UPDATE; BMECTO 3TOTO CTPOKa users YUTAETCS U3
CHUMKA, IIOJIy4eHHOTO B Hadasle 3ampoca. TakuM o0pa3oM, BhEIpaXkKeHUe IIOMUTUKU IPOBEpSeT cTapoe
3Ha4YeHUe YPOBHS IPUBUJIETUYN MTOIb30BaTeNd mallory ¥ IIO3BOIAET €l BUAETh U3MEHEHHYIO CTPOKY.

Ob6ouTu Ty HpO6J'IeMy MOXKHO HECKOIBKUMU CIIOCOOaMH. [TepBoe mpocToOe pellleHVe 3aKII4YaeTCs B
HUCIIOJIb30BaHUM SELECT ... FOR SHARE BO BJIOZKEHHBIX 3allpoCaX SELECT B IIOJIMTHKAX 3allHUTHI
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cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BATENISM ITPABO UPDATE B ILIEJIEBOM
Tabnuie (3mech users), YTO MOXKeT OBITH HeXejaTenbHO. (XOTd MOXKHO NPUMEHUTH €IE ONOHY
TMOJIUTUKY 3allUThl CTPOK, YTOOBI OHM HE MOTJIM NPAKTUYECKU BOCIIOIB30BATbCS OTUM IMIPaBUIIOM;
60 IMOMECTHUTDL BIIOXKEHHBIM SELECT B (QYHKIIMIO, ONpPedessIoNyi0 KOHTEeKCT Oe3omacHoCcTH.) Kpome
9TOT0, aKTUBHOE MCIIONh30BaHMUE OJIOKMPOBOK CTPOK B 1IeJIeBOM TalbJuile MOXKET ITOBJIeYb IPOOJIEMEI
C IIPOU3BOOUTENBHOCTBIO, 0COOEHHO MPU YaCTHIX M3MEeHeHUsX. [[pyroe pelleHue, IMPaKTUYHOE, €CIIU
neneBas TabIuIa U3MEHSIETCSI HeYacTo, 3aK/II09aeTCs B OJIOKUPOBKE 1e1eBOM TaOIUIIH B peKUMe ACCESS
EXCLUSIVE IIpY U3MEHEeHHU, YTOOL HUKAKHe IIapalijieIbHEIe TPaH3aKIUK He BUIOEINU CTapble 3HAYEHUS
CTPOK. JIn60 MOKHO IIPOCTO OOXKOATHCS 3aBEPIIIeHUS BCeX MTapaljieIbHBIX TPaH3aKIIUH IT0C/Ie U3MEeHEeHU ST
B IleJ1eBO¥ TabuIle, Ipexkae YeM BHOCUTh U3MEHEHUS, PaCCYUTAaHHBIE HA HOBBIE YCJIOBHUSI 0€30MIaCHOCTH.

3a JOIoMTHUTEeNbHBIME moapooHocTIMu obpatuTechk K CREATE POLICY u ALTER TABLE.

5.9. CxemMbl

Knacrep 6a3 manHbix Postgres Pro comepzKuT OfMH WM HECKOJIbKO MMEHOBAHHBIX 39K3EMIIISIPOB 06as.
Ha ypoBHe KiacTepa CO3HAIOTCS POIKM W HEKOTOPHIE APyrue OOBLEeKTH. IIpu 9TOM B paMKax OIHOTO
TMOOKITIOYEHUS K CepBePy MOXKHO o0OparmaThbCs K JaHHBIM TOJIBKO OHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPY YCTAaHOBJIEHUU COeOUHEHMUS.

IIpuMmeyanue

ITonb3oBaTenu KjaacTepa He 00si3aTeIbHO OyOyT MMEeTb HOCTYII KO BCeM 0a3aM HaHHBIX 3TOTO
Kimactepa. ToT ¢akT, 4TO POJIM CO3MAIOTCS Ha YPOBHE KjacTepa, O3HadaeT TOJBKO TO, YTO B
KJjlacTepe He MOXKeT OBITh OBYX POJIed joe B pPa3HBIX 0a3aX MaHHHBIX, XOTS CHCTEMa MO3BOMSET
OTPAHUYUTE OOCTYI joe TOJIBKO HEKOTOPHIMU 6a3aMu [aHHBIX.

baza maHHBIX COOEePXKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Yepeab ComepzxKaT
TaGHI/IHH. CxeMBl TakXke comepzKaT MMEHOBaAHHEIE 00BEKTHI OPpyrux BHOOB, BKJIIOYas THIIBI HAaHHBIX,
(I)YHKI.II/II/I X OIIepaTopkl. OJZ[HO U TO Xe MMsI 00beKTa MOXKHO CBOGOJZ[HO HUCIIOJIB30BAaTh B PA3HHBIX CXEeMaX,
HaIpuMep U schemal, B myschema MOT'YT COOepzKaThb TabIUILEI C UMEeHeM mytable. B oTnuumne ot 6a3
OaHHBIX, CXeMBI HE OT'PaHUYHNBAIOT OOCTYII K JaHHBIM: IIOJIb30BaATEIN MOI'YT O6paH.[aTbCH K 00BLeKTaM B
mo60o# cxeMe TeKyIel 0a3bl JaHHBIX, €CJIH UM Ha3Ha4YeHbl COOTBETCTRYIOIINE IpPaBa.

ECTh HECKOIBKO BO3MOXKHEIX OG'BHCHGHPIfI, OJ1sd 9eTrO CTOUT IIPUMEHATH CXEMBI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JIh30BaTEIel, HE3aBUCUMO OPYT OT
mpyra.

* YToOH 00BbeAUHUTE 00BEKTH 6a3bl JAHHBIX B IOTUYECKHNE TPYINH IJIg 00JIETYEHUS YIIPaBlIeHUs
UMH.

e YToOH B OOHOM 0a3e COCYIIIeCTBOBAJIM Pa3HbIE IIPUIOKEHUS, U IIPU 3TOM He BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnbl B HEeKOTOPBIM CMEICJIE momoOHBI KAaTaloraM B OHepaHI/IOHHOfI CucrteMe, HO OHU He MOI'yT ORITH
BJIO2KE€EHHBIMU.

5.9.1. Co3paHue cxeMbl

s co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OLIpeREIsieTe UM CXEMEL
110 CBOEMY BHIOOPY, HAITPUMEDP TaK:

CREATE SCHEMA myschema;

YT0O6H CO3HaTh OOBLEKTH B CXeMe UIU 00PaTUTHCS K HUM, YKa3bIBaWTe NO/AHOE UMSl, COCTOSIIIee U3 UMEH
CXeMbl 1 00beKTa, pa3elEHHBIX TOUYKOM:

cxeMa. rabnuia
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9T1oT cuHTaKcuc paboTtaeT Be3de, IOe OXKUOAeTCAd MM TaOIULE], BKIOYAs KOMAHOB MOOUGUKAIINU
TabGIHUIIE ¥ KOMaHAL 06paboTKY JaHHEIX, 00CYXKIaeMbIe B CJIEAYIOIUX I1aBax. (7151 KpaTKOCTH MBI OymeM
TOBOPHUTB TOJIBKO O TaBGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUIIE UMEHOBAHHBIX 00HEKTOB,
HaIMIpUMeEp, TUIH U QYHKIIMN.)

EcTth emié 6osiee oOIIMIT CHHTAKCHC
basa_gaHHBIX.CcxeMa. TabmnHuia

HO B HaCToOgdIlee BpeMA OH IIOOOEP2KMBAETCA TOJIBKO HOJIA (bOpMa.TII:HOFO COOTBETCTBHA CTAHOAPTY SQL.
Ecnu BH YKa3hbIBaeTe 6a3y OAHHBIX, 3TO MOXKET OBITH TONBKO Oa3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIFOYEHEI.

Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

Yrto6Bl yOamuTh MYCTYIO cXxeMy (He cofepKallyio 00bEKTOB), BLITIOTHUTE:
DROP SCHEMA myschema;

YJIaJ'II/ITL CXeMy CO BCeMH COOepXKallluMUCSA B Hel 00beKTaMH MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CToAIUH 3a 3TUM OOIIUN MeXaHU3M onucaH B Pasmene 5.14.

YacTto OpIBaeT HYKHO CO3[aTh CXeMy, BlIafesiblleM KOTOpo¥ OyneT Opyrod mojab30BaTellb (3TO OOUH U3
c1oco00B OTpaHUYEHMS I0Ib30BaTeJIel IpocTpancTBamMu nMEH). CoenaTh 3TO MOXKHO TaK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wmM4 HONIB30BATENd;

BrI make MOXKeTe OIMYCTUTH UMS CXEMEI, B 3TOM CJIydae UMeHEM CXEMHl CTaHeT UMS Iojib3oBaTens. Kak
9TO MOXKHO IPUMEHATH, onucaHo B [logpaspene 5.9.6.

CxeMEHI C HMEeHaMH, HaYMHAIIIMMHUCA C pg_, ABIAIOTCA CUCTEMHBIMU; ITOJIB30BATEJIAM HE Pa3pelIeHO
HCIIOJIb30BATh TaKHE MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3gaBany TaOIUIIE, HE YKa3blBasi HUKaKue UMeHa cXeM. [10 yMOom4aHuIo TakKue TaOIHuIThl
(n mpyrue OOBEKTHI) aBTOMATHYECKH IIOMEINAloTCs B cxeMmy «public». OHa comepzXKHUTCS BO BCEX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
9KBHBaAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxembl

Besme mucaTh IIOJIHBIE UMeHA YTOMHUTEILHO, M YaCcTO BCE PABHO JIyYIlle He HMPUBS3LIBATEH IIPUIOXKEHUST
K KOHKpeTHOU cxeMe. [ToaTomy K Tabmuiam 0OBIYHO 00pAIaloTCsA MO0 HeNO/AHOMY UMEHU, COCTOSIIEMY
IIPOCTO U3 UMeHHU TabuIsl. CcTeMa oIpenenseT, KakKas UMeHHO TabJIuIa Iogpa3yMeBaeTC s, HCIIONIb3YsI
Nnyms NOUCKAd, KOTOPHIM TIPEICTaBIseT C0o00M COHCOK HpPOCMaTpPHUBaeMbIX cxeM. I[lompa3ymMeBaeMoi
TabnIuIlell CYMTAETCS MepBas IIOOXOomdAIinas Tabiuila, HaWgeHHas B cxeMax OyTH. Eciau momxomsimasi
TabIuIla He HalgeHa, BO3HUKAET OIMKOKa, JaXke eciu TabJulla ¢ TAaKUM MMEeHEeM eCTh B OPYTuX cXemax
0a3bl JAHHBIX.

B03MOXKHOCTE CO37IaBaTh OMHOUMEHHEIE OOLEKTHI B Pa3HBIX CXeéMaX YCIIO2KHsAET HalliCaHHWe 3allIPOCOB,
KOTOPKBIE OOJI2KHEI BCeraa o6pa1ua*r1:ca K KOHKPETHBEIM 00BeKTaM. ITO TaK¥Ke IMOTEeHITHATIbHO O3BOISET
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TIOTh30BATEJISIM BIIHSTh Ha MMOBEIeHNe 3alIPOCOB APYTHUX II0JIb30BaTeNel, 3JI0HaMePEeHHO UJIH CIIy4aiHo.
BBunmy mpeo6iamaHus HEIIOIHBEIX UMEH B 3alIpocax M WX MCIOJIb30BaHUSA BHYTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — MO CyTHM 3HA4YWT OOBEPSTb BCEM IMOJIL30BATEJISIM, HUMEIOIIUM IIPaBO CREATE B
9ToM cxeMe. Korma BBHI BBITIOTHSIETE OOBIYHEBIM 3aIlpPoC, 3JI0HAMEPEHHBIM MOJIh30BaTEIb MOXKET CO3[aTh
00BEKTH B CXeMe, BKITIOYEHHOM B Balll ITyTh IIOMCKA, ¥ TAaKUM 00pa30M IIepeXBaTHBATh yVIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE GyHKIMKY SQL Kak eciu Obl UX BHIITOITHSIJIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCs TEKyIIel. ITa cxeMa OyOeT MCIIOIb30BaThCS HE TONBKO IIPHU
TIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHA OyHeT BKJII0YaTh TAOIUIIE, CO3MaHHbIE KOMaHOOM CREATE
TABLE 6€3 yKa3aHUus CXEMEI.

Yto6nl y3HATH TEKYIIUHM THUI MOMCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[IepBEII 3JIEMEHT CCHUIAETCS Ha CXeMy C MMeHeM TeKyIIero IoJjib30oBaTess. EciauM TakoW CXeMHBl He
CYIIEeCTBYET, CChIIIKA Ha He€ UTHOPUPYeETCs. BTOpoi ayieMeHT ccritaeTcst Ha cxeMy public, KoTopyio M
y2Ke BUIEH.

[TepBas cyumecTByOIas cXxeMa B IYTH IIOMCKa TaKXKe CUYUTAEeTCS CXeMOU II0 YMONYaHWIO OIS HOBHIX
00BbEeKTOB. IMEHHO II03TOMYy II0 YMOJTYaHHI0 OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuH
HETIOJIHOM CCHUJIKM Ha OOBEKT B JIIOO0OM KOHTEKCTe (IIpu MomuduKanuy Tabiul, u3MeHeHUN JaHHBIX WU
B 3ampocax) CUCTeMa IIPOCMaTpUBaeT IIyTh IIOMCKA, T0Ka He HaWET COOTBETCTBYIOMMN 00beKT. TakuMm
06pa3oM, B KOHPUTypauuy 10 yMOJIYQHUIO HEIIOJIHbEIE MMeHa MOTYT OTHOCUTHCS TOJIBKO K O0OBEKTaM B
cxeMe public.

Yto6n! 70OABUTE B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSIEM:
SET search_path TO myschema, public;

(MBI omyckaeM KOMIIOHEHT $user, TaK KakK 370eCh B HEM HeT HeoOxommmocTu.) Temepb MBI MOXKEM
obpamaTthcsa K Tabnuie 6e3 yka3zaHUsS CXeMEL:

DROP TABLE mytable;

M Tak Kak myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE O0OBEKTH OyAyT II0 YMOJTYaHUIO CO3MABaThCS B
3TOH CXeMe.

MEI MOKEeM TaKKe HaIlhuCaTh:
SET search_path TO myschema;

Torma mbel OOMBINIE HEe CMOXKeM oOpalaTthbcs K cxeMe public, He HamucaB IIOJTHOE HMS OOBEKTa.
EpuHCTBEHHOE, 4TO OTNIMYaeT cxeMy public oT gpyrux, 3To TO, YTO OHa CyLIEeCTBYEeT 110 YMOJIYaHUI0, XOTS
€€ Tak JKe MOXKHO yHOalIUuThb.

B Pazpgene 9.26 BB y3HaeTe, Kak €II€ MOXKHO MaHUITYJIUPOBATE IIYTEM IIOUCKA CXEM.

Kak u mmst uMéEH TaliuIl, IIyTh IOMCKA aHAJIOTUYHO padoTaeT OJid UMEH THUIOB MAHHBIX, UMEH (YHKITUH
¥ UMEH OmepaTopoB. MiMeHa THUIIOB HAHHBIX M (QYHKIIMM MOXKHO 3alucaTh B IIOJTHOM BHIE TaK XKe, KaK
v uMeHa Tabmuil. Eciu XKe BaM HYXKHO MCIIONIb30BaTh B BHIPAXKEHUU IIOJTHOE UMS OIIepaTopa, OJsi 9TOT0
€CThb CIellHaJIbHBIA CIIOCO0 — BBI HOJI2KHBI HAIIMCATh:

OPERATOR (cxema.onepaTop)

Takas 3anuch HeobOxommMa s H30eXXaHHS CHHTAKCHUYECKOH HEOOHO3HAYHOCTH. [IpuMep Takoro
BHIPAXKEHMUS:
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SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAKTHUKeE II0JIb30BAaTEJIK YaCTO II0JIaraloTCd Ha IIYTh IIOUCKaA, YyTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo ymom4aHWIO TOTb30BATENh HE MOXKET 00pallaThCs K 00bEKTaM B YyKUX cxeMaX. YToOb U3MEHUTD 3TO,
BJIafiesiel] CXEeMBI [OJI2KEeH [aTh IOJIb30BaTeJI0 IIPABO USAGE IJIsT HAaHHOM cxeMbl. YTOOBI II0JIb30BATEIIN
MOTJIM HCIIOJIb30BaTh OOBEKTHI CXEMBI, MOXKET IMOHAJOOHUTHCS HA3HAYUTDL OOIOJIHUTEJIbHBIE IIpaBa Ha
YPOBHE 0OBEKTOB.

ITomp30BaTEMI0 TAKKE MOXKHO Pa3peIruTh Co3[aBaTh OOBEKTHI B CXeMe, He MpUHaajexaen emy. s
9TOT0 €My HYKHO [IaThb IIPaBO CREATE B TpeOyeMol cxeMe. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE UMEIOT
IpaBa CREATE ¥ USAGE B cxeMe public. Brnarogapss 3ToMy Bce IIOJIb30BaTeIM MOI'YT IIOOKJIIOYAThLCA K
3apmaHHOM Oa3e JaHHBIX U CO37aBaTh OOBLEKTH B €€ cxeMe public. HeKoTopsle 1m1abI0Hbl UCIIOIL30BaHUSA
TpeOyIOT 3allPEeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HaYaeT cxeMy, a BTOPOe O3HAudaeT «KaXKObIM IMOJIb30BaTenb». B mepBom
clydae 3TO UOEeHTU(DUKATOpP, @ BO BTOPOM — KJIIOYEBOE CJIOBO, IOITOMY OHM HaIHWCaHHE B Pa3HOM
perucTpe; BCIOMHUTe yKa3aHus u3 [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Karainora

B momosHeHMe K cxeMe public ¥ cXeMaM, CO30aBaeMEIM II0JIb30BaTe IAMH, JTi00asa 0a3a JaHHBIX COOEPKUT
CXeMy pg_catalog, B KOTOPOM HAXOOSTCS CHUCTEMHEIE TAOIMIIEI M BCE€ BCTPOEHHEBIE THUIIBRI [AHHEIX,
byHKIIMK ¥ omepaTophl. pg_catalog (paKTUUECKH BCerma SBASETCS YacThio HNYTH IIOMCKa. Ecmu maxke
9Ta cxeMa He moOaBjieHa B IIYTh SIBHO, OHA HESIBHO MPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B IIyTH.
Tak obecriedynBaeTCsI HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUSIX. OQHAKO BBl MOXKETE SIBHBIM
00pa3oM IMOMECTHUTh pg_catalog B KOHEIl IIyTH TOWCKA, €CIIM BaM HYXKHO, YTOOBI IIOIb30BaTEILCKUE
MMeHa Iepeonpeaesisii BCTPOSHHEIe.

Tak kKak UMeHa CHCTEMHEIX TabIull HaYWHAIOTCHA C pg_, TakKue MMeHa JIydllle He MCIOJIb30BaTh BO
u3lbexxanue KOHQIWKTa UMEH, BO3MOXKHOI'O IIPU IIOABIEeHUU B OyAylleM CHUCTEMHON TalJUILI C TEM
XKe HMeHeM, 4To M Bama. (C ImyTéM IIOMCKa [0 YMOJYaHWIO HeIloJIHas CCHIJIKa OyneT BOCIPHHSITA
Kak oOpallleHHe K cHCTeMHoil Tabnune.) CucrteMHble Tabnunsl OyoyT U Jamblle coOepikaTbh B MMeHU
IIPUCTaBKy pg_, TaK 4YTO OHU He OyAyT KOH(IWKTOBATh C HENOIHLBIMM MMeHaMH II0JIb30BaTeIbCKUX
Tab/Iull, eC/Iy MOJIb30BaTEIN CO CBOEM CTOPOHHI He OYAYT UCIIONIb30BaTh IPHUCTaBKY pg_.

5.9.6. LLIaGJ/1IOHbI UCNONbL3OBaHUA

CxeMaM MOXKHO HaAWUTH MHOXKECTBO IIpUMeHeHHuH. [Ias 3alluThl OT BIHUAHUS HEIOBEPEHHBIX
MOJIb30BaTeJIEN Ha MOBeeHHe 3allPOCOB OPYTHUX IT0Ib30BaTejied IpepjaraeTcsa wabi0H 6@e30nacHO20
UCNO/b308AHUSl CXeM, HO €eCiau 9TOT MIabJioH He IpPUMeHseTcd B 0a3e [OaHHBIX, IIOJIb30BaTEIIH,
XKenarlre 0e30IIacHO BHIIOJIHSITL B HEM 3allpoCH], [OMXKHBI OyOyT HPUHUMAThL 3alllUTHHIE MEPHI B
HavaJie KaXkAgoro ceaHca. B 4acTHOCTH, OHU [OJIKHBI HAaUMHATh KaXKIOBIM CeaHC C IIPHUCBOEHUS ITYCTOTO
3HAYEeHUsI IMEePEeMEHHOM search_path WIM KakKuUM-TOO OpyruM oOpa3oM yHallsATh U3 search_path
CXeMBI, OOCTYIIHBIE [OJISI 3amucu OOBIYHBIM MOJIb30BaTenssM. C KoHduUrypalmen 10 yMOIYaHHIO JIETKO
peanus3yloTcs clenyoliue MabIoHbl UCIIOIb30BaHU:

¢ OrpaHuuuTb OOBIYHBIX II0JTE30BATENIEH TUYHBIMU cxeMaMu. [IJI peanu3aliuy 3TOT0 IIOaXoma
BBITIOJTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3HaWTe OJIS KazKOOTO
MMOIb30BaTeJIsI CXeMy C ero uMeHeM. Kak Bhl 3HaeTe, IyTh IMOKMCKA 110 YMOJTYaHUIO HAYUHAETCS C
UMEHU Suser, BMECTO KOTOPOI'O IIOACTABJIAETCSA UMS [10Ib30BaTessA. TakuM oO6pa3oM, ecjiid y Bcex
Iojb30BaTesiell OyOeT oTHeNnbHAasd cXxeMa, OHU [0 yMOoI4aHuio 6ynyT oOpaIaTthCs K COOCTBEHHEIM
cxeMmaM. [IpuMeHsas aToT m1ab0H B 6a3e, K KOTOPOU yKe MOTJIM NOOKJTIOYaThCS HeOBEPEHHEIE
I10JIb30BATENH, ITPOBEPLTE, HET JIU B cxeMe public 06bEKTOB C TAKUMHU XKe UMeHaMH, KaK Yy 00beKTOB
B CXeMe pg_catalog. DTOT IIA0JIOH SIBISETCS MIaOJI0HOM 6e30IacHOT0 HCIOIb30BaHUSI CXEM, TOJILKO
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€CITi HUKaKou HeJIOBepeHHbII;'I IIOJIB30BATEJIb HE ABJIAE€TCA BllaJdEJIbIIeM 6as3nl OAaHHBIX U HE UMEET
nmpaBa CREATEROLE. B IIPOTUBHOM CJIy4ae 0e30IacHoOe HCIOIb30BaHue CXeM HeBO3MOIKHO.

* Vpanuthk cxemy public ©3 myTu moucka no ymMoa4aHUI0, U3MEHUB postgresqgl .conf UM BHIIIOJTHUB
KOMaHOy ALTER ROLE ALL SET search path = "Suser".IIpu 5TOM BCe IO-IPEKHEMY CMOTYT
co3gaBaTh 0OBEKTHI B 001IIel cxeMe, HO BEIOMPAThCS 3T 00BEKTHl OYOyT TOJBKO 10 ITOJTHOMY MMEHH,
co cxeMoii. Torma Kak obOparaTthcs K TabauliaM 1o MoJIHOMY UMEHU BIIOJIHE OOIIyCTUMO, oOpalleHus
K GYHKIMSIM B 001Iel cxeMe BCE ke OynyT HeOe30TaCHbBIMU U HeHagEeKHEIMU. [I09TOMY eCu BH
co3gaéTe GYHKUMU WIN PacIIupeHusa B cxeMe public, mpuMmeHsaiite nepBeil mabnoH. Ecinu ke HeT,
9TOT 11a6JIOH, KaK U IepBHIH, 6e30IIaceH IIPU YCJIOBUY, YTO HUKAKOW HeJOBEPEHHLIN 10JIb30BaTED
He SBJISIETCS BilafesiblleM 0a3bl JaHHEIX ¥ He UMeeT IIpaBa CREATEROLE.

* CoxpaHUTh IOBETIEHUE TI0 YMOJTYaHuIo. Bce mob30BaTeny HeIBHO oOpalalTcs K cxeMe public.
TeM caMBIM UMUTHUPYETCSI CUTyallus C TIOJIHBIM OTCYTCTBHEM CXEM, UTO II03BOJISIET OCYIIIECTBUTH
IJIaBHBIN ITepexon u3 cpepkl 6e3 cxeM. OOHAKO OAHHLIN MIA6GJIOH HU B KOEM CiTy4dae HeJlb3sl CYUTATh
f6e3omacHeM. OH IIOOXOOUT, TOJIBKO €Cyiu B 6a3e maHHBIX UMEETCSI BCeT0 OOUH Tu00 HECKOJIBKO
OOBEPSIOMWINX OPYT APYTY IOJIE30BaTEIEeN.

ITpu mr060M Imoaxoe, yCTaHaBIMBasi COBMECTHO MCIIOIb3YEeMbIe ITPUI0XKEeHUS (TabIHUITbl, KOTOPBIE HY2KHEI
BCEM, IOTIOJTHUTENIbHEIE QYHKITUY CTOPOHHUX Pa3pabOTIMKOB U T. [I.), IOMEIIalTe UX B OTHAEIbHBIE CXEMHI.
He 3abympTe maTh OPYTrUM IIOJIb30BATENSIM IIpaBa OJIA AOCTYyIa K 3TUM cxeMaM. Torma IT0Ib30BaTesd
CMOTyT 00palaThbCsi K 9TUM [OIIOTHUTEILHEIM 00BEKTaM I10 IIOJTHOMY UMEHH WUJIH IIPHU XKeJlaHuU H00aBsIT
9THU CXEMBI B CBOU ITyTH ITOUCKA.

5.9.7. NepeHOCUMOCTb

Craumapt SQL He mommepzxXuBaeT oOpallleHHe B OOHOM CXxeMe K Pa3HBIM 00LeKTaM, MPuHaIIeKalluM
pa3HBIM M[onb30oBaTenssM. bomnee Toro, B psame peanusanmit CYB]I Henb3s co3gaBaTb CXEMBI C
UMEHeM, OTJIMYHBIM OT MMEHHU Bjamenblia. Ha mpaktuke, B CYB]l, peanus3yiomux TOJBKO 0a30BYIO
MOOOepPKKY CXEM COTJIaCHO CTaHOapTy, KOHIIEHIIMM II0Ib30BaTesIsi M CXEeMbI O4YeHb ONu3Ku. TaKuM
o06pa3oM, MHOTHE IIOJIb30BATEJIM MOJIaTai0T, YTO IIOJIHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HMS_IOOJAb30OBATENd . HMS__ TaOIHIIBL W mMeHHO Tak 6y;1eT BecTu cebsa Postgres PI‘O, €CJIX BEI CO30aauTe
CXeMBI [IJISI KaXKoTr0 II0JIb30BaTeId.

B CTaHOapTe SQL HET U IOHATUA CXEeMHl public. I8 MaKCHMaJIbHOTO COOTBETCTBUSA CTaHOApPTy
HCIIOJIb30BATh CXEMY public He ClIeayer.

Koneuno, ectr CYB]I, B KOTOpPHIX BOOOINle HE pearu30BaHbl CXEMBI HIIH IIPOCTPAHCTBA WMEH
MOAOepPzKUBAOT (BO3MOXKHO, C OTPAaHHYEHHUSMH) oOpalleHus K [OpyruM Oa3aM [maHHBIX. Ecnu BaMm
nmoTpebyeTcs paboTaTh C ITUMU CUCTEMaMU, MaKCUMaIbHOM IePEHOCUMOCTH BH OCTUTHETE, BOOOIIE HE
HUCIIOIb3YS CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHUe TAOIUIl, YTO MOXKET OBITh IIOJIE3HO [JIsT TPOEKTUPOBIIUKOB 6a3
mauHbX. (Cramgapt SQL:1999 u Gomee mo3mHME BEPCHUHM OIPEHENsSiOT BO3MOXKHOCTL HACIeOOBAHUS
THUIIOB, HO 9TO BO MHOT'OM OTJIMYAETCS OT TOT'O, YTO OIIHMCAHO 30€ECh.)

[laBaliTe Ha4YHEM CO CJIeAyIOIIeT0 IIpUMepa: MPEeAIooXkKUM, YTO MBI CO3HaéM MOJENb HaHHBIX IJIS
ropodoB. B KaxpgoM IITaTe €CThb MHOXKECTBO TOPOAOB, HO JIMIIL OJHA CTOJHIA. MBI XOTUM HMETh
BO3MO2KHOCTBH 6bICTpO IIOJIy4aTh ropond-CToJInny OJjisd JII000T0 IITaTa. TO MOXKHO choeiiaTh, CO30aB OBe
TaOIUILI: OOHY [OJIS1 CTOJIUI] IIITAaTOB, @ APYTyIO [JIsi TOPOAOB, He SIBJIAIOMIMXCS cTonullaMmu. OgHaKO YTO
IeJaTh, €CJIM HaM HYXKHO IOJIy4YUTh MHPpOpMaluuio o 106oM ropoae, 6yab TO CTOJIUIIA IITaTa MU HET?
B pemienun 3To# mpoOJjieMBl MOXKET IIOMOYb HacjiefoBaHUe. MEI onpenenuM TabnUIly capitals Kak
HacJIegHUKa cities:

CREATE TABLE cities (
name text,
population float,
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elevation int -— B dyTax

CREATE TABLE capitals (
state char (2)
) INHERITS (cities);

B aTtom ciyyae TabGnuila capitals Hacsedyem Bce CTONOIBI CBOEH POOUTENIBCKOU TaONHIBI, cities.
CTOJNMUIIHI IIITATOB TAKXKe UMEIOT MOIIOJIHUTEIbHEIN CTONIGeIl state, B KOTOPOM OyIeT yKa3aH IITarT.

B Postgres Pro taGnuila MOXKeT HacClIemOBaThCS OT HYNS WX HECKOTbKUX OPYTUX TAOIUI], a 3ampOCH
MOTYT BHIOMPATh BCE CTPOKU POAUTENHECKOM TaGIUILI MJIM BCE CTPOKU POOUTENbCKON W BCEX HOYEPHUX
Tabsuil. [To yMOTYaHWIO MPUHSAT MOCJIeOHUM BapuaHT. Hampumep, Cleayoomi 3ampoc HauaeT Ha3BaHU
BCEX TOPOMAOB, BKJIIOYAsT CTOJIUIIBI IITATOB, PACIOMOXEHHBIX Bhitie 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

711 maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBIOACT:

name | elevation
___________ o
Las Vegas | 2174
Mariposa | 1953
Madison | 845

A crmenylomui 3alpoc HAXOOUT BCe TOPOHa, KOTOPhIE HE SIBISIOTCS CTONHIIAMU INTATOB, HO TaK¥kKe
HaxomsTcs Ha BeicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ +___________
Las Vegas | 2174

Mariposa 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, YTO 3alpOoC OOJIXKEeH IMPUMEHSIThCS TOJIBKO K Tabuie cities,
HO He K TabiuIlaM, PaCIIONIOXKEHHBIM HUXKE cities B MepapXuy HaCJIeOOBaHUS. MHOTHE OIIepPaTOpHI,
KOTOPBIE MEI y2Ke 0OCYOuiIn, — SELECT, UPDATE U DELETE — IIOOOEeP2KHUBAIOT KIIIOYEBOE CJIOBO ONLY.

BbI Tak:Ke MOXKeTe )IO68.BI/ITL II0CJIe UMEHHU TaGHI/II_IbI x, YTOOBI IBHO YKa3aTh, YTO OOJIZKHBI BKJTIOYATECA
1 nOo4YepHue T8.6JII/II_IBI:

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

Yka3wIBaTh * HEe 00s13aTENbHO, TaK KaK TeIlepPh 3TO IIOBEJEHME BCeraa I1ogpa3yMeBaeTCd I10 YMOJIYaHHUIO.
OpHako Takasl 3aluCh BCE elrne ImognepzxXKumBaeTCd Ojid COBMECTHMOCTH CO CTAPbEIMKU Be€pPCUAMHU, I'Ie
II0BEeOeHue 110 YMOJIYaHNUI MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX cUTyaIlusaxX ObIBaeT HEOOXOOUMO Y3HATh, U3 KaKOM TabmuIlkl BbIOpaHa KOHKpPETHAs CTPOKa.
II711 9TOT0 BEI MOXKETE BOCIIOJIb30BAThCSI CUCTEMHBIM CTOJIOIIOM tableoid, MPUCYTCTBYIOUIUM B KaXKIOMH
Tabnuie:

SELECT c.tableoid, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;
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3TOT 3allIpOC BHIOACT:

tableoid | name | elevation

__________ e
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison \ 845

(Ecnu BHI IIOIIBITA€TECH BHIIIOIHUTL €T0 Y ceOsi, CKopee BCero BBl moy4yuTe mpyrue 3HadeHust OID.)
Co6CTBEHHO MMeHa TabJIUI] BB MOXKETE IMOJTyYUTh, 00PATUBIIKUCH K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities c, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B pe3yJIbTaTe BHI IIOJIYUYUTE:

relname | name | elevation
__________ +___________+___________
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

ToT ke 3¢ GeKT MOKHO HOJIYYUTh OAPYTHUM CIOCOOOM, MCIIONb3Yys ajlbTEPHATUBHBIN THUI regclass; IPHU
stoM OID TabauLbl BEIBOOUTCS B CUMBOJIBHOM BHUIE:

SELECT c.tableoid::regclass, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

MexaHH3M HacJIeOOBaHUS He CHOCOOeH aBTOMAaTUYECKM pPacCIpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 10 TaOnuIlaM B MepapXuu HacjaemoBaHus. [I03TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITIOJTHUTCS:

INSERT INTO cities (name, population, elevation, state)
VALUES ('Albany', NULL, NULL, 'NY');

MBI MOTIH HafiesITbCS Ha TO, YTO MaHHBIE KAKUM-TO 00pa30M IIOMaayT B TaOMHUIY capitals, HO 9TOTO He
MTPOUCXOMONUT: INSERT BCETIla BCTABJISIET HAaHHBIE HEMTOCPEOCTBEHHO B YKa3aHHYIO TaOmuIly. B HEKOTOPHIX
crnydasx moGaBisieMble MaHHbIE MOXKHO TIepEeHANPaBAsSITh, UCIONTL3Ys mpaBuia (cM. I'maBy 38). OmHaKo B
HaIlleM cJiydae 9TO He IIOMOXKET, TakK Kak TabuIla cities HE COOEPKUT CTOJNONA state U KOMaHOa OymeT
OTBEPTHYTa [0 IPUMEHEHUS TPaBuia.

