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NpeoucnoBue

OTa KHUTa fABAgeTcS oduIlManbHOU mokyMeHTanuel Postgres Pro Standard. Oma 6nla HanwcaHa
paspaborumkamu Postgres Pro, coobmectBoM PostgreSQL u gpyrumu goOpoBoOJibIlaMU ITapajieIbHO
Cc pas3paboTkoil mporpaMMHOTo Impomykra PostgreSQL um Postgres Pro. B He#l omucheBaeTcs BCS
(byHKIIMOHAaNbHOCTD, KOTOPYIO OpUIINaIbHO MOoAAepKUBaeT TeKyilas Bepcusi Postgres Pro.

Yrtob6nl Takowm Gosbinod 06bEM uHbopMaluu o0 Postgres Pro Ovln1 ymoOoBapuM, 3Ta KHUTA pa3felieHa Ha
yactu. Kaxpas gacTs npefHa3HauyeHa ONpenelléHHON KaTelrOpUH I10JIb30BaTeslell MU II0NIb30BaTelIM
Ha pa3HEIX cTanusax ocBoeHus Postgres Pro:

* YacTts I mpencTasnsieT coboit HepopMaTbHOE BBEIEHNE OJIST HaUMHAOIINX.

* UYacrts II onuceiBaeT 36K SQL 1 ero cpeny, BKIO4Yasa TUIILI JaHHBEIX U QYHKIIUY, a TaK¥XKe
OIITMMU3AIUIO IPOM3BOOUTEILHOCTY HA YPOBHE II0JIh30BaTeiel. OT0O OyAeT M01e3HO IPOYUTaTh
BCeM Ionb30BaTensaM Postgres Pro.

e Yacts II] onuckBaeT YCTAaHOBKY U agMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO UCIIOJIb3yeT cepBep Postgres Pro mns caMbIx pa3HEBIX IeJIe.

* YacTts IV onuchIBaeT mporpaMMHbIe MHTEPGEHCH AJIsT KIMEHTCKUX Tpuiioxenui Postgres Pro.

* Yactp V IIpeJHa3Ha4YeHa OJIdA 0oJiee ONBITHRIX ITOJIL30BATEIEH U COOEP2KUT CBeOeHusd o
BO3MO2XHOCT{AX paCIIMPEHUA CeEpBEpPa. JTa 4YacCTh BKII0OYAEeT TEMHI, HOCBHH.IéHHLIe, B 9aCTHOCTH,
IIOJIB30BATEJIbCKUM THIIAM OHAHHBIX 1 (I)YHKL[I/IHM.

* Yacts VI cogepXUT cIpaBoYHyI0 nHpopMaIluio o KoMaHgax SQL, a TakXKe KJIMEHTCKUX 1 CEPBEPHEBIX
mporpaMMax. JTa 4acThb JOIIOJIHIET Apyrue nHpopMauuei, CTPYKTYpPUPOBaHHOM 110 KOMaHaaM U
ImporpaMMaM.

e Yacts VII comep)uT padHoodpa3Hyo uHGopMalIlrio, IoJjie3Hyio a1 pa3dpaboTunkoB Postgres Pro.

1. YTo Takoe Postgres Pro Standard?

Postgres Pro Standard — 3T0 06beKTHO-pPENSIIIMOHHASA CUCTEMa yrpaBieHus 6asamu ganubix (OPCYB]I,
ORDBMS), pa3paboTranHnas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOM Ha ¢GaKyJIbTeTe
KOMIIBIOTEPHEIX HayK Kanudopuuiickoro yuusepcurera B bepknu. B POSTGRES nossBuiI0Ch MHO2KECTBO
HOBIIIECTB, KOTOPHIE OBIIM pPeanu30BaHEl B HEKOTOPHIX KomMepueckux CYB]I ropa3mo mo3gHee.

Postgres Pro Standard, kak u PostgreSQL moamepzkuBaeT O0MBbIIYIO YacTh cTaHmapTa SQL u mpenjaraet
MHOZKECTBO COBPEMEHHEIX PyHKITUN:

* CIIOXKHBIE 3aIIPOCH

* BHEIIHUE KJII0YHU

* TPUITEPHI

* HU3MeHseMbIe IpefCcTaBIeHNs
* TpaH3aKIHMOHHAsS 1eJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

Kpome ToOro, momb30BaTEenM MOTYT BCSIYECKM paciiupsATbh Postgres Pro, Tak ke Kak um PostgreSQL,
HampuMep, co3fgaBasi CBOU

* THUNOHBI JaHHBIX

*  ¢yHKIIUU

e omepaTopH

e arperaTHble QyHKIIUH

e MEeTOObl HHAEKCHUPOBAHMIS
* IMpoLEeOypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemocTaBnsieT HauboJiee aKTyalbHYI0 Bepcuio PostgreSQL ¢ OOHOTHUTEIBHBIMHA
U3MEHEHUSIMHU U PacCIIMPeHusIMHU. JTOT IIPOAYKT BKJIIOYAeT BCe HOBBIE BO3MOKHOCTH, Pealn30BaHHBIE
KoMmmnaHuew Postgres Professional, a Takke cTopoHHNE HOPaOOTKH, KOTOPHIE yKe MPUHSATH COOOIIECTBOM

xXxXi
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[TpemucnoBue

PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, momb3oBaTenu Postgres Pro
Standard nmony4aoT paHHUN OOCTYII K Ba’KHBIM HOBOBBEOEHUSAM U UCIIPABIIEHUIM.

IIpumeuanue

Postgres Pro Standard npepocraBnseTcsa IO clepyolued mnuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeIbHO 03HAKOMBTECH C YCIIOBUSIMU JIUIIEH3UM, IIPEXKOE YEM
3arpyzarThb U UCnonab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnu4aroT oT PostgreSQL cienyroiue yCoOBepIIeHCTBOBAHMA:

IMokpriBaromue uHOEKCH. (CM. pa3men, nocBsaménubid | NCLUDE, B onmucaruu CREATE INDEX.)
VnydieHHBIE MeXaHM3M IIPOBEPKU OJTIOKMPOBOK, HE OKa3bIBAIOUINM OTPUIIQTENLHOIO BIUSIHUSA Ha
IPON3BOOUTEIBHOCTE.

VnydmeHHas TPOU3BOOUTEILHOCTD IIPY MCIIOJIb30BaHUYM MHOXKECTBa BPEMEHHBIX TalJIHI]

B OTHIEIBHBIX 00CITYKUBAIOIUX IIPOIleccax U IMIPU GOIbIIIOM KOJIUYECTBE OJTHOBPEMEHHBIX
IOOK/IIOYEHUN.

IloGaBneHMe BpeMeHU MJIaHUPOBaHUS B UHGOPMAIINIO, BEIBOOAUMYIO MoAyjeM auto explain.
Hcnonb3oBanue ICU Ha Bcex muaTdopMax C LejIbio 00eCIeuuTh m1aTGopMOHEe3aBUCUMYIO
COPTHUPOBKY OJI pa3/IMYHEIX JioKasiel. [IpoBalimep npaBujl COPTUPOBKY i CU 3aHeUCTBYETCS OJIS BCEX
JI0OKajeH, 3a uckimodernueM Cu POS| X

Peanuszanusg mexanusma PTRACK, nmo3Bossromniero nporpaMmme pg probackup orciexuBaTth
U3MEHEHUS CTPaHUI IIPU CO3[NaHUM MHKPEMEHTAIbHEIX PE3€PBHBIX KOIIUH.

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

PacmupenHas nmoggepskKa peJakKTUPOBaHUS BBOOUMEIX KoMaH[ B psql o Windows,
peanu3oBaHHas C ucnoab3oBanueMm W nEdi t Li ne.

Postgres Pro Standard Takzke BKIIO4aeT CIeOyIOUINE OOIOIHUTEIbHbIE MOLYIIN:

Mopynbs dump stat, mO3BONSAIONIUY COXPAHSITh CTaTUCTUKY JMaHHBIX IPU PE3€PBHOM KOIIMPOBAHUY U
BOCCTAHOBJICHUH.

Momynp fasttrun, KOTOpHIM ITPeOOCTaBIsIET TPAH3aKIIMOHHO-HEOE30IMMaCcHy0 QYHKIUIO OIS YCeYeHU
BPEMEeHHEIX TaOJIuI], YTO IIpemoTBpaIllaeT pa3pacTaHue KaTamora pg_cl ass.

Monyns fulleq, mpemocTaBasAIONIUI JOIOTHUTEJIFHEIN OIIepaTOP paBeHCTBA [JI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mopyns hunspell-dict, mpegocTaBnsioUINi CIoBapu OIS psafa I3BIKOB.

Mopnynb jsquery peanu3yeT CIelHalbHbIN I3bIK 3aIIPOCOB A1 3G GEKTUBHOTO, C UCIOJIb30BaHUEM
UHIOEKCOB, IIOMCKa B CTPYKTYPUPOBAHHEIX NaHHEIX J[SONB

Cnyx0a MOHUTOPHHTA Mamonsu, UCIOJIHeHHAas B BuAe areHTta Zabbix.

Mopynbs mchar, mpegocTaBnSOIINM TOIIOTHUTENBHBIN TUIT JAaHHBIX OJISI COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogynpe online analyze, mpuBHOCSIITNY Habop QYHKITNI, KOTOPEIE HEMEOJIEHHO OOHOBIISIOT
CTATUCTUKY B IIeJIeBHIX TabmuIax mocie onepanui | NSERT, UPDATE, DELETE umu SELECT | NTO B HUX.
IIyn coepmaeHu pgbouncer.

Monynb pg pathman nmpepgocTaBisieT ONITUMU3NPOBAHHBIM MeXaHU3M CEKIIMOHUPOBAHHUS, a TaKXkKe
GYHKIUM 071 CO3[aHUA U YIIPABIIeHUS CEKIIUSIMHU.

pPg probackup — MeHemXKep pe3epBHOT0 KOIMMPOBAHUS M BOCCTAHOBJIEHUS.

Monynb pg query state, maromiuii BO3MOXKHOCTD Y3HaBaTh TEKYIIee COCTOSHUE BHIIIOTHEHU S
3alIPOCOB B 0OCITy2KHMBAIOIEM IIPOIIECCE.

Monyne pg variables, mpemocTaBisonui GyHKIMY OJ1sT Pab0THI C IEPEMEHHBIMU PA3JTUYHBIX THUIIOB.
Mopynb pg tsparser — anbTepHATUBHBIM aHaJIM3aTOP TEKCTOBOIO IIOMCKaA.

Momyne plantuner, moGaBasSIOIIKUY TOAOEPKKY YKa3aHUU OIS MIaHUPOBIITHUKA, TOOKITIOYAIOIIUX WITH
OTKJIIOUAIONIUX ONpeeleHHble MHIEKCH IPU BHEIIIOITHEHUH 3amIpoca.

Momyne shared ispell, MO3BONSIOMINY PAa3MECTUTD CJIOBAPH B O0IIIEH ITaMSITH.

Mopnynb sr plan, MO3BONSIIONINYM COXPaHSATh M BOCCTaHABIMBATD IIJIaHBI 3aIIPOCOB.

Brimycku Postgres Pro Standard crepnyioT 3a BeimyckKamMu PostgreSQL, Xx0Ts mHOTHa MOTYT BBEIIIYCKaTbCS
yame. CxeMa BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha CXeMe BEPCHOHHPOBAHUS
PostgreSQL u BKII04YaeT OOIOIHUTEIILHYIO HTUGPY.
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3. KpaTtkaa uctopua PostgreSQL

OOGBEeKTHO-pEeNsIIIMOHHAs CHCTeMa YVIpaBjleHus1 0Oa3aMM HaHHBIX, MMeHyeMas ceromHs PostgreSQL,
npouszouuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. Ilocne
OBYX mecsTuneTui paspadotku PostgreSQL ctan camoit pa3puToii CYB]l ¢ OTKPBITHIM HCXOIHEIM KOTOM.

3.1. NMNpoekT POSTGRES B Bepknu

IIpoekt POSTGRES, Bo3rimaBnsieMbli mnpodeccopoM Maiikinom CToyHOpeHKepoM, CIOHCHPOBAIHA
areaTctBo DARPA nipu Muno6opons: CIITA, YopasneHne BOeHHEIX ucciaemoBaHuii (ARO), HarmoHambHEIH
Hayunwit ®onpg (NSF) u kommanus ESL, Inc. Peanuzauumss POSTGRES Hauamace B 1986 T.
IlepBoHaYanbHBIE KOHIIEIIIINY CHCTEMEI OBIIIM IIPEICTaBIeHbl B JOKYMeHTe ston86, a omucaHue mepBOM
MOMeJ TN JaHHHIX OSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBuUI Torma ObII ITpeacTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHeXepa XpaHuIuIa OblJIu pacnucaHsl B ston87b.

C tex mop POSTGRES mpo1ésn HeCKOIbKO 3TarnoB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
u Oplyta mMokas3aHa B 1988 Ha koudepenumu ACM-SIGMOD. Bepcus 1, ommcannHast B ston90a, Onlia
BHIITyIIlE€HA [J11 HECKOJIbKMX BHEIITHUX [10JIb30BaTesiel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMEI
mpaBun (ston89), ona 6rina nepenenana (ston90b), u B Bepcuu 2, BrIIyIIeHHOUN B mioHe 1990, Onlia
yKe HOoBasg cucteMa IpaBui. B 1991 Brimna Bepcus 3, B KOTOPOM IIOSBUIIACh IMOAHEPIKKA Pa3THYHBIX
MEHEMKEePOB XPaHUJIUINA, YIYUIIeHHBIH HCIIOIHUTEIb 3aIllPpOCOB U IMepelrcaHHas CUCTeMa MpPaBHIlL.
IMocnenpytomue BeITyCKH [0 Postgres95 (cM. HuMXKe) B OCHOBHOM OBIIM HAITPaBIIEHHBI Ha YyIydIIeHHE
MMOPTUPYEMOCTH ¥ HafgEKHOCTH.

POSTGRES npumeHssncs Ojis peajln3alyui MHOXeCTBa UCCIEeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux uywmcme: cucrtema aHanu3a (UHAHCOBBEIX [AHHBIX, NaKeT MOHUTOPWHTra PabOTHl pPEaKTUBHHIX
oBuraresiel, 6a3a maHHLIX HaOJIOmeHMH 3a acTepoumamu, 0a3a JAaHHBIX MEOUIIMHCKOM MHOOPMAITUH,
HECKOIbKO Teorpadudeckux wuHpopMaimoHHblx cucteM. POSTGRES TakXke WHCHOJIL30BajiCa I
o0ydeHUsd B HECKONIbKUX yHUBepcureTax. Hakonen, kommnanusi Illustra Information Technologies
(mo3xke craBmias 4acThio Informix, KOTopas ceWdac IpUHaAJeXuT [BM) BOCIOIb30Bajach KOOOM M
Hallllla eMy KoMMepueckoe npuMeHeHune. B Kouie 1992 POSTGRES cran ocHoBHOM CYB]l Hay4YHOTO
BBEIYMCJIMTENBHOTO ITpoeKTa Sequoia 2000.

B 1993 umcsio BHEIIHHUX MOJIb30BaTeNlel ymBouwiaoch. CTajo OYEBHUOHO, YTO OOCHyXMWBaHHE Koma U
nonmepxkKa 3aHMMaeT CIIMIIKOM MHOT'O BpEMEHM, M ero He XBaTaeT Ha HccienoBaHus. [[JI9 CHUXKEHUS
aTol Harpy3ku npoekT POSTGRES B Bepknu 6bi1 opunmanbHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

B 1994 9uppu 10 u Oxonnmu Yen mob6aBunu B POSTGRES muTepnperaTop si3bika SQL. Yke ¢ HOBEIM
uMeHeM Postgres95 Ovl1 onyOnuKoOBaH B MIHTepHeTe 1 Hadyall CBOM IIyTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBEITEIM UCXOOHBIM KOLOM.

Kop Postgres95 6win mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymensbiuics Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% OrwicTpee POSTGRES Bepcum 4.2 (mo tectam Wisconsin Benchmark). ITomumo
UCIIPaBJIeHUS OMMOO0K, IPOU3OIIIU CIIENYIONINe U3MEeHEHU :

* Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnenoBana cBo€ uMsa ot PostQUEL.) ITog3anpockl He MoOaepKUBaIUCh OO
BeIxoma PostgreSQL (cM. HUKe), XOTSI UX MO2KHO OBIJI0O MMUTUPOBATh B Postgres95 ¢ momorsio
ImoJib30BaTeNbCcKuxX GpyHKIuM SQL. Bl 3aHOBO peann30BaHbl arperaTHble yHKIUM. Takxke
IIOsIBHUJIACh IOAOePzKKa nmpenoxenus GROUP BY.

e Ins nHTepakKTUBHEIX SQL-3ampocoB Oniya pa3paboTaHa HOBas IIporpamMma (psql), KoTopas
ucnonb3oBasia GNU Readline. Ctapas nmporpaMMa monitor cTtaja He HyXKHa.

e TlosiBUNach HOBas KIIHEHTCKas OubmmoTeka | i bpgt ¢l mgnsa mommepzxkku Tcl-knmueHTOB. [Tpumep
0601104YKH, pgt cl sh, mpemcTaBissi HOBLIe KOMaHOkl Tcl mis B3auMomencTBUs mporpaMm Tcl ¢
cepBepoM Postgres95s.
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* Brin ycoBepieHCcTBOBaH uHTEePdENC s paboTe ¢ 6onbmuMy 00beKTamMu. EqUHCTBEHHEIM
MEXaHU3MOM XPaHEHUS TaKUX JaHHBIX CTAJIM UHBEPCUOHHLIE 00BeKTH. (MHBEpCHOHHAS (dainoBast
cuctema ObljIa ymajeHa.)

* VYpaneHa cucTteMa IIpaBUjl Ha YPOBHE 9K3EMIIJIIPOB; Ilepe3anuChiBaloIue IpaBujia COXPaHUIUCh.

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

e Ins coopku ucnomb3oBancss GNU make (BMecto BSD make). KpoMme TOro, cTamao BO3MOXKHO
ckoMmnunupoBaThk Postgres95 ¢ HemomgudunupoBauHou Bepcuet GCC (61110 BCIpaBIEHO
BLIPABHUBAHUE MAHHBIX).

3.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIOEPXKHUT HUCILITAHME BpeMeHeM. MBI BeIOpaiu
HOBoe mMs, PostgreSQL, oTpaxalomiee cBsI3b Mexkmy opuruHaiabHeIM POSTGRES u 6omee mO3mHUMH
Bepcusamu ¢ noggepxkkou SQL. B To Ke BpeMsi, MblI IIPOAOJIZKUIN HyMepanuio Bepcuii ¢ 6.0, BEpHYBILMCh

K IIOCJIegdOoBaTEeNbHOCTH, HauaTou B mpoekte bepknu POSTGRES.

MHorue mnpoponXxaioT Ha3bBaTh PostgreSQL mmeHeM «Postgres» (Temephr yXKe peako 3arjiaBHLIMHU
OykBaMM) II0 TPAmWIMM WU AOJIS OPOCTOTE. JTO HA3BaHWE 3aKPENHWI0Ch KaK IICEBIOHUM WU

HedopManbHOE 06003HAYEHHE.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK ¥ MOHWMAHHUE CYIIECTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHIIMCH K peann3allid HOBBIX

byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IIPOA0JIZKAaeTCs BO BCeX HalpaBJIEHUSX.

4. CornaweHus

Cnepyrolye CorjlalleHusi KCIOJIb3YIOTCS B OMMCAHUSIX KOMaHI: KBagpaTHbIe CKOOKY ([ 1 ] ) 0003HAUAIOT
HeoOs3aTenbHble YacTu. (B ommcanuu KoMaHm Tcl BMeCTO HMX HCIIONB3YIOTCS 3HAKHU BOIpoca (?), Kak
npuHaTo B Tcl.) ®durypueie ckoO6ku ({ u }) u BepTuKanbHas 4yepTa (| ) 0603HauaT BEIOOP OOHOTIO U3
MIPEIIOKEeHHBIX BapUAHTOB. MHOTOTOYHE (. . . ) 03HAYAET, YTO IPEIBIAYIIHUH 3JIEMEHT MOKHO IIOBTOPUTE.

HNHorma pns sicHocTH KoMaHObl SQL mpemBapsioTCs OpPHUTIANIeHHeM =>, a KOMaHOLl 000JIOYKH —

npurnaiieHuem $.

ITog aOmMuHucmpamopom 3[ech OOBIYHO IIOHUMAaETCsI YeJIOBEK, OTBETCTBEHHEIN 3a YCTaHOBKY U 3allyCK
cepBepa, Torfga Kak no/a1b3osamesib — KTO YyTOAHO, KTO MCIOJIb3yeT UJIM KeJlaeT UCII0JIb30BaTh JII000H
KOMIIOHEHT crucTeMbl Postgres Pro. 9Tu pomnu He cienyeT BOCIPUHUMATD CIUIIKOM y3KO, TaK KakK B 9TOU

KHUI'€ HET OHpeJIeJ'IéHHBIX I[OHYH_[eHI/Iﬁ OTHOCHUTEJIBHO IIpouenyp CUCTEMHOI'O afMUHUCTPUPOBAHUA.

5. Kak npaBusabHO cooOwmuTtb 00 OLLMOKe

Ecnu BrI HalimeéTe ommbOKy B Postgres Pro, madiTe Ham 3HaTh 0 Hel. Biraromapst Bamemy oT4€Ty 00 omuokKe,
Postgres Pro crtaHer eié Gojiee HagéXXHEIM, Bedb [ake IIPHU CaMOM BEICOKOM KauyeCTBe KOoda Helb3sd
rapaHTHUPOBaTh, YTO KazxKALIN OJIOK M Kaxmaas GyHKIus Postgres Pro 6ymeTr paboTaTh Be3fe U IIPU JTI0OBIX

00CTOSATEIILCTBAX.

Cnepyrolye nIpeajioXKeHus TPU3BaHbLI IOMOYb BaM B COCTABJIEHUH OT4YETa 00 omubKe, KOTOPHIM MOXKHO
OymeTr o6paboTaTh 3¢ dekTuBHO. MBI He TpeOyeM UX HEYKOCHUTEJILHOT'O BBITIOJTHEHUS, HO BCE JKe JIy4IIe

cJlefoBaTh UM [JIs o0IIero 6sara.

5.1. AvarHocTuka owmbokK

IIpexxme ueM cooOmiaThk 00 oOImuOKe, ITOXKAIyHWCTa, IMPOYHTANTE W IepeduTaiTe MOKYMEHTAIUI0 U
ybeOuTech, 4TO BOOOIIle BO3MOXKHO CIe/IaTh TO, YTO BH XOTHUTe. ECIK U3 MOKyMeHTAaIluu HesICHO, MOXKHO
9TO CHeslaTh WX HEeT, MoXanyhcTa, coobmuTe U 00 9ToM (Torma 3TO OoIuOKa B HOKyMeHTaluu). Eciau
BBISICHSIETCSI, YTO IIpOrpaMMa fiejlaeT YTO-TO He TaK, KaK HalKWCaHO B MOKyMEHTAIIWH, 9TO TOXKEe OIInOKa.

BoT nuIih HEKOTOPBIE IPUMEPHI BO3MOKHEBIX OITHNOO0K:
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[TporpaMma 3aBepIAETCSA C aBAPUUHBIM CUTHAJIOM WU CO00IIeHneM 06 omunbKe OmepanuoHHON
CHCTEMBI, YKa3kIBaWIIel Ha mpobiemMy B mporpamme. (B KauecTBe KOHTPIPUMEPA MOXKHO IIPUBECTH
coobiienne «Het MecTa Ha IUCKe» — 3Ty MPOOIEMY BB JOJIKHEI PEIIUTH CAMHU.)

[TporpaMma BHIHAET HEITPABUIILHLIN PE3YIIbTAT IOJIS JIIOOBIX BBOOUMBIX JaHHBIX.
[TporpaMma OTKa3bIBAETCS IPUHUMATD JOIYCTUMEIE (COTJIACHO MOKYMEHTAIINH) HaHHEBIE.

[TporpaMmMa IpUHMUMAET HEJONYCTUMEIE IaHHbIe 0e3 coobmenus 06 omubKe UK IPenyIpeRKaeHIsI.
Ho moMHUTe: TO, YTO BH CUUTAETE HEOOIIYCTUMEBIM, MBI MOKEM CUUTAThH TPHUEMIIEMBIM
pacIIupeHueM UIIH COBMECTUMBIM C IIPUHSTOMH ITPAKTUKOM.

He ymaétcsa yctanoButh Postgres Pro Ha mopamepzkuBaemMoi 1iaT¢hopMe, BBEITIOTHSSA
COOTBETCTBYIOIIINE NHCTPYKIUH.

3mech mmop «IIporpaMMo» mogpa3yMeBaeTCs IIPOU3BOJILHLIN UCIIOIHAEMEBIHN (aiiyl, a He UCKITIOYUTEIIHFHO
CEepBEPHEBIN IIPOIIECC.

MennenHas paboTa MM BHICOKAs 3arpy3Ka PecypcoB — 3TO He 00s3aTeNbHO ommubKa. Takke MOXKeT
He OBITh OIIMOKOM KaKoe-TO HEeCOOTBeTCTBHEe cTaHmapTy SQL, ecimm TONBKO SIBHO HEe OEKJIapUPYyeTCs
COOTBETCTBHE B JAaHHOM aCIeKTe.

5.2. YTo cooOwaThb

Coobmras o mpo6ieMe, MmocTapaiTech M3M0XKUTH BCce ¢aKThl. B Kaxkmom oTdéTe 00 ommbKe clenyeT
yKa3aTk:

TouHy0 MoCIeNoBaTEIbHOCTh OEUCTBUM AJI1 BOCIIPOU3BeAeHUs IPo6IeMbl, HaUYUHas C 3anycka
npozpammsl. OHa OONKHA OBITH CAMOOOCTATOYHOM; €CITH BHIBOM 3aBUCHUT OT JAHHBIX B TaOIUIIAX, TO
HEe0CTAaTOYHO COOOIIUTh ofnuH Jiuith SELECT, 6e3 mpequiecTBYIOIUX onnepaTopoB CREATE TABLE u

| NSERT.

JIyamwuit popMaT TecTa mis mpobiiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO ITepegaTs mporpaMmme psql

u yBUOeThb npobnemy. (M ybemuTech, 4To B BarieM ¢atie ~/ . psql r ¢ audero HeT.) CaMbIii IPOCTOH
cr1oco0 MMONYyYHUTh TaKOM (paiiyi — BEITPY3UTH OObSIBIEHUS TaOIUIl ¥ JaHHbIE, HEOOXOOUMEIE IS
CO3IaHUs MOJINTOHA, C MOMOIIbI0 pg dump, a 3aTeM qob6aBuTh IPOGJIEMHEIN 3anpoc. [locTapaiiTech
COKPATHUTEL Pa3Me)p Balllero TeCTOBOTO MPHUMepPa, XOTs 3TO He abcomoTHO HeobxoqumMo. Ecnu omribka
BOCHPOUM3BOOUTCS, MBI HaWgEM eé B 1I000M CITydae.

Ecnu Balie IpunoXKeHUe UCIONIb3yeT KaKOU-TO APYTror KIUeHTCKul nurepdetiic, Hanpumep PHP,
MOKayucTa, MOMBITalTECh CBECTU OMMOKY K MTPOGJIEMHBIM 3aIlIpocaM.

Pe3ymnbTaT, KOTOPHIM BH monty4daeTe. Ecimu ecTh coobiienue 00 ommbKe, ToKaxuTe ero. Eciu
IIporpaMMa 3aBeplIaeTcs OMINOKOM OllepalliOHHOM CUCTEMEI, CO00IuTe 0 Hel. Vinu ecnu HU4Yero He
IIPOUCXOIUT, OTPa3uTe 3TO. [laxke eClIu B pe3yJibTaTe Ballero TecTa IPOUCXOOUT COOM MporpamMMEL
WJIM YTO-TO OYEBUIHOE, MBI MOXKeM He HalOonaTh 9Toro y cebs. ITporie Bcero 6ymeT CKOIMpOBaTh
TEKCT C TEpMUHAJIA, €CJIU 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BeI ymoMuHaeTte coobiieHne 06 ommbKe, IMoXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOMH
¢dopme. Hanpumep, B psql, mist aToro cHauvasna BeimonHuTe \ set VERBOSI TY ver bose.

Ecnu BB IUTHPYeETE COOOIIEeHUS U3 )KypHaja COOBITHH cepBepa, IIPUCBONTE MapaMeTpy
BBIITONTHEHUS log error verbosity 3HaueHue ver bose, 4ToOB KypHan ObIT Hauboee
TIOOPOOHEIM.

IIpuMmeyanue

B cnyuae daTanpHbIX 0mHO0K COOOIIEHNE HA CTOPOHE KJIMEHTAa MOXKET He COIepKaTh BCIO
HeoOxomuMyto nHbopMaruio. IToxkanyicTa, TakKe U3yYUuTe KypHAJ cepBepa 6a3 HaHHBIX.
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* OueHb BaXXHO OTMETUTH, KaKOu Pe3yJIbTaT BBl OZKHUOAJIU IIOJIIYYHUTE. HO}KaHyfICTa, IIPUBOOUTE
OKUTaeMbIl pe3yIibTaT, €CIIn 3TO YMECTHO.

* Bce mapaMeTphsl KOMaHOHOM CTPOKHU U OPYTHE ITapaMeTPHI 3aIyCKa, BKITIOYasa BCe CBI3aHHEIE
IepeMeHHbIE OKPYKEHUA UM (paiiyiel KOHQUTypauuu, KOTOPHE BBl U3MEHSIITH.

¢ Bcé€, 4uTO BH Oejlajiid He TdK, KaK HAallUCAdHO B MHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuio Postgres Pro. YTo6®I BEISCHUTh BEPCHUIO CEPBEPA, K KOTOPOMY BBI ITOOKJTIOYEHBI, MOXKHO
BEIIOJTHUTL KoMaHAy SELECT pgpro_version(); . BombIIMHCTBO UCIIOMHAEMEIX IIPOTPaMM TaKXKe
MOONEePKMBAIOT TapaMeTp - - VEr Si 0n; KaK MUHUMYM OOJIZKHO paboTaTk post gres --version u
psql --version.

* CaepeHus o mnatdopMe, BKIOYasa Ha3BaHUE U BEPCHUIO siapa, 6ubnuoreku C, XapaKTepPUCTUKU
IpoIleccopa, MamMsTh u T. [I.

3. Kyaa coobwaTtb

B of6mem cnydae moceiiaThk coobimenus 00 ommbKax ciemyeT mo agpecy <bugs@ost grespro. ru>. Mb
IIPOCHM Bac HaIMCaTh HHHOPMATUBHYIO TEMY ITHMChMa, BO3MOXKHO BKJTIOYMB B HEE YaCTh COOOIIEeHus 00
ommnoKe.

He otnpaBnsiiTe otdéthl 06 omubkax, crmenududHbx Anas Postgres Pro, Ha aapec mOOaep:KKU
PostgreSQL, Tak kak Postgres Pro He mnompmepxkuBaetcsi cooOiiecTtBoM PostgreSQL. OpHako BHI
MOZKeTe coo0IIaTh mo agpecy <pgsql - bugs@i st s. post gresql . or g> 060 Bcex omnbKax, CBI3aHHBIX C
PostgreSQL.

Iaxke ecnu Ballla ommOKa He CBg3aHa C ocoOeHHocTAMU Postgres Pro, He mochinaiiTe cooO0lIeHUS
B CIOUCKU PAaCCBUIKM [OJjig IOJIb30BaTesel, HampuMmep B <pgsql -sql @i sts. postgresql.org> wuiu
<pgsql -general @i sts. postgresql.org>. 9TU pacCHJIKU IpemHa3Ha4dYeHHl OJII OTBETOB Ha BOIIPOCEHI
IOoNb30BaTeNel, U UX NONNHUCUYUKY O0BIYHO He XOTSAT II0JIydaTh coobIeHusa o6 ommbKax, 60jee TOro, OHU
BPSAA JIU UCIPABAT UX.

Takxe, IOXKAaJIyHUCTa, He OTIPAaBIISIUTE OTYETH 00 ommbKax B CIIMCOK
<pgsql - hackers@i sts. post gresql . or g>. 9TOT CIIMCOK ITpegHa3HaYeH OJIsT 00CyXKOeHus: pa3padboTKu
PostgreSQL, u OymeT myuinie, ecinu coobmeHuss 00 omubkax OymyT CYIIECTBOBATh OTHOENIBHO. MEI
nmepeHecéM obcyzxKpeHue Bamei ommOKH B pgsql - hackers, ecrnu cBsizanHass ¢ PostgreSQL mpobGiema
moTpebyeT HOMOJIHUTEIIFHOTO PACCMOTPEHUS.

XXVi



HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKa

ITpexkpne yeM BBl CMOKETe HCIOIb30BaTh Postgres Pro, BBl KOHEYHO JOJIXKHEL €70 YCTAaHOBUTL. OOHAKO
BO3MOXKHO, 4TO Postgres Pro yxke ycTaHOBIeH y Bac, JubO0O IOTOMY 4YTO OH BKJIIOYEH B Bally
OIlepalliOHHYIO CUCTeMy, Tub0 ero yCTaHOBUJI CUCTEMHEIM agMuHUCTpaTop. Ecnu 5To Tak, obpaTuTech
K JOKyYMEHTALUM [0 OIIepPalOHHOU CHUCTEME UJIM K BallleMy aIfMUHUCTPATOPY U Y3HaUTe, KaK IIOJIyYUTh
mocTyI K Postgres Pro.

Ecnu BHI ycTaHaBnuBaeTe Postgres Pro Standard camocTosATenbHO, BOCIONIB3YUTECH MHCTPYKIIUAMU I10
ycraHoBKe (['1aBa 16), a 3aKOHYMB YCTAHOBKY, BEDHUTECH K 9TOMY BBefeHHI0. O0si3aTeILHO TPOYUTANTE
U BBIIIOJIHUTE YKa3aHUS II0 YCTAHOBKE COOTBETCTBYIOIIUX II€EPEMEHHEIX OKPYKEHUS.

Ecnm Baml agMUHUCTPATOP BHIIOJHUJI YCTAHOBKY HE C IIapaMeTpaMHM II0 YMOJIYaHWIO, BaAM MOIXKET
nmoTpeboBaThLCSA IIPoHIeNaTh OOIOIHUTENNbHYI0 paboTy. HanpumMep, ecnu cepBep 6a3 JaHHBIX YCTAaHOBJIEH
Ha yHaJl€HHOM KOMIIBIOTEPE, BaM HYKHO OymeT yKa3aTb B IIepeMeHHON OKpyxkKeHus PGHOST uMs 3TOTO
KOMIIbIOTEPA. BEposiTHO, TaKKe NPUOETCS YCTAHOBUTH MEPEMEHHYIO OKpPyKeHus: PGPORT. To ecTs, eciu
BBHI IIBITAETECH 3AIIYCTUTH KJIIMEHTCKOE IPUJIOKEHWE U OHO COOOIIaeT, YTO He MOKET HOOKIIOYUTHCSA K
0a3e JaHHBIX, BBl JOJIZKHBEI 00PaTUTHCS K BallleMy afMHHHCTPATOpy. EClM 3TO BEI caMu, BaM CJIEyeT
00paTUTHCS K JOKYMEHTAlNU U YOeOUTHCS B IIPABUJIBHOCTY HACTPOMKY OKPYKeHus. Ecyiu BBl He MOHSIH,
0 4éM 3[eCh UOET PeUb, IEPEUNUTE K CIeAyI0IeMy pas3feny.

1.2. OCHOBbI ApPXUTEKTYpPbI

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

T'oBops TexHUYECKUM 5I3BIKOM, Postgres Pro peann3oBaH B apXUTEKType KIueHT-cepep. Pabouuit ceanc
Postgres Pro Bkito4aeT cienyomnie B3auMOOEeNCTBYIONINE ITPOIECCH (IIPOTrpaMMEBI):

e TI'maBHBIN CepBEPHEIN Ipollecc, yIrpaBisiomui painamMmu 6a3 JaHHBIX, TPUHUMAIOIUN TOOKII0YEHU
KJIMEHTCKUX TIPUJIOKEHMM U BHITIOJTHAIOMINM pa3/IMYHbIE 3alIPOCH KJIMEHTOB K 0a3aM JaHHBIX. JTa
nporpamma cepsepa Bl Ha3blBaeTCs post gres.

e KimeHTCKOe MPUI0KEHNE TIOTb30BATENS, JKENalolllee BEHMIOMHATh onlepaluny B 6a3e JaHHBIX.
KnueHTCKHe NPUIIOKEHNUS MOT'YT OLITh OUeHb Pa3HOOOpPa3HLEIMU: 3TO MOXKET OBITh TEKCTOBAS
YTUIINTA, Tpad@uUyecKoe IPUIoKeHue, BeG-cepBep, UCIIONL3YIOMIni 6a3y JaHHEIX OIS 0TOOpaKeHus
BeO-CTPAHUII, UITH CIIEeIMaIU3UPOBAHHEIN HHCTPYMEHT Iyt obcinyxkuBauus BII. HekoTopkie
KITHEeHTCKHe ITPUI0KEeHHUS IIOCTaBIISIIOTCS B COCTaBe mucTpubyTuBa Postgres Pro, omHako
BGONBITMHCTBO CO3[AI0T CTOPOHHME Pa3pabOTIYUKH.

Kak ¥ B OpyruX TUNIWYHBIX KINEHT-CEPBEPHBIX IPUTOXKEHUAX, KJIUEHT U CEPBEP MOTYT PacIonaraThCsa
Ha pPa3HBIX KOMIIbIOTEPax. B aToM cnydae oHu B3amMopeHcTBYIOT o cetu TCP/IP. BaxxHo He 3a0vIBaTh
9TO ¥ IIOHUMATh, YTO (ailyIbl, OCTYIIHEIE HA KJIMEHTCKOM KOMIIBIOTEPE, MOT'YT OBITH HEOOCTYIIHEI (WU
IOCTYIHBI TOJIBKO IIOJ OPYTUM UMeHeM) Ha KOMIIbIOTEPE-CEPBEPE.

