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NpeoucnoBue

OTa KHUTa SBASETCS opHUIMAJIbHON moKyMeHTamnued Postgres Pro Standard. Ona Oblyta HammcaHa pas-
paboTunkamu Postgres Pro, coobiectBoM PostgreSQL u mpyrumMu moO6poBOIbIlaMy ITapajieIbHO C Pas-
paboTkoi mporpaMmMHOro npoaykra PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO IIOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl Takou Gosbinod 00bEM mHMOpPMaluu 0 Postgres Pro Ov11 ymoGoBapuM, 3Ta KHHATA pa3felieHa Ha
yactu. Kaxpas yacTts mpegHa3Ha4vYeHa OMPeNeSIEHHON KaTerOpUH IT0Ib30BaTeJIed MU II0JIb30BATENSIM
Ha pa3HEBIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboi HedhopMaabHOe BBeeHNE OJIT HaUYWMHAIOIIIHNX.

¢ Yacts II ontuceiBaeT 136K SQL 1 ero cpemy, BKJo4asi TUMNH JaHHBIX ¥ QYHKIIMY, a TaK¥XKe ONTUMHU3a-
LMI0 MPOU3BOAUTEJILHOCTY Ha YPOBHE IT0Ib30BaTesiei. 3To 6ymeT MoJIe3HO IPOYUTATh BCEM II0OJIH30-
BaTtensiMm Postgres Pro.

e Yacts III onucHBaeT YCTAaHOBKY U afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO UCIIOJIb3yeT cepBep Postgres Pro mns caMbIx pa3HEBIX IEJIE.

e Yacts IV onuceiBaeT nporpaMMHble HHTephENCH [ KIHNEeHTCKUX ITpuioxeHui Postgres Pro.

* Yactp V IIpegHa3Ha4Y€eHa OJId 0oJyiee OMBITHHIX IIOJIb30BaTeIel 1 COOEP2KUT CBeOeHUud O BOSMO2XKHO-
CTSAX paCIIMPEHUAd CepBepa. JTa 4acCTh BKJIIOYAET TEMHI, HOCBHI.T.IéHHI:Ie, B 9aCTHOCTH, IIOJIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 (I)YHKLII/IHM.

* Yacts VI cogepXUT CIpaBOYHYIO nHpoOpMaIuo o KoMaHgax SQL, a TakXKe KJIIMEHTCKUX U CEPBEP-
HBIX ITpOorpaMMax. 9Ta 4acTh OOIIOJIHSET Opyrue nHdopMalmel, CTpyKTypPUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaMm.

e Yacts VII comepXuT pa3HooOpa3Hyo WHGOPMAIIHIO, II0JIE3HYI0 Oy pa3dpadoTunkoB Postgres Pro.

1. YTo Takoe Postgres Pro Standard?

Postgres Pro Standard — 2To 06BeKTHO-peISIIIMOHHAS CUCTeMa ynpaBieHus 6asamu maHHbx (OPCYB]I,
ORDBMS), pa3pabotanHuas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocuoBe PostgreSQL,
B CBOIO ouepemnb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOI Ha (aKyIbTeTe
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosB1uiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPHIE OBUIM Pean30BaHbl B HEKOTOPHIX KoMMepueckux CYB]] ropa3go mo3gHee.

Postgres Pro Standard paGoTaeT Bo BCEX OCHOBHBIX OII€PAIMOHHHEIX cucTeMax Linux m Windows. Kak u
PostgreSQL, Postgres Pro Standard cootBeTcTByeT TpeboBauusm ACID.

Postgres Pro Standard, kak u PostgreSQL moamepzkuBaeT OOMBIIYIO YacTh cTaHmapTa SQL u mpeniaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMMA:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH

* u3MeHseMble IpeCTaBIeHUS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM AOCTYIIOM

Kpome Toro, nosnp3oBaTenu MOTyT BCA4YeCKM paciumpaTh Postgres Pro, Tak ke Kak u PostgreSQL, Hanpu-
Mep, co3haBasi CBOU

* TUIIBI JaHHBIX
*  (¢yHKIUU

* OIepaTopsl

* arperaTHbie QYHKIUHU

* MEeTOHBl MHOEKCUPOBaAHUS
* TpollenypHBIE SI3BIKU
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2. Pasznnuunsa mexnay Postgres Pro Standard m PostgreSQL

Postgres Pro mpemoctaBnser Hauboiee akKTyanbHYIO Bepcuio PostgreSQL ¢ mOTOIHUTEIBHBIMH HU3Me-
HEHUSIMU ¥ PaCIIUPEHuSIMU. DTOT IPOOYKT BKIIOYaEeT BCE HOBEIE BO3MOXKHOCTH, peann30BaHHBIE KOM-
nanued Postgres Professional, a Tak:ke cTopoHHUE DOpabOTKH, KOTOPHIE y3Ke NMPHUHSTHE COOOIIECTBOM
PostgreSQL u momapmyT B HOBEIe Bepcum PostgreSQL. Takum oOpa3om, mosmb3oBaTenu Postgres Pro
Standard momy4aloT paHHUM OOCTYII K BaKHBIM HOBOBBEEHUSIM U UCIIPaABIEHUSIM.

IIpuMmeyanue

Postgres Pro Standard mnpepocrTaBnseTcsa IO clepyoolled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeNbHO 03HAKOMBTECH C YCIIOBUSIMHU TUIIEH3UH, IIPEKAe YeM 3a-
TpyXkaTh U UCIIONIb30BaTh Postgres Pro Standard.

Postgres Pro Standard otnu4aioT oT PostgreSQL crenyrolue yCOBepIIeHCTBOBAHMA:

YiydImeHHBI MeXaHU3M IIPOBEPKY OJIOKMPOBOK, He OKa3bIBAIOMINY OTPUIATEIbHOTI'O BIMSHUSA Ha
IPOU3BOOUTENHLHOCTD.

VmMmenbiieHne 00b€Ma 3anuceit B WAL, reHepupyeMbIX IPU Onepanusax CREATE INDEX C MHOEeKCaMU
GiST, GIN u SP-GiST.

YBenuueHHas CKOPOCTh U 3PGEKTUBHOCTS IIJIaHNPOBAHUSA OJI Pa3JIUYHBIX TUIIOB 3alIPOCOB.
YMeHbIIeHHOE TTOTPEeDOIeHNe TaMATH TPU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
ITo6aBreHNe BpeMeHU IJIaHUPOBaHU B UHGOPMAIKIO, BLIBOOUMYIO MoIyseM auto explain.
B0o3MOXKHOCTE 3aMeHBI HyJIeBOT0 OariTa 3amaHnHbIM ASCII-cuMBOIOM IIPU 3arpy3Ke MaHHBIX C TIOMO-
IIBI0O KOMaHAEl COPY FROM. (CM. onmucaHue nmapaMetpa nul byte replacement on import.)

Bo3M02KHOCTB 3aMeHHBI CUMBOIA '\u0000"' 3amaHHbIM cuMBoIoM Unicode mpu BrI30Be QYHKIINU, 00-
pabartriBatoler JSONB. (CM. onucanue napaMeTpa unicode nul character replacement in jsonb.)
Hcnonb3oBanue ICU Ha Bcex mmaTdopMax c 11e1bio o6ecnedyuTsh maaTGopMoOHe3aBUCUMYI0 COPTH-
POBKY IJISI Pa3/IUYHBIX JTOKanei. [To ymMonmdaHUIO ITpoBaiigep MpaBUjl COPTUPOBKM icu 3afeMCTByeT-
CsI [JIsI BCEX JIOKaJiel, 3a UCKIIIoueHneM C 1 POSIX. (CMm. [Tompasmen 22.2.2.)

Peanusamnus mexanusma PTRACK, mo3Bosiomiero nporpaMmme pg probackup orcnexuBaTh n3MeHe-
HHUS CTPaHUI IIPU CO3TaHNUM MHKPEMEHTAIbHEIX PE3€PBHBIX KOIIUH.

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

HpeHCTaBJ'IeHI/Ie pg_recovery_settings, 0T06pa}Ka10Luee TeKyllue rrapaMeTPhl BOCCTAaHOBJIEHUA U3
daiina recovery.conf.

HN3meHeHUE IIapaMeTpoOB B recovery.conf oe3 ImepesallyCKa cepBepa.

VnydieHus pefakKTUPOBaHUS B KOMaHOHOM CTPOKe C ucroiab3oBaHueM WinEditLine B Bepcuu psql
o Windows, B TOM 4ucJie ITOoAAepKKa aBTOOIIOTHEHEe B KOHCOJIM PSql U u3MeHeHne KOOUPOBKHU
psql o ymonmuanuio Ha UTF-8.

YuaudunupoBanHas CTPYKTypa ITaKeTOB OBOUYHBIX (haiJIOB OJI BCeX OUCTPUOYTHBOB Linux, ymrpoima-
Iolllasi MUTPaLNIo MeXAy HUMH U II03BOJISIOIIAsA YCTaHaBIMBATh HECKOIBKO Pa3IUYHBIX IIPOOYKTOB
Ha 0a3e PostgreSQL coBMecTHO 6e3 Kakux-mubo KoHGIuKTOB. (CM. ['maBy 16.)

Postgres Pro Standard Take BKIIOYAeT CIEAYIOIINE AOTOTHUTEIbHEIE MOMYJIH:

Mogynes dump stat, TO3BONIAIOMMNYN COXPAHATh CTATUCTUKY OaHHBIX IPY PE3€PBHOM KOIIMPOBAHUM U
BOCCTAHOBJIEHUH.

Momynpe fasttrun, KOTOpHIN ITPeOOCTaBIsIET TPAH3aKIIMOHHO-HEOE30IMaCHY0 QYHKIUIO OIS YCeUYeHU
BpeMeHHBIX TabJIuII, 4TO HpefoTBpalllaeT pa3pacTaHue KaTajiora pg_class.

Mognyns fulleq, mpegocTaBasAonUl ONOTHUTEILHEINA OII€PAaTOP paBeHCTBA [AJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mogpyne hunspell-dict, mpegocTaBnsionIyii CioBapy A1 psafa A3BIKOB.

Mopnynb jsquery, peanu3youi cliellnalbHbIN SA3BIK 3allpoCoB i 3(p(PeKTUBHOTO MOUCKA 110 MH-
OEeKCY B CTPYKTYPUPOBAHHEIX HaHHBIX JSONB.

Cnyx0a MOHMUTOPUHTA Mamonsu, UCIIOJIHEeHHAas B BuAe areHTta Zabbix.

Mopyne mchar, npegocTaBngOIINM TOIIOTHUTENbHBIN TUII JaHHBIX OJI COBMECTUMOCTH ¢ Microsoft
SQL Server.
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e Mogyns online analyze, mpuBHOCSAIINY Habop PyHKIINI, KOTOPEIe HEMEIIeHHO 0OHOBISIOT CTATH-
CTUKY B IIeJIEBBIX TabJIMIIaxX MOCe Omepanui INSERT, UPDATE, DELETE UK SELECT INTO B HUX.

e Ilyn coeguHeHUM pgbouncer.

e Mopynbs pg pathman npepgocraBnseT onTUMU3UPOBAaHHBINM MeXaHM3M CEKIIMOHUPOBaHMA, a TaKxKe
GYHKOUM 071 CO3TaHUA U YIIPABJIeHUSA CEeKIUSIMHU.

* pg probackup — MeHemXKep Pe3ePBHOT0 KOITMPOBAHUS ¥ BOCCTAHOBJIEHUS.

e Vrunuta pgpro controldata, moka3niBarolllas yIIpaBJISoIIyio nHpOpMaIuio Kiaacrtepa B
PostgreSQL/Postgres Pro u mapamMeTpsl COBMECTUMOCTH KjlacTepa U/UjiIu cepBepa.

* Mopgynb pg query state, maroiiuii BO3MOXKHOCTh y3HaBaTh TEKYIIlee COCTOSSHUE BBHIIIOJIHEHUS 3aIIpo-
COB B 00CTy2KMBAaIOIIEM IIPOIECCe.

e Vrtunura pg repack mgms peopraHu3anuy TaOIHII.

* Mopgynb pg tsparser — anbTepHATUBHEBEIN aHAIM3aTOP TEKCTOBOTO IIOMCKA.

e Mopgyne pg variables, mpemocTtaBnsomui GYHKIUH OIS PabOTH C IIEPEMEHHBIMU Pa3JIMYHBIX THUIIOB.

¢ Pacmmpenue pg wait sampling, mpegHa3HaYeHHOE OJIST ITIEPUOANYECKOT0 cO0pa CTaTUCTUKH IO CO-
OBITHSM OXKHUMOAaHUS. BOCIIOIF30BaBIINCH 3TUM PACIINPEHNEM, Bl CMOXKETe IIOHSITh XapaKTep aKTHUB-
HOCTHY CEPBEPA, B TOM UHCJIE YBUAETh TEKYIITHNE COOBITUS OKUIAHUS BO BCEX OOBIYHBIX U (POHOBHIX
pabouunx mpoleccax.

e Mopgyns plantuner, mo6aBIsgiOMMH TOOAEPXKKY YKa3aHUM IS MJIAaHUPOBITHUKA, ITOAKITIOYAIOITUX WJTH
OTKJIIOYAIOIINX ONpefesieHHble MHOEKCH IIPU BHIIIOJTHEHUHU 3allpoca.

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

e Mopgyns shared ispell, mo3BoIsAIONINE pa3MeCTUTh CJIOBAapH B O0IIEH MaMsTH.

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

Brimmycku Postgres Pro Standard cmemyior 3a BeIycKaMu PostgreSQL, XoTss MHOTOAa MOTYT BHIIIYC-
KaThcs daile. CxeMa BepcuoHupoBaHusa Postgres Pro Standard ocHoBaHa Ha cxeMe BEPCHOHMPOBAHUS
PostgreSQL u BKIIIO4YaeT OONOIHUTEIbHYIO IUGPY.

3. KpaTkaa uctopua PostgreSQL

OOBEeKTHO-PEeISAIIMOHHAs CUCTeMa yIIpaBileHus 0a3aMu OJaHHBIX, UMeHyeMast ceromus PostgreSQL, mpo-
usoina ot nakera POSTGRES, nanucanuoro B bepknu, Kanudopuuiickom yHuBepcurteTe. ITocne mecsi-
Tunetudl paspaborku PostgreSQL cram camoit pa3BuToit CYB]l ¢ OTKPHITEIM UCXOTHBEIM KOOOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rimaBnsieMblit mpodeccopoM Maiikiom CTOyHOpPEeHKepoM, CIIOHCUPOBAIU aTeHT-
ctBo DARPA nipu Muuo6opousr CIIIA, YopaBneHue BoeHHBIX ucciaemoBanuil (ARO), HammoHaneHEIN Ha-
yunbl ®oHp (NSF) u komnanusa ESL, Inc. Peanuzanus POSTGRES Hauanack B 1986 r. [lepBoHa4aibHEIE
KOHIENIIMY CUCTEMBI ObIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHMe MEPBOM MOMIENH MaHHBIX
TMOSIBUNIOCE B rowe87. IIpoeKT cucTeMbl MpaBuUI TorAa ObII TpencTaBiieH B ston87a. CyTh U apxXUTEeKTypa
MeHeOXKepa XpPaHUInIa OLITH pacIucaHe B ston87h.

C tex mop POSTGRES mpoirés HeCKOIbKO 3TAlloB pa3BUTHA. [IlepBas «memMoBepcus» 3apaboTana B 1987
¥ Oblna mmokasaHa B 1988 Ha koudepennnu ACM-SIGMOD. Bepcus 1, onucansas B ston90a, ObINTa BBI-
nymieHa [Jigd HEeCKOJIBKUX BHEITHUX IOoIb30BaTesien B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMBI
mpaBun (ston89), ona 6rlyta mepemenana (ston90b), u B Bepcuu 2, BHITyIIIeHHOM B uioHe 1990, Oblia yxKe
HOBas cucTteMa npasui. B 1991 Brimina Bepcusa 3, B KOTOPOU IIOSBUJIACH ITOAAEPKKA Pa3/IMNUYHLIX MEHe-
IKEepOB XpaHUJINIIa, YIyYIIeHHBIN UCIIOJTHUTEIb 3allPpOCOB U IlepenncalHas cucteMa npasui. [locneny-
omIre BHITyCKH 10 Postgres95 (cMm. Hu2Ke) B OCHOBHOM OBLIM HaAIlpPaBJIEHH Ha yAyYIIeHHE HOPTUPYyEeMO-
CTH M HaJIEKHOCTH.

POSTGRES npuMeHSICS OJIs peannu3aliiid MHOXKeCTBa HCCIeO0BaTEeIbCKUX M IPON3BOACTBEHHEBIX 3a1ay.
B ux umcine: cucteMa aHamu3a (GUHAHCOBBIX JAaHHBIX, TAaKeT MOHUTOPHHTA PabOTHI peaKTHUBHEIX OBUTA-
Tenei, 6a3a MaHHBEIX HAOJIOMeHUH 3a acTeporgaMy, 6a3a JaHHBEIX MeOUITHHCKON HHpOopMaIlnyu, HeCKOJIIh-
KO reorpadpuueckux uHpopMaruoHHEX cucteM. POSTGRES TakXe HMCIOJIB30BaJICS OJIsT OOydYeHUS B
HEeCKOJIbKUX yHuBepcuTeTax. Hakonell, kommanus Illustra Information Technologies (1mo3:ke cTaBIas
4acTbelo Informix, KoTopas ceidac npuHaniaekut IBM) BOCIIONIb30Bajlach KOOOM U Hallllla eMy KOMMeEP-
yeckoe npuMeHeHue. B korne 1992 POSTGRES ctan ocuoBHOU CYB]] Hay4YHOT 0 BEIYUCIIUTEIBHOIO IIPO-
eKTa Sequoia 2000.
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3.

w

B 1993 uwncno BHEIIHUX IIONIb30BaTeed yaBouaoch. CTamo 0YeBUOHO, YTO OOCIyKHUBaHUE KOIa U IIOf-
IepzKKa 3aHMMAaeT CIIMIIIKOM MHOT'O BpEMEHM, ¥ ero He XBaTaeT Ha ucciaemoBaHus. [ CHUXKEHUS 3TOH
Harpy3ku npoekT POSTGRES B Bepkiu OblI 0GUIIHATBHO 3aKPHIT Ha Bepcuu 4.2.

2. Postgres95

B 1994 Suppu IO u [xonnmu Yen mobasunu B POSTGRES mnaTepmperaTop sizkika SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 6vinm omyOnukoBaH B UHTEepHETe M Hayas CBOM MyTh KakK MOTOMOK pa3paboTaHHOTO
B Bepknu POSTGRES, ¢ OTKPEITEIM UCXOOHBIM KOTOM.

Kop Postgres95 6w nmpuBepnéH B mmojgHoe cooTBeTcTBUe ¢ ANSI C u ymenbimuicsa Ha 25%. bnaromaps
MHOKEeCTBY BHYTPEHHUX U3MEHEHUH OH CcTaJll ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTan npu-
mepHo Ha 30-50% 6ricTpee POSTGRES Bepcuu 4.2 (1mo TectaMm Wisconsin Benchmark). ITomuMo ucopas-
JIeHUS OMMOOK, IIPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny a3viKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHbIN B cepBepe). (MHTepdeiicHad
6ubnuoTeka libpg yHacnegoBana cBo€ uMs ot PostQUEL.) ITog3ampock He MOOaePKUBAIUCh MO BHI-
xoma PostgreSQL (cM. HUKe), XOTSI UX MOXKHO OBIJIO HMUTUPOBATh B Postgres95 ¢ mMOMOIIIbIO ITOJIb-
3oBaTeNbCcKux ¢GyHKuuY SQL. Briny 3aHOBO peann30BaHbl arperaTHile QyHKIINU. TakKe MOABUIIACh
noagepXKa IIpenjioXeHusa GROUP BY.

e Ins naTepakTUBHBIX SQL-3amnpocos 6rlyla pa3paboTaHa HOBasd nmporpaMMa (psql), KoTopasi UCIIOJIb-
3o0Bania GNU Readline. Ctapas nporpaMMa monitor ctana He HyKHa.

* TlosiBUNIACh HOBAs KIIHEHTCKas OnOnuoTeka libpgtcl Onsd moamepxkku Tcl-knueHTOoB. [Ipumep 060-
JIO4YKH, pgtclsh, IpPeACTaBIsII HOBble KOMaHnI Tcl ams B3aumMopgencTBys mporpaMM Tcl ¢ cepBepom
Postgres95.

* BB yCcOBepIIeHCTBOBAH UHTEePGEHC st paboTel ¢ OONbIINMY 00beKTaMu. EQUHCTBEHHEIM MeXaHU3-
MOM XpaHeHUs TaKUX JaHHBIX CTalId HWHBePCHUOHHBIE 00heKTh. (MHBepcuoHHas ¢aiaoBasi CucTeMa
OblNla yoaneHa.)

e VpaneHa cucTeMa IIpaBUJI Ha YPOBHE 3K3EMIIJISIPOB; IIepe3alliChIBAIOIINe ITPaBUia COXPAHUIIKUCH.

e C HUCXOOHBEIM KOOOM CTaJIN PACIIPOCTPAHATBECA KPATKHWE OIMMCaHUuA BO3MOXKHOCTEH CTaHOApPTHOI'O
SQL, a Takxke camoro Postgres95.

e Insa coopku ucnonb3oBancsa GNU make (BMecto BSD make). Kpome Toro, cTajo BO3MOZKHO CKOM-
nunIupoBaTh Postgres95 ¢ HemomuduimpoparnHoi Bepcueii GCC (6GBII0 UCIIPaBIeHO BEIpaBHUBAHUE
OAHHBIX).

3. PostgreSQL

B 1996 r. cTano noHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCTHITAHUE BpeMeHeM. MuI BbIOpaniu Ho-
Boe uMs, PostgreSQL, oTrpaxkatoiiee cBa3b Mexkay opurutanbHeiM POSTGRES u 6ojiee mo3gHUMU Bep-
cussMu ¢ nopaepxkou SQL. B To Xke BpeMsi, Mbl IPOAOJIZKUIN HyMepaluio Bepcuul ¢ 6.0, BEpHYBIIUCE K
mocnemoBaTenbHOCTH, HadyaTolu B mpoekTe bepknu POSTGRES.

MHorue npoponXkaloT Ha3biBaTh PostgreSQL nmeneMm «Postgres» (Teleps yxkKe pefKo 3arjlaBHEIMU OyK-
BaMM) II0 TPAOUIIMU UJIH OIS IPOCTOTHL. DTO Ha3BaHUE 3aKPENUIOCh KaK IICEBAOHUM UNu HedhopManbHOe
o6o3Ha4eHue.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMM OBIJIM ITOMCK M MOHMMAHHUE CYIIEeCTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIINCH K peann3allid HOBBIX
byHKIHN 1 BO3MOXKHOCTEH, XOTsI paboTa IIPOJoJIzKaeTCcsl BO BCeX HAIlPaBIIEHUSX.

4. CornaweHus

CrnenymoIye CoTNalleHusT UCIOMb3YIOTCS B ONMMMCAHUSIX KOMaH/: KBajipaTHbIe CKOOKM ([ ¥ ]) ob6o3Haya-
10T HeoOsi3aTenbHble YacTu. durypHble CKOOKM ({ ¥ }) U BepTUKaiabHasA 4epTa (|) 0o603HaAYaOT BRIOOD
OOHOTO U3 IPEI0XKEeHHBIX BapuaHToOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IPEOLIAYIITUI 3JIEMEHT MOXKHO
TIOBTOPUTL.
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HNuorpa mns scHocTu KoMaHab SQL mpeaBapsioTCs IIPUTJIallieHueM =>, a KOMaHIbl 000JI0YKH — HpPUria-
IIIeHueM S.

ITom adMuHUCMpPamopom 3mech OOBIYHO ITOHUMAETCS YeJIOBEK, OTBETCTBEHHHIN 3a YCTAHOBKY UM 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO HCIOJIb3yeT WX JKeJlaeT UCIIOJIb30BaTh JII060H
KOMIIOHEHT cucTeMbl Postgres Pro. 9Ty posu He cliefyeT BOCIIPUHUMATh CIIUIIKOM Y3KO0, TaK KakK B 9TOH
KHHUTE HeT ONpenenéHHbIX JOMyIIeHnH OTHOCUTEIIHHO IIPOLIeqypP CUCTEMHOTO agMUHUCTPUPOBAHUSI.

5. Kak npaBusabHO cooOwmnTtb 00 OLLMDOKe

Ecnu Br HatipméTe ommbKy B Postgres Pro, matiTe HaM 3HATh O Hel. birarogaps BamieMy oT4é€Ty 00 orrnbke,
Postgres Pro crtanHet emé 0ojiee HamEXHBIM, Bedb OaKe IIPU CaMOM BBICOKOM KadeCTBe Kofa HeIb3s
rapaHTUPOBATh, YTO KaXKAbIM O/10K U Kaxaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPU JTI0OBIX
006CTOSITENILCTBAX.

CrnenyroIye IpeqioXeHus IPU3BaHbl IOMOYh BAM B COCTABJIEHHH OTYETA 00 OIIHOKe, KOTOPHIH MOXKHO
OymeT o0paboTaThk 3¢pPekTUBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJIsA ofIiero 6jara.

5.1. AMarHocTtuka owmbok

ITpexmpe geM coobiaTh 06 ommbKe, MOXKaIyHCcTa, TPOUYNTANTE U TTIEpeUYnTaiTe JOKYMEHTAIU0 U yoenu-
TECh, YTO BOOOIIe BO3MOXKHO CAENATh TO, YTO BHI XOTUTE. ECIIM M3 HOKYMEHTAUUU HESICHO, MOXKHO 3TO
cHesaTh WY HET, MOXKAaJyicTa, coobmuTte U 00 3TOM (TOrma 3TO ommbKa B JOKyMeHTauwu). Eciiu BeIsiC-
HSIETCS, 4TO IIpOrpaMMa feJlaeT YTO-TO He TaK, KaK HAalKMCAHO B JOKYMEHTALMH, 3TO TOXe omwubKa. Bot
JIVIITb HEKOTOPHIE TPUMEPH BO3MOXKHBIX OITUOOK:

» IIporpamMMa 3aBepIIaeTCs C aBapUUHBIM CUTHAJIOM UJIU CO00IIeHneM 06 omubKe OnepanuoHHONR Cu-
CTeMBI, yKa3bIBalolllel Ha mpobeMy B mporpaMme. (B KayecTBe KOHTPIIPUMEPA MOXKHO ITPUBECTH
coobmenne «HeT MecTa Ha AUCKEe» — 3Ty MPOGJIeMy BBl JOJIXKHEI PEIITUTh CaMH.)

e TIporpamMma BHIOAQET HENPABUIBHLIN PE3YIILTAT [JIs JIIOOBIX BBOJUMBIX JaHHBIX.
e JIporpaMMa OTKa3bkIBaeTCs IPUHMMATh JONYCTUMEIE (COTJIaCHO JOKyMEHTAIlUu!) JaHHEIE.

¢ IIporpaMma ODpuHHUMaET HEJOIYCTUMbBIE JaHHBIE 0e3 coobmenus 00 omubKe UK IPeayIpeRKaeH’s.
Ho momMHUTE: TO, YTO BBl CUMTAETE HEOOIIyCTUMEBIM, MBI MOXKEM CUMUTATh IPUEMJIEMBIM PaCIIUPEHH-
€M UJIM COBMECTUMEIM C ITPUHSATON NPaKTUKOH.

* He ymaércs yctaHoBUTh Postgres Pro Ha nommepxkuBaeMoi ninaTdopMe, BHIIOIHASI COOTBETCTBYIO-
e UHCTPYKLIMU.

3mech mop «IIPOTPaMMOK» TTOOPa3yMeBaeTCs MPOU3BOJIbHEIN UCHIOMHSIEMEIN (ai, a He UCKITIOUYNUTEIIEHO
CEPBEPHHIN ITPOIECC.

MennenHas paboTa WM BBICOKAS 3arpy3Ka PeCcypcoB — 3TO He 0053aTenbHO omubKa. Takke MOKEeT He
OBITH OIMOKOM KaKoe-TO HeCOOTBETCTBHEe cTaHOapTy SQL, eciu TOJBKO SIBHO HE OEKJIapUPYETCS COOT-
BETCTBHE B JaHHOM acCIIeKTe.

5.2. Yto coobuwaThb

Coobmast o mpobieMe, TocTapauTeCh U3JIOKUTE Bce HakThl. B KaxkgoMm otuéte 06 ommbKe ClenyeT yKa-
3aTk:

¢ TouHYyIO ITOCIENOBaTEJIbHOCTh OEeNCTBUM IOJIsI BOCIIPOU3BeNeHusI TpobieMbl, HaUMHAas C 3anycka npo-
epammbl. OHa OOKHA OBITh CAaMOOOCTATOYHOM; €CITH BHIBOM 3aBUCHUT OT JAHHBIX B TaOIUIIAX, TO
HeOOCTAaTOYHO COOOIIUTh OOUH JIUIIL SELECT, 6€3 MpequIeCcTBYIOIIUX OIepaTOPOB CREATE TABLE B
INSERT.

JIyumu#t popmaTt TecTa s npobiem ¢ SQL — ¢atin, KoTopE MOXKHO IepegaTh mporpaMmme psql

u yBupmeThb mpobnemy. (U ybemuTecs, 4To B BalleM daiine ~/ .psqglrc HUYero HeT.) CaMbIil TPOCTOU
crtoco0 MOMyYUTh TAaKO¥M Galyi — BEITPY3UTh 00BABIEHUS TaOIUIl U JaHHBIE, HEOOXOOUMEIE OJIST CO-
30aHus IOJIUTOHA, C ToMolIbio pg dump, a 3aTeM f06aBUTh IPo6IeMHBIN 3anpoc. [locTapaiiTecs co-
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KPaTHUTh pa3Mep Balllero TeCTOBOTO IIpUMepa, XOTs 3TO He abcomoTHO Heobxonumo. Eciu ommbka
BOCHPOU3BOOMUTCS, MBI HaWOEM eé B 1I000M CIIydae.

Ecnu Bame npunoxeHUe UCIONIb3yeT KaKOU-TO APYyroW KIueHTCKUuu nutepdetic, Hanpumep PHP mo-
XKanyhcra, ONbITalTeCh CBECTU OIINOKY K IMIPOOIEMHEIM 3alIpocaM.

* PesynbTaT, KOTOPHIM BB OMy4aeTe. Ecnu ecTh coobieHue 06 omubKe, MoKaxuTe ero. Eciu mpo-
rpaMMa 3aBepIaeTcs OIIMOKOHN OMepallMoOHHON CUCTEMBI, COOOmuTe 0 Hel. ITu eciiu HUYero He
MIPOUCXOIUT, OTPA3uTe 3TO. [laXke ecliu B pe3yJibTaTe Balllero TeCTa IIPOUCXOOUT COOM MPOTPaMMEbI
WM YTO-TO OYEBUIHOE, MBI MOXKEM He HaOmomaTh 9Toro y cebsi. ITpoie Bcero 6ymeT CKOMHUPOBATh
TEKCT C TEpMHUHAJIa, eCJIK 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BBl ynoMuHaeTe coobiienne 06 ommbKe, IMoXKanyHuCcTa, yKaXKUTe eTo B Haubojee IMOTHOMH
dopme. Hanpumep, B psql, A 3TOro cHavdalla BEHIIIOTHUTE \set VERBOSITY verbose. Ecnm
BBI ITUTHPYETE COOOIEeHUST U3 XKypHala COOBITUHN cepBepa, MPUCBOUTE TTapaMeTPy BHIIOIHEe-
HuA log error verbosity 3HaueHUe verbose, YTOOH XKypHaJs ObI Hanboee MOAPOOHEIM.

IIpumMmeuyanue

B ciydyae KpUTHYECKUX OIMINOOK COOOIIeHNE Ha CTOPOHE KJIIMEHTA MOXKET He COIEepKaTh BCIO
HeoOxomuMyto nHbopMaruio. IToxkanyicTa, TakxKe U3y4YUTe KypHAJ cepBepa 0a3 HaHHBIX.

* (OueHb BaXHO OTMETHUTH, KAKOY Pe3yabTaT Bl OKUIAIN IIOy4YuTh. [loXanyicTa, IpUBOJUTE OXKUOaA-
€MBIU pe3yJibTaT, €CIIU 9TO YMECTHO.

* Bce napamMeTpsl KOMaHOHOU CTPOKY U OpPyTHe ITapaMeTphl 3allyCcKa, BKJIlo4as BCce CBsI3aHHBIE TIepe-
MeHHbIEe OKPYKeHUs UiIu paiasl KOHPUTrypaluyu, KOTOpPhle BBl U3MEHSIIN.

° BCé, YTO BHI J€JIa/IM He TaK, KaK HAallUCaHO B MHCTPYKIHUAX 1O YCTaHOBKE.

* Bepcuto Postgres Pro. YTo6n1 BEISICHUTh BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJIIOUEHEBI, MOXKHO BHI-
IIOJIHUTh KOMaHOy SELECT pgpro_version();. BonbIInHCTBO UCIIOIHSIEMBIX IIpOorpaMm TaKXKe II10[10-
OepKUBAIOT MapaMeTpP —-version; KaK MUHHUMYM [OJI2KHO paboTaThk postgres —-version M psql —-—
version.

e CsepmeHus o miaatdopMe, BKI0Yasd Ha3BaHWe U BePCHIO siapa, 6ubmuoreku C, XapaKTePUCTUKH IIPO-
1meccopa, IaMsiTH U T. 1.

5.3. Kypa coobwaTb

B ob1mrem cmydae mocwiaTh coobireHus 06 ommbkax CIemyeT 0 agpecy <bugs@postgrespro.ru>. ME
MIPOCHUM Bac HANKCATh MHPOPMATHUBHYIO TEMY IIHChMa, BO3SMOXKHO BKJIIOYHB B HEE YaCTh COOOIIEeHHUs 00
ommbke.

He otmpaBnsiiTe ot4éthl 00 ommubKax, crmenmuduYHBIX mjiast Postgres Pro, Ha agpec mIOOmepzKKH
PostgreSQL, Ttak kak Postgres Pro He mommepzkuBaeTcs coobimecTBoM PostgreSQL. OmHaKO BB MO-
KeTe coo0IIaTh II0 agpecy <pgsgl-bugs@lists.postgresgl.org> 000 Bcex OmMUOKaX, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Bamma ommbOKa He CBs3aHa C ocobeHHocTsMH Postgres Pro, He mochIIaiiTe cooOime-
HUS B CIIMCKU PACCHIIKHU [JIs IIOJIb30BaTeJiel, HallpUMep B <pgsql-sql@lists.postgresqgl.org> WU
<pgsqgl-general@lists.postgresqgl.org>. OTU PaCCHIJIKM IpeaHa3HaYeHBl OIS OTBETOB Ha BOIIPOCH
IOJIb30BaTENIeN, U UX MONMHUCUYUKY OOBIYHO HEe XOTST IT0Ty4aTh coo0IeHus o6 ommnbKkax, 60jiee TOro, OHU
BPSMA IV UCHPABAT UX.

Takxe, MOKAaJIyHUCTa, He OTIPAaBISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COUCOK IIpeHa3Ha4YeH AjIs1 00CYyKIOeHUs pPa3pabdoTKu
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PostgreSQL, u 6ymet mydiie, eciiu coobieHus o6 omubkax OyayT CyIIeCTBOBATh OTOEIbHO. MEI mepeHe-
céM o0CyKaeHue Ballley omubKY B pgsgl-hackers, ecyiu cBsi3anHasi ¢ PostgreSQL npobiema motpebyeT
OOIIOJIHUTEJIBHOTO PACCMOTPEHU .
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HYacTtb |. BBenpeHue

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

ITpouuTaB 3TO BBEOeHHEe, Bbl, BO3MOXKHO, 3aX0THUTe nepeiT K YacTu II, 4ToOLI IOIyYuTh Oosiee popmanu-
30BaHHOe 3HaHUe s3bIKa SQL, unmu K YacTu IV, mocBAIMEHHOHN pa3paboTKe npunoxkeHui ans Postgres Pro.
st msyuenuss SQL MOKHO BOCIIONIb30BaThLCS HEeMOHCTPAIIMOHHOM 0a30M JaHHKEIX, OIIMCAHHOM B [Ipuioxe-
Huu J. TeM ke, KTO yCTaHaBJIMBaeT U afMUHUCTPUPYET CEPBEP CaMOCTOSATEJILHO, CIedyeT TakKxKe IpPOoYu-
TaTth Yacts III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

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

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

Emeé oquH BO3MOXKHEIN OTBET:

createdb: He ymanoch HNOOKIIOUHUTLCY K Oaze postgres:
He yOalocCh IOIKNOYUTbBCYI k cepBepy: No such file or directory
OH meHCTBUTENbHO pafoTaeT NOKAalNbHO U MIPUHUMAET
coenuHeHud uyepes Unix-cokxer "/tmp/.s.PGSQL.5432"?

9To 03HAYAaeT, YTO cepBep He paboTaeT UIH createdb He MOXKET K HeMY ITOOKIIOUUTLCA. M B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE MU 00paTUTECh K aAMUHHUCTPATOPY.

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

createdb: He ypanoch NOOKNIOUHTLCHA k 6ase postgres:
BAXHO: ponbp "joe" He cymecTByeT

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyuTtaute ['masy 20,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITONH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: cosmaTs 6a’3y OaHHEIX He yIaloCh:
OIIMBKA : HeT IpaB Ha co3daHue 6as3bl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTensiM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HE0OXOOMMO COOTBETCTBYIOIIlee pa3permieHue. B aToM ciydae
ob6paTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bul ycTaHaBinuBanu Postgres Pro camu, To Ojist menei 3To-
TO BBEJIEHUS Bhl HOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomiero cepsep BII. !

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O




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 yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

$ createdb
Ecnu BeI 60JIbIlIE HE XOTUTE MCIIOJIL30BaTh Ballly 0a3y mMaHHLIX, B MOXKETe yaanuTh e€. Hampumep, ec-

M BHI Bragejien (co3maTenb) 6a3bl JAHHBIX mydb, BBl MOXKETE YHUYTOXKUTH €€, BBIIOJIHUB CJIEOYIOIIYIO
KOMaHLYy:

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

e 3amnycTuB TeEpMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO UHTEP-
aKTHBHO BBOIOUTH, PE€aKTHUPOBATh M BHIIOIHATE KOMaHOL SQL.

e Hcnomnb3ys CyIllecTBYyIOUMe rpadruyecKrue UHCTPYMEHTH], HanpuMep, pgAdmin unu opucHBIN nakeT
c moxpmepzxkkot ODBC unu JDBC, T03BONSIONINIY CO30aBaTh U YIPABIIATh 0a30¥ MaHHBIX. ITH BO3-
MOXKHOCTH 37IeCh He pacCMaTpPUBAIOTCH.

e HamwmcaB coGCTBEHHOE ITPUIIOKEHUE, UCIIONb3YysI OJUH U3 MHOXKECTBA HOCTYITHHIX SI3BIKOBBIX HHTEP-
deiicos. [ToopobHee 3TO paccMaTpuBaeTcs B Yactu V.

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

$ psql mydb
Ecnu ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHM MoJjib3oBaTensa. O6 9ToM yxkKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3felle, IIOCBIIIEHHOM KOMaHIe createdb.
B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psql (11.22.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

YTo moKa3kIBaEeT, YTO BEHL SIBJISIETECH CYIEePIIOJIb30BaTeIeM, U TaK CKopee BCero OyneT, eCJIii BBl yCTaHaB-
nMBanu 9K3eMIisap Postgres Pro camu. B aToM ciydyae Ha Bac He OyOyT PacIpPOCTPAHSITHLCSI HUKaAKHE
OrpaHUYEHUS OOCTyIa, HO OIS Ilefled JaHHOI'O BBeJeHUs 3TO He BaXKHO.

Ecnu BB CTONIKHYJIUCH C TTPO0JIeMaMH ITPH 3aIlyCKe psgl, BEPHUTECH K IPedbIayIieMy pasmeny. KomaHmsr
createdb M psql IMOOKITIOYAIOTCS K CEPBEPy OOMHAKOBO, TaK YTO €C/Ix IIepBas paboTaeT, mojaxKHa pabo-
TaTh U BTOPAs.

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

mydb=> SELECT pgpro_version();

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

PostgresPro 11.22.1 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 psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEOUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTHU psql JOKYMEHTHPOBAHHI B CIIpaBKe Ps(l. B 3ToM pyKoBOACTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTH SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH ITPU YIOOHOM Clydae.
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2.1. BBepeHue

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

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

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeMaTUYECKH TOUHOoe 0003HaYeHue mabiulbl. XpaHeHHe TaHHBIX B TaOIHIIaX TaK pacopocTpaHe-
HO CEerofHs, YTO 9TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHUaHTOM, XOTSI €CTh MHOXKECTBO OPYTUX CIIOCOOO0OB
opraHu3anuu 6a3 maHHBIX. Hampumep, dainsl u Kataaoru B Unix-momoOHBIX OIEPalMOHHBIX CUCTEMax
00pa3yioT nepapxuiecKyro 6a3y JaHHBIX, a CETOIHS aKTUBHO Pa3BUBAIOTCS 0O BEKTHO-OPUEHTUPOBAHHEBIE
0a3bl MaHHBIX.

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

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

date date

)i

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

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

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

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

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOa M X reorpauiecKoe I0JI0KEeHHe:

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

)i

3mech point — IpuMep clienupUUIeCcKOro Tula gaHHbX Postgres Pro.

Haxkowner, ciaenyeT CKa3adTh, 4YTO €CJIM BaM Oosblille He HY2KHa Kakasi-nmubo Tabuila, Ui BE XOTUTE Iiepe-
co3maTh eé II0-OPyroMy, BBl MO2XKeTe YOAJIUTh eé, UCIIONIB3y4d CIIEeOYIOIIYI0O KOMaHOy:

DROP TABLE wmMdg_TabaHIEL;

2.4. LobaBneHue CTpPOK B Tabnuuy

7151 moGaBIeHusT CTPOK B TAOJIMILY MCIIOIB3YETCS OIIepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeTbTe, UTO [JI BCEX TUIOB NAaHHHBIX NPUMEHSIOTCS JOBOJIBHO O4YeBUIOHBEIE popMaThl. KOHCTAHTHI, 3a
UCKITIOUYEHWEM TPOCTHIX YHCJIOBHIX 3HAYEHMUM, OOBIYHO 3aKJ/II0YAalOTCS B alloCTPO(dHI ('), KaK B JaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUeHb I'MOO0K U IIPUHUMAaeT pa3Hble GopMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPUuaepzKUBaATLCS IIPOCTOT0 M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA MTaphkl KOOPAUHAT, HATIPUMEP TaKUM 00pa30oM:

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

I[Toka3aHHBIN 3[IeCh CUHTAKCHC Tpe6yeT, 4yTOOBI BEI 3aIIOMHMJIN IIOPAO0K CTOHGI_IOB. MOXKHO TakKxKe Ipu-
MEHUTH aJIbTEPHATUBHYIO 3allUCh, II€PEYUCIIUB CTOJ'I6I_IBI SABHO:

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

Br1 MmoxkeTe IIePevYucCiIuTh CTOJ'I6L[bI B OPYI'OM IMOPsAOKeE, €CJIX 2KeJjlaeTe OIIYyCTHUThL HEKOTOPEIE U3 HUX, Ha-
IpUMeEP, eCIU YPOBEHL 0CaAKOB (CTOJIOEl] Prcp) HEM3BECTEH:

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

MHOFI/Ie pa3pa60T111/1K1/1 Hpe,'E[l'IO‘-II/ITaIOT SBHO nepeqncns{TL CTOJ'I6]_[BI, a He I10J1IaraTbCda Ha UX HOpHHOK B
Tabnuiie.

IMoxamnyicTa, BBeOUTE BCe IT0OKa3aHHbBIE BHIIIIE KOMAHIE, YTOOBI Y BaCc OBLIN MaHHBIE, C KOTOPEIMU MOXKHO
OymeT paboTaTh mablle.

BuI Takke MoOXKeTe 3arpy3uTh OOIbIION 00BEM HAHHEBIX U3 OOBIYHBEIX TEKCTOBHIX (DaiioB, IPUMEHUB KO-
MaHAOy COPY. OObIYHO 3TO OymeT OGBICTpPee, TaK KaK KOMaHfaa COPY ONTHUMH3UPOBaHA [JII TAaKOTO IIpUMe-
HEHUS, XOTS U MeHee TubOKa, ueM INSERT. Hampumep, €€ MOKHO UCIIOIb30BaTh TakK:

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

37ech TTOApa3yMeBaeTCs, YTO MaHHBIM (ail JOCTyIeH Ha KOMITbIoTepe, TAe paboTaeT CepBEePHHBIH IpO-
1lecc, a He Ha KJIMEHTe, TaK KakK yKa3aHHBIY (aiin OygeT mpoynTaH HEIIOCPEOCTBEHHO Ha cepBepe. ITo-
IpobHee 06 3TOM BBl MOXKETe y3HaTh B onucanuu komauasl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0OBI HOTYYUTh HaHHBIE U3 TAOIUITLI, HYXKHO BBIIOJIHUTE 3anpoc. [ 3Toro mpemgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILKUX YacTel: BLIOOPKHU (B KOTOPOI MEePEeYUCIITIOTCS CTOIOITLI, KO-
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TOPBIE MOJIKHEI OBITh IOJIyYeHBI), CIIMCKa TaOmuIl (B HEM IMepPedUuCIITIOTCS TaOIUIlbl, 13 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 HOIOJTHUTH «YCJIOBUEM», OOABUB IIPEmyIOKeHWe WHERE, OrPAaHUYHBAIONIEE MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B IpeniokKeHUn WHERE yYKa3bIBAeTCs JIOTMYECKOe BEIpakeHue (IpoBepKa NCTUH-
HOCTH), KOTOPOE CIyKUT GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3bIBAIOTCS TOJIBKO T€ CTPOKH, AN KOTOPHIX
9TO BHIpaXKeHHWe MCTUHHO. B 3TOM BEIpaXXKeHUU MOT'YT IPUCYTCTBOBAThH OOBIYHEIE JIOTHYECKHe OIIepaTo-
p®L (AND, OR M NOT). Hanmpumep, cienylommii 3anpoc nokaxeTt, Kakas rnoroga 6wiia B Can-OpaHIIMCKO B
OOXKIOJIMBHIE THHU:

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 3ToM npumepe OpPSAOOK COPTUPOBKHU OIIPENESIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IIOJIYyYUTh CTPO-
ku CaH-OpaHIucKo B m000M mopsimke. Ho BB Bcerga mojiyduTe pe3yJsibTaT, IOKAa3aHHBINA BHIIIE, €CJIU
HaIuImere:

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 3mech mOpSIAOK CTPOK TaKzKe MOXKET BapbHUPOBATHCSA. UYTOOHI IOJIydaTh HEU3MEHHEBIE PEe3yIbTaThl, CO-
eOUHUTE IPEemIokKeHusT DISTINCT U ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoenpuHeHus Tadbnuuy,

Ilo aToTO BCE HAIIM 3aIPOCHl 0OpalaaruCch TOIBKO K omHOM Tabmuiie. OgHaKO 3aIllpoOCH MOTYT TaKxkKe 00-
palaThcsa cpal3y K HeCKOIbLKUM TabIuilaM UM 00pallaThCsa K TOM Ke TabJuile TakK, YTO OJHOBPEMEHHO
OynyT oOpabaTHBaThCSA Pa3Hble HAOOPH €€ CTPOK. 3ampoc, o0palaiuicss K pa3HeM HabopaM CTPOK
OOHOM MW HEeCKOJIbKUX Tabiuil, Ha3wiBaeTcss coeduHeHuem (JOIN). HampumMep, MBI 3aX0TeIN Iepedunc-
JIUTH BCe€ IIOTOOHEIE CO6bITI/I${ BMeCTe C KOOpOAMHAaTaMM COOTBETCTBYIOIIUX I'OPOOOB. ,]:[J'ISI 9TOI'O MBI OOJIZK-
HBI CPaBHUTH CTOJIOEI] city KaXKOO¥ CTPOKM TabJIUILI weather CO CTOJOIIOM name BCEX CTPOK TabGIUITHI
cities ¥ BEIOpATh IIAaphl CTPOK, OJII KOTOPHIX 9TH 3HAUYEHUs COBIIAaloT.

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 TOPOMIa, a IPU COeMUHEHUN BCe CTPOKU TAOIUILI weather, IJIS KO-
TOPHIX HE HAIIJIOCh COOTBETCTBHE, OIIYCKAIOTCsI. BCKOpPe MBI YBUAMM, KaK 9TO MOXKHO MCIPABUTh.

’B "HekoToprix CYB]I, BKoyas crapele Bepcuu Postgres Pro, peanusanuus npemyioxKeHus DISTINCT aBTOMaTUYECKHU YIOPSIIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
6aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeIéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
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 HazBaHue Tropoa OKa3aJIOChk B IBYX CTOJ'I6I_IaX. 310 IIPAaBUJIBHO U 00BsICHSETCS TéM, 49TO CTOJ'IGHBI
Ta6J'II/II_I weather M cities OBIIH OG'BGJII/IHeHbI. XoTs Ha IIPaKTHUKE 3TO HeXKeJlaTeJIbHO, II03TOMY JIy4-
II1e IMMepevYucCIInTb Hy2>KHEBIE CTOJ'I6LILI SIBHO, a HEe UCIIOJIb30BATh *:

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.

Ceifgac MBI BBISICHHUM, KaK BEPHYTD 3aIIUCH O Iorome B ropone Xeityopn. MbI XoTUM, 9TOOHL 3aIIpoC IIPO-
CKaHMpPOBaJl TabJUIy weather U [OJISI KaXXKOOM €€ CTPOKHU HAIIEJI COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Ecyu ke Takas CTpOKa He OymeT HalijeHa, MBI XOTHUM, UYTOOBI BMECTO 3HaYeHUM CTOJIO0B U3 Talb-
JINIEL cities OBUIM IOJACTABIEHHl «IIYCThIE 3HAYEHUS». 3aIPOCH] TAKOTO THUIIA HA3bIBAIOTCH 8HEWHUMU
coeduHeHuamu. (CoeguHeHMsI, KOTOPBIE MBI BUEJIN 40 9TOI'0, HAa3BIBAIOTCSI BHYTPEHHUMHU.) DTa KOMaHIa
OymeT BEITJISIAETDH 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 3ampPOC HA3BEIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHILI B JIEBOM YacCTH OIle-
paTtopa OymyT BHIOPAHHI BCE CTPOKH, a M3 TAOIHIILI CIIpaBa TOJIBKO Te, KOTOPHIE yOalIoCh COIIOCTABHUTH
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 coeguHeHUN MBI TaKXKe MOXKEM 3aMKHYTh TabmuIily Ha ce0s. OTO Ha3kIBAeTCSI 3AMKHYMbIM COeOUHeHU-
eM. HaanMep, IIpengcTaBbTe, YTO MBI XOTHUM HaWTH BCe 3al1CU IIOT0ObI, B KOTOPEIX TEMIIEPATYPA JIE2KUT B
Iuaral3oHe TeMIlepaTyp APYTrux 3anucei. [y 9Toro Mbel JOJIXKHEI CPABHUTH CTOJIONE temp_lo M temp_hi
KaXOou CTPOKH TaOIHUITH weather CO CTONOIAMM temp_lo M temp_hi Opyroro Habopa CTPOK weather.
9TO MOXKHO CHeJlaTh C IIOMOIIBIO CIIEAYIOIMIETO 3aIpoca:

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 60nbIIMHCTBO APYTUX CEPBEPOB PEISLMOHHEIX 0a3 maHHHX, Postgres Pro mommepxkuBaeT azpeaam-
Hble ¢yHKuuu. ArperaTHass QYHKIIUS BHIUUCIISIET €OUHCTBEHHOE 3HaueHue, 00pabdaThiBasi MHOIKECTBO
cTpoK. Hampumep, ecTs arperatHble QyHKINH, BEIYUCISIONINE: count (KOJIMYECTBO), sum (CyMMYy), avg
(cpemHee), max (MaKCUMyM) U min (MUHUMYM) Oji9 Habopa CTPOK.

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTUM y3HATh, B KAKOM Tropofie (MIx ropogax) Habmomanack 9Ta TeMIiepaTypa, MOXKHO IIOIPO-
00BaTh:

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.) OgHAKO Kak 4acTo OBIBAET, 3aIIPOC MOXKHO MEPENUCaTh U MOMYyYUTh KeJIaeMbIi Pe3yJbTarT,
IPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B MOPSIOKE — II0A3aIIPOC BHIIOTHSIETCS OTOEILHO U PEe3yIbTaT arperaTHOM (pyHKITUH BHIYHC-
JISIeTCSI BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOUCXOOUT BO BHEIIIHEM 3aIIpOoCe.