IMouepHue TaOMUILI aBTOMATUYECKU HACJIEOyIOT OT POOUTEIbCKOM TaONUIIEI OTrPaHNYEHUS-TIPOBEPKU
u orpannuyenussi NOT NULL (ecnm TONBKO [ HHUX He 3aJaHO SBHO NO INHERIT). Bce ocTanbHBIE
orpaHUYeHUs (YHUKaIbHOCTU, IEPBUYHBIN KIII0OY U BHEUIHME KJII0YU) HEe HaCleayIoTCs.

Tabnulla MOXKeT HacClIegoBaTbCs OT HECKOJIbKHUX POOUTEIbCKHUX TaOIWIl, B 3TOM Cjiydae OHa OymeT
00bemuHATL B cebe Bce CTOJOIBI 3TUX TabJIHI, a TaKxKe CTOJOIbI, OMMCAHHBIE HEIIOCPEICTBEHHO B
eé ompenenenuu. Eciu B ompefeneHUsX POOUTENbCKUX M OOoYepHel TaOIuIl BCTPETSTCS CTOJIOIHI C
OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIuHEeHBI», TaK YTO B JOYepHeH Talbjulle OKaXKeTCH TOJBKO
omguH cTonbel. YToObI Takoe oObemuHeHMe OBIJI0O BO3MOXKHO, CTOJIOIBI MOJIZKHBI UMETh OOMHAKOBBIH
TUII OaHHBIX, B IIPOTHBHOM CJIydae HOPOH30uOET ommbOKa. Hacrnemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpanndenuss NOT NULL o6benuHsI0TCS MOOOOHEIM 06pa3oM. Tak, Hampumep, o0beUHSIEMBIH CTOJI0er]
monyuuT cBoiicTBo NOT NULL, ecnu Kakoe-mu00 U3 IMOPOXKIAIONINX €T0 OIIpedesieHu UMeeT CBOMCTBO
NOT NULL. OrpaHu4YeHHUSI-TPOBEPKH OOBEeIUHSIIOTCS, €CJTH OHM UMEIOT OOUHAKOBEIE UMEHa; HO eCITH UX
YCIIOBUSI PA3IUYAIOTCS, IIPOUCXOOUT OIIHNOKA.

OTHOIlIeHWEe HacJieoBaHUs MexXKay TabmuiiaMu OOBIYHO yCTaHaBIMBAETCS MHPU CO3TaHUU OOoYepHeH
TaOIUITBI C KMCIOJIb30BAHWEM IIPEmIOKeHHusT INHERITS omepatopa CREATE TABLE. Opyroi# cmoco0
moGaBUTh TaKOe OTHOINEeHHEe i TaOIWUIbl, ONPEOeéHHON IOAXOOSIIUM 00pa3oM — WKCIOJIE30BaTh
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INHERIT c omepaTtopoM ALTER TABLE. [y aToro Oymyinasi mo4epHsst TabiIuIla JOoJIKHA y2Ke BKITI0YaTh
Te JKe CTOJOIH (C COBIAmAIOMIMMMU MMeHaMHM U TUIIaMH), YTO W popuTesbckas Tabmuia. TakXke oHa
IOJIKHA BKIIIOYATh aHAJIOTUYHEIE OTPAHUYEHUSA-IPOBEPKU (C TEMU K€ MMEHaAMHM U BBIDAXKEHUSIMH).
YpoanuTthk OTHOINEHUWE HacCJjeOoBaHMSA MOXKHO C IOMOIILI0 yKa3aHusA NO INHERIT omeparopa ALTER
TABLE. [IluHamMu4yeckoe noOaBjeHUe U yOajeHUe OTHOIIEHUU HacJeOBaHUSI MOXKET OBIThH IIOJIe3HO IIPU
peanusanuu cCeKIuoHupoBanus tabnui (cM. Pasgern 5.11).

st co3manusi TaGIUILI, KOTOPas 3aTeM MOXKeT CTaThb HaCIeTHUKOM OPYToH, yooOHO BOCIIOIE30BAThLCS
pemiokeHueM LIKE olepaTopa CREATE TABLE. Takass KOMaH{a CO30aCT HOBYIO TaOIHIly C TEMHU Ke
cTON0IIaMH, YTO MMEIOTCS B UCXOOHOM. Ec/muM B MCXOOHOM TaGIHITHI OIIPeeleHbl OrpaHudYeHusT CHECK,
OIS CO37aHUs MOJTHOCTHIO COBMECTUMOM TaOIUITLI UX TOXKE HY2KHO CKOIMPOBATh, U 3TO MOXKHO CHENaTh,
mo0aBUB K MPEI0KEHNI0 LIKE mapaMeTp INCLUDING CONSTRAINTS.

PoouTenbcKyio TaOMUIly HeJb3s yOaluTh, MOKa CYIIECTBYIOT YHacleOoBaHHBIE OT Heé. [Ipu 3TOM B
OJOYEepHUX Ta6J‘II/ILIaX HeJIb3d YyOaJlldTh HJIA MOJII/I(I)I/I]_II/IpOBaTB CTOJ'[6I_I]:I HUIJIN OTPaHUYEHUA-IIPDOBEPKH,
YHaACJIeJOBaHHBIE OT POOUTEIIbLCKHUX Ta6J‘II/ILI. Ecnu BBl XOoTUTE YOQIIUThb Ta6nnuy BMeCTe CO BCeMu eé
IIOTOMKaMH, 3TO JIeTrKO CHOeJiaTh, JZ[O6aBI/IB B KOMaHOy yIOaJlIeHusa pOJII/ITeHBCKOﬁ Ta6J‘II/I].[I:I IIapaMeTp
CASCADE (cMm. Pazgern 5.14).

ITpu u3MeHeHUIX ONpeneeHuH 1 orpaHnudYeHui cTonooB koMmaHma ALTER TABLE pacaopocTpaHseT 9TH
U3MEHEHUs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalIuThb CTOJIOIE, YHACIIEIOBAaHHEIE MOYEPHUMHU
TabnuiaMu, MOXKHO TOJILKO C ITOMOIIIBIO ITapaMeTpa CASCADE. [Ipu co3gaHuy OTHOIIEHWH HaClIeI0BaHU
KOoMaHpa ALTER TABLE CJIeOyeT TeM Xe IIpaBujlaM oO0bemuHeHUs OyOJMPYIOMINXCS CTONOIIOB, YTO U
CREATE TABLE.

B 3ampocax ¢ HacnegyeMbBIMH TaOJIHIIaMy IIPOBEPKA HMPAaB HOCTYIIA BEIIIOITHSIETCS TOJIBKO B POJUTENBCKOM
tabnuile. Tak, HapuMep, HaIu4Yne pal3pelleHus: UPDATE Mg TaOJMLBL cities IMOApa3yMeBaeT MPaBoO
Ha U3MeHeHUe CTPOK TakKxXke B Talnuie capitals, KOrZa K HUM IIPOMCXOOUT oOpallleHUe dYepe3
TaOIUITy cities. ITO COXpaAHSIET BUAMMOCTD TOTO, YTO 3TH JaHHBIE (TaKXKe) HaXOOSITCS B POOUTEIbCKOM
tabnuie. Ho u3MeHUTh TaONUIy capitals HampsAMyio 0e3 OOIMOIHUTEIbHOTO pPa3pelleHusl HeJb3.
I[TogoO6HEIM 00pa3oM, IMOTUTHKM 3aIIUTHl Ha YPOBHE CTPOK (cM. Pasmen 5.8) mms pOOMTENbCKOM
Ta6J'II/ILU:I IIPDUMEHAITCA K CTPOKaM, IIOJIyda€MBbIM H3 OOYEPHUX Ta6J'II/ILI IIPDHU BEIIIOJIHEHMHU 3alIpOCa
C HacjiemoBaHUEeM. [IONUTHUKU Ke [OoYepHUX TabJIMI, eClIu OHU OIlpedesieHbl, MAENCTBYIOT TOJIBKO
KOr'la TaKue T&6JII/II_IBI SABHO SHHGIZCTBYIOTCH B 3alIpocCe; B 3TOM CJlIy4da€ BC€ IIOJIMTUKH, CBSA3aHHLBIE C
POoouTEIbCKUMHU T&6JII/II_[aMI/I, UTHOPHUDPYIOTCA.

CtoponHue Ttabmnuikl (cM. Pasgen 5.12) MOTyT TakKXe BXOOWTH B HepPapxyio HaCJIelOBaHUSA Kak
poOuTeNTbCKUE UK NoYepPHUE TabJIUIIE], TaK JKe, Kak U o6bryHbIe. ECiu B nepapxuio Hacaeq0BaHUs BXOIUT
CTOpPOHHAS Tabnuila, BCe Omepaluy, He NMoaaepXKuBaeMble e, He OYOYT NOOOePKUBATLCSA Mepapxuei B
1IeJIoM.

5.10.1. OrpaHu4YeHusn

3ameThTe, 4TO He Bce SQL-kKoMaHObI MOTyT paboTaTh C HepapxXusMH HacjlemoBaHus. KoMmaH[HI,
BBITIOJTHSIONINE BHIOOPKY AAHHBIX, M3MEHEHME OaHHBIX WM MOAMGUKALNIO CXeMHBl (Hampumep SELECT,
UPDATE, DELETE, OOJBIIMHCTBO BapWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJIYaHHIO 0OpabaThIBAIOT [OaHHBIE HOYEPHUX TaOIWUII M MOTYT HCKIIIOYATh
¥UX, €CNI¥ IOAAepzKUBAIOT yKa3aHue ONLY. KomaHAwl miisti oOCIy:KMBaHUS M HACTPOUKHM 06a3bl MaHHBIX
(HampuMep REINDEX U VACUUM) OOBIYHO PaboTai0T TONLKO C OTHOENbHBIMH (QPU3UYECKUMU TabIUIlaMU U
He MOoOepAKUBAIOT PEKYPCUBHYIO 00paboTKy OTHOIIIEHUM HacnenoBaHus. COOTBETCTBYIOIIIEE TOBEIEeHUE
KaXXIOo¥ KOMaHOH omucaHo B e€ cupaBke (Komaumsr SQL).

B0O3MOXKHOCTH HACIemOBaHUS CEPhE3HO OTPAaHMYEHHI TeM, YTO HHOEKCH (BKIIIOYas OTrPaHUYEHUS
VHUKAJIBbHOCTH) M OTpPaHHYEHHUS BHEIIHMX KJII0UeH OTHOCHATCS TOJIbKO K OTHeJIbHBEIM TaOnuilaM, HO
He K WX IIOTOMKaM. JTO KacaeTcs 00eMX CTOPOH OTPAaHMYEHUU BHEIIHUX KiIdeid. TakuM obpas3om,
MIPUMEHUTENILHO K HallleMy IIpUMepy:

* Ecau MBI OOBSIBUM cities.name C OrpaHHUYEHHEM UNIQUE HJIM PRIMARY KEY, 9TO He IIOMeIlaeT
mo6GaBUTh B TAOJHINY capitals CTPOKHM C Ha3BaHHUSIMU I'OPOMOB, YKe CYIIECTBYIOIINMH B TabIuIle
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cities. W aTu myGaupyOIHecs: CTPOKHY 10 YMOTYaHUIO OyIyT BEIBOOUTHCS B PE3YJIbTAaTe 3aIIPOCOB
K cities. Ha meme tabmuila capitals 0 yMOJT4YaHUI0 BooOIIe He OyAeT comepkaTh OrpaHUYeHUe
YHUKAJIBHOCTH, TaK 4YTO B Hen MOT'YT OKA3aTbCsAa HECKOJIBKO CTPOK C OOHUM Ha3BaHHUEM. XoTsa

BBEI MOKeTe NOOaBUTh B capitals COOTBETCTBYIOIIEE OTPAHUYEHNE, HO 3TO HE MPEIOTBPaTUT
oyOGupoBaHue Ipu OObeOUHEHHUH C cities.

* TlomoGHBEIM 06pPA30M, ECJIH MBI YKaXKeM, 9TO cities.name CChUIaeTCs (REFERENCES) Ha KaKyIO-TO
OpyTyio Tabiuily, 9To orpaHuYeHne He OyOeT aBTOMaTUYEeCKU PAaCIPOCTPAHEHO Ha capitals. B
9TOM CJTy4Yae pellleHneM MOXKET CTaTh sIBHOE MoOaBJIEeHUE TAaKOTO Ke OTPAaHUYEHUsT REFERENCES B
Tabnuuy capitals.

* Ecnu BH cHernaerTe, YTOOBI CTOH6€H ;[pyroﬁ Ta6J'II/II.IbI CCHIJIQJICSI HAa cities (name), B 9TOM CTOJ'I6LI€
MOZXKHO 6YJZ[GT YKa3bIBaTh TOJIBKO HAa3BaHHUA I'OPOOOB, HO HE CTOJIMII. B stom ClIy4dae Xopouero
pelieHnud HeT.

HeKOTopaH Q)YHKI_[I/IOHaJIbHOCTb, He peaJiIn30BaHHasa OJIid I/IepapXI/Iﬁ HacCJiegoBaHHUs, peaJIn30BaHa MOJid
OEKIIapPpaTUBHOTO CEKIIMOHUPOBaHUIA. HOSTOMy o0si3aTeIbHO B3BEChTE BCe 3a U IIPDOTHUB, IIpeXKnae 4eM
IIPEMEHSATE B CBOUX IIPUJIOKEHUAX CEKITMOHUPOBaHUE C UCIIOJIb30BaHWEM YCTAPEBIIET O HaCJIeJOBaAHU.

5.11. CeKumoHupoBaHue Tabnuy,

Postgres Pro mopamepKuBaeT IPOCTOe CEKIMOHWPOBaHUe TAOIuIl. B 9TOM pa3fere OMUCHIBAETCH, KaK U
moyeMy OHIBAET II0JIE3HO MIPHUMEHSATh CeKIIMOHUPOBaHUE ITPU IPOEKTUPOBAaHUY 0a3 MaHHEBIX.

5.11.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3BIBaeTCs pa30ueHue OOHONW OOJILIION JIOTHYECKOW Talaullkl Ha
HECKOJIbKO MEHBINNX (U3NUECKHUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CJIIeOYIOIIYIO IIOIb3Y:

* B ompenenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBEIUYUBAET OBICTPOAEHCTBHUE, 0COOEHHO
Korma OO0JbIIION MPOIEHT YaCTO 3alpallluBaeMEIX CTPOK TaOIUIIBl OTHOCUTCS K OOHOM MU JTHIIh
HECKOJIbKUM ceKIusaM. CeKIIMOHNPOBaHMeE 10 CYTU 3aMeHseT BePXHUE YPOBHHU NePEeBhEB UHOEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HAaXOXOEeHUs Hanubosiee BOCTPeOOBaHHBIX YacTel UHIEKCOB B
aMSsITH.

e Korpma B BEIOOPKE WIKM H3MEHEHUM NAaHHBIX 3afleicTBOBaHa OOJIbIIas YacTh OMHOM CEKITHH,
MTPOU3BOOUTEILHOCTL MOXKET BO3PACTH, €C/IK OyIeT BHIIOIHITLCS II0CIeN0BaTe/IbHOe CKAaHUPOBaHUe
9TOH CEKIIWH, a He IIOKUCK M0 UHOEKCY, COIIPOBOXOAEeMEIN IIPOU3BOILHEIM UTeHHEM JTaHHBIX,
pa3dpoCcaHHBIX IO BCel TabuIle.

¢ MaccoBy0 3arpy3Ky U yoaleHue JaHHBIX MOXXHO OCYIIEeCTBISTh, MOOaBISsS U yaansas CeKIUH,
€CIIY TaKOM BapHaHT MCIIOIb30BaHUS OB IPEeOyCMOTPEH IPU IPOEKTUPOBAHUN CEKITHH.
YnaneHue oToenbHON CEeKIIMKM KOMaHOOM DROP TABLE M OeMcTBHEe ALTER TABLE DETACH PARTITION
BBITIOJTHSIIOTCSI TOpa3mo ObICTpee, YeM aHaJIOTHYHAas MacCoBas ollepanusi. 9TH KOMaHIbI ITOJTHOCTHIO
HMCKJII0YAIOT HaKJIagHBIE PACXOOhl, CBSI3aHHEIE C BBHIITOTHEHKMEM VACUUM IIOCJie MacCOBOM orepaluu
DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha OoJee memiéBLie U MeOJIeHHbBIe HOCUTEIIH.

Bc€ 370 0OBIYHO ITOIE3HO TOMBKO ISl OoueHb Oombinux Tabnui. Kakue MMeHHO TaOIUITEI BHIUTPAIOT OT
CEeKIIMOHUPOBAHMS, 3aBUCUT OT KOHKPETHOT'O IPUJIOZKEHUSI, XOTS, KaK IIPaBUIIO, 3TO CIEAYeT IMPUMEHSITh
st TabmuIl, pa3Mep KOTOPHIX IIpeBkIliaeT 06beEM O3Y cepsepa.

Postgres Pro npepnaraer nogaepKKy CleOyoOIINX BUAOB CEKIIMOHNPOBAHUS:
CeKIIMOHUPOBaHMeE II0 Aralia3oHaM

Tabnulla CeKIIMOHUPYETCS M0 «Oualla3oHaM», OIpeneIeéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CcTOJIOIIOB, M He IIepeceKawIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBATDL MaHHBIE TIO
Ouaria30HaM OaT WITH 10 Auana3oHaM HIeHTU(PHUKaTOPOB OMpenesIEHHBIX OM3HeCc-00beKTOB. I'DaHUITh
KaXkaoro [auala30oHa CYMTAIOTCS BKIIOYAIOMINMMN HUXKHee 3HadYeHHe W HMCKIIIYaloluMU BepxHee.
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Hanpumep, ecnu st IepBoMl CEKITUU 3aflaH AUaNa30H 3HAYeHUM OT 1 1o 10, a OJIst BTOPOM — OT 10
IO 20, 3HQUEeHHUe 10 OTHOCUTCS KO BTOPOU CEKIIUH, a He K IIEePBOM.

CeKHI/IOHI/IPOBaHI/Ie II0 CIIMCKY

Taﬁmma CEeKIIMOHUPYETCA C IIOMOIIBIO CIIMCKa, SABHO YKa3HIBaAKIIIEero, KaKne 3Ha4Ye€HHUd KJII04Ya
IOJIZKHEI OTHOCUTBCS K KaXXIIOM CEeKITNHU.

CeKIIMOHMPOBaHUE II0 XEIIy

TaﬁJ’[I/IHa CEKIIMOHUPYETCA IIO OHpeJIeHéHHBIM MOOYJIAM KW OCTATKaM, KOTOPHBIE YKA3BIBAIOTCHA OJIA
Kaxpgou ceknuu. Kaxkpgas cekus COOEePXKUT CTPOKH, OJIsd KOTOPHIX XeIlI-3Ha4YEeHK e KJII04Ya pa361/IeHI/IH,
JIeTIéHHOG Ha MOAOYJIb, PaBHAETCA 3aJaHHOMY OCTATKYy.

Ecnu BameMy NpuioxeHHIo TpeOyloTcs Apyrue GOpMbl CEKIIMOHUPOBAHMS, MOXKHO TakxXKe NPUOEerHyTh
K aJibTepPHATUBHEIM peanu3alusaM, C UCIOJIb30BaHUEM HacCJlegOBaHMUS U NpPenCcTaBJIeHUU C UNION ALL.
Takue oOxXonb JalOT TMOKOCTh, HO He [al0T TaKOTo BEIUTPHIIIA B IPOM3BOAUTENBHOCTH, KaK BCTPOEHHOE
IeKjapaTUBHOE CEKIIMOHUPOBaHUE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mo3BosisieT meKIapupoBaTh, YTO HEKOTOpas Tabauila pa3fensieTcs Ha CeKiun. Pa3menénHas
Ha CeKIuM TabiuIila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknapamus CeKIHOHUPOBAHUS
COCTOUT M3 OMHMCAHHOTO BHIIIE ONPEefeIeHus Memoda pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTA BEIPAXKEHUH,
00pa3yoIIux K/A104 pa3bueHusl.

CaMa CekIIMOHMpPOBaHHasl Tabmuila SABASETCS «BUPTYaJbHOM» UM KaK TaKOBasg He XPaHUTCH.
XpaHunuile UCIOJIL3YETCS €€ CeKuUsiMU, KOTOPBIe SIBJIIOTCSA OOBIYHBIMM TabOIUIlaMM, CBSI3aHHBIMU C
CEKIIMOHUPOBAHHOM. B KaxXOo# CEKIIMM XPaHUTCS ITOIMHOXKECTBO HJAaHHBIX TAOJIUIILI, OIpenesisieMoe eé
epaHuuamu cexkuuu. Bce CTpoKH, BCTaBJIsieMbIE B CEKIIMOHUPOBAHHYIO TaOIUIly, IepeHalpaBiIsioTCs
B COOTBETCTBYIOIIME CEKIMKW B 3aBUCUMOCTU OT 3HA4YeHMM CTONOLOB Kilo4Ya palbueHus. Ecnu npu
U3MEHEHUN 3HaYeHU! KJodya pal30ueHus B CTPOKE OHA IePeCTaéT YAOBIETBOPSAThH OTPaHUUYEHUSIM
UCXOOHOM CEKITUH, 3Ta CTPOKa IlepeMeIaeTcs B OPYTYI0 CEKIHIO.

CaMu CEeKIMH MOTYT IIPEeACTaBiIATh COO0M CEKIIMOHMPOBAHHLIE TaOHUIIBI, TAKUM 00Pa30M pPeain3yeTCs
8/10JiCEHHOE CeKUUOHUposdHue. XOTS BCE CEeKIMW M[OJIKHBI HMETh Te Ke CTOJOIb, YTO U
CEKIIMOHUPOBAHHASA POOUTEJIbCKAas TabJuia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oIrpenesieHbl CBOM WHMOEKCH, OTPAaHUYEHUS ¥ 3HAUEHHs II0 yMOJI4aHHI0. [lompoOHee o co3gaHUM
CeKITMOHUPOBAHHEBIX TAaOJIHIT M CeKITNI paccKa3ksiBaeTcs B omucaHuun CREATE TABLE.

I[Ipeo6Gpa3oBaTh OOBIYHYIO TaOMHUIy B CEKIMOHHPOBAHHYI0O M HaoOOpPOT Hemb3s. OmHaAaKO B
CEeKIIMOHNPOBAHHYIO Ta6n1/1uy MOZKHO JZ[O6&BI/ITL B Ka4eCTBeé CeKIHHu CYIIeCTBYIOIIYIO O6bI‘-IHy1§O UIIn
CEeKIIMOHNPOBAHHYIO Ta6m/1uy, da TaKXKe MOXKHO YyIOalIUThb CEKIHUI0 U3 CeKI_II/IOHI/IpOBaHHOfI Ta6J‘II/I].[I>I
1 IIPEeBPaTUThb eé B OTOEJIbHYIO Ta6n1/1uy; 3TO MOXKEeT YCKOPUTL MHOTHE€ IIPOIEeCCHI O6CJ'[y}KI/IBaHI/I$I.
O6parutech K onucauuio ALTER TABLE, 4To0Orl y3HaTh O0/bIIe O IMMOAKOMaHAaxX ATTACH PARTITION M
DETACH PARTITION.

CekIuM TaKXkKe MOTYT OBITh CTOPOHHMMHM TabOIHIIaMU, XOTS MIPKM 3TOM HAKJIAOLIBAIOTCS HEKOTOpPHIE
OrpaHUYEHUsI, OTCYTCTBYIOIINE C OOBLIYHBIMHU TaOIHIIaMU; 3a MOAPOOHOCTAMU OOPATUTECH K OMHMCAHUIO
CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

IIpenmonoxXuM, 4TO MBI CO3maéMm 0a3y MaHHBIX [OJI OOJIBIION KOMIIQHHM, TOPTYIOIIEH MOPOXKEHBIM.
KoMmmaHusi yYUTEHBAET MAaKCUMAJIbHYIO TEMIIEPATYPY U IIPOHAaKH MOPOXKEHOT0 KaXKObll AeHb B pa3pese
peruoHOB. [To cyTH HaM Hy»KHa CJieAyoIias Tabnuia:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
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unitsales int

)i

Msbl 3HaeM, 4TO OOJIBIIMHCTBO 3alpoCOB OyOyT paboTaTh TOJILKO C HaHHBIMU 3a IOCJIEOHIO HEMEIIo,
MeCHI U1 KBapPTall, TaK KakK B OCHOBHOM 3Ta TaGJ'II/II_Ia HYX>KHa OJId (bOpMI/IpOBaHI/IH TEeKyIIuXx OTYETOB OoJis
PYKOBOIOCTBA. YToOHI COKPATUTH 00BEM XPaHALIUXCA CTaPhIX OaHHBIX, MBI PEIIUJIN OCTABJIATH OaHHEIE
TOJIBKO 3a 3 IIocijaegHux roga. HeHy}KHBIe OAaHHBbIE€ MBI 6YJIeM yoalidTh B HadaJie KazKOoro Mmecdlia. B aTont
CUTyallU" MBI MO2KEM MCIIOJIb30BaTh CEKIIMOHUMPOBAHUE [OJId YOOBJIETBOPEHUA BCEX HAIIUX TpeGOBaHI/Iﬁ
K Ta6HI/II_Ie ImoKa3aTesel.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyloliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHnueM PARTITION BY,
yKa3aB MeTo[ pa3brueHnus (B HalleM ciiydae RANGE) ¥ CIHCOK CTOJIOI[0B, KOTOPhIe OyOyT 0Opa30BLIBATh
KJII0Y pa30ueHus.

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B onpeneneHnu KaX oy CEKIIUY OOIKHEL 3a1aBaThCSA T'PAHUIIB], COOTBETCTBYIOIINE
METOJY U KJTI0Uy pa30ueHust poouTeTbCKOM TabIuIlbl. 3aMeThTe, YTO YKa3aHMe I'PaHull, IPU KOTOPOM
MHOXKECTBO 3HA4YeHMWM HOBOM CEKIIMM IlepeceKaeTcs CO MHOXKECTBOM 3HAUYeHWW B OOHOM WM
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexkiuu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMM
Postgres Pro (umu, BO3MOKHO, CTOPOHHUMM TabmiiaMu). B 4acTHOCTH, OIS KaXKA0M CEKIUU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B mamem npuMepe KaxXpas CeKLUMs [OOJIXKHA COOepXKaTh JaHHEE 3a OOUH MeCsIl, YTOOLl HaHHEIE
MOXKHO OBLIIO yOanaTh 10 MecsliaM corlacHo TpeboBaHusaM. TakuM o6pa3oM, Hy>KHEIE KOMaHObI OynyT
BREITJIANETH TakK:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01");

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak TOBOPHUJIOCE PpPaHee, TIPaHUIBI COCEOHHUX CEeKITUM MOT'yT OIIpenendaTbCd OOUMHAKOBBIMU
3HAYEeHHUAMHM, TaK KaK BEPXHUE I'DAaHUIBEI HE BKJIIOYAIOTCA B Ouaras3oH.)

Ecnu BB XOTUTE pearin3oBaThk BJIOZKEHHOE€ CEKIUMOHHWPOBaHHWE, MHOOIIOJIHUTEJIBHO YKaXUTe
npennoxeHue PARTITION BY B KOMaHOaX, CO30AalIINUX OTOEJIbHbIEe CEKIITNH, HAallpHUMeD:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
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PARTITION BY RANGE (peaktemp);

Korma ﬁynyT CO3HaHBEl CEeKIMHU measurement_y2006m02, MaHHBIE, HoOaBIseMBle B measurement U
II0IIagaloliunue B measurement_yZ 006m02 (I/IJ'II/I OaHHBIE€, KOTOPEIE MOT'YT J106aBJ'I5{TBC$I HeIrnoCpeagCTBeHHO
B measurement_y2006m02 TPH YCJIOBHUHM COOJIIOOEHUS OTPaHUYEHUs MAaHHOM CeKInHu) OymyT 3aTeM
IepeHanpaBieHbl B OOHY M3 BJIOKEHHBIX CEKIMU B 3aBUCUMOCTH OT 3HA4YEHUS CTOJIOIa peaktemp.
VKa3aHHBIM KIII0Y pa30ueHuss MOXKET IIepeceKaThbCs C KITI0UYOM pa30ueHus POOUTENs, XOTs
OIIpefesisiTh TPAHUILI BJIOXKEHHOM CEKIMM HY2KHO OCMOTPHUTENILHO, YTOOB MHOKECTBO [aHHBIX,
KOTOPOE OHa MPUHMMAET, BXOOUJI0 BO MHOKECTBO, AOIIyCKaeMoe COOCTBEHHLIMU I'PaHUIIaMU CEKIINYU;
CucCTeMa He IIBITaeTCd KOHTPOJINPOBATEL 3TO CaMa.

[Tpu poGaBIeHUM B POOUTENbCKYIO TAaOIUIy OAaHHBIX, KOTOPHIE HE COOTBETCTBYIOT HU OOHON H3
CYIIECTBYIOIIUX CEKITUH, IPOU30UAET OMIMOKA; ITOAXOOSAIYIO0 CEKITUIO HY2KHO CO3MaBaTh BPYyYHYIO.

Co3maBaTh B TabnuIilax OTpaHUYEHHS C YCJIOBUSIMM, 3aalOIUMU T'PAHHUIL CEKIMM, BPYYHYIO He
TpebyeTcs. Takue orpaHUYeHUs: OyOyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIMOHUPYeMOM Tabmulle HHOEKC II0 KJIo4eBoMy cCTojbOiy (umu cTonbiiam), a
TakXke mIIO0bIe [pPyrue WHOEKCH, KOTOpPhble MOTYT mOoHamoOuthcs. (MHOEeKC Mo K4y, CTPOTo
TOBOpPS, CO3MaBaTh He 00s3aTelbHO, HO B OONBIIMHCTBE CjiydaeB OH OymeT mojne3eH.) [Ipu aTom
aBTOMaTU4YeCK! OyaeT Co37aH COOTBETCTBYIOIIMM HWHOEKC B KaXXMOOW CEeKIIMM U BCE CEKIIUH,
KOTOpHIEe BhI OymeTe co3maBaTh UJIM IIPUCOEOUHSIThL IIO30HEee, TOXKe OyayT comepKaThb TaKOW MHOEKC.
HWHpOeKCcH UMM OTrpaHMYeHUs YHUKAJTbHOCTY, CO3TIaHHBIE B CEKIIMOHUPOBAHHOW TabIuIle, SIBISIOTCS
«BUPTYaIbHBIMH», KaK U CaMa CEKIIMOHWPOBaHHAs Tabmuila: GakKTUYECKH HaHHbLIE HaAXOIOSTCSI B
OOYEPHUX MHIOEKCAX OTOENbHBIX TaOIUIIl-CEKITNM.

CREATE INDEX ON measurement (logdate);
4. Y6éemoutech B TOM, 4YTO ITapaMeTp KoHurypauum enable partition pruning He BHIKIIIOUEH B
postgresqgl.conf. MHa4Ue 3ampockl He OyOyT ONTUMU3UPOBATHCS HOJIZKHEIM 00pa3oM.

B marHOM mpumepe HaM HNOTPeOyeTCs CO34AaBATh CEKITUIO KaXKIOBIM MECSII, TaK 4TO ObIJIO OBl pa3yMHO
HamucaTh CKPUIIT, KOTOPBIHM OB (hopMupOBaj TpebyeMulir Kog DDL aBTOMaTHYECKH.

5.11.2.2. O6cny>XxmBaHuMe CeKuun

OOrryHO HaOOP ceKiuii, 0O0pa30BaHHBEIM KW3HAYAJILHO IIPKM CO3HaHWMM TaOJuI[, He NOpenrnoaaraeTcs
COXpaHsATb HEWU3MEHHBIM. Yaie HaoOOpOT, WIJIAHWUPYETCS YyHalsaTbh CEKIMHW CO CTaAapbIMU OaHHBIMHA
¥ TIepUoauYecKu [moOaBIsATh CEKIMHM C HOBEIMH. OmHO u3 Haubolee BaXHBIX IIPEUMYIIECTB
CEKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIIET IIPAKTUYECKN MOMEHTAJILHO BHIIIOIHSATH
TPYOOEMKHUE OIlepalliy, U3MEHSSI CTPYKTYPY CEKLuM, a He (U3UUYECKH IepeMernias Oonbiue 00BbEMEI
OaHHBIX.