CepBep Postgres Pro mozxkeT oOCIyXuBaTh OJHOBPEMEHHO HECKOJbKO IOOKITIOUEHUN KIHUEeHTOB. s
39TOT0 OH 3amyCKaeT («II0poXKaaeT») OTHEeNbHBIN ITPOIECC AJIS KaXKO0T0 MOAKII0YeHnA. MOXKHO CKa3aTh,
YTO KJIHMEHT W CEePBEPHBIN ITpollecCc OOINAlOTCsI, He 3aTparuBasi TJIaBHHIM IIpolecc post gres. Takum
0o0pa30oM, TJIaBHBIM CEPBEPHLIN ITPOITECC BCera paboTaeT 1 0XKUAAET MOOKII0UEeHN I KIINeHTOB, IPUHUMAa T
KOTOpBIE, OH OpPraHM3yeT B3aMMOOEMNCTBHE KJIMEHTA U OTHENIbHOTO CepBEPHOTO Ipoiiecca. (KoHedHO
BCE 3TO ITPOUCXOOUT HE3aMETHO [IJIsl II0JIh30BaTeJIsI, a 9Ta CXeMa pacCMaTPUBAETCS 3TeCh TOJBKO OJIS
OHMMAaHMS.)

1.3. Co3paHue 0a3bl AaHHbIX
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ITepBoe, KaK MOXKHO IPOBEPHUTH, €CThb JIX Y BAaC OOCTYI K CepBepy 0a3 HAaHHBEIX, — 3TO IMOIBITATHLCSH
co3paTh 6a3y maHHBIX. PaboTtaromuii cepBep Postgres Pro moxeT ynpaBisaTh MHOXKECTBOM 0a3 HaHHBIX,
YTO MO3BOJISET CO3[aBaTh OTHEJIbHEIE Oa3bl JAHHBIX OJIS1 PA3HBIX TPOEKTOB U MOJIb30BaTEJIEH.

B03MOKHO, Balll afMHHUCTPATOP yXKe co3man 0a3y maHHBIX OJIs Bac. B 9TOM ciy4yae BbI MOXKeETe
MIPOMYCTUTD 3TOT STAI U MEePERTH K CIIeAyIIIeMy pa3aeny.

Inst co3mauus 0a3bl MaHHBIX, B 9TOM IIpUMepe Ha3BaHHOU Ny db, BEIMOIHUTE CIEOYIOIIYI0 KOMAHMIY:
$ createdb nydb

Ecnu BE He YBUOIUTE HUKAKUX COO6H.I€HI/II‘;1, 3HAQYUT oIlepanud ObINTa BRITIOJTHEHA YCIIEIIHO U ITPOOOJI2KEHHN e
3TOrI'o pa3aeila MO2KHO IIPOIIYCTHUTS.

Ecnu BB BUOUTE COOODIlIeHUE THUIIA:
creat edb: command not found

3HauuT Postgres Pro He ObLI ycTaHOBIEH IpaBUIbHO. JIu60 OH He ycTaHOBIEH B0OOIe, MO0 B IIyTh
IIOMCKa KOMaHJ 000JIOYKM He BK/IIOYEH ero Kartasor. [lompoOyiTe BBI3BAaTh Ty Ke KOMaHOY, yKa3aB
a0COJIIOTHBIN IIYTh:

$ /usr/local/pgsql/bin/createdb nmydb

Y Bac 9TOT myTh MOXKET OBITh OPYTUM. CBSIZKHUTECH C BAlllUM aAMHUHHUCTPATOPOM HMJIH IIPOBEPHLTE, KAaK OBIITH
BBITIOJTHEHBI MHCTPYKIIMHY II0 YCTAHOBKE, YTOOHI MCIIPABUTh CUTYAIIHIO.

EI.T.IG OOVH BO3MOXKHBINA OTBET:

creat edb: ## ####AHH HAHHAHAHHAHHE # ###H postgres:
#Hit HEHHHBE HEHHHAHHAEE # H##HA###. No such file or directory
B BHAHHBHBHHRHE HHHHAHHE FHERHHRYE # BB HRH R
HHHHAHHHAS HEFHH Uni X- ##88##% "/ tpl . s. PGSQL. 5432"?

9To 03HaAy4aeT, YTO cepBep He paboTaeT Uik cr eat edb He MOXKeT K HeMy ITOOKIIOYUTLCSA. M B 9TOM cliydae
IIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE UIU 00paTUTECh K aAMUHUCTPATOPY.

TakXke BB MOZKETEe IIOJIyYUTh COOOIIeHNE:

createdb: ## ######E HEAHHBRHHARY # #H## postgres:
HHHHE,  HHEHH ") oe" #E HHAHHHRHHY

roe GUrypupyeT Ballle UM II0JIb30BaTeIsd. ITO TOBOPUT O TOM, UTO afMUHUCTPATOP HE CO3Tall YYETHYIO
3anuck Postgres Pro mns Bac. (YVuétHrle 3anucu Postgres Pro oTnmuaioTcss OT YYETHBHIX 3amnuceit
OJIb30BaTelel OIlepalMOHHON CUCTEMEL.) Eciu Bel caMu SIBIsi€eTECh aOfMUHUCTPATOPOM, IIPOYUTaAnTe
I'nmaBy 20, rme HammcaHO, KaK CO3[aBaTb YYETHBHIE 3anucu. [l co3maHUsA HOBOTO IMOJIH30BATEIIS
BBl [OJIXKHEI CTaTh IIOJIb30BATEJIEM OIEPAIlMOHHOM CHUCTEMBI, IIOJ MMEeHeM KOTOPOro OBLI yCTaHOBJIEH
Postgres Pro (06s14H0 3TO post gr es). Tak:ke BO3MOXKHO, UTO BaM Ha3HaYeHO UM OJIb30BaTesis Postgres
Pro, He coBmaparomiee c BammM uMeHeM B OC; B 9TOM CiIydae BaM HYXKHO SBHO yKa3aThb Ballle UM
nonb3osatensa Postgres Pro, ucmone3ys Kirod - U UK yCTaHOBUB IIePEMEHHYI0 OKpyxKeHusa PGUSER.

Ecnu y Bac ecTh yuéTHas 3alKCh IMONb30BATENIS, HO HET MPaB Ha co37aHue 0a3bl MaHHBIX, BEl YBUOUTE
COOOIIeHHtEe:

creat edb: ###H#A#HH HHHH HHHBHE #H# HAHHHRH
BHHAHHE,  HEH BHAR BH BHEHHAHE HEHE HEHHAH

Co3maBaThk 6a3bl JaHHBEIX pa3pelleHo0 He BCeM Ioib3oBatensM. Ecium Postgres Pro oTka3biBaeTcs
co3maBaTh 0a3bl MAHHBIX [OJIsT Bac, 3HAYUT BaM HEOOXOOWMO COOTBETCTBYIOIIEE pas3pelneHue. B aToMm
cnydae oOpaTUTECh K BallleMy agMHHHUCTpPaTopy. Eciu BH ycTaHaBmuBanmu Postgres Pro camu, To mms
uenelﬁ 9TOT0 BBEJEHUS BBl OJIXKHBEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTeslsI, 3alyCKalolllero CepBep
BI.

1 . . .. . .

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

$ createdb

Ecnu BBl GOMbIle He XOTHUTE HCIIONb30BaTh Ballly 0a3y HAHHEIX, BBl MOXKeTe yHOaluTh e€. Hampumep,
ecCJIu BEHI BiIafiesniell (co3maTenb) 0a3kl JaHHBIX Mydb, BEI MOXKEeTe YHUUYTOKUTEL €€, BEIIOJIHUB CJIeIYIOIIYIO
KOMaHOy:

$ dropdb nydb

(9Ta kOMaHpa He cunuTaeT uMeHeM BJl o yMonI4aHUIO UMS TEKYIIEro II0JIb30BaTelIsl, BbI NOJIXKHEI IBHO
yKa3aTh ero.) B pe3ynbsraTe 6ymyT GU3NUYECKH yaaneHbl Bce (aiiibl, CBsI3aHHbIE C 6a30M JaHHBIX, U TakK
KaK OTMEHUTH 9TO OelCTBUE Hellb3s, He BHIIOJIHANTE eTo, He II0OAyMaB O IIOC/IeICTBUSX.

Y3Hath 0 KoMaHmax cr eat edb u dr opdb Gomnbie MOXKHO B cupaBke createdb u dropdb.

1.4. NMopknwouyeHUue K ba3ze gaHHbIX

Co3maB 6a3y maHHBIX, BBl MOXKeETe 00PaTUTHCS K HE:

e 3amnycTuB TEPMHUHAIbHYIO TporpaMmy Postgres Pro mmog Ha3BaHueM psql, B KOTOPOM MOIKHO
WHTEPaKTUBHO BBOAUTDH, pedaKTUPOBATh 1 BHIITOMHITh KoMaHObsl SQL.

e Hcmnomnb3ys cyllecTByionire rpadrueckre MHCTPYMEHTHI, HanmpuMep, pgAdmin unu oducHBIN
nakeT ¢ nogmepzxkkoi ODBC unu JDBC, m0o3BOJISIONINY CO3aBaTh U YIIPABISIThL 0a30i HJaHHBIX. DTH
BO3MOIKHOCTH 30E€Ch HE pacCMaTPUBAIOTCS.

* Hamwucas co6CTBeHHOE ITPUI0KEHNE, UCIIONb3ysI OOUH U3 MHOXKECTBa OOCTYITHBIX SI3BIKOBBIX
uHTepdeticoB. [TogpobHee 3TO paccMaTpuBaeTcs B Yactu IV,

YTo06k! paboTaTh C IpUMepaMu 3TOT0 BBeeHus, HauHuTe C psql . [IogKII0o4YUThECS C eT0 ITOMOIIBI0 K 6a3e
OaHHBIX Mydb MOXKHO, BBeOsI KOMaHOYy:

$ psqgl nydb

Ecnmu ums 6a3bl maHHBIX He yKasaTh, OHa OymeT BeIOpaHa II0 MMeHHU mojb3oBaTelnsa. O6 3TOM yxke
pacCcKa3bIBAIOCh B IPEABIAYINEM pa3ferie, IOCBSAIIEHHOM KoMaHe cr eat edb.

B psqgl BEI yBumuTe crepyroiiee COOOIIEHHE:
psql (9.6.20.1)

Type "hel p* for help.

nydb=>

ITocnenHss CTPOKA MOXKET BHITJIAOETh U TaK:
nydb=#

YTo moka3blBaeT, UTO BHl SBIISETECH CYIEPIOIb30BaTelIeM, M TaK CKopee Bcero OymeT, €Clid BH
ycTaHaBIuBanmu sk3eMmisap Postgres Pro camu. B aTom ciyuae Ha Bac He OYOyT PacIpOCTPaHSITHCS
HUKaKNe OTpPaHUYeHUs OOCTYIIa, HO OJIA Ilefiell JaHHOTO BBEJEeHUS 9TO He BajKHO.

Ecmu BB CTOMKHYJIHUCH C TPOo0IeMaMu IIPHU 3ammycKe psql , BepHUTECH K IPeabIayIeMy pasaeny. KoMmaHab
createdb u psql mOmKIIOYAOTCS K CEpBEPY OOMHAKOBO, TaK YTO e€cjiu IepBas paboTaeT, MOIXKHaA
paboTaTh u BTOpAs.

INocnemusAsa CTpoKa B BHEIBOZE psql 3TO mpurialleHHe, KOTOPOE IOKa3bklBaeT, YTO pPsql XKOET Balllux
KOMaH/ ¥ BEI MOzKeTe BBOauTb SQL-3ampock B paboue cpepne psql . [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT pgpro_version();

I10JIb30BaATeJIsA, 3allyCKalolllero CepBep, U K TOMYy 2Ke 3TOT II0JIb30BaTeJIb BCeraa UMeeT IIpaBa Ha CO3[aHue 6a3 maHHBIX. Y 4TOOBI MOOKIIOYUTECS C UMEHEM 3TOro
II0JIb30BATEIISA Postgres Pro, He00s3aTEIbHO BXOOUTE C 9TUM UMEHEM B CHCTeMy, HOCTAaTO4YHO Be3[e IlepefaBaTh ero ¢ mapaMeTpom - U.
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ver sion

PostgresPro 9.6.20.1 on x86_64-pc-I|inux-gnu, conpiled by gcc (Debian 4.9.2-10) 4.9. 2,
64- bi t
(1 row

nmydb=> SELECT current_date;
dat e

2016- 01- 07
(1 row

nmydb=> SELECT 2 + 2;
?col um?

(1 row

B mnporpamme psqgl €CTh MHOXKECTBO BHYTPEHHUX KOMaHJ, KOTOPEIE He ABnATCa SQL-onepaTtopamu. OHuU
HAYMHAIOTCS C 00paTHOM KOCOM 4epTHl, «\ », Hampumep, BBl MOXKETE IOIYYUTh CIIPABKY IO Pa3JIMYHBEIM
SQL-komanpam Postgres Pro, BBens:

mydb=> \ h

Yrto6n! BEINTHU U3 psql , BBeAUTE:
nmydb=> \q

u psql 3aBepmuT CBOIO PabOoTy, a BE BEpPHETECH B KOMAHAHYIO OOOMOYKY OMEPAllMOHHON CHUCTEMHI.
(YToOHBI y3HATH O BHYTPEHHUX KOMaHMaX, BBEOUTE \ ? B MpPUTJIAlIEHNX KOMaHOHOU CTpoku psql .) Bce
BO3MOXKHOCTH pPsql HTOKYMEHTHPOBAHH B CIpaBKe psql. B 3ToM pyKOBOACTBE MBI He GyIeM UCIIOTb30BaTh
9TH BO3MOKHOCTH SBHO, HO BHI MOXKETE M3YUUTh UX U IPUMEHSITH IPK YIOOHOM CIIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B oT0il raBe paccMmaTpuBaeTcs ucHonb3oBaHMe SQL O BRIMONHEHWS HOPOCTHIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpPeTeHOyeT Ha HCYepIIbIBaloliee
pykoBozctBo. I[Ipo SQL mHanmucaHO MHOXKECTBO KHUT, BKIOdas melt93 u date97. Ilpu stom crnemyet
YYUTHIBATh, YTO HEKOTOPHIE BO3MOKHOCTHU s13bIKa Postgres Pro saBis0TCS pacliupeHUsIMU CTaHOapTa.

B cremyroommx mpuMepax MBI OpeAmnojiaraeM, 4YTO BBl co3ganu 0al3y maHHBIX nydb, Kak OomMcaHo B
npenpIayiIel rjiaBe, U CMOTJIM 3alyCTUTD Psdl.

[Tpumeps! 3TOTO PYKOBOACTBA TaKXkKe MOXKHO HallTU B TaKeTe UCXOOHOTO Komja Postgres Pro B kaTtanore
src/tutorial/. (IBouunble OucTpuOyTUBHI Postgres Pro moryt He BKIOYaTh 3TU aisbl.) YTOOH
UCTOJIL30BaTh 3TU (PaliiIbl, IepedanuTe B 9TOT KaTajor U 3alycTuTe make:

$cd..../src/tutorial
$ nmake

IIpu sTom OGymyT cO3maHBl CKPUIITHL U CKOMIHUIUPOBaHE Momynu C, comepzKallue II0JIb30BaTEIbCKUE
byHKUMY U TUIEL. 3aTeM, YTOOB HadaTh PaboTy ¢ y4eOHEIM MaTeprajioM, BEIIIOJIHUTE CIeAyIolIee:

$cd..../tutorial
$ psql -s mydb

nmydb=> \i basi cs. sql

KomaHpa \i cumThIBaeT ¥ BHIIIOJIHSET KOMaHOL U3 3amaHHOTO (aiina. [lepemaHHbil psql mapamerp -
S IIepPEeBOOUT €ro B IIOUIArOBEIM PEXKUM, KOTHa OH IefaeT IIay3y Iepeq OTIPaBKOU KaxKIOoro oleparopa
cepBepy. KomaHAH, HCIONIb3yeMbIE€ B 9TOM pa3fesie, comepkarTcs B ¢aiine basi cs. sql .

2.2. OCHOBHbIE NOHATUA

Postgres Pro — 310 pesasiuuoHHas cucmema ynpasaeHus 6azamu OaHHbix (PCYB]I). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs HaHHBIMU, IpeACTaBIEeHHEIMU B BULe omHoweHul (relation). OTHOIIeHUE
— ©9TO MaTeMaTH4YeCKHM TOYHoe oO0o3HaveHHe mabauubl. XpaHeHHe [OaHHBIX B TaOMHIaX TakK
pacIpocTpaHEeHO CETOHHSI, YTO 3TO KaXKeTCs CaMbIM OYEBHUOHLEIM BapHaHTOM, XOTS €CTb MHOIKECTBO
OPyTUX CcIoco0OB opraHm3anuu 0a3 HaHHBIX. Hampumep, ¢aknbl u Katagorw B Unix-momoOHBIX
OIlEePAIMOHHBIX CHCTeMaX 00pa3yloT mepapxXxudecKyio 0a3y HaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEeKTHO-OPHEHTUPOBAHHEIE 0A3bl TAHHEBIX.

Jliobast Tabmuila mpencTaBiaseT coO0M KMMeHOBaHHBIM HaboOp cmpok. Bce CTpoKu TabGAUILI UMEIOT
OOMHAKOBHIM HAOOP MMEHOBAHHKEIX CMO./101,08, TTPXU 9TOM KaXKOMY CTOJIOIY Ha3HAYaEeTCsI OTIPEeIEHHBIN
THUIT JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCUPOBAH, BaXKHO MOMHUTBH, 4To SQL He
TapaHTUPYEeT KaKOH-Tuh0 MOPSIOOK CTPOK B TabmuUIle (XOTS UX MOKHO SIBHO OTCOPTUPOBATH ITPHU BLIBOME).

Tabnuiel 060begUHSAIOTCS B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBIISEMBI OOHUM 3K3E€MIIISPOM
cepBepa Postgres Pro, o6pa3yet ka1acmep 6a3 OaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MoxKeTe co3maTh Ta6m/1uy, YKa3aB eé uMs u IIepe4dYunucCiIiuB BC€ UME€Ha CTOJ'I6I_IOB 1 WX THUIIBIL:

CREATE TABLE weat her (

city var char ( 80),
temp_lo int, - - HURRHHHHHTT ST HiH
t emp_hi int, - - HHBRHHHHHTT ST HH
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prcp real, - - HHBHBHE HHEHEHY
dat e date

Becb 3TOT TEKCT MOXKHO BBECTHU B p5q| BMeCTe C CHMMBOJIaMHU I1€epeBOda CTPOK. p5q| IIOHUMAET, 4TO
KOMaHOa IIPOAOOoJIZKaeTCsA OO TOYKHU C 3amsaTou.

B kxomanpmax SQL MOXKHO CBOOOOHO MCIIONb30BaTh ITPOOENIbHBIE CUMBOMIBI (ITpoOenbl, TaOyasauuu u
TIepeBONbl CTPOK). DTO 3HAYUT, UTO BHI MOXKETE BBECTU KOMAaH[y, BLIDOBHSIB €€ IO-IPYroMy MU JazxKe
YMECTUB B OOHOM cTpoke. [[Ba MuHyca («--») 0003HaA4YarOT Hadajlo KOMMeHTapus. Bcé, 4To uUOET 3a
HUMHU 00 KOHIA CTPOKM, MTrHopupyetcsa. SQL He 4YyBCTBUTENIEH K PETUCTPY B KIIIOUEBHIX CJIOBAX U
uneHTUUKATOPaX, 3a UCKITIOUEeHUEM UAeHTUPHUKATOPOB, B3STHIX B KAaBLIYKU (B MaHHOM CIIydae 3TO He
Takx).

var char (80) ompepmenseT TUIl OaHHBIX, OOMYCKaOIIMM XpaHeHWE ITPOU3BOJIBHBIX CUMBOJILHBEIX CTPOK
omuHOM mo 80 CHMBOJIOB. i Nt — OOBIYHBIN II€JIOYMCIIEHHBIN THIL. real — THUI OJIS XpaHEeHWs YHCEeN C
IJTaBaloOIe TOUKOM OOUHAPHOM TOYHOCTH. dat e — Tum gathl. ([Ia, cTonbell Tuia dat e Tak>Ke Ha3bkIBaeTCsI
dat e. 9To MOXKeT OBITE yHOOHO UK BBOOUTH B 3a0/IyKIEHNE — KaK IOCMOTPETH.)

Postgres Pro nogmep>kuBaeT ctaHmapTHBEIE TUIIEL SQL: i nt, smal | i nt, real, doubl e precision,char(N),
varchar (N),date,time,ti mnestanpui nt erval , a TakxKe Apyrue yHuBepcaabHEIE TUIIE U O0TaTHIM HAOOP
reomeTpuyeckux TunoB. Kpome Toro, Postgres Pro MoxkHO pacmupsits, co3gaBasi Ha60p cCOOGCTBEHHBIX
TUIOB HaHHBIX. Kak criencTBrue, UMeHa TUIIOB He SIBISIIOTCS KIIIOUEBBIMU CJIOBaAMU B JAaHHOU 3allWCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs Ot peanu3anuy 0CoOBX KOHCTPYKIMM cTanmapTa SQL.

Bo BTOpOM mpuMepe MBI COXPaHUM B TabJIHIle TOPOIa U X reorpaduiecKoe IoI0KeHHe:

CREATE TABLE cities (
nane var char ( 80),
| ocation poi nt

);

3mechk poi nt — mpumMep crelnudUUeckKoro Tuia gaHHex Postgres Pro.

Hakower, crnemgyeT ckKa3aTh, YTO €Clii BaM OOJbIlle He HyXKHa KakKas-mu0o Tabiuila, WU BBl XOTUTE
Imepeco3qaTh €€ Mo-IPyroMy, Bl MOXKETE YOAIUTh €€, UCIIOIb3ys CIEeOVIONIyI0 KOMaHIy:

DROP TABLE ### ##t#####,

2.4. JlobaBneHue CTPOK B Tabnuuy

151 moGaBieHUsT CTPOK B TaOJIMILy MCIIOIb3yeTCs ormepaTop | NSERT:
| NSERT | NTO weat her VALUES (' San Francisco', 46, 50, 0.25, '1994-11-27');

3aMeThTe, YTO OJIS BCEX TUIOB HJAaHHBIX IIPUMEHAITCA OOBOJIBHO O4YEBHUOHEIE (bOpMaTBI. KoHcTaHTH, 3a
HUCKITIOYEeHHEM IIPOCTEIX YHCJIOBBIX 3HAYeHUI, OOBIYHO 3aKJ/II0YAl0TCS B aHOCTpO(l)I:I ("), kaK B MaHHOM
IIpuMepe. Tum dat e Ha caMoM gejie 04YeHb ruboK u IIDUHUMAET Pa3HBIE Q)OpMaTBI, HO B JaHHOM BBEOEHHNHU
MEI 6yneM IIPpUOEPXKHUBATLECA IIPOCTOTO 1 OOTHO3HAYHOTIO.

Tum poi nt TpebyeT BBO#a napkl KOOPAWHAT, HAIPUMeED TakKUM 00pa30oM:

I NSERT INTO cities VALUES (' San Francisco', '(-194.0, 53.0)');

IToka3zaHHBIM 30eCh CUHTaAKCUC TpebyeT, YTOOBl BBl 3allOMHWIK HOPSOOK CTONOIOB. MOXKHO TakxKe
IIPUMEHUTh albTEePHATUBHYIO 3alIUCh, IIEPEUNCIINUB CTOIOLEL IBHO:

| NSERT | NTO weat her (city, tenp_lo, tenp_hi, prcp, date)
VALUES (' San Franci sco', 43, 57, 0.0, '1994-11-29');

BBl MOXKeTe mepedyucCIuTh CTOJIOIEI B APYIOM IIOPSIOKE, €CJIM JKejlaeTe OIYCTUTh HEKOTOPhIe M3 HHUX,
HaIPUMeED, €CJIM YPOBEHDb 0CAZKOB (CTONOEIl prcp) HEU3BECTEH:

I NSERT | NTO weat her (date, city, tenp_hi, tenp_lo)
VALUES (' 1994-11-29', 'Hayward', 54, 37);
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MHorue pa3paboTUYUKK MPENIIOUYNUTAIOT IBHO MePEeYUCIIATEL CTONOIIL, a He MoJIaraThCs Ha UX IOPANOK B
Tabnuie.

[ToxkanyiicTa, BBEAUTE BCe MOKAa3aHHbIE BBIIIIe KOMAHARI, YTOOH ¥ BaC ObUIH JaHHbIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh HabIme.

BBl TakKe MOXKeTe 3arpy3uTh OO0JIBINION O0O0BEM HAHHBIX M3 OOBIYHBIX TEKCTOBBIX (haMJIOB, IIPUMEHUB
KoMaHAy COPY. OOhI9HO 3TO OymeT O®ICTpee, TakK KakK KoMmaHma COPY OonNTMMHU3WPOBAHA [OJIT TAKOTO
IpUMEHEeHHUSs, XO0TS 1 MeHee TuOKa, ueM | NSERT. Hanpumep, eé MOXXHO HCIIONbh30BaTh TAK:

COPY weat her FROM '/ hone/ user/ weat her .t xt"';

37Mech IMMOApPa3yMeBaeTCs, YTO OaHHHIA (aiia OOCTYIeH Ha KOMIIbIOTepe, rme paboTaeT CepBEPHBIHR
poIecc, a He Ha KJIMeHTe, TaK KaK yYKa3aHHHY (ain OymeT mpoYynuTaH HEeIIOCPEICTBEHHO Ha cepBepe.
IMTogpoGHee 06 3TOM BB MOXKETe yY3HaTh B onucaHuu KoMaHoel COPY.

2.5. BbinosiHeHue 3anpoca

YTo0Bl MOJIYyYUTh OaHHBIE M3 TAOIUILI, HYXKHO BBIIOJHUTE 3anpoc. s 3Toro mpemHaszHadeH SQL-
omepaTtop SELECT. OH COCTOUT M3 HECKOJIbKHX YacTel: BLIOOPKHK (B KOTOPOH MEePEYHUCIITIOTCS CTOJIOIIHI,
KOTOPBIE MOJIZKHEBI OBITH ITOTyYEeHH), COUCKa Ta0uIl (B HEM IIEPEYUCISIIOTCS TaOIHUIThI, U3 KOTOPHIX OyOyT
TMOJTy4YeHbl JaHHbIE) ¥ Heo0s3aTeJIbHOTO YCIOBUS (OIpemesisiioniero orpanudenus). Haopumep, 4ToOH
TIOJTYYUTDh BCE CTPOKM TaOIUIIEI Weat her , BBeguTe:

SELECT * FROM weat her;
3mech * — 3TO KpaTKoe 0003HaYEHNE «BCEX CTOIOIIOB>. ! Takum 006pa3oM, 5TO PaBHOCUIILHO 3aIIHUCH:
SELECT city, tenp_lo, temp_hi, prcp, date FROM weat her;

B pesynbTaTe OOJIXKHO IOJIYYUTHCA:

city | temp_lo | tenp_hi | prcp | dat e
--------------- T T L e
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 43 | 57 | 0 | 1994-11-29
Haywar d | 37 | 54 | | 1994-11-29
(3 rows)

B cmucke BLIGOpKI/I BBl MO2K€E€Te IIHCaTb He TOJIBKO CCHIJIKH Ha CTOJ'I6HBI, HO M BBIPAXKEHMUA. HaanMep,
BBI MO2K€eT€ HalluCaThb:

SELECT city, (tenp_hi+tenp lo)/2 AS tenp_avg, date FROM weat her;

U nony4uts B pe3ynbrare:

city | tenp_avg | dat e
_______________ e
San Francisco | 48 | 1994-11-27
San Francisco | 50 | 1994-11-29
Haywar d | 45 | 1994-11-29
(3 rows)

O6paTuTe BHUMaHKe, KakK IpeaIoxkeHue AS MO3BOJISIET IIepenMeH0BaTh BEIXOOHOH cTosiber. (CaMo CII0BO
AS MOZKHO OITyCKarThb.)

3ampoc MOXKHO OOIIOIHUTL «YyCJIOBHUEM», HoOaBUB Ipemioxkenne WHERE, orpaHUYMBAIOIEe MHOXKECTBO
BO3BpalllaeMbIX CTPOK. B mpemnoxkenuun WHERE yKa3bIBaeTCs JIOTUYECKOe BhIpaXKeHHe (IIpoBepKa
UCTUHHOCTH), KOTOPOE CIIyKUT (UJIBTPOM CTPOK: B pPe3yJibTaTe OKa3bIBAIOTCSA TOJILKO T€ CTPOKHU, OJIS
KOTOPBIX 9TO BHIPAaXKEHWEe MCTUHHO. B 3TOM BEIpazKEHWH MOTYT HPHUCYTCTBOBATb OOBIYHBLIE JIOTHUYECKHE
omepaTopsl (AND, OR m NOT). Hampumep, clemyiomuii 3ampoc ITOKaXKeT, Kakas moroma Ovita B CaH-
QpPaHIIUCKO B JOXKOJINBEIE OHU:

1
Xorst 3anpockl SELECT * 9aCTO HUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GyHeT MEHSThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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SELECT * FROM weat her
WHERE city = 'San Franci sco’ AND prcp > 0.0;

PesynsbTar:

city | temp_lo | tenp_hi | prcp | dat e
--------------- T LT T gy
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
(1 row

BbI MOKeTe TIONTYyYUTh PE3YJIBTATH 3alpoca B OIPeNeIéHHOM MOPSIOKe:

SELECT * FROM weat her
ORDER BY city;

city | temp_lo | tenp_hi | prcp | dat e
--------------- B T JEC R U U Y
Haywar d | 37 | 54 | | 1994-11-29
San Franci sco | 43 | 57 | 0 | 1994-11-29
San Franci sco | 46 | 50 | 0.25 | 1994-11-27

B sToM mpumepe HOPSAAOK COPTHUPOBKU ONpenesieH He IMOJIHOCTHIO, II03TOMY BEI MOXKETe IIOJIy4YHUTh
ctpoku CaH-®paHIKMCKO B Ti060oM nopsagke. Ho BeI Bcerpa moayuuTe pe3yabTaT, HOKa3aHHBIN BHIIIIE, €CITU
HamOumiere:

SELECT * FROM weat her
ORDER BY city, tenp_lo;

Ecnu TpebyeTcsi, BEI MOKeTe yOpaTh OyOIUPYOMKUECS CTPOKY U3 pe3yJibTaTa 3ampoca:

SELECT DI STINCT city
FROM weat her ;

Haywar d
San Franci sco
(2 rows)

W 3peck MOPSIIOK CTPOK TaKXKe MOXKET BapbHPOBATHCSA. UTOOBI MOMydYaTh HEU3MEHHBIE PEe3yJIbTaThl,
coepuHUTe nmpemioxenusd DI STI NCT u ORDER BY:

SELECT DI STINCT city
FROM weat her
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

Ilo sTOro BCE HAIIK 3aIpPOCHl 00paIlaauch TOJIBPKO K OOHOM Tabmwuile. OOHAKO 3aIpOCH MOTYT TaKiKe
obpamaThbCs Cpa3y K HECKOJIBKUM TaOIuIilaM Uik o0paIaThCs K TOU 2Ke TabJIulle TakK, YTO OMHOBPEMEHHO
OyoyT oOpabaThIBaThbCS pas3HbIe HAOOPH €€ CTPOK. 3ampoc, oOpallaiIiuiicss K Pas3HHEIM Habopam
CTPOK OOHOM HJIM HECKONILKUX Tabmull, Ha3wiBaeTcss coeduHeHueMm (JOIN). Hampumep, MBI 3aXOTeJH
IIEePEeYnCIIUTh BCE IIOTOOHBIE COOBITHS BMECTE C KOOPOUMHATAMHU COOTBETCTBYIOIIUX TOPOHOB. [IJIsT 3TOTO
MEI IOJIXKHBI CPaBHUTL CTOJIOEI] Ci ty KaXXmol CTPOKU TabiuIlEl weat her co cTonbIioM nane BCeX CTPOK
TaOIUITEI Ci t i €S ¥ BRIOpATh IMaphl CTPOK, [JIsI KOTOPBIX 3TH 3HAYEHUS COBIIAAAIOT.

IIpuMmeyanue

9T0 He coBceM ToUHasA Momesib. OOBIYHO COeIUHEHUS BHIIOTHSIOTCS 3¢ deKTUBHEE (CPaBHUBAIOTCS
He BCe BO3MOXKHEIE ITIaphl CTPOK), HO 3TO CKPHITO OT II0JIb30BATENIS.

’B "HekoTopreix CYB]I, BKmoyas craprle Bepcum Postgres Pro, peanusanust npepnoxenus Dl STI NCT aBToMaTHYeCKU yIOPSIIOYMBAET CTPOKM, Tak 4To ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT OIpefesIEHHOT0 MOpsfKa CTPOK mocie DI STI NCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciiengyroumero 3ampoca:

SELECT *
FROM weat her, cities
WHERE city = nane;

city |[tenp_lo|tenp_hi| prcp| date | namne | location
-------------- T T gy
San Franci sco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Franci sco| 43| 57| 0] 1994-11-29| San Francisco| (-194,53)
(2 rows)

O6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIyYeHHEIX JaHHBIX:

* B pesyneTaTe HeT CTpPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 4TO B Tabiuile
Cities HET CTPOKU [Jisi JAHHOTO I'opofa, a IIPY COeIUHEeHUN Bce CTPOKU TabimuIlsl weat her , ons
KOTOPHBIX HE HAIIIJIOCE COOTBETCTBHUE, OIIYCKAIOTCH. BCKOpe MBI YBUOUM, KaK 3TO MO2KHO UCIIPABUTh.

* Ha3zBanwme ropoga okKasajocCh B IByX CTOIOILIAX. ITO IPABUJIFHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
Tabnuil weat her u citi es 6bIM 0O0beqUHEHEL. X0TS Ha IIPaKTHUKe 3TO HeXKellaTelIbHO, II09TOMY
JIy4llle TIePEeYUCIIUTD Hy2KHbIe CTOJIOILI IBHO, & HE MCII0Ib30BaTh * :

SELECT city, tenp_lo, tenp_hi, prcp, date, location
FROM weat her, cities
WHERE city = nane;

Yaopaxuaenue: IlonpoOyiiTe onpenenuTh, YTO OyAeT AesiaTh 3TOT 3anpoc 6e3 npeanoxeHus WHERE.

Taxk Kak Bce CTOJOIIE MMEIOT pa3Hble MMeHa, aHaIM3aTop 3aIllpoca aBTOMAaTHYeCKH MOHUMAaeT, K KaKo#
Tabnuile oHU OTHOCATCA. Eciu OB mMeHa CTOIOIOB B ABYX TaOIHIIaX IMOBTOPSJIMCH, BAM IIPHUIIIOCEH OB
00ONo/HUMb UMeHa CTOJIOI0B, KOHKPETU3UPYS, YTO UMEHHO BEI UMENH B BUMY:

SELECT weather.city, weather.tenp_ | o, weather.tenp_hi,
weat her. prcp, weather.date, cities.location
FROM weat her, cities
WHERE cities.name = weather.city;

B000111€ XOPOIITNM CTHUIIEM CUUTAETCS YKAa3hIBATh IOIHEIE UMEeHAa CTOJIOITOB B 3alIPOCe COeMUHEHUS, YTOOR
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIuILI OyayT m0OaBIeHEl CTONOIIB C TOBTOPSIOINIUMUCS UMEHAMU.

3anpocm COeIUHEHNSs, KOTOPBIE€ BBl BUOEJINU OO 3TOI'0, MOZKHO TaKXKe 3alluCaTh B APYI'OM BHUIIE:

SELECT *
FROM weat her I NNER JO N cities ON (weather.city = cities.nane);

OTa 3aluCh HE Tak PacCIIpoCTpaHeéHa, KakK HepBbeI BApPUaAHT, HO MEI IIOKAQ3bkIBa€M eé, 9yTOOBI BaM OBIIO
IIpOIlle IIOHATHE CIIEAYIOIINe TEeMEIL.

Celiuac MBI BBISCHHM, KaK BEPHYTb 3allMCH O IOrofie B ropome Xewyopm. MBI XOTUM, YTOOBI 3amIpoOC
MIPOCKaHUPOBas TabmuIily weat her u st KazKao# e€ CTPOKHY HaIEéJI COOTBETCTBYIOIIYIO CTPOKY B TaOmIuIle
cities. Ecnu ke Takasi CTpokKa He OymeT HaWdeHa, Mbl XOTHM, YTOOBI BMECTO 3HAYEHHUH CTOJIOIIOB
u3 TabauIbl Cities OBIIM IIOACTABIIEHBl «IIYCTHIE 3HAYEHHUS». 3alPOCHl TaKOTO THUIIA HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoeHEHUsI, KOTOPHIE MBI BUAEJIM OO 3TOr0, Ha3bIBAIOTCS BHYTPEHHUMMU.)
OTa KoMaHpOa OyOeT BHIT/ISAOETD TaK:

SELECT *
FROM weat her LEFT QUTER JO N cities ON (weather.city = cities. nane);

city |[tenmp_l ol tenmp_hi| prcp| dat e | nane | location
-------------- T T TR u U U
Haywar d | 37| 54| | 1994-11- 29| |
San Franci sco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Franci sco| 43| 57| 0] 1994-11-29| San Francisco| (-194,53)
(3 rows)

10
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

Vupaxuenue: CyIIecTBYIOT TaKXe IIpaBhkie BHEIIHWE COEIMHEHMS U MOJTHbIE BHEITHUE COeqUHEHUS.
ITonipoOy¥iTe BEIICHUTH, YTO OHU COOOM IPENCTaBIIAIOT.

