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NpeoucnoBue

OTa KHHTa sBAsSeTcs oduiMmanbHOM mokKyMeHTarueln Postgres Pro Standard. Oma Onlma HamucaHa
paspaborumkamu Postgres Pro, coobmiectBom PostgreSQL m gpyrumu goOGpOBOJIBIIAMHU ITapajljieIbHO
c paspaboTkoii mporpaMMHOro mpomaykra PostgreSQL m Postgres Pro. B Hel ommuchIBaeTcst BCS
(byHKITMOHATEHOCTD, KOTOPYIO OMUIIMAJIFHO ITOAAePKUBaeT TeKyIas Bepcus Postgres Pro.

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

* YacTts I mpencTasnsieT coboit HepopMaTbHOE BBEIEHNE OJIST HAUMHAOIINX.

* Yacts II onuceiBaeT g3bIK SQL u ero cpeny, BKO4Yas TUIH JaHHBEIX U QYHKIIUH, a TaK¥kKe
OIITMMU3AINI0 IPOM3BOOUTEILHOCTY Ha YPOBHE II0JIb30BaTeell. 9To OydeT I10J1e3HO IIPOYUTaTh
BCeM [oyb30BaTessaM Postgres Pro.

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

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

¢ Yacts V nmpegHa3HauveHa O 00ee ONBITHLIX II0JIh30BaTeJIel U COMePKUT CBeOeHUs O
BO3MOZKHOCTSIX PaCIINPEHUs cepBepa. ITa 4acTh BKITIOYAET TEMEI, IOCBSAIIEHHBIE, B YaCTHOCTH,
[I0JIb30BATEJILCKUM TUIIaM HaHHBIX U PyHKIUSM.

e Yacts VI comepKUT CITpaBOYHYIO HHpopManuo o KomaHgax SQL, a TakKe KJIIMEeHTCKUX U CEPBEPHBIX
IIporpaMMax. OTa YacTh OOIOJIHSAET Opyrue nHpopMaluei, CTPYKTYPUPOBAaHHOM II0 KOMaHIaM U
IIporpaMMaM.

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

1. Y10 Takoe Postgres Pro Standard?

Postgres Pro Standard — 3T0 06BbEKTHO-PEISIIIMOHHASA CUCTEMa ypaBjieHus 6azamu manHbx (OPCYB]I,
ORDBMS), pa3paborannas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — nporpamMmMe, pa3paboTaHHOM Ha ¢(aKyJIbTeTe
KOMIIBIOTEPHBIX HayK Kanudopuuiickoro yuusepcurera B bepknu. B POSTGRES nosB1iI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mo3gHee.

Postgres Pro Standard paGoTaeT BO BCEX OCHOBHBIX OIl€paIMOHHLIX cucTeMax Linux m Windows. Kak u
PostgreSQL, Postgres Pro Standard cooTBeTcTByeT TpeboBauusm ACID.

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

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH!

* H3MeHsIeMble IpeaCcTaBIeHUsS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM OOCTYIIOM

Kpome Toro, momp3oBaTenu MOTYT BcAdeCKU pacmupsarh Postgres Pro, tak ke kak u PostgreSQL,
HaIpuMep, co3fgaBasi CBOU

* TUIIBI JaHHBIX

*  (dyHKRIIUN

* OIepaTopsl

* arperaTHble QYHKINU

* MeTOIBl MHAEKCUPOBAHUSI
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IIponenypHbI€ A3BIKH

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemocTaBnsieT HauboJjiee aKTyalbHYI0 Bepcuio PostgreSQL ¢ OOHOIHUTEIBHBIMHA
U3MEHEeHUIMHU U PacCIIUpPeHusSIMHU. JTOT NPOOYKT BKJII0OYAEeT BCe HOBBEIE BO3MOXKHOCTH, pealn30BaHHEIE
KoMmmnaHuew Postgres Professional, a Takke cTopoHHNE HOPaOOTKH, KOTOPHIE yKe TPUHSATH COOOIIECTBOM
PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, momb3oBaTenu Postgres Pro
Standard nmony4alT paHHUY OOCTYII K Ba’KHBIM HOBOBBENEHUSAM U UCIPABIEHUIM.

IIpuMmeyanue

Postgres Pro Standard mpepocTaBnsieTcs TO clenyiolled nuileH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6a3aTeTbHO 03HAKOMbBTECH C YCJIOBHUSIMU JIMIIEH3UW, HPEXKOE YeM
3arpyzarThb M MCII0Nb30BaTh Postgres Pro Standard.

Postgres Pro Standard otnu4aroT oT PostgreSQL crenyrolue yCOBepIIeHCTBOBAHM:

VnydmeHHbIE MEeXaHN3M IIPOBEPKU OJTIOKHMPOBOK, HE OKA3hIBAIOIINHM OTPUIIAQTENLHOIO BIIMSHUS Ha
TPON3BOOUTEBHOCTD.

YBenudeHHas CKOPOCTh U 9Q(HEKTUBHOCTD IJIAHNPOBAHMUSA OJIS PA3/JIMYHBEIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE NTOTPebOIeHNe TaMsATU TpU 00paboTKe CJIOKHEBIX 3alIPOCOB CO MHOXKECTBOM TabJIHII.
IloGaBneHue BpeMeHH MJIaHUPOBaHUS B MH(GOPMAIIHUIO, BEIBOOUMYIO MOoOyjeM auto explain.
Bo3MOXKHOCTE 3aMeHHI HyJIeBoro 6aliTa 3amaHHbIM ASCII-cMMBOJIOM IIPU 3arpy3Ke JaHHBIX C
IIOMOIIILI0 KOMaHAE COPY FROM. (CM. onmcaHue napaMmetpa nul byte replacement on import.)
Hcnonb3opanne ICU Ha Bcex miaTdopMax C LeIbio 00eCIevuTs n1aTGpopMOHE3aBUCUMYIO
COPTHUPOBKY [OJI pa3/IMYHEIX JIoKael. [1o yMonuaHuio IpoBaep IIpaBUjl COPTUPOBKHU icu
3aenCcTByeTCs OJI BCEX JIOKaJjied, 3a UCKIoYeHueM C u POSIX. (CMm. I[Togpaspen 22.2.2.)
Peanuszanus mexanusma PTRACK, mo3BoJisiomiero nmporpaMmme pg probackup oTciexuBaTh
U3MEHEHUS CTPAHUIl IIPU CO3[aHNM MHKPEMEHTAIbHEIX PE3€ePBHBIX KOIIUH.

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

[MopgpmepxXKa 4TeHUS YyTUIUTOU pg controldata ¢aitnoB pg_control OT IPeOBIAYINIUX BEPCUU
PostgreSQL.

[TpoBepka COBMECTUMOCTH KJIaCcTepa, I03BOJISI0IIas OIpPefeinTh, COBMEeCTUMA JI TEeKyIas
Bepcus Postgres Pro c onpenenéHHBM KIaCTEPOM, U IIOHATH, KaKKe ITapaMeTPHl BJIUSIOT Ha
COBMECTUMOCTSH, He 3alyckas cepBep. (CM. onucaHue mapaMeTpoB —-z/-Z B postgres.)
B03MOXXHOCTE U3MEHEHUS IIapaMeTpPoOB primary_conninfo, restore_command U primary_slot_name
0e3 mepe3alrycka cepBepa.

Vnyulenus: pefakTUPOBaHUS B KOMaHOHOM CTPOKe C ucronb3oBanueM WinEditLine B Bepcuun psql
onss Windows, B TOM 4ucJie TToAaepXKa aBTOIOIIOTHEHEe B KOHCOJIU PS(l 1 u3MeHeHne KOOUPOBKYU
psql mo ymomuanuto Ha UTF-8.

YuauodumnupoBanHas CTPYKTypa ITaKeTOB OBOUYHBIX (haijIOB OJI BCeX OUCTPUOYTHBOB Linux,
yIpoIlaolias MUTPaliio MeXOy HUMHU U IT03BOJISONIas YCTaHaBIUBaTh HECKOJIBKO PA3JIMYHBIX
mponykKToB Ha 6a3e PostgreSQL coBMecTHO 63 KakKux-Tub0 KoHGIuKTOB. (CM. ['maBy 16.)

Postgres Pro Standard Take BKIOYaeT CIEAYIOIINE AOMOTHUTEIbHEIE MOMYJIH:

Mogyne dump stat, TO3BONIAIOMMNY COXPAHATh CTATUCTUKY OaHHBIX IPY PE3€PBHOM KOIIMPOBAHUM U
BOCCTaHOBJIEHUHU.

Mopyns fasttrun, KOTOphIN IIPeOOCTaBIsIeT TPaH3aKIIMOHHO-HEOE30MacHy0 QYHKIINIO IJId YCeYeHU
BpeMeHHBIX TabJiull, 4TO OpefoTBpalllaeT pa3pacTaHue KaTajora pg_class.

Mogyns fulleq, mpemocTaBIAOMINYN JOTIOTHUTENIBHBIN OIIEPAaTOP PaBEHCTBA AJI COBMECTUMOCTH C
Microsoft SQL Server.

Mogpyns hunspell-dict, mpegocTaBnsioniyii cioBapu O psana A3BIKOB.

Mogynb jsquery, peanus3yiomui cuelanabHbIN A3EIK 3alIPOCOB 1 3(PpHEeKTUBHOTO ITOUCKA I10
WHOEKCY B CTPYKTYPUPOBaAHHBIX JaHHBIX JSONB.

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

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

e Ilyn coeguHeHUM pgbouncer.

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

* pg probackup — MeHemXKep Pe3epPBHOT0 KOITMPOBAHUS ¥ BOCCTAHOBJIEHUS.

e Vrunuta pgpro controldata, moka3niBarolllas yIIpaBJISoIIyio nHpOpMaIuio Kiaacrtepa B
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTUMOCTH KJjlacTepa U/UjIu cepBepa.

e PacmwupeHre pgpro pwr, IMO3BOJIS0IIee II0JIy4YaTh OTYETHI 10 HAarpy3Ke, IOJIe3HbIe AJIS BEISBIIEHUA
HauboJiee PeCypCoEMKUX oepanui B 6a3e JaHHBIX.

¢ Pacmmpenue pgpro stats, KoTopoe cobupaeT CTaTUCTUKY BHITOTHEeHHUsT SQL-0m1epaTopos,
MOACYUTHIBAET CTATUCTUKY COOBITUH OXKHUAAHUS U ITPEOOCTABJISIET IPOYHE IIOJIE3HbIE METPUKH,
KoTOpksie B PostgreSQL Henb3s MONy4YUTh HUKAK MHaYe.

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

e Vrtunura pg repack mgms peopraHu3anuy TaOIHII.

* Mopgynb pg tsparser — anbTepHATUBHEBIN aHAIU3aTOP TEKCTOBOTO IIOKMCKA.

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

e Pacmmpenue pg wait sampling, mpegHa3HaYeHHOE OIS IIEPUOANUYECKOT0 cOOopa CTaTUCTUKH IO
COOBITHUSIM OXKUOAHUS. BOCIIOIBb30BaBIIKUCE 9TUM PACIIUPEHUEM, BBl CMOXKETE IMOHSATh XapaKTep
aKTHUBHOCTH CEpPBepa, B TOM YMCJIe YBUMETh TEKYIINE COOBITHUS OKHUIAHUS BO BCEX OOBIYHBIX U
¢ OoHOBEIX paboyux mpoIieccax.

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

e Mopgyns rum, npegocTaBisionui nagekc RUM Ha 6a3e GIN.

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

e Mopgynb sr plan, TO3BONAIONIUN COXPaHITh U BOCCTAHABIUBATH IIJIaHEL 3alIPOCOB.

Brinycku Postgres Pro Standard cnepnyioT 3a Beimyckamu PostgreSQL, X0TsI MHOTa MOTYT BBIITYCKaThCS
yamre. CxemMa BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha cxeMe BEPCUOHMPOBAHUS
PostgreSQL u BKII04YaeT OOMOIHUTEIILHYIO UMDY .

3. KpaTkaa uctopua PostgreSQL

OOGBEKTHO-PENSIIMOHHAS CUCTEMa YIpPaBjleHus1 0a3aMu HAHHBIX, MMeHyeMas ceromHs PostgreSQL,
npouszouuia oT nakera POSTGRES, manucanuoro B bepknu, KanudopHuiickoMm yHuUBepcurete. Ilocie
IOBYyX mecstuneTui padpabotku PostgreSQL ctan camoit pa3puToii CYB]l ¢ OTKPBITHIM MCXOIHBEIM KOTOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, BoarnmaBnsgeMulii mnpodeccopom Maiikiom CToyHOpeHKepoM, CIOHCUPOBAIU
arenTcTBo DARPA nipu Muno6opons! CIITA, YripaBneHue BoeHHEIX uccienoBanuit (ARO), HaumoHambHEBIM
Hayunwsii ®oupg (NSF) um kommanms ESL, Inc. Peanmzanums POSTGRES nHauamace B 1986 .
ITepBoHauvambHBIE KOHIIEIIINY CUCTEMEI OBIIIM TIPENCTaBIEHH B TOKYMeHTe ston86, a onucaHue mepBoit
MOMEeJIN NaHHLIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl IpaBUJI TOra ObLI TpeAcTaBieH B ston87a. CyTh
U apXUTEKTypa MeHe[Kepa XpaHuIuIa ObIJIM pacnucaHbl B ston87b.

C tex mop POSTGRES mpoImés HeCKOJIbKO 3TAlloB Pa3BUTHA. [IepBasa «memMoBepcus» 3apaboTana B 1987
u Onlma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcus 1, onmucanHass B ston90a, Oblnma
BEIIYIII€HA AJ1 HECKOJIBKUX BHEIIHUX [10JIb30BaTeen B nioHe 1989. B oTBeT Ha KPUTUKY IIEPBOY CUCTEMBI
mpaBun (ston89), ona Ovina mepemenana (ston90b), u B Bepcuu 2, BeIOyIlleHHOUN B mioHe 1990, Onlia
yKe HOBas cucTeMa npasui. B 1991 Brimia Bepcusa 3, B KOTOPOU IOSBUJIACH IIOAAEPIKKaA Pa3/IMYHEBIX
MeHeIXKepoB XpaHUJUIA, YIyYIIeHHBINM MCIIOJIHUTENL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnenpyiomue BeITyCKH m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIEeHB Ha YyIydIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.
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POSTGRES npumMeHsIcs Ojisd peaanu3alid MHOXKECTBA UCCIEf0BAaTEIbCKUX U IIPON3BOACTBEHHEIX 3aay.
B mx umcne: cuctema aHanmm3a (QUHAHCOBBIX OAHHBEIX, IAKET MOHUTOPHMHIA PabOThI pPEaKTUBHBIX
mBurartesnied, 6a3a maHHBIX HAOMIOOeHMU 3a actepompgaMu, 6a3a OAaHHBIX MEOUITMHCKOM WHMOpMammu,
HECKOJIbKO Treorpaduueckux uHGopMaumoHHEIX cucteM. POSTGRES TakXXe WHCIIONb30BAJICSA MOJIS
o0y4JyeHHsT B HECKONIbKHUX yHHBepcuTeTax. Hakonen, kommanus Illustra Information Technologies
(mo3xke craBlIasg 4dacThio Informix, KoTopas ceWdac IpuUHamiIeXuT [BM) BOCIONIb30BajlaChk KOOOM U
Halljla eMy KoMMepueckKoe npuMeHeHne. B KoHile 1992 POSTGRES cran ocHoBHOU CYB]l Hay4dHOTO
BBEIYHMCJIMTEIBHOIO ITpoeKTa Sequoia 2000.

B 1993 uwmcio BHEIIHMWX MOJIb30BaTeNed yaBowsoch. CTajo OYEBUOHO, YTO OOCHyXWBaHUE Koma U
IonmepsKKa 3aHUMaeT CIUIIKOM MHOTO BpeMeHM, U ero He XBaTaeT Ha UCClefoBaHUSA. [ CHUKEHUS
oTou Harpy3ku npoekT POSTGRES B Bepkiu O6b1 o¢uIlanbHO 3aKPHIT Ha Bepcuu 4.2.

3.2. Postgres95

3

B 1994 Ouppu 0 u Ixonnu Yen mob6aBunu B POSTGRES unTepmnperatop si3bika SQL. YkKe ¢ HOBHIM
uMmeHeM Postgres95 6w onyOmuKoBaH B MIHTepHeTe M Hadall CBOM IYyTh KaK ITIOTOMOK pa3paboTaHHOTO
B Bepxnu POSTGRES, ¢ OTKPHITEIM UCXOOHBIM KOIOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuicsa Ha 25%. Brnarogaps
MHOKEeCTBY BHYTPEHHUX U3MEHEeHHH OH cTan OwicTpee u ymobOHee. Postgres95 Bepcum 1.0.x paboran
npuMmepHo Ha 30-50% OvicTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). [Tomumo
WUCITPABJIEHUS OIINOOK, TPOUIOIIIH CIIEAYIONINE U3MEHEHUS:

* Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeticHas
6ubnuoTeka libpg yHacnemoBana cBo€ uMsa ot PostQUEL.) [Tog3anpockl He MoOaepKUBaIUCh OO
BeIXoma PostgreSQL (cM. HUXKe), XOTSI UX MO2KHO OHIJI0O MMUTHUPOBATh B Postgres95 ¢ momoirrsio
moJib30BaTeNbCKUX GyHKIUM SQL. By 3aHOBO peann30BaHbl arperaTHbie GyHKIuu. Takxke
[IOSIBUIIACh ITOAAEePKKa IIPeI0XkKeHNusT GROUP BY.

e Ins nHTepakTUBHEIX SQL-3anpocoB Onliia pa3paboTaHa HOBas IIporpamMma (psql), koTopas
ucnonb3oBana GNU Readline. Ctapas nporpaMMa monitor crajia He HyXKHa.

* TloaBunack HOBas KIUEHTCKasd OubnuoTera libpgtcl Ons nopaepxkku Tcl-kmueHToB. [Tpumep
0607109KH, pgtclsh, TPEOCTABIISAN HOBbIe KOMaHAw Tcl oiist B3amMopeicTBus nporpamm Tcl ¢
cepBepoM Postgres95s.

* Brin ycoBepieHCTBOBaH uHTEePdENC g paboTe ¢ 60nbmuMy 00beKTamMu. EQUHCTBEHHEIM
MEXaHU3MOM XPaHEHUS TaKUX JaHHBIX CTAJIM UHBEPCUOHHBIE 00BeKTH. (MHBEpCHOHHAS (dainoBast
cucteMa OblIa ymajeHa.)

* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIPDABUJIa COXPAHUIINUCE.

¢ C HMCXOOHBIM KOOOM CTAaIX PACIPOCTPAHATLCSA KpaTKHe ONMNCAaHUS BO3MOXKHOCTEH CTaHOapTHOI'O
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnonb3oBancs GNU make (BMecto BSD make). KpoMe TOro, ctaiao BO3MOXKHO
ckoMnunupoBaThk Postgres95 ¢ HemomgudunupoBanuoi Bepcuedt GCC (6110 UCIpPaBIEHO
BEIPpABHUBaHNE TaHHBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIOEPKHUT HUCILITAHHE BpeMeHeM. MBI BeIOpaIu
HOBoe mMs, PostgreSQL, oTpazxalomee cBsi3p Mexknay opuruHajabHeIM POSTGRES u 6omee mo3gmHUMH
BepcusaMu c nnogmepxkkoi SQL. B To ke BpeMs, MBI IPOLOJIZKUIIN HyMepaluio Bepcuii ¢ 6.0, BepHYBIINCH
K IIOCJIefoBaTENbHOCTH, HadaTou B rmpoekTe bepknu POSTGRES.

MHorue TPOmONXKalOT Ha3biBaTh PostgreSQL mmenem «Postgres» (Temepb yKe PEOKO 3ariaBHBIMU
OykBaMHu) IO TPAmWIMU WX MOJIsT TPOCTOTH. IJTO Ha3BaHWE 3aKPENMHWIOCh KaK IICEBOOHUM WU
HedopManbHOe 0O003HaYEHNE.

B mponecce pa3pabotku Postgres95 ocHOBHBIMH 3amadaMH OBIJIM ITOMCK M MOHHMAaHHUE CYIIEeCTBYIOIINX
npobinem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHThH CMECTHIINCh K peann3allud HOBBIX
byHKIIME 1 BO3MOXKHOCTEH, XO0TsI paboTa IIPOO0JIzKaeTCsI BO BCeX HalpaBJIEHUSX.
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4. CornaweHun

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

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

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

5. Kak npaBusibHO cooOwuTb 00 oLuMOKe

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

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

5.1. lvarHocTuka owmbokK

5

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

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

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

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

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

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

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

2. Y10 cooOwaTh

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

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

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

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

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

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

ITpumeuyanue

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

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

IIpumMmeuyanue

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

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

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

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

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

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

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

5.3. Kypa coobwaTb

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

He otmpaBnsiiTe oT4é€Tthl 00 ommbKax, crmemudUYHBEIX mjas Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mnmommepxuBaeTcsi cooOilecTBoM PostgreSQL. OpmHako BEHI
MOZKeTe coo0IIaTh M0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.
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Iaxxe ecnu Ballla ommOKa He CBs3aHa C O0coOeHHOCTsIMHU Postgres Pro, He IoOCHIIaliTe COOOIIEHUS
B CIIMCKM PACCBUIKK [JI IIONIb30BaTellel, HalpUMep B <pgsqgl-sql@lists.postgresqgl.org> WU
<pgsqgl-general@Rlists.postgresqgl.org>. OTU PaCCHIJIKH IpeaHa3Ha4YeHbl OIS OTBETOB Ha BOIIPOCH
TIOIb30BaTeNIeN, ¥ UX MONMHUCUYUKY OOBIYHO HEe XOTST IT0Ty4aTh coo0IIeHus o6 ommbKkax, 60jiee TOro, OHU
BPSMA TN UCIPABAT UX.

Takxe, MMOKaIyHucTa, He OTIIPaBIISHTE OTYETHI 00 ommbKax B CIIKCOK
<pgsgl-hackers@lists.postgresql.org>. DTOT CIIMCOK MpeOHA3HA4YeH [y 00CyKOeHusT pa3paboTKu
PostgreSQL, u OymeT myd4inie, ecinu coobmeHus 00 ommbKax OymyT CYIIECTBOBATh OTHOENBHO. MEI
nepeHecéM obCyxKaeHUe Balel OMMOKM B pgsqgl-hackers, ecqu cBs3aHHas ¢ PostgreSQL mpobGiema
moTpebyeT MOMOTHUTEIBHOTO PACCMOTPEHMS.

xxviii



HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

Ecnu BeI ycTanaBnusaeTe Postgres Pro caMocTosiTENIBHO, BOCIONB3YUTECh MHCTPYKIIUSIMHU 10 YCTAHOBKE
(FmaBa 16), a 3aKOHUYMB YCTAHOBKY, BEpPHUTECh K 3TOMYy BBeleHHUio. OO6s3aTelbHO IMIPOUYUTAUTE U
BHIIIOJIHUTE yKa3aHUS 10 YCTAHOBKE COOTBETCTBYIOIIUX II€ePEMEHHBIX OKPYKEHUS.

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




Hauamno

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 (12.13.1)

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 12.13.1 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 B0 TCsa 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.
(YtoOHl y3HATH O BHYTPEHHUX KOMAaHIAaX, BBEOUTE \? B IPUTJIAIEHMM KOMaHOHOM CTPOKHU psgl.) Bce
BO3MOXKHOCTHU psql MOKYMEHTHUPOBAHHI B cipaBKe psql. B aToM pyKoBomCcTBe MBI He OyieM UCII0JIE30BaTh
9TU BO3MOXKHOCTH SBHO, HO BHl MOXKETe U3YYHUTh UX U IPUMEHSTh ITPpU yOOOHOM CiIydae.
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2.1. BBepeHue

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

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

2.2. OCHOBHbI@ NMOHATUA

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

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

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

date date

)i

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

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

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

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

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

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

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

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

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiIHeHue 3anpoca

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

SELECT * FROM weather;
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.
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» 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



A3k SQL

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
TPYHIIUPYEMEBIE CTPOKH, UCIIOIb3Ys HAVING, ¥ IOOCYUTHIBAEMEIE CTPOKH, UCIIONIb3YS FILTER:

SELECT city, max(temp_lo), count(*) FILTER (WHERE temp_lo < 30)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | max | count
777777777 +77777+7777777
Hayward | 37 | 5
(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), count (*) FILTER (WHERE temp_lo < 30)
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;

12
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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!

13



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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)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, Pasmene 9.21, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBaHue — 3TO KOHIIEMIINS, B3sITasI U3 O6'beKTHO-OpI/IeHTI/IpOBaHHI>IX 6a3 maHHBEIX. OHa OTKPEIBAET
MHO2K€CTBO UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

KmoueBble clioBa ¥ UOEHTU(GUKATOPHE 0e3 KaBhIYeK BOCIIPUHMMAIOTCS CHUCTeMOi 0e3 ydéTa perucTpa.
Takum ob6pa3om:

UPDATE MY_TABLE SET A

5;
PaBHOCHJIEHO 3aIIMCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3YyEeTCA He(bOpMaJ'[LHOG COTrJjlallieHue 3allMChIBATh KJIIOYEBEIE€ CJIOBA 3arJIABHBEIMHU GYKBaMI/I,
da UMEeHad CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u mpyroii Tum uUOeHTUPHUKATOPOB: omoesi€éHHble udeHmupukamopsvl UMu udeHmugukamopsl 8
Kasviukax. OHH 00pa3yIOTCA MPU 3aKIIOYEHWH OOBLIYHOTO HaOopa CHMBOJIOB B OBOMHEIE KABLHIYKH (").
Takue umeHTU(HUKATOPE! Bcerna OyOyT CUNTATLCS HAeHTH(GHUKATOPaMHU, HO He KJIIIOYeBEIMH CJIoBaMu. Tak
"select" MOXKHO WMCIIOJIb30BaTh [Jid 0003HA4YEHUsS CTOJIOIa uiau TabmuIbl «select», Torma Kak select
0e3 KaBEIYEK OymeT BOCIPUHST KakK KITIOYEBOE CJIOBO U IIPUBENET K oImnbKe pa3zbopa KOMaHIHEl B MECTE,
TIie OXKHUOAeTCS UMS TaOIUIThl MU CTONOIa. TOT XKe mIpuMep MOXKHO MepenucaTh C UIeHTHPUKATOpPaMu
B KaQBHIUKAX CIENYIOIIAM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

UperTrdUKaTOPH B KABEHUYKAX MOTYT COOEPXKAaTh JIIOObIe CUMBOJIBI, 3@ UCK/TIOUEHUEM CUMBOJIA C KOOOM
0. (YToOBI BKITIOUUTH B TAKOW UAEHTU(PUKATOP KaBEIYKH, TPORYOIUPYHUTE UX.) ITO IMO3BOJISIET CO3aBaTh
TaGIUIIE ¥ CTOJIOIBI C MMEHAaMHU, KOTOPhie WHa4Ye ObliM OBl HEBO3MOXKHBI, HATIPUMED, C TpobenaMu Uiu
amnepcasgamu. OrpaHUYeHNe OIWHBI IPU 9TOM COXPAHSETCH.

Emé oguH BapuaHT UAeHTU(PUKATOPOB B KaBHIUKAX MMO3BOJISIET MCIIOIL30BaTh CUMBOIE Unicode 1o ux
KomaM. Tako¥ ugeHTUDUKATOP HaUuUWHAETCd C Us (CTpodYHas UM 3ariaBHasd U U aMIepcaHn), a 3aTeM
cpasy 0e3 mpo0esioB UOET OBOMHAS KaBbIUYKa, HAaIpUMep Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTH C OIIEPaATOPOM &. UTOOH €€ n30exKaTh, OKPYyKaNTe 3TOT orepaTop npobesamu.) 3aTeM
B KaBbIYKaX MOXKHO 3aluchiBaTh CUMBOJIEI Unicode aByMs criocoGamu: obpaTHas Kocas 4epTa, a 3a Hel
KOJI CHMBOJIa U3 YETHIPEX IMeCTHAAIIaTePUYHEIX 1P, 1160 oOpaTHas Kocas YepTa, 3HaK IIJII0C, a 3aTeM
KOJI U3 IMIECTHU IIeCTHAAUATEPUUHbIX ITudp. Hanpumep, uaeHTUGUKATOP "data" MOKHO 3alUCATh TaK:

Us"d\0061t\+000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIpUMepe 3aKOOHWPOBAHO PYCCKOE CIJIOBO «CJIOH», 3alHuCaHHOe
KUPHUJLINIIEN:

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

Ecnu BB XOTUTE MCIIONB30BaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €0 MOXKHO YKa3aTh,
mo0aBUB UESCAPE IIOC/I€ CTPOKHU, HAIIPUMED:

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

B KaudecTBe cmerncuMBOia MOXKHO BHIOpPATh 1I000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUYHON UGPEH], 3HAKa
IUTIOC, anocTpoda, KaBhIYKU UIK IPOOesIbHOI'0 CUMBOJIA. 3aMeThTe, YTO CIIEIICUMBOJI 3aKJIIo4YaeTcs He B
IBOVHEIE KaBBIYKH, & B allOCTPOQHL.

YToOH cenaTh CIeICUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAXKIH.

Unicode-dopMaT IMOTHOCTHIO TOAAEPKUBAETCS TONBKO IIPU UCIIOIb30BaHUM Ha CepBepe KOOUPOBKY UTF 8.
Korpga mcnonb3yroTcs Apyrue KOOUPOBKM, OONyCKaeTcsd yKalaHue TonbKo ASCII-cuMBooB (Cc KomamMu
oo \007F). 1 B UETHIPEX, U B IIIECTU3HAYHOMN (opMe MOKHO 3alMChHBaTh cypporaTHeie napbl UTF-16 u
TaKKM 00pPa30M COCTABISITH CHMBOJEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IeCTH3HAYHOH
(bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl He COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BEIUHSIIOTCS B OOWH CUMBOJI, KOTOPHEIHM 3aTeM Komupyetcsi B UTF-8.)
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HNpeHTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
UOeHTU(PUKATOPHI 03 KaBEUEK BCerma IIepeBOOsTCS B HUXKHUYM perucTtp. Hampumep, umeHTH(GUKATOPH
FOO, foo M "foo" CUMTAIOTCA OOMHAKOBEIMU B Postgres Pro, HO "Foo" U "FOO" OTJIMYHEI OPYT OT Apyra 1
oT nmpepsiayux TpeX. (I[IpuBemenne UMEH 6e3 KaBBYEK K HUXKHEMY PETHCTPY, KakK 3TO menaeT Postgres
Pro, HecoBMecTuMO co cTaHmapToM SQL, KOTOpPHIM IOBOPUT O TOM, YTO MMEHA MOJIXKHBI ITPUBOIUTHLCS
K BepxHeMy peructpy. To ecTh, COTJIaCHO CTaHAApPTy foo [OJKHO OBITH 3KBHUBAJIEHTHO "FOO", a He
"foo". IloaTOMy IIpU CO3TaHUU IIEPEHOCUMEBIX ITPUJIOXKEHUN pPeKOMeHOyeTcs ubo Bcerma 3aKiodaTh
onpeneseéHHOe UMS B KaBbIUKK, MO0 He 3aKI/II0YaTh HUKOITA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ecTh TpH THIIa KOHCTAHT No0pa3ymMesdeMbiX MUNo8: CTPOKU, OUTOBEIE CTPOKHU U YKCIIA.
KoHCTaAHTEI MOXKHO TakKKe 3allMChIBATh, YKa3hIBasd THUIIEI SBHO, YTO II03BOJISET IPENCTAaBUTL UX Oojee
TOuHO 1 06paboTaTh 6Gosee 3¢ GeKTUBHO. ITH BapHaHTH PACCMAaTPUBAIOTCS B CIENYIOIIUX IToApa3aeax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTpokoBasi KoHcTaHTa B SQL — 3To oObIYHasi IIOCIEeOOBaTEJIbHOCTh CUMBOJIOB, 3aK/IIOUEHHAS B
arroctpodml ('), Hampumep: '3to crpoka'. YTOOB BKITIOYHUTH alloCTPO¢ B CTPOKY, HAIIMIINTE B HEU OBa
anocTtpoda psAmoM, HallpuMep: 'Xauua n''Apx'. 3aMeTbTe, 3TO He TO JKe caMOe€e, YTO JBOMHAas KaBhIUKa

(").