CawmbIit TIETKUH c1ocod yoanuTh CTapble JaHHbIe — MPOCTO YOAMUTh CEKLHIO, CTABIIYIO0 HEHYKHOM:

DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJUIMOHEI 3aIIMcell Topa3no ObICTpee, YeM YOAJAThH UX 110 OMHOM. 3aMeThTe, OOHAKO,
4TO IpUBeOEHHas BHIIIe KOMaHIa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH 4yacto 6ojlee NPeAIoOYTHUTEJIPHBEIM BapHaHT — yOpaTh CEKIMIO M3 TJIaBHOM TaOIWIIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K HeM KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JaHHBEIMH, ITOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYEeHb KCTATH Oy[OeT cIesiaTh PE3ePBHYI0 KOMUIO JAaHHBIX, UCIOJIB3Ys COPY, pg dump
U momoOHBIe cpefcTBa. BO3MOXHO, 9TH HaHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN (opMaT, BEIIOIHUTE OPYTYI0 00paboTKy UIK IIOCTPOUTE OTYETEHL.

AHaJIOTUYHEIM o6pa30M MOZ2KHO ,E[O6aBJ'IHTb HOBYIO CEKIIMIO C TaHHBIMH. MBI MOXKeM CO37aTh IIYCTYIO
CEKIIHIO B I'IaBHOU TaGJ’II/IHe TaK 2K€, KaK MBI CO30aBaJiId CEKIITNU B KCXOOHOM COCTOAHHNHU OO 3TOTI'O:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
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TABLESPACE fasttablespace;

A mHOTHa yomoOHee co3maTh HOBYIO TaGIUIy BHE CTPYKTYPHI CEKLIMHY U COEJaTh €€ MOJTHOLIEHHOM CeKIInen
mo3xke. [Ipu TakoM MOAXOOe HOBBHIE JaHHBEIE MOXKHO OymeT 3arpy3uTh, IPOBEPUTH U TIPeoOpa3oBaTh A0
TOTO, KaK OHM TIOSIBATCS B CEKITMOHUPOBAHHOU Tabnuiie. O60UTHCH 6€3 KPOMOTIUBOT0 BOCIIPOU3BEIEHU ST
ompefieNieHusT POOUTENILCKON TaOIMUITBI MOXKHO, BOCIIONIB30BABIIMCH (QYHKIIMOHAIBHOCTBEI0 CREATE
TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

KoMaHma ATTACH PARTITION TpeOyeT OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE OJISI CEKITMOHHPOBAHHOM
TaOJIUIIHL.

IIpexkpme deMm BHIIONHATHL KOMaHAy ATTACH PARTITION, PEKOMEHOYETCS CO3maTh OrpaHHMuYeHHe CHECK
B IIPUCOEOUHSIEMOM TabJMlle, COOTBETCTBYIOIIEE OXKHUOAEMOMY OTPDAaHMYEHUIO CEKIWM, KaK OIMCAHO
HuXke. Brarogapst aToMy cuctemMa CMOXKeT 000UTHCh 63 CKaHUPOBaHUS, He0OXOOUMOI'0 IS IIPOBEPKU
HESIBHOTO OTPaHUYEHUS ceKnuu. be3 3TOro orpaHuyeHusT CHECK HYXKHO OyHoeT HPOCKAaHWPOBAThH U
y6eduThCS B BHITIOJTHEHWH OTPAHWYEHUS CEKI[WH, yOepKuBas GJIOKMPOBKY ACCESS EXCLUSIVE B 3TOM
ceknuu. [Tocsie BEITOTHEHUSI KOMaHOLI ATTACH PARTITION PEKOMEHAYETCS YOAIUTh OrpaHudYeHne CHECK,
IIOCKOJIBKY OHO O0JIbIlle He HYKHO. Ecniu nmprcoenmHaseMast TabInIa TakXKe SIBISIETCS CEKIIMOHUPOBAHHOU
TabnuIle, To Kaxpaas U3 eé ceKuui OymeT PeKYPCUBHO GJIOKMPOBATLCA M CKAHUPOBATLCS OO TEX 10D,
II0Ka He BCTPETUTCS IOOXO0nsAIee orpaHUuYeHe CHECK UNU He OYOYT HOCTUTHYTH KOHEYHEIEe Pa3eJlhl.

To4HO TakK XKe, eCI¥ B CEKIMOHWPOBAHHOU TaOMWIlE €CTh CEKLUsI DEFAULT, PEKOMEHAYEeTCS CO37aTh
orpaHuYeHue CHECK, KOTOPOe UCKII0YaeT OrpaHuYeHre pa3aeria, Mojexkallero npucoequHenuo. Eciu
9TOTO He ClelaTh, TO pa3den DEFAULT OymeT MPOCKaHWPOBaH, YTOOL yOeOUTHCS, YTO OH HE COMEPKUT
3amuced, KOTOphle OOMXKHBEI OBITH PACIIONIOKEHHI B IOOKIII0YaeMOM pa3fdene. JTa oleparus Oymer
BBITIOJTHSATHCS TIPU yAEpPXKaHUM OITOKUPOBKM ACCESS EXCLUSIVE Ha pa3gene DEFAULT. Ecmm paspmen
DEFAULT caM SBJISIETCSI CEKIIMOHHMPOBAaHHOU Tabiulled, TO Kaxgas H3 e€ CeKIui OymeT PeKypPCHUBHO
MIPOBEPSITHCS TaKUM Ke 00pa30M, Kak U IpucoequHsieMasi TabIuIla, KaK YIIOMUHAIOChH BBIIIE.

Kak roBopumiioch BEIIIE, B CEKIMOHUPOBAHHLIX TAOIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMATUYEeCKH KO BCeH Hepapxuu. DTO O4YeHb YIoOHO, TaK KaK MHOEKCUPOBAaThCSI OymyT
He TOJBKO BCE CYLIECTBYIOIIWE CEKIIUM, HO U JII0ObIe CEeKIINM, co3gaBaeMble B Oymymem. Ho ecTs ogHO
OTrpaHMYEHUEe — TaKOW CEKIMOHMPOBAHHLIN HHOEKC HEJIb3s CO3maTh B HEeOJIOKWUPYIOIIeM pexkume (C
yKa3aHueM CONCURRENTLY). UToOhl m30exkaTh OJIOKMPOBKH Ha [OJITO€ BpeMs, OJI CO3[aHHUs MHOeKca
B CaMO#l CeKIIMOHMPOBaHHOM TabnuIlle MOXKHO MCHOJIb30BaTh KOMAaHAYy CREATE INDEX ON ONLY; TaKO#
UHOeKC OyIeT momMeudeH Kak Hepabouuii, U OH He Oy[eT aBTOMaTUYEeCKY TPUMEHEH K CEeKIUAM. MHIOEKChH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHOMBUAYATbHOM IIOPSAOKE C yKa3zaHueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIONIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OyOyT IPHCOEIUHEHHEl K POOUTENIECKOMY, IIOCIIEHUM aBTOMAaTHU4eCKU
nepennéT B pabouee cocTossHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;
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10T aneM MOZKHO IIPUMEHATH Y C OTPaHUYEeHUAMU UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OTPaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHumn
C CEKIIMOHNUPOBaHHBIMHI T&6HI/ILIaMI/I CBSI3aHEI ClIedyIoIIyue OrPaHNYeHud:

¢ OrpaHu4eHUsI VHUKAJILHOCTH (a 3HAYUT U IIEPBUYHBIE KITIOYM) B CEKIITMOHUPOBAHHBIX TabIHIIaX
OOMKHBI BKIIOUATh BCe CTONOIBI KiTI0oua pa3bueHusi. ITo TpeboBaHue 0OBSICHSIETCS TEM, UTO
OTHeJIbHbIe UHOEKCH, 00pa3yolle orpaHudeHne, MOTYT HETIOCPENCTBEHHO 00ecIieuynBaTh
VHUKAIbHOCTD TOJILKO B CBOUX CEKITUSX. [I03TOMYy caMa CTPYKTypa CEeKIMOHUPOBAHMUS HOJIKHA
rapaHTUPOBATh OTCYTCTBUE AYOJIMKATOB B PA3HBIX CEKIIUSIX.

e Co3zgaTthb OrpaHHY€eHHe-UCKIIIOYEeHHNEe, OXBAaThIBalolllee BCIO CEKITMOHUPOBAHHYIO Ta6nnuy, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHh TaKO€ OIrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SdBJIIeTCsA CIIEACTBHEM TOI'O, UYTO YCTAaHOBUTEL OrPaHUYEHU, JIGIZCTBYIOH.[HG MeXOy CEeKIIUiAMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW [Jii INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMNaNET HOBAs
CTpPOKa.

¢ CwMelnBaHKHEe BPEMEHHEIX M ITOCTOSHHBEIX OTHOIIEHHH B OMHOM JepeBe CeKIIMOHUPOBAHUS He
momyckaeTcsi. TakuM 00pa3oM, eciii CeKIIMOHUPOBaHHasl TabIuIla HOCTOSTHHAS, TAKUMU Ke TOJIKHEI
OBITH €€ CEeKIIMU; C BpeMeHHBLIMHU TabIullaMy aHAaJIOTUYHO. B clmyyae ¢ BDeME@HHBIMU OTHOIIEHUSIMHU
BCe TaOIMIILI JepeBa CeKIMOHUPOBAHMNS OOJIKHEI OBITH M3 OOHOIO CeaHca.

Ha ypoBHe peanu3aliiu OTHeIbHEIE CEKIIUU CBSI3LIBAIOTCS C CEKIIMOHUPOBAHHOU TabIullell cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJIb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAIBHOCTh HAC/IemOBaHUs, KaK ONMMCAHO HUXKe. A MMEeHHO,
CEeKIIMS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuTesiel, KpoMe CeKIIMOHMPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as Tabiauila He MOXKeT HaCclIegoBaThCSI M OT CEeKIIMOHHUPOBAHHOM, U OT
OOLIYHOM TAOIHUITLEI. DTO O03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIIEI ¥ UX CEKIIMH He COBMEIAal0TCs B
HepapxXuy HacJeIOBaHUSI C OOBIYHLIMU TaOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUS, o0pa3oBaHHAs CEKIMOHMPOBAHHOMN TabOmUIlel M €€ CEKIUSIMHU,
SIBJISETCA ONHOBPEMEHHO U Uepapxyuel HaclegoBaHMWs, OHA COOEPXKUT tableoid M Ha HeE
pacrupocTpaHAoTCs BCe OOBIYHBIE ITPaBUJia HacleqoBaHus, onrMcaHHble B Pasnerne 5.10, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusax He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmnuiie. Takue CTONOIIB!
HEBO3MOZKHO OIIPEeNeIuTh HU IPU CO3MaHUU CEeKIMI KOMaHAOU CREATE TABLE, HU IIyTEM
MOCJIedyIoero qo0aBIeH!A B CEKITUN KOMaHOOW ALTER TABLE. TaGHIIEI MOTYT OBITH ITOOKITIOYEHEI
B KQueCTBe CEeKIIMH KOMaHOoOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIM UX CTOJIOIILI B
TOYHOCTHA COOTBETCTBYIOT POOUTEILCKOM TabIHIIe.

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OTIpefeJIEHHbIE B CEKIIMOHUPOBAHHOM Tabuile, Bcerga
HaCJIeQyIoTCs BCeMU €€ cekiusamMu. OrpaHndYeHus CHECK C XapaKTEePUCTUKOM NO INHERIT B
CEeKIMOHUPOBAHHEIX TabIHIlaX CO3aBaTh Henb3s. TakKe Helb3s yOaJIuTh OrpaHudeHne NOT NULL,
3aaHHOE [OJ1s CTOJIOIa CEeKIINM, eCJIM TAaKoe JKe OTPAaHUYEeHNe CYIIeCTBYET B POOUTEIIECKOM TabmuIle.

* Hcnonb3oBaHUEe YKa3aHUs ONLY IIpH Oo0aBIeHUU UK yYOaJIeHUH OTPaHuUYeHUs TOJIBKO B
CEeKIIMOHHPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeH HeT ceKIui. Eciiu ceKiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C pyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIUIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmuIie).
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Tak KaK CEeKIMOHUPOBAaHHAs TabuIla cama 1o cebe He COOePKUT JaHHBIE, UCII0JIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.11.3. CeKuMmoHMpoOoBaHue C UCNoJib30BaHUEM HacnenoBaHuUA

XoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIE3HO BO MHOTHX dYaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTEeNnbCTBa, TpelOylomme Oosee THOKOro 1moaxoma. B aToMm  ciydae
CEeKIIMOHNPOBaHME MOXKHO pP€eaJIn30BaTh, MIPHMMEHHUB MEXaHMN3M HaCJieJOBaHUA TaGJ'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGfI, Hellogoep2KNuBaeMBIX IIPKU OE€KJIaPaTHUBHOM CEKIIMOHNWPOBaAHNHK, HAIIPDUMEDP:

HpI/I OEKJIIaPAaTUBHOM CEKIIMOHHWPOBAHHNHU BCe€ CEKIIMU HOJI2KHBEI UMETHh B TOYHOCTH TOT K€ Ha6op
CTOJ'I6I_IOB, YTO U CEKIIMOHHUPpyeMas Ta6J'[I/IL[a, TOorga KakK 0OGBIYHOE HacCJiegoBaHHue Ta6J'II/II_I OOITyCKaeT
HalIn4ue B JOYEPHUX Ta6n1/1uax OOIIOJIHUTEJIbHBIX CTOHGHOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

MexaHu3M HaclIeOoOBaHUS THGJ’II/I]_[ ImogoepzKruBaeT MHO2KECTBEHHOE HacCjleJOBaHUe.

C mekJlapaTUBHBEIM CEKIIMOHUPOBAHUEM MOAAEPIKUBAETCS TOJIFKO pa3bueHne Mo COUCcKaM, o
ouana3oHaM | II0 XeIly, TOrga Kak C HacjaegoBaHueM TabIuI] JaHHBIE MOXKHO PA3OessiTh 10
m060My KpUTEpHUIo, BHIOpaHHOMY Iob30BaTesieM. (OgHAKO 3aMeThTe, YTO €CJIU UCKIII0UEeHHe 110
OTPAaHUYEHHUIO HE MO3BONAET 3((GEKTUBHO YCTPAHSITh HOUYEPHUE TaOIUIbI U3 IIJIAHOB 3aIIPOCOB,
MTPOU3BOOUTETBHOCTD 3aIPOCOB OyIeT OUYeHb HU3KOM.)

I71sT HEKOTOPHIX OTlepaluii C MeKIapaTUBHEIM CEeKIIMOHUPOBaHUeM TpebyeTcs 6ojiee CHUIbHAS
GJIOKMPOBKA, YeM C UCIIONb30BaHUEeM HacliemoBaHus. HampuMep, [ yOaleHus CEeKITUH

M3 CEKITMOHUPOBAHHOU TaOMUIIEI TPEOYETCS YCTaHOBUTD OITIOKUPOBKY ACCESS EXCLUSIVE B
poOuTEeNnbCKOM Tabiulle, TOTma Kak B cIydae ¢ OOBIYHBIM HacjleloBaHMEM IOCTAaTOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.11.3.1. NMpumep

B sToMm nmpuMepe OyOeT co3maHa CTPYKTypa CeKITMOHUPOBAHUS, PaBHO3HAYHAs CTPYKTYpPe U3 IpuMepa C
OeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIIeOyIOIINe TeHCTBUI:

1. CozmaiiTe «rIaBHYO» TabIHUITy, OT KOTOPOI OyOyT HACJIeJOBaThCSA BCe «ToUYepHUe» TaOmuIlsl. I TaBHas

Tabnuila He OymeT comepzKaTh maHHBIe. He ompepmensiiTe B Hell HUKaKWe OTPAaHUYEHHUS-ITPOBEPKH,
€CJTH TOJIbKO BHI He HaMepeHHB! IIPUMEHHUTDh WX BO BCeX MoUYepHUX Tabnmuilax. Takxke He ©MeeT CMBICIIa
ompenesnsiTh B HeW KaKue-Tu00 WMHOEKCHl WM OTPaHWYeHHs] YHHKAJIbHOCTH. B HameM IpuMepe
TJIaBHOM Tabsuilei OYOeT measurement CO CBOMM M3HAUYATILHBEIM ONPEeeIeHueM:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

)i

. Co3maiiTe HECKOJbKO «OOYepHUX» TabOJHIl, YHacjIe[oBaB WX BCe OT TjaBHOMW. OOBIYHO B TaAKUX

Tabnuiax He OymeT HUKAKWUX [OOTOJHUTENIBHBIX CTONOIIOB, KPOME YyHAacIegoOBaHHEIX. Kak u C
OEeKJIapaTUBHBIM CEKLUMOHWPOBAHWEM, 3TH TaOMUILI BO BCEX OTHOIIEHUSX OYOYT OOBIYHBIMH
tabnuamu Postgres Pro (wnu cTOpOHHUMYU TabIUIIaMMU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. HOﬁaBBTe B IO4YEpHUue TaﬁJ’II/II_ILI HeIlepPEeKpPhIBAKIIUueCd OrPaHUYEHUd, OIIPpenesIAInnue ONOIIyCTUMEIE

3HAYEeHUS KJIIoYel I KaXXI0M U3 HUX.

TunuyHble TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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VGGJII/ITGCI:» B TOM, YTO OIrpaHHYEHHA HE€ IIepeCeKalOTCsi, TO €CTh HHKAKHE€ 3HA4YEeHHd KIII049a He
OTHOCSATCsA CPa3y K HECKOJIBKUM OJOYEPHUM TaGJ’II/IHaM. HaHpHMep, Y9aCTO OOIIYCKAIOT TAKYIO OH.II/I6Ky
B OIIpedeJqIEeHUHr OUAIla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI xoTHM, yTOOBI HaIlle MIPUJIOZKEeHHEe MOIJIO CKa3aThb INSERT INTO measurement ... H
OaHHLIE 0OKa3aJIMCh B COOTBETCTBYIOLIEN mouepHel Tabmuiie. MBI MOXKeM HOOUTHCS 3TOro, mMoOaBUB
MMOOXOISIIYIO TPUTTEPHYIO MYHKIIUIO B I'NIaBHYI0 Tabnuny. Ecnu manHble Bcerma O6ynyT mo0aBiIsTLCS
TOJTBKO B TIOCIEIHIOIO IOYEPHIO0 TabmuIly, HaM OymeT JOCTAaTOYHO OYEHBb MMPOCTON (PYyHKITNH:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEl DOMKHBI MEHSIThH OIpefesieHHue TPUITEePHON (YHKIUM KaXKObIH Mecsll, 4ToOB OHa BCerga
BCTABJIsiJIa JAHHBIE B TEKYIIYIO JOYEePHIO0 Tabnuiy. OnpenesieHre caMoro TPUITepa, OMHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOkKeM Takke chenaTh, YTOOB CEPBEP aBTOMATHYECKUW HAXOOWJI OOYEPHIOI Tabmuiy, B
KOTOPYIO HY>KHO HaAmIpaBUTh Ho0aBisgeMyl0 CTPOKy. Isi aToro Ham moTpebyeTcsi 6ojee CIIOXKHASA
TpPUrrepHas QyHKIUsI:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01"' AND
NEW.logdate < DATE '2006-03-01"' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01"' AND
NEW.logdate < DATE '2006-04-01"' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01"' AND

NEW.logdate < DATE '2008-02-01"' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OmpemesieHre TPUITEpPa OCTAETCS MPEeXHUM. 3aMeThbTe, UTO BCe YCJIOBHS IF MOOJIKHBI B TOUHOCTHU
OTpaxaTh OrPaHUYEeHUs CHECK COOTBETCTBYIOIINX OOYEPHUX TaOIHUII.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD
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INSERT INTO measurement_y2008m01 VALUES (NEW.*);

C mpaBuIaMH CBSI3aHO Iopa3ao OO0bIlle HaKJIagHEIX PACXOH0B, YeM C TPUITEPOM, HO OHH OTHOCSITCS K
3aIlpoCy B LIEJIOM, a He K KaJXKIol CTpoKe. IT09TOMY 3TOT cII0co0 MOXKET OBITh 00JIe€ BEIUTPHIIIIHEIM IIPH
MaccoBOM moGaBieHUH OaHHBIX. OgHAKO B OOIBIITMHCTBE CJIydaeB TPUITEePs OyayT paboTaTs OBICTpee.

Y4uTHTE, YTO KOMaHaa COPY UTHOPUPYET IpaBuia. ECiu BB XOTUTE BCTaBUTD TAHHEBIE C TTIOMOIIBIO COPY,
BaM TPUOETCS KOTMMPOBATH WX Cpal3y B HYXKHYIO AOYEPHIOI TabIully, a He B TIaBHYI0 Tabmuily. C
OPYTO¥M CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMHU BbI CMOXKETe UCII0Ib30BaTh €€
OOBIYHEIM 00pPa30M.

Emé oguH HemoCTaTOK IIOAXOda C IIpaBHUJIaMU CBS3aH C HEBO3MOXKHOCTBLIO BHIIAThH OIIHUOKY, €Clu
mobaBrnsieMas CTPOKa He IofIafaeT HU [IOJ OJHO U3 IIPABUJL; B 9TOM CJIydae HaHHEIe IIPOCTO IIoNanyT
B I'IaBHYIO Tabnuiy.

6. YOoenurech B TOM, dYTO IlapaMeTp KoHurypanuu constraint exclusion He BBIKIIOYEH B
postgresgl.conf. B IPOTUBHOM cilydae AouepHUE TaOIUIBI MOTYT CKaHUPOBATLCS, KOTrOa 3TO He
TpebyeTcs.

Kak yXe MOXKHO IIOHSITB, [JIS peaju3alliyd CJIOKHOUN mepapxuu Tabmuil MoxeT morpebdoBaThcst DDL-
KOII 3HAYUTEJIPHOTO 00BhEéMa. B maHHOM mpumepe HaM HOTpeOyeTCcs CO3gaBaTh MOYEPHIO TaOIHIly
KaX[Obll MecCsIl, TaK 4TO ObplI0 OB Pa3yMHO HamKWCaTb CKPHUNT, (GopMupyiomui tTpedyemMbii Kog DDL
aBTOMAaTUYECKH.

5.11.3.2. O6cny>xuBaHue Tabnuul, CEKULUOHMPOBAHHbIX Yepe3 HacJsieaoBaHue
YToO6H GHICTPO YOAIUTH CTAaphle AaHHBIE, IIPOCTO YOAIUTE CTABUIYIO HEHYKHOM HOYEPHIOI0 TaOIUIy:

DROP TABLE measurement_y2006m02;

YTOoOH yOamuTh QOYEPHIO TAOMHIY M3 MepapxXuy HacIedOBaHUs, HO COXPAHUTh K HeH AOCTYH KakK K
CaMOCTOATENLHOHU Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yrto6sI OGABUTH HOBYIO JOYEPHIO TAaOIUITy AJIsT HOBBEIX JAHHBIX, CO3TAWTe MyCTYIO0 HOYEPHIOK TabIuIly
TaK JKe, KaK [I0 9TOTO0 COo3aBajy HadaJibHbIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01"' )
) INHERITS (measurement);

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HaAIIOJIHUTh eé OAaHHBIMH OO JIO6aBJ'IeHI/I${ B M€PAPXUI0 TaGJ’[I/IH.
O9TO IIO3BOJIUT 3arpy3uTh, IIPOBEPUTL U IIPDHU HeOGXO,E[I/IMOCTI/I npeoGpasoBaTb OaHHBIE OO TOIO, KakK
3allPOCEI K TJIaBHOM Ta6J'II/II_[e CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"
—— BO3MOXHa [OOIIOJIIHHTENBbHAYd IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[I/I3a].[I/IefI CEeKIIMOHNPOBAaHUA Yepe3 HaClleJOBaHKWEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* CucremMa He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIM BCE OTPaHUYeHUs CHECK B3aUMHO
HCKIIoYaImuMu. IToaTomy 6e3omacHee OymeT HamucaTh ¥ OTJIAAUTD KOA It GopMUPOBaHUST
OoYepHUX TaOIUIl M CO3TaHUS U/UTU U3MEHEHUSI CBI3aHHBIX 00BEKTOB, UYeM [Ie/IaTh 9TO BPYYHYIO.

e HHOeKCH W BHEIIHHE KITIOYXW OTHOCSATCS K OIpPenesIEHHON Tabiulle, HO He K €€ nepapxun
HacJIeJOBaHUS, IO9TOMY C HUMU CBSI3aHBI IOTIOJITHUTEIILHEIE OTPAaHUYEHUS.
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» Tloka3aHHBIE 37IECH CXEMEI IOAPA3yMEBAIOT, YTO KJII0YEBOM CTOOEIl (U1K CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJIM MEHSIETCS He HaCTOJIbKO, YTOOBl CTPOKY HOTPe60BATIOCh IEPEHECTHU B
Opyryio cekuuio. Ecny ke MonbITaThCS BHIIOJIHUTE TAKOM OllepaTop UPDATE, IPOU30UAET omubKa
M3-3a HapYIIIeHUs OrpaHudYeHuss CHECK. Ec/iu BaM HyKHO 00paboTaTh ¥ TaKue CIIydau, BEl MOKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B IOYEPHUX TabJuilax, HO 3TO elé 0OoJIbIle
YCJIOKHUT yIIpaBJIeHNUe BCell KOHCTPYKIUEN.

* Ecmu BB BEIIIOJIHSIETE KOMaHObl VACUUM UIKU ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJIs KaXKaoM jmouepHel Tabnuisl B oTaebHoCcTH. KoMaHma

ANALYZE measurement;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* OmepaTopHl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpeOInpUHUMAaeTCs TOMbKO B ClIydae HapyIleHUH
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIEHWH, a He eT0 JOUYEePHUX OTHOIIEHUSX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL TOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHre KOpTekKel Py AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. YcTpaHeHue CeKuum

YcecmpaneHue cexyuti — 3T0 TpUEM OIITUMHU3AIUY 3aIIPOCOB, KOTOPLIN yCKOpPSAeT paboTy ¢ meKIapaTUBHO
CEeKIIMOHUPOBAHHBIMY TabnuilamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOJIYaHHUIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

Be3 ycTpaHeHUsT CeKIMI MOKa3aHHHIM 3alpoC HOXKeH OymeT MPOCKAaHWPOBAThH BCE CEKIUU TaOIHITHI
measurement. Korga ycTpaHeHHe CeKIIMHA BKIIOYEHO, IIIAHHPOBIIHK pPacCMaTpPHUBaeT oIpeneeHue
KaXkOoH CeKIIMH ¥ MOXKEeT 3aK/II0UYKUTh, YTO KaKyI0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIIOKEeHUI0 WHERE B 3amrpoce. Korga mIaHUpPOBITUK MOXKET
clenaTh TaKOM BBEIBOO, OH MCKIIOYAET (ycmpaHsiem) CEeKIIUIO 13 IIJlaHa 3alrpoca.

Hcnonblys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXKHO yBUIOETH
OT/INYMe IUIaHa, M3 KOTOpPOro OBIIM yCTPaHEHBI CEKOuW, OT IUIaHa 0e3 ycTpaHeHus. TUIUYHBIN
HEONTUMU3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTypanuu Tabauisl OyneT BEITISAAETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seq Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seq Scan on measurement_y2007ml1l (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml12 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEeKOTOpPHBIX MM BCEX CEKIMSAX MOXKET IIPUMEHSIThLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHas HOes IpHMepa B TOM, UTO [AJIS YOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHWPOBATh CTaphle CeKIuu. M Korma MHBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4aeM
3HAYUTENIbHO Goiee 3¢hGEeKTUBHEBIN MJIaH, JAIOIINN TOT XKe pe3yJsbTarT:
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SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXAHU3M YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDAaHUYEeHN, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4Yne MHIEKCOB. HOQTOMY omnmpeneiidaTb MHOEKCHL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaTh MHIOEKC MOJid onpenenéHHoﬁ CEeKIMH1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKInu (MeHBH_Iy'IO UJin GOHLHIYIO), II0 BalllUM IIPEOCTAaBJIEHUAM, GYJIYT CKaHUPOBATh 3aIIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOeKC 6YJIGT II0JI€3€H B IIEPBOM CJiIy4dae, HO Heé BO BTOPOM.

YCTpaHeHI/Ie CEeKIINH MOXKeT IIPOU3BOOUTECA HE€ TOJIBKO IIPU IIJIaHWPOBaHHWKM KOHKPETHOI'O 3aIlpocCa,
HO M B IIpOoIleCcCe €ro BEIIIOJIHEHU. Bnaronapﬂ 9TOMY MOXKET OBITH YCTpaHEeHO OoJbIle CeKITUH,
KOraoa yCJIOBHBEIE BBIPpAXKEHHUA COOEepP2KaT 3HAYEeHHs, HEN3BECTHBEIE BO BPEM IIJIaHUPOBAHUA, HAIIpDEMeEDP
IIapaMeTpPHI, onpeuenéHHHe orrepaTopoM PREPARE, 3HA4YeHHd, IIOJIydaeMble H3 II10a3allpPpOCOB, HIIH
IIapaMeTPU30BaHHEBEIE 3HA4Y€HHUd BO BHYTpeHHeﬂ CTOpPOHE CoemuHEeHHsd C BIIO2ZKEHHBIM IIUKJIOM.
YCTpaHeHI/Ie CEeKIIUH B IIpo1ecCe BHIIIOJTHEHNA 3aIlIpOCa BO3MOZKHO B CIIEeOYIOIIre MOMEHTEI BPDEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3aIpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTEIBAS
3HAYEHWs TIapaMeTPOB, U3BECTHLIE IIPYU ITIOATOTOBKE BHIIIOJIHEHUS 3anpoca. CeKuuy, yCTpaHEHHBIE
Ha 9TOM 9Talle, He OyIyT BUOHBI B BBIBOJIE EXPLAIN MM EXPLAIN ANALYZE. Mx ob6111ee KOJIM4ECTBO
MOZKHO OINPEefesIuTh 1o CBOMCTBY «Subplans Removed» B BEIBOme EXPLAIN.

e B mpoiiecce co6CTBEeHHO BHIIIOJIHEHMS MJIaHa 3ampoca. YCTpaHeHNe CeKIUi TakKXke MOXKeT
BBITIOJIHSITHCS HA 9TOM 9Talle€ U II03BOJISIET OTUILTPOBATh CEKILIMY, UCIIOJIb3YysI 3HAUEHU S, KOTOPhIe
CTAHOBSITCSI U3BECTHHI, KOTIa 3aIIPOC BBEIIOJIHSIETCSA (paKTUUeCKH. B 4aCTHOCTH 3TO MOTYT OBITH
3Ha4YeHHUs U3 II0A3allPOCOB U 3HAYEHUS ITapaMeTPOB BPpEMEHHU BHITIOJTHEHUSI, HAaIlpuMep 13
rmapaMeTPHU30BaHHBLIX COeIUHEHUN C BJIOKEHHBIMU IIUKJIaMHU. Tak Kak 3HaueHUs TapaMeTpPOB
MOTYT MEHSIThCSI MHOTOKPATHO IIPY BHITIOJTHEHWH 3allpoca, yCTPaHeHue CEKIIUY BLITIOTHSIETCS
IpY U3MEeHEeHUH I000T0 U3 MapaMeTpPOB, aHATU3UPYEeMBIX MeXaHU3MOM yCTpaHeHus1. YTOOk
OIIpenesnuTh, OBIJIN JTU CEeKIIUHM YCTPaHeHbl Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEeIbHO U3Y4YUTh
CBOMCTBO loops B BEIBOJE EXPLAIN ANALYZE. [logmnaHbl, COOTBETCTBYIOIINE PAa3HLIM CEKIUSM,
MOTYT UMETH Pa3Hble 3Ha4YeHHUs, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO pa3 OHU yCTPaHSJINCh BO BpeMS
BEIIOTHEHUSI. HeKOTOphIE U3 HUX MOTYT JaXke UMeTh 3HaUeHUE (never executed) (HUKOTOa He
BHIIOJTHSIIUCH), ECITH OHM YCTPaHSINCH BCerja.

YcTpaHeHUe CEeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIIEee BpeMs yCTpaHeHUe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PACIIPOCTPaHSAETCS TOJILKO Ha
V3JIBL TUIIA Append U MergeAppend. 171 y3710B Tua ModifyTable nOoOgepKKa YCTPaHEHUSI CEeKIUHI
TOKa He peaJin30BaHa, HO BIIOJIHE BO3MOXKHO, YTO OHA IOSIBUTCS B OymyIux Bepcusix Postgres Pro.

5.11.5. CeKumoHMpoBaHUue U UCKJIIOYEHMUE MO OrpaHUvYeHuIo

HckaoueHue no 02pdHUYeHUr0 — TOPUEM OITHMH3AIIUM 3alpPOCOB, IOJOOHBIM yCTPAaHEHUIO CEKITHUM.
IIpexkpae Bcero OH MPUMEHSETCS, KOTOa CEKIIMOHMPOBaHKE OCYIIIECTBIISIETCS C UCIIOJIb30BAaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBITh IIOJIe3€H W [Jjis OPYTUX Ienel, BKIYas OeKjlapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HUckiroueHue 110 OIrPAaHNYEHUIO pa60TaeT BO MHOI'OM TaK XK€, KdK U YyCTpaHEHHue CEeKIIU#; OTIUYHEe
COCTOMT B TOM, UYTO OHO HCIIOJIB3yEeT OrpaHU4YeHud CHECK BCeX Ta6J'II/II_I (HOSTOMY OHO TaK U HaBBIBaeTCH),
TOrga KakK OJid YCTpaHeHud CEeKIUU HCIIOJIB3YIOTCA I'PAaHUIBI CEKIHK, KOTOPBIE CYIIECTBYIOT TOJIBKO B
ClIy4ae OEeKJIapPpaTUBHOI'O CEKIHMOHUPOBAHUIA. Emée ogHo pa3nundyue COCTOUT B TOM, YTO HMCKIIIOYEHHE IIO0
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OTPAaHMYEHUIO IPUMEHSETCS TOJIBKO BO BPEMSI IIJIAHUPOBAHUS; BO BPEMS BBHIIOJTHEHUS CEKLIWHU U3 IJIaHa
yOansaThCS He OYOyT.