B coemmHeHWHM MBI TaKXe MOXKeM 3aMKHYTh TaONHIly Ha ce0s. ITO Ha3BIBAETCH 3AMKHYMbIM
coeduHeHuem. HampuMmep, MpencTaBbTe, YTO MBI XOTHM HAWUTH BCe 3allMCH IIOTOOEl, B KOTOPHIX
TeMIeparypa JIeXKUT B [ualla30He TeMIepaTyp OPYTHUX 3amucei. I 3TOro MEI MOJXKHEI CPABHUTH
cTONOLEI tenp | o u tenp_hi Kaxkmgo#l cTpoku Tabmuilkl weat her co crombiamu tenp | o u tenp _hi
mpyroro Habopa CTpoK weat her . 3To MOXKHO CHeaTh C IOMOIIBIO CIIeAYIOIIero 3ampoca:

SELECT WL.city, W..tenp_lo AS |low, WL.tenp_hi AS high,
W2.city, W2.tenp_lo AS low, W.tenp_hi AS high
FROM weat her WL, weat her W2
WHERE WL.tenp |lo < W2.tenp_l o
AND WL. tenp_hi > W2.tenp_hi;

city | Tow | high | city | Tow | high
--------------- LI gy
San Francisco | 43 | 57 | San Francisco | 46 | 50
Haywar d | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MBI BBeJIK HOBEIe 0003HauYeHUs Tabnuisl weather: WL 1 W2, 4TOOBI MOXKHO OBLJIO Pa3/IMYUTh JIEBYIO
U [IpaBYyIO0 CTOPOHEL COeAHeHUs1. BEl MoXkKeTe UCIIONb30BaTh I0N00HEIE IICEBIOHUMEL U B IPYTUX 3alIpocax
OJIs1 COKpAlIlleHU:

SELECT *
FROM weat her w, cities c
WHERE w. city = c.nane;

Brr 6y;:[eTe BCTpEe4YaTh COKpallleHUSA TAKOI'O POOa OOBOJIBHO 49acCTO.

2.7. ArperaTtHblie (PYHKL UM

Kak OONBIIMHCTBO [OPYIUX CEPBEPOB pEeNAIUOHHEIX 0a3 nmaHHBX, Postgres Pro mnopmpepzkuBaeT
aspezamuble ¢pyHKuuu. ArperaTtHass (QYHKIIUS BBIYUCIISET eOUHCTBEHHOEe 3HadeHUe, oOpabaThiBas
MHOEeCTBO CTpPOK. Hampumep, ecth arperaTHble (GYHKIMH, BRIYUCISIONIME: count (KOIMYECTBO), sum
(cymmy), avg (cpenHee), max (MakCUMyM) U i n (MUHUMYM) 0715 Habopa CTPOK.

K IIPpUMEpPY, MBI MOXKEM HalTH CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX MHEBHBIX TEMIIEPATYP:

SELECT nmax(tenp_l 0) FROM weat her;

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

SELECT city FROM weat her WHERE tenp_l o = max(tenp_| 0); HHHH B

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyio (pyHKIIMIO MBX HeJIb35 HUCIIOIb30BaTh B MPENIOKEHUN
WHERE. (9TO orpaHudeHue OOBACHSAETCS TeM, 4YTO nOpemyjoxkeHue WHERE [OIXKHO OIpeNeIuTh, OJId
KaKUX CTPOK BBIYMCIATL arperaTHyio (PyHKIIMIO, TaK YTO OHO, OYEBUIHO, OOJIKHO BBIYUCIATLCA OO
arperaTHeIX OQyHKIU#.) OgHaKO, KakK 4YacTo OBIBaeT, 3alpoc MOXKHO IIepe3alyCTUTh U IOIy4YUTh
JKeJlaeMbI pe3ynbTaT, IPUMEHUB N003Aanpoc:

SELECT city FROM weat her

11
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WHERE tenp_| o = (SELECT max(tenp_l o) FROM weat her);

San Franci sco
(1 row)
Tenepb BCE B IOpPSAAKE — TMOA3AMIPOC BBIMMOJHSETCS OTHOEIbHO U pPe3yabTaT arperaTHoM QyHKINU
BEIUUCJISIETCA BHE 3aBUCUMOCTHU OT TOT'0, YTO IIPOUCXOOUT BO BHEIIIHEM 3aIlpoCe.
ArperaTtHble GYHKIIUK TaKxXKe OUYeHb II0JIe3HBI B COYETaHUM C IIpeanoxkeHueM GROUP BY. Hampumep, MBI
MOZKEM IIOJIyYUTh MaKCHMyM MHWHMMAaJIbHOU THEBHOU TEMIIEPATypPHl B pa3pe3e ropoaoB:

SELECT city, max(tenp_l 0)

FROM weat her

GROUP BY city;

city | max
_______________ [ S,
Haywar d | 37
San Francisco | 46
(2 rows)

3mecy MBI TOjydaeM II0 OOHOM CTPOKe Oasd KaxXpmoro ropopga. KaxXXpaplii arperaTHBIM pe3yabTaT
BBIYMCIISIETCS [0 CTPOKAM TaOIMUIIEl, COOTBETCTBYIOIINM OTOEJIBHOMY TOpoay. MBI MOXKeM OT(GUIbTPOBATH
CIPyHIUPOBAHHLIE CTPOKU C IIOMOIIBIO Ipenioxkenus HAVI NG:

SELECT city, max(tenp_| o)
FROM weat her
GROUP BY city
HAVI NG max(tenp_l 0) < 40;

Ms=r IIojIy4yaeM Te Ke pe3yJIbTaThl, HO TOJIBKO [OJIsi TeX I'OPOMOB, I'le BCe 3HAYEHU t errp_l o MeHsbIre 40.
Haxkoner, ecnu Hac WHTEPECYIOT TOJIBKO Iopolda, Ha3BaHUA KOTOPHBIX HAYMWMHAIOTCSA C «S», MBI MOXKEeM
choeliaTh:

SELECT city, max(tenp_l o)
FROM weat her
WHERE city LIKE 'S% H
GROUP BY city
HAVI NG max(tenp_|l o) < 40;

OmnepaTop LI KE (BRITIOIHSIONINN CpaBHEHUE 110 I1a0JI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxkHo moHMMAaTh, KaK COOTHOCATCS arperaTHble pyHKumm u SQL-tnpemnoxkenus WHERE u HAVI NG
OcHoBHoe otnuune WHERE ot HAVI NG 3akimiodaeTcs B ToM, uTo WHERE cHauasia BEIOMpPaeT CTPOKH, a
3aTeM TPYIIUPYeT WX M BBIYUCIISET arperaTHble QYHKOUH (TakKuM 00pa3oM, OHa OTOMpPAEeT CTPOKH
OIS BBIYMCJIEHHSI arperaTtoB), Torma Kak HAVI NG oTOWpaeT CTPOKH TPYIII IOCHe TPYHIIUPOBKU U
BHIUKCIIEHUSI arperaTHBIX GyHKIME. Kak crnepcTBue, npepsoxenue WHERE He [ONMXKHO cofepXKaTh
arperaTHbIX (YHKIWI; He MMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIUU [OJIS OnpenesieHus
CTPOK MJIg BBIYMCIIEHUS arperaTHbIX ¢GyHKIuM. [IpemnoxkeHue HAVI NG, HalpoTUB, BCerma COLOEPIKUT
arperaTtHble ¢yHKIUU. (CTpOTro TOBOPS, BBl MOXKETe HamucaTh IpepniioxkeHue HAVI NG, He UCIONb3yS
arperaThl, HO 9TO peaKo ObIBaeT Imone3Ho. To ke caMoe yciioBrue MoxeT pabotaThk 0oee 3hGHEKTUBHO
Ha cTaguu WHERE.)

B mpepbigyiieM IIpuMepe MBI CMOTJIM NPUMEHUTh (QUAIBTP II0 HA3BaHUIO TOpofia B IIPedJIoKeHUHU
WHERE, Tak KakK Ha3BaHUS He HYXKHO arperupoBaTh. Takol unbTp apdekTuBHEE, UEM AONOITHUTEIIFHOE
orpaHudeHue HAVI NG, IOTOMY YTO C HUM He IIPUXOOUTCS I'PYIIIIUPOBATh U BEIUUCIIATE arperaTsl [jis BCeX
CTPOK, He YOOBJIETBOPAIINX yci1oBuio WHERE.
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2.8. AI3MeHeHue BaHHBbIX

IaHHBIE B CYLMIECTBYIOIIMX CTPOKax MOXKHO H3MEHATHh, HCIIONb3ysa KoMaHAy UPDATE. Hampumep,
MIPEONOJIOKUM, UYTO Bl OOHAPYKHUIIH, YTO BCEe 3HAYEHUS TeMIepPaTypHl mocie 28 HosIOPsS 3aBHIIIIEHH Ha
IBa rpagyca. Bel MoXKeTe IONpaBUTh Balll JaHHLIE CIEeOYIOIIUM 00pa3oM:

UPDATE weat her
SET tenmp_hi = tenp_hi - 2, tenp_lo =temp_lo - 2
WHERE date > ' 1994-11-28';

I[TocMmoTpuTE Ha HOBOE COCTOSIHUE OaHHBIX:

SELECT * FROM weat her;

city | temp_lo | tenp_hi | prcp | dat e
--------------- T T L e
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 41 | 55 | 0 | 1994-11-29
Haywar d | 35 | 52 | | 1994-11-29
(3 rows)

2.9. YnaneHue pgaHHbIX

CTpoKU TakKe MOXKHO yOalUTh M3 TaOMUIEl, UCHOJNB3ys KoMmaHAy DELETE. TIpenmosioum, 4TO Bac
0oJibIlle He MHTEPEeCyeT norofa B Xelyopae. B aToM ciydae BBl MOXKETe yOAIUTh HEHYKHBIE CTPOKU U3
TaOJIUIIhL:

DELETE FROM weat her WHERE city = 'Hayward';
3anucu Bcex HaOJIOIeHUM, OTHOCAIIHECS K Xelyopay, VaaleHH.
SELECT * FROM weat her;

city | temp_lo | tenp_hi | prcp | dat e
--------------- T S LT Jpeppp
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 41 | 55 | 0 | 1994-11-29
(2 rows)

OcTeperautech OIIepaTopoB BUOa
DELETE FROM ###_#######;

Bes ykazanus ycnoBusi DELETE ymanuT ece CTPOKH DaHHOM TaOIUIIE, IOJTHOCTBIO OYUCTUT €. [Ipu aToM
CHUCTeMa He IIOIPOCHUT BaC IIOATBEPOUTEH OIlepaIuio!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempigyiied riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mis xpaHeHuS u 00pa®OTKM HaHHBIX
B Postgres Pro. Temeppr MBI 00cymuM Oojiee CIOXKHBIE BO3MOXKHOCTH SQL, moMoraroiiue yInpaBlIsiTh
OAaHHBIMM ¥ TOPefoTBPaTHUTh MX IIOTEPI0 HUIU IIopyy. B KOHIle TjlaBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmpenus Postgres Pro.

B aToii rmaBe MeI OymeM BpeMs OT BpeMEHHU CChIIaThCS Ha IPUMEDH, TPUBEIEHHEIE B [ TaBe 2 U UBMEHATH
WX pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIIylo rjaBy. HekoTopbie
TIIpUMeEPHI 3TOU I'JIaBH TaKKe MOKHO HauTH B ¢aiiyie advanced. sql B Katasore tutorial. Kpome Toro, sToT
(aiin comepKUT IpuUMep DaHHBIX OIS 3aTPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Br He
3HaeTe, KaK HCIOJIb30BaTh 3TOT ¢aiiy, odpaTurech K Pasmerny 2.1.

3.2. MNpeancrasneHusn

BcnoMHUTE 3alIpOCH], C KOTOPEIMU MEL UMenu fesio B Pasperne 2.6. IlpenmnonoxuM, 4To Bac UHTepecyeT
COCTaBHOM CHMCOK U3 MOTOOHBIX 3allCel U KOOPOMHAT I'OPOMOB, HO BEl HE XOTUTE KaXXObI! pPa3 BBOOUTH
BeCh 9TOT 3ampoc. Bel MoXeTe co3maTh npedcmasieHue o DaHHOMY 3anpocy, GakTUdeCKU IPUCBOUTH
UMS 3aIIpocy, a 3aTeM obpalaThcs K HeMy KakK K OObIYHOM Tabnuile:

CREATE VI EW nmyvi ew AS
SELECT city, tenp_lo, tenp_hi, prcp, date, |ocation
FROM weat her, cities
WHERE city = nane;

SELECT * FROM nyvi ew,

AKTHUBHOE HCIIOIb30BaHUE HpeJICTaBJIeHI/II;I — 3TO KJII0YEBOU acCHeKT Xopomero ImpoeKTupPOBaHUA 6a3
OaHHBIX SQL HpeJICTaBJ'[eHI/ISI IIO3BOJIAIOT BaM CKPBITE BHYTPDEHHEE YCTpOﬂCTBO BalllUX TaﬁHI/II_I, KOTOpPEIE
MOTI'YT MEHATHECA 110 ME€PE Pa3BUTHUMA ITPUIIOZKEHHUA, 3a HaJIé}KHBIMI/I HHTep(lJeﬂcaMH.

[IpencTaBieHUsT MOXKHO WCIIOJIb30BAaTh IIPAKTHUYECKM Be3[e, T'Oe MOXKHO WCIIOIb30BaTh OOBIYHEIE
tabnuiel. Y OBOIBHO YacCTO MPEeACTaBIeHUsI CO30AI0TC Ha 6a3e OPYTHUX IPenCcTaBIeHUH.

3.3. BHewWwHUe KJII04YM

BcmmomauTe Tabmuitkl weat her u cities u3 I'maBel 2. [JaBaliTe pacCMOTPHM CIIEOYIOUIYIO 3amady: BHI
XOTHUTE MOOUTHCS, YTOOH HUKTO He MOT BCTAaBUTh B TaOIUIly weat her CTpPOKH, OjIst KOTOPBIX HE HaXOOUTCS
COOTBETCTBYIOIIAsI CTPOKa B Tabmuile ci ti es. 3To Ha3klBaeTCs 00eCIiedYeHuEeM CCbl/10YHOU Ues10CmHoCcmu
maHHBIX. B mpocTeix CYB]] 9T0 NpUIIIIOCHL OB Peaan30BaTh (€CIM 3TO BOOOIe BO3MOXKHO) TaK: CHadasla
SIBHO ITPOBEPUTH, €CTh JIM COOTBETCTBYIOIINE 3aIliCH B TaOIuIle Ci t i s, a 3aTeM OTKJIOHUTDb UJIX BCTABUTH
HOBBIE 3aIMCH B TaOmuIly weat her. 9TOT OaXom oueHb MpobieMaTHYeH ¥ HeyqoOeH, I09TOMY BCE 3TO
Postgres Pro moxeT coenaTts 3a Bac.

HoBoe o0bsaBneHue TabmuIilbpl OyaeT BHITISETh TaK:

CREATE TABLE cities (
city varchar (80) primary key,
| ocation point

)

CREATE TABLE weat her (

city varchar (80) references cities(city),
temp_lo int,

t enp_hi int,

prcp real,
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dat e dat e
)
Teneppb monpoOyiiTe BCTaBUTh HENONYCTUMYIO 3aIIUCh:
| NSERT | NTO weat her VALUES (' Berkel ey', 45, 53, 0.0, '1994-11-28");

#f#H: | NSERT ### UPDATE # ####### "weat her" ######H HHMHHHHHHHT HHHHHHTH]
#H### "weat her _city fkey"
HERHHH T, #### (city) =(Ber kel ey) ##########H # #HHHH##E "Ccities”.

IToBemeHME BHENIHWX KITIOYEH MOXKHO IOIOCTPOUTH COTJIaCHO TpeOOBaHWSM BallleTO MPUJIOXKEHUS. MHbI
He OymeM YyCIOXKHSTHL 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeTe O0OpaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaluen K ['maBe 5. IIpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEL OIIPeNeIEHHO
co3mamuTe 6onee KaueCTBEHHBIE IIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETbHO PEKOMEHYeM U3YYUTh UX.

3.4. TpaH3aKUuum

TpaH3akuyuu — 3TO0 (QyHOaMeHTanbHOe HOHATHEe BO Bcex CYB[l. CyTh TpaH3aKIUu B TOM, YTO OHa
o0benuHseT II0C/IeNoBaTeIbHOCTh OeNCTBUM B OOHY ollepalliio "Bcé unm Hudero'. [IpoMexkyTOdHEIE
COCTOSIHUSI BHYTDHU IIOCJIEOBATENILHOCTH HE BUOHBEI APYTUM TPaH3aKIUSIM, U €CIH YTO-TO IIOMeIlaeT
VCIIEIIHO 3aBepIIUThL TpPaH3aKIWio, HU OOWH U3 pe3ylIbTaTOB 3TUX OeNCTBUU He COXpaHUTCA B Oase
IaHHBIX.

Hampuwmep, paccmorpuM 6a3y HaHHBIX 0aHKa, B KOTOPOM COIEPKUTCS MHPOPMAIUI 0 CUYeTaxX KIUEeHTOB,
a Takke o0IIKre CyMMEI IT0 OTHOeJIeHusIM OaHKa. [IpenmomoxkumM, 4To MBI Xo0TuM IepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToThl pagu, cOOTBeTCTBYMONME SQL-KOMaHIE MOXKHO 3allicaTh Tak:

UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

UPDATE br anches SET bal ance bal ance - 100. 00

WHERE nane = ( SELECT branch_name FROM accounts WHERE nane = 'Alice');
UPDATE accounts SET bal ance = bal ance + 100. 00

WHERE nane = ' Bob';
UPDATE branches SET bal ance = bal ance + 100. 00

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

TouyHOEe comepzKaHWe KOMaHI 3[eCh HE BaXXHO, BaXKHO JIUIIL TO, YTO MAJISI BHITIOJTHEHUS 3TOM JTOBOJIBHO
ITPOCTOY oTepalnuy moTpebdoBaoCh HECKOJIBKO OTAETbHBIX JeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo6xXoouMo, 4TOOHI BCe 9TU AEeHCTBUS BHITIOHUINCH BMECTEe, TN0OO0 He BHIMOMHUIUCH coBceM. Ecnu o6
nonyuuT 100 mosiapoB, HO OHM He OyOyT CHMCaHBI CO CUuéTa AJMCH, 0O0BACHUTEL 3TO C60EM CUCTEMEI
ornpenesieéHHO He ygacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT [OBOJIbHA, €CJIM OHA IEPEBENET [EHbIH,
a mo BoGa oHu He mo¥gyT. HaMm HyXXHa rapaHTHS, YTO €CHH YTO-TO MOMEMNIAET BHITIOIHUTH OIEPAInio
IO KOHIA, HU OOHO M3 MEHCTBUM HEe OCTABUT cjlefa B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty TapaHTHIO,
o0BbenuHssT HeWCTBUS B OOHY MpaH3akyuro. [OBOPSIT, UTO TPaH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIMH OHa JTUO0 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TMO0 He GUKCUPYETCS COBCEM.

Ham Tak’Xe HyzKHa rapaHTHs, YTO IIOCJIe 3aBEepPIIEHUS M IIOATBEPXKIOEHUS TPaH3aKIIMU CUCTEMOM 06a3
OaHHBIX, €€ pe3yJbTaThl B CaMOM [ejle COXPAaHSITCS M He OymyT IIOTEepPSHBI, Haxke €eCId BCKOpe
IPOU30UNET aBapus. Hampumep, ecny MBI CITMCaid CyMMY U Bhiganu €€ Boby, MBI JOIKHBI UCKITIOYUTH
BO3MOZKHOCTb TOrO, YTO CyMMa Ha €ro CYETe BOCCTAHOBHUTCS, KaK TOJIbKO OH BBIMIET 3a IOBEpPHU
Oanka. TpaH3akIMOHHAas 0a3a JaHHBIX FAaPAHTUPYET, YTO BCE U3MEHEHUS 3allMCHIBAIOTCS B IIOCTOSTHHOE
XpaHunuile (HalrpuMep, Ha AUCK) 10 TOTO, KaK TPaH3aKIusd OyIeT CYUTAThCS 3aBEPIIEHHOM.

Ipyrasi BakHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
U3MEeHEeHUN: KOrJa OOHOBPEMEHHO BHINIOJNHAETCS MHOXKECTBO TpaH3aKIMUW, KaxKmasd U3 HUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BENEHHBIE ApyruMu. Hamnpumep, ecnu ofHa TpaH3aKIUsa
MMOACYMUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIM OHA IIOCUYHUTAET PAacXof B OTHEIeHUHN
ATHCHI, HO He YYTET IPUXo[ B oToeneHuu boba, uinu Hao60poT. [I03TOMy CBOMCTBO TPaH3aKIINH "BCE UITH
HHU4Yero" HOJIZKHO ONpEeHessaTh He TOJIPKO, KaK U3MEeHEHHUSI COXPAHSIOTCS B 6a3e JaHHBIX, HO M KaK OHHU
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BHIOHEI B IIpOoLiecce pa6OTBI. H3meHeHUs, IIPOU3BOOUMEIE OTKpBITOfI TpaH3aKHHefI, HEeBUOUWMEI OJI4 OPYTUX
TpaHBaKHI/Iﬁ, IIOKa OHa Heé GYJIGT 3aBepIlleHa, a 3aTeéM OHH CTAHOBATCSA BUOHEI BCE CPaA3y.

B Postgres Pro Tpau3zakuus ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHBEIM KoMaHAgaMu BEG N u
COW T. TakuM 06pa3oM, Halla 6aHKOBCKas TpaH3aKIIUs MOoKHa Oblia OBl BHITJIAAETH TaK:

BEGQ N;
UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

COW T,
Ecnu B mpomnecce BHIIOJIHEHHsI TPAQH3aKIMKM MBI PEIIMM, YTO He XOTUM (PUKCHUPOBaTh €€ U3MeHEeHUS

(HampuMep, IIOTOMY YTO OKa3aJjioch, YTO GajiaHC AJIMCHL CTaJl OTPULIATEJIBHEIM), Mbl MOXKEM BHITIOJTHUTD
KoMaHAy ROLLBACK BMecTo COVM T, U BCe HaIllM U3MeHeHUs OYIYT OTMEHEHEL.

Postgres Pro Ha camoMm mesie oTrpab®aThiBaeT Kaxkawlki SQL-omepaTop Kak TpaH3akmnuio. Eciu BhI He
BCcTaBUTE KOMaHAy BEG N, TO KaXK[blil OTHOEJIbHEIN OoIlepaTop OyoeT HESIBHO OKPY2KEH KoMaHOaMu BEG N
u COW T (B ciiy4yae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KoMaHmaMu BEG N u
COW T mHOTIOa HAa3LIBAIOT 0/10KOM MPAH3AKUUU.

IIpumeuanue

HekoTopble KIMEeHTCKHEe OMOIMOTEKH H0o0aBIsi0T KoMaHOHI BEG N m COVMM T aBTOMaTHYECKH
¥ HEeSIBHO CO3HAlOT 3a Bac OJIOKM TpaH3akiuii. IlompoOHee 00 3TOM BHI MOXKETE y3HATh B
OOKyMeHTalluu WHTEePEeCYIOIIeTro Bac uHTepderica.

OmnepaTopaMu B TPaH3aKIIUU MOXKHO TaKXkKe YIpaBJIsATh Ha 6ojiee IeTalbHOM YPOBHE, UCIOJIL3YS MOYKU
coxpaHeHus. TOYKM COXpaHEHUS IIO03BOJITIOT BHIOOPOUYHO OTMEHSATHL HEKOTOpPHIE YACTU TPaH3aKIUU
u ¢QurcupoBaTh BCce ocTalbHBle. OIpemenmMB TOYKY COXpaHeHUS C momombio SAVEPO NT, mpu
HeoOX0IMMOCTHU BEI MOXKETE BEPHYTHLCA K HEM € TOMOIIIbIo KoMaHAsl ROLLBACK TO. Bce u3amenenus B 6aze
OAHHBIX, IPOU3OIIEIe II0Ce TOYKU COXPaHeHUusa U O MOMEHTa OTKaTa, OTMEHSAITCSA, HO U3MEHEeHU,
NIPOU3BEeNEHHLIE PaHee, COXPaHSIIOTC.

Korpma BBI BO3BpalllaeTeCh K TOYKE COXPAHEHUsS, OHA IPOMOIKAeT CYIIeCTBOBATh, TAaK YTO BEl MOXKETE
OTKATHIBAThCSA K HEM HECKONIbKO pa3. C Apyro# CTOPOHEI, €CIIM BBl YBEPEHHI, YTO BaM He IIPUMNETCS
OTKAaTHIBAThCS K OIPEeHesIEHHON TOYKEe COXpPaHEHUs, €€ MOXKHO yHaJauTh, YTOOBI CHCTeMa BEICBOOOOHUIIA
pecypchl. [loMHUTE, YTO IIPU yHOaJeHWHW HIJIM OTKAaTe K TOYKE COXPaHEHUS BCE TOYKM COXPaHEHUS,
OITpefeJIEHHBIE TI0CTIE HEE, aBTOMATUYECKU YHUYTOXKAIOTCS.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMK, TaK YTO B OPYTUX ceaHcaxX pPaboThl ¢ 0a30¥ JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OEMCTBUS CTAHOBSTCS BUIOHBI IOJISI OPYTHUX CEAHCOB BCE Cpaly, TOJIBKO KOTOa BHI
¢urcupyeTe TpaH3aKIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIIe HUKOTAA.

BepnyBuiuck K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIoIoXKUM, YTO MBI cnuckiBaeM 100 moimapoB co cuéTta
Anucel, gob6aBnsgeM ux Ha C4€T Boba, ¥ BOPYT OKa3bIBAETCS, UTO JAEeHbI'Y HY2KHO OBLJIO IepeBeCTH Y OJIJIN.
B manHOM ciiy4ae MBI MOXKEM NIPUMEHUTh TOYKU COXPaHEHUS:

BEG N,

UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

SAVEPQO NT ny_savepoi nt;

UPDATE accounts SET bal ance = bal ance + 100. 00
VWHERE nane = ' Bob';

- - HEHHBHBHHE HHEHEHEE. . BHERER HEH # BHHREBHHBREE BHHE B

ROLLBACK TO ny_savepoi nt;

UPDATE accounts SET bal ance = bal ance + 100. 00
WHERE nane = 'Vally';

COW T;
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9TOT npuMep, KOHEYHO, HECKOJIbKO HaflyMaH, HO OH IIOKa3hkIBaeT, KaK MOXKHO yIIPaBIIsATh BEIIIOIHEHNEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH coxpaHeHus. Bomee toro, ROLLBACK TO — 31O
€OWHCTBEHHHI CIOoco0 BEPHYTh KOHTPOIb Hapn OJIOKOM TpPAH3aKLUWM, OKA3aBIIMMCS B IIPEPBAaHHOM
COCTOSIHUY M3-3a OMMOKU CUCTEMEI, HE CUUTAs BO3MOXKHOCTH IIOJIHOCTBIO OTMEHUTDH €€ U Ha4yaThb CHOBA.

3.5. OKOHHble PYHKLU UM

OKOHHAA (PYHKUUA BHIIOJIHIET BHIUUCJIEHUS [OJ1 Habopa CTPOK, HEKOTOPHIM 00pa3oM CBS3aHHBIX C
TeKyIe’ CTPOKOoM. MOXKHO CpaBHUTH €€ C arperaTHoi ¢GyHKIMEN, HO, B OTJIMYKE OT OOBIYHOM arperaTHoi
GyHKIIUM, TpPU UCIOJIL30BAaHUM OKOHHOM (GYHKIMU HECKOJIbKO CTPOK He T'PYNNUPYIOTCA B OOHY, a
MIPOJOJIKAIOT CYIIEeCTBOBATh OTHEJNIbHO. BHYTPU Ke, OKOHHas (PYHKIIMS, KaK U arperaTHas, MOXeT
obpaImaThCs He TOJIBKO K TEKYIlel CTPOKe pe3ysbTaTa 3alpoca.

BoT mpumep, NOKa3bIBAOIINM, KAK CPAaBHUTD 3apIlIaTy Kaxkooro COTPYIHUKA CO CpegHel 3apIijiaTou ero
oTmena:

SELECT depnane, enpno, salary, avg(salary) OVER ( PARTI TI ON BY depnane)
FROM enpsal ary;

depnanme | enpno | salary | avg
----------- TR R U
devel op | 11 | 5200 | 5020. 0000000000000000
devel op | 7| 4200 | 5020. 0000000000000000
devel op | 9 | 4500 | 5020. 0000000000000000
devel op | 8 | 6000 | 5020. 0000000000000000
devel op | 10 | 5200 | 5020. 0000000000000000
per sonnel | 5 3500 | 3700. 0000000000000000
per sonnel | 2| 3900 | 3700. 0000000000000000
sal es | 3 4800 | 4866.6666666666666667
sal es | 1] 5000 | 4866.6666666666666667
sal es | 4 | 4800 | 4866.6666666666666667
(10 rows)

IlepBBle Tpu cTonOIla M3BJIEKAIOTCS HEIOCPEOCTBEHHO U3 TabmuIlkl enpsal ary, Ipu 3TOM IS KaXKaou
CTPOKU TabNUIBl €CTh CTPOKa pe3yjbTaTa. B ueTBEPTOM cCTONOIle OKa3ajoCh CpelHee 3HAYeHUe,
BHIUKCIIEHHOE II0 BCEM CTpPOKaM, MMEIOIIMM TO XKe 3HaueHue depnane, YTO M TeEKyIllass CTpPOKa.
(®PakTHUYECKU CpedHee BHIYMCIISAET Ta Xe (QYyHKHUS avg, KOTOPYI0 MBI 3HaeM KaK arperaTHymo, HO
npennoxenue OVER mpeBpalllaeT €€ B OKOHHYIO, TaK UTO OHa oOpa®aThIiBaeT NHUIL 3adaHHBIN Habop
CTPOK.)

BrizoB OKOHHOV (PyHKIMHM BCerja COOEpPKUT IpennoxkeHue OVER, crepylolllee 3a Ha3BaHUEM U
apryMeHTaMHd OKOHHOW (QYHKIIMH. DTO CHHTAKCHUYECKH OTJIMYaeT €€ OT OOBIYHOM WJIM arperaTHou
dyukuuu. Ilpemnoxkenue OVER ompepesnseTr, KaKk HMEeHHO HYXKHO pa3feluTb CTPOKHU 3ampoca [
o6paboTku OKOHHOUM (yHkimeln. [Ipemmoxkenre PARTI TI ON BY, momomHswomlee OVER, yKa3bIBaeT, UTO
CTPOKHY HYXKHO Pa3feNIuThb [0 T'PYIIIaM WX pas3fenaM, o0beguHsss OOUHAKOBHIE 3HAUEHUS BRIPAXKEHUMN
PARTI TI ON BY. OkoHHasi QYHKIIMS BHUHCIISIETCS II0 CTPOKAaM, IIOIafaloliuM B OOMH pa3dell C TeKyIlen
CTPOKOIA.

Bel MoXkeTe TakxXKe OIpeNensTh IOPANOK, B KOTOPOM CTPOKM OymyT oOpabaThiBaTbCs OKOHHBIMU
dbyurIUAMY, ucnonb3ysa ORDER BY B OVER. (ITopssimok ORDER BY Ojisi oKHa MOKET faXKe He COBIIamaTh C
IOPSAOKOM, B KOTOPOM BEIBOIOATCS CTPOKU.) Hanmpumep:

SELECT depnane, enpno, salary,
rank() OVER ( PARTI TI ON BY depnane ORDER BY sal ary DESC)
FROM enpsal ary;

depnane | enpno | salary | rank
----------- B T T u e i
devel op | 8 | 6000 | 1
devel op | 10 | 5200 | 2
devel op | 11 | 5200 | 2
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devel op | 9 | 4500 | 4
devel op | 7 | 4200 | 5
per sonnel | 2| 3900 | 1
per sonnel | 5] 3500 | 2
sal es | 1| 5000 | 1
sal es | 4 | 4800 | 2
sal es | 3| 4800 | 2
(10 rows)

Kak mokaszaHo 3mech, GyHKIMS rank BHIOAET MOPSAOKOBLIM HOMEP B pa3delie TEKyIled CTPOKMW [
KaXXJoro YHUKaJbHOTO 3HA4Y€HUs, 10 KOTOPOMY BHIIIOJIHSET COPTHUPOBKY mpennoxkeHue ORDER BY. Y
¢dyHKUIMM r ank HET TapaMeTpPOB, TaK KakK €€ MoBeJeHue ITOTHOCTHIO OIIpeNensaieTcs npennoxenneM OVER,

Ctpoku, oOpabaThiBaeMble OKOHHOM (YHKIIMEW, NIPEACTaBIAIOT CO00M «BUPTyalbHBIE TaOJIMIIEL»,
CO37aHHBle U3 IpenioxkeHUus FROM U 3aTeM Ipomiefuire udepe3 GQUILTPAIUI0 U I'PynnupoBKy WHERE
u GROUP BY u, Bo3MOXKHO, ycioBue HAVI NG Hanpumep, cTpoka, OTGUILTPOBaHHAS U3-3a HaAPYIIEHUS
ycnoBusi WHERE, He OyImeT BUAOHA [JIsI OKOHHBIX (DYHKIIMIM. 3alIpOC MOXKET COfiepXaTh HECKOJIBKO OKOHHBIX
byHKIIMY, pa3gensiomux JaHHbIEe T0-Pa3HOMY C ITOMOIIILI0 Pa3HbIX ITpeaiiokeHnit OVER, HO BCe OHH OyayT
o0pabaTrIiBaTh OMH U TOT XKe HabOp CTPOK 3TOM BUPTYyaIbHOM TaOIUITHL.

Mz yxe Bupgenu, 4yTo ORDER BY MOXKHO OIYCTUTH, €CNIU IOPSOOK CTPOK He BaXKeH. TakXKe BO3MOXKHO
onyctuth PARTI TI ON BY, B 3TOM ciiy4ae OyIOeT TOJILKO OOWH pa3fersi, comepKallluil BCe CTPOKH.

EcTh ellé ogHO BaKHOE IOHATHE, CBSI3aHHOE C OKOHHBIMHU QYHKIIMSIMU: IJI9 KaXKI0HU CTPOKHU CYIIeCTBYET
HaboOp CTPOK B €€ pasfeie, Ha3kIBaeMbIH paMKol okHa. ITo ymonm4danwuio, ¢ yKka3zanueM ORDER BY paMka
COCTOHUT U3 BCEX CTPOK OT Havajla pa3feia g0 TeKyIllel CTPOKHU U CTPOK, PABHEIX TEKYIEH 10 3HAYEHUIO
BeEIpaxkeHuss ORDER BY. Be3 ORDER BY paMKa IO yMOJYaHWIO COCTOUT U3 BCEX CTPOK pa3mena. 1
I[TocmoTpuTe Ha IpUMEP UCHOIB30BAHUSA SUM

SELECT sal ary, sun{salary) OVER () FROM enpsal ary;

salary | sum

________ e e am -
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 IIpuMepe HeT yKa3aHusi ORDER BY B npepnnoxenuu OVER, paMKa OKHa COOEPKUT BCe
CTPOKM pa3mejia, a OH, B CBOIO o4yepenb, 6e3 npemmoxkenus PARTI TI ON BY BKIO4aeT BCE CTPOKU TaOJIUITHI;
OIPYTUMHU CJI0BaMM, CyMMa BHIUMCIISIETCS 10 BCel TabJiuile ¥ MBI IOJIydaeM OfWH pe3yabTaT AJIs KaxKIaou
CTpoKU pe3ynbraTta. Ho ecnmu Ml fo6aBuM ORDER BY, MBI IOJIyYUM COBCEM [IPYTHE PE3YJIbTaTHI:

SELECT sal ary, sun{salary) OVER (ORDER BY sal ary) FROM enpsal ary;

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)

3meck B CyMMe HaKallJIMBAIOTCS 3apIjiaTHl OT IepBoM (caMoOM HH3KON) OO TeKyllel, BKIOYad
TIOBTOPSIOMINECS TEKylIne 3HadeHus (oOpaTWTe BHUMaHWE Ha pPe3ynbTaT B CTPOKAX C OOWHAKOBOU
3apIaToii).

OkoHHBIE (PYHKIIUN pa3pelllaeTcs HCIOJIb30BaTh B 3allpoCe TOJLKO B cnucke SELECT u mpenioKeHUu
ORDER BY. Bo Bcex ocTanbHBIX IPEAJIOKEHNAX, BKIo9ass GROUP BY, HAVI NGu VWHERE, oHM 3anpenieHbl. ITO
O00OBSICHSIETCSI TEM, YTO JIOTUYECKH OHH BBIIIOJTHSIOTCS MOCIe OOBIYHBIX arperaTHHIX (GYHKIIMN, a 3HAUYUT
arperaTHyi0 (GYHKIIMIO MOXKHO BBI3BaTh U3 OKOHHOM, HO He HAaoOOpOT.

Ecnu BaM HY2KHO OT()HUIBTPOBATH UJIN CTPYIIUPOBATh CTPOKHU IOC/IE BEIYMCIIEHUST OKOHHBIX (QDYHKIIUM, BB
MOZKeTe MCII0Ib30BaTh BJIOKEHHBIN 3ampoc. Hanpumep:

SELECT depnane, enpno, salary, enroll _date
FROM
( SELECT depnane, enpno, salary, enroll _date,
rank() OVER (PARTI TI ON BY depnane ORDER BY sal ary DESC, enpno) AS pos
FROM enpsal ary
) AS ss
WHERE pos < 3;

ITaHHBIN 3aIIPOC TOKaXKeT TOJIBKO T€ CTPOKU BHYTPEHHET0 3aIIpoca, Y KOTOPHIX I ank (IIOPSIIKOBLIM HOMED)
MeHblIe 3.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEEHHBIX OKOH,
KOHEYHO MOXKHO HalKCaTh /IS KaXKO0o¥M U3 HUX OTHeNbHOe npeaioxenue OVER, HO ITpu 3TOM OHO OymeT
oy6GIMpoBaThCs, YTO Heu3b0exkKHO OymeT MPoBOLMPOBAThL OIIUOKU. [TosTOMy nydllle ompenesieHUe OKHa
BBEIOENUTH B npennoxenue W NDOW a 3aTeM cChlIaThCs Ha Hero B OVER. Hanpuwmep:

SELECT sun(sal ary) OVER w, avg(salary) OVER w
FROM enpsal ary
W NDOW w AS ( PARTI TI ON BY depnane ORDER BY sal ary DESC);

ITompoGHee 06 OKOHHBIX QYHKIIMSIX MOXKHO Y3HATh B [Tompa3mene 4.2.8, Pazmene 9.21, ITogpa3mene 7.2.5
u B cripaBke SELECT.