I[IBe CTPOKOBBIE KOHCTAHTHI, pa3feéHHble TPOOEIbHBIMH CHUMBOJIAMU U MUHUMYM OOHUM nepesodom
CcmpoKu, oObeOUHSIOTCS B OOHY M 00pabaThIBAIOTCS, KaK eciu OBl CTPOKa Obljla 3amucaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIuCh:
SELECT 'foo' 'bar';
CYHUTAETCS CHHTAKCUYECKOU OmMOKOM. (9TO HECKOJIBKO CTPAaHHOE IT0BeeHNe OIIPeNeieHo B CTaHIapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsienoBaTeNibHOCTAMM B ctune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCJIENOBATEIbHOCTH», UTO SIBISIETCS pacIIMpPeHUEeM CTaHIOapTa
SQL. CTpoka CO CIENIOCJIEIOBATEILHOCTSIMU HaYWMHAETCs C OYKBHI E (3arjlaBHONM WM CTPOYHOI),
CTOSIIIIEN HEIOCPEACTBEHHO Ilepeld amocTpodoM, HampuMmep: E'foo'. (Korma KOHCTaHTa CO
CIIEIIIOCIIEIOBATEILHOCTHIO Pa30uBaeTCsI Ha HECKOJIBKO CTPOK, OYKBY E HY2KHO ITOCTABUTh TOJIBKO ITEepe
TIePBLIM OTKPBIBAIOIINM artocTpodoM.) BHYTpH TaKuX CTPOK CUMBOJ 00paTHOM KOCOM 4epTHI (\) HaUnHaeT
C-ntomo6HEBIE CneunocsiedogameibHOCMU, B KOTOPHIX coOYeTaHWe 00PaTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIoM(aMi) Ja€T onpenenéHHoe 6aliToBoe 3HaYeHHNe, KaK IToKa3aHo B Taomume 4.1.

Taonuia 4.1. CoernmnocijienoBare/ILHOCTH

CroenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GOpMHEI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

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

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

\uxxxx, \Uxxxxxxxx (x=0—9, A —F) 16- wnm 32-OMTHBINM IIeCTHAOIATEPUUYHBIA KO
cumMmBosia Unicode

JIro601 mpyroi# CUMBOJI, UOYIIHY IIOCNIe 0OpPaTHOM KOCOM YepTH, BOCIPUHUMAaETCsI OyKBaJlbHO. Takum
06pa3oM, YTOOBI BKITIOUHUTh B CTPOKY 00PaTHYIO KOCYIO YepPTy, HY2KHO HaIllMCaTh OBe KOCBIX YepTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucas \ ', B JOIOJIHEHNE K OOBIYHOMY CIIOCO0y ''.

Bel [momKHBI 103a60TUTHCSA, YTOOBI OAWTOBBLIE IIOCJIENOBATEJILHOCTH, KOTOPHIE BHEL CO37Aa€Te TaKUM
006pa3oM, 0coOEHHO B BOCBMEPUYHON U IIeCTHaALlAaTePHUYHOU 3amucy, oOpa30BLIBANIM [OIYCTHUMEIE
CUMBOJIEL B CepBepHOU KogupoBKe. Korma cepsep pabotaet ¢ koguposkoi UTF-8, BMecToO Takol 3anucu
0aliT clemyeT MCIIOJNb30BaTh CIlelocnenoBaTenbHocTH Unicode unm anbTepHATUBHBIM CHUHTaKCHUC
Unicode, onucanuwi#i B [Tompasmerne 4.1.2.3. (B mpoTHUBHOM cjiydae MPUAETCS KOOUPOBAThH CUMBOJILI
UTF-8 Bpy4HYIO U BRIIUCHIBATHL UX 110 6aliTaM, YTO OUeHb HEYIOOHO.)

CrennocnenoBaTenbHOCTH ¢ Unicode IIOMHOCTBIO IOOAEPKUBAIOTCS TOJIBKO IIPH MCIIOJIb30BAHUU Ha
cepBepe KOOUpPOBKM UTF8. Korga MCIONIB3YIOTCA OPyrue KOOUPOBKH, OOIIYCKaeTCs YKa3aHWEe TOJIBKO
ASCII-cumBosioB (¢ KogaMu mo \u007F). Y B 4eTHpEX, U B BOCBMU3HAYHOU HopMe MOIKHO 3alUCHIBATh
cypporatubie mapbl UTF-16 u TakuM 06pa3oM COCTaBNSATHL CUMBOJEI ¢ Kogamu Oomnbine yuem U+FFFF,
XOTS HaJIMuMe BOCbMU3HAYHOU (OPMBI TEXHUUECKU [ieaeT 3T0 HeHyKHEIM. (Korma cypporaTHble naphl
KCIIOJIB3YIOTCSI C CEPBEPHOM KOOUPOBKOU UTF8, OHM CHadaslla 00beOUHSAIOTCS B OOMHUH CHMBOJ, KOTOPBIH
3ateMm kogupyetcs B UTF-8.)

BHHUMaHHue

Ecnmu nmapamerp koHurypauuu standard conforming strings umeeT 3HaueHue off, Postgres
Pro pacnosnaér o6paTHYI0 KOCYI0 YepTy KaK CIIELICUMBOJI M B OOBIYHBIX CTPOKaX, U B CTPOKax
Cco crmeunociepoBaTenbHOCTAMU. OgHako B Bepcuu PostgreSQL 9.1 mo ymMoiI4aHUIO IPUHSATO
3HAYEeHWEe on, ¥ B 9TOM CJiydae oOpaTHasi Kocas 4YepTa PacCIO3HAETCS TOJBKO B CIELICTPOKAX.
9T10 moBeneHue OOMbIIE COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HapyIIUTh PaboTy MPUIIOKEHUH,
paccUYUTaHHBIX Ha TPEObIAYIINA pexXuM, Korga obpaTHas Kocasi 4epTa pacio3HaBanachk Besge. B
KadeCTBe BPEMEHHOTO PeNIeHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, HO JIy4Ille YUTH OT
Tako# npakTuku. Eciiu BaM HykHO, 4T0OBE oO6paTHas Kocas depTa IpencTaBisiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

B pomomHeHme K standard_conforming_strings IIOBemeHHEM OOpPATHOM KOCOH dYepTHl B
CTPOKOBEIX KOHCTAHTaX yIIPaBIAIOT IapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOI ¢ KomgoM 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocneposatenbHocTAMM Unicode

Postgres Pro Takxke mommep’KHWBaeT eIlé OOWH BapUaHT CIIEIOCJIe0BaTEIbHOCTEM, MTO3BOJIAIONINMI
BKJIIOYaTh B CTpoKM cuMmBoinbl Unicode mno wux komaMm. CTpokoBassi KOHCTaHTa CO
cueunocnenoBaTenbHocTaMu Unicode HaunHaeTcs ¢ Us (CTpouHas unu 3arjaBHas U ¥ aMmepcaHq), a
3aTeM cpaly 6e3 mpobestoB UAET anmocTpod, Hampumep Us ' foo'. (3aMeThTe, YTO IIPHU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIEPaTOPOM &. UTOOH €€ n30exKaTh, OKPYyzKaNTe 3TOT OepaTop rpoberamMu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOJIE Unicode mByMs crocoGamu: oOpaTHas Kocasi 4epTa, a 3a
HeH! KOJ CHMBOJIa M3 YETHIPEX IIeCTHAAIlaTEPUYHLIX 1udp, mnbo oOpaTHas Kocas yepTa, 3HaK IIIOC, a
3aTeM KO U3 IIeCTH IeCTHaAIlaTepUYHLIX 1udp. HampuMep, CTPOKYy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepyroiieM MeHee TPUBHAIBHOM IIPUMEpPE 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINILEN:

U&'\0441\043B\043E\043D"
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Ecnu BBl XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHY, HAIPUMED:

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

B KauecTBe cmelicuMBOJIa MOXKHO BbI6paTL JII000H CHMBOJI, KpoMée HIeCTHaJI].[aTepI/I‘-IHOfI I_[I/I(bpbl, 3HaKa
IIJIIOC, al'[OCTpO(ba, KaBBIYKH HUIIN Hp06eHBHOFO CHUMBOJIA.

CneunocrnenoBatenbHocT ¢ Unicode mopmepXKMBAIOTCA TOJIBKO IIPU MCIIOJIL30BaHUM Ha CepBepe
KoOupoBKU UTF8. Korga HCHONb3yIOTCA APyrue KOOMPOBKM, OONyCKaeTcs yKalaHue ToiabKo ASCII-
CcUMBOJIOB (C KomamMu mo \007F). M B dYeTHIpEX, W B IIeCTU3HAUHOM ¢(opMe MOKHO 3alUCHIBATh
cypporatueie mapbkl UTF-16 u TakuM 00pa30M COCTaBASITL CUMBOJMBEI ¢ Kogamu Oojbeiine yem U+FFFF
XOTS HaJlu4yMe NMIeCTU3HAYHON (OPMEI TEXHUYECKU AejlaeT 3TO HeHyKHBIM. (Korpma cypporaTHble maphl
HWCIIONB3YIOTCSI C CEPBEPHOM KOOUPOBKOM UTFS, OHM CHadajla OOBEeOUHSIIOTCS B OOWH CUMBOJI, KOTOPHIH
3aTteM Komupyetcst B UTF-8.)

Takke 3aMeTbTe, YTO cIelnociiefoBaTenbHocTH Unicode B CTPOKOBBIX KOHCTAaHTax paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiuu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TeM, YUTO
WHaye KIUEeHTCKUE IIPOorpaMMmel, IIpoBepsmoue SQL-onepaTopsl, MOKHO OyOeT BBECTHU B 3abJIyKaeHUE
U 9KCIUIyaTUPOBaTh 3TO KaK ysI3BUMOCTL, HanpuMep, misd SQL-unbveknuil. Ecnu aTOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIef0oBaTEeILHOCTY OyAyT BHI3EIBAThH OUIMOKY.

Y100 BKIIIOYUTH CII€EIICUMBOJI B CTPOKY 6YKBEU'[]:>HO, HaIIMIIINUTE €Tr0 OBaXKbI.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0JJ1apbl

XOTsI cTaHOAPTHHIM CUHTAKCHUC OJIST CTPOKOBBIX KOHCTAHT OOBIYHO OCTATOYHO yooOeH, OH MOXKEeT IIJI0OXO0
YUTATBHCS, KOTOa CTPOKA COOEPZKUT MHOTO amoCTPOodOB MM OOpaTHBIX KOCHIX UEPT, TaK KaK KaXKIbIH
TAaKOW CHUMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABAJIMCh YHUTAEMEIMH,
Postgres Pro mpepmaraeT elné omuH CIOCO0O 3allMCH CTPOKOBBEIX KOHCTAHT — «3aKIIYEHHEe CTPOK
B posuiapel». CTpOKOBasi KOHCTAHTa, 3aKJIIOYEHHAs B [OOJIJIaphl, HaYMHAETCS CO 3HakKa pojuiapa ($),
Heo0s3aTeJIbHOTO «Tera» M3 HECKOJBKHWX CHMBOJIOB U €II€ OJHOTO 3HakKa [AoJjijlapa, 3aTeéM COOEPIKUT
OOBIYHYIO ITOCJIEOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaQHYMBAETCS 3HAKOM [IOJjIapa,
TEeM Xe TerOM M 3aMHBIKAKIIVM 3HaKOM poinapa. Hanpumep, cTpoky «2KanHa O'ApK» MOXKHO 3alUCaTh
B moJIapax OByMs criocoOaMm:

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

3aMeTbTe, YTO BHYTPH TAKOM CTPOKH amoCTPOoGHl He HyKHO 3allHMCHBaTh 0COOBIM oOpa3oMm. Ha camom
Iese, B CTPOKE, 3aKII0YEHHON B IOJIJIapPhl, BCE CHMBOJIBI MOKHO 3aMIMCHIBATh B YMCTOM BU[IE: COOEPKUMOE
CTPOKHU BCerga 3alMcChIBaeTcss OykBambHO. Hu oOpaTHasi Kocasi 4depTa, HH OaXxe 3HaK Oojilapa He
SIBJITIOTCSI CIEILICMMBOJIAMHU, €CJIM TOJIbKO OHM He 00pa3yioT IIOCJIeZOBATEIbHOCTb, COOTBETCTBYIOIIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBBEIE KOHCTAHTHl B AOJIIapaXx MOXHO BKJIakIBaTh OPYT B IOpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble TeTu. Yallle BCEro 3TO HCIIONb3yeTCs NMPU HANMCAHUU OIpeneneHud GyHKIMH.
Hanpuwmep:

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

3mech OCIemoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas OyneT obpaborana, korga Postgres Pro 6yneT BEIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta MOCIEeNOBaTEIbHOCTL HE COOTBETCTBYET BHEIITHEMY TEr'y B fojjiapax ($function$), C TOUYKM 3PEHUSA
BHEITHEeN CTPOKHU 3TO ITPOCTO OOBIYHBEIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter CcTpOKH B HoJjIlapax, €CIHM OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBUJIAM, OIPeHdesIEHHBIM
O uOeHTUGUKATOpPOoB 0e3 KaBBIYEK, M K TOMYy XK€ He OOJIKeH codepzKaTb 3HaK [ojtapa. Teru
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PerucTpo3aBUCUMEI, TaK 4YTO $tag$String content$tag$ — IIpaBUIIBHAsA CTPOKa, a S$TAGSString
contentS$tag$ — HeT.

CTpoka B goJjiapax, Cliedyrollasi 3a KIJIIOUEBHIM CIIOBOM UIU HUAEHTU(PHUKATOPOM, HOJIKHA OTOENSITHCS
OT Hero NpoOenbHBIMM CHUMBOJIAMHU, MHA4e Hoiiap OyaeT CYMUTATLCS MHPOHOJIXKEHUEeM IIPembImyIIero
uneHTuduUKaTopa.

3akI04YeHne CTPOK B IOJIJIAPH He SIBISIETCS YacThio cTangapra SQL, Ho yacTo 910 60ee ymoOGHEBIHM c10Cco6
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHHIM BapuaHT ¢ anmoctpodamu. OH 0COGEHHO IIOJIEe3€H,
KOTJla HYXKHO IIPENCTABUTh CTPOKOBYIO KOHCTAHTY BHYTPHW OPYTrOHM CTPOKM, YTO HAcCTO TpebyeTcs B
OIIpeNeIeHUsIX MPOLEenypPHBIX GYHKIWH. OrpaHUYUBIINCH TOJBKO anocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIpUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMKU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH [0 OBYX IPU pa3bope BHEIIHEH CTPOKW, U HAKOHEIl 0 OJHOI'O IIpHU
006paboTKe BHYTPEHHEHW CTPOKU BO BPEMSI BHITIOTHEHUS QYHKIHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
po6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BruToBElE KOHCTAHTH MOTYT OBITH 3allMICAaHBI M IIO-OPYyrOMY, B IMIECTHAOIIATEPUYHOM BUIE, C HAYaJIbHOU
OYKBOM X (3arjlaBHOM MJIM CTPOYHOM), HAnpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIEHTHA IBOUYHOM, TOJTHKO
YeThIpe OBOMYHEIX IU(PH 3aMEeHSI0TCSA OOHOU IIeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapHl OUTOBBEIE CTPOKM HEJIh3SI.

4.1.2.6. YUncnoBble KOHCTAHThbI
YucioBbEIle KOHCTAHTEL MOI“YT 6bITB 3aJaHEI B CJ'IeJJ;YIO].U;GM O6HJ;GM BULE:

LJHPPBI

yudpel. [gu$per] [e [+-] yupps]
[yupet] . yugpnl| e [+-] yupps!]
yudpere [+-1 HHPE!

roe nudpsr — 9TO OOHA WM HECKONbKO mecsaTudHBIX 1mdp (0..9). Jo unu mocie OeCSTUYHOM TOYKU
(pu eé HanuuWM) HOIXKHA OBITH MUHMMYM OfOHa nudpa. Kak MuauMyM ofHa mudpa monKHaA CIegoBaTh
3a 0003Ha4YEeHHEM 3KCIIOHEHTH! (e), €CJIM OHO IPUCYTCTBYET. B 4YMCIIOBOM KOHCTaAHTE HE MOIKET OBITh
mpo6esioB UM APYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WX IJIIOC B Hadajie CTPOKU He
CYMTAETCS YaCThIO YHCJIA; 3TO ONepaTop, IPUMEHEHHEIM K KOHCTAHTe.

Heckonbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucymoBasi KOHCTAHTa, HE copepzKalas TOYKWM M SKCIOHEHTH, M3HAYalbHO pPacCMaTpPUBAETCS Kak
KOHCTaHTa THUIIA integer, €CNIM €€ 3HAUYeHWE yMellaeTcsd B 32-OMTHBI THUI integer; 3aTeM Kak
KOHCTaHTa THUIa bigint, eclu eé 3HadYeHUe yMeIaeTcs B 64-OUTHHIM bigint; B IPOTHBHOM ClIydae
OHa MMPUHUMAET THUIl numeric. KOHCTAHTHI, cogepaKallie HeCATUYHBIE TOYKY U/UJTN 9KCIIOHEHTHI, BCEraa
CYMTAIOTCS KOHCTQHTAMM THUIIA numeric.

HM3HayanbHO HA3HAYEHHBIM THII HAaHHBIX YMHCJIOBOM KOHCTAHTBEI 3TO TOJBKO OTIIPaBHAs TOYKa [JIS
aJITOPHUTMOB OIIPEEIeHus TUIla. B OONBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojiee MNOOXOOSIIEeMy THIIY MOJIS HAHHOTO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHI MOIXKETEe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOE 3HAYEeHNE KaK 3HaYeHHE OIpPeneléHHOrO THIla, TPUBEIST
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ero THUII K HykHOoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOe 3HAUYeHNe PacCMaTPHUBAJIOCh KakK
uMeroInee TUIl real (float4), HaIuCaB:

REAL '1.23' —- CTPOKOBBIHE CTHIb
1.23::REAL —-— crtunb Postgres Pro (ucTopuUueckuh)

Ha camoM perne 3TO TONMBKO YacCTHBIE CJIyYad CHHTAKCHCA MPUBENEHHUs THUIIOB, KOTOPBIA Oymer
paccMaTpuBaThCS Hasee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNoBs

4

KOHCTaHTy 006bIYHO20 THIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0c000B:

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

TeKCT CTPOKOBOI KOHCTAHTHI IepemaéTcs mpolleqype npeobpa30oBaHus BBOMA [JIsI THUIHA, 0003HAYEeHHOI 0
37Mech type. Pe3ynbTaToOM CTAHOBHTCS KOHCTAHTAa YKa3aHHOTO THIIA. fBHOE NOpUBEHEHHE THIIA
MOZKHO OITyCTHUTBb, €CJIM HY2KHBIM THII KOHCTAHTHI ONPENEsIIeTCsS OMHO3HAYHO (HampumMep, KOrma OHa
MIPUCBAUBAETCS HETIOCPEICTBEHHO CTOIOIY TabGJIUIILI), TAK KaK B 9TOM CiIydae IIPUBEeOeHUE IIPOUCXOIUT
aBTOMATHUYECKH.

CTpOKOBYIO KOHCTAQHTY MOZ2KHO 3allCaTh, MCIIOJIb3YA KakK OOBLIYHBLIM CHUHTAKCHUC SQL, TaK " (bOpMaT C
OoJiliapaMu.

Tak>ke MOXKHO 3aIlucaThb IIpUBeOgeHNne TUIIOB, UCIIOJIb3YysA CHUHTAKCHUC (I)YHK].[I/H;'I:
typename ( 'string' )

HO 9T0 pa®oTaeT He [OJIs BCeX MMEH THUIIOB; IoapoOHee 00 3ToM HamucaHo B [Togpasmnene 4.2.9.

KoHCTpyKIMIO ::, CAST() W CHHTAKCHC BHI30Ba (GYHKIMM MOXKHO TaKKe WCIONb30BaTh MIJIs
mpeo6pal30BaHUsT TUTTOB OOBIYHEIX BEIPAaKEHUH BO BpeMST BHITIOJTHEHU ST, KaK onmucaHo B ITogpasmerne 4.2.9.
Bo wu3bekaHne CUHTAKCUYECKOW HEONMPEeAeNnEéHHOCTH, 3alUCh run 'crpoxa' MOIKHO MCIIOIb30BaTh
TOJIBKO [JIs1 YKa3aHWS THUIla IPOCTOM TEKCTOBOM KOHCTAHTH. EmE OOHO OrpaHMYeHUE 3alUCU THI
'crpoxa': OHA He paboTaeT IJIsi MAaCCUBOB; IJISI TAKUX KOHCTAHT CJIELyeT UCIIOIb30BaTh : : WK CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTCs 0000IIeHMEM CTaHOapTa:
B SQL Tako! CHHTAKCHUC NOOAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI JaHHEIX, HO Postgres Pro mo3somnsiet
HUCIIOIb30BaTh ero Oy Bcex. CHHTAKCHUC C : : MMeeT UCTopuYeckue KOpHU B Postgres Pro, Kak u 3anuch
B BU1€ BbI30Ba (bYHKHHH

1.3. OnepaTopsbl

HmMmsi omepaTopa o6pas3yeT IIOCJIeIOBaATEILHOCTH He 0ojiee ueM NAMEDATALEN-1 (o ymom4yaHuio 63)
CHMBOJIOB U3 CJIEOYIOIIero CIucKa:

+-*/<>=~1@#% "~ &| 7
OnHaKo OJIsi UMEH OIIePaTOPOB €CTh eIl HECKOJIPKO OTPaHUYEHUN:

* CoueTaHUs CUMBOJIOB —— ¥ /* He MOT'YT IPUCYTCTBOBATh B UMEHU OIlepaTopa, Tak Kak OHU OyOyT
0603HayaTh Ha9ajio KOMMeHTapus.

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

~1@# %"~ &| 7

Hampumep, @- — [OMyCTHMOE UMsI OIlepaTopa, a *— — HeT. blarogapsi 9ToMy OrpaHUYeHHIo,
Postgres Pro moxeT pa30upaTh KOppeKTHbe SQL-3anmpock 6e3 Ipo6eoB MeKAy KOMIIOHEHTAMU.

3amuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITh MMeHa COCEIHUX OIIepaTOpOB
npobeamMu OjIsi OMHO3HAYHOCTU. HammpuMep, eciiy BhI OIIPedesIuIi JIEBhIM YHAPHBIN OIIepaTop C UMeHEM
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@, BBI He MOXKeTe HanucaTh X*QY, a MOJIXKHBI HanmucaTh X* @Y, 4ToOvl Postgres Pro ogHO3Ha4YHO IIpoYUTal
9TO KakK [JBa oIlepaTopa, a He OOVH.

4.1.4. CneuMasnbHble 3HAKU

HexkoToprie He andaBUTHO-IUGPPOBEIE CHUMBOJIBI MMEIOT CIIeIlMalbHOe 3HadeHHe, HO IIpU 3TOM
He SBASIOTCS omnepatopaMu. IlogpoOHee uX HCIIOIb30BaHME OyOEeT PaCCMOTPEHO NPH OIHMCAaHUU
COOTBETCTBYIOIIIETO 3JIEMEHTa CUHTAKCHCa. 3[eCh OHU YIIOMUHAIOTCS TOJILKO [JIsT CBeOeHUs U 000011eHNU S
uX IIpeJHa3Ha4YeHud.

* 3Hak mosutapa ($), IpeaBapsIOMIUN YUCII0, UCIIOTb3YeTCs OJIs MPEeaCTaBIeHUs ITO3UITMOHHOTO
rnapamMeTpa B TeJie onpeneaeHus PyHKIIMNA U1K IOATOTOBIEHHOr0 omepaTopa. B Apyrux KOHTEKCTax
3HaAK OoJIjlapa MOXKeT OBITh YaCThI0 MAEHTU()HUKATOPA HUJIM CTPOKOBOM KOHCTAHTHI, 3aKII0UYEHHON B
OOJIIapHL.

* Kpyrmnbie ckoOKH ( () ) UMeIOT 0OBIYHOE 3HAaYeHNEe U MIPUMEHSIIOTCS /ISl TPYIIUPOBKY BhIpaXKeHUM
U TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX Clydasax CKOOKM — 3TO HeoOxXxomumMasi 4acThb
CUHTAKCHCa OoIpefaenéHHbXx SQL-KoMaH.

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

* 3amsrtrie (,) HCIIOJIB3YIOTCSA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEeHu A
3JIEMEHTOB CIIMCKa.

* Touka c 3anaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTE BHYTPU KOMaHIHI,
3a UCKJIIOYEeHUEeM CTPOKOBHIX KOHCTAHT U/IU UOEHTU(GHUKATOPOB B KaBEIYKAX.

* JIBoeTouue (:) IpUMEHSIETCS /I BEIOOPKU «Cpe30B» MacCuBOB (cM. Pa3pmen 8.15.) B HeKOTOPHIX
nuanektax SQL (manpumep, B Embedded SQL) nBoeToune MoxKeT OBITHL NPpe¢UKCOM B UMEHU
[IepeMeHHOU.

* 3BE3m0OYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHHe BCEX MOJIEN CTPOKHU
WJIM COCTaBHOTO 3HadYeHus. OHa TaKyKe UMEeeT CIelabHOoe 3HaYeHNWe, KOTHAA UCIIOJIE3YyeTCsS KakK
apryMeHT HEKOTOPHIX arperaTHHEIX PYHKUINM, @ MMEHHO (QYHKIIUI, KOTOPLIM HE HYXKHBI SIBHBLIE
rmapaMeTpHl.

* Touka (.) UCIONTB3YETCS B YMCIOBLEIX KOHCTAHTAX, @ TaKXKe IS OTAeNIeHUsT UMEH CXeMbI, TaOIuIThl U
cToJIOIIA.

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 9TO IOC/IeHOBaTeJIbHOCThE CHMMBOJIOB, KOTOpas HAYMHAETCSI C OBYX MHUHYCOB H
IIPOJIOJIZKAETCS O KOHIIa CTPOKU, HAIlPUMeED:

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

Kpowme sToro, 6;10uHbEle KOMMEHTAapPUU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUYHLIE KOMMEHTAPHH

* C BIOXEHHOCTLIO: /* BIOXEHHBIM GIOK KOMMEHTapud */

*/
roe KOMMeHTapI/IfI HayYUHaeTCA C /* U IIPOOOJIZKAaeTCAd OO0 COOTBETCTBYIOIIETO BXOXKIEHUA * /. B1o4YHEIE
KOMMEHTapUX MOKHO BKJTagbIBAaTh APYT B IPYTa, KaK pa3peuieHo no craumapTy SQL (Ho He pa3pelieHo B
C), TAK 9YTO BBEI MO2K€T€ KOMMEHTHUPOBATH OoJbIrire OJI0KHU KOIIa, KOTOPEBIE ITPU 3TOM YK€ MOTYT COOEPXKATh
0JI0OKM KOMMEHTapUEB.

KOMMeHTapI/Iﬁ yoandeTCd M3 BXOOHOT'O IIOTOKA B Ha4adlie CHMHTAKCHYECKOI'O aHallu3a U q)aKTI/I‘IeCKI/I
3dMEHAETCsA HpOGGJ’IOM.

1.6. NpuopuTteThbl ONepaTopoB

B TaGnuie 4.2 moka3aHBl IIPUOPUTETH U OYEPENHOCTL OMIEPaTOPOB, HelcTByoiue B Postgres Pro.
BonbIIMHCTBO OII€PaTOPOB UMEIOT OAMHAKOBHIN IIPUOPUTET U BHIUUCIISIOTCS CJIeBa HallpaBo. [IpuopuTer
M 0YePEOHOCTDL OIEePATOPOB XKECTKO MUKCUPOBAHEI B CUHTAaKCHUYECKOM aHaJIn3aTope.
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Wnorma Bam noTpebyeTcst mo6aBiasiTh CKOOKM, KOTIa BBl KOMOWMHUPYETE YHAPHBIE M OMHAPHBIE OTIEPATOPEL.
Hampumep, BeIpaxkeHue:

SELECT 5 ! - 6;
OyneT pa3oOpaHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHaNIM3aTop [0 IMOCJIedfHEero He 3HAET, YTO oIlepaTop ! ompedeléH KakK IMOCTGUKCHBINM, a He
VH(PUKCHBIM (BHYTPEHHUM). YTOOB IOJIyYUTh JKeJTaeMbIl Pe3yJIbTaT B 9TOM CiIy4dae, Hy2KHO HaITUCaTh:

SELECT (5 !') - 6;

TakoBa 1leHa paciIupsIeMOCTHU.

Ta6aumna 4.2. [IpuopuTeT OMEepaTopoB (OT 0OIBINTEr0 K MEHbIIIeMY)

Oneparop/371€eMeHT OuepéaHOCTH Onucanue
ciieBa-HampaBo pa3menuTent MMEH TaOnuIlbl U
cTosnbia
cleBa-HamIpaBo IpuBefeHWe TUIIOB B CTUJIE

Postgres Pro

[] clieBa-HampaBo BHIOOP 37IeMEeHTa MacCHUBa

+ - CcIIpaBa-HalleBO VHapHBIU IIJIIOC, YHAPHBIN MUHYC

A CclIeBa-HamIpaBo BO3BeJIeHUE B CTEIIEHb

* /% cleBa-HampaBo YMHOEHUE, IeJIeHUEe, OCTATOK OT
oeJyieHus

+ - cleBa-HalpaBo CJIOJK€HMeE, BEIUNTaHue

(;mro60¥ mpyTol orepaTop) ciieBa-HampaBo BCe [Opyrue BCTPOEHHBIE U
II0Ib30BaTEJIbCKUE OIEePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR IIpoBepKa AuarasoHa, NpoBepKa
4JIeHCTBa, CpaBHEHUE CTPOK

<> =<=>=<> oIepaTophl CPAaBHEHUS

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

NOT CIIpaBa-HaJieBO JIOTU4eCKOe OTpHUIlaHUEe

AND cleBa-HalpaBo JIoTU4YeCcKas KOHBIOHKIU A

OR CJieBa-HallIpaBO JIorTu4YeCKad OU3BIOHKIIUA

3aMeTbTe, UTO IIpaBujia IPHUOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K OollepaTopaM, OnpenesiEHHbIM
TIOJIb30BATEJIEM C TEMHU K€ UMEHaMH, UTO U BHIINIEIIepeYUuCIeHHbIe BCTPOEHHEBIE onlepaTopkl. Hampumep,
€CJIY BHI OTIPEJIENIUTE OTIePaToOp «+» IJId HEKOTOPOTO HECTaHOAPTHOTO TUIIA JaHHKIX, OH OyIeT UMEeThb TOT
e IIPUOPHUTET, YTO U BCTPOEHHEIN ommepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JeJiaeT.

Korma B KOHCTPYKIIMHU OPERATOR HMCIIOJIB3YETCA MMSA oIlepaTopa COo CXEeMOH, HaIIpuMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMH B Tabnuie 4.2 CTPOKe «JI000M
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe WMEHHO OTEPAaTOPhl HAXOOSTCH B KOHCTPYKIUU
OPERATOR () .

IIpuMmeyanue

B PostgreSQL go Bepcuu 9.5 melricTBOBa/id HEMHOIO OPYyryUe IpaBuja IPUOPUTETA OIIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh II0 OOIIeMYy IIPaBUJIY; IIPOBEPKH IS UMEJH
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0oee BEICOKUM IIPUOPUTET; a NOT BETWEEN U CBSI3aHHEIE KOHCTPYKIMHU paboTaiy HeCcoriacoBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEE OKa3bIBaJICsA OIlepaTop NOT, a He BETWEEN. DTHU IIpaBuia
ObLTM M3MEHEHBl OJIA JIy4Illero COOTBETCTBUSA cTaHAapTty SQL u O yMeHBbIIEeHUS NTyTaHUITH
M3-3a HEeCOorJlacOBaHHOMW 00pPabOTKM JIOTMYECKU PaBHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4aeB 3TH M3MEHEHMUS HUKaK He MNPOSABATCSA, NTUOO0 MOTYT IPUBECTH K OIIMOKaAM THUIIA «HET
TAaKOT0 OoIlepaTopa», KOTOPhEIE MOXKHO Pa3pelnTh, mob6aBuB CKOOKU. OOHAKO BO3MOXKHEI 0COOLIE
criydau, Korga 3anpoc 0ymeTt pa3obpaH 6e3 omubKu, HO eT0 ITOBENeHNe MOXKeT U3MeHUThCA. Eciu
Bac GeCIIOKOUT, He HaApPYIIAlOT U 3TU M3MEHEHUs He3aMeTHO paboTy Balllero NPUI0KEHUS, BhHI
MOXKeTe IIPOBEPUTH 3TO, BKIIIOUMB KOH(PUTYPALUMOHHEIY ITapaMeTp operator precedence warning
U IpoHab/II0iaB, He MOSIBITCSA JIU IPEeNyIIPeXKIeHUs B XKypHaJe.