To, 4TO UCKIIOYEHHE II0 OTrPaHHUYEHHUIO UCIIOJIb3YEeT OrpaHu4YeHud CHECK (BCJ'[GJICTBI/IG qyero OHo pa60TaeT
MeOJIeHHee YCTPaHEeHUuA CeKHPII;'I), HHOTOa MOZKET OBITH U IIpenuMyIIeCcTBOM. Ol"paHI/I‘-IeHI/IH MOTYyT OBITH
ommpenesieHbl Oaxe O OEeKJIaPAaTHBHO CEKIHNOHWMPOBAHHBIX Ta6J'II/I].[, B NOOIIOJTHEHHWE K BHYTPEHHUM
T'PaHULIaM CEeKIIUM, U TOrga MCKIIIOUEHHE I10 OIrPAHUYEHHUIO CMOZXKET OOIIOJIHUTEJIBHO Y6paTB HEeKOTODPkIE
CEeKILIMU U3 IIJIaHa 3al1pocCa.

ITo ymonmuaHuio mapaMeTp constraint exclusion uMeeTr 3HaYeHUe He on U He off, @ IPOMEXKYTOYHOE
(m pekomMeHOyeMoe) 3HAYEHWE partition, MPH KOTOPOM OTOT MPHEM OyOeT MPUMEHSTHCS TOIBKO
K 3ampocaM, TOe OPemoJIOKUTEeIbHO OymyT 3amelCTBOBaHBI TalOJHIB], CEKIMOHWUPOBAHHEIE C
HWCIIOIb30BaHUEM HaclIemoBaHUsI. 3HAUEeHNE on 00sI3BEIBAET IUTAaHUPOBIIHUK ITPOCMAaTPUBATL OTPAHUYEHU ST
CHECK BO BCEX 3aIlpocax, Jaxke B CaMbIX ITPOCTHIX, I'fIe BBIUTPHIII OT HUCKIIOYEHUS 10 OTPAHUYEHUIO
MaJIOBEPOSITEH.

HpI/IMeHHH HWCKJIIIOYEHMS II0 OTPaHUYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH ClIedylouiee:

e HWCKIIO4eHuUe 110 OI'PaHUYEHUIO ITIPDUMEHSAETCS TOJIBKO IIPU IIJIAHUPOBAHWM 3allPpOCa, B OTJIMYUE OT
YCTPpaHEeHUusA CEeKITUH, KOTOpPO€ MOZXKET OCYIIECTBIIATLECA U IIPU BHIIIOJTHEHWHM 3allPpOCa.

* MHckmroueHure 0 OrpaHUYeHu0 paboTaeT TOJIBPKO KOTa IIPeqioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QyHKIMEN TepeMeHHOoN
OPUPOMOHI, TAKOM KaK CURRENT_TIMESTAMP, HENb3S ONTUMU3UPOBATh, TaK KakK MJIAHUPOBIIIUK HE
3HaeT, B KaKyl0 JOUYEPHIO TabIuIly monaféT 3HadeHre GYHKIIMKU BO BPEMS BHIIOJTHEHMS.

e OrpaHWYEHUS CEKUWU MOJIKHEBI ObITh TPOCTHIMY, MHAYE TJIAHUPOBILIUK HE CMOXKET BEHIUNCIIUTD,
KaKue JodYepHue TabJIuIlE He HyKHO 00pabaTriBaTh. [IJId CEKIITMOHUPOBAHUS IO CITMCKAM
WCIIOTb3YUTE MPOCTHIE YCIIOBUS Ha PAaBEHCTBA, a AJIsI CEKIIMOHUPOBAHUS MO OUana3oHaM —
MTPOCTHIE MPOBEPKY AMATIa30HOB, TOOOOHEIE MOKA3aHHBIM B IpUMepax. PEKOMeHAyeTCsT cO3aBaTh
OTPaHUYEHUS CEeKLWH, COmepKalllue TOTbKO TaKWe CPAaBHEHUS CEKIIMOHUPYIOIIUX CTOJIOIOB
C KOHCTAHTaMH, B KOTOPHIX UCIOJIb3YIOTCSI OTIEPATOPH], MOAAePKUBalomue B-nepesnsi. T
00BSICHSIETCS TEM, YTO B KJTI0Ye pPa3bUeHus OOMYyCKAITCS TOMbKO TAKHUE CTOJIOIEI, KOTOPHIE MOTYT
OBITH TPOWHIEKCUPOBAHH B B-mepege.

e [Ilpu aHanM3e OIS UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIeAYIOTCS BCe OTPAaHUYEHHS BCeX MOUYEPHUX
TaOIUIl, OTHOCSIITUXCS K TJIaBHOM, TaK YTO IPH OONBIIOM MX KOJIMYECTBE BPeMs IIJIaHUPOBAHUA
3alIPOCOB MOKET 3HAYUTEJIPHO YBEIMUYUTHCSI. [I09TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuu, OymeT paboTaThk XOPOIIIO, IT0KA KOJTMYECTBO MOYEPHUX TaOJIHUIl He
IIPEBHIIIIaeT IPUMEPHO CTa; HE NHITANTEeCh IIPUMEHSTD €T0 C THICTYaMU JOUYEePHUX TaOIHII.

5.11.6. PekoMeHpauum nNo geKsiapaTUBHOMY CEKLMOHUPOBAHUIO

K CEeKIIMOHNPOBAHUIO Ta6HI/IHbI ciaenyeT MOoOAXOOUTh IIPOOYMAHHO, TaK KdK HEyIa4YHO€ pPEellIeHrue MO2XKET
OTPHULIAQTEJIbHO IIOBIIUATE HA CKOPOCTD IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIlIPOCOB.

OgHUM M3 caMBIX BaXKHEBEIX (DaKTOPOB SBJISIETCS BBIOOD CTONOIA MM CTONIOIIOB, IO KOTOPHEIM OymyT
CEeKIIMOHMPOBATLCA Ballll HOaHHBIE. JacTO ONTUMANbHEIM OymeT CEeKIMOHMpOBaHUE II0 CTOJIOLY WUIU
Habopy CTONOLOB, KOTOPHIE MPaKTHUUECKH BCerfga IPHUCYTCTBYIOT B IIPEAJIOKEHUM WHERE B 3alpocax,
obpallalomuxcsl K CeKIMOHUpyeMou Tabnune. IIpeanoxkeHus WHERE, COBMECTHUMBIE C OTPaHUYEHUSIMU
TPaHUI] CEKLIUH, MOTYT IIPUMEHATHCS IJIsT YCTPaHEHUsI HEeHYXKHBIX OIS BHIIIOJIHEHHUS 3alpoca CeKIUu.
OpHaKO HanWyue OrpaHUYeHuN PRIMARY KEY MJIM UNIQUE MOXKeT IIOATOJIKHYTH K BHIOODY M HOPYTUX
CTONOIIOB B KadeCTBe CEeKIUOHUpyIomuX. Takke NpH IJIaHUPOBAHUU CEKIMOHUPOBAHUS Clenyer
nmpogyMaTth, KakK OyOyT ymansaThbcs OaHHBIe. CeKIHMI0 IIeIMKOM MOXKHO OTCOEIVHUTH O04YeHb OBICTPO,
IIO3TOMY MOXKET UMeTh CMBICII pa3paboTaTb CTpaTerui0 CeKIMOHUPOBAHUS TaK, YTOOHBI MacCOBO
yIassieMble JaHHBIE OKa3bIBalIUCh B OOHOU CEKINH.

Takxke BaXXKHO MPABUIBHO BHIOPATh YHCIIO CEKIIWH, Ha KOTOpPHIe OymeT pa3buBaThbCcs Tabmuua. Ecinu mux
OymeT HemOoCTAaTOYHO MHOT'O, HHOEKCH OCTAaHyTCS OOJBIINMH, He YIYYIIUTCSA W JIOKAIbHOCTh MaHHEIX,
BCJIE[ICTBHE Yero IIPOIeHT IIOIMamaHHi B KeIll OKaxKeTCd HU3KUM. OOHAKO W IIPH CIIHIIKOM OOJILIITIOM
KOJINYECTBE CEKITHH BO3MOXKHEI IIP0061eMbl. C OONBIIMM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
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IJTAaHUPOBAHUS U IOTpeOJIeHre TaMsITH KaK IIPH IIJIaHUPOBAHWH, TaK U IIPHU BEIIIOJTHEHUU 3aIlIPOCOB, 0 YEM
pacckas3biBaeTcsl majiee. Beibupas CTpaTeruio CEeKIIMOHMPOBAHUS TaOIUIIE, TaKXKe BaKHO YYHUTHIBATH,
Kakue M3MEeHEeHUs MOTYT IIPOM30UTH B Oymymem. Hampumep eciu BBl PELINTe CO3[aBaTh OTHEeIbHEIE
CeKIIMH OIS KaXKOOTO KJIMeHTa, M B HaHHBIM MOMEHT y BaC BCEro HECKOIbKO OOJIBIINX KIHEHTOB,
mogyMaiTe, 4TO OymeT, eciiu Yepe3 HeCKOJIBKO JIeT Y Bac OyIeT MHOTO MeJIKHX KIIMeHTOB. B aToM ciiydae
MOZKeT OBITH JTy4llle ITPOM3BECTH CEKIIMOHWPOBaHHE IT0 Xemry (HASH) ¥ BHIOPaATh pa3yMHOE KOIUYECTBO
CEKIIUH, HO He CO3[aBaTh CEKITUY 110 CIIMCKY (LIST) B HafleXKe, YTO KOJIMUECTBO KJINEHTOB HE YBEJIMUUTCS
IO TAKOM CTEIEeHU, YTO CEeKIIMOHNPOBAHNE HJAaHHBLIX OKAXKEeTCS HEeIIPaKTUYHBIM.

BroXXeHHOe CEeKIIMOHUPOBAHWE II03BOJISET [OMOIHUTEIbHO pPAa3[eluTh Te CEeKIHWH, KOTOpHe
MIPEMOIOKUTEIFHO OKaXyTCsI 60Iblile pyTrux. Takke MOXKHO UCIIOIb30BaTh pa30ueHne 10 quana3oHam
C KJIIOYOM, COCTOSIIIINM U3 HECKOJIPKUX CTOJI0I0B. Ho mpu 71:060M M3 IIOAXO0I0B JIETKO MOXKET IOJIYUYUTHCS
CJIMIIIKOM MHOTO CEKIIHi, TaK YTO PEKOMEH/IYeTCS UCII0Ib30BaTh UX OCMOTPUTEIBHO.

BaxXHO YYHTHIBAaTh M3ITEPKKU CEKIIMOHWPOBAHUS, KOTOPLIE OTPAxkKaloTCAd Ha IUIAaHUPOBAHUU WU
BBITIOJTHEHWH 3alpocoB. [IIaHHUPOBIIMK 3alpPOCOB OOBIYHO [HOBOJILHO HEIIJIOXO CHPAaBJIseTCS C
HepapxXusMiU, BKIIOYAOIIUMU 00 HECKOIBKUX THICSY CEKITHH, €CJIH IIPH BHITTOTHEeHUH TUITHYHBIX 3alIPOCOB
eMy ymaéTcs yCTPaHMTh IIOUTH Bce cekimu. OgHaAKO KOorga IIOCJie YCTpPaHEeHWs OCTaéTcs OObIIoe
KOJIMYEeCTBO CEKIIWI, BO3pacTaeT ¥ BpeMs IJIaHUPOBAaHUS 3aIllPOCOB, B 00BEM IOTPeOIsTeMoii maMsaTu. B
HauOOJIbINel CTeIeH! 3TO KacaeTcsI KOMaHd UPDATE M DELETE. Hamuuwe O0JILIIOT0 KOJTHYEeCTBa CEKITNH
HeXeJlaTeNnbHO elll€ U IIOTOMY, YTO HOoTpebiieHre NaMsITH CEPBEPOM MOXKET 3HaYUTEIILHO BO3PACTaTh CO
BpeMeHeM, 0COOeHHO KOI'la MHOXKECTBO CeaHCOB 00paIamTCsa KO MHOXKECTBY CEKIIUN. ITO 0ObICHSIETCSI
TEeM, YTO B JIOKQJIPHYIO ITaMSTh KaXKOOr'0 CeaHCa, KOTOPBIHA oOpalaeTcs K CEKIIUSIM, HOJIKHBEI OBITh
3arpyzKeHbl MeTagaHHbIE BCEX 3TUX CEKIIUH.

C Harpyskom, mpucyiied nHGOPMAIUOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3HaBaTb OOJIbIIe
cekuui, 4yeM c Harpy3koi OLTP. Kak npaBuio, B HHGOPMAaLMOHHBIX XpaHUJIHIIaX BpeMs IIJIaHUPOBaAHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 60bIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1I000M THUIEe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEHUS Ha PaHHE! CTaguu peanu3aliuy,
TaK KakK IIpolecc mnepepa3dueHus Tabmui OONBIIOro O00BEMa MOXKET O0Ka3aThCs YPEe3BHEIYANWHO
OJITUTENbHBIM. [IJ151 ONTUMU3AlMK CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIBLHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KOeM ciiydae HeJlb3s IIojlaraTh, YTO 4eM OOJIbIlle CEeKIIUH,
TEeM JIy4llle, PaBHO KaK U HaoOOPOT.

5.12. CTOpOHHME AaHHbIe

Postgres Pro wactuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0palaTbCs K TaHHBIM,
HaXOMSAIINMCST CHApPYyKHU, UCITOIb3ys 00bIYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OAaHHBIX — 3TO 61/I6J'II/IOTeKa, B3&HMOH€I:ICTBYIOIJ.I&H C BHEIIHUM HCTOYHMKOM HOAHHBIX W CKPHBIBAIOIIIad
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
TPEefOCTaBIISIIOTCS B BUE MOAYJIEH contrib ; cMm. [Ipunoxenue F. TakXkKe BBH MOXKETe HAaWTHU OPYTHeE
00EPTKM, BHIITYCKAEeMbEIE KaK [IOTOTHUTEIIFHEIE TTPOAYKTHL. EC/iu HM OHaA U3 CYILIECTBYIOINX 00EPTOK Bac
He YCTpawBaeT, BHI MOXKETE HAMMCaTh CBOIO COOCTBEHHYIO (cM. ['maBy 52).

Yto6bl 0OpPaATHUTLCA K CTOPOHHMM [OAaHHBIM, BHI HOJIZKHEI CO3OaTh OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauWBaeTCs IMOOKII0UEeHUE K BHEIIHEMY MCTOYHUKY OAaHHBIX, OIPENessiOTCS IapaMeTpPhl
COOTBETCTBYIOIIEeH OOEPTKM CTOPOHHUX MAHHHIX. 3aTeM BBl HOJIZKHBEI CO3HAaTh OOHY HJIM HECKOJBKO
CMOPOHHUX Mabuy,, oIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHHE TaOIHUIIEI MOXKHO
KCIIOJIb30BaTh B 3allpocax TakK e, KakK U OOLIYHLIe, HO MX HaHHBIE HEe XPaHSITCS Ha cepBepe Postgres
Pro. Ilpu KaxmoM 3ampoce Postgres Pro obOpaiitaeTcss K 00EpTKe CTOPOHHUX HAHHEIX, KOTOpasi, B CBOIO
ouepeqns, MMOJIydyaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UIU HNepenaeT ux eMy (B ciaydae komaHn INSERT
unu UPDATE).

IIpu obpameHWM K BHEIIHWM [OaHHBEIM YOAJTEHHBIM MCTOYHUK MOIKEeT noTpeboBaTh ayTeHTHu(UKanmu
knueHTa. COOTBETCTBYIOINNE YYETHHIE OaHHBIE MOXKHO IIPENOCTaBUTL C IIOMOIILI0 COnocmasaeHull
nosiv3osameJell, IO3BOIAIOIINX ONIPENENINTh B YaCTHOCTH UM€EHa U IIapoJId, B 3aBUCUMOCTH OT TEKyIIen
ponu nonb3oBaTens Postgres Pro.
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OononuuTenbHyo nHPopMaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabmuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSIMOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CYIIeCTBOBaTh. [IoMUMO HUX
BBl MOJKETE CO3[aBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAHHBIE CHAEJIATh yIPABIEHUE
maHHbBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKMOAIOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

* TlpepncraBneHusd

e OYHKIUH, IPOLIEOYPHI ¥ OIIePaTOPLI
e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u IpaBuia Iepe3annucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korpa BBI co311aéTe CJIOKHBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINEe MHO2KECTBO TaﬁHI/IH C BHEIIIHNMH
KJIIOYaMi, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaﬁJ'II/II_Ia C OrpaHHMYE€HHuEM BHEIIHEro KJII04Ya 3aBHCHUT OT T8.6J'II/II_U:>I, Ha
KOTOPYIO OHaA CCBIJIa€TCH.

IIns coxpaHeHusl 1eJTOCTHOCTU CTPYKTYPHI Bcel 06a3bl maHHBIX, Postgres Pro He IO3BOJISIET yOANSTh
O0BEKTH, OT KOTOPBHIX 3aBUCAT Opyrue. Hampumep, HOomeiTKa yaanuTh Tabnuny products (Mbl
paccmaTtpuBanu eé B Ilompa3merne 5.4.5), oT KOTOPO# 3aBucuUT Tabnuila orders, IPUBEOET K OIIMOKe
TIPUMEPHO TAaKOTO COOEePIKAHUS:

DROP TABLE products;

OUMBKA: ypoanuTb o6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwvekxTa "Tabnuua products"

IIOIOICKA3KA: IOng ymaneHusds 3aBUCHUMBIX OOBEKTOB HCHOONb3yHTe DROP ... CASCADE.

CoobiieHne o6 omubKe OaéT MOJIEe3HYI0 IIOACKA3Ky: eClIU Bhl He XOTUTEe 3aHMMAaThCs JIMKBUOAIUEN
3aBUCHMOCTEM 10 OTAEILHOCTH, MOXKHO BBIIIOJTHUT:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE OﬁLeKTBI, a TaKXe 06'BeKTI>I, 3aBUcCdIIMe 0T HUX, 6y,‘l],'y'T yoalleHbl PEKYPCHBHO. B
9TOM city4dae Tabnuila orders ocTaHeTcCsi, a yHajieHo OyOeT TOJIbKO €€ OorpaHUYeHHe BHEIIHEero KJroda.
YoaneHue He pacOpPOCTPAHUTCS Ha OPyrue OOBEKTHI, TaK KaK HU OOUH OOBEKT HEe 3aBHUCHUT OT ITOTO
OrpPaHUYEHUA. (ECJ‘II/I BEI XOTHUTE IIPOBEPHUTH, YTO HpOI/I30ﬁJZ[éT IIPHU BBIIIOTHEHUU DROP ... CASCADE,
3amycTuTe DROP 6e3 CASCADE M IMpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCe KOMaHOLI DROP B Postgres Pro IIoOOepXKUBAIOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00beKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBEOEHUE I10 YMOJIYaHHUIO, KOTrga 00BEKT MOXKHO YOAJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUC/AT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupgapt SQL TpeOyeT ABHOro yKa3aHUA RESTRICT UM CASCADE B KoMmaHAe DROP. Ho 3To
TpeboBaHUe Ha CaMOM [eJjie He BHIIONHSAEeTCS HU B omHo¥l CYBII, mpu 9TOM OOHU CHUCTEMEI 110
YMOJYaHUIO TOApa3yMeBaloT RESTRICT, @ Apyrue — CASCADE.
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Ecnu B KoMaHIe DROP IEPEYUCTSIOTCS HECKOJIBKO 00BEeKTOB, CASCADE TpebyeTcsl yKas3hIBaTh, TOJIBKO
KOTrZa eCTh 3aBUCHMOCTHU BHe 3afJjaHHOU rpynnksl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaIUu4YuU BHEITHEeTO KJII04Ua, CChIIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3klBaTb CASCADE, YTOOBI OHa
BBHIIIOJIHUTIACH YCIIEIIHO.

g momnb3oBaTeNnbCKUx GyHKIMUE Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBsI3aHHBIE C BHEIIHE
BUOUMEIMU CBOUMCTBaMU (GYHKUIMU, TAKUMM KaK TUIIB apTyMeHTOB U pe3yJbTaTa, HO He 3aBUCUMOCTH,
KOTOPBIE MOTYT OBIThH BEISIBJIEHEI TOJIBKO ITPY aHANIM3e Tejla QyHKIUU. B KadecTBe IprMepa PacCMOTPHUTE
CIIeOylIuy CeHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'"SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Ommucanme ¢yHKOME s3biKa SQL MoxkHO HaWTu B Pasmene 35.5.) Postgres Pro OymeT moHWMAaTh, YTO
GyHKIMSA get_color_note 3aBUCHUT OT THUNA rainbow: HIPU yHaJleHUW Tuia OyoeT NPUHYOUTEIBLHO
ynaneHa GyHKIUSA, TaK KakK TUTI €€ apryMeHTa oKa3biBaeTcst HeonpeneneHHesiM. Ho Postgres Pro He 6yneT
YYUTHIBATh 3aBUCUMOCTD get_color_note OT TabGNHUIIBI my_colors ¥ He YOANUT GYHKIUIO IPU yoaJIeHUN
tabnuusl. Ho y 3TOro momxopma eCTh He TONBKO MHUHYC, HO M IINTIOC. B ciyyae OTCYTCTBUSI TaOIUIIBI
9Ta QYHKIIUS OoCcTaHeTCcs pabouell B HEKOTOPOM CMBICIIE: XOTSI IPU IONBITKE BHIIOIHUTL €€ BO3HUKHET
ommbKa, HO IIPU CO3[TaHUM HOBOM TaOJIMIILI C TEM XKe UMeHeM (YHKIIUS CHOBa OymeT paboTaTs.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnmu mgnsa umeneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 36), B RETURNING BHIOAIOTCS OAaHHBIE M3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHMIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOMUYHOM CCBHIIKOM MOKET OBITh MMS TaOIUILI (BO3MOXKHO, C UMEHEM CXEeMbI), IIPOU3BOIHAS
Tabnuila, HaAllpUMeEp IIOA3alpoC, COeOWHEHWe TabIIuI] WM CI0XKHAas KOMOWHAIIMS 3THUX BapUaHTOB.
Ecnu B mpemioxXeHnu FROM MIEPEYUCIITIOTCS HECKOIBKO CCBHIIIOK, [/ HUX IMIPUMEHSEeTCS ITepeKpPECTHOoe
coemuHeHue (TO eCTh AEKapTOBO MPOM3BEeNeHUE UX CTPOK; CM. HuXKe). CIIMCOK FROM mpeoOpa3yeTcs B
MTPOMEKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOpas MOXKeT IPOUTH uyepe3 mpeodpa3oBaHUsI WHERE, GROUP
BY ¥ HAVING, ¥ B UTOT€ OIPENENIUT Pe3yabTaT TaOIMYHOTO BEIPAXKEHUS.

Korma B TaGnu4HOM CCHUIKE YyKa3blBAeTCs TaOmMWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacCJIeOqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOIBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POOUTENIECKOM TaOIWIILI, TIepen €€ MMEHEM HYXKHO
mo6aBUTh KJII0YEBOE CIOBO ONLY. YUTHTE, YTO IIPH 3TOM OYIOYT IIOIyYEeHHl TOJIBKO CTONOIBI YKa3aHHOM
TaOIUITBI — OOHOJTHUTEJIPHEIE CTOIOLEI JOYEPHUX TAaOIUI] He ITOHagyT B Pe3yJIbTart.

Ecnu Xxe BH He 1106aBn${eTe ONLY 1mepen HMMeHeM Ta6J'II/II_H>I, BBl MOZXKeTe [OO0IIucaTh IIOoCile Hero *,
TeéM CaMBbIM YKa3aB, 9TO OOJI2KHEI O6pa6aTbIBaTBCH U BCe OO4YEepHue Ta6J'II/II_II>I. HpaKTI/I‘{eCKI/IX IIPUYUH
HMCIIONb30BAaTh 3TOT CUHTAKCHUC OOJILIIIE HEeT, TaK KakK IIOMCK B IO49YEPHUX Ta6nnuax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpmHAKO 3Ta 3aIllCh IIoOOep2XKMUBAETCA OJIA COBMECTHMOCTHU CO CTAPBEIMU BEPCUAMMU.

7.2.1.1. CoeanHéHHble Tabnuubl

CoemuHéHHas Tabinuila — 9TO Tabiulla, IMOJIy4YeHHAas U3 OBYX OPYTUX (peasbHBIX HJIH IIPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU I KOHKPETHOTOo Tuna. OOl CHHTAKCHUC OTTMCAHUST
COEIUHEHHON TAOJIUIIH:

T1 rTun_coenguHeHHd T2 [ yCrnoBHE COEOHHEHHI |

CoenvHeHMs JII00BIX TUIIOB MOT'YT BKJIaBIBAIOTCS APYT B APYTra UK O0BbEOUHATHLCSA: U T1, U T2 MOTYT OBITh
pe3yibTaTamMu CoequHeHus. [ OMHO3HAYHOTO OTIPEeNesIEeHNS TTOPSIKa COeqUHEHNN MTPEeNI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKH OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAIOTCS ClIeBa
HaIIpago.

THUNbLI COETUHEeHUH
ITepekpécTHOE coeqguHEHIEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIily 0O0pa3yioT BCe BO3MOXKHBIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BefeHue), a Habop eé cToybIoB 0ObeguHseT B cebe CTONOLE! T1 CO CIEOVIOIIMMM 3a HUMU
cronbuamu T2. Ecnu Tabnulikl comepzkaT N # M CTpPOK, coequHEHHas Tabmuila OymeT comepzkaTb N
*M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;
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2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEI CTONOIOB HE yKa3aHBI, TO AT (QYHKIIMHM, BO3BpAIaioiieid 0a30BEIM TUIM HaHHBIX,
uMeHeM cTonbua OymeT uMs GyHKIuUH. a9 GYHKIHE, BO3BpPAIIAOIIMX COCTABHOW THII, WMEHA
PE3YIIBTUPYIOMINX CTONIOIIOB OMPEesiiOTCS MHOUBUAYATbHEIMU aTpUOyTaMy THUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabOpHI CTONOIIOB TPU PA3HBIX BApMAHTAX BEI30BA. DTO MOXKHO CEIaTh, 00bIBUB QYHKIIUIO, HE UMEIOIIYIO
BBIXOOHBIX TapaMeTpoB (OUT) M BO3BpPALIAOIIYIO0 IICEBOOTHUIl record. HMcmomb3ys Takyo (QyHKLOUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxXke n00aBUTh B IIPEONIOKEHUNU FROM; MMeHa B OIIPeleNeHUIX CTOJIOIIOB ciyzKaT mceBmoHuMamu. C
ROWS FROM () CHHUCOK onpenelleHHdI CTOnOILOB MOHGK)nO6aBHTb K Kamﬂoﬁ ¢yHKHHH OTneHBHO,HHGO
B Ccily4ae C OgHOU (yHKIMEN um 6e3 mpemoKeHusT WITH ORDINALITY, CIHMCOK onpenereHHs_CTON6LOB
MOKHO 3aIicaTh BMECTO COMCKA C IICEeBOOHMMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioliasi THUII record, TaK KaK OH IIOAOUAET OJIA 3ampoca jwpboro tuma. B atom ciydae
bakTuueckuit Habop cTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIEM €€ 3aIrpoce, YTOOHI
aHaIM3aToP 3allpoca 3HaJl, HallpuMep, KakK 1rpeodpa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HCIOJIBb3yeTCsI HEIOCPEOCTBEHHO. ITpeHHOXKeHHe ORDER BY yIopsaao4YHBaeT
3HaA4YeHUus I1epBOTro CTOJ'[6]_Ia KaK IIeJIOYUCJIEHHEIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMu B MPeOJIOKEHUH FROM MOZKHO I0OaBUTh KITIOUEBOE CJIOBO LATERAL. DTO IIO3BOJIUT
CCHIJIAaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOINIUX 3JIEMEHTOB CIHCKa FROM. (be3 LATERAL KaXKObIH
TIO3alIPOC BHIIOHAETCS HE3aBUCUMO U II0O3TOMY HEe MOXKeT 00pallaThbCs K APYTUM 3JIeMeHTaM FROM.)

Ilepen TaGMUYHLIME (QYHKIUAMHM B IPEIJIOKEHHM FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO IS HHX
3TO KJII0YEeBOEe CJIOBO HeoOs3aTesbHO; B apryMeHTax (QYHKIHN B TI000M CiIydae MOXKHO O0palaThbCs K
cTosnbIaM B MPEOBIAYIINX JIeMeHTax FROM.
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OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma simeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIllPOC BHIIOJHSIETCS CIeOyIomuM o0pa3oM: CHavaia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIKUX IIeJIeBLIe CTOJIOIIE, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLLIH
BBIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPSAETCS IJIs BCEeX CTPOK MCXOOHBIX TaOIIuII.

LATERAL MOZKHO HCIIOJIbB30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3J16CB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT 2XKe peSYJ'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM nu HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[TpuMeHsITb LATERAL HMeeT CMEICI B OCHOBHOM, KOTOa [OJIS BBIYMCIIEHHS COEIUHSIEMBIX CTPOK
HeoOxoOmMoO 0OpaTUThCS K cTonOumaM mpyrux Tabmuil. B wyacTHOCTH, 3TO IIOJIE3HO, KOT[a HYKHO
nepenmath 3HaYeHWe (QYHKIIMK, BO3Bpallaiollell Habop HaHHEIX. HampuMep, ecliu IPemloloXKUTh, YTO
vertices (polygon) BO3BpaIaeT Habop BepIINH MHOTOYTOJIbHUKA, OJTM3KKHEe BePIITHHE MHOTOYTOJIbHUKOB
u3 TabIuIEl polygons MOXKHO IIOJIYYUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPHMeEpPe KITI0UYeBoe
CJI0BO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

Oco0eHHO IIOJe3HO OLIBAET MCIOIL30BAaTh LEFT JOIN C IIOO3alpoOCOM LATERAL, YTOOBI MCXOMHEBIE
CTPOKH OKa3HBIBAJIUCh B PE3yJIbTaTe, JazKe eCJIX I10a3allpoC LATERAL He BO3BpalllaeT CTPOK. HaanMep,
eciia be'HKI_II/IH get_product_names () BbIJIaéT Ha3BaHUA IIPOOYKTOB, BEIIIYIITEHHBIX OHpeJIeJIéHHbIM
IIpou3BOOuUTEJIEM, HO O IIPOOYKIIMKY HEKOTOPHEIX HpOI/I3BOJII/ITeJ'Iefl I/IH(bOpMaI_II/II/I HeT, MBI MOXKeM HafITH,
KaKUX MMEHHO, TIPDUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

7.2.2. NMpepno>xeHne WHERE
HpeI[HO}KeHI/Ie WHERE 3aIlINCBhIBaA€TCsd TakK:
WHERE ycrnoBHe orpaHHUYeHHd

TTe ycinosue_orpasndyenns — JII000e BeIpazxkeHue 3HaveHus (cM. Pasmern 4.2), Beigatolee pe3yibTaT THIA
boolean.

ITocrne 06paboTKM OpemIokKeHusT FROM KaXKgasi CTPOKA IOIyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BRIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
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OrpaHUYEHUS, KaK IIPABUIO, 3aHelCTBYeTCSI MHHHUMYM OOWH CTOJGell u3 TAaOIHIlLl, MONy4YeHHOH Ha
BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpuMmeyanue

YcnoBue gns BHYTPEHHETr0 COeOUHEHMWA MOXKHO 3allMCaTh KaK B IIPenjIOKeHHWUW WHERE, TaK U B
ImpenjoXXeHuu JOIN. HaHpHMep, 3TO BBIDAXKEHUE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyca U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPEeOIoXKeHUs
FROM, BO3MOXKHO, He JIYUIINU C TOUKU 3peHus1 CoBMeCcTuMOCTH ¢ oppyrumMu CYB]I, X0Ts OH U oniucal
B ctaHgapTe SQL. Ho gns BHEIIHUX COeOVHEHUU OPYTUX BAPUAHTOB HET: UX MOXKHO 3alUCHIBaTh
TOJIBKO BO FROM. [IpennoxkeHus ON U USING BO BHEUIHUX COEIMHEHMSIX He PaBHO3HAYHBI YCIIOBUIO
WHERE, TaK KaK OHU MOTYT H00aBJIATh CTPOKM ([JIs BXOOHBEIX CTPOK 6€3 COOTBETCTBHUS), a TaKkKe
yOansaTh UX U3 KOHEYHOT0 pe3yJibTarTa.