3.6. HacnepoBaHue

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

IaBaiiTe co3mamguM OBe TaOmuIbl: cities (ropoma) m capitals (cTomuisl ImTaToB). ECTeCTBEHHO,
CTOJIMIIEI IITATOB TaKXKe SIBIISIOTCS T'OPOJaMM, IIO3TOMY HaM HYXKHO SIBHBIM 00pa3oM [mo0aBIIATh HX
B pPe3ynbTaT, KOTda ME XOTHM IIPOCMOTPETH BCE Topofa. ECny BBl HPOSIBUTE CMEKAJIKy, BBl MOXKETE
IPenIoXKNUTh, HaTPUMEepP, TaKoe pelleHue:

CREATE TABLE capitals (

nane t ext,

popul ati on real,

el evation int, - - (BH#HHR #OHBHHE)
state char (2)

)

CREATE TABLE non_capitals (
nane t ext,
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popul ati on real,
el evation int - - (BHHHHE # OHBHHE)

)

CREATE VIEWcities AS
SELECT nane, popul ation, el evation FROM capitals
UNI ON
SELECT nane, popul ation, elevation FROM non_capitals;

OHO MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJI6T BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

nane t ext,
popul ati on real,
el evation int - - (BH#HHR #OHBHHE)

)

CREATE TABLE capitals (
state char (2) UNI QUE NOT NULL
) INHERI TS (cities);

B manHoOM cny4ae cTpoka Tabmuilkl capi t al s Hacaedyem Bce cTomnbiw (name, popul ati on u el evati on)
OT podumenbCckol mabauudl cities. Ctonbel nane uMeeT THUI t ext, coOcTBeHHBIN Tun Postgres Pro
IJIT TEKCTOBBLIX CTPOK IIEpEMEHHOM MIUHEL. A B Tabnuly capi t al s moGaBieH OOMOTHUTEIbHEBIN CTOI0eI]
st at e, B KoTopoM OymeT yKa3aH OYKBeHHEIH Kop 1mtaTa. B Postgres Pro Ta6muila MoXKeT HacJieoBaThCA
OT HOJIA UM HECKOJIBKUX OPYTUX THGJ’[I/I]_[.

Hanpumep, crnemyiomuii 3andpoCc BEIBEAET Ha3BaHUS BCEX I'OPOMAOB, BKJII0YAS CTOUILIBLI, HAXOOAIIMXCS
BhItiie 500 ¢pyTOB HaAI YPOBHEM MOPS:

SELECT nane, el evation
FROM cities
VWHERE el evati on > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

nanme | elevation
___________ T,
Las Vegas | 2174
Mari posa | 1953
Madi son | 845
(3 rows)

A cnepytomuii 3aIpoC HaXOOUT BCe Tropofa, KOTOPhle He SABISIOTCS CTOJIMIIAMHM IITATOB, HO TaKXke
HaxomsTcs Beire 500 ¢pyTos:

SELECT nane, el evation
FROM ONLY cities
VWHERE el evati on > 500;

nane | elevation
___________ .
Las Vegas | 2174
Mari posa | 1953
(2 rows)

3mecs citoBo ONLY mepeq Ha3BaHUEM TalJIUIIEI Ci t | €S YKa3kIBaeT, YTO 3aIlPOC CIIEAYET BHIIIOIHATH TOIBKO
OIS CTPOK TaOmUIIHI Citi es, He BKIIo4ass TaOMUIIEI, YHACJIeOOBaHHLEIE OT Citi es. MHOrHe omepaTopHl,
KOTOpBIE MHI yKe obcymunu — SELECT, UPDATE u DELETE — mopgaepzkuBaioT yKasaunue ONLY.
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IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
omnuceiBaeTcsa B Pasgerne 5.9.

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

B srToil riaBe omuckiBaeTcs cCuMHTAKCHUC s3blKa SQL. TemM caMbIM 3akjlafgbiBaeTcsa (PyHOaMEHT [OJId
cledyromIux TaB, Toe OymeT IMOoApoOHO PacCMOTPEHO, KaK C IMOMOIIbI0 KomaHA SQL omucheiBaTh U
U3MEHSTH HaHHEIE.

MEI coBeTyeM IPOYUTATE 3Ty I'JIaBy U TEM, KTO yKe 3HakKoM SQL, Tak Kak B Hell OIIUCHBAIOTCS HECKOIIBKO
IPaBUJI U KOHIIEMIINM, KOTOPHIE pealn30BaHbl B pa3HbIX 6a3ax gaHHBEIX SQL Mo-pa3HOMY MJIM OTHOCSTCS
TOJIBKO K Postgres Pro.

4.1. Jlekcnueckas CTPYKTypa

4

SQL-mporpaMMa COCTOMT W3 IIOCJIEIOBAaTEIbHOCTH KOMaHO. KoMaHma, B CBOIO odepenb, IIpenCcTaBiseT
co60¥ IMoCIenoBaTeIbHOCTh KOMNOHEHMO08, OKaHYWBAIOIIYIOCSA TOUKOM C 3amsaTol («;»). KoHel BXOgHOTO
IIOTOKa TaKXXe CUMUTAeTCsS KOHIIOM KOMaHOhl. Kakue MMeHHO KOMITOHEHTHl JOIYCTUMEI [JIs KOHKPETHOH
KOMaH[bI, 3aBUCUT OT €€ CUHTAaKCHCA.

KoMmoHeHTOM KOMaHObI MOXKET OBITh K/1H0Uueaoe €080, uOeHmupukamop, udeHmupukamop 8 kasblykax,
cmpoka (WIx KOHCTAaHTa) UJIH CIeluajIbHBIN CUMBOI. KOMIIOHEHTHI 0OBIYHO Pa3ensiioTCs IPo0eIbHEIMU
cuMBonaMu (mrpo6ers, Tabynsaius, IIepeBol CTPOKH), HO 3TO He TpeOyeTcs, eClyu HeT HeOTHO3HAYHOCTH
(HampuMep, KOTHa CIEICHMBOJI OKa3bIBAETCS PSIIOM C KOMIOHEHTOM OPYTOro THIIA).

Hampuwmep, cnenyomui TEKCT IBISIE€TCSA IPaABUIBHOU (CUHTaKcu4ecKu) SQL-porpaMMoi:

SELECT * FROM MY_TABLE;
UPDATE MY_TABLE SET A = 5;
| NSERT | NTO MY_TABLE VALUES (3, 'hi there');

JTO IIOCIIeI0BaTENbPHOCTD TpéX KOMaH]I, 10 OOHOH B CTPOKE (XOTH WX MOXKHO OBIJIO Pa3MEeCTHUTb U B OOHY
CTPOKY HUIIA HaO60pOT, Pa3neqInTb KOMaHObI Ha HECKOJIBKO CTpOK).

Kpome sToro, SQL-mporpaMMbl MOTYT coOepzKaTb KomMmeHmapuu. OHU He SBIISIOTCSI KOMIIOHEHTaMH
KOMaHJ, a II0 CyTH PaBHOCHUJILHEI IIPOOEIbHEIM CHMBOJIAM.

Cunrakcuc SQL He O4YeHb CTPOTO OIpedesseT, KakKue KOMIIOHEHTH HUOeHTUDUIUPYIOT KOMAaHOH, a
Kakue — UX OIepaHObl WKW NapaMeTphl. IlepBEle HECKOJIbKO KOMIIOHEHTOB OOBIYHO cOfepiKaT UMS
KOMaHObl, TaK 4YTO B OaHHOM IIpUMepe MBI MOXKeM roBoputh 0 KomMaHmax «SELECT», «UPDATE» u
«INSERT». Ho HanipuMep, koMmaHzaa UPDATE TpebyeT, 4TOOH TaKKe B OIIPEeNeIEHHOM MOJIOKEHUHU BCeraa
CcTosiT1 KOMIIOHEHT SET, a | NSERT B mpuBem€éHHOM BUpe TpeOyeT Hanuumusa KomrnoHeHTa VALUES. TouHbIe
CUHTAKCHUYeCKUe IIpaBula O KaXAou KoOMaHObl onucaHel B Yactu VI.

1.1. UpeHTudUKaToOpbl U KJ1lOYEBbIE CJIOBA

I[Toka3aHHEBIE BEIIIIE KOMAHOLI COomepzKaid KOMIIOHEeHTHI SELECT, UPDATE u VALUES, KOTOPEIE SIBJISIOTCS
npuMepaMu K/akuedbiX C/08, TO eCThb CJIOB, MMelInuxX (UKCHpPOBaHHOe 3HaueHHe B sS3blKe SQL.
KomMmmnoneHTs MY_TABLE u A SBNAIOTCA IpuMepaMu udeHmugukamopos. OHU UAeHTUPUIIUPYIOT UMeHa
TabIuIl, CTONMOIOB WU APYTUX 0OBEKTOB 0a3 JaHHBIX, B 3aBUCHUMOCTH OT TOTO, TfIe OHU HCIIOIb3YIOTCS.
I[TosToMy HMHOTHa HX HA3LIBAIOT IIPOCTO «MMeHaMu». KiioueBble CjIoBa M HUOEHTU(GUKATOPHI UMEIOT
OOVHAKOBYIO JIEKCUYECKYI0 CTPYKTYPYy, TO €CTh, He 3Has S3blKa, HEeJIb3sd OIPENEsIUTh, SBISAETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOUEBBEIM CJIOBOM HJIU HAEeHTHU(PUKaTOPOM. ITOMHBIM CIHCOK KIIIOUEBHEIX CIIOB
npuBenéeH B [Ipunoxenuu C.

HNpenTnduKaToOpH 1 KiI04YeBbie ci1oBa SQL OOIKHE HAYMHATHCS C OYKBHI (a-Z, XOTS OOIMYCKAIOTCS TaKXkKe
He JTJaTUHCKUe OYKBH ¥ OYKBHI C IHAKPUTUYECKUMH 3HaKaMu) UITH nogquépkuBanus (_). I[TocnegyomnmmMu
CHMMBOJIaMHU B UOEHTU(OUKATOPE MUIH KIIIOYEBOM CIIOBE MOTYT OHITH OYKBEI, uGPH! (0-9), 3HAKM mojiapa
($) unm momuy€pKuUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3HakKu monmapa HeJb3s
HWCIIONIb30BaTh B UOEeHTU(HUKATOPAX, TAK YTO UX HCIIOIh30BaHNE BPEOUT IIE€PEHOCUMOCTH ITPUIOXKEHUH.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HudpaMu ¥ HAYHUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS TOOYEPKUBAHNEM, TAaK YTO UIEeHTH(GUKATOPEI TAKOI'0 BUAA 3AIUIITEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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Cucrtema BHIOeNseT O uaeHTUuUKaTopa He Oomee NAMEDATALEN-1 Oaiit, a Goiee OJIHMHHBIE HMeHa
ycekatoTrcs. [To ymomuanuio NAMEDATALEN paBHO 64, TakK 4TO MaKCUMallbHas OJIMHA UOeHTHU(GUKaTOopa
paBHa 63 Gaditam. Ecim 3TOro HEOOCTATOYHO, 3TOT NIpPedei MOXKHO YBEJIMYUTh, U3MEHUB KOHCTAHTY
NAMEDATALEN B daiine src/ i ncl ude/ pg_confi g_manual . h.

KmntoueBrle cnoBa ¥ UAeHTUGUKATOPH 6€3 KaBhYEK BOCIIPUHUMAIOTCS CHUCTEMOM 0e3 yuéTa perucrpa.
Takum obGpa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCUJILHO 3alUCH:
uPDaTE ny_TabLE SeT a = 5;

YacTo ucnonb3lyeTcs HedopMaabHOE COTJIAllleHNEe 3allMChIBAaTh KITI0UEBHIE CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HaIPUMED:

UPDATE ny_table SET a = 5;

EcTh u mpyroii Tum uUOeHTUPUKATOPOB: omoesi€éHHble udeHmudukamopsvl MU udeHmugukamopsl 8
Kasvlukax. OHU 06pa3yoTcs ONpHU 3aKIl0o4yeHuHu 0OLIYHOro Habopa CHUMBOJIOB B [BOMHBLIE KaBHIUKU (").
Takue umeHTU(HUKATOPH BCeraa OyAyT CUNTATLCS UAeHTU(PHUKATOPaMH, HO He KITIOYEeBEIMU CJIOBaMu. Tak
"sel ect" MOXKHO HCHONIb30BaTh AJIs 0003HaueHUs cTonbiia unu Tabnunsl «select», Torma Kaxk sel ect
0e3 KaBhIYeK OymeT BOCIPUHST KakK KJII0YeBOe CJIOBO U NIPUBENET K oImnbKe pa3zbopa KOMaHOLl B MECTE,
TIe OXKHUAAeTCs UM TaOIuIel Uiy cTonb1a. TOT Ke TpuMep MOXKHO MEePENrcaTh C UAeHTUDUKATOPaMU
B KaBHIUKaX CJIeOYIOIIUM 00pa3oM:

UPDATE "ny_table" SET "a" = 5;

NpenTrduKaTOPH B KaBHIYKaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBI, 3a MCKJIIOUEHNEM CHMBOJIa C KOOOM
0. (UToOBI BKIIOYUTH B TAKOM UAEHTU(PUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITO3BOISIET CO3MaBaTh
TaOIHUILI ¥ CTOJIOILI C UMEHaMHM, KOTOPhIe HHade Oy Obl HEBO3MOXKHEI, HAITPUMED, C ITpodenaMu HIIH
ammnepcangamu. OrpaHuYeHne OJINHEL IIPHU 3TOM COXPaHSIETCH.

Emeé oguH BapuaHT uAeHTU(PUKATOPOB B KABHUKAX ITO3BOJISET HMCIIOIB30BaTh cCUMBOJIE Unicode mo ux
KomaM. Takoi upeHTUGUKATOP HauynHaeTca ¢ U& (cTpouHast unu 3ariaBHas U u ammepcaHf), a 3aTeM
cpa3sy 6e3 mpobesioB UAET OBOWHAS KaBbIYKa, HanpuMep U&"f 00" . (3amMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C 0IIepaTopoM & UToOw! €€ n36ekaTh, OKPyKaMTe 3TOT onepaTop npoberamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amuCHBaTh cuMBOJIEI Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hel
KOJ CUMBOJIa U3 YETHIPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHAs Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJI U3 MIECTH IeCTHaAUaTepuuHbX 1udp. Hanpumep, ugertuduratop " dat a" MOKHO 3amucaTh Tak:

U&" d\ 0061t \ +000061"

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

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

Ecnu BB XOTHTE UCIIONIB30BAaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mobGaBuB UESCAPE 1miocyie CTPOKHM, HAaIIPUMED:

U&'d! 0061t ! +000061" UESCAPE ' !’

B KauecTBe cmerncuMBoOa MOXKHO BHIOpPATh JTI000M CHMBOJI, KpOMe IIeCTHAAIIATEPUYHON HUGPH], 3HAKa
ILTIOC, anocTpoda, KaBEYKKA WX ITPOOETbHOT0 CUMBOIA. 3aMEeThTe, YTO CIIEIICHMBOJI 3aKJII0YaeTCs He B
IOBOMHBIE KABBIYKH, @ B allTOCTPOHI.

YToOH cHenaTh CIIECUMBOJIOM 3HaK anmocTpoda, HATHUIITHUTE eTO ABAXKIH.

Unicode-¢opMaT IIOTHOCTHIO IIOAIEPKUBAETCS TOJILKO IIPU UCIIOIh30BaHUHT Ha cepBepe KomupoBKu UTF8.
Korpa mcnonb3yioTcsa Opyrue KOOUPOBKHU, AONycKaeTcs yKa3laHue ToJibKo ASCII-cuMBOOB (C KomaMu
oo \ 007F). M B 4eTHIPEX, U B IIIEeCTU3HAYHOMN (opMe MOKHO 3allMCHBaTh cypporaTHelie napkl UTF-16 u
TaKM 00pPa30M COCTaBISITL CUMBOJIEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IecTH3HAYHOMH
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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.)

NpenTndukaTop, 3aKIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBUCHUMBIM OT PErucTpa, TOrma Kak
uaeHTUOUKATOPH 663 KaBHUEK BCET[a IIEPEBOAATCS B HUXKHUM peructp. Hanpumep, uneHTUGUKATOPH
FOO foo u "fo0" cuuTtaroTcsa ogpuHakoBeIMU B Postgres Pro, Ho " Foo" u "FOO' OTIWYHEL OPYT OT Opyra u
oT npepsiaymux Tpex. (IIpuBemenne UMEH 0e3 KaBHYEK K HUXKHEMY PETUCTPY, KakK 3To fenaeT Postgres
Pro, HecoBmecTuMO co ctaHmapToM SQL, KOTOPHIM TOBOPUT O TOM, UTO MMeHa HOJIXKHBEI IPUBOOUTHCS
K BepxHeMy peructpy. To ecTh, corjlacHO cTaHAapTy foo momkHO OBITH 3KBUBaJieHTHO "FOO', a He
"foo0". [loaTOMy Ipu CO3AaHUU MMEPEHOCUMBIX IMPUIOXKEHUN PeKoMeHAyeTcs nubo Bcerga 3akKiriodaTh
oIpefesIEHHOEe UMS B KaBBHIUKHU, TMOO HE 3aK/II0YaTh HUKOTA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ectn TPU THUIIA KOHCTAHT nodpasyMeeaeMblx munoag: CTPOKH, OUTOBEIE CTPOKH U 4YHCIIA.
KoHCTaHTHI MOXKHO TakKXKe 3alHuCHIBaTh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTAaBUTh HUX bosee
TOYHO 1 O6pa6OTaTb 6osee 3(1)(1)8KTI/IBHO. o1 BAPHUAHTEI PACCMATPUBAIOTCA B CJIIEOYIOIIUX IIOOPa3aeiiax.

4.1.2.1. CTPOKOBbI@ KOHCTaHTbI

CrTpokoBasi KoHcTaHTa B SQL — 3To oObIYHas IIOCIEOOBATEJIbHOCTh CUMBOJIOB, 3aK/IIOUEHHAS B
aniocTpodwl (' ), HampuMep: ' ### ######' . YTOOB BKIIIOYUTH alloCTPod B CTPOKY, HANIMIINTE B HEU OBa
armoctpoda psamoM, HampuMep: ' ##### #' ' ###' . 3aMeTbTe, 3TO He TO XKe caMoe, YTO IBOMHAas KaBhlUKa

").

I[IBe CTPOKOBBIE KOHCTAHTHI, Pa3feiéHHbe TPOOENbHBIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpokKu, o6bregUHSAIOTCS B OOHY M 00pabaThIBAIOTCS, KakK eciu OBl CTpOKa Ohljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT ' f o0’
"bar';
3KBUBAJICHTHO:

SELECT ' f oobar' ;
HO 9Ta 3allUCh:
SELECT ' f o0’ "bar';

CUMTAETCSA CHHTAaKCHUYECKOM OIMnOKOI. (OTO HECKOJILKO CTPaHHOe IIoBefieHue OIIpeieIeHoO B CTaHOapTe
SQL, Postgres Pro npocto cnenyeT eMy.)

4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO cneunocnenoBaTesibHOCTAMMU B cTune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCIIEN0BAaTEIbHOCTHU», UTO SBISETCS pacIIMpPeHUeM CTaHOapTa
SQL. CTpoka CO CIELIOoCJIeIOBaTeIbHOCTSIMU HayMHAeTCs C OYKBH E (3ariaBHOM UM CTPOYHOIM),
CTOSIIIIEN HEIMOCPEeOCTBEHHO mepeqn amnoctpodpomMm, Hampumep: E foo'. (Korma KoOHCTaHTa CO
CIIEeLIIOCIIeIOBATEIbHOCTHIO Pa301uBaeTC s Ha HECKOJIPKO CTPOK, OYKBY E HY?KHO IIOCTaBUTh TOJIBKO IIepen
TIePBLIM OTKPHIBAIOIINM artocTpodoM.) BHYTpH TaKuX CTPOK CUMBOJ 00paTHOM KOCOU 4epTHI (\ ) HAUMHaeT
C-mmomo06HEBIE CneunocsiedosameibHOCMU, B KOTOPHIX coOYeTaHue 00PaTHOM KOCOM YepPTHI CO CIIEeOYIOIINM
cuMBonoM(aMu) ma€T ompenenEéHHOe 6aliTOBOE 3HAYEeHUe, KaK MoKa3aHo B Tabmurie 4.1.

Taonaumna 4.1. CnennocjiegoBaTe/IbHOCTH

CoenmocienoBaTeIbHOCTD HNHaTepupeTanus
\'b CUMBOJ «3a60%»

\ f nmopgada (GpopMel

\n HOBas CTpOKa

\r BO3BpaT KapeTKu
\ t TabyIAIus
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\o,\o00,\000(0=0-7) BOCbMEPHUYHOE 3HaUeHre OaliTa

\xh,\xhh(h=0—9, A—F) ImecTHagIATepUYHOe 3HaYeHue GaiTa

\ UXxXX, V UXXXXXXXX (X =0 —9,A—F) 16- wunm 32-OMTHBINM IIeCTHAOIATEPUUYHBIA KO
cuMmBojia Unicode

JIro6o# Opyro CHMMBOJI, MOYIIUH ITOCJIe 0OPAaTHOM KOCOHM YEepPTH, BOCIIPUHUMAETCs OyKBaiabHO. TaKuM
06pa3oM, 9YTOOH! BKIIIOYUTE B CTPOKY O0OPaTHYIO KOCYIO YEPTY, HY?KHO HAaIKCaTh OBE KOCHIX 4epThl (\\ ).
Taxk ke MOXKHO BKJIIOYHUTBH B CTPOKY anocTpod, Hanmucas \ ' , B JOMOJIHEHNE K OOBIYHOMY CITIOCO0Y ' ' .

Bel pomkHEBEL 1103ab60THUTHCS, YTOOB OalTOBHIE IIOC/IENOBATENIbHOCTH, KOTOPHIE BEI CO37Ta€Te TaKUM
006pa3oM, 0coOEHHO B BOCBMEPUYHON U IIeCTHa[llaTepPHYHOU 3amucu, oOpa30BHIBANIM [OIYCTHUMEIE
CUMBOJIH B cepBepPHOM KoaupoBke. Korma cepBep paboTaet ¢ kogupoBkou UTF-8, BMecTo Takou 3anucu
0aliT clemyeT MCIIOJNb30BaTh CIelrocnenoBaTenbHocTy Unicode unm anbTepHATUBHBIM CHUHTaKCHUC
Unicode, onucanubii B [Tompasmene 4.1.2.3. (B mpoTHBHOM ciiy4dae MPUAETCS KOOUPOBAThH CHUMBOIIHI
UTF-8 BpyuHyI0 U BBIIUCHBATL UX I10 OaiiTaM, 4YTO O4YeHb HeyIoOHO.)

CneunocnenoBaTenbHOCTH ¢ Unicode TOMHOCTHIO IMOANEPKMBAIOTCSA TOJILBKO IIPU MCIIOIB30BAaHUM Ha
cepBepe KopoupoBKH UTF8. Korpma HMCIONB3yIOTCS OPyrue KOOWPOBKH, OOIYCKAeTCs yKa3aHWe TOJIbKO
ASCII-cumBomnoB (¢ kogamu mo \ uO07F). Y B 4eTHIpEX, U B BOCBMU3HAYHOU (HopMe MOKHO 3aIlUCHIBATh
cypporatuble mapbl UTF-16 u TakuM 00pa3oM COCTaBNSAThL CUMBOJNBI ¢ KogaMmu 6omnbine yueM U+FFFFE,
XOTS HaJIM4uMe BOCBMU3HAYHOU (POPMEI TEXHUUECKU [ejlaeT 9T0 HeHyXKHBEIM. (Korma cypporaTHble aphl
HUCTIOJIL3YIOTCS C CEPBEPHOM KOoOmpoBKoM UTF8, oHU cHadasia 00beQUHSAIOTCS B OOUH CHUMBOJI, KOTOPHIA
3ateM kogupyetcsa B UTF-8.)

BHHUMaHHue

Ecnu mapameTrp KoHburypauum standard conforming strings mmeeTr 3HaudeHue of f, Postgres
Pro pacnosnaéTr oOpaTHYI0 KOCYI0 YepTy KakK CIELCHMBOJI M B OOBIYHEIX CTPOKaX, ¥ B CTPOKax
co cneunocnemoBaTenbHOCTaMU. OgHako B Bepcum PostgreSQL 9.1 mo yMOI4YaHUIO IIPUHSTO
3HA4YeHWe ONn, ¥ B 9TOM cJiydae oOpaTHas Kocas 4YepTa PacIO3HAETCS TOJBKO B CIELCTPOKAaX.
9T10 noBeneHue OOIbIIE COOTBETCTBYET CTAHOAPTY, XOTS MOXKET HapymuTh paboTy IPUIIOKEHUH,
paccUuTaHHBIX Ha OPEeObIAyIui pexXuM, Korga obpaTHas Kocasi 4epTa paclo3HaBailachk Be3ge. B
KadyeCTBe BPEMEHHOTO pelleHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, Ho ;ydilie yiTu OoT
Tako# nmpakTuku. Ecium BaM HykHO, 4T0OBE oO6paTHasl Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTAHTY C E.

B momomuenme k standard_conforming _strings moBemeHueM o0OpaTHOM KOCOM dYepPTHI B
CTPOKOBEIX KOHCTAHTaX yIPaBIAOT IapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BK/II04YaThk CUMBOJI ¢ Komom 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsiepoBatesibHOCTAMMU Unicode

Postgres Pro TakXke mopmpmepKuUBaeT eIlé OOWH BAapHUAHT CIELIOCIENOBATEIbHOCTEHN, MO3BOJISIONINH
BKJIIOYaTh B CTPOKHM cuMBOiIbEl Unicode mnmo wux komaM. CTpokoBassi KOHCTAHTa CO
crnernnociaenoBatenbHocTIMu Unicode HaumHaetcs ¢ U& (cTpouHas winu 3ariaBHas U u ammepcaHp), a
3aTeM cpasy 6e3 nmpobenoB uAgeT amnoctpod, Hanpumep UL f oo' . (3amMeThTe, YTO HIPU 3TOM BO3HUKAET
HEOHO3HAYHOCTh C OTIEPATopoM & UToOH €€ n36ekaTh, OKPyXKaMTe 3TOT OTiepaTop npobemamu.) 3aTeM
B amocTpodax MOXKHO 3amMUCHBaTL CUMBOJIEI Unicode aByMs cmoco6amu: obpaTHas Kocasi 4epTa, a 3a
Hel KOI CUMBOJIa M3 YEeTHIPEX IIeCcTHAAIlaTePHUUYHEIX Tudp, mubo o6paTHas Kocas uyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTH IITeCTHaAIlaTepUuYHLIX 1Indp. HampuMep, cTpoky ' dat a' MOKHO 3amucaTh TakK:

U& d\ 0061t \ +000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIPUMepPe 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINLEN:

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

26



Cunrtakcuc SQL

Ecnu BB XOTHTE UCIIOIB30BaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mo6aBuB UESCAPEMOCIE CTPOKHM, HAalIpUMeED:

U& d! 0061t! +000061" UESCAPE '!'’

B KauecTBe cIerncuMBOa MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUYIHON HUGPH], 3HAKa
ITIOC, arocTpoda, KaBbIYKY HITH IPOOEILHOT0 CUMBOJIA.

CrnennocnemoBatenbHOoCcTH ¢ Unicode mommepKWBaAlOTCA TOJBKO IIPW UCIIOIB30BAaHWU Ha CepBepe
kKogupoBKu UTF8. Korma uCIONB3YIOTCSA OPyrue KOOMPOBKHU, OONyCKaeTcs yKalaHue Tonbko ASCII-
cuMBOnoOB (c komamu mo \OO7F). 1 B YeTHIpEX, W B IIECTU3HAYHOU (QopMe MOKHO 3alUCHIBaATh
cypporatubie mapsl UTF-16 u TakuM 00pa30M COCTaBASThL CUMBOJBI ¢ KogaMmu Oojbline yem U+FFFF
XOTS Hajlu4yue NIeCTU3HAYHOU (POPMEI TEXHUYECKU AeflaeT 3TO HeHyKHBIM. (Korma cypporaTHble mapul
UCTIOJIL3YIOTCSI C CEPBEPHOM KOAMPOBKOM UTF8, OHM CHadasiia 00beqQUHSAIOTCS B OMUH CUMBOJI, KOTOPHIM
3ateM kogupyeTrcsa B UTF-8.)

Takxe 3aMeTbTe, YTO CIelnocienoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTaHTaX pab0OTalOT, TOILKO
Korga mapamMetp KoHdurypanuu standard conforming strings paBeH on. 3To 0OBSICHSETCA TEM, YUTO
WHaye KJIMEeHTCKHWE MPOoTrpaMMhbl, mpoBepsiomme SQL-omepaTopsl, MOKHO OyIeT BBECTH B 3a0/TyKAeHUE
¥ 3KCIIJIyaTUPOBATh 3TO KAK yS3BUMOCTH, Hampumep, misi SQL-unbeknuii. Eciu 3TOT mapamMeTp UMeeT
3HaueHwue of f, 3TM cmeunocnenoBaTeIbHOCTH OYOYT BRI3LIBATE OIIUOKY.

YT0OBI BKITIOYUTH CITIELICUMBOJI B CTPOKY GYKBaTH:HO, HaIIUIIKUTE ero OBazKIObI.

4.1.2.4. CTPOKOBble KOHCTaHThI, 3aKJIIOYéHHbIe B A,0J1J1apbl

XoTsI cTaHOAPTHHIM CUHTAKCHUC OJIST CTPOKOBBIX KOHCTAHT OOBIYHO IOCTATOYHO yooOeH, OH MOXKET IIJI0XO0
YUTATBHCS, KOTOa CTPOKA COOEPZKUT MHOTO amoCTPOodOoB MM OOpaTHBIX KOCHIX UEPT, TaK KaK KaXKIbIH
TAKOW CHUMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABaJIMCh YUTAEMEIMH,
Postgres Pro mpemmaraeT emné omuH CIIOCO0O 3alMCH CTPOKOBBIX KOHCTAHT — «3aKIIOYEHHE CTPOK
B posunapkl». CTpOKOBasi KOHCTAHTa, 3aKJIIOYEHHAs B [OJIJIaphkl, HaYMHAETCS CO 3HakKa posuiapa ($),
Heo0s3aTeIbHOTO «Tera» M3 HEeCKOJBbKHWX CHMBOJIOB U €IIé OJHOTO 3HakKa [ojijlapa, 3aTeéM COOEpPIKUT
OOBIYHYIO ITOCIIEOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaHYMBAETCS 3HAKOM [IOJjIapa,
TEM JXe TeroM M 3aMHBIKAIIIVUM 3HAaKOM poinapa. Hanpumep, cTpoky «2KaHHa O'ApK» MOXKHO 3alHUCaTh
B moJIIapax OByMs criocoOaMm:

SSH#H##HA # HAHSS
$SonmeTag$S###i# #' ###$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alKUCHIBAaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aKII0YEHHON B IOJIJIapPhl, BCE CHMBOJIBI MOKHO 32l CHIBATh B YMCTOM BUJIE: COOEPKUMOE
CTPOKHY BCerga 3amuchiBaeTcssi OykBambHO. Hu oOpaTHasi Kocasi 4depTa, HH OaXe 3HaK Oojjlapa He
SIBJISTIOTCSI CIELICUMBOJIAMHU, €CJIM TOJIbKO OHM He 00pa3yioT II0CJIEIOBATEIbHOCTb, COOTBETCTBYIOIIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBEIE KOHCTAHTHI B AOJIlapax MOXHO BKJIakIBaTh OPYT B OpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble Teru. Hallle BCEro 3TO HCIIONIb3yeTCs NMPU HaNMCAHUU OIpeneneHud (QyHKIMM.
Hanpuwmep:

$f uncti on$
BEG N
RETURN ($1 ~ $g$[\t\r\n\vi\]$99%);
END;
$f uncti on$

3mech nocnenoBaTenbHOCTE $g$[\ t\r\n\v\\] $g$ npencrasnsgeTr B gojapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\], KkoTopas 6ymeT o6paboTaHna, korga Postgres Pro 6ymeT BBITTONHATE 3Ty GYyHKIINIO. Ho Tak Kak
9Ta MOCIEeN0OBaTEILHOCTL HE COOTBETCTBYET BHEITHEMY Tery B moiyapax ($f uncti on$), ¢ Touku 3peHUs
BHEITHEM CTPOKHU 3TO MPOCTO OOBIYHBIE CUMBOJILI BHYTPHU KOHCTAHTHI.

Ter cTpOKM B HoJjIlapax, €CIHU OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPABUJIAM, OIPeHesIEHHBIM
o UOeHTUGUKATOPOB 0e3 KaBBIYEK, M K TOMY XK€ He OOJIKeH codepzKaTb 3HaK [fojlapa. Teru
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perucrtposaBucuMbl, Tak 41O $tag$String content$tag$ — mnpaBunbHasgs CTpoka, a $TAGEString
cont ent $t ag$ — Her.

CTpoka B pgoJjilapax, cledylollas 3a KJIIOYEBHEIM CIIOBOM UIU HUAEHTU(PHUKATOPOM, [OJIKHA OTHOENISITHCS
OT Hero NpoOenbHBIMM CHMBOJIAaMHU, MHAde Ooisiap OyaeT CYMTAThCS MHPOHOJIXKEHHEeM IIPembIayIIero
uneHTuduUKaTopa.

3akmoYeHre CTPOK B AOJJIaPH He SIBISIETCS YacThio cTaHmapTa SQL, Ho yacTo 9T0 60ee ymoOGHBIHM CT1oCco6
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHAAPTHHIM BapuaHT ¢ amoctpodamu. OH O0COGEHHO TONEe3€H,
KOT{la HYXKHO TPENCTaBUTh CTPOKOBYIO KOHCTAHTY BHYTPHM OPYTOM CTPOKM, YTO YAaCTO TpebyeTcs: B
OTIpEefieNIEHUSIX MPOIEAYPHBIX GYHKIMH. OTrpaHUYUBIINCH TOMBKO arocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 YepTy B TPUBENEHHOM TpUMEPE MPUIIIOCH OB 3alMCHIBATH YETHIPHMS TAKUMW CHMBOJIAMH,
KOTOpBIe OBl 3aTEM YMEHBIIUIUCEH [0 ABYX MPHU pa3bope BHEIIHEH CTPOKH, W HAKOHEIl 10 OJHOT0 MpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS QYHKITHH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHEI IIOXOXHK Ha OOBIYHBEIE C HOIOJTHUTEIBHOM OYKBOM B (3arjiaBHOM WU
CTPOYHOI), N00aBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMeXKyTOUHBIX
npobesioB), HanpuMep: B' 1001' . B OGUTOBBIX CTPOKOBBIX KOHCTAHTaX [AOIIYCKAIOTCS JIMIIhL CUMBOJIEL O 1 1.

BuToBEIE KOHCTAHTH MOTYT OBITH 3allMCaHBl U IIO-OPYTOMY, B IIIEeCTHAAIIATEPUYHOM BHAE, C Ha4YaIbHOMU
OyKBOU X (3arjlaBHOM MU CTPOYHOM), HanpuMep: X 1FF' . Takas 3alIuCh 3KBUBAJIEHTHA JBOUYHOM, TOJTBKO
YeThIpe MBOUYHLIX ITU(PHI 3aMEHSIOTCS OJHOM ITeCTHAOIlaTEPUIHOM.

O6e (opMHI 3aIKUCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M 0ObIYHEIe CTPOKOBBEIE KOHCTAaHTEL. OgHAKO
3aK/II0YaTh B JOJIIapkl OMTOBBEIE CTPOKH HEJIb3sI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucmoBEle KOHCTAHTHI MOTYT OBITH 3aJ4aHHL B ClIeOyrineM O6H.I€M BHUeE:

B
BR[| HHERH] [ e +- | #HHHH)]
[ ] . ] o +- | HHHH]
Hunpte] +- | HHHHY

rOe ##### — 3TO oOgHaA MU HECKONBKO AecATHUYHBIX Iudp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(mpu eé HamuuWHM) OOJIXKHA OBITH MUHHMYM OfOHA nudpa. Kak MuauMyM ofHa 1udpa moiIKHa CIIegoBaTh
3a 0o003HaUYeHHEeM IKCIIOHEHTHI (€), eCIIi OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKEeT OHBITh
mpo6esioB UKW OPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAaK MHHYC WX IJIIOC B Hadajie CTPOKU He
CUMTAaEeTCs 4YacCThIO YMCJIIa; 3TO OIepaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckonbko IIPUMEPOB HOIMYCTUMBIX YHCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnmoBasd KOHCTaHTa, He cofepzKallas TOYKHM U SKCIIOHEHTH, M3HadaJbHO paccMaTpHUBaeTCsd Kak
KOHCTaHTa THNA i Nteger, ecium eé 3Ha4YeHHe yMeImlaeTcsa B 32-OMTHHIM THII i nteger; 3aTeM Kak
KOHCTaHTa TuIla bi gi nt, ecnu e€ 3HadYeHHe yMmeIaeTcs B 64-OMTHHIA bi gi nt; B MPOTUBHOM CIIy4yae
OHa MpUHUMAaET THUII nuner i c. KoOHCTaHTH, cofepxKalue OeCATUYHble TOYKHU H/UIU 9KCIIOHEHTH], BCeraa
CUMTAIOTCS KOHCTAaHTaMHU THUIIa NUNeri c.