Al"pel"aTHbIe Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHHUHU C IIpenjiozkeHueM GROUP BY. HaanMep, MBI
MOZKEM IIOJIYYUTH KOJIMYEeCTBO 3aME€POB U MAaKCHUMYM MHHHUMaJIbHOU OTHEBHOU TeMIIeEPAaTYPHL B pa3pe3e
TOpOOoB:

SELECT city, count (*), max(temp_lo)
FROM weather

11
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GROUP BY city;

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

3mech MHEI TIOTy49aeM T10 OIHOM CTPOKE I KaXKOoro ropoaa. KaxKOobiii arperaTHBIM pPe3yIbTaT BEIYUCIS-
€TCs 10 CTPOKaM TabJIUIIEl, COOTBETCTBYIOIINM OTHAETFHOMY FOPOAY. ME MOXKeM OTGUILTPOBATH CTPYII-
MTMPOBAHHBIE CTPOKM C ITOMOIIBIO TPEII0KEHNST HAVING:

SELECT city, count (*), max(temp_1lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | count | max
_________ e
Hayward | 1 | 37
(1 row)

Meu1 IIoJIy4aeM Te K€ pe3yJIbTaThl, HO TOJIBKO AJIsI TeX IOPOoIoB, I'Je BCe 3HAYEeHUs temp_lo MeHbIIe 40.
Haxkownen, ecnu Hac HWHTEPECYIT TOJBKO Iropoa, Ha3BaHUA KOTOPBIX HAYHUHAIOTCA C «S», MBI MOXKEM CIe-
J1aTh:

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

OmnepaTop LIKE (BBIIOJHAIONINN CpaBHEHUE 110 11abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxHo moHUMAaTh, KakK COOTHOCATCS arperaTHble GyHKIMU 1 SQL-ipenoxeHus WHERE U HAVING. OCHOB-
HOe OT/IMYMe WHERE OT HAVING 3aKJII04YaeTcs B TOM, 4TO WHERE CHadaJjla BEIOMpaeT CTPOKH, a 3aTeEM I'DYII-
NIUPYET UX U BHUUCIISET arperaTible GyHKIUY (TaKUM 00pa3oM, oHa 0TOMpaeT CTPOKH [JISI BEIYUCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKU TPYIIN MOCe IPYIIUPOBKY U BEIYUCIIEHUS arperaTHBIX
dyukuii. Kak cnencTBue, npenioxkeHue WHERE He JOJIXKHO COOepKaTh arperaTHhX GYHKUIUHE; He UMe-
€T CMHBICJIa UCII0JIb30BaTh arperaTHble QYHKIIUY IS ONpefe/IeHUs CTPOK [Jig BEIUUCJIEHUS arperaTHHIX
dyukmui. [IpennoxkeHne HAVING, HAlIPOTUB, BCeTra COOEPKUT arperaTHile GyHKIUU. (CTPOro roBop4,
BBI MOZKETe HalliCcaTh IpPeajloXkKeHne HAVING, He MCIIOIb3Ys arperaThl, HO 9TO PeAKOo OkIBaeT mojie3Ho. To
Ke caMoe ycJioBre MoxeT paboraTh 6ojiee 3GPeKTUBHO Ha CTaguM WHERE.)

B mpepwigyiiieM npuMepe MBI CMOTIH IIPUMEHUTH (GUIBTP IO Ha3BaHUIO TOPOAa B IPEIIOKEHUHN WHERE,
TakK KaK Ha3BaHUS He HYKHO arperupoBaTh. Tako# GuiabTp apdhekTuBHEE, YEM OOIIOIHUTEIbHOE OTPDaHU-
YeHUe HAVING, IOTOMY YTO C HUM He IIPUXOMUTCS TPYIIIUPOBATEL M BEIUUCIATEL arperaThl I BCEX CTPOK,
He YIOOBIETBOPSIOIINX YCIOBUIO WHERE.

Emé oguH croco6 BeIOpaTh CTPOKM, KOTOPBIE BXOMSIT B COCTABHEIE BHIUMCJIEHUS, — 3TO MCIOJIE30BaTh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs OJis KaXKaoM arperaTHoON QyHKIIMN:

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

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

IMpemnoxkenne FILTER OYEHb IIOX0XKEe Ha WHERE, 3a MCKJIIOUYEHUEM TOT0, YTO OTOPACHBAIOTCS BXOIHEIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoil GYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas
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(GyHKIMSA count IOACYUTHIBAET TOJIBKO CTPOKM C temp_lo HUXKE 45; HO arperatHas QpyHKIIUS max IIO-
IpeXKHeMY IIPUMEHSIEeTCS KO BCEM CTPOKaM, IT03TOMY HaXOOUT 3HaueHue 46.

2.8. I3MeHeHue BaHHbIX

IaHHBIE B CYIIECTBYIOIIIHUX CTPOKAaX MOZKHO U3MEHATH, UCIIOJIb3YA KOMaHOy UPDATE. HaHpHMep, IIpenrio-
JIO2KHUM, YTO BBI O6Hapy}KI/IJ'II/I, YTO BCeé 3HAYEHHUs TEMIIEPATYPEI IIOCIIE 28 HOH6pH 3aBHIIIIEHEI HA OBa I'Pa-
OycCa. Brl moxkeTe IIOIIPABUTH Ballll HaHHBIE CIIE€OYIOIINM 06pa30M:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OJaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— et et et e
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. YnaneHume gaHHbIX

CTpoKHY TakKe MOXKHO YOAJIUTh U3 TaOJIMLEI, UCIIOIL3YSI KOMAaHAy DELETE. IIpeAnoioxumM, 4To Bac 60JIb-
1Ile He UHTEepecyeT noropa B Xewyopae. B aToM ciiy4yae BbI MOXKeETe yOaJIUTh HEHYXKHBIE CTPOKHU U3 Tab-
JIVITHI:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HabMIoOeHU, OTHOCAIIUECS K XeHyopay, VaaleHhl.

SELECT * FROM weather;

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

(2 rows)

OcTeperairech OepaTopoB BUAA
DELETE FROM wuMg_TabIHIE;

Bes yka3aHus yCI0BUS DELETE YOAIKUT 8CE CTPOKU HAHHOMN TAOIHUIIE, IOTHOCTHIO OUHUCTUT €€. [Ipu aToOM
CHCTeMa He TMOTIPOCUT BaC IMOATBEPAUTD OIlepaIluio!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpeppimyiielt raBe MBI M3YUMJIM a3bl MCHoOnb30oBaHUuA SQL Onsa xpaHeHUs U 0OpabOTKM OaHHBIX B
Postgres Pro. Tenneps MBI 00Ccynum 60jiee CI0KHBIE BO3MOXKHOCTU SQL, moMoraro1ye yrrpaBiasaTh JaHHBIL-
MU U IPEeNOTBPaTUTh UX IIOTEPIO WX ITOPUy. B KOHIle I1aBhl MBI PACCMOTPUM HEKOTOPHIE pACIINpPEHUS
Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WM Pa3BUBATh UX, IO03TOMY OymeT IIOJIe3HO CHavaJjla MIPOoYnuTaTh OPEeIbIOyIIyio TiIaBy. HeKoTopsle mIpu-
MEepHI 3TOM I'JIaBhl TaKXKe MOXKHO HauTH B (¢aline advanced.sql B KaTtasnore tutorial. Kpome toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

BcnmoMHUTE 3apoCH], C KOTOPEIMHU MEL UMenu geso B Pasperne 2.6. IIpenmonoxumM, 4TO BaC UHTEPECYET
COCTaBHOM CIIMCOK M3 IIOTOOHBIX 3alliCcel M KOOPAUHAT I'OPOHOB, HO BEl HE XOTUTE KaXObI pa3 BBOOUTH
BeChb 9TOT 3ampoc. BE MoxkeTe co3maThk npedcmassieHue 1o JaHHOMY 3alpocy, pakKTudecKy NPUCBOUTH
MM 3aIIpoCy, a 3aTeM obOpaIaThCsa K HeMy KaK K OOBIYHOM Tabmuie:

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

SELECT * FROM myview;

AKTHWBHOE HCIIOJTh30BaHWE TPENCTABIIEHUHN — 9TO KJTIOUEBOM aCIIEKT XOPOIIETro MPOeKTUPOBaHus 0a3 JaH-
Heix SQL. TIpencTaBieHnst MO3BOJISIOT BaM CKPLITh BHYTPEHHEE YCTPOMCTBO BalIMX TAGJINII, KOTOPHIE MO-
TYT MEHSITHCS 110 MEPE PA3BUTHUS MIPUIIOKEHHUS, 32 HATEKHLIMU UHTEPGEHcaMu.

HpeI[CTaBJ'IeHI/IH MOZKHO HKCIIOJIB30OBATE IIPAKTHUYECKHU Be3ne, rie MO2KHO HCIIOJIb30BAThb OOBIYHEIE TabOIH-
bl. M1 mOBOJIBHO YacCTO IIpegcTaBjIeHnus CO3Oal0TCsA Ha base Opyrux Hpe):[CTaBHeHI/II;'I.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TabMUIEl weather ¥ cities u3 ['maBer 2. [laBaliTe pacCCMOTPUM CJIEOVIOIIYIO 3afavy: BBl XO-
TUTE JIOGI/ITBCSI, 4yTOOBI HUKTO HE MOT BCTABUTL B THGHI/I]_[y weather CTPOKH, OJIsI KOTOPHIX HE HAXOOUTCHA
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
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date date
)i

Teneps mompoOy#TE BCTABUTH HEAOIIYCTUMYIO 3aIIKUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

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

IToBemeHME BHEITHUX KITFOUEHN MOXKHO IIOJICTPOUTH COTJIaCHO TPeOOBaHUSM BallIeTO IPUJIOKEHUs. MBI HE
OyameM YCII0XKHSITb 9TOT HPOCTOM IIPUMED B TaHHOM BBEIEHWHU, HO BBl MOXKETe 00paTUTHCS 3a MOIIOJTHU-
TeJIbHOM mHopMaliue K ['1aBe 5. [IpaBUIbHO IIPUMEHSISI BHENTHUE KITI0YY, BBl OIIPENEIEHHO CO30aluTe
0oJiee KaueCTBEHHBIE ITPUJIOKEHHUS, [I09TOMY MBI HACTOSITEJIbHO PEKOMEHAYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3T0 GyHOmaMeHTanbHOoe noHsTHe BO Bcex CYB]l. CyTh TpaH3aKUUM B TOM, YTO OHa 00B-
eOUHsIeT IOCJIeIOBaTEIbHOCTD NeUCTBUYM B OOHY ONepallnio «BCE UM HU4Yero». [IpoMexXyTodHbIE COCTO-
STHUS BHYTPH IIOCJIEOOBAaTENbHOCTY He BUOHEI APYTUM TPaH3aKIUSIM, U €CJTA UTO-TO ITOMeIaeT yCIIETHO
3aBEPIINTL TPAH3AKIINIO, HU OJWH U3 Pe3yIbTAaTOB 3TUX OEWCTBUIM HEe COXPaHUTCS B Oa3e JaHHBIX.

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

TouyHOe comepzkKaHWe KOMaHI 3[eCh He BaXXHO, BaXKHO JIUIIL TO, YTO MJIST BHITIOJTHEHUS 3TOM TOBOJIBHO
IIPOCTOY omepaluy moTpeboBaIoCh HECKOJIBKO OTENTbHBIX MeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo0XoouMo, 4YTOOHI BCe 9TU AeHCTBUS BHITIOHUINCHL BMECTe, TN00 He BREITOMHUIUCH coBceM. Ecnu o6
monyuuT 100 mosapoB, HO OHM He OyOyT CHHMCAHBI CO CUéTa AJHMCH, OOBICHUTEH 3TO CO0EM CHUCTEMEI
orpenesieéHHO He ymacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT JOBOJIbHA, €CJIM OHA IIEePEBENET [EeHbIH,
a mo BoGa onu He mo¥ayT. HaMm HyXHa rapaHTHS, YTO €CIH YTO-TO IOMEIIAaeT BHITIOIHUTH OIEePAaITnio
IO KOHITa, HY OJTHO M3 MeHCTBUM He OCTAaBUT ciiefla B 0a3e MaHHBIX. M MHI ITOJly4aeM 3Ty TapaHTHIo0, 00b-
eNuHss NeUCTBUS B OMHY MPAH3adKUu0. TOBOPST, YTO TPAH3aKIUSI dMOMAPHA: C TOYKU 3PEHUST OPYTUX
TPaH3aKINHi OHa MO0 BEIIOMHSAETCS U PUKCUPYETCS TMOTHOCTRIO, T160 He GUKCUPYETCS COBCEM.

Hawm Tak>ke Hy>KHa rapaHTHs, YTO MTOCJIE 3aBEPILIEHMS U MOATBEPKACHNUS TPAaH3aKI[UU CUCTEeMOM 6a3 gaH-
HBIX, €€ Pe3yIbTaTH B CAaMOM [eJie COXPaHSI0TCSA U He OyAyT TMOTEPSHEI, Jake eCJIM BCKOPEe MPOU30UTIET
aBapus. Hanpumep, eciu MBI CIHUCATA CYMMY U BhImanu €€ BoOy, MbI HOMKHBI UCKITIOYUTH BO3MOXKHOCTh
TOTO, UTO CyMMa Ha eT0 CYETE BOCCTAHOBUTCSI, KaK TOJILKO OH BHIUMET 3a ABepu OaHKa. TpaH3aKIMOHHAS
0a3a maHHBIX TAPAHTUPYET, YTO BCE M3MEHEHUS 3alHCHIBAIOTCS B MOCTOSHHOE XPAHUIUIIE (HaTpuMep,
Ha [AMCK) A0 TOTO, KaK TpaH3aKUusd OyoeT CYUTATHCS 3aBEPIIEHHOM.

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

Ecnu B mpoliecce BBIIOJTHEHUST TPAaH3aKIUKU MBI PEIIINM, YTO He XOTUM (PHUKCHUPOBATh €€ u3MeHeHus (Ha-
IpUMeP, IOTOMY UTO 0Ka3aJioCh, YTO OaslaHC ANHCH CTal OTPHUILIATEIBHBIM), MBI MOKEM BBIIIOJTHUTH KO-
MaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HaIlll U3MeHeHus OyOyT OTMEeHEHHI.

Postgres Pro Ha camoM mene orpabaTeiBaeT Kax b SQL-omepaTop Kak TpaH3akKIuio. Eciiu Bbl He BCTaBU-
Te KOMaH[y BEGIN, TO KaX[IbI! OTHEJILHLIN orlepaTop OyAeT HETBHO OKPYKEH KOMaHAaMM BEGIN ¥ COMMIT
(B cmydae yCIIeIIHOTO 3aBepLIeHns). [ pyImy olepaTopoB, OKPYKEHHBIX KOMaHOaMM BEGIN ¥ COMMIT UHO-
TOa Ha3bIBAIOT 0/10KOM MPAH3AKYUU.

IIpuMmeyanue

HekoToprie KIueHTCKHe OMOIHMOTEeKH MOOaBIISIOT KOMAaHOBR BEGIN ¥ COMMIT aBTOMAaTHYECKU U
HesIBHO CO3JaloT 3a Bac 6510ku TpaH3akiuil. [TonpobHee 06 3TOM BEH MOXKeTe Y3HaTh B JOKyMeHTa-
LMY MHTEPECYIOIIEero Bac uurepdeca.

OmepaTopaM¥ B TPaH3aKIIMM MOYKHO TaKKe yIPaBJIsiTh Ha 6ojiee OeTaJlbHOM yPOBHE, UCIIOJIB3ys MOoy-
Ku coxpaHeHusi. TOYKU COXPaHEHUS MTO3BOJISTIOT BEIDOPOYHO OTMEHSATH HEKOTOPHIE YaCTH TPAH3aKUWU U
¢dbukcupoBaTh Bce ocTanbHble. OIpenenuB TOYKY COXPAHEHMS C IIOMOIIIBI0 SAVEPOINT, IpXU HEOOXOIUMO-
CTU BBl MOJKETe BEPHYTHCS K HEM C MOMOIIbI0 KOMaHALl ROLLBACK TO. Bce nuameHeHus B 6a3e JaHHBIX,
MTPOUBOIIENAINNE IOCIe TOYKU COXPAaHEHUS U 10 MOMEHTa OTKaTa, OTMEHSIOTCS, HO U3MEHEHUs, ITPOu3-
BeEHHLIE paHee, COXPaHSAIOTCH.

Korpma BEI BO3BpaliaeTech K TOYKE COXpPaHEHUS, OHa ITPOOJIKAET CYIIeCTBOBATh, TAK YTO BEl MOXKETE OT-
KaThIBaTbCS K HeM HECKOJIBLKO pa3. C Apyroi CTOPOHBI, €CIH BHl YBEPEHHI, YTO BaM He MPUAETCS OTKATHI-
BaThCS K ONPENEIEHHON TOYKE COXPaHEHUs, €€ MOXKHO YHAJIUTh, YTOOL CHCTEMa BEICBOOO/IMIIAa PECYPCHI.
I[ToMHUTE, YTO IIPHU yHaJIeHUM UM OTKATe K TOYKE COXPaAaHEHUS BCe TOYKU COXPAaHEHUS, OIpeneIéHHbIe
IIocJjie He€, aBTOMAaTUYECKU YHUUTOXKAIOTCSH.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMH, TaK YTO B APYTUX CceaHcax pPaboTwl ¢ 6a30# JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OeHUCTBUS CTAHOBSTCS BUIOHBI IOJIS OPYTHUX CEAHCOB BCE Cpa3y, TOJIbKO KOTOa BHI
(ukcupyeTe TpaH3aKIIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIe HUKOTAA.

BepnyBmncek K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIION0XKUM, YTO MBI cinuckiBaeM 100 mommapoB co cuéTta
Anwucel, gobGaBnsieM ux Ha CY4€T Boba, ¥ BOAPYT OKa3bIBAETCS, YTO MEHbI'HY HY2KHO OBIJIO IePEBECTH Y OJIIIH.
B npaHHOM ciiydyae MBI MOK€M IIPUMEHUTH TOUKU COXPaHEHHUS:

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

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

—— ommbouHOe ImeHCTBHEe... 3abblTb €Tr0 U HCIONb30BAThH CUET YONnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH IIOKAa3hIBaeT, KaK MOXKHO YIIPABISTDH BHEIIIOJTHEHHEM
KOMaH[ B 0GJIOKe TpaH3aKIHM, UCIIOIb3ys TOYKHU COXpaHeHwus. boimee Toro, ROLLBACK TO — 3TO €OHH-
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CTBEHHLIH CI0CO0 BEPHYTHb KOHTPOJIb HAJ 6JI0KOM TpaH3aKHI/IfI, OKaA3aBIIXMMCH B IIPEPBAHHOM COCTOSIHHUN
M3-3a OIINOKHU CHUCTEMbI, He CYHTas BO3MOXKHOCTHU MOJTHOCTbI0O OTMEHUTDL €€ U HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBEITIOJIHSIET BEIYUCIIEHUS A1 Ha00opa CTPOK, HEKOTOPHIM 00Pa30M CBSI3aHHHIX C TEKY-
med cTpokoi. E€ melicTBHME MOXKHO CPABHUTH C BERIYUCIIEHHEM, IIPOM3BOAMMEIM arperaTHoi (pyHKIMEH.
OmHaKO C OKOHHBIMY (GYHKIMSIMU CTPOKM He TPYINIIUPYIOTCS B OOHY BBIXOJHYIO CTPOKY, YTO UMEET MEeCTO
C OOBIYHBIMHY, HE OKOHHBIMY, arpeTraTHBIMU QYHKIIUSIMU. BMeCcTo 3TOT0, 3TH CTPOKU OCTAIOTCS OTHOEJIbHBI-
MU CYIIHOCTSIMH. BHYTpH XKe, OKOHHas QYHKIMS, KaK M arperaTHasi, MOXeT o0paliaTbCs He TOIbKO K
TeKyIllel CTPOKe pe3ybTaTa 3amIpoca.

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

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

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

ITepBrie Tpu CcTONOIlA M3BJIEKAIOTCS HEIOCPEOCTBEHHO M3 TAOJHIEI empsalary, IIPHA 3TOM OJIST KaXKIOM
CTPOKY TabJIHUIIEI ECTh CTPOKA Pe3ynbTaTa. B ueTBEpTOM CTONOIlE 0KAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

BEI30B OKOHHOM (PYHKITMHM BCETHa COOEPKUT IpemIoKeHue OVER, cliedylollee 3a Ha3BaHUEeM U apTyMeH-
TaMM OKOHHO¥ (YHKIHK. DTO CHHTAKCUYECKHU OTJIMUaeT €€ 0T OOLIYHOM, He OKOHHOM arperaTHOH (pyHK-
uun. [Ipenmoxenne OVER OIlpedessieT, KakKk UMEHHO HYXKHO pa3felinThb CTPOKM 3ampoca Ajsi 00paboTKu
OKOHHOU pyHKIMel. [IpeanoxkeHnre PARTITION BY, [OMOMHSAIONIEE OVER, pa3messieT CTPOKH 110 TPYIIHaM,
WY pa3pgenaM, o0beguHsIS OOUHAKOBHEIE 3HAYEHUS BHIPAXKEHUM PARTITION BY. OKOHHas (PyHKLMS BEHI-
YUCJIeTCS 110 CTPOKaM, IoafalollluM B OOUH pa3fell C TEeKyIlel CTPOKOU.

BEI MOK€eTe TaKxKe OIIpenessiTh HOPSANOK, B KOTOPOM CTPOKM OymyT 00pabaThiBaThCsI OKOHHBIMH (DYHKITH-
SIMH, UCIIOIb3ysI ORDER BY B OVER. (ITOpssmOK ORDER BY OJISI OKHA MOKET JaXe He COBIIafaTh C HOPAOKOM,
B KOTOPOM BLIBOIOSATCSI 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 mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED IS KaXKIOTO0 YHUKAIBHOTO 3HAYEHUS
B pasfesie TeKyIlel CTPOKH, ITI0 KOTOPOMY BHITIOITHSIET COPTHUPOBKY MIPENIOKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUEe IIOTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIe U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaluio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. HanpuMmep, cTpoka, oTGuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OymeT BUAHA [OJIT OKOHHEIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEBIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHHEeM Pa3HbIX IPEeI0KeHNUM OVER, HO Bce OHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

Mel y3Ke BHENIH, YTO ORDER BY MOKHO OIIYCTHUTh, €CJIM MOPSOOK CTPOK He BaxkeH. Takike BO3MOXKHO
ONYyCTUTb PARTITION BY, B 9TOM ClIy4yae o0pa3yeTcs OMUH pa3fesl, CoIepKallliii BCe CTPOKH.

EcThb e1é omHO BaXKHOE MOHSITUE, CBA3aHHOE C OKOHHBIMY QYHKIIUSIMHU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMbIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 0O0pabaTHIBAIOT
TOJIPKO CTPOKY PaMKU OKHA, a He BCero paspeina. ITo yMomgaHuio ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
3 BCeX CTPOK OT Hadalia pa3fesia OO TeKyIllel CTPOKH U CTPOK, PAaBHEIX TEKyIleld 10 3Ha4eHUIO BEIpa-
KEeHUs ORDER BY. Be3 ORDER BY paMKa II0 YMOITYaHHUIO COCTOUT M3 BCEeX CTPOK pa3pdena. ! [TocMoTpHUTE
Ha TIPUMEP UCIIOJIb30BAHUSA sum:

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

(10 rows)

Tak Kak B 3TOM IIpHMepe HeT yYKal3aHHus ORDER BY B IpemjIoXKEeHWH OVER, paMKa OKHa COOEepPXKHUT Bce
CTPOKH pa3fena, a OH, B CBOIO ouepenb, 6e3 mpeToxKeHnss PARTITION BY BKJIIOWaeT BCE CTPOKU TaOJIHIIB;
OPYTUMH CIIOBaMHM, CyMMa BHIYHMCIISIETCS 10 BCel TabIIuile ¥ MBI OJIydaeM OOUH Pe3yabTaT OIS KaXKIou
CTPOKHU pe3ynbTaTa. Ho eciu MBI T06GaBUM ORDER BY, MBI IIOJTYYHM COBCEM APYTHE Pe3yIbTaThI:

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

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

5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3mech B cyMMe HaKallJIMBAIOTCS 3apmjiaThl OT IEPBOM (CaMol HU3KOM) [0 TEKYIlel, BKITIoUas IIOBTOPSIO-
muecs TeKylue 3HadyeHus (00paTUTe BHUMAaHME Ha pe3yabTaT B CTPOKaxX C OOUHAKOBOM 3apIljiaToi).

OkoHHbBIE (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.

Korpma B 3ampoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUHM [JIs1 ONMHAKOBO OIIPee/IEHHEIX OKOH, KO-
HEYHO MOXKHO HaIlucaThb OJIs KaXXOOoM M3 HUX OTHeJIbHOEe Mpe[jioKeHue OVER, HO MPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B 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.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITE MITATOB). ECTECTBEHHO, CTONH-
OBl IIITATOB TaKXKe ABJIAIOTCSA IrOpogaMH, ITIO3TOMY HAM HYZXKHO ABHBIM O6p8.30M JIO6&BJ'[${TB UX B pe3yJib-
TaT, KOIrga MBI XOTHUM IIPOCMOTPETE BCE ropoa. Ecnu BuI IIPOABUTE CMEKAJIKY, BBl MOZKETe IIPEOJIOKUTD,
HaIIpuMep, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

CREATE TABLE non_capitals (
name text,
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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.

Hampumep, cienyoiiuii 3alrpoc BEIBedeT Ha3BaHU BCEX TOPOOOB, BKIII0YAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 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 cremyromui 3alIpoCc HaXOOUT BCe ropoaa, KOTOPBIE He SIBIISIOTCS CTOJIUIIAMHU IITAaTOB, HO TaKXkKe HaXo-
osTcs Beitie 500 ¢yToB:

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

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

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

IIpumeuanue

XoTs1 HacjiegoBaHNe 4YacTO OLIBAET MOJIE3HO, OHO He MHTETPUPOBAHO C OTPAaHUYEHUSIMU YHUKAb-
HOCTH U BHEIIHMUMHU KJTIOYaMHM, YTO OTPAaHUYMUBAET €ro NPUMEHUMOCTh. [lompo6GHee 3TO ONUCHIBA-
etTcsa B Paznerne 5.9.

3.7. 3aKao4dyeHue

Postgres Pro uMeeT MHOXKeCTBO BO3MOXKHOCTEN, HE 3aTPOHYTHIX B 3TOM KpaTKOM BBEOEeHUH, paCCUUTaH-
HOM Ha HaYMHAIOMIUX ITonb3oBaTese SQL. 3TH BO3MOXKHOCTH OyAyT PaCCMOTPEHHI B IETAJISAX B ITPOIOJI-
KEeHUU KHUTH.

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

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

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

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




naBa 4. CuHTakcuc SQL

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

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

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

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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Cunrtakcuc SQL

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

KrnioueBble cji0Ba ¥ MOEHTUGOUKATOPH 6€3 KaBBIUEK BOCIPUHUMAIOTCS CUCTEMOU 0e3 y4éTa perucrpa.
TakuM oO6pa3oM:

UPDATE MY_TABLE SET A = 5;
PABHOCHJIIBHO 3aIINCH:
uPDaTE my_TabLE SeT a = 5;

Yacto UCIIONIB3yeTCA He(bOpMaT[LHOG COrjlalll€eHu e 3allMChIBATh KJIIOYEBEIE CJIOBaA 3al'JIaBHBEIMUA 6y'KBaMI/I,
da UMEeHa CTPOYHBIMU, HAIIpDUMEDP:

UPDATE my_table SET a = 5;

EcTe u mpyro¥ Tun upeHTU(GUKATOPOB: omoe1éHHble udeHmu@duKkamopysl Unu udeHmugukamopsl 8 Ka-
sblukax. OHM 00pa3y0TCs IPU 3aKIJII0UYeHUW OOBI9YHOTro Habopa CHMMBOJIOB B ABOMHEIE KaBHUYKHU ("). Ta-
Kie UOeHTU(PUKATOPH Bcerga OyoyT CYUTAThCS MOeHTU(dUKATOpaMy, HO He KITI0YEBBIMU CJI0BaMu. Tak
"select" MOXKHO HCIOJIb30BaTh Ajig 0003Ha4YeHUs CTOJIOIA wiu Tabmuilel «select», Torma Kak select
0e3 KaBBEIYEK OymeT BOCIPUHST KakK KIJIIOYEBOE CJIOBO U IIPUBENET K oImrbKe pa3z0opa KOMaHILl B MECTE,
TIe OXKHUOAeTCS UM TaOIUIThl UIu CTONIOIa. TOT Ke IpuMep MOXKHO MePenucaTh C UAeHTUPUKATOpPaMu
B KaBBIYKaX CJIEOVIOIIUM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrdukaTopsl B KaBHIYKaX MOTYT COIEP3KaTh JII0OOble CUMBOJIBI, 3@ UCKJIIOUEHUEM CUMBOJIa C KOOOM
0. (UToOHI BKIIOYUTH B TaKOM UOEHTU(DUKATOP KaBLIYKH, TPOOYOIUPYHUTE UX.) ITO ITO3BOJISIET CO30aBaTh
TaGIUITEI ¥ CTOJOLLI C UMeHaMU, KOTOphie WHaye ObIIM OBl HEBO3MOXKHEI, HaTpUMeP, C pobelaMu UIn
aMmnepcasgamMu. OrpaHndeHre OIUHEL IPU 9TOM COXPaHSETCH.

Emé oguH BapuaHT UAeHTU(PUKATOPOB B KaBHUKAX MO3BOJIIET MCIOTb30BaTh cCuMBOIE Unicode mo wux
KomaM. Takoil umeHTH(GUKATOP HAaYMHaeTCs C Us (CTpouHas wiax 3ariaBHas U ¥ aMmepcaH[), a 3aTeM
cpa3y 6e3 mpo6esioB UAET MBOMHAsS KaBhIYKa, HaIpuMep Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOHO3HAYHOCTh C OTIePaTOpPoM &. UTOOH €€ n3bekaTh, OKPyXKalTe 3TOT oriepaTop mpobemaMu.) 3aTeM
B KaBBIUKaX MOXHO 3alMUCHBaThL CUMBOJTE Unicode mByms criocobamu: o6paTHas Kocas 4epTa, a 3a Hewl
KOJI CUMBOJIa U3 YETHIPEX IMEeCTHAAIIAaTEPUYHEIX In(p, mubo oOpaTHas Kocas YepTa, 3HaK IJII0C, a 3aTEM
KOJI U3 IIeCTH IeCTHaAIlaTePHUUHEIX Iudp. Hanpumep, noeHTUPUKATOP "data" MOXKHO 3alIKMCaTh TaK:

Us"d\0061t\+000061"

B cnenytoieM MeHee TPUBHATbHOM IPUMeEpPe 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allMCaHHOEe KUPHUII-
ulen:

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

Ecnu BB XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTy, a OPYro# CIIeIICHMMBOJ, €eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPE II0CJIE CTPOKH, HAIlpUMep:

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

B KauecTBe cIerncuMBOa MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIlaTePUIHON HUGPE], 3HAKa
ILTIOC, anocTpoda, KaBEYKKW UK ITPOOETbHOT0 CUMBOIA. 3aMEeThTe, YTO CIIEIICHMBOJI 3aKJTI04YaeTCs He B
OBOMHBIE KABBIYKH, a B allTOCTPOHI.

YToOHI cHenaTh CIIELCUMBOJIOM 3HAK anmocTpoda, HATIUIITHUTE eTO ABAXKIHL.

Unicode-¢popMaT momTHOCTHIO IOAAEPKUBAETCS TOJILKO IIPH UCIIOIh30BAHUU Ha CepBepe KOOUPOBKY UTF 8.
Korpga mcnonb3yroTcs Apyrue KOOUPOBKM, OONyCKaeTcsd yKalaHue TOnbKO ASCII-cumBomoB (C KomamMu
oo \007F). M B UETHIPEX, U B IIIeCTU3HAYHOMN (opMe MOKHO 3allMCHBaTh cypporaTHelie napkl UTF-16 u
TaKKMM 00pPa30M COCTaBISTH CUMBOJIEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IeCcTHU3HAYHOMH
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bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

HNpenTtudukatop, 3aK/II0YEHHBIN B KaBHIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETUCTPA, TOTHa KaK UIeHTUPHU-
KaTop:sl 6e3 KaBbIYEK BCEraa IIEPEeBOOsTCS B HUKHUM peructp. Hanpumep, ugeHTHGUKATOPEL FOO, foo U
"foo" CUMUTAIOTCS OOUHAKOBLIMU B Postgres Pro, HO "Foo" u "FOO" OTJIMYHEL APYT OT Apyra U OT Ipenbiay-
mux Tpéx. (IIpuBegenme uMEH 6e3 KaBHIUEK K HUXKHEMY PErucTpy, Kak 3To fmenaeT Postgres Pro, Hecos-
MECTHMO CO cTaHZapToM SQL, KOTOpPBIM TOBOPUT O TOM, YTO MMeHAa JOJIXKHEI IPUBOOUTHCSA K BEPXHEMY
peructpy. To ecThb, COTJIaCHO CTaHOAPTYy foo MOJIKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". [ToaTomMy
TIPU CO3aHMU ITEPEHOCUMEIX TIPUJIOKEHUM PeKoOMeHyeTcst mubo Bcerga 3aK/Io4yaTh ONpefeIEHHOe UMS
B KaBBIYKM, 1160 He 3aKJIIo4yaTh HUKOTA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ectn TPU THUIIA KOHCTAHT nOdpd3yM€6(1€Mle munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCIIA.
KoHCTaHTHI MOXKHO TakKXKe 3alHuCHIBaTh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTAaBUTh HUX Oonee
TOYHO 1 O6pa6OTaTB bonee S(bq)eKTI/IBHO. o1 BAPHUAHTEI PACCMATPUBAIOTCA B CJIIEOYIOIIUX IIOOPa3aeiiax.

4.1.2.1. CTPOKOBbI€ KOHCTaHThI

CtpoxkoBasi KOHCTaHTa B SQL — 3T0 00bIYHAas IIOCIEeNOBaTEIbHOCTE CHUMBOJIOB, 3aK/II0YEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'STo cTpoxa'. YTOOH BKIIOUYUTh alloCcTPod B CTPOKY, HAIIUIIIUTE B HEl OBa arrocTpoda
psOoM, HampuMep: 'Xanuna n''Apx'. 3aMeTbTe, 3TO HE TO JKe caMoe, YTO OBOMHAas KaBeIYKa (").

[IBe CTPOKOBEIE KOHCTAHTHI, Pa3gel€HHbIE MPOOETbHEIMA CUMBOJIAMU U MUHUMYM OOHUM nepesooom
cmpoku, oObeIUHSIOTCS B OOHY M 00pabaThIBAIOTCs, KaK eciau Obl CTPOKa OblyIa 3ammcaHa B OOHOW KOH-
ctante. Hanpumep:

SELECT 'foo'
'bar’';

9KBUBAJIECHTHO:
SELECT 'foobar';
HO 9Ta 3alluCh:
SELECT 'foo' 'bar’';
CUMTAETCS CHHTAKCHUYECKOU OoIIuOKoM. (9TO HECKOJIPKO CTPpaHHOe II0BedeHte oIpeneeHoO B CTaHOapTe
SQL, Postgres Pro nmpocto cnenyeT eMy.)
4.1.2.2. CTpOKOBbI€ KOHCTaHTbl CO cneunocsienoBaTesIbHOCTAMU B cTune C

Postgres Pro Takike IpUHUMAaET «CIIEIIIOCIeA0BaTEeIbHOCTU», YTO SIBJISETCS PacCIIUpPEeHUEeM CTaHOapTa
SQL. CTpoKa CO CIeumnociefoBaTeIbHOCTIMY HAaUYNHAETCS ¢ OYKBH E (3ar1aBHON MM CTPOYHOM), CTOS-
el HeIIOCPeOCTBEHHO Iepen anocTtpodoM, HanpuMep: E' foo'. (Korga KOHCTaHTa CO CIEIociiefoBa-
TEeJIBHOCTBIO pa36HBaeTC5{ Ha HECKOJIBKO CTPOK, 6YKBY E HY2KHO IIOCTaBUTh TOJIBKO II€pen II€PBEIM OTKPEI-
BaloOMUM anocTpodom.) BHyTpu TakKuX CTPOK CUMBOJI 00paTHOM KOcoi#l uepTH! (\) HauuHaeT C-momoOHbIEe
cneunocsedosameibHOCMU, B KOTOPEIX cOYeTaHre 00paTHOM KOCOU 4ePTHL CO CIemyIoIUuM CUMBOIOM(a-
MU) OAET onpenenéHHoe 0aliToBOe 3HaUeHUe, Kak ITokKa3aHo B Tabnuie 4.1.

Taonaumna 4.1. CnenmocjiegoBaTe;IbHOCTH

CnenmnociienoBaTeIbHOCTh HNHuTepnpeTranmus
\b CUMBOJI «3ab0i»
\f nomada GOPMEI

\n HOBas CTPOKa

\r BO3BpaT KapeTKu
\t Tabynauus
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Crenmoc;jiefoBaTeJIbHOCTh HNHuTeprnperanusi

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

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

\uxxxx, \Uxxxxxxxx (x=0—9, A—F) 16- vy 32-0UTHBIM IIeCTHAOIAaTePUYHBIN KO CHM-
Bojsia Unicode

JIro6o# Opyro CHMBOJI, MOYIIUH ITOCJIe 00PAaTHOM KOCOHM YEepPTH, BOCIIPUHUMAETCs OyKBalabHO. TaKuM
006pa3oM, YTOOH! BKIIIOYUTEL B CTPOKY 00paTHYIO KOCYIO UepTy, Hy?KHO HAIKCaTh OBe KOCHIX 4ePTHL (\\).
Tak ke MOXKHO BKJIIOYUTh B CTPOKY ariocTpod, Hamucan \ ', B JHOIOJIHEHNE K OOBIYHOMY CIIOCO0y ''.

Brl gomKHEI 103a60TUTHCS, YTOOB 6AUTOBREIE TTOC/IEN0BAaTEIBHOCTY, KOTOPHIE BEH CO3aéTe TakKUM oOpa-
30M, 0COOEHHO B BOCBMEPUYHOM U IIeCTHaAllaTEPUUHOM 3anucy, o6pa30BLIBAIA JONYCTUMBIE CUMBOJIEI
B cepBepHOi KonupoBke. Korma cepep paboTtaet ¢ konupoBkoi UTF-8, BMecTo Takol 3anucu 6aiT cie-
IyeT KUCII0Nb30BaTh ClelnociaenopaTenbHocTy Unicode unu anbTepHaTUBHEIM cuHTakcuc Unicode, onu-
canuwy B [Tompaznene 4.1.2.3. (B npoTuBHOM cnydae NpUOETCS KogupoBaTh cuMBoJibl UTF-8 BpyuHyio
¥ BHIITUCHIBATDH UX 110 OaliTaM, YTO OYeHb HeyH00OHO.)

CneunocrnenoBaTebHOCTU ¢ Unicode mOMHOCTRIO TOANEPKUBAIOTCS TOJILKO IIPU UCIIOIb30BaHUY Ha CEP-
Bepe KOOUPOBKU UTF 8. Korga UCIonb3ylOTCS OPyrue KOOUPOBKH, AOIIYCKaeTCa yKa3daHue ToIbKo ASCII-
CcuMBOJIOB (C KogaMu 0o \u007F). M B 4eTHIPEX, U B BOCBMH3HAYHOU (hopMe MOZKHO 3allMCHIBATh Cyppo-
raTtHble Tapsl UTF-16 1 TakuM 06pa3oM COCTaBISITh CUMBOJIEI ¢ KogaMmu Oombie ueM U+FFFFE, xoTs Ha-
JTMYre BOCBMHU3HAYHOU (OPMBI TEXHUUECKHU AeflaeT 3TO HeHyKHBIM. (Korga cypporaTHbIe aphl UCIIOIb-
3YIOTCS C CEePBEPHOM KOOUPOBKOM UTF8, OHU CHauasla 00bedMHSIOTCS B OOUH CUMBOJI, KOTOPHIM 3aTEM
kopgupyetcsa B UTF-8.)

BauMaHue

Ecnu napametp koHpurypanuu standard conforming strings umeeT 3HaueHue of f, Postgres Pro
pacro3HaéT oOpaTHYIO KOCYI0 YepTy KaK CIIeI]CUMBOJI U B OOBIYHEIX CTPOKAX, U B CTPOKAaX CO CIIEll-
nocnepoBaTenbHOCTAMHA. OgHaKO0 B Bepcuu PostgreSQL 9.1 mo ymMon4aHUIO IPUHATO 3HAaYEHUE on,
¥ B 3TOM cjIy4dae oOpaTHasi Kocas 4epTa Paclo3HAETCsS TOJIBKO B CIENCTPOKAaX. JTO IOBeIeHUe
0oJbIlIe COOTBETCTBYET CTAHOAPTY, XOTS MOXKET HapyWHTh PaboTy IPUI0KEHUN, PACCYUTAHHBIX
Ha [IpeObIgymuil peXxuM, Korga obpaTHass Kocasi 4epTa paclo3HaBajlachk Be3me. B KauecTBe Bpe-
MEHHOTO PelleHus BEl MOXKETe M3MEHUTDh 9TOT IlapaMeTp Ha of f, HO JIy4llle YUTH OT TaKOU IIpak-
TuKHu. Eciiu BaM HyXKHO, 4TOOH oOpaTHas Kocas YepTa IIpeacTaBiisdiia CIelUalbHBIA CUMBOJI, 3a-
maiiTe CTPOKOBYIO KOHCTaHTY C E.

B momonHeHMe K standard_conforming_strings IOBeOeHHEeM O0OPaTHOM KOCOM YePTH B CTPOKO-
BBIX KOHCTaHTaX yIIPaBIIAIOT ITapaMeTprl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKII04YaThk CUMBOJI ¢ Komom 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocnepnosatenbHocTAMM Unicode

Postgres Pro Takxke mopgepzKuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKJIIOUATh B CTPOKK cuMBOJIEI Unicode mo mx KomaM. CTPOKOBasi KOHCTAaHTa CO CIEIIIOCIeq0BaTeIIbHO-
ctsamu Unicode HaunHaeTcs ¢ Us (CTpouyHas umu 3ariiaBHas U m aMIepcanp), a 3aTeM cpa3y 0e3 mpo-
06enoB MOET amocTpod, Hampumep Us'foo'. (3aMeThTe, YTO MPU 3TOM BO3HHWKAET HEOOHO3HAYHOCTH C
orepaTtopoM &. YToOwI €€ n3bexkaTh, OKPyKalTe 3TOT orlepaTop mpobenamu.) 3aTeM B altoCTPodhax MOXK-
HO 3amuchHBaTh cuMBOJIEI Unicode mByMst crmocoGamu: o6paTHas KOocasi YepTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX ITeCTHaAIaTePUYHEIX Mudpp, 1ubo obpaTHas Kocas YepTa, 3HaK IIIIOC, a 3aTeM KOJ U3 IIIECTH
HmiecTHagUaTepuyHbIx nudp. Hampumep, CTPOKy 'data' MOKHO 3amucaTh Tak:

Us'd\0061t\+000061"

B cnenyioiieM MeHee TPUBHATbHOM IIPUMeEPE 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allUCaHHOEe KMPHUJI-
unen:
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Us&'\0441\043B\043E\043D"'

Ecnu BB XOTHTE UCIIOIL30BaTh He 00paTHYIO KOCYIO YePTY, a OIPYroi CIIeLCHMBOJI, er0 MOXKHO yKa3aTh,
mo6aBuB UESCAPEIIOCIIE CTPOKHU, HAaIIpUMeD:

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

B kayecTBe CHelnCcMMBOJIa MOXKHO BHIOpPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPH], 3HaKa
IUTIoC, anocTpoda, KaBEYKY UJIU IPOOEIbHOT0 CUMBOJIA.

CnenrnocnegoBaTenbHocTH ¢ Unicode moagepKuUBalOTCSA TOIBKO IIPU HMCIIOJIb30BaHUU Ha cepBepe Koau-
poBKu UTF8. Korma ucCronb3yOTCs OPyrue KOOUPOBKH, MOIIyCcKaeTcs yKa3daHue Tonbko ASCII-cuMBOIOB
(c kogamu mo \007F). 1 B 4eTHIPEX, ¥ B IIIECTU3HAYHOU (popMe MOXKHO 3allHChIBaTh CyppOraTHHIE ITaphl
UTF-16 u TakuM 00pa3oM COCTABJIATE CUMBOJEI ¢ KogaMu Oosbiie yeM U+FFFF, XoTsT Hanmuyue IeCTH-
3Ha4YHOU (HOPMHEI TEXHUYECKHU JejlaeT 3TO HeHyKHBIM. (Korga cypporaTHble ITaphkl UCIIONb3YIOTCS C Cep-
BEPHOM KOOMPOBKOM UTF8, OHM CHaudaja 00beOUHSIOTCS B OOWH CHUMBOJI, KOTOPHIM 3aTeM KOOUPYETCS B
UTF-8.)

Takke 3aMeTbTe, YTO CIeUnociiefoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAaHTaX paboTaloT, TOJIBKO
Korpa napameTp KoHpurypaumuu standard conforming strings paBeH on. 9To 00BSICHIETCS TEM, YTO MHA-
4ye KJIIMEHTCKHEe IpPOoTrpaMMhbI, mpoBepsiomue SQL-omepaTopsl, MOXKHO OyOeT BBECTH B 3a0JiyXKOeHUE U
9KCIIyaTHPOBAaTh 9TO KaK YI3BUMOCTL, Hanpumep, m1d SQL-uHbeKui. Ecinu aToT napaMeTp UMeeT 3Ha-
4yeHUe of f, 3TU CIEIOCIeN0BaTEIbHOCTU OYOYT BEI3LIBATE OIIHUOKY.

YT0OBI BKIIIOYUTH CIIELICUMBOJI B CTPOKY 6YKBEU'[]3HO, HaIlIUIIINUTE €r0 OBaXKObI.

4.1.2.4. CTPpOKOBbI€ KOHCTaHTbI, 3aKJIIO4YE€HHbIe B A0NNapbl

XOTsI cCTaHOAPTHHEIM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO JMOCTATOYHO yOoOeH, OH MOXKeT IIJI0OXO0
YUTATHCS, KOTHa CTPOKA COIEePKUT MHOTO artoCTPodOB, TaK KaK KazKObIH TAKOM CUMBOJI IPUXOOUTCS Iy0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIydasiX 3alpOCHl OCTaBaIuCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
oAvH crioco6 3amMCU CTPOKOBHIX KOHCTAHT — «3aKJTIOUEHHE CTPOK B JoJutaphl». CTPOKOBasi KOHCTAHTA,
3aKII0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeTbHOTO «Tera» U3 HECKOJIbKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijlapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEIOBATENLHOCTh CHMBOJIOB,
COCTAaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM [oJIjiapa, TEM K€ TeroM M 3aMBIKAIOIIUM 3HAaKOM [0JI-
napa. Hampumep, cTpoky «2KaHHa O'ApK» MOXKHO 3allMCcaTh B OJJIapax OBYMS CIIOCOOaMmu:

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

3aMeThTe, YTO BHYTPU TAKOW CTPOKM amoCTPOdBl HE HYXKHO 3alHUCHBATh 0co0OBIM oOpa3zom. Ha camom
mesie, B CTPOKeE, 3aKJIIOUEHHOM B [OJUIAPH], BCE CUMBOJIBI MOKHO 3aIMCHBATh B YUCTOM BUME: COONEPIKU-
MO€e CTPOKH BCeTfa 3amuchiBaeTcsd OykBasbHO. Hu o6paTHas Kocas dyepTa, HM JaXKe 3HAK Aojjlapa He
SIBJISIFOTCS CIIETICUMBOJIAMHY, €CJIX TOJILKO OHM He 00pa3yIoT MOCJIeJ0BaTEIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPHBIBAIOLIEMY TETY.

CTpOKOBEIE KOHCTAHTHI B IOJI/ITapaX MOXKHO BKJIaABIBATh APYT B APYTa, BEIOMPAs Ha PAa3HBIX YPOBHSIX BJIO-
KEHHOCTH pa3Hbie Teru. Yallle BCero 3TO MCIONb3YEeTCs MPU HAMHUCAHWU OompefeneHui ¢GyHKIMH. Ha-
IpUMeD:

Sfunction$
BEGIN
RETURN ($1 ~ $gS[\t\r\n\v\\15g$);
END;
Sfunction$

3mech IOCIemoBaTeNbHOCTE $g$ [\t\r\n\v\\]$g$ IpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas 6yneTt obpaborana, kormga Postgres Pro 6yneT BHIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta IIOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B AoJiapax (Sfunction$), C TOUKU 3pEeHUS
BHEITHEW CTPOKHU 3TO ITPOCTO OOBIYHBIE CHMBOJIBI BHYTPHU KOHCTAHTHI.

Ter CTpOKH B HoJjIlapax, €CIHM OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPABUJIAM, ONPeHdeIEHHBIM
IO UOeHTU(GUKATOPOB 663 KaBhHUEK, U K TOMY K€ He JOJIZKEeH coflepKaTh 3HaK AoJiyiapa. Teru perucTpo-
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3aBUCHUMEI, TaK 4UTO $tag$String contentS$tag$ — IpPaBUJIBHAA CTPOKA, a $TAGSString contents$tag
$ — HeT.

CTpoKa B fonlapax, clenyioas 3a KJII0YeBbIM CII0BOM HUNIN UAeHTU(DUKATOPOM, HOJIKHA OTHENISATHCS OT
Hero Npo0eTbHEIMU CUMBOJIaMU, WHa4de Aosyiap 6yaeT CYUTaThCS MPOHNOIKEHUEM IpedbIayIero uaeH-
TudrKaTopa.

3akIo4YeHre CTPOK B [HOJIJIapH HE SIBNISIETCS YacThio cTaHmapta SQL, Ho wacTo 910 6onee ymoOGHEIHM CIIO-
co0 3amKUCHBATh CJIOKHBIE CTPOKM, YeM CTAaHOAPTHHIM BapUaHT ¢ anocTpodamu. OH 0COOGEHHO MOIe3€H,
KOT[la Hy2KHO IIPEICTAaBUTh CTPOKOBYIO KOHCTAHTY BHYTPH OPYIOM CTPOKH, YTO HAaCTO TpebyeTcs B ompe-
OeJIeHusIX MpoueaypHBX QyHKuuHA. OTrpaHUYMBIINCE TOIBKO anocTpodamu, KaxkAylo o0paTHYI0 KOCYIO
4YepTy B IPUBENEHHOM IIPUMEPE HPUIITIOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIITUIINCE [0 OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] IO OQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEeMsI BHIIIOJTHEHUS (DYHKITUH.

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!

raoe nudps — 9TO OOHA WU HECKONBKO gecsaTuYHBIX 1udp (0..9). o unu mocie OecSTUYHOM TOUKU (Ipu
€€ HaIW4YWHK) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MUHMMYM ofHa mudpa OOJIKHA CJIeJoBaTh 3a
0003Ha4YeHNeM 3KCIIOHEHTH! (e), €eCJIU OHO IIPUCYTCTBYeT. B 4UCIIOBOM KOHCTaHTe He MOXKeT OBITh ITpobe-
JIOB WJIX APYTUX CUMBOJIOB. 3aMeThTE, UTO JIF000M 3HAaK MUHYC HJIM IIIIOC B Ha4aJjie CTPOKU He CYUTAETCSA
YaCThIO YHCJIA; 9TO OIEPaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckonbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucmoBasi KOHCTAHTA, HE COofepzKalllasi TOYKKU M 9KCIIOHEHTHI, M3HaYaJIbHO PAaCCMaTPUBAETCS KaK KOH-
CTaHTa THUIIA integer, €CIU €€ 3HAYEHHWEe yMelmaeTcs B 32-0UTHBIM THUN integer; 3aTeM KaK KOHCTaHTa
THUIIA bigint, eClIi €€ 3HaueHUe yMelllaeTcs B 64-0UTHHIM bigint; B IPOTUBHOM cJIydae OHa IpUHUMa-
€T THUII numeric. KOHCTAHTH], COfiepKalllie AeCSITUUYHbIE TOYKHU U/UNTN SKCIIOHEHTH, BCETfla CUUTAIOTCS
KOHCTAaHTaMH THIA numeric.

HM3HayanmbHO Ha3HAYEeHHBIH THUII MAaHHBIX YKMCJIOBOM KOHCTAHTHI 3TO TOJBKO OTIIPaBHAs TOYKa IJIs aJiro-
PUTMOB OIpefeleHusT TUMa. B GONBIIMHCTBE CIIyYaeB KOHCTaHTa OyoeT aBTOMaTHUYECKH HpuBedeHa K
Haubosee MIOAXOOAIEeMY THITY OJIsI HAaHHOTO KOHTeKCTa. [Ip1 HeoOX0OUMOCTH BBl MOXKETe MPUHYIUTEIEHO
WHTEePHPETUPOBATh YHCJIOBOE 3HAaYEHHEe KaK 3HaYeHHEe OIMpenesIEHHOTO THUIIa, IPUBEIS ero THUIl K HyXK-
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HOMY. HaHpI/IMep, BBEI MO2KeTe CoejlaTh, qTO6]:>I YHCJIOBOE 3HAYEHHE PACCMATPHUBAJIOCh KaK UMEIOIIIee TUIL
real (float4), HAIMCAaB:

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

Ha camoMm merne 3TO TOMBKO YaCTHHIE CJIy4au CMHTAKCHUCa IIPUBEOEHUsA TUIIOB, KOTOprﬁ GYJIGT paccMart-
PHUBATHCSA OaJiee.

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
37ech type. Pe3ynbTaToOM CTAHOBUTCS KOHCTAHTA YKA3aHHOI'O THIIA. fIBHOE ITPUBEIEHUE THUIIA MOXKHO
OITYCTHUTBD, €CJIU HYKHBIM THUIT KOHCTAHTHI OIIPefesieTCsI OHHO3HAYHO (HampuMep, KoTrga OHa IpucBanBa-
€TCsI HEeIIOCPEeACTBEHHO CTOJIOIYy TaOIUIIE), TaK KaK B 9TOM CJIy4yae IIPUBEEHNE ITPOUCXOOUT aBTOMATH-
YECKH.

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.

KoHCTpPYyKIIHMIO ::, CAST () ¥ CUHTAKCHC BBI30Ba QYHKIIMH MOXKHO TaKxKe MCIIOIbh30BaTh [JIsI mMpeodpa3o-
BaHHUS TUIIOB OOBIYHBIX BRIPAKEHUM BO BPEMS BBHITIOJTHEHMS, KaK ommucano B [Togpasmene 4.2.9. Bo usbe-
JKaHUe CUHTAKCUYeCKOU HeOonpemesIeHHOCTH, 3allUCh run 'crpoxa' MOXKHO MCIIONb30BaTh TOJILKO OJIS
YKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO orpaHUYeHMte 3alUuCHu rurn 'crpoka': OHA He
paboTaeT A1 MacCUBOB; IOJII TAKUX KOHCTAHT CJIEIYEeT UCIOJIb30BaTh : : MU 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

HmMms omepaTopa o6pa3yeT IOCIem0BaTeIbHOCTh He 00mee ueM NAMEDATALEN-1 (1o yMondaHuio 63) CuM-
BOJIOB U3 CJIEOVIOIIEro CIIMCKa:

+-*/<>=~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

HeKOTopBIe He aJ'ICbaBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHurue, HO HpI/I 9TOM HE SABJIdA-
10TCs oneparopamu. [logpoOHee MX MCIIONb30BaHUE OYOEeT PAaCCMOTPEHO IIPU OIMUCAHUU COOTBETCTBYIO-
LIero 3JeMeHTa CUHTaKCuca. 31eCh OHU YIIOMUHAIOTCS TONBKO IJI CBEIEeHUs M 0000IIeHNsT UX IIpegHa-
3HAUYEeHUdA.