HeckonbKO IpHMEpPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c¢3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHUe TaOIUIIHI, HOpO}KJIéHHOﬁ B MMPEenjIoXKeHUuUn FROM. CTpOKI/I, KOTOpPEBEIE HE COOTBETCTBYIOT
YCJIOBHIO WHERE, MCKIIIOYAIOTCsSA U3 fdt. O6paTI/ITe BHHMaHHE, KaK B Ka4deCTBe BBIpa}KeHI/IfI 3Ha4YeHus
HCIIOJIB3YIOTCA CKaJIApPHEIE IIOO3aIIPOCEHI. Kaxk u mio6bie Opyrue 3alipocCel, I1oa3alIpoChkl MOT'YT COAepP2KaThb
CIIOXKHBIE TAOTUYHBIE BEIPpa2KEeHU . 3aMeThTe TaKXKe, 94TO fdt HCIIOJIB3YETCH B IIOA3aIIpocax. IHomonHeHUEe
UMEeHHU cl1 B Buge fdt.cl HeOOXOOMMO TOJILKO, €CJI B HOpO?KJIéHHOfI Tabnuie B rmog3ampoce TaKXKe
OKA3EBIBA€TCA CTOTI6€LI c1. ITonmHOE HM4 HpI/IJIaéT SAICHOCTHB JazKe TaM, rge 0e3 Hero MozKHO 000UTHUCE. DTOT
IIpuMeED IMOKA3bIBAET, KdK 006J1acTh UMEHOBAHUS CTOJ'I6].[OB BHEIIHET O 3aIIPpOCa PAcCIIPOCTPaHAEeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHHNE 3aIlIPOCEHI.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpoKM TOPOXKAEHHON BXOOHOW TaOGMUUEBI, MpoIneflue GUILTP WHERE, MOXHO CIPYIIHUPOBATH C
IIOMOIIIBIO IIPEIJIOKEHUST GROUP BY, a 3aTeM OCTABUThH B pPe3yJIbTaTe TOJIBKO HYXKHBIE I'PYIIE CTPOK,
HUCIIONB3YS TMPEIoKeHue HAVING.

SELECT cmnucox_BbeIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyiomuy_cronbern [, rpynnupyomub_cronbern] . ..
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IMpemmoxkenne GROUP  BY TPYOIHUPYET CTPOKKM Tabnuipl, OO0BeOWHSII WX B OOHY TPYIIY IIPH
COBIIAAIeHUY 3HAYEHWUW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmoK, B KOTOPOM yKa3aHBl CTOJIOIIHL,
He mMeeT 3HaueHWs. B pe3ynbTaTe HaAOOPH CTPOK C OOWHAKOBHIMH 3HAYEHUSIMH IIPe0o0pPa3yioTcs B
OTHEeNbHBIE CTPOKH, IIPEACTaBASIONINE BCE CTPOKU T'PYIIEL. DTO MOXKET OBITh MOJIE3HO OJIS YCTPAaHEHUS
U30BITOYHOCTH BBIXOOHBIX HAHHBIX U/UIU [JIsT BEIYUCJIEHUS arperaTHLIX (GYHKINYM, TPUMEHEHHBIX K 9TUM
rpynnaMm. Hanpumep:

=> SELECT * FROM testl;

X |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamMcaTh SELECT * FROM testl GROUP BY x, TaK KakK IJisi cTon0Iia
vy HET eIMHOT0 3HAYeHUsI, CBSI3aHHOI'0 C KaxkOou rpymnmnoi. OgHaKO CTOJIOIIL, T0 KOTOPHIM BBITIOTHSIETCS
TPYIOMPOBKA, MOXKXHO MCIIOIb30BATh B COMCKE BHIOOPKM, TaK KaK OHM MMEIOT eQUHCTBEHHOE 3HaUYeHHe
B KaXK/[OU I'pyIIle.

Boo01ie ToBOpS, B IPYNIHPOBAHHON TabIHIle CTOJIOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BAaTh TOIBKO B arperaTHRIX BhIpaxKeHusx. [IpuMep TaKoro arperaTHOI0 BEIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum

3meck sum — arperaTHasi (GYHKIIMS, BBIYKCISIONIAS €OUHCTBEHHOE 3HaYeHWe MOJIi BCEW TPYIIMHL.
IMogpo6HYI0 HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.21.

IToocka3ka

I'pynnupoBka 6e3 arperaTHBIX BHIPAXKEHWH IO CyTH BHIAAET HAOOP pPa3/TMUalOIUXCs 3HAYEHUHU
CTONOIIOB. JTOT XKe pe3yNbTaT MOXKHO IIOJIyYUTH C IIOMOIIBIO IIPEHJIOKEeHUs DISTINCT (cM.
[Togpazpmen 7.3.3).

BarnaHute Ha cruefylomui IpuMep: B HEM BHYNCIIsETCS 00Ias cyMMa IIpoAaXK 10 KaXXAoMy IIPOIYKTY
(a He ob1mIasg cyMMa O BCEM MPOAYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B sTom mpumepe cTONOIH product_id, p.name ¥ p.price HOJIKHBI IIPUCYTCTBOBATh B CIIMCKE GROUP
BY, TaK KaK OHH HCIIOJIB3YIOTCSA B CIIMCKE BI:I60pKI/I. CTOJ'I6€‘H S.units MOXKET OTCYyTCTBOBATh B CIIHCKE
GROUP BY, TaK KaK OH HCIIOJIb3YETCA TOJIBKO B arperaTHOM BBEIpaXXe€HHH (sum(. . )), BBIYHCJIAOIIIEM
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cyMMy mpopax. [I71s1 Kakmoro MPOAyKTa 3TOT 3alpOC BO3BPAIlAET CTPOKY C UTOTOBOM CYMMOM IO BCEM
IIpopakaM JaHHOTO MPOOYKTA.

Ecnu 611 B Tabnuiie products mo cTonbiry product_id OBII CO3HaH IMEPBUYHBIN KII0OY, TOT7a B JaHHOM
mpuMepe ObIO OBl OOCTATOYHO CTPYIIIIMPOBATL CTPOKK MO product_id, TaK KaK Hal3BaHHe U IeHa
IpoOyKTa (YHKUUOHA/AbHO 3dBucsAmM OT Kofda IPOOYKTa W MOXKHO ONHO3HAYHO OIpPeIesnTh, KaKoe
Ha3BaHHUe U IIeHYy BO3BpAIaTh A/ KaXKOoH Ipynnsl mo ID.

B crtanmapte SQL GROUP BY MOXKET TPYyIOUPOBAThH TOJIBKO MO CTOIOIAM HCXOOHOW TaOIHIBI, HO
pacmmpenue Postgres Pro mo3BoJisieT MCIOJIB30BaTh B GROUP BY CTOJOIBI M3 CIIHMCKa BHIOOPKH. Takxke
BO3MOZKHA I'PYIIMPOBKA II0 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIOB.

Ecnmu Tabnuia Oblla CrpynmupoBaHa C IIOMOIIBI0 GROUP BY, HO WMHTEPEC IIPEOCTaBISIOT TOJIBKO
HEKOTOpHIE TPYIIL, OTOUILTPOBATH MX MOXKHO C MOMOIILI0 MPEIJIOXKEHHs HAVING, OeHCTBYIOIIEro
MOI00HO WHERE. 3aIIMCHIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_BhIPAXeHHE

B IpenjoXKeHun HAVING MOTYT HCIIOJIb30BaThCA M TPYIIHUPYIOIIKE BbIPpAXKEHHWsA, WM BBIPAXEHUsI, He
Y49aCTBYIOIIIKYE B I'PYIIIIMPOBKE (B aTOM Cliydae 9TO OOJI2KHEIL OBITH arperupymoiiue (I)YHKI_II/II/I)

I[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

x | sum
___+ _____
a | 4
b | 5
(2 rows)

U emé ooun 6Goee peanuCTUYHLIN ITPUMED:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM ITprMepe MpeniokeHne WHERE BEHIOMPAeT CTPOKH IO CTOMNOIY, He BKITIOUEHHOMY B TPYIIHUPOBKY
(BRIpazkeHMe MCTUHHO TOJILKO [JIS IIPOHax 3a IIOCIeNHUWEe YeThlpe HefesH), TOrfda KakK IIpeaIoXeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00I1Ie# cymMMou nmpogax 6ombine 5000. 3aMeTsTe, YTO arperaTHHE
BBIPAXKEeHUS He 00s3aTesTbHO JOIKHBI OBITH OMMHAKOBEIMU BO BCEX YaCTSX 3alrpoca.

Ecnu B 3ammpoce eCTh BBI30BH arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT TPyHIIUPOBATHLCS: B PE3YJIbTAaTE OKAXKETCS OAHA CTPOKA IPYIIIH (MM BO3MOXKHO, HU OJHOM CTPOKH,
ecqu 3Ta CTpoKa OymeT oTOpOIlleHa IPeIIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPLIE
coflepzKarT TOJIBKO MPejioKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnozHBIE, YeM OMNMCAHHBIE BHIINIE, ONEePAlldy T'PYIIIIHPOBKH BO3MOXKHEI C KOHIIENIINEH Habopos
epynnuposaHusi. [laHHBIe, BEIOPAHHBIE MPEIIOXKEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbHO OIS
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KaXkOoro 3aJaHHOTO Habopa TpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIBl BHEIYHCISIOTCS arperaTHHIe
(byHKIIMY Kak [yt TPOCTHIX ITPeAJIOKEHUN GROUP BY, U B KOHIIE BO3BpAIIAIOTCS pe3ysibTaThl. Hampumep:

=> SELECT * FROM items_sold;

brand | size | sales
_______ oy
Foo | L \ 10
Foo | M \ 20
Bar | M \ 15
Bar | L |l 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ oy
Foo | | 30
Bar \ | 20
| L \ 15
| M | 35
\ | 50
(5 rows)

B KaxXpmoM BHYTPEHHEM CHOHCKEe GROUPING SETS MOTYT 3aJaBaThCs HOJIb UM 00Jjiee CTOJIOIIOB WU
BBIPAZKEHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ec/iy Okl OHU OBIIM HEOCPEeACTBEHHO 3alKCaHbI
B IIPpenJIOZKEeHUHU GROUP BY. Hy’CTOfI Ha6op TPYIIINPOBKKX O3HA4YAET, 4YTO BCE€ CTPOKHU CBOOATCA K OI[HOﬂ
TrpyIIe (KOTOpaH BEIBOOUTCHA, OazxKe €CJIK BXOOHBIX CTPOK HeT), KaK OIIMCAaHO BBIIIE OJISA arperaTHBIX
dbyukiui 6e3 mpemnoxeHus GROUP BY.

CCHIJIKM Ha TPYNIUPYIONINE CTOJOIBI WM BHIPAXKEHUS 3aMEHSIOTCA B PE3yAbTHUPYIOIIUX CTPOKax
3"HaueHusmMu NULL gns Tex Tpynnupymomux HaGopoB, B KOTOPHIX 3TU CTONOIEI OTCYTCTBYIOT. YTOOHI
MOXKHO OBIJIO TIOHSITh, PEe3yJIbTaTOM KaKOT'0 T'PYNIUPOBAHMS CTajla KOHKpEeTHas BHIXOOHAS CTPOKQ,
npenHa3HaueHa QYHKIMS, onmucaHHasa B Tabnuie 9.59.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipennoxenue ¢GopMbl

ROLLUP ( el, e2, e3, ... )

IIpeaCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa}KeHI/Iﬂ 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIIO49ad HYCTOfI CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allCH

GROUPING SETS (

(el, e2, e3, ... ),
el, e2 ),
1),

—~ o~ —~
()

)

OHO YacTo IIPDUMEHSAETCA MOJIsd aHalln3a HePapXUu4YeCKHUX HOAaHHBIX, HalIpuMep, O CYMMHPOBaHHA
3apIIJIaTel II0 OTHEeJIaM, IMoapa3aejIeHusAM U KOMIIaHHWU B II€JIOM.

INpennoxenue GOpMEI
CUBE ( el, e2, ... )

IIpencCTraBlIdeT 3a;1aHan71 CIIMCOK U BCe ero BO3MOZKHbIE€ ITOOMHO2KECTBa (CTeHeHb MHO}KeCTBa). Takum
o06pa3oM, 3amuch

CUBE ( a, b, c )

paBHO3HAYHA
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GROUPING SETS (

14

14

(a, b, c),
(a, b )y
(a, c ),
(a )y
( b, c ),
( b )
( )
( )

)

dneMeHTaMu IIPeOJIOKEHUN CUBE M ROLLUP MOTYT OBITh 1100 OTHOEJIbHBIE BEIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKHU 3JIEMEHTOB B CKOOKax. BroxkeHHBIe CcIMCKKM 00pabGaThIBAIOTCS KaK aTOMapHBIE €IUHUIIH, C
KOTOPBIMHY (hOPMUPYIOTCS OTHEIbHBIE HAOOPHI IPyIIHupPoBaHusi. Hanpumep:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
(a, b, c
(a
(

)

KoHcTpykumu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS TG0 HEIIOCPENCTBEHHO B MPEIOXKEHNUHN GROUP BY,
00 BKIIABIBATHCS BHYTPH MIPEAI0KEHUST GROUPING SETS. Ecimu oflHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPh APYTOro, pe3ynbTaT OymeT TaKuM 2Ke, KaK ecliu Obl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHus ObIIN 3alliCaHbl HEIIOCPEOCTBEHHO BO BHEIIHEM.

Ecniu B OOHOM IIpeOiioKeHUU GROUP BY 3a0aéTcsi HECKOIbKO OIEeMEHTOB TIpPYIIINPOBaHUS,
OKOHYATEeJIbHBLINM CIIMCOK HaOOpPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOpPsSIMOe IIPOU3BEIEeHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, ¢, &),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpuMmeyanue

KoHCTpyKIusS (a, b) 0OOBIYHO BOCIIPMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP cTpoku. OgHAKO
B IIPedJIOKEHWH GROUP BY Ha BEPXHEM yPOBHE BBHIPAaKE€HHU 3alUCh (a, b) BOCIPUHUMAETCS
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KaK CIMCOK BBIPAXKeHHH, KaK OMMCAHO BHIIIIEe. ECIM BaM II0 KaKOU-THO0 MPUINHE HYHCEeH UMEeHHO
KOHCTPYKTOP CTPOKM B BHIPAXKEHUU I'PYIIIUPOBAHUS, UCIIOIb3YHUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepzKUT OKOHHBEIe QyHKHuM (cM. Paspen 3.5, Pasmen 9.22 u Ilompaspen 4.2.8), atu
(pyHKIIMM BRIYMCIISIOTCS IOCJIe KaKOOM IPYNINPOBKY, arperaTHhIX BEIPAXKEeHUN U QUIbTpaluu HAVING.
[pyrumu cjioBaMHu, €CJI¥ B 3alIpOCE €CTh arperaTHble GYHKUINU, NPEOJIOKEeHUS GROUP BY WK HAVING,
OKOHHBIe GYHKIMU BUIAT HE UCXOOHEIE CTPOKY, IIOJIyYeHHbIe U3 FROM/WHERE, @ CTPYIIIINPOBaHHEIE.

Korpa wucmonb3ylOTCS HECKOJIbBKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMK, HMEOIINEe B CBOUX
OIIpeaesyieHUusiIX CHHTAKCHU4YECKH pPABHO3HAYHBIE IIPEOJIOKEeHHusA PARTITION BY HW ORDER BY,
TapaHTUPOBAHHO 00pabaThEIBAIOT JAaHHBIE 33 OOMH ITPOoxof. TakuM oOpa30oM, OHU YBUOAT OOUH MOPSOOK
COPTUPOBKM, [axe eciu ORDER BY He ompefessieT MOPSAOOK OOHO3Ha4YHO. OOHAKO OTHOCUTEIBHO
dyHKUMM ¢ pa3HBIMU GOPMYyIUPOBKAMM PARTITION BY M ORDER BY HMKAKHX rapaHTUU He maéeTcs. (B
TaKUX CIIy4asx MeXOy IPOX0IaMU BEIYMCIIEHUH OKOHHBIX PYyHKITUI 00BLIYHO TPEOYETCS HOMOTHUTETbHBIN
9Tall COPTHUPOBKM M 3Ta COPTHPOBKA MOXKET HE COXPAaHATDH IOPSAOOK CTPOK, PaBHO3HAYHEBIM C TOYKHU
3peHuss ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIMY BCerfa TpeOyIoT MpegBapuUTENIbHO OTCOPTUPOBAHHBIX MaHHBIX,
TaK YTO Pe3yJbTaT 3ampoca 6yaeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY ITPEOI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX GyHKIWM. OmHAKO HOJIaraThCs Ha 3TO He cienyeT. Eciu BB XOTHUTE, YTOOBI
pe3ynbTaThl COPTHUPOBANKCH ONpPedenéHHBIM 00pa3oM, SBHO H00aBbTe IPEioKeHue ORDER BY Ha
BEpPXHEM YpPOBHE 3aIrpoca.

7.3. CNUCKM BbIOOPKM

Kak roBopuioch B IIpembIayileM pasgesie, TaGIuYHOe BhHIpaXKeHHe B SELECT CO3HAaéT IMIPOMEXYTOUHYIO
BUPTYa/JIbHYIO TAOMHIy, BO3MOXKHO OOLeOWHSS TAOGIHIBI, IPEeNCcCTaBIeHMs, TPYINHPYS M MCKIIIOYas
JIUIIHWEe CTPOKHW M T. O. [lonydyeHHas Tabnuila mepemaéTcs O o0pabGoTKM B CNUCOK 8blOOPKU. DTOT
CIMCOK BEIOMPAET, KaKue cmMo.161,bl IPOMEKYTOUYHOHN TaGIMIIE AOIXKHEl BRIBOOUTLCS B Pe3yJIbTaTe U KakK
MMEHHO.

7.3.1. dnemMeHTbl CNUCKA BbIOOPKM

ITpocTemuii CIKUCOK BHIOOPKH 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaOIUYHOTO BRIpaxkeHMusi. CIMCOK BHIOOPKM TaKXKe MOIKET COOepzKaTb CIIMCOK BBIPAXXEHUM 3HAYEHUS
yepes 3amATyIo (Kak ompeneneHo B Pasgere 4.2). HampuMep, 3TO MOXKET OBITH CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBISIOT 1100 haKTHYeCcKre HMeHa CTOJIOIIOB TabInIl, IepeYnCIeHHEBIX
B IIpPemJioKeHUU FROM, JTMOO WX IICEBIOHMMBEI, OINpPeNesIEHHbIE KaK omnucaHo B [lompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIMCKE BHIOOPKU TO K€, YTO U B MPENJIOKEHUU WHERE, €CJTM HE MCII0JIb3yeTCs
TPYIOUPOBKA. B IPOTHBHOM CiTydyae OHO COBIIalaeT C IIPOCTPAHCTBOM MMEH ITPEOJIOKEHUs HAVING.

Ecnu cromnbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJbKHX TaOIHIlax, HeoOXOOHMO TaKXKe yKa3aTb MM
TaOIHUILI, HATPUMEP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...

O6pairasch K HeCKOJIBKUM TabuiaM, ObIBaeT yooOHO IIONYYHTE CPa3y Bce CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbll.*, tbl2.a FROM ...

IMogpoGHee 3alUCh uma_rabaunel. * OMUCHIBAeTCS B [Tompasmerne 8.16.5.

Ecnu B cmomcke BBIOOPKM MCIOIbB3YeTCS OOLIYHOE BBhIpaXKeHWe 3HAYeHUS, II0 CYTH IIPH ISTOM
B BO3BpalaemMyoo Tabnuily moOaBlsfeTCs HOBHIM BUPTYaJIbHBIH CTOnIOeIl. BhIpaxkeHue 3HauYeHUSA
BBIYMCIISIETCS OMMH pa3 I KaXXOOoM CTPOKK pe3yiabTaTa CO 3HAYEeHHSIMH CTOJIOIOB B MAHHON CTPOKE.
XOoTsI BEIpAzXKEHMHS B CIIHCKe BLIOOPKM He 00s3aTeJIbHO HOJIZKHELI 00paIaThCcs K CTOJIOIAM TabIudYHOTO
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BBIPAXKEHUS U3 IIPeAJIoKeHus FROM; OHM MOTYT COOepzKaTh, HAllPpUMEP U MHPOCTHIE apupMeTHUYECKHe
BBIPAZKEHUS.

7.3.2. MeTKM cTONOULOB

7

JJieMeHTaM B CIIHCKE BI:I60pKI/I MOZKHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ O6p&60TKI/I, HaIIpuMeDp, OJid
YKa3aHus B [IPeOJIoOZKeHNM ORDER BY HWIJIM OJIS BBEIBOJA B KJIMEHTCKOM IIPHUJIOZKEHHUH. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...
Ecnu BEIXOmHOE mMMS CTOJNOIlA He ompemesieHO (C IMOMOINBIO AS), CUCTeMa HasHadaeT MMs caMma. s

MIPOCTHIX CCBHIJIOK Ha CTOJIOIHI 3TUM MMEHEM CTAHOBUTCS UMSI 1I€JI€BOTO CTOJIOIIA, a [iJIs BEI30BOB (DYHKITMM
9TO UM QYHKIUU. [17I CJIOKHBIX BRIPpaXKeHMM CUCTeMa r'eHepupyeT HEKOTOPOe IMOOXO0AsIiee UMs.

CnIoBO AS MOXKHO ONYCTHUTh, HO TOJIbKO €CJIM MMs HOBOTO CTO/OIla He SBISETCS KIIIOYEBBIM CJIOBOM
Postgres Pro (cM. [Tpunoxkenue C). Bo n3bexaHue CIy4YalHOTO COBIANEeHNs UMEHHU C KITIOUEBEIM CIOBOM
9TO UM MOXKHO 3aK/IIOYHTL B KaBEIUKK. HampuMep, VALUE — KJIIOUEBOE CJIOBO, II0OSTOMY TaKOH BapHAHT
He OymeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou 6ymeT:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpalleHuda KOH(I)J'IPIKT& C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLBCA B 6yJ1yH.[eM,
PEKOMEHOYEeTCs BCerga nucaTh AS MIIHN 3aKJIII04YaTh METKH BBIXOHBIX CTOJ'I6I_IOB B KaBEIYKH.

IIpumMeuyaHnue

HMeHOBaHME BEIXOOHBIX CTOIOIIOB OTJIMYAETCS OT TOTO, UTO IIPOUCXOOUT B IIPEIJIOKEHUN FROM (CM.
IMompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /LI, HO Ha BEIXOZIEe OKaXXeTCs UM,
Ha3HA4YEeHHOE B CIIMCKE BLIOODPKH.

3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIIEN TabnIuile MOXKHO OOIOJTHUTEJIPHO UCKIIOYUTH
oyOomupylommrecs: CTPoKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmHCOX_BBIOOPKH ...

(HT0OBI ABHO BKJIIOUUTH MIOBEMIEHUE 10 YMOTYAHMI0, KOT'7la BO3BPAIIlalOTCSA BCE CTPOKM, BMECTO DISTINCT
MOKHO yKa3aTh KJII0YeBO€e CJIOBO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToM 3HaueHust NULL mosiaratoTCsi paBHBIMU.

KpomMme TOro, MOKHO SIBHO OIIpeHesIuTh, KaKue CTPOKH OyOyT CYMTATHCS PA3IUUYHBIMU, CIIEOYIOIIHM
oGpa3om:

SELECT DISTINCT ON (BepaxeHHe [, BbPaXeHHE ...]) CIHCOK_BBIOOPKH ...

3mech Bopaxenme — OOBIYHOE BBHIPAXKEHHE 3HAYEHWS, BHIYHCIISIEMOE OIS BceX CTPoK. CTpoKH,
OJIdi KOTOPHIX II€PEeYHCIJIEHHBIE€ BBIPAXKEHUWsSA Oa0T OOHUH pe3yanaT, CUHUTAKTCA IIYGHI/IPYIOU_II/IMI/ICH u
BO3BpalllaeTCs TOIBKO IIepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IepBasi CTPOKa» Habopa MOKeT
OBITEH I000M, €CIIU TOJIPKO 3aIIpOoC He BKJII0YAEeT COPTHUPOBKY, TAPAaHTUPVIOIIYIO OMHO3HAYHBIN ITOPSII0K
CTPOK, IOCTYIAOMuUX B GUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)

INMpennmoxeHue DISTINCT ON He oIlMcaHO B cTaHAapTe SQL 1 nHOIrma ero npuMeHeHNe CUUTAeTCS IIJIOXUM
CTHUJIEM H13-3a BO3MOXKHOM HEOoIpenenéHHOCTH B pe3yibTraTaX. [Ipu pa3yMHOM HCIIOIbB30BaHUH GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000OUTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobOHee.
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7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl ABYX 3aPOCOB MOXKHO 00pab0oTaTh, UCIIOIb3Ys OIlepalluy Hajli MHOXKEeCTBaMu: 00beqUHEHHUE,
mmepecedYeHre M BHIYMTAHUE. DTH ONEpPaliy 3alluCHIBAlOTCSI COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
3anpocl EXCEPT [ALL] 3anmpocZ2

3mech sampocl W 3ampoc? — 9TO 3allPOCHl, B KOTOPHIX MOTYT HCIIOIb30BAaThCS BCE BO3MOXKHOCTH,
PacCMOTpPEHHBIE IO 3TOTO.

UNION II0 CyTH »o0aBisieT pe3ybTaThl BTOPOTO 3alpoca K pe3ydabTaTaM IIePBOTO (XOTS HUKaAKOH
TIOPSOOK BO3BpAIlllaeéMBIX CTPOK IMIPKM 3TOM He TapaHTupyeTcs). bolee Toro, sra omeparus youpaer
oyOonmupyIoIIrecs CTPOKY M3 pe3ysbTaTa TakK XXKe, KaK 9TO HejlaeT DISTINCT, eCliu TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COMAEPIKAIIMEcs B pe3ynbTaTe W TEePBOTO, M BTOPOTO 3ampoca.
Oy6mupyoIiIuecs CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOPBIE €CTh B pe3yJibTaTe MIepPBOr0 3ampoca, HO OTCYTCTBYIOT B
pe3ynbTaTe BTOpoOro. (MHorma 3TO HA3BIBAIOT pA3HUUeEl OBYX 3ampocoB.) M 3mech myGIupylomimecs
CTPOKY OT(GUIBTPOBLIBAIOTCS, €C/IH HE YKa3aHO ALL.

YT0oOBI MOZKHO OBIJIO BEIYUCIIUTD Oﬁ'bGJIHHeHI/Ie, IIepecedyeHue Uil pa3HULly Pe3yJIbTaTOB OBYX 3alIPOCOB,
9THU 3aIIPOCHI OOJI2KHEBI OBITH «COBMECTHUMBIMU OJist O6'I>eJZ[I/IHeHI/I$I>>, 49TO O3HA4YAET, YTO OHU OOJI2KHBEI UMETh
OOWMHAKOBOE YHUCIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I.[I)I OOJIZKHEBI OBITH COBMECTHUMBIX THUIIOB, KaK
onuckeiBaeTcs B Pasgene 10.5.

OnepauHH Had MHO2KeCTBaMM MOZKHO OG'BGJII/IHHTL, HaIlpuMep

3anpocl UNION szanpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(zanpocl UNION szanpocZ2) EXCEPT z3anmpoc3

Kak I1oka3aHo BHIIIIE, BLI MOXETE MCIOJIb30BaTh KPYIJIbie CKOOKH, YTOOBI YIPABISATh OYepenbio
06paboTku. Be3 Kpyribex CKOOOK UNION U EXCEPT 00BEIUHSIOTCS CJIEBA HAIIPaBO, HO OIIEPAaTOP INTERSECT
uMeeT OOJILITHY IPHUOPUTET, YeM IIePBEIe ABa. TakKuM 00pas3oMm,

zanpocl UNION sanmpocZ INTERSECT 3anpoc3
O3HaA4YaeT
3anpocl UNION (3anmpoc2 INTERSECT zanpoc3)

Bbl TakXke MoOXKeTe 3aKJIIYUTh OTAENbHBIM sampoc B KPYIJIBIE CKOOKM. OTO BaXHO, €CIIM B
sanpoce HEOOXOOWMO HCIIOTb30BaTh JII000e W3 IpemIokKeHul, 00CyXKaIaeMbIX B CIeOyIOIIUX pa3fennax,
HampuMep LIMIT. Be3 Kpyriabix CKOOOK BO3HUKHET CHHTAaKCHUYeCKas OmMMOKa WK IpeioxkeHue Oymer
BOCIIPMHHUMATBCA KAdK OTHOCAIIIEEeCs K Pe3yJIbTaTy OllePalliy Haad MHOXKeCTBaMH, a He K eé aApryMeHTaM.
Hanpuwmep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OyeT o3HadaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTupoOBKa CTPOK

ITocne ToOro Kak 3ampoc BhIOAJl TabJuIly pe3yIbTaToB (mocie oO6paboTKHU CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHUPOBATh. EC/IHM COPTHPOBKA HEe 3afaHa, CTPOKHM BO3BPAIIAIOTCS B HEOIPEeHeIEHHOM IIOPsIKe.
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®aKTUYEeCKUuU IIOPAOOK CTPOK B 3TOM CJiy4dae 6yneT 3aBHCETH OT IIJllaHa CoOeIMHEHUud U CKaHHNPOBAHU],
d TaK2e OT IIOPpAOKa OAaHHBIX HAa OJUCKE, IIO3TOMY IIOJIaraTbCda HA HETO HeJIb34. OHpeJIeJTéHHI)IfI IIOPAIOO0K
BEIBOOUMEIX CTPOK I'aPAHTUPYETCHA, TOJIBKO €CJIX 3TAIl COPTUPOBKHU 3addH ABHO.

TTopsimoK COPTHUPOBKU OmpenesseT IpenloxkeHne ORDER BY:

SELECT cnHcox_BbrIOOPKH
FROM TabnuuyHOE_BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BEIPAKEHUsI, MONYyCTUMBIE B CIIMCKE BHIOOPKH 3aIrrpoca.
Hampumep:

SELECT a, b FROM tablel ORDER BY a + Db, c;

Korma ykaswelBaeTCsI HECKOJLKO BBIPAXKEHMH, MOCJIEOVIOI[He 3HAYeHHS II03BOJISIOT OTCOPTHPOBATH
CTPOKM, B KOTOPHIX COBHAJM BCE MpemHIAyIyUe 3HadeHus. Kaxkmoe BhIpaxkKeHHE MOXKHO IOMOIHMTH
KITIOUYEBLIMU CJIOBAMH ASC MJIH DESC, KOTOPEIE BEIOMPAIOT COPTHPOBKY COOTBETCTBEHHO II0 BO3PACTAHUIO
unyu yOnIBaHHMIO. [I0 yMONTYaHHWIO TPUHST TMOPSOOK II0 BO3pacTaHuio (ASC). IIpu COPTHPOBKE IIO
BO3PaCTAHMIO CHAYAasIa UOYT MEHbIINEe 3HAYEeHNsI, IIe IIOHSITHE «MEHbIIIe» OIIpeneseTcs OIepaToOpoM <.
ITogo6HBIM 00Pa30M, COPTHPOBKA IO BO3PACTAHHUIO OMPENEsIIeTCS OIIePaTOPoOM >.

IOns onpemenenns Mecta 3HadeHu NULL MOKHO MCIOnb30BaTh YKa3aHUa NULLS FIRST U NULLS LAST,
KoTOphle noMematoT 3HaueHuss NULL cooTBeTCcTBeHHO 00 unu nnocie 3HadeHul He NULL. [To ymonyasuio
3Hauenuss NULL cumrtaroTcss Oombille TIOOBIX OPYTHUX, TO €CTh IIOApa3yMeBaeTCs NULLS FIRST OIS
nopsgKa DESC ¥ NULLS LAST B IPOTHUBHOM CIIydae.

3aMeTBTe, YTO IMOPAOKK COPTHUPOBKH OIIPEONEeIATCA HEe3aBUCHMO MOJId KaXKOOoro CTOJ'I6LIa. HaHpHMep,
ORDER BY x, y DESC O3Ha4yaeT ORDER BY x ASC, y DESC, M 3TO He TO € caMoe, 4TO ORDER BY x
DESC, y DESC.

3Mech Brpaxerue_coprHpOoBXKH MOXKET OBITH METKOI CTOI0IAa MIM HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

Ob6a 9Tu 3ampoca COPTUPYIOT PE3YIIbTAT II0 IEPBOMY CTOJIOIY. 3aMeThTe, YTO UMSI BEHIBOOUMOTO CTOJIOIA
OOJIKHO OCTaBaThCSI caMo 110 cebe, ero Hellb3s UCII0Ib30BaTh B BHIpaxKeHuu. Hampumep, 3To owubka:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUILBHO

9To0 orpaHuYeHHe II03BOJSET YMEHBIINTH HEOOHO3HAUHOCTh. TeM He MeHee HEOOHO3HAYHOCTH
BO3MOXXHa, KOTrga B ORDER BY YKa3aHO IIPOCTOE UM, HO OHO COOTBETCTBYE€T U UMEHU BEIXOOHOT'O CTOJ'I6]_[a,
U CcTONOLY M3 TaOIUYHOTO BhIpaXkKeHus. B 3ToM ciydae UCIIOJIb3YETCS BEIXOOHOM CTOJOeI]. DTa CUTyalus
MOZKET BO3HUKHYTH, TOJILKO KOT[la C IIOMOIIbIO AS BBIXOJHOMY CTOJIOIly Ha3HA4daeTCs TO JKe UM, 4TO
uMeeT cTonbel B gpyroi tabnuile.

ORDER BY MOXKHO IIPUMEHHUTH K Pe3yIbTaTy KOMGI/IHaI_II/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJiy4Yae
BO3MOZXHAa COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'IGI_IOB, HO HE€ IIO BBEIPDAXKEHUAM.