HM3HayanmbHO HA3HAYEHHBIM THII HAaHHBIX YMHCJIOBOM KOHCTAHTBEI 3TO TOJBKO OTIIPaBHAs TOYKa [JIS
aJITOPHUTMOB OIIPEeNIeHus TUIla. B OOBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojlee MOOOXOOSIIEMYy THIIY MOJII HAHHOIO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHl MOIXKETEe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOE 3HAYEeHNE KaK 3HaYeHHEe OIpPeneIéHHOrO THIla, TPUBEIS
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ero Tum K HyxKkKHOMYy.Hampumep, BBl MOXKeTe clenaTh, YTOOB YHUCIIOBOE 3HAYEeHHEe PacCMaTPUBAIOCh KakK
uMerolee tui r eal (fl oat 4), HanTucas:

REAL ' 1.23" -- ##H#HBHHBH HHAHH
1.23:: REAL - - ##### Postgres Pro (####H#H#H##BRHHY)

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

4.1.2.7. KOHCTaHTbl Apyrux TUNOB
KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM U3 CIIeOYIOIIUX CcII0co0O0B:

type 'string'

"string' ::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTcs Ipolleqype npeoOpa3oBaHus BBOJA [IJId THUNA, 0003HaYEeHHOT' 0
30ech type. Pe3ynbTaToM CTAHOBUTCS KOHCTAHTA VYKAa3aHHOIO TuUIla. fBHOe I[IpUBeNeHHE TUIlla
MOXKHO OIIyCTUTH, €CJIM HYXKHBIU THUII KOHCTAHTHl OIpPEeNeNsaeTcs OOHO3HAYHO (HampuMmep, Korga OHa
TpUCBaUBaeTCS HETIOCPENCTBEHHO CTOIOIY TabJIMIILI), TAaK KakK B 9TOM CiIydae IpUBeOeHUe IIPOUCXOIUT
aBTOMaTUYECKHU.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3aIllMCaTh, UCIIOJIb3ysi KaK OOBYHBEIM cumHTakcuc SQL, Tak u ¢opmart c
JoJiiapaMu.

Takke MOXKHO 3anucaTh IPUBEeNeHNe TUIIOB, UCIIONIL3YS CUHTAaKCUC (QYHKIMIM:

typenane ( 'string' )

HO 3TO paboTaeT He OJIs BCeX UMEH TUIIOB; MOoOpoOHee 06 3ToM HamucaHo B [Togpasmene 4.2.9.
Kouctpykumio ::, CAST() ¥ CHUHTAKCUC BHI30Ba (QPYHKIIMM MOXKHO TaKKe MCIOIb30BaTh [IJI
mpeoOpal30BaHUs TUIIOB OOBIYHEIX BEIPAXKEHUN BO BpeEMS BHIIIOJIHEHU S, KakK onucaHo B [Togpasperne 4.2.9.
Bo u3bexkaHre CHUHTAKCUYECKOMW HEONpPEemeNeHHOCTH, 3aluCh ### ' ###### MOXKHO MCIIOIH30BaTh

TOJIBKO [OJI1 yKa3aHWs THUIa IIPOCTOM TEKCTOBOM KOHCTAHTHL. EINE OmHO OrpaHWYeHUe 3amucu ###
" ###### . oHa He paboTaeT OIS MaCCHUBOB; AJI TaKUX KOHCTAHT CJIEyeT UCII0Ib30BaTh : : uiau CAST() .

CunTakcuc CAST() coorBeTcTByeT SQL, a 3amuch type 'string' saBmsercs o000IlIeHHEM CTaHOapTa:
B SQL Takoi#l CHHTAKCUC IIOOAepKUBaeT TOJIbKO HEKOTOPHIE TUIIHI JaHHBIX, HO Postgres Pro mosBosnseTt
HCIONIB30BaTh €ro Oy Bcex. CHHTaKCHUC C : | UMeeT ucropudeckue Kopau B Postgres Pro, kak u 3anuce
B BH€ BbI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNms omepaTopa obpa3yeT IOCJIemOBaTeNbHOCTh He Oojiee ueM NAMEDATALEN-1 (mo ymosnganuio 63)
CHMBOJIOB U3 CJIe[YIOIero CIucKa:

+-*/<>=~1@#% "~ &|" ?
OpnHaKO OJIst UMEH OIIePATOPOB €CTh eIllé HECKOJIPKO OTPAaHUYEHUN:

* CoueTaHUs CUMBOJIOB - - U / * He MOT'YT IIPUCYTCTBOBAaTh B MMEHU OIlepaTopa, TakK KakK OHU OyIyT
o003HavYaTh Ha4Yajg0 KOMMEHTapPUs.

e MHOTOCHMBOJIBHOE UMS orrepaTopa He MOXXeT 3aKaH4YMBaThCsA 3HAKOM + HUJIH -, €CJIU TOJIBKO OHO He
COOEPXKUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~1@# %"~ &| 7

Hampumep, @ — momycTUMOe MMS OTIEPATOPa, a *- — HeT. binarogaps 9TOMy OTrpaHUYEHUIO,
Postgres Pro moxkeT pa3bupaThk KOppeKTHEIe SQL-3ampockl 6€3 Mpo6esioB MeKAY KOMIIOHEHTaMH.

3amuchiBass HecTaHOapTHBIe SQL-omepaTops, OOBIYHO HYXKHO OTHEJISATh MMEHA COCEITHHUX OIepaTOpPOB
npobelaMu AJIsi OMHO3HAYHOCTH. HampuMep, eciy BBl ONIpeAe/ Ui JIEBEIM YHAPHBIM OlIepaTop C UMeHEM
@ BHI HE MOZKeTe HamucaTh X* @, a JOJI2KHHBI HanmucaTh X* @, 4uToOs Postgres Pro omHo3HaYHO IpOYUTAIT
9TO KaK [Ba OlepaTopa, a He OOUH.
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4.1.4. CneumvanbHblie 3HAKU

HeKOTOpBIe HEe aJ'I(l)aBI/ITHO-LII/I(I)pOBBIe CHMBOJIBI HMMEIOT CIIellhaJIbHO€ 3Ha4Y€HHue, HO IIpU 3TOM
He HABJIAIOTCA OIlepaTOpaMMu. l'Io;[po6Hee X HUCIIOJIb3OBAHHUE 6YJIGT PaCCMOTPEHO IIPpK OIIMCaHHNU
COOTBETCTBYIOIIIEI'O 3JIEMEeHTa CUHTAKCHCa. 3mech OHA YIIOMHUHAQIOTCHA TOJIBKO OJIsI CBEOEHUA U 0606LH6HI/IH
UX IIpeJHa3Ha4YEeHud.

e 3Hax poiutapa ($), mpeOBapsIOIINI YUCIO0, UCIOIb3YETCS OIS IPeNCTaBIeHus IIO3UIIMOHHOT 0
ImapaMeTpa B Tejie onpeneneHus GYHKIIUY WX IIOATOTOBJIEHHOTO ollepaTopa. B Opyrux KoOHTeKCTax
3HaK JoJjlapa MOXKeT OBITh YaCThio HOeHTU(HUKAaTOpa UIIH CTPOKOBOM KOHCTAHTHI, 3aKTIOUEHHOMN B
OOJIIapHL.

e Kpyrmneie ckoOku (() ) uMeIoT 0OBIYHOE 3HAYEHNEe U IPUMEHSIOTCS OIS TPYIIUPOBKY BEIPaKeHUN
Y TIOBHIIIEHUS TPUOPUTETA Olepaluii. B HEKOTOPHBIX CIydYasX CKOOKHM — 3TO HeoOXomuMas 4acTh
CUHTaKCHCa OIpefaenéHHbXx SQL-KoMaHf.

e KsampaTHbIe CKOOKH ([ ] ) IPUMEHSIIOTCS OJIsT BEIOEJIEHUS 3JIEMEeHTOB MaccuBa. IlompoO6Hee MaCCHUBEI
paccMmaTpuBaloTcs B Pasgene 8.15.

e 3amsaTeie (, ) UCIIONb3YIOTCS B HEKOTOPBIX CUHTAKCUYECKUX KOHCTPYKIIUSAX OJIST Pa3IeleHus
3JIEMEHTOB CIIHMCKA.

e Touka c 3ansaToii (; ) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPHU KOMaHIHI,
3a UCKJIIOUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKAaTOPOB B KaBBIUKAaX.

e IBoeTouue (: ) IPUMEHSETCS OJI BLIOOPKH «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoKeT OBITE TPe¢GUKCOM B UMEHHU
IepeMeHHOMH.

¢ 3BEé3modKa (*) UCIIOIb3YEeTCSI B HEKOTOPHIX KOHTEKCTaX KakK 0003HaYeHUEe BCEX MOJIEH CTPOKHU
WX COCTaBHOTO 3Ha4YeHHus. OHa TakKe UMEET CIIellnaJIbHOe 3HaYeHNe, KOTfa UCIIONIb3yeTCs Kak
apryMeHT HEeKOTOPHIX arperaTHLIX QYHKINHN, a UMEeHHO (QYHKIINM, KOTOPHIM HE HYXKHEI SIBHBIE
rmapaMeTpHL.

e Touka (. ) ICIONTb3YEeTCS B YMCIOBLEIX KOHCTAHTAX, @ TaKXKe IS OTAeNeHUST UMEH CXeMbI, TaOIuIThl U
cToJIOIIA.

4.1.5. KomMmeHTapum

4

KomMMeHTapuii — 9TO IIOCHIENOBaTEIFHOCTH CHMBOJIOB, KOTOpas HAYWHAETCS C OBYX MHHYCOB H
TPOAOIKAETCS A0 KOHIIA CTPOKHU, HAallPUMeED:

- - HEH BHAHHAHAHER #AHAHEARHAE SQL

KpOMe 3TOroO, 0JI0YHEBIE KOMMEHTApPHUXU MO2KHO 3allMCHIBATh B CTUIIE C:

| * BHBHHBHBHHBHT HEHHR TR

* O HHAHHRHRR | Y HEHBHHERE HEH HRHER R

*/
roe KOMMEHTapuyd HauWHaeTCsd C / * ¥ IPoOoJizKaeTCs OO COOTBETCTBYIOLIErO0 BXOXKAEeHHUA */ . BrodHbie
KOMMEHTapUM MOXKHO BKJIafbIBaTh APYT B APyTa, Kak pa3pemnieHo no ctraumapty SQL (Ho He pa3pellleHo B

C), Tak 4TO BBl MOJKEeTE€ KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
OJIOKM KOMMEHTaPHEB.

KOMMeHTapI/Iﬁ yoandeTrcda M3 BXOOHOIO IIOTOKA B Ha4dajle CMHTAKCHU4YEeCKOI'O aHaJlu3a U (I)aKTI/I‘-IeCKI/I
3aMeHseTCs TpobeIoM.

1.6. NpuopuTteThbl ONepaTopos

B TaGnuie 4.2 mokal3aHHl IIPUOPUTETH U OYEPEIHOCTL OMEPaTOPOB, HmeMcTBywIinue B Postgres Pro.
BonpmIuHCTBO 0I1€epaToOpoOB UMEIOT OOMHAKOBBIM IPUOPUTET U BEIUUCIISIOTCS ClI€Ba Hampaso. [Ipuopurer
U 0UEPENHOCTD OIEPATOPOB XKECTKO GUKCUPOBAHEL B CHHTAKCUUYECKOM aHajin3aTope.

HNuorpa Bam noTpebyeTcs mo6aBiIsiTh CKOOKHM, KOT'TIa BBl KOMOMHUPYETe YHapHBIE M OMHAaPHBIE OIIEPaTOPHI.
Hampumep, BrIpaxKeHUe:
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SELECT 5! - 6;
OymeT pa3o6paHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHalIM3aTop [0 IMOCJIefHEero He 3HAET, YTO ollepaTop ! ompenenéH KakK IMOCTGUKCHBINM, a He
WH(PUKCHBIM (BHYTPEHHUM). YTOOB IOJIyYUTh JKeJTaeMbIi Pe3yJIbTaT B 9TOM CjIy4dae, Hy2KHO HaITUCaTh:

SELECT (5 !) - 6;

TakoBa 1ieHa pacCIInpsaeMOCTH.

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

Onepartop/371€MeHT OuepeéaHoCThH Onucanue
ciieBa-HampaBo pa3menuTent MMEH TabOnuIlbl U
cTosbia
cleBa-Hampaso IpuBedeHUEe TUIOB B CTUJeE

Postgres Pro

[] cJieBa-HampaBo BLIOOP 3JIEMEHTa MaCCHBa

+ - CIIpaBa-HaJieBO YHapHBIH IIJIIOC, YHAPHBIN MUHYC

A CJIeBa-HalIpaso BO3BEJEHUE B CTEIIEHb

* I % CcJjieBa-HAIIpaBo YMHOX€EHNe, JejIeHue, OCTaTOK OT
IeJleHus

+ - clieBa-HamIpaBo CII0XKeHUe, BRIYUTaHUe

(;mro60¥ mpyTol omepaTop) ciieBa-HampaBo BCe [Opyrue BCTPOEHHBIE U
I10JIb30BaTEJILCKME OIlePaTOPHI

BETWEEN I NLI KE | LI KE SI M LAR IpoBepKa [Ouarna3oHa, IIPpOoBepKa
4JIEHCTBa, CPaBHEHUE CTPOK

<>=<=>=<> oIepaTophl CPaBHEHUS

I ST SNULL NOTNULL IS TRUE, IS FALSE, I S NULL, IS
DI STI NCT FROMu T. 1.

NOT CIIpaBa-HAJIEBO JIOTUYECKOE OTpUIlaHUE

AND cJjieBa-HaIpaBo Joru4yeckasi KOHbIOHKITUA

oR cleBa-Hampaso jjorudeckasi QU3bIOHKIIN S

3aMeThTe, YTO MpaBuUia MPUOPUTETA OMEPATOPOB TAKXKe MPUMEHSIOTCS K OepaTopaM, OnpeaenéHHbIM
TTOTB30BATEJIEM C TEMHU K€ UMEHAMM, UTO U BHIIIIETIEPEYNCIeHHBIE BCTPOEHHBIE onlepaToprl. Hampumep,
€CJI BhHI OTIPEeHEeIUTE OIePaTOp «+» A HEKOTOPOTO HECTAaHAAPTHOTO TUIIA JAaHHHIX, OH OyIeT UMETDb TOT
Ke MPUOPHUTET, YTO U BCTPOEHHHIN OTIepaTop «+», HE3aBUCUMO OT TOTO, YTO OH Yy Bac fesaer.

Korpa B koHCTpYKIIuKM OPERATOR UCIIOIB3YETCS UM OIlepaTopa CO CXeMOU, HallpuMep Tak:
SELECT 3 OPERATOR(pg_catal og. +) 4;

Torga OPERATOR mMeeT IIPUOPHUTET II0 YMOIYaHUIO, COOTBETCTBYIOMIUM B Tabmnuie 4.2 CTpoKe «Joboit
Ipyrou omepaTtop». ITO He 3aBHCUT OT TOTO, KaKhe MMEHHO OIepaTOphl HaXOOSATCHA B KOHCTPYKIIMU
OPERATOR( ) .

IIpumMeuyanue

B PostgreSQL po Bepcuu 9.5 gencTBOBaaIyM HEMHOTO APYyTrHUe IIpaBuUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIUCh II0 0OIIEeMy IIPaBUJIY; IIPOBEPKH | S umenu
6ostee BeicOKMI mpuopuTeT; a NOT BETWEEN 1 cBsI3aHHBIE KOHCTPYKIIMK paboTasil HECOTJIaCOBaHHO
— B HEKOTOPHIX ClIy4Yasix NPHUOPUTETHEEe OoKa3kBaJsica omepaTtop NOT, a He BETWEEN. OTtu npasuia
ObLTM M3MEHEHHI OJIA JIy4Iero COOTBEeTCTBUSA cTaHOapTy SQL M O yMeHBIIEeHWs ITyTaHUITHI
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M3-3a HECOTJIaCOBAHHOU 00pPabOTKM JIOTMYECKM PABHO3HAYHBEIX KOHCTPYKLUUU. B OGOJBIIMHCTBE
CIIy4aeB 3TH U3MEHEHWs HUKAK He HIPOSBATCS, JUO0 MOTYT IPUBECTH K OMIMOKaAM THUIIA «HET
TAKOTO OolepaTopa», KOTOPhIE MOXKHO Pa3pelnTh, fob6aBuB CKOOKH. OOHAKO, BO3MOXKHEI 0COOBIE
clydau, Korga 3amnpoc 6ymet pa3oOpaH 6e3 ommOKY, HO ero oBefgeHne MOXeT U3MeHUThCs. Eciu
Bac 0ECIOKOUT, He HAPYWIAIOT JIU 3TU M3MEHEHHUS He3aMeTHO PaboTy Ballero MPUJIOKEHUS, BEI
MOXKeTe ITPOBEPUTH 3TO, BKIIOYMWB KOH(PUTYPAIIMOHHBIM nlapaMeTp operator precedence warning
¥ IpOHAO/II0aB, He MOSABATCS U IPEOYIIPEeKOeHNS B KypHAJIe.

4.2. Boipa>keHua 3Ha4YeHun

BripaxkeHus 3Ha4YeHUS IPUMEHSIOTCA B CaMBIX PA3HBIX KOHTEKCTAaX, HallpUMEP B CIIUCKE PE3YIbTaTOB
KoMaHAb SELECT, B 3HaueHHsX CTOJIOI0B B | NSERT mmu UPDATE i B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHAaX. Pe3ymbTaT TaAKOro BHIPAXKEHWS HHOT{A HA3BIBAIOT CKAAAPOM, YTOOBI OTJIMYUTH €T0 OT
pe3ynbTaTa TAOIMYHOTO BHIPAXKEHUS (KOTOPBIM IIpeacTaBiseT coboi Tabiuily). A caMu BHIPaXKEHUS
3HAa4YeHUS 4aCTO Ha3bIBAIOT CKAAAPHbIMU (UJIM IIPOCTO 8bipasceHusamu). CUHTAaKCUC TaKUX BhHIpazKeHUHU
TI03BOJISIET BHIUHCIIATh 3HAUEHUSA U3 NPUMUTUBHEIX YacTel, UCIIONIb3ysa apupMeTHYeCcKue, JJOru4ecKue
U OpyTHue oIleparuu.

BBIpa}KeHI/IS{MI/I 3HAUYEHUSA ABIAOTCA:
e KomcTaHTa UIK HEIIOCPEeOCTBEeHHOe 3HaUeHNe
¢ CcblIKa Ha cTober

e CchUIKa Ha MO3UI[MOHHEIN ITapaMeTp B Tejie onpeneneHust GyHKIIUKU UK ITOATOTOBIIEHHOTO
omepaTopa

* BrIpaxeHue C UHOEKCOM

* Bripaxkenue BbIOOpPA MOJIA

e [IpumeHeHue onepartopa

* BrI30B QyHKIMU

e ArperaTHOe BHIpaxkKeHUe

* DBrI30B OKOHHOU (PyHKIIUU

* [IIpuBegeHue TUIOB

* [JIlpuMeHeHUE IpaBUJI COPTUPOBKHU
e CKkansapHBIUM DOA3aIIpPocC

* KOHCTPYKTOp MacCuBa

* KOHCTPYKTOp TaOIUYHON CTPOKHU

° KpOMe TOI'O, BEIPAa2XKe€HHEM 3HaAYEeHUA ABJIIAI0TCA CKOOKM (HpenHa3HaquHme OJIA TPYIIIINPDOBKHU
HOJIBBIpa}KeHI/II;I U I1epeoIripenesieHusd IIPUOPUTETA )

B momonHeHMe K 9TOMY CIIHMCKY €CThb €Ill€ HECKOJIbKO KOHCTPYKIINM, KOTOPhIE MOXKHO KJIaCCUDUIIUPOBATh
KaK BBIPAXKEHUS, XOTsI OHH He COOTBETCTBYIOT OOIIUM CHHTAaKCHYEeCKUM mpaBunaM. OHM OOBIYHO HMEIOT
Bun (GyHKIIMK HIIH oImepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYIOIIeM pas3mene ['maBwl 9. [Tpumep
TAKOM KOHCTPYKLMHU — npenyoxeHue | S NULL.

Mul yxke oOcymunum KOHCTaHTHI B [lompasmene 4.1.2. B cnepyiomumx pa3smesiax pacCMaTpPUBAIOTCS
OCTaJIbHBIE BAPUAHTHI.

4.2.1. CcbiIKM Ha cTONOLbI

CchINIKy Ha cToinbel] MOXKHO 3alucaTh B popMme:

BHHBHBHAR . #HHE_HHBHBHH
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4

3nech ####H##HH#HAH — uMa TaOMUUBE (BO3MOXKHO, MOJIHOE, C HMEHEeM CXEMEBI) WM €€ IICEeBOOHUM,
OIIpeNesEHHBIN B mpenjiokeHun FROM DTo MMS M pas3messionlyl0 TOYKY MOXKHO ONYCTHTBb, €CITU UMS
cTosbI1a YHUKAILHO Cpeou Bcex TabIull, 3afeliCTBOBAHHEIX B TeKylieM 3amnpoce. (CM. Takxke ['maBy 7.)

2.2. No3MUUOHHLbIE NapaMeTpbl

CchimKa Ha TO3UIIMOHHLIM MHapaMeTp HPUMEHSeTCs s oOpalleHus K 3HAYEHUIo, IIepefaHHOMY B
SQL-omepaTtop u3BHe. [lapaMeTphl HCIIONB3YIOTCSA B ompenesieHusX SQL-QYHKIIMME U MOOTOTOBIEHHBIX
orepaTopoB. HekoTopkrle KITMEeHTCKUEe OMOIMOTEKY TaKxXKe MOANepPKUBAIOT Iepefavy 3Ha4YeHUN JaHHBIX
OTOenbHO OT caMou SQL-KoMaHIObI, U B 3TOM Ciydae ITapaMeTphl II03BOJISAIOT CChIJIAThCS Ha TaKue
3HaueHusd. CchlIKa Ha MapaMeTp 3aluCHBaAeTCs B Clefyole dopMme:

SH#HHH

Hamnpuwmep, paccMoTpuM cienylollee onpeneienue GyHkuuu dept :

CREATE FUNCTI ON dept (t ext) RETURNS dept
AS $$ SELECT * FROM dept WHERE nane = $1 $$
LANGUAGE SQ;

3nech $1 Bcerpma OyOeT CCHIIATHCS Ha 3HAYEHME IIEPBOT0O apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

4

Ecnu B BEIPDA2KEHUU BBI MMeeTe OeJI0 C MaCCHUBOM, TO MOZXKHO H3BJI€Yb OHpeHeHéHHBIfI €ro 3JIEMEHT,
HaIlnCaB:

BHHBH BRI #HEH 7]
HUITH HECKOJIBKO COCETHUX 3TIEMEHTOB («Cpe3 MaCCHuBa»):
BHEHHBH | HHHRHHT HRHHE HHRH T ]

(3mech KBampaTHBIE CKOOKM [ | OONMXKHBI OIPUCYTCTBOBAThH OyKBasibHO.) Kaxkmerii ###### cam 110 cebe
SIBJISIETCSI BEIPAXKEHUEM, Pe3yIbTaT KOTOPOIr'0 OKPYTJIIEeTCS K OnuxKaliieMy 1eaoMy.

B obmiem cityuae ######### MacCuBa OOJIZKHO 3aK/II0YaThCS B KPYT/Ible CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[a BhIpakeHUe C HHOEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeIl Uiy ITO3ULMOHHEIYN TapaMeTp. Kpome
TOTO, MOXKHO COEIMHUTH HECKOJIBKO UHAEKCOB, €CNIN UCXOOHEIM MacCUB MHOTOMepHBIN. Hanpumep:

HHH HHHHRR . B ] 4)

HHH HHHRRR ., B SRR 2d] 17] [ 34)
$1[ 10: 42]

(HHHHHHE S a, D)) [ 42]

B mocnemHe# CcTpoKe Kpyrible CKOOKM HeobOxomuMmbl. [lompoOHee MacCHUBHI pPacCMaTPUBAIOTCS B
Pazpmerne 8.15.

2.4. Bbibop nons

Ecnu pe3ynbraT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKA TalJIWITEI), TOTHA OIpenesIeHHOe
ToJie 3TOW CTPOKM MOZXKHO M3BII€Yb, HATIMCAB:

BHBHEHIHE . 17 HBHE

B oOmieM ciiydae ######### TAKOT0 THUIIA OOJIKHO 3aK/II0YaTbCSI B KPYIJIbIe CKOOKH, HO MX MOXKHO
OIIYCTUTH, KOTTIa 3TO CChUIKA Ha TAaONUIly WIK IIO3UIIMOHHEIN napamMeTp. Hanmpumep:

HHH HHHR
$1. Huh
(HHHHHHHE B (a, D)) . #EEE3

(TakuM o6pa3oM, IOJIHAS CCHUJIKA Ha CTOJI0EeIl — 9TO IIPOCTO YACTHHIM ciiy4ail BeiOopa mosis.) BaxkHbIN
OCOOBIY CIy4dall 37ech — KM3BJledeHUe I10JIs U3 CTOJIONa COCTaBHOTO THUIIA:

( HHBHHHBHH_HHHHBRH) | #HHH
( #H#H# _HHABHHAR . HHBHHHGHH_BHHHARHE) | #HH#H
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3mech CKOOKHM HYZKHBI, YTOOHI ITIOKA3ATh, UTO #H#######H #H###### — 5TO UMSA CTOJIOIA, a He TaOIUIIBI, U
YTO ###_ H####H##H — UM TaOIUIE, @ He CXEeMEL.

BrI MOzKeTe 3aIpOCUTh BCe OIS COCTAaBHOTO 3HAUYEHMS, HAuCaB . *:

( HAHHBH T HHHHRHHY) >

OTa 3anuch OEWCTBYET I0-pa3HOMY B 3aBUCUMOCTH OT KOHTEKCTA; ImoapoOHee 00 3TOM TOBOPUTCH B
ITogpa3zpene 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa

CyIecTBYIOT TPY BO3MOXKHEBIX CHHTAKCHCA IIPUMEHEHUS OIIePaTOPOB:

HHHHHHHHH #HARRTTT #HEE### (OMHaPHBIM MHQUKCHBIM OIlepaTop)
HRHHHHH fHHHH#AE (YHAPHBIM TpeUKCHBIN OIlepaTop)
HERHHH T B ##E (YHAPHBIM TOCTOUKCHBIM OIlepaTop)

Toe ######## COOTBETCTBYeT CUHTAKCUYECKUM IIpaBUjIaM, ONMCAaHHBIM B [Tompa3smerne 4.1.3, nmubo 31O
OIHO M3 KII0YEeBEIX cJ10B AND, OR 1 NOT, nubo IIoJTHOe UMS ollepaTopa B ¢popMe:
OPERATOR( ####H#. #i#t# #H#H#HHHAHH)

CymiecTBOBaHME KOHKPETHBIX OIEPATOPOB U UX TUN (YHaAPHBIM MM OMHAPHBIN) 3aBUCUT OT TOTO, KAk
U KaKue OIlepaTOpHl OIpeNesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOphl ONUCAHBI B
I'mase 9.

4.2.6. Bbi3oBbl hYyHKL UK

BrI30B QyHKIIMU 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) U
CIIMCOK apTyMEHTOB B CKOOKax:

it R ([ SRR [, B . 1))

Hampumep, Tak BEIYNCISETCS KBaOpPaTHLIM KOPEHDb U3 2:
sqrt(2)

Cnucok BCTPOeHHBIX PyHKIUYM npuBenéH B ['1aBe 9. ITonb30BaTeNb TaKXKe MOXKET ONIPefeIuTh U Apyrue
bynrKIIUN.

BuimostHsist 3ampockl B 6a3e OAHHBIX, Te OOHU MMOJIb30BATENIM MOTYT HE OOBEPSATH APYTUM, B 3aIUCH
BBI30BOB (OYHKITHH COOMIOgaliiTe Mephl IPeIoCTOPOXKHOCTH, onucaHHble B Pasmene 10.3.

AprymeHTaM MOTyT OBITH HPUCBOEHH HEOOs13aTenbHEIE MMeHa. [TompobHee 06 aTom cMm. Pazmen 4.3.

IIpuMmeyanue

OYHKINIO, TPUHUMAIOIIYI0 OOUH apryMEHT COCTAaBHOTO TUIIA, MOXKHO TaKXe BhI3LIBATh, UCIIONb3YS
CUHTAKCHC BBIOOpA IOJsI, ¥ HaoO00pPOT, BEIOOP MOJIA MOXKHO 3anucaTh B QYHKIIMOHAILHOM CTHIIE.
To ecTtr 3amucu col (table) u table.col paBHOCHMIBHLI U B3aUMO3aMeHSIEMEI. DTO IIOBEOEHUE
He OroBopeHO cTaHzmapTtoM SQL, HO peanm3oBaHO B Postgres Pro, Tak kKak 3TO IIO3BOJIIET
KWCIIONb30BaTh (GYHKIIUY [OJIS SMYIISIUU «BBIYHCISIEMBIX Iojel». ITompoGHee 3TO OIMCaHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTHble Bbipa>keHuUs

AepeeamHoe 8bipaldiceHue TMpPeNCcTaBiasieT coOOM MpPUMEHEeHWe arperaTHOM QYHKIUH K CTPOKaM,
BBIOPAHHBIM 3ampocoM. ArperaTtHasi (YHKIHMS CBOOUT MHOXKECTBO BXOOHBIX 3HAUYEHHNW K OTHOMY
BBIXOJTHOMY, KaK HaIIpUMeEpP, CyMMa WU CpemHee. ArperaTHoe BEIpazKeHHE MOXKET 3allMCHIBATHCS
crenyonmM o0pa3oMm:

HUBHHHHHEE AR (s [ ... ] [ ###sRsssss# order by 1 ) [ FILTER
( WHERE ###H#HHHE #Hunsst ) |
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HUHHH I i (ALL #ns [, ... ] [ ##eess#sss_order by 1 ) [ FILTER
( HERE H#H###HHHE HHHEE ) ]
HUHHHHHE R (DI STINCT s [, ... ] [ ######ss# order_by 1 ) [ FILTER

( HERE H#H###HHHE HHHEE ) ]

HHHHHHH R (% ) [ FILTER ( WHERE #HH#HHE HHHHE ) ]

HUHHHHH R ([ B [, ... 1 1 ) WTHI N GROUP ( ###HHHH###H#H#_or der by )
[ FILTER ( VHERE ##HHH##H# HHHHIHE ) ]

3oech #HH##H#H#HHHHT #H##HHH## — uMa paHee ONpefesiEHHON arperaTHod QYHKOUM (BO3MOXKHO,
OOMIOJITHEHHOE WMEHEeM CXEMbl), #H######## — moboe BLIpaXKeHUe 3HaYeHHUs, He coOepxkallee B
cebe arperaTHOTO BHIPAXKEHWSI WM BHI30BA OKOHHOM OQyHKIMU. Heob6s3aTenbpHBEIE IPENIOKEHUS
HH#HHAHHAHE or der _by v #####H# HAH##H# OTIUCHIBAIOTCA HUXKE.

B mepBoii ¢opMe arperaTHOTO BhIpaXKeHHUS arperaTHass (YHKIIUS BBI3BIBAETCS [OJI KaxKOOM CTPOKMH.
Bropas ¢dopmMma sSKBHBalleHTHa II€pBOM, TaK KaK yKa3aHue ALL moapa3yMeBaeTCs IO YMOJIYaHUIO.
B Tpetneit dopme arperatHas (QYHKIMS BBI3BIBAETCS OJIA BCEX Pa3lHUYHBIX 3HAUEHUM BHIpaXKeHUS
(nnmm Habopa Pa3NMUYHBLIX 3HAYEHUH, /I HEeCKOJIbKHUX BHIPAXKEHWI), BEIOEIEHHBIX BO BXOOHBIX JTaHHBIX.
B dyeTBépTOil ¢dopMe arperaTHas (GYHKIMS BBEIBBIBAETCA OJII KaxKOOM CTPOKHU, TaK KaK HHKaKOTO
KOHKPETHOT'0 3HAa4YeHHUs He yKa3aHO (0OBIYHO 3TO MMEEeT CMBICII TOJIBKO mis QyHKIuu count (*)). B
mocnenHew (hopMe UCIIOIb3YIOTCS COpMupyrow,Uue arperaTHbe GYHKIINK, KOTOPBIe OyOyT OIIMCAaHbl HUXKE.

BonpmuHCTBO arperaTHHIX (PyHKIUN HUTHOPUPYIOT 3HadeHus NULL, Tak 4To CTPOKM, OJI1 KOTOPBIX
BBIPA’KEHUS BHIAIOT OOHO MJIM HecKonbkKo 3HaueHud NULL, oTOGpachBaloTCs. DTO MOXKHO CUUTATh
UCTUHHBIM AJIS1 BCEX BCTPOEHHKIX OIIEPATOPOB, €CJIN SIBHO HE IOBOPUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT o0Illee KOJIUYECTBO CTPOK, a count (f 1) TOMBKO KOJTMYECTBO CTPOK, B
koTopeix f1 He NULL (Tak kak count urHopupyeT NULL), a count (di stinct f1l) momcuuTaeTr 4UCIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbna f 1.

OOBIYHO CTPOKM HAHHBIX NMEPENAIOTCA arperaTHoM (PyHKUWY B HEONMPEOEIEHHOM IMOPSOKEe M BO MHOTHX
ClIy4asix 3TO He UMeeT 3HaYeHU s, HalpuMep PyHKIIUI M N BRIOAET OOWH M TOT XKe Pe3yJIbTaT He3aBUCUMO
OT MOpsAHKa MMOCTyIaInuxX HaHHEX. OgHAKO HEKOTOpHe arperaTHele GyHKIMU (Takue Kak array_agg u
string_agg) BHOAIOT Pe3yJIbTaThl, 3aBUCALINE OT MOpPSAAKa OAaHHBIX. [[JIg TaKUX arperaTHBIX QYHKIMMA
MOIKHO [O0OaBUTH ###########_or der _by u 3amaTh HYXHBIU TIOPAOOK. DTO ###########_or der _by
UMeeT TOT XXe CUHTAKCUC, UTO U IIpenjioxkeHue ORDER BY Ha ypOBHeE 3alpoca, Kak onucaHo B Pasnerse 7.5,
3a HCKJIIOYEHWEM TOTO, YTO €T0 BBIPAXKEHUS [HOJIKHBEI OBITH NMPOCTO BHIPAXKEHUSIMH, a HE WUMEHaMUu
pe3ynbTUPYIOUINX CTONIOLOB UiIu yrucnamu. Hanpumep:

SELECT array_agg(a ORDER BY b DESC) FROMt abl e;

3aMeThbTe, YTO IIPU UCIIOJIb30BAaHUU arperaTHhIX QyHKIMM C HECKOJIbKUMU apryMeHTaMu, IIpeaIoXeHue
ORDER BY upméT mocie Bcex apryMeHTOB. HanpuMep, Hago nucaTh Tak:

SELECT string_agg(a, ',' ORDER BY a) FROMtabl e;
a He TakK:
SELECT string_agg(a ORDER BY a, ',"') FROMtable; -- #####HH##HHHE

IMocnemuuit BapraHT CHHTAaKCUYECKM OOMYyCTUM, HO OH IIPeICTaBasieT co00M BHI30B arperaTHou GyHKITUU
OOHOTO apryMeHTa C AByMs KmiodamMum ORDER BY (mipu 3TOM BTOpPOUM He HMeEET CMEIC/Ia, TaK KaK 3TO
KOHCTAHTA).

Ecnu ########### _or der _by pomomHeHO ykKaslaHueMm DI STI NCT, Torma Bce BhIpaxeHuss ORDER BY
OOJIKHBI COOTBETCTBOBATH OOBIYHBIM apryMeHTaM arperaTHod (QyHKUWU; TO €CTh BBl HE MOIXKETE
COPTHUPOBATh CTPOKHU II0 BEIPaXKEHUIO, He BKIIIOUEHHOMY B cIcOK DI STI NCT.

IIpumMeuyaHnue

BoamoxkHocTh yKa3biBaTh 1 DI STI NCT, u ORDER BY B arperaTHO# (YHKIMU — 3TO paclIUpeHUe
Postgres Pro.
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IMpu mobGaBnenHuu ORDER BY B OOBIYHHIM CIIMCOK apTyYMEHTOB arperaTHoOd (YHKIIMH, OMHMCAHHOM OO
9TOT0, BEITIOJIHAETCS COPTUPOBKA CTPOK I «OOBIYHOM» arperaTHON QYHKIIUY, OJ1s1 KOTOPOUM COPTUPOBKA
HeoOs13aTenbHa. Ho ecTh HOOAMHOXKECTBO arperaTHeIX QYHKUUH, copmupyrouue azpe2ammHbsie QyHKUUU,
OJISI KOTOPBIX ###########_or der saABHsIeTCsT 00s3amesibHbiM, OOBIYHO IIOTOMY, YTO BEIUHCJIEHHE ITOH
(QYHKIIUY MMeeT CMBICI TOJIBKO ITPU OITPeNeJIEHHON COPTUPOBKE BXOOHBIX CTPOK. TUIIUYHEIMY IIPUMepaMu
COPTUPYIOWINX arperaTHhX GYHKINY ABJISAIOTCS BEIYKUCIIEHUS PaHTa W IPOLEHTUNA. [ copTUpyollei
arperaTHoM GYHKIUUN ##########H or der _by 3anucweiBaetcss BHyTpu WTHIN GROUP (...), d4TO
WJITIOCTPUPYET IIOCIEOHUN NPUMEP, NPUBEOEHHBIN BhHIIIE. BuIipaxkeHUs B ########### _ or der _by
BBIYUCJISIFOTCS OOHOKPATHO MOJIST KaXKOOW BXOOHOW CTPOKM KaK apryMeHTHl OOBIYHOM arperaTHou
(GyHKIIMH, COPTHUPYIOTCSI B COOTBETCTBUU C TpeOoBaHUEM #H########A# order _by ¥ mocTymaioT B
arperaTHyo QYHKIHNU KaK BXOnsiue apryMeHTHl. (Ecnu ke ########### _ or der _by HaxomuTcs He B
W THI N GROUP, 0HO He mepefaéTcsi Kak apryMeHT(bl) arperaTHol QyHKIINU.) BripakeHUsa-apryMeHTHI,
npepiiectsyiomre W THI N GROUP, (ecimu OHM eCTh), Ha3bIBAIOTCSI HEeNocpedCmeeHHbIMU ap2ymMeHmamu,
a BHIpaXKeHUs, YKa3aHHbBIe B ########### _or der _by — aepeesupyembvimu apeymenmamu. B oTnuyume oT
apryMeHTOB OOBIYHOM arperaTHON QyHKUINK, HEIOCPENCTBEHHBIE aPTYMEHTHI BEIUUCISIIOTCS OQHOKPATHO
IOJI KaX[OOoTro BEI30Ba (PYHKIIMY, a He AN KaXOOU CTPOKH. JTO 3HAYUMUT, YTO OHU MOTYT COHOEepKaTh
IIepeMeHHELIe, TOJIBKO E€CIH 3TU IIepeMeHHEble crpynnupoBaHbsl B GROUP  BY; 3TO CyThb TO XKe
OrpaHMYEHUE, 4YTO MOelcTBoBajo Ovl, Oygb 9TH HENOCPEOCTBEHHBIE apPTyYMEHTHI BHE arperaTHOTO
BRIpaXkeHUsi. HemocpencTBeHHBIE apTyMEHTHl OOBIYHO WCIIOJIB3VIOTCH, HAIPUMED, [OJIT YKa3aHUsA
3HaUYEeHUSd OPOIEeHTUII, KOTOPOe UMEET CMEICH, TOJIBKO €CJIU 3TO KOHKPEeTHOe YMCJIO OJid BCEero pacdera
arperaTHoy ¢yHKIUH. CIHCOK HENMOCPEANCTBEHHHIX apryMEHTOB MOXKET OBITh IIYCT; B 3TOM CJIydae
3anumwuTe OpocTo (), HO He (*) . (Ha camom mene Postgres Pro mpumet 06e 3amucu, HO TOJIBKO IepBas
COOTBETCTBYET cTaHmapTty SQL.)