* 3Hak monnapa ($), IpemBapsAOIINN YHCII0, UCIIOIb3yeTCs OJIS IPEeACcTaBlIeHUs II0O3UIMOHHOT0 ITapa-
MeTpa B Tejle onpeneneHuss QYHKIIMY WU IOATOTOBIEHHOT0 ollepaTopa. B Apyrux KOHTEKCTax 3HaK
mojiapa MOXKeT OBITh YaCThio HOEHTU(UKATOPA UITY CTPOKOBOM KOHCTAHTHI, 3aKJTIOYEHHOM B JOJIIa-

PHL.

* Kpyribie cCKOOKH ( () ) UMeIOT 0OBIYHOE 3HAaYeHNe U IPUMEHSIIOTCS [JIsl TPYIIUPOBKY BEIPAXKEHUN U
TIOBBIIIIEHUS IIPUOPUTETA Ollepaluii. B HEKOTOPHIX ClIydasx CKOOKM — 3TO HeoOxomumMasi 4acTb CUH-
TaKcHca onpenaenéHHbx SQL-KoMaH.

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

* 3amsrtrie (,) HCIIOJIB3YIOTCA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJId Pa3deJIeHus 3JIeMeH-
TOB 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 OJIsI BLIOOPKU «Cpe30B» MaccuBoOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (mampumep, B Embedded SQL) nBoeToure MoxkeT OBITE TPeUKCOM B UMEHU I1epe-
MEHHOU.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHHUe BCEX MOJIe CTPOKY WUIIU
cocTaBHOTO 3HaYeHUs. OHA TaKXKe UMEET CIlelrasbHOe 3HaYeHne, KOrga UCII0Ib3yeT s KakK apry-
MEHT HEKOTOPHIX arperaTHLX QyHKINM, a UMEHHO QYHKIINN, KOTOPHIM He HYKHBI SBHBIE TTapaMeT-

PHL

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

4.1.5. KomMmeHTapum

4

KoMMeHTapu#i — 3TO IIOCJIEIOBATENbHOCTh CUMBOJIOB, KOTOPas HAaYMHAETCS C OBYX MUHYCOB U ITPOMIOJI-
JKaeTCs OO KOHIA CTPOKH, HAalpUMeED:

—— 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 U3 BXOOHOT'O IIOTOKA B Ha4ajle CHHTAKCHUYECKOI'O dHaJIu3a U (I)aKTI/I‘-IeCKI/I 3a-
MEeHsAEeTCA Hp06eJ'IOM.

1.6. NpuopuTteThbl ONepaTopoB

B Tabnurie 4.2 moka3aHbl IPUOPUTETHL M OYEPENHOCTH OIIEPAaTOPOB, AelicTByoIue B Postgres Pro. Bob-
IIMHCTBO OIEPaTOPOB MMEIOT OOWHAKOBLIM IMPHUOPUTET U BHIYUCHSIOTCS CJleBa HampaBo. [IpHopurteTr u
O4YEePEIHOCTh OIIEPATOPOB XKECTKO GUKCHUPOBAHB B CHHTAKCUYECKOM aHaIu3aTope.
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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 KakK aHaJIM3aTop OO0 MOoCIedHero He 3HaAeT, YTO OIlepaTop ! ompenenéH KakK IMOCTOUKCHLIN, a He UH-
¢urcabIN (BHYyTpeHHMI). YTOOB ITONYYHUTH XKEJIaeMBIM Pe3yIbTaT B 3TOM CJIy4ae, Hy’KHO HallUCaTh:

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 OpyTHe BCTPOEHHEIE U II0JIh30-
BaTEJILCKUE OIIePaTOPHI

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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6oJiee BEICOKHY IPUOPUTET; a NOT BETWEEN M CBI3aHHBIE KOHCTPYKIIMK paboTasiy HECOTJIaCOBaHHO
— B HEKOTOPHIX CJIy4dasiX IMIPUOPUTETHEE OKa3bIBAJICA OIIEPATOP NOT, a He BETWEEN. ITtH IIpaBHUJIia
ObLJIM U3MEHEHEI OJId JIy4dIIero COOTBeTCTBUA CTaHOAPTY SQL " OJid YMEeHBIIIeHW s IIYyTAaHUIIbI U3-3a
HecorIacoBaHHOM 006paboTKU JTIOTMUYEeCKHW PaBHO3HAYHLIX KOHCTPYKIWH. B GONbIINHCTBE Clly4uaeB
9T USMEHEHUI HUKaK He ITPOABATCH, 1ub0 MOT'YT IIPUBECTHU K omubKaM THUIIA «HET TaKOIr'o oriepa-
TOpa», KOTOPhIE MOXKHO pPa3pelinTb, 0o0aBuB CKOOKKM. OHAKO BO3MOXKHEI 0COOBIE CIIy4yau, KOrma
3anpoc 6yneT pa3obpaH 6e3 omMOKY, HO €ro IToBeNeHNe MOXKeT U3MeHUThLCA. Ecnu Bac 6€CIIOKOUT,
He HapPYUIAT JIK 3TU U3SMEHEHUS He3aMEeTHO pa60Ty BallleTr o IIPUJIOZKEHU A, BEI MO2KETe IIPOBEPUTH
9TO0, BK/IIOYMB KOHPUTYPALIMOHHEIN ITapaMeTp operator precedence warning u mpoHabmionas, He
IIOSIBATCS JIU IIPEOYyIPEXOEeHUs B XKypHale.

4.2. Boipa>keHua 3Ha4YeHunA

BBIpa}KeHI/IH 3HAYEeHUd IIPUMEHAIOTCA B CaMbIX Pa3HBIX KOHTEKCTaX, HAallpuMep B CIIMCKE Pe3YyJIbTaTOB
KOMaH[IBl SELECT, B 3HAaUEHHUSIX CTONOIOB B INSERT U/ UPDATE WMJIH B YCJIOBUSIX IIOMCKA BO MHOTHX KO-
MaHpaax. Pe3ynbTaT TAKOT0 BRIPAXKEHUS MHOTOA HA3bIBAIOT CKA/APOM, UYTOOBI OTIIMYUTH €T0 OT PEe3yilb-
TaTa Ta0JIUYHOTO BEIpAKeHUS (KOTOPHIHA IpeacTaBisieT co6oi Tabmuily). A caMu BHIpAaXKEHUs 3HAYEHUS
YaCTO HA3bIBAIOT CKA/APHbIMU (UM TIPOCTO 8blpadxceHusimu). CUHTAKCUC TAaKUX BBIPAXKEHUU I103BOJIS-
€T BHIYUCIISITh 3HAUEHUS U3 IPUMUTHUBHBLIX YaCTeH, UCIIOIb3ys apudMeTHYEeCKNe, TOTUYECKUe U APyTue
OIIepallnH.

BripaxxeHUSMM 3HAQUEHUS SIBIISIOTCH:

* KoHCTaHTa UM HEIOCPEeACTBEHHOE 3HaYeHUe

e Cchlzka Ha CTobeln

e CchlJIKa Ha IO3UIMOHHBIN ITapaMeTp B Tejle onpenesyieHus GyHKIINY UIIH IIOATOTOBJIEHHOTO OIIepPaTo-
pa

* 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 (HpeJIHaSHa‘-IeHHBIe OJIA TPYIIIMPOBKHY I101-
B]:Ipa}KeHI/Iﬂ U ImepeoIipeneienus 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.

MtI yke oOcyouan KOHCTAHTH B [Togpa3nerne 4.1.2. B cneaymomux pasgeaax PacCMaTPUBAIOTCS OCTallb-
HbI€ BAPHUAHTHI.

4.2.1. CcbiJZIKM Ha cTONOUbI
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CcrinKy Ha cToJ6el MOXKHO 3aIKucaTh B popme:

OTHONMEHHE . HMI_CTonbna

3mech orHomenme — UMS TaOIUIIBI (BO3MOXKHO, IIOJIHOE, C MMEHEeM CXEeMEI) MM e€ IICeBOOHUM, Ompefe-
JIEHHBLIN B MIPEIJIOKEHUU FROM. DTO MMS U Pa3AeIsIONIyI0 TOYKY MOXKHO OIIyCTHUTb, €CJIM UMs CTOJIOIa
YHUKAJIBHO Cpeau Bcex TabuIl, 3a0elCTBOBAaHHEIX B TEKYIIeM 3ampoce. (CM. Takxke ['aBy 7.)

4.2.2. NMNo3MUUOHHLbIE NapaMeTpbl

CchiZIKa Ha NO3UIMOHHBIN ITapaMeTp IIPUMEHsIeTCs OJis oOpallleHusT K 3HaUYeHUIo, mepemaHHomMmy B SQL-
orepaTtop u3BHe. [lapaMeTphl MCIIOJIL3YIOTCS B onpeneneHusx SQL-GyHKIIUN U MOATOTOBIEHHBIX OIle-
paTopoB. HekoTopklie KIHMeHTCKHe OMOMMOTEKH TaKxKe IMOONepPKUBAIOT Ilepenavy 3HaYeHUN JaHHBIX OT-
OenbHO oT camou SQL-koMaHOHI, M B 9TOM CiIy4ae IlapaMeTpHl ITI03BOJISAIOT CChHIIaThCS Ha TaKue 3Hade-
Hus. CchlIKa Ha ITapaMeTp 3aluChIBaeTCs B cliedylollei ¢hopme:

Sympcno

Hampumep, paccMoTpuM clienyioliee onpenenenue GyHKINU dept:

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

3mech $1 Bcerpma OYOET CCHIJIAThCS Ha 3HAYEHME MTEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

4

Ecnu B BEIPaKE€HUUN BBI UMe€EeTe OeJI0 C MaCCUBOM, TO MO2KHO M3BJI€Yb Ol'IpeJleHéHHbII;I €ero 3JIEMEHT, Ha-
IINCaB:

BEIPAXEHHE [ HHOEKC]

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

BEIpaXeHHE [ HUXHHUH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech KBampaTHBIE CKOOKM [ ] OOJXKHBI OPUCYTCTBOBATh OyKBasibHO.) KaxKnwil mwumexc caMm 1o cebe

ABJIAETCHA BBIPDA2XKEHHEM, PEe3YyJIbTaT KOTOPOI'Oo OKPYTJIAEeTCAd K 6HPI)KEII>1HI€MY oeJjoMy.

B ob1iem ciydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKHM, HO UX MOXKHO ONYCTHUTh,
KOT[a BhIpazkeHHe C MHOEKCOM — 3TO IPOCTO CCHIJIKA Ha CTOJIOeI] UiIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIBKO MHOEKCOB, €CJIM UCXOOHBIM MacCUB MHOTOMEpPHLIN. HanmpumMep:

Mod_Tabnuia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_MaccuB_2d[17] [34]
$1[10:42]

(dyuxkumga_maccus (a,b)) [42]

B HOCHeJIHefI CTPOKE KPYTJIbIE CKOOKHU H806XOJII/IMLI. HonpoGHee MACCHUBEBEI PaCCMaTPUBAIOTCA B Pa3ne—
ne 8.15.
2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaKeHHsT — 3HAYEHHWE COCTABHOTO Tuma (CTpokKa TabmuIlbI), TOTHa OHpemernéHHOe
TI0JIe 3TOM CTPOKU MOIKHO M3BJI€Yb, HAIIMCAB:

BEIPAXEHHE . HM4__ 1014

B o0111eM ciiydae sopaxemme TAKOTO THUIIA JOJIKHO 3aKJII0YaTbCS B KPYTJjible CKOOKM, HO UX MOIKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabGJIUIy MU ITO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuia.cronberln
$1.cTonbern
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(dyukumga_xoprex(a,b)) .cTton3

(Takum 06pa3oM, IOJIHAS CCHUIKA HA CTOJIOEI] — 3TO IPOCTO YACTHBIM ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIN cTy4dal 37ech — M3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

(cocTaBHOM_cToOnbel]) .none
(MOd_Tabnuua.CcoCTaBHOHU_cTonbel) .none

3mech CKOOKM HYKHEBI, YTOOBI IT0OKA3aTh, YTO cocTaBHO#_cTonben — 3TO UM CTONOIA, a He TaOJIMIIEL, U
YTO Mod_Tabnuna — UMs TaGIUIB, @ HE CXEMHI.

Brl MOKeTe 3alpoCUTh BCe II0JIS COCTAaBHOI'O 3HAa4YEeHHSsI, HAallUuCaB . *:
(cocTaBuol_cTonber) . *
OTa 3amuch IeNCTBYET NO-Pa3HOMY B 3aBUCHMOCTH OT KOHTEKCTA; ImoapobHee 06 3TOM roBopuTcs B ITof-
pa3gerne 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
CyIIecTBYIOT TPH BO3MOXKHEIX CUHTAKCHCa ITPUMEHEHH!ST OIepaTOpPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)
oneparop sopaxerue (YHaPHBIN NPeGUKCHBIN OIIepaTop)
BEpaxenue oneparop (YHAPHBIU NOCTHUKCHBIN OIIepaTop)

e omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [Tompa3smerne 4.1.3, nubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Mu0O0 IMOJTHOE UM oIlepaTopa B ¢popMe:

OPERATOR (cxeMma . HMd_oneparopa)

Cy1iecTBOBaHME KOHKPETHEHIX OTIEPAaTOPOB U UX TUM (VHAPHBIN UK OMHAPHEIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe OIllepaTopHl OIIpefesieHkl CUCTEMOU U II0NTb30BaTeneM. BCTpoeHHEBIe oniepaTOpH! onucaHe B ['1aBe 9.

4.2.6. Bbi3oBbl PpYHKLUN

Bri3oB (I)YHK].II/II/I 3allUCBIBAETCHA IIPOCTO KaK UMHA (I)YHKLII/II/I (BO3MOZKHO, IOIIOJIHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apryMEeHTOB B CKOOKax:

uma_¢yukyuu ([ BelpaxenHue [, BbpaxeHHe ... 11)
Hampumep, Tak BEIYUCISAETCSI KBaOApPaTHLIM KOPEHDb U3 2:
sgrt (2)

Cnrcok BCTpOoeHHBIX GQyHKIIUY npuBeneH B ['nase 9. Ilonb3oBaTesb TaKKe MOXKET OIIpelesIUTh U Opyrue
byHKIIUN.

BEITTONTHSIST 3aIPOCH B 0a3e JaHHHX, IIe OOHU II0JIh30BaTeJIM MOTYT He HOBEPSATh OPYTHM, B 3aIlMCH BBI-
30BOB QYHKIHUI COOIIOmaiTe MepHl IPegoCTOPOKHOCTH, OonucaHHbie B Pasmene 10.3.

AprymMeHTaM MOT'YT OBITh ITPUCBOEHEI HeOOsi3aTeNbHEIE UMeHa. [logpobHee 06 aTom cM. Pasmen 4.3.

IIpumMeuyanue

OYHKIINIO, TPUHUMAIOIIYIO OOUH apTYMEHT COCTaBHOI'O THIIA, MOJKHO TaKKe BBEI3bIBATD, UCIIOJIb3Y S
CUMHTAKCHC BrIOOPA I10JIs, ¥ HA060POT, BEIOOP ITOJIST MOKHO 3alucaTh B GyHKIIMOHAIbHOM cTuie. To
€CTh 3aIlUCH col (table) U table.col PaBHOCUJILHEL ¥ B3aM0O3aMeHsIeMEl. JTO II0BefeHue He 0ro-
BopeHO cTaHmapToM SQL, Ho peanu3oBaHo B Postgres Pro, Tak Kak 3TO II03BOJISIET KUCIIOIL30BaTh
GyHKIUY 015 3SMYISIUN «BEUMCIISEMEIX IToel». [logpobHee 3T0 onucanHo B [Tompaspmerne 8.16.5.

4.2.7. ArperaTtHblie Bbipa>keHuUs
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AzpezamHoe 8vipadxceHue TPeacTaBisieT coO0M MPUMeHeHNe arperaTHol GyHKIIMY K CTPOKaM, BHIOpaH-
HBIM 3aIIPOCOM. ArperaTHas QYHKIIUSA CBOOUT MHOXKECTBO BXOTHBIX 3HAYEHUN K OOHOMY BBIXOOQHOMY, KakK
HanmpuMep, CyMMa WU CpegHee. ATperaTHoe BEIpakKeHMEe MOXKET 3alMCHIBATHCS CIIEOYIOIINM 00pa3oM:

arperarHad_¢yHkyug (Bepaxenuwe [ , ... 1 | npemnoxenwme_order by ] ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperarunad_¢yukyug (ALL Bepaxenue [ , ... | [ mpemnoxemue_order_by 1 ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperarunad_¢yukygug (DISTINCT Bripaxewuwe [ , ... ] | npemmoxenme_order by ] ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperaruHad_¢yukgug ( * ) [ FILTER ( WHERE ycunoBuHe_¢uabTpa ) |

arperaruHad_¢yukygug ( [ Beppaxenwe [ , ... ] 1 ) WITHIN GROUP ( mnpennoxenue_order_by )

[ FILTER ( WHERE ycaoBue_¢unbrtpa ) |

30ech arperarHad_¢yHxnug — UMS paHee OHpeJ:[eJ'IéHHOfI arperaTHOU (1)yHKI_II/II/I (BO3MOZKHO, MOTIOTHEH-
HOe UMEHEM CXEMEHI), Brpaxernne — J000e BEIpaXkeHuWe 3Ha4YeHHUsd, He coaepKalllee B cebe arperaTHoro
BBIPAXKEHUS WU BhI30Ba OKOHHOM ¢yHKUMU. Heobs3aTesbHbIE TIPEIOKEHUS npenioxernue_order_by U
ycrnoBHe_¢HIbTpa OIMUCHIBAIOTCSA HUXKE.

B mepBoii hpopMe arperaTHOTO BHIPAzKEHUs arperaTHasi GYHKIIMS BHI3BIBAETCS IOJIS KaXKI0W CTPOKHU. BTo-
pas ¢dopma 3KBUBaJIEHTHA IIE€PBOM, TaK KakK yKaldaHUe ALL IIOgpPa3yMeBaeTcCs 110 YMOI4YaHuio. B TpeTheit
(opme arperaTHasi GYHKIUS BHI3BIBAETCS IJIS BCEX PA3JIMYHBIX 3HAUYEHUH BhIpakeHus (uiu Habopa pas-
ITUYHBIX 3HAaUEeHUH, [JI1 HECKOJILKUX BhIPAXKEHNH), BEIIeJIEHHBIX BO BXOIHLIX TaHHLIX. B 4eTBEPTOM dop-
Me arperaTHast QyHKITUS BHI3BIBAETCS OIS KaXKI0M CTPOKH, TaK KaK HUKAKOT'0 KOHKPETHOI' O 3HAYEHUST He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJisg GYHKUMU count (*) ). B mocneguet popMe UCTIOIB3YIOTCS
copmupyoujue arperaTiele GYHKINY, KOTOPHIEe OYAYT OMMMCAHBI HUXKE.

BonbIIMHCTBO arperaTHLIX QYHKINWH UTHOPUPYIOT 3Hayenuss NULL, Tak 94TO CTPOKH, AJIsT KOTOPHIX BHIpa-
KEHUS BBIIAIOT OOHO UK HeCKOoNTbKO 3HaueHuit NULL, oT6packiBatoTCsA. ITO MOXKHO CYUTATh UCTUHHBIM
OJIST BCEX BCTPOEHHBIX OMTEPATOPOB, ECJIIU SBHO HE TOBOPUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT o0Inee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HOOCYUTaAET UHCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbua f£1.

OGHIYHO CTPOKHM HAHHHIX IIepemaloTCsA arperaTHON (QYHKIIMK B HEOIpemeléHHOM IIOPSOKe M BO MHOTHX
ClIy4asX 3TO He UMe€eT 3Ha4YeHUusd, HallpuMep (by'HKLII/IH min BbIJIaéT OOVH M TOT 2kK€ PEe3yJIbTaT HE3aBUCHU-
MO OT IIOpAOKa ITOCTYIIAIOIIIUX NaHHBIX. OHHaKO HEKOTODPEBIE arperaTHeIe (I)YHKLII/II/I (TaKI/Ie KakK array_agg
u string_agg) BEIOAIOT PE3YJIbTAThI, 3aBUCAIINE OT IIOPAOKA HaHHBIX. HJ’[H TaKHX arperaTHbiX (bYHKLIPIfI
MOZKHO 0O0OaBUThH npennoxeHue_order by W 3adaTh Hy}KHbeI TIIOPAOOK. ITO npennoxenne_order_ by UMe-
€T TOT K€ CUHTAKCHUC, YTO U IIPEeOJIOKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3nene 7.5, 3a
HCKIIIOYEeHHEM TOI'O, YTO €r0 BhIPazKeHHWs OOJIZKHBI 6bITb IIPOCTO BBIPaKE€HUSAMHU, a HE UME€HaMU PEe3yJIib-
TUPYIOIIUX CTOJIOIOB MK YuciiaMu. Hampumep:

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

3aMeThTe, 4TO IIPpU MCIIOJIb3OBaHMNHU arperaTHbIX (I)YHKLII/Iﬂ C HECKOJIBKMMHU apPryMeHTaMu, IIPeajiozkeHue
ORDER BY I/IJIéT II0CJI€ BCE€X apryMEeHTOB. HaanMep, Haaoo IINCATh TakK:

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

IMocnemuuii BaApHaHT CHHTAKCUYECKHU OOIIYCTHUM, HO OH ITPEICTaBJIsIET COO0M BHI30B arperaTHou QyHKITUN
OOHOTO apryMeHTa C OBYMSA KJIIOYaMu ORDER BY (HpI/I 3TOM BTOpOfI He UMeeT CMEICJIA, TaK KaK 3TO KOH-
CTaHTa).

Ecnu npeninoxeHue order by OOIIOJIHEHO YKa3aHHeM DISTINCT, TOrga BCe BEIPpaXKeHUud ORDER BY OOJIXK-
HBI COOTBETCTBOBAThH OOBIYHBIM ApPpryMmeHTaM aneFaTHOfI (I)YHKLII/II/I; TO €CTh BEI HE MOXKeTe COPTUPOBATH
CTPOKH II10 BEIPpaXKE€HHIO0, He BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.
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IIpumeuanue

Bo3MOXKHOCTE yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperatHou QGyHKIUH — 3TO paclIupeHue
Postgres Pro.

ITpu moGaBneHWU ORDER BY B OOBIYHEIM CITHMCOK apTyYMEHTOB arperaTHoOu (YHKIIUH, OITMCAHHOM [0 3TO-
TO, BBEITIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [JIST YHUBEPCAJIPHBIX M CTaTUCTUYECKUX arperaTHhIX GYHK-
LIUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHH, copmu-
pyrouwiue azpez2amHble d)yHKLguu, OJI1 KOTOPHBIX npennoxeHHe_order SIBISIETCSA 06s13ameibHbIM, OOBLIYHO
TIOTOMY, YTO BEIYHCJIEHNE 3TOU (QYHKIIMYU UMEET CMBICII TOJIBKO IIPU ONIPeNeIEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIUMN SBJISIOTCSA BBIUMCIIEHUS pPaHTa U
OpoueHTUNd. [ cOpTUpyomel arperaTHol QYHKIINU npenntoxerre_order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUN IIPpUMeED, TPUBEOEHHLIN BhIllle. BrIpaxXkeHus B npen—
noxenuy_order by BHYHUCISIOTCS OMHOKPATHO OJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIIMH, COPTUPYIOTCS B COOTBETCTBUM C TPeOOBaHUEM npennoxenus_order._by U MOCTyIIa-
10T B arperaTHyio QyHKIIMY KakK BXoOsiue apryMeHTHl. (Ecnu Xe npennoxernne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepeHaéTcs KaK apryMeHT(bl) arperaTHoi ¢GyHKIIUU.) BripaXkeHusI-apryMeHTHI,
IpenIiecTBYONe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BBEIpaKeHWsl, YKa3aHHbIE B npennoxenur_order_by — depea2upyemviMu adpsymeHmamu. B oTnuyue ot
apryMeHTOB OOBIYHOM arperaTHoM GYHKUMNY, HETIOCPEeACTBEHHbBIE apTyMEHTHI BEIYMCIISIIOTCS OJHOKPATHO
IJIg KaXKOOTo BbI30Ba (PYHKITMM, a He IS KaX[O0M CTPOKU. ITO 3HAYUT, YTO OHU MOTYT COEepKaTh Iie-
peMeHHBIe, TOIBKO €CIIU 3TU IIepeMeHHbIe CTPYIIIUPOBAHEl B GROUP BY; 3TO CYTh TO XK€ OT'PaHUYEHUE,
4TO melicTBOBaso ObI, 6yOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpen-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIb3YIOTCSI, HalpUMeEpP, OJId YKa3aHUs 3HaUYeHUs IIPOLEeHTUIsI, KOTO-
poe UMEET CMHEICJI, TOJIBKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsl BCero pacyéTa arperatHoi ¢pyHkuum. Criu-
COK HETIOCPEeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIIuTe IIPOCTO (), HO HE (*).
(Ha camomMm pgene Postgres Pro mpumet o0e 3amucH, HO TOJIBKO IIepBasi COOTBETCTBYET cTaHmapTy SQL.)

[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

OoHa moiny4aeT 50-bIii TPOIEHTHUIb, UM MeOuaHy, 3HaYeHUsT CTOI0Ia income M3 TabGMUIEI households.
B manHOM ciydae 0.5 — 39TO HEIIOCPEACTBEHHEBIM apryMeHT; ecjii Obl ApOOh IIPOIIEHTHUIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OBl CMEBICIIA.

Ecnu mo6aBsieHO IpeiokXeHue FILTER, arperaTHoOM PyHKIIUY ITOal0TCS TONBKO T€ BXOOHBIE CTPOKH, IS
KOTOPHIX ycrosHe_¢unbrpa BHIYUCISIETCS KaK UCTUHHOE; OPYyTryue CTPOKHU oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

INIpenomnpenenénHbie arperaTHble GyHKIMYM onrcalbl B Pasgerne 9.20. [Tonb30BaTesNb TaKKe MOXKET OIIpe-
OEeNUTh OPyrue arperaTHble QyHKIINHU.

ArperaTHoe BHIpaXeHHEe MOXKET (PUTYpUPOBaTh TOJIBKO B CIIMCKE PE3yJIbTAaTOB UM B IIpenloXeHUU
HAVING KOMaHZIH SELECT. Bo Bcex ocTanbHBEIX ITPeAIOKeHUAX, HAallpuMep WHERE, OHM 3allpeIeHH], Tak
KaK 9TH IIPefjIoKeHUs JIOTUYEeCKU BEUUCISIOTCS OO0 TOr0, KaK (opMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIIH.
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Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBEIYHUCIISIETCS [IJIS BCEX CTPOK Ioa3amnpoca. Ho ecnu B apryMeHTax (MK B ycrosuu_filter) ar-
peraTHOM QPyHKITUYM eCTh TOJIPKO IIepEMEHHBIE BHEIITHETO YPOBHS, arperaTHast GyHKIIMS OTHOCUTCS K OIH1-
JKaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIIIETCS OJII BCEX CTPOK COOTBETCTBYIOIIEr0 3arpoca. Takoe arpe-
raTHOe BBIpaXkeHUe B IIeJIOM SIBJISETCS BHEIITHEeM CCBIIKOM /IS CBOEro Io3alpoca ¥ Ha KaXXJOM BhIYHC-
JIEHUM CYMTaeTcs KOHCTaHTOU. [Ipu 5TOM [OIIyCTUMOE IIOJIOKEHNe arperaTHOM (YHKIIUN OTpaHUYHBa-
€TCS CIIMCKOM Pe3yJIbTaTOB U IpenjioKeHneM HAVING Ha TOM YPOBHE 3aIllpOCOB, TOe OHA HaXOOUTCS.

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

Bui308 0koHHOU (pyHKUUU TIpEeACcTaBasIeT co00l MpuMeHeHre PyHKITNY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGOpy CTPOK, BEIOPAaHHOMY 3aIllpoCcoM. B oTin4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX (QYHKITUH,
IIPYU 3TOM He IMPOUCXOAUT I'PYINIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHENb-
HOU B pe3yJbTaTe 3anpoca. OgHaKO OKOHHasA (PyHKIMSA UMeeT OOCTYI KO BCEM CTPOKaM, BOLIEOININM B
TPYIIYy TEeKYyIIel CTPOKHM COTJIACHO YKa3aHHUIO I'PYIIIHUPOBKHU (CIIHMCKY PARTITION BY) B BHI30BE OKOHHOM
¢byuK1MY. BEI30B OKOHHOM GQYHKIIMKY MOXKET UMETh ClIeOyIoliue (hOpPMHbI:

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

[ onpenmeneHHe_paMKH |
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmavamno_pamxku AND kxoHeIl paMKH [ HCKIOUYEHHE pPaMKH ]

3,‘11er Hayano_paMku U KkOoHeIl _paMky 3aJal0TCA OOJHUM U3 CIIEOYIOIINX Ccr1oco0oB:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

U uckxmodyeHHe_pamMky MOXKET OBITh CIeHYIOIIUM:

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

HMd_OKHa — CCBIJIKa Ha UMEHOBAHHO€E OKHO, onpenenéHHoe npenjnozxKeHnueM WINDOW B JaHHOM 3alIipoce.
Tak>kxe BO3MOXKHO HAIIXUCATh B CKOOKAX IIOJIHOE onpenenerHe_okHa, UCIIONB3YS TOT K€ CUHTAKCHC OIIpe-
OeJlIeHHs UMEHOBAHHOI'O OKHAa B IIPEeOJIOKEeHUHU WINDOW; HOJIpOﬁHee 9TO OIIKMCaHO B CIIPABKe II0 SELECT.
CTOUT OTMETUTH, YTO 3alUCh OVER uMa_oxHa He IIOJTHOCTBIO PaBHO3Ha4YHaA OVER (uM4_OKHa ...); IIO-
CJ'Ie,E[HI/Iﬁ BapHaAHT IIOoApPa3yMeBaeT KOIIKMPOBaHWE U U3SMEHEHHUE OlIpenesieHnd OKHa U He 6y;[eT OOIIYyCTH-
MEIM, €CJIX OIIpenesieHre 3TOr0 OKHa BKJIIIOYaeT OIIpeesyiIeHrue PpaMKH.

Vkazauue PARTITION BY T'pPyINHUPYeT CTPOKH 3alpoca B pa3desbl, KOTOpPHE 3aTeM 00pabaThIBAlOTCS
OKOHHOU (PyHKITMElH He3aBUCUMO APYT OT ApPyra. PARTITION BY pafGoTaeT mogo6HO MpemIoKeHnI0 GROUP
BY Ha YpPOBHE 3aIpoca, 3a UCKJII0YEHUEM TOTO, YTO €T0 apryMeHTH BCEerfa IPOCTO BHIPAXKEHUS, a He
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MMEHAa BEIXOOHBIX CTOJIOIOB UIH YKcia. be3 PARTITION BY BCe CTPOKH, BEIITaBaeMbIe 3alIPpOCOM, paccMaT-
pUBalOTCSA KaK OOWH pa3fell. YKazaHue ORDER BY OINpPedesisieT MOPSIOK, B KOTOPOM OKOHHAas QyHKITUS
obpabaThsIiBaeT CTPOKHU pas3menia. OHO Tak ke MOJOOHO MpPedJioKEeHUI0 ORDER BY Ha YPOBHE 3ampoca U
TakK Xe He MPUHUMaeT UMeHa BHIXOIHBIX CTOIOIIOB MITK Yuciia. be3 ORDER BY CTPOKU 0OpabaTHIBAIOTCS
B HEOIIpeNeJIEHHOM MOopsSaKe.

onpenenenue_pamxu 3a0aéT HAOOP CTPOK, 00pa3yIOIIUX PAMKY OKHA, KOTOPas IPeacTaBisieT coO0M Io-
MHOXKECTBO CTPOK TEKYIIEero pasjesia U UCIOIb3yeTCs OIS OKOHHBIX QYHKITHH, paboTamIInX C PaMKOH,
a He Cco BceM pa3menoM. [IoMMHOXKeCTBO CTPOK B paMKe MOXKeT MeHSITLCSI B 3aBUCHMOCTH OT TOTO, KaKas
CTPOKa sABJIdeTCHA TeKYLueﬁ. PaMKy MOZKHO 3a1aThb B Pe2KUMaX RANGE, ROWS UJIX GROUPS; B KaXXOOM Cily4ae
OHA HAYHMHAETCSI C IOJIOKEHUS Havano_paMxu U 3aKaHYHUBAETCS IION0XKEHUEM xorer_pamku. ECIIH xone—
1_pamxyu He 3a0aéTCs IBHO, MOOpa3yMeBaeTCss CURRENT ROW (TeKylasi CTpPoKa).

Ecnu =a yano_paMkyx 3aJaHO KaK UNBOUNDED PRECEDING, paMKa Ha4YHHaeTCsa C HepBOﬁ CTPOKHU pa3neila,
a eClu xoHel_pamki ONPedenéH Kak UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs ITocieqHeM CTPOKOM!
pa3merna.

B pexume RANGE UJIM GROUPS mauvano_pamxi, 3aaHHOE KaK CURRENT ROW, ollpenessieT B Ka4eCTBe Hada-
Jla IIePBYI0 POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIPH COPTHPOBKE COTJIaCHO YKa3aHHOMY HJII OKHa
IpenIokKeHUI0 ORDER BY CUMTAETCS PaBHOU TeKylllel), Toraa Kak xoxel_pamky, 3aJaHHBIN KakK CURRENT
ROW, ompegnenseT KOHIIOM PaMKH MOCJIEOHIOI0 POACTBEHHYIO CTPOKY. B pexxume ROWS BapuMaHT CURRENT
ROW ITPOCTO 0003HAYAET TEKYIIYIO CTPOKY.

B BapHaHTaX oInpeneyieHusa PaMKU cvemenrHe PRECEDING M cremerHre FOLLOWING B Ka4YeCTBE cMemeHHd
OOJIZKHO 3aJaBaTbCs BEIPazKeHHe, He cogepzKalllee Kakue-nmmubo IIepeMeHHbBIE€ U BBI30BEI arperaTHbIX UJIN
OKOHHBIX (pyHKIMH. YTO mMeHHO OyAeT O3HadaTh cremenxe, ONIPEHENISIETCS B 3aBUCUMOCTH OT PEeXKHMa
paMku:

* B pexXume ROWS cmemernue OOMKHO 3amaBaThbCA OTIUYHBIM OT NULL HeoTpuIaTeIbHBIM LEJIBIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesisieT COBUT, C KOTOPHIM Hadasjio PaMKU ITO3ULIMOHUPYETCS IIepel TEKYIehl
CTPOKOM, a KOHel] — II0CJie TEKYIEN CTPOKH.

* B pexume GROUPS cmemenne TaK¥XKe OOJIXKHO 3agaBaThCsa OTIUUYHBEIM OT NULL HeoTpuUllaTENbHEIM 11€-
JIBIM YHCIIOM, ¥ 3TO YUCJIO OIpPEeHensaeT COBUT (10 KOTUYEeCTBY I'PYIIIT POOCTBEHHKIX CTPOK), C KOTO-
PBIM Ha4ajio paMKM ITO3UIIMOHUPYETCS Ieped IPYIIoN CTPOK, POACTBEHHBIX TEKYIIEH, a KOHEI] —
II0CJIe 9TOM IPyIIbl. ['PYIIy POOACTBEHHLIX CTPOK 00Pa3yi0T CTPOKH, KOTOPhIE CUUTAIOTCSI PAaBHBIMU
COTJIaCHO ORDER BY. ([IJ1 MCIIONMb30BaHUS pexKuMa GROUPS oIlpefeieHre OKHa JOIXKHO coepKaTh
npennoxeHue ORDER BY.)

* B pexume RANGE OJIs HCIIOJIb30BAaHUS 9TUX YKal3aHUU NpenIokKeHue ORDER BY JOIXKHO COOepzKaTh
POBHO oguH cTobell. B aToM ciiyuae cremernme 3amaéT MaKCUMAJIPHYIO PA3HUITy MEKAY 3HAUEHU-
€M 3TOT0 CTOJIOIa B TEKYIElH CTPOKEe M 3HAaYEeHUEM ero Ke B IIPEeAIeCTBYIOMINX UIH IT0CIIeNyIo-
X CTPOKaX PaMKH. Tun OAaHHBIX BBIPAXKE€HUA cremeryre 3dBUCUT OT TUIIA JAaHHBIX YIIOPAOOYUBAIO-
mrero ctoJsbna. s YHMCIOBLIX CTOJIOIIOB 9TO OOBIYHO TOT K€ YHCJIOBOM THII, a OJIS CTOJIOIIOB C TH-
IIOM JlaTa/BpeMsi — THUI interval. Hampumep, ecinu yoopsimoYuBaIOIINM cTOnOel UMeeT THH date
HUJIH timestamp, BO3MO2KHA TaKas 3alllCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUue cremerue IIPU 9TOM MOXKET TakK e ObITh OTIuYHBEIM OT NULL 1 HeoTpuiia-
TENBHBIM, XOTSI YTO CYUTATh «HEOTPUIIATEIbHEIM», OYIET 3aBUCHUT OT TUIIA JaHHBIX.

B nro6oM ciiydae paccTossHUE OO KOHIIAa PaMK{ OPaHUYUBAETCS PACCTOSHUEM [0 KOHIA pa3fera, Tak
YTO IJIsI CTPOK, KOTOPhIE HAXOMASATCS y KOHIIA pas3fiesia, paMKa MOXKET COOepKaTh MEHBINIE CTPOK, YeM
OJIST APYTHUX.

3amMeThTe, YTO B peKUMax ROWS ¥ GROUPS yKa3aHusa 0 PRECEDING ¥ 0 FOLLOWING paBHO3HA4YHEI yKa3aHUIO
CURRENT ROW. OGBIYHO 3TO CIIPAaBEOIMBO U OIS PeKKUMa RANGE, B ClIydae MOAXOISIIEro OJIsl TUIA JaHHbBIX
oIpefesieHUs] 3Ha4YeHUsI «HYJIIA».

HOHOJ’IHGHI/IG HckaoueHue_pamMku IIO3BOJIAET UCKIIIOYUTE U3 PAaMKHU CTPOKH, KOTOPEIE OKPY2KAIOT TEKYIITYIO
CTPOKY, JaXKe eCJI1 OHU OOJIZKHEBI OBIThH BKJTIOUEHBI COTJIACHO YKa3aHUuAM, OIIpEeneIAioIIM Ha4alio U KOHeI
PaMKHu. EXCLUDE CURRENT ROW HCKIIIOHAa€eT U3 PaMKH TEKYIYIO CTPOKY. EXCLUDE GROUP HMCKIIIO4YaeT U3
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paMKU TEeKyIIyI0 CTPOKY M POACTBEHHEBIE €M COTJIaCHO MOPSOKY COPTUPOBKU. EXCLUDE TIES HCKJIIOYaeT
U3 paMKH BCe POACTBEHHBLIE CTPOKHU [JiI TEKYyIel, HO He COOCTBEHHO TEKYIUIYIO CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT IIOBeOeHUEe II0 YMOIYaHUIO — He UCKIIYaeT HU TEKYLIyI0 CTPOKY, HU
POIOCTBEHHEIE €H.

ITo ymMom4aHuIO paMKa ONpEensaeTcss KakK RANGE UNBOUNDED PRECEDING, UTO PAaBHOCHJIbHO PaCIIUpPEH-
HOMY OIpeeNeHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHWeM ORDER BY
9TO O3HAYaeT, UTO paMKa Oy[eT BK/IOYaTh BCe CTPOKHU OT Hadalla pasfesia A0 MOCemHel CTPOKHU, PO-
CTBEHHOM TeKyIle# (/s ORDER BY). Be3 ORDER BY 3TO O03HAYaeT, YTO B PAMKY BKIIIOUAIOTCS BCE CTPOKH
pa3me’ia, TakK KakK BCe OHM CUMTAIOTCS POOCTBEHHBEIMU TEKYIIEH.

HelCcTBYIOT TakKXKe Cledylliue OTpaHWYEeHHSA: B KadeCTBE mauana_pavkd HEJIb3s 3adaTh UNBOUNDED
FOLLOWING, B KaQ4eCTB€e xoHLa_paMkk He OOIMYCKaeTCsa UNBOUNDED PRECEDING M xoHel_paMkH HE MOXKET
UOTHU B TIOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU nauvano_pamxu AND xonen_pamxu Iepeld HauvasoM_pamxu. B
YaCTHOCTH, CHHTAKCHUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gomyckaetcsa. Ho
IIpU 3TOM, HAIIpUMeED, OIIpefesieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHMO, XOTS
OHO ¥ He BHIOEpPeT HMKaKue CTPOKH.

Ecnu moGaBneHo mpenjioKeHue FILTER, OKOHHOM (YHKIMU TTOJAI0TCS TOMBKO T€ BXOOHBIE CTPOKH, IJIS
KOTODBIX ycroBHe_¢uns Tpa BEIYUCISIETCS KakK UCTUHHOE; IPYTHe CTPOKM oTOpackBaoTcs. [Ipenmoxkenne
FILTER JOIIyCKaeTCs TOJIBKO IJISl arpeTUPYIOIIUX OKOHHEIX GYHKITHAH.

BcTpoennble OKOHHBIE (YHKIMU OMUCaHBI B TaOmwuiie 9.57, HO IOIb30BaTEIb MOXKET PACIIUPUTH 3TOT
Habop, co3maBasi co6CcTBeHHBIE QyHKIINK. KpoMe TOTo, B Ka¥eCTBe OKOHHBIX (QYHKIINH MOXKHO HCIIOJIb30-
BaTh JIIOOBIE BCTPOEHHBIE UITH II0JTh30BaTEJIbCKUE YHUBEPCAILHEIE, @ TAKXKE CTaTUCTUYECKHE arperaTHHe
dyukuuu. (CopTupyloiiue 1 TUIIOTE3UPYIOIIMe arperaTHble GyHKIIMM B HACTOSIIee BpeMS NCIIOJIE30BaTh
B KaueCTBe OKOHHBIX HEJIb35.)

3amuch Cco 3BE3MOYKON (*) IPUMEHSIETCS TPY BHI30BE HE UMEIOIINX TTapaMeTPOB arperaTHLIX QyHKINH B
KadecTBe OKOHHBIX, HAIIPUMED count (*) OVER (PARTITION BY x ORDER BY y).3BE3H0YKa (*) OOBIYHO HE
TIPUMEHSIETCS AJIsT UCKITIOYUTEIbHO OKOHHEIX QyHKUMU. Takne pyHKIMY HE OOMYyCKAIOT UCIIOIF30BaHUS
DISTINCT 4 ORDER BY B CIIICKE apr'yMeHTOB (GyHKITUH.

BrI30BEI OKOHHBIX (DYHKITNH pa3penieHsl B 3alIpocax TOILKO B CIIMCKe SELECT U B IPeOJIOKeHNUU ORDER BY.

[omonmuuTeTbHO 00 OKOHHBIX PYHKITUAX MOXKHO y3HaTh B Pasnerne 3.5, Pazmene 9.21 u [Tonpasnene 7.2.5.

4.2.9. NpuBepeHus TUMNOB

ITpuBemeHMe THUIla OIpenenseT Ipeodpa3oBaHUe MaHHBIX M3 OOHOTO THIIa B Apyroiu. Postgres Pro Boc-
IPUHUMAaET OBE PaBHOCUJILHBIE 3allMCU IPUBEOEHUS TUIIOB:

CAST ( BelpaxeHHe AS THD )
BBEIPAXEHHE : : THIT

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

Korma nmpuBeneHuio mogBepraeTcs 3HaYeHne BHIPAXKeHUsI U3BECTHOI'O THIIa, IPOUCXOOUT IIpeobpa3oBa-
HIUe THUIIa BO BpeMs BBIIOJIHEHUS. ITO IpUBedeHre OyOeT yCIeIlIHbIM, TOJIBKO €CJIH OIpenei€éH IOaX0Is-
mMuH omeparop mpeobpa3oBaHus TUIOB. OOpaTUTe BHUMaHNUE Ha HeOOJIBIIIOE OTIWYHE OT IIPUBEIEHUS
KOHCTAHT, oIlcaHHoro B [Tompaspgerne 4.1.2.7. IIpuBefeH1e CTPOKKA B YHMCTOM BHe IIPEOCTaBIsIeT CO00H
HavalbHOe MpPuCBaMBaHWe CTPOKOBOM KOHCTAHTHI U OHO OymeT YCIeIIHBIM OJIs II000T0 THUIla (KOHEeYHO,
€CJIU CTPOKa COOEPKUT 3HaUEHUe, ITpueMiieMoe IOJIsS JaHHOTO THUIla JaHHBIX).

SIBHOe ITpUBeieHNe TUIIA MOXKHO OIIYCTUTD, €CJIM BO3MOXKHO OJTHO3HAYHO OIPeIe/IUTh, KAKOH THUII MOJIXKHO
MMEeTh BhHIpaXkeHue (HalmpuMep, KOTrma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIL); B TAKUX CIIydYasixX CUCTeMa
aBTOMaTHYeCKHU ImpeobpasyeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeo0pa30BaHKie BHIIIOIHIETCS TOMBKO OIS
IIpUBeeHu C IOMETKOH «IOIyCKaeTCs HessiBHOe MpUMeHeHHue» B CUCTeMHEIX KaTalorax. Bce ocTanbHEIE
IpUBeNeHus JOJIKHEI 3alKUChIBATLCSA SBHO. ITO OrpaHUUYEHNE IT03BOJIsSeT 130eXkKaTh CIOPIPHU30B C HEsIB-
HEIM IpeoOpa30BaHUEM.
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Tak>ke MO>KHO 3aIKcaThb IIpUBEOEHNE TUIIA KdK BEISOB q)YHKI.[I/II/I:
uMda_THna ( BblpaXxeHHE )

OJIHaKO 3TO GYJIGT pa60TaTB TOJIBKO IOJId THUIIOB, UM€Ha KOTOPHIX SABJIAIOTCSA TaKXKe HOIIYCTUMBIMHU HMMeE-
HaMmu QyHKUMHE. Hanpumep, double precision TakK MCIOIb30BaTh HEJb3s, a float8 (aJlIbTepHATUBHOE
Ha3BaHUE TOTO XKe TUlla) — MOXKHO. KpoMe TOoro, UMeHa THUIIOB interval, time U timestamp M3-3a CHUH-
TAaKCHU4YEeCKOTro KOH(bHHKTa MOZKHO MCIIOJIb30BaTh B TAaKOW 3aIllMCH TOJIBKO B KaBBIYKaX. TaKUM 06p830M,
3alluCh IIPDUBENEHU THUIIAa B BU€ BEI30Ba (I)YHKLII/II/I IIPOBOLIMPYET HECOOTBETCTBHUSA X, BOSMOZKHO, JIy4dIlle
OymeT eé He IPUMEHSTh.

IIpuMmeyanue

[TpuBemeHue TUIIA, IPEACTaBI€HHOE B BUE BbI30Ba QYHKIIMH, Ha CaMOM [ejie COOTBETCTBYET BHYT-
peHHeMy MexaHu3My. [lake IIpU UCIOJIb30BAaHUM OBYX CTAHOAPTHHIX THUIIOB 3alIMCH BHYTPU IIPOUC-
XOOUT BBI30B 3apPETUCTPUPOBAHHOMN (PYHKIIMHU, BHITOIHSAIOIEN npeodpa3oBanue. [1o cornameHuio
MMEHEeM TaKo¥ (YHKUMU NpeoOpa30BaHUs SBJISETCS UMS BBIXOJHOTO THUIA, U TAKUM 00pa3oM 3a-
[IHMCh «B BUOE BHI30Ba (DYHKIIUK>» €CTh HEe 4YTO MHOE, KaK IIPSAMOM BEI30B HHUXKeexkKalnel QyHKINU
npeoOpa3oBanusd. [Ipu co3maHWM MEePEHOCUMMOIO MPUIOXKEHUS Ha 9TO IOBEOeHUe, KOHEeYHO, He
crenyeT paccumuThIBaTh. IlogpoOHee 310 onmcano B ciipaBke CREATE CAST.

4.2.10. NMNpuMeHeHUe npaBuJZ1 COPTUPOBKHU

[IpenmoxkeHue COLLATE IIepeoIpenesisieT MPaBuji0 COPTUPOBKY BhIpaxeHus. OHO mo6GaBIIsieTCs IOCHe
BBIPAKEHU:

Brlpaxenne COLLATE npaBHIIO_COPTHPOBKH

TOE npaBHIO_CcopTHPOoBKH — UAEHTU(PUKATOP IIpaBuila, BO3MOXKHO AOIIOTHEHHBI UMEHEM CXeMEIL. [1pem-
JI0KeHUe COLLATE CBSI3BIBAET BhHIpaXKeHUE CUJIbHEE, YEM OIIePaTOPHI, TaK YTO IIPU HEOOXOOUMOCTHU CJie-
IyeT UCIIOJIb30BaTh CKOOKMU.

Ecnu IIPAaBUJIO COPTUPOBKHU HE OIIPpEOEeJZIEHO ABHO, CMCTeMa 6o BBIGI/IpaeT ero mo cronbiamM, KOTOpPEIE
HCIIOJIE3YIOTCA B BEIPAXKEHUH, 6o, ecyiu TaKuX CTOJIOIIOB HET, IIePEeKII0YaeTCAa Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTUPOBKHU 110 YMOJIYaHHUIO.

Hpe}IHO}KeHI/Ie COLLATE MMeeT OBa paCHpOCTpaHéHHBIX IIPDUMEHEHHNS: IIepeoIIpegesieHue 1nmopdaaKa Cop-
THPOBKH B MMPENJIOZKEeHUH ORDER BY, HalIpUMED:
SELECT a, b, ¢ FROM tbl WHERE ... ORDER BY a COLLATE "C";

U 11epeoIrnpenesieirne InpaBujl COPTUPOBKU IIPU BEISOBE Q)YHKU,'I/II‘;I HUJIN OIIEpPaTOPOB, BO3BPAIIAOIITNUX A3bI-
KO3aBHCHUMEBIE€ PE3YJIBTATEI, HAIIPDUMEDP:

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

3aMeThTe, YTO B OCJIENHEM ClIydae mpefajoxkeHne COLLATE qo0aBIeHO K apTyMeHTYy OIlepaTopa, Ha Je-
CTBUE KOTOPOTO MBI XOTUM IOBNUATE. [Ipu 3TOM He UMeeT 3HaUeHU s, K KAKOMy UMeHHO apryMeHTy oOlle-
paropa unu GyHKIuN fobdaBiseTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIUM, BEIOUPAETCS IPU PaCCMOTPEHUU BCEX apT'yMEHTOB, a SBHOE IIPeJioKeHue COLLATE Iie-
peonpenenseT paBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OgHako mobaBiieHUe pa3HBbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaMm OyneT ommOkoii. [TogpobHee 06 aToM cM. Paspmen 22.2.)
Takum 06pa3oM, 9Ta KOMaHa BEIZACT TOT K€ pe3ynbTar:

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

30€eChb IIPAaBUJIO COPTUPOBKHU HEJIb34d IIPMMEHUTE K Pe3yJIbTaTy OIIepaTopa >, KOTOpI:IfI uMeeT HeCpaBHHU-
BaeMbIl TUI JaHHBIX boolean.
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4.2.11. CkanspHbie noa3anpochl

CranspHBIM IOA3AIpPOC — 3TO OOBIYHBLIN 3alpPoC SELECT B CKOOKaxX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CTPOKYy ¥ opuH cronben. (Hanmcanne 3anpocoB ocBellaeTcss B I'maBe 7.) Ilocie BHIIIONHEHUS 3alpoca
SELECT €ro eOVHCTBEHHEIU pe3yIbTaT UCIIOIb3YEeTC B OKPYyzKawllleM ero BelpaXkeHuu. B kaduecTBe CKa-
JISPHOTO IOA3anpoca HeJjlb3s UCIO0Ib30BaTh 3alPOCH], BO3Bpallaiiue 60jiee OOHON CTPOKHU UJIU CTOJIO-
na. (Ho ecnu B pe3ysnbTaTe BHIIOIHEHNS IOA3aIlIPOC He BEPHET CTPOK, CKaJIIPHEIN Pe3yIbTaT CUUTAETCSA
pasusiM NULL.) B mog3anpoce MOXKHO CCHIIaThCA Ha IIepeMeHHbIe U3 OKPYZKalollero 3alpoca; B IPOoIec-
Ce OIHOTO BHIYMCIIEHUS ITOA3AINpoca OHU OyOyT CYUTATHCS KOHCTaHTaMu. [Ipyrue BHIpaXKeHUs C I0n3a-
npocaMu onucaHbl B Paznmene 9.22.

Hampumep, criemgyromuii 3apoc HAXOAUT CaMbIN HACEJIEHHBIN TOPO B KAaXkK/IOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPbI MACCUBOB

KonCcTpyKTOp MaccuBa — 3TO BEIpaXkeHUe, KOTOPOoe CO30aéT MacCHUB, OIIpefesisisi 3Ha4eHUs ero dJieMeH-
TOB. KOHCTPYKTOpP IIPOCTOTr0 MaCcCUBa COCTOUT U3 KIKUYEBOT0O CJI0Ba ARRAY, OTKPHEIBAKWIIEN KBagpaTHOU
CKOOKM [, CIMCKa BhIpaXKeHUH (pa3gel€HHBIX 3allATHIMU), 3a[al0lInX 3HAaYEeHUS 9JIEMEHTOB MacCHUBa, U
3aKpHIBalolIed KBagpaTHOM CKoOKY ]. Hampumep:

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

ITo yMOT4aHMIO TUTIOM 3JIEMEHTOB MaCCHUBa CYUTAETCS OOIIMU TUTI [IJIsI BCEX BhIPaXKEeHUH, OnIpeneIEHHBIN
110 IpaBuUaM, OEUCTBYIOUIUM U OJIT KOHCTPYKUMU UNION U CASE (cM. Paspgen 10.5). Bel MoxeTte nepe-
OIpPEefesIuTh ero SIBHO, IPUBeNs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HallpuMep:

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

{1,2,23}
(1 row)

DTO PaBHOCUJILHO TOMY, YTO IIPUBECTHU K HYXKHOMY TUILy KaXKJoe BhIpaxKeHue o oTHenbHoCcTU. [Tlogpo6-
Hee IpUBEIEHUE TUIIOB onucaHo B [Togpasgene 4.2.9.