4.2. Boipa>keHua 3Ha4YeHunA

BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HBIX KOHTEKCTaX, HAallpUMep B CIIHMCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIOB B INSERT MM UPDATE HMJIM B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOB OTIHUYUTH €Tr0 OT
pe3ynbTaTa TaOIMYHOTO BBEIpAXKEHUsT (KOTOPHIM TpPEACTaBaseT coOoi Tabmuily). A caMu BBIPazKEHUS
3HAYEHUs YaCTO HA3KIBAIOT CKA/APHbIMU (MU TIPOCTO 8bipaxceHusmu). CHHTAaKCUC TaKUX BHIPAKEHUU
MMO3BOJIIET BRIYKUCIIATH 3HAUEHUS U3 MPUMHUTHUBHBLIX YacCTel, UCIIONb3ys apudMeTndecKue, JOTHUYeCKue
¥ OPYyTHE OIepaliu.

BrIpakeHusIMH 3HAUYEHUST IBIISIOTCS:
e KomcTaHTa UK HEIIOCPEeACTBeHHOe 3HaUeHne
¢ CcblIKa Ha cTober]

e CchIIKa Ha 1'IO3PIL[PIOHHBII>1 IIapaMeTp B TeJie OIIpeaejieHussa (I)YHKI_[I/II/I NN I10OAT0OTOBJIEHHOT O
omepaTopa

* BrIpaxeHUe C UHOEKCOM

* BripaxkeHue BriOopa noss

e [IpumeHeHue onepartopa

* BrI30B QyHKINU

e ArperaTHOe BhIpaXKeHUe

* BrI30B OKOHHOM QYHKIIUU

e [IpuBegeHme TUMIOB

e TIpuMeHeHUEe IPABUJI COPTUPOBKU
e CkanspHBIM ITOO3aIIpPoC

* KOHCTPYKTOp MaccuBa

e KoHCTpyKTOp TabIUYHOU CTPOKU

* KpOMe TOI'O, BEIPAaXKe€HNEM 3HAaYEeHUA ABJIIAI0TCSA CKOOKM (HpeJIHEISHa‘-IeHHBIe OJIA TPYIIINPOBKHU
HO)IBBIpa}KeHI/II;I U I1epeoIipenesieHusd IIPUOPUTETA )

B momosiHeHMeE K 9TOMY CIUCKY €CTh eIllé HECKOJIbKO KOHCTPYKIIUI, KOTOPhIE MOXKHO KJIaCCUGMUIIMPOBATH
KakK BBIPAXKEHUS, XOTsI OHH HEe COOTBETCTBYIOT OOIIMM CHHTAaKCHYECKUM mpaBunaM. OHM OOBIYHO UMEIOT
Bun (yHKIIMK WK oIepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYIOIIeM pasmene ['maBwl 9. [Tpumep
TaKO# KOHCTPYKITUHM — TIPEI0KEeHNe IS NULL.

Mul yxKe o0Cymuium KOHCTAaHTHI B I[lompasmene 4.1.2. B crnemyiomux pasmesiax pacCMaTPUBAIOTCS
OCTaJIbHBIE BapPUAHTEHL.

4.2.1. CcbiJZIKM Ha cTONOUbI
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CcHINKY Ha cTo6el] MOXKHO 3alucaTh B popMe:
OTHOINIEHHE . HMS_CTonbIia
3JIeCB OTHOmMEeHHe — HWUMMHA TaﬁJII/II_IBI (BO3MO}KHO, II0JIHOEe, C UMeHeEM CXGMH) unu eé IICEeBOOHUM,

OIIpefesIEHHBIN B IPENJIOKEHUN FROM. DTO UMSA M pPa3fedioulyi0 TOYKY MOXKHO OIYCTUTh, €CIIU UMS
cTon0OIla YHUKAIbHO Cpenu Bcex TabmuI], 3aJelCTBOBAHHEBIX B TEKYyIIEM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHLIE NapaMeTpbl

CchiZIKa Ha IO3WIIMOHHBIM MapaMeTp OpUMeHsieTcs s oOpallleHusT K 3HAaYeHWIO, IIepedaHHOMYy B
SQL-onepaTtop u3BHe. [lapaMeTphl UCIIONB3YIOTCA B onpepesyieHusIX SQL-QYHKIMNE U MOOTOTOBIEHHBIX
orepaTopoB. HekoToprie KITMeHTCKUe OUOIUMOTEKHN TaKXKe IOANepKUBAIOT Iepegavy 3HaYeHUH JaHHBIX
OTOenbHO OT camMou SQL-KOMaHIB, W B 3TOM ClIydae IIapaMeTpPHl II0O3BOJISIOT CChLIJIAThCSI Ha TaKue
3HayeHus. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CJIeAyIollei ¢popMe:

Syrcio

Hampumep, paccMOTpUM ciieAyolee onpenenesHre GyHKIUN dept:

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

3mech $1 Bcerma OymeT CChUIATHCSA Ha 3HAYEHUeE IIePBOTO apryMeHTa (YHKIINH.

4.2.3. NHpeKcbl 3J1eMeHTOB

Ecnu B BEIPpAKE€HHUU BBI MMeeTe [OeJI0 C MaCCHBOM, TO MO2KHO H3BJI€Yb OHpeHeHéHHbIﬁ €ro 3JIEMEHT,
HaIlnCaB:

BEIPAXEHHE [ HHOEKC]

UITH HECKOJIBKO COCEITHUX 3TIEMEHTOB («Cpe3 MacCHuBa»):

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

(3mech KBampaTHBIE CKOOKHM [ | OOJXKHBI OIPUCYTCTBOBATh OyKBasbHO.) KaxXnwiii mumexc caMm 1o cebe

ABJIAE€TCA BBIPDAXKEHHWEM, PEe3YyJIbTaT KOTOPOI'0 OKPYTJIdEeTCd K 6HI/I}KaI;IH_IeMy oeJjoMy.

B ob6miem cirydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[a BhIpazkKeHHe C MHAEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] UIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIFKO MHOEKCOB, ECJIM UCXOOHBIM MacCUB MHOTOMEPHLIN. Hanmpumep:

Mod_Tabnuua.crtonber_Maccus [4]
Mod_Tabnuia.cronber_maccus_2d[17] [34]
$1[10:42]

(dyurumug_maccus (a, b)) [42]

B mocmemHel CTpoKe Kpyribie CKOOKM HeoOxomuMmbl. [logpoOHee MacCHBBE PacCMaTPUBAIOTCS B
Pa3pene 8.15.

4.2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKa TalJIWIIEI), TOTHA OIpedesIeHHOe
ToJIe 3TOW CTPOKM MOZKHO M3BJI€Yb, HATIMCAB:

BEIDAXEHHEe . HM4d__I1OJI 4

B oOmieM ciy4ae sopaxemme TAKOTO THUIIA OOJIZKHO 3aK/IIOYAThCS B KPYIJIbIe CKOOKH, HO MX MOXKHO
OITYCTHUTB, KOTIa 3TO CChIJIKA Ha TaOIUIly WM MO3UIMOHHBIHN MapaMeTp. Hampumep:

Mod_Tabnuia.cronberll
$1.cronben
(dyHKUME_KopTex(a,b)) .cTon3
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(Takum 06pa3oM, IOJTHAS CCHUIKA HA CTOJIOEI — 3TO IPOCTO YACTHBIM Ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIY cTy4dal 37eCh — U3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

(cocTaBHOU_cTonbel) .none
(Mog_Tabnuila.CoOCTaBHOU_cTOonbEl) .mone

3mech CKOOKM HYKHEBI, YTOOBI IT0OKA3aTh, YTO cocTaBHO#_cTonben — 3TO UM CTONOLA, a He TaOIUIILI, U
YTO Mod_Tabnuua — UM TAOIUIILI, @ HE CXEMHI.

BBl MOXKeTe 3aIpOCUTh BCe ITOJISI COCTaBHOTO 3HAUEHUs, HAITHUCaB . *:
(cocraBHOH_cTonberr) . *
OTa 3anuch OEWCTBYET I0-pa3HOMY B 3aBUCUMOCTHU OT KOHTEKCTA; ImoapoOHee 00 3TOM TOBOPUTCH B
ITogpa3zpene 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
Cy1iecTBYIOT TPY BO3MOXKHEIX CUHTAKCHCA IPUMEHEeHUS OIepaTOPOB:

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

ITe omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONHUCAaHHBEIM B [Tompa3smerne 4.1.3, nubo 31O
OIHO U3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu00 MOJIHOE UMS ollepaTopa B ¢hopMe:

OPERATOR (cxema.HMd_oHnepaTropa)

CymiecTBoBaHHE KOHKPETHBIX OIIePaTOPOB M WX TUN (YHAPHBIM WM OMHAPHEIM) 3aBHUCHUT OT TOTO, KAk
W KaKWe OIepaTophl ONpefeeHbl CUCTEMOM ¥ MOIb30BaTejleM. BCTpOeHHBIE OmepaTOpPhl ONUCAHHBI B
I'maBe 9.

4.2.6. Bbi3oBbl hYyHKL UK

BrI30B (YHKIIMU 3aIllMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOIIOJTHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apTyMEeHTOB B CKOOKax:

uMa_¢QyHKOHH ([BblpaxeHHe [, BBIPAXEHHE ... 1)
HaanMep, TaK BBIYHUCIIAETCSA KBaJIpaTHI:IfI KOpPEHb U3 2:
sqrt (2)

CrmrcoK BCTPOeHHHBIX GYHKIUY IIpuBenéeH B [1aBe 9. [Tonb30BaTesIb TaKXKe MOXKET OIPefesiuTh U ApyTrue
byHKIIIN.

BrinonHsis 3allPpOCEI B 0ase OAHHBIX, TO€ OOHU IIOJIB30BAaTEJZIM MOTI'YT H€ OOBEpPATh OPYI¥MM, B 3allUCHU
BBI30BOB (OYHKIIMM cOOM0galiiTe Mepsl IPENOCTOPOXKHOCTH, onnMcaHHble B Pasmene 10.3.

AprymeHTaM MOTYT OBITH IPUCBOEHHI HEOOsI3aTeNbHEIE MMeHa. [TompobHee 06 aTom cMm. Pazmen 4.3.

IIpumMeuyaHnue

OYHKIIUIO, IPUHUMAIONUIYIO0 OOUH apryMeHT COCTaBHOTI'O THIIa, MOXKHO TaKKe BBEI3BIBATh, UCIIOIb3Y S
CHMHTAKCHC BHIOOpA MOJIsI, ¥ Hao00pOT, BHIOOD MOJIST MOZKHO 3alKucaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecTp 3amucu col (table) U table.col PaBHOCUJIBHBI X B3aHMMO3aMeHSeMbl. DTO IIOBEOEHUE
He OroBopeHO cTaHzapTtoM SQL, HO peanm3oBaHOo B Postgres Pro, Tak kKak 3TO IIO3BOJIIET
HUCMOJIb30BaTh (YHKIUU [OJI 3MYJISIUU <«BBIYUCISIEMBIX mojiei». IlogpoGHee 3TO OIMCaHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHuUs
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AepeeamHoe 8blpaldiceHue TPeAcTaBisieT cO00M IPUMEHEHWe arperaTHOM QYHKIWM K CTPOKaM,
BRIODAHHBIM 3ampocoM. ArperaTHast (GYHKIUS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUNW K OOHOMY
BBIXOOHOMY, KaK HaIpPUMep, CyMMa WIH CpenHee. ATperaTHOe BBEIDAXKEHHE MOXKET 3alKUChIBATHCSH
ClenyomuM 00pa3oMm:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... ] [ npemnoxenuwe_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yHakyug (ALL BepaxeHuwe [ , ... | [ #mpepgnoxenue_order_by 1 ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yakgug (DISTINCT BripaxenHue [ , ... ] | npemmoxeHue_ _order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

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

arperarHad_¢yHkyug ( [ BepaxeHue [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycunoBue_¢unberpa ) |

3mech arperarmag_¢yaxknmgs — UMS pPaHee ONpPeNeNéHHONM arperaTHod QyHKIWKM (BO3MOKHO,
IOIIOMHEHHOEe HMEHEM CXEeMbl), sopaxenne — JI000e BHIpaXKeHHE 3HaAYeHWs, He cojepxKallee B
cebe arperaTHOTO BHIPAXKEHUS UM BBI30Ba OKOHHOU ¢QyHKIuH. Heobs3aTenbHbIE ITPEOIOXKEHUS
npeninoxeHue order by WU ycloBHe_ _¢uiibTpa OIINCHIBAIOTCSI HUXKE.

B mepBoii ¢popMe arperaTHOTO BHIpaXKeHUsS arperaTHas (PYHKIIMS BBEI3BIBAETCH IJIT KaXKOAOW CTPOKHU.
Bropas ¢dopma sKBUBaJeHTHa IIepBOM, TaK KaK yKa3aHUe ALL IOZpa3yMeBaeTCs II0 yMOIYaHUIO.
B Tpetheli ¢dopme arperatHas (DyHKIIMS BEI3BIBAETCS OJIS BCEX PA3/IMUHBEIX 3HAYEHWU BHIPaXKeHUS
(mnu HabGopa pa3nIUYHBEIX 3HAYEHUU, OJIS1 HECKOJIPKUX BRIPAXKEHU), BEIIEJIEHHEIX BO BXOOHBIX HaHHBIX.
B uetrBépTo¥ dopMme arperatHas GYHKIUS BBEI3BIBAETCHA OJIS KaXKOOU CTPOKHU, TaK KaK HUKAKOTO
KOHKPETHOT'0 3HAa4YeHUs He yKa3aHO (0OBIYHO 3TO MMEET CMBICJI TOJIBKO OJIsT QYHKIIUM count (*)). B
mocnenHed (GopMe UCIIONb3YIOTC COpMupyow,ue arperaTHble GyHKIMK, KOTOPBIE OyAyT OIIMCaHbl HUXKE.

BonbmuHCTBO arperaTHHIX (QPyHKIWM HUTrHOPUpPYIOT 3HadeHuUs NULL, Tak 49TO CTPOKM, OJIT KOTOPBIX
BHIPAKEHMS BEIOAIOT OOHO MM HeCKOonIbKo 3HaveHud NULL, oTGpachiBaroTCsi. 9TO MOXKHO CUHTATh
UCTUHHBIM AJISI BCEX BCTPOEHHEIX OIIEPATOPOB, €CJIH SIBHO HE ITOBOPHUTCS 00 00paTHOM.

Hampuwmep, count (*) mogcuuTaeT o0llee KOIUYECTBO CTPOK, a count (£f1) TOJIBKO KOJIUYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct £1) HOACYUTAET UUCIIO
Pa3nIUYHBIX M OTIHYHEIX OT NULL 3HayeHu# cTonbma £1.

OOGHIYHO CTPOKHM HAHHHIX IIepemaloTCsA arperaTHON QYHKIIMK B HEOIpemeléHHOM IIOPSOKe M BO MHOTHX
CJIy4asX 3TO He UM€E€eT 3Ha4YeHUd, HallpuMep (I)YHKHI/ISI min BBIJIaéT OOWH U TOT 2K€ Pe3yJIbTaT HE3aBUCUMO
OT IIOPsAAKa IIOCTYIIAIOIINX JaHHBIX. O,'E[H&KO HEKOTOPEIE arperaTHeie Q)YHKHI/II/I (TaKI/Ie KaK array_agg ¥
string_agg) BEIOJAIOT PE3YJIbTAThI, 3aBUCAIIINE OT IMOPAOKA HAHHBIX. ,]:[J'IH TaKHX arperaTHbIX (I)YHKLII/II;I
MOZKHO HOOOABUTH npennoxeHue_order_by W 3aOaThb nyaﬂﬂﬁ IIOPAOOK. ITO npennoxenue order_ by
UMeeT TOT XKe CUHTAKCUC, YTO U IIpenJjioKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pasnerne 7.5,
3a HCKIIIOYEeHHEM TOro, 4YTO €ero BEIPpazKE€HHUSA HOJI2KHEIL 6bITb IIPOCTO BEIPAXKEHHWAMH, a HE€ HMMEeHaMu
Pe3yIbTUPYIONIUX CTONOILIOB UK YnciaMu. Hanpumep:

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

3aMeThTe, YTO IPHU HCIIOIb30BAaHUM arperaTHHIX PYHKIIUE C HECKOIBKUMHU apryMeHTaMH, IIpeloXeHne
ORDER BY MAET IIOCJIE BCEX apryMeHTOB. HampumMep, Hago OHUCaTh Tak:

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

IMocnepuuii BApUAHT CHHTAKCUYECKHY AOIIYCTHUM, HO OH ITPEICTABIIsIET COO0M BHI30B arperaTHo (QyHKIINHT
OOHOTO apTryMeHTa C ABYMS KIII0OYaMH ORDER BY (IIpHM 3TOM BTOPOM He MMeEeT CMEICJIa, TaK KakK 3TO
KOHCTaHTa).

Ecnu npennoxemme_order by MOOMOTHEHO yKa3aHMeM DISTINCT, TOTHA BCe BBIpaXKeHHUS ORDER BY
OOJIXKHBI COOTBETCTBOBATh OOBIYHEIM apryMeHTaM arperaTHod (QYHKIIUH; TO €CTh BEl HE MOXKeTe
COPTUPOBATH CTPOKHU IT0 BEIPAXKEHUIO, HE BKIIOYEHHOMY B CITMCOK DISTINCT.
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IIpumeuanue

B0O3MOXKHOCTE yKa3bBaTb U DISTINCT, ¥ ORDER BY B arperatHoi GyHKIUH — 3TO pacUIupeHue
Postgres Pro.

ITpu mobGaBneHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QyHKIIUM, OIMHMCAHHOM OO
9TOr'0, BBEIIIOJIHSETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHUBEPCATBbHBIX U CTAaTUCTUYECKUX arperaTHHIX
byHKIIMHI, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (YHKIIUH,
copmupyrwue dzpezamuvlie (GyHKUUU, AN KOTOPHIX npenmoxenue_order SIBIISIETCS 0053ame/ibHbiM,
00OBIYHO OTOMY, YTO BHIUHUCIIEHUE 3TOM (QYHKIIUKY UMEET CMBICJI TOIIBKO IIPHU OIIPEeNeIEeHHOM COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBIMU IIPUMEPAMU COPTUPYIOIINX arperaTHBIX QYHKIINY SBIISIOTCS BEIYHUCIIEHUST
paHra u npoileHTuns. [ copTupymollel arperaTHol GYHKIIUN npennoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN  GROUP (...), YTO HJIJIIOCTPUPYET IIOCIEOHUU NIPHUMep, IIPUBEOEHHLIN BHIIIE.
BripaxeHusi B npennoxemnun _order by BBIYMCISIOTCS OOHOKPATHO [MOJII KaXXMOOM BXOOHOM CTPOKHU
KaK apryMeHTH OOBIYHOM arperaTHod GQYHKLIUYU, COPTHUPYIOTCS B COOTBETCTBUM C TpeboBaHMEM
npennoxenud_order by ¥ IOCTYHalOT B arperaTtHyio (QyHKIUM KakK BXomsiIue apryMeHThl. (Ecniu
XKe npennoxenue_order_by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcs KaK apryMeHT(bI)
arperatHod (pyHKImMH.) BEIpakeHUsA-apTyMEHTHI, IpeAlIeCcTBYIOIMe WITHIN GROUP, (eCim OHM €CTh),
HA3BIBAIOTCS HeNocpedCmBeHHbIMU dp2yMeHmamu, a BhIpaXkKeHus, YyKa3aHHbBIE B npennoxernuy_order._by
— daepez2upyeMblMU dapeymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHoil (QyHKIIUH,
HEeIMOCPECTBEHHbIE apI'YMEHTHI BBIYMCISIOTCS OJHOKPATHO OJIS KaXXOOTO BBI30Ba QYHKIMH, a He OJIs
KaXOoM CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COOEPKAThb IIepeMeHHbIe, TOTbKO €CIIH 3TU IIepeMeHHbIe
CTPYIIIMPOBAaHLI B GROUP BY; 3TO CyThb TO K€ OrpaHHYeHHe, UYTO OEeWCcTBOBaJio Ovl, OyOb I3TH
HeIloCpPeCTBeHHBIE apr'yMeHTH BHE arperaTHOTro BhIpaxKeHus. HemocpeocTBeHHBIE apTyYMEHTBI 0OBLIYHO
UCIIONb3YIOTCSI, HAIIpUMep, OJI yKa3aHUs 3HadeHHUs IIPOLEHTUIIS, KOTOPOEe UMMEET CMBICJI, TOJIbKO
€CIIM 3TO KOHKPETHOe YMCJIO IOJI BCEro pacdeTa arperaTHod QyHKIMU. CIHCOK HeIloCpPedCTBEHHBIX
apryMeHTOB MOXKET OBITB ITYCT; B 9TOM CJIydae 3allHUIINUTe IPOoCTO (), HO He (*).(Ha camom mene Postgres
Pro mpumert 06e 3anucu, HO TOIBKO IIEPBasi COOTBETCTBYET cTaHOapTy SQL.)

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

OHa moiy4aeT 50-bIif TPOLEHTUIb, UIM MeOuaHy, 3HaYeHHUs CTOI0IAa income M3 TaOGMHIBI households.
B mamHOM ciy4ae 0.5 — 3TO HEIOCPEeNCTBEHHLIN apryMeHT; eCiu Obl Apo0b IIPOIEHTHUIIS MEHANIACh OT
CTPOKHY K CTPOKE, 9TO He UMeJIo OBl CMEBICIIA.

Ecnu mo6aBiieHO mpeaioXeHue FILTER, arperaTHOM (pyHKIIMHY ITOai0TCS TONBKO T€ BXOOHELIE CTPOKH, IS
KOTOPHBIX ycrosue_¢unsTpa BHIYUCISETCS KaK NCTUHHOE; APYTue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

INpepomnpenenénHble arperaTHble QyHKUuUM omumcaHbl B Pasmene 9.20. ITonb3oBaTenb TakKXkKe MOIXKET
OIIpeNeuTh APYyTHe arperaTHblie QyHKIUN.

ArperaTHoe BhIpaXeHHE MOXKeET (QUIypHUpPOBaTh TOJILKO B CIIMCKE PE3yJIbTAaTOB UMW B IPEAI0XKEHUU
HAVING KOMaHIBl SELECT. Bo BCeX OCTaNILHEIX IIPEII0XKEHNSIX, HalIpuMep WHERE, OHM 3allpeIleHbl, Tak
KakK 3TH MPEOIOKEeHUs JIOTUYECKU BBIYHCIISIOTCS [0 TOT0, KaK (DOPMHUPYIOTCS Pe3yJIbTaThl arperaTHBIX
byHK1IIH.
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Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBIYMCIISETCS [JII BCEX CTPOK Imops3ampoca. Ho ecnm B aprymeHTax (MU B ycaosmu_filter)
arperaTHoM (YHKIMU €CTh TOJIBKO IIepeMeHHbIe BHEIIIHEro YPOBHS, arperaTHasd QyHKIINS OTHOCUTCS
K OnumzKaWIlleMy BHEITHEMY YPOBHIO M BHIYHMCIISIETCS [JIs BCEX CTPOK COOTBETCTBYIOIIErO 3ampoca.
Takoe arperaTHoe BHIpaxkKeHHEe B II€JIOM SIBIISIETCS BHEIIHEM CCHIIKOM [IJI CBOETO0 IIof3amnpoca U Ha
Ka’XIOoM BHIYHCJIEHUM CUHUTaeTCsa KOHCTAHTOM. [Ipy 3TOM OOIyCTHUMOE II0JI0OXKEeHUe arperaTHON QyHKIINYT
OTPaHWYMBAETCS CIUCKOM pPe3yJIbTAaTOB M NpeNjIoXKeHueM HAVING Ha TOM YpPOBHE 3allpOCOB, I'he OHa
HaXOOUTCS.

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

Bui3oe8 0KOHHOU (pyHKUUU TIpeAcTaBisieT co00¥ IpuMeHeHHe (QYHKINK, MMOHOOHOM arperaTtHoM, K
HEKOTOPOMYy HaboOpy CTPOK, BRIOPAHHOMY 3allpPOCOM. B OTIMYMe OT BEI30BOB HE OKOHHEIX arperaTHBIX
byHKIIMM, TpU I3TOM HE NIPOUCXOOUT T'PYNIIMPOBKA BHIOPAHHBIX CTPOK B OOHY — KaxXpaas CTpPOKa
OCTaETCs OTHENIbHOM B pe3ynbTaTe 3anpoca. OgHaKO OKOHHAS (QYHKIMS UMEeeT JOCTYII KO BCEM CTPOKaM,
BOIIEOIINM B I'PYIITY TEKYIIEH CTPOKM COTaCHO yKa3aHUIO I'PYHIOUPOBKHU (COMCKY PARTITION BY) B
BBI30BE OKOHHOM QYHKITUY. BEI30B OKOHHON QYHKIIMU MOXKET UMETh CIenyioire GopMEbl:

umMda_@QyHKkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... |]) [ FILTER ( WHERE npennoxeHue_ ¢QurbTpa ) |
OVER wuM4g OKHa

umMda_@QyHKkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... |]) [ FILTER ( WHERE npennoxeHue_ ¢QurbTpa ) |
OVER ( onpenpesieHHe_OKHAa )

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uibrrpa ) | OVER mmMg _okHa

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

3HeCBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCH]BBHﬂe

[ MMdg_cymecTByoLero_oKHa |

[ PARTITION BY BrpaxexHue [, ...] ]

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

[ ompemeneHHe _paMKH ]
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmavamno_pamku AND kxoHeIl _paMkKH [ HCKIOUYUEHHE pPaMKH ]

3,‘11er Havamno_paMku U KkOoHeIl _paMky 3aJal0TCA OOHUM U3 CIIEOYIOIINX Ccr1oco0oB:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

U pckxmodyeHHe_pamMky MOXKET OBITh CIIeHYIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mecsh Belpaxenue — I3TO moboe BEIPpAKE€HUE 3HAYEHUA, HEe COOepxKalllee BhI30BOB OKOHHEBIX (I)YHKI_II/II;I

uMg_oxHa — CCBHIJIKA Ha UMEHOBaHHOE OKHO, OIpefesIEHHOe IIpeIioKeHrueM WINDOW B JaHHOM 3allpoce.
Tak>Xe BO3MO2KHO HAIIMCATh B CKOOKax IIOJIHOE onpeneneHHe_okHa, HUCIIONIb3ySd TOT K€ CHHTAKCHC
ompeneseHUsT UMEHOBAHHOIO OKHa B IIPEAIOXKEHHM WINDOW; ITOOpoOHee 3TO OMMCAHO B CIIpaBKe
no SELECT. CTouT OTMETUTh, YTO 3alllCh OVER uMg_okxHa HE IOJHOCTHIO paBHO3HA4YHa OVER
(umMa_oxHa ...); IOCJIeDHUM BapHaHT IIoApa3yMeBaeT KOIMPOBaHUE U U3MeHeHHe OIpefesieHus OKHa
u He OyOeT HOIIyCTUMBIM, €CJIM OIpeeieHre 3TOT0 OKHA BKIIOYAET OIlpeAesieHre PaMKH.

VYkazaHue PARTITION BY IPYyIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIMEeH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO MpemIoKeHni0 GROUP
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BY Ha ypOBHE 3alpoca, 3a MCKIIIOUeHHEeM TOTO0, YTO eTr0 apTryMeHTHl BCerfga MPOCTO BHIPAXXeHUs, a
HEe HMMeHa BBIXOOHBIX CTO_TI6LIOB UJIN 4ucia. be3 PARTITION BY Bce CTPOKH, BEIJaBa€MEI€ 3aIlIPOCOM,
paccMaTpuBAIOTCSA KaK OOWMH pa3pmell. YKasaHWe ORDER BY ONpedensieT MOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKU pa3mesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa M TaK 2XKe He IIPHMHHMMaeT MMEeHa BBIXOOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM ITOPSOKeE.

onpenenenue_pavxu 3alaéT HabOp CTPOK, 00pa3yoIUX PAMKY OKHA, KOTopas IIpedcTaBiseT coboit
TTOMMHOKECTBO CTPOK TEKYIIero pasfefia M HCIIONL3YeTCsS MJIsT OKOHHBEIX (YHKIMH, paboTarollux C
PaMKoii, a He Co BceM pa3gesioM. IToJgMHO0XeCTBO CTPOK B paMKe MOKEeT MEHSIThCSI B 3aBICUMOCTH OT TOTO,
Kakasl CTPOKa SIBISIeTCS TeKyllled. PaMKy MOKHO 3afaTh B peXKUMax RANGE, ROWS MJIX GROUPS; B KAXXIOM
clydJae OHa HAUMHAETCS C MOJIOKEHUS ravaro_pamxu M 3aKaHYHBAETCS MOJIOKEHUEM xorer_pamxH. ECITH
xoHer_pamxu He 3aJa€TCS SIBHO, IToApa3yMeBaeTcsa CURRENT ROW (TeKyIas CTpPoKa).

Ecnu ma yano_paMxH 3aJJaHO KaK UNBOUNDED PRECEDING, paMKa Ha4YHHAETCs C HepBOﬁ CTPOKH pa3pneriia,
a eClU xowmern_pamxu OIPENENEH KaK UNBOUNDED FOLLOWING, paMKa 3aKaH4YMBaETCS IIOCTIeHEeN CTPOKOM
pa3perna.

B pexume RANGE WM GROUPS wmauamo_pamki, 3aflaHHOE KaK CURRENT ROW, OMpe[esisieT B KayecTBe
Hadalla MepByi PoOCMBEHHYH CTPOKY (CTPOKY, KOTOpas IPU COPTHPOBKE COTIACHO YKa3aHHOMY s
OKHa TIPEMJIOKEeHWI0 ORDER BY CUMTAETCS PAaBHOW TEKYINel), TOTHa KaK xoxer_pawmxy, 3aJaHHBIA KakK
CURRENT ROW, OIpefesisieT KOHIIOM PaMKH IIOCJIETHIOI POACTBEHHYIO CTPOKY. B pexkumMe ROWS BapHaHT
CURRENT ROW ITPOCTO 0003HaYaeT TEKYIIYI0 CTPOKY.

B BapuaHTax ompegeneHus PaMKHU cvemernue PRECEDING U cmemernre FOLLOWING B KQYECTBE cMemeHHd
HOOJI2KHO 3aJaBaTbCsd BBEIPazKe€HHE, He cogepzKalllee Kakue-mbdo IIepeMEeHHEBIE U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX (lJYHKLII/IfI. YTO UMEHHO 6y;|1eT O3HA4YaTh crmemenue, OIIPpeOesIaeTCsa B 3aBUCUMOCTU OT PEeXKUMa
paMKu:

* B pexume ROWS cMemernue OOIXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpUIIaTENbHBIM IIEIEIM
YHCJIOM, ¥ 3TO YHCJIO OIpefesisieT COBUT, C KOTOPHIM Hadasio paMKH IIO3ULMOHUPYETCS Iepen
TeKylllell CTPOKOM, a KOHEeIl — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS cmemenne TaKXKe OOKHO 3agaBaThbCa OTIUYHBIM 0T NULL HeoTpuLIaTETbHEIM
eJIbIM YHUCJIOM, M 9TO YHCJIO ONpefenseT COBUT (ITI0 KOJIMYECTBY I'PYIIIT POACTBEHHBIX CTPOK),
C KOTOPBIM Hayajio paMK{ NO3ULHOHUPYETCSA Neper IPyHIIoN CTPOK, POOCTBEHHEIX TEKYIIEH, a
KOHeIl — II0CJIe 9TOU I'PYIIEL. 'PYHIy POOCTBEHHBIX CTPOK 00pa3yoT CTPOKU, KOTOPEIE CUUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PexXUMa GROUPS oIlpedefieHre OKHa [OJIKHO
comepxkKaTh IIpeaJioKeHnue ORDER BY.)

* B pexuMe RANGE AJIsI UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHre ORDER BY IOJIXKHO COmepzKaThb
POBHO ofuH cTomnbell. B 3TOM ciiydae cmemenwue 3aaéT MaKCHMaIbHYIO PA3HUIly MeXIy 3HaUueHHeM
3TOT0 CTO0Ia B TeKyIllel CTPOKe U 3HaYeHUeM ero XKe B IIPeIleCcTBYIOMINX UIU II0CIeyIoIIuX
CTpPOKaxX paMKu. TUNl HaHHEIX BEIPAXKEHUS cmemenyre 3aBUCUT OT TUIIA HAaHHBIX YIIOPSOOYUBAOIIETr O
cTtonb1a. [171s1 YUCIIOBBIX CTOJIOLOB 9TO OOBIYHO TOT K€ YMCJIOBOM THII, @ AJi CTOJIOLIOB C TUIIOM
maTa/BpeMs — THII interval. Hampumep, eciu ymopsagoduBamIUi CTOI0EIl UMEET THUI date
WU timestamp, BO3MOXKHA TaKas 3alluCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3HaUeHUE cremerue IIPU 9TOM MOKET TakK Ke ObITh OTIUYHBIM OT NULL u
HEOTPUILATEJIbHEIM, XOTS YTO CUUTATh «HEOTPHULATEILbHLIM», OyeT 3aBUCUT OT THUIIa JaHHHIX.