[Tpumep BBI30Ba COPTUPYIOIIEN arperaTHOU (PyHKITUU:

SELECT percentile_cont(0.5) WTH N GROUP (ORDER BY incone) FROM househol ds;
percentil e_cont

OHa mosy4aeT 50-bIf IPOLIEHTUh, UJIM MEeANaHy, 3HaueHus cToibiia i ncone u3 tabnunsl househol ds.
B mamHOM ciyuae 0.5 — 9TO HENOCPEACTBEHHEBIM apryMeHT; eClu Obl Ip0o0b IIPOLIEHTUIII MEHJIach OT
CTPOKU K CTPOKE, 9TO He UMeJIo OB CMEBICTIA.

Ecnu mo6aBieHo npennoxenue FlI LTER, arperaTHoOM pyHKIIUY ITOAIOTCS TONBKO T€ BXOOHBIE CTPOKH, IJIS
KOTOPDBIX ######## #it##### BRIYMCIISETCS KaK UCTUHHOE; IPYTrue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row

IIpepmomnpemenénHblie arperaTHble QyHKUUM omumcaHbl B Pasmene 9.20. ITonb3oBaTenb TakKXkKe MOIKET
OIIpeNeuThb APYTHe arperaTubie QyHKIIUN.

ArperaTHoe BBIpaXeHHEe MOXKeT (QUIyPHUPOBATh TOJIBKO B CIUCKE Pe3yJIbTaTOB WIU B NPEOI0XKEHUU
HAVI NG komaHabsl SELECT. Bo Bcex OoCTalbHBIX IIPEOIoXKeHusaX, HanpuMep WHERE, oHUM 3ampellieHkb], Tak
KakK 9THU NPEeOJIOKEHUS JIOTUYECKHU BBIUMCIISIOTCS OO TOTO, KaK (pOpMUPYIOTCS Pe3yabTaThl arperaTHBIX
byHKIIUNA.

Korpa arperatHoe BeIpaXkKeHUe UCIIONb3yeTCs B rmogs3amnpoce (cM. [Togpasmen 4.2.11 u Pa3gen 9.22), oHo
OOBIYHO BBIYMCIISETCS [JIS BCeX CTPOK Iops3ampoca. Ho ecim B apryMeHTax (Umu B ####### filter)
arperaTHoM (YHKIMU €CTh TOJIBKO II€peMeHHBIe BHEIIIHEro YPOBHS, arperaTHas QYHKIMS OTHOCUTCS
K OnuzKaWIilleMy BHEIIHEMY YPOBHIO M BHIYHCIISIETCS [JIsI BCEX CTPOK COOTBETCTBYIOIIIErO 3ampoca.
Takoe arperaTHoe BHIpazkKeHHE B II€JIOM SIBJISIETCS BHEIIHEM CCBIIKOM [JII CBOEro IIom3ampoca U Ha
KaXIoM BHIYHUCJIEHUM CUUTAEeTCs KOHCTAHTOM. [Ipy 3TOM OONyCTUMOE MIOJIOXKEeHUe arperaTHON QyHKIINYT
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OTpaHUYUBAETCS CIIUCKOM pe3yJbTaToB U IpenjioxeHueM HAVI NG Ha TOM ypOBHe 3alpoOCOB, I'Ie OHa
HaXOOUTCA.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bbi3o8 0KOHHOU ¢pyHKuuUu TIpencTaBiseT co0Oo¥M mnpuMeHeHHe (QYHKIMH, IIOHOOHOM arperaTHOM, K
HEKOTOPOMYy Habopy CTPOK, BEIOPAHHOMY 3ampocoM. B oTinuyme OT OOBIYHBIX arperaTHBIX (YHKITHH,
OKOHHBIE (DYHKITUM HE CBsSI3aHBl C TPYHIIMPOBKOM BEIOPAHHBIX CTPOK B OHY — KaXKfas CTPOKa OCTAETCS
OTHENbHOM B pe3yibTaTe 3ampoca. OgHaAKO OKOHHAas (YHKIIMS MOXKET ITPOCKAHWMPOBATH BCE CTPOKH,
BOILIIE[INE B IPYIITY TEKYIIEW CTPOKH COTJIaCHO yKa3aHuIO (crucky PARTI TI ON BY) nipu BEI30Be OKOHHOM
¢pyHKUIMM. BEI30B OKOHHOM (QYHKIIMHA MOXKET UMEThH cliefylolnue hOpMHbIL:

B HHRRRRE ([ #HRaRaaaE [, #eaaaaasd . 1)) [ FILTER ( WHERE #H##### #H##HHE ) ]
OVER ###_#
HHH Haaaaa ([ #aaaaaas [, #aeses# . ]]) [ FILTER ( WHERE #######_####### ) | OVER

( HEHHHHHHHEE B )
wH# #aaHHH# (%) [ FILTER ( WHERE #######_####### ) | OVER ###_#itH#
wHH #aaHaHE (%) [ FILTER ( WHERE ####### ######tt ) | OVER ( HHHHHHHHHHH HHHH )

3Oech #H#H#H#H#AH#HH H##H#H# 3alIUCBIBAE€TCS B BUE:

[ HHH MR Y ]
[ PARTI TI ON BY ##H#asst [, ...] |
[ ORDER BY #######H#H# [ ASC | DESC | USI NG ######## | [ NULLS { FIRST | LAST } ]

[, ...11]
[ HHHHHBHH_ s ]

U HeoOSI3aTeIILHOe #HA#B#HH#HH#H#HE #H####H# MOXKET UMEeTh BUM:

{ RANGE | ROWS } H#H#HHHE HHHHH
{ RANGE | ROWS } BETVEEN ###H#H#H# #ittttt AND #t#H#H HHHH

3IECh HHHHHH HHHHH U #HHHHH_##### 320aI0TCSI OMHUM M3 CIIEOVIOIINX CIIOCOO0B:

UNBOUNDED PRECEDI NG
#H##H##H# PRECEDI NG
CURRENT ROW
#aH###H# FOLLON NG
UNBOUNDED FOLLOW NG

3mecs #itHHHH# — 3T0 m000€e BhIpakeHUe 3HaYeHU s, He CofiepIKalllee BEI30BOB OKOHHBIX (DYHKITUH.

##H#_ #H### — cChIJIKa Ha UMeHOBAaHHOE OKHO, oIlpefe€HHoe npepnjyoxenrneM W NDOWVB maHHOM 3alpoce.
Tak:ke BO3MOXKHO HalucaTb B CKOOKaXxX IIONIHOe #Hif######## ####, HWCHONb3ys TOT XKe CHUHTAKCHC
oIpenesieHWsT UMEHOBAHHOTO OKHa B mpemnoxkeHuw W NDOW mompobHee 3TO OMHMCAHO B CIIpaBKe IO
SELECT. CTOUT OTMEeTUTDh, 4TO 3anuchk OVER ### #### He IIOTHOCTHIO paBHO3HAUHA OVER (### ####) ;
IIOCJIeqHUY BapuaHT [oApa3yMeBaeT KOIUPOBaHKEe K U3MeHeHHe OIpelelleHUs OKHa U He Oymer
OOIIyCTHMEIM, €CJIU OIIpefesieHre 3TOr0 OKHA BKIIIOYaeT ONpefesieHre PaMKU.

Vkazanue PARTI TI ON BY rpynnoupyeT CTPOKH 3alpoca B pasdesibl, KOTOphkIE 3aTeM 00pabaThIiBalOTCS
OKOHHOU (QyHKIIMEN He3aBUCUMO APYT OT apyra. PARTI TI ON BY pa6oTaeT momo6HO0 mpemaioxkeHuo GROUP
BY Ha ypoBHe 3ampoca, 3a HCKIIIOUEHHEM TOr'0, YTO ero apryMeHTHl BCerja IIPOCTO BEHIpaXKeHU, a
He MMeHa BBIXOOHEIX CTOJOIOB uMaM uucia. be3s PARTI TI ON BY Bce CTPOKH, BHIIAaBaeMBIE€ 3aPOCOM,
paccMaTpuBalOTCSa KakK OOUWH pa3fen. YKazaHume ORDER BY ompepensieT MOpSAAOK, B KOTOPOM OKOHHAas
dbyukimsa obpabaTeiBaeT CTPOKU pa3merna. OHO Tak XKe mogoOHO mpemioxkeHuio ORDER BY Ha ypoBHe
3ampoca M TakK JKe He NPUHMMAeT HMeHa BEIXOOHBEIX CTOIOIOB uau yucia. be3 ORDER BY CTpoku
00pabaTLIBAIOTCS B HEOIIPEOEeIEHHOM IIOPSIOKe.

HHHHHHHHHHE HH###H 3amaéT HaOOp CTPOK, 00Pa3yWIINX PAMKY OKHA, KOTOpas MOpeIcTaBisieT Cco0oi
MMOOMHOZKECTBO CTPOK TEKYIIero pasfefla ¥ HCIONb3yeTCs OIS OKOHHBIX (YHKIHN, padoTarollux C
paMKo#i, a He CO BCeM pa3menoM. PaMKy MOXKHO yKa3aTb B pexuMax RANGE unmu ROWAS; B J1ro60M
Cclly4ae OHa HQUUWHAETCH C IIOJIOKEHUS ###### ##### ¥ 3aKaHYNBaAETCH [TIOJIOKEHUEM #####_#i####. Ecnu
#Hit## #####E onyiueH, mogpa3yMeBaeTcss CURRENT ROW(TeKyIasi CTpoKa).
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Ecnu ######_##### 3agano kak UNBOUNDED PRECEDI NG, paMKa HaYMHAETCS C IIEPBOM CTPOKHU pa3nena,
a eCIu #####_ #H#### ontpemenéH Kak UNBOUNDED FOLLOW NG paMka 3aKaHYMBaeTCs IIOCTIeaHeN CTPOKOH
pasperna.

B pexxume RANGE ######_#####, 3amganHOoe Kak CURRENT ROW ompegnernsieT B KauyeCTBe Hadasla IIE€PBYIO
podcmeeHHY CTPOKY (CTPOKy, KoTopyio ORDER BY cuuTaeT paBHOU TEKYIIeil), TOTHA KakK #####_#Ht#t,
3agaHHBIM KaK CURRENT ROW ompepensieT KOHIIOM PaMKH ITOCIEOHIOI POACTBEeHHYIO (O ORDER BY)
CcTpoKy. B pexxume ROAB BapuaHT CURRENT ROWMpocTO 0603HaYaeT TEKYIIYIO CTPOKY.

Bapuantel ######## PRECEDI NG u ######## FOLLON NG momycKaroTCsa TOJIBKO B pexuMe ROANS. OHu
YKa3bIBAIOT, 4YTO pPaMKa HAYWHaAETCs UM 3aKaHYUBAETCs CO COBUIOM Ha 3aJaHHOE YHCIIO CTPOK
nepeq WU II0C/e 3afaHHOM CTPOKU. 3HOeCh ######## MOMKHO OLITH LIETOYUCIIEHHBIM BhHIPakKeHUEM, He
comepzKallluM TepeMeHHbIe, arperaTHble MM OKOHHBIE (YHKUIMU, U MOXKET OBITh HYJIEBHIM, UTO OyHmeT
O3HauaTh BEIOOP TEKyIIed CTPOKH.

I[To ymomnuaHui0 paMKa omnpegesnseTcd Kak RANGE  UNBOUNDED  PRECEDI NG 4YTO pPaBHOCUIIBHO
pacmmperHoMy onpenenerHnio RANGE BETVWEEN UNBOUNDED PRECEDI NG AND CURRENT ROW C ykasaHHeM
ORDER BY 3TO O3Ha4aeT, 4YTO paMKa OyIeT BKJII0OYaTh BCE CTPOKM OT Hadasa pa3fesia OO IociemHel
CTPOKHU, POACTBEHHOU TeKyIel (as ORDER BY). be3 ORDER BY B paMKy BKJ/II04YalOTCS BCe CTPOKHU pa3nena,
TakK KakK BCe OHU CUUTAIOTCS POOCTBEHHBIMU TEKYIIIEN.

el CTBYIOT TaKXXKe OTPaHUUYEHUS: ###### #####H He MOXKeT onpefensaThca Kak UNBOUNDED FOLLOW NG
a ###H##_##HAH — UNBOUNDED PRECEDI NG, u #####_##### He MOXeET OIpeNessaTbCs paHblle, 4eM
#H#H#H H#HH#H — HanpuMep, 3anucbk RANGE BETWEEN CURRENT ROW AND ######## PRECEDI NG
HegoImyCcTUMa.

Ecnu mo6aBneHo mpennoxenue Fl LTER, oKOHHOM QYHKIIMM ITOOAIOTCS TOMBKO T€ BXOOHBIE CTPOKU, M
KOTODHIX ####### ##t##### BEIYNCIISIETCS KaK UCTUHHOE; OPYTHUe CTPOKY oTOpackiBaloTcs. IIpennoxkenue
FI LTER gormmycKaeTcCs TOJIBKO AJIST arpeTupPYIOMINX OKOHHBIX (PYHKIIUHI.

BcTpoeHHbIEe OKOHHBIE (QYHKIMM oOmucaHbl B Tabmuie 9.56, HO 3TOT HAGOpP MOXKHO PACIIUPUTDH,
co3maBasi coOCTBeHHBIE QYHKIMU. KpoMe TOTO, B KQYeCTBE OKOHHBIX (PYyHKIIMH MOXKHO MCIIOTb30BaTh
J1I00BIEe BCTPOEHHEIE UITH TTOJTh30BaTEIbCKIE OOBIYHBIE aTperaTHhie QYHKITNY (COPTUPYIOIINE arperaTHhIe
GYHKIMY MCTIOTb30BATh B KAYECTBE OKOHHBIX HETb35).

3amuchk €O 3BE3MOYKOM (*) MPUMEHSIETCS IIPU BHI30BE arperaTHhIX (QyHKINM B KadyecTBe OKOHHEBIX,
Hampumep count (*) OVER ( PARTI TI ON BY x ORDER BY y). 3Bé3mouka (*) oOBIYHO He IIPUMEHSIeTCS OIS
He arperaTHBLIX OKOHHBIX QYHKITUIM. ATperaTHbEIe OKOHHBIE QYHKIIUY, B OTJINYME OT OOLIYHBIX arperaTHBIX
byHKUIMY, He monyCcKalT ucmoiab3oBaHusg DI STI NCT u ORDER BY B cmuCKe apryMeHTOB.

BEI30BEI OKOHHBIX (PYHKIIUY Pa3pellle bl B 3aIpocax TOIbKO B criucke SELECT u B npenioxeHnuu ORDER BY.

[omonmuuTeTbHO 00 OKOHHBIX PYHKITUSAX MOXKHO y3HaTh B Pasperne 3.5, Pazmene 9.21 u [Tonpasnene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

IIpuBemeHve THUma ompenessieT mpeoOpa3oBaHME OAHHBIX M3 OOHOTO TuUma B Opyroi. Postgres Pro
BOCIIPUHUMAET IBE PABHOCUJILHBIE 3aTIUCU IIPUBENEHUS TUIIOB:

CAST ( #iHHHHHHHE AS ##H# )
HHHHHHR B

3anuce ¢ CAST cooTBeTCcTByeT cTaHgapry SQL, Torga Kak BapwaHT C ;. — HCTOPUYECKOE Haclenue
Postgres Pro.

Korpma mnpuBemeHHIO IIogBepraeTcss 3HadeHHEe BbIpaXKeHUS U3BECTHOTO THIIA, ITPOUCXOOUT
nmpeoOpa3oBaHWe THIIA BO BpPeMs BBIIOJIHEHHUS. OJTO NOpHBeHeHHe OyHOeT YCIIeIIHBIM, TOJIBKO €CJIH
ompenenéH IOOXOOAIINM oIlepaTop mnpeoOpa3oBaHus TumoB. O6paTuTe BHMMaHHEe Ha HeOOJBIIOe
OTIIU4YMeE OT IIPUBEOEeHUsI KOHCTAHT, OIMCcaHHOro B [logpasmene 4.1.2.7. IlpuBegeHne CTPOKU B YHCTOM
BHUIEe ITPEOCTaBIsIeT co00M HavyaIbHOE IPHUCBauBaHWe CTPOKOBOM KOHCTAHTH M OHO OyAeT YCHeITHbIM IS
mo6oro Tuma (KOHEeYHO, eC/IH CTPOKA COIEPKUT 3HaYeHue, IpueMyieMoe OJIi JaHHOTO THUIla JaHHHIX).

38



Cunrtakcuc SQL

HesBHoe IIpuBeOgeHue THUIla MO2XKHO OIIYCTHUTBH, €CJIIK BO3MO2KHO OOHO3HAYHO OIIPEOEeJIuTh, KaKOM THII
HOOJI2ZKHO UMEThb BEIDAXKEHHUE (HaHpI/IMep, KOr'Da OHO IIpHCBAXWBAETCHA CTOJ'I6I_Iy Ta6.TII/II_[bI),' B TAKHUX CJIy4dadaX
CHUCTEMa aBTOMATHU4YE€CKH Hpe06pa3yeT tun. OgHAKO aBTOMATHYeCKoe npeo6pa30BaHHe BBITIOJTTHAETCA
TOJIBKO IOJIsA HpI/IBeI[eHI/Iﬁ C IIOMETKOH «OOIIYCKAETCAd HedBHO€ IIPDHMMEHEHHEe» B CUCTEMHBIX KaTaJlIorax.
Bce ocTtamnbHBIE IIpuBeOgeHud OOJI2KHBI 3allMCHIBATBCSA SABHO. 310 OrpaHHNYE€HHE IIO3BOJIAET n3bexarTn
CIOPIIPU30B C HEABHBIM Hp806p830BaHI/IeM.

Takke MOXXHO 3alIucaTh IIpUuBEeOEeHNEe TUIla KaK BEISOB (bYHKI_H/II/I:
e O

OmHako 310 OymeT paboTaTh TONMBKO OJI THUIIOB, MMEHA KOTOPHIX SIBISIOTCS TaKXXe OIYyCTUMBIMU
uMmeHamu (¢ysakuuii. Hamnpumep, double precision Tak uCOOJIb30BaTh Henb3sda, a float8
(ambTepHaTHBHOE Ha3BaHME TOTO JKe THIAa) — MOXKHO. Kpome Toro, mmMeHa THIIOB interval, time
U tinmestanp u3-3a CMHTAKCHMYECKOTO KOH(MDIMKTa MOXKHO HCIOIb30BaTh B TaKOM 3alliCH TOJILKO
B KaBBIYKax. Takum oOpa3oMm, 3alucChb IIPUBEOEHUS THUIA B BUMAE BBI30Ba (YHKIUH MIPOBOLIPYET
HECOOTBETCTBUSA U, BO3MOXKHO, JIy4Ile OyoeT eé He IPUMEHSTh.

IIpuMmeyanue

I[IpuBemeHue TUIla, IPENCTaBIeHHOEe B BHUIe BhI30Ba (QPyHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTpPEHHEMY MexXaHu3My. J[laXke IIpW HCIOJIb30BAaHUM [OBYX CTaHOAPTHBIX TUIIOB 3allMCU
BHYTPU HPOUCXOAUT BHI30B 3aPETrUCTPUPOBAHHON (PYHKIIMHM, BBINOIHSIONIEN IIpeoOpa3oBaHUE.
Ilo cormamieHWI0 MMEHEM TaKOW (GYHKIHWKM IIPeoOpa30BaHUS SIBJISIETCS WMS BBIXOJHOTO THIIA,
¥ TakuM 00pa30M 3aIlluCh «B BUME BHI30Ba (YHKIMU» €CTh HE YTO HMHOE, KaK IIPSIMON BBHI30B
HUXKenexarlei ¢yHKIuKU npeodpa3oBanus. [Ipu co3gaHuM IEePEHOCHUMOTrO MPUIOKEHUS Ha 3TO
MMOBeIeHNEe, KOHEYHO, He CIIelyeT paccUYuThiBaTh. IlogpoOHee 3T0 ommcanHo B cupaBke CREATE
CAST.

4.2.10. NMpuMeHeHUe npaBuJZl COPTUPOBKHU

IMpennoxkenue COLLATE mepeonpenensieT IpaBUil0 COPTUPOBKU BhIpaxeHUs. OHO mobGaBisieTCs 1OCie
BEIDAXKEeHUA:

#H##HAHHE COLLATE ####H#H _HHABHBHHRH

TOe #i###H #ig##HH#H## — uneHTUPUKATOpP IIpaBUjia, BO3MOIKHO [OIIOJHEHHBIM HMeHEeM CXEMEL.
IMpennoxkenne COLLATE cBsI3bIBAET BhIPAKEHUE CUJIBHEE, YEM OIEPaTOPHI, TAK YTO IPU HEOOXOOUMOCTH
cllelyeT MCII0JIb30BaTh CKOOKM.

Ecnu mpaBHUiIo COPTUPOBKYU HEe OIpemeneHO SBHO, CHCTeMa 00 BEIOMpPAET ero II0 CTOJI0IIaM, KOTOpPHe
HUCIIOJIB3YIOTCS B BEIPAXKEHUH, JIN0O0, €CJIH TaKUX CTONOIIOB HET, ITIepPeKJIIovYaeTCs Ha YCTaHOBIIEHHOE IS
0a3bl MaHHBIX IIPABUJIO COPTUPOBKHU II0 YMOJTYAHHUIO.

IMTpegnoxkenue COLLATE mMeeT OBa pacIpPOCTPAHEHHBIX IIPUMEHEHUS: IepeolpefesieHHe IMopsaKa
COPTUPOBKU B IIpennoxeHur ORDER BY, HanpuMep:

SELECT a, b, ¢ FROMtbhl WHERE ... ORDER BY a COLLATE "C';

U IlepeolpenesieHUe IIPaBUJI COPTHUPOBKU IIPH BHI30Be (YHKIIUN UJIM OMIepPaTOpPOB, BO3BPAaLIalOIIUX
sI3BIKO3aBUCUMEIE PEe3yJIbTaThl, HallpUMeD:

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

3aMeThTe, UTO B IIOCJIEMHEM Ciydae mpeminoxkenue COLLATE moGaBieHO K apTyMeHTy oliepaTopa, Ha
OEe’CTBUE KOTOPOT0 MEI XOTUM IIOBIUATE. [Ipu 3TOM He UMeeT 3Ha4eHUsA, K KaKOMy UMEHHO apryMeHTy
omepaTtopa unu ¢yHKnuu pobaBnsgercss COLLATE, TakK Kak IIPaBUJIO COPTHUPOBKHU, IPHUMEHSIEMOE K
orepaTopy uiu (QpyHKIMH, BEIOMPAETCs IMPU PAaCCMOTPEHHM BCEX apTYMEHTOB, a SBHOE IIPeIIoKeHHne
COLLATE mepeornpenensieT IIpaBuila COPTUPOBKU OJIST BCEX APYrUX apryMeHToB. (OmHako moOaBieHHe
pa3Hbix npemmoxkeHuit COLLATE K HECKOJIBKUM apryMeHTaM OymeT ommuOKou. ITompoOGHee 00 3TOM CM.
Pazmen 22.2.) TakuM 06pa30oM, 3Ta KOMaHa BEIIACT TOT K€ Pe3yJIbTaT:
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SELECT * FROM tbl WHERE a COLLATE "C' > 'foo0';
Ho ato 6ymeTr ommOKoOM!:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C';

30ecCh ITIPaBUJIO COPTUPOBKU HEJb3s NOPUMEHUTh K pe3ylbTaTy oOlepaTropa >, KOTOPHU HMeeT
HeCpaBHHUBAEMEBIN THUII JaHHEIX bool ean.

4.2.11. CkanspHbie noa3anpochl

CranspHBIM MOA3anpoc — 3TO OOBIYHBIN 3ampoc SELECT B ckoGKax, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u onuH cronbell. (Hamucanue 3ampocoB ocgemtaeTcss B ['mase 7.) Ilocye BBEIIOHEHMS 3alpoca
SELECT ero eOMHCTBEHHBIY pe3yJIbTaT HCIOJIL3yeTCSA B OKPYZXKAIOIIeM ero BhIpaxkeHUU. B KadecTse
CKaJIsIpHOTO TIOA3alpoca HeJb3s MCII0JIb30BaTh 3allpPOChl, BO3Bpallaiouie 6ojee OOHOM CTPOKU WU
cronbma. (Ho ecnu B pesyiibTaTe BHIMIOTHEHUS IIOA3allPOC HE BEPHET CTPOK, CKAJSPHBEIN pe3ysbTaT
cunrtaetrcs paBHEIM NULL.) B mog3anpoce MOKHO CChLIaThCS Ha IIepPeMEHHBIE U3 OKPYZKaIoIIero 3anpoca;
B IIPOIIeCCe OJHOTO BRIYMCIEHUS MMoA3anpoca OHU OYAYyT CUMTAThCSA KOHCTaHTaMu. [Ipyrue BhIpaKeHUs
C moa3amnpocamu onucaHsl B Paznesne 9.22.

Hampuwmep, cienyioniyuii 3apoc HaXOOUT caMblil HaCeJIEHHBIU Topof B KaXKXA0M LITaTe:

SELECT nane, (SELECT max(pop) FROM cities WHERE cities.state = states. nane)
FROM st at es;

4.2.12. KOHCTPYKTOpPbI MAacCUBOB

KoHCTpyKTOp MaccuBa — 3TO BBIpaXKeHWE, KOTOPOE CO3TAaET MACCUB, OIPEHENisis 3HAYEHUs €ero
anemMeHTOB. KOHCTPYKTOp HMPOCTOTO MacCuBa COCTOUT M3 KIIIOYEBOTO cjioBa ARRAY, OTKpHIBAIOLIEH
KBapaTHOM CKOOKM [ , CIMCKa BRIPaXKEHUH (pa3meIEHHBIX 3aNsIThIMK), 3a0ai0IINX 3HAYEHUS 3JIEMEHTOB
MacCHuBa, ¥ 3aKphIBAIOIIEN KBagpaTHOM cKOOKY | . Hampumep:

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

ITo ymMom4aHMIO TUTIOM 3JIEMEHTOB MaCCUBa CYUTAETCS O0IINY TUM OIS BCEX BhIPaXKeHUH, onlpeneTEHHBII
110 TpaBujlaM, OEeUCTBYIOIMUM U [Oag KOHCTpyKuuiéi UNION m CASE (cMm. Paspen 10.5). Bl MoxeTe
IIepeoIpeneNuTh eTo IBHO, IPUBeOsI KOHCTPYKTOP MaccuBa K TpebyeMoMy TUNy, HallpuMep:

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

OTO paBHOCHUIIBHO TOMY, YTO NPHUBECTHM K HYXKHOMY THIIY KaXOoe BHIpaXXeHHe II0 OTHEJIbHOCTH.
IToompoGHee mpuBeIeHWE TUIIOB OnMcaHo B [Tompas3merne 4.2.9.

MHoOTOMEpHBIE MAaCCUBH MOXKHO 0Opa30BHIBATh, BKIAABIBas KOHCTPYKTOPHI MacCCHUBOB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpax CJIOBO ARRAY MOXKHO OIycKaTb. Hampumep, pe3ymbTaT paboOTHl 3TUX
KOHCTPYKTOPOB OOHMHAKOB:

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

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

SELECT ARRAY[[1,2],[3,4]];
array
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{{1,2},{3,4}}
(1 row

MHOTOMEpPHBIE MACCUBHEl HOOJIKHBI OBITH MPSAMOYTOJBHBIMU, W TI09TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOKHBI CO37IaBaTh BJIOKEHHBIE MAaCCUBH ONMHAKOBOM pa3MepHOCTH. JItoboe mpuBegeHmne
THUIIa, TPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMaTHYECKH PACIPOCTPAHSETCS Ha BCe
BHYTPEHHHUE.

OJIeMeHTH MHOTOMEPHOT0 MaCCHBa MOXKHO CO34aBaTh He TOJIBKO BJIOXKEHHBIMU KOHCTPYKTOpaMu ARRAY,
HO U OPYyTruMHU cnocob6aMu, I03BOJISIONIUMHU [TOTyYUTh MaCCUBLEL HYKHOTO TUlla. Hanpumep:

CREATE TABLE arr(f1 int[], f2 int[]);
I NSERT | NTO arr VALUES (ARRAY[[1,2],[3,4]], ARRAY[[5,6],[7,8]1);

SELECT ARRAY[f1, f2, '{{9,10},{11,12}} ' ::int[]] FROMarr;
array

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

(1 row

BBl MOXXeTe co3maTh ¥ MyCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKET OBITh He TUMHU3WPOBAHHBIM, BHI
OOJIXKHBI SBHO MPUBECTH MTYCTOM MAacCHUB K HYKHOMY THUIy. Hampumep:

SELECT ARRAY[]::integer[];
array

{}

(1 row)

Takxke BO3MOXKHO CO31aTh MAaCCUB U3 Pe3yJIbTaToOB IIog3alpoca. B aToM ciydae KOHCTPYKTOP MacCHuBa
3aIMCHIBAETCS TaK XK€ C KJII0UEBBIM CJIOBOM ARRAY, 3a KOTOPHIM B KPYTJIBIX CKOOKAX CIeayeT MOoa3aIpoc.
Hanpuwmep:

SELECT ARRAY( SELECT oi d FROM pg_proc WHERE pronanme LIKE 'bytea%);
array

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

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

{{1,2},{2,4},{3,6},{4,8},{5,10}}

(1 row

Taxkoii IoA3ampoc MOJIKEH BO3BpalllaTh OOMH CTo6elrl. Eciu 9ToT cTonbel] muMeeT THUIl, OTIUYHBIN OT
MacCHBa, Pe3yJIbTHUPYIOININH OJTHOMEPHEIH MacCHB OyHeT BKIIIOUATL SJIEMEHTHI [ KaXKOoW CTPOKU-
pes3ynbTaTa MoA3apoca ¥ TUIIOM 3JIeMeHTa OymeT THUII CTOJ0Ila pe3yibTaTa. ECiu Ke THUMI CTONOIa —
Maccus, OyeT co3[IaH MaCCHB TOTO K€ THUIIa, HO O0JIbIIIel pa3MePHOCTH; B TII0O0M CJIydae BO BCEX CTPOKaxX
TIOM3aIpoca MOJIXKHEI BEHIHABATLCA MACCHUBEI OMMHAKOBOM Pa3MEPHOCTH, YTOOHEI MOXKHO OBIJIO HOTYYHUTh
MIPSIMOYTOJILHEIM Pe3yiIbTarT.

HNHpekce MaccuBa, CO3MAHHOTO KOHCTPYKTOpPOoM ARRAY, Bcerga Ha4YMHAIOTCS C omHOro. IlogpobGHee o
MaccuBax BEI y3HaeTe B Pazzerne 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Oalollee CTPOKY UIN KOPTeXkK (MIM COCTaBHOE
3HauYeHUe) U3 3Ha4YEeHUN ero apryMeHTOB-mojieli. KOHCTPYKTOP CTPOKHM COCTOMT M3 KIIIOYEBOTO CJIOBa
ROW OTKpHIBAIOIIEH KPYIJION CKOOKH, HYJISI MM HECKOJIbKMX BBIPakKeHu# (pa3fel€HHBIX 3alsiTHIMH),
OIIpenenaIonuX 3HaYeHus oJiel, ¥ 3aKphIBalomei ckooku. Hampumep:

41



Cunrtakcuc SQL

SELECT RON1,2.5,'this is a test');
Ecnu B cnucke 6ojiee OOHOTO BRIpaXKeHUs, KII0UYeBoe CJI0BO RONMOKHO OIyCTUTE.
KoHCTPYKTOpP CTPOKHM IOONEPKUBAET 3AIIUCEH #A#A####H_#H######. * , IPU 9TOM TaHHOE 3HaUeHHe OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK Ke, KaK B 3allUCH . * Ha BepXHeM ypoBHe cnucka SELECT (cM.
IToppazpen 8.16.5). Hanpumep, ecnu Tabnuna t cogepkuT cTonOusl f 1 u f 2, 9T 3anrcu paBHO3HAYHEL:

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

IIpuMmeuyanue

o Bepcuu PostgreSQL 8.2 3anucek .* He pa3BopaduBajgach B KOHCTPYKTOpPax CTPOK, TakK YTO
BhIpaxkeHue RONt.*, 42) co3maBajio COCTaBHOE 3HauUeHHe U3 IOBYX II0JIel, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee mOJie3HO. Ecimm BaM HY2KHO
MIOTyYUTh IPEeXKHEee MoBeeHne, YTOOR OOHO 3HAaUEeHNE CTPOKHU OBIIO BJIOKEHO B IPYTr0Oe, HATHUIITUTE
BHYTPEHHee 3HadYeHue 0e3 . *, HampuMmep: RONt, 42).

[To ymMomgaHui0O 3Ha4YeHHUE, CO3TaHHOE BEIpaXxkeHWeM ROWN HMeeT TUII aHOHMMHOW 3amnucu. Ecium
Heo0X0IuMO, ero MOXXHO IPUBECTH K UMEHOBAHHOMY COCTABHOMY THUNY — JTH00 K TUIY CTPOKHU TaOIHITH,
b0 COCTABHOMY THITY, CO3TaHHOMY omepaTopoM CREATE TYPE AS. flBHOe NpuUBEOeHHE MOXKET
noTpeboBaTLCA OJIS MOCTHUXKEHMS OOHO3HAaYHOCTH. Hampumep:

CREATE TABLE nytable(f1 int, f2 float, f3 text):
CREATE FUNCTI ON get f 1( nyt abl e) RETURNS int AS ' SELECT $1.f1' LANGUAGE SQL:

- - HAHHHHAHHE # BT, R #HE SRR SR #HRE get T 1()
SELECT getf1(RON1,2.5,'this is a test'));
getfl

CREATE TYPE myrowtype AS (f1l int, f2 text, f3 numeric);
CREATE FUNCTI ON getf1(nyrowt ype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQ.;

- - HHAHHR HAHHAHHRHE SRR AR B HHAHH RS R RE SRR
SELECT getf1(RON1,2.5,'this is a test'));
#H#HH,  H#dAE# getf L(record) ## #H##H##H#HAE

SELECT getf1(RON1,2.5,'this is a test')::nytable);
getfl

SELECT getf1(CAST(ROW 11,'this is a test',2.5) AS nmyrowtype));
getfl

11
(1 row

Hcmonb3ys KOHCTPYKTOP CTPOK (KOpTexkKel), MOXKHO CO3[aBaTh COCTAaBHOE 3HA4YEeHUE IJIS COXpaHEeHUS
B CTOJIOIIe COCTABHOTO THIIA MU OJIA Iepegayu GYHKINY, IPUHUMAIOIIEeH COCTaBHOM ImapaMeTp. Takxke
BEI MOJKETEe CPaBHUTEL [OBa COCTABHLIX 3HAYEHUS UJIM IIPOBEPUTH UX C IMOMOIINEI0 | S NULL wmau | S NOT
NULL, HanmpuMep:
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SELECT RON1,2.5,'this is a test') = RON1, 3, 'not the sane');

- - HEHHBHE HAH HHAHAR, HHBHBHHAHE H#E#HAH NULL
SELECT ROWNtable.*) IS NULL FROM t abl e;

IMogpo6Hee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKzXKe MOTYT HCIIONb30BATbCSI B COUYETAHUH C
moa3amnpocaMu, Kak omnrcaHo B Pasgerne 9.22.

4.2.14. NpaBusia BbIYUCJIEHUSA BbIpa>keHum

HOpHHOK BBIYHCIIEHUA HOJIBBIpa}KeHHfI HE onpenenéH. B uyacTHOCTH, APrYMEHTEI OIlepaTopa HJIn
CbYHK]_II/II/I He 00513aTeIbHO BLIYHCISIOTCS CJIeBa HaIlpaBO UJIX B JI000M Opyrom CbPIKCPIpOBaHHOM IIoOpAOKe.

Bonee Toro, ecnn Pe3yIbTaT BhIPaxK€HUA MOZKHO IIOJIYYUTH, BEIYUCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOTrOa Opyrue rnoaBhIpaKeHUud He 6YJIYT BEIYHCIIATHECA BOBCE. HaanMep, €CJIM HalluCaThb:

SELECT true OR sonefunc();
toraa pyHukIiusa sonef unc() He 6ymeT BLI3BIBATHCS (BO3MOKHO). T0 Ke caMoe CITpaBedjIuBO [JIsI 3aIIMCH:
SELECT sonefunc() OR true;

3aMeThTe, YTO 3TO OTJIMYAETCS OT «ONTHUMHIAIMN» BBIYHCIIEHUS JIOTUYECKHX OIIepaTopoB CJieBa
HaIIpaBo, peaHHSOBaHHOfI B HEKOTOPEIX A3BIKaX ITPOTrPaMMHUPOBaHUA.