7.6. LIMIT M OFFSET

Ykazauusg LIMIT ¥ OFFSET MO3BOJISIOT IOJIYYUTH TOJBKO YaCTh CTPOK M3 TEX, YTO BHIAAJ OCTAJIbHOM
3ampoc:

SELECT cmnucox_BbEIOOPKH
FROM rabnuyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcmo ]

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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Ecnu ykaswiBaeTcs uwmciao LIMIT, B pe3ynbTraTe Bo3BpalllaeTcss He OOJbINE 3afdaHHOIO YHCJIa CTPOK
(MeHbBIIIe MOXKET OBITh, €CJIM CaM 3aIIpOC BHIAJl MEHbIlee KOJIMYECTBO CTPOK). LIMIT ALL PaBHOCUIIEHO
OTCYTCTBHUIO yKa3aHUsA LIMIT, KakK ¥ LIMIT ¢ aprymedToM NULL.

OFFSET YKa3bIBa€eT IIPOIIYCTUTh YKa3aHHOE YHCJIO CTPOK, IIPexXae 4eM HadaTh BbIJaBaTh CTPOKHU. OFFSET
0 PaBHOCHMJIBHO OTCYTCTBHIO yKa3aHusa OFFSET, KakK U OFFSET ¢ aprymerToM NULL.

Ecnu YKa3aHO M OFFSET, m LIMIT, CHa4YaJla CHCTeMa IIPOIyCKaeT OFFSET CTPOK, a 3aTeM Ha4dYuHaeT
IIOOCYHUTHIBATE CTPOKHU OJId OTrpaHUu4YeHud LIMIT.

ITpuMeHsisi LIMIT, Ba’KHO HMCIIOJIb30BaTh TaKxXKe IIPemioKeHWe ORDER BY, YTOOBI CTPOKH pe3ysbTaTa
BBIJABAJIMCh B OIIPEIEIEHHOM opsaake. MHaue 6yoyT Bo3BpalllaThCs HEITPeacKa3yeMble ITOAMHOXKECTBA
CTPOK. BBl MOXeTe 3alIpoCUTh CTPOKH C OECSTOM MO ABAAIATyI0, HO KaKOM ITOPSIIOK BB UMEETE B BUOY?
IMopsimok 6ymeT HEU3BECTEH, eC/iu He M00GaBUTL ORDER BY.

OnTUMH3AaTOP 3alpoca YUYUTHIBAET OrpaHUYeHHe LIMIT, CTPOS IIJIaHBl BEIIOJTHEHHUS 3alpPOCOB, IO3TOMY
BEepOsiTHEE BCEro IINIaHBl (@ 3HAYUT U MOOPSAOK CTPOK) OyOoyT MEHSIThCSA IIPU Pas3HBIX LIMIT H
OFFSET. TakuM o0pa3oM, pa3jIndyHbIe 3HA4YeHWs LIMIT/OFFSET, BRIOMpPAIOINKe pas3Hbie IIOJIMHOXKECTBa
pes3ynbTaTOB 3ampoca, npusedym K Hec02/dCO08AHHOCMU pe3y/abmadmos, eCcliu He YCTaHOBUTH
MIpeacKa3yeMylo COPTUPOBKY C IIOMOIIBI0 ORDER BY. DTO He omrubKa, a Hen30eKHoe CJIeOCTBHe TOTO, YTO
SQL He rapaHTHPYET BLIBOJ PE3yJILTATOB 3allpoca B HEKOTOPOM IIOPSIOKE, eCIIH IMOPSIOOK He oIpeneéH
SIBHO ITpeOJIoKeHueM ORDER BY.

CTpOKI/I, IIPOIMIyCKaeMhbI€ COI'JIaCHO IIPEeOIOZKEHUIO OFFSET, TéM H€ Me€eHee€e OOJI2KHBI BHEIYUCIIATBCS Ha
cepBepe. TakuMm o6pa3oM, Ipu OOIBIINX 3HAYEHUSIX OFFSET pabotaeT He3hGHEKTUBHO.

7.7. CNUCKM VALUES

Hpe,[[J'IO}KeHI/Ie VALUES IIO3BOJIAE€T CO30aTh «IIOCTOAHHYIO Ta61muy>>, KOTOPYIO MOZKHO HCIIOJIIB30BAaTh B
3allpoce, He CO30aBad U HE HAIIOJIHAA Ta6n1/1uy B B]l. CuHTaKCcuc IIpEeniIoOKeHunud:

VALUES ( Bepaxeswe [, ...1 ) [, ...]

71 KaKmoro CIHCKa BHEIPAXKEHUM B CKOOKaX CO3MaéTCs CTPOKa TaOmuilkl. Bce CIMCKU MOIKHBI UMETh
OOWHAKOBOE YHCJIO 9JIEMEHTOB (T. €. YUCJI0 CTOJIOIOB B TabJIMIlE) U COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKaX AOJIXKHEI UMETh COBMECTUMBIE THUITHI JaHHBIX. PaKTUYECKUM TUII JAaHHBIX CTOJIOIIOB pe3ysbTaTa
onpemenseTcs MO TeM XKe IpaBuUjiaM, YTO U AJisd UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TaOIUIY M3 ABYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuanuio Postgres Pro HazHauaet cTonOnaMm TabGauibel VALUES UMeHa columnl, column2 M T. Q.
HmMmeHa cTon6110B He onrpenesieHsl B cTanmapTe SQL u B mpyro# CYB]Il oHKM MOT'YT OBITH APYTHUMH, IO3TOMY
OOBIYHO JIy4Ille TIEPEOIPENEIUThE UMEHAa CIIUCKOM IICEBOOHUMOB, HAIIPUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter
_____ b
1 | one
2 | two
3 | three
(3 rows)

CHUHTaAKCHUYECKH CIIMCOK VALUES ¢ HaOOpOM BEIPaXKeHUIH PAaBHO3HAYEH:
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SELECT cnucox_Bribopxu FROM rTabnHuHOE_ BEIPAXEHHE

U [OIlyCKaeTCs Be3fe, rae OOIMYyCTUM SELECT. Hanpumep, BBl MOXKeTe UCII0Ib30BaTh €T0 B COCTaBe UNION
unm 1o6aBUTh K HEMY onpenenerue_copruposxu (ORDER BY, LIMIT M/UNK OFFSET). VALUES dYallle BCETro
HUCIIONb3YyeTCS KaK UCTOYHUK JaHHBIX OJI1 KOMaHObl INSERT, a TaKKe KakK IIof3aIpoc.

3a ODOOJHUTEJIbHEIMU CBEIeHUSIMU oO6paTuTech K crpaBke VALUES.

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHun)

WITH IIPEeOOCTaBJIsIET CIIOCO0 3amMCHBATh AOIIOIHUTEIbHEIE OMEPATOPHI OJIST IPUMEHEHUS B OOIbIITHUX
3ampocax. ITU OIepPaToOpPhl, KOTOPhIE TaKzKe Ha3BIBAIOT OOITUMY TaOIUYHBIMU BhIpaxkeHussMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KakK OIIpedesIeHHusI BPEeMEHHBIX Ta0JIHII, CYIIECTBYIOIIUX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIEPAaTOPOM B IPEHJIOKEHUHN WITH MOXKeT OBITh SELECT,
INSERT, UPDATE WX DELETE, a caMO TpenjoXKeHWe WITH IIPHUCOeOUHSETCS K OCHOBHOMY OIIepaTopy,
KOTOPBIM TaKzKe MOXKEeT ObITh SELECT, INSERT, UPDATE U/IH DELETE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEeHNH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BBEIBOJUT UTOTH IO IIpOAaxkaM TOJIbKO [OJIS IMEePENOBLIX PETrMOHOB. [Ipeanoxkenue WITH ollpedesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO PE3YyJbTAaT regional_sales
HCIIOJIb3YEeTCsd B top_regions, a Pe3yJbTaT top_regions HCIOILB3YETCSA B OCHOBHOM 3allpoce SELECT.
9TOT MpUMep MOXKHO OBIJIO OBl IepenucaTh 63 WITH, HO TOTHa HaM IIOHaA00sITCS IBa YPOBHS BIIOKEHHBIX
TIOI3aIlPoCoB SELECT. [ToKa3aHHBIM BHIIIE CIIOCOOOM 3TO MOXKHO CIejlaTh HEMHOIO IIPOIIIe.

Heo6s13aTenpbHOE yKa3aHUWe RECURSIVE mpeBpalmaeT WITH M3 IIPOCTO yOOOHOM CHUHTAKCUYECKOH
KOHCTPYKIIMU B CPEOCTBO peaju3aliy TOro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Hcnomnb3ys
RECURSIVE, 3aIpoCc WITH MOXKeT oOpalllaTbCsa K COOCTBEHHOMY pe3ynbTraTy. O4eHb IIPOCTOM IIPHUMED,
cyMmMmupymomui yucna ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+l1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B o0mieM BuAe PeKypCUBHBLIM 3alpoc WITH BCErga 3alMCHIBAETCS KaK HEe PeKYpCUuBHAs YaCMb, TIOTOM
UNION (MIu UNION ALL), a 3aTeM peKypcusHds 4acmb, TOe TONBKO B PEKYPCUBHON YaCTH MOXKHO
00pPaTHUTHCS K Pe3yIbTaTy 3alpoca. Takoil 3aIpoC BEIIOIHAETCS CIIEOYOMIUM 00pa3oM:
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BbeIuucieHue peKypCcHBHOI O 3almpoca

1. Brryucnsgercss He pPeKypcuBHasi dYacTb. [jass UNION (HO He UNION  ALL) OTOpPacHBAIOTCSA
OyOIupyIoluecs CTPOKU. Bce ocTaBIInecs: CTPOKY BKITIOHYAIOTCS B Pe3YJIbTAaT PEKYPCUBHOTO 3a1Ipoca
¥ TaKXKe ITOMEIATCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka pab6ouast TaGnuIla He MyCTa, IOBTOPSIFOTCS CIIEAYIOIINE IeHCTBUS:

a. Brruncnsiercss peKypcuBHas 9aCThb TakK, YTO PEKypPCHBHAs CCHIJIKA Ha caM 3anpoc ofpallaeTrcs
K TEKYIIeMy cofepxuMomy pabouyeit Tabnuiikl. st UNION (HO He UNION ALL) OTOpPacHBAIOTCSA
oyonIupylolirecs CTPOKU U CTPOKH, OyOIUpylolliyie paHee IoNydYeHHEe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCSI B pe3yJIbTaT PEKyPCHUBHOTO 3alpoca M TakXKe IIOMeIaloTCs BO BPEMEHHVIO
NpoMesCymouHyo mabauuy.

b. Copepxkumoe paboueil TabIUIEI 3aMEHSAETCA COOEPKUMEIM ITPOMEXKYTOYHON TabOJIUIIEI, a 3aTeM
MTPOMEXKYTOYHAast TabIuIla OYUIIAEeTCS.

IIpumMeuyanue

CTporo roBops, 3TOT IIPOIECC ABIISETCS UTEePAIlMOHHEIM, @ He PEeKypPCUBHEIM, HO KOMUTETOM IIO
crtargaptaM SQL 6w BeIOpaH TEPMUH RECURSIVE.

B mokazanHOM BHIIIE IIpMepPe B paboudell Tabiulle Ha KakKIoM 3Talle COOePKUTCS BCETO OOHA CTPOKa U
B HeM IIOCJIeOBaTEeIbHO HaKamauBaioTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, 6iaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, TakK 4YTO BEIUMCJIEHHNE 3allpoca 3aBepIIaeTcs.

PeKprHBHHe 3allPOCEL OOGBIYHO IIPUMEHAITCA OJIA pa60Tm C Hepapxru4YeCKUMHU HUJIX OPEBOBHUOHBIMU
CTPYKTYypPpaMHU OAHHBIX. B kKauecTBe I0/1€3HOTO IIppuMepa MOXKHO IIPDUBECTH 3alipocC, HaxXxOOsIIINM Bce
HEIIOCPpeOCTBEHHBIE 1 KOCBEHHBIE COCTABHBIE YACTH IIPOOYKTA, UCIIOJIb3YSA TOJIBKO Ta6nnuy C MPpAMBIMHA
CBA35AMMU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_guantity
FROM included_parts
GROUP BY sub_part

PaGoTrasi ¢ peKypCHUBHEIMH 3aIIPOCAMM, BaXXHO 00€CIeYnTh, YTOOR PEKYPCHUBHAS YacCTh 3alIpoca B KOHIIE
KOHIIOB He BbIajla HUKAKHUX KOPTexXkel (CTPOK), B IPOTUBHOM Cjiy4dae MK OyaeT 6eCKoHeuHBIM. MHOTOa
IJIsT 9TOTO OOCTATOYHO MPHUMEHSITh UNION BMECTO UNION ALL, TAK KaK IPHU 3TOM OyOyT OTOPACHIBATHCS
CTPOKH, KOTOPEIE VK€ eCTh B pe3ynbTaTe. OMHAKO YacCTO B I[UKJIE BBIIAIOTCS CTPOKM, HE COBIAIAOIINeE
MIOJIHOCTBIO C MPENBIOYIUMHU: B TAKUX CIIy4asiX MOXKET MMETb CMEIC]I IPOBEPUTH OMHO WM HECKOJILKO
roJie, 4ToOBl ONpemenuTh, He Oblla JIM TeKyllas TOYKa MOCTUrHyTa paHbile. CTAaHOAPTHBIA CIIOCO0
pelleHusi MOOOOHBIX 3amay — BHIYKMCIUTL MACCHB C yxe 00paGoTaHHBIMH 3HaYeHHsMH. Hampumep,
PacCMOTPUTE CIIEOYIOIIHUE 3aIIPOC, IPOCMATPUBAIOIIKME TAOIHUIly graph II0 MO0 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;
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OTOT 3ampoc 3alUKIWTCS, €CIHU CBSA3M link copepzkKaT IUKIIBEL. TakK KakK HaM HYXKHO IIOIy4YaTb B
pe3ynbTaTe «depth», ogHO NMUIE U3MEeHEeHWe UNION ALL Ha UNION He ITO3BOJIUT u36exkaTh 3allUKIUBaHUS.
BMecTo 3TOr0 MBI HOIZKHEL KaK-TO OIIPENEeIUuTh, UYTO yK€e OJOCTUT AU TeKYIel CTPOKH, IIPOUAST HEKOTOPBIN
nyTh. Ong 3Toro MBI goOaBisgeM IBa CToa0lA path M cycle U IOJydaeM 3allpocC, 3AIUINEHHBIA OT
3alUKIIUBaHUS:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY [g.id],

false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

I[ToMuMO TIpEemOTBpAllleHUs IIMKJIOB, 3HAYEHUS MaCCHBa YacTO OBIBAIOT ITOJIE3HBEI caMu 10 cebe s
NIPELCTaBJIEHUsI «IIyTHU», IPHUBEAIIEr0 K OIIPEeNeIEHHON CTPOKE.

B ob6mem cnydae, Korma [jisg BHISIBJIEHUS ITUKJIA HYKHO IIPOBEPATH HECKOJIBKO IIOJIEeH, Clenyet
HUCIIONb30BaTh MaCCUB CTPOK. Hampumep, eciu Hy?KHO CPaBHUTD MO f1 U f2:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY [ROW (g.f1, g.f2)1,
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.fl1l, g.f2),
ROW(g.fl, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo Oiisl BBEISIBJIEHUWS IIWKJIA JOCTATOYHO OOHOTO IIOJISI, W TOTHAA ROW () MOIKHO ONMyCTUTh. [Ipum
9TOM OymeT MCIOIb30BaThCS HE MAaCCHUB AAHHBIX COCTABHOTO THUIIA, a IIPOCTOM Maccus, 4To Gojee
3¢ dHeKTUBHO.

IToocka3ka

ITOT aNTOPUTM PEKYPCUBHOTO BEIYMCIIEHUS 3aIIPOCa BHIAET B Pe3yIbTaTe Y3IIbl, YIIOPSIOOUYeHHBIe
«CHay4ajia B MUPUHY». YTOOH MONYyYUTh Pe3yabTaThl, OTCOPTHPOBAHHEIE B MOPSANKE «CHadasa B
TIIyOUHY», MOXKHO JOOABUThL BO BHEIITHUI 3alPOC ORDER BY MO CTOJNOIY «path», momydyeHHOMY, KaK
II0Ka3aHOo BHIIIIE.

HHHTECTHPOB&HHH3aHp0COB,KOTOpHe]MOFYT3aHHKHHBaTBCH,eCTBXOpOHHHiHpHéM-—-ﬂO6aBHTBLIMIT
B pOI[I/ITeJ'[bCKI/Iﬁ 3alipoc. HaanMep, CJ'IGJIYIOU.II/Iﬁ 3allPOC 3allUKIINTCHA, €CJIK He no6aBUTH IIpeniIokKeHue
LIMIT:
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WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t
)
SELECT n FROM t LIMIT 100;

Ho B ma"HHOM ciIydae 3TOTO He IIPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc WITH BEIHAET CTOJILKO CTPOK,
CKOJIBKO (paKTHMUYECKHU IPUHUMAET POOUTENLCKUH 3aITpoC. B mpou3BOACTBEHHOM CPEIE UCIIOIE30BATh 3TOT
IPUEM He PEKOMEHAYEeTCsI, TaK KaK Apyrue CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome TOro, 3TO HE
OymeT pabGoTaTh, €CIM BHEIIHUH 3alPOC COPTUPYET PEe3yIbTaThl PEKYPCUBHOTO 3apOCa UJIK COeOUHSET
UX C Opyro¥ Tabiulied, TaK KakK B MOMOOHBIX CIIy4YasiX BHEIITHUM 3ampoc OOLIYHO BCE PaAaBHO BHIOMpAET
pes3ynbTaT 3ampoca WITH MOTHOCTRIO.

3ampocel WITH KMMEIOT IIOJIE3HOE CBOMCTBO — OOBIYHO OHHU BBIYHCIISIIOTCS TOJIBKO Pa3 OJIsi BCETO
POOUTENTBCKOTO 3alpoca, JaXe ecjii 3TOT 3alpoC MM COCEOHHUE 3aIlPOCHl WITH oOpallaiTcs K HUM
HEOOHOKpaTHO. TakuM 00pa30M, CJIOKHBIE BHIYUCIIEHUS, Pe3yJIbTaThl KOTOPHIX HY2KHBI B HECKOJIIBKUX
MecTaX, MOXKHO BBIHOCHUTb B 3allpoChl WITH B I[eJIIX OITUMHU3AIUU. KpoMe TOTo, TakKue 3ampOoCh
TTO3BOJISAIOT M36exkKaTh HeXKelaTelbHBIX BRIYUCIEHUN GYHKIMM ¢ To6oyHbMU 3¢ dekTamu. OgHAKO eCTh
u obpaTHas CTOpOHa — ONTHUMMU3ATOP HEe MOXKET PAaCIpPOCTPaHUTh OrpaHUYEeHUs POOUTEILCKOIO 3apoca
Ha HEOOHOKPATHO 3aJelCTBYeMEBIM 3alpoc WITH, TaK KaK 3TO MOXKET IOBNIHATH Ha HCIIOIb30BaHUE
pe3ynbTaTa WITH BO BCEX MeCTaX, TOrga KaK [OOJKHO IIOBJIUATHL TOJIBKO B OJHOM. MHOTOKpaTHO
3a7ieficTByeMBIHM 3ampoc WITH OyaeT BHIIONHATHCS OYKBaJbHO M BO3BpAaIllaTh BCE CTPOKH, BKJIIOUas Te,
YTO IIOTOM MOXKET OTOPOCUTH POOUTENILCKUM 3ampoc. (Ho Kak OBIJIO CKa3aHo BHIIIE, BEIUMCIIEHUE MOXKET
OCTaHOBUTLCS PaHbIIle, €CJIU B CCHIJIKE Ha 9TOT 3aIIpoc 3aTpedyeTcs TOJIPKO OTPaHNYE€HHOE YUCIIO CTPOK.)

OmHAaKO eCJIH 3aIpoC WITH SIBASIETCS HEPEKYPCUBHBEIM U CBOOOIHEIM OT ITOOOYHEIX 9(D(HEKTOB (TO ECTH 3TO
SELECT, He BBEI3LIBAIOIINN N3MEHYMBLIX QYHKIINIM), OH MOKET OBITh CBEPHYT B POOUTEIILCKUH 3aIIpOC, YTO
TIO3BOJIUT ONTHMHM3UPOBATh COBMECTHO [Ba YPOBHS 3alIpoCOB. I10 yMOIYaHUIO 9TO IPOUCXOOUT, TOJIBKO
€CJIM 3aIIpoC WITH 3adelCTBYETCS B POOUTEILCKOM 3alIpOCe BCETO B OOHOM MECTE, a He B HECKOJIbKUX. ITO
IMoBefleHre MOXKHO MePeOoNpPeneNnnTh, Ho0aBuB yKa3aHue MATERIALIZED, YTOOB! BHIOEJIUThH BEIYUCIIEHHE
3ampoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOB MPUHYAUTEIbHO CBEPHYTDH €TO B POOUTEIILCKUM
3amnpoc. B nocnemHeM ciydae BO3HHMKaAeT PUCK MHOTOKPaTHOTO BLIYHMCIEHMS 3alpoca WITH, HO B UTOTe
9TO MOXKeT OBITh BEITOHO, €CIIM B KaXKIOM CJIy4Yae HCIIOIb30BaHMs WITH M3 BCETO pe3yibTaTa 3alpoca
OCTaéTCs TOJILKO HeOOoJIbIIast YacTh.

ITpocToi mpuMep OJIs IEMOHCTPAILIUY dTUX IIPaBUIT:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3anpoc WITH OyAoeT CBEPHYT B POOUTENbCKUM U OyIeT BHIIOIHEH C TeM XKe IJIaHOM, YTO U 3aIpocC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, ecniu B Tab1ulle CO3maH MHAEKC 10 CTONIOIY key, OH MOKET UCII0Ib30BAThCS [JISI IOy YeHU S
CTPOK C key = 123. B mpyrom cnyuae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH OymeT MaTepHayn30BaH, TO €CTh CO3JACTCS BpPeMeHHas Komus Tabnuibl big_table,
KoTopasi OymeT coemuHeHa ¢ co00M ke, 6e3 UCI0JIb30BaHUS KAaKOro-ITub0 MHAEKCca. DTOT 3aIlpoc OymeT
BHITIOITHATHCS ropa3ao 3¢ ¢eKTBHEE B TAKOM BHJE:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table
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)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref

WHERE w2.key = 123;

B sTtoMm ClIy4a€e OIrpPpaHHUYEeHHUsd POOUTEJIbCKOI'O 3aIlIpoCa MOI'YyT IIPHMMEHSATBCA HEIIOCPEOCTBEHHO IIpU
CKAaHHPOBAHUU big_ table.

I[TpuMep, B KOTOPOM BapHaHT NOT MATERIALIZED MOKET OLITh HEXKEIaTeIbHbIM:

WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;

B pmamHOM criywae Onaromapsi MaTepuanM3alydM  3ampoca WITH pecypcoéMKas (QyHKIIUS
very_expensive_function BEIYMCIISIETCSA TOJBKO OOWH Pa3 [AJIT CTPOKU TaOIUIIL], a HE IBAXKAHI.

ITpumepH! BhIIIE TOKA3EIBAIOT TOJIBKO HPENJIOXKEHNEe WITH ¢ SELECT, HO TaKUM Xe 06pa3oM ero MOXKHO
HUCII0JIF30BaTh C KOMaHAaMHU INSERT, UPDATE U DELETE. B KaxXX[IoM CJIy4ae OH 110 CyTH CO3aéT BPEMEHHYIO
TabIUIy, K KOTOPOX MOKHO OOPaATUTHLCS B OCHOBHOM KOMAaHIIE.

7.8.2. N3MeHeHue JaHHbIX B WITH

B npennoxeHuu WITH MOXKHO TaKzKe HCIIOJIb30BaTh OIE€pPaTOPHl, U3MEHSIOIINE JaHHble (INSERT, UPDATE
UM DELETE). OTO IIO3BOJIIET BHIIIONMHSTH B OOHOM 3alpocCe Cpa3y HECKOJIbBKO pPa3HBIX OIllepalui.
Hampumep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

9T1oT 3ampoc pakTUYECKH TepeMelllaeT CTPOKHU U3 products B products_log. OmepaTop DELETE B WITH
yOanseT yKa3aHHbIE CTPOKM U3 products M BO3BpAIlaeT UX COOEePKUMOE B IIPEJIOKEHUN RETURNING; a
3aTeM TJIaBHEIN 3aIlPOC YHUTAET 9TO COOEePKUMOE U BCTABIsSIeT B TaOMUIly products_log.

CneuyeT 3aMETHUTh, YTO IIpeajoxKeHue WITH B JaHHOM Ciiy4dae IMPHCOEOHHAETCs K OoIlepaTopy INSERT,
a He K SELECT, BJIO2KEHHOMY B INSERT. 3JTto H806XOJII/IMO, TaK KaK WITH MOXeT cogepzXKaTh OIlepaTOpPHI,
U3MEHAIIe NaHHBIE€, TOJIEKO Ha BEPXHEM YPOBHE 3alIpocCa. OpHako IIpY 3TOM IIPDUMEHAITCHA OOBIYHBIE
IIpaBUJIia BUOUMOCTH WITH, TaK 4YTO K Pe3yJabTaTy WITH MOZKHO O6paTI/ITBCH U U3 BJIOZKEHHOTI O OoIIepaTopa
SELECT.

OnepaTophl, U3MEHSIOIIMEe MaHHLIE, B WITH OOBIYHO [OIIOIHSIIOTCS HPenJIoXKeHHeM RETURNING (CM.
Pazmen 6.4), KaK IOKa3aHO B 3TOM IIpuMepe. BakKHO MOHMMAaTh, YTO BpPEMeHHas TabiuIila, KOTOPYIO
MOZKHO OyIeT UCHOJIb30BaTh B OCTAJILHOM 3aIlpoce, CO37aEeTCsI U3 pel3yJibTaTa RETURNING, a He LieJieBoi
TabnuIEl omepaTopa. Eciu omepaTop, W3MEHSIONIUN OaHHBIe, B WITH HEe MOOMNOJHEH MNPEeaIoXeHUeM
RETURNING, BpeMeHHasi Tabnuila He CcO3maéTcss W obOpalaThCsAd K HEW B OCTAJIbLHOM 3alIpoCce HEeJIb3S.
OmHaKO TakKOM 3ampoc BCE paBHO OyaeT BHIIONHEH. Hampumep, mOoOmycTHM CHIEOyIOIAN HE O4YeHb
IPaKTUYHBIM 3alpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKM u3 TabmuIl foo  bar. [Ipu 3TOM YKCIT0 3aA€ICTBOBAHHBIX CTPOK, KOTOPOE TIOJTYyUHUT
KJINEeHT, OymeT MOOCYUTEBATLECS TOJIBKO IO CTPOKAaM, YOAJIEHHEIM U3 bar.
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PekypcuBHBIE CCHIJIKHY B OllepaTopax, U3MEHSIOIUX JaHHbIe, He JOIYCKATCSI. B HEKOTOPHIX CIydasiX 3TO
OorpaHWYeHHe MOXKHO 000¥TH, 0OPATUBIINCH K KOHEYHOMY Pe3yJIbTaTy PEKYPCUBHOTO WITH, HAIIPUMED
Tak:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

9TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHBIe U KOCBEHHEIE COCTaBHBIE YaCTHU IIPOAYKTA.

OmnepaTophl, U3MEHSIOIINEe JaHHBIE B WITH, BEIIIOJHSIOTCS TOJIBKO OOHH Pa3 UM BCerma IOJIHOCThIO, BHE
3aBUCHMOCTH OT TOTO, IPMHUMAET JIM UX Pe3yIbTaT OCHOBHOM 3aIlpoc. 3aMeThTe, YTO 3TO OTJIMUYAETCS
OT mOBefeHusI SELECT B WITH: KaK TOBOPHUJIOCH B IPEIBIAYIIEM pa3aesie, SELECT BHIIIOIHSETCS TOIBKO A0
TeX TIOP, II0Ka eT0 Pe3ylIbTaTkl BOCTPEOOBAaHBI OCHOBHBLIM 3aITPOCOM.

BrnoxxeHHBIE OTIEPAaTOPHL B WITH BBIMIOJTHAIOTCS OOJHOBPEMEHHO OPYT C OPYTOM U C OCHOBHBIM 3allpPOCOM.
TakuM 00pa3oM, HOPSOOK, B KOTOPOM OIIEpPaTOpPEl B WITH OyOoyT (paKTHYECKH H3MEHSATh HaHHBIE,
HelpeqackasyeM. Bce 3TH omepaTophl BBHIIIOIHSIOTCS C OOHUM CHUMKOM OaHHbix (cM. ['maBy 13), Tak
YTO OHM HE MOTYT «BHOETh», KaK KaXKIObll M3 HUX MEHseT IleJieBble TaOmuUIlbl. OTO YMEHbIIaeT
9¢ddeKT HempenckKalyeMoCTH (aKTUYECKOTO NOPsAAKa U3MEeHEeHU CTPOK U 0O3HadaeT, YTO RETURNING —
€IVHCTBEHHBIN BapuWaHT Ilepefadyd M3MEeHEHUUN OT BIOXKEHHBIX OIIepPaTOpPOB WITH OCHOBHOMY 3aIllpoCy.
Hanpumep, B faHHOM clIy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIIIHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPEIE OBLITH IO meucTBUSA UPDATE, TOrHda Kak B 3alipoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHEINIHUM SELECT BBIOACT U3MEHEHHLIE JaHHLIE.

HeomHokpaTHOE M3MeHEHNE OOHOM U TOM Ke CTPOKHY B PaMKaX OJHOTO OTlepaTopa He MOAJepPKUBAETCS.
HNmeTh MecTO O6yeT TOMbKO OOHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaféKHO OTpPEeeuTh, KaKoe UMEHHO,
YaCcTO OOBOJIBHO CJIOKHO (@ MHOTOAa ¥ BOBCE HEBO3MOXKHO). JTO TakK Ke KacaeTcs ciydas, Korga
CTPOKa yHanseTcs W H3MEHSEeTCsS B TOM JKe OIepaTope: B pe3ynbTaTe MOXKET OBITh BHIIIOTHEHO
TOJIbKO oOHOBeHue. [IoaToMy B 001eM ciiydae cienyeT n3beratsh 1ogoOHOTO HaJl0KEeHHUs olepauuii. B
YacTHOCTH, n3beraiTe MOO3ampoOCOB WITH, KOTOPHIE MOTYT TIOB/IUSITh Ha CTPOKYU, U3MEHSIEMBIE OCHOBHBIM
OIIepaTopoM WM OIlEpaToOpaMu, BJIOXKEHHBIE B HEro. Pe3ynbpTaT OENUCTBUS TAaKWX 3ampocoB Oymer
HeIpeCcKa3yeMBIM.

B HacTosmiee BpeMs, OIS ollepaTopa, U3MEHSIONIero maHHble B WITH, B Ka4eCTBe IIeJIeBOM HEeJb3s
UCIIONb30BaTh TAONMUIy, OJII KOTOPOU OIIpenesieH0 YCIOBHOE IIPaBUI0 MU MPAaBUI0 ALSO UMM INSTEAD,
€CJIM OHO COCTOUT M3 HECKOJILKUX OIIepaTOpPOB.
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Postgres Pro mpegocTaBisieT IOIb30BaTEIsIM OOraThI aCCOPTUMEHT BCTPOEHHEBIX TUIIOB MaHHEIX. Kpome
TOTI'0, II0OJIb30BaTeJIM MOT'YT CO3laBaTh CBOU THUIIEL B Postgres Pro, ncnons3ys komanny CREATE TYPE.

Tabnuia 8.1 comepXWUT BCe BCTPOEHHLIE THMOHE MTaHHEIX OOINEro IOJIb30BaHWMS. MHOTHE U3
aJTbTEPHATUBHBIX UMEH, IPUBENEHHBIX B CTOJIONE «[ICeBOOHMMEBI», UCIOJIB3YIOTCSI BHYTpH Postgres Pro
110 UICTOPUYECKUM IIPUUYMHAM. B 3TOT CIMCOK He BKJIIOYEHH HEKOTOPhIE YCTAPEBIINE THUIIBI U TUIIHL OJIS
BHYTPEHHETO IPUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint ints 3HAKOBOE I1ejioe u3 8 OauT

bigserial serials8 BOCBLMHOAMTHOE IIeI0e C
aBTOYBEeJIMYEHUEM

bit [ ( n) ] OuTOBAsA CTPOKA PUKCUPOBAHHOMN OITMHEI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
IJINHBI

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI
IJINHEBI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

double precision float8 YUCJIO OBOMHOM TOYHOCTH C IIJIaBaloIle
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BeIllleCTBEHHOE YMCJIO 3aJaHHOM

s) ] TOYHOCTH
path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH
pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie

Postgres Pro

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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1 6e3), xml.

HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
TIJII0CKOCTH

real float4 YUCJIO OAUHAPHON TOYHOCTH C
IIJIaBalolell TOUuKou (4 Oaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial seriald 4eTRIPEXOAUTHOE LIEJIOE C
aBTOYBEJIMNYEHHUEM

text CHUMBOJIbHAs CTPOKa IlepeMeHHO’
OJIVHEL

time [ ( p) 1 [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIsl TIOJIb30BaTEIbCKOI'0 YPOBHS (
yCTapeBIINUY THUII; CM. pg_snapshot )

uuid YHUBEPCAIbHBIN YHUKATbHEIN
UOeHTUPUKATOP

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIBL, YHUKaNbHEIE 071 Postgres Pro, Hanpumep reomeTpudecKue IyTH, U €CTh TUIEl, KOTOPBEIE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHLIM 3HAYEHUEM M3-3a IIOTEePU TOYHOCTH.