B mo6oM cnydyae pacCcTOsiHME OO0 KOHIIA PAaMKM OTPAaHWUYMBAETCS PACCTOSTHHEM OO KOHIIA pa3fesa, Tak
YTO IJIsI CTPOK, KOTOPBhIE HAXOOSATCS y KOHIIA pa3felia, paMKa MOXKET COOAepzKaTh MEHBIIE CTPOK, YEM
OJIsT APYTHUX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUuA 0 PRECEDING X 0 FOLLOWING paBHO3HAYHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeJINBO U OJId peXXHMa RANGE, B ClIy4dae IMoaXoOsaIero OJjid TUIla JaHHBIX
OoIIpenesyieHrs 3Ha4YeHUA <«HYJIA».

IHommoNMHEHUE HckaoueHHe_paMki II03BOJISIET UCKITIOUUTD U3 PaMKHU CTPOKH, KOTOPEI€ OKPY2KalOT TEKYIIYIO
CTPOKY, JaXe €CJIM OHHU OOJI2KHBI OBITH BKJTFOUEHBI COTJIACHO YKa3aHHuAM, OIIpenesIaioluM Hadallo U KOHEeI]
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paMKu. EXCLUDE CURRENT ROW MCKJII0YaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HMCKJIIOYaeT U3
PaMKHu TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjlacHO IIOPAOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaAeT
U3 paMKM BCe POACTBEHHBIE CTPOKHU [JIsT TEKYIIel, HO He COOCTBEHHO TEKYIIyI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJT4YaHUI0O — He MCKJII0YaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

ITo YMOJIYaHHUIO PaMKa oImpenendeTca KaK RANGE UNBOUNDED PRECEDING, 4YTO PaBHOCHUJIBHO
PacCIIunpeHHOoMY oImpenesieHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C YKa3aHuem
ORDER BY 3TO O3Ha4YaeT, 4TO paMKa GYHeT BKJIIOYATh BCE CTPOKH OT Ha4daJla pa3paejia OO nocnenHeun
CTPOKH, pOJICTBeHHOfI TeKymefI (mmmsa ORDER BY). be3 ORDER BY 9TO O3Ha4aeT, YTO B PaMKy BKIIIO9AOTCA
BCe CTPOKHU pa3neila, TaK KaK BC€ OHU CHUTAIOTCSA POOCTBEHHBEIMU TeKYH.[eI;I.

IelCTBYIOT TakXke CIIefylIol[ie OrpaHHYEHMS: B KadeCTBe mavana_pamxy HEJb3s 3afaTh UNBOUNDED
FOLLOWING, B Ka4eCTBe xoHya_paMkyx He OOIyCKaeTCsa UNBOUNDED PRECEDING U xorHen paMkx HE MOXKET
UOTHU B IIOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU ravano_pamxu AND xomen_pamxu NE€peQ Hauvamsom_pamxwu. B
YaCTHOCTH, CMHTAKCHUC RANGE BETWEEN CURRENT ROW AND cremenxne PRECEDING He OOIIYCKaeTCs. Ho
IIpHU 3TOM, HalIpUMeED, omupenesieHue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTHUMO, XOTA
OHO U He BblﬁepeT HHKadKHe CTPOKH.

Ecnu mo6aBneHo mpemiioxkeHne FILTER, OKOHHOM (YHKIIUM ITOJAIOTCS TOJIPKO T€ BXOJAHBIE CTPOKM, IJIS
KOTOPHIX ycroBHe _¢uias rpa BRBIYUCISETCS KaK UCTUHHOE; OPYTHUe CTPOKY oTOpackBaloTcs. [Ipennoxkenue
FILTER OONYCKaAeTCs TOJILKO IJIS arperupyolinX OKOHHBIX QYHKIIUH.

BcTpoeHHble OKOHHBIE (QYHKIUM onucaHbl B Tabnuie 9.60, HO mTOJB30BaTEIb MOXKET PACIHIUPUTH
9TOT Habop, co3maBasi cobcTBeHHBIE GyHKIMU. KpoMe TOro, B Ka4eCTBe OKOHHBIX (PYHKIIUN MOZKHO
UCTIOJIL30BaTh JIIOOBIE BCTPOEHHBIE MJIM ITOJIb30BAaTEIbCKUE YHUBEPCAJIbHBEIE, @ TaKXKe CTAaTUCTUUYECKUe
arperatHble pyHKIUMU. (COpPTUPYIOIINE U TUIIOTE3UPYIONIMe arperaTHble QYHKIINYU B HACTOSIIEe BpeMs
HUCII0/Ib30BaTh B KQUECTBE OKOHHBIX HEJIb34.)

3anuck co 3BE3TMOYKOM (*) IPUMEHSAETCS IIPU BEI30BE He UMEIOIIHUX IIapaMeTPOB arperaTHhIX GYHKIIUN B
KadyeCcTBe OKOHHBIX, HAIlpUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OBLIYHO HE
IIPpUMEHAEeTCA OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (DYHKI_[I/Iﬁ Takue (by'HKLII/II/I He OOIIYCKAIOT HUCIIOJIb30BAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apTr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEIX (by'HKI_II/Iﬂ pa3pellleHtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOKeHHUH ORDER BY.

IomonmHuTEeTHHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmene 9.21 u [Tompasmene 7.2.5.

4.2.9. NpuBepeHus TUNOB

[TpuBemeHUe TUMa OIMpefenseT mpeoOpal30oBaHUWE MAHHHIX W3 OMHOTO THUMA B ApPyroi. Postgres Pro
BOCIIPUHUMAET IBE PABHOCUILHBLIE 3aTIUCH TTPUBEEHUST TUTIOB:

CAST ( BelpaxeHHe AS THO )
BEIDAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHgapTy SQL, Torga Kak BapwaHT C :: — HCTOPUYECKOE Hacenue
Postgres Pro.

Korma mnpuBemeHMIO IIOJBEPraeTcsi 3HadeHHWe BBEIPAXKEHHS M3BECTHOTO THMA, MHPOMCXOMHUT
nmpeoOpa3oBaHHe THIIA BO BPEMsl BBIIOJHEHHSI. JTO IpHBEJeHHe OymeT YCIEIIHBIM, TOJBbKO €CJIH
ompedeNnéH MOOXOMOSIIMU omepaTop IpeoOpa3oBaHusi TuioB. OOpaTuTe BHUMaHWE Ha HEGObIIoe
OT/IMYME OT HPUBEOEeHUs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIE IIPEOCTABIIsIeT CO00M HayalbHOe IPHCBANBAHKE CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHue, IIprueMaeMoe [JIs JaHHOT'O TUIA HaHHHIX).

flBHOe mpuUBeOeHUEe THIIa MOXKHO ONYCTHUTb, €CIM BO3MOXKHO OJHO3HAYHO OIIPEHOesIuTh, KaKOW THII
IOJI)KHO UMETh BhIpakeHue (HalrpuMep, KOTfia OHO IPUCBAaUBAETCSA CTOJIOMY TaOGIUITLI); B TAKHX CIIydasix
CHUCTeMa aBTOMaTUYEeCKH IpeobOpas3yer Tui. OOHAKO aBTOMAaTHYeCKoe IIPeoOpa30BaHUE BHIIOIHSETCS
TOJIBKO MOJISI IPUBENEHUN C IMTOMETKOM «IOIIyCKaeTCs HesBHOe NMPUMEHEeHHe» B CUCTEMHBIX KaTalloTrax.
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Bce ocTtamnbHBIE IIpuBeOgeHud HOOJI2KHBI 3allMCHIBATBCSA SABHO. 31O OrpaHHNYE€HHNE IIO3BOJIAET n3bexarTn
CIOPIIPU30B C HEAABHBIM Hp806p830BaHI/IeM.

Takzke MOKHO 3allucaTh IIpuBeOgeHune THUIla KaK BEISOB (by'HKI.[I/II/I:
uMg_THHa ( BeIPAXEHHE )

OmHako 3TO0 OymeT paboTaTh TOJBKO MOJIs THUIIOB, MMEHA KOTOPHIX SIBISIOTCHA TaK¥XKe TONYyCTUMBIMH
uMeHaMu GQyHKOuE. Hampumep, double precision TaK MCIOJb30BaTh HENb3s, a floats8
(ambTepHATHBHOE Ha3BaHME TOTO XXe THUIla) — MOXKHO. KpoMe TOro, mMeHa THUIIOB interval, time
U timestamp M3-3a CHHTAKCUYECKOTO KOHGMIHMKTA MOXKHO HCIIOJIb30BAaTh B TAKOW 3allMCH TOJIBKO
B KaBhIUKaxX. TakuM o00pa30oM, 3amucCh NPUBEOEHUs THUIA B BUAE BHI30Ba (YHKIIWU HPOBOIUPYET
HECOOTBETCTBUS U, BO3MOXKHO, Tyd4liie OyOeT eé He IPUMEHSITh.

IIpumMeuyanue

[IpuBemeHue TUIla, IPEACTaBIeHHOe B BHUIEe BbI30Ba (QYHKIMM, Ha caMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MeXaHu3My. J[laXke IIpM HCIOJIb30BAaHUM MOBYX CTaAHOAPTHBIX TUIIOB 3alllCU
BHYTPHU HPOUWCXOAUT BHI30B 3apPETrUCTPUPOBAHHON (PYHKIIMHU, BBINIOIHSIONIEN ITpeoOpa3oBaHUE.
Ilo cormalieHWI0 MMEHEM TaKOoW (GYHKIHKM IIPeoOpa30BaHUS SIBJISIETCS WMS BBIXOIHOTO THIIA,
¥ TakKuM 00pa30M 3aIluCh «B BUME BLI30Ba (YHKIWU» €CTh HE YTO HMHOE, KaK IIPSIMON BHI30B
HUXKenexarlel ¢yHKIuU npeodpa3oBanus. [Ipu co3gaHuM IEePEHOCHUMOrO IIPUIOXKEHUS Ha 3TO
IMOBeIeHNEe, KOHEYHO, He CIIelyeT paccuYuThiBaTh. IlogpoOHee 3T0 ommcaHo B crupaBke CREATE
CAST.

4.2.10. NMpuMeHeHue npaBuJZl COPTUPOBKHU

IMpemoxkenne COLLATE IepeoInpenessieT IPaBUI0 COPTUPOBKU BhIpaxkeHUs. OHO mobGaBiIsieTcs mociie
BBIPAZKEHUS:

BeipaxeHHe COLLATE npaBHIO_COPTHPOBKH

TO0€e MNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(l)I/IKaTOp IIpaBHJla, BO3MOZKHO J:[OHOJIHeHHbeI NUMEeHEM CXeMEI.
HpennomeHHe COLLATE CBsI3BIBAET BEIPpazK€HHUe CHUJIbHEee, 4eM OIIePaTOpPkI, TaK YTO IIPpKU HGOGXOJZ[I/IMOCTI/I
CiiegyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuio COPTUPOBKYU He OIpeeeHo SBHO, cucTeMa Ju00 BEIOMpAET ero 1o CToJibilaM, KOTOphHIe
KCIIOJIb3YIOTCS B BEIpAXKeHUH, 100, €CNIM TaKUX CTOJIOIOB HET, IEPEKITI0YaeTC s Ha YCTAaHOBJIEHHOE OIS
0as3kl HOAHHBIX IMTPABUJIO COPTUPOBKHU I10 YMOJIYAHHUIO.

IMpemnoxenne COLLATE HMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHHWs: IepeolpenesieHHe IopsaKa
COPTUPOBKHY B MIPEMJIOKEHUN ORDER BY, HAllpUMep:

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

1 Iiepeolpenesienrue IIpaBHUJI COPTHUPOBKU IIPKU BBEI3SOBE (l)y'HKLII/II‘;I HUJIN OIIepaTOpPOB, BO3BPAIIAIOIIUX
SA3BIKO3dBUCHMEIE PDE3YJIbTATHI, HAITPDUMEDP:

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

3aMeThTe, YTO B MOCIeOHEM Cily4dae IIpefdjiokeHHe COLLATE mo0aBjIeHO K apryMeHTy ollepaTopa, Ha
OelcTBUEe KOTOPOTO MBI XOTUM IOBNIHUATh. [Ipy 9TOM He UMeeT 3Ha4YeHUs, K KAKOMY UMEHHO apryMeHTy
onepaTtopa unu GyHKIUKM nobaBnsgeTcss COLLATE, TaK KaK IIPaBUJIO COPTHUPOBKH, IPUMEHsEeMOe K
onepaTopy uam GyHKIUYU, BEIOMpaETCs NIPU PaCCMOTPEHUM BCEX apryMeHTOB, a SIBHOE IIpefjioXkeHue
COLLATE IlepeolpefenseT IIpaBUjla COPTUPOBKU I BCeX APYrUX aprymeHToB. (OgHako moGaBlieHUe
pas3HBIX IPEeoXeHUN COLLATE K HECKOJIbKMM apryMeHTaM OymeT omubOkoi. ITogpobHee 06 3TOM CM.
Pazpen 22.2.) TakuM o6pa3oM, 3Ta KOMaH[a BBIIACT TOT XKe pe3ybTart:

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

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

37ech IIPaBUJI0O COPTHUPOBKKM HENb3s MIPUMEHUTh K pe3yJbTaTy oIlepaTtopa >, KOTOPBIM WMeeT
HeCpaBHUBAEMHIH THUII HAHHEIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIM MOA3aIpoC — 3TO OOBIYHBIN 3aIllpoC SELECT B CKOOKaX, KOTOPBLIM BO3BpAIlaeT POBHO OOHY
CTPoOKy u omuH crtonbel. (Hamucanue 3ampocoB ocsemaeTcss B ['mase 7.) [locne BBEIIOTHEHUS 3alrpoca
SELECT ero e)II/IHCTBeHHHﬁ Pe3yIbTaT HCIIOJIB3YETCA B OKPYZKaAlOIeM €rOo BBhIPaXKEeHUH. B kauecTBe
CKaJIsIPHOTO TIOA3alIpoca HeJIb35 MCIIOJIb30BaTh 3allpPOCHl, BO3Bpallaiomme 6ojee OJHOM CTPOKU WIIU
crosnbma. (Ho ecnm B pesysbTaTe BHIIOIHEHUS IIOA3aIllPOC HE BEPHET CTPOK, CKAISPHBIN pPe3yJibTaT
cunrtaetrcs paBHEIM NULL.) B mog3anpoce MOKHO CChLIaThCS Ha IIepeMEHHBIE U3 OKPY2KaIoIlero 3anpoca;
B IIPOIIECCe OHOTO BRIYMCIIEHUS MOA3anpoca OHU OYOYyT CUMTAThCSA KOHCTaHTaMu. [Ipyrue BhIPpaKeHUS
C moa3amnpocamu onucaHsl B Paznerne 9.22.

Hampumep, ciemgyromuii 3apoc HAXOAUT CaMbIN HACEJIEHHBIN TOPO B KaXK/IOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPblI MACCUBOB

KOHCTpYKTOp MaccuBa — OTO BBIpaxkKeHHe, KOTOPOe CO3TaéT MAaCCHUB, OIpefesisas 3HAaYeHUs ero
anemMeHTOB. KOHCTPYKTOp MPOCTOTO MacCHMBa COCTOMT M3 KIIIOYEBOTO CJII0Ba ARRAY, OTKPHIBAIOIIEH
KBaIpaTHOM CKOOKM [, CTIMCKA BRIPAXKEHUM (pa3meIEHHBIX 3aNsTHIMK), 3aal0INX 3HAYEHUS 3JIEMEHTOB
MAacCCHBAa, U 3aKpLIBAIOIel KBaapaTHON cKoOKu ]. Hampumep:

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

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBAa CUUTAETCS OOIIMY THUI [JIsI BCeX BEIPaKeHUH, onlpene e HHbIH
0 IpaBujiaM, OENUCTBYIOIIUM M OJI KOHCTPYKIMU UNION u CASE (cM. Pazmen 10.5). Bel MoxkeTte
IIepeoIpenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)

10 PAaBHOCHUIJIBHO TOMY, 4YTO IIPDHMBECTH K HY2KHOMY THUIIY KazXKOO€ BbIpaXKe€Hue II0 OTHOEJIbHOCTH.
ITogpoGHee TpuBeIeHKME TUIIOB onucaHo B [Tompasmene 4.2.9.

MHoOroMepHbIe MAaCCHBLHI MOXKHO 00pPa30BBIBATh, BKIAObIBas KOHCTPYKTOPBI MacCuBOB. IIpu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO ONOyCKaTh. Hampumep, pe3yibTaT pPabOTH 3TUX
KOHCTPYKTOPOB OHUHAKOB:

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

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

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

{{1,2},4{3,4}}
(1 row)
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MHoOTroOMepHbIe MACCHUBBHI HOJIZKHBEI OBITH IIPSIMOYTOJILHBIMH, M II03TOMY BHYTPEHHHE KOHCTPYKTOPHI
OOHOTO YPOBHS MOIKHEI CO3IaBaTh BII0O2KEHHBIE MAaCCHUBLI OMMHAKOBOM pa3MepHOCTH. JIto6oe mpuBeneHne
THUIIA, IPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMAaTUYECKH PACIPOCTPAHSETCS Ha BCe
BHYTPEHHUE.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOpPaMu ARRAY,
HO 1 OPYyTrUMHU CHOCO6aMI/I, IIO3BOJIAIOIIMNUMUA IMIOJTYYUTh MAaCCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], £f2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]1]1, ARRAY[[5,6],17,811);
SELECT ARRAY[f1l, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;

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

Bl MozkeTe co3gaTh ¥ IIYCTOM MacCCUB, HO TaK KaK MaCCUB He MOXKeT OBITh He THUIIN3UPOBAHHEBIM, BEI
IOJIXKHBI SBHO ITPUBECTH IIYCTOM MacCUB K HyKHOMY Tully. Hanpumep:

SELECT ARRAY[]::integer([];

Takxe BO3MOXKHO CO3[aTh MaCcCHUB U3 pe3yJbTaTOB NIoA3amnpoca. B 3ToM ciydae KOHCTPYKTOP MacCHUBa
3aMMCHIBAETCS TAK JK€ C KJIFOYEBBIM CJIOBOM ARRAY, 3a KOTOPHIM B KPYTJIBIX CKOOKaxX ClIemyeT MOA3aIrpoc.
Hanpuwmep:

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

{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}
(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)

Tako# moa3ampoc OOIXKeH BO3BpalllaTh OOHUH cTojbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPYVIOIINN OTHOMEPHBIH MacCHB OymeT BKIIOYATh DIEMEHTHI [/ KaXOoH CTPOKHU-
pe3ynbTaTa IoH3ampoca W THUIOM 3JIeMeHTa OymeT THIl cToj0la pel3yibTraTta. Eciu ke Tum ctonbila —
MaccuB, OymeT co3IaH MaCCHB TOTO K€ THUIIa, HO O0JIbIllel pa3MepPHOCTH; B II000M CjIydae BO BCeX CTPOKax
IMoA3amnpoca OOXKHBL BEIIAaBAaTHCS MaCCHBBE OOUHAKOBOM PAa3MEPHOCTH, YTOOBI MOXKHO ORIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

HMHpeKCE MaccuBa, CO3LAHHOIO KOHCTPYKTOPOM ARRAY, BCerfa HadMHAIOTCSI C ogHOro. IlompoOHee o
MaccuBax BH y3HaeTe B Paszene 8.15.

4.2.13. KOHCTPYKTOPbI TaO/MNYHBIX CTPOK

KoHCTpyKTOp TabIUYHOM CTPOKHU — 3TO BRIpaXKeHHUe, co3palollee CTPOKY UJIW KOPTEeXK (MM COCTaBHOE
3Ha4YeHUe) U3 3HaYEeHUU ero apryMeHTOB-ojieli. KOHCTPYKTOP CTPOKH COCTOUT U3 KIIIOYEBOTO CJIOBa
ROW, OTKPBIBAIOIEN KPYTJIONW CKOOKM, HYJS WM HECKONIbKUX BHIPAXKeHUM (pa3mesIEHHBIX 3aIlSTBIMHU),
OIIpeNenaIonuX 3HaYeHNs oJiel, ¥ 3aKphIBalolel ckooku. Hampumep:

SELECT ROW(1,2.5, 'this is a test');
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Ecnu B cnucke 6o1ee omHOTO BEIPDAXKEHMsA, KJII0UeBO€e CJIOBO ROW MOXKHO OIIyCTHUTh.

KoHCTPYKTOD CTPOKU HOAAepKUBaEeT 3allUCh cocTasHoe_3HaueHHe.*, IPU 9TOM JlaHHOe 3HadeHNe OynmeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK e, KaK B 3alWCH .* HAa BEPXHEM YPOBHE CIHCKa SELECT (CM.
IMopmpa3zpen 8.16.5). Hampumep, ecnu Tabnuna t COOEePRKUT CTOAOILI f1 M £2, 9TU 3aIIUCH PABHO3HAYHEI:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW (t.f1l, t.f2, 42) FROM t;

IIpuMmeyanue

Do Bepcum PostgreSQL 8.2 3ammch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BBIpaXKeHUe ROW (t.*, 42) co3ZaBaji0 COCTaBHOEe 3HA4YeHMHe U3 [OBYX NOJIell, B KOTOPOM IIepBoe
mojie Tak ke OvUTO cocTaBHEIM. HoBoe moBepeHue 00BIYHO Gojiee mosyie3Ho. Ecim BaM HYXKHO
MIOJIYYUTh IPEKHEE OBEeHNEe, YTOOBI OOHO 3HaYEeHNE CTPOKHU OBIJIO BJIOKEHO B APYTroe, HATUIIINUTE
BHyTpeHHee 3HaueHUe 0e3 .*, HAaIpuUMep: ROW (t, 42).

[lo ymomuaHUIO 3Ha4YeHMWE, CO30aHHOE BBEIPpAXKEHUEM ROW, MMeeT TUIl aHOHUMHOHW 3anucu. Ecnum
Heo0X0oIMMO, ero MOXKHO IIPUBECTU K UMEHOBAaHHOMY COCTAaBHOMY THUNY — JIMOO K TUIY CTPOKM TaOIIUITH,
nmub0 COCTAaBHOMY THIIy, CO3[JAaHHOMY OIlepaTOpPOM CREATE TYPE AS. fIBHOe IIpuBegeHUE MOXKET
notpeboBaTLCS OIS MOCTUXKEHUS OOHO3HAaYHOCTU. Hampumep:

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

—— IlpuBeneHHe He TpebyeTcd, Tak XKak CymeCTBYeT Tonbko omnHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
getfl

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

—— Tenepb NnpHBeIeHHe HeOOXOOMMO [ONId ONHO3HAUYHOT'O BhIOOpa OYHKLMH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yHkuua getfl (record) He yHHKaNbHA

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

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

11
(1 row)

Hcnonb3yst KOHCTPYKTOP CTPOK (KOPTeXkKek), MOKHO CO3[aBaTh COCTaBHOE 3HAUYEHHE [JI COXPaHEHUS
B CTOJIOIIe COCTABHOTO THIIA MU OJIA Iepegaydu GYHKINY, IPUHUMAIOIEeH COCTaBHOM mmapaMmeTp. Takxke
BBl MOXK€TE€ CPaBHUTH OBA COCTABHLIX 3HAYEHHS MM IIPOBEPUTh UX C IIOMOIIBIO IS NULL MM IS NOT
NULL, HalIpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');
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—-— BHIOpPATh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

ITompoGuee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIB30BAThCSI B COYETAHUU C
mopas3anpocaMi, Kak onucaHo B Paspgerne 9.22.

4.2.14. NMpaBusia BbIYUCJIEHUSA Bblipa>keHum

ITopsimoK BBIYMCIEHUS IIOABHIpAXKEHUN He OIpedeseéH. B YWacTHOCTH, apryMeHTHl oliepaTopa WU
byHKIIMY He 0013aTeTbHO BEIYUCIIIIOTCS CJIeBa HaAIllpaBoO UJIH B JIIOO0M APYyroM ¢GUKCUPOBAHHOM ITOPSIKE.

Bonee Toro, ecnu Pe3yIbTaT BBIPDAXKEHHNA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €TI0 4aCTH,
TOrga Opyrue roaBhIPAXKEeHUA He GYI[YT BBIUYHUCIIATBCA BOBCE. HaanMep, €CJIN HalluCaTk:

SELECT true OR somefunc();
Torga QyHKIusS somefunc () He OyIOeT BBI3LIBATHCS (BO3MOXKHO). To Ke caMoe cIIpaBe[NINBO OIS 3allMCH:
SELECT somefunc () OR true;

3aMeTbTe, YTO 3TO OTIHUYAETCS OT <«ONTHUMH3AIMU» BBIYMCIIEHHS JIOTHYECKHX OIEePaTOPOB CJieBa
HaIpaBo, PeaIn30BaHHON B HEKOTOPHIX S3BIKAaX MPOTrPaMMHPOBAHUS.

Kak crmencTBue, B CIIOKHBIX BHIPAXKEHUSX HE CTOUT HCIIOIb30BaTh QYHKIIUYM C TOOOYHBEIMU 3(DherTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IOPSOOK BHIYMCIIEHUS WX MOOOYHBIE 3(PDHEKTH B IIPEOIOKEHUIX
WHERE M HAVING, TaK KaK 9TH HPEOJIOXKeHHUs TIIAaTeTbHO ONTHMHU3IUPYIOTCS NP MOCTPOEHWH IINTaHa
BRHITIOJTHEHUS. JIorTuuecKue BhIpaXKeHHUs (CoOYeTaHusi AND/OR/NOT) B OTHX MPEIJIOKEHHSIX MOTYT OHITh
BUIOHM3MEHEHHI JTI00BIM CIOCOO0M, OOMYCTHMEIM 3aKoHaMu BysieBoi anre6Gpsi.

Korpma mopsiiok BEIYMCIEHUS BaXKeH, ero MOXKHO 3a(UKCHPOBATH C IIOMOIIBI0 KOHCTPYKIIMU CASE (CM.
Pasmen 9.17). HanmpuMmep, Tako criocod u3bezkaTh IeleHus Ha HOJMIb B IIPEOI0KEeHUN WHERE HeHAIEXKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3omacHbIM BapHuaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3allUIlaeT BHIpaXkKeHue OT OIITUMU3allNU, II09TOMY MCIIOIh30BaTh
€€ Hy2KHO TOJIPKO IPU HeoO0XoouMocTH. (B gaHHOM ciydae ObII0 OBl IydIlle PeIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OpHakKo CASE He BCerfia CracaeT B MOJOOHBIX Ciydasx. [IoKa3aHHBIN BHIIIE TPUEM IIJIOX TEM, YTO He
TpefoTBpaIaeT paHHee BHIYKMCIIEHWE KOHCTAHTHHIX MOABHIpaxkeHmi. Kak ommcaHo B Pasmerne 35.7,
GyHKUMY ¥ OmepaTopHl, MOMEeYEeHHbe KaK IMMUTABLE, MOTYT BHIYMCIISTBCS NMPHU MJIAHWUPOBAHUM, a HE
BBIIOJTHEHUM 3ampoca. [1oaToMy B mpuMepe

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

, CKOpee BcCero, HpOPI30fIJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O, YTO IIJIaHWPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTaAaHTHO€ ITOOBEIPDAXKEHHE, HaXKe €CJIK BO BCeX CTPOKaX B Taﬁnnue x > 0, a 3Ha4YUT BO BpeM4d
BBEIIIOJIHEHHUSI BETBb ELSE HUKOI'Ia He 6YI[GT BEITIOJTIHATBCS.

XOTsI 9TOT KOHKPETHHIM IPUMEP MOXKET IT0Ka3aThbCsd HaAyMaHHBIM, IIOXO0XKHe CHUTyalliM, B KOTOPHIX
HesIBHO TOSBNISAIOTCSA KOHCTAHTH, MOTYT BO3HHMKATh M B 3alpocax BHYTpH (QYHKIHMN, TaK Kak
3HAYEHUS apryMeHTOB (PyHKIIMM U JIOKAJILHBLIX ITIEPEeMEHHBIX IIPHY IIJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KOoHCTaHTamMu. IloaTomy, Hampumep, B ¢yHKOUSX PL/pgSQL ropa3zmo 6e3omacHee [Ojis 3allUTHl OT
PUCKOBAaHHBIX BBIYMCJICHUHM MCIIOJIL30BATh KOHCTPYKIIUIO IF-THEN-ELSE, 4€M BhIPaXkKeHHue CASE.

EI.T.IG OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro IoaxXxoaga B TOM, UTO CASE He MOZKeT IIPeAOTBPaTUTh BEIYHUCIIEHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPAXKEHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA IIepe[n
BCEMH OCTAJIBHBEIMHU B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwouiemM 3aIlrpoce
MOZKET BOSHUKHYTb omubKa JeJIieHus Ha HOJIb, HeCMOTpPsA Ha TO, YTO OH Bpone ORI 3allUIIEH OT Hee:
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SELECT CASE WHEN min (employees) > 0
THEN avg (expenses / employees)
END
FROM departments;

ArperaTHble QYHKIHMM min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKaM,
TaK YTO €CJIM B KaKOH-TO CTPOKE IOoJie employees OKaXKETCS PaBHBIM HYIIIO, OeJleHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPUTH pe3yiabTaT (GYHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo QYHKIHUIO, CJIEemyeT
BOCIIOJIb30BATHCA MIPEHJIOKEHUIMU WHERE UK FILTER.

4.3. Bbi30B PYHKL MM

Postgres Pro mo3BonsieT BbI3BIBAaTh GYHKIIMKM C MMEHOBAHHBIMU IlapaMeTpaMM, MCIIONb3Ys 3alUCh C
NO3UUUOHHOU HUIH UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO IIoje3Ha OiIsd
byHKIIME CO MHOKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBI3b IIapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM U HaOE>KHOUW. B IO3UIMOHHOM 3amucy 3HAYEHUs apryMeHTOB (QYHKUIMM yKa3bIBAlOTCSI B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIlpefeneHuy QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJISIIOTCS C MapaMeTpaMyu QYHKIIUH 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YUYMTHIBANUTE BIIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Pazpene 10.3.

HpH 3amucu I00sIM CI0COO0M IIapaMeTPEHI, OJId KOTOPKBIX B OIIPEOEJIEHUN (I)YHKLII/II/I 3aJaHbl SHA4YEHHUA I10
YMOJI9YaHHWUIO, MO2KHO BOBCE€ H€ YKA3hIBATh. Ho 310 0Cc06EeHHO MONIe3HO IIpu UMEeHHOU rnepena4de, Tak Kak
OIIYCTUTH MO2KHO 0060 Ha60p IIapaMeTpoOB, TOTrOda KakK IIpu MMO3ULIMOHHOU IIapaMeTPhl MO2KHO OIIYCKATh
TOJIBKO IIOCJIEO0BATEJIbHO, CIIPDABA HAJIEBO.

Postgres Pro Takke IOOAEPKUBAET CMEWAHHYI0 Tepemady, KOorga ITapaMeTphl IepemaioTcss U 10
HNMEeHaM, U II0 IIO3UIINHN. B sTom Clly4ae IMO3UIIMOHHEBIE ITapaMEeTPhI JOJIZKHEI UOTHU IIepel IIapaMeTpaMu,
IIepenaBaeMbIMU 110 UME€HaM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IpUMepe Cedylolleid GyHKIIUN:

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

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

LANGUAGE SQL IMMUTABLE STRICT;

OYyHKIUSA concat_lower_or_upper UMeeT OBa 00s13aTEJILHBIX napameTpa: a 4 b. Kpome TOro, eCtb OgvH
HeoOs13aTeIbHBIN TapaMeTp uppercase, KOTOPHIN IT0 YMOTYaHUIO UMEEeT 3HaUeHUE false. ADTYMEHTHI a U
b OYZYT CII0KEHEl BMECTE U IIepeBeIeHbl B BEPXHUM UM HUKHUM PETUCTP, B 3aBUCUMOCTH OT TapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peanu3aluu QyHKIUY ceriyac He BaXKHH (moapoOHee 0 HUX pacCKa3aHo
B ['maBe 35).