Kaxk crencTtBue, B CIIOKHBIX BHIPAZKEHUSX HE CTOUT HCIIOIb30BaTh QYHKIIUYU C TOOOYHBEIMU 3DdherTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS WU MOOOYHBIE 3(PDHEKTH B IIPEOIOKEHUIX
WHERE u HAVI NG Tak KakK 3TH IIPeNJIOXKeHUs TIIaTEeIbHO ONTUMU3UPYIOTCA IIPU IIOCTPOEHUU IIJTaHa
BRITTONTHEHUS. Jloruueckue BeipaxkeHus (codeTaHusi AND/OR/NOT) B 9THX MPEIIOKEHHSIX MOTYT OBITh
BUIOM3MEHEHHI JTI00BIM CI0COO0M, AOMYCTUMEIM 3aKoHaMu bysieBoii anre6Gpei.

Korma nopsifok BBIUMCIIEHUS BajXKeH, ero MOXKHO 3a@UKCUPOBATH C IIOMOILI0 KOHCTPYyKIMu CASE (cM.
Pazmen 9.17). HanpuMep, Takoii ciocob usbexkaTh OeJieHWs Ha HOMIb B mpenioxkeHun WHERE HeHaléKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
BezomnacHbIll BapHUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE fal se END;

IIpumeHsieMas Tak KOHCTPYKIKSA CASE 3aluiiaeT BEIpakeHue OT OIITUMU3aluY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIBKO Ipu HeoOxoaumocTH. (B gaHnHOM city4dae Ob110 OBl Iy YIlle PEIIUTh TPo6IeMy, Iepenucan
ycJioBue Kak y > 1.5*Xx.)

Opnnako, CASE He Bcerfa cmacaeT B ITOAOOHBIX ciydasxX. [loKa3aHHBIM BHIINIE HNPUEM IIJIOX TEM, YUTO
He IIpenoTBpalllaeT paHHee BEIYUCIEHWEe KOHCTAHTHHIX IToABeIpaxkeHuu. Kak onucano B Pasgene 35.6,
GyHKIIUM U omepaTophl, MOMedYeHHbIe KakK | MMUTABLE, MOTYT BHIYUCIATHLCSA IPU NJIaHUPOBaAHUHU, a He
BHIIOJIHEHUU 3anpoca. [losaTtomy B ipumepe

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

, CKOpee BCero, IpOU30NIET mesjleHre Ha HOIb M3-3a TOT0, YTO IIJIAHMPOBIIUK IIOILITAETCS YIIPOCTHUTH
KOHCTAHTHOE IIOABEIpazKeHMe, JaXKe eCIM BO BCeX CTPOKax B Tabmwuile X > 0, a 3HAYUT BO BpeMs
BBITIOJTHEHUS BeTBb ELSE HuKOrma He OymeT BHIIIOIHATHCS.

XO0TSL 9TOT KOHKPETHHIY NPUMEpP MOXKET IIOKa3aThbCsd HaOdyMaHHEBIM, IIOXOXKHWEe CUTyalld, B KOTOPHIX
HEeSIBHO MOSBNIAKOTCA KOHCTAHTH, MOTYT BO3HUMKaATh M B 3alpocax BHYTPH (QYHKIOWM, TakK Kak
3HAYEHUS apryMeHTOB (PYyHKIIMY U JIOKAJILHBIX IIEPEMEHHBIX TP IIJIAHUPOBAHUM MOTYT OBITH 3aMEHEHEI
KoHcTaHTamu. [loatomy, Hampumep, B ¢pyHKuusax PL/pgSQL ropa3go 6e3omacHee [js 3allUTHl OT
PYCKOBAHHEIX BEIUKCJIEHUN MCIIOJIb30BaTh KOHCTPYKIuIo | F-THEN-ELSE, wem Bripaxkenue CASE.

Emé oguH mogoOGHLINM HEIOCTATOK 9TOT0 MOgXoAa B ToM, 4To CASE He MOXKEeT IPeIOTBPaTUTh BEIYUCIIEHHE
3aKJIIOYEHHOTO B HEM arperaTHOrO BhHIpa*kKeHHUs, TaK KaK arperaTHble BEIPazkKeHUS BRIYUCIIAIOTCS Iepeq
BCEMHU OCTaJIbHEIMU B cnucke SELECT unm npepnoxeHuu HAVI NG Hampumep, B ClegyromeM 3amnpoce
MOZKeT BO3HUKHYTH OIINOKA [eleHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoe OBl 3allUIIEH OT Heé:
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SELECT CASE WHEN mi n( enpl oyees) > 0
THEN avg(expenses / enpl oyees)
END
FROM depart ment s;

ArperatHble GyHKIuMH mn() u avg() BBIYHCIAIOTCS HE3aBUCHMO II0 BCEM BXOOHBIM CTpPOKaM,
TaK 4YTO €eCJIH B KaKOW-TO CTPOKe mojie enpl oyees OKaXeTCsS paBHBIM HYIIIO, felleHHe Ha HOJb
IPOU30OUOET paHblle, YeM CTaHET BO3MOXKHEIM IIPOBEPUTL pe3yiabTraT GyHKuumm mn(). [losTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM HM3HAYaJIbHO HE IIOMajX B arperaTHyo (QYHKIUIO, CIIenyeT
BOCIIOJIL30BaThCA npennoxenusaMu WHERE unu FI LTER.

4.3. Bbi30B (pyHKL MM

Postgres Pro mo3BonsieT BbI3BIBAaTh GYHKIIMKM C MMEHOBAHHBIMU IlapaMeTpaMM, MCIIONb3ys 3allUCh C
NO3UUUOHHOU UNIHU UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO ITOje3Ha MOiIs
byHKIIME CO MHOXKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBSI3b ITapaMeTpPOB U apryMeEHTOB Oojee
SIBHOM U HaAEXKHOU. B IO3ULMOHHOM 3amucy 3HAUYEeHUS apryMeHTOB (QYHKUIMM yKa3bIBAlOTCS B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIpefeneHuu (QyHKIMU. [Ipy MMEeHHOMU Ilepefade apryMeEHTEHI
COIIOCTABJITIOTCS C MapaMeTpaMyu (QYHKIIUY 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigkre. s
KaXXIOoTro BapuaHTa BLI30Ba TaKXKe YUUTHIBANUTE BIHSHHE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Paspmene 10.3.

HpH 3amucH 00BIM CIOCOO0M IIapaMeTpPhI, OJId KOTOPHBIX B OIIPEOEJIEHUN (IJYHKI_II/II/I 3adaHbl 3HA4YEHUA 110
YMOJI9YaHHUIO, MOZKHO BOBCE€ H€ YKA3hkIBATh. Ho 310 0Cc0O6EHHO mOIe3HOo IIpu WUMEHHOU rnepena4de, Tak Kak
OIIYCTUTH MO2KHO 000 Ha60p IIapaMeTpoOB, TOrOda KakK IIpu MMO3ULIMOHHOU IIapaMeTpPhl MO2KHO OIIYCKATh
TOJIBKO IIOCJIEOO0BATEJIBHO, CIIPDABa HAJIEBO.

Postgres Pro Takxke IOOoepXHBaeT CMEWAdHHYK Tepemady, KOorga IapaMeTphl MepemalTcs W II0
WMeHaM, U [0 MO3UIMKU. B 3TOM Cllydyae MO3UNMOHHEIE [TapaMeTPHI MOJIXKHEI UATH Mepel mapaMmeTpaMH,
repegaBaeMbIMHU 10 UMEHAM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKiCHU Ha IpuMepe Clenyoilei GyHKINN:

CREATE FUNCTI ON concat _| ower _or _upper(a text, b text,
upper case bool ean DEFAULT f al se)
RETURNS t ext
AS
$$
SELECT CASE
WHEN $3 THEN UPPER($1 || ' ' || $2)
ELSE LOAER($L || " " || $2)
END;
$$
LANGUACGE SQ. | MMUTABLE STRI CT;

dyuKImMs concat _| ower _or _upper uMeet mBa 00si3aTeNIbHBIX ITapaMeTpa: a u b. Kpome Toro, ects oiuH
HeoOs3aTe IbHBIM TapaMeTp Upper case, KOTOPBIH 110 YMOJTYaHUIO HMeeT 3HadeHue f al se. ApryMeHTH a 1
b 6ymyT CjI02KEeHEBI BMECTE U IIepeBeieHbl B BePXHUU HJTH HUKHUYM PETUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
upper case. OcTanbHBIE TOHKOCTH peanu3anni QyHKIINY cefiyac He BaXKHHI (ITogpoOHee 0 HUX pacCKa3aHo
B ['maBe 35H).

4.3.1. No3uuMoOHHaA nNepepaya

IMo3urnuoHHas nepejada — 39TO TPAAUIIMOHHEIM MeXaHM3M Iepeladyd apryMeHTOB ¢yHKUUU B Postgres
Pro. ITpumep Takou 3anucu:

SELECT concat | ower _or_upper('Hello', "Wrld', true);
concat _| ower _or _upper

HELLO WORLD
(1 row
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Bce apryMeHTH yKa3aHBI B 3aJlaHHOM MOpPsAAKe. Pe3ynbTaT BO3BPAIEH B BEPXHEM PETHUCTPE, TAK Kak
mapaMeTp upper case uMmeeT 3HadeHue t r ue. Emé ogqun mpumep:

SELECT concat | ower _or_upper (' Hello', 'Wrld');
concat _| ower _or _upper

hell o world

(1 row

3mech IIapaMeTp uppercase OIIyIIeH, W II03TOMY OH IIPHMHHMMAaAET 3Ha4YeHHe II0 YMOJIYaHHIO (fal se),
1 pe3yJibTaT IIePEeBOOUTCSA B HUXKHUUN PEerucTp. B mo3umuMoHHOM 3amucu J1I006BIe APTryYMEHTEI C
Ol'[peJIeJ'IéHHI:IM 3HAYEeHHEM I10 YMOJITYaHUIO MO2KHO OITyCKaTh CIIpAaBa HAJIEBO.

4.3.2. AMeHHana nepepaya

HpI/I UMEHHOU Imepenade OJjid apryMeHTa I[O6&BJIH€‘TCH UM, KOTOpPO€ OTOeideTCd OT BBIPDAXKEHHUA
3HA4YeHUud 3HaKaMu =>. HaHpHMep:

SELECT concat | ower_or_upper(a => "Hello', b => "Wrld);
concat _| ower _or _upper

hello world

(1 row

3mech aprymMeHT uppercase ObII TaK »Ke OIyIIeH, TaK 4YTO OH HEsBHO IOIy4Yusl 3HadeHwue fal se.
[IpeuMyIeCTBOM TAKOH 3alKCH SIBJISIETCSH BO3MOXKHOCTHL 3aIlMCHIBATL APTYMEHTHI B JIIOOOM MOPSOKE,
HampuMep:

SELECT concat | ower _or_upper(a => "Hello', b => "Wrld', uppercase => true);
concat _| ower _or _upper

HELLO WORLD
(1 row

SELECT concat | ower _or_upper(a => "Hell o', uppercase => true, b => "Wrld');
concat _| ower _or _upper

HELLO WORLD
(1 row

7151 06paTHOM COBMECTUMOCTH IOONEePKUBAETCSA U CTApPHIM CUHTAKCUC € ":=":

SELECT concat | ower _or_upper(a := "Hello', uppercase := true, b :="Wrld);
concat _| ower _or _upper

HELLO WORLD
(1 row

4.3.3. CMewmaHHaa nepepaya

ITpu cMemaHHOM Mepemayde MapaMeTpPhl NePemalTCs U [0 UMeHaM, M 10 mo3uimu. OJHaKo, KaK yxke
OBIJIO CKa3aHO, UMEHOBAaHHBIE apPI'YMEHTH He MOTYT CTOSITh IIepel HO3ulIMOHHEIMU. Hampumep:

SELECT concat _| ower _or_upper('Hello', 'Wrld', uppercase => true);
concat _| ower _or _upper

HELLO WORLD
(1 row)

B nparHOM 3amnpoce apryMeHTH a ¥ b ITepenarTcs 10 IO3UILUY, a upper case — 1o uMeHu. EnWHCTBEHHOE
000CHOBaHME TAKOT0 BBI30BA 30€Ch — OH CTajl 4YyTh Oojiee uuTaeMbiM. OmHAKO myisi 60Jjiee CIIOXKHBIX
(GyHK1IMM C MHOXKECTBOM apT'yMEHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHU S I10 YMOTUaHUI0, UMeHHas UJIx
CMelllaHHas Tepegaya IT03BOJISIOT 3allKMCcaTh BEHI30B 3G (GeKTUBHEE ¥ YMEHBITUTL BEPOSITHOCTD OITHOOK.
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IIpumeuanue

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

OTa riaBa pacCKas3bIBaeT, Kak CO37laBaTh CTPYKTYPH Oa3kbl JaHHHIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensainmoHHON 6a3e JaHHBIX HAaHHLIE XPAHATCS B TaOMHIIaX, TaK YTO OOJIBINAs YACTh 3TOM TJIABEHI
OymeT mOCBsIeHa CO3TaHWIO0 M U3MEeHEHUIO TaOIuIl, a TakKXKe CpPefcTBaM yIIPaBIeHHUS HaHHLIMHU B HHX.
3aTeM MBI 0OCyOuUM, KakK TalJIHIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBATh OOCTYII K HUM.
HaxkoHer1, MBI KpaTKO PaCCMOTPUM OPYTHE BO3MOKHOCTH, CBSI3aHHBIE C XpaHEeHWEeM OJaHHBIX, B YaCTHOCTH
HacleOoBaHue, MIPeaCTaBIeHusI, GyHKIIUH U TPUTTEPHI.

5.1. OcHoBblI Tabnuuy,

Tabnuila B pensuuoHHON 06a3e HaHHBIX MMOX0XKa Ha Tabnuily Ha Oymare: OHa TaK K€ COCTOUT U3
CTPOK M CcTOJIOII0B. YHCII0 1 MOPSIOOK CTONOII0B (GMKCHUPOBAHEI, a KaXOblM CcTojOell uMeeT uMs. Yucio
CTPOK IIepeMeHHO — OHO OTpaXkaeT TeKylllee KOJHUUYeCTBO HaXOMSIIUXCs B Hell maHHBEIX. SQL He maéT
HUKAKWX TapaHTUIH OTHOCUTEILHO MOPSAKA CTPOK TAOMUITEL. ITpu YTeHUH TaOIUIIBl CTPOKHU BLIBOISATCS B
ITPOM3BOJIFHOM MTOPSIAKE, ECJTU TOIBKO STBHO He TpebyeTcs copTupoBKa. [Togpo6Hee 3TO pacCMaTpPUBAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKAM yYHHKAJIbHBIE MOEHTHU(PHUKATOPEI, TAK YTO MOXKHO
MMEeTh B TabJIHIe HECKOJILKO IIOJTHOCTHIO UIEHTUYHLIX CTPOK. DTO BHITEKAET U3 MaTeMaTUIECKOM MOOEIH,
KOTOpyio peanusyetr SQL, HO 0OOBLIYHO TakKoe AyOIMpOBaHUWE HeXKelaTelmbHO. [1033Ke B 3TOU TJIaBe MEI
YBUOUM, KakK ero u3bexarh.

KazxkgomMmy cToOnOIy COTOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYUBaeT HaOOp JOIMYCTUMBIX 3HAUEHUH,
KOTOPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpeneseT CMBICIIOBOE 3HAYeHUWEe JaHHBIX MJIS BLEIYHCIIEHUH.
Hampumep, B cTtonbel] YMCIOBOTO THMA HEeIb3s 3alucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro
OaHHBIE MOJKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHIYUCIIEHUSX. M1 HaoOopoT, ecinu cToOIOEr] uMeeT
THUII TEKCTOBOM CTPOKH, [JIs HETO OOIYCTHUMEI ITPAaKTUYEeCKU I00ble JaHHBIE, HO OH HEIPUTONEH IS
MaTeMaTUYeCKUX OeHCTBUM (XOTS APyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B Postgres Pro ecTh BHYITUTETLHBEIN HAO0OP BCTPOEHHBIX TUTIOB AAHHBIX, YIOBIETBOPSIONIN OOMBIITMHCTBO
mpunoXkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THUIHI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT TOHSITHLIE UMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTIOKHUM UX ITOAPOOHOE
paccmoTpenue mo 'maser 8. Haubosiee 9acTo MPUMEHSIOTCS CIIEAVIOIINE THUTH JaHHBIX: i Nt eger s
LIEJIBIX YKUCEeJI, NUNEri C [JI YKCeJl, KOTOPhIe MOTYT OBITh APOOHBEIMU, t €Xt s TEKCTOBHIX CTPOK, date
OJist maT, ti me Ojist BpeMeHu U t i nest anp [ 3HaYeHUWH, BKITIOYAKOIUX JaTy U BPeMs.

st co3manus Tabmuilkl ucmnonb3dyercss Komanga CREATE TABLE. B aToif KoMaH[e BB AOJIZKHE YKa3aTh
KaK MUHUMYM MMs HOBOM TaGIWITEI M UMEeHAa U THUIBI JAaHHBIX KaXKIOoro ctosbua. Hanmpumep:

CREATE TABLE ny first _table (

first_colum text,

second_col um i nt eger
)
Tak BBl co3mamute Tabmuiy ny_first_table ¢ gBymsi crombGuamu. IlepBwIft cTOnOEI] Ha3HBIBAETCS
first_colum m mMeeT THI OAHHEBIX t ext; BTOpPoO¥ cTombel Ha3wBaeTCcs second _col umMm u uMeeT THII
i nteger. MmMeHa TabinuUBl U CTOIOLIOB COOTBETCTBYIOT CHHTAKCHUCY HUAEHTHU(MUKATOPOB, OIMMCAHHOMY
B [lompaspmene 4.1.1. MMMeHa TUIIOB TaKXKe SBISIOTCA UAOEHTU(GUKATOpPaMHU, XOTS €CTh HEKOTOpHIe
UCKIIIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKJTI0YaeTCsI B CKOOKHU, a ero 3JIEMEHTHI Pa3fesIsaioTCs
3anATEIMU.

Koneuno, mpeppimymuii mpuMep HeHaTypasieH. OOBIYHO B MMeHax TabjuIil W CTOJOLIOB OTPaxkaeTcs,
KaKue JaHHBIe OHU OyOyT comepzkaTh. [109TOMYy maBaiiTe B3T/ISHEM Ha 6oJjiee pearuCTUYHBIM IPUMED:

CREATE TABLE products (
product _no i nteger,
name text,
price numeric

)

(Tum nuner i ¢ MOXeT XpPaHUTh OPOOHBIE YHCIIa, B KOTOPBIX OOBIYHO BHIPAZKAIOTCS MEeHEXKHBIE CYMMHI.)
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IToocka3ka

Korpma BBl co3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BHIOpPATh eOUHBIH
mabioH MMeHOBaHUS Tabmuil M CTonOunoB. Hampumep, pemwmths, OymyT M B MMeHaX Tabmil
KCIIOIL30BAThCS CYIIEeCTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0OpaxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

Ywucno cTosnbiioB B Tabiulle He MOXKET ObITh 0ECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHMyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIMM YHCJIOM CTOJIOIIOB OOBIYHO He TPeOyeTCs, a eCiiu TaKasi HOTPeOHOCTh BO3HUKAET, 9TO CKOpee
MTPU3HAK COMHUTENbHOI'O AM3aiHa.

Ecnu Tabnuila BaMm OoJbllle He HYXKHA, BBl MOXKETe yIaluTh €€, BHIIONHUB KoMaHny DROP TABLE.
Hanpuwmep:

DROP TABLE mny _first_table;
DROP TABLE products;

ITompITKa ymasieHWs HECYILIEeCTBYIOIelH TabIuiel cuuTaeTcss omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJI0BHOE ymajieHue TaOiuIl Imepen CO3gaHMeM, UTHOPUPYS BCe coodmeHus o0
ommn0OKaxX, TAK YTO OHM BBIIIOJIHSIOT CBOIO 3aJady HE3aBUCHUMO OT TOT'O, CYIIIeCTBOBAJIM TaOIUITHI MU HET.
(Ecnu BBEI XOTHTe M30eXKaTh TAaKUX OIMMOOK, MOXKHO MCIIONIh30BaTh BapuaHT DROP TABLE | F EXI STS, HO
9T0 He OymeT COOTBETCTBOBAThL CTaHmapTy SQL.)

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

HNmMmes cpencTtBa, KOTOPEIE MEI OGCYI[I/IHI/I, BEI YK€ MOXKeTe CO30aBaThb IIOJIHOCTBEIO (bYHKI.H/IOHaHBHBIe
Ta6J'II/ILH:I. B IIPOOOJIZKEHU N 3TOMU T'JIaBHI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2XKHOCTH, ITIPU3BaHHEIE
00ecCIeYunThb OeJIOCTHOCTh HJAaHHBIX, 6e30ImacHOCTDb U YJIO6CTBO. Ecnu BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
TaGHI/IHI:I OaHHBIMU, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe I103XKe, a cerdac l'[epeI;ITI/I K 'maBe 6.

5.2. 3HaYeHUsA NO YMOJTYaHMIO

CtonbIiry MOXXHO Ha3HAYUTh 3HAYEHHE II0 yMoidaHuio. Korma go6GaBnsieTcs HOBasi CTPOKa M KaKHUM-TO
eé cTtonblaM He IIPHUCBaNBAIOTCS 3HAUEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT4YaHuoo. Takxke
KOMaHa yIIpaBlIeHUsT HAaHHBIMU MOXKeT SBHO YKa3aTh, YTO CTOIOIY HOIKHO OBITH IPHUCBOEHO 3HAUYEHHE
110 YMO/TYaHuI0, He 3Has ero. (ITompoOHee KOMaHIObl YIPaBJIeHNUS DaHHBIMU OITHMCAHE B ['71aBe 6.)

Ecnu 3HayeHue 1o YMOJI9YaHHUIO HE 00BSIBIIEHO IBHO, UM cunTaeTcs 3HaueHue NULL. OOBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOKHO cuyuTtaTth, 4To NULL IpencCTaByideT HEM3BECTHEIE JaHHEBIE.

B onpepenenun Tabiaulkl 3HAYEHUS II0 YMOJIYAHWIO YKa3bIBAIOTCS IIOCJe THIlA [AaHHBIX CTOJOIA.
Hanpuwmep:

CREATE TABLE products (
product _no i nteger,
name text,
price numeric DEFAULT 9. 99

)

3HayeHUe 110 YMOJTYaHUIO MOXKET OBITh BEIpaXKeHUeM, KOTOPOe B 9TOM ClIy4dae BLIYUCISIETCS B MOMEHT
IpUCBaMBaHMUS 3HAYEHUS MO yMoI4aHUIO (a He Korma co3maércs Tabnuila). Hampumep, cTomnlily
ti mest anp B KayecTBe 3HAYEHUS MO YMOJIYaHUS 4dacTo nmpucBauBaeTcss CURRENT_TI MESTAMP, 4TOOHI B
MOMEHT fobaBJjieHUs CTPOKU B HEM OKa3ajioCh TeKyllee BpeMs. EIl€ oouH pacIpoCTPaHEHHEBIN TpUMeED
— TeHepalus «IocJjiefoBaTeIbHEIX HOMEPOB» OJIsT Bcex CTPoK. B Postgres Pro 3To oOvIYHO HeaeTcs
IIPpUMEPHO TakK:

CREATE TABLE products (
product no i nteger DEFAULT nextval (' products_product _no_seq'),

)
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3meck pyHKIUS next val () BeIOMpaeT ouyepemHoe 3HAYEHMeE U3 nocsaedosameavHocmu (cMm. Pazmen 9.16).
910 ynoTpebJieHrne HACTOJILKO PACIPOCTPAHEHO, YTO [OJIST HETO €CTh CIlenuasbHas KOPOTKAs 3alUCh:

CREATE TABLE products (
product _no SERI AL,

)
SERI AL o6cyzkpaaeTcs mo3xke B [Tompasmerne 8.1.4.

5.3. OrpaHunuyeHusn

Tumbl OaHHBIX caMu II0 cebe OrpaHHYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPHIE MOXKHO COXPAaHUTL B
tabnuie. OOHAKO OJIT MHOTHX IIPHUIOKEHUM TaKye OrpaHuYeHUs CIIUIIIKOM Irpyorie. HampumMep, cTomnbetr,
cofepKalllui IIeHy IIPOAYKTa, MOJXKEeH, BepOsiTHO, IIPUHUMATh TOJILKO ITOJIOXKUTEJIbHBEIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO THUIA JaHHBIX HET. BO3MOXKHO, BEI TAKXKe 3aX0OTUTE OTPAHUYUTh JaHHEIEe CTOJIOIA 10
OTHOIIIEHUIO K IPYTHUM CTOJIOIaM UK cTpoKaM. Hampumep, B Tabnuile ¢ uHGoOpMalei 0 ToBape mOoIXKHa
OBITH TOMTBKO OfIHA CTPOKA C OTIPENeIEHHBIM KOIOM TOBapa.

s pelieHus MOgOoOHEIX 3amay SQL M03BOISET BaM OIpPeNesaTh OTPAaHUUeHUs /IS CTOJIOIIOB ¥ TaOJIuII.
OrpaHuuyeHHs OAl0T BaM BO3MOXKHOCTDL yIIPaBIATh HAaHHLIMH B TaOIHIlaX TakK, KaK BBl 3axoTuTe. Eciu
IIOJIb30BATENIb IIOMEITAETCS COXPAHUTh B CTOJOIE 3HaUYeHHe, Hapylllalolllee OrpaHUYeHUs, BOSHUKHET
omwubKa. OrpaHuuYeHus OyOyT meliCTBOBATh, JaiKe €CJIM 9TO 3HaYeHHe M0 YMOTUYaHHIO.

5.3.1. OrpaHu4YeHUsA-NpoBepKHU

OrpaHudYeHHe-IPpoBepKa — Haubosee oOIMI THUII OTrpaHHM4YeHuil. B ero ompenesieHHuM BBl MOXKETe
yKa3aTh, YTO 3HaUEeHHe JaHHOTO CTOJIOIIa MOJI?KHO YIOBJIETBOPSTE JIOTUYECKOMY BHIPAZKEHHUIO (ITPOBEPKE
UCTUHHOCTH). HampuMmep, 1leHy ToBapa MOKHO OTPaHUYHUTh MTOJIOKUTEILHEIMU 3HAaYEeHUSI MU TakK:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric CHECK (price > 0)

)

Kak BB BUOuUTe, OorpaHUYeHUe OIpefesisieTCs IIoCjle TUIla OaHHBIX, KaK ¥ 3HaYeHUe 110 YMOJIYaHUIO.
3HaYeHUsA N0 YMOJIYaHUIO U OrpPaHUYEHUsS MOTYT YKa3bBaThCA B J060M mopspke. OrpaHuYeHUe-
TTpOBepKa COCTOUT U3 KJII0YEBOr0 cjioBa CHECK, 3a KOTOPBIM UIET BEIpaXKeHue B CKOOKax. DTO BEIpakeHue
OOJI2KHO BKIIIOYaTh CTOJNOEel, A1 KOTOPOro 3aJa€Tcs OrpaHuMdYeHNe, MHade OHO He KMMeeT OO0JIBIIOTO
CMEICIIA.

Brl MOXKeTe TakxKe IIPUCBOUTE OTPaHUYEHUNIO OTOEJIbHOE M. 31O YIIy4qniuT coobieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECSA Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAgOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (
product _no i nteger,
name text,
price numeri c CONSTRAI NT positive_price CHECK (price > 0)

To ectsb, 4TOOBI CO30ATh UMEHOBAHHOE OTPaHUYeHNe, HAITUIIUTE KTIoyeBoe ci1oBo CONSTRAI NT, a 3a HUM

uneHTUUKATOP U COOCTBEHHO onpenesieHne orpanudenusi. (ECiau Bel He OIIPeNeIuTe UM OTPaHuYeHU T
TakuM o0pa30oM, cucTeMa BLHIOEpEeT OJist HETO UM 3a Bac.)

OrpaHu4YeHue-IIPOBEePKa MOXKET TaK¥Ke CChIJIAThCSI Ha HECKOJIBKO CTONMOII0B. HanmpuMmep, eciiy Bbl XpaHUTE
OOBIYHYIO IIEHY U IIeHY CO CKMAKOM, TaK Bhl MOJKETE TapaHTUPOBaTh, UTO lIeHa CO CKUIKOM OymeT Bcerma
MeHbIIIe OOBIYHOH:

CREATE TABLE products (
product _no i nteger,
name text,

49



OmnpeneneHue JaHHBIX

price nuneric CHECK (price > 0),
di scounted_price nunmeric CHECK (discounted_price > 0),
CHECK (price > discounted_price)

)

HepBHe OBa OI'PaHUYEHUSA OIIPEOeJIAI0TCA IIOXO0XKHUM 06p830M, HO OJisd TPeThero MHCIIOJIb3yeTCAa HOBBIN
cuHTakcuc. OHO He CBSI3aHO C OHpeHeHéHHBIM CTOJ'I6I_IOM, a IIpeacCTaBJIEHO OTHAEJIBHEIM 3JIEMEHTOM
B CIIMCKeE. OHpeJIe.TIeHI/Iﬂ CTOJ'I6T_IOB 1 TaKHue OoIIpenesieHusa Ol"paHI/IT-IeHI/Iﬁ MOZKHO IIepeCTaBJIATE B
IIPOMU3BOJIEHOM IIOPSAOKE.

IIpo mepBBle OBa OTrpaHUYEHUS MOXKHO CKa3aTh, YTO 3TO OTPaAaHUYEHUs CTOJIOIIOB, TOTHa KakK TPeThe
SIBIISIETCSI OTpaHMYeHueM TabOmUIlkl, TaK KaK OHO HAIIMCAaHO OTHEJIbHO OT OIpedeNieHu# CTOI0IIoB.
OrpaHudYeHus: CTONIOIIOB TakK:Ke MOIKHO 3aIlicaTh B BUE OrpaHWYeHUl TaOIUILI, TOrma Kak obpaTHoe
He BcerfJa BO3MOIKHO, TaK KakK IOApa3yMeBaeTCsd, YTO OrpaHHUeHUe CTOJIOIla CChUIaeTCs TOJIBKO Ha
cBsi3aHHHIM cTonber. (XoTs Postgres Pro atoro He TpebyeT, HO Ojisi coBMecTuMocCcTu ¢ gpyrumu CYB]I
JIydilie cjemoBaTh 9TO IIpaBuily.) PaHee IpuBeOEHHBIN IIPUMEP MOXKHO IIepenucaTh U Tak:

CREATE TABLE products (

product _no i nteger,

name text,

price nuneric,

CHECK (price > 0),

di scounted_price numeric,

CHECK (di scounted_price > 0),

CHECK (price > discounted_price)
);

Wnu mpaxe Tak:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric CHECK (price > 0),
di scounted_price numeric,
CHECK (di scounted_price > 0 AND price > discounted_price)

)

9TO meyo BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKWBaTh KMEHA TakK 2Ke, KaK 1 OIrPDaHUYEeHUAM CTOHGHOB:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric,
CHECK (price > 0),
di scounted_price numeric,
CHECK (di scounted _price > 0),
CONSTRAI NT val i d_di scount CHECK (price > discounted price)

)

CrnemyeT 3aMeTUTh, 4YTO OTpaHWYEHHUE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue NIPUHUMAaEeT
3"Hauenue true uwnmu NULL. Tak Kak pe3ylbTaTOM MHOTHX BbIpaxkKeHuiut c omepanHpmamu NULL OGymet
3"Hauenue NULL, Takue orpaHu4YeHus He OyayT nmpensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
YrTo6BI rapaHTUPOBATh, YTO CTONIOEI He conepxkuT 3HaueHuss NULL, MOKHO UCTI0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3fere.

IIpumMeuyaHnue

Postgres Pro He mopmepzkuBaeT orpaHuudenHus CHECK, KOTophle 00OpalllaloTCss K OaHHBIM, He
OTHOCSIIIMMCSI K HOBOM WM H3MEHEHHOHW cTpoke. XoTsA orpaHudeHue CHECK, Hapylaioiee
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9TO IpPaBUJIO, MOXKeT paboTaTh B MPOCTHIX CiIydasix, B 00IeM cjiydyae HeIb3s rapaHTUPOBATH,
yTo 6asa OaHHBIX HE NMPUOET B COCTOSHHWE, KOTHA YCJIOBHE OTPAHWYEHUS OKAXKEeTCS JIOKHBIM
(BcenmcTBUEe TOCHEOyIOMUX W3MEHEHUM OPYIrUX YYacTBYIOIIMX B €ro BHIYMCIEHUHW CTPOK). B
pe3yibTaTe BOCCTAHOBJIEHUE BHIIPY2KEHHBIX JaHHBIX MOXKeET 0Ka3aThbCsl HEBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBJIEHUS BO3MOXKEH cOOM, JaxkKe eCJiM IIOJTHOE COCTOsiHME 0a3bl JAHHBIX COTJIACYeTCS C
YCIJIOBHEM OTPaHUYEHUSs, I10 IPUYUHE TOI'0, YTO CTPOKHU 3arpyKaloTCsa He B TOM IIOPSAOKE, B KOTOPOM
910 ycnoBue OymeT cobiomaThcsi. [loaToMy Oiisi ompenesieHdus OrPaHMYEHUM, 3aTParuBaroIuX
OpyTHe CTPOKU U OpyTrue TabJIuIlbl, UCIOJIb3yiTe orpanundernss UNI QUE, EXCLUDE umu FOREI GN KEY,
€CJIX 3TO BO3MOXKHO.

Ecnu BaMm He HYKHa IIOCTOSTHHO ITOfiep>KUBaeMasi TapaHTHs IIeJIOCTHOCTH, a OCTAaTOYHO Pa30BOit
MIPOBEPKU I0OaBJIIEMOM CTPOKHU I10 OTHOLIEHUIO K IPYTUM CTPOKaM, BEl MOXKETe peaii30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM TpUTrTEepe. (ITOT MOOXO0Md MCKII0YAET BHIIIEONMUCAHHBIE ITPOOJIEMEI TPU
BOCCTAHOBJIEHMHU, TaK KakK B BHIIPY3Ke pg dump TPUITEpPH BOCCO3MAIOTCS IIOCIIE Iepe3arpy3Ku
OAHHBIX, ¥ TIO3TOMY 3Ta ITPOBepKa He OyHmeT AeHCTBOBATh B IIPOIleCCE BOCCTAHOBJIEHNUS.)

IIpumMeuyaHnue

B Postgres Pro nmpepmonaraeTcs, 94TO yCIOBUS orpaHudeHuit CHECK SBJISIOTCS IIOCTOSTHHBIMU, TO
€CTh IIPU OOWHAKOBHIX JAHHBIX B CTPOKE OHU BCerfda BHIOAIOT OOUHAKOBEIM pe3ynbraT. MMeHHO
STUM IIPEAIONI0XKEHNEM OIIPABOBEIBAETCS TO, YTO orpaHudeHuss CHECK IpOBEPSIOTCS TOJIBKO IIPU
mobaBlleHUMU MM H3MEHEHUU CTPOK, a He Ipu KaxXpoMm obOpamenunm K HuM. ([IpuBeménHoe
BEIIIIE IIpEeyIpexkRaeHne 0 HeJOIIyCTUMOCTY o0palieHuil K OpyTruM Tabiunam sSIBISeTCS YaCTHBIM
CIIe[CTBUEM 3TOT0 IIPEAIIONI0XKEHUS.)

OpHakKo 9TO MPENIooXKeHNe MOXKEeT HapyIIaThbCs, KaK 4acTo OBIBaeT, KOTHa B BHIpaXKEeHUU
CHECK ucmonb3yeTcs moJIb30BaTeNbCKas QYHKIINS, TOBeOeHNe KOTOPOM BIOCJIEICTBUN MEHSIETCH.
Postgres Pro He 3ampemaeT 3TOTro, U e€CIU CTPOKU B Tabiuile NepecTaHYT YOOBIETBOPATH
orpaHuyeHuro CHECK, 3TO oCTaHeTCd He3aMeudYeHHBIM. B uWTore Imnpu MOONBITKE 3arpy3uThb
BLITPY2KEHHBIE IT032K€ [aHHble MOTYT BO3HUKHYTH HpoOieMbl. ITo3TOMy momoOHBIE M3MEHEHUS
PEKOMEHIYEeTCsI OCYIIECTBIISATL CIEOVIOMMM 00pa3oM: yOaauTh orpaHudeHue (mcrnonb3ys ALTER
TABLE), uaMeHUTH onpepesienne GyHKINY, a 3aTEM IIepeco3aTh OrpaHUuYe e TOM Ke KOMaHOoH,
KOTOpasi IIpU 3TOM IIEPEIIPOBEPUT BCE CTPOKHU TAOIUIIEI.

5.3.2. OrpaHuuyenusa NOT NULL

Orpannuenue NOT NULL mpocTo yKa3bIBaeT, YTO CTOJOLy Helb3s OpucBauBaTh 3HaueHume NULL.
[Tpumep cuHTakCuUca:

CREATE TABLE products (
product _no i nteger NOT NULL,
name text NOT NULL,
price nuneric

)

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpaHUYEeHUe CTonbIlla W (PyHKIMOHAIBLHO
9KBUBAJIEHTHO OrpaHudeHuIo CHECK (###_####### | S NOT NULL), HO B Postgres Pro siBHOe orpaHuyeHue
NOT NULL pa6otaet 6osiee 3¢ddeKTuBHO. XOTSI Y TAaKOM 3aIllMCU €CTh HEOCTAaTOK — Ha3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeIb34.

EcTtectBeHnHO, Oms CTOJ'IGHEI MOZXKHO OITpeneJIuTb GobIme OOHOI'O OTrpaHUYEeHUsA. Ons saToro mx HY2KHO
IIPOCTO YKAa3aTh OOHO 3a OAPYIruM:

CREATE TABLE products (
product _no i nteger NOT NULL,
name text NOT NULL,
price nunmeric NOT NULL CHECK (price > 0)
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Ilopsimok 3mech He HMMeeT 3Ha4YeHWs, OH He o00s3aTelbHO COOTBETCTBYET IIOPSOKY IIPOBEPKHU
OTPaHWYEHUMN.