8.1. Hucnosblie TunbI

YuUCIIOBEIE THIIBI BKJIIOYAIOT OBYX-, quHpéX—H BOCLMUOAUTHEIE oeJibie, quHpéX-H BOCLMHOAMUTHEIE
Yucjia C IJIaBalolled TOYKOM, a TakKXKe OeCATHUYHBIe 4YMClla C 3ajaBaeMOM TOYHOCTBHIO. Bce 3TU THUIIBI

nepeunciens B Tabnule 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

UM Pasmep Onucanue Inama3oH

smallint 2 OaiiTa 11eJioe B HeOOJILIIIOM -32768 .. +32767
JuarasoHe

integer 4 6aniTa TUNWYHLIN BEIOOD OIS -2147483648 ..
IIeJIbIX YMcen +2147483647

bigint 8 6auT 1esgoe B OOJILIIIOM -9223372036854775808 ..
JHana3oHe 9223372036854775807

decimal TIepeMEeHHEBIN |BeIleCTBEHHOE YHCIIO0 C mo 131072 uudp oo
YKa3aHHOM TOYHOCTHIO OeCSTHYHOM TOYKH U [0

16383 — mocne

numeric IepeMeHHEBIN |BeIeCTBEHHOEe YHCIIO C mo 131072 uudp oo

YKa3aHHOU TOYHOCTHIO OEeCATUYHON TOYKHU U [0
16383 — mocne

real 4 baniTa BEIIeCTBEHHOEe YHCJIO C TOYHOCTbD B IIpemenax 6
TIepeMeHHOM TOYHOCThIO OEeCSTUYHBIX ITUDP

double precision 8 6alT BelleCTBEHHOE YHCJIO C TOYHOCTD B mpefenax 15
IepeMeHHON TOYHOCTHIO OEeCSITUYHLIX TP

smallserial 2 6aiiTa HeOOoJIbIIIoE IIeJI0e C 1..32767
aBTOYBeJINYEHUEM

serial 4 6anTa 1enoe ¢ aBToyBenuuyenueMm |1 ..2147483647

bigserial 8 6alT OOJIBIIIOE IIeJIoe C 1..9223372036854775807
aBTOYBeJTMYEeHUEM

CHHTaKCUC KOHCTAHT YUCIIOBLIX TUIIOB omnucaH B [Tompasperne 4.1.2. [I71s 9TUX TUIIOB OIIPEIENIEH TTOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIePaTOPOB 1 QYHKIINI. 3a JOTIOTHUTEILHEIMH CBEIeHUSI MU
ob6patuTectk K I'mase 9. [TogpoGHee 9THU THUIILI OITMCAHEBI B CJIEAVIOIINX pa3menax.

8.1.1. Lleno4yucineHHble TUNbI

TumEel smallint, integer M bigint XpaHST Lielble YHCJIa, TO €CTh YKcia 0e3 OpoOHON YaCTH, MMEIOIie
pasHble MOIMyCTHMEIE OHAIa30HEI. IIOMBITKA COXPAHWThL 3HAUeHHe, BHIXOMsdIlee 3a PaMK{ OHalla30Ha,
IPUBEOET K OIINOKe.

Yaiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOasaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaIa30Ha,
pa3Mmepa u OvicTpomeNcTBUA. TN smallint OOBIYHO TPUMEHSETCS, TOJIBKO KOTHOa KpaliHe BaiKHO
YMEHBIIUTH PAa3Mep OaHHBIX Ha AucKe. THI bigint mpegHa3Ha4deH OJIS TeX CIIy4aeB, KOTOa 4YHCJia He
yMeIlaioTCcs B AUalla3oH THUIA integer.

B SQL ompepeneHbl TONTBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKH CTAHOapTa, XOTsI MOTYT paboTaTh U B HEKOTOPHIX apyrux CYB]I.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

TUIl numeric MO3BOJISIET XPAaHUTh YHCIA C OYEeHb OOJBIIMM KonudecTBOM Impp. OH 0coOGeHHO
PEKOMEHIYETCS OIS XPaHeHUs TeHEeXHBIX CYMM U OPYTUX BEIUYWH, TIe BaKHa TOYHOCTb. BEIUMCIeHUS
C THUTIOM numeric JalOT TOUYHEIE PE3YIbTATH, TOe 3TO BO3MOXKHO, HAIpUMep, IPU CJI0KEHUHU, BHIYUTAHUU
¥ yMHOXKeHuu. OOgHAKO OIlepallMy CO 3HAYEHUSIMH numeric BEIIIOIHSIOTCS TOpas3mo MeOjieHHee, YeM C
LeNIbBIMU YUCIIaMH WM C THUIIAMHU C IIJIaBalOIIel TOYKOH, OMMCAHHLIMU B CIIEOYIOIEeM pa3meiie.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: MdcWwmabd 3HAaYEeHUS numeric OIpenesieT KOIUYeCTBO
OeCATHUYHLIX ITU(P B IPOOHOM YaCTH, CIIpaBa OT JECITUYHON TOYKH, a MOYHOCMb — 00IIee KOJIHUeCTBO
3HAYMMEIX IUGP B YHCIIE, T. €. KOJIUYECTBO PP o o0e CTOPOHHI MeCATHYHOH TOuKM. Hampumep,
yucio 23.5141 uMeeT TOYHOCTL 6 ¥ MaciTad 4. LlenouyucieHHble 3HaYeHUI MOXKHO CYUTATh YUCIJIAMH
¢ MactrrabomM 0.
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Ins cronbua TuIa numeric MOXKHO HACTPOUTh U MAKCUMAIbHYIO TOYHOCTD, 1 MAaKCHMaJIbHBIN MacIITad.
Cronber Tuna numeric 00BABASIETCS CJIEAYIOMINM 00pa3oM:

NUMERIC (TouHOCTE, Macmrab)

TouyHOCTE [OMXKHA OBITHL IIOJIOKUTEJIPHOM, a MacimTa® IIOJ0XUTEJIPHEIM HIIH PABHBIM HYITIO.
AnbTepHaTUBHBLIA BapHuaHT

NUMERIC (TOUYHOCTE)
ycTraHaBnauBaeT Macitab 0. Popma:
NUMERIC

0e3 yKasaHHMs TOYHOCTM M MacmTaba co3maéT cToibell, B KOTOPOM MOXKHO COXPaHSTb YHCJIOBHIE
3Ha4YeHUs JII000M TOYHOCTH U MaciinTaba B IIpefenax, MoagepKuBaeMbIX CUCTEMOM. B cTosnb1re aTOro THIIa
BXOOHBIE 3HAYEHUS He OyAyT MPUBOAUTHLCS K KaKOMYy-Tu00 MaciiTaby, TOrga Kak B CTONOIIaX numeric C
SIBHO 3aJaHHBIM MacIITaboM 3HauYeHUs MOATOHSIOTCA Imofn 3TOoT Maciiutab. (CtangapT SQL yTBepXpaaer,
YTO IO YMOJTYAHUIO IOJIKEH YCTaHaBIUBATHCsI MaciuTab 0, T. . 3HaUYEHUS HOMKHBI TPUBOAUTHCS K II€JTHIM
yucaaM. OgHAKO MBI CUMTaeM 3TO He O4YeHb MOJIe3HBIM. Eciiu [j1g Bac BaXkHa II€PEeHOCUMOCTh, BCerga
yKa3bIBaliTE TOYHOCTH U MacIuTab siBHO.)

IIpumMeuyaHnue

MaxkcuMainbHO JOoIyCcTuMasl TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bsBIeHUN THIIa, paBHa 1000;
€CIu Ke UCIIONIb30BaTh NUMERIC 0e3 yKa3aHHUsS TOYHOCTH, OEHCTBYIOT OTDaHUYEHUs, ONIMCaHHbIE
B Tabmnuiie 8.2.

Ecnu macmita® 3HaveHHs, KOTOPOE HYKHO COXPAaHUTh, IIPEBHIIIAeT 00bABIEHHHIM MaciiTab cTomnbia,
cucTeMa OKPYTJIUT ero OO 3afaHHOI'o Komu4uecTBa Iudp nocie TouKu. Eciu xKe mocse 3Toro Konmu4ecTBo
uudp cjieBa B CyMMe C MaciITaboM MPEBHICUT OOBSIBIEHHYIO0 TOYHOCTD, IIPOU30UAET OIrbKa.

YwucnoBele 3HAYEHUST (PU3NUYECKH XpaHATCA 0e3 KakKux-nubo MOMOTHSIONINX HYJIeH CjlieBa MM CIIpaBa.
Takum o0Opa3oM, OOBSIBISIEMBIe TOYHOCTH M MaciuTa® cTomOlla OIpemesioT MaKCHMAalbHBEIM, a He
(urcupoBaHHBIM pasMep xpaHeHus. (B 3TOM CMBICIE TUII numeric OOJbIE TTOX0XK Ha TUI varchar (n),
4yeM Ha char (n).) [Ie¥iCTBUTENbHEIN pa3Mep XpaHEeHUsS TaKOro 3HAYEeHUs CKJIambIBaeTcs U3 OByX OauT
U1 KaXX[OM TPYIIEL U3 YeTHIPEX UMD U HOTOTHUTEIFHEIX TPEX-BOCHKMU OaiT.

TToMUMO OOBIYHBIX YHMCEJI THII numeric IMO3BOISET COXPAaHUTh CIeliaabHoe 3HaYeHne NaN, YTO 03HaUaeT
«not-a-number» (#e yucno). Jlrobast omepanus C NaN BBIIA€T B pe3yiabTaTe TOXKe NaN. 3amuCHBas 3TO
3HAYEHWEe B BUAE KOHCTAHTHI B KoMaHOe SQL, ero Hy>KHO 3akKJO4YaTh B almocTPOdHl, HAIIPUMEP TakK:
UPDATE table SET x = 'NaN'. Perucrtp CUMBOJIOB B CTPOKE NaN He BazKeH.

IIpumMeuyanue

B GOJIBIIIMHCTBE peannu3aliil «He YHuCiIo» (NaN) CYMTAeTCs He PaBHBLIM JII000OMY APyroMy 3HAYeHHUI0
(B TOM umcIe u caMoMy NaN). YToO®I 3HAUEHUS numeric MOXKHO OBIJIO COPTHPOBATH U UCIIOIb30BaTh
B IPEBOBUOHEIX WHIOEeKcax, Postgres Pro cuuTaeT, YTO 3HaYEeHUs NaN PaBHH IPYT APYTY U IIPU 3TOM
OoJIbIlle JIIOOBIX YUCJIOBBIX 3HAYEeHUHU (He NaN).

Tumnsl decimal ¥ numeric paBHO3HauHbLl. O0a 3TU THUIIA ONKUCAHEI B cTaHmapTe SQL.

ITpu OKpyrjieHWM 3HAUEeHUU TUN numeric BBIOAET YMCIIO, OOJIbINIee II0 MOAYII0, TOorga Kak (Ha
OONbIIMHCTBE IINAaTPOPM) THUIBI real U double precision BBIOAIOT ONMIKaWIllee YETHOE YUCIO.
Hanpuwmep:

SELECT x,
round (x: :numeric) AS num_round,
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round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 | -0
0.5 | 1| 0
1.5 | 2 | 2
2.5 | 3 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tumnsl maHHBIX real U double precision XpaHAT OPUOMUKEHHBIE YHMCIIOBLIE 3HAYEHUS C IIePEeMEHHOM
TOYHOCTBI0. Ha Bcex momepK1uBaeMbBIX B HACTOSIIee BpeMsi ITaTGopMax 9TU TUITHI peau3yloT CTaHIapT
IEEE 754 pgns oBOWMYHON apudMETHKH C IMJIaBaloliel TOYKOM (C OOMHAPHOM M OBOMHON TOYHOCTHIO
COOTBETCTBEHHO), B TOM Mepe, B KaKOU ero IMOAOepzKUBAIOT ITPOIIECCOp, OllepallioOHHas CUCTeMa U
KOMIIUJIATOP.

HeTouHOCTh 37ieCh BHIpaXKaeTCs B TOM, YTO HEKOTOPhIE 3HAYEHUSI, KOTOPHIE HENIb3sd ITpeoOpa3oBaTh BO
BHYTPEHHUM QopMaT, COXPaHAIOTCS NPUOIUKEHHO, TaK YTO IOJIyYeHHOE 3HaYeHUe MOXKET HEeCKOJIbKO
OT/IMYAThCSA OT 3aIllMCaHHOI0. YIpaBJjieHue MOJoOHBIMY OmMOKaMMU U UX PacIpoCTpaHeHue B Ipollecce
BBIYMCIIEHUH SABJISETCS IIPeAMETOM U3Y4YEeHUs LIeJIOT0 pa3felia MaTeMaTUKHU M KOMIIBIOTEPHOM HAayKH, U
37ech He paccMaTpuBaeTcs. Mbl OTMETUM TOJIBKO CIIeOyIoIIee:

 Ecnu Bam HY2KHa TOYHOCTD IIPU XPaHEeHKWH W BEIYUCIIEHUAX (HaanMep, OJIs JeHEeXKHBIX CYMM),
HCHOHBSyfITe BMECTO 9TOI'0O THII numeric.

e Ecnu BH XOTUTE BBHINOIHATE C 3TUMHU TUIAaMHU CJIIOKHBIE BBIUUCIIEHUS, UMEIOIIINe 6OJ'ILI.T.IYIO
BAaXKHOCTB, TIIATEJIbHO U3YYUTE Pealn3alluio onepauI/Iﬁ B Baleu cpene u 0CO0EHHO IIoBeneHue B
KpafIHPIX Cliy4dasax (6eCKOHe‘-IHOCT]:, aHTI/IHepeHOTIHeHI/Ie).

» TIpoBepKa paBEHCTBA ABYX YUCEJI C IIJIaBalollel TOYKOU MOXKET He BCerga gaBaTh OKUOaeMbI
pe3ynbTar.

Ha Bcex mommepzXKuBaeMBIX cedyac maaTdopMax THUII real MOXKET COXPAHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 ¢ TOYHOCTBIO HE MeHbIlle 6 OecATUUYHBLIX Hudp. Tul double precision IpemnaraeTt
3HAYEeHWs B OuanaloHe mpubmuautenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTHIO He MeHbIle 15 mudp.
ITombITKa COXPAHUTh CJIMIIKOM OOJIBININE HUITH CIUIIIKOM MajleHbKHe 3HaYeHHUs NPUBeneT K omnoke. Eciu
TOYHOCTb BBOJMMOI'O YHCJIa CIHUIIKOM BeJIMKa, OHO OymeT OKpPyTriaeHOo. IIpu MOmBITKe COXPaHUTh YHCIIO,
6u3koe K 0, HO HeIpeacTaBUMOe KakK OTIudYHoe oT 0, Ipou30HméT omnbKa aHTUIIePEeTOoTHeHH .

[To ymomyaHMIO dYHCIa C IIJIaBalolledl TOYKOM BHIBOOSTCS B TEKCTOBOM BHAE B KpaTdauIlleM
TOYHOM OECSITUYHOM ITPEICTABIIEHUHN; BEIBOIUMOE IECSITUYHOE 3HaUYEeHHEe OKa3bIiBaeTcs 6oyee OIU3KUM
K UW3HaAYaJgbHOMY [OBOMYHOMY 4dYHCIIy, 4YeM Iiob6oe [Opyroe 3HadeHUe, IIPEACTAaBUMOE C TOM IKe
OBOMYHOM TOYHOCTHIO. (OMHAKO BHIBOOMMOE 3HaUYEHUE B TEKyIllel peanm3aluyd HUKOTOa He HaXOOUTCS
MoOYHO TIOCepemuHe MeXKOy [OBYMsI IIPEACTAaBUMBIMM [OBOWYHBLIMK 3HAYEHUSIMU, BO u30exkaHUe
pacIpoCcTpaHEHHOM OMINOKY ¢ QYHKIIMSIMM BBOIA, HE YUUTHIBAIOIIMMHU KOPPEKTHO IPABUJIO OKPYTIEHU S
mo OmzKamlIillero 4YE€THOro.) BrIBogmMoe 3HadYeHHEe MOXKeT 3aHMMaTh He Oomnplie 17 3HaYalmmx
OeCATUYHLIX ITUQP OIS TUIIA float8 1 He Oombine 9 mmudp oisa tuma floatd.

IIpuMmeyanue

IIpeoOGpa3oBaHue B KpaTdyaWIIUP TOYHBIM BHUM IIPOM3BOAUTCSA TOpa3do OBICTpee, 4YeM B
TPagUIIMOHHOE NIPENCTaBJIeHNE C OKPYTJIEHUEM.
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II719 COBMECTUMOCTH C pe3ylibTaTaMH, BRIHaBaeMBIMU CTapbIiMU BepcusiMu Postgres Pro, u ymMeHblIeHUS
TOYHOCTH BBIBOOMMBIX UYHCEJ, KOTrma 9To TpebyeTcsa, B mapaMeTrpe extra float digits mozkHO
BHIOpPATh TaKXKe BapHAHT OKPYIJIEHHOTO OeCSTUYHOro BhIBoma. Co 3HaueHueM ( BOCCTaHaABJIMBAETCS
IelCTBOBaBIllee paHee 10 YMOJIYaHUI0 OKPYTJIeHUe Yucia A0 6 (and tuna float4) unu 15 (onsa float8)
3HayYallluX AeCATUYHHIX UPp. [Ipy oTpUIlaTEeIbHBIX 3HAYEHUSIX YHCJIO 3HadallluX IUdp yMeHbIIaeTCs
IOMOJIHUTEJIFHO; HAIIPUMED, IIPHU -2 pe3ybTaT OymeT OKPYTIEH oo 4 unu 13 mudp, COOTBETCTBEHHO.

ITpu mrobom 3Hauenuu extra float digits, Gombirem 0, BEIOMpaeTCst KpaTdyaiiliee TOYHOe MpeicTaBlIeHHe.

IIpuMmeyanue

IMpunoxkeHusi, KOTOPHIM OBITM HYXKHBI TOYHBIE YWCJIOBbIE 3HAYEHMS, PaHBIIE 3agaBajid OJist
mapameTrpa extra float digits 3mauenwe 3, 4T06B mONyuuTh uX. OHM MOTYT IIPOHOOJIKATH
HCIIOJTb30BaTh 9TO 3HAUEHWE [JIT MAaKCUMaJIbHOM COBMECTUMOCTH C PA3HLIMU BEPCUSIMHU.

B pomonHeHme K OOBIYHEIM YMCJIOBEIM 3HAUEHHUSM THUIIEI C IIaBalolle TOYKOU MOT'YT COOepzKaThb
cilenymwume CrienuaJIbHbIe 3HaAYEeHUA:

Infinity
—Infinity
NaN

OHM TpPencTaBNISIIOT ocoOble 3HauYeHMs, onucaHHble B IEEE 754, cOOTBETCTBEHHO «OECKOHEYHOCTH»,
«MHHYC OECKOHEUHOCTBh» M «HE YMCIJIO». 3alKChiBasi 3TH 3HAYEHUsS B BUOe KOHCTAHT B KoMaHme SQL,
UX HYKHO 3aKJ/JIo4YaTh B aloCTPOdE, HalpuMep TakK: UPDATE table SET x = '—Infinity'. Peructp
CHMBOJIOB B 3THUX CTPOKaX HE BaXK€EH.

IIpuMmeyanue

Cormacuo IEEE754, NaN He DOJI?KHO CYMTAThCs PAaBHBIM II000MY OPYTOMY 3HAYEHHUIO C IIJIaBaoIIen
TOYKOM (B TOM 4YHCIJIE M caMoMy NaN). UToOBI 3HA4YEeHWS C IIJIAaBAlOIMIel TOYKON MOXKHO OBLIO
COPTHUPOBATH U MCIIOJIE30BATE B JPEBOBUOHEIX MHOEKCAX, Postgres Pro CUUTAET, 4YTO 3HAUYEeHUusd NaN
PaBHEI OPYT OPYTY, U IIPU 9TOM O0JIbIlle TI00BIX YUCIOBLIX 3HAYEHUM (He NaN).

Postgres Pro Takxke nopgmepzkuBaeT hopMaTH float U float (p), OTOBOPEHHEIE B cTaHmapTe SQL, mns
yKa3aHUS HETOYHBIX YUCJIOBHIX THUIIOB. 3[ECh p OIpPEfesiieT MHUHUMAIbHO OOIIyCTUMYIO TOYHOCTHL B
OsouuHblX Iudpax. Postgres Pro BocipuHUMaeT 3amuch OT float (1) OO float (24) KakK BHIOOP THUIIA real,
a3aHHCbOTfloat(25)nofloat(53)KaKBHﬁopTHHadouble precision.3HaquHH}3BHeﬂOHyCTHMOFO
Ouaria3oHa BRI3BEIBAIOT OMIMOKY. Eciiu float yKa3biBaeTcsl 663 TOYHOCTH, IOAPa3yMeBaeTCs THUIl double
precision.

1.4. NocnepoBaTesibHblie TUMNDbI

IIpumMeuyanue

B aTrom pa3zmerne omuchBaeTcs crnenupuuHbd s Postgres Pro cmoco6 co3manHusi cTosnbra
c aBroyBenmueHweM. [Ipyroii cmoco®, COOTBeTCTBYIOIUI cTaHmapTy SQL, 3akiiodaeTcss B
KMCIIOIb30BAaHUH CTOJIOIIOB UAeHTUDHUKAIINYN U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

TUIBl JAaHHBIX smallserial, serial M bigserial He SIBJISAIOTCS HACTOSUIMMU TUIIAaMU, @ IPENCTABIISAIOT
coboli mpocTo ymoOHOe CPEeNCTBO IJIA CO3MaHUSA CTOJIONOB C YHUKAJILHBEIMM HOeHTUDUKaTOpamMu
(momo6HOE CBOMCTBY AUTO_INCREMENT B HeKOTOpPEIX CYEB]I). B Tekyle# peanu3aiuy 3allUCh:

CREATE TABLE wmm4a_rabmuner (
Mg _cronbrga SERIAL
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)i
paBHO3Ha4YHa CJIeOyILIUM KOMaHOaM:

CREATE SEQUENCE wmmg rabmnuyel_uMmg_cronbra_seq AS integer;
CREATE TABLE wmMg_rtabmuner (
umMg_cronbrya integer NOT NULL DEFAULT nextval ('mmg_rabaunel_umMg _cronbyua_sedq')
)i
ALTER SEQUENCE mMg_rTabuunel_umMd_cTonbna_seq OWNED BY ummg rabmuyel. uMd_cTonb1a;

To ecTh mpu OIpemeleHHH TaKOro THMIA CO3MaETCs IIeIOYHCIIEHHBIM CTOoj0ell co 3HadYeHHeM II0
YMOJITYQHHUIO, M3BJIEKaeMbIM M3 TeHepaTopa IM0oCIeOoBaTeIbHOCTHU. UTO0OBI B cTONOEI] Henb3sd OBLIO
BcTtaBuTh NULL, B ero onpepnenenue qo06aBiIsieTcss orpaHuYeHue NOT NULL. (Bo MHOTHUX cinydasix TaKiKe
MMeeT CMBICTT J00aBUTh OJIST 3TOTO CTOJOIla OrpaHWYEeHMs UNIQUE MM PRIMARY KEY [JIS 3alllUTHI
OT OIMOOYHOro moOaBleHUs OyOIHUPYIOMINXCS 3HAUYEeHHNW, HO aBTOMATHYECKH 3TO HE MIPOUCXOMIUT.)
IMocnemusis KOMaHOa OMIpefesseT, YTO IOCIeOOBaTEeIbHOCTh «IIPHUHAMOJIEeXRKHUT» CTOJIOIy, TaK YTO OHa
OymeT ymaneHa IpH yOaJdeHuU CTOJIONA UK TaOIHITHL.

IIpuMmeyanue

Tak KakK TUIH smallserial, serial M bigserial pealW30BaHbI Yepe3 MMOCJIEOOBATEIbHOCTH, B
YHCJIOBOM PSOY 3HAYEHWI CTOJIOIIa MOTYT 00pa30BBIBATHCS IPOIYCKH (MIN «IOHIPBI»), HaxKe eCJIh
HUKaK#We CTPOKM He yHOalsaAauch. 3JHa4YeHUHe, BHIAEIEHHOE U3 II0CIEeO0BaTEeIbHOCTHU, CUYMTaAETCH
«3aJleliCTBOBAaHHBIM», JaXKe eC/IH CTPOKY C 9THUM 3HaYeHHeM He yOaJIoCh BCTABUTh B TAOIUILY. ITO
MOZKeT IIPOM30HTH, HAaIPUMep, IIPKH OTKATe TPaH3aKINM, NoOaBidioIlel maHHble. CM. oIlMcaHUe
nextval () B Pasgene 9.17.

YT0OBI BCTABUTH B CTOJ'I6€I_[ serial ciepylolliee 3HaYeHUe II0CJIeJ0BaTEeJIbHOCTU, eMy HY>KHO IIPHUCBOUTH
3Ha4YeHue I10 YMOJIYaHHUIO. 9TO MOXKHO CfiejiaThb, 100 UCKIIIOYUB €r0 U3 CIIHCKA CTOJ'I6L[OB B oImeparTtope
INSERT, nubo ¢ IIOMOIIIBIO KJTIOYEBOI'0 CJIOBa DEFAULT.

HNMeHa THHOB serial M seriald PABHO3HAYHBI: OHU CO3OAIOT CTOJIOLTEL integer. Tak ke SBIISIOTCA
CHHOHMMAMM MMeHa bigserial W serial8, HO OHH CO3[alOT CTOJOIEI bigint. THUII bigserial cilenyer
HUCIIOJIb30BaTh, €CJIM 3a BCE BpPEeMs JKW3HM TabJMILI MJIaHUPYETCS MCIIONIb30BaThb OObIIe 4YeM 2
3HaueHuM. M HakKoHell, CHHOHUMAaMHU SIBJISIIOTCSI KMeHa THUIIOB smallserial ¥ serial2, HO OHM CO3[aAlOT
croynber] smallint.

ITocnmemoBaTenbHOCTh, CO3WaHHASA [OJId CTOJ'I6LI8. serial, aBTOMATH4YECKHU yHajsieTCsd HIPU yOalleHUHn
CBA3aHHOTI' O CTOJ'I6]_[8. ITocnegoBaTeIbHOCTE MOXKHO YOAQJIIUTh U OTOEJIBHO OT CTOJI6].[8, HO ITPHU 3TOM TaKXKe
6y;£[eT yOoaJlieHo oIIpeneyeHne 3Ha4YeHus 110 YMOJIYaHHUIO.

8.2. leHe)XHble TUNbI

Ty money XpaHUT OEHEXKHYIO CYMMY C GUKCUPOBAHHOM APOOHOM YacThio; cM. Tabnuily 8.3. TOYHOCTH
OpoOHOYM YacTu OmpenessieTcss Ha ypoBHe 0a3bl MaHHBEIX MMapaMeTpoM lc monetary. IIis muama3oHa,
TMOKa3aHHOTO B TabmuIle, IPEAnoaraeTcs, YTO YMCI0 COOEPXKUT [Ba 3HaKa ITOC/e 3amlsaTou. BxomHbie
maHHbIE MOTYT OBITh 3aIMCAHHI TO-PAa3HOMY, B TOM YHCJIE€ B BUE II€/IbIX ¥ IPOOHBIX YUCETT, a TAKIKE B BUME
CTPOKHY B IeHEeXKHOM ¢opMaTe, HAmTpuMep '$1, 000.00"'. BEIBOOSATCSA 3TU 3HAYEHUS OOBIYHO B IEHEKHOM
dbopmarte, 3aBUCSIIEM OT PETHOHAIBLHBEIX CTAHOAPTOB.

Taonumna 8.3. [leHeXHbIe THIIbI

UM Pa3smep Onucanue Inama30H

money 8 6auT OeHeXHasd cyMMa -92233720368547758.08 ..
+92233720368547758.07

TaK Kak BEIBOOUMEBIE 3HAUYEHHUSI 3TOT'0 THUIIA 3aBUCAT OT PETHOHAJIBHBIX CTaHOAPTOB, IIOIIEITKA 3arpy3uTh
OaHHBIE THUIIA money B 6a3y OAHHBIX C OPYTHM IIapaMeTPOM lc_monetary MOXKET OLITH Heynaquﬁ. Bo
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usbexaHue HOJIO6HI>IX HpOGHeM, IIpexne 4eM BOCCTaHABJIMBATh KOIINIO B HOBYIO 6&3y OAaHHBIX, yﬁeJII/ITeCL
B TOM, 4TO IIapaMeTp lc_monetary B 3TOU Oa3e OaHHBIX UMEET TO JKe 3HaueHHe, YTO U B UCXOTHOM.

3Ha4YeHUs TUNOB numeric, int ¥ bigint MOXHO IIPUBECTU K TUNY money. [IpeoOpa3oBaHUs TUIIOB real
1 double precision TakK K€ BO3MOZKHEI Yepe3 THUII numeric, HAIIPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpgHakKO HCIIOIb30BaTh YHCIA C IMaBaloOIled TOYKOM OIS OeHEeXXHBIX CyMM H€ PEKOMEHOYeTCdA H3-3a
BO3MOXKHEIX OIITHO0K OKPYTJIEHUs.

3HaYeHne money MOXKHO MIPUBECTU K THUMNY numeric 0€3 MOTepu TOYHOCTHU. IIpeobpa3oBaHue B OPYTHeE
THUIIBI MOXXET ObITh HETOYHBEIM ¥ TaKXKe HOJIKHO BHITIOHSITLCS B [IBA JTala:

SELECT '52093.89'::money: :numeric::float8;

IMpu meneHWM 3HAYEHUS THUIA money Ha I[EJI0€ YHCIIO BBIIOIHSETCSH OTOpachiBaHUE APOOHOM YaCTH
¥ TOoJy4YaeTcs Ilejioe, OmuxKaiiimee K HyI0. YTOOB HOMYyYUThH Pe3yAbTaT C OKPYTJIEHHWEM, BBITIOJTHUTE
mejleHue 3HAYEeHUs C MJTaBaloIel TOYKOW UK IPUBEUTE 3HAUYEHNEe TUIIA money K numeric A0 AEEHU,
a 3aTeM IIpPUBEOUTE Pe3yNIbTaT K TUIY money. (ITocmemgHu#l BapuaHT MPeOIOYTHTEJIbHEE, TaK Kak
HWCKIII0YaeT PUCK mOoTepu TOYHOCTH.) Korma 3HaYeHWE money OENIUTCS HA APYroe 3HAYEHHUE money,
pe3ynbTaToM OyIOeT 3HaueHue Tula double precision (TO €CTh TPOCTO YMCIO, HE MeHEXKHAasT BeTUYNHA);
OeHeXHbIe eIUHUIIE U3MEPEHUS TIPHU JeJIEHNHU COKPAIaiTCs.

8.3. CUMBOJIbHbIE TUMbI

Taoaumna 8.4. CHMBOJ/IBHBIE THIIBI

HUmMmsna OnucaHue

character varying( n), varchar( n) CTPOKa OTPaHUYEHHOU IIePEMEHHOU OIUHEI

character ( n), char( n) CTpoKa (GPUKCUPOBAHHOM MJINHEI, HOIIOJTHEHHAS
mpobemamMu

text CTPOKa HEOTPaHUYEHHOU ITepeMEHHON OJIUHBI

B Tab6mnuie 8.4 mepeuyncieHbl CHMBOJIBHBIE TUITEI OOIIIEr0 Ha3HAYEeHUs, MOCTyIIHEIEe B Postgres Pro.

SQI,OHpeHeHHeT IOIBAa OCHOBHBIX CUMBOJIBHEIX TUIIA: character varying(n) YU character(n), TO€e n —
IOJIOXKUTEeJIbHOe yuciio. Oba 3aTH TUIa MOTI'YT XPAaHUTb TEKCTOBBIE CTPOKHU JZ[J'II/IHOfI OO n CHUMBOJIOB (He
OaiiT). [TomBITKa COXPAaHUTh B CTONOIE TAKOro THUMA 0ojlee MIMHHYIO CTPOKY IPUBEHOET K OIINOKe, eCliu
TOJIBKO BCe€ JIMIITHKWE CHUMBOJIBI HE ABJIAIOTCS npo6enaMH (TO]"JIa OHU 6YJIYT yYCedeHbl 0O MaKCHUMaAJIbHO
OOMYCTUMOM OJIMHEI). (DTO HECKOJBKO CTPaHHOE HCKII0UeHHNe IIPOAMKTOBaHO cTaHmapToM SQL.) Ecnu
OJIHA COXpaHHeMOfI CTPOKH OKa3bIBAa€TCs MEHBIIIE O6'b$IBJI€HHOﬁ, 3HAQYE€HUd THUIla character 6YIEYT
OOMOJIHATCSA Ipo0ejlaMu; a TUII character varying IIPOCTO COXPaAHUT KOPOTKYIO CTPOKY.

[Tpy DOMBITKE sIBHO IIPUBECTU 3HAUEHUe K TUNY character varying(n) HUIU character (n), 4acTb
CTPOKH, BBIXOHSINAsl 3a IPaHHUIy B n CHMBOJIOB, yOalsieTCs, He BBI3BIBasg OImMOKH. (ITO Takke
IPOOUKTOBAHO cTaHmapToM SQL.)

3amucu varchar (n) W char (n) SBASIOTCS CHUHOHHMAaMHM character varying (n) ¥ character (n),
COOTBETCTBEHHO. 3allUCH character 0e3 YKa3aHUusl OJINHBEI COOTBETCTBYET character (1). Ecnu xe OJINHA
He yKa3bIBaeTCd OJIsA character varying, 9TOT THIL 6YJ16T IIPUHUMATL CTPOKHU J1I000r0 pa3Mmepa. JTo
OBefeHUE ABIsAETCA pacmupenueM Postgres Pro.