MHOFOMepHBIe MaCCHUBEI MO2KHO 06pa30BbIBaTB, BKJIaAbIBasi KOHCTPYKTOPHEL MaCCHUBOB. HpI/I 9TOM BO BHYT-
PEHHHUX KOHCTPYKTOpPAaX CJI0OBO ARRAY MOZKHO OIIYyCKaTh. HaHpHMep, pe3ybTaT paGOTBI 9TUX KOHCTPYK-
TOPOB OOMHAKOB:

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

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

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

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

MHoOroMepHbIe MAaCCUBHI MOJIZKHEBI OBITH IPSIMOYTOJIBHEIMHU, 1 II03TOMY BHYTPEHHHE KOHCTPYKTOPHI OOHO-
TO YPOBHS OOJI2KHBI CO3aBaTh BIOKEHHBIE MaCCHBLI OMHHAKOBOIM pa3MepHOCTH. JIto6oe IIpuBeIeHue TH-
Ia, IPUMEHEHHOE K BHEIITHEMY KOHCTPYKTOPY ARRAY, aBTOMATHYECKH PACIPOCTPaHSIETCs Ha BCEe BHYT-
peHHUe.
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OJIeMEeHTHBI MHOIOMEPHOI'0 MaCCHBa MOXKHO CO31aBaTh HE TOJIBKO BJIOZKE€HHBEIMH KOHCTPYKTOPaMu ARRAY,
HO U OPyruMu crmocob6aMH, ITO3BOJISIOIINMHE IIOJIYYUTHh MAaCCHUBEI HY2KHOTI'O THIIA. Hanpnmep:

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

Bbl MOXeTe co3gaThk M IIYCTOM MAaCCHUB, HO TaK KAaK MAaCCHUB HE MOXKET OBITh HEe THUNH3WPOBAHHBIM, BEI
OOJIXKHBI SBHO IIPUBECTH IIYCTOM MACCHUB K HY2KHOMY THuIly. Hanpumep:

SELECT ARRAY[]::integer([];

Takxke BO3MOXKHO CO3[aTh MaCCHUB M3 pe3yJIbTaTOB NoA3anpoca. B 3ToM ciy4yae KOHCTPYKTOP MacCHUBa
3aMMCHIBAETCS TAK XK€ C KJIFOYEBBIM CJIOBOM ARRAY, 3a KOTOPBIM B KPYTJIBIX CKOOKaxX CIemyeT MOA3aIrpoc.
Hanpumep:

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)

Taxoii To3aIpoc MOI2KEH BO3BpaIaTh OOUH cTonber. Eciiu 9TOT cTo6el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHUH OOJHOMEPHEIM MacCUB OyIeT BKIIOYATh 3JI€MEHTH [IJIg KaXKI0H CTPOKU-Pe3yIb-
TaTa II0J3amnpoca U TUIIOM 3JIeMeHTa OymeT THII cTon0Ila pe3ynbTaTta. Ecnu ke Tun cTosibiia — MacCHB,
OymeT co3gaH MacCHUB TOTO XK€ TUIIa, HO OO0/IbIIel Pa3MepPHOCTH; B JII0OOM ClTydae BO BCEX CTPOKaX ITOfI-
3aIpoca MOIKHEI BEIIABaThCS MaCCHUBHI OTUHAKOBON PAa3MEPHOCTH, YTOOBI MOKHO OBINIO TTOJIYUYUTE MIPSI-
MOYTOJLHBIN pPe3ybTaT.

WHpekce MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfa HauuHalTcA ¢ ogHoro. [TonpobHee o Mac-
cuBax BH y3HaeTe B Pazgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3[alollee CTPOKY MW KOPTEeXK (MJIM COCTaBHOE
3Ha4YeHUe) U3 3HaYEeHUY ero apryMeHTOB-T10/1el. KOHCTPYKTOP CTPOKY COCTOUT U3 KJII0UEBOT'0 CJIOBA ROW,
OTKpPHIBaIOIIE! KPYrjiod CKOOKH, HYJISI UJIM HECKOMbKUX BhIpakeHUM (pa3fe/IEHHBIX 3alsITHIMU), OIpeie-
JISTIOIIMX 3HAYEHUS ITOIel, U 3aKpHIBaloIeil ckooku. Hanpumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B criucke 6onee OOHOI'O BBIpAXKEeHUA, KJIII0UYeBO€ CIIOBO ROW MOZKHO OIIYyCTHUTB.
KoHCTPYKTOP CTPOKM IMOAIEPKUBAET 3AIIUCh cocTaBHOEe_3HaueHHe. X, IPU 3TOM JJaHHOE 3HaueHue OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK Ke, KaK B 3allMCH .* Ha BEepPXHEM YpPOBHE CIMCKa SELECT (CM.
IMTompasmen 8.16.5). Hampumep, eciau TabauIa t COOePKUT CTOJIONEI £1 ¥ £2, 9TH 3allMCH PAaBHO3HAYHEI:
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SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

IIpumMeuyaHnue

Do Bepcuu PostgreSQL 8.2 3amnucsk .* He pa3BopadynBajachk B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paxeHue ROW (t.*, 42) co3gaBajI0 COCTaBHOe 3Ha4YeHUe U3 [IBYX II0Jiel, B KOTOPOM IIepBoe I10jIe
Tak Xke 010 cocTaBHBIM. HoBOe moBeneHme 06b19HO OoJiee mmoje3H0. Eciu BaM HYKHO IIOJIy4YUTh
IpexHee OBeHeHNe, YTOOBI OIHO 3HaYEeHNe CTPOKHU OBINIO BIIOZKEHO B IPYroe, HAaIUIIIUTE BHYTPEH-
Hee 3Ha4YeHue 0e3 .*, HalpuMep: ROW (t, 42).

Ilo YMOJJI4YaHHUIO 3HAYEHHE, CO3JaHHO€Ee BhIpaxKeHueM ROW, UMeeT THUIL QHOHMMHO¥ 3amucu. Eciu Heo6xo-
OUMO, €Tr0O MOXKHO IIPUBECTU K MMEHOBAHHOMY COCTAaBHOMY THUITY — 0o K TUITY CTPOKH TaﬁJ’II/II_IBI, 160
COCTaBHOMY THIIY, CO3JaHHOMY OIIePaTOpOM CREATE TYPE AS. fABHOE IIpuBEOEeHuEe MOXKET HOTpe6OBaTbCH
OJid OOCTHU2KEHUSA OJHO3HAYHOCTH. HaanMep:

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

—— I[puBenenue He TpebyeTcd, Tak XakK CYIEeCTBYeT TOonbko omHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
getfl

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

—— Tenepb npuBemgeHHe HeOOXOOMMO ONd ONHO3HAUHOT'O BHIOOpA OYHKILIMH:
SELECT getfl (ROW(1,2.5,'this is a test'));
OIMBKA: o¢yukuuga getfl (record) He yHHKalbHA

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

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

11
(1 row)

Hcnonb3yss KOHCTPYKTOP CTPOK (KOpTexkKeli), MOXKHO CO3daBaTh COCTaBHOE 3HA4YeHUE IOJII COXpaHEeHUS
B CcTOJIOIIEe COCTABHOTO THIIA MU OJIA Nepegaydy GYHKINY, IPUHUMAIOIEH COCTaBHOM mmapaMeTp. Takxke
BEI MOZKETe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH UX C IIOMOINBI0 IS NULL Mjau IS NOT
NULL, HalIpuUMep:

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

IMogpo6Hee cM. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKKe MOTYT MCIOJIb30BaThCS B COYETAHUHU C OO3a-
mpocaMHu, KakK omrcaHo B Pazpgene 9.22.
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4.2.14. NMpaBusia BbIYUCJIEHUSA BblIPpa>keHum

IMopsimok BHIYMCIIEHUS OOBLIPAXKEHUM He oInpenesieH. B 4aCTHOCTH, apryMeHTHI orlepaTopa Uiu PyHK-
MU He 0053aTeJIbHO BEIYUCIIAIOTCS ClieBa HallpaBo UIX B 1I000M ApPyroM (pUKCUPOBAHHOM IIOPSOKE.

Bonee Toro, ecnu PEe3yIbTaT BBIPAXKEHHNA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €TI0 4aCTH,
TOrga Opyrue roaBhIPAXKEeHUA HeE GYI[YT BBIYHUCIIATBHCA BOBCE. HaanMep, €CJIN HalluCaTk:

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

3aMeThTe, UTO 3TO OTIMYAETCS OT «OITHMU3AIUUN» BEIYHUCIEHUS JIOTHYECKUX OIIepaTopoB CJieBa HAIIpa-
BO, peaHI/I3OBaHHOﬁ B HEKOTOPEIX A3BIKaX IIPOTrPDAaMMHUPOBAHUA.

Kak cnepncTBre, B CIIOXKHEBIX BBIPA’KEeHUSIX HE CTOUT UCIIOIb30BaTh QYHKINU C H0O0UHBIMU 3bdeKTaMu.
Oco0€eHHO 0IIaCHO pPacCUUTHIBATh Ha IOPSAMOK BHIYUCIEHUS MU II0OOUYHEIE 3(PDEKTH B IPEAI0KeHUIX
WHERE M HAVING, TaK KaK 9TH IIPeAJI0XKeHUs TIaTelIbHO ONTUMU3UPYIOTCS IIPU TOCTPOEHUM IIJIaHa BhI-
nonHeHUs. Jlorudeckyue BEIpaXKeHUs (CodyeTaHUs AND/OR/NOT) B 9THX IPEIJIOKEHUSIX MOTYT OBITh BHUIO-
U3MeHeHE! JTI00BIM cIIoco60M, JIOyCTUMEIM 3aKoHaMu BysieBoil anreOpH.

Korma mopsooK BEIUMCIIEHUS BaXKeH, ero MOXKHO 3a@HUKCHPOBATh C IIOMOIILI0 KOHCTPYKIIMKU CASE (CM.
Pazmen 9.17). Hanpumep, Tako# cnoco® n3bexkaTh OeJIeHNWs Ha HOMNb B IPEII0KeHUH WHERE HeHaIeKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIll BApUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

IIpumeHsieMas TaK KOHCTPYKIUSA CASE 3allldilaeT BEIpakKeHWe OT ONTUMU3AaIUH, II09TOMY UCII0JIb30BaTh
€€ Hy2KHO TOJIPKO Ipu HeoOxoouMocTH. (B gaHHOM ciiy4dae ObII0 OBl TydIlle PEeIIuTh TPo6ieMy, Iepenucan
YCJIOBHE KaK y > 1.5%x.)

OpmHako CASE He BCerfa CrhacaeT B MOJOOHBIX ciydasx. [IoKa3aHHBIN BHIIIE TIPUEM IIJIOX TEM, YTO HE
TpefoTBpaIaeT paHHEee BEIYHUCIIeHNE KOHCTAaHTHRIX MOABEIpakeHuii. Kak onmucawno B Pazmerne 36.7, QyHK-
UMY U ONePaTopH], IOMeYeHHbIe KaK TMMUTABLE, MOTYT BEIYHCIIITHCS IIPY IIJIAHUPOBAHUY, @ HE BBIIOJI-
HeHUM 3anpoca. [TosToMy B mpumepe

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

, CKOpee BcCero, HpOPI30fIJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O0, YTO IIJIaHHWPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTAaHTHOE€ IMOABEIPDAXKEHHUE, NdaXKe €CJIh BO BCEX CTPOKaxX B Ta6m/1ue x > 0, @ 3HQYUT BO BPEeMsI BHIIIOJI-
HEeHUsd BeTBb ELSE HUKOI'Ia He 6YJIGT BEITIOJIHATBCA.

XOTsI 9TOT KOHKPETHLIN IIPUMEP MOXKET M0Ka3aThbCs HalyMaHHBIM, ITI0X0XKHe CUTyalluu, B KOTOPBIX HESAB-
HO IIOSIBJISIIOTCSI KOHCTAHTHI, MOT'YT BO3HHMKATh U B 3allpocax BHYTPHU QYHKIMH, TaK KaK 3Ha4YeHUS apry-
MEHTOB (QYHKIIMH ¥ JIOKAJIbHBEIX IIEPEMEHHBIX IIPHY IJIAHUPOBAHUN MOTYT OLITh 3aMEHEHB KOHCTAaHTaMH.
IMTosTomy, HanpuMep, B pyukIuax PL/pgSQL ropa3mo 6e3omacHee s 3alllUThH OT PUCKOBAHHBIX BEIYHC-
JIEHUH! HUCIOJIb30BaTh KOHCTPYKIIUIO IF-THEN-ELSE, 4eM BeEIpaXXeHHne CASE.

Emé oguH mogoGHLIN HEIOCTATOK 3TOT0 MOOX0Ha B TOM, YTO CASE He MOXKET IPEeIOTBPAaTUTh BEIYUCIIEHHE
3aK/II0YEHHOTO B HEM arperaTHOI0 BEIpazKeHHsI, TaK KaK arperaTHbIe BHIPaXKeHUS BLIYHCIISIOTCS IIepen
BCEMHU OCTAIbHLIMH B CIIMCKe SELECT WJIM IIPemjioKeHWH HAVING. Hampumep, B clemyiomeM 3ampoce
MOZKeT BO3HUKHYTH OIINOKA [eleHus Ha HOJIb, HECMOTPSI Ha TO, YTO OH Bpoe OBl 3allUIIEH OT Heé:

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

ArperaTHbIe GYHKIMKA min () ¥ avg () BEIYKUCIISIOTCS HE3aBUCHMO II0 BCEM BXOOHBIM CTPOKAaM, TakK YTO ec-
JI B KAKOU-TO CTPOKE TI0JIe employees OKaXKETCS PaBHBEIM HYIIIO, IelIeHue Ha HOJIb IIPOU30UOET PaHbIIe,
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YyeM CTaHeT BO3MOXKHEIM IIPOBEPUTH Pe3yIbTaT QYHKIUH min (). [ToaTOMy, 4TOOBI TpOOIEMHEIE BXOIHEIE
CTPOKY M3HAYaJIbHO HEe TOIal{ B arperaTHyI0 (YHKIIMIO, CJIEOYeT BOCIOJIb30BATHCS MPEIJIOKEHUSIMU
WHERE MJIM FILTER.

4.3. Bbi30B (pyHKLMUMN

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINU C UMEHOBAHHEIMY IIapaMeTpaMM, UCIOJIb3Ys 3aIlUucCh C No-
3UUUOHHOU UITH UMeHHOU TIepefaded apryMeHToB. MiMeHHast mepegada 0COOeHHO II0oJie3Ha a1 QYHKITHHR
CO MHOJKECTBOM ITapaMeTpOB, TaK KaK OHA [ejlaeT CBSA3b IlapaMeTpPOB U apryMeHTOB 0ojiee IBHOU U Ha-
OEXKHON. B MO3UIIMOHHOM 3aluCH 3HAYEHUS apryMeHTOB QYHKIMU YKa3bIBAIOTCS B TOM XKe IIOpPSfKe, B
KakKOM OHHU OIHCaHHI B olipefesieHny GyHKIMU. [Ipu uMeHHOU ITlepefayde apr'yMeHTH COIIOCTaBIISIOTCS C
napamMerpamMu QyHKIHWY II0 UMeHaM U YKa3bBaThb UX MOXKHO B JII000M mopsigke. 711 Kaskooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIMSAHME TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

HpH 3amucH I00BIM CIOCOO0M IIapaMeTpPhI, OJId KOTOPHBIX B OIIPEOEJIEHUN (I)YHKI_II/II/I 3adaHbl 3HA4YEHUA I10
YMOJI9YaHHWUIO, MO2KHO BOBCE€ H€ YKAa3hkIBATh. Ho 310 0Cc0O6EHHO mOIe3HO IIpu WUMEeHHOU rnepena4de, Tak Kak
OIIYCTUTH MO2KHO 000 Ha60p IIapaMeTpoOB, TOIrOda KakK IIpu MMO3ULIMOHHOU IIapaMeTpPhl MO2KHO OIIYCKATh
TOJIBKO IIOCJIEOO0BATEJIBHO, CIIPDABA HAJIEBO.

Postgres Pro Takxke moOfepXuBaeT CMEWAHHYO Tiepenady, Korfaa mapaMeTpsl IepegaTcs | 10 UMe-
HaM, ¥ 110 IO3UIMK. B 9TOM cllydae MO3ULIMOHHEIE TapaMeTPhl OOKHLI UATH Mepe[ lapaMeTpaMu, me-
penaBaeMbIMU 10 UMEHAM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IPUMEpPE Cedyoed QyHKIIUN:

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

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

LANGUAGE SQL IMMUTABLE STRICT;

CDYHK].[I/IH concat_lower_or_upper UMEET OBa 00s13aTe ILHEBIX IIapaMeTpa: a U b. KpOMe TOrO, €CTh OOUH
Heo0s3aTe IbHBIM TapaMeTp uppercase, KOTOPBIM 110 YMOJTYaHUIO MMEET 3HaYeHMeE false. ADTYMEHTHI a U
b 6YJIYT CJIOZKEHEI BMECTE U IIEPEBEIEHEI B BerHHfI UIN HUXKHUHN PerucTp, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTanbHbBIEe TOHKOCTH peann3anuun d)YHKI_[I/II/I celyac He BasKHEI (nonpoGHee O HUX PaCCKa3aHO
B 'maBe 36).

4.3.1. No3MuMOHHaA Nepepaya

[NosunuoHHas nepegada — 3TO TPAOUIIMOHHBLINM MeXaHU3M IIepefadu apryMeHToB pyHKnum B Postgres
Pro. ITpuMep Tako¥ 3alucCH:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBI B 3aJlaHHOM MOpsSAgkKe. Pe3ynbTaT BO3BPAIEH B BEPXHEM PETUCTPE, TAK Kak
rmapaMeTp uppercase UMeeT 3HaYeHUe true. EmE ogun mpumep:

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

hello world
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(1 row)

3mech mapaMeTp uppercase OMYIIEH, U IO9TOMY OH IIPUHUMAET 3HaYEHHe 110 YMOJTYaHUIo (false), U pe-
3yNbTAT MEePEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kl apTyMEHTEI C OIpeaeIEHHEIM
3HaUYEHUEeM I10 YMOJTYaHUI0 MOXKHO OIyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU Hepemade OIS apryMeHTa mo0aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BhHIPazkeHUs 3HaUe-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3Oech APIr'YMEHT uppercase OBIJI TaK Xe OITyIlIeH, TaK YTO OH HEsIBHO IIOJIYYHN]I 3HaYEeHHe false. HpeHMy-
IIECTBOM TaKOU 3aMMCH SIBISETCSI BO3MOXKHOCTH 3alIMChIBATh APTYMEHTEI B JT1060M IIOpdAOKe, HAallpuMeED:

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)

I711 06paTHOM COBMECTUMOCTH ITOMIEPKUBAETCSA U CTAPHIM CUHTAKCUC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMelnaHHaa nepepaya

ITpu cMelIaHHOM Nepefaydye NapaMeTpPhl IepefaTCcs U 10 UMeHaM, U 1o mo3unuu. OgHaKo Kak yKe ObII10
CKa3aHO, UMEHOBaHHBIE apTyYMEHTH He MOTYT CTOATh Ilepeq MO3UIUOHHEIMU. Hanpumep:

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

HELLO WORLD

(1 row)

B manHOM 3aIIpoce apryMeHTHL a B b IIepeaaloTcs II0 MMO3UIIHNH, a uppercase — II0 HMEHH. EouHCTBEH-
Hoe 060CHOBaHMNE TAaKOTO BEI30Ba 30€eCb — OH CTaJl YyThb 0oJjiee YNTAEeMBIM. OpgHako s 6oJiee CIOXKHBIX
(I)YHK].[I/II;I C MHOZKECTBOM apPIryMeHTOB, 94aCTh U3 KOTOPBIX UMEIOT 3HAa4YE€HHU A I10 YMOJIYaHUIO, UMEHHAasA U
CMelllaHHad 1nepenavda IO3BOJIAI0T 3alliCAaTh BEISOB 3¢)(1)8KTI/IBHGG W YMEHBIIUTH BEPOATHOCTD OIMOOK.

IIpumeuanue

HUmMmeHHasa u cMellaHHas Ilepeflada B HACTOSMINN MOMEHT He MOXKeT UCIIOIb30BaThCs IIPU BHI30BE
arperaTHou GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CJIU arperaTHas GYHKIIUS UCIIOJIb3yEeTCSA B KaueCTBe
OKOHHOH).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHOBbI TabnuUL

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

)i

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

Korma BBl cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMIl, UMEET CMBIC/I 3apaHee BHIOpATh eOUHBIHN
1ra6J10H UMeHOBaHUA Tabull u cToI01I0B. Hampumep, pemuTs, OyayT U B UMeHax TaOJIuIl UCIIOb-
30BaThCS CYIIECTBUTENbHEIE BO MHOXKECTBEHHOM HUJIM B €IMHCTBEHHOM 4HuCJie (eCTb COOOpakKeHUus
B IIOJIb3Y KaXAoro BapuaHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MaKCUMyMOM
B npepenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUIOB CTONO10B. OOHAKO co37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HaAK COMHUTENbHOTO AM3alHa.

Ecnu Ttabnuila BaM OoJbIlle He HyKHA, BBl MOXKeTe yIaJlUTh €€, BHIONMHUB KoManny DROP TABLE. Ha-
IIpUMED:

DROP TABLE my_first_table;
DROP TABLE products;

IMombITKa ymameHUs HeCYIIeCTBYIOMIel Tabnmuibl cuuTtaeTcs omubkoi. Tem He meHee B SQL-cKpunrax
4YacCTO HNPUMEHSIOT 0e3yClI0oBHOEe yHajieHue TaOmnull Imepen co3maHueM, UTHOPUPYS BCe cooliieHust 00
ommnbKax, TaK YTO OHU BHITIOJIHSIIOT CBOIO 3a/layy HE3aBUCUMO OT TOT'0, CYIIECTBOBAIU TAOIUIILI MU HET.
(Ecnu BBEI XOTHTe M306eXKaTh TaKUX OIMMOOK, MOXKHO MCIIOJIb30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OymeT COOTBETCTBOBAThH CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONyIO Tabnuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3zgerne 5.5.

Hmes CpencTBa, KOTOPHIE MBI OGCY}II/IHI/L BEI Y2K€ MO2K€eTe CO30aBaThb IIOJTHOCTRIO d)YHKI_II/IOHaJ'[])HbIe TabIu-
el B IIPOOOJIZKEHUH 9TOM T'JIaBEI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2KHOCTH, ITPHU3BAHHEBIE obGec-
IIEYUTHh LEJIOCTHOCTL NJAaHHBIX, 6e30IIacHOCTEL U YJIO6CTBO. Ecnu BaM He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€T€ BEPHYTLECA K 9TOM TJIaBe II03XKe, a cerdac HepeﬁTH K 'maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonbI1ly MOKHO HAa3HAYUThH 3HAUeHHe 1Mo ymMondaHuioo. Korma moGaBnsieTcs HOBas CTPOKAa W KAKUM-TO
eé cTosbIamM He MPHUCBAaWBAIOTCS 3HAYEHUST, 3TH CTOJOIH MTPUHUMAIOT 3HAYEeHUS TI0 YMOJTYaHuio. Takxke
KOMaH[a yIpaBJIeHUs HaHHBIMU MOXKET SBHO yKa3aTb, YTO CTOJIOITYy AOMKHO OBITH MPUCBOEHO 3HAYEHUE
o yMOJT4aHuio, He 3Has ero. (ITogpoOHee KOMaH/OH YIIPaBIeHUS JaHHBIMU OTIMCAHHE B ['1aBe 6.)

Ecnu 3HaYeHue 110 YMOJTYaHUIO He 00BSIBIEHO SIBHO, UM cunTaeTcs 3HaueHue NULL. OOBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOXKHO cuuTaTth, 4TO NULL mpencrasisieT HeU3BECTHHIE TaHHEIE.

B oIpenesieHnu TaﬁHI/I]_H:I 3HA4YEeHHU I10 YMOJIYaHUIO YKA3bIBAIOTCA IIOCJI€ TUIIA OJAaHHBIX CTOJI6LIa. Haan-
Mep:

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

3HaueHWE II0 YMOJIYQHUIO MOJKEeT OBITh BHIpaXKeHHWEeM, KOTOpPOe B 3TOM CiIydae BHIYHUCIIIETCH B MO-
MEHT IIPUCBAWBaHUS 3HAYEHUS [0 yMOJ4aHUIO (a He Korpa co3maércs tabnuia). Hanpumep, cronbiry
timestamp B Ka4eCTBe 3HAYEHMS I1I0 YMOJYAHMS YacTO ITPUCBAMBAETCSI CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fmoOaBJIeHUS CTPOKH B HEM OKa3aJjioCh TEKyIlee BpeMs. EIl€ oguH paciIpoCTPaHEHHBIN TPUMED
— reHepalys «IocjefoBaTeIbHEIX HOMEPOB» i BCeX CTPOK. B Postgres Pro sTo oObIUHO fenaeTcs Npu-
MEpPHO TakK:

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

48



OmnpeneneHue JaHHBIX

3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.16).
910 ynoTpebieHue HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [AJIsT HETO eCTh CIIeI[aabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. OrpaHunyeHusn

Tumbl JaHHBIX CaMHU 110 cebe OrpaHNYHUBaAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPaHHUTD B TaOIHIIE.
OmHaKo OJisi MHOTHUX ITPUIOKEHUH TaKue OrPaHMYeHUs CIIMIIKOM rpyOnie. Hampumep, cTonbel, comep-
Kaluy IIeHy IPOOyKTa, JOJI2KeH, BePOsSITHO, IPUHUMATh TOJILKO IIOJIOKUTE IbHBIe 3HaueHus1. Ho Takoro
CTAaHOAPTHOTO THUIIA JAHHBLIX HET. BO3MOXKHO, BBl TaKXKe 3aXOTUTE OTPAaHUYUTh JaHHLIE CTOJOIA IO OT-
HOIIIEHHUIO K OPYTMM CTOJIOIIaM MM CTpoKaM. Hampumep, B Tabnuie ¢ uHGopMallnel 0 ToBape OOJIXKHa
OBITH TOIIBKO OOHA CTPOKA C OIpemenéHHEIM KOIOM TOBapa.

s pemreHus mogoOHBIX 3amay SQL mo3BossieT BaM OIpeHessiTh OTPaHUYeHHsl OJIS CTONOIIOB U Tab-
nun,. OrpaHuYeHus JaloT BaM BO3MOXKHOCTD VIIPAB/ISTh JaHHBIMHU B TaOIHIlaX TaK, KaK BH 3aX0THTE. Ec-
JIW TIOJTh30BAaTEeJIb IIOMEITAETCS COXPAHUTh B CTONIOIIE 3HaUYeHHe, Hapylllallllee OrpaHuYeHusI, BOSHUKHET
ommbKa. OrpaHuYeHuss OyOyT OeliCTBOBaTh, JazKe €CJIM 3TO 3HaYeHHE 0 YMOTYaHUIO.

5.3.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpaHquHHe-npOBepKa — Hawubolnee 06LT.II/Iﬂ THUII OrpaHI/I‘-IeHPIfl. B ero OoIIpeneJyIieHuu BEI MOZKeETe YKa-
3aTh, YTO 3HAYEHHWE JaHHOI'O CTOJ'[6I_Ia OOJIZKHO YHOOBJIETBOPATE JIOTUYECKOMY BBIPDAXKEHUIO (npOBepKe HucC-
THUHHOCTH). HaanMep, OEeHY TOBapa MOXKHO OTPaHUYUTH ITOJIOZKUTEJIbHEIMU 3HAYEHUAMU TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)i

Kaxk BEI BUOHUTE, OIrpaHHUYEHHuE OoIIpenesideTCsd II0CJIe TUulla JaHHBIX, KaK U 3Ha4YeHue 10 YMOJIYaHHUIO. 3Ha-
YEeHUsd 10 YMOJITYaHHUIO U OTPaHUYEHUA MOT'YT YKA3bIBAThCA B 0060M IIopAIKe. OrpaHquHHe-npOBepKa
COCTOMT M3 KJIDYEBOTI'O CJI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIPDA2KEHUE B CKoOKax. ITO BEIPpaAKE€HUEe OOJIZKHO
BKJIIOYATh CTOJ'I68U;, OJisi KOTOPOro 3a)laéTCH OrpaHn4YeHne, “Ha4e OHO He UMeeT OOJIBIIIOTO CMEIC]IA.

BBl MO3KeTe TakiKe MPUCBOUTH OTPAHUYEHUI0 OTHOEJIbHOE UMS. ITO VIIYYIIUT CO0OIeHusT 00 omubKax u
TIO3BOJIUT BaM CCHIJIaThCSA Ha 3TO OrpaHUYEHUEe, KOTAa BaM IMOHAmoOUTCS U3MeHUTHL ero. ChoesaTh 3TO
MOXKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHUe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP ¥ COOCTBEHHO olpeesieHue orpanndenus. (Eciu Bl He ompeieNIuTe UMs OTPaHUUYeHU
TakKuM 00pa3oM, CHCTeMa BHIOepeT [OJIs Hero UM 3a Bac.)

OrpaHuYeHue-IIPOBEePKa MOXKET TaK¥Ke CChIJIAThCS Ha HECKOJIBKO CTONIOIT0B. Hanmpumep, eciiy BbI XpaHUTE
OOBIYHYIO IIEHY U I[eHY CO CKMOKOM, TaK Bhl MOKETE TapaHTUPOBaTh, UTO lIeHa CO CKUOKOM OymeT Bcerma
MeHbIIIe O0OLIYHOH:

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

)i

IlepBbie OBa OrpPaHUYEHUS OIPENENIsIOTCS IIOX0XKHM 00pa3oM, HO [JIs TPEeThero MCIOJIL3YEeTCS HOBBIM
cunaTakcuc. OHO He CBA3aHO C OIPeNeIéHHLIM CTOJIOIIOM, a TPEACTABIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpemeneHus CTOJIOIIOB ¥ TaKKe OIpeneIeH!s OTPaHNUYeHUH MOXKHO IIePEeCTaBIIsATh B IIPOU3BOJILHOM
TIopsOKe.

IIpo mepBhle OBa OrpaHUYEHUs MOXKHO CKa3aTh, YTO 9TO OTPAHWYEHUS CTOJIOIOB, TOra KakK TPeThe SIB-
JITeTCsl OTpaHUYeHMeM TaOJIUIlE], TaK KaK OHO HallMCAaHO OTHEJIbHO OT OoIpenesieHu cTonboB. OrpaHu-
4eHUs CTOJIOIIOB TakKe MOJKHO 3alucaTh B BUAe OrpaHUYeHuN TaOnIuIel, Torga Kak obpaTHoe He BCe-
TIa BO3MOXKHO, TaK KaK II0gpa3yMeBaeTcs, YTO OrpaHudeHne CToIOa CChIaeTCs TOJIBKO Ha CBI3aHHBIN
cronber. (Xotsa Postgres Pro atoro He TpebyeT, HO miisi coBMecTuMOCTH ¢ opyrumu CYB] nyuie ciemo-
BaTh 3TO IpaBuiy.) PaHee MpuBeOEHHLIN ITPUMED MOXKHO IIepenucaTh 1 Tak:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmemno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKMBaTh KME€HA TakK 2Ke, KaK U OIrPaHU4YEeHHUAM CTOHGHOB:

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

CrnenmyeT 3aMeTUTh, UTO OrpaHUYEHUE-IPOBEePKa YOOBJIETBOPSIETCS, €CJIN BhHIpaXKeHUe MpUHUMAaeT 3Ha-
yenue true unum NULL. Tak Kak pe3yIbTaTOM MHOTHUX BhIpaxkeHut ¢ omepangamu NULL OymeT 3Haue-
ure NULL, Takue orpaHn4yeHus He 6ynyT npensatcTBoBaTh 3anucu NULL B cBsi3aHHBIE CTOIOLEL. YTOOH
rapaHTHUPOBaTh, YTO cToyibel] He comepkuT 3HaueHuss NULL, M0kHO Mcronb3oBaTh orpanuudenue NOT
NULL, ontrcaHHOEe B CIIeOyIOlleM pa3fese.

IIpumMeuyanue

Postgres Pro He nommepKuBaeT orpaHudYeHusT CHECK, KOTOPhIe 00palamTcs K JaHHbBIM, He OTHOCS-
IIMMCSI K HOBOM MM U3MEHEHHOM CTPOKe. XOTS OrpaHHYeHUe CHECK, Hapyllalolllee 3TO IpaBuJlo,
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MOKeT paboTaTh B IPOCTHIX CIIydasX, B 00IeM Ciiydyae HeJlb3sl TapaHTUPOBATh, 4TO 6a3a JaHHBIX
He TIPUIET B COCTOSIHUE, KOTAA YCIOBUE OTPAHUYEHUST OKaXKETCS JIOKHBIM (BCIIEOCTBUE TIOCIIENY-
IOIIUX M3MEHEHUHN OPYTUX YYaCTBYIOIINX B €T0 BRIYUCJIEHMU CTPOK). B pe3ynbTraTe BOCCTaHOBIIE-
HU€ BHITPYKEHHBIX JAHHBIX MOXKET 0Ka3aTbCS HEBO3MOXKHBIM. BO BpeMs BOCCTaHOBJIEHUS BO3MO-
KeH cOOM, Jake ecliM IOJIHOE COCTOsIHMe 0a3bl JaHHBIX COTJIACYyEeTCSI C YCJIOBUEM OTPAHUYEHUS,
[0 IPUYHWHE TOTO, YTO CTPOKM 3arpyzKarTCs He B TOM IIOPSIAKE, B KOTOPOM 3TO YCI0BHE OYIeT co-
o6momaThes. [loaToMy OJist OmpenesieHusI OTPaHUYeHU, 3aTParuBalolInX APYTrue CTPOKHU U OpyTrue
TabGIUIIE], UCIIOIb3YUTE OrpaHUYeHUs UNIQUE, EXCLUDE MJIM FOREIGN KEY, €CJIM 3TO BO3MOZXKHO.

Ecnu BaM He Hy>KHa MOCTOSHHO TTOOOepKUBaeMasi TapaHTHs I[eJIOCTHOCTH, a TOCTAaTOYHO Pa30BOH
MTPOBEPKM M0oOaBIIEMOM CTPOKHU TI0 OTHOIIEHHUIO K IPYTUM CTPOKAaM, BEl MOXKETe pean30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (3TOT MOAXOMA MCKITI0YAeT BHIIIIEOTHCAHHBIE TTPOOIEMEl TTPHU
BOCCTAHOBIEHWM, TaK KaK B BHITPY3Ke Pg_dump TPUTTEPHI BOCCO3AI0TCS MOCJIE BOCCTAHOBJIEHUST
OAHHBIX, ¥ TI09TOMY 3Ta ITPOBEepPKa He OyOeT e CTBOBATH B MIPOIIECCE BHITPY3KU/BOCCTAHOBJIEHUS. )

IIpuMmeyanue

B Postgres Pro nmpepamonaraeTcs, 94TO YCJIOBUS OTPAHUUYEHUMN CHECK SBJISIOTCS IIOCTOSSHHBIMU, TO
€CTh IIPY ONVHAKOBLIX JaHHEIX B CTPOKE OHM BCETHa BBIAAIOT OOMHAKOBLIM pe3ynbTaT. IMeHHO 3TuM
IIPEenIIoJyIOZKEeHNEM OIIPABAOBIBAETCSA TO, YTO OrPaHUYEHHNS CHECK IIPOBEPAIOTCA TOJIBKO IIPH HOﬁ&B-
JIEHUY WJIM U3MEHEHUU CTPOK, a He IPU KaxkAaoM oOparieHuu K HuUM. ([IprBegEHHOE BHIIIE TIPENY-
npexneHune 0 HegoIIlyCTUMOCTHU 06paIHeHHﬁ K OIPpyrum T&6J’II/ILIaM SABJIAETCA YaCTHBIM CJIeaCTBHEM
3TOTO ITPEANOI0XKEHHUS.)

OOgHAKO 3TO MPEedIoIOXEeHHe MOXKET HapPyIIaThbCs, KAaK 4YacTO OBIBAaeT, KOrga B BHIPAXKEHWHU
CHECK HMCIOJIb3yeTCs II0JIb30BaTeNbCcKas PyHKIMsI, II0BeleHHne KOTOPOI BIIOCTIEICTBUYA MEHSIeTCH.
Postgres Pro He 3ampelaeT 3TOTO, ¥ €CJIA CTPOKU B TabOIHIle MepecTaHyT YIOBIETBOPSAThL OTrpa-
HUYEHUIO CHECK, 9TO OCTAHETCsI He3aMeYeHHBIM. B UTOre IIpH IIOMBITKE 3aTrPY3UTh BRITPYXKEHHBIE
II03Ke [aHHbIE MOTYT BO3HHUKHYTH MPo6GiieMbl. [109TOMy MOmOOHEIE U3MEHEHHUsST PEKOMEHOIYeTCs
OCVIIIECTBIISATh CIIeAYIOIINM 00Pa30M: yOaJIUuTh OrpaundeHue (MCI0/Ib3ysd ALTER TABLE), K3MEHUTD
ompepmesneHre QYHKIIMHU, a 3aTeM IIepeco3aaTh OrpaHrYeHne TOH Ke KOMAH/I0M, KOTopasi IIPH 3TOM
IIePENpPOBEPHUT BCE CTPOKHU TAOIUIIEL.

5.3.2. OrpaHnyenusa NOT NULL

Orpannuenre NOT NULL npocTo yKa3bBaeT, YTO CTOIOIY Hellb3s mprucBauBaTh 3Hauenue NULL. ITpu-
Mep CUHTaKCHuca:

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

)i

Orpannuenue NOT NULL Bcerpa 3anuchiBaeTCs KakK OrpaHudYeHune cTojbIa 1 GyHKIMOHAIFHO SKBUBA-
JIEHTHO OTPaHUYEHUIO CHECK (mmMg_cronbpga IS NOT NULL), HO B Postgres Pro ssBHOe orpanmuyenue NOT
NULL pa6oTtaeT 6omnee adpdekTBHO. XOTSA Y TAaKOM 3aIllMCU €CTh HEeIOCTAaTOK — Ha3HAYUTh UMS TaKUM
OTpPaHWYEHUSIM HEIb34.

EcTectBeHHO, 11 cTOIOIIA MOXKHO OIIPEIENIUTh O0JIbIle OGHOTO OrpaHuYeHus. [JIs 9TOr0 UX HyKHO IIPO-
CTO yKa3aTb OJHO 3a OPYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
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)i

IMopsimok 3mech He UMeeT 3HAaYEeHUsI, OH He 00s3aTeIbHO COOTBETCTBYET IIOPSOKY ITPOBEPKU OrpaHude-
HUH.

I orpanuyeHuss NOT NULL eCTh 4 oOpaTHoOe: orpaHuueHre NULL. OHO He O3Ha4daeT, 4YTo cTonbel mo-
JKeH uMeTh TonbKo 3HadeHue NULL, 4yTo KoHe4YHO ObvlI0 6B 6eccMbiciieHHO. CyTh K€ ero B ITPOCTOM
yKasaHuu, 4To cTosbelr; MoxkeT uMeTh 3HadeHre NULL (3To moBefeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaH#apTe SQL u 1CII0JIb30BaTh €T0 B IEPEHOCUMEIX IPUIOXKEHUIX He cnenyeT. (OHo
on110 mob6aBiieHo B Postgres Pro TonmbKO miiss COBMECTHUMOCTH C HeKOoTopwiMu apyrumu CYBII.) OgHako
HEeKOTOPEIE MOJIL30BATENIH JTII00ST ero MCI0Ib30BaTh, TAK KaK OHO II03BOJISIET JIETKO IIePeKIIYaTh orpa-
HU4YeHUs B CKpurrte. Hampumep, BE MOXKeTe HadaThb C:

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

)i

¥ 3aTeM BCTaBUTHh KJIIOYE€BO€E CJIOBO NOT, rge HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoeKTUPOBaHUK 0a3 MAHHBIX Yallle BCero OOJILITMHCTBO CTOJIOIOB HOJIXKHEI OLITh TOMEYEHEI
kKak NOT NULL.

5.3.3. OrpaHMYeHUs YHUKAJIbHOCTH

OrpaHuyeHUs YHUKATbHOCTH TapaHTUPYIOT, YTO JaHHHBIE B OITPEeNeJIEHHOM CTOJIOLIE MJTH T'PYIIIIE CTOIOIIOB
VHUKAJIbHEI CPeNu BCEX CTPOK Tabnuilkl. OrpaHnYeHne 3allUCHIBAETCS TakK:

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

)i
B BUe OTpaHUYeHus CTON0Ia U TaK:

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

)

BBHHBOFpaHquHHHTa6HHHH.

YToOGH ONpeneInTh OrpaHuYeHue YHUKAILHOCTH [JIsSI TPYIIIEl CTOIOIIOB, 3AMUIINTE €r0 B BUOE OrpaHu-
YeHUs TaOJIUIIEI, IEPEYUCIIUB UMeHa CTONIOII0B Yepe3 3alsATyIo:

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

Takoe orpaHWYeHHE YKA3kIBAET, YTO COUETAHNE 3HAUEHUH IePEeYNCIIEHHBIX CTOJIOIIOB TOJIZKHO OBITH YHU-
KaJIbHO BO BCeW TabiuIle, TOrga KakK 3HAUYEHHUsI KaXKI0r0 CTOJIOIA IO OTHEeIbHOCTHA He HOJIKHBI OBITEH (M
0OBIYHO He OYOyT) YHUKAJIbHBIMU.
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Brl MOXKeTe Ha3HAYUTD YHUKAJIbBHOMY OTPAHUYEHUIO UM OOBIYHEIM o6pa30M:

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

HpI/I JI[OG&BJ'[GHI/II/I OrpaHHUYEeHNsA YHUKAJIBHOCTHU 6YJI€T ABTOMATH4Y€CKH CO30aH y'HI/IKaJ'H:HI:Jﬂ UHOEKC-B-
oepeBo OjIis CTOJ'I6I.Ia UJIN T'PYIIITHI CTOJ'I6LIOB, IIepPeYUuCJIEHHBIX B OTPAHUYEHUHN. YcnoBue YHHUKAJIBHOCTH,
PacCIIpoCTpaHAgIIeeCsa TOJIBKO Ha HEKOTOPEIE€ CTPOKH, HEJIb35 3allMCaTh B BUOE OT'PaHUYEHUAd YHUKAJIb-
HOCTH, OOHAKO TaKoOe yCJIOBM€ MOXKHO YCTAaHOBHUTL, CO3O0aB YHHKaHBHBIﬁ YaCTUYHBLIN UHOEKC.

Boo06me roBops, orpaHUYeHNe YHUKAILHOCTHU HapyIlaeTCs, eClIU B Ta0Julle OKa3blBAeTCS HECKOJIBKO
CTPOK, ¥ KOTOPHIX COBIIAJlalOT 3HAUEHUS BCEX CTONOIIOB, BKIIIOYEHHHIX B orpaHudYeHue. OOHaKO Ba 3Ha-
yenus NULL nipu cpaBHEHUUM HUKOTZa He CUMTAIOTCS PABHEIMU. JTO O3HAQUaeT, YTO faXe IPU HaJIu4duu
OrpaHUYEeHUs YHUKATbHOCTHU B TabIUIle MOXKHO COXPAHUTh CTPOKM C OyOIUPYIOMMMUCSA 3HAUEHUSIMHU,
ecnu oHu comepxkaT NULL B omHOM MJIM HECKOJIBKUX CTOJIOAaX OrpaHUuYeHuss. ITO MOBeeHNe COOTBET-
cTByeT cTaHmapTy SQL, Ho MuI cnwimtanu o CYB]I, KoTopele BenyT cebs mo-gpyromy. MimeiTe B BULOY 3Ty
0C0OEeHHOCTD, Pa3pabaThiBasi IEPEHOCUMEIE TPUJIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHudeHue IEPBUYHOTO KJTI0Ya O3HAYAET, YTO 0O Pa3yIOIINii eT0 CTOJIOEI] UIU I'PYIIIia CTOJIOI0B MOXKET
OBITh YHUKAJIPHBEIM UAEHTU(UKATOPOM CTPOK B Tabsuiie. [Iis 3Toro TpebyeTcs, 4TOOH 3HAUYEeHUS ObLIU
OOHOBPEMEHHO YHUKANbHBIMU U OTIUYHLIMEU OT NULL. TakumM o6pa3om, TaGIHUIBI CO CIEAYIOMIUMU OBYMS
orpenesieHUSIMHU OyAyT MPUHUMATh OOUHAKOBHIE TAHHLIE:

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‘-IH])Ie KJIIOYX MOTYT BKIIIOYATh HECKOJIBKO CTOJ'I6I_IOB,' CHUHTAKCHC IIOXO02K Ha 3allUCh OFpaHI/I‘IeHI/IfI
YHHUKAJIBHOCTH:

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

HpI/I JIO6aBJ'IeHI/II/I IIEPBUYHOI'0O KJII0Ya aBTOMATHU4Y€CKHU CO3JIaéTCH YHI/IKaJ'IBHbII;I I/IHJIeKC-B-JIepeBO Oiis
CTOJ'IGI.[a UJIN T'PDYIIIIBI CTOJ'I6].IOB, IIePevdYUC/IEHHBIX B IIEPBUYHOM KJIIO4YE€, 1 NaHHEIE CTOJ'IGI.U:I IIOME€Yal0TCs
KaK NOT NULL.

Tabnuila MOXKET MMEeTh MAaKCHUMyM OJWH IEePBUYHHIN K04, (OrpaHMYEHUH YHUKAIBHOCTH W OrPaHWU-
yenuit NOT NULL, KoTopele (YHKIIMOHAIBHO MOYTH PABHO3HAYHHI IEPBUYHBIM KJII0YaM, MOXKET OBITh
CKOJILKO yTOHO, HO Ha3HAYUTh OrpaHUYEeHUEM IEPBUYHOI0 KJII04Ya MOXKHO TOJIBKO 0fHO.) Teopus pens-
IMOHHBIX 0a3 JaHHBIX TOBOPUT, YTO IIEPBUYHBIN KIII0Y OIXKEH ObITh B Kaxmol Tabmuiie. B Postgres Pro
TAaKOT0 XKECTKOTO TpeOOBaHUs HET, HO OOLIYHO JIy4YIlle eMy CIIedOBaTh.
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[lepBUYHBIE KITIOYH IOJIE3HHI U [OJIS JOKYMEHTUPOBAHWS, U OJId KIMEHTCKUX NpuiioxkeHui. Hampumep,
rpa¢uyecKoMy IIPUJIOKEHUIO C BO3MOXKHOCTIMM PENAKTUPOBAHMS COOEPKUMOTO TAaOIUITLI, BEPOSITHO,
moTpebyeTcst 3HATh IEPBUYHBIN KITI0Y TaOIUITL], YTOOB OHHO3HAYHO UAeHTUPUIMPOBATh €€ CTPOKU. I1ep-
BUYHEIE KJTIOYM HAX0OAaT u gpyroe npuMeHeHre B CYB]]; B 4aCTHOCTH, IePBUYHLIN KJTI0Y B TaOIHIIE OTIpe-
OessieT 1[eJIeBble CTOMOLEI 0 YMOJTYaHWIO OJI1 CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.3.5. BHeLwlHue Kai4u

OrpaHuydeHNe BHEIITHETO K/II04Ya YKa3bIBAeT, YTO 3HAUEHUS CTOJIOIa (MU TPYIIIIEL CTOJIOI0B) MOJIZKHEL CO-
OTBETCTBOBATH 3HAUEHUSIM B HEKOTOPOU CTPOKe APYrol Tabnuibl. 3TO Ha3kIBAaETCSA CCbLIOYHOU Uesocm-
HOCMbIO OBYX CBA3aHHBIX T8.6J'II/II_I.

IlycTh y Bac yke ecThb Tabiuiia IPOLyKTOB, KOTOPYIO Mbl HEOOHOKPATHO UCIIONIb30Bajld PaHee:

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

)i

I[laBaliTe MPeQIIONOXKUM, YTO ¥ BaC €CTh Tab/IHIla C 3aKa3aMHU 3THUX HPOAYKTOB. MBI XOTUM, YTOOHI B Tab-
TIUIle 3aKa30B COAePIKalNuCh TOJIBKO 3aKa3bl JeMCTBUTENbHO CYIIEeCTBYIOMIIUX IPONYKTOB. I103TOMYy MBI
oIlpefieNIUM B Hell orpaHrYeHNe BHEIIHero KJio4da, CChlalneecs Ha TaOIully IIPOOyKTOB:

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

)i

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

B Tako# cxeme Tabnuily orders Ha3bIBalOT NOOYUHEHHOU Tabmuilei, a products — 21asHoii. CooTBeT-
CTBEHHO, CTOJIOILI HAa3bIBAIOT TaK K€ IMOOUMHEHHLIM U I'JIaBHBIM (HMJIX CCHIJIQIOLIMMCS H II€JIEBEIM).

IMpeprimyiIyio KOMaHAy MOXKHO COKPATUTh TaK:

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

)i

TO €CTb, €CJIM OIIYCTUTDH CITMCOK CTOJIOIIOB, BHEIITHUI K04 OymeT HeIBHO CBsSI3aH C IePBUUYHLIM KIIIOYOM
TJIaBHOHN TAOJIHUIIHL.

OrpaHquHmo BHEIIIHET O KJII04Ya MO2KHO HAa3HA4YUTh UMS CTaHOAPTHBEIM CIIOCOOOM.

BHemrHu# K109 TaKKe MOXKET CCHIIAThCS Ha I'PYIIY CTONIOI0B. B 9TOM ciiydae ero Hy>KHO 3amucaTh B
BUIE OOBIYHOTO OrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YMCJIO ¥ THUIILI CTONIOIIOB B OTPAHUYEHUM MOJIXKHLI COOTBETCTBOBAThL YHCIIY U THIIAM Iiejie-
BEIX CTOJIOIIOB.
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HHorma mMeeT CMBICH 3adaTh B OTrPaHNYE€HHNH BHEIIHEIO KJII04Ya B Ka4YeCTBe «,upyroﬁ TaﬁJ’II/IHLI» Ty XKe
Ta6J'II/II_Iy,‘ TaKO¥ BHEITHUM KJII0Y Ha3bIBAETCS CCulsiarowuMCA HA cebA. HaanMep, €CJIN BEI XOTHUTE, YTOORI
CTPOKHU Ta6J'II/II_II>I IIpenCTaBIIAIIN Y3JIbI HpeBOBHHHOfI CTPYKTYDHI, BEI MO2KETE€ HAIIUCAThb

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

)i

[71s1 y371a BEpXHETO YPOBHSA parent_id OymeT paBeH NULL, Ho 3anucu ¢ ornugHBIM OT NULL parent_id
OymyT CChUIATHCS TOJIBKO Ha CYIIECTBYIOIIVE CTPOKY TaOJIUIIEL.

Tabiulla MOXKeT cogepKaTh HECKOIBKO OTPaHUYEeHHN BHEIITHET0 K/II04a. DTO ITIOIe3HO OJIsT CBSI3U TaOJIHII
B OTHOIIIEHUM MHOTHE-KO-MHOruM. CKaxKeM, Y BaC eCThb TaOJIUIIEl MPOOYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OJMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UYTO HEBO3MOZXKHO B IIpedbIayInei cxeme). s
9TOTr0 BH MOZKETe HCIIOIb30BaTh TAKYI0 CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCIIETHEN Ta6n1/1ue HepBI/I‘-IHBII‘;I KJIIOY ITOKPHEIBA€T BHEIITHKWE KIIIOYH.

M=l 3Ha€EeM, 4TO BHEUIHUE KJTI0YH 3alpelaloT Co3aHre 3aKa30B, He OTHOCSIIUXCS HU K OHHOMY IIPOOYK-
Ty. Ho 4TO menaTsk, ecnu mocie COo3OaHUS 3aKa30B C ONPENEeNNEHHBIM IPOOYKTOM MBI 3aXOTUM yOalIUTh
ero? SQL cupaButcsa ¢ aTou cutyaumen. UHTynnmsa nogcka3elBaeT CIeOyolIe BapUaHThl IOBEOEHU:

e 3amnpeTuTh yOajeHue MPoayKTa
e V@oamuTh TaK¥Ke CBA3aHHLIE 3aKa3bl
e Yro-TO eme?