4.3.1. No3MuMOHHaA Nepepaya

IMo3unuoHHas nepegadya — 3TO TPAAUIIMOHHBIM MEXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpuMep Tako# 3anucu:

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

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

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

hello world
(1 row)

3mech MmapaMeTp uppercase OIYIIEH, W MO3TOMY OH NMPUHUMAaeT 3HAYeHHWEe II0 YMOJYaHuio (false),
¥ Pe3yiIbTaT IEePEeBOOUTCS B HHUXHHUM pPErucTp. B IMO3HUIMOHHON 3amucH JII00ble apryMeHTHI C
oIIpeeéHHEIM 3HAaYeHNEeM 10 YMOJIYAHMI0 MOXKHO ONyCKaTh CIIpaBa HajleBo.

4.3.2. AMeHHasa nepepaya

I[lpu mMeHHOM Iepemade O apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHUsd 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 IIONy4YWJI 3HaueHUe false.
[TpeuMyIiecTBOM TaKOW 3amMCH SBIISIETCS BO3MOXKHOCTH 3alMCHBATh apPTYMEHTHI B JIIOOOM TOPSITKE,
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)

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

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

HpI/I CMeIllaHHOU IIepenayde rmapaMeTpHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHakKo Kak yYXKe OBIIIO
CKa3aHO, UMEHOBAHHEBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBEIMH. HaanMep:

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

HELLO WORLD

(1 row)

B maHHOM 3ampoce apTyMeHTH a U b IIepefgaloTCs 10 HO3UIIMHY, a uppercase — 10 UMeHHU. EMUHCTBeHHOE
000CHOBaHME TAKOT'0 BBI30BA 30E€Ch — OH CTajl 4YyTh Oojiee uuTaeMbIiM. OmHAKO [yisi 60Jiee CIIOXKHBIX
(byHKIMI ¢ MHOZKECTBOM apryMeHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHHUS 10 YMOJTYaHIUIO, UMEHHA TN
CcMelllaHHAas Tepegaya IMO3BOJISIOT 3allCcaTh BHI30B 3G (GEeKTUBHEE ¥ YMEHBITUTL BEPOSITHOCTD OIITHOO0K.
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IIpumeuanue

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

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

5.1. OcHoBblI Tabnuuy,

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

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

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

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

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

DROP TABLE my_first_table;
DROP TABLE products;

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

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

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

5.2. 3HaYeHuMA No yMOJTYaHUIO

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

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

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

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

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

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

3mech QYHKIIMS nextval () BLIOMpaeT oUuepemHoe 3HaueHue u3 nocsiedosamesbHocmu (cM. Pazmen 9.16).
910 ynoTpebeHne HaCTOJIBKO PACIIPOCTPAHEeHO, YTO OIS HeTro eCTh CIlelfajabHasg KOPOTKas 3aluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

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

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

CREATE TABLE people (

ce ey

height_cm numeric,

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

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

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

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

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

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

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

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

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

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.

50



OmnpeneneHue JaHHBIX

* T'eHepupyeMble CTOJIOLEI MOTYT COOEPKAThCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMU
obpatuTtech K CREATE FOREIGN TABLE.

® HpI/IMeHI/ITeHBHO K HacCJiIegoOBaHHUIO:

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

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

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

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

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

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

5.4. OrpaHu4yeHus

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

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

5.4.1. OrpaHuM4YeHMsA-NpPoOBepPKHU

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

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

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

product_no integer,

name text,

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

To eCTh, YTOORI CO30aTh UMEHOBAHHOE OTpaHUYEeHMEe, HAIIUIINTE KIII0YeBO€e CJIOBO CONSTRAINT, a 3a HUM
uneHTUGUKATOP U COOCTBEHHO onpenesieHne orpanudenusi. (ECiau Bl He OIIPeNeIuTe UM OTPaHuYeHU T
TakuM o0pa30oM, cucTeMa BLHIOEpET OJIst HETO UM 3a Bac.)

OrpanndeHne-IpoBepKa MOXKET TaK¥Ke CChIAThCS Ha HECKOJILKO CTOI0L0B. HanpumMep, eciiu Bbl XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOM OymeT Bcerma
MEHbIIIEe OOBIYHOM:

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

HepBI:Ie OBa OTPaHUYEHUSA OIIPEOeJIAI0TCA IIOXOZXKUM o6pa30M, HO OJIsd TPEThEro HCIIOJIb3YEeTCA HOBBIN
cuHTakcuc. OHO He CBS3aHO C OHpeHeHéHHHN[CTOH6HODL a IIpeaCTaBJIEHO OTHOEJIbBHBEIM J3JIEMEHTOM
B CITHMCKeE. OnpeneneHHH CTONOILIOB U TaKue olpenejienusa OrpaHquHHﬁ MOZXKHO II€epeCTaBJIsATE B
IIPOU3BOJIPHOM IIOPSAOKE.

HpO IIepPBEIE€ [IBa OI'PaHUYEHHd MOZXKHO CKa3dThb, YTO 3TO OIrpaHHUYEHUAd CTOJ'I6I_[OB, TOrga KaK TpeThbe
SIBJIIETCS OTpPaHMYEeHHEeM TabJIUIbl, TaK KaK OHO HAIIMCAHO OTHEJIbHO OT OIpefesieHui CTOJIOIIOB.
OrpaHu4YeHus CTOJOIOB TAaKXKe MOIKHO 3aIliCcaTh B BUE OTrPaHHYEHUI TAOIHILI, TOrma Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KakK IIOpa3yMeBaeTcs, YTO orpaHuYeHHe CTOJIOIla CCHIJIaeTCs TOJILKO Ha
cBsi3aHHHBIM cTosber. (Xotsa Postgres Pro aToro He TpebyeT, HO [ysi coBMecTuMocTu ¢ apyrumu CYB]I
JIydIlle CJIeloBaTh 9TO IpaBuiy.) PaHee mpuBedEHHBIN TPUMEP 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)
)i
HUnu maxe Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.

OFpaHI/I‘{eHI/IHM Ta6J'II/II_U:I MOZKHO IIPHCBaXBATh KME€HA TdK K€, KaK 1 OTrDaHUYEeHUMAM CTOJ'IGI_IOB:

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

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhHIpaXeHue NIPUHUMAaEeT
3"Hauenue true mnmu NULL. Tak Kak pe3yjlbTaTOM MHOTHX BhIpaxkeHuit c omepanHpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnyeHus He O6yayT npensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONIOEI He conepkuT 3HaueHuss NULL, MOKHO UCII0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOEe B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He moamep>XuWBaeT OTPaHWYEHUsT CHECK, KOTOpPBIE OOpaIarTCs K HAHHBIM, HeE
OTHOCSIIIMMCST K HOBOM WM WM3MEHEHHOU CTpoKe. XOTS OTrpaHWYeHHWe CHECK, HapylIalllee
3TO TIPaBUJIO, MOXKeT paboTaTh B MPOCTHIX CIydasix, B 00IeM cjiydyae HelIb3s TapaHTUPOBATH,
yTo 6asa OaHHBIX HE MPUAET B COCTOSHHWE, KOTHA YCIOBHE OTPAHUYEHUS OKAXKETCS JIOKHBIM
(BCnepcTBHME TOCHEAyIOUINX W3MEHEHUM [OPYTuX YYacTBYIOIIWX B €T0 BBIYHUCIIEHWH CTPOK). B
pe3yJibTaTe BOCCTAHOBIIEHUE BHITPYKEHHBIX JaHHBIX MOXKET 0Ka3aThCd HEBO3MOXKHEIM. Bo Bpemst
BOCCTAHOBJIEHUS BO3MOXKEH CcOOM, JaXke eCJiM IIOJTHOE COCTOsiHME 0a3bl AAHHBIX COTJIACYeTCS C
YCIIOBUEM OTPAHUYEHUS, [0 IPUYWHE TOTO, YTO CTPOKH 3aTPyKAIOTCS HE B TOM IIOPSIIKE, B KOTOPOM
aT0 ycnoBue OymeT cobimomaThcsi. [ToaToMy OJisi ompenesieHus OrPAaHMYEHUM, 3aTParuBaroIUX
Opyrue CTPOKU U OpyTHe TabJIMLEL, UCIOIB3yHTe OrpaHudYeHNsI UNIQUE, EXCLUDE MJIM FOREIGN KEY,
€CJIi 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe pean30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMEI TTPHU
BOCCTAHOBIIEHWH, TaK KaK B BHITPY3Ke Pg_dump TPUTTEPHI BOCCO3TAI0TCS MOCJIE BOCCTAHOBJIEHUST
OAHHBIX, ¥ TI09TOMY 3Ta ITPOBEePKa He OyAeT e CTBOBATH B IMIPOIIECCE BHITPY3KU/BOCCTAHOBJIEHUS. )

IIpumMeuyanue

B Postgres Pro mpenmosiaraeTcsi, YTO YCIOBHUS OTPAaHUYEHUHN CHECK SIBISIIOTCS IOCTOSTHHBIMH, TO
eCTb IPH OOWHAKOBHIX MAaHHLIX B CTPOKE OHHU BCErfa BHIOAIOT OOMHAKOBBIM pe3ynbTaT. MMeHHO
9TUM IIPEAIIONI0XKEHUEM OIPABOBIBAETCS TO, YTO OrPAHUYEHUS CHECK IIPOBEPSIOTCS TOJIBKO IIPHU
mo0aBJIeHMH WM H3MEHEHWM CTPOK, a He IIpH KaxXaoM obpamieHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAyHpPeXKIEeHNEe O HEJOIYCTUMOCTH OOpaIeHni K ApyruM TabnuilaM SIBJISETCS YaCTHBIM
CIIeCTBUEM 3TOTO IIPEAIION0KEHHS.)

OmHaKO 9TO IIPedIooXKeHHe MOXKeT HapyIlaThcs, KaK JacTo OBIBaeT, KOTHa B BBIPAXKEHUU
CHECK HMCIOJIb3yeTCs II0JIb30BaTeNbCKasa PyHKIMsI, II0BeIeHne KOTOPOI BIIOCIIEICTBUNA MEHSIeTCH.
Postgres Pro He 3ampelnaeT 3TOr0, W €CJIH CTPOKH B Tablulle MepecTaHyT yOOBIETBOPATH
OTPAaHUUYEHUIO CHECK, 9TO OCTAHETCS He3aMeYeHHBIM. B wuTore IIpPH IIOMHITKE 3arpy3uThb
BBITPYKEHHEIE T03XKe [aHHBIE MOTYT BO3HMKHYTH IPOOJIEeMEL. I[103TOMy HOOOOHEIE HM3MEHEHUS
PEKOMEHIOYeTCS OCYIIECTBIIAThH CJIEOYIOINUM o0pa3oM: yOaJIuTh OrpaHuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH ompeneseHue GyHKIIMY, a 3aTeM Iepeco3aaTh OrpaHuuYeHne TOU Ke KOMaHOoH,
KOTOpasi IPU 3TOM IIE€PEIPOBEPUT BCE CTPOKHU TaGIIHIILI.

5.4.2. OrpaHuyenusa NOT NULL

Orpaanuenve NOT NULL mpocTo yKa3bIBaeT, 4TO CTONOLY HEJb3s mpucBawBaTh 3HadeHwe NULL.
[Tpumep cuHTaAKCHUCA:

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

)i

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpPaHUYEHHE CTon0Ia W (PyHKIMOHAIBLHO
9KBHBAJIEHTHO OTPAHUYEHUIO CHECK (uMsg_cronbuya IS NOT NULL), HO B Postgres Pro siBHOe orpaHHUYeHne
NOT NULL pa6GoTtaet 6omee adhdHeKTuBHO. XOTsI y TaKOM 3aIlMCH €CTh HEJOCTAaTOK — HAa3HAYUTh UM
TAKHUM OTPAHHUUYEHUSIM HeJIb3s.

EcTectBeHHO, Omsi cTonblia MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHuYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO yYKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
HOpH,E[OK 30eChk He wumMeeT 3Ha4YeHUusd, OH He 00s13aTEeNbHO COOTBETCTBYET IIOPAOKY IIPOBEPKH
OTPaHUYEHUU.

s orpaHuyYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4TO CTonbelr
IOJIKEeH UMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbIicieHHO. CyTh XKe eTo B IIPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HadeHre NULL (3To moBefmeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL M MCIOIb30BaTh €ro B IIEPEHOCUMBIX IIPUJIOXKEHUSAX HE ClIeayerT.
(Ouo Onmo mobGaBieHo B Postgres Pro TOMBKO OJISI COBMECTHMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTh30BaTe ! JII0OAT eTro0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO MePeKIIIoYaTh
OorpaHUYeHUs B cKpuiite. Hanmpumep, Bl MOXKeTe HadaTh C:

CREATE TABLE products (
product_no integer NULL,
name text NULL,
price numeric NULL
)i
¥ 3aTeM BCTABUTLH KJII0OYEeBO€ CJIOBO NOT, roe HOTpe6yeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJIBITHHCTBO CTOIOIIOB OOJIKHEI OBIThH IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

Ol"paHI/I‘-IeHI/IH YHHUKAJIBHOCTU I'aPAHTUPYIOT, YTO OJaHHLEIE B OHpeJIeJ'IéHHOM CTOJ'I6LI€ UJIN T'PYIIIIEe CTOJ'I6I_[OB
YHHKAJIBHEI CPedu BCeX CTPOK Ta6J'II/I].[I>I. OrpaHquHHe 3allMChIBA€TCA TakK:

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

)i

B BHe OTPaHUYEHHUSI CTOIOIA U TaK:

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

UNIQUE (product_no)
)
B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIIpenejInTb OrpaHUYEeHHuEe YHHUKAJIBHOCTU [OJIsA TPYIIIIEI CTOH6HOE 3allUIIIUTEe €ro B BHUOE
OrpaHNYEHUA Ta6J'II/II_U:I, IIepevyucCiiuB UM€E€Ha CTOJ'[6LIOB qyepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)
Takoe orpaHuYeHMe yKa3hlBaeT, YTO COYeTaHWEe 3HAUEHUU IePEeYUCIeHHBIX CTOJIOIOB AOMXKHO OBITH
YHUKAJIbHO BO BCel Tabiuile, TOrga Kak 3Ha4eHMs KaxXKoTo CTOJIOIa 0 OTOEIbHOCTY He MOXKHEI OBITh
(1 06BIYHO He 6YOyT) YHUKAIbHBIMMU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM o6pa30M:

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

)i

ITpu mobGaBieHWM OTPAaHUYEHUS YHUKAIbHOCTH OymeT aBTOMaTH4YeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIHE CTONIOIOB, IEPEYNCIIEHHEIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacImpoCTpaHSwINeecss TOJNBPKO HA HEKOTOPhe CTPOKH, HEeNb3s 3alucaTh B BUOE OTPAHHUYEHUST
YHUKAJTBHOCTH, OMTHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBIN WHIEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTH HApyIIaeTCs, eciiu B TabJuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, Y KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HaAYaeT, YTO Oaxe IpHu
HaIW4YUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. ITO
TMOBEeJIeHNEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl ciwimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeiiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPUJIOKEHUS.

5.4.4. NepBUUYHbIE KJIIO4YM

OrpanudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3yIOIIH eT0 CTOJIOEI] MIX I'PYIIIIa CTOJIOOB MOXKET
OBITh YHUKAJIPHBIM UOEHTU(MUKATOPOM CTPOK B Tabsmuie. [is 3Toro TpebyeTcs, 4TOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANbHEIMYU 1 OTIUYHBIME OT NULL. TakumM o6pa3om, TaGIHUIBI CO CIEAYIOMIUMU IBYMS
orpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TAHHBIE:

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

)i

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

)i

HepBI/I‘-IHBIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3alluCh Ol"paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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HpI/I JIO6aBJ'IeHI/II/I IIEPBUYHOI'O KJII0Yad aBTOMATHU4Y€CKHU CO3,E[aéTC5I YHI/IKaHI)HbII;'I HHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PYIIIIBI CTO.TI6].[OB, IIePEeYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, U TaHHLIE CTOJ'I6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKeT HMeTh MaKCUMyM OJWH IIepBUYHHIM Kio4d. (OrpaHuYeHUM YHUKAJIBHOCTU U
orpanudenuit NOT NULL, koTopbie QYHKIIMOHAIFHO ITIOYTH PAaBHO3HAYHLI IEPBUYHBIM KJII0YaM, MOXKET
OBITH CKOJIBKO YTOOHO, HO HAa3HAYUTh OTPaHUYEHMEM NIEPBUYHOT0 KJII0Ya MOXKHO TOJILKO ofHO.) Teopus
pensuuoHHBIX 0a3 MaHHBIX TOBOPUT, UTO IEPBUYHBIN KJII0Y OJIKEH OBITh B Kaxkao# Tabnuie. B Postgres
Pro Takoro xécTtkoro TpeboBaHUS HET, HO OOBIYHO JIyUIlle eMy CJIeO0BaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HEI U AJIA HOKYMEHTHUPOBAHUS, U OJI KIHEeHTCKUX IIPUJIoKeHui. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPIKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb IMEPBUYHBIM KIII0YW TAOIUIIE, YTOOBI OJHO3HAYHO HUAEHTHUGUIIMPOBATH €€ CTPOKH.
ITepBuUYHBIE KITIOYM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIHN KIII0Y B TaOmIHIle
oIrpedesisieT eneBbie CTONOIB 10 YMOTYaHUIO OJI CTOPOHHUX KII0YEH, CChITAIOIINXCSA Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJ1o4u

OrpaHuuYeHHWe BHEITHEr0 KITIoYa yKa3bIBaeT, YTO 3HAYEHWS CTOJI0UIa (MM TPYIIHL CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOH CTPOKe OPYrod Tabmuilkl. ITO HaA3BIBAETCS CCblAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3aHHBIX TAOIHII.

IlycTh y Bac yke ecTb Tabimia IPOOyKTOB, KOTOPYIO MbI HEOOHOKPATHO MCIIOIb30BaJIk PaHEe:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
IlaBayiTe IPEeOIONOXKKUM, YTO y BaC e€CThb TabiuIla C 3aKa3aMM ITHX IIPOOYKTOB. MBI XOTHUM, 4YTOOBI B
Ta6m/1ue 3aKa30B COaepzKaJIuChb TOJIBKO 3aKa3kbIl HeﬁCTBHTeHBHO CyIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MEI
oIpenejiiuM B HeH OrpaHM4YeHNe BHEIIHEI O KJII04a, CChIJIaoIIeeCsa Ha Ta6m/1u;y IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3HaYeHHeM product_no, OTCYTCTBYIOIIIHNM B TaﬁJ’II/ILIe pl"OdIlCtS
(1 He paBuriM NULL), 6ymeT HEBO3MOXKHO.

B Takoii cxeme Tabiuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnumeld, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3HBAIOT TaK JKe IOOYMHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

Hpenbmyr.uyro KOMaHOy MO2KHO COKPATHUTHh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTh, €CJIN OIIYCTUTL CIIUCOK CTOJ'[6LIOB, BHEIIHUH KJII0Y 6YJIeT HEesIBHO CBsA3dH C II€PBHUYHBIM KJIIIOYOM
IrJIaBHOHW TAOIHUIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0coOoM.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha TPYIITY CTONOIIOB. B 9TOM ciydyae ero Hy>KHO 3amucaTh B
BUOE OOBIYHOTO OTrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
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b integer,

c integer,

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

EcTecTBEHHO, YHCJIO U THUIIBI CTOJ'I6I_IOB B OIrPaHHUYEHHU HOOJIZKHBEI COOTBETCTBOBATH YHCIIYy WM THIIAM
oeJ1eBbIX CTOJ'I6LIOB.

HHOrma mMeeT CMBICHT 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/IHy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1arnwuMcA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

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

)i

[71s1 y371a BepXHET0 YPOBHSA parent_id OymeT paBeH NULL, Ho 3anucu ¢ oTnugHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxKeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedsIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAKYyI0 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)

)

3aMeThTe, UTO B IIOCIIETHEN Ta6J'II/ILIe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KIIIOYH.

Mgs1 3HaeM, 4UTO BHEIIHME KJIIOYM 3allpellaloT COo3haHue 3aKa30B, He OTHOCAIIMXCS HM K OOHOMY
npoaoykTty. Ho 4TO menaThb, eCliM TOCJIe CO3[aHUs 3aKa30B C OIMPEOENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 3TOM cuTyaumed. MHTyulmsa moacKa3bIBaeT CIIEOYIOIINe BapHUaHTHI
TIOBeIEeHUs:

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

st wnmocTpanuy gaBaWTe peanu3yeM CIEOYIOIee MOBENEHUE B BHINIETPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOYyKTa, Ha KOTOPHIN CCHIIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YIAJIUTCS U eT0 COIEePKUMOE:

CREATE TABLE products (
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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)

)i

OrpaHuuYmMBaloOUIe ¥ KaCKagHBIE yOaJIeHusI — OBa Hambojiee pacIpOCTPAaHEHHBIX BapHaHTa. RESTRICT
IpenoTBpallaeT yOaleHue CBSI3aHHOU CTPOKW. NO ACTION O3HAQ4YaeT, UYTO €CII¥ 3aBUCHMBIE CTPOKU
IIPOOOIXKAIOT CYIIeCTBOBATh IIPU IIPOBEPKEe OrpaHWYeHUs, BO3HUKaeT oIubka (3TO IIOoBegeHUe II0
yMon4daHuio). (I'maBHEIM OTIMYMEM STUX ABYX BapHaHTOB SBJISETCSA TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH IPOBEPKY B IPOIleCCe TPaH3aKUMY, a RESTRICT — HeT.) CASCADE yKa3bIBaeT, YTO [IPU YOaleHU!
CBSI3aHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak K€ aBTOMaTUYECKH yOaneHbl. ECTh emé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipw ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HA4YalOT 3aBUCUMBEIM CTOJIOIaM
B nmogunHEHHOM Tabnuue 3HadeHuss NULL uim 3Ha4YeHus 10 YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTE,
4T0 9TO He OymeT OCHOBaHMEM [Jisd HapyUIeHUs orpaHudeHmi. Hampumep, eciiu B Ka4eCcTBe OENCTBUSA
3a0aHO SET DEFAULT, HO 3HAQYeHUue II0 YMOJI9YaHHUIO HEe YOOBJIETBOPAET OIrPaHNYE€HHNIO BHEIIIHET O KJII04a,
ormmepalus 3aKOHYUTCS OITHOKOM.

AHanoruyHoO yKas3aHMI0 ON DELETE CYIIECTByeT ON UPDATE, KOTOpoe cpabaThiBaeT NpU H3MEHEHUU
3amaHHOrO0 cTonOIa. [Ipy 9TOM BO3MOXKHEIE [eHCTBUS Te XKe, a CASCADE B JAaHHOM ClIydae o3HadaeT, UYTo
U3MeHEHHbIe 3HaUeHU CBA3aHHBIX CTOJIOIIOB OyAYyT CKOIIUPOBAHEI B 3aBUCUMEIE CTPOKHU.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSTL OTPAaHUYEHUIO BHEIITHEr0 KJIio4a, eCIIU OOUH U3
CBsI3aHHEIX CTOIOOB comepkuT NULL. Eciu B 00bsiBJIEHHE BHEIIHErO KiIo4ya qo6aBIeHO MATCH FULL,
CTpoka OymeT ymOBIIETBOPSTH OrPaHHMYEHMIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIBl paBHBI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIIOJIHEHUE OTPaHUUYEHUSA MATCH
FULL). Eciu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKH He MOTJIH n30exKaTh U 9TOr0 OTPAaHUYeHUsI, OOBSIBUTE
CBsI3aHHEIE CTOJIOIBI KaK NOT NULL.

BHeIITHUY K04 JOJIKEeH CChUIAThCS Ha CTOJIOILI, 00pa3yiollue MepPBUYHLIN KII0Y WM OTPaHHUYeHHe
VHUKAIbHOCTH. TakuM o0pas3oM, Ojisd CBS3aHHEIX CTOJOIOB Bcerga OymeT CyIecTBOBATh MHIEKC
(ompenennéHHBEIM COOTBETCTBYIOIIUM IIEPBUYHEIM KITIOUOM MM OTPAaHUYEHHEM), a 3HAYHUT IIPOBEPKHU
COOTBETCTBHUS CBSI3aHHOI CTPOKHU OYOYT BHITOIHATHECST 9PPHeKTUBHO. Tak KaK KOMaHIb DELETE [JIsI CTPOK
TJIaBHOM TAOMHUITEI WK UPDATE OJIS 3aBHCHUMBIX CTOJOIIOB IMOTPEOYIOT MPOCKAHWPOBAThH MOOYHUHEHHYIO
TaOJIMITy M HAHUTHU CTPOKHU, CCHITAIOIIMECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO0 OymeT MMeTh WHIOEKC U I
MMOMYMHEHHEIX CTONOII0B. HOo 9TO Hy>KHO He BCerja, M CO37aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBSBIEHME BHEITHEro KiIoda He CO3MaéT aBTOMATHUYECKH WHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 00 WM3MEHEHWW M yOAJeHWM OAHHBIX PAcCKal3biBaeTcs B [maBe 6. Bl Takke MOXKeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpaHUYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.

5.4.6. OrpaHn4YeHUA-UCKJIIOYEeHUs

OrpaHuYeHUS-UCKITIOUEHHUsI TapPAaHTUPYIOT, YTO IIPKM CPAaBHEHWHU JIIOOBIX OBYX CTPOK II0 YKa3aHHBEIM
cToJIOIIaM MM BHIPAZKEHUSIM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:
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CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I moOaBIeHUH OrpaHNYEeHHUA-UCKIIIOYEHU A GYJIGT aBTOMATHU4YECKH CO3[0aH MHOEKC TOr'o THUIla, KOTOprfI
YKa3aH B 0O BSIBIIEHUHN OIrpaHHUYEHUd.

5.5. CucteMHble cTonOLu bl

B xaxmoi# TabmuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIPeIenEéHHLIX CHCTeMOoin. Kak
CIedCTBUE, UX UMeHa HeNb3s MCIIOIb30BaTh B KAYeCTBEe MMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHUs.) DTHU CTOIOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIITb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

NpenTtndukatop oO0beKTa OJId TaOIUIILI, COfepKallel CTPOKY. DTOT CTOI0el] 0COOeHHO TOJIe3eH I
3aIpoCcoB, UMEIOIINX OeJI0 C uepapxuel HacmegoBanusa (cM. Pasmen 5.10), Tak Kak 6e3 HEro CI0xKHO
OIpenesnuTh, U3 KakKo¥ Tabiuibsl BeIOpaHa CcTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OYOET IOJTYYUTH UM TaOTUIIEL.

xmin

Hpentndurkatop (Kom) TpaH3aKIWU, DOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpOKu — 3TO eé
WHOWBUAYAIbHOE COCTOSIHUE; NPU KaXKAOM M3MEHEHWM CO3TaETCsS HOBAs BEPCHUS OOHOU U TOW XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep komaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHnTuduKaTop TpaH3aKIWM, yOanuBlield CcTpoKy, unu 0 [Ons Heymal€éHHOM BEPCUU CTPOKH.
3HaueHHe 3TOT0 CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJISI BHOWUMON BEPCHUHU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO YyOaJsdIolasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

HomMmep xoMaHOH B yOandionie TpaH3aKIuU WU HOJIb.

ctid

du3nYeCcKoe PacIojioKeHue JaHHON BePCUU CTPOKHU B Tabmuile. 3aMeThTe, UTO XOTS IO ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAYEHUE ctid M3MEHHUTCS IIPH BHIIOJIHEHWH VACUUM FULL.
TakuM 06pa3oM, ctid HelIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOI0 UAeHTU(HUKATOPa CTPOKHU. s
UOeHTUQUKAIIUYN JIOTUYECKUX CTPOK CJIEyeT UCIIOIb30BaTh IIEPBUYHBIM KITIOY.

NpenTndukaTopsl TpPaH3aKUMi TakXke SBIAIOTCA 32-OMTHHIMH. B monroxusyiued 6a3e JaHHBIX OHU
MOT'YT IIOUTH TI0 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBujIbHOM obcnyxkuBauuu b]l; mogpobHee 06 3TOM CM.
I'maBy 23. OpmHaKO mojiaraThCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEILHOT0 BPEMEHU
(mpu 6onee yeM MUIMapAe TPaH3aKLUM) He CIIenyeT.

HNpoeHTH(GUKATOPE KOMaHI TakXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUM JTUMHUT Ha 232 (4 munnuappga)
koMaHn SQL B omHOUM TpaH3aklnuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJTBKO
Te KOMAaHIHEI, KOTOPhIe (AaKTUUYECKU U3MEHSIOT COOepKUMOe 0a3kl JaHHEIX.
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5.6. 13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIEl, @ 3aTEM IIOHSIJIN, YTO AOIIYCTUIIH OIIMOKY, MM U3MEHMJIMCh TPeOOBaHUSA
BAIllero ITPUJIOXKEHUS, BB MOXKETe yHOaIUTh €€ M co30aTh 3aH0oB0. Ho 310 OyneT HeynoOHO, eciiu Tabmuia
yXKe 3amojIHeHa JaHHBIMH, UJIU €C/IM Ha Heé CChUIAIOTCS Apyrue oO0bheKTH 0a3bl JaHHBIX (HAITpuMep, 110
BHelllHeMy Kito4y). ITostomy Postgres Pro nmpemocrasnsier Ha®Gop KoMaH[ Ojis Momudukanuy Tabmiui,.
3aMeThTe, YTO 3TO IO CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEePIKAIIUXCs B TabmuIle: 3meCh MBI
o0cyxkpaeM MOAM(pUKAIINIO OTIPeAeIeHUsT, UIIU CTPYKTYPHI, TaOJIUIIH.

Br1 MmoxkeTe:

¢ JloOaBIATL CTOIOIILI

e VamansaTh CTONOIIBI

e IoOaBnsTh OTPAaHUYEHUS

* Vpanars orpaHUYEHUd

e HM3MeHSATH 3HAUEHUS 110 YMOJTYAHUIO
e M3MeHSATH THIIHI CTOJIOIIOB

¢ IleperMeHOBEIBATH CTOJIOIIEI

¢ ITleperMeHOBEIBATH TaOIUIIBI

Bce 9T meucTBUS BBIIIOMHSIOTCS C mOMOINBI0 KoMaHmbl ALTER TABLE; mogmpoOHee 0 Hell BEl MOXKeTe
y3HaATh B €€ CIIpaBKe.
5.6.1. Nob6aBneHue ctondbua
Ho06aBUTL cTOIOEIl BEI MOXKeTe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrlll cTon6ell 3al0IHIeTCSA 3afaHHEIM [IJIs Hero 3HaueHueM o yMordaHuio (unu 3HauenneM NULL,
ecyu BB He moOaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwunasi ¢ Postgres Pro 11, moGaBieHue cTonbla C IIOCTOSHHBIM 3HAYEHHEM [0 YMOJIYaHHUIO
6oJiee He O3HAYAET, YTO IIPU BHIIIOJIHEHWNW KOMAHMB ALTER TABLE OymyT U3MEHEHH BCE CTPOKH
TabnuIikl. BMecTo 3TOr0 yCTaHOBJIEHHOE 3HAYEHWEe [0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
IIpu clepyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU II€pe3allucH TaOJIHITHL.
Bnarogaps aTomMy omneparnus ALTER TABLE U C 60JTBIIMMY TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OmgHakKO ecnu 3HaYeHWe MO0 YMOJYaHWI0 M3MEeHUYHBOe (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKY HYXXHO OyHeT BHECTH 3HadYeHHe, BBIYMCIIEHHOE€ B MOMEHT BBIIOJIHEHHUS ALTER
TABLE. YTOOBI M30€KaTh MOTEHIIMAJILHO [JIMTEJIbHOHN OIlepalliy W3MeHEHMs BCeX CTPOK, €CIH
BBl IIJTAHHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEHWSIMH 10 YMOJIYAHHIO, JIydiile GymeT
mobGaBuUThL cTonOerl 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIBI0 UPDATE, a IIOTOM OIIPpeneJyInNTL 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAaHO HUuXe.

ITpu 5TOM BB MOZKETE CPa3y OIPEeHeIUuTh OrPaHUYEHUS CTOJIOIA, UCIIOIb3YsI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eChb MO2KHO HCIIOJIB30BaTh BCE€ KOHCTPYKIKWH, OOIIYCTUMBIE B OIIPEeOEeJIEeHUN CTOJ'[6I_I8.
B KOMaHOe CREATE TABLE. ITomHHUTE OOHAKO, YTO 3Ha4YeHHe II0 YMOJ/ITYaHHUIO HOOJIZKHO YHOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUAM, YTOOBI ornepanusa ADD BEBEIIIOJIHKMIIACh YCIIEIIIHO. Brel Takke MOXKeTe CHadalla
3amo0JIHUTh CTOJIOEI] IPaBUJILHO, & 3aTeM N00aBUTL OTPaHMYEHUS (CM. HUXKeE).