ITomumo atoro, Postgres Pro nmpepsaraer TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKH ITPOM3BOJILHOMN
OnIuHBL. XOTS TUII text He ONMCaH B cTaHmapTe SQL, ero nognepxuBaioT ¥ HeKOoTopeie apyrue CYB]I SQL.

3HaYeHUSA THUIIA character (U3HUYECKH MHOOIOJHSIOTCS MOpobGelaMH OO n CHMBOJIOB M XPAHSTCS, a
3aTeM oToOpaxkalTcs B TakoM Buae. OOHAKO NOpPH CpPaBHEHWM [OBYX 3HAYEHWM THUIIA character
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OOIIOJIHAIOIIIN e Hp06eHBICqHTaKHCH HEe3Ha4YallluMUu " HFHOpHpYDTCﬂ.C IIPAaBUJIaMH COPTHUPOBKHU, I'Ie
HpOGGJ’IBHLIe CHMBOIJIBI ABJIAIOTCA 3HAYAIllMMHK, 3TO IIOBeOE€HHEe MO2XKEeT IIPUBOOUTH K HEOXKHUIAHHBIM
pe3ynbTaTaM, HanpuMep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHéTlIue
(ycrmoBue OymeT MCTHHHBIM), XOTsI B jokanmu C cuMBOn mpofejia cyuTaeTcss OOJbIlle CHUMBOJIa HOBOM
cTpoku. IIpu mpuBegeHUN 3HAaUEHUS character K APYrOMY CUMBOJIBHOMY TUITY AOIOIHSIONINE TTPOOEIh
oTOpacHBalOTCSA. 3aMETbTE, YTO OTU ITPOOETEl HeCym CMBICIIOBYIO Harpy3Ky B THUIIaX character varying
¥ text W B IIPOBEPKAX IT0 I1abI0HaM, TO €CTh B LIKE M PEryIsiPHBIX BhIPAKEHHUSX.

Kakme MMEHHO CHMBOJBI MOXHO COXPAHUTh B 3THX THUIIAaX OAHHBIX, 3aBUCUT OT TOTO, KakKOW Habop
CUMBOJIOB OBINT BRIOpaH MpPU co3gaHuu 6a3bl AaHHBIX. OOQHAKO CUMBOJ ¢ KogoM O (MHOTTA Ha3bIBAEMBIN
NUL) coxpaHUTb HeJb35, BHE 3aBHCHUMOCTHU OT BEIOpAaHHOrO Habopa CHMBOJIOB. 3a IIOAPOOHOCTSIMU
obpatuTecs K Pazgemny 22.3.

[nnss xpaHeHUsT KOPOTKOM CTpoku (mo 126 GaiiT) TpebOyeTcss HOMOMHUTEJIBbHBEIM 1 6aliT mmioc pa3Mep
caMoOU CTPOKHY, BKIIIOYasl OONIOIHSAIONINEe IPOOeNEl /i TUla character. I CTPOK AJIWHHEE TpeOyeTcs
He 1, a 4 pomonHUTeNbHBIX OaliTa. CHUCTeMa MOXKET aBTOMATUUYECKM CXKUMaTh [JIMHHBIE CTPOKH,
Tak 4To (U3UYECKUU pa3Mep Ha [OUCKe MOXKeT ObITh MeHbile. OdYeHb OJIMHHBIE TEKCTOBBIE CTPOKU
IIEpPEeHOCATCSA B OTHENIbHEIe TabIuIlkl, YTOOE OHM He 3aMefIsiny paboTy ¢ OIpyruMu cTonbuamu. B moboMm
Cllydae MaKCHMalbHO BO3MOJXKHEIM pa3Mep CTPOKU cocTaBnseT okono 1 I'B. (JomycTuMoe 3HadYeHUe
n B OOBSIBJIEHWN TUINA OAHHBIX MEHBIIE 3TOr0 YHCJIAa. ITO OOBSICHAETCS TeM, YTO B 3aBUCHUMOCTH OT
KOOWPOBKM KaXKOBIW CHMBOJI MOXKET 3aHUMaTh HECKOJIbKO 0aiT. Eciu BHI KejaeTe COXpaHATH CTPOKU
0e3 oIpeNeNIEHHOTO IIpefeia OJIMHBL, UCIOJIb3yUTe TUIH text WU character varying 0e3 yKasaHUs
IONIUHEL, a He 3a7jaBaiiTe Kakoe-nubo 60IblIoe MaKCUMallbHOe 3HaYeHueE.)

IToocka3ka

ITo GBEICTPOOENCTBUIO 3TH TPH THIIA MPAKTUYECKHU HE OTJIMUAIOTCSA APYTr OT Apyra, He cYuTas
00JIBIIIET0 Pa3Mepa XpaHEeHUs [JIsI TUIIA C OOMOTHSIOIINME ITPo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
orepanui [js MPOBEPKHU [JIMHEI TPY COXPAaHEHUU CTPOK B CTONOIIE C OTPaHNYEHHOM IIUHON. X0TSA
B HeKoTopheIXx CYB]I Tum character (n) paboTaeT O6vicTpee opyrux, B Postgres Pro sTo He Tak; Ha
mesie character (n) OOBIYHO OKa3bIBAETCSA Me[jIeHHee OCTaJIbHLIX TUIIOB U3-3a 60/IbIIEeT0 pa3Mepa
OaHHEBIX U 00Jiee MeIJIeHHOU COPTUPOBKU. B OOJIBIIMHCTBE CIIydaeB BMECTO HEro JIy4llle IPUMEHATh
text UJIHU character varying.

3a wmH(pOpMalmel 0 CHHTAKCHCE CTPOKOBBIX KOHCTAHT oOpatutech K Ilompasmeny 4.1.2.1, a 00
UMEIOIINXCS ornepaTopax U GYHKIUAX Bbl MOXKeTe Y3HaTh B [J1aBe 9.

IIpumep 8.1. Ucnnonb30BaHHEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

OUIMBKA: 3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- gBHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
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ok | 2
good \ 5
too 1 | 5

OyHKIOUA char_length paccMaTpuBaeTcsa B Paspgene 9.4.

B Postgres Pro ecTh ellé gBa CUMBOJIbHEIX TUIIa GUKCUPOBAHHOM [JIMHEI, IPUBEIEHHEIEe B Tabnulle 8.5.
Tun name cO3maH MO/bKO OJISI XPaHEHUS UOEHTU(GUKATOPOB BO BHYTPEHHUX CUCTEMHBIX Tabmumax
¥ He IIpefHa3HadYeH Ojid OOBYHOIO NMPUMEHEHUS II0JIb30BaTe/IIMU. B HacTosIee BpeMs €ro mjIMHAa
cocTapisieT 64 Gatita (63 ASCII-cuMBoOJIa IIJIIOC KOHEUYHLIM 3HAK), HO B HCXOOHOM Kofe C OHa 3afaeTcs
KOHCTa@HTOM NAMEDATALEN. DTa KOHCTAHTa OINpPefesisieTCs BO BpeMS KOMIUIAUUU (M €€ MOKHO MEHATh
B OCOOBIX CiIy4dasiX), a KpoMe TOTo, MaKCUMajbHas [JIMHA 10 YMOJYaHWUIO MOXKeT OBITh yBeJInueHa B
Clenyomux Bepcusx. Tunm "char" (o6paTuTe BHUMaHKWE Ha KaBBHIYKM) OTJIMYAETCS OT char (1) Te€M, 4TO
OH (PaKTUYECKHU XPAHUTCS B ogHOM OaiiTe. OH MCIONIB3yeTCS BO BHYTPEHHUX CUCTEMHBIX TabGIuUIax OJis
IIPOCTHIX ITIEPEUYUCTIEHUN.

Taonuma 8.5. CienuanbHbBIEe CHMBOJIBHBIE THUIILI

MsT M NHCaHHU

n Pa3me Onucanue

"char" 1 GaitT BHYTPEHHUN OOQHOOANTHBEIN THUT

name 64 6aiita BHYTPEHHUU TUII OJI UMEH
00BEKTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX
[t XpaHeHWs OIBOMYHLIX JAaHHHIX ITPeOHa3HaYeH TUM bytea; cM. Tabmuiy 8.6.

Taoaumna 8.6. IBOUMYHBIE THIIBI JAaHHBIX

HUmsn Pasmep Onucanue
bytea 1 unu 4 GaiiTa IJIIOC caMa ABOMYHAsI CTPOKa IBOMYHAS CTPOKa IepeMeHHOU
OJINHBI

[IBOMYHBEIE CTPOKU MPEACTaBIISIIOT CO0OM ITOCIemoBaTEeIbHOCTh OKTETOB (0aiiT) M MMEIOT ABa OTIUYMS
OT TEKCTOBBLIX CTPOK. BO-IepBHIX, B ABOMYHEIX CTPOKAX MOXKHO XpaHUTh 6aiThl ¢ KomoM 0 M OPyruMu
«HeIleyaTaeMBIMU» 3HaYeHUSIMU (OOBIYHO OTO 3HAYEHHUsI BHe OeCcATUYHOTro Ouama3oHa 32..126). B
TEKCTOBBIX CTPOKAaX HENb3sl COXPAHSTh HYJeBblie OAWTH, a TaKxKe 3HAYEeHUS U IM0CJIedOBaTEIbHOCTHU
3HAa4YeHUM, HEe COOTBETCTBYIOIIME BHIOPAHHOM KOOMPOBKE Oa3bl [AHHBIX. BO-BTOPHIX, B OIlepalusx
C OBOUYHBIMM CTpPOKaMu oOpabaThIBAlOTCS OaMThl B YHMCTOM BUOE, TOTHA KaK TEKCTOBLIE CTPOKU
o0pabaThIBalOTCS B 3aBUCUMOCTH OT SI3LIKOBLIX CTaHAapPTOB. TO eCTh, HBOUYHBIE CTPOKU OOJIBbIIIE TOOXOIST
IIJIsT JAHHBIX, KOTOPHIE IIPOrPaMMUCT BUOUT KaK «IIPOCTO OaMThI», @ CHMBOIbHBIE CTPOKH — [IJISI XpaHEHU ST
TEeKCTa.

Tun bytea nogmepkKuBaeT ABa (popMaTa BBOAa U BEIBOMA: «IIeCTHAAUATEPUYHBIN» U TPAOUITMOHHEIN IJId
PostgreSQL ¢opmMaTt «creImnocnemnoBaTeIbHOCTEH». BXogHbIEe MaHHBIE HPUHHUMAIOTCS B 000ux ¢hopMaTax,
a dopMaT BBIXOOHBIX OAHHBIX 3aBUCHUT OT HapaMmeTpa KoHbwurypaiuu bytea output; mo ymomgaHuO
BeIOpAH IIECTHAOUATEPUYHEBIN. (3aMeThTe, UTO IeCTHAAUATEPUUHEIN ¢hopmaT ObiI BBeaéH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX ITPOrpaMMax OH He OymeT paboTaTk.)

Crangapt SQL ompemenseT Opyrod THII OBOWYHBIX MAaHHBIX, BLOB (BINARY LARGE OBJECT, OGOJIBIIOHN
OBOMYHBINM 00BeKT). Ero BxomHOUM (opmaT oTim4aeTcs oT GopMaToOB bytea, HO PYHKIIUM B OIIEPATOPHI
B OCHOBHOM T€ €.

8.4.1. LllecTHapuaTepn4iHbin popMaT bytea

B «mecTHapgmaTepuyHoM» dopMaTe AOBOMYHBEIE OAaHHBIE KOOUPYIOTCSA MOBYMS IIIeCTHaAllaTepPUYHBLIMHU
nudpamu Ha O6aT, IPU 3TOM HepBas Hudpa COOTBETCTBYeT cTapiuuM 4 6utam. K monydyeHHON CTpPOKe
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mobaBisieTcs npeduKce \x (4TOOBI OHA OTJIMYaIachk OT (hpopMaTa CIEINoCIeqoBaTeIbHOCTH). B HEKOTOPEIX
KOHTEKCTax 0OpaTHYIO KOCYI0 YePTY HY?KHO 3KPaHUPOBaTh, mpoaybiuposaB eé (cM. [Togpasmen 4.1.2.1).
BBoguMele IIecTHapllaTepUYHBIE ITMGPHI MOTYT OBITH B JIIOOOM PErucTpe, a MeXOy IapaMu Iudp
IOomyCKaloTCs MpoOesibHbiE CUMBOJILI (HO He BHYTPHU Iaphkl U He B Hayajie IIOCJIEOBATEILHOCTU \x).
ITOT (bOpMaT COBMECTUM CO MHOZXECTBOM BHEIITHUX HpI/IJIO}KeHI/Iﬁ " IIPOTOKOJIOB, K TOMY XK€ OOBIYHO
npeobpa3yeTcs OrICTpee, IT03TOMY IIPEAIoYTUTEIbHEE UCTIOIb30BaTh €T0.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEMN bytea

dopMaT «CIIeLIIoCIeNoBaTeIbHOCTEN» TPAOUIIMOHHO UCI0JIb30Basicsa B Postgres Pro g 3HayeHU TUIla
bytea. B HéEM IBOMYHAas CTPOKa IIPEICTABISETCS B BUIE ImocnemoBaTeibHOCTH ASCII-cuMBOIOB, a OAWTHI,
HenpencTtaBuMble B Buae ASCII-cUMBOJIOB, IepenalTCs B BUe CIIEINoCIefoBaTeIbHOCTEN. DTOT opMaT
MOZKeT OBITh YIOOEH, eCJIM C TOUKU 3PEHUS IIPUIOKEHUS ITPeCcTaBleHue 6aiT B BUe CUMBOJIOB UMEET
cMmbeici. Ho Ha mpakTuke 3TO OOBIYHO CO3[TAET IyTAHMIY, TaK KaK OBOUYHBLIE U CUMBOJIBHBIE CTPOKU
MOT'YT BHITJISIIETH OOUHAKOBO, @ KPOME TOTI'O BEHIOpAaHHBINM MEXaHU3M CIIELITIOCIeNOBaTEIbHOCTEHN OBOILHO
HEYKITI0XK. [T09TOMYy B HOBHIX ITPUIIOKEHHUSAX 3TOT (popMaT OOBIYHO HE CTOUT UCIIOIb30BaTh.

IlepemaBasd 3Ha4YeHHUs bytea B (opMaTe CIeINIoCcIefoBaTeIbHOCTH, OaWTEl C ONpeneIeéHHLIMHU
3HAYEHUSIMH HeoOX00UMO 3aIllMCHIBATh CIENHaJIbHBIM 00pa3oM, XOTS TaK MOXMCHO 3alHuCLIBATh U
BCe 3HaueHus. B o0ileM Bume OIS 3TOro 3HaueHHe OaliTa HYXKHO IIpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCJIO U HOOaBUTH Ileped HUM O00OpaTHYIO KOCyio uepTy. CaMy oOpaTHYIO KOCYIO YEpPTy
(cuMBOJI C OecATHYHBIM KomoM 92) MOXKHO 3amucaTh B BHUAE [OBYX TaKUX CHMBOJIOB. B TabGmnuriie 8.7
TIepevymncieHbl CUMBOJIBI, KOTOPHIE HYXKHO 3allMChIBATh CIIELIIOCJIEdOBATENbHOCTSIMU, U IIPUBEHEHEBI
anbTepPHATUBHLIE BapUaAHTHL 3alIMCH, €CJIM OHH BO3MOXKHHI.

Taoinuna 8.7. Cennoc/jieqoBaTe/IbHOCTH 3allHCH 3HAYEeHHH bytea

HecsaTuuHOE Onucanue CuanemnmnociemgoBartelipaomEm IMlecTHagmaTepu4YHOE
3HaYeHHe O0a¥Ta BBOJa npeacTaBjIeHHue
0 HYyJeBOM GauT "\000" "\000"'::bytea \x00
39 aroctpod "rrupnm '\047' |''''::bytea \x27
92 obpaTHas Kocast |'\\' miaM '\134' |'\\'::bytea \x5¢

yepTa
ot 0 mo 31 u ot «HemedyaTaeMble» |E'\\xxx' ( '\001"'::bytea \x01
127 go 255 0aiThI BOCbMEPUYIHOE

3Ha4YeHue)

TpebGoBaHUST SKPAaHUPOBAHUS HeNeuamaembiXx CUMBOJIOB OIIPEHeNIsIOTCS S3BIKOBEIMM CTaHOapTaMMU.
HNHorpa Takme CUMBOJIBI MOTYT BOCHPHUHUMATLCSA U 0€3 CIIeIIoCIefoBaTEeIbHOCTEMH.

AniocTpodbl OOIKHEL OyGIMPOBATLCS, KakK IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 00s3aTeJIbHO [JIs
7110060# TEeKCTOBOM CcTpOKU B KoMaHme SQL. ITpu o61uiemM pa3bope TEKCTOBOM CTPOKU BHEIITHUE alloCTPOQHI
ybuparTcs, a Kaxaas rmapa BHyTPEHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM o0pa3oM, pyHKITUS BBOIA
bytea BUOUT BCETO OOUH anocTpod, KOTOPHIM oHa oOpabaThiBaeT KakK OOBIYHBLIM CUMBOJI B HaHHBIX.
[y6nupoBaTh XKe 00pPaTHYI0 KOCYI0 UepTy IIPHU BBOIE bytea He TpeOyeTCs: 3TOT CHMBOJ CYUTAETCS
0COOBIM M MEHSIeT IIoBefAeHue GYHKIIMK BBOIOA, KakK IMOKa3aHo B Tabmure 8.7.

B HekOTOpHIX KOHTEKCTaxX oOpaTHas Kocas 4YepTa HOoJIKHa OyOJInpoBaThCS (OTHOCUTENBHO IIPHMEDPOB
BHIIIIE), TAK KaK IIpu 00IeM pa30ope CTPOKOBBIX KOHCTAHT Ilapa TaKWX CUMBOJIOB OyHeT CBeleHa K
ogHOMYy; cM. [logpa3men 4.1.2.1.

IlaHHBIE Bytea II0 YMOJYaHUIO BBEIBOASITCS B IIIeCTHamllaTepudHoM ¢opmate (hex). Ecim moMeHSITh
3HaYeHHe bytea output Ha escape, «HeIleyaTaeMble» OalThHI IPEOCTABISIOTCS B BUE COOTBETCTBYIOIINX
TPEX3HAYHLIX BOCHBMEPHUYHLIX 3HAYEHWH, KOTOPLIE IIPEeOBApPSIOTCS OTHOM OOpaTHOM KOCOW 4YepTOM.
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BONBIIMHCTBO «IIeYaTaeMbIX» 0alTOB IpenCTaBIIdI0TCA OOBIYHLIMI CHMBOJIAMH 13 KJIMEHTCKOTO Ha6opa
CHMBOJIOB, HAaITpUMeEDP:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

Ba#iT ¢ mecatuunbiM KogoM 92 (oO6paTHas Kocas 4epTa) IPU BHIBOAE OyOIMpPYyeTCs. ITO UIMIOCTPUDPYET
TabGnuia 8.8.

Taonuna 8.8. CiennociieroBaTe/IbHOCTH BLIXOTHBIX 3HAYEHHH bytea

HecaTudHoOe Onucanue CunenmnociengoBartelipaomEm BrIBOOMMBIHN
3Ha4YeHHe OauTa BBIBOOA pe3yiabTarT
92 obOpaTHas Kocast |\\ "\134"'::bytea A\

yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\xxx (3HaUYeHUe "\001'::bytea \001
127 mo 255 0alTH OatiTa)
oT 32 mo 126 «1medaTaeMble» IpencTaBlIeHue "\176'::bytea ~

OamTH U3 KJIMEHTCKOTI'O

HabGopa CUMBOJIOB

B 3aBucuMOCTM OT NpPUMEHSIEMON KIMEHTCKoW Oubnmuoreku Postgres Pro, mnms mpeo6pa3oBaHus
3HAYEeHUU bytea B CHEIICTPOKH U 06paTHO MOTYT IIOTPeOOBATHCS HOIOIHUTEIbHEIE NelicTBUA. Hampumep,
€CIi IPUJIOXKEeHNe COXpPaHseT B CTPOKAX CUMBOJIBI IIEPEBOAA CTPOK, BO3MOXKHO UX TaKXKe HYKHO Oymet
IIPELNCTaBUTh CIENIIOCIeN0BaTEIbHOCTSIMMU.

8.5. Tunsbl paTbl/BpeMeHm

Postgres Pro mompmepzkuBaeT MOMHBEIM Habop TUIIOB HaThl M BpeMeHu SQL, mokasauHbIM B Tabnuie 8.9.
Omepaiiuu, BO3MOXKHEIE C 3TUMH THUIaMHU OaHHBIX, onlMcaHbl B Pasmerne 9.9. Bce maTel cUMTAIOTCS TI0
I'puropuaHckKOMy KajleHAapio, Jaxe OJ11 BPEMEHHU [0 eT0 BBeIeHU (3a JOIOJIHUTEILHEIMU CBENEHUSIMU
obpaTtuTtech K Pasmeny B.6).

Ta6auna 8.9. Tunbl HaThI/BpeMeHH

UM Pasmep Omnucanue Haumenbmniee [Hamdonabmiee |TOYHOCTHL
3HaYeHHe 3HaYeHHue
timestamp 8 OauT maTta u BpeMs  |4713 mo H. 3. 294276 H. 3. 1
[ ( p) ] (6e3 wacoBoro MHUKPOCEKYHTIa
[ without mosica)
time zone ]
timestamp [ ( |8 6auT JaTa U BpeMs 4713 mo H. 3. 294276 H. 5. 1
p) 1 with (c yacoBBIM MUKPOCEKYHOA
time zone TIOSICOM)
date 4 baniTa mata (6e3 4713 go H. 2. 5874897 H. 3. 1 meHsn
BpPEMEHHU CYTOK)
time [ ( p) ] |8 Oaur Bpems cyTok (- [00:00:00 24:00:00 1
[ without 0e3 maTh) MUKPOCEKYHA
time zone ]
time [ ( p) ] |12 Ga#T BpeMs mHS ( 00:00:00+1559 |24:00:00-1559 |1
with time 0e3 maThl), MHUKPOCEKYHTIa
zone C 4aCOBBIM
TIOSICOM
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HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHue 3HaYeHue
interval [ 16 6auT BpeMeHHOU -178000000 net 178000000 mnet |1
mong 1 [ UHTEepBa MUKPOCEKYHIA
p) ]
IIpuMmeyanue

Cranmapt SQL TpebyeT, 4YTOOH TUII timestamp IMOApPa3yMeBal timestamp without time zone
(Bpemst 6e3 yacoBoro mosica), u Postgres Pro cimemyer aToMy. [I711 KPaTKOCTH t imestamp with time
zone MOXKHO 3allKcaTh Kak timestamptz; 3TO pacmupenue Postgres Pro.

THHbItime,timestampliintervalHpHHHhKHOTH806338T6HBH083HaquHeTOqHOCTHpLOHpeHeHHKHHe&
CKOJIBKO 3HAKOB MOCJIe 3alsTOu HOJXKHO COXPaHATBECA B CeKYHHaX.]IO YMOJIYaHUI TOYHOCTE HE
OrpaHUYHBAETCA. HOHYCTI/IMI:IG 3HAQYEeHHUs p JieKaT B UHTepBaJie OT 0 mo 6.

Tun interval [OOHOTHUTENIFHO IIO3BOJISIET OTPAHUYUTH HAOODP COXpAHSIEMEBIX IIOJIEN ClIeAyIoLINMU
dpazamu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeThTe, 4TO €CIIh YKa3aHEI U nosd, U TOUHOCTE p, YKa3aHHue rong OOJIZKHO BKJIIOYaTh SECOND, TaK KaK
TOYHOCTE IIPMMEHHUMa TOJIBKO K CEKyHIIaM.

Tunm time with time =zone ompefnesiéH cTaHmapToM SQL, HO B ero ompelielleHuMn ONKWCAaHBl CBOMCTBA
COMHUTEJIbHOH! II€eHHOCTH. B OOIBLIINHCTBE ClIy4yaeB COYeTaHMue THUIIOB date, time, timestamp without
time zone M timestamp with time zone YOOBIETBOPSET BCE MOTPEOHOCTH B QYHKIIMOHAJIE HaT/BpeMeHH,
BO3HUKAIOIVE B IIPUJIOKEHUSIX.

8.5.1. BBopa paTtbi/BpeMeHM

3HauyeHWS OATH ¥ BPEeMEHU IIPUHUMAIOTCS HIPaKTMYeCKHu B JI0O00M pasymMHOM ¢dopmaTe, BKodas 1SO
8601, SQL-coBMmecTuMbiti, TpamunuoHHbM (Gopmar POSTGRES u pgpyrue. B HekKoTophix ¢opMaTax
TIOPSANOK HaThl, Mecsdlla U roga BO BBOOWMOU JaTe HEOOHO3HAUEH U II03TOMY IIOOAep>KUBAeTCs SIBHOE
onpenenenue popmara. I sToro ipegHa3HadeH napaMmeTp DateStyle. Korma on mmMeeT 3HaYeHue MDY,
BeIOMpaEeTCsa MHTepIpeTalus MecsIll-IeHb-TOl, 3Ha4YeHUI0 DMY COOTBETCTBYET AE€Hb-MECSI-TOMN, a YMD —
TOoO-MeCsIl-0eHb.

Postgres Pro obGpabaTriBaeT BBOOMMBIE 3HA4YeHUS OaThl/BpeMeHH Oomee TubOKO, 4yeM TOro TpebyeT
ctaamapt SQL. TouHnle mpaBuia pa3dopa OaTh/BpeMeHU M PacCllO3HaBaeMEIe TEKCTOBEIE IIOJIS, B TOM
YuCJie Ha3BaHUS MECSIEB, JHEN Hege M U YacOBBIX IIOSICOB OMMCAaHH B [Ipunoxenuu B.

I[TomuuTE, 4UTO mMIOOBIE BBOOWMEIE 3HAYEHUS [OAaTHl M BPEeMEHM HYXKHO 3aKJIo4YaTh B allOCTPOQHI,
KakK TEKCTOBEIE CTPOKHU. 3a OOMNOJIHUTENIbHON mHpopMaluel obpatutech K [lompasmemny 4.1.2.7. SQL
npeaycMaTpUBaeT CIeOyIoIui CUHTaKCHUC:
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run [ (p) 1 'BHaueHue'

3mechk p — HeoOsA3aTeIbHOE YKa3aHKe TOYHOCTH, OIPeeisAioniee YMCI0 3HaKO0B IT0CJie TOYKU B CEKyHIaX.
To4HOCTE MOXKET OBITh OIpefeieHa OJI TUIIOB time, timestamp U interval B uHTepBane ot 0 mo 6. Ecnu
B OIlpefeJieHUM KOHCTAHTHI TOYHOCThL He yKa3aHa, OHa CYUTAETCS PAaBHOU TOYHOCTU 3HAUEHUS B CTPOKE
(#0 He Oomblre 6 udP).

8.5.1.1. laTbl

B Tab6nuie 8.10 mpuBemeHb HEKOTOPHIE AOIIYCTUMEIE 3HAYEHUS THUIIA date.

Taoaumna 8.10. BBoguMsbIe JaThl

IIpumep Onucanue
1999-01-08 ISO 8601; 8 ssuBaps B m000M pexkuMe (peKoOMeHayeMblHi popmar)
January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JII0OOM peXuMe datestyle
1/8/1999 8 sHBaps B pexuMe MDY U 1 aBrycTa B pexkuMe DMY
1/18/1999 18 ssHBaps B pexXuMe MDY; HEOIIyCTUMas faTa B APYTUX pexXuMax
01/02/03 2 suBapsa 2003 r. B pexume MDY; 1 ¢peBpansg 2003 r. B pexkuMe DMY
u 3 ¢peBpans 2001 r. B pexkuMe YMD
1999-Jan-08 8 sHBaps B II000M pexRuMe
Jan-08-1999 8 sHBaps B 1I000M pexKuMe
08-Jan-1999 8 ssHBaps B M1060M pexkuMe
99-Jan-08 8 sTHBaps B peXKUMe YMD; OIINOKa B OPYTUX pPeKHUMax
08-Jan-99 8 sHBaps; omnbKa B pekuMe YMD
Jan-08-99 8 sHBaps; ombKa B pexxuMe YMD
19990108 ISO 8601; 8 suBaps 1999 B nro6oM pexxuMe
990108 ISO 8601; 8 suBapst 1999 B nro6oM pexxuMe
1999.008 rog 4 OeHb roga
J2451187 IONIMAaHCKUM OEeHb
January 8, 99 BC 99 mo H. o.
8.5.1.2. Bpemsa
711 xpaHeHUsI BPEMEHU CYTOK 0e3 maThl mpefHa3HaueHbl TUIMH time [ (p) ] without time zone u
time [ (p) ] with time zone. Turm t ime 0e3 YTOYHEHUS 9KBUBAJIEHTEH TUIIY time without time zone.

[omycTuMble BBOOUMbBIE 3HAYEHUST 3TUX TUIIOB COCTOSAT M3 3aIllMCU BPEMEHU CYTOK U He00sI3aTEeJIbHOT'O
yKazaHu4 yacoBoro nosica. (Cm. Tabnuiy 8.11 u Tabnuny 8.12.) Ecyiu B 3HaUEHUY [JI4 TUIIA t ime without
time =zone YKa3bIBAaeTCS YacCOBOM MOSC, OH IIPOCTO UTHOpuUpyeTcsA. Tak ke OymeT UTHOPUPOBATHCSH
IaTa, eCclnu e€ yKasaTh, 3a HCKIIOYEHUEeM CiIydaeB, KOrma B yYKa3aHHOM dYaCOBOM I0sCe IIPUHAT
mepexoy Ha JIeTHee BpeMsi, HalpuMep America/New_York. B maHHOM cily4ae yKa3aTh faTy HE0OXOOMMO,
4yTOOBl CHCTEMA MOTIJIa OIIPENENUTDb, IPUMEHSIETCS JI OOBIYHOE UJIH JIeTHee BpeMs. COOTBETCTBYIOIIEE
CMeIlleHre 4aCOBOTO II0sICa 3allUChIBAETCS B 3HQUEHUM time with time zone.

Ta6muna 8.11. BBogumMoe BpeMsi

IIpumep OnucaHue
04:05:06.789 ISO 8601
04:05:06 ISO 8601
04:05 ISO 8601
040506 ISO 8601
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IIpumep Onucanune

04:05 AM TO ke, uTo u 04:05; AM He MeHsET
3HaYeHHe BpeMeHU

04:05 PM TO ke, 4TO ¥ 16:05; yacwl HOIXKHEBI OBITH
<=12

04:05:06.789-8 ISO 8601, c 4acoBBIM IIOSICOM B BHUIE

cMmernenus ot UTC

04:05:06-08:00 ISO 8601, ¢ 4acoBBIM HIOSICOM B BUIE
cMmernenus ot UTC

04:05-08:00 ISO 8601, ¢ 4acoBBEIM HOSICOM B BUIE
cMmertenus ot UTC

040506-08 ISO 8601, ¢ wyacoBEIM MOSICOM B BHUIE
cMmetenuda ot UTC

040506+0730 ISO 8601, c 4acoBBIM IIOSICOM,
3aJaBaeMbBIM HelleJIOYUCIIeHHBIM
cmenienuneM ot UTC

040506+07:30:00 cMmettenue oT UTC, 3agasHHOe OO0 CEKYH]
(ue momyckaetcs B ISO 8601)

04:05:06 PST 4acoBOU IOSIC 3afaeTcsa abbpeBuaTypou

2003-04-12 04:05:06 America/New_York YaCOBOM ITOSIC 3a0aETCS IOJTHBIM
Ha3BaHUEM

Taonuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep Onucanue

PST ab6peBuaTtypa (Pacific Standard Time,
CTaHgapTHOE TUXOOKEaHCKOe BpeMs)

America/New_York IIOJTHOE Ha3BaHHWE YaCOBOTIO II0sACa

PST8PDT yKa3aHHe 9acoBoro mosica B ctune POSIX

-8:00:00 cMelneHue yacoBoro nosica PST ot UTC

-8:00 cMmeleHnre 4acoBoro mosca PST ot UTC (
pacmmpenHsii popMmat ISO 8601)

-800 cMmeittenne yacoBoro nosica PST ot UTC (
ctaHpgapTHbIN ¢dopmart ISO 8601)

-8 cMmeitrenne yacoBoro nmosica PST ot UTC (
craHpgapTHbIM ¢dopmat ISO 8601)

zulu TIIPUHSATOE ¥ BOEHHEIX coKpammeHue UTC

z KpaTkas ¢opma zulu (TakzKe ompeneneHa B ISO
8601)

IToppo6GHee y3HaThL O TOM, KaK YKa3bIBaeTCs YaCOBOU I10sC, MOXKHO B ITogpasnene 8.5.3.

8.5.1.3. laTbl U BpeMs

IomycTumMble 3HAYEHWS THUIOB timestamp COCTOST W3 3amMCH OAaThl M BPEMEHH, II0CIIE KOTOPOTO
MOKET YKa3bIBaThCS YAaCOBOM TOSIC M He0o0s3aTelTbHOEe YTOUHEHWEe AD WIU BC, OTPEHEsSIollee 3IMOXy
OO HAIlel 5phl U HALIy 3Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aTh M IEPen YacCOBBIM IIOSICOM, HO
IpeAnoYTUTEIbHEE TIEPBLIN BapruaHT.) Takum 06pa3om:

1999-01-08 04:05:06

n