Il MTIoCTpauuy AaBaiTe peayn3yeM CIedylolnee IOBeeHNe B BEIIEIIPUBEAEHHOM IpUMepe: IIPH I10-
TTBEITKE YOAJeHUs TPOOYKTa, Ha KOTOPHIM CCHIIAIOTCS 3aKa3kl (Yepe3 Tabmuly order_items), MBI 3ampe-
IaeM 9Ty onepauuio. EC/Iu Ke KTO-TO MOMBITAeTCS yOalIuTh 3aKa3, TO YOAJIUTCS U eT0 COIePKUMOe:

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

CREATE TABLE orders (
order_id integer PRIMARY KEY,
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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)

OrpanryuBapIlIye U KacKajgHble yhajleHus — ABa HauboJiee pacpOCTPaHEHHBIX BapuaHTa. RESTRICT
IIpefoTBpalaeT ygjaleHue CBsI3aHHOU CTPOKHM. NO ACTION O3HAd4aeT, YTO eCJIH 3aBHCHMEBIE CTPOKU IIPO-
OOJIZKaIOT CyIIeCTBOBaTh IIPK NIPOBEPKEe OrpaHWYeHNUs, BO3HUKaeT omubKa (3TO IOBefeHKe II0 yMoiTda-
HU10). (I'maBHBIM OTINYHEM 3TUX ABYX BaPUAHTOB SBJISIETCS TO, YTO NO ACTION IIO3BOJISIET OTIOXKUTE IIPO-
BEPKY B IIpOllecce TpaH3aKIuY, a RESTRICT — HeT.) CASCADE yKa3bIBaeT, UTO IIPU YOaJleHUU CBI3aHHBIX
CTPOK 3aBUCHMBIe OT HUX OyAyT Tak Ke aBTOMaTU4YeCKU yhaneHHl. ECTh emé nBa BapuaHTa: SET NULL
U SET DEFAULT. Ilpu ymaneHuu CBsI3aHHBIX CTPOK OHM Ha3HaA4dalOT 3aBUCUMEIM CTOJIOLAM B IIOOYHMHEH-
HoU Tabnuie 3HadyeHus NULL unu 3HaueHUs IO yMOJIYaHWIO, COOTBETCTBEHHO. 3aMeThTe, YTO 3TO He
OymeT OoCHOBaHUWEM [Jisl HapylleHUs orpaHudYeHuil. Hanpumep, ecnu B KauecTBe OeUCTBUS 3afaHO SET
DEFAULT, HO 3Ha4eHHe II0 YMOJIYaHUIO He YIOBJIETBOPsieT OrPAHUYEHUIO BHEIIHEero KJIIo4a, OoIlepalus
3aKOHYUTCS OMUOKOM.

AHanoru4yHo yKasaHWIo ON DELETE CymIeCTByeT ON UPDATE, KOTOpoe cpabaThIiBaeT IIPU M3MEHEHUH 3a-
maHHOTO cTOJIONA. ITpu 9TOM BO3MOXKHBIE IEUCTBUS Te XKe, a CASCADE B JAHHOM CJIydae O3HA4aeT, YTO
M3MEHEHHBIE 3HAUYEeHUST CBI3aHHBIX CTONOIT0B OYIYT CKOMMMPOBAHE B 3aBUCUMEBIE CTPOKH.

OOBIYHO 3aBUCHMAs CTPOKA He AOJIKHA yIOBJIETBOPSTH OTPAHUYEHMIO BHEITHEr O KJII04Ya, €CJIM OOUH U3
CBsI3aHHEIX CTONOII0B comepkuT NULL. Ecnu B 00bsIBIeHMEe BHEITHEro Kirio4ya mo0aBiIeHO MATCH FULL,
CTpoka OyJeT yHOBJIETBOPSTHL OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOunl paBHbl NULL (TO
ecThb npu pa3Hbix 3HaueHUuAX (NULL u He NULL) rapanTupyeTCsa HEBHIIOIHEHUE OTpaHUYEHUus MATCH
FULL). Ecnu BB XO0THTE, YTOOB 3aBUCUMEBIE CTPOKH HE MOTJIN U30€3KaTh U 3TOTO OTPaHUYEHUsI, O0BSIBUTE
CBsSI3aHHBIE CTOJIOIBI KaK NOT NULL.

BHemrHM K109 DOJIPKEH CCBUIATHCS Ha CTOJIOIEL, 00pa3yIolie IepBUYHEIN KITI0Y UJIN OTPAaHUYeHNE YHU-
KanpHOCTH. Takum 06pa3oM, OJIs1 CBI3aHHBIX CTOIOI[0B Bcerga OyIeT CymecTBOBaTh MHOEKC (OIpeneéH-
HBI COOTBETCTBYIOIIUM IIE€PBUYHEIM KIIIOYOM WU OTPaAHWUYEHHEM), a 3HAYUT IIPOBEPKU COOTBETCTBHUS
CBSI3aHHOM CTPOKM OYIOYT BEIMOJHATHECA 3D (GeKTUBHO. Tak KaK KOMaHOH DELETE IJIS CTPOK T'JIaBHOM Tab-
JIVIBI USIU UPDATE [JIS1 3aBUCUMBIX CTOJIOIIOB IOTPEOYIOT MPOCKAHMPOBATh MOAYNHEHHYIO TabIUIly ¥ Hal-
TH CTPOKU, CCHUJIAIONUIMECS Ha CTapble 3Ha4YeHUs, MOJIe3HO OymeT UMeTh UHOEKC U OIS IMOOYMHEHHBIX
cTon6110B. Ho 5TO HYy>KHO He BCerma, U Co3[aTh COOTBETCTBYIOIINY NHAEKC MOXKHO II0-pa3HOMYy, II09TOMY
00BSABIIEHNE BHEIIHET O K/II0Ya He CO37aéT aBTOMATUUYECKU UHIEKC 10 CBA3aHHBLIM CTOJIOIaM.

ITogpoGHee 00 U3MEHEHUH U yAaJleHUU OJaHHBIX pacCKa3kiBaeTcs B [1aBe 6. Bl Takke MoKeTe mogpob-
Hee y3HaTh O CHHTAKCHCe OTpPaHUYEeHUM BHeIIHero Kitoda B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIDYEeHUs

OrpaHUYEeHUSI-UCKITIOYEHUS TapaHTUPYIOT, YTO ITPU CPAaBHEHUH JTI00BIX ABYX CTPOK 10 YKa3aHHBIM CTOMI0-
1IaM MJIH BHIPAXKEHUSM C ITIOMOIIIBIO 3aJaHHLIX OIePaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHUM BO3Bpa-
tuT false unu NULL. 3anuceiBaeTcsI 3TO TakK:

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

Honpo6Hee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.
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HpI/I JIO6aBJ'IeHI/II/I OIrPaHNYEHHUA-UCKIIIOYEHU A 6yneT ABTOMATH4YE€CKH CO3O0aH MHOEKC TOIro THUIIa, KOTOpLIfI
YKa3aH B 0ObSIBIIEHUHN OIrPaHHUYEHUA.

5.4. CucteMHble cTonoubl

B xaxkmoit Tabuile eCTb HECKOJIBKO CUCMEeMHbIX cm0ﬂ6uoe, HEesABHO OHpeJIeJ'IéHHBIX cucteMou. Kak cnep-
CTBUE, UX UMEeHa HeJlb3s MCIIOIb30BaTh B KAUYECTBEe MMEH IT0Ih30BaTEJIbCKUX CTOJOIIOB. (3aMeThbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAE€TCSA JIX MM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEeHHE MMEHU B KaBBEIYKHU
He TToMOXKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOIBI HE MOJIZKHEI Bac 6€CIIOKOUTDh, BaM JIMIIb IO-
CTAaTOYHO 3HAaTh 00 uX CyIllleCTBOBaHUH.

oid
HNpentudurkatop o6bvekTa (object ID) mist CTpoku. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO eClTy Tabmuma
Oblyla co3gaHa C YKa3aHMeM WITH OIDS, WJIM €CJIi B MOMEHT €€ CcO3daHus Obljla yCTaHOBJIEHA IIepe-

MeHHasa kKoHurypauuu default with oids. 3toT cTonbern umeeT TUI oid (C TeM Ke MMEHEM, UTO U
caMm cTtonbelr); noapobHee 06 aToM THUIle cM. Pa3pmer 8.19.

tableoid

HNpoenTtudukatop o6beKTa oI TabIuIbl, comepKallei CTPOKY. ITOT cToJI0e1l 0oCOOEeHHO MOoIe3eH Iis
3amIpocoB, UMEIOMIUX NeJio C uepapxued HacnegoBaHus (cMm. Paspmen 5.9), Tak Kak 6e3 HEro CJjaox-
HO ONpeHeNuThb, U3 KaKou TaOmuIlkl BEIOpaHa CTpoKa. CBsi3aB tableoid CO CTONOIIOM oid B Tabmuile
pg_class, MOXKHO OyIOeT IMOTYyYUTh UMS TaOIHITHL.

xmin

Hpentndurkatop (Kom) TpaH3aKIuU, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO eé
WHOWBUOYyaIbHOE COCTOSTHHE; NP KaXKOoM M3MEHEHWU CO3TaETCSI HOBAas BEPCHUS OOHOM U TOU XKe
JIOTUYECKOM CTPOKH.)

cmin

Howmep KoMmaugh! (HauuHAasA C HYJsI) BHYTPY TPAH3aKIWM, TOOABUBIIEH CTPOKY.

Xmax

HUpenTtudukatop TpaH3aKIUU, VOANIUBIIEN CTPOKY, unu 0 Oig HeyoaleéHHON BepCUU CTPOKHU. 3Haue-
HUE 3TOTr0 CTONOIa MOXKET ObITh HEHYJIEBBIM U AJIST BUANMOMN BEPCUU CTPOKHU. ITO OOBIYHO O3HAYAET,
4TO yHansiollas TpaH3aKIus ellé He Oblia 3apuKCUpOBaHa, UM yaaneHue OBIJI0 OTMEHEHO.

cmax

HOMep KOMaH[OEI B y;:[anmomeﬂ TPAaH3aKIWUW UJIX HOJIb.

ctid

du3nYecKoe pacHojioKeHre JaHHOW BEePCUM CTPOKHU B Tabmuile. 3aMeThTe, YTO XOTS II0 ctid MOXKHO
O4YeHb OBLICTPO HAWTHU BEPCHUIO CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPU BHIIIOTHEHWHU VACUUM FULL.
Takum 06pa3oM, ctid HeNIb3s MPUMEHSITh B KAYeCTBE OJITOCPOYHOI0 UIeHTU(UKATOPa CTPOKH. [I1s
UOeHTU(UKAIINY JIOTUYECKUX CTPOK JIy4llle UCII0Ib30BaTh OID unu gaxke OONOTHUTEIbHBIN IOCTIENO-
BaTeNbHBIA HOMED.

Komet OID npencTaBisaioT coboit 32-0UTHBEIE 3HAUEHUST U BRIOMPAIOTCA U3 equHOoTro ast Bcet CYB]I cuéT-
yyKa. B G0OJIbIINX WU HONTOXKUBYIIUX 0a3axX MaHHBIX 9TOT CYETYMK MOKET IOUTHU 10 Kpyry. Takum o6-
pa3oM, He PEKOMEHAyeTCs PaCCUYUTHIBATh Ha YHUKAIBLHOCTD OID, ecyiu TOMBKO BH He 0OeCIeYuTe e€ Mo-
MONMHUTENbHO. EC/iM BaM HYXKHO MAEHTUOUUMPOBATL CTPOKM TabJIMIILI, HACTOSTEIbHO PEKOMEHOYEeTCS
HMCIIONIb30BaTh IIOCIEI0BaTEeIbHOCTH. OIHAKO MOXKHO MCIIONbh30BaTh U KOOkl OID, Ipu BHITIOJTHEHUU CJie-
OYIOUIUX YCJIOBUI:

¢ Korpga ons umeHTudUKaIMK CTPOK Tabmul npuMeHsiercss OID, B KaxXmou TaKoi TabiIuile OOIKHO CO-
37aBaThCS OrpaHUYeHUe YHUKabHOCTH st ctonbua OID. Korga Takoe orpaHnyYeHue YHUKAJIBHO-
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cTu (MNTH YHUKAJIbHBIM WHOEKC) CYIIEeCTByeT, CUCTeMa IT03ab0TuTCS 0 ToM, YTo0s OID HOBOUM CTPOKHU
He COBIIaN C yXke cyiecTByomuMu. (KoHeuHo, 3T0 BO3MOXKHO, TOIIBKO €C/IH B TaOIHIle MEeHbIIe 2

(4 MunIMapIoB) CTPOK, a Ha IMIPaKTHUKe TAaOIHUITLl JOIKHBI OBITh TOPA3[0 MEeHbIIle, HHaYe MOXKET II10-
CTpajaTh IPOU3BOOUTEIbHOCTh CUCTEMHI.)

* Hurkorpga He cnenyeT paccYyuThBaTh, YTO OID OyoyT yHHKaIbHBE Cpedu BCeX TabJIuil; B KaueCTBe
rimo6anbHOr0 uOeHTHU(HUKATOPa B paMKax 0a3bl TaHHBIX MCIIONIb3yHTe KOMOMHALNIO tableoid u OID
CTPOKH.

* KoHeuHO, BCce 9TH TaOIUIIE JOIXKHB OBITh CO3MaHbI C YKa3daHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee M0 YMOJTYaHUIO IToApasyMeBaeTcsa WITHOUT OIDS.

HNpoeHTHGUKATOPH TPAH3AKIINYM TaKXkKe SIBASIOTCS 32-OMTHBIMU. B monroxkusyiiei 6a3e JaHHBIX OHU MO-
TYT MOUTHU IIO0 KPYry. DTO He KPUTUYHO IPU IIpaBujibHOM obciyxkuBaHuu B]II; mogpobHee 006 3TOM CM.
I'maBy 23. OpmHaKoO mojaraThbCsa Ha YHUKAJIBHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEILHOT0 BPEMEHU
(mpu 6onee yeM MUIMappae TPpaH3aKLuM) He CIIenyeT.

NpeHTH(GUKATOPE KOMAaH[ TakXke 32-0MTHEIE. DTO CO3TaéT XKECTKUH JIMMUT Ha 232 (4 munnuapma) Ko-
MaHO SQL B omHO# TpaH3akIuKU. Ha mpakTHKe 9TO He IpobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCJIa KO-
maHg SQL, a He KonudyecTBa 00pabaThiBaeMbIX CTPOK. KpoMme Toro, umeHTHGUKATOP IOIydYaloT TOJIBKO
Te KOMaH[bI, KOTOPEIe (haKTHUYECKH U3MEHSIOT COfepKuMoe 0a3bl JaHHEIX.

5.5. N3meHeHue Tabnuuy,

Ecnu BHI co3manu TAOMMIIEI, @ 3aTeM IIOHSJIH, YTO OOIIYCTHIIH OIIMOKY, MM M3MEHHUIINCHL TPeOOBaHUS
BallIETO ITPUJIOKEHUSI, BBl MOXKETE YIAIUTh €€ U CO3[aTh 3aH0BO. Ho aTo OymeT HeymoOHO, ecinu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIM €C/IM Ha Heé CCBHUIAIOTCS OApyrue oO0bheKThl 0a3bkl JaHHBIX (HAIlpuMep, II0
BHemrHeMy Kiiouy). IToatomy Postgres Pro mpepocTtaBisier Habop KoMaHI [y MoOuUKauuu TabIuIl.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAEeTCsS OT U3MEeHEeHHUS HAaHHBIX, COOepXKallluxcs B TabIuIe: 30ech MEI
o6cyxknaeM MOOHU(PUKAIINIO OIIPeNeIeHU, WX CTPYKTYPHI, TaOJIUIIE.

Br1 MmoxkeTe:

¢ JT0o0aBIATL CTOJIOIIEI

e Vmanarte CTONOITHI

e JloGaBnsTh OTPAHUYEHUSA

* V@panars orpaHUYEHUd

e H3MeHSATb 3HAYEHUS IO YMOITYAHUIO
e H3MeHSATb TUHIHI CTOIOIIOB

* IlepenMeHOBHIBATEH CTOIOIIEI

* IlepeuMeHOBEHIBAThH TAGIUIIEL

Bce aTu medcTBUS BHIIOIHAIOTCS C moMmoIlnsio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HATh B €€ CIIpaBKe.

5.5.1. lobaBneHue crondbua
Jo6aBUTL cTONIOEIl BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

Hosrlil cTon6ell 3an0JTHSIeTCS 3afaHHbIM /IS Hero 3Ha4YeHueM [0 yMondaHuio (unu 3HauenuneMm NULL,
ecny BB He mo0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

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

OmHaKO ecyiy 3HaUYeHHe 10 YMOTYaHUIO U3MEeHYHNBOe (HallpUMep, 3TO clock_timestamp () ), B Kaxk-
OYIO0 CTPOKY HYKHO OymeT BHECTH 3HaYeHHe, BEIYHUCIIEHHOEe B MOMEHT BBIIOJTHEHUS ALTER TABLE.
Yrobrl n36eKaTh IOTEHIIHAILHO [JINTEJIbHON Ollepallni N3MeHeHHsI BCeX CTPOK, €CJIN BEI MJIaHH-
pyeTe 3amojHUTEL CTOJI0eIl B OCHOBHOM He 3HAYEeHUSIMH IO YMOJUYaHUIO, JTydine OymeT noO6aBUTh
ctosnber] 6e3 3HaYeHHUS I10 YMOJITYAHHUIO, 3aTeM BCTAaBUTh TPeOyeMble 3HaYEeHUS C IIOMOIITbI0 UPDATE,
a IIOTOM OMpeeuTh 3HaUeHHe 10 YMOJTYaHHI0, KaK OIMHMCAHO HUXKE.

ITpu 5TOM BB MOZKETE CPa3y ONpPeHeIuTh OrPaHUYEHUS CTOJIOIa, UCIIOIb3Ys OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camowm fee 3mech MOXKHO HCIIOIb30BaTh BCe KOHCTPYKIUHY, HOIYCTUMEIE B ONIPEeOeNIeHnH CTOJI0na B
KOMaHOe CREATE TABLE. [JoMHHTe OHAKO, YTO 3HAUEHME 0 YMOJYAHHUIO OOJIXKHO YIOBIETBOPSITH HaH-
HBIM OTPaHUYEHUSIM, YTOOBI OIlepalus ADD BHIIOJIHUIIACH YCIIEITHO. BBl TakKKe MOXKeTe CHavasia 3aloJl-
HUTH CTOJIOeI] MPAaBUIILHO, a 3aTeM M00aBUTh OTPaHUYEHHS (CM. HHUXKE).

5.5.2. YpaneHue ctondbua

Yoanuts CTOJ'I6eLI MOZKHO TakK:
ALTER TABLE products DROP COLUMN description;

IlaHHbIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONIOIIOM yHasiIOTCS U BKJIIOYAIOIINE
ero orpaHudeHus Tabnuiel. OMHAKO €CJIi Ha CTOI0el CChIJTaeTCSI OTPaHUYEeHMe BHEITHETO KJII04a APYTrou
Tabnunsl, Postgres Pro He yoanuT 3TO orpaHUYeHNe HesIBHO. Pa3pelIuTs yoajleHne BCeX 3aBUCSIINX OT
9TOro cToblla 06HEEeKTOB MOXKHO, T06aBUB YKa3daHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0OLIUHA MeXaHu3M, CTOSIIIUHI 3a 9TUM, OnucCkIBaeTcsa B Pasmesne 5.13.

5.5.3. lobaBneHue orpaHuvyeHun

s JIOﬁaBJIeHI/IH OTr'PaHNYEHUA UCIIOJIb3YETCA CUMHTAKCUC OT'PaHUYEHUA TaGHI/II_II:I. HaanMep:

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

REFERENCES product_groups;

Yrto6nr fobaButh orpanunuyenrne NOT NULL, KoTopoe HeJb3s1 3alliCaTh B BUOE OTPAaHUYEHHs] TaOIUIIHI,
HUCIIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpanuueHue MPOXOOUT MPOBEPKY aBTOMAaTUUECKU 1 OymeT moOaBIeHO, TOJILKO €CJIH €My yOOBIIeTBOPS-
IOT JaHHLIE TAOIUITHL.

5.5.4. YpaneHue orpaHu4yeHus

st ymaneHus orpaHUYeHusT BB JOXKHBI 3HATh €r0 M. EC/TM BHI He IPUCBAWBAIN €My UMSs, 3TO HESTBHO
cresasia CUCTEMA, M BBI IOJI2KHEI BEISICHUTH €r0. 3[1eCh MOKET OBITh MOIe3Ha KoMaHaa psql \d uma_rab-
muner (MM OPyTHE TIPOrPAaMMEI, TOKa3bIBaloIue MoApoOHyI0 HHGOPMALHo 0 Tabiuiax). 3Hasi UMsI, BB
MOXKEeTe HUCII0JIb30BaTh KOMaHY:

ALTER TABLE products DROP CONSTRAINT some_name;
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(Ecnu BB UMeeTe [ejI0 C MMEHEM OTPaHuYeHUs BUaa $2, He 3a0yabTe 3aKJIIOYUTb €T0 B KaBBIYKHU, YTOORI
9T0 OBIJT AOMYCTUMBIN UAEHTU(MUKATOP.)

Kak u mpu ymajneHuu CTOJIOIla, €CIIM BBl XOTUTE YOAJIUTh OTPaHHYEeHHE C 3aBUCUMBIMU OOBLEKTaMH, [O-
0aBbTe yKa3aHue CASCADE. [IpyMepoM TaKo¥ 3aBUCUMOCTH MOKeT OBITh OTPaHUYEeHME BHEIITHEr 0 KJTI04a,
CBSI3aHHOE CO CTOJIOIIaMHU OTPaHUYEeHHUS IIEPBUYHOTO KITI0Ya.

Tak MOXKHO yaaJuTh orpanudeHus jaro0brx TuioB, Kpome NOT NULL. UTto6w! ynanuTtk orpanudenue NOT
NULL, ucnionb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcrtomuuTe, uto v orpanudyenuit NOT NULL HeT uMéEH.)

5.5.5. A3MeHeHue 3HaYeHUA NO YMOJIHaHUIO
Ha3zuauwuTth CTOJ'IGI_[y HOBO€ 3Ha4Y€eHHue 110 YMOJITYaHHUIO MOXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 9TO HUKAK He BJIMSAET Ha CyLleCTBYIOIIIKuE CTPOKHU Ta6HI/IHbI, a IIPOCTO 3aaéT 3HAUYEHUe 10
YMOJIYaHHUIO OJIA ITOCJIEAYIOINUX KOMaHg INSERT.

YT0O6kI YOAJINTh 3HAQ4YEHUEe I10 YMOJIYaHHWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM IIO CyTH 3HAYEHHIO II0 YMOTYaHMIO IIpocTo mpucBauBaeTcss NULL. Kak ciencTBue, OIIMOKH
He OyOeT, eclii BHI IIOIIBITAETECH YOATIUTh 3HAYEHUE II0 YMOJIYaHHUIO, He OMpenesIeHHOe SBHO, TaK Kak
HEsIBHO OHO cymecTByeT 1 paBHO NULL.

5.5.6. I13MeHeHue TUNna AaHHbIX CTONOLa
Yrto6nl Tpeobpa3oBaTh CTONOEI B IPYTOM TUII AAHHBIX, UCTIOJIL3YITE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona Oy[meT ycHelrHa, TOJIbKO eCJIM BCe CYIIECTBYIOIINE 3HAYEHUS B CTOJIOIE MOTYT ObITh HESIBHO ITPUBE-
IeHHl K HOoBOMY THITy. Ecrtu TpeOyeTcs 6omee ciioxkHOe Ipeodpa3oBaHue, B MOXKeTe T00aBUTh YKa3aHue
USING, OIIpenessiomniee, Kak IOJIyYUTh HOBbIE 3HAYEHUS U3 CTAPHIX.

Postgres Pro momriTaeTcst Takke peo6pa30oBaTh K HOBOMY THUITY 3HaYeHUE CTOJI0IA 10 YMOTYaHUIO (ec-
JIX OHO OIIPENieJIeHO0) U BCE CBSI3aHHBIE C 9TUM CTOJIOLIOM orpaHn4eHus. Ho mpeobpa3oBaHue MOKET OKa-
3aThCsI HETIPABUILHBEIM, ¥ TOT/A BBI IIOJIYYUTE HEOKHUAAHHBIE PE3yIbTAaThl. [I09TOMY OOBIYHO JIyUIlle yaa-
JIUTh BCE€ OTPAHUUYEHUs CTONOIA, Iepe TeM KaK MEHSITh er0 THII, a 3aTeM BOCCO3[AaTh MOOUGUITIPOBaH-
HBIe JOJI2KHBIM 00pa30M OrpaHUYEHUS.

5.5.7. NepeunMmeHoBaHue cTonbua

YTo06BI TIEPEMMEHOBATDL CTOIOEII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabaunubl
Tabuily MOKHO IepEeNMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

Korma B 6a3e maHHBIX CO3MAETCsI 0OBEKT, eMy Ha3HavaeTcs Biadenell. BiagenbieM 0OBYHO CTAHOBUTCS
POMb, C KOTOPOH OBINI BHIIIOIHEH OIlEPaTOP Cco3maHusi. s O0IbITMHCTBA TUIIOB 0OBEKTOB B UCXOOHOM CO-
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CTOSTHUY TONBKO BiIafiesiel] (MJIu CYIepIIoIb30BaTellb) MOXKET [elaTh C 00beKTOM BCE, UTO YyrogHO. YTOOH
Pa3pelInuTh UCIIOIb30BaTh €T0 APYTHM POJISIM, HYy?KHO OaTh UM Npasd.

CymiecTByeT HECKOJILKO TUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE U USAGE. HaGop mpaB, IPUMEHUMBIX K OIIPeIeIEHHOMY OOBEKTY,
3aBHUCHUT OT TUNa 00bekTa (Tabnuia, GyHKIMg u T. A.). [lomHy0 nHQOPMAIIUIO O PAa3IUYHBIX TUIIAX IIPaB,
nonmepxkuBaeMblx Postgres Pro, BH HalieTe Ha cTpaHuile cupaBku GRANT. Brl TakkKe yBUOUTE, Kak
IPUMEHSIOTCS 3TU IIPaBa, B CIeAyIOIINX pa3feiax U rjiaBax.

Heotwremnemoe IIPABO USMEHATH UJIU YOAJIATH 00BEKT UMeeT TOJIBKO Biiafiesnel] 00beKTa.

O0BEeKTY MOKHO Ha3HAYUTh HOBOT'O BJIfI€JIbIIa C TOMOIIIBI0 KOMAHIH AL TER IJIsI COOTBETCTBYIOIIETO TUIIA
o6bekTa, HanpuMep ALTER TABLE. Cynepmnonb30BaTelb MOXKET JeflaTh 9TO 0e3 orpaHUYeHHuH, a 00bIY-
HBIH ITOJIb30BATENIb, TOJIBKO €CJIM OH SBJISIETCSI OMHOBPEMEHHO TEKYIIUM BjlafesbleM O0beKTa (Wiu djie-
HOM POJIM BJIafeliblia) U YJIEHOM HOBOM DOJIU.

[71s1 Ha3HAYEeHUS TPaB MIPUMEHSETCS KoOMaHaga GRANT. Hampumep, ecrnu B 6a3e JaHHBIX €CTh POJIb joe U
TabJIMIla accounts, IPABO Ha U3MEHEeHUe TaOIUITBl MOXKHO OAaTh 3TOM POJIU TaK:

GRANT UPDATE ON accounts TO joe;

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

[71sT Ha3HAYEeHUsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCII0JTh30BaTh CIIEIMaTbHOE UMS «PONU»: PUBLIC.
Takke OJIsT YIIPOIEHUs VIIPaBIEHUS POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO T0JIh30BaTEIEH,
MOZKHO HaCTPOUTH «T'PYIIOBLEIE» POJY; oapoObHee 06 aToM cM. ['maBy 20.

YToOH TUITUTE OIb30BATEJIEN TIPAB, UCIIOIL3YHTE KOMaHOy REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Biagesbila 00beKTa (To eCTh IIpaBa Ha BEIMOJIHEHHEe DROP, GRANT, REVOKE M T. [I.) BCerga
HesIBHO 3aKpeIlJIeHH 3a BIafiefIbl[eM U UX HeJIb3s Ha3HAYUTh UITH 0TOOpaTh. Ho Bamernel; 00beKTa MOXKET
JIMIINATE Ce0s1 OOBIYHEIX IIPAB, HAIIPUMEDP, Pa3pPEIlnTh BCeM, BKIIIo4Yasi ce0sl, TOJIbLKO YTeHHe TaO IMIIHL.

OOGBIYHO pacIopsakaThCs TpaBaMM MOXKET TONbKO Bilaziesiel] 00beKTa (MM CymepIonb3oBaTesib). OgHaKO
BO3MOZKHO [aTh ITPaBO AOCTYyIa K O0BEKTY «C IIPABOM Mepefadyu», YTO MO3BOJIUT IOJIYYUBIIEMY TaKOe
IIpaBO Ha3Hay4aTh ero ApyruM. Eciu Takoe IpaBo epefaydyu BIIOCNIEACTBUU OymeT 0TO3BaHO, TO BCe, KTO
TIOJIy4HWJI JaHHOeE IIPaBo JOCTyIIa (HelloCPeNCTBEHHO UIH 110 LIeII0YKe Ilepefadu), noTepsioT ero. [Togpoo-
Hee 00 aToMm cM. cupaBky GRANT u REVOKE.

5.7. MONINTUKM 3aLLUTblI CTPOK

B pmomonHeHue K cTaHOapTHOM cucTeMe mpaB SQL, ynpasnseMmoit komaumoit GRANT, Ha ypoBHe Tabuil
MOZKHO ONPENENIUTh NOAUMUKU 3dW,UMmbl CMpPOoK, OTPAaHUYUBAIOIINE [IJId 10JIb30BaTelel Habophl CTPOK,
KOTOpPHBIE MOTYT OBITH BO3BPAllleHE OORIYHLIMY 3aIlpocaMu MJiu f00aBIeHbl, U3MEHEHH! U yIaJleHbl KOMaH-
IaM¥, U3MEHSIONIMMHU OaHHBIe. TO Ha3bBaAeTCSA TaKxkKe 3aujumou Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymomuauuio TaGIUILI HE UMEIOT ITOJIUTHUK, TaK 4YTO ecjiu cucTteMa npaB SQL pasperraer
TIOJT30BATEJIIO IOCTYI K Tabsulle, BCe CTPOKHU B HEM OMHAKOBO OOCTYITHEI [JIsI YTEHUS WU U3MEHEHUS.

Korpa pnsa Tabmuiibl BKITIOYaeTcs 3alliuTa CTPok (¢ momorrkio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0O6bIYHBIE 3aIMIPOCH! K Tabsulle Ha BEIOOPKY MJIM MOOUGMUKAIIUIO CTPOK [OIKHEI
paspemnaThbCs MOMUTUKOM 3alUThl CTPOK. (OgHaKO Ha Blafesiblla TaOJUIlbl TaKMe TTOJIMTUKY 0OBLIYHO He
meiicTByioT.) Ecniu nmonmuTuKa Ay TabIUIlEI He olpedesieHa, IPUMeHsIeTCs MMOIUTUKaA 3allpeTa 1Mo YMOJI-
YaHMI0, TaK YTO HUKaKHe CTPOKHU B 3TOM TabNuIle HENb3sd YBUOETh UM MonguduinpoBaTs. Ha onepauuu
¢ Tabnuuel B 11eJI0M, TaK¥e KaK TRUNCATE U REFERENCES, 3alllUTa CTPOK He PaciopoCTPaHsaeTCH.

TToMUTUKY 3aAIIUTHE CTPOK MOTYT IIPUMEHSTHCS K OIpeHeEéHHBIM KOMaHOaM H/UIH PONSaM. ITONMUTHUKY
MOZKHO OIIpeeIuTh KaK IPUMeHsIeMyIo K KoMaHaaM ALL (BceM), Tu00 SELECT, INSERT, UPDATE U DELETE.
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KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3dThk C HECKOJIBKUMU POJISAMH, IIPU 3TOM )Z[efICTBYIOT OOBIYHEIE IIpaBHJIa
YJIEHCTBA W HaCJIeJOBaHHUA.

YTo0OBI OIIpenenuTh, KakKue CTPOKK OYOyT BUAMMBIMHU WM MOTYT U3MEHSIThCS B TaOIHUIle, OIS IOJIUTUKHN
3alaéTCs BeIpazKeHre, BO3BpaIllaInee JIOTHIeCKUH pe3yIbTaT. ITO BEIpaKeHue OyIeT BEIYUCISITHCS OIS
KaX[Oo¥ CTPOKU IIepeq OPYTUMHU YCIOBUSIMHU WU QYHKIIMSIMHA, TOCTYIIAIOIINMY U3 3allpoca II0JIb30BaTe-
7151, (EQUMHCTBEHHBIM UCKITIOUEHHUEM U3 3TOTO IIpaBUiIa SBASIOTCS repMe rHuHble (PYHKIINY, KOTOPHIE TapaH-
THUPOBAHHO HE MOMYCKAT YTeYKHN NHGOPMAIINH; OITUMH3aTOP MOXKET PEIIUTh BHIIOIHUTE 9T PyHKITUN
IO TTPOBEPOK 3AIIUTH CTPOK.) CTPOKH, IJIsT KOTOPHIX 9TO BRIPAaXKEHUE BO3BpAIlaeT He true, 0OpabaTh-
BaThCA He OymyT. UYTOOR HE3aBUCUMO YIIPABJISITH HAOOPOM CTPOK, KOTOPHEIE MOXKHO BUAETh, U HaOOpOM
CTPOK, KOTOPEIE MOXKHO MOOUGUIIMPOBATE, B IOMUTHKE MOXKHO 3aH0aTh OTOEIbHLIE BEIpaXKeHus. Bripaxke-
HUS TTOJTUTUK 060pabaThIBAIOTCST B COCTABE 3ampoca C TpaBaMu MCIIOTHSIOIIETO €TI0 MOIb30BaTENS, HO OJIs
obpallleHns K JaHHBIM, HEJTOCTYIIHEIM 3TOMY IIOJIb30BATEI0, B 9THUX BRIPAXKEHHUSIX MOT'YT IPUMEHSITHCSI
OYHKIUMHY, OTIpenensiioIre KOHTEKCT 6e30MacHOCTH.

Cymnepnosib30BaTeNIN U POJIM C aTpuOyTOM BYPASSRLS BCcerga oOpalmarTcs K TabJuile, MUHYS CHCTEMY
3amuTH CTPOK. Ha Brapmesbiia TaGIUIlEl 3a1UTa CTPOK TOXKE HEe NEeUCTBYET, XOTS OH MOXKET BKIIOUUTE €€
st ceOs1 MPUHYOUTENbHO, BEIITOMHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotnremnemoe IIPAaBO BKIIIOYAThb HMJIM OTKIIIOYATBh 3alIUTY CTPOK, a TaKXKe OIIPpedesiaThb IIOJIUTUKHN OJIdA
Ta6HI/ILH:I, UMEET TOIbKO €€ Blajleiell.

Il co3gaHus IOJIUTHUK NTpeagHa3HadeHa KoMaHaa CREATE POLICY, gna usMmenenus — ALTER POLICY,
a ong yoanesnus — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIsI OTIpeeneéHHOM
TabIUITEI, BOCTIOJIE3YiiTeCh KoMaHIoi ALTER TABLE.

Kaxxmo¥ monuTuKe HasHadyaeTCs UMS, IIpy 3TOM MOJIA OITHOM Ta6HI/ILIbI MOZKHO OIIpenejiuTb HEeCKOJIBKO
MONMUTHUK. TakK KakK IIOJINUTUKHU IIPUBA3aHEBI K Ta6HI/ILIaM, Kaxpgasi IIOJIMTHUKaA OJId TaﬁJ'II/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMH. B Pa3HEBIX TaGJ'II/II_IaX IIOJIMTUKU MOT'YT UME€Th OOUHAKOBEIE UMEHA.

Korpa kK onpeqieIEHHOMY 3apOCy MPUMEHSTIOTCS HECKOIBKO MOJTUTUK, OHU OOBEIUHSIIOTCS TUOO0 JIoTHYe-
CKUM CJIOKEHUEM (eCITU MMOTUTUKY Pa3peInTETbHEIE (TTI0 YMOTYaHuI0)), Tub0 YMHOXKEHUEM (eCITU TTOTH-
TUKW OTPAaHUYUTEJIbHBIE). ITO MOA0O6HO TOMY, KaK HEKOTOPAas POJTb MOJyYaeT mpaBa BCEX POJIEH, B KOTO-
pBIe OHA BKJIIOYEHA. Pa3permTenbHBIEe U OTPAHUYUTETBHBIE TOTUTUKY PAaCCMaTPUBAIOTCS HUXKE.

B kagecTBe IIPOCTOTO IIpHUMeEpPa, CO3AaTh ITIOJIMTUKY AOJId OTHOIIEHUA account, IIO3BOJIAIOIIYIO TOJIEKO YJIEe-
HaM POJIM managers O6paIlIaTBC5{ K CTPOKaM OTHOIIEHUA U IIPKU 3TOM TOJIBKO K CBOMM, MOZKHO TadkK:

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 NONMUTHUKA HESIBHO MOJIpa3yMeBaeT U MPeaIokKeHue WITH CHECK, HOIEHTUYHOE IPenJIoXeHuIo USING,
TIO3TOMY YKa3aHHOe OTpaHM4YeHNEe IIPUMEHSETCS U K CTPOKaM, BEIOMpPaeMbIM KOMaHIOM (TakK 4YTO OOWH
MeHeOXKep He MOXKET BHIIIOIHUTh SELECT, UPDATE MJIM DELETE [JIS CYIIECTBYIOIINX CTPOK, IpUHAaaIexka-
MUX OPYTOMY), M K CTPOKaM, U3MEeHsIeMbIM KOMaH/IOM (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEJIb35 CO-
37aTh CTPOKM, IPUHAAJIeXKalllue APyroMy MeHeIXepy).

Ecnu pone He 3amaHa, mub0 3amaHO CIelMaIbHOE MMS MOMb30BaTENS PUBLIC, MOMUTUKA MPUMEHSIETCS
KO BCEM II0JIh30BATENISAM B HaHHOU cucTteme. YTOOH BCE MOMb30BATENN MOTIHM 0OPATUTHCS TOJIBKO K COO-
CTBEHHOI CTPOKE B TAOJHIIE users, MOXKHO IIPUMEHHUTD IIPOCTYIO IIOJIUTUKY:

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

910 paboTaeT MOmOOHO MPEOBIAYIIEMY IPUMEDY.
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YT0oOH OIPEeAEeNTUTh AJIsI CTPOK, H0OABISIEMBIX B TaGJIUITY, OTOEIbHYIO ITOJIUTHUKY, OTJIUUYHYIO OT ITOJIUTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIBKO MONUTHUK. Criedyromas mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJNIHIIE users, HO U3MEHSTH TOJIBKO CBOIO
COOCTBEHHYIO:

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

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

It KoMaHObl SELECT 9TH OBE IOJUTUKN O00BeOUHSIOTCS Ollepaliuel OR, TaK YTO B UTOTE 3TO IIO3BOJISIET
BRIOMpPATh BCE CTPOKH. [IJIs1 KOMaH[ APYTHUX THUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PHEKT TOT
XKe, 4TO U PaHbIIIe.

3alnuTy CTPOK MOXKHO OTKJTFOYUTH TaK 2Ke KOMaH/IO#M ALTER TABLE. [Ip¥M OTKTIOYE€HUH 3aIIUTHI, TOTUTHKH,
ompenenéHHble A7 TaOIULE], HE YOAISAIOTCS, @ IPOCTO UTHOPUPYIOTCA. B pe3ynbsTaTte B Tabnune OymyT
BUAHBI ¥ MOTYT MOOU(DULMPOBATHCS BCE CTPOKU, C YIETOM OTPAHUYEHHWH CTAHOAPTHOM CHCTEMBI IIpaB
SQL.

Huxe nokaz3aH pa3BépHYTbIﬁ IIpUMeEP TOT'O, KaK 3TOT MeXaHN3M 3allTUThI MO2KHO IIPUMEHATE B ITPOM3BO/I-
CTBEHHO# cpepne. Tabnuia passwd UMUTHPYET (aiin naposei B Unix:

—— IlpocTo¥ mnpuMep 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; —-—- AOMHHHCTPaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONL30OBATENb

CREATE ROLE alice; —- OOBbIUHBIM MIONbL30BaATENb

—— Hanomn"edue 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"'");

—— Heo6xXOOMMO BKHNIOUUTHL OId S5TOH TaONUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNAThH IOObBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIuHBIE MONbL30OBATENM MOI'YT BHIOETH BCE CTPOKH

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

—— OObIYHBIE MOJNb30OBATENH MOI'YT HM3MEH4dTh COOCTBEHHBIE OAHHBE, HO

—— He MOTYT 33aIaThb NPOH3BONBHYIO OBOONOUKY BXOIA

CREATE POLICY user_mod ON passwd FOR UPDATE
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USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')

)i

—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [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;
—— [lonmb30OBaTENdM pal3penmaeTcd H3MeHeHUe ONpenenéHHBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOUTHCS B TOM, YTO OHM pPaboTaioT
oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IIPeAbIAyIeMy IPUMePy, 3TH KOMaH/Ibl ITOKa3bIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

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

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

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table 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 ettt 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 table passwd
—— Amuca MOXeT UH3MEeHUTHh CBOE uMd (none real_name), HO He UMA KOro—nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

64



OmnpeneneHue JaHHBIX

postgres=> delete from passwd;

ERROR: permission denied for table passwd

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

ERROR: permission denied for table passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapOollb; IMOMNBITKH MNOMEHdTL Opyrue mnaponu RLS mpocTo
UTHOPUPYET

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

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUHU
HECKOJILKUX ITOJIUTUK OHU O0LeINHSIINCE JIOTHYECKUM onepaTopoM «JIM». XOTs MOKHO CO30aTh TaKue
pa3penmTenbHble TOJIUTHUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnarh HOCTYI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHbIE IIOTUTUKY C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3allMCH U KOTOPHIE OOBEAMHSIOTCS JIOTMYECKUM olepatopom «H»). B
pa3BuUTHE MPEOBIOYIIEro TpuMepa MBI T06aBUM OrPaHUYUTENbHYIO MOJIUTUKY, Pa3pPelIaiouly0 agMuHN-
CTpaToOpy, MOAKIIOYEHHOMY Yepe3 JIoKalIbHEIN cokeT Unix, oOpamiaThCsa K 3alIUCAM TabOJIUIL passwd:

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

3aTeM MBI MOXKeM YOeauThCs, YTO agMUHUCTPATOP, TOOKITIOYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6aromapsi 9TOM OTPaHUYUTEIILHOM TOJTUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIIOUHOM 1IEIOCTHOCTH, HaIpUMEP, Ha OTPaHUYEHUS YHUKAIbHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIlajlach EeI0CTHOCTh MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTydYasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA0060pOT, He melicTBoBana. Hampumep,
pe3epBHOE KOTTMPOBAHUE MOXKET OKa3aThCs MPOBATbHEIM, €CJTH MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JACT CKOTIMPOBATh KaKue-Tubo CTPOKM. B TakoM ciydyae BBl MOXKETE YCTAaHOBUTH [JIS TapaMeTpa
KOHUrypanuu row security 3Hauenue off. 3To camo 1o cebe He OTKIIIOYHUT 3alUTY CTPOK; IIPKU ITOM
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mpocto OymeT BhlgaHa ommOKa, eCli Pe3y/IbTaThl 3ampoca OTQUIIBTPYIOTCS HOTUTUKOM, C TEM UTOOBI
MOKHO OBIJI0 U3YYUTh IPUYUHY OMNOKK M YCTPAHUTE €€.

B npuBenéHHLIX BHIIE IIPUMepax BhIPaXKeHUS MOJUTUKU YVUUTHIBAJIU TOJIBKO TEKyIlle 3HaueHUs B 3a-
IpalmBaeMoy UM U3MEHSIEeMON CTPOKe. DTO CaMbli MPOCTOM U Haubosee 3hGHEKTUBHEIN 10 CKOPOCTU
BapHaHT; 110 BO3MOXKHOCTH peajn3aliio 3allluThl CTPOK CJieayeT IPOeKTUPOBaTh UMEHHO Tak. Eciu ke
U1 IPUHSATUSA PELIeHUs 0 OCTyIle HeoOXomuMo o0pamiaThCs K APYrUM CTPOKaM UJIU ApyruM TabmuiiaMm,
9TO MOXKHO OCYUIIECTBUTH, IPUMEHSS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UNMHU QyHKITUHU, COOEDP-
XKamye SELECT. OgHaKo y4TuTe, YTO IIPH TaKOU peanm3alliy BO3MOXKHEI YCIIOBUS TOHKH, YTO YPEBATO
yTedKou MHGOPMAIUM, €CIU He IPUHSATH MEePHl IIPefOCTOPOKHOCTH. Hanpumep, pacCMOTPUM CIIELNVIO-
1IyI0 KOHCTPYKUIMIO TabIuIl:

—— omnpeneineHHe TI'PYNN NPHUBHUIETHH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

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

GRANT SELECT ON groups TO public;

—— omnpeneleHHe YPOBHEM MPHBUIETIHH ONd IIONb30BaTeleH
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;

—-— Tabnuua, CcoIepxamad s3amumaceMyln HHOOPMAIIHIO
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 [OOonxXHa ObITh OOCTYINHA ONd YTEeHUd/HU3MEeHEeHUd [ONb30BaTendM C group_id,
—— O6ONbmKM HIM PAaBHBEIM group_id ODaHHOH 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 uHbOpMAalMeH, nolaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Temepsb MpenmnonoxuM, 4To Anrca (Pojib alice) KelaeT 3alKUCATh «CJIEerKa CEeKPEeTHYI0» MH(POPMAIIUIO,
HO IIPW 3TOM He XO4YeT [aBaTh mallory OOCTYH K He#. OHa OenaeT clenyolee:
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BEGIN;

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

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

Ha mepBuIl B3TJIAA BCE HOPMAJILHO; mallory HU IIPU KaKUX YCJIOBUAX He OJIKHA YBUNETh CTPOKY «secret
from mallory». OgHaKO 3meCh BO3MOXKHO ycJioBHe TOHKHU. Ecimu Mamnnopu (poib mallory) IapaielbHo
BBITIOJIHSIET, CKaXeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIIUs B peXXuMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpouso-
OET, eCqIM €€ TpaH3aKUUA OOUAET A0 CTPOKM information Cpaly IIOCJIE TOTO, KaK 9Ty CTPOKY U3MEHUT
Anuca (posnb alice). OHa 3a610KUpyeTCs, oXugast QUKCUPOBAHMUS TPaH3aKIUK AJIHUCH], a 3aTeM IIPOYU-
TaeT U3MEHEHHOEe CONepKUMOe CTPOKM Ojiaromaps NMpenjiokeHUI0 FOR UPDATE. OZHAKO IPU 3TOM M3-
MEeHEHHOe COOepzKUMOoe users He OyIOeT MPOYHUTAHO HEeSIBHHIM 3aIlIPOCOM SELECT, TaK KaK 3TOT BIIOXKEH-
HBIY SELECT BHITIONHSAETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 9TOI'0 CTPOKA users YUTAETCS U3 CHUMKAQ,
MMOJTy4eHHOI'0 B HavaJsie 3ampoca. TakuM 00pa30M, BHIpaXKeHUe MOJIUTUKY IIPOBEPSET CTapoe 3HAUYEeHHe
YPOBHS IPUBUJIETUH TI0JIb30BATENA mallory U MO3BOJIAET €l BUIETh U3MEHEHHYIO CTPOKY.

O6oiiTu 3Ty npobieMy MOXKHO HECKOITBKUMHU criocofamu. [TepBoe mpocToe pellieHrne 3aKIII09aeTCs B UC-
TIONb30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3aIllpocax SELECT B IOJMTHUKAX 3alIUTH CTPOK.
OpHaKo [y 9TOro NoTpedyeTcs maBaTh 3aTPOHYTHIM II0JIB30BATEIISIM IIPABO UPDATE B LIEJIEBON TabmuIle
(3mech users), 9YTO MOXKET OBITH HeXejmaTenbHO. (XOTS MOXKHO ITPUMEHUTH €Ié OOHY ITOJIUTHUKY 3alllu-
TEL CTPOK, YTOOEI OHUM He MOTJIM IIPaKTU4YEeCKHM BOCIIOJIb30BAThHCS 3TUM IIPABUIIOM; JTUOO IIOMECTUTH BIIO-
KEHHBIU SELECT B QYHKIIMIO, OIIPEEIIONTyI0 KOHTEKCT 6e30macHoCcT.) KpoMe 3TOT0, aKTUBHOE UCTIOJTh-
30BaHUEe OJIOKUPOBOK CTPOK B I1eJIeBOM TabJimile MOKET IIOBJIeYb MIPOOIEeMbl C IIPOU3BOAUTETBHOCTHIO,
0COOEHHO MPU YacCTHIX U3MEHEeHUdX. [Ipyroe pelleHne, IpakTUYHOe, eC/IU LiefieBas Tabnuila n3MeHsIeT-
Cs1 He4YacTo, 3aKIo4daeTcs B OJIOKUPOBKE 11eJ1eBOM TabauLbl B pexXuMe ACCESS EXCLUSIVE IIpU U3MeHe-
HUM, 4YTOOHI HUKaKNe IapajesibHble TPAH3aKIMU He BUAEJIU cTaphle 3Ha4eHU s CTPOK. JInb6o MOKHO IIpo-
CTO JOXKOAThCS 3aBEepUIEHUS BCEX IapaljIefIbHBIX TPaH3aKIUM II0CJie U3MEeHEeHUs B IleJIeBoU Talbiule,
IpexXye YeM BHOCUTh U3MEHEHUS, paCCUYUTaHHbLIEe Ha HOBEIE yCJI0BUS 6€30I1acHOCTH.

3a mOmOJTHUTEJIFHEIMU IToAapobHocTsIMu obpaTutech K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Kmactep 6a3 manubIx Postgres Pro comepXuT OOuH MU HECKOJIBKO MMEHOBAHHBIX 9K3eMIsapoB 6a3. Ha
YPOBHE KJjlacTepa CO37aloTCSA POJIM M HEKOTOPHIe Apyrue o0beKThl. [Ipu 3TOM B paMKaX OJHOTO ITOIKITIO-
YeHUS K CepBepPy MOXKHO oOpallaThCs K JaHHBIM TOIBKO OOHOM 6a3bl — TOM, 4TO Oblja BhIOpaHa IIpu
YCTaHOBIIEHUU COEOUHEHUS.

IIpumMeuyanue

ITonv3oBaTenu KJjiaCTepa He 00s13aTeJILHO GYJIYT UMETHh OJOCTYII KO BCEM 6a3aM JaHHBIX 3TOTO Kjla-
cTepa. Tot (1)aKT, YTO POJIM CO3OAKTCA Ha YPOBHE KJjIaCTepa, O3Ha4YaeT TOJILKO TO, YTO B KJjlaCTepe
He MOXKeT OLITh OBYX pOJ'IGfI joe B PA3HHBIX faszax OAHHBIX, XOTsA CHUCTeéMa IIO3BOJIAE€T OIPAHUYUTD
OOCTYII joe TOJIBKO HEKOTOPEIMHU 0a3aMu JaHHBIX.

Baza maHHBIX COOEPKUT OOHY WJIM HECKOJIBKO UMEHOBAHHBLIX CXeM, KOTOPhIE B CBOIO O4Yepeab ComepIKaT
Tabuubl. CXeMBI TAKKe COepKaT UMEeHOBAaHHbIE 00BEKTHI APYTUX BUIOB, BKJTIOYAs TUITHL AAHHBIX, QYHK-
uuu 1 onepaTopsl. OOHO U TO XKe UM 00BEKTa MOXKHO CBOOOIHO MCIIOIb30BaTh B PA3HLIX CXeMaX, HallpU-
Mep U schemal, ¥ myschema MOTYT COOepKaTh TaOIUIIEI C UMEHEeM mytable. B oTnuyne oT 6a3 MaHHEIX,
CXeMBI He OTPAaHUYMBAIOT HOCTYII K JAaHHBIM: ITI0JTh30BAaTEJIM MOTYT O0paImiaTthCs K 00bEKTaM B JIFO00M CXe-
Me TeKyIel 6a3bl MJaHHBIX, eCJTH UM Ha3HaueHbl COOTBETCTBYIOIINE TIPaBa.

EcTh HECKOTBKO BO3MOXKHEBIX OGLHCHGHHﬂ, OJIsi 4ero CTOUT IIPUMMEHATH CXeMBI:
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° I'ITO6I:I OOHY 683}7 OAaHHBIX MOT'JIX UCIIOJIB30BAaTh HECKOJIBKO HOJ'II:3OBaTeJ'Ieﬁ, HEe3aBHUCHUMO OpPyT OT
apyra.

¢ YToOH O6T:8,'E[I/IHI/ITB 00BEeKTHI 0a3kl OAaHHBIX B JIOTUYECKHE I'DYIIIIEL OJIA obneryeHus YIIpaBJIEHUA
HUMHU.

* YToOH B 0fIHOM 0a3e COCYIIeCTBOBAJIM pa3Hble IIPUIOKEHMS, U IIPU 3TOM He BO3HUKAJIO KOH(MIINKTOB
UMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHBEI KaTajoraM B OHepaHHOHHOﬁ CucteMe, HO OHM He MOI'yT ORITH
BJIO2KE€HHBIMU.

5.8.1. Co3paHue cxembl

s co3manms cxeMbl ncnonb3yeTcsa Komanga CREATE SCHEMA. T1pu 5ToM BB OIIpefesieTe UM CXEMBI
II0 CBOEMY BBHIOOPY, HAIIpUMeEp TaK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe No/sHOe UMS, COCTosllee U3 UMEH
CxeMbl 1 00bEeKTa, pa3OeIEHHBIX TOYKOM!:

cxeMa. rabnuia

9TOoT cuHTaKCcUC paboTaeT Be3de, rae 0XKUOaeTCs UMs TaOIuIlk, BKITI0Yasi KOMaHIObel MoguduKaiuy Tad-
JIUIB ¥ KOMaHOBE 00paboTKY JaHHBIX, 00CyKOaeMble B CIIeOyIoMuX riaBax. (st KpaTKOCTH MBI OymeM
TOBOPUTH TOJILKO O TabGIHIIaX, HO BCE 3TO PaCHPOCTPAHSIETCs U Ha APyTrue TUIIBl MMEeHOBaHHLIX 00 BEKTOB,
HaIMIpUMeEp, TUIH ¥ QYHKIMN.)

EcThb emié 6osiee oM CHHTAKCHC
basa_gaHHBIX.CxeMa.Tabnuia

HO B HACTO4IIee BpeMsi OH IIOOOeP2KUBaeTCA TOJIBKO OJIA (I)OpMaJ'IBHOFO COOTBETCTBHUA CTaHOAPTY SQL
Ecnu BuI YKa3bIBaeTe 6&3y OAaHHBIX, 3TO MOXKeET OBITH TOJIBLKO 0a3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIFOYEHHEI.