5.6.2. YpaneHue cTtonbua
Yoanuts CTOHﬁeU,' MOZKHO TakK:

ALTER TABLE products DROP COLUMN description;
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IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONOIIOM yHassiIOTCS U BKIJIIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO €CJIi Ha CTON0el CChIJTaeTCSI OTPaHUYEeHNe BHEIITHET 0 KJTova APYTon
Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHHe HesIBHO. Pa3pelIuTs yoarleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;
OO0 MeXaHu3M, CTOSIIIIUK 3a 9TUM, OIIMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun

st moGaBIeHMsT OTPAHUYEHUS UCIIOIb3YEeTCS CUHTAKCHUC OrpaHudYeHus Tabnuusl. 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;

YTo6el mob6aBuTh orpanundenune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHHUS TaOJIHITH,
HUCTIIONB3YUTE TAKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyeHWEe MOPOXOAUT TPOBEPKY aBTOMATUYECKHW U OymeT [moOaBIeHO, TOMBKO €CIU  eMy
YIOOBIETBOPSIOT HAHHBIE TAOTUIIH.

5.6.4. YpaneHue orpaHuyYeHus

[ ymaneHuUus orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBald €My UM, 3TO
HEesIBHO cHejlajia CUCTeMa, U Bl OOJIKHEI BRIICHUTH €Tr0. 30ech MOXKeT ObITh IoJe3Ha KoMaHza psql \d
uMa_rabaunge (MW OPYTHE IIPOrPaMMEI, ITOKa3bIBalolye NoapoOHyo mHopMaluio o Tabnuiax). 3Has
UMSsI, BBl MOXKETE MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;
(ECJ’II/I BEI UM€E€eTe OeJI0 C MMEHEM OT'PaHUYEeHUdA BUOA $2, He 38.6}7JII:T6 3aKJIIOYUTH €TI0 B KaBbIYKH, YTOOEI
9TO OBIJT HOMMYCTUMEIM UOEHTUGUKATOP.)

Kak un IIpKU yOoaJleHnu CTOJ'[6I_Ia, €CJIX BBl XOTHUTE YIOAJIUTh OIrpPpaHUY€eHHEe C 3aBUCHUMBIMU 06"beKTaMI/I,
JIO6aBLTe YKa3aHue CASCADE. HpI/IMepOM TAKOM 3aBUCHUMOCTH MOXKET OBITh OrpaHrN4Y€HHrne BHEIIHEIr O
KJII049a, CBAA3aHHOE CO CTOHGHaMI/I OIrPaHUYEHHU IIEPBUYHOTO KIJII04Ya.

Tak MOXKHO yaaauTh orpanudeHus jao0brx TuoB, Kpome NOT NULL. YTto6w! ynanuTth orpanudenue NOT
NULL, ucnnonb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bcmomuute, uto y orpanuydenuit NOT NULL HeT uMEH.)

5.6.5. N13MeHeHue 3Ha4YeHUA No YMOoJIHaHUIO
HasHauutb CTOHGLIY HOBO€ 3HAYEHHE I10 YMOJIITYaHUIO MOZXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeThTe, YTO 9TO HUKAK He BIUSET Ha CyILIeCTBYIOIIIUE CTPOKHU TaGJ'[I/ILIBI, a IIPOCTO 3a;:[aéT 3Ha4YeHHue 110
YMOJIYaHUIO OJIS IIOCJIeOYIOIINX KOMaHa INSERT.
YT00BI YOAJIINTh 3HA4YEHHUEe I10 YMOJIYaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 5TOM IO CYyTU 3HAYEHUIO 110 yMOJ4YaHuio ImpocTo npucBauBaetrcsa NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecliu BHI IIONBITAETECh YOAIUTh 3HAYEHUE 10 YMOJIYaHUI0, He ONpeNesIEHHOe SIBHO, TaK Kak
HesIBHO OHO cylecTByeT u paBHO NULL.

5.6.6. 13MeHeHMe TUNa AaHHbIX CTONOLa

Yro6sl mpeobpal3oBaTh CTONOEI] B APYTOM TUII JAaHHHEIX, UCIIOJIB3yHUTEe KOMaH/Y:
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ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT yclielllHa, TONMBKO €CJIM BCEe CYIIEeCTBYIOIWEe 3Ha4YeHWs B CTOIOIle MOTYT OBIThH HESBHO
IpUBENEHH K HOBoMYy Tumy. Ecimu TpebyeTrcst 6oiee CioxkHOe mpeoOpa3oBaHUE, BBl MOXKETe H00aBUTH
yKa3aHue USING, ompefesiollee, KaK IIOIyYUTh HOBLIE 3HAYEHUS U3 CTAPHIX.

Postgres Pro mombiTaeTcs TakXkKe MpeoOpa3oBaTh K HOBOMY THIY 3Ha4YeHHEe CTOJIOIA II0 YMOITYaHUIO
(ecmu OHO oOmpemesieHO) W BCe CBA3aHHBIE C 3THM CTONOIIOM orpaHudeHus. Ho mpeoOpa3oBaHue
MOXKET 0Ka3aThCsI HeIIPaBUIIbHEIM, ¥ TOTTIA BBl IIOJIYYUTE HEOXHUIaHHEIe Pe3ylIbTaThl. [I09TOMYy OOBIYHO
JIy4ilie yOadiuTbh BCe OTPaHWUYEHUs CTOJOIa, meped TeM KaK MEeHSITh ero THII, a 3aTeM BOCCO3[aTh
MOOUPUITIPOBAHHEIE MOJIKHEIM 00pa30M OTPaHUYEHUS.

5.6.7. NepenMmeHoBaHue cTonbLa
YT0OBI IEPEeNMMEeHOBATh CTOI0EI], BLEIITOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl
Tabnuily MOXKHO IepeNMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHBIX CO3[aETCs 00BEKT, eMy Ha3HAYaeTCs Blafesiel. BragenbuemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH ONepaTop Co3maHus. st OONBITHHCTBA THUIIOB 0OBHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM Cymeprnoab30BaTellb) MOXKET AeaTh C 0ObEKTOM BCE, YTO YrOAHO.
YT0o06HI pa3pelInuTh UCHO0JIb30BATh €r0 APYTUM POJIAM, HYKHO JaTh UM Nnpaded.

Cy1iecTByeT HECKOJILKO TUIIOB MpPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HabGop IIpaB, IPUMEHUMBIX K OIIpPeIeIéHHOMY OOBEKTY,
3aBUCHUT OT Tulla oOnekTa (Tabnuia, ¢GyHKIHMsS ¥ T. O.). bomee mogpoOHO Ha3HaUYeHHWEe I3THUX MpPaB
OIMHCHIBAeTCHA HUKe. Kak MPpUMEeHSIIOTCS 9TH IIpaBa, BBl TAKXKe YBUOUTE B CJIEAYIOIINX pa3mesiax 1 rjlaBax.

HeoTtnemnemoe IIPABO USMEHATH UJIU YOAJIATH OOBEKT UMeeT TOJIBKO BJIapgeJiel] o0BeKTa.

O6'BeKTy MO2KHO Ha3HAYUTh HOBOT'O BjiajeJiblia C IIOMOIIIBIO KOMaHObBI ALTER OJId COOTBETCTBYIOIIIETr O THUIIA
00BEeKTa, HallpuMep:

ALTER TABLE wmmg_rtabaunger OWNER TO HOBRIE BIamgelnel;

Cymnepnosib30BaTe/Ib MOXKET [enaTh 3TO 0e3 OorpaHWYeHUM, a OOBIYHBIM II0JIb30BAaTEIb — TOJIBKO €CJIA
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIUM BilafienblleM oO0beKTa (MJIM YJIeHOM POJIM BaAesiblla) U YJIEHOM
HOBOU POJIN.

1 Ha3HaYeHusa npas mpuMeHsieTcsa KomaHma GRANT. Hanpumep, ecnu B 6a3e DaHHEIX €CTh POJb joe
¥ TabuIa accounts, IIPaBO Ha U3MeHeHHe TaOGIHUITEl MOKHO JaTh 9TOM POJIH TaK:

GRANT UPDATE ON accounts TO joe;

Ecnu BmecToO KOHKPETHOI'O IIPpaBa HalluCaThk ALL, POJIb IMOJIYYMUT BC€ IIPpaBa, IPMMEHUMEIE OJIA o0BeKTa

9TOr0 THUIIA.

J:[JIH Ha3HA4YE€HU IIpaBa BCEM POJIAM B CUCTEME MOXKHO HCIIOJIB30BATh CIIEITNAJIBHOE UMSI «POJIN»: PUBLIC.
TakXke [Ojs yIPOIEHUS yIpaBJIEeHUs POJISIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO IO0JIb30BaTeJEeH,
MOZKHO HAaCTPOUTH «I'PYIOBEIE» POJIH; IOoApoOHee 06 aToM cM. ['maBy 20.

YToOBI MUIIUTH ITOIb30BaTeJIEH ITPaB, UCHOJIB3yHTe KoMaHny REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Bilagesibila 00beKTa (To ecTh IIpaBa Ha BBIMOJIHEHHEe DROP, GRANT, REVOKE H T. [I.) Bcerma
HEesIBHO 3aKpeIlIeHH 3a BllafielIbIlleM 1 UX Hellb3s Ha3HAYUTh Uk oToOpaTh. Ho Biagenell 06beKTa MOXKeT
JTUIIUTE ce0sT OOBIYHLIX ITPaB, HAIPHUMEpP, Pa3pellIuTh BCeM, BKIodas cebsi, TOTLKO YTeHHe TaOJIHITHL.
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OOGBIYHO PAaCHOPSKATHCS ITPaBaMU MOXKET TOIbKO BiIafesel] 00beKTa (MK Cynepnonb3oBaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNa K 00BEKTY «C IIPABOM IIepefadu», YTO IMO3BOJIUT IOIYyYHUBIIEMY TaKOe
IIpaBO Ha3Ha4aTh ero ApyruM. Eciu Takoe MpaBo Mepemayy BIIOCJIEOCTBUH OymeT OTO3BaHO, TO BCe,
KTO IIOJTy4YMJI JaHHOE MPaBO [AOCTyHa (HEmOCPEeACTBEHHO WJIM IO LIETIOYKe Iepefadi), IOTePsIoT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

Bce CyHIeCTBYIOIIYE IIPaBa Mepe4vYucCJI€Hbl HUXKE:
SELECT

ITo3BonsieT BrimonHsaTh SELECT pmmst mo6oro ctonbila MIKM IepPedYrCcIeHHBIX CTONI0IIOB B 3aJaHHOMU
Tabnuile, NMpefCcTaBlIeHUN, MaTIpPEeNCTaBIeHUNW WHIM OPYyroM oO0BeKTe TabiuyHoro Bupa. Takxke
no3BonsgeT BHINONHATE COPY TO. Tlomumo 3Toro, maHHOe IpaBo TpebyeTcs Oy oOpalfeHus K
CyIIeCcTBYIOIIMM 3HaueHUussM cTonbioB B UPDATE unu DELETE. [Ins mocnemoBaTelbHOCTER 3TO
IIPABO ITO3BOJISIET ITOIb30BAThCsI QYHKIMEN currval. [y 60JIbIIuX 0OBEKTOB OHO MO3BOJISIET YUTATH
comepxRUMoe 00beKTa.

INSERT

ITo3BomsieT BCcTaBisATh ¢ momombio INSERT cTpoku B 3amaHHYIO TaOmUIly, TPeACTaBlIeHUE U T. II.
MoxkeT Ha3HA4YaThCHA [OJIT OTHENBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIBKO 3TUM CTOJIOIIaM MOXKHO
IpUCBauBaTh 3HAUEHUS B KOMaHMe INSERT (Opyrue CTONOIB IONy4YaT 3HAYEHUS 110 YMOJIYaHUIO).
Taxkzxe no3BosisgeT BEIONHATL COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ ToMoIbio UPDATE maHHBIE BO BCeX, MO0 TOMBKO ITePedYrCIeHHBIX, CTOJI0IIax
B 3amaHHOM Talbmnuile, mpencTaBnenuu u T. 1. (Ha mpakTuke Ojst 000 HETPUBUAIBHOM KOMaHIHI
UPDATE moTpeOyeTcss ¥ IIpaBO SELECT, TaK KaK OHa MOJIKHA OOpaTUTBCS K CTONOIIaM TaGJIHITHI,
4yTOOBl OIpPeHeuTh, KaKWe CTPOKHU IIOMjIeKaT M3MEHEHWIO, W/WIKW BLIYHCIUTH HOBBIE 3HAYEHUS
cTosb10B.) It SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXKe TpeOyeTcs MMEeTh 3TO
IpaBo KaK MUHUMYM [JIsI OOHOTO CTOjOIla, TIOMUMO IIpaBa SELECT. I mocjieqoBaTeIbHOCTEH 3TO
IIPABO II03BOJISIET MOJIb30BaThCSI QPYHKIIMSIMU nextval U setval. s OOIBIINX 0OBEKTOB 3TO MPABO
IIO3BOJISIET 3allMCHIBATh JaHHLIE B 00BEKT UIM 00pe3aTh ero.

DELETE
ITo3BomsieT ygansaTth ¢ moMoIbio DELETE cTpoku u3 TabnmuIlkl, IpeacTaBieHus u T. 1. (Ha npakTuke
1St JTI000# He TPMBHUAIbHOM KOMaHIbl DELETE MOTPeOYeTCs TakKe IMPaBo SELECT, TaK KakK OHA AOJIXKHA
00paTUTHCS K KOJIOHKAM TaOJIHIIEl, YTOOHI OIPEeNesiuTh, KaKUe CTPOKH MOOJiexkaT yOaJIeHUIO. )

TRUNCATE
ITo3BomnsieT onycTomaTh Tabnuiry ¢ noMmoisio TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTpPaHWYEHWE BHEIIHETO KiIoda, ofpalnaileecs K Tabmuie um
oInpeneneéHHBIM CTONIOaM TabIuIIh.

TRIGGER

I[To3BonsseT co3maBaTh TpUrrep nojisd TaOTUIIHI, npengcCTaBJIeHusa U T. II.

CREATE

s 6a3 OAaHHBIX 3TO IIPABO IIO3BOJIAET CO30aBAaTh B HUX CXEMHEI U HY6HI/IK8.L[I/II/I.

II71s1 cXeM 9TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTEHI B 3alaHHOM cxeMe. YTOOk mepenMeH0BaTh
CYILIECTBYIOIINN O00BEKT, HeoOXomamMo OHITh €ero BiaJenblleM U MMEeTb 3TO IIPaBO MOJIST CXEMHEI,
cofmepzXKallleu ero.

7151 TaGIMYHBIX ITPOCTPAHCTB 3TO IIPABO ITO3BOJISET CO3HaBaThb TAOIUIIEI, MHOEKCH M BpeMeHHHIe
atine B orpegenéHHOM TaOIMYHOM HPOCTPAHCTBE, @ TaKXKe COo3gaBaTh 0a3kbl MaHHBIX, OJIT KOTOPHIX
9TO MIPOCTPAHCTBO OyHeT OCHOBHBIM. (YUTHTE, UTO KOTrfa 3TO IIPaBO OT3HIBAETCS, CYIIECTBYIOIIHE
0OBEKTHI OCTAIOTCS B IPEXKHEM PACIIOI0XKEHUH. )
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CONNECT

ITo3BOJISIET TTOOKITIOUATHCSA K 0a3e JaHHBIX. DTO IIPaBO IIPOBEPSIETCS MPU YCTAaHOBJIEHUU COeOUHEHUST
(B momoTHEHME K YCIIOBUSM, OTIPENEIEHHBIM B KOHQUTYpPAILUMU pg_hba.conf).

TEMPORARY

[To3BONsIET CO3MaBaTh BpEMEHHEIE TaOIHITEL B OIPENeIEHHOM 6a3e TaHHEBIX.

EXECUTE

ITo3BonsieT BBI3BIBATh (QYHKIIWIO UM MIPOLIENYPY, B TOM YHCJIE UCIIOIb30BaTh JII0OLIE OIEPaTOpPHI,
peanu3oBaHHBIE HAaHHOU (GYHKUMEN. DTO €IWHCTBEHHHIM TUII IIPaB, TPUMEHUMBIN K (QYHKIUIM U

poreaypaM.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO30AaBATh d)YHKI_II/II/I Ha OHpeJIeJIéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN TUII IIpas, HpI/IMeHI/IMBIfl K IIPOLEOYPHBIM A3BIKAM.

Insg cxeM 3TO IMpaBO HAET OOCTYN K COOEPIKAIIMMCSI B HUX OOBEKTaM (IIPEeArnojiaraeTcs, 4To IIPHU
39TOM UMEIOTCS ITPaBa, HEOOXOOUMEIE [JIST OOCTYIIa K caMuM 06beKTaM). [10 CyTH 3TO IIPaBO O3BOJISIET
CyOBEKTY «IIPOCMATPHUBATL» OOBEKTHI BHYTPH CXeMbI. Be3 9Toro pa3pemenus uMeHa 00HEKTOB BCE JKe
MOZKHO OyfeT y3HaTh, HalIlpuMep, 00paTUBIINCEH K CHCTEMHBLIM KaTajioraM. Kpome Toro, eciiu 0To3BaTh
9TO IIPAaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OMEPATOPHI, AJIT KOTOPHIX IPOCMOTP UMEH
00BEKTOB OBLI BEIIIOJIHEH PaHeEe, TaK YTO 3TO IIPABO HE IO3BOJISIET aOCOTIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.

I mociemoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATb Q)YHKL[I/II/I currval B nextval.

st TUTIOB ¥ MOMEHOB 3TO IPaBO MO3BOJISIET UCIIOIb30BaTh 3aJlaHHBIN TUII UITA JOMEH ITPU CO3TaHUU
Tabnull, GYHKUUN WU OPYTUX 00BEKTOB CXeMEL. (3aMeTbTe, YTO 9TO IPABO He OrpaHUYUBaeT 00Iee
«HCIOIb30BaHUEe» THIIA, HallpuMep obOpalleHre K 3HAYeHUSIM THUIIA B 3alpocax. be3 aToro mpasa
HeJIb3sI TOJIBKO CO3[aBaTh OOBLEKTHI, 3aBUCSIIME OT 3amaHHOTro Tuia. OCHOBHOE ITpedHa3HadYeHue
9TOr0 IIpaBa B TOM, YTOOBI OTPAHUYUTH KPYT II0JIb30BaTeNel, CIOCOOHEIX CO3laBaTh 3aBUCUMOCTH OT
THIIa, KOTOpPble MOT'YT BIIOCJIEICTBUU IOMENIATh BIafeIbIly TUIIa U3MEHUTD €T0.)

7151 06EPTOK CTOPOHHUX HAHHEIX 3TO ITPABO MO3BOJISIET CO3[aBaTh UCIOIb3YIOININE UX OMIpedesIeHUus
CTOPOHHHIX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO IIO3BOJISET CO34aBaTh UCIOIb3YIOINNE UX CTOPOHHUE TaOJIMIIH.
HapenéHHble 3TUM IIpaBOM MOTYT TakKXKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YHAANIATH COOCTBEHHEIE
COIIOCTAaBJIEHUS IIOIb30BaTEJIeH, CBsI3aHHLIE C ONPEeNeIEHHEIM CePBEPOM.

ITpaBa, TpeOylolIuecs O OPyruX KOMaHI, YKa3aHbl Ha CTPAaHUIIaX CIPAaBKHU 3TUX KOMaH/I.

Postgres Pro mo ymon4aHUIO Ha3HavaeT POJM PUBLIC mIpaBa [JI5 HEKOTOPHIX TUIOB O0OBEKTOB, KOIHa
9TH 00BEKTHl co3maroTcs. [yt Tabmull, cTonOIOB, ITOCIea0BaTEIbHOCTEN, 00EPTOK CTOPOHHUX MAaHHBIX,
CTOPOHHUX CEPBEPOB, OONBIIMX OOBEKTOB, CXeM U TAOMMYHBIX HPOCTPAHCTB PUBLIC IO YMOJTYAHHUIO
HUKaKWX IIpaB He mojy4daeT. [ OPyTUX TUIIOB 00BEKTOB PUBLIC IIOJIy4aeT CIeAyIoIWe IIpaBa IIo
YMOMUYaHUIO: CONNECT ¥ TEMPORARY (CO3maHMe BpeMeHHBIX Tabmnuil) Omns 6a3 JaHHBIX; EXECUTE — OJIS
dbyHKIIME ¥ npolenyp; USAGE — IJisd sI3bIKOB M THUIIOB HAaHHEBIX (BKIIOYasi JOMeHHI). Brnagemnel o6beKTa,
KOHEYHO K€, MOXKEeT 0TO3BaTh (IIOCPECTBOM REVOKE) KakK SBHO Ha3HadeHHbIEe IIpaBa, TaK U IIpaBa II0
yMmomnuauuio. (15 MakcuManbHOU 6€30MaCHOCTY KOMAaHOYy REVOKE HY2KHO BHIIIOJIHSITH B TPAH3aKIIUY,
co3fmarolied 00beKT; TOTma He 00pa3yeTcss OKHO, B KOTOPOM IOPYIOM ITOJIb30BaTEIb CMOXKET 00PaTUTHCS K
00BeKTy.) KpoMme Toro, 9T M3Ha4YalbHO Ha3HavYaeMble IIpaBa 0 YMOJTYaHUIO MOKHO IIEePEOIpPeneuTh,
BOcHoJib30BaBIIuch KoMaHmout ALTER DEFAULT PRIVILEGES.

B Tab6murie 5.1 moka3aHbl OHHOOYKBEHHEBIE COKPAIIEHUsI, KOTOPBIMH 0003HAYAIOTCS 3TH MpPaBa B CITMCKaX
ACL (Access Control List, Criucok KOHTPOJIS [0CTyIla). Bhl yBUOWTE 3TH COKpallleHus B BEIBOJE
TIepevnCcIeHHBIX HU2Ke KoMaH[ psql uinu B ctonbnax ACL B CHCTEMHBIX KaTajlorax.
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Ta6auma 5.1. CokpamiéHHbie 0003HauYeHus1 mpaB B ACL

IIpaBo CokpalieHue IIpMeHHMBbIE€ THIIHI 00 HEKTOB
SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE,
TABLE (M OOBEKTHI, IOLOOHBEIM
TabnuiaM), cToabel] TaOInIIE
INSERT a («append», mobaBneHue) TABLE, cToy0el] TaOIuIibI
UPDATE w («write», 3anucs) LARGE OBJECT, SEQUENCE, TABLE,
cTojbe1] TaGIuITbI
DELETE d TABLE
TRUNCATE D TABLE
REFERENCES X TABLE, cTOJI0€I] TaOIHuITbI
TRIGGER t TABLE
CREATE C DATABASE, SCHEMA, TABLESPACE
CONNECT c DATABASE
TEMPORARY T DATABASE
EXECUTE X FUNCTION, PROCEDURE
USAGE U DOMAIN, FOREIGN DATA WRAPPER,
FOREIGN SERVER, LANGUAGE,
SCHEMA, SEQUENCE, TYPE

B Tabnuma 5.2 mua Kaxpgoro tuna SQL-o0bekTa [TOKa3aHBI

OTHOCHIIIMEeCsd K HeMYy IIpaBa, C

HWCIIONIb30BaHMEM IIPHUBENEHHBIX BRIl COKpaIllleHWH. TakkKe B HeW O KaXXOgoro THUIIA IIpHUBemeHa
KoMaHpAa psql, KoTopas M03BOJIsIeT Y3HATh, KaKKe IIpaBa HasHaYeHb! [jIsi 00beKTa 3TOr0 THUIIA.

Ta6muoa 5.2. CBogka nmpaB JOCTyIIa

Tun oo0beKTa Bce npaBa IIpaBa PUBLIC no | Komanpna psql
YMOJITYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UJIU PROCEDURE | X X \df+
FOREIGN DATA WRAPPER |U HET \dew+
FOREIGN SERVER U HeT \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HeT
SCHEMA ucC HeT \dn+
SEQUENCE rwU HeT \dp
TABLE (1 00BEKTHI, |arwdDxt HeT \dp
nonoOHbBIe Tabiuiam)
Cronberr TabIHIIEL arwx HeT \dp
TABLESPACE C HET \db+
TYPE U U \dT+

IlpaBa, Ha3HAYEeHHBIE [OJIs OMNPEOEeNEéHHOro O0BeKTa, BEIBOOSITCSA B BHUOE O9JIE€MEHTOB aclitem, TOe
KaX[Obl aclitem OTpazkaeT pa3pelleHus, KOTOphle OBIJIM IIPEemoCTaBIeHBl CYOBEKTY OIIpPemeléHHBIM
npaBopmaTeneM. HampuMmep, 3a0ucCh calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMEET IPaBo SELECT
(r) c BO3MOKHOCTHIO Iepenauu (*), a TakXKe HellepemaBaeMoe MpaBo UPDATE (w), 1 06a 9T mpaBa OaHHI
€My PONbI0 hobbes. Ecu calvin mMeeT OJIsi 9TOTO OOBEKTa U OPYTHE IIpaBa, HPEOOCTABJIEHHBIE €My
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OpyTruM IIpaBofiaTeJIeM, OHU BHIBOASATCS B OTAENIBHOM 3JIEMeHTe aclitem. ITycToe nose npaBooOnagaTens
B aclitem COOTBETCTBYET POJIM PUBLIC.
Hanpumep, IpennonoXkuM, 4To [I0JIb30BaTeNlb miriam CO3RAET TaOIUIILl mytable U BEIIIOIHSAET:

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 komanpga \dp B psql mokaxkeT:

=> \dp mytable
Access privileges

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

admin=arw/miriam \ \
(1 row)

Ecnmu cronbenr «IIpaBa moctyma» (Access privileges) mns maHHOTo 00BeKTa IIyCT, 3TO 3HAYMUT, UTO
onsi o0beKTa OEeMCTBYIOT CTaHOApPTHHIE MIpaBa (TO €CTh 3alKCh IIPaB B COOTBETCTBYIOIIEM KaTajlore
cogmepxuT NULL). [IpaBa 1o ymMon4aHUIO BCerfa BKI/II0UAIOT BCe IIpaBa OJid Blafdenblla ¥ MOTYT TakK¥XKe
BKJIIOUYATh HEKOTOpPHIE MpaBa [jis PUBLIC B 3aBUCHUMOCTH OT THUIA 00BEKTa, KaK Pa3bsCHSIJIOCH BHIIIE.
INepBast KoMaHaa GRANT MJIM REVOKE IJid 00BbeKTa ITPUBOAUT K CO3MAHHUIO 3alMCH ITPaB II0 YMOJIYaHUIO
(mampumep, {miriam=arwdDxt/miriam}), a 3aTeM H3MEHSET 3Ty 3alUCh B COOTBETCTBUU C 3aaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, ITOKa3aHHbIe B cTonlue «IIpaBa gocTtymna K ctosbiam» (Column
privileges), BEIBOHOSITCS TOJBKO [JIsI CTONOILIOB C HECTAaHOAPTHHIMM HpaBaMu OOCTyHa. (3aMeThTe, YTO
B OAaHHOM KOHTEKCTe IIO[] «CTaHOapTHBIMU IIpaBaMu» BCETrda IIOOPa3yMeBaeTCs BCTPOEHHEBIN HabGop
mpas, mpenonpeneeHHbIN Oas Tuila o0bekTa. Ecnu ¢ 06beKTOM CBsi3aH HAOOp IIpaB IO YMOTYaHUIO,
MMONy4YeHHEIH MOoCIe U3MeHeHUs B pe3ynbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHBIE ITpaBa OymyT
Bcerja BEIBOOUTHCS SIBHO, IOKa3biBas 3¢ ¢GeKT KOMaHabl ALTER.)

3aMeThTe, 4TO IIPaBO PACIOPSIKEHUS ITPaBaMu, KOTOPOE UMEET BIafenell, He 0OTMeYaeTCsl B BEIBOOUMOH
CBOJKe. 3HAKOM * OTMEYAaIOTCs TOJIBKO Te IIpaBa C IIPAaBOM Iepefaydy, KOTOpPhe ObUIHM SBHO Ha3HAYEHBI
Komy-nubo.

5.8. MOAUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ynpasnsemoit komaumoit GRANT, Ha ypoBHe TabuIl
MOZKHO ONPENENIUTb NOAUMUKU 3aW,UMbl CMPOK, OTPAaHUYUBAIOIINE [JI I0JIb30BaTelell Habophl CTPOK,
KOTOpBEIE MOTYT OBITH BO3BpAIleHbl OOBIYHBIMU 3alpocaMu MM [00aBleHBl, U3MEHEHB U yHOaJIeHH
KOMaHOaMH{, U3MEHSIONIMMY JaHHble. 9TO Ha3bIBAaeTCA TaKxkKe 3awumol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomyaHuio TaGiuIll HE MMEIOT IIOJIMTHUK, TaK 4YTO €CliM cucteMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabJuile, BCe CTPOKM B HEM OJMHAKOBO OOCTYIHBI OJIS YTEHUS WU
U3MEHEHHUS.

Korpa mns TaGauilbl BKIIOYAETCS 3alllUuTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aIIPOCH! K TabjHIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHEI
pas3pemiaTbCcsa MOMUTHUKOM 3aIluTh CTPOK. (OmHAKO Ha Blagesnbla TaOMHILI TaKue ITOMTUTHUKKA OOBIYHO
He melcTBYIOT.) Ecnm monuTuKa Oiis TaOnuIlkl He ompedesieHa, MPUMEHSeTCS IOIWTHKA 3alpeTa IIo
YMOJIYQHHIO, TaK YTO HUKAKHWEe CTPOKH B 3TOM Talbjulle HENb3s YBUOETH HINM MOOuGUIIMpPOBaTh. Ha
omeparuu c TabJIUIIeH B IIeJI0OM, TaKHe KaK TRUNCATE U REFERENCES, 3allliTa CTPOK HEe paCIpOoCTpaHsIEeTCA.

[TonMuTHUKYU 3alIUTH CTPOK MOTYT IIPUMEHSTHCS K ONpenesIEHHBIM KOMaHIOaM U/UIN PoiasaM. ITOMUTUKY
MOZKHO OIIpeieIUuTh KaK IIPUMeHsIeMyI0 K KoMaHagaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOT0, TONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMU POJISIMHU, IIPU 9TOM [AENCTBYIOT OOBIYHEIE ITPABUIIA
YJIeHCTBA U HACJIeJOBaHMUSI.

YtoOBl oOmpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [Ois
MMONMUTHUKHM 3aaéTCsI BBIPaXkKeHHe, BO3Bpalllaiollee JIOTUYECKUH pe3ysbTaT. OTO BHIpaxkeHue OymeT
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BBIUMCIIATHCS [JIST KaXKAOW CTPOKH Ilepeld APYTHMMH YCIOBHUSIMH WU (QYHKIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTess. (EQUHCTBEHHBIM HMCKIIIOYEHHEM K3 3TOT0 IIPaBUJIA SIBISIOTCS TrepMeTHuYHbe
GbyHKIMY, KOTOPHIE TAPAHTUPOBAHHO HE JOMYCKAIOT YTeYKN HHGOPMAaLMH; ONITUMHU3aTOP MOXKET PEITUTh
BBEIIIOJIHUTH OTH (YHKIUM OO IIPOBEPOK 3amIMUTHl CTPOK.) CTPOKH, O/ KOTOPHIX 3TO BHIPAXKEHUE
BO3BpalllaeT He true, obpabaThiBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBASTh HabOpPOM CTPOK,
KOTOpPBIE MOXKHO BUIOETHL, U Ha60p0M CTPOK, KOTOPEIE MOZKHO MO,'E[I/I(bI/II_II/IPOBaTB, B IIOJINTHUKE MOZKHO
3ayiaTh OTAEebHEIE BEIPaXKeHUs. BripakeHuss moNIUTUK oOpabaTHBalOTCS B COCTaBe 3ampoca C IIpaBaMu
HCIIOMHSIONIEr0 ero MoIb30BaTeJIsI, HO [JIs 00palleHus K JaHHBIM, HEIOCTYITHEIM 3TOMY ITOJIE30BaTEITo,
B 9TUX BHIPAXKEHUSIX MOTYT IIPUMEHATHCS PYyHKIIUU, OTIpeAesiole KOHTEKCT 0€301aCHOCTH.