TakuM o6pa3oM, co3haTh TabIUIy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YT0o06BI yOAIUTh IIYCTYIO CXeMY (He COoepzKalllyio 00BEKTOB), BEIIIOITHUTE:
DROP SCHEMA myschema;

YmanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEMl 00bEeKTaMM MOXKHO TakK:
DROP SCHEMA myschema CASCADE;

CrosAuiui 3a 3TUM OOILINHI MexXaHu3M olrcaH B Pasmesne 5.13.

YacTo GBIBaeT HYKHO CO3[aTh CXeMy, BIaie/IblleM KOTOpPOo# OymeT Apyro¥ Iojab30oBaTesib (3TO OOUH U3
c1rtoco00B OrpaHHUYeHUs MOJIL30BaTEIeH MPOCTPaHCTBaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmMg_cxempl AUTHORIZATION HMY HONB30BATENd;

BEI azke MOXKeTe OIMYCTUTh UMS CXEMEI, B 9TOM CJlIydae MMeHeM CXeMEl CTaHeT UMs IIoIb3oBaTens. Kak
9TO MOXKHO ITPUMEHSTh, OnIucaHo B ITompa3merne 5.8.6.

CxeMbl C UMeHaMM, HQYUHAIOIIUMUCA C pg_, SABJISIOTCS CUCTEMHBIMM; IIOIb30BaTENsAM He Pa3pelraeHo
HCIIOJIB30BaTh TaKHE€ MMEHaA.

5.8.2. Cxema public
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o aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue HMeHa cXeM. [10 yMOT4YaHuI0 TaKue TaOIHUIThl
(1 mpyrue oOBbEeKTH) aBTOMAaTHYECKHU IIOMEIaloTCs B cxeMy «public». OHa comepKUTCs BO BCeX CO3MaBa-
eMbIx 6a3ax maHHHX. TakuM oOpa3oM, KOMaHIa:

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

CREATE TABLE public.products ( ... );

5.8.3. NyTb Nnoucka cxeMbl

Be3me nmucaTh NOJIHBIE UMEHA YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSI3BIBATh IPUI0KEHUS
K KOHKpPEeTHOM cxeMe. [ToaTomy K TabmuiaM oOBIYHO 0OpPAaIaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO U3 uMeHu Tabmuilkl. CucTeMa ompenenseT, Kakasi UMEeHHO TaOauIla IIogpa3yMeBaeTCsl, UCIIOb-
3ysl NymMb NOUCKA, KOTOPBIHM ITPeOCcTaBisieT coOO0M CIHCOK IIPOCMAaTpPUBAEMEIX cxeM. Ilompa3symeBaeMoi
TabnIuIell CYUTAeTCs IepBas MOoaXoasainas Tabauila, HalgeHHas B cxeMaXx IIyTH. Ecimu momgxopsimiast Tab-
ulla He HalioeHa, BO3HUKAaeT olrbKa, Jaxke eciii TabnInila C TaKUM UMEHEM eCThb B IPYTUX cXxeMax 0a3bl
OaHHBIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE 0OBLEKTHI B PA3HEIX CXeMaX YCJIOXKHSeT HallMCcaHue 3aIllpoCoB,
KOTOPHIE OOJIKHEI BCera oOpamiaThCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IMOTEHIIMaIbHO IT03BOJISIET
IOIb30BaTENSAM BJIMATH Ha MOBEEHNE 3allPOCOB APYTUX ITOJIb30BaTeJiel, 3JI0HaMEPEHHO UITH CITy4YanHOo.
BBumy npeobnafgaHus HEMOJHBIX UMEH B 3alTpocax U UX MCIIOIb30BaHusA BHyTpUu Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYTH 3HAYUT [OBEPSTH BCEM IIOJIb30BATENISIM, UMEIOIINM IIPaBO CREATE B
aTOM cxeMe. Korma BBl BEIIIOJIHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTellb MOXKET CO30aTh
0OBEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pa30oM IIepexXBaTHIBaTh yIIPaBlIeHUE U
BBITIOJIHATH ITPOM3BONIbHEIE QyHKIIMKY SQL Kak eciu Obl UX BHIITOIHSIIIN BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. JTa cxeMa OyOeT MCIIOIb30BaThCS HE TONBKO IIPHU
TIOMCKEe, HO M IIPU CO3MaHUM 00BEKTOB — OHA OyHeT BKJII0YaTh TAOIUIIE, CO3MaHHbIE KOMaHOOMW CREATE
TABLE 6€3 yKa3aHusI CXEMEI.

YT0OB! Y3HATDL TEKYIIUM TUIM IIOUCKA, BEIIIOIHUTE CIIEOYIOIIYI0 KOMaHOY:
SHOW search_path;
B xoHburypanuu no ymMoia4aHUIO OHa BO3BpallaeT:

search_path

"Suser", public

ITepBLIlt 971€eMEHT CChIAETCS Ha CXeMy C UMeHeM TeKVIIero Ioib3oBaTens. Eciu Takoil cxeMEl He Ccylile-
CTBYET, CCHIJIKa Ha He€ UrHOpUpyeTCcs. BTOpoi 3JiIeMeHT CChIJIaeTCs Ha cxeMy public, KOTOpy0 MBI yXKe
BUIEIIU.

INepBas cyliecTBYIOIasi CXeMa B IYTH ITOKMCKA TaKXKe CUUTAETCS CXeMOM II0 YMOJTYaHHUIO OJIST HOBBIX 00b-
eKTOB. IMEeHHO IT03TOMY II0 YMOITYaHUIO 00OBEKTH CcO37aioTcsi B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCHIJIKH Ha 00BEKT B TI000M KOHTEKCTe (IIpu MoOgudbUuKaluy TabIull, ”3MeHEeHU Y OaHHLIX WA B 3alIPOCax)
cucTeMa IIpoCMaTpPHUBAET IIyTh MOKMCKA, ITI0Ka He HaldEeT COOTBEeTCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(pUTypalluy II0 YMOJTYaHUIO HEIIOIHEIE KMeHa MOTYT OTHOCUTBLCSI TOJTBKO K 00beKTaM B cxeMe public.

Yto6n! 4OOABUTE B IyTh HAITy HOBYIO CXEMY, MBI BHITIOJTHSIEM:
SET search_path TO myschema, public;

(M=I omycKaeM KOMIIOHEHT Suser, TaK Kak 371eCh B HEM HeT Heo0XomuMocTH.) Temeps MBI MOKeM 00pa-
maThcs K Tabnuile 6e3 yKa3aHUS CXEeMHI:

DROP TABLE mytable;
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M Tak Kak myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBEIE OOBEKTH OyAYT 10 YMOJTYAaHUIO CO3MAaBaThCS B
3TOH CXeMe.

MEI MOKEeM TaKKe HalluCaTh:
SET search_path TO myschema;

Torma Mel GombIlle He cCMOXKeM oOpallaThcs K cxeMe public, He HammcaB moTHOe MMs 00LeKTa. EguH-
CTBEHHOE, YTO OTJIMYaeT cxeMy public OT Opyrux, 3TO TO, YTO OHA CYIIECTBYET II0 YMOJYaHUIO, XOTSI eé
TaK e MOXHO YIaJluTh.

B Pazgene 9.25 BH y3HaeTe, Kak €Illé MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.

Kaxk u gyist uME€H Tabiull, IIyTh IIOMCKAa aHAJIOTMYHO paboTaeT [ajss UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THUMNOB HAaHHHIX ¥ QYHKIIMH MOXKHO 3alMcaTh B IIOJTHOM BHIE TakK XKe, Kak
1 uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BEIPAXKEHUH IIOJTHOE UMSI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIMa/IbHBIA CII0CO0 — BHI JOJIZKHEI HAIlMCATh:

OPERATOR (cxema.oneparop)

Takas 3amuch HeobxoguMa A1 N30eKaHus CHHTAaKCUYEeCKONW HEOHO3HAYHOCTH. [IprMep TaKoTo BhIpa-
KEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO II0JIaraloTCd Ha IIYTh IIOMCKa, 4yTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.8.4. CxeMbl 1 npaBa

ITo ymMonm4YaHHUIO TOJTE30BAaTEIb HE MOXKET o0paIaThbCsad K 00beKTaM B YyXKHUX cxeMax. YTOOB M3MEHUTh
9TO, BJIAfieJIEl] CXEMHI TOJI?KEH AATh MOJIb30BATEIIIO IPAaBO USAGE IJI JAHHOM cxeMbl. YTOO® I0Ib30BaTe-
JIM MOTJIA UCIIOJIb30BaTh OOBEKTH CXEMBI, MOXKET IMOHAA0OMTHCS Ha3HAYUTH OOMOJTHUTEJIbHEIE ITPaBa Ha
YPOBHE OOBEKTOB.

ITonp3oBaTeno TakKKe MOXKHO pa3peluTh co3haBaTh OOBEKTHl B CXeMe, He IpHHaAjexkareu eMy. [Ins
9TOT0 €My HYKHO OaThb IIPAaBO CREATE B TpeOyemol cxeme. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE MMEIOT
IpaBa CREATE ¥ USAGE B cxeMe public. brarogaps 3ToMy BCe IIOJIb30BaTeIM MOI'YT IIOOKJIIOYAThHCA K
3apmaHHOM 6a3e JaHHHBIX U CO37aBaTh OOBLEKTHL B €€ cxeMe public. HeKoTopkle 1m1abI0Hbl UCIIOIb30BaHUSA
TpeOyIOT 3alIPEeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» 0603HaYaeT cxeMy, a BTOpoe 03HadaeT «KaXKIObIi I0JIb30BaTelb». B mepBoM ciy-
Jae 3TO UAeHTU(GUKATOP, @ BO BTOPOM — KJTIOYEBO€E CJIOBO, IIO9TOMY OHU HalKWCaHLI B Pa3HOM PETUCTPE;
BCIIOMHUTE yKa3aHus us [logpasmena 4.1.1.)

5.8.5. CxeMa cMCTeMHOro Karainora

B momosnHeHue K cxeMe public M cXeMaM, CO3[aBaeMBIM MIOIb30BaTe IIMHU, NTIo0asd 6a3a MaHHBIX COmep-
KHUT CXeMy pg_catalog, B KOTOPOH HaAXOOSITCS CUCTeMHBIE TAOIMIIEI M BCe BCTPOEHHBIE THUIIBI JaHHBIX,
(byHKIIMY 1 oIepaTopHL. pg_catalog paKTUYECKH BCETHa SBISETCS YacThIO IIyTH IMOKMCKa. Eciiu gaxe aTta
cxeMa He moOaBiieHa B IIYTh SIBHO, OHA HESIBHO ITPOCMAaTPHUBAETCS 00 BCEX CXeM, YKa3aHHBIX B IIyTH. Tak
obGecmeuynBaeTCs JOCTYIIHOCTh BCTPOEHHEBIX UMEH ITPHU JIFOOLIX yCI0BUsIX. OOHAKO BB MOXKETe SIBHBIM 00-
pa3oM IIOMECTHUTh pg_catalog B KOHEIl ITYTH ITIOKCKA, €CITH BaM HYXKHO, UYTOOHI IOIb30BaTEILCKHE UMEHa
TIepeonpenesiiii BCTPOEHHEIE,

Tak Kak MMeHa CHCTEMHEIX TaOJIMIl HaYMHAIOTCSA C pg_, TaKue UMeHa JIy4Ille He UCI0JIb30BaTh BO n3be-
XKaHue KOHQIUKTa UMEH, BO3MOXKHOTO MTPHU MOSIBIEHUH B OYOYIIIeM CUCTEMHOM TaOIUIIEI C TEM Ke UMe-
HeM, 4To ¥ Barra. (C myTéM IoucKa 10 YMOJTYaHUI0 HEIlOJIHAs CChUIKA OyIeT BOCIIPUHSTA KaK o0paleHue
K cucTeMHOM Tabmnuiie.) CucteMHble TaGmuIlbl OyAyT U Jajibllle COAePKaTh B UMEHU IMPUCTABKY pg_, TaK
4TO OHU He OyOyT KOH(IUKTOBAThH C HEMOJIHBEIMU MMEHaMU I0JIb30BAaTETLCKUX TAaOIIUII, €CITU T0JTh30Ba-
TEJI CO CBOEU CTOPOHEH! He OYIYT MCII0JIb30BaTh IPHUCTABKY pPg_.

70



OmnpeneneHue JaHHBIX

5.8.6. LLIaG/1IOHbI UCNONbL3OBaHUA

CxeMaM MOXKHO HAHTH MHOXKECTBO IIPUMEHe M. [IJIs 3alUThl OT BIMSHMS HEeTOBEPEHHEIX II0Ib30BaTe-
Jiell Ha ITOBEeOeHue 3allPOCOB APYTHUX II0JIb30BaTeNlel mpemiaraeTcs wabs10H 6@€30NacHO20 UCNO0/1b308d-
HUS cxeM, HO ecjii 3TOT IabJIoH He MPUMeHsIeTCs B 0a3e MaHHHIX, I0Ib30BaTeNH, XKelawlnue 0e3omac-
HO BBHITIOJIHSITH B HEH 3aIIPOCH, MOJIXKHBI OyOyT MPUHUMATh 3all[UTHLIE Mephl B Hadyaje KaXk/oro ceaHca.
B 4acTHOCTH, OHM MOJXKHEI HAYWHATH KaXKObIM CeaHC C MPUCBAWBAHUS IIYCTOTO 3HAYEHUS MepPeMeHHOH
search_path WU KAaKUM-JTHO0 APYTUM 00pa30M yHOANATh U3 search_path CXeMBI, IOCTYIIHBIE OJISI 3aTIUCH
OOBIYHBIM MTOJTh30BaTe IsIM. C KOHGUTYpaluel Mo yMOTYaHHIO JIETKO PeaTu3yITCs CIIeAyoIre mabIoHb
KCIIOJIb30BAHUS:

e OrpaHuuYuTh OOBIYHEIX II0JIb30BATENIEH TUYHLEIMU cxeMaMu. 71 peanmu3aliii 9TOr0 MOOX0Ha BBIIIOI-
HUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3HaMTe [Jis KaxKOor'o MOJIh30BaTels CXe-
My ¢ ero uMeHeM. Kak B 3HaeTe, IyTh MOKMCKA 110 YMOJTYaHUIO HAYNHAETCS C UMEHHU Suser, BMe-
CTO KOTOPOTO IIOMICTABIISETCS MMS IOJIb30BaTeNnsd. TakuM 00pa30M, eCliu Y BCeX II0JIb30BaTenei 0y-
OeT OTHAeNbHas CXeMa, OHU 10 YMOI4YaHuio OymyT o6pamaTeCsa K COOCTBEHHEIM cxeMaM. [TpuMeHsist
9TOT 1abJI0H B 6a3e, K KOTOPOM y2Ke MOTJIM HOOK/II0YaThCS HeqOBEPEeHHEIe IT0Ib30BaTe N, IPOBEPb-
Te, HET Jiu B cxeMe public 06BEKTOB C TAKUMHU Ke UMeHaMHU, KakK Yy 00beKTOB B CXeME pg_catalog.
ITOoT mabJIoH ABISETCS ITabI0HOM 6e30IIaCHOT0 HUCIIONb30BaHUS CXEM, TOJILKO €CJIM HUKaKOM Hemo-
BEepEeHHEIH IT0Ib30BaTeslb He SIBISEeTCS BlladeibileM 0a3bl JaHHLIX U He UMeeT IIpaBa CREATEROLE. B
IIPOTUBHOM ciy4dae 6e30ITacHOe HUCIOIb30BaHNe CXeM HEBO3MOIKHO.

* VpanuTts cxemy public u3 myTi moncKa 1Mo yMOJTYaHUI0, UBMEHUB postgresgl .conf MJIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "S$user". Ilpu 3TOM BCe IO-IIPEKHEMY CMOTYT CO-
37maBaTh OOBEKTH B 00IeH cxeme, HO BHIOMPAThCS 3TH 00BEKTHI OyOyT TOJIBPKO MO IIOJTHOMY UMEHH,
co cxeMmoii. Torma Kak obparaThcs K TabiuilaM o MOJTHOMY UMEHH BIIOJIHE OOIIyCTUMO, 00palleHus
K GYHKIHUSIM B 00IIel cxeMe BCE ke OynyT HeOe30maCHBIMU UIM HeHAaOEXKHBIMU. [I09TOMY €CITH BEI
co3maéTe QYHKIMY WX PACIINPEHUs B cxeMe public, mpuMensiiiTe mepseid mabdnoH. Eciu ke HeT,
9TOT 11abJI0H, KaK U IIEePBBIH, 6€30IIaceH IIPU YCJIOBUHU, YTO HUKAKOM HeJOBEePEHHLIN I0JIb30BaTEb
He SBISIeTCS BlagesblleM 0a3bl MaHHBIX ¥ HE UMEET ITpaBa CREATEROLE.

¢ CoxpaHHThH IIOBEJEHHUE II0 YMOJIYaHUIO. Bce momb30BaTeny HesTBHO oOparaioTcs K cxeme public. Tem
CaMbIM UMUTUPYETCS CUTYallUs C IIOTHBIM OTCYTCTBUEM CXEM, YTO IT03BOJISIET OCYIIECTBUTH ILJIaB-
HBIF mepexon u3 cpembl 6e3 cxeM. OgHAKO JaHHBIM MIaGI0H HU B KOEM ClIydYae HeJlb3sT CUUTATh 6e3-
orracHbIM. OH ITOOXOOUT, TOIBKO eciii B 6a3e JaHHHIX UMEETCS BCEr0 OONH JTM00 HECKONIbKO JOBEPSI-
IOIIUX OPYT OPYTY II0JIb30BaTEJEN.

ITpu mr060M Imoaxoe, yCTaHaBIMBasi COBMECTHO UCIIOIb3yEMbIe TPUI0KEeHUS (TabIHUIThl, KOTOPBIE HYZKHEI
BCEM, IOTIOJTHUTENIbHEIE QYHKITUY CTOPOHHUX Pa3pabOTIMKOB U T. [I.), IOMEIIAalTe UX B OTHAEIbHEIE CXEMHI.
He 3abymbTe maTh OPYTuUM IIOIb30BATENSIM IIpaBa OJIA OOCTYyIIa K 3TUM cxeMaM. Tormga IT0Ib30BaTesu
CMOTYT 00palaThbCsi K 9TUM JOIOTHUTEILHEIM 00beKTaM I10 IIOJTHOMY UMEHH WU IIPHU XKeJlaHuU H00aBsIT
9THU CXEMBI B CBOM ITYTH IIOUCKA.

5.8.7. NepeHOCMMOCTDb

Cranpmapt SQL He mommepzkKuBaeT oOpallleHue B OOHOM cxeMe K pa3HbBIM 00beKTaM, MpuHaIIekKaliuM
pa3HBIM IToNTb30BaTensaM. bomee Toro, B page peanusanuii CYB]I Hemb3s co3maBaTh CXeMBI C UMEHEM, OT-
JTUYHLEIM OT UMeHU Brnamenbia. Ha npakTtuke, B CYB], peanu3yolnuX TOILKO 0a30BYI0 MOOOEPKKY CXeM
COTJIaCHO CTAaHOAPTY, KOHIIETIIUY IT0Ib30BaTENS U CXEMEI O4eHb 0mu3Ku. TakuM 0O6pa3oM, MHOTHE TI0JTh-
30BaTeJIu I10J1araloT, 4TO IIOJIHOE UM Ha CaMOM fejie O6pa3yeTCH KaK HMg _NOonb30BaTeNd . HMI _TAaOIHIEL
W umenHO Tak OymeT BecTu cebst Postgres Pro, eciu BeI CO3OaguTe CXEMBI [IJIsI KazKOOI'0 MOJIb30BaTES.

B cranpgapTte SQL HeT u MOHATUSA CXEeMEI public. I MaKCUMaJIbHOTO COOTBETCTBUS CTaHOAPTY UCIIOJIb-
30BaTh CXeMy public He clefyer.

Koneuto, ects CYB]I, B KOTOPHIX BOOOIIIE HE Pean30BaHbl CXeMbI UJTH MTPOCTPAHCTBA UMEH TTOAIEePKUBa-
10T (BO3MOXKHO, C OTPaHUYEHUAMM) oOpallleHust K OpyruM O0a3aM AaHHBIX. Eciu Bam moTpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAMHU, MAaKCUMaJIbHON TEPEHOCUMOCTH BB IOCTUTHETE, BOOOIIIE HE UCTIOTb3Y ST CXEMEL.

5.9. HacnepnoBaHue
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Postgres Pro peanusyeT HaciemoBaHue TAOIMIl, YTO MOXKET OBLITh IIOJIE3HO [JIsi MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHgapT SQL:1999 u Gonee mMo3mHNE BEPCUHU OMPEHesITiOT BO3MOKHOCTDL HACJIeTOBaHUS TH-
II0B, HO 9TO BO MHOTOM OTJIMYAETCs OT TOT'O, YTO OIIMCAHO 3[ECh.)

IaBaiiTe HAYHEM CO CJIEYIOLIETO IIPUMepa: MPEONOJIOKNM, YTO MBI CO3HaéM MOMEIb JaHHHBIX AJIS TOPO-
IOB. B KaKOoM mITaTe €CTh MHOKECTBO I'OPOMIOB, HO JIMIIIE OHA CTOJIHUIIa. MBI XOTUM UMETH BO3MOXKHOCTH
OBICTPO TOJTyYaTh TOPOI-CTOIUITLY AJIS JTI0O0TO IITaTa. 9TO MOXKHO CHelaTh, CO3MaB ABE TAOIUITLI: OOHY
IJIS. CTOJIMII IITATOB, @ OPYTYIO OJIA TOPOIOB, HE SIBIISIONIUXCS cTouiiaMu. OOHAKO YTO gejlaTh, €CIU HaM
HYXXHO IIONYyYHUTh MHGOPMAIIUIO O JTI000M ropome, Oyob TO CTOJHIIA IIITaTa WX HeT? B pelmeHuu 3TOM
Tpo0OIeMBl MOXET ITOMOYb HacjieqoBaHue. MBI onrpefenuM TabuIly capitals KaK HaCcledHUKA cities:

CREATE TABLE cities (

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

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

B aToMm ciyuae Tabnuiia capitals Hacsedyem BCe CTOJIOIB CBOEH POOUTENTBCKOM TabnuIikl, cities. CTO-
JIMITEI IITATOB TaK¥XKe UMEIOT NOIMOIHUTEIbHEINA CTOI0eI] state, B KOTOPOM OyoeT yKa3aH IITar.

B Postgres Pro Tabnuia MozKeT HAclIemoBaThCS OT HYJIS WM HECKOJIbKUX OAPYTUX TaOIHIl, a 3alpOCH
MOT'YT BHIOMPATh BCE CTPOKU POOAUTEIIHCKON TAOIUIIEI UIM BCE CTPOKHM POAUTENbCKOM U BCEX MOUYEPHUX
tabnuil. [To yMoT4YaHuI0 IPUHSAT HOCIeOHNM BapruaHT. HanmpuMmep, CIeayomui 3apoc HauaeéT Ha3BaHUSI
BCeX TOPOAOB, BKII0Uas CTOJIMILI IITATOB, PacIonoXeHHBIX BhIe 500 hyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

71t maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBEIOACT:

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

A crenmyromuy 3alIpoCc HaXOOUT BCe rOpofa, KOTOPEIE HE SIBJISIOTCS CTOJIMIIAMU IITATOB, HO TaKXKe Haxo-
IsATCA Ha BeicoTe BeImie 500 pyToB:

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

name | elevation
,,,,,,,,,,, I,
Las Vegas | 2174
Mariposa | 1953

3mech KJII0YeBOe CIIOBO ONLY YKa3BIBAaeT, YTO 3alpOC HOJIXKEeH IMPUMEHSIThCS TOJIBKO K Tabule cities,
HO He K TabnuIilaM, pacIioloXKEeHHBIM HUXKE cities B MepapXuM HaclieqoBaHUs. MHOTHE OIIepPaTOpPHI, KO-
TOpPBIE MBI YK€ 00CYauIu, — SELECT, UPDATE ¥ DELETE — TIOQOEePKUBAIOT KITIOUEBOE CJIOBO ONLY.

BHI Takke MoXKeTe MOOaBUTh MOCJIe UMeHU TAaGIHuIEl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThHCS
U JOoYepHIe TaOIUIIL:

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

Yka3wIBaTh * HEe 00s13aTENbHO, TaK KakK TEeIlepPhb 3TO IIOBEJEHMNE BCeraa I1ogpa3yMeBaeTCd I10 YMOJIYaHHUIO.
OpHako TaKasl 3alliCh BCE ellé IIoOOOepXKMUBAETCA OJId COBMECTHUMOCTH CO CTaPBIMU BEPCUAMU, I'Ie IT0Be-
OEeHuWe I10 YMOJIYaHNUI0 MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX CUTyaIusaIX ObIBaeT HeOOXOOUMO Y3HATh, U3 KaKOU TaOIMIIE BRIOpaHa KOHKPEeTHAs CTPOKaA.
[I71s1 3TOTO BB MOZKETE BOCIOJIb30BAThCSA CUCTEMHEIM CTOJIOIIOM tableoid, MPUCYTCTBYIOIINM B KaXKIOH
Tabnuie:

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

3TOT 3allPpOC BBHIOACT:

tableoid name elevation

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

(Ecnu BHI IIOTIBITAETECH BHITIOTHUTD €T0 ¥ ce0si, CKopee BCero BeI mojtyuuTe apyrue 3uadenusi OID.) Co6-
CTBEHHO UMeHa TaOJIuIl BBl MOXKeTe TIOJIYYUTH, 00OpaTHUBIIKNCEH 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 pe3yJIbTaTe BHI IIOJIY4YUTE:

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

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢pGeKT MOKHO HOJIYyYUTh OAPYTUM CIOCOOOM, MCIIONb3Yys ajlbTEPHATUBHBIN THUI regclass; IPHU
stoM OID TaGauILbl BEIBOOUTCS B CHMBOJIBHOM BHUIE:

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

MexaHH3M HacJeTOBaHUS He CIIOCOOEeH aBTOMaTUYECKH pacOpenesisaTh JaHHble KOMaHO INSERT UM COPY
mo TabnuIaM B nepapxXuy HaclaegoBaHus. [I09TOMy B HallleM IIPUMeEPEe 3TOT OIIepaTop INSERT He BBIIIOJ-
HUTCS:

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

MBI MOTTIH HafiesIThCS Ha TO, YTO MaHHBIE KAKUM-TO 00pa30M IOMaAyT B TabMHUIy capitals, HO 9TOTO HE
MIPOMCXOOMUT: INSERT BCeTa BCTaBIseT HaHHBIE HEIIOCPEeNCTBEHHO B YKa3aHHYIO TabmuIly. B HEKOTOPBIX
cnydasix moOaBiisieMble MaHHbIe MOXKHO IIepeHalpPaBiIsaTh, UCIIONIb3ys npaBuna (cMm. I'maBy 39). OmHaKoO B
HaIlleM cjiydae 3TO He IIOMOXKET, TaK KakK Tab/luIla cities He COOepKUT CTONOIa state ¥ KOMaHOa OymeT
OTBEPTrHYyTa [0 IpUMEHEeHUs ITpaBua.

IouepHue TaOMUIIEI aBTOMATHYECKH HACJIEeOyIOT OT POOUTEIbCKON TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orpanndenusi NOT NULL (ecnu TONMBKO [JIs HUX He 3aJlaHO SBHO NO INHERIT). Bce ocTanmbHBIE OTpaHU-
4yeHHUS (YHUKAJILHOCTH, IIEPBUYHEBIN KJTI0Y U BHEIIHKE KJII04YM) He HacJIeoyIoTC.

Tabruila MOXKeT HaCJeOoBaThCA OT HECKOIBKUX POOUTEILCKUX TAaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B ce0e Bce CTOJIOILI 3THUX TAaOIUII, a TaK¥Ke CTOJIOITE, OIMMCaHHEIe HeIIOCPENCTBEHHO B €€ ompe-
menenun. Eciy B olpeeneHusIX POOUTEILCKAX U MoYepHeld TabIuI] BCTPETIATCS CTOMOIL C OOHHUM MMe-
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HeM, 3TH CTOJOIE OyOyT «00beUHEHHI», TaK YTO B loOYepHel TabIulle OKaKeTCs TOIbKO OOUH CTOJI0eI!.
YT0o06BI TaKOE 00beauHEeHNe OBIJI0O BO3MOXKHO, CTOJIOIB JOI2KHBEl UMETh OJMHAKOBBIM THUII HaHHEIX, B IIPO-
THBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHuYeHUSA-TpoBepky u orpanuydernss NOT NULL
00BbEeIUHSIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beOUHAEeMBIH CTOJI0er] MoIydYuT cBoicTBO NOT
NULL, ecnu kKakoe-mu60 U3 IMOPOXKIOAIOINNX ero onpemenenuii uMeeT cBorcTBo NOT NULL. Orpanuue-
HUS-IPOBEPKHU 00BeOUHSIOTCS, eCIIM OHU UMEIOT OOIMHAKOBBIe UMEHA; HO €CJIM UX YCJIOBUS Pa3/IndaoTCs,
MIPOUCXOOUT OIITHUOKA.

OTHOIlIeHWe HacJleloBaHus MexXay TabmuilaMu oOLIYHO yCTaHaBIMBAETCS ITPU CO3MaHUU OouyepHel Tal-
JIMIIBI C MCIIOJIb30BaHUEM IIPEOJIOKEeHUsI INHERITS onepaTopa CREATE TABLE. [Ipyro# criocob mo6aBUTh
TaKoe OTHOIIeHUE OIS TaOIUIIE, OTIPedeIéHHON IIOOXOOAIIINM 00pa3oM, — MCIIOIbh30BaTh INHERIT C Ome-
paTopom ALTER TABLE. [l aToro Oymyliiasi moYepHss Tabjuila HoIXKHa yKe BKITI0OYaTh Te Ke CTOJIOITH
(c coBmagamIMMMU UMEeHAMH W THIaMH), YTO U POOUTENIbCKasi Tabmuia. Takxke OHa OOJKHA BKIIIOYATh
aHaJIOTHYHbIE OTPaHUYEHUSI-ITPOBEPKHU (C TEMU K€ UMeHaMM U BhIpaxkKeHUsIMU). YOalIuTh OTHOIIEeHNWE Ha-
CIIeIOBaHUS MOXKHO C ITOMOIIIBIO YKa3aHUs NO INHERIT olepaTopa ALTER TABLE. [ImuHaMu4yeckoe gobas-
JIeHWe U yOaleHrue OTHOIIeHUN HacjleoBaHusI MOXKET OLITh IT0JIE3HO IPHU pPeanu3allui CeKITMOHNPOBAHU I
tabmauil (cMm. Pazmen 5.10).

st co3manus TabIUIEL, KOTOPas 3aTeM MOXKET CTAaTh HACIEeTHUKOM APYroi, yooOHO BOCIOIb30BAThHCS
IpenioX)eHueM LIKE oIepaTopa CREATE TABLE. Takas KOMaH{a CO30aCT HOBYIO TAaOIHUIy C TEeMH Ke
cTobIjaMH, YTO MMEIOTCS B MCXOmHON. Ecnm B MCXOomHOM TAOIMIIEI OIpPEneeHbl OrpaHudeHnst CHECK,
OJIS CO3MAaHUSA ITOJTHOCTHI0 COBMECTUMOM TaGIMITEI UX TOXKE HYXKHO CKOITMPOBATh, X 9TO MOXKHO CHEJaTh,
mo0aBUB K IIPEOJIOKEeHUI0 LIKE mapaMeTp INCLUDING CONSTRAINTS.

PoauTenbCcKyio TabIully HEIb3S YOAIUTD, II0OKa CYIIIeCTBYIOT YHAC/IeOBaHHBIE OT He€. [Ipu 9TOM B lo4uep-
HUX TaOIUIlaX HEeIb3s YOAIATh WX MOOU(PUIIMPOBATEL CTONOIIB HUJTH OTPAaHNYEHUS-IIPOBEPKHU, YHACIIEIO-
BaHHBIE OT POOUTENbCKUX Tabmuil. ECiu BBl XOTUTE yHOAIUTh TaOJIHIy BMECTE CO BCEMH €€ MOTOMKaMHy,
9TO JIETKO CHejlaTh, HOOABUB B KOMAaHAY yAaJIeHUsI POOUTEIIbCKOM TabJIMITH ITapaMeTp CASCADE (cM. Pas-
men 5.13).

ITpu u3MeHeHUIX ONpeneTeHuH 1 orpaHudYeHni cTonooB KoMmaHma ALTER TABLE pacaopocTpaHsaeT 9TH
U3MEHEHUs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalIuTb CTOJIOIE, YHACIEIOBAaHHEIE MOYEPHUMHU
TabnIuIlaMi, MOXKHO TOJIBKO C ITOMOIIIbIO ITapaMeTpa CASCADE. [Ipu co3maHUM OTHOIIEHWN HaclengoBa-
HUS KOMaHOa ALTER TABLE ClIegyeT TeM Ke mpaBuilaM o0beOuHEeHUS OyOIUPYIOIINXCS CTOJIOIIOB, YTO
U CREATE TABLE.

B 3ampocax ¢ HacnegyeMbIMH TabJIuIllaMy IPOBepKa MPaB JOCTYIIA BEIIIOIHSIETCS TOJIBKO B POOUTEIbCKOMR
Tabnuile. Tak, HaIIpuMep, HaJIM4YKhe pa3pelleHus: UPDATE 71 TaOIUIIE cities IIOOpa3yMeBaeT IIPaBo Ha
U3MeHeHNe CTPOK U B TAOMHUIlE capitals, KOTHA 9TO U3MEHEHUE OCYIIECTBIISIETCS 4Yepe3 cities. TeM
CaMbIM HOePKUBAETCS BUAUMOCTD TOT'0, UTO JaHHEIE HAXOOSITCA (TakK¥ke) B pOOUTEeNnbCKoM Tabnuie. Ho
M3MEHHUTDb JaHHBIE HEIIOCPEICTBEHHO B TAOIHIIE capitals HeNMb3sA 0€3 MOIOIHUTEILHOIO Pa3pelleHus.
9TO HmPaBUIJIO UMEEeT ABa MCKIIOYEHUSI — KOMAHOLl TRUNCATE M LOCK TABLE, IIPH BBIIOJIHEHWH KOTOPHIX
BCeraa MPOBEPSIOTCS pa3pelleHus: U OJIs JoYepHUX Ta0mull (To eCTh NpsiMoe oOpallleHue K TabIuIlaM 1
KOCBEHHOE€, Yepe3 POOUTENbCKYI0, 00pabaThIBAIOTCSI OOUHAKOBO).

IMomo6HBIM 06pa30M, MOMUTHUKY 3ALIUTH Ha YPOBHE CTPOK (cM. Pasmen 5.7) O poguTenbCKON TaOIUIIEL
MIPUMEHSIOTCS K CTPOKaM, IOJIy4aeMbIM U3 HOYEePHUX TaOJIUII TP BEITIOJTHEHUHY 3apoca C HacJieqOBaHU-
eM. [TonmuTuKY Xe Jo4YepHUX TabJUIl, eClTU OHU ONPEHeeHbl, HeHCTBYIOT TOJBKO KOTOa TaKue TaOIHITLL
SIBHO 3a1€MICTBYIOTCS B 3aIIpOCe; B 9TOM C/Iy4Yae BCe MOIUTHUKM, CBI3aHHbIE C POOUTEILCKUMHU Tabuia-
MU, UTHOPUPYIOTCH.

Ctopounue Tabmuiikbl (cM. Pazmen 5.11) MOTYT Tak»kKe BXOOUTH B MEPAPXUIO HACTIEOOBAHUS KaK POOUTEb-
CKUe UJTH JoYepHue TabIuIIE, TaK XKe, KakK 1 0ObIYHbIe. ECiiu B Mepapxuio HacjieJOBaHUS BXOOUT CTOPOH-
Hss Tabnulla, BCe omepalyy, He TTOOOepKUBaeMble el, He OyAyT MoAmepPKUBaThC Uepapxuen B 1IeJIOM.

5.9.1. OrpaHuyeHus

3aMeThTe, 4YTO HE BCe SQL-KOM&HJII:I MOT'yT pa6OTaTB C nepapxusaMMn HaCJlIegJOBaHUA. KomaHObI, BBITIOJ-
HAOIINe BbIGOpKy OaHHBIX, U3MEHEHNEe JaHHbIX U1 MOJII/I(bI/IKaLII/IIO CX€EeMBEI (Hanpnmep SELECT, UPDATE,
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DELETE, OOJIBIMTMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT U ALTER TABLE ... RENAME), OOBIYHO
110 yMoJT4aHuio o0pabaTrBaloT JaHHBIE HOUYePHUX TaOIUI] ¥ MOT'YT MCK/II0OYATh UX, €CJIHN IIOOePKUBAIOT
yKazaHue ONLY. KoMaHAH! A1 00CTyKUBaHUSA ¥ HAaCTPOMKY 6a3bl JaHHBIX (HalpuMep REINDEX U VACUUM)
00BIYHO PaboTalOT TOJIHLKO C OTAEIbHBIMU QU3NYECKUMU TabIUIlaMy U He TToAAePKUBaloT PEKYPCUBHYIO
00paboTKy OTHOLIEeHUN HacnenoBaHus. COOTBETCTBYIOIEE ITOBENeHNEe KaXKA0¥ KOMaHIbl OITMCAHO B €€
crpasBke (Komannasr SQL).

B03MOXXHOCTH HAcjegoOBaHUS CEPHE3HO OTPAHUYEHBI TEM, YTO MHAOEKCH (BKJTI0Yasi OTPAaHUYEHUS YHU-
KaJIbHOCTH) ¥ OTPAaHNYEHUST BHEIITHUX KITIOUEH OTHOCSTCS TONMBKO K OTAEMbHBIM TabIuIlaM, HO He K UX TI0-
TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUH BHEIIHUX KT04Yel. TakuM 06pa3oM, TpUMEHUTETEHO
K HAIeMy mpuMepy:

* Ecau MBI OOBSBUM cities.name C OrpaHHYeHHEeM UNIQUE MM PRIMARY KEY, 9TO He ImoMeInaeT moba-
BUTB B TAOIUIY capitals CTPOKH C Ha3BaHUSIMHU I'OPOJIOB, Y2Ke CYIIECTBYIOIIUMH B TabIUIle cities.
U sty ny6mupyroiuecs: CTPOKY 110 YMOTYaHuIo OyAyT BEIBOOUTHCS B pe3yJibTaTe 3alPoOCOB K cities.
Ha mene tabnuna capitals 0 YMOT4YaHUIO BOoOIIle He OyoeT cogepKaTh OrpaHudYeHre YHUKAJIbHO-
CTH, TaK YTO B HEM MOTYT OKa3aThCs HECKOIBKO CTPOK C OOHUM Ha3BaHUEeM. XOTs Bhl MOxkKeTe moba-
BUTBb B capitals COOTBETCTBYIOIIEE OTPaHUYEHNE, HO 9TO He HPEIOTBPATUT OAyOIUPOBaHUE IPU 00b-
eOIUHEHUHU C cities.

* Tlogo6HBIM 06pPa3oM, eClIM MBI yKaXKeM, YTO cities.name CChIJIaeTCs (REFERENCES) Ha KaKyl0-TO OPY-
ryio TabnuIly, 9TO orpaHuYeHue He OyOeT aBTOMaTUYEeCKHU PACIPOCTPAHEHOo Ha capitals. B aToMm
cllydae pellleHHeM MOXKeT CTaTh IBHOe mo0OaBjieHNe TaKOoI'o JKe OrPaHMYeHUsI REFERENCES B TaGIuily
capitals.

* Ecnu BH cOesiaeTe, 4TOOBI cTONOEI] npyrofl TaOIUILI CCHIIAJICS HA cities (name), B 9TOM CTOJOIIE
MOZXKHO 6yJ:[eT YKa3bIBaTh TOJIBKO HAa3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom CJIy4dae XOopouiero peiie-
HUS HET.

HeKOTopaH (bYHKI_II/IOHaJ'IBHOCTB, He pea/in30BaHHasa OJId I/IepapXI/Iﬁ HacCJiegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNPDOBAHUA. HOQTOMY 006s513aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpexXnae 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBAaHKUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjIegoBaHMA.

5.10. CeKumoHupoBaHue Tabnuy,

Postgres Pro mogfepzKuBaeT IPOCTOE CEKIMOHUPOBaHUe TaOmull. B 3TOM pa3merne OMUCHIBAETCS, KaK U
mouemMy GHIBAET II0JIE3HO MIPHUMEHSITh CEKIMOHUPOBaHUEe MTPH IPOEKTUPOBAHNY 6a3 MaHHBIX.

5.10.1. O630p

CeKIMOHMPOBAaHUEM JaHHBIX HAa3HIBAETCS pPa3bueHre OOHOM 60JIBIIION TOTMYEeCKOM TabIUITEl Ha HECKOIb-
KO MEHBIINX QU3NYECKUX CeKIni. CEeKIIMOHNPOBAHNE MOXKET IPUHECTH CJIEAYIOIIYIO TOIb3Y:

* B ompemenéHHEIX CUTyaIlUsIX OHO KapAWHAIbHO YBeIUYHBAEeT ORICTPOOeCTBHEe, 0COOeHHO Korma
GOJIBIIIOM MPOLIEHT YaCTO 3allpallliBaeMbIX CTPOK TAOIUIIEI OTHOCUTCS K OOHOM HMJIHM JIUIIL HECKOJIb-
KHM CcekIinsM. CeKIIMOHUPOBaHKe II0 CYTH 3aMeHseT BepxXHue YPOBHU [IepeBbeB HHIEKCOB, UTO VBe-
JIMYUBaAET BEPOSTHOCTh HaX0XKIeHUs Hanboee BOCTPeOOBAaHHEIX YaCcTel UHOEKCOB B IIAMSITH.

e Korma B BHIOOPKE HJIM U3MEHEHHWHN OAaHHEBIX 3aJleliCTBOBaHa 0OJIbIIas YaCcTh OOHOM CEKITUH, IIPOHU3BO-
OUTEILHOCTh MOXKET BO3PacCTH, eClii OyIeT BHIIOIHATHLCS IIOCIIeoBaTeIbHOe CKAaHUPOBaHUe 3TOMH
CEeKIINH, a He IIOMCK II0 HHIEeKCY, COIIPOBOKIAEeMBIM MPOU3BOJILHEIM YTEHHEM OaHHEX, pa30pocaH-
HEBIX IIO BCeH Tabule.

¢ MaccoBy0 3arpy3Ky U yoajleHue JaHHBIX MOXKHO OCYIIEeCTBIISATh, MOOABISASI U yaaasas CEeKIIUU, ec-
T TaKO¥ BapWaHT MCIIOIb30BaHUA OB IPedyCMOTPEH IIPU IPOEeKTUPOBAHUM CEKIINH. YoaneHue oT-
IeJIbHOM CeKIIMM KOMaHOol DROP TABLE U OelCTBHEe ALTER TABLE DETACH PARTITION BBLIIOJIHSIIOT-
cs1 Topa3mo OBICTpee, YeM aHaJIOTUYHAas MacCoBas oIlepallus. ITH KOMaHIbl IIOTHOCThIO HCKITIOYAIOT
HaKJIaJHEIE PAacXo[dbl, CBSI3aHHLIE C BBHIIIOJIHEHNEM VACUUM II0CJIe MacCOBOM oIlepalii DELETE.

¢ Pepnko ucmosyb3yeMble JaHHBIE MOXKHO IMepeHecTy Ha 0ojee Oell€Bbie U MeIJIeHHbIe HOCUTEIIH.

75



OmnpeneneHue JaHHBIX

5

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 npenmaraet nogaepKKy CIeOYIOIUX BUOB CEKIIMOHUPOBaHUS:
CeKLMOHMPOBaHME 110 ArUala3oHaM

Tabnuila CeKIIMOHUPYETCS MO0 «OHala3oHaM», OIMpenelEéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CcTOJIOIIOB, M He IepeceKaIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBATDL MaHHBIE TIO
Oualia3oHaM OaT MITH 10 Auana3oHaM HOeHTHU(PHUKaTOPOB OMpeneIEHHEIX OM3Hec-00beKTOB. I'DaHUITh
KaXkKaoro Auamnas3oHa CYUTAIOTCS BKJIIOYAIONIMMY HUXKHEEe 3HaUYeHNe U UCKII0YaoIIuMy BepxHee. Ha-
IpUMeD, eCJIU 7 TePBOM CEKITMM 3aflaH OMalia30H 3HAaYeHWH OT 1 o 10, a [OJIT BTOPOH — OT 10 [0
20, 3Ha4YeHue 10 OTHOCUTCS KO BTOPOM CEKITMH, a HE K TIEPBOH.

CeKIMOHMPOBaHYUE II10 CIIUCKY

Tabmnuiia CEKIIMOHUPYETCA C IIOMOIIBIO CIIMCKaA, ABHO YKa3EIBAIOIIIEIr0, KaKne 3Ha4YeHU A KJII04Ya O0JIZK-
HBI OTHOCUTHCS K KaxKIOU CEeKIINH.

CeKIMOHUPOBaHUE 110 XEITy

Tabnuila CEKITMOHUPYETCS I10 ONPEeNeIEHHBIM MOMYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS [IJI KaK-
mot cekmuu. Kaxmast CEeKIMSI COIePKUT CTPOKH, [JIsT KOTOPBIX Xelll-3HaYeHue KITio4ya pa3dueHus, me-
JIEHHOE Ha MO[YJIb, PaBHSETCS 3alaHHOMY OCTATKY.

Ecnu Bamemy mpuUIoKeHUI0 TpeOyoTcs apyrue GOpMbl CEKITMOHUPOBAHUS, MOXKHO TaKKe IPUOETrHyTh
K aJIbTePHATHUBHBIM peajan3allusiM, C UCIIOJIL30BaHUEeM HaCJIeOOBAHUS U IIPENCTAaBIeHUNi C UNION ALL.
Takwue IOOXOOb Jal0OT TMOKOCTh, HO He [al0T TaKOTO BEIUTPHIIIA B IPOU3BOJUTEILHOCTH, KaK BCTPOEHHOE
meKJjlapaTUBHOE CEeKITMOHUPOBAHUE.

10.2. leknapaTuBHOe CeKLMUOHUpPOBaHUue

Postgres Pro mo3BosisieT meKIapupoBaTh, YTO HEKOTOpas Tabiuila pas3fesiseTrcs Ha ceKiuu. Pa3menéH-
Has Ha CeKIuu TabNulla Ha3kIBAeTCS CEKUUOHUPOBAHHOU mabauuel. [IeKmapalus CeKIMOHUPOBaHUA
COCTOMT M3 OIIMCAHHOTO BHIIIIE ONpefeneHuss Memodad pa3bueHus u CIUCKa CTOJIOITOB UIIH BLHIPAXKEHUH,
00pa3yommx KU pa3bueHus.

CaMa CeKIIMOHMPOBaHHAas Tabulla SIBASETCS «BUPTYaJIbHON» M KaK TaKOBasi HE XPAHUTCS. XPaHUIIUIIE
HCIIOJIb3YeTCS €€ CeKyUsiMU, KOTOPBIE SIBISIOTCS OOBIYHBIMU TAGIHUIIaMU, CBI3aHHBIMU C CEKIIMOHUPO-
BaHHOM. B KaXX[I0# CEKIIMKM XPAHUTCS MOAMHOXKECTBO HAaHHBIX TAGJUILI, OMpenessieMoe e€ epaHul,amu
cekuuu. Bce CTpOKH, BCTaBIsieMble B CEKIIMOHUPOBAHHYIO TabIHIly, IepeHaIPaBiIsiOTCS B COOTBETCTBY-
IOIIMe CEKIIWW B 3aBUCUMOCTH OT 3HAUEHHUU CTOJIOLOB Kilto4ya pa3duenusi. ECiu mpyu u3MeHEeHUH 3Hade-
HUH K/T04a pa30ueHus: B CTPOKE OHA MEepPecTaéT yIOBIETBOPSThH OTPAHUYEHUSIM UCXOMHOU CEKIIUH, 9Ta
CTPOKa MepeMeIaeTcs B APYTYIO CEKIHUIO.

CaMu CekIMU MOTYT IIPEefCcTaBiATh COO0M CEKIIMOHMPOBaHHLIE TaOIUIIE, TAKUM 00Pa30M peaim3yeTcs
8/10JfC€HHOe CeKUUOHUpPoBaHue. XOTs BCe CEKLINU IOIKHBI UMETh Te XKe CTOJIOIIbI, YTO ¥ CEKITMOHUPOBAaH-
Has poOuTesbCKas Tabiuila, B KaXXA0M CEKLMU He3aBUCHMO OT OPYTHUX MOT'YT OBITH ONpenesieHbl CBOU
UHOEKCH, OTPaHMYEHUS U 3HAYEeHHUS II0 yMoadyaHuio. [TlompoOHee 0 CO3aHUM CEKIIMOHUPOBAHHBIX Tab-
JIUII ¥ CEeKIIMH paccKal3keiBaeTcs B onucanuum CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIHUIY B CEKIIMOHMPOBAHHYIO ¥ HA000POT Heb3si. OMHAKO B CEKIIMOHUPO-
BaHHYIO TaOIUITy MOXKHO MOOaBUTh B KAYECTBE CEKIIMH CYIeCTBYIOIIYIO OOBIYHYIO MU CEKITMOHUPOBAH-
HyI0 TaOnuIly, a TakKXXe MOXKHO yOaJIWUTh CEeKIMI0 U3 CEeKIIMOHHUPOBAHHOM TalJIMIEI U TPEBPATUTh €€ B
OTHENbHYIO TAaOIHUITy; 9TO MOXKET YCKOPUTL MHOTHE IIPOIeCCH 00cmykuBaHusi. OOGpaTUTECDH K OMMHMCAHUIO
ALTER TABLE, uT0o0H y3HaTh OOJIbIIE O ITIOAKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CekIny TakK¥Ke MOTYT OBITh CTOPOHHUMH TaOIUIIaMU, HO YITUTE, YTO UMEHHO MOJIh30BaTEIb OTBETCTBE-
HEH 3a COOTBETCTBHE COOEPzKUMOT'0 CTOPOHHEH TaGJIMIILI IIPaBUJIY CEeKIMOHWPOBAHUS, 3TO HE KOHTPO-
JIMPYEeTCS aBTOMATHYECKH. TaKXkKe CYIIeCTBYIOT M HEKOTOPhIe OPYTue OrpaHuYeHus . 3a MOgPOOHOCTSIMHU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.
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5.10.2.1. NMNpumep

ITpenmonmoxKuM, 4YTO MBI CO3TaéM 0a3y HaHHHIX OJIs OONBIION KOMIAHHUY, TOPTYIOIIEH MOPOXKeHEIM. KoM-
MaHUS YYUTHIBAET MaKCHUMAILHYIO TeMIIepaTypy U IMPOodaxKu MOPOXKEHOI o KaXK[bli OeHb B pa3pese pe-
TrOHOB. [To CyTH HaM HyXKHa CJIegyrollas Tabmuia:

CREATE TABLE measurement (

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

)i

Mt 3HaeM, 4TO GOJIBIITHHCTBO 3aIlpocoB OymyT paboTaTh TOJBKO C JAaHHHIMHU 3a MOCJIETHION HEemesro,
MeCHIl NI KBapTall, TaK KakK B OCHOBHOM 3Ta TaGJ'II/ILIa Hy}KHa OJIst (I)OpMI/IpOBaHI/IH TeKYH_[I/IX OT‘-IéTOB OJIst
py'KOBOJICTBa. t‘ITOGI:I COKPATUThb 06'béM XPaHAIIUXCA CTaPhIX HaHHBIX, MBI PEIIWJIN OCTABJIATHE OaHHEIE
TOJIBKO 3a 3 mocjemHux roga. HenyzKHbIe janHbIe MBI OyIeM yOasasiTh B Hadajie Kaxkaoro Mecsia. B aToi
CI/ITyaLII/II/I MBI MO2KE€M HCIIOJIB30BATh CEKIIMOHHNPOBaHUE OJIA YI[OBJ'IeTBOpeHI/IS{ BCeX HaAIIIuX TpGGOBaHI/IfI
K Tabiuile mokas3aTeJien.

YT0OBI HCIIOIL30BATh OEeKJIapaTUuBHOE CEKIIMOHNPOBaAHKE B 3TOM CJIy4dae, BEIIIOTHUTE CJIedyIollee:

1. Co3pmailiTe TaOIUIly measurement KaK CEKIIMOHUPOBAHHYIO TAOMUITy C IpedioXKeHnueM PARTITION BY,
yKa3aB MeToj pa30ueHus (B HaIlleM ciiydyae RANGE) M CIMCOK CTONOIIOB, KOTOPEIE OyoyT 0O0pa30BLIBATh
KJII04Y pPa30ueHus.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B oInpeneslieHnu KaXX0M CEKIIUU OOIXKHEI 3aJaBaThCsI I'PaHUILBI, COOTBETCTBYIOIIINE
MeTOony U KIII0YYy pa36I/IeHI/IH pOJIHTGJ'IBCKOfI TaGJ'[I/I].IBI. 3aMeThTe, 4TO YKa3aHHue I'PaHUlIl, TP KOTOPOM
MHOK€ECTBO 3HaUYE€HUY HOBOU CEKIIUU rmepeceKaeTCsa CO MHO2XKEeCTBOM 3HaYEeHWHU B OOHOU MU HECKOJIb-
KUX CYIIECTBYIOIIUX CEeKIUAX, GyneT OMIMOOYHBIM.

CexkIuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TaOmIuIlaMu
Postgres Pro (unu, BO3MOXKHO, CTOPOHHUMU TabmuilamMu). B 4acTHOCTH, IOJI KaXKIOOM CEKIUU MOZKHO
HEe3aBHUCUMO 3alaTh TaOIUYHOE MPOCTPAHCTBO U MapaMeTpPhl XpaHEeHUS.