Cyreprnosyib30BaTeNN U POJIM C aTpuOyTOM BYPASSRLS Bcerma obpallaroTcs K Tabmulie, MUHYS CUCTEMY
3amuTH CTPOoK. Ha Bnamenbiia TaGmUIlLI 3allTa CTPOK TOXKE He MeNCTBYET, XOTSI OH MOKET BKITIOUUThH €€
Io7si ceOst MPUHYOUTENBHO, BEIIOMHUB KoMauny ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwremnemoe IIPABO BKIIOYATh HMJIM OTKIIIOYATH 3AlllUTy CTPOK, a TAKXKe€ OIIpeneydThb IIOJIMTUKHU OJId
TaGJ'II/ILU:I, “MeeT TONIbKO eé BJIapgeiien.

Ins co3gaHus MONMUTUK NpedHa3dHadeHa Komanga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanernus — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS1 OTIpeneleéHHOM
TaOIHUIILI, BOCIIONb3yHTeCch KoMaumoi ALTER TABLE.

Kaxmoy monuTuKe HasHadYaeTCs UM, IIpu 3TOM MOJIA OITHOM Ta6HI/ILIbI MOZKHO OIIpeneyInTb HEeCKOJIBKO
MONMUTUK. TaK KakK IIOJINUTUKHU IIPUBA3aHBI K Ta6HI/ILIaM, Kaxpgasi IIOJIMTHUKa OJId TaﬁJ'II/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMS. B Pa3HEBIX TaGJ'II/II_IaX IIOJIMTUKU MOT'YT UMETh OOUHAKOBEIE UMEHA.

Korma x ompenenéHHOMY 3alpoCy IPHUMEHSIOTCS HECKOJIbKO IIOJIMTHK, OHU 00beguHSI0TCS Jubo
JIOTUYECKUM CJI0XKeHUeM (eClIy IONUTUKK Pa3pelInTeNlbHEIe (110 YMOTYaHUIo)), 1100 YMHOXKeHueM (ecnu
TIOIUTUKY OTPaHHUYKTEeNIbHEIE). ITO I0JO0HO TOMY, KaK HeKOTopasi poJjb IIojiydyaeT IIpaBa BCeX POJiel, B
KOTOpPEIE OHA BKJII0UeHa. Pa3pemuTensHble U OTPaHUYUTENIBHEIE IIOTUTUKNA PACCMaTPUBAIOTCSI HUXKE.

B kauectBe IIPOCTOTrO IIpHMeEpPa, CO3OaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.IaTbC$I K CTpOKaM OTHOIIIE€HHUA U IIPK 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 mOJWTHKA HEeSBHO IIOApa3yMeBaeT U MpemioxkeHWe WITH CHECK, HOEHTHYHOE IIPemIOKEeHUIO
USING, I0O3TOMY YKa3aHHOE OrpaHM4YeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
4YTO OOWH MEHeXep He MOXKET BHIIIOJHUTbL SELECT, UPDATE WM DELETE [JISI CYIIECTBYIOIINX CTPOK,
MIpUHAAIeXKallluX IPYTroMYy), ¥ K CTPOKAaM, U3MeHsIeMBEIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3[aTh CTPOKH, IPUHAAJIeXKalllue OIpyroMy MeHeaxepy).

Ecnu posnb He 3agaHa, MuO0 3aJaHO CIIENMAIbHOE MMSI II0JIb30BaTes PUBLIC, IOJUTHUKA IPUMEHSIETCS
KO BCEM IIOJIb30BATEJIIM B JaHHOHW cucTeMe. UTOOBI BCe IOIB30BATENIM MOTJIM OOPATUTHCS TOJIBKO K
COOCTBEHHOM CTPOKE B TaOMHUIE users, MOXKHO MPUMEHUTH ITPOCTYIO MTOTUTHUKY:

CREATE POLICY user_policy ON users
USING (user_name = current_user);
910 paboTaeT MOmOOHO MPENBIAYIIEMY TPUMEDY.
YT0oOHI OoImpeneisinThb OJid CTPOK, JIOG&BHHGMBIX B Ta61muy, OTOEJIbHYIO ITIOJIMTUKY, OTIIMYHYIO OT IIOJIMTUKH,
Ol"paHI/I‘{I/IBaI-OH.Ieﬁ BUOWMEBIE CTPOKH, MO2KHO CKOM6HHI/IpOBaTL HEeCKOJIBKO IIOJIUTUK. CJ'IGJIYIOI.T.IEIH IIapa

TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJIHIE users, HO U3MEHSITH TOJIBKO CBOIO
COOCTBEHHYIO:

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

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

711 KoMaHObl SELECT 9TU ABE IOJIUTUKKA 00BbeOQUHSIOTCS Ollepaliei OR, TaK YTO B UTOTE€ 3TO ITO3BOJISIET
BRIOMPATH BCE CTPOKH. [IJ11 KOMaH[ APYTUX TUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMOMUTUKA, U 9(PDEKT TOT
Ke, 4YTO U paHbIIIe.

3anIuTy CTPOK MOZKHO OTKJTIOUHUTE TakK Ke KOMaHIOoMu ALTER TABLE. [Ipu OTK/IIOUYEHUHU 3aIlIUTHI, IOJIUTUKH,
oIlpefeN€HHEbIe O TabNIulbl, He yOansoTcs, a IPOCTO UTHOPHPYIOTCca. B pe3ynbraTe B Tabnuile 6ynyT
BUOHBEI M MOTYT MOAUGMULIMPOBATLCSA BCE CTPOKH, C YUETOM OTPaHUUYEHUN CTAHOAPTHOM CUCTEMEI IpPaB
SQL.

Huxke mokaszaH pa3BEPHYTHIM OPUMEDP TOrO, KaK 3TOT MEXaHW3M 3allUThl MOXKHO HIPUMEHSATH B
MTPOU3BONCTBEHHOM cpene. Tabnuia passwd UMUTHPYET (aiin maposei B Unix:

—— IlpocToW npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

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

)i

CREATE ROLE admin; —-- AOMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

—— Heo6xOOMMO BKINIOUYUTHL OId S5TOH TaOIUIL 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIYHBIE MOIbL30OBATENM MOI'YT BHIOETH BCE CTPOKH

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

—— OObIYHBIE MOJNb30OBATENM MOI'YT HM3MEHATh COOCTBEHHBIE OAHHBIE, HO

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

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"')
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—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30OBaTENdM paspenmaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCTeMa pa3pelleHui paboTaeT KOPPEKTHO.

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

SET
postgres=> table passwd;

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

shell

——————————— e e e e s e e
+ ___________

admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root

| /bin/dash

bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob

| /bin/zsh

alice | xxx \ 2 1 | Alice | 098-765-4321 | | /home/alice
| /bin/zsh

(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

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

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

—— Amnuca MOXeT H3MEeHUTH COOCTBEHHBIH NAPOIb; IMOMNBITKYH NOMEHdThH OPyrue mnaponu RLS OpocTo
HUIHOPHPYET
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postgres=> update passwd set pwhash = 'abc';
UPDATE 1

Bce momuTHKHM, co30aBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIME, YTO 3HAYHUT, YTO IIPH NPHUMEHEHUH
HECKOJILKUX ITOJINTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MJIM». XOTs MOXKHO CO30aTh TaKue
pas3pemmnTenbHble TOJIUTUKH, KOTOPhIe OYAYT TOJIBKO pa3pelnaTrh JOCTYI K CTPOKAaM IIPU OIIPedeTEHHBIX
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHWPOBATh Pa3pelInTeIbHbIE IOJUTHKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alMCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIePaTOpPOM
«H»). B pa3BuTHe IpeObIAyIIero npuMepa Mb H00aBUM OTPaHUYUTEIIFHYIO HMOJIMTUKY, Pa3peIlarolnyio
agMUHUCTPATOPY, 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 yOeOuTbCs, YTO aOMUHHCTPATOP, IMOAKIIOYEHHBLIM IO CEeTH, He YBUOUT HUKAKHX
3amucen, 6aromapsa 3TOM OTPAHUYUTEILHOMN IIOIUTHKE:

=> 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 IIPOBEPKHU CCBIJIOYHOM II€JIOCTHOCTH, HaIIpyMeD, Ha OTPaHUYE€HUd YHUKAJIbBHOCTHU Y BHEIIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OAa He PACIIPOCTPAaHsAETCH, 4yTOOBI He HapyliajiaChk LEJIOCTHOCTE HAaHHBIX. HOBTOMy
OpPraHm3aluioO U IIOJIMTUKHW 3alllUTEI HA YPOBHE CTPOK HeO6XOJII/IMO TIIAQTEJIbHO HpOpa6aTBIBaTb, YTOORI HE
BO3HUKIIU «CKPEITHIE KaHAJIBI» YTEYKHU I/IH(bOpMaLII/II/I qyepe3 3TU ITPOBEPKU.

B HEKOTOPHIX CIydYasix BazKHO, 4YTOOHI 3aI[UTa Ha YPOBHE CTPOK, Ha0O0OPOT, He fmelicTBOoBana. Hampumep,
Pe3epBHOE KOIMPOBAHME MOXKET OKa3aThCs ITPOBAJIbHBEIM, €CIIM MEXaHW3M 3alllUTH Ha YPOBHE CTPOK
MOJi9a He [acT CKONWPOBaTh KakKue-TMOO0 CTPOKHU. B TakoM ciiydae BB MOXKETE YCTAaHOBUTDL [IJIS
mapaMeTpa KOHQUTrypanuu row security 3HaueHue of f. ITo caMo 1o cebe He OTKJIIOUUT 3alllUTy CTPOK;
IpU 3TOM OpPOoCTo OyHeT BhIigaHa OmInOKa, eClIu pPe3yIbTaThl 3ampoca OTGUIBTPYIOTCS IIOMUTHUKOM, C TEM
YTOOBI MOXKHO OBINIO U3YYUTH NPUUYUHY OMIUOKYU U YCTPAHUTH €€.

B mpuBenéHHBIX BHINIE MIPUMEpPax BBIPaXKEHUS IOMUTHUKK YYUTHIBAJIM TOJILKO TEKYIMe 3Ha4YeHUsS B
3ampanrmBaeMoOu MM U3MEeHsIeMOU CTPOKe. ITO CaMbIi MPOCTOM 1 Hanubonee shHEeKTUBHEIHM II0 CKOPOCTH
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BapHaHT; II0 BO3MOXKHOCTH Pean3alnio 3allUThl CTPOK CJIEOYeT IPOEKTUPOBATh UMEHHO Tak. Eciu xke
OJISI IPUHSTUS PELMIEHUSI O OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
9TO MOJKHO OCYIIEeCTBUTH, IIPHMEHSS B BBIPAXKEHUSX IIOJIUTUK BJIOXKEHHBIE SELECT WU (QYHKIUU,
copmepxkaiiue SELECT. OgHaAKO Y4YTUTE, YTO IIPHM TAKOM peayu3aldi BO3MOXKHHBI YCJIOBUS TOHKM, YTO
YpeBaToO yTe4YKoM MHpOpMalMU, eC/I¥ He IIPHUHSATh MEPHl TPEIOCTOPOXKHOCTH. HanpuMep, pacCMOTPUM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

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

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high');

GRANT ALL ON groups TO alice; -
GRANT SELECT ON groups TO public;

alice gBngeTCcd AOMHHHCTPATOPOM

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

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

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

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

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

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

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

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

BEGIN;

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

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;
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Ha mepB&Iii B3T/IA4 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIOBUAX He NOJIZKHA YBUHAETh CTPOKY «secret
from mallory». OgHako 3mech BO3MOXKHO yciaoBue TOHKU. Ecnu Mannopu (posb mallory) IapajjiesibHO
BLITIOJIHAET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXxmMe READ COMMITTED, OHa CMOXKeT yBuaeTh «secret from mallory». 3To
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU information cpaly MOCJe TOTO, KaK 3Ty CTPOKY
u3MeHUT Amnmca (poib alice). OHa 3abJokupyeTcs, oxwupas (PUKCHUPOBAHUS TPaH3aKIMM ANHWCH, a
3aTeM ITPOYUTAET U3MEHEHHOE COIePKUMOe CTPOKH OJiarofaps MpeioKeHnI0 FOR UPDATE. OgHaKO IpHu
9TOM U3MEHEHHOE COOEepPXKUMOE users He OyOeT NPOYUTAaHO HEeSIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIOZKEHHBIM SELECT BBIIOJIHSIETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 9TOTO CTPOKa users YUTAETCS U3
CHMMKa, IOJIy4YeHHOTO B Havajie 3ampoca. TakKuM o0pa30oM, BhHIpaXKeHue MMOJIUTHKH HPOBepsieT cTapoe
3Ha4YeHNe YPOBHS IIPUBUIETUH OJIb30BaTENI mallory U IIO3BOJISET €M BUETh U3MEHEHHYIO CTPOKY.

O6oiiTu 3Ty IpPoO6JjieMy MOXKHO HECKOJIbKMMHU ciiocobamu. [lepBoe IpocToe pellleHHWe 3aKJIlo4YaeTcs B
WCIONB30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3ampocax SELECT B IOJIMTHUKAX 3aIUTHI
cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BATEJNISIM IIPABO UPDATE B ILIEJIE€BOM
Tabmuile (30ech users), YTO MOXKeET OHITh HexXenaTenbHO. (XOTd MOXKHO HPUMEHUTHL eINé OnHY
IIOJIMTUKY 3alllUTEl CTPOK, 4yTOOBI OHU HE MOTJIH IIPAaKTU4YEeCKH BOCIIOJIB30BATBECA 3THM IIPaBHUJIOM;
60 IMOMECTHUTDb BIIOXKEHHBIM SELECT B (GYHKIIUIO, ONPENesIsTIoNyi0 KOHTEeKCT Oe3omacHocTH.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHHEe OJIOKMPOBOK CTPOK B Ie1€BOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C TIPOM3BOAUTENTLHOCTHIO, OCOOEHHO TIPW YACTHIX M3MEHEHUSX. [Ipyroe pelieHue, MPakKTUYHOE, eCITH
uesneBas TabauIla U3MEHSIETCS HEYACTO, 3aKJII0YaeTCs B OJIOKUPOBKE 1EJIEBOM TAOIUITE B peKUMe ACCESS
EXCLUSIVE IIPYU U3MEHEHUH, YTOOB HUKaKUe MapajiyielbHbIe TPaH3aKIMKU He BUOEJIN CTaphle 3HAYEHUS
CTPOK. JIn6G0 MOZKHO IPOCTO HOKAATHCS 3aBEPIIEHUS BCEX ITapaslIeIbHBIX TPAaH3aKIMH IT0C/ie U3MEeHEHUST
B IleJ1eBO¥ TabuIle, Ipexkae YeM BHOCUTh U3MEHEHUSI, PaCCUYNTAaHHBIE HA HOBBIE YCIIOBHSI 0€30MaCHOCTH.

3a momoJIHUTENbHEIME nogpobHocTsaMu obpaTtutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manHbIX Postgres Pro comepXKuT OOMH MJIM HECKOJIbKO MMEHOBAHHBIX 9K3eMILISIPOB 06as.
Ha ypoBHe KiacTepa CO3HAlOTCS POJIU U HEKOTOphle Apyrrve oO0bLeKTH. IIpu 5TOM B paMKax OZHOTO
TIOAKJTIOYEHMS K CepBepy MOXKHO o0palaThbCs K JaHHBIM TOJIBKO OHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IPU YCTAHOBJIEHUU COEIUHEHUS.

IIpuMmeyanue

TTonk30BaTenu KilacTepa He 00s3aTelbHO OyAyT MMETh MOCTYI KO BceM 0a3aM HAaHHBIX 3TOTO
KjacTepa. ToT (akT, YTO PONIM CO37AIOTCS Ha YPOBHE KjacTepa, O3HadYaeT TOJIBKO TO, YTO B
KJlacTepe He MOXKeT OBITh OBYX POJIEd joe B pPa3HBIX 06a3ax HaHHBIX, XOTS CHUCTEMa MO3BOMSET
OTPAHUYUTH AOCTYII joe TOIBKO HEKOTOPHIMU 6a3aMu OaHHBIX.

Baza OAaHHBIX COOEP2XKUT OOHY NI HECKOJIBKO KMEHOBAHHEBIX CXeM, KOTOPEIE B CBOIO O4Yepedr comepzxkKarT
TaGJ’II/IHI:I. CxeMBI Takke comepzKaT MMEHOBAHHEIE 00BEKTEI OPyrux BHOOB, BKJIIIOYas THIIBI HAaHHBIX,
(by'HK].[I/II/I X1 OIIepaTopHkI. OJIHO U TO Xe UMA 00BbeKTa MOXKHO CBO6OJ1HO HUCIIOJIB30BAaTh B PA3HBIX CXEeMaAX,
HaIpUMeEp U schemal, B myschema MOT'YT COOEpPzKaThb TaOJIUIEl C UMEHEM mytable. B oTnuume ot 0a3
OaHHBIX, CXEMBI HE OTPAHUYHNBAIOT OOCTYII K OAaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00beKTaM B
mo60oi cxeMe TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4YeHbl COOTBETCTBYIOIINE IPaBa.

EcTh HECKOIBKO BO3MOIKHEIX OGBHCHGHHﬁ, OJisi 94ero CTOUT IIPUMMEHATE CXEMBEI:

* Yrto6rl opHy 6a3y maHHBIX MOTJIHM MCIIOJIh30BaTh HECKOJILKO II0JIh30BaTeiel, He3aBUCUMO OPYT OT
opyra.

* YTo6Bl 00BeOUHUTH 0OBEKTH 6a3bl HAHHBIX B JIOTHYECKHE IPYINH OIS 00JIeTYeHUS YIIPaBlIeHUsI
UMU.
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e YToOH B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIe IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMHbI B HEeKOTOpPOM CMEICJIEe momoOHBEI KaTaloraM B OHepaHHOHHOﬁ CucrteMe, HO OHM H€e MOI'yT ORITH
BJIO2KE€HHBIMMU.

5.9.1. Co3paHue cxembl

s co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OIPEREISIETE UM CXEMEL
II0 CBOEMY BHIOOPY, HAIIpUMEpP TaK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe No/sHOe UMS, COCTosllee U3 UMEH
CxeMbl 1 00bEeKTa, Pa3OesIEHHBIX TOYKOM!:

cxeMa.rabnuia

9toT cuHTaKcHuC paboTraeT Be3de, rme OXKUOAeTCAd MM TaOIUIE], BKIOYAs KOMAHOB MOOUMUKAIINU
TaOIUITE ¥ KOMaHOb 00pab0TKY JaHHBIX, 00CyKOaeMble B CIIeNyIOmuX ritaBax. (11 KpaTKOCTH MHI OymeM
TOBOPHUTBH TOJIBKO O TaBGJIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUIIE UMEHOBAaHHBIX 00HEKTOB,
HaIlpuMep, TUIH ¥ QYyHKIMN.)

EcTn emie 6oee oOIIMYA CUHTAKCHC
fasza_gaHHBIX.CxeMa.TabnHia

HO B HACTOSIIee BpeMs OH IIOANEePKUBAETCS TOIBKO OJig (OpMajbHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3biBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOIBKO 0a3a JaHHBIX, K KOTOPOM BHI IMOAKJTIOUYEHEL.

Takum 00pa3oM, co3gaTh TabOIUITy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YTo6Bl yOamuTh IIYCTYIO CXeMy (He coepKalllyio 00bEeKTOR), BEITIOTHUTE:
DROP SCHEMA myschema;

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

CTOosAIUH 3a 3TUM OOIIUHN MeXaHU3M onucalH B Pazmene 5.14.

YacTo OGBIBaeT HYKHO CO37aTh CXeMY, Bllafie/IblleM KOTOpPO¥ OymeT OpYroi MOoJb30BaTelIb (3TO OMUH U3
crioco60B OrpaHMYEHH [10JIb30BaTeIel IPOCTPpaHCTBaMMu UMEH). CoenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_ cxembl AUTHORIZATION wuM4 HO/Ib30BAaTENd;
Bur Oaxe MO2KeTe OIIYCTUTb UMSA CXEMEI, B 3TOM CJIydae€ KMEeHeM CXEMEBI CTaHEeT UMs II0JIb30BaTeJId. Kak
5TO MOZKHO MPUMEHSATh, onucaHo B [logpa3mene 5.9.6.

CxeMbl C UMeHaMM, HaYUHAIOIIUMUCSA C pg_, SABJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENSAM He Ppa3pelraeHo
HCIIOJIB30BaTh TaKHE€ MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue HMeHa cXeM. [1o yMoT4aHHuI0 TaKue TaOIHUIThl
(n mpyrue OOBEKTHI) aBTOMATHYECKH IIOMeEINaloTCs B cxeMy «public». OHa comepXKHUTCS BO BCeX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 06pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
OKBHBAJIEHTHA:

CREATE TABLE public.products ( ... );
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5.9.3. lNyTb NnoUcCKa cxeMbl

Be3me nmucaThk NoJIHBIE UMEHa YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUIOKEHUS
K KOHKpPEeTHOM cxeMe. [ToaTomy K TabmumaM oOBYHO 0OpPAIalOTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO M3 uMeHu Tabnuilsl. CHcTeMa openenseT, Kakasi *MEeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONIb3Y ST
nyms NOUCKA, KOTOPHIA MPEICTaBJIsIeT COOOM CIOMCOK MIPOCMaTPHUBAEeMBIX cxeM. Ilompal3yMeBaeMoit
TabnuIlell CYMTAETCS MHepBasi ITOOXomsaIinasi Tabnuila, HaWgeHHas B cxeMax myTu. Ecium momxomsimast
Tabnuila He HalgeHa, BO3HUKAET OIMnOKa, Jaxke ecyiu Tabuia C TaKUM UMEHEM eCTh B APYTHX CXeMax
0a3nl JaHHEIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSET HallMcaHue 3aIllpoCoB,
KOTOPHIE OOJI2KHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAaIbHO IT03BOJISIET
TIOJIb30BaTEIIM BIMATH Ha IOBeAEeHKe 3alIPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIU CIIy4YalHO.
BBumy npeobGagaHus HEMOJHBIX UMEH B 3allpocax U UX MCIIOIb30BaHusA BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — II0O CYTH 3HA4YUT [OBEPSATH BCEM IIOJIb30BATENISIM, UMEIOIIMM IIPaBO CREATE B
aTOu cxeMme. Korma BEI BEIIIOJTHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTelIb MOXKET CO3TaTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pa30oM IIepeXBaTHIBaTh yIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKIMKU SQL Kak eciu Obl UX BHITIOIHSIIIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. ITa cxeMa OyOeT MCIIOIb30BaThCS HE TONBKO IIPHU
TIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHa OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbIE KOMaHOOMW CREATE
TABLE 6€3 yKa3aHusI CXEeMEI.

YT0oO6B! Y3HATDH TEKYIIIUM TUM MOWCKA, BEIIIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanmu no yMoiIdaHUIO OHA BO3BpaAIllaeT:

search_path

"Suser", public

[TepBbIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIero Mmojab3oBaTessi. Eciu TakoW cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE€ UTHOPUPYETCS. BTOPOIi 3JIEMEHT CChIaeTCs Ha cxemy public, KOTOPYIO MEI
y2Ke BUOEH.

IlepBasi cyuiecTByIOIasi CXxeMa B IIYTH IIOHMCKa TaKXKe CYUTAETCSH CXeMOM I10 YMOJIYaHHUIO IJIS HOBHIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMI0 OOBEKTH co37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCHUIKM Ha 00BEeKT B 1I000M KOHTEKCTe (Ipu MomuduKaium Tabaull, U3MeHEeHUN OaHHBIX TN
B 3aMpocax) CucTeMa HPOoCMaTPUBAET IIYTh MOKMCKA, IT0Ka He HAaWOET COOTBETCTBYIONIUM 00BEeKT. TakumMm
o0pa3oM, B KOHGUTYpaIlUM 10 YMOJTYAHUIO HETIOJIHEIE UMeHa MOT'YT OTHOCUTBLCS TOJBKO K 00BEKTaM B
cxeMme public.

Y1006BI 4OOABUTH B IyTh HAIITy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:

SET search_path TO myschema,public;

(MBI omyckaeM KOMIIOHEHT $user, TaK KakK 30eCh B HEM HeT HeoO0XommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuite 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOyT IO YMOJTYaHUIO CO3MABaThCS B
3TOU CxeMe.

MEI MOKeM TaKxKe HallucaThb:

SET search_path TO myschema;

Torma MBI GOJIBIIIE HE CMOXKeM ofpamaTkCsi K cxeMe public, He HamucaB IIOJHOE HMsS OOBEKTA.
EpuaCTBEHHOE, 4TO OTNIMYaeT cxeMy public oT gpyrux, 3To TO, YTO OHa CyLIEeCTBYEeT 110 YMOJIYaHUI0, XOTS
€€ Tak JKe MOXKHO yHOalIUThb.

B Pazgene 9.25 BHI y3HaeTe, Kak €Illé MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.
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Kaxk u mjist uME€H Tabiull, IIyTh IOMCKAa aHAJIOTUYHO paboTaeT Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THUMNOB HAaHHBIX ¥ (QYHKIIMH MOXKHO 3alKMcaTh B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BEHIPAzKEeHUH IIOJIHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/JIbHBIA CII0CO0 — BB JOJIZKHEI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takass 3amnuchk H806XOJII/IMa OJIs n30exXaHWsT CHUHTAKCHUUYECKOH HEeOOHO3HA4YHOCTH. HpHMep TaKoro
BEIPDAKEHU A :

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOKMCKa, YyTOORI HE IIPUXOAOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

[To yMOJT4aHUIO ITOIb30BATEIIh HE MOXKET 00paIaThCs K 00beKTaM B YyKUX cxeMaX. YTOOb U3MEHHUTS 9TO,
BJIafiesIel] CXeMBbl [OJI2KEH [aTh II0JIb30BaTesIi0 IIPaBo USAGE IJIST HaHHOM cxeMbl. YTOOHI II0Ib30BATEIIN
MOTJIM HKCIIOJIb30BaTh OOBEKTHI CXeMBbI, MO2XKeT HOH&HOﬁI/ITbCH Ha3HA4YUTHh OOIIOJTHUTEJIbHEIE IIPpaBa Ha
YPOBHE 00BEKTOB.

ITonmb30oBaTesI0 TaK¥Ke MOXKHO Pa3pelIuTb CO37aBaTh OOBEKTH B CXxeMe, He IIpUHaaiexkaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpebOyeMol cxeMme. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogaps aToMy Bce IOJIb30BaTeIXd MOTYT IOOKJIIOYATHCS K
3amaHHol 0a3e JaHHBIX U CO3[aBaTh OOBEKTH B €€ cxeMe public. HeKoTopsle 1m1abI0HEl MCIIOIb30BaAHUS
TpeOyIOT 3aIpeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HadaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM II0JIb30BaTelb». B mepBoM
Ccllydae 3TO HOeHTU(DUKATOp, a BO BTOPOM — KIIIOYEeBOE CJIOBO, IIO9TOMY OHM HallUCaHbl B Pa3HOM
perucTpe; BCIOMHUTe yKa3aHusa u3 [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartasiora

B momonHeHue K cXxeMe public ¥ cXxeMaM, CO3aBaeMbIM I10JIb30BaTeNAMY, J1I00as 6a3a faHHBIX CONEPKUT
cxeMy pg_catalog, B KOTOPOM HAXOHSTCS CHUCTEMHEBEIE TAOIUIEI M BCE BCTPOEHHBIE TUNE HAaHHBIX,
(pyHKIMM U omepaTopH. pg_catalog (paKTUUECKHM BCerga SABISAETCS 4acCThI0 HNYyTH IoucKa. Ecim maxe
9Ta cxeMa He goOaBjieHa B IIYTh SBHO, OHA HESIBHO IPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B IIYTH.
Tak obecrieynBaeTCs AOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUSIX. OQHAKO BEI MOXKETE SIBHBIM
00pa3oM IIOMECTUTh pg_catalog B KOHEIl IIyTU IIOMCKa, €CIHW BaM HYXKHO, YTOOBI I10Ib30BaTEJIbCKUE
UMeHa Nepeolpenenisiiui BCTPOEHHEIE.

Tak Kak MMeEHa CHUCTEMHBIX TaONWI HAaYWHAIOTCS C pg_, TaKWe WMeEHa JIy4dIllle He HMCIOJb30BaTh BO
n3bexanve KOHQMIUKTAa WMEH, BO3MOXKHOTO MPU MOSBIEHUU B OYAYyIIEM CHUCTEMHOM TalUILI C TEM
XKe MMeHeM, 4To W Bama. (C myTéM MOMCKa MO YMOJTYAHWIO HEMONHAas CCHIJIKa OyHeT BOCIPHUHSTA
Kak obOpallleHue K cucTeMHOu Tabmuie.) CucTeMHble TabmuIbl OYOyT M HasibIlle COAepPKaTh B MMEHU
IIPUCTABKy pg_, TAK YTO OHU He OyAyT KOH(IUKTOBATHL C HEIMOJHBIMM MMEHaMM II0JIb30BATEIbCKUX
TabJINII, eCJIX II0JIb30BATEJIN CO CBOEM CTOPOHEL He OyOyT HCIIOIb30BaTh IPUCTABKY pg_.

5.9.6. LLIaG/1OHbI UCNONbL30OBaHUA

CxeMaM MOXKHO HAUTH MHOXKECTBO IIpUMeHeHuu. [IIsg 3amuTel OT BIUSHUS HEOOBEPEHHBIX
IIOJTb30BaTeJIed Ha MOBeIeHHe 3allPpOCOB OPYTHX II0Ib30BaTeJIed IpemjaraeTcsi wabsio0H 6e30NdcHO20
UCNo/b308aHUSA CXeM, HO €eClIH I3TOT MIabJIoH He IPUMeHseTcd B 0a3e [OAHHBIX, IIOJIb30BaTEIIH,
XKenarlmyre 0e30IIaCcHO BBINOJIHSITL B HEHW 3allpPOCH], OOMXKHBI OyOyT HPUHUMATL 3alllUTHHIE MEPHI B
HauaJjie KaXKIoTo ceaHca. B 4acTHOCTH, OHU AOJIZKHEI HAUMHATDh KaKIObIM CeaHC C ITpUCBanuBaHUS IyCTOTO
3HAYEHUS IEPEeMEHHON search_path WIM KakKuM-TuO0 ApyruM oOpa3oM ymansTbh U3 search_path
CXeMBbI, OOCTYIHBIE [JISI 3aIlMCHU OOBIYHBIM ITOJIb30BaTensM. C KOHUTypanmen II0 YMOJYaHUIO JIETKO
peanu3yloTcs clenylolre maboHbl UCIIOIh30BaAHMS:

* Ol"paHI/I‘-II/ITB OOBIYHBIX ITOJTE30BATEJIEN MTUYHBIMU CXEMaMU. st peann3anuy 3TOTro Imoaxoaoa
BBIIIOJIHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC B co3mauTe sl KaXOoro
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TI0JIb30BATEJISA CXEMY C ero uMeHeM. Kak BBl 3HaeTe, IyTh ITOKMCKA 10 YMOTYaHUIO HAUMHAETCS C
HMEHU Suser, BMECTO KOTOPOI'O IIOACTABJISIETCS UMS II0NIb30BaTesd. TakuM o6pa3oM, eclu y Bcex
Imojb30BaTesied OymeT OTHAeNbHAs CXeMa, OHU [0 YMOTYaHUIo OyayT oOpaIaTeCs K COOCTBEHHBIM
cxeMmam. [IpuMeHsist 3TOT mabsI0H B 6a3e, K KOTOPO# y2Ke MOTJIM ITOAK/II0OYaThCS HeTOBEPEHHEIE
II0JIb30BATEJIN, TPOBEPBLTE, HET JIU B cxeMe public 06bEKTOB C TAKMMU K€ UMEHaMH, KakK Y 00HEKTOB
B CXeMe pg_catalog. DTOT MIa0JIOH IBASETCS IM1aOI0HOM 0e30MacHOT0 HCIOIb30BaHMUS CXEM, TOJILKO
€eC/I HUKaKou HeHOBepeHHbIﬁ IIOJIB30BaATEJIb HEe SABJIAETCHA BiladeJibIieM 0as3kl OAaHHBIX U HE UMeeT
mpaBa CREATEROLE. B mpoTuBHOM ciiydyae 6€30macHOE MCII0JIb30BaHMUE CXEM HEBO3MOXKHO.

* VpanuTh cxemy public u3 myTH oMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MJIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". Ilpm 5TOM BCe HO-IPEIKHEMY CMOTYT
co3pmaBaTh OOBEKTH B 00IIEH cXeMe, HO BEIOUPATHCS 9TU 00BEKTH OyAyT TOJIBKO II0 IIOJTHOMY UMEHH,
co cxemoii. Torga Kak oOpariaTeCs K TaOIUIlaM 110 ITOJTHOMY MMEHHU BIIOJIHE JOMYCTUMO, 00paIeHus
K QyHKOUSIM B 00111€eM cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €C/Iy B
co3pmaéTte GYHKIUY WIK PACIINPEeHus B cxeMe public, mpumensiiTe nepsriit mabnoH. Ecnm ke HeT,
9TOT abJIoOH, KaK U IEePBLIH, 6€30MaceH IPH YCJIOBHUY, YTO HUKAKOW HEeOOBEPEHHEIH IT0JIh30BaTEIb
He SIBJISIETCS BilafesibileM 0a3bl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

e CoxpaHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce mob30BaTeny HesTBHO oOparaioTcs K cxeme public.
Tem caMBIM UMHUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO IIO3BOJIAET OCYIIIECTBUTH
IJIaBHEBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaKO JaHHBIN ITa0JIOH HU B KOEM CJIy4dae Hejlb3sl CUUTATh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJiu B 0a3e MaHHBIX MMEETCs BCET0 OOUH NTUO0 HECKOJIBKO
OOBEPAIOIINX OAPYT OPYTY II0OJIb30BaTeJIeH.

ITpu mr060M IoOxXoe, yCTaHaBIMBas COBMECTHO MCIIOIb3yeMbIe ITPUI0KeHUS (TabIHUITbl, KOTOPBIE HY2KHEI
BCEM, IOIIOTHUTEIbHEIEe QYHKIIUH CTOPOHHUX Pa3pabOTYMKOB U T. [I.), IOMEeIalTe UX B OTHeIbHEIe CXEMHI.
He 3abymbTe maTh OPYTHUM IIOIbL30BATENsSM IIpaBa OJIA OOCTyIIa K 3TUM cxeMaM. Tormga II0oIb30BaTen
CMOTYT 00pallaThbCs K 9TUM OOIIOTHUTEILHEIM 00beKTaM II0 IIOJTHOMY UMEHH WU IIPHU XKeJlaHuU H00aBsIT
9TU CXEMBI B CBOM ITYTH IIOHCKA.

5.9.7. NepeHOCUMOCTb

Crarmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CXxeMe K Pa3HBIM 00BbeKTaM, MPuHaIIeKalluM
pa3HBIM Ionb3oBaTensiM. bosee Toro, B psige peanus3anuii CYB]I Henb3sd co3maBaTh CXEMBI C
UMEHEM, OTJIMYHBIM OT MMeEHHU Bjamenbla. Ha mpaktuke, B CYB]l, peanmu3yiomux TOJBKO 6a30BYIO
MMOAOEPKKY CXEM COTJIaCHO CTaHOApPTy, KOHIIEHIMU II0Ib30BaTejIi M CXEeMBbI O4YeHb OMu3Ku. TaKuM
o0pa3oM, MHOTHE IIOJTh30BATEJIM MOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HMS _monbp30Barend.umMs _rabauns. Y1 IMEHHO TakK 6y11eT BecTu cebsa Postgres PI‘O, €CJIX BEI CO3O0aauTe
CXeMBI OJIs KaKIOOoTo I0JIb30BaTess.

B crampapte SQL HeT M NOHATHUSA CXeMBI public. IS MaKCHUMaJIbHOTO COOTBETCTBHS CTaHOApPTY
HUCIIOIb30BaTh CXEMy public He clenyer.

Koneuno, ecth CYB]I, B KOTOPHIX BOOOINle HE pearnu30BaHLl CXEMBI MM IIPOCTPAHCTBA WMEH
MOOOepPzKUBAOT (BO3MOXKHO, C OTpPaHHYEHHUSMH) OOpalleHus K OpyruM Oa3aM [OaHHBIX. Eciu BaMm
nmoTpebyeTcst paboTaTh C 3TUMU CUCTEMaMU, MaKCUMaIbHOM IePEeHOCUMOCTH BH JOCTUTHETE, BOOOIIE HE
UCIIONb3YS CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHUe TaOIUIl, YTO MOXKET OBLIThH IOJIE3HO [JIST TPOEKTUPOBIIUKOB 6a3
manHbX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCUM OIPENENsi0OT BO3MOXKHOCTb HacCieqOBaHUS
TUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCS OT TOT'O, YTO OIIMCAHO 30€ECh.)

[aBaiiTe Ha4YHEM CO CJIEOYIOIIET0 IIPUMepa: IIPEAIIOI0XKHM, YTO MBI CO3HAaéM MOJENb MaHHBIX IS
ropogoB. B kKaxmom ITaTe €CTh MHOXKECTBO T'OPOMOB, HO JIHIINbL OJHA CTONHIA. MBI XOTUM HMETh
BO3MOZKHOCTb OBICTPO ITOIyYaTh I'OPOM-CTOJIMITY AJIS JIFOO0TO ITaTa. 9TO MOXKHO CHejiaTb, CO3IaB [BE
TaOIUITBI: OOHY [OJIST CTOJIHI] IIITATOB, @ APYTYIO [JIsi TOPOAOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
IesnaTb, €CJIM HaM HYXKHO ITONIy4YHUTh HH(poOpMaluio o 1000M ropoae, 6yab TO CTOJHUIIA ITaTa UM HET?

76



OmnpeneneHue JaHHBIX

B pemrenun 3TOM mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHMe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

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

B aTtoMm cmydae TabGnuiia capitals Hacsedyem Bce CTOJNOLBI CBOEM POOUTENILCKOM TabNMIEB], cities.
CTOMUIIHE IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHEIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITar.

B Postgres Pro Tabnuila MOXKeT HacJIemoBaThCS OT HYJIA UM HECKOJIbKUX OAPYrUX TabOIHI], a 3alpOCh
MOT'YT BHIOMPATh BCE CTPOKU POAUTEJILCKON TaOIUIIEI UIU BCE CTPOKM POAUTENBCKOM U BCEX MOUYEPHUX
Tabnuil. [To ymMom4yaHuio IPUHAT NOCHIeOHMM BapruaHT. HanpuMmep, cieaymommui 3anpoc HaiaeéT Ha3BaHUA
BCeX TOPOAOB, BKII0UAas CTOJIMILI IITATOB, PaclojlokeHHBIX Bhe 500 hyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

711 maHHBIX U3 BBemeHus (cM. Pa3men 2.1) oH BBIOACT:

name elevation
___________ I
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A cnepyromui 3aIpoC HaXOOUT BCE rOpofda, KOTOPhle HE SABISIOTCS CTONHIIAaMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe Bhimie 500 ¢pyToB:

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

name | elevation
___________ I
Las Vegas | 2174

Mariposa 1953

3mech KITI0YEeBOE CIIOBO ONLY YKa3bIBa€T, 9YTO 3alIPOC OOJIZKEH IIPUMEHSATBCA TOJIBKO K THGJII/II_[e cities,
HO Heé K Ta6J'II/II.[aM, PacIOJIOZXKEeHHBIM HUXKE cities B HepapxXHUU HaACJIEeJOBAaHUI. MHuorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYI[I/IJ'II/I, — SELECT, UPDATE ¥ DELETE — IOOOEepPZKHUBaAIOT KJII0YeBO€ CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh MOCJIe UMeHU TAaONHuIEl *, YTOOBI IBHO YKa3aTh, UTO MOJIZKHEI BKITIOYAThLCS
¥ JOoYepHIe TAaOIUIIL:

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

Ykas3eBaTh * He 00s13aTEIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHako Takas 3aluch BCE eIé MOOmepzKHUBAEeTCS MOJIS COBMECTHMMOCTH CO CTAapPLIMKM BEPCHUSIMH, Ife
TMOBeMleHKe 10 YMOIYaHUIO MOTJIO OBITh HU3MEHEHO.

B HEeKOTOPHIX CUTyaIusaIX ObIBaeT HeOOXOOUMO Y3HAaTh, U3 KaKOU TaOIUIIEl BhIOpaHa KOHKPEeTHAas CTPOKa.
[I71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTEMHEIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KasKIOH
Tabnuie:
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SELECT c.tableoid, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

9TOT 3allpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IIOOBITAETECH BHIIIOJIHUTH €T0 y cebs, CKOpee BCEero BHI IIOJIYUYUTE OPYyrue 3Ha4YEeHUA OID.)
Co6CTBEHHO UMEHa Ta6J'II/I].[ BBI MO2K€Te IIOJIYy4HUTD, O6paTI/IBHII/ICI> K pg_class:

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

B Ppe3yJIbTaTe BHI IIOJIYHYUTE:

relname \ name | elevation
__________ SO
cities | Las Vegas | 2174

cities | Mariposa \ 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYyYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
sToM OID TaGauIbl BEIBOOUTCS B CHMBOJIBHOM BHUIIE:

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

MexaHH3M HacJeOOBaHUS He CHOCOOeH aBTOMAaTUYECKHM paclpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 1o TabmuIilaM B MepapXuu HacjaemoBaHus. [I09TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITTOJTHUTCS:

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

ME&1 Moriu HafesAThCS Ha TO, YTO OaHHBEIe KAKUM-TO 00pa30oM monanyT B Tabnumy capitals, HO 9TOTO He
MTPOUCXOOUT: INSERT BCETa BCTaBIsIET JaHHBIE HEITOCPENCTBEHHO B YKa3aHHYIO Tabnuily. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOYKHO ITIepeHaNpaBiIsaTh, UCIIONIb3ys mpaBuna (cMm. I'maBy 38). OgHaKo B
HallleM cjiydae 9TO He IIOMOKeT, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa OymeT
OTBEPTHYTa A0 IPUMEeHEeHUs IIpaBua.

[ouepHHe TaGIUILI aBTOMATHYECKH HACJIEeOVIOT OT POOHUTENbCKOM TaOIMIIEI OTPaHUYEHHUS-ITPOBEPKU
u orpaundenussi NOT NULL (ecnu TONbKO s HHMX He 3alaHO SBHO NO INHERIT). Bce ocTanbHBIE
OorpaHHYeHUs (YHUKaIbHOCTU, IEPBUYHLIN KIII0Y U BHEITHME KJII0OYU) HEe HaClIeOyIoTCs.

Tabnuila MOXKeT Hac/egoBaTbCsI OT HECKOJIbKHUX POAUTEJSIbCKMX Tabmull, B 3TOM cjiydae OHa OymeT
00beuHATL B cebe Bce CTOJNOIBI 3TUX TabJIMI, a TakKyKe CTOJIOILI, ONMMCAaHHBIE HEIOCPENCTBEHHO B
eé ompepnenenuu. Ecnu B onpefeneHUsSX POOUTENIBCKUX U [Oo4YepHel Tabnul] BCTPETSITCSA CTOJIOIHI C
OOHUM HMeHeM, 3TU CTONOULl OynoyT «00beOUHEHBI», TaK YTO B JOodepHelM TabJulle OKaXeTCs TOJIBKO
omuH crojbell. YToOsl Takoe oObheguHeHUE OBIJI0 BO3MOXKHO, CTOJIOIBI AOJIXKHBEI UMETh OOUHAKOBHIM
TUII OaHHBIX, B IIPOTHUBHOM CJiydae mOpou3oimer ommbka. Hacnemyemble orpaHUYEHUS-TIPOBEPKU U
orpanudenus NOT NULL o6benuHsat0TCA mogoOHEIM o6pa3oM. Tak, Hanmpumep, o6bequHsAEMEBIH CTOJI6el1]
nonyuuT cBoricTBO NOT NULL, ecnu Kakoe-mu00 M3 MOPOXKAAIOUINX €T0 OIIpeNeieHUuN UMeeT CBOMCTBO
NOT NULL. OrpanudeHus-IpoBEPKHU 0OBEOUHSIIOTCS, €CJIM OHM UMEIOT OUHAKOBLIE UMEHA; HO €CIIU UX
YCJIOBUS Pa3/IUYalOTCs, IIPOUCXOAUT OUInbKa.

OTHOIlIeHWEe HacJieoBaHUs MexXKay TabmuiiaMu OOBIYHO yCTaHaBIMBAETCS MHPU CO3TaHUU OOYEepHeH
TaOIUITBI C KMCIOJIb30BAHWEM IIPEOIOKeHHusT INHERITS omepatopa CREATE TABLE. Opyroi# cmoco0
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mo0aBUTH TAaKOe OTHOINEHWE OJisi TaOJIMUEBI, ONPENeIEHHOW HOAXOOAmMM o0pa3oM, — KCIIOIb30BaTh
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 OTPAaHUYEHUSA-IPOBEPKU (C TEMU XK€ MMEHaMHM 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).

,HJ'IH CO30aHusA Ta6J'II/IL[bI, KOTOpasa 3aTeM MOXKeT CTAaTh HaCJII€eJHUKOM upyroﬁ, y,[IOﬁHO BOCIIOJIB30BATHECA
nmpenjgoxeHneM LIKE ollepaTtopa CREATE TABLE. Takas KOMaHIOa CO34aCT HOBYIO Ta6HI/IHy C TeMHu xe
CTOJ'I6].[aMI/I, 9TO UMEKTCA B HCXOJIHOfI. Ecnu B HCXOHHOﬁ Ta6J'II/II.IBI ompenesyieHbl orpaHu4YeHusa CHECK,
noJisd CO30aHUsA ITOJIHOCTRIO COBMECTUMOM Ta6J'II/II.H:>I HUX TO2KE€ HY2KHO CKOITMPOBATh, U 3TO MO2KHO CO€eJlaThb,
no6GaBUB K MPEIIOXEHUIO LIKE mapaMeTp INCLUDING CONSTRAINTS.

Pomutenbckyro TabnuIly HeJb3s yHOallUTh, IIOKa CYIIECTBYIOT yHaAc/emoBaHHBIe OT Heé. I[Ipu 3ToM B
OJOYEepHUX Ta6nnuax HeJIb3d YyOaJlldTh HJIA MOJII/I(I)I/ILII/IpOBaTB CTOJ'[GI_U:I HUJIN OTPaHUYEHUA-IIPDOBEPKH,
YHaCJIegOBaHHBIE OT POOUTEIIbLCKHUX TaGJ‘II/IH. Ecnu BBl xXoTUTE YOQIIUThb Ta6nnuy BMeCTe CO BCeMu eé
IIOTOMKaMH, 3TO JIeTKO CHOeJiaTh, )IOGaBI/IB B KOMaHOy yIOaJleHusa pOJII/ITeJ'IBCKOﬁ Ta6JII/II.[I:I IIapaMeTp
CASCADE (cMm. Pazgen 5.14).

ITpu U3MeHEeHUAX ONIpeNefieHu U orpanudenut ctonbioB komanga ALTER TABLE pacnpocTpaHsieT 3TU
U3MEeHEeHUs BHU3 B Mepapxuu HacienoBaHus. OOHAKO yOalIUTh CTOJIOIE, YHACIeOBaHHbIE NOYEPHUMU
TabGIUIlaMM, MOXKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. IIpu co3maHuM OTHOIEHUH HACJIeqOBaHUS
KOMaHIa ALTER TABLE cJlefyeT TeM JKe IpaBuiaM OObeIUHEeHUs OyOIUPYIOUIMXCS CTOJIOIOB, UYTO U
CREATE TABLE.

B 3ampocax ¢ HacieqyeMbEIMH TaOIUIIaMy IIPOBePKa IIpaB NOCTYIIA BEITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, HaJIu4Me pa3pelieHus UPDATE AJIs TaOJIUIE cities mMOgpa3yMeBaeT IpaBo Ha
U3MEHEeHNe CTPOK U B TAOMHUIlE capitals, KOTHA 9TO U3MEHEHUE OCYIIECTBIISIETCS Yepeld cities. TeMm
CaMEBIM IOIePKUBAETCSA BUANMOCTE TOTO, UYTO JTaHHLIE HAaXOOsATCs (TaKKe) B pOOUTeIbCcKou Tabnuie. Ho
M3MEHUTh JaHHbIE HEIOCPEICTBEHHO B TAOMHUIlEe capitals HeJb3s 0€3 MOMOIHUTEIFHOTO Pa3pelleHus.
ITo IIpaBUIO UMEET [Ba MCKIIOYEHUs — KOMaHObl TRUNCATE M LOCK TABLE, IPY BBIIIOJTHEHUH KOTOPHIX
BCerma IMPOBEPSAIOTCS pa3pellieHus U OIS JOYePHUX Tabmull (To eCcTh mpsiMoe obpareHne K TabnuiiaM u
KOCBEHHOE€, Yepe3 POOUTENLCKYI0, 00padaThIBAIOTCST OOUHAKOBO).

ITogo6HEIM 00pa3oM, IIOMUTHUKU 3aIIUTHL Ha ypPOBHEe CTPoK (cM. Pasmen 5.8) Omsd poOmTenbCcKOM
TaOIUIEl IPUMEHSIOTCS K CTPOKaM, IIOJIydaeMBbIM M3 [OodYepHUX TalJjull IPU BHIIOJTHEHUU 3alpoca
C HaclepmoBaHUeM. [IOIUTHUKU Ke [OOYEepHUX TabJiul], eCIU OHU OIIpefesieHbl, OeNCTBYIOT TOJIBKO
Korga Takme TabnuIlEl SBHO 3aeMCTBYIOTCS B 3alpOCe; B 9TOM Clydae BCe NMOJIUTUKM, CBSI3aHHBIE C
pOOUTEeNbCKUMU TabIuIaMy, UTHOPUPYIOTCH.

CroponHue Ttabmuibl (cM. Pasgen 5.12) MOTyT TaKXe BXOOWTh B HEpPapxXyi0 HACJIEJOBAaHUS Kak
poOuTeTbCKUE UK NOoYePHUE TaOJIUIIE], TaK JKe, Kak U 00bryHbIe. ECiu B nepapxuio HacaeqoBaHUs BXOTUT
CTOPOHHSS TabnuIla, BCe Omepaluy, He MMoagepKuBaeMble e, He OyOyT HOOOepPKUBAThCSA Mepapxuei B
1eJIoM.

5.10.1. OrpaHu4yeHun

3ameTbTe, 4TO He Bce SQL-kKoMaHOBI MOTYyT paboTaThb C HepapxXWsMHU HaciegoBaHus. KoMaHIHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HAaHHBIX HJIM MOAMGUKAILNIO CXeMBl (Hampumep SELECT,
UPDATE, DELETE, OONBIIMHCTBO BapWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJIYaHHIO 0OpabaThIBAIOT [OaHHBIE HOYEPHUX TaOIMUII M MOTYT HCKITIOYATh
¥UX, €CNIY IOAAepPzKWBAIOT yKasaHue ONLY. KomaHOwl miist oOCIyKMBaHUS M HACTPOUKH 06a3bl MaHHBIX
(HampuMep REINDEX M VACUUM) OOBIYHO PabOTai0T TONMHLKO C OTHENbHBIMH (PU3UYECKUMH TabIUIlaMHU U
He MoAeP>KUBaloT PEKYPCUBHYIO 00paboTKy OTHOIIEHUN HacaenoBauus. COOTBETCTBYIOIIEE TTOBEIeHNE
KaXXIOo¥ KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MOXKHOCTH HaciIegoBaHUS Cepbé3HO OrpaHHM4YeHbl TEM, 4YTO HHIOEKCEL (BKITIOUAS OrpaHHU4YEeHUusA
YHI/IKaJ'IbHOCTI/I) 1 OrpaHHUYEeHHsi BHEIIHUX KJIIOUEeN OTHOCSTCS TONBKO K OTOENIbHBLIM Ta6J'II/IHaM, HO
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He K UX IIOTOMKaM. DTO KacaeTrcsi 00enX CTOPOH OTpPaHWYEHWN BHEITHWX KiIo4yed. TakuMm o6pas3om,
IIPUMEHUTEJIFHO K HallleMy IPUMEDY:

* Ecnu MBI 00BSIBUM cities.name C OTPpaHUYEHHEM UNIQUE MM PRIMARY KEY, 9TO HE TIOMEIIaeT
moOaBUTh B TAONMUIY capitals CTPOKY C HA3BAHUSIMU TOPOMAOB, YKe CYLIECTBYIOIIUMHU B TabIuIle
cities. Y aTu myGauUpPyIOIIHECcs CTPOKHU 10 YMOTYAHUIO OyIyT BEIBOOUTHCS B PE3yJIbTAaTe 3aIIPOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BooOIIe He OyHeT comepkaTh OrpaHUYeHUe
VHUKAJIbHOCTH, TaK YTO B HEM MOTYT 0Ka3aThCsl HECKOJILKO CTPOK C OMHUM Ha3BaHUEM. XOTS
BBEI MOKeTe MOOaBUTh B capitals COOTBETCTBYIOIIEE OTPAaHUYEHNE, HO 3TO HE MPEIOTBPaTUT
oy6nvpoBaHUe IPU OOBbEOUHEHWHU C cities.

* IlomoGHEIM 00pPa30M, eclii MBI YKaXeM, U4TO cities.name CChIaeTCs (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTUYeCKU pacCIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrPaHWYeHUsI REFERENCES B
TabnuIy capitals.

* Ecnu BH cruenaeTe, YTOOBI CTONIOEI APYTOM TaOIUIIEI CChIIAICS Ha cities (name), B 9TOM CTOJIOIIE
MOXKHO OyHeT yKa3hlBaTh TOJILKO Ha3BaHUS IOPOOOB, HO HE CTOIHUII. B 9TOM ciydae XOpoIlero
pelIeHus HeT.

HexkoTopas pyHKIIMOHAILHOCTb, HE peajn30BaHHAs OJIS MepapxXyuil HaclleqoBaHWS, peaju30oBaHa I
OEeKIapaTUBHOTO CEKIMOHHPOBaHUA. [loaToMy 00s13aTENbHO B3BECHhTE BCE 3a W HPOTUB, HMPEXKOE YEM
MIPUMEHSTH B CBOUX IIPUJIOKEHUIX CEKITMOHUPOBAHUE C MCIIOJIb30BAHNEM YCTAPEBIIETO HACIIEIOBAHMS.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mopmepKuBaeT IPOCTOe CEKIIMOHWPOBaHUe TaOmuIl. B 9TOM pa3mese OMUCHIBAETCHA, KaK U
moueMy GBIBAET II0JIE3HO IIPHUMEHSATh CeKIIMOHUPOBaHUe ITPH IPOEKTUPOBAaHUY 0a3 MaHHEIX.

5.11.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3bIBaeTCs pa30ueHue OOHOW OOJILIION JIOTMYECKOM Talaullkl Ha
HECKOJIbKO MEHBIINX (GU3NUECKHUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUsIX OHO KapOWHAIbHO YBEIUYUBAEeT OLICTPOOeHCTBHE, 0COOEHHO
Korma OO0JIBIIION IPOIEHT YaCTO 3alpallliBa€MEIX CTPOK TaOIHUIIEl OTHOCUTCS K OOHOM MJIH JTHIID
HECKOIbKHUM ceKIusiM. CeKIIMOHUPOBaHUeE [0 CYTH 3aMeHsIeT BePXHUE YPOBHHU HePEeBbeB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HaX0XOeHUs Haubosiee BOCTPeOOBaHHBIX YaCTel UHIEKCOB B
HaMSTH.

* Korpma B BEIOOpPKE WM U3MEHEHUM NAaHHBIX 3afleicTBOBaHa OOJIbIIas YaCcTh OMHOM CEKITHH,
MTPOU3BOMUTEILHOCTE MOKET BO3PACTH, €C/IK OYIeT BHITOIHITLCS ITOCIeN0BaTeIbHOEe CKaHUPOBaHUEe
9TOM CEKITWH, a He TTOKUCK M0 UHOEKCY, COIIPOBOXKAAEeMEIH ITPOU3BONLHLIM UYTeHHEM TaHHBIX,
pa3bpOoCaHHBIX II0 BCeH TabuIle.

¢ MaccoBy0 3arpy3Ky U yoaleHue JaHHBIX MOXXHO OCYIIEeCTBISTh, MO0OaBISS U yOansas CeKIIUH,
€CJIM TaKOM BapUaHT UCIOJIL30BaHMS ObLI MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITUM.
YnaneHue oToenbHON CEeKIIMKM KOMaHOOM DROP TABLE M OeMcTBHEe ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpa3fgo 6bICTpee, YeM aHaJIOTH4YHad MaCCOBasd OIlepallursi. ITHU KOMaHOHI IIOJIHOCTBIO
HCK/IIOYalOT HaKJIagHbI€ PacXodbl, CBsA3aHHBIE C BEIIIOJIHEHHEM VACUUM IIOCJIe MaCCOBOH oIrepanun
DELETE.

* Penko HUCIIOJIb3YEMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Oosee memiéBbie U MeOJIeHHBIE HOCUTEIH.

Bcé 3TO 0OGBIYHO MOJIE3HO TOIBKO OJI 0YeHb Oombmmx Tabmuil. Kakme MMEeHHO TabGIuIlBI BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHHUS, XOTS, KaK IIPABUJIO, 9TO CIENYET IPUMEHSATh
st Tabmui], pa3Mep KOTOPhIX npeBrimaeT o6séM O3Y cepsepa.

Postgres Pro npepnnaraetr noggep>Ky CIeOYIOIINX BULOB CEKIIMOHUPOBaHUA:

CGKHI/IOHI/IpOBaHI/Ie I10 Jyualla30HaM

Tabulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneIEéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CTOJIOIIOB, ¥ He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATL MaHHEBIE IO
Oramna3oHaM OaT WIIH 0 OHala30HaM HIeHTH(HUKATOPOB OMpeneIéHHEIX 01M3HeC-00beKTOB. ' paHHIIb
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KaXXOoro [auala30oHa CUYMUTAIOTCS BKIIOUAIOIIMMHU HUXXHee 3HadeHWe W HCKITIOYAIoIIMMU BEpXHEE.
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.

CeKIMOHMPOBaHUE I10 CIUCKY

Ta6m/1ua CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKa, SBHO YKaA3BIBAIOIIIEIro, KadKHe€ 3Ha4Y€HHUd KIII04Ya
OOJI2KHEI OTHOCUTBCS K KaXKIOM CEKITNH.

CeKHI/IOHI/IpOBaHI/Ie II0 Xeury

Tabnuila CEKIMOHUPYETCS II0 OMPENeJIEHHBIM MOMYJISM M OCTaTKaM, KOTOPhIE YKa3BIBAIOTCS [JIS
Kaxkpaou cekiuu. Kaxkmast CeKIusi COImEPKUT CTPOKH, IJIT KOTOPHIX XeIl-3HaUYeHne KiTi04a pa30ueHus,
IeJIEHHOe Ha MOMYJ/b, PaBHSIETCS 3aJlaHHOMY OCTaTKYy.

Ecnu Bamemy IpuUIoKeHUI0 TpeOyoTcs aApyrue GOpMbl CEKITMOHUPOBAHUS, MOXKHO TaKKe IPUOETrHyTh
K aJIbTePHATHUBHBIM peaan3allusiM, C MCIIOJIL30BaHUEM HaCJIeOOBAHUS U IIPENCTABIeHUNE C UNION ALL.
Takwue IIOAXOOb Jal0OT TMOKOCTh, HO He [al0T TaKOTO BEIUTPHIIIA B IPOU3BOOUTEILHOCTH, KaK BCTPOEHHOEe
meKJlapaTUBHOE CEeKITMOHUPOBAHUE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mo3BosisieT JeKIapupoBaTh, YTO HEKOTOpas Tabauila pa3fensieTcs Ha CeKiun. Pa3menénHas
Ha CeKIuM Tabnuila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknapamus CeKIHOHUPOBAHUS
COCTOUT M3 OMHUCAHHOTO BHIIIE ONPEefeIeHuss Memodad pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTA BEIPAXEHUH,
00pas3yoIIux K/A104 pa3bueHus.

CaMa CekIMOHMpPOBaHHAA TaOIWIla SBISIETCA <«BUPTYaJIbHOM» M KaK TaKoBas He XPaHUTCH.
XpaHuIHUIlle HCIOIL3YEeTCa €€ CeKuusMu, KOTOpPbIe SIBIAIOTCA OOBIYHBLIMHU TAOIHUIIAMH, CBA3AaHHBIMHU C
CeKIIMOHUPOBAHHOU. B KaxXXMoi CEKITMH XPaHUTCS IIOAMHOXKECTBO HJaHHBIX TAOIHIILI, OoIlpedessieMoe eé
epaHuuamMu cexkyuu. Bce CTpPOKM, BCTABIsieMBblE B CEKIIMOHUPOBAHHYIO TaOIUIly, MEepPEeHAPaBIIsTIOTCS
B COOTBETCTBYIOIIIHE CEKIIMKM B 3aBHUCHUMOCTH OT 3HAYEHHM CTOJIOIOB KI04Ya pa3buenus. Ecnu mpu
W3MEeHEeHWN 3HaYeHWH KIodya pa30ueHHs B CTPOKE OHA IIepecTaéT yHOOBIETBOPAThH OTPAHHUUYEHUSIM
MCXOMHOM CEKIIMH, 3Ta CTPOKa MePeMEIIAaeTCs B OPYTYI0 CEKIIHIO.

CaMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAaHHLIE TaOIHUIIE], TAKUM 00Pa30M peaim3yeTcs
8/10JiCEHHOEe CceKUUOHUposaHue. XOTSI BCe CEeKIUU [OJIKHBI HKMETh Te XKe CTOJOIB, dYTo U
CEKIIMOHMPOBAHHASA POOUTEJIbCKAs TabJimia, B KaxXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oInpefesieHbl CBOM WHMOEKCH, OTPAaHUYEHUS U 3HAUEHHWs II0 yMoJjidaHHuI0. [lompoOGHee o co3gaHuU
CEKIIMOHMPOBAHHEIX TaOIUIl M CeKIMM paccka3biBaeTcs B onucanuu CREATE TABLE.

I[Ipeo6GpazoBaTh OOBYHYIO TaOMUIy B CEKIMOHMPOBAHHYI0O ¥ HaoOGOpoT Hemb3sa. OmHaAKO B
CEKIIMOHMPOBAHHYIO TAONHMIy MOXKHO H00aBUTH B KAa4eCTBE CEKIUU CYILIECTBYIOIYI0 OOLIYHYIO WU
CEeKIIMOHMPOBAHHYI0 TaOJUIly, a TaKKe MOXKHO YHOalUTh CEeKIIUI0 U3 CEeKIMOHUPOBAHHOU TabIHITHI
U IIPeBPaTUTH €€ B OTHEJNIbHYI0 TalJUIly; 9TO MOXKEeT yCKOPHUTH MHOTIHWEe IIPOLIEeCCH O0CIyKMBaHUSA.
O6patuTech K onucanuio ALTER TABLE, yTo6nl y3HaTh 60/bIlle O MOAKOMAaHAaxX ATTACH PARTITION U
DETACH PARTITION.

CekiuyM TaKXke MOTYT OBITh CTOPOHHUMM TabnullamMu, HO YYTUTE, UYTO HMEHHO II0JIb30BaTellh
OTBETCTBEHEH 3a COOTBETCTBUE COMEPIKUMOTO CTOPOHHEN TabIWITEl HMpPaBUIIy CEKUMOHWPOBAHUS, 3TO
He KOHTPOJUPYEeTCS aBTOMaTHYeCKU. TakXkKe CyLIIeCTBYIOT U HEKOTOphle APyTHe OrpaHU4YeHUus. 3a
nogpobHOoCcTAMU oOpaTuTech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmomoxkuM, 4TO MBI cO3maéM 06a3y MaHHBIX [/ OOJIBINIOM KOMITAHWM, TOPTYIOIIEN MOPOZKEHBIM.
KoMnaHusi yuuThHIBaeT MaKCUMAJILHYIO TEMIIEPATYPY U IIPOAAKKU MOPOXKEHOr0 KaXK/klM IeHbh B pa3pe3e
peruonoB. [lo cyTu HaM HyXKHa ciefnyroiias Tabmua:

CREATE TABLE measurement (

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

Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa i GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh O0OBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

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

1. CozpaiiTe TabmuIily measurement KakK CEKIMOHUPOBAHHYIO TabmIUIly C IIpedjiokKeHueM PARTITION BY,
yKa3aB MeTo[ pa30ueHu (B HalleM cjiydae RANGE) U CIUCOK CTOIOIIOB, KOTOPHE OyayT 0Opa30BLIBATh
K104 pa30ueHusl.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. Co3panTe ceKumu. B onpenesnenny KaXaou CEKIIUY JOIXKHEI 3a7jaBaThCs T'PAHMUIIL], COOTBETCTBYIOIINE
METOY M K/II0YY pa30ueHust POOUTEJIECKON TabullEl. 3aMeThTe, YTO YKa3aHUe I'PaHUI], ITPU KOTOPOM
MHOJKECTBO 3HAUYEeHWN HOBOM CEKIIMM IIepeceKaeTcs CO MHOXKECTBOM 3HAaYeHHH B OOHOW WUIIH
HECKOIbKUX C