B Hamrem nmpuMepe Kaxkpasi CEKIUs OOJIKHA COOePIKaTh JaHHBIE 3a OJWH MECSI], YTOOH JaHHBIE MOXK-
HO OBIJIO yOaasaTh IO MecsIlaM COTIacHO TpeboBaHUSAM. TaKkuM 00pa30M, HyKHBIE KOMaHIbI OYIyT BBI-
TJISIIeTh TaK:

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

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

CREATE TABLE measurement_y2007ml1l1 PARTITION OF measurement
FOR VALUES FROM ('2007-11-01'") TO ('2007-12-01");

CREATE TABLE measurement_y2007ml12 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

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

(Kak T'OBOPUIJIOCH PaHee, 'PaHUIIBI COCEIHUX CeKITUM MOT'YT OIIPenesiaATbCA OOUHAKOBEIMU 3HAYEHUAMU,
TaK KaK BEepPXHHE I'DAaHUIbEI HE BKIIIOYAIOTCA B Iraras30H.)

Ecnu BBl XOTHUTE pearin30BaTh BJIOZKEHHO€ CEKLIIMOHNPOBAHUE, OOIIOJIHUTEJIbHO YKAXKHUTE IIPEOJIO2KEeHU e
PARTITION BY B KOMaHOaX, CO3OAIOIINUX OTOEJIbHBIE CEKIINY, HAIIpUMEDP:

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

Korma 6ynyT CO3O0AaHBI CEKIIUU measurement_y2006m02, DAaHHEIE, mobOaBiIsIeMEBIe B measurement U IIO-
mafalolie B measurement_y2006m02 (MU JaHHBLIE, KOTOPHIE MOTI'yT n00aBISATHECS HEINIOCpPEeaCTBEHHO B
measurement_y2006m02 IIPYU YCIIOBUM COOJIIONEHUS OTPpaHUYEHUsT JaHHOM ceK1uu) OyOyT 3aTeM Iiepe-
HaIpaB/IeHbl B OHY M3 BIIOKEHHHLIX CEKIIWM B 3aBUCHUMOCTH OT 3HAUEHHs CTONIOIA peaktemp. YKa3aH-
HEIM KJTIOY Pa30MeHtsT MOXKeT IIepeceKaThCs C KIII0YOM Pa30MeHusT POOUTeNIsI, XOTS OIpemesaTh rpa-
HUITHI BJIOZKEHHOM CEKINMU HY2KHO OCMOTPHUTEJIBHO, YTOOBI MHOZKECTBO JAaHHBIX, KOTOPOEe OHAa IIPUHUMA-
€T, BXOJHUJIO BO MHOZKECTBO, AOIIyCKaeMoe COOCTBEHHBLIMH I'DAHUIIAMHU CEKIIUH; CUCTEeMa He IEITaeTCs
KOHTPOJIMPOBATL 3TO CcaMa.

ITpu moGaBIeHUHU B POOUTENILCKYIO TAOIUITy HaHHEIX, KOTOPBIE HE COOTBETCTBYIOT HUM OJHOM M3 CYIIe-
CTBYIOIINX CEKIINH, ITPOU30UAET OIIrOKa; MOOXOOSIIYI0 CEeKIINI0 Hy?KHO CO3[aBaTh BPYYHYIO.

Co3maBaTh B TabGIUIlaX OTPAaHUYEHUs C YCIIOBUSAMHY, 3aalOMIMMU I'PAHUIILI CEKINH, BPYYHYIO HE Tpe-
Oyetcs. Takue orpaHudeHus: OyOyT CO3aHbEl aBTOMATUYECKH.

3. Co3pgariTe B CEKIIMOHUPYEMOM TabJiuile MHOEKC I10 KJII0UYeBOMY CTOJIONy (Myiu cTonbliaM), a TaKXKe JIio-
Oble OpyTrue UHOEKCHI, KOTOPHIE MOT'YT IToHamoouThcs. (MHOeKC 10 KIII09y, CTPOro TOBOPS, CO3/IaBaTh HE
00513aTeNbHO, HO B OOJILIIIMHCTBE ClIydaeB OH OynmeT 1ojie3eH.) [Ipu aToM aBTOMaTHYecKu OyneT co3aH
COOTBETCTBYIOIINM MHIOEKC B KaXKIOM CEKIIUY U BCe CEKITUH, KOTOPHIE BH OyieTe co3gaBaTh UIHU ITPUCO-
eOUHSTh IO3[IHEE, TOKe OYAYT ComepsKaTh TaKOM MHAEKC. MHIEKCH /I OrPaHUuYeHNUs YHUKAJILHOCTH,
CO3O0aHHBIE B CeKL[HOHI/IpOBaHHOﬁ TaGJ'II/ILIe, ABIIAIOTCA «BUPTYAJIbHBIMK», KaK U CaMa CEKIITUOHUPOBAH-
Has Tabnuiia: GpakKTHYEeCKU MaHHEIE HAaXOOSTCS B HOYEPHHUX MHOEKCAX OTHENILHEIX TaOJIHII-CeKITUH.

CREATE INDEX ON measurement (logdate);
4.Y6emutech B TOM, 4YTO IlapaMeTp KoHurypamuu enable partition pruning He BBIKIIOYEH B
postgresqgl.conf. MHa4Ye 3ampockl He OyayT ONTHMU3UPOBATHCS HOIXKHEIM 00pa3oM.

B OAaHHOM IIpUMEpPE HaM HOTpeﬁyeTCH CO30aBaTh CEKIINUI0 Ka}KJII:II;I Mecdl, TaK 4YTO OBIJIO OBI Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIHM OB ¢jopMupoBan Tpebyemurii Kog DDL aBTOMaTHU4YeCKH.
5.10.2.2. Obcny>xuBaHue ceKuum

OOrryHO HAaOOP CeKInii, 00pPa30BaHHLIM M3HAYAILHO IIPH CO3TaHUM TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSTh HEM3MeHHEIM. Yale Hao00poT, MIaHUPYeTCs YaaIATh CeKITUKA CO CTaPEIMU HAaHHLIMU U IIepUOIuYe-
CKH MOOGaBIATh CEKIMHU C HOBEIMHU. OOHO M3 HanuboIee BaXKHLIX IIPEUMYIIIeCTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO ITI03BOJIET MPAaKTHUECKX MOMEHTAJIbHO BHITIONMHATL TPYIOEMKUE OIlepalluH,
U3MEHsIST CTPYKTYPY CeKIui, a He pU3uUYecKu mepeMelras 0onbiire 00bEMEI MaHHEIX.

Cawmeblii Térkuii crocob yOanauTh cTaphle JaHHble — IIPOCTO YOANIUTh CEKILMI0, CTaBIIyI0 HEHYKHOMU:

DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIUTh MUJUIMOHEI 3aIucell ropa3no ObICTpee, YeM YOAJIAThH UX 110 OMHOM. 3aMeThTe, OJHAKO,
4TO IpUBeAEHHas BhIIe KOMaHa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé onuH yacTo 60/1ee IpeAnoYTUTE IbHEIM BapuaHT — yopaTh CEKIIUIO M3 T'JIaBHOM TabIUIEl, HO coXpa-
HUTb BO3MOIKHOCTE 00palaThCsa K Hell KaK K CaMOCTOSITEJIbHOM Tabmulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu aTOM MOXKHO OymeT mpomoIKaTh paboTaTh C HaHHBEIMH, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHUY O4YE€Hb KCTAaTHU OyHeT cIesiaTh PE3EPBHYIO KOMUIO JAaHHHBIX, UCIOJIBE3Ys COPY, pg dump
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niy momoOHbIE cpencTBa. Bo3MOXKHO, 9TH HaHHBIE TAaKXKe MOXKHO OyeT arperupoBaTh, I€PEBECTU B KOM-
TMaKTHBIM (popMaT, BEIIOIHUTE OPYTYI0 00paboTKy MM MOCTPOUTH OTYETHI.

AHanoruyHbeIM 06pa3oM MOZKHO A00aBISIThL HOBYIO CEKITUIO C JAaHHBIMU. MBI MOXKEM CO3[aTh IIYCTYIO CEK-
IIMIO B I'JIaBHOM TaOIHMIle Tak Ke, KaK MBI CO3[aBaJii CeKIIMU B UCXOOHOM COCTOSIHUU IO 3TOIO:

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

A wHOTHa ymoGHee CO37laTh HOBYIO TAOJIUIy BHE CTPYKTYPH CEKIIUU U COENAaTh €€ MOTHOIEHHOU CEeKIIH-
el mo3xke. [Ipu TakKOM IIOAXOHe HOBBLIE JaHHEIE MOXKHO OyOeT 3arpy3uTh, IPOBEPUTL U IPeoObpa30BaTh
IO TOTO, KAK OHU MOSIBATCSA B CEKIIMOHHUPOBAHHOU Tabiuie. OGoiTHCE 663 KPOIOTIIMBOTO BOCIPOKU3BeE-
OeHUs OIpeaesIeH!usT POOUTEIbCKOM TaOIMIIEI MOXKHO, BOCIIOIL30BABIINCE (PYHKIIMOHATBHOCTBIO CREATE
TABLE ... LIKE:

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

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

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

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

ITpexkme yeM BHITTOMHSATH KOMaHOy ATTACH PARTITION, PEKOMEHIOyeTCsI CO37aTh OTpaHudYeHue CHECK B
IpHUCoeNuHIeMOM TabHIle, COOTBETCTBYIOIIEE 0XKUTaeMOMY OTPaHUUYEHUIO CEKITUH, KaK ITOKAa3aHOo BHIIIE.
Braromapst 9TOMy cucTeMa CMOXKeT 000HTHCEH 063 CKaHUPOBaHUsI, HEOOXOIUMOTO [IJIsT TPOBEPKHU HESIBHO-
TO OTpaHUYeHUus ceKuu. be3 9Toro orpaHnueHnss CHECK TabnuIly Hy>KHO OyeT IPOCKaHUPOBaTh U ybe-
OUTHCS B BBEIIIOJTHEHUM OTPAHUYEHUS CEKUMHU, YOEepXKUBasi OJIOKUPOBKY ACCESS EXCLUSIVE B POOUTEJb-
ckoil Tabnurie. [Tocse BEIIOJTHEHU S KOMaHOEL ATTACH PARTITION 9TO CTaBlllee HEHYKHBIM OrpaHUYeHUe
CHECK PEKOMEHIYEeTCS yHaIuTh.

Kak roBopuocs BhIIIIE, B CEKITMOHUPOBAHHBIX TAaOIUIIaX MOKHO CO30aBaTh MHAEKCH TaK, YTOOBI OHU ITPU-
MEHSIJINCh aBTOMaTUYEeCKH KO BCEU Mepapxuu. ITO 0YeHb YHOOHO, TaK KaK WHIOEKCUPOBAThCS OyOyT He
TOJIPKO BCe CYII[eCTBYIOIINE CEKINY, HO U JII00BIe CEKIUY, co3maBaeMule B OyaymeM. Ho ects ogHO orpa-
HU4YeHVe — TaKOU CeKIIMOHWPOBAHHHIN HHOEKC HEJIb3s CO3OaTh B HeOJIOKUPYIOIIeM pexXuMe (C yKa3aHU-
eM CONCURRENTLY). YT0oOH n36ezkaTh OJIOKUPOBKY Ha OOJITOe BpeMs, OJIsI CO3aHus UHAEeKCa B CaMOM CeK-
IMOHWPOBaHHOMN TabJIMIle MOXKHO UCIIOIb30BaTh KOMaHAy CREATE INDEX ON ONLY; TaKOW MHOEKC OymeT
TIoMeYeH KakK Hepabouui, U oH He OyJeT aBTOMaTU4YEeCKU NPUMEHEH K ceKIusaM. MHaeKCh cOOCTBEHHO
B CEKITUSX MOXKHO CO3[aTh B MHOAUBUAYAIbHOM IIOPAOKE C yKa3aHueM CONCURRENTLY, a 3aTeM npucoeou-
HUMb X K UHOEKCY POOUTENIS], UCII0/Ib3YsI KOMaHy ALTER INDEX .. ATTACH PARTITION. [Tocie Toro Kak
WHIEKCHI BCEX CEKLMM OyoyT IPUCOEeOUHEHH K POOUTEIbCKOMY, IOCIeHNM aBTOMaTUYECKH ITePedaéT B
pabouee cocrosinue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);
CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);

ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

3TOT HpI/IeM MOZKHO ITPUMEHATh U C OTPaHUYeHUAMHN UNIQUE M PRIMARY KEY; OJIsI HUX HHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OTPaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);
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ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key

ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.10.2.3. OrpaHu4YeHus

C CEKIIMOHNUPOBAHHBIMHU TaﬁHI/II_IaMI/I CBsA3aHHI CJIEOYIOIIIYE OTPaHUYEeHUA:

Co3zgaTthb OrpaHHMY€eHNe YHUKAJIbBHOCTH MJIN II€PBUYHOI'O KJII0Ya OJIsd CeKHHOHHpOBaHHOﬁ TaOTUITEI
MO2ZKHO, TOJIBKO €CJIM KIIIOYM CEKIIMHM He BKII0YaloT HUKaKue BEIPpa2KE€HHU S UJIN BEISOBEL (bYHK].[I/Iﬁ UB
OorpaHn4YeHHe BXOOdAT BCe CTOJIOIEI KITIOYa CEKIIMOHHNPOBaHUA. 310 yciioBue 0OBSICHSIETCS TEM, UTO
OTOeJIbHbIEe MHOEKCHI, o6pa3y101.u1z1e OorpaHHM4YeHHrne, MOT'yT HEIIOCPEeOCTBEHHO obecreYynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIHUAX. HOSTOMy CaMa CTPYKTypa CEKIHMOHUMPOBAHUA OOJI2KHA I'aPaHTUPO-
BaThb OTCYTCTBHE JIY6J'II/IKaTOB B Pa3HBIX CEKIUAX.

Co3pmaTth OrpaHNYEeHHEe-UCKIII0DYEeHNEe, OXBAThIBAIOIII€€e BCIO CEKIIMOHNPOBAHHYIO THGHHHY, HEeJIb34;
MOZKHO TOJIBKO IIOMECTHUTBL TAaKO€ OrPaHUYEHNE B KaKOYI0 OTOEJIbBHYIO CEKIINIO C JaHHBIMH. U sto
TaKXe ABJIdeTCd CJIiedCTBHEeM TOro, 4YTO YCTaHOBUTE OT'PaHUYEHU I, HeﬁCTBYIOHIHe MezXKOy CEeKLIusAMU,
HEBO3MOXKHO.

HecMmoTps Ha TO, YTO MePBUYHEIE KJIIOUM B CEKIIMOHUPOBAHHLIX TAOIUIAX IIOOIePKUBAIOTCS, BHEIII-
HHUE KJII0YHM He MOTYT CChIIAThCSA Ha Takue TaOmuilbl. (CChIIKM Ha BHEIIHUE KITIOYH OPYTUX Tabuiy
U3 CEeKIIMOHUPOBAHHEIX TaOIUI IIOOIePKHUBAIOTCS.)

Tpurrepsl BEFORE ROW IIPU HEOOXOAUMOCTH HOJIZKHBI OTIPENEIIATHCS B OTOEJIbHBIX CEKIIUAX, a HE B
CEeKITMOHUPOBAHHOU Tabnuile.

CMelnmBaHWe BPEMEHHHIX U ITIOCTOSTHHBIX OTHOIIIEHUY B OJJHOM IOepeBe CEKIIMOHUPOBaHUS He AOITyC-
KaeTcs. TakuM 06pa3oM, eCiiu CeKITMOHUPOBaHHas TabIuila IOCTOsSHHAS, TAKUMH K€ TOJIKHEBI OLITh
€€ CEeKIIUH; C BpeMEeHHBIMH TabIuIlaMy aHaJIOTUYHO. B cilydae ¢ BpeMeHHBIMH OTHOIIIEHUSIMU BCE
TaOIUIEI TepeBa CeKITMOHNPOBAHUS MOJIKHEI OBITh U3 OMHOT'O CeaHca.

Ha ypoBHe peanu3allni OTOEIbHLIE CEKITUM CBSI3LIBAIOTCS C CEKITMOHHUPOBAHHOM TaOIUIel cpeacTBaMu
HacjaemoBaHusA. OOHAKO C OeKJIapaTHBHO CEKIMOHHUPOBAHHBIMU TAOJIMIIAMHU WM HUX CEKIUAMU HEeNIb3d
KUCIIONH30BaTh HEKOTOPYIO OO0Iy0 QYHKIIMOHATHHOCTh HAC/IeIOBAaHMUs, KaK OMMCAHO HHXe. A WMEHHO,
CeKITHS He MOXKeT UMeTh HUKAKUX OPYTUX POOUTesel, KpoMe CeKIIMOHWPOBAaHHON TAaGIHUIIE], K KOTOPOMH
OHa OTHOCHTCSI, PaBHO KaK U JIo0as Tabnuila He MOXKeT HacC/IeloBaThCs ¥ OT CeKIIMOHHUPOBAHHOM, U OT
OOBLIYHOM TaOJMIIEI. DTO 0O3HAYAET, YTO CEeKIMOHUPOBAHHBIE TAOJMIIEI ¥ MX CEKIIMH He COBMEIAloTCs B
vepapxuy HacJIegoBaHMs C OOBIYHBEIMY TaOJIHUITAMH.

Tak KakK uepapxusi CEKIIMOHUPOBAHMUS, 00pa30BaHHAs CEKIIMOHUPOBAHHOM TaOIUIEeH U €€ CEeKIIUSIMH, SIB-
JISIeTCSI OMHOBPEMEHHO M MepapxXuel HacJleqOBaHMsI, OHAa COOEePKUT tableoid ¥ Ha Heé PaCIPOCTPAHSI-
IOTCsI BCce OOLIYHBIE IIpaBUIa HACIeqOBAaHUs, OMMCaHHbIe B Pa3nere 5.9, ¢ HEKOTOPLIMU MCKITIOYEHUSIMU:

B ceklusix He MOKeT OBITh CTOJIOIOB, OTCYTCTBYIOIIHUX B POOUTEILCKOM Tabmuile. Takue CTOJIOITHI
HEBO3MOXKHO OIIPEeNeIuTh HU IPKU CO3TaHUM CEeKIIUH KOMaHOOM CREATE TABLE, HU IyTEM IIOCIIENYIO-
1ero moOaBleHus B CEKITMM KOMAHIOM ALTER TABLE. TaGHIIEI MOTYT OBITH IOOKJTIOYEHEl B KQUECTBE
CeKIIU¥ KOMaHOOM ALTER TABLE ... ATTACH PARTITION, TOJILKO €CJIA UX CTOJIOILI B TOYHOCTHU CO-
OTBETCTBYIOT POOUTEIILCKOM Tabsulle, BKIOYas CTOI0er oid (eC/Iu OH eCTh).

Ol"paHI/I‘-IeHI/IH CHECK BMeCTe C NOT NULL, onpenenéHHHe B CeKHHOHHpOBaHHOfI Tabnule, Bcerma Ha-
CIIeOyIOTCd BCeMH €€ CEeKITUSIMHU. Ol"paHI/I‘IeHI/ISI CHECK C XapaKTepI/ICTI/IKOﬁ NO INHERIT B CEKIIMOHHU-
POBaHHBEBIX TabIuIIax co3maBaTh HeMb3sa. TakkKe Hejb3sd yOajauTh OrpaHuYeHne NOT NULL, 3aJaHHOe
IOJIs1 CTOJIOIIa CeKIINY, eCJIM TaKoe XKe OrpaHHN4Y€eHue CYyIIeCTBYET B pOHHTeHbCKOﬂ Tabnue.

Hcmonb30BaHue yKa3aHUs ONLY IPHU HoOaBIeHWH HUITH YOaJleHUU OrPAaHUYEHUS TOIBKO B CEKITHO-
HUPOBAHHOU Tabiulle MOAmepPKUBAETCS JIUIITb KOI'a B Hel HeT CeKiuii. Eciu CeKiuu CyIecTBYIOT,
ITPU ITOIBITKE MCIOJIF30BAHMS ONLY BO3HUKHET oImubKa. C Opyrod CTOPOHBI, OTPaHUYEHUS MOXKHO
moGaBiIsATh MU YOAIATh HEIIOCPEICTBEHHO B CEKIUAX (€CJIM OHU OTCYTCTBYIOT B POJUTENBCKOM Tab-
auIe).

Tak KakK CeKIIMOHHPOBaHHAsA TabnuIla caMa 110 cebe He COIepKUT JaHHbIe, KCI0JIh30BaHue
TRUNCATE ONLY IJI CEKIIMOHHPOBAHHOM TaGJIMIIEI BCerga OyIeT CYUTAThCS OIIHOKOM.
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5.10.3. CeKuMOHMpOBaHUe C UCNOJIb3OBaHUEM HacnenoBaHUA

XOoTsI BCTPOEHHOE MeKIapaTHBHOE CEKITMOHWPOBAHME IT0JIE3HO BO MHOTHX YaCTO BO3HMKAIOIIUX CHUTya-
nusx, 6eIBalOT 0OCTOSATENLCTBA, TPebyrore 60ee ruOKOro moaxona. B aToM ciydae CEKIIMOHUPOBaAHUE
MOZKHO peajin30BaTh, IPUMEHWB MeXaHU3M Hac/IeqJOBaHUs TaOJIHI], YTO JacCT PsiT BO3MOXKHOCTEH, HEeMOo/I-
OepKUBAEeMEIX IIPU OeKJIapaTUBHOM CEKLIMOHWPOBAHUY, HAIPUMED:

HpI/I OEKJIaPATUBHOM CEKIIMOHHPOBAHHNHU BCe€ CEKIIUMU OOJI2KHBEI UMETh B TOYHOCTH TOT K€ Ha6op
CTOJ'I6I_IOB, YTO U CEKIIMOHHUPpyeMas Ta6nm_[a, TOorga KakK 0OBIYHOE HacCJiegoBaHHue Ta6J'II/II_I OOIIyCKaeT
HaJIn4ue B JOYEPHUX Ta6n1/1uax OOIIOJIHUTEJIBHBIX CTOJ'[6I_IOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

MexaHu3M HaclegoBaHUS T&6JII/I]_[ IIogoepzxKruBaeT MHOXKECTBEHHOE HaClleJOBaHUe.

C mekJlapaTUBHHIM CEKIIMOHMPOBAaHUEM MOOOEPKUBAETCS TOJIBKO pa3bueHue Mo CIHCKaM, II0 guala-
30HaM U II0 Xellly, TOrfa KakK C HacliemoBaHUeM TaOJuIl JaHHbIe MOXKHO Pa3desiTh 0 JTII000MYy KpH-
Tepuio, BEIOpaHHOMY ITojIb3oBaTeneM. (OmHaAKO 3aMeTbTe, YTO eCJIM UCKII0YEHNE 10 OTPaHUYEeHHUI0
He 1T03BonseT 3¢ (GEeKTUBHO YCTPAHSITD MOoYepHUEe TaOIUIIL U3 IIJIAHOB 3aIlIPOCOB, IIPOU3BOIUTETb-
HOCTB 3aITpoCoB OymeT oueHb HU3KOH.)

Il71s1 HEKOTOPHIX OTIepalnil C HeKJapaTUBHEIM CEKIIMOHUPOBaHUEM TpebyeTcs 6omee cunbHas GITOKH-
POBKA, YEM C UCIIOJIb30BaHMEM HaclemoBauus. HanpumMmep, ois moOGaBIeHUs WU YOAJIEHUS CEKIIUH
M3 CEKIIMOHMPOBAHHOU TaOIULIEI TPEOYETCS YCTAHOBUTH OJIOKUPOBKY ACCESS EXCLUSIVE B POOHU-
TeJIbCKOM Tabmnulle, Torma Kak B ciIydae ¢ OOBIYHEIM HacleqoBaHMEM JOCTAaTOYHO OJIOKUPOBKU SHARE
UPDATE EXCLUSIVE.

5.10.3.1. NMpumep

B saToM mpuMepe OyfeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHMS, paBHO3HAUHAsI CTPYKTYpPe U3 IpuMepa C
meKJIapaTUBHEIM CEKIIMOHUPOBAHUEM. BEITIOMHUTE CledyIoine e CTBUS:

1. Co3maiiTe «rmaBHYIO» TabIUIy, OT KOTOPOM OyayT HacJemoBaThCA BCe «IoUYepHHUe» Tabmullel. I'TaBHas

Tabnuila He OymeT comepkaTh maHHBIe. He ompemesnsaiiTe B Hell HUKaKHe OTPaHUYeHUS-IIPOBEPKHU, €C-
JTH TOJIBKO BBl HEe HaMepeHBl IPHMMEHHTh MX BO BCeX modyepHHux Tabmuiax. Takke He MMeeT CMEBICIIa
oIrpenesisiTh B HeHM KakKue-Tu00 MHIOEKCH HUJIM OTPaHNuYeHHs] YVHUKAILHOCTHA. B HallleM mpuMepe riaB-
HOU Tabnunel OyOeT measurement CO CBOMM M3HAYAJIbHBIM OIIPEIETIEHUEM:

CREATE TABLE measurement (

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

)i

. Co3maliTe HECKOJILKO «IOYePHUX» TabJIUI], YHACIegoBaB UX BCe OT ryiaBHONW. OOBIYHO B TaKUX TabIH-

1ax He OyZeT HUKAKUX JOIIOJIHUTENbHEIX CTONION0B, KpOMe YHAacJIeqOBaHHEIX. KakK U C JeKjlapaTUBHEIM
CEeKIIMOHMPOBaHUEeM, 3TU TaOJIUIILEI BO BCEX OTHOIIEHUAX OyOyT OoOBUHEIMM Tabnuiamu Postgres Pro
(1M1 CTOPOHHUMU TaOIUITAMM).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l1 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. HOﬁaBbTe B Jo4YepHHue Ta6J'II/II.[I>I HeIIePEeKPHIBAKININEeCa OIPAaHUYEHHUd, OIIpenesidiolire OOIIyCTHMEIE

3HAYEeHUS KIYeHn OJI KaxKOou U3 HUX.

TUOWYHBIE TPUMEPH TAKUX OTPAHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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Y6enuTteck B TOM, YTO OTPAHUYEHUS HE IIEPECEKAIOTCS, TO €CTh HUKAKNe 3HaUYeHU s KJTI09a He OTHOCST-
Cs1 cpaldy K HECKOJIBKUM A04YepHUM Tabnunam. HanpuMmep, 4acTo OOMyCKAIOT TaKyio OIIMOKY B OIIpe-
OeJIeHUY OUana30HOoB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OymeT paboTaTh, TaK KakK HESICHO, K KaKOi fjouepHel Tabnuile JOIKHO OTHOCUTHCS 3HAYEHUe
200. TTosToMy guUama30Hbl HOIXKHEI ONPENesIAThCS CIIeaylomuM o0pa3oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml1l (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml2 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmoi modyepHer TabmuIlkl CO3TaiTe HHOEKC M0 KITI0YUeBOMY CTOJIOIY (Mau CTOJI0IIaM), a TaKxkKe
mo0Ble IPyTrHUe HHOEeKCH 110 CBOeMY YCMOTPEHUIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);

CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);

CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate);

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate);
)

CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI XO0TUM, 4TOORI HAIlle IPUI0XKEHNE MOTJIO CKa3aTh INSERT INTO measurement ... W JaHHBIE OKa-
3aIKUCh B COOTBETCTBYIOIEH modyepHed Tabnuile. Mbl MOXKeM OOOUTHCS 3TOT0, MOOABUB MTOOXOISIIYIO
TPUTTEPHYIO GYHKIIUIO B II1aBHYIO Tabnuy. Ecinu manHble Bcerga OyayT mo0aBiasiThCS TOILKO B IIOCIe[-
HIOIO MOYEePHIOo TabnuIly, HaM OyOeT DOCTAaTOYHO OYEeHb MPOCTOM GPYHKITUN:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

Ilocne be'HKI_[I/II/I MBI CO37IaIUM BBLI3LIBAIOIITHI eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEI DOKHEI MEHSTH OIpefesieHre TPUTTEPHOM GYHKUMU KaXKOBIA MecsIl, YTOOB OHa BCEerga BCTaB-
JIsifia JAHHBIE B TEKYIIYIO HoYepHIon Tabmuily. OnmpeneneHne caMoOro TPUITEpa, OOQHAKO, MEHSTh He
TpebyeTcs.
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Ho MBI MOKeM TakKe CHesiaTh, YTOOB CEPBEP ABTOMATHUUYECKH HAaXOOUJI HOYEPHIO TabIumy, B KOTO-
PYIO HY2KHO HaAIIpaBUTh A00aBiIsieMyio CTPOKY. [ 9Toro Ham nmotpebyeTcst 60jee CIOXKHAS TPUTTED-
Hast QyHKIIU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01'"' AND
NEW.logdate < DATE '2006-03-01' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01' AND
NEW.logdate < DATE '2006-04-01' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01' AND

NEW.logdate < DATE '2008-02-01' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$9

LANGUAGE plpgsqgl;

OnpeneneHI/Ie TpUurrepa ocTaéTcs IIPEeXKHUM. 3aMeThLTE, 4YTO BCE YCIIOBUA IF OOJI2KHBEI B TOYHOCTH OT-
PaxXaTh orpaHu4YeHusa CHECK COOTBETCTBYIOIIIHUX NOYEPHHUX Ta6J'II/I].[.

XoTs aTa QYyHKIUS CJIOKHEE, YeEM BapUaHT C OOHUM TEKYIIUM MeCsUeM, eé He TMPUAETCS TaK 4acTo
MOOu(UIIMPOBATh, TaK KaK BETBU YCIIOBUH MOXKHO JOOABUTHL 3apaHee.

IIpumeuyaHnue

Ha mpakTtuke OymeT jydlle CHadaja IIPOBEPSTh YCJIOBHE [JIsI OCIegHEelN modYepHel TabJIMITH,
€C/T¥ CTPOKH H00aBJISAIOTCS B HEE Halle BCEro, HO [JIsi HPOCTOTH MBI PACIIOIOXKUJIU ITPOBEPKU
TPpUITEPa B TOM 2XKe IMOPAOKe, 4YTO U B OPYTI'UX cbparMeHTax KOIa OJid 3TOro IIpuMepa.

[pyroit cnoco® mepeHampaBieHUs HOOABISEMBIX CTPOK B COOTBETCTBYIOUIVIO HOYEPHIOI TabmUIly
MOZKHO peaii30BaTh, OIPeNeIuB s IIaBHOW TaOIUIIEI He TPUTTED, a IpaBuia. HanpuMmep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01"' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m0l1 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01"' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m01 VALUES (NEW.*);

C mpaBuJIaMHu CBSI3aHO ropa3mo O0JIbIlle HaKJIaJHBIX PACX0IOB, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3allpoCy B I1eJIOM, a He K KaX[o# cTpoke. [I03TOMy 3TOT CII0co0 MOXKET OBITh 60Jiee BEIUTPHIIITHEIM ITPH
MaccoBOM mobOaBiieHuY maHHBIX. OOHAKO B GOJILIIMHCTBE CITy4YaeB TPUITEPH OyayT paboTaTh OBICTPee.
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VuTHuTe, YTO KOMaHIa COPY UTHOPHUPYET IIpaBuiia. EC/TH BB XOTUTE BCTABUTH MAHHEIE C IIOMOIIBIO COPY,
BaM MPUAETCST KOIMPOBATEL UX CPa3y B HYXKHYIO OUYepHIO0 TabIuIly, a He B T1aBHYI0 Tabnuily. C mpyroi
CTOPOHEHI, COPY HEe OTMEHSEeT TPUTTEPEI, TAK 9YTO C TPUITE€PAMHU BEI CMO2KeTe UCIIOJIb30BaThb eé OG])I‘-IHLIM
o6Gpas3oM.

Emé oguH HEIOCTAaTOK MOAXOMAa C IIPaBUJIaMH CBSI3aH C HEBO3MOXKHOCTBHIO BBIIATh OLIUOKY, €CIIH HO-
OaBnsgeMas CTPOKa He IOAMNajaeT HU IIOf OJHO W3 IIPABHUJI; B 3TOM CjIy4yae JaHHBIE IIPOCTO IIOMagyT
B TJIaBHYIO TaGJIHITy.

6. YbemuTtech B TOM, UYTO IIapaMeTp KoHpurypamuu constraint exclusion He BBIKJIIOYEH B
postgresqgl.conf. B IPOTUBHOM cily4dae modepHUE TaGIUIbI MOTYT CKAHMPOBATHCS, KOTIa 3TO HE Tpe-
OyeTcs.

Kak y»e MO>KHO TIOHSATh, IJIST Peannu3aliii CI0XKHOM nepapxuu Tabmull MoxkeT moTpeboBaTthest DDL-kop
3HAYUTETbHOTO 00bEMa. B maHHOM mpuMepe HaM MOTPebyeTcss coO3maBaTh JOYEPHIOW TaGIUIy KaXKIbIH
Mecsill, TaK 4To ObII0 OBl Pa3yMHO HaMMCaTh CKPUMT, GopMupyomui TpebyeMurit komg DDL aBTOMaTH4e-
CKH.

5.10.3.2. O6cny>xuBaHue Tabnuuy, CEKLMOHMPOBAHHbIX Yepes3 HacJsieaoBaHue
Y10o6BI OBICTPO YAAIUTh CTaphle HaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO0 HEHYKHOM TOYEPHIO TabJIuILy:

DROP TABLE measurement_y2006m02;

YTOOkI YOQIIUTE OOYEPHIOIO Ta6mmy U3 MepapXruu HaC/ieodOBaHHNsA, HO COXPAHUTH K Hel OOCTYII KaK K
CaMOCTOSITENIEHOM Ta6nuue:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yto6BI HOGABUTH HOBYIO AOYEPHIOK TAOIUITY /IS HOBBIX JaHHBIX, CO3MalTe MYyCTYIO HOYEPHIO Ta0JHILy
TakK Xe, Kak 10 3TOT0 CO3[aBajy HadaJlbHEIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

Mo2KHO TaKXe C03[aTh HOBYIO TabIUIly ¥ HAIIOJTHUTL €€ NJaHHLIMU A0 HoOaBJIeHUS B MepapXuio TabJIuil.
OTO IO3BOJIUT 3arPy3UTh, IPOBEPUTH U ITPU HEOOXOOUMOCTH ITPpeoOpa30BaTh JaHHBIE N0 TOTO, KaK 3aIlpo-
CHI K TJIaBHOM TabJinile CMOTYT UX YBUMEThD.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS);
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— BO3MOXHa MOOINONHUTENbHAad [NOOrMOTOBKA IaHHLIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. OrpaHu4yeHun
C peanusanuel CeKIIMOHNPOBaHMUA depe3 HaclleJOBaHUE CBI3aHbI CIEOyIONIe OrPaHUYeHU:

* Cucrema He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBISIOTCS JIM BCe OTPaHUYeHHsI CHECK B3aHMHO HC-
Kmovaomumu. [ToaTomy 6e3onacHee OymeT HaMUCATh U OTJIAOUTH KOM AJsT GOPMUPOBAHUS OOUYED-
HUX TAOIUII ¥ CO3TaHUS W/UIK U3MEHEHUS CBI3aHHBIX 00BEKTOB, YeM [OejlaTh 3TO BPYUHYIO.

» Tloka3aHHBIE 37IECh CXEMEBI TOOPA3yMEBAIOT, YTO KITFOYEBOM CTOJIOEI] (MK CTOJIOIEI) B CTPOKE HUKO-
roa He MEHSIETCS, UJIM MEHSIETCSI He HaCTOJIbKO, YTOOB CTPOKY MOTPe60OBANIOCh TEPEHECTH B APYTYIO
cexknuio. Ecimu XKe MOMLITaThCS BRITOTHUTEL TAaKOM OmlepaTop UPDATE, MPOU30HAET omnbKa M3-3a Ha-
pyILIeHUs orpaHuYeHust CHECK. Eciu BaM HYy2KHO 00paboTaTh U TakKue CJIydau, Bl MOXKETE YCTaHO-
BUTD OOXOMOSIINE TPUITEPHI Ha 0OHOBJIEHNE B OYEPHUX TabJIHMIIaX, HO 3TO eIlé OOJIbIe YCI0XKHUT
yIIpaBjieHNEe BCel KOHCTPYKILUEN.

* Ecnu BB BBITIONHSIETE KOMaHOB VACUUM MITH ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO 3aMycC-
KaTh OJI KaXKaol mouepHed Tabauiel B oToenbHocTH. KoMaHga
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ANALYZE measurement;
oOpaboTaeT TOIBKO I'JIaBHYIO TabIIHUITy.

* OmepaTophl INSERT C IPEIJIOKEHUSIMU ON CONFLICT CKOpee BCcero He 6ymyT paboTaTh 0XKMIaeMbIM
006pa3oM, Tak Kak JeMCTBHe ON CONFLICT IpednpUHUMaeTCs TOJIbKO B ClIy4ae HapylIeHUN YHUKAIb-
HOCTHY B YKa3aHHOM I1€JIeBOM OTHOIIIEHUHY, a He ero JOYePHUX OTHOIIEHUIX.

e Jlna HampaBIE€HUS CTPOK B HYXKHBIE JOYEePHME TAaOIUIIE TOTPEOYIOTCS TPUTITEPHl UJIU IPaBUiIa, eC-
JIM TOJIBKO IIPUJIOKEHVE HEe 3HAeT HEIIOCPENCTBEHHO O CXeMe CEeKIIMOHupoBaHus. PazpaboTaThk Tpur-
TepHl MOXKET OBITH JOBOJIBHO CJIOKHO, ¥ OHM OymyT paboTaTh ropas3fo MeAjieHHee, YeM BHYTPEHHEe
pacmpepesieHne KOpTeKel MpU OeKIapaTUBHOM CEKIIMOHUPOBAHMUH.

5.10.4. YcTpaHeHue CeKuun

YempaneHue cekuutli — 9T0O IPpUEM ONITUMHU3AIIMHU 3AIIPOCOB, KOTOPHIHM YCKOPsIeT paboTy C meKIapaTUBHO
CEeKITMOHHUPOBAHHEIMU TabnuiamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOIYaHHIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

be3 ycTpaHeHUs CeKIIUM ITOKa3aHHBIM 3alpoC OOJIKeH OymeT MPOCKAaHUPOBATL BCE CEKIIUU TaOIUIIBI
measurement. Korga ycTpaHeHHe CEKIIWI BKIIIOUEHO, IIJIaHMPOBIINK PacCMaTPHUBaET oIpeneneHne Kax-
IOM CEeKIMH W MOXKET 3aK/II0UYUTh, YTO KaKyl0-Tub0 CEeKIIMI0 CKaHMPOBATh He HYXKHO, TaK KakK B Hel He
MOZKeT OBITh CTPOK, YIOOBIETBOPSIOININX HPEAJIOKEHNI0 WHERE B 3ampoce. Korpga miaHupoOBIIUK MOXKET
cOesiaTh TaKOU BHEIBOM, OH HCKIII0UaeT (ycmpaHsaem) CeKIUIo U3 IjlaHa 3ampoca.

Ucnone3ys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXHO yBUOETH
OT/IMYUe IIJIaHa, U3 KOTOPOro OLUIM yCTpaHEeHHI CEKIINMU, OT IjlaHa 0e3 ycTpaHeHUs. TUIUYHBIN HEOIITH-
MU3UPOBAHHLIN IIJIaH O/ TaKoM KoHPUTypauuu Tabnauilsl OyOeT BHITISOETh TakK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

B HEKOTOPBIX MM BCEX CEKIIMSIX MOXKET IIPUMEHSTLCS He IIOJIHOe MOCIegoBaTeJIbHOE CKaHHPOBAaHUE,
a CKaHMpOBaHHE II0 WHIOEKCY, HO OCHOBHAS HOes IIpHMepa B TOM, YTO [JIsT YOOBIETBOPEHUS 3alrpoca
He Hy2KHO CKaHMPOBaTh CTaphle ceKnuu. M Korma MBI BKJIIOUaeM yCTPaHEHHE CEKIIWH, MHI IIOIy4YaeM
3HAYUTENIbHO 6oJiee 3¢ GEeKTUBHBIN MJIaH, JAIOIINNA TOT XKe pe3yJsbTarT:

SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Append (cost=0.00..36.21 rows=617 width=0)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
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3aMeThTe, UYTO MEXAHU3M YCTPAHEHUS CEKIINH YIYUTHBAET TOJIBKO OTPAHUYEHUS, ONIPENEJIEHHBIE HESIBHO
KJIIouaMu pa3bueHus, HO He HaTuune NHOEeKCcOoB. [109ToMy onpenesisiTe MHOEKCH IS CTOJIOIOB K/Tl04a He
o6s3aTenbHO. Hy2KHO 11 co3maBaThk MHAOEKC [AJIsI OIPENeTIéHHON CEeKUNWU, 3aBUCUT OT TOT0, KaKyl0 4acTh
ceknuu (MEHBIIYIO UJTM OOJIBIITYIO), IO BAIIUM ITPEeACTaBJIeHMsIM, OyOyT CKaHMPOBATh 3alIPOCH], obpara-
I0IIHeCs K 9TOU ceKumu. MHmekc 6yaeT mojle3€eH B IEPBOM CJIydae, HO He BO BTOPOM.

YcTpaHeHue CeKIni MOXKeT MPOU3BOOUTHCS He TOJIBKO MPY IIIaHUPOBAHUY KOHKPETHOI'0 3aIIpoca, HO U B
IIpolriecce ero BHITONMHEeHUs. brnarogapsa aToMy MOXKeT OBITh YCTPaHeHO OOJIbIlle CeKIIMM, KOToa YCIIOBHEIE
BRIpAXKEHHUS ColepKaT 3HAaYEeHHUSI, HEM3BECTHLIE BO BPeMS IJIAHWUPOBAHUS; HAIPUMeEP, 3TO MOTYT OHITh
ImapaMeTphl, ONIPENeIEHHLIE OIIEPAaTOPOM PREPARE, 3HAYEHMS, IIOTyYaeMble U3 II03aIllPOCOB, UJIK I1apa-
MEeTPHU30BaHHLIE 3HAUEHUSI BO BHYTPEHHENW CTOPOHE COEOWHEHWS C BIIOXKEHHBIM ITUKJIIOM. YCTpaHEeHHe
CEKIIUY B IIPOIIECCE BBHIIIOTHEHUS 3aIpoca BO3MOXKHO B CIeAYIOIIe MOMEHTH BPEMEHM:

* Bo Bpems MOATOTOBKHM IIJIaHA 3alpoca. B 9TOT MOMEHT MOXKHO YCTPAHUTh CEKLIWY, YIUTHIBAsA 3Ha-
YeHUs ITapaMeTPOB, U3BECTHHIE IIPH MOATOTOBKE BHIMIOTHEHUS 3anpoca. CeKIuu, yCTpaHEHHBIE Ha
9TOM 3Tarne, He OyAyT BUOHHI B BEIBOJE EXPLAIN MJIM EXPLAIN ANALYZE. Mx 061ee KOJIM4eCTBO MOXK-
HO OIIpefesIiuTh 110 CBOMCTBY «Subplans Removed» B BEIBOfe EXPLAIN.

* B mpoirecce coOCTBEHHO BHITIOTHEHUS IIJIaHa 3alIpoca. YCTPaHeHWe CEKITUH TaKxKe MOXKET BBIIIOJI-
HSATBHCS Ha 9TOM dTalle U II03BOJISEeT OTPUIbTPOBATh CEKIINHU, UCIIONb3ysI 3HaYEeHHU s, KOTOPHIE CTa-
HOBSITCS M3BECTHHBI, KOT{Ia 3aIIPOC BHIIIOIHSAETCSA (paKTUIEeCKH. B 4aCTHOCTH 3TO MOTYT OBITH 3HaYe-
HUS 13 IIOA3alpPOCOB ¥ 3HAYEHHUS ITapaMeTPOB BPEMEHH BHIITOTHEHUS, HaIpUMEP U3 mapaMeTpHu-
30BaAHHHBIX COETMHEHUM C BIIOXKEHHBEIMHU IIUKJIaMU. Tak Kak 3HaYEHUS MapaMeTPOB MOTYT MEHSThCS
MHOTOKPATHO IIPY BHIIIOJTHEHWHU 3alpP0OCa, YCTPaHeHHe CEKITUH BBLITTOIHSETCS IPU U3MEHEeHUHU 11000-
r'0 M3 ITapaMeTPOB, aHAJIM3UPYEMBIX MEXaHU3MOM yCTpaHeHus. YToOwl OnpeaeuTh, ObIJIN JIU CEeK-
IIMY YCTPaHEeHH Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEIbHO U3YUYUTh CBOMCTBO 1oops B BRIBOAE EXPLAIN
ANALYZE. IToAmmaHel, COOTBETCTBYIOIINE PA3HBIM CEKIIUSIM, MOTYT UMETh pPa3Hble 3HaUYeHUsI, B 3aBU-
CHUMOCTH OT TOT'O, CKOIIbKO Pa3 OHHU YCTPAHSIUCh BO BpeMs BBIIOIHEeHU . HeKOTophle U3 HUX MOTYT
maxke UMeTh 3HaUeHUue (never executed) (HUKOTHA He BBIIOJIHSIIHUCH), €CITM OHU YCTPAHSIINCD BCE-
raa.

YcTpaHeHUe CeKIUM MOXKHO OTKJIIOYHUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpumMeuyaHnue

B HacTos1I€€ BpeMs yCTpaHEeHNE CEKIINU B IIPOLleCCe BEIIOIHEHNS PACIPOCTPAHSAETCS TOJIBKO Ha
Y3JIBI THUIIA Append, HO HE MergeAppend UJIHA ModifyTable. BIOJTHE BO3MOXKHO, YTO 3TO U3MEHUTCH
B Oymymiux Bepcusix Postgres Pro.

5.10.5. CeKUMOHUMpPOBaHUE U UCKJIIOYEHUE NO OrpaHu4YeHu1o

HckawoueHue no o2paHuyeHur0 — TIPUEM OITUMM3AIIUM 3alIPOCOB, IMOJOOHBIM yCTPaHEHUIO CEKITUM.
[Ipexkne Bcero OH IPUMEHSIETCS, KOTAa CEKIIMOHUPOBaAHME OCYIIECTBIISAETCS C UCIOIb30BaHUEM CTapo-
TO MeTofa HaclegoBaHUs, HO OH MOXKEeT OBITh ITOJIE3eH U [JII OPYTUX IleJied, BKIo4Yas AeKjapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HckouyeHue mo OIrpPaHUYEeHUIO0 pa60TaeT BO MHOI'OM TakK 2Ke, KaK U YCTPaHEHHe CeKHHfI; oTiin4due Co-
CTOUT B TOM, YTO OHO HCIIOJIb3YET OTPAaHUYEHUST CHECK BCeX TaOmuI (T0O3TOMY OHO TaK M Ha3BIBAETCS),
TOTTIa KaK IJIi YCTPAHEHUS CEKIMW MCIONMb3YIOTCS TPAHWILI CEKIIUM, KOTOPhIE CYIIECTBYIOT TOJIBKO B
clly4dae [eKJlapaTUBHOTO CEKIIMOHMpOBaHMUA. Emé ogHO pa3yuyue COCTOUT B TOM, YTO UCKIIIOUEHHE II0
OTPAaHUYEHUIO TPUMEHSETCS TOMBKO BO BPEMSI TIJTAHUPOBAHUS; BO BPEMS BBHITIOTHEHUST CEKLIWY U3 TJTaHa
yOanAaThCcsa He OyOyT.

To, 94TO UCKITIOYEHME 10 OTPAHUYEHHIO UCII0/Ib3YET OrPaHNYeHUS CHECK (BCJIEICTBHE Yero oHO paboTaeT
MenjieHHee YCTPaHEeHUS CeKIUi), NHOTHa MOKeT ObITh M HmpeuMylnecTBOM. OrpaHUYeHUs MOTYT OBITh
oIlpefnesieHkl faXke OJIs OeKJIapaTUBHO CEKIIMOHUPOBAHHLIX Ta0JINIl, B AOIIOJTHEHNE K BHYTPEHHUM I'DaHU-
IIaM CeKIIWH, ¥ TOra MCKII0YEeHNe 110 OrPAaHNYeHNUIO CMOJKET JOIOIHUTEIIFHO yOpaTh HEKOTOPHIE CEKIINU
¥3 IJIaHa 3ampoca.

86



OmnpeneneHue JaHHBIX

ITo ymonuanuio nmapameTp constraint exclusion mMeeT 3HaYeHMe He on U He of f, @ IIPOMEXKYyTOUYHOe (U
pekKoMeHIyeMoe) 3HaueHue partition, IPU KOTOPOM 3TOT IIPUEM OyIEeT MPUMEHSTHCS TOJIBKO K 3aIIpo-
caMm, rfe IpPearoloXUTEIbHO OyoyT 3amelicTBOBaHbl TabIUIlbl, CEKIIMOHUPOBAHHLIE C UCIIOJIb30BaHMEM
HaclenoBaHUA. 3HaUeHUe on 00S3bIBAET IIJIaHUPOBIIUK IIPOCMAaTPHUBAaTh OrpaHUYeHUsa CHECK BO BCEX 3a-
Ipocax, faxKe B CaMBIX IIPOCTHIX, TTe BEIUTPHIII OT UCKITIOUEHMS 110 OTPaHUYEeHNI0 MaJIOBEPOSITEH.

HpI/IMeHHH HCKJIIIOYEHM II0 OTPaHNYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH Clledylouiee:

e HWCKIo4eHue 10 OIr'PaHUYEHUIO IIPUMEHAETCA TOJIBKO IIPU IIJIaHWUPOBAHUHU 3alIpOoCa, B OTIINYHE OT
yYCTpaHEeHUusda CeKHHﬂ, KOTOpO€ MOZXKeT OCYILIEeCTBIIATHCSA U IIPU BBIIIOJIHEHUHU 3alIpPOCa.

* HckmoyeHue o OrpaHnYeHnI0 PaboTaeT TOIBKO KOTa MpeAjIoKeHne WHERE B 3alIPOCE COTEPIKUT
KOHCTAHTHI (MJIM OJTyYaeMble U3BHE ITapaMeTprl). Hanmpumep, cpaBHEeHWE C HEIOCTOSHHON QYHK-
nmel, TaKOM KaK CURRENT_TIMESTAMP, HeJIb3s OIITUMU3UPOBATh, TaK KakK IJIAHWPOBIIUK HE MOXKET
3HaTh, B KaKyIO JOYEPHIOI Tabaully IonaméT 3HaueHne QYHKINY BO BpeMsI BLIIIOJTHEHUS.

e OrpaHuYeHUs CEKLMH MOJIKHEI OBITH IIPOCTHIMM, MHAYE TIJIAHUPOBIIUK HE CMOXKET BBIYUCIUTH, Ka-
KHe modyepHre TabJullEl He Hy2KHO o0pabdaThiBaTh. [IJ151 CEKITMOHUPOBAHMS 110 CITMCKaM UCIIOJIb3Yi-
Te IIPOCTHIE YCIIOBUS Ha PaBEHCTBA, a OJI CEKIIMOHMUPOBAHUSA 110 AHUala30HaM — HPOCTHIE ITPOBEPKHU
OUara30HOB, TOJ00HEIE TOKAa3aHHLIM B IpUMepax. PEKOMeHyeTCsI CO3MaBaTh OrPaHUYEeHUS CEKIINHT,
comepzKallife TONbKO TaKMe CPAaBHEHUS CEKLMOHUPYIOIIUX CTOIOIIOB C KOHCTAHTaMH, B KOTOPBIX MC-
MMOJIb3YIOTCS OIIePATOPHI, MOOOePKUBatOIIUE B-nepeBnsi. ITO 0OBSICHSIETCS TEM, YTO B KJII04Ue pa3bu-
€HUSI MOIIYCKAIOTCs TOJIPKO TaKHe CTOJIOIBI, KOTOPHIE MOT'YT OBITh ITPOMHIEKCUPOBaHK B B-iepese.

e Ilpu aHanu3e oI UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAHMYEHUS BCEX MOYEPHUX
TabIUI], OTHOCSIIUXCS K TJIaBHOM, TaK 4YTO IIPU OOIBIIOM MX KOJIMYECTBE BpeMs IIJIaHUPOBaHUSA 3a-
IIPOCOB MOXKET 3HAUYUTEJIbHO YBEJIMUUTLCA. [I09TOMYy yCTapeBIlINi BapuaHT CEKITMOHUPOBAHU S, OC-
HOBaHHBIN Ha HacliegoBaHuu, 6ymeT paboTaTh XOPOIIO, IT0OKa KOJTUYECTBO AOUEePHUX TabIuIl He IIpe-
BBIIIIAET IPUMEPHO CTa; HE IMBITalTeCh MPUMEHSITh €TI0 C THICAYaMM JO4YePHUX TaOsuil.

5.10.6. PekoMmeHpauum No aeKsapaTUBHOMY CEKLLMOHUPOBAHUIO

K CEKIITMOHHWPOBAHHNIO TaOIUITBI ciaenyeT IOoAXOOUTh IIPOAYMaHHO, TaK KaK HeynoadHOe€ pellleHrue MOXKeT
OTPHULIATEJIEHO IIOBIUATE Ha CKOPOCTH IIJIaHUPOBAaHHWA M BEIIIOJIHEHUSA 3alIpOCOB.

OpOHUM M3 CaMBIX BaXKHBIX (paKTOPOB SBIISETCS BBIOOP CTONOIIA MM CTOIOIIOB, IT0 KOTOPHIM OYIOYyT CEK-
MOHUPOBATHCS Ballld HaHHBIE. YacTO ONTUMAIbHBEIM OyIeT CEeKIIMOHHUPOBAHUE 10 CTONOIY uiu Habopy
CTOJIOIIOB, KOTOPBIE IIPAKTHYECKH BCerma IPHCYTCTBYIOT B IIPeHJIOKEHWH WHERE B 3alpocax, oOpalia-
IOIIUXCST K CEKITMOHUPYyeMol Tabsuiie. IIpenmoxkeHnss WHERE, COBMECTUMBIE C OTPAHUYEHUSIMU T'PDAHUI]
CEeKIIMM, MOTYT IPUMEHSAThCS [JIS YCTPaHEeHUS HeHYXKHBIX [JIs BBHIIIOJIHEHHUS 3alpoca ceknuii. OgHaKo
HaIu4Yue OTrpaHUYEeHUM PRIMARY KEY MJIM UNIQUE MOXKET HONTOJKHYThH K BRIOOPY M OPYTUX CTOJIOIIOB
B KQueCTBe CEKIIMOHUPYIOMUX. TaKkKe IPU NJIaHNPOBAaHUU CEKIMOHUPOBAHUS ClledyeT IpoOyMaTh, Kak
OyayT yoansaThCs maHHble. CEeKLMIO IIeJIMKOM MOXKHO OTCOEOQUHUTEL 0YEeHb OBLICTPO, II09TOMY MOXKET UMETh
CMEICTT pa3paboTaTh CTPATErUI0 CEKITMOHUPOBAHMUS TaK, YTOOBI MacCOBO yHajiseMble JaHHBIE OKa3bIBa-
JIUCH B OOHOM CEKIINH.

Takxke BaXXKHO MPaBUIBHO BHIOPATH YMCIIO CEKIIWH, Ha KOTOpPhIe OymeT pa3buBaThbcs Tabmuia. Eciu mux
OymeT HemoCTAaTOYHO MHOTO, MHIOEKCHl OCTAHYTCS OOJIBIIMMU, He YIIYYIIHUTCS U JIOKAJbHOCTH OaHHHIX,
BCJIECTBHE Yero IPOIIeHT IOMagaHui B Kelll OKaxXeTcs HU3KuM. OIHaKO U IIPU CIITHUIIKOM OO0JIBIIIOM KO-
JIMYeCTBE CEKITUHM BO3MOXKHEI IpoOneMel. C GOJIBIIINM KOJTMUYECTBOM CEKITUH YBeIUYHUBaETCs BPeMs IIia-
HUPOBAHUS ¥ HNOTpelbiieHre MaMsATH KaK IIPY IIJIaHWPOBAHUY, TaK W IIPU BBHIITOJIHEHWH 3aIlIPOCOB, O YEM
pacckas3blBaeTcs gajee. BoiOupasi CTpaTeTruio CeKIIMOHUPOBAaHUS TaOIUIIbI, TAaKXKe BaXKHO YUYUTHIBATh, Ka-
KHue U3MEeHeHHUsSI MOTYT HpPou30uTH B OymymeMm. Hampumep eciu BHI PEIIUTE CO3MaBaTh OTHEJIbHEIE CEK-
IIUY 07151 KaXKOOTro KJIMeHTa, ¥ B JaHHBIM MOMEHT y BaC BCero HECKOJILKO OOJILIINX KIMEeHTOB, IOOyMaiTe,
yTOo OyHOeT, eciiu Yepe3 HeCKOJIbKO JIeT V Bac OyIeT MHOTO MeJIKUX KIIMeHTOB. B 3ToM cinydae MOXKeT OhITh
JIydIlle IPOU3BECTH CEKIIMOHNPOBAHUE 110 Xelry (HASH) M BEHIOpATh pa3yMHOE KOJIMUEeCTBO CEKITHUH, HO He
CcOo3MaBaTh CEKIWHU II0 CIUCKY (LIST) B HafeXkK[e, YTO KOIUUYECTBO KIIMEHTOB HE YBEIUYUTCS [0 TaKOH
CTETIeHU, YTO CEKIMOHUPOBaHNE HAHHBIX OKAXKETCS HEIPAKTUUHBIM.

BnoxeHnHOE CEKIIMOHHWPOBaHMNE IIO3BOJIAE€T OOIIOJIHUTEJIBHO Pa3[deJINTh T€ CEKIIMH, KOTOPHhIE IIPENIIOoyIo-
2KHUTEJIbHO OKaXyTCsA OobIIe OpyTux. Takzke MOXKHO HCIIOJIb30BaTh pa36HeHHe II0 Jualla30HaM C KIIIO-
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YO0OM, COCTOAIIINM N3 HECKOJIBKUX CTOJ'I6I_IOB. Ho IIpu m060M U3 IIOOXO0OOB JIETKO MO2KET ITOJTYYUThCSA CIIUIII-
KOM MHOTO CEKIIUH, TaK 4UTO PEeKOMeHOyeTCsA UCIIOJIb30BATE KX OCMOTPUTEJIBHO.

BaxkHO yYUTHBaATh U3TEPKKU CEKIIMOHUPOBAHUS, KOTOPHLIE O0TPaXKalOTCs Ha IIJIAHUPOBAHUU U BHIIIOITHE-
HUHM 3a0pPOoCoB. [IJTaHUPOBIIHUK 3aIIPOCOB OOEIYHO TOBOJILHO HEIIJIOX0 CHPABIISETCS C MePaPXUSIMU, BKITIO-
YaIOIIMMHU A0 HECKOJIBKUX COTEH CEKIIMM, eCII C TUITMYHBIMY 3alIPOCaMM €My YIaéTCs YCTPAHUTh IOYTH
Bce ceknuu. OOHAKO 10 MEPe YBEIUYEHUS YHCjIa CeKUuM OymeT yBeIMYUBATHCS U BpeMs IJIaHUPOBa-
HUS 3aIIPOCOB, U 00BEM mOoTpebnsieMol maMsaTu. B HaubombIle# cTelIeHn 3TO KacaeTCss KOMaH[ UPDATE
U DELETE. Hanuuue GONBIIOr0 KOJIMYECTBA CEKITUY HexKeJlaTeJIbHO elllé 1 ITOTOMY, YTO MoTpebieHue ma-
MSTH CEPBEPOM MOXKET 3HAYMTEJIbHO BO3pacTaTh CO BPeEMEHEM, 0COOEHHO KOTma MHOXKECTBO CeaHCOB
o0paIllaTcsa KO MHOXKECTBY CEKIUN. DTO OOBSICHSIETCS TEM, YTO B JIOKAIbHYIO ITaMATh KaXKO0OT0 CceaHca,
KOTOPHIH oOpalllaeTcst K CEKITUSIM, OOJI?KHBI OBITh 3aTrPyKEeHbl MeTalaHHble BCEX 9TUX CEKITUH.

C Harpy3ko#, MpuCcyled nHGOPMAIMOHHLIM XPaHUINUIIIAM, MOKET UMETh CMBICJI CO37IaBaTh OOJIbIIEe CEK-
uui, 4yeM c Harpy3koi OLTP. Kak nipaBuio, B “HGOPMALMOHHBIX XpaHUIIHIIaX BpeMs IIJITaHUPOBaHUS 3a-
IIpoca BTOPOCTEIIEHHO, TaK KakK ropa3no O0obIille BpEMEeHH TPATUTCS Ha BHIIOJHEeHHe 3ampoca. OgHaKo
Ipu 1I000M THIEe Harpy3KHW BaKHO IIPUHUMATH IIPaBUJIbHBIE PEIIeHUs Ha paHHe! CTaJuy peanu3alluy,
TakK KaK IpoIlecc nmepepaldueHuss TabmIuil 60IbIIOro 06bEéMa MOXKET 0Ka3aThCs YPE3BLIYANHO OITHTENTh-
HBIM. [IJ151 OIITUMU3AIIUN CTPATETHH CEKIIMOHUPOBAHUS YacTO ObIBAET MOJIE3HO IPEIBaAPUTEIbHO 9MYIIH-
poBaTh OXKHOaeMyl0 Harpy3ky. Ho HM B KOoeM ciIy4dae Helb3sl mojlaraTh, YTO YeM OO0JIbIlle CEeKIINM, TEM
JIydIlle, PaBHO KakK ¥ HaoOOPOT.

5.11. CTOpOHHME AaHHbIe

Postgres Pro wactuuyHo peanusyeT cnenupuraiuio SQL/MED, mo3Bonss BaM o0pallaTbCsa K TaHHBIM,
HaXOMSAIINMCST CHapPyKHU, UCIIOIb3ys 00br4HbIe SQL-3anpockl. Takre maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmky cmopoHHuUX OaHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 3TO OUOJIMOTEKA, B3aUMOLOENCTBYIOIIAs C BHEIITHMM UCTOYHHUKOM JaHHBIX ¥ CKPHIBAIOIAs B Ce-
0e BHYTpeHHUEe 0COOEHHOCTH TIOOK/II0YEHUS U T0JIy4eHUs NaHHbIX. HeCKOJIbKO TOTOBBIX 0OEPTOK IIPEMIO-
CTaBJIAIOTCS B BUOE MOAYIeM contrib ; cM. [Ipunoxkenue F. TakxkKe BBl MOXKeTe HaUTU ApPyrue o0EpPTKH,
BBHIITyCKaeMHbIe KaK [OIIOTHUTENbHBIE MTPOAYKTHL. ECI HM 0fiHa U3 CYILeCTBYIOIINX 0OEPTOK Bac He yCcTpa-
MBaeT, Bbl MOXKETe HalucaTh CBOI0 COOCTBeHHYIO (cM. ['aBy 53).

YT0OBl 00PATUTLECSA K CTOPOHHUM JAHHBIM, BEI JOJIZKHEI CO30aTh 00BEKT CIMOPOHHUIL cepsep, B KOTOPOM
HacTpauBaeTCs MOAKJIIOYeHHEe K BHEIIHEMY HMCTOYHMKY [aHHBIX, OIPENeNIsioTCS IlapaMeTpPhl COOTBET-
CTBYyIOIIEN OOGEPTKH CTOPOHHUX HAaHHBIX. 3aTE€M BBl HOJIZKHBI CO3[aTh OOHY HJIM HECKOJIBKO CIMOPOHHUX
mabauy, OIpenesiuB TeM CaMbIM CTPYKTYPY BHEIITHUX HaHHBIX. CTOPOHHUE TaOIUIIBI MOXKHO MCIOJIh30-
BaTh B 3aIlpOcCax Tak zKe, KaK 1 00BIYHbIE, HO UX MaHHBIE He XpaHSATCS Ha cepBepe Postgres Pro. [Tpu Kax-
moMm 3ampoce Postgres Pro o6paimaeTcss K 00EPTKE CTOPOHHUX JaHHBIX, KOTOpPAasi, B CBOIO oUepenb, IOITy-
YaeT HaHHBIE U3 BHEIIHETr0 UCTOYHUKA UIU IlepenaéeT ux eMy (B cnydae komaHn INSERT unu UPDATE).

ITpu obpallleHUY K BHEIIHUM JaHHBIM YOAJIEHHBIM UCTOYHUK MOKET IMOTPe60BaTh ayTeHTU(DUKAIINY KITH-
eHTa. COOTBETCTBYIOIIYE yUETHEIE HaHHBIE MOXKHO IIPEOCTABUTE C IIOMOIILI0 CONOCMABAEHUU NOAb30-
sameiell, TIO3BOJIAIOIINX OMPENEeIUuTh B YaCTHOCTU MMeHa U IIapOJid, B 3aBUCUMOCTU OT TEKYIIel POJix
nonb3oBaTensa Postgres Pro.

MonmonuuTenbHy0 uHpopMarluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabnuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSINOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gauubie. Ho 9T0 He equHCTBEHHBIE OOBEKTHI, KOTOPHIE MOTYT B HEM CYIIECTBOBAThH. [IOMUMO HUX BEI
MOJKEeTe CO30aBaTh U UCIIOIb30BaTh OOBEKTH M IPYTUX TUIIOB, TPU3BaHHbIE COEIATh yIIPaBJIeHNE TaHHEI-
mu 3dpderTuBHEE U yooOHee. OHU He 00CYKOAIOTCS B 9TOH I'JITaBe, HO MBI IPOCTO EPEYUCIITUM HEKOTOPHIE
U3 HUX, 4TOOBI BBl 3HAIK 00 MX CYII€CTBOBAHUM:

e IIpencraBneHus
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e OyHKOMU, IPOLEAYPHL M OTIEPATOPHI
e Tumnbl JaHHBIX U JOMEHHI
» Tpurrepsl u IpaBusa Iepe3anucu

IMTogpo6GHEee COOTBETCTBYIOIINE TEeMbI OCBelnaTcs B Yactu V.

5.13. OTcne>XxuBaHue 3aBUCMMOCTEM

Korma BHI co30aéTe C0XKHBIE CTPYKTYPH 6a3 JaHHBIX, BKIIOYAOIINe MHOXKECTBO TabIUIl C BHEITHUMU
KJII0YaMU, TPEICTaBJIEHUSIMU, TPUTTepamMu, QYHKIMSIMHU U T. I1., BBl HESIBHO CO3[IaéTe CETh 3aBUCUMOCTEM
Mexny obbekTamMu. Hampumep, Tabnulla ¢ orpaHUYEeHUEM BHEITHErO KJIlo4Ya 3aBUCUT OT TaOIUITLI, Ha
KOTOPYIO OHA CCHIJIaeTCs.

[I711 coxpaHeHus 1IeJIOCTHOCTHU CTPYKTYPHI Bcel 6a3bl MaHHBIX, Postgres Pro He mo3BoJIAET yaaniaTh 00b-
€KTHI, OT KOTOPHIX 3aBUCAT Opyrue. Hampumep, nomneiTKa yaanuTh Tabnuiy products (MBI paccMaTpUBaIu
eé B ITompasperne 5.3.5), OT KOTOPO# 3aBUCUT Tabiulla orders, IPUBEOET K OMIMNOKE NTPUMEPHO TAKOT'O
COoImepXKaHuA:

DROP TABLE products;

OUMBKA: ypmanutb obwvexT "Tabnuua products" Henb3d, Tak Kak OT HEro 3aBHUCAT Opyrue

[IOOPOBHOCTH: orpanuueHue orders_product_no_fkey B orTHomenuu "Tabnuua orders" 3aBHCHUT
or obwvexTa "Tabnuua products"

TIIOINCKA3KA: IOng ymaneHud 3aBUCHUMBIX OOBBLEKTOB ucnonbayuTe DROP ... CASCADE.

Coo06iienue 06 omubKe OAET IMONIEe3HYI0 MOACKa3Ky: eCJIU Bhl HE XOTUTE 3aHUMAThLCS TUKBUIAIINEN 3aBU-
CHUMOCTeH II0 OTOEeIbHOCTH, MOKHO BHITIOJTHUTD:

DROP TABLE products CASCADE;

¥ BCe 3aBHUCHUMBIE 0OBEKTHI, a TaKXkKe 00BbeKThI, 3aBUCSINNE OT HUX, OyOyT yIOalleHb PeKypPCHUBHO. B aToM
cnydae Tabmuila orders ocTaHeTCs, a yoaJjieHo OyIOeT TOJILKO e€ orpaHHYeHHe BHEITHEero Kiiovda. Yaane-
HUe He PaCIPOCTPAHUTCS Ha ApPyrue OoOBbeKThl, TAK KaK HU OOMH OOBEKT He 3aBHUCHUT OT 3TOT0 OT'PaHU-
yeHUA. (Eciu BEI XOTHTE IIPOBEPUTH, UTO IPOU30OUAET IPHU BHIIIOJTHEHUHU DROP ... CASCADE, 3allyCTUTE
DROP 0e3 CASCADE U mpouuTaiTte NogpoBHOCTH (DETAIL).)

I[TouTu BCe KOMaHOLI DROP B Postgres Pro IIoOgoepXXUBalOT YKa3daHue CASCADE. KoneuHO, BuJI BO3MOXKHBIX
3aBHCHMOCTEH 3aBHUCHUT OT THUIIa 00BbEeKTa. BB TakKKe MoKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBE€OEHKE 110 YMOJIYaHWIO, KOI'ma 00BLEeKT MOXKHO YOAJIUTh, TOJIBKO €CJIKM OT HET'O HE 3aBUCAT
HUKaKHe qpyrue.

IIpuMmeyanue

Craupmapt SQL TpebyeT sIBHOTO yKa3aHUS RESTRICT uiau CASCADE B KOoMaHAe DROP. Ho ato Tpebo-
BaHUe Ha CaMOM [IeJie He BHIIIOIHAeTCS HU B ogHoM CYB]I, Ipy 9TOM OOHU CUCTEMBI 110 YMOJIYaHUI0
Ioapa3yMeBaloT RESTRICT, a Apyrue — CASCADE.

Ecnu B KoMaHOe DROP IIEPEYUCISIIOTCS HeCKOIBKO 00BeKTOB, CASCADE TpeOyeTcs YKa3blBaTh, TOJIBKO KO-
r7a eCcTh 3aBUCUMOCTH BHE 3aJlaHHOY rpynmkl. Hampumep, B KoMaHae DROP TABLE tabl, tab2 IIpH Ha-
JINYUY BHEITHETO KITI0Ya, CCHIJIAIOIET0Cs Ha tabl M3 tab2, MOXKHO HE YKa3BIBaTb CASCADE, 4TOOBI OHa
BBITIOJTHUJIACH YCIEIITHO.

st monb3oBaTenbCcKUxX GyHKIMM Postgres Pro oTciexmBaeT 3aBUCUMOCTH, CBI3aHHBIE C BHEIITHE BUOU-
MBIMU CBOfICTB&MH Q)YHKL[I/II/I, TaKHUMU KaK TUIIBIL apFYMeHTOB u pe3yanaTa, HO He 3aBUCHUMOCTH, KOTOPEIE
MOT'YT OBITH BEISIBJIEHHI TOJILKO IIPU aHaIu3e Tejla GyHKINKU. B KauecTBe mpuMepa PaCCMOTPHUTE CJIedy-
IOMIUY CIleHapHuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');
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CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Omucanme ¢GyHKOUHE s3bIKa SQL MoxkHO HaWTu B Pasmene 36.5.) Postgres Pro OymeT moHMMAaTh, YTO
(byHKIUSA get_color_note 3aBUCHUT OT THIA rainbow: IPH yHaJIEHUM TUNA OyOeT IPUHYOUTEJIPHO yhaa-
seHa QYHKIMS, TaK KakK THUII €€ apryMeHTa OKa3blBaeTcs HeompemenéHHBIM. Ho Postgres Pro e OymeTt
YYUTHIBaTh 3aBUCUMOCTh get_color_note OT TaGJNUIL my_colors U He YOANUT QYHKIIUIO IPU yOaJIEHUN
tabnunel. Ho y aToro moaxoma ecTh He TOJIBKO MUHYC, HO M MJIIOC. B ciydae oTCyTCTBUS TaGJIMIILI 3Ta
dyHKIMA ocTaHeTCss pabodell B HEKOTOPOM CMEBICJIE: XOTS IIPU IOIBITKE BHIIOJIHUTh €€ BO3HUKHET OG-
Ka, HO IIPY CO3[aHUU HOBOM TAaOIHUIILI C TEM XKe uMeHeM (QYHKIIUS CHOBa OymeT paboTaTk.
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NnaBa 6. Moandpukauma faHHbIX

B npeprimyieit rmaBe Mbel 00CyKOaiy, Kak co34aBaTh TaONUIE U OPYTUe CTPYKTYPHL OJIT XPaHEHUS OaH-
HbIX. Temeps NPUNIIIO BpeMs 3al0JIHUThL TaOIUIEl JaHHBEIMU. B 3TOM riaBe MBI paccKaxkeM, Kak noOas-
JISITh, U3MEHSTH U YOANATh JaHHBIe U3 Ta0IuI. A U3 CIeQyIoeil T1aBE BB HAKOHEI] Y3HaeTe, KaK U3BJie-
KaTh HyKHBIE BaM JaHHBIE U3 0a3bl JaHHEIX.

6.1. loObaBneHue paHHbIX

Cpa3sy 1mocie co3maHusi TaOIUIbl OHa HE COMEePKUT HUKAKUX HaHHBIX. [I03TOMYy, 4TOOB OHa OblIa MOJies-
Ha, B Heé mpexKae BCero Hy»KHO mo0aBUThL MaHHBIE. I10 CyTH maHHBIe HOOABISAIOTCS B TAOMHUIY IO OMHOMN
cTpoke. M XOTSI BHI KOHEYHO MOXKeTe MO0aBUTh B TaOJMIIy HECKOILKO CTPOK, MOGABUTh B HEE MEHBIIIe,
YyeM CTPOKY, HeBO3MOXKHO. Jlake ecjii Bbl yKa3bIBaeTe 3HAYEHUS TOJIbKO HEKOTOPHIX CTOJIOIIOB, CO30AET-
CsI TIOJTHAsI CTPOKA.

YTto06BI CO3TaTh CTPOKY, BH OymeTe mcronb3oBaTh KoMauay INSERT. B aToit KomaHAe He0OOXOOUMO yKa-
3aTh UM TaONIULE 1 3HaYeHus cToyi6oB. HanpuMmep, paccMoTpuM Tabiuily ToBapoB u3 ['1assr 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHAas BHIIIE 3aMIMCh MMEET OJMH HEJOCTAaTOK — BaM HEOOXOOMMO 3HATH ITOPSIIOK CTOJIOIOB B Tab-
nune. YTo6s n36ezKaTh 3TOT0, MOKHO IIEPEYUCIIUTD CTONOIE TBHO. Hampumep, crenyiomie 1Be KOMaH-
OBl MaOyT TOT K€ Pe3yJ/IbTaT, YTO U ITIOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropas ¢opma sBisieTca pacmupenueMm Postgres Pro. OHa 3amonHseT CTONOIB ClieBa 10 YHCIy Ilepe-
OAaHHBIX 3Ha‘-IeHI/If/'I, a BCe OCTaJIbHbIE CTOJ'IGI_IBI IIPUHUMAIOT 3HAYEHU 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO0 O3BOJISAET MCIIOJIb30BaTh BCE BO3MOXKHOCTH MexXaHu3Ma 3arnpocoB SQL (cM. ['maBy 7) O BEIUHCIIE-
HUS BCTABISIEMEIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkasi, kak INSERT, Ho ropa3no adpdekTuBHee. [JomTOMTHUTENBLHO 00 YCKOpe-
HUUM MacCCOBOU 3arpy3KM JaHHBIX MOXKHO y3HaTh B Paznene 14.4.

6.2. A13MeHeHue paHHbIX

Mogudukaliius JaHHBX, YK€ COXPaHEHHEIX B BII, Ha3kIBaeTCSI U3MeHeHneM. U3MeHUTh MOXKHO BCe CTPO-
KH TaOIuIlel, U060 IIOIMHOXKECTBO BCeX CTPOK, MO0 TOJIBKO M30paHHBIe CTPOKHU. KaxkOuIi cTosber mpu
9TOM MOXKHO MU3MEHATh He3aBUCHUMO OT OPYTHUX.

[t ”3MeHeHus JaHHBIX B CYIIECTBYIOIIUX CTPOKaX UCIonb3yeTcsa KoMmauma UPDATE. E#t TpeOyeTcs cie-
oyiomiasi nHGopMalu:

1. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B TaOnuIle eCTh TEPBUYHBIN KITI0Y (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIIN BHI €T0 UJIM HET), MOXKHO
OOHO3HAYHO afipeCcoBaTh OTHEJIFHEIE CTPOKHU, OIPENEIUB YCIIOBHE M0 IEPBUYHOMY KITIOUY. DTUM ITONb3Y-
I0TCSI TpaduYecKre WHCTPYMEHTH [jig paboThl ¢ 6a30¥ JaHHHBIX, JAIOIINEe BO3MOXKHOCTL PEaKTHPOBATh
OaHHBIE TI0 CTPOKAaM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

I[laBaiiTe pacCMOTPHUM 3Ty KOMaH[y moapobHee. OHa HAYMHAETCS C KII0YEBOTO CJIOBa UPDATE, 3a KOTO-
puIM uOeT uMs Tabauibl. Kak 00LIYHO, MM TaOIHITEI MOXKET OBITh 3aIllCAHO B IIOJTHOM (opMe, B ITPOTUB-
HOM Cllydyae OHa OymeT HaifeHa IO MyTH. 3aTeM HUOET KJII0YEBOEe CI0BO SET, 3a KOTOPBIM CIEAYeT UM
cTonllla, 3HAaK PaBEHCTBA U HOBOE 3HAYEHHE CTONI0Ia. ITUM 3HAUEHHUEM MOXKeT OBITh JTI000€e CKalsIpHOoe
BEIpa’KeHNe, a He TOJIbKO KOHCTaHTa. Hanmpumep, eciiu BE 3aXO0TUTE NOOHATE IIeHY BCcex ToBapoB Ha 10%,
9TO MOKHO CHe/IaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BUOHO M3 3TOTO MpPHUMepPa, BEIpaXkeHMe HOBOTO 3HAUYEHUST MOXKET CCHIJTaThCS Ha CYIIEeCTBYIOIINE 3Ha-
YeHHsI CTOJIOIIOB B CTPOKE. MBI TaKxXKe OIYCTHUJIM B HEM IIpedJioKeHne WHERE. DTO O3HAYaeT, YTO OymyT
U3MEHEHHl BCe CTPOKY B Tabnuie. Ecnu xKe 3TO IpeIokeHne MPUCYTCTBYET, U3MEHSIIOTCS TOJIBKO CTPO-
KM, KOTOpPhIE COOTBETCTBYIOT YCJIOBHIO WHERE. 3aMeTbTe, UTO XOTS 3HAaK PAaBEHCTBA B IMPEIIOKEHUUN SET
00603HavYaeT omepanuio MTPUCBanBaHusI, a TAKOH e 3HaK B IMIPEAJIOKEHUN WHERE UCTIOTb3yETCS OJIST CPaB-
HEeHWUsI, 3TO He IIPUBOOUT K HEOOHO3HAYHOCTHU. V1 KOHEYHO, B YCIIOBUM WHERE He 00s13aTeJIbHO HOJIXKHAa
OBITH IPOBEPKAa PAaBEHCTBA, a MOTYT IPUMEHSThECS U OpyTHue omepaTopsl (cM. ['maBy 9). Heob6xomumo Tomb-
KO, 4TOOHI 9TO BHIPazKeHKe BO3BPAIllajio JOTHYEeCKUN Pe3yIbTarT.

B KOMaHOe UPDATE MOZKHO M3MEHHUTH 3HAYEHHUSA CPa3y HECKOJIBKUX CTOJ'I6].IOB, IIepevdYrCiIuB UX B IIPEOJIO-
JXKeHuu SET. Hampumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YaaneHue AaHHbIX

M= pacckasanu O TOM, KaK HOo0aBISAThH HAaHHBIE B TAOIUIBI ¥ KaK M3MEHSTh UX. Telmeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKA3aJiuCh He HYXKHEBL. Tak XKe, Kak go0aBiIsiTh HaHHBIE MOXKHO
TOJIBKO II€ILIMU CTPOKAMH, YOAJISATh UX MOXKHO TOJIBKO IIO CTPOKaM. B mpepsimyiiemM pa3gesne Ml OTMETH-
7, 4TO B SQL HET BO3MOKHOCTH HAMIPSIMYIO afpeCOBATh OTHAEJIbHEIE CTPOKH, TAaK YTO YIAIUTE N30PaHHbIE
CTPOKH MOZKHO, TONBKO CHOPMYIMPOBAB [JI HUX MOAXOAsAIIne ycinoBusi. Ho ecnu B Tabnulie ecTh mep-
BUYHBIN KITIOY, C €T0 TIOMOIIIBI0 MOKHO OAHO3HAYHO BHIAEIUTE ONPENEIEHHYIO CTPOKY. [Ipu 93TOM MOXKHO
TaK e YOAJUTh TPYINE CTPOK, COOTBETCTBYIOIINE YCIJIOBHIO, MO0 Cpa3y BCE CTPOKYU TaOTUIIEL.

st ymameHus: CTPOK UcHoiib3yeTrcss KoMaHaa DELETE; eé cMHTaKCHUC OYeHb IT0X0XK Ha CMHTAKCHUC KO-
MaHOb UPDATE. Hanmpumep, yoanuTs BCe CTPOKU U3 TabJUIEI C TOBapaMu, UMeIIUMH 11eHy 10, MOXKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BH HanuieTe IpoCTo:
DELETE FROM products;

OymyT ymaneHbl Bce cTpoKu Tabmuilbl! ByabsTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

Huorpma ObIBaeT IIOJIE3HO MOJIyYaTh JaHHBIE U3 MOOTU(MUIIMPYEMEIX CTPOK B IMpoIecce ux o6paboTKu. ITO
BO3MOXKHO C MCIIOJIb30BaHHEM MIPedIoKeHHs RETURNING, KOTOpPOe MOXKHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE M DELETE. IIpuMeHeHKre RETURNING II03BOJISI€T 000HTHCEH 0€3 MOMOHUTEIFHOTO 3amIpoca K 6a3e
st cbopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO WHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHnu RETURNING [AOIYCKAeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pa3gen 7.3). OHO MOZKeT comepkKaTh UMEeHa CTOJIOIIOB 11eJIeBOM TaOMuITLl KOMAaHIbl UIU 3Ha-
YEeHUS BRIPAXKEHUU C 9TUMH CTOIOIaMu. TakKe 4acTO MPUMEHSIETCS KpaTKas 3amuch RETURNING *, BHI-
OupatoIias BCe CTOJOILI IIeJIeBOM TaOIUITHI 10 TTIOPAIKY.

B komaHme INSERT JaHHBIe, BhIJaBaeMble B RETURNING, 00pa3ylOTCs U3 CTPOKY B TOM BHUIE, B KAKOM OHa
Oblyla BCTaBJIeHa. ITO HEe OYEHb II0JIE3HO ITPU NPOCTOM A00aBIEeHUH, TaK KaK B pe3yabTaTe OyOyT IOJTy-
YeHHI Te K€ HaHHbIe, YTO OBLINIM mepefaHbl KITHeHTOM. Ho 3To MoXXeT OLITh 0O4YeHb YIOOHO ITPYU MUCIIOIb-
30BaHUM BHIUYHCIIIEMEIX 3HAYEHUH M0 yMo4YaHuio. Hanpumep, eciu B Tabmuile eCcTh CTONOEIl serial, B
KOTOPOM T'€HEPUPYIOTCS YHUKaIbHbIE HOeHTU(PHUKATOPE], KOMaHAa RETURNING MOKET BO3BPATUTh UAEH-
TUUKATOP, Ha3HAaUYEeHHBIM HOBOM CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

HpeI[J'IO}KeHI/Ie RETURNING TaK¥e O4Y€eHb II0JIE3HO C INSERT ... SELECT.

B KomaHpe UPDATE JaHHEBIE, BhIIaBaeMble B RETURNING, 00pa3yiOTCSI HOBHIM CONEPKUMEIM M3MEHEHHOMU
cTpoku. Hanmpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B xomMaHAe DELETE maHHBIE, BEIZaBaeMble B RETURNING, 06pa3yioTCs COOEPKUMBIM YIAIEHHOM CTPOKH.
Hanpumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnu mns meseBo# TaGIUIIE 3aJaHbl TPUTTEPH (CM. ['maBy 37), B RETURNING BHIOAIOTCS HaHHBIE U3 CTPO-
KM, U3BMEHEHHOU Tpurrepamu. Takum o6pa3oM, RETURNING 4aCTO IPUMEHSETCS U OJIs TOTO, YTOORI IIpo-
BEPUTH COIEPIKUMOE CTOJIOIIOB, U3MEHSIEMBIX TPUTTEPAMH.
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naBa 7. 3anpochl

B IPpenelayIInX I''iaBaX PaCCKa3kIBAJIOCh, KdK CO3OAaTh TaGJ'II/II_ILI, KakK 3allOJTHUTh UX NaHHBIMHU U KaK H3-
MEHHUTH 3THU ONAaHHEIE. Tenepb MEI HaKOHEI] 06CYJ:[I/IM, KaK IIOJIYYUTh JaHHEIE U3 0a3bl OaHHBIX.

7.1. O630p

ITpoliecc uI¥ KOMaHOa IIONIy4YeHUs OMAaHHBIX M3 0a3bl JAHHEIX Ha3bIBaeTCs 3anpocom. B SQL 3ampoch
dbopmynupyroTcs ¢ moMoIrbio KomaHgel SELECT. B ob1ieM Buge KoMaHOa SELECT 3alHCHIBAETCS TakK:

[WITH s3anpocel_with] SELECT cnucokx_Bri6bopku FROM TabiHuHOE BHPAXEHHE
[onpengeneHHe_COPTHPOBKH]

B cnepyromux pa3genax nogpoOHO OMUCHBAIOTCS CIIMCOK BEIOOPKYU, TabIMYHOE BEIpaXkKeHMe U oIlpeenie-
HUE COPTUPOBKU. 3aIIPOCH WITH ABASIOTCS paclIMpeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT paccmMoT-
DPEHEHI B IIOCJIEAHIOI0 OYepenb.

ITpocTo# 3ampoC BHITIIAOUT TaK:
SELECT * FROM tablel;

Ecnu npenmnosioXkuTh, 4To B 6a3e maHHBIX eCThb Tabnuia tablel, 9Ta KOMaHIa IOJIYYUT BCE CTPOKU C
COTIEPKUMEBIM BCEX CTOJIOLOB U3 tablel. (MeTon BEIAuM pe3yjibTaTa OMpPEmeNseT KINEeHTCKOe MPUJIo-
xenue. Hanpumep, nmporpamma psql BeiBemeT Ha 9kpaHe ASCII-tabnuily, XOTSI KITUEHTCKUE OUOITMOTEKHN
TTO3BOJISIOT U3BJIEKATh OTHOEJIbHEIE 3HAUEHHUS U3 Pe3yabTaTa 3ampoca.) 34ech CIUCOK BEIOOPKY 3aaH Kak
*, 9TO O3HAYAaeT, YTO 3allPOC AOJIKEH BEPHYTh BCE CTOJIOIE TaOIMYHOT O BEIpakeHus. B crircke BEIGOPKH
MOZKHO TaKXKe yKa3aTh IOOMHOXKECTBO JOCTYIIHEIX CTOJIOOB HUJIM COCTABUTh BEIPAXKEHUS C 9TUMU CTOJIO-
namu. Hanpumep, eciiu B tablel €CTh CTOJIOIH a, b ¥ ¢ (M BO3MOXKHO, IPYTrHe), BBl MOXKETE BHITIOJTHUTH
CIIEeOYIOUIUM 3aIpoc:

SELECT a, b + ¢ FROM tablel;

(B IPeamONI0KEHUY, YTO CTOJIOIE b M ¢ UMEIOT YHCJIOBOM THM HMaHHEBIX). [lompoOHee 3TO omucaHo B Pas-
mene 7.3.

FROM tablel — 3TO HpOCTefIIHHfI THUII TaOIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPDOCTO YUTAETCA OOHaA Tab-
JINIIA. Boo6me TaOIUYHBIEe BEIPpAXKEHUA MOT'YT OBITH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BhBIX TaﬁHI/II_I, CO-
eIUHEeHUN u II1043aIrpoCoB. A MOIXKHO U BOBCE OIIYCTUTH TabGIuYHOe BEIPpAKE€HHWEe U UCIIOJIb30BaTh KOMaHOY
SELECT KaK KaJIbKYJIsATOD:

SELECT 3 * 4;

B aToM MozkeT OBITH OOJIBIIIE CMEBICTIA, KOTTIAa BEIPA’KEHUS B CIIMCKE BEIOOPKK BO3BpAIllal0T MEHSIOIINECS
pe3ynbTaThl. HanpuMep, MOKHO BEI3BaTh QYHKIIMIO TakK:

SELECT random() ;

7.2. TaOnnyHbIe Bblpa>keHUs

TabauyHoe 8blpajceHue BEIYUCISIET TabauIly. ITO BRIpaXKeHUe CONEPKUT IPeayIoKeHne FROM, 3a KOTO-
PBIM MOTYT CJIETOBATh MPEOJIOKEHUsI WHERE, GROUP BY M HAVING. TpuBHasbHbIe TaOTUYHBEIE BHIPAKEHUS
IIPOCTO CCHITAIOTCS Ha (pu3nyeckyio TabIuily, eé Ha3bIBaloT TakxkKe 6a30BoM, HO B 60j1e€e CII0KHBIX BhIpa-
KEHUSIX TaKue TabJIUIBI MOXKHO MPeoOpPa30BEBATh U KOMOMHUPOBATH CAMBIMU Pa3HBIMU CITOCOOAMH.

Heo6s13aTenbHbIe IPEOIOKEHUST WHERE, GROUP BY M HAVING B TaOJIMYHOM BBIPAXKEHHUH OIPENENsIOT II0-
CIegoBaTeJIbHOCTL ITpeo0pa30BaHui, OCYIIECTBIIIEMEIX C JAaHHBIMU TaOJIHIILI, ITIOTYYEHHON B ITPEeOJIokKe-
HUM FROM. B pe3ynbTaTe 9TuX mpeoOpa30BaHuii oOpa3yeTcss BUPTyaabHas TabJuila, CTPOKH KOTOPOH Iie-
pemaTCs CIUCKY BEIOOPKH, BEIYUCIISIIONEMY BHIXOOHBIE CTPOKH 3aIrpoca.

7.2.1. Npepno>xxeHune FROM

«[TpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOMN MM HECKOJIBKUX CCBHIIOK Ha TabJIHIIEL, Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOIMYHOM CCBIIKON MOXKET OBITh UM TaOIUIIEl (BO3MOXKHO, C MMEHEM CXEeMHbI), ITPOU3BOHAasA Tab-
JIMIa, HallpuMep II0A3allpoc, coenuHenne TabIuI] UIIH CII0XKHas KOMOMHAIMS 9TUX BapHaHTOB. Eciiu B
MIPEIIOKEeHUN FROM IIEPEUYUCIITIOTCS HECKOJILKO CCBUIOK, IJIS HUX IIPHUMEHSIEeTCS MepeKpPECTHOe COoemu-
HeHue (TO eCTh JeKapTOBO IIPOMU3BeeHHe UX CTPOK; CM. HuxkKe). CIIMCOK FROM ITpeobpa3yeTcs B IIPpOMe-
KYTOYHYIO BUPTyalIbHYI0 TabIHIy, KOTOpas MOXKeT IIPOUTH Yyepe3 IIpeoOdpa30BaHus WHERE, GROUP BY M
HAVING, U B UTOTre OoIpeneinT peSYJIbTaT TaGHI/I‘IHOFO BEIPDa2KEHU .

Korpa B Ta6mnyHOM CChIIKE YKa3bIBaeTCs TabIuIla, SBISIONIasCs POOUTETbCKOM B MepapXuu HacaenoBa-
HUS, B pe3ynbTaTe OyAyT MOTy4YeHBl CTPOKM HE TOJBKO 3TOM TabGIUIILI, HO U BCEX €€ MOYepHUX TabIuIl.
YT0o6BI BEIOPATh CTPOKHU TOJIBKO OOHOM POAUTENBCKOM TabIMIIL, TIEpe €€ UMeHeM HYKHO T00aBUTH KITIO-
YyeBOe CJIOBO ONLY. YUTHUTeE, UTO IPU 3TOM OyOyT MOJIy4eHBI TOJILKO CTOJIONLI yKa3aHHON TabJIUILI — [0-
TIOJIHUTEJIbHBIE CTOIOLEI JOYepHUX TabJIull He ITonangyT B pe3yJbTar.

Ecnu ke BH He no6aBn5{eTe ONLY mmepen UMeHeM Ta6J'[I/ILIbI, BBEI MO2KeTe OOoIInCaTh IIOCJIe HEero *, TeEM Ca-
MEBIM YKa3adB, 9YTO OOJI2KHEIL 06pa6aTBIBaTBCH 1 BCE€ ONO4YEepHuUue TaGJ’II/ILIbI. HpaKTI/I‘-IeCKI/IX IIPUYXH HCIIOJIb-
30BaTh 3TOT CUHTAKCHUC OOMbINle HET, TaK KaK IOUCK B OO4YEepHUX Ta6n1/1uax Tellepb MPOU3BOOUTCHA IIO
YMOJI9YaHHUIO. OpHaKo 3Ta 3anucCh IIogoepzXKMBaeTCd OJidi COBMECTHMOCTHU CO CTApPbIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoemuuéHHas Tabnuila — 3TO TaOIWIlA, IOTyYeHHAsd U3 OBYX OPYTUX (peabHbIX WKW TPOU3BOMHEIX OT
HIX) TAOJIKII B COOTBETCTBUH C IIPABUJIAMH COeqUHEHN I KOHKPETHOTo THuna. OOInii CHHTAKCHC OIIMCAHNST
COEOUHEHHOU TaOJIUIIbL:

T1 run_coenuHeHus T2 | yCHOBHE_COEOHHEHHI |

CoenuHeHUs JTII00OBIX TUIIOB MOT'YT BKJIQ[IBIBAIOTCS APYT B APYTa UM OObEOUHSITHCS: U T1, U T2 MOTYT OBITh
pes3yIbTaTaMu COequHeHus. [/ OMHO3HAYHOr 0 OIpeaesIeHus IOPSAaKA COeqUHeHNN IPEeII0KeHNsT JOIN
MOXKHO 3aKJII04aTh B CKOOKHU. Eciu CKOGKM OTCYTCTBYIOT, IIPE/IOKEeHUsT JOIN 00pabaThIBalOTCS CleBa
HaIIpago.

THUNbLI COeTUHEeHUH
IepekpécTHOE coegUuHEeHUEe
T1 CROSS JOIN T2

CoennHEHHYIO TabIUIy 00pa3yioT BCe BO3MOXKHEIE COUETAHMsI CTPOK U3 T1 U T2 (T. e. UX JIeKapTo-
BO mpou3BeIeHre), a Habop e€ cTonb1oB 00beOuHAET B cebe CTONOIE T1 CO CIEOYIOINMU 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMmeyanue

IMTocnenHsis 3alKUCh He MOJTHOCTHIO SKBUBAJIEHTHA ITEPBLHIM HIPHU YKa3laHuM 6ojee 4eM OByX Tal-
JIWI, TaK KaK JOIN CBSI3bIBAaeT TAOIWIIHI CHJIbHee, ueM 3amsdTas. Hampumep, FROM TI1 CROSS
JOIN T2 INNER JOIN T3 ON ycmoBxHe HE PAaBHO3HAQYHO FROM TI1, T2 INNER JOIN T3 ON
ycaosue, Tak KakK ycrosue MOXKET CCHIJIAThCS Ha T1 B IIEPBOM Cjiydae, HO He BO BTOPOM.

CoenyHEeHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cnHcok cTonbryoB COeIHHEHHI )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2

CnoBa INNER M OUTER HeoOsi3aTelbHBI BO Bcex (opmax. ITo ymMonmuyaHuio moapasyMeBaeTcss INNER
(BHYyTpeHHee COeIMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIHee COeIuHEeHNe.

Yciaosue coeduHeHus yKasbIBaeTCs B IIPEOIOKEHUNM ON HUJIH USING, TuO0 HEesIBHO 3aJaéTcs KIloue-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpefesseT, KaKie CTPOKU ABYX MCXOMHBIX TaOJIMI CUHUTAIOTCS
«COOTBETCTBYIOIIUMU» OPYT OPYTY (3TO IOOPOOHO PAaCCMaTPUBAETCSA HUXKE).

Bo3MOXKHBIE THUIIEI COEIUHEHUNN C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IInsa xkaxpow ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCS CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT OUTER JOIN

Cuauasa BHIIIONHsETCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTeMm B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCcTO 3Ha4YeHUH
cton61oB T2 BcTaBnsooTcsas NULL. TakuMm o06pa3oM, B pe3yNbTUpPYIOMIEH Tabnuile Bcerga OymeT
MHHHUMYM OOHA CTPOKAa [AJIg KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BrInTonHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
Cs BCe CTPOKHM m3 T2, KOTOPHIM HE COOTBETCTBYIOT HHMKaKHe CTPOKM B T1, a BMeCTO 3Ha4YeHUuu
ctonbioB T1 BcTaBmstorcss NULL. 9To coemuHenue siBiusieTcsa oOpaTHHM K jeBomy (LEFT JOIN):
B pe3ynbTUpPYIOIIel Tabule Bcerna OymeT MUHUMYM OfHA CTPOKa [JId KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauaria BHIIONIHSIETCS BHYTPeHHee coefHeHNe. 3aTeM B pe3yJbTaT f00aBIsI0TCS BCe CTPOKY U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMEeCTO 3HaYeHuM cTos6110B T2 BCTaBIsA-
1orcst NULL. U HakOHeIl, B pe3yJIbTaT BKIIIOYAIOTCS BCE CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT
HUKakue CTpoku B T1, a BMecTo 3HadeHu cTosbios T1 Bcrasmsaorcas NULL.

IIpennoxkeHue ON omnpenenseT Haubonee 0611yI0 GOPMY YCIOBUS COEIMHEHUS: B HEM yKa3bIBAIOTCS
BHIPAKEHUS JIOTUYECKOTO THUIA, HOAOOHEIE TEeM, YTO MCIONb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OAPYTY, €CJIX BEIpaXkKeHue ON BO3BpAIIAeT [Jjisd HUX true.

USING — 3TO COKpAIéHHAs 3alMCh YCIIOBUS, TTOJIe3Hasi B CUTYallMH, KOTAa ¢ 00euX CTOPOH COeduHe-
HUS CTOJIOIBI UMEIOT OOQWHAKOBHEEe nMeHa. OHa MPUHUMAET CITUCOK OOIIMX UMEH CTONOIIOB Yepes 3a-
TATYI0 ¥ GOPMHUPYET YCIIOBUE COEIUHEHUST C PABEHCTBOM 3THUX CTOJONOB. HampumMmep, 3amuchk coenu-
HEHHs T1 U T2 C USING (a, b) GOpPMHUPYyET YCIOBUE ON Tl.a = T2.a AND T1.b = T2.b.

Bosnee Toro, mpu BEIBOAEe JOIN USING MCKIIOYAIOTCS M30BITOYHBIE CTOJIOIBI: 00a COMOCTABIEHHEBIX
cTon0OIla BEIBOOUTL HE HYXKHO, TaK KaK OHHM COflepzKaT OOWHAKOBHIe 3HaueHHs. Torga Kak JOIN ON
BBITAET BCe CTOJIOLLI U3 T1, a 3a HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEeI OJIst
Kaxkmou maphl (B yKa3aHHOM ITOPSIIKe), 3a HUMHU BCe OCTaBIIHECS CTOJIOIHI M3 TI W, HAKOHeIl, BCe
OCTABIIIHECS CTOJIOIEI T2.

HaxkoHer, NATURAL — coKpamiéHHas ¢opma USING: oHa o6pa3yeT CIIHMCOK USING U3 BCEX UMEH CTOJIO-
1I0B, CYIIECTBYIOIINX B 00emx BXOOHBIX Tabmuiax. Kak u ¢ USING, 9TU CTONOLB OKa3bIBAIOTCSI B BBIXOI-
HOM TabnuIle B eMUHCTBEHHOM 3K3eMnisipe. Eciu cTonb110B C OMMHAKOBEIMH UMEeHaMHU He HaXOIUTCS,
NATURAL JOIN OeMCTBYeT KakK JOIN ... ON TRUE M BHIIAET AeKapTOBO IIPOU3BEMIEHNE CTPOK.

IIpyumMmeyanue

HpeJITIO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€pPEeYHCIJIEHHBIE CTOJ'I6].U:I. NATURAL cuuTaeTcs 6oiee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M U3MEHEHHN CXEeMEI B OOHOM HUJIX OPYIOM OTHOIIEHHH, KOTr'da II0-
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SABIIAIOTCA CTOJ'I6I_U:>I C COBIIQaIOIIIMMMU MMEHAMHU, IIPU COEOUHEHUN 6YJZ[YT CBA3BIBATECA U 3THU
HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 1 yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 |1 b \ 3 | yyy
2 1 b \ 5 | zzz
3 ] c \ 1 | xxx
3 1 c \ 3 | yyy
3 ] c \ 5 | zzz
(9 rows)

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e S
11 a \ 1 | xxx
3] c \ 3 1 yyy
(2 rows)

=> SELECT * FROM tl1 INNER JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl NATURAL INNER JOIN t2;

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num;
num | name | num | value
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2 1 Db \
3 |1 ¢ 3
(3 rows)

YYyy

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num name value
_____ +______ —_——— e —
1 a | xxxX
2 1 b \
3 c | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num name num | value
————— e e
1 a \ 1 ] xxx
3] c \ 31 yyy
\ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

YcnoBue coequHEHUS B IIPEenJyIoOZKEeHUN ON MOXEeT TaK¥XKe COOepzKaThb BEIPAXKEHNSs, He CBsS3aHHLBIE HEIIO-
CPpenCTBEHHO C COeguHEeHueM. IDTO MOXKET OBITh ITOJIE3HO B HEKOTOPHIX 3alIpOCaX, HO He CliegyeT UCIIOJIb-

30BaTh 3TO HEOOAYMaHHO. PacCMOTpHUTE CIEAyIOMMI 3apoc:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
11 a \ 1 | xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';

name num value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
COeIHMHEHHs, Torga KaK orpaHu4YeHune B WHERE — nocJe. 9TO He UMeeT 3HaYeHUsd IIPXU BHYTPEHHHUX CO-

€IMHEeHHNAX, HO BaXKHO IIPU BHEIITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KiroueBoe CJI0BO AS ABISIETCS HeoOA3aTelIbHBIM. BMECTO ncesngormm 3[eCh MOXKeT OBITh JII000M UOEHTH-
dukaTtop.

IIceBOOHUMEI 4aCTO IIPUMEHAIOTCA OJId Ha3HAYEeHHUA KOPOTKUX I/IJZ[eHTI/I(l)I/IKaTOpOB OJIMHHBIM UME€HaM Tab-
JIAL] C LOEeJIbIO YIIYYIIEeHUA YUTaeMOCTHU 3alIPOCOB. HaHpHMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

IMopzampocki, 06pa3yooIue TabaUuIlbl, JOIKHBI 3aKII0YaThCSI B CKOOKYM ¥ UM 00513dMe/1bHO OOJXKHBI Ha-
3Ha4YaThCs ICEBOOHUMEI (Kak omucaHo B [Togpa3mene 7.2.1.2). Hanmpumep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT IPUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncesponum. bOJiee HHTEPECHBIE CUTYalli, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHKIO, BOSHHKAIOT, KOIrda B IIOO3allpOCe MCIIOJIb3YIOTCA arperupylo-
mye QyHKIUYU UM TPYIIUPOBKaA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

TabnuuHble GYHKIUKA — 9TO (GYHKIMU, BEIAAIOIIHE Hab0p CTPOK, comepKaIiux Ju00 6a30Bbe TUIH JaH-
HBIX (CKaJISPHBIX TUIIOB), TMOO COCTaBHEIE TUIH (TabmuyHbIe CTPOKY). OHM IIPUMEHSIIOTCS B 3aIlTpocax Kak
TaOIHUIIEI, TPEICTABIeHUSI UITH IIOA3aNPOCH! B IPEeIoKeHUH FROM. CTONIOITE, BO3BpallléHHbIEe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BKIIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK e, KaK CTOJIOIEI TaOIIHII,
TIpeNCTaBJIEHUH UJIM TOA3alIPOCOB.

TabnruHble GYHKIIUY MOXKHO TakKkKe CKOMOMHHUPOBATh, UCIIONIb3YS 3allUCh ROWS FROM. Pe3ynbTaTh GYyHK-
i OyoyT BO3BPAIEHH B ITapajie/IbHBIX CTONI0IIaX; YUCIJIO CTPOK B 3TOM CJIydae OymeT HauOOJIbIINM U3
pe3yabTaTOB BCEX PYHKIIUHM, a Pe3yIbTaThl GYHKIIUM C MEHBIINM KOJIMYECTBOM CTPOK OYOYT HOIIOTHEHEI
3HaueHusMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.18) BeI3bIBanach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBmOHUMEI CTOMOIIOB HEe YKa3aHHbl, TO A QYHKINMY, BO3BpAIaoie 6a30BhM TUT JaHHBIX, UMe-
HeM cTonbma 6ymeT uMsa GyHKuu. s GyHKINNA, BO3BPAIIAIOIINX COCTABHON THUII, UME€HAa Pe3yIbTUPY-
IOIIUX CTOMOIIOB OTIPENENSTIOTCS MHOAUBUAYATbHBIMU aTpuOyTaMu TUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabopHI CTONIOLOB TIPU PA3HBIX BapuaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (QYHKIINIO, HE UMEIO-
LIYI0 BEIXOOHBIX MapaMeTpoB (OUT) ¥ BO3BPAWIAOITYIO IICEBOOTUII record. Mcmomb3ys Takyoo QyHKIUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxKe 0o0aBUTh B IPEeNJIOKEeHUN FROM; UMeHa B OIIPeleIeHUIX CTONIOII0B CIyKaT nceBgoHuMaMu. C ROWS
FROM () CIIMCOK ompenpeneHus_croabros MOKHO HOOABUTD K KaXKI0W QYHKIIUH OTOEILHO, 1100 B CiIydae C
omHOY QYHKIMEHN U 6e3 MPemIOKeHust WITH ORDINALITY, CIIMCOK ompenenerud_CTon6gos MOXKHO 3alld-
caTh BMECTO COMCKa C IICeBOOHMMAaMH CTOJIOIIOB IIOCIIE ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca ioboro tuma. B atom ciydae paktuye-
cku¥ Habop cToJ6110B (GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3Haja, HaopuMep, KakK mpeo6pa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HUCIIOJIb3YyeETCs HeHOCpeHCTBeHHO.ITpeﬂJKDKeHHe(DRDER BY ynnopsAgo4YuBaeT 3Ha4de-
HHUA IIEepPBOTO CTOJ'IGI_[a KaK IIeJIOYHCJIEHHELIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMy B IPEOIOXeHW FROM MOXKHO J00aBUTh KITIOUEBOE CJIOBO LATERAL. OTO HO3BOJIUT
CCHIJIaThCSI B HUX Ha CTOJOIIB TPEIIECTBYIOIINX 3JIEMEHTOB CIUCKa FROM. (Be3 LATERAL KaX[ObI¥ Moa3a-
TIPOC BHITIOTHSIETCS HE3aBUCHUMO U IT09TOMY He MOXKeT oOpalllaThCs K OPYTUM dJ1eMeHTaM FROM.)

Hepen TabGIMYHBIMU Q)YHKHI/IHMI/I B IIpeJjIoZKeHHH FROM TaKXXe MOZKHO yKa3aThb LATERAL, HO OJIsI HUX 3TO
KJII0UEeBO€e CJIOBO Heo0s13aTENbHO; B aprymeHTax (I)YHKHHfI B m060M ClIy4ae MOXKHO OﬁpaH.IaTBCH K CTOJO-
IIaM B IIPEOBIOYITNUX 3JIeMeHTaX FROM.
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7

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
ver