IOnst orparmdenus NOT NULL ects u ob6paTHoe: orpaHudenue NULL. OHO He O3HAYaeT, YTO CTOJOel
OOJIXKeH uMeTh TombKo 3HadeHne NULL, yTo KoHeuHO Ob110 Ob1 6eccMBICTIEHHO. CYTh K€ €T0 B IPOCTOM
yKa3aHuM, 4TO cTojiben MoxkeT umeTh 3HaueHue NULL (9T0o moBemeHue nmo ymondanuio). OrpanudeHme
NULL otcyTcTByeT B cTaHmapTe SQL u mMcnonb30BaTh €ro B IE€PEHOCUMEIX IIPUJIOKEHUSAX He ClIenyeT.
(Ono 6b1T0 moGamBneHO B Postgres Pro TOMBKO OJisi COBMECTUMOCTH C HEKOTOpweiMu apyrumu CYBII.)
OpHaKo HEKOTOPHIE IT0JIb30BaTEIH! JII00ST ero UCI0/Ib30BaTh, TaK KaK OHO ITI03BOJISIET JIETKO IIePEeKIIIoYaTh
orpaHUYeHUs B CKpulte. Hanmpumep, BBl MOXKeTe HadaTh C:

CREATE TABLE products (
product _no integer NULL,
nane text NULL,
price nuneric NULL

)

U 3aTeM BCTaBUTh KJIIoueBoe cjioBo NOT, rae nmotpebyeTtcs.

ITogcka3ka

ITpu mpoeKTUPOBaHUY 0a3 MAHHBIX Yallle BCEro OOJLITHHCTBO CTOJIOIIOB HOJIXKHEI OLITH IOMEYEHEI
kak NOT NULL.

5.3.3. OrpaHM4YeHuna YHUKaJIbHOCTH

Ol"paHI/I‘-IeHI/IH YHHUKAJIBHOCTU I'aPAHTUPYIOT, YTO OaHHLEIE B OHpeJIeJ'IéHHOM CTOJ'[6LI€ UJIN TPYIIIIEe CTOJ'I6I_[OB
YHHKAJIBHEI CPedu BCeX CTPOK Ta6J'II/I].[I>I. Ol"paHI/I‘-IeHI/Ie 3allMChIBA€TCA TakK:

CREATE TABLE products (
product _no i nteger UN QUE,
name text,
price nuneric

);

B BUJIe OTPaHUYEHUS CTOJIOa U TakK:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric,

UNI QUE (product_no)

)

B BHU[E OIrPaHUYEeHUA Ta6HI/ILH:>I.

YtoOBbl OmpemenuTh OTPAaHUYEHHWE YHUKAIbHOCTH MOJI TPYIINE CTONOIIOB, 3alMINIUTE €ro B BUIE
orpaHuYeHus TaOIUIE, IEePEYUCIINB UMEHa CTOJIOIIOB Yepe3 3amATyIO:

CREATE TABLE exampl e (

a integer,
b integer,
c integer,

UNI QUE (a, c)
Takoe OrpaHN4Y€eHNe YKaA3bIBA€T, 9TO COYEeTaHHne 3HAYEeHUU IIepevYucCiI€eHHBIX CTOJ'I6I.[OB OOJIZKHO GLITL

VHUKAJIBHO BO BCel TabuIle, TOTOa KaK 3HaYeHHUs KaXKaoT0 CTOJIOIa 0 OTOEeIbHOCTH He HOJXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBEIMH.

Brl MOKeTe Ha3HAYUTD YHHUKAJIBHOMY OIr'DaHUYE€HUIO UM OOBIYHEIM 06pa30M:
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CREATE TABLE products (
product _no i nteger CONSTRAINT rust_be_different UN QUE,
name text,
price nunmeric

)

HpI/I ,'E[06aBJ'[eHI/II/I OIrpaHNYEeHNsA YHUKAJIBHOCTHU GYJIGT ABTOMATHU4Y€E€CKH CO30aH YHHKaHbHBIﬂ UHOEKC-B-
oepeBo Ojis CTOHGHa UJIN T'PYIIITEL CTOHGI_IOB, IIePEeYrCJIEHHBIX B OTPAHUYEHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHAdAKIIeeCsa TOJIBKO Ha HEKOTOPhEIE CTPOKH, HEJIb34d 3allMCaTh B BHOE OI'DaHUYEHUA
YHHUKAJIBHOCTH, OOHAKO TaKO€ YCJIOBHME MOZKHO YCTAHOBUTH, CO30aB y'HI/IKaJ'IBHI:Jﬂ YaCTUYHLIN UHOEKC.

Boo01iie roBopsi, orpaHuYeHNe YHUKaJILHOCTH HapyllaeTcs, eCcliu B Tabiulle OKa3blBaeTCs HECKOJIBKO
CTPOK, Y KOTOPHIX COBITAMAIOT 3HAYEHUS BCEX CTOMOIIOB, BKIIOYEHHBIX B orpaHuyeHue. OgHAKO OBa
3Hauenuss NULL mpu cpaBHEHMM HUKOT{Aa HE CYMUTAIOTCS PABHBIMU. DTO O3HAYaAET, YTO HaXKe MpHU
HaJU4YUM OTPaHUYEHUs YHUKATbLHOCTH B TalMIle MOXKHO COXPAaHUTH CTPOKU C OYOIUPYIOIIMMUCS
3HaAYeHUsIMU, ecnu oHu comepxkaT NULL B OOHOM WM HECKOJBKUX CTOJIOAX OTPaHUYEHUs. ITO
TTOBeAeHNEe COOTBETCTBYeT cTaumapTy SQL, Ho Mul cibimany o CYB]I, KoTophie BeOyT ce6si mO-Opyromy.
HNwmetiTe B BUOY 9Ty 0COOEHHOCTD, pa3pabaThiBasi TePEHOCUMEIE TIPUITOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHudeHue MIEPBUYHOTO KJTI0Ya O3HAYaeT, YTO 06 pa3yoliuii ero CToIOeI] UIu IPyIiia CTOJIO0B MOXKET
OBITh YHUKAJIBHBIM UAEHTU(UKATOPOM CTPOK B Tabsuiie. [Iis 3Toro TpebyeTcs, 4TOOb 3HaUYEeHUs ObLIU
OOHOBPEMEHHO YHUKANbHBIMU U OTIUYHBIMU OT NULL. TakumM o6pa3om, TaGIULEI CO CIEAYIOMTUMU OBYMS
ornpenesieHUsIMU OyAyT MPUHUMATh OOUHAKOBHIE TaHHBIE:

CREATE TABLE products (
product _no i nteger UN QUE NOT NULL
name text,
price nuneric

);

CREATE TABLE products (
product no integer PRI MARY KEY,
name text,
price nunmeric

)

HepBI/I‘-IHLIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3alluCh Ol"paHI/I‘-IeHI/Iﬁ
YHHUKAJIBHOCTH:

CREATE TABLE exanpl e (

a integer,
b integer,
c integer,

PRI MARY KEY (a, c)
)

IIpu moGaBrmeHUU IMEPBUYHOTO KII0Ua aBTOMATHYECKU CO3MAETCS YHUKAJIbHBIM MHOEKC-B-mepeBo mus
cTonlOlia UK TPYIIIE CTONOIIOB, ITIEPEYUCIEHHBIX B IEPBUYHOM KIII0Ue, ¥ MaHHBIE CTOJIOIIE IOMEeYaloTCs
Kak NOT NULL.

Tabnuna MoXXeT HuMeTb MaKCUMYM OIMH IepBUYHBIM Kiaod. (OrpaHu4YeHuil YHUKAIBHOCTU U
orpaanderud NOT NULL, koTophle GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI IIEPBUYHEIM KJII0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HAa3HAYMUTh OTPAaHUYEHMEM MMEPBUYHOT0 KJII0Ya MOXKHO TOJIbKO OfHO.) Teopus
PENSAUMOHHBIX 0a3 MaHHBIX TOBOPUT, YTO MEPBUYHBIN KJTIOY OOJIKEH OBITh B Kaxkmou Tabnuile. B Postgres
Pro Takoro xécTtkoro TpeboBaHUS HET, HO OOBIYHO JIy4Ille eMy CJIe0BaTh.

[NepBuUYHBEIE KIIOYH ITONE3HHI U [JIsI JOKYMEHTHPOBAHUS, U [JIsI KIMEHTCKUX IPUIoXKeHu. Hampumep,
rpad®uYeCcKOMYy IIPUIO0KEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb MEPBUYHBIM KIIIOYW TAOIUIIE, YTOOBI OJHO3HAYHO HUOEHTU(MUIIMPOBATH €€ CTPOKH.
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INepBuYHBIE KITIOYN HAaXOOAT U Apyroe npuMeHeHue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOIHIle
OIIpeHeNisieT IeJIEBBIE CTOJIOLEI IO YMOTYAHUIO OJISI CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.3.5. BHewHue K4uu

OrpaHu4YeHWe BHEITHEr0 KITI0Ya yKa3bIBAeT, YTO 3HAYEHWS CTOJIOLa (MM TPYIIHL CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOU CTPOKe OPYrod Tabmuilkl. 9TO HA3BIBAETCS CCbLAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3AHHBIX TAOITHII.

ITycTb y Bac yKe ecThb TabnuIia IpoaAyKTOB, KOTOPYIO MBI HEOMHOKPATHO UCIIOIF30BAJIM PAHEE:

CREATE TABLE products (

product no integer PRI MARY KEY,

name text,

price nuneric
)
IaBayiTe IIPEeOIONOXKKUM, YTO y BaC eCThb TabiuIla C 3aKa3aMM 3THX IIPOOYKTOB. MBI XOTHUM, YTOOBI B
TabIHIle 3aKa30B COOEeP2KaIUCh TOIBKO 3aKa3kl e CTBUTEIIFHO CYIIIECTBYIOMINX ITPOAYKTOB. I109TOMY MBI
oITpenesiuM B HEM OrpaHWYeHNe BHEIIHEr 0 KJI04a, CChIaoleecss Ha TabIUIly ITPOOyKTOB:

CREATE TABLE orders (
order _id integer PRI MARY KEY,
product _no i nteger REFERENCES products (product_no),
guantity integer
)
C TakuM orpaHHUeHUEeM CO37aTh 3aKa3 Co 3HaueHueM pr oduct _no, OTCYyTCTBYIOIIUM B Tabmnuiie products
(1 He paBabiM NULL), 6ymeT HEBO3MOXKHO.

B Takoiti cxeme Tabnuuy orders Ha3BIBAlOT hoOYyuHEHHOU Tabnunel, a products — 21asHOU.
COOTBETCTBEHHO, CTOJNOLBI HA3BBAIOT TaK K€ MOAYMHEHHBIM M TJABHBIM (MJIM CCHIJTAIOUIUMCS U
1IeJIeBBIM).

Hpenbmyr.uyfo KOMaHOYy MO2KHO COKPATHUTh TakK:

CREATE TABLE orders (
order _id integer PRI MARY KEY,
product _no i nteger REFERENCES products,
guantity integer
)
TO €CThb, €CJIN OIIYCTUTH CIIMCOK CTOJ'[6LIOB, BHEIITHUH KIII0Y 6yneT HEesABHO CBA3dH C II€PBHUYHBIM KJIIOYOM
TJIaBHOM TAOJIHIIHL.

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

CREATE TABLE t1 (
a integer PRI MARY KEY,
b integer,
c integer,
FOREI GN KEY (b, c) REFERENCES ot her _table (cl, c2)
)
EcTecTBeHHO, YHCIO M THHOHI CTOJIOIIOB B OrpPaHMYEHWH HOJXKHEI COOTBETCTBOBAThH UHCIIY W THUIIAM
LIeJIEBBIX CTOJIOLIOB.

OrpaHquHmo BHEIITHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CII0COOOM.

Tabnuila MOXKeT CogepXaTh HECKOJILKO OTPAaHUUYEHHH BHEIITHET 0 KJTI04Ya. JTO II0JIe3HO OIS CBI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOTruM. CKaxKeM, Y BaC eCThb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UYTO HEBO3MOZXKHO B IIpedbIAyInei cxeme). s
9TOr0 BH MOZKETE HCIIOIb30BaTh TAKYI0 CXEMY:

54



OmnpeneneHue JaHHBIX

CREATE TABLE products (
product _no integer PRI MARY KEY,
name text,
price nunmeric

)

CREATE TABLE orders (
order _id integer PRI MARY KEY,
shi ppi ng_addr ess text,

)

CREATE TABLE order _itenms (
product _no i nteger REFERENCES products,
order _id integer REFERENCES orders,
guantity integer,
PRI MARY KEY (product_no, order_id)

)

3aMeTBTe, 49TO B nocneuHeﬁ T&6HI/II_[e HGpBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIIITHKE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHUE KJIIOUM 3alpelialoT CO3JaHUe 3aKa30B, He OTHOCSAIIUXCSI HU K OOHOMY
nponykTy. Ho 4To mesnaTh, eCcny IIOCJie CO3JaHUS 3aKa30B C OIPENeIEHHBEIM IIPONYKTOM MBI 3aX0TUM
yomanuth ero? SQL cmpaBuUTcs ¢ 3TOM cUTyaumeud. MHTyunusa momcKa3bBaeT ClIeAyOINe BapUaHTHI
TIOBEOEeHUs:

e 3amnpeTuTh yOajeHue MPoayKTa
e VOanuTh TaKXKe CBSI3aHHBbIE 3aKa3bl
e Yro-TO eme?

[ unmocTpaluu OaBaliTe peanu3yeM Cilefylolllee IOBeOeHVe B BHIIIEIPUBEOEHHOM IIpUMepe: IpU
TIONBITKE yOaJjieHWs IMPOAyKTa, Ha KOTOPHIM CCHIIAIOTCSA 3aKa3bl (4epe3 Tabnuily order_itens), ME
3amnpelraeM 3Ty onepanuio. ECiu ke KTO-TO IIONBITAeTCSA YOAIUTh 3aKa3, TO YOAJIUTCS U eT0 COOePKUMOE:

CREATE TABLE products (
product _no integer PRI MARY KEY,
name text,
price nunmeric

)

CREATE TABLE orders (
order _id integer PRI MARY KEY,
shi ppi ng_addr ess text,

)

CREATE TABLE order _itens (
product _no i nteger REFERENCES products ON DELETE RESTRI CT,
order _id integer REFERENCES orders ON DELETE CASCADE,
guantity integer,
PRI MARY KEY (product_no, order _id)

)

OrpaHuuuBaIoIIie ¥ KaCKagHble yOoajleHus — OBa Haubojee pacIpoCTpPaHEHHBIX BapuaHTa. RESTRI CT
IpenoTBpallaeT yoajleHue CBsA3aHHOU CTPOKu. NO ACTI ON o3Ha4aeT, YTO €C/IU 3aBHUCHUMBIE CTPOKU
MIPOIOJIZKAIOT CYIIECTBOBATh IIPU IIPOBEPKE OTPAaHUYEHHS, BO3HHKAET oOlIubKa (3TO IIOBEOEHHEe IO
yMonuaHuio). (I'7TaBHEIM OTIMYMEM STHUX ABYX BapHaHTOB SBIseTca TO, 4To NO ACTI ON II0O3BOJISET
OTJIOKUTH IIPOBEPKY B IIpoilecce TpaH3akuuu, a RESTRI CT — HeT.) CASCADE yKa3bIBa€eT, YTO IIPU YAaleHUU
CBSI3aHHHIX CTPOK 3aBUCHMEIE OT HUX OyOyT TaK 2Ke aBTOMaTU4YeCKHU yHoaJjieHbl. ECTh eIé mBa BapuaHTa:
SET NULL m SET DEFAULT. Ilpu ymaneHWM CBSI3aHHBIX CTPOK OHU Ha3HAYAIOT 3aBUCUMBIM CTOJIOIIaM
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B MOOYMHEHHOM Tabnuie 3HadeHuss NULL unm 3Ha4YeHus 0 YMOJTYAHUIO, COOTBETCTBEHHO. 3aMeThTe,
YTO 3TO He OyImeT OCHOBaHHEM MJI HapyIIeHHs orpaHudYeHui. Hampumep, eciu B KauecTBe OelCTBUSI
3agano SET DEFAULT, HO 3Ha4YeHUVe 10 YMOJIYAaHUIO He YOOBJIETBOPSET OrPAaHUYEHUIO BHEIIHEr 0 KJIIyYa,
oreparusi 3aKOHYHUTCS OITUOKOM.

Ananoruyno ykazaHuio ON DELETE cymiectByeT ON UPDATE, KoTOopoe cpabaThiBaeT NpU U3MEHEHUU
3apmanHoro crosbna. [Tpu aToM BO3MOXKHEIE NelcTBUS Te Ke, a CASCADE B TaHHOM Cjlydyae O3Ha4daeT, uYTo
U3MeHEHHBIE 3HaUeHUs CBA3aHHBIX CTOJIOIIOB OYAYyT CKOIIUPOBAHEI B 3aBUCUMEIE CTPOKHU.

OOGHIYHO 3aBHCHMasi CTPOKa He HOJI?KHA yHOOBIETBOPSATH OTPAHNYEHHIO BHEIITHETO KITI0Ya, €CJIM OOUH U3
CBsI3aHHEIX CTONO1I0B comepkuT NULL. Ecnu B 00bsIBIEeHME BHEITHEro Kirodya moOaBmeHo MATCH FULL,
CcTpoka OyJeT ymOBJIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOuEl paBHbI NULL (TO
ecThb Ipu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapanTupyeTCcs HEBHIIOJIHEHUE OorpaHudeHus MATCH
FULL). Ecnu BB XOTUTE, YTOOBI 3aBUCHMBIE CTPOKH HEe MOTJIH U30e3KaTh U 9TOT0 OTPaHUYEHU, 00bIBUTE
CBsI3aHHEIE CTOOIEI Kak NOT NULL.

BHeIIHU# K04 JOJIKEH CChIIAThCS Ha CTOJOIBI, 00pa3ylollyue MePBUYHBINM KII0Y HJIM OTPaHUYeHHe
VHUKaIbHOCTH. TakuM o0Opas3oM, O/ CBSI3aHHBIX CTOJOIOB Bcerga OymeT CyIIecTBOBATh HMHIEKC
(omipemenéHHBIM COOTBETCTBYIOIIMM IIEPBUYHBLIM KIIIOUOM UJIM OTPaHUYEHHEM), a 3HAUUT IIPOBEPKU
COOTBETCTBUS CBSI3aHHOM CTPOKHU OYOYT BRITONMHATHECS 9PPeKTUBHO. Tak Kak KoMaHabl DELETE st CTPOK
rnaBHOM Tabmuiel unu UPDATE Oy 3aBHCHMEBIX CTOJIOIOB IMOTPEOYIOT IPOCKAHWPOBATh HOOUUHEHHYIO
TaOIUITy ¥ HaWTH CTPOKH, CCHIJIAIOIIMECS Ha CTapble 3HAYeHUS, IOJIe3HO OymeT MMEeTb WHOAEKC U IS
MMOOUYMHEHHHBIX CTONOII0B. HO 9TO HyXKHO He BCerga, ¥ CO37aThb COOTBETCTBYIOIIUYN WHIEKC MOXKHO ITO-
pa3HoOMYy, IIO3TOMY OOBSIBIIEHWE BHEITHETO KITIoYa He CO3[aéT aBTOMAaTHYEeCKHW WHIAEKC II0 CBSI3aHHBEIM
cTosbiaM.

ITogpobOHee 006 M3MeHeHWU M yHaJleHWM NOAHHBIX paccKal3blBaeTca B [71aBe 6. BB Takke MoxXeTe
nogpoOHee y3HATh O CUHTAKCHUCe OTpaHUYeHUN BHeITHeTo Kirtoda B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIoYEeHUs

OrpaHuYeHUd-UCKIIIOUEeHUS TapaHTUPYIOT, YTO IIPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBEIM
CTONOIIaM UM BHIPAXKEHUSM C IIOMOIILI0 3afaHHEIX OIEpPaTOPOB, MUHUMYM OOHO U3 3TUX CPaBHEHUH
Bo3BpatuT false unu NULL. 3anuceiBaeTcs 9TO Tak:

CREATE TABLE circles (
c circle,
EXCLUDE USI NG gist (c WTH &&)

)
IMogpo6Hee 06 aTom cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I JIOﬁaBJIeHI/II/I OIrPaHNYEeHUA-UCKIIIOYEHU A GyneT aABTOMAaTH4YE€CKH CO30aH UHOEKC TOI'O THUIIa, KOTOpLIfI
YKa3aH B 00BSIBIEHUU OIrpPpaHUYEHUAd.

5.4. CucrteMHblie cTonoubl

B kaxmpoi Ta6HI/IHe €CTh HECKOJIBKO CUCMeMHbIX CmO/l6u,OB, HEesABHO OHpeI[eJ'IéHHBIX cucteMmou. Kak
CiieaCTBUEe, UX UMEeHa HeJIb34d UCIIOJIb30BATE B Ka4eCTBE UMEH T0JIb30BaTENbCKUX CTOJ'I6I.IOB. (3ameTnTE,
YTO 3TO H€ 3aBHCHUT OT TOI'O, ABJIAETCA JIX HUMSA KIIIOYE€BBIM CJIOBOM HJIM HET; 3aKJIIIOYE€HHWEe HMMEHU B
KaBLIYKHK HE ITOMOXKeT n30exkaTh 9TOT0 Ol"paHI/I‘{eHI/IH.) Ot CTOJ'I6L[BI He OOJI2ZKHEI BacC 0ecIoKoOuTh, BaM
JIUIIb OJOCTATOYHO 3HATH 00 ux CyllieCTBOBaHHUH.

oid
Npentudurkarop o6wvekrta (object ID) mist cTpoku. DTOT CTONIOEI] HIPUCYTCTBYET, TOJILKO €CJTH Tabmuma
Obta co3maHa C ykazanmeM W TH O DS, unu ecjim B MOMEHT €€ co3faHus Oblla YCTaHOBJIEHaA

nepeMeHHast KoHurypanuu default with oids. 3ToT cTonbelr umeeT Tum oi d (C TEM Ke UMEHEM, UTO
¥ caM cTtonberr); moapobHee 00 3ToM Tume cM. Pa3zmesn 8.18.

t abl eoi d
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HNpenTndukatop oO0beKTa OIS TaOIUITLI, COmepKallei CTPOKYy. DTOT CTonbel] 0COOeHHO MOJIe3eH I
3ampoCcoB, UMEIOIIUX Aeji0 C uepapxuel HacjaemoBaHusA (cM. Pasmen 5.9), Tak Kak 63 HEro CI0KHO
oIrpemesiuTh, U3 KaKoM TabmuIlbl BEIOpaHa CcTpoka. CBsizaB t abl eoi d co cronbiiom oi d B Tabmuile
pg_cl ass, MOXXHO OyHeT IOMYYUTh UM TaOIIHIIHI.

Xmn
NpenTudpukatop (Kom) TpaH3akIuu, NoOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO €€

UHOVBUOYyaIbHOE COCTOSTHHE; NPU KaXXO0M U3MEHEeHUU CO3TaE€TCsl HOBas BEpPCHUS OOHOM U TOM Ke
JIOTUYECKOM CTPOKH.)

cmn
HoMmep komaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKIuK, T0OaBUBIIEH CTPOKY.

Xmax

UpenTndukatop TpaH3aKLUWM, yOanauBlied CcTpPoky, unu 0 O HeymaléHHOM BEpPCUU CTPOKH.
3HayeHUe 3TOTr0 CTOJIOI@a MOXKET OBITh HEHYJEBHIM M [IJi BUAMUMONM BEPCUU CTPOKU. ITO OOBLIYHO
O3HauaeT, 4YTO yHansiollas TpaH3aKIusd elle He Obla 3aduKcrHpoBaHa, UMM yOaleHue OBLIO
OTMEHEHO.

cnmax

Homep KoMaHOH B yOassiolled TpaH3aKIIuyu UIU HOJIb.
ctid

du3nyvecKoe pacnojiokeHue JaHHOM BEPCUU CTPOKU B Tabnuile. 3aMeThTe, YTO XOTS 110 ct i d MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3HaYeHue cti d u3MeHUTCs mpu BhITomHeHuu VACUUM FULL.
Takum obpaz3oM, cti d Henb3sd IPUMEHSATH B KaYeCTBE [OJITOCPOYHOT0 UAEeHTUDUKATOpPa CTPOKU.
51 ugeHTHPUKaUU JIOTUYECKUX CTPOK Jiydllle HCIoiab30BaTh OID unm maxe OOMIOTHUTENIbHBIN
mocnemoBaTelbHBEIM HOMED.

Komer OID mpepncTaBisaioT coboii 32-OuTHBIE 3HAYEHUS W BHIOMPAIOTCS M3 eguHOoro ainsa Bced CYBII
CY€TyuKa. B GOJIBIINUX UK HONTOKUBYIIUX 6a3ax HJaHHBIX 9TOT CYETYUK MOXKET IOUTHU 110 KPyry. Takum
o0pa3oM, He PEKOMEHAyeTCs PacCYUTHIBaTh Ha YHUKAJIBHOCTL OID, eciiu TOJIBKO BHI He 0OecliednTe €€
IOMOJIHUTEJIFHO. ECIIM BaM HY2KHO UAEHTUDUIIMPOBATb CTPOKHU TaOJIMIILI, HACTOSTEIILHO PEKOMEHIYETCS
HMCIIONIB30BaTh IIOCIEeOOBaTEeNbHOCTH. OOHAKO MOXKHO MCIIONIB30BaTh M Kombl OID, mpu BHEIIOITHEHUU
CIIEOYIOUIUX YCIIOBUM:

e Korpga mns umeHTHPUKAINE CTPOK Tabmul npuMeHseTcs OID, B KaxKOo# TaKoi TabmIuile qOIKHO
CcO3HmaBaThCs OTPaHUYEHUE YHUKAIbHOCTH fys cTonbiia OID. Korga Takoe orpaHUuYeHUe
VHUKAIbHOCTH (MJIM YHHUKAJILHBIN HHOEKC) CYIIEeCTBYeT, CUCTEMA T03ab0TUTCS O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIIAJ C yKe cyllecTByOmUMU. (KOHEYHO, 3TO BO3MOKHO, TOJILKO €CITHU
B TabOnulle MeHbIIIe 232 (4 MUIIMAPOOB) CTPOK, a Ha MPAaKTHKE TAOIHUIILI JOJIXKHEI OBITE TOPa3no
MEeHbIIle, MHaYe MOXKeT II0CTPafaTh MPOU3BOOUTEILHOCTh CUCTEMHEI.)

 Hukorpma He ciegyeT paccuuThBaTh, 4To OID O6ymyT yHUKaIbHBEI Cpenu BceX TaOIull; B KaYecTBe
rino6anbHOTO UOeHTHU(GHUKAaTOpa B paMKax 6a3bl JaHHBIX UCIIONb3YyHTe KoMOuHaIuio t abl eoi d u OID
CTPOKHU.

¢ KoneuHO, BCce 3T TaOIUIIE JOIXKHBI OBITh CO3MaHbI ¢ YKa3daHueM W TH O DS. B PostgreSQL 8.1 u
HOBee 110 YMOI4aHuIo nogpa3yMmenaercsa W THOUT O DS.

NpenTrduUKaTOPH TPaH3aKLUUM TaKXkKe SBIAIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH I10 KPYT'y. TO HE KPUTHUYHO IIPU IIPaBUJIbHOM oOciyxkuBauuu b]I; mogpodHee 06 3TOM CM.
['maBy 23. OgHaKo nojaraTbCsa Ha YHUKaJIbHOCTh KOOOB TPAH3aKIUU B Te€UYEHUE OJIUTEIBHOIO0 BPEMEHU
(mpu Gomee YeM MUIIMaApAe TPaH3aKIUW) He clenyeT.

NpgeHTHGUKATOPE KOMAaHI TakKXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUHM JTUMHT Ha 232 (4 munnuapga)
koMaHn SQL B omHOM TpaH3aknuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOTYyYaioT TOJTBKO
Te KOMaH[bl, KOTOPhIEe (paKTUUEeCKU U3MEHSIOT ComepKuMoe 0a3bl JaHHBIX.
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5.5. 13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaGmUIEL, @ 3aTeM IMOHSJIM, YTO AOMYCTHUJIM OITMOKY, MM U3MEHWIHUChL TpeOoBaHUS
BaIllETO MPUIOKEHUS, BBl MOXKETE YOAJIUTh €€ U cO30aTh 3aHOBO. Ho 910 6ymeT HeymoOHO, eciiu Tabmuia
y2Ke 3amoJIHeHa JaHHBIMU, WJIU €CJIU Ha He€ CChUIAIOTCS ApPyryue 00BeKTH 0a3hkl JAaHHBIX (HApUMeED, 0
BHelTHeMY Kiio4y). [Toatomy Postgres Pro mpemocTasnsier HaGop KOMaHA O MogudwKanum Tabmu,.
3aMeThTe, YTO 3TO IO CyTHU OTIIMYAETCS OT M3MEHEHUs OaHHBIX, COOepXKalIuxcs B Tabmume: 30ech MBI
ob6cyxkmaeM MOOUGUKAIIUIO ONIPENEeIEeHNS, UJTU CTPYKTYPHI, TaOJIHUIIHL.

Br1 moxerTe:

¢ JT00aBIATH CTOJIOIIEI

e Vpanars cTonOIIb

e JTo6GaBiIsITh OTPAaHUUYEHUS

e V@OanaTh orpaHUYEHUS

e H3MeHATb 3HAUYEHUS II0 YMOIYaHUIO
¢ H3MEeHATH TUILI CTOIOLIOB

e TleperMMeHOBLIBAThH CTOJIOIIEI

e IleperMMeHOBLIBAThH TAGIIUIIEI

Bce aTu medcTBUS BHIMIOJIHAIOTCS C nomolrbio KomaHoel ALTER TABLE; mogpoOHee O Hell BBl MOXKETe
y3HaTh B €€ CIIpaBKe.

5.5.1. lobaBneHue crondbua
[o6aBuUTEL cTONOEI BE MOXKETe Tak:
ALTER TABLE products ADD COLUWN descri ption text;

Hogeriit cTonberr 3a00MHsIeTCS 3aMaHHBIM [JI Hero 3HaueHueM 110 yMmondauuio (unu 3Hauenuem NULL,
ecnu BH He moOaBuTe ykaszanue DEFAULT).

HpI/I 3TOM BEI MO2KETe CPa3y OIIpPpeneyIuTh OrPaHUYEeHUA CTOJ'I6LIa, UCIIONIB3yA OOBIYHBIN CHHTAKCHUC:

ALTER TABLE products ADD COLUWN description text CHECK (description <> '");

Ha camom fesie 3mech MOXKHO MCIIOJIb30BaTh BCe KOHCTPYKIIWM, OOIyCTHMbIE B ONpefelleHUM CTOJOIa
B KoMaHIe CREATE TABLE. [loMHUTE OOHAKO, YTO 3HAUYEHUE 10 YMOJIYaHUIO OOJIXKHO YIOBJIETBOPSTH
OaHHBIM OTPAaHUYEHUSAM, 4TOOBI omepaums ADD BHIIOJTHUJIACh YCIIEIIHO. BHI TakxkKe MOXKeTe CHauala
3amo0JIHUTh CTOJIOEI] IPaBUJILHO, a 3aTeM A00aBUTL OTPaHNYEHUs (CM. HUXKE).

ITogcka3ka

[ob6aBneHue cTonbila co 3HaUeHUEeM 10 YMOIYaHUI0 IPUBOOUT K U3MEHEeHUIO BCeX CTPOK TabINIIEL
(B HUX OymeT coxpaHEHO HOBoe 3HaueHue). OQHAKO eCcnu 3Ha4YeHUe 110 YMOJTYaHHUIO He YKa3aHo,
Postgres Pro mozxkeT oboiiTuchk 6e3 (pusudeckoro usMeHeHus. I1osToMy, eciu BBl IIJIaHUPYETe
3all0IHUTEH CTOoNIOel] B OCHOBHOM He 3HaUeHUsIMU 10 YMOJIYaHulo, iydlle OyneT o0aBUThL CTOIOeI]
0e3 3HaUYEeHHs 10 YMOJITYaHMIO, 3aTEM BCTAaBUThL TpeOyeMble 3HaYeHUs ¢ moMoIbio UPDATE, a moToM
OoIlpeleNnuTh 3HaUeHue 10 YMOJIYaHUI0, KaK OllMCaHo HUXKE.

5.5.2. YpaneHue ctonbua
Yoanutes cTosnbel] MOXKHO TaK:
ALTER TABLE products DROP COLUWN descri ption;

IlaHHbIE, KOTOPBIE OLUIN B 9TOM CTOJIOIE, MCue3aioT. BMecTe co cTOIOII0M YAAISIOTCS U BKITIOYAIOIIHE €T0
orpaHudeHus: Tabauiel. OQHAKO, €CIIM Ha CTOJIOEI] CCHIIAETCsI OrPaHUYEHNE BHEIIHETO KJII04a APYTrou
Tabnunpl, Postgres Pro He yoanuT 3TO orpaHUYeHNe HeIBHO. Pa3pelInTs yoajleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BeKTOB MOXKHO, moO6aBuB yKalanue CASCADE:

ALTER TABLE products DROP COLUWN descri ption CASCADE;
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OO MeXaHu3M, CTOSIIIUHI 3a 93TUM, OmUCHIBaeTcsa B Pasmesne 5.13.

5.5.3. JobaBneHme orpaHuyYeHus

151 moGaBIeHUsT OTPAHUYEHUS UCIIOIB3YEeTCSI CHHTAKCHUC OrpaHudYeHus Tabauisl. Hanpumep:

ALTER TABLE products ADD CHECK (nane <> '');

ALTER TABLE products ADD CONSTRAI NT sonme_nanme UNI QUE (product no);

ALTER TABLE products ADD FOREI GN KEY (product group_id)
REFERENCES pr oduct _groups;

YTo6el mobaBuThk orpanundernune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHUS TaOIHUITH,
HUCTIONIB3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUWN product _no SET NOT NULL;

OrpaHquHHe IIPOXOOUT IIPOBEPKY aBTOMATHUYECKU U 6yneT J106aBJ'IeHO, TOJIBKO €CJIH €My
YOOBJIIETBOPAIOT HaHHEIE Ta6HI/IHBI.

5.5.4. YpaneHue orpaHn4yeHus

s ymaneHuWs OrpaHUYEHUS BBl [OJXKHBI 3HATh €ro uMs. Eciu Bbl He IIpHUCBawBaId €My HMsS, 3TO
HEesBHO CHejlajia CUCTeMa, ¥ BHI MOJIZKHBI BHISICHUTBL €ro. 3[ech MOXKeT OBITh ITojie3Ha KoMmaHaa psql \ d
H#H HHH###HE (MM OPYTHE IPOTPaMMbI, MOKAa3bIBAOIIKNE MOAPOOHYI0 MHGoOpMaIuio o tTabnuiax). 3Has
¥MSs, BBl MOXKETE HCIIOJIb30BaTh KOMAaHMY:

ALTER TABLE products DROP CONSTRAI NT some_nane;
(Ecnu BB UMeeTe [1eJI0 C MMEeHEM OorpaHuyYeHus Buaa $2, He 3a6yabTe 3aKJIIOUYUTh €T0 B KaBBIYKHU, YTOOH
9TO0 OBIJI AOMYCTUMBIN UAEHTU(GUKATOP.)

Kak u mpu ymameHum cTosOlla, €CIIM BHE XOTHTE YOalIUTh OrpaHHYEeHHe C 3aBUCHUMEIMU OOBLEKTaMHU,
mobaBbTe yKazaHume CASCADE. IlpuMmepoM TaKOH 3aBHCHUMOCTH MOXKET OBITh OrpaHHYeHHe BHEIIHEero
KJII0Ya, CBSI3aHHOE CO CTOJIOIaMy OTPAHUYEHUS IEPBUYHOI0 KITIOYa.

Tak MOXKHO ymanauTb orpanuydeHnus Jiro0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnonbs3yiTe KOMaHOy:
ALTER TABLE products ALTER COLUWN product _no DROP NOT NULL;

(Bcmomuwute, uto y orpanudenuiit NOT NULL HeT uMEH.)

5.5.5. A3MeHeHue 3Ha4YeHUA No YMOJIHaHUIo
Hazuauuts cTONOITy HOBOE 3HAYEHUE 110 YMOJTYaHUI0 MOXKHO TakK:
ALTER TABLE products ALTER COLUWN price SET DEFAULT 7.77;
3aMeThTe, UTO 9TO HUKAK He BIUSET Ha CYLIEeCTBYIOIIHNE CTPOKH TabGJIUIILL, @ IPOCTO 3a0aéT 3HaYeHue I10
YMOJIYaHUIO OJIA IIOoCenyrimux koMaun | NSERT.
Yto6BI yOaIuTh 3HAaUEHUE 10 YMOITYaHUIO, BEITIOJTHUTE:
ALTER TABLE products ALTER COLUWN price DROP DEFAULT;

IIpu 3TOM IIO CyTH 3HAUEHHWIO [I0 yMOI4YaHHIO ITpocTo npucBauBaercss NULL. Kak cnencrBue, ommOKU
He OyIeT, eclu BHl IIONLITAETECH yOAINUTH 3HaUEHUE 10 YMOJIYaHUIO, He OIIpelleJIEHHOe IBHO, TaK Kak
HesIBHO OHO cyuecTByeT U paBHO NULL.

5.5.6. I13MeHeHuMe TUNna AaHHbIX CTONOLa
YTo6nI Tpeodpa30BaTh CTONOEI B OPYTOM THUII HAHHBIX, KCIOJIb3YHTE KOMAHIY:

ALTER TABLE products ALTER COLUWN price TYPE nuneric(10, 2);

Ona OymeT ycCIelllHa, TOJIBKO €CJIM BCe CYIIeCTBYIOIIHMEe 3Ha4YeHUS B CTOJIOIe MOTYT OBITH HESIBHO
IpuBedeHH K HoBoMy Tumy. Ecnu TpebyeTcs: 6ojee cioxkHOe mpeoOpa3oBaHUE, BBl MOXKeTe J00aBUTH
yka3aHuue US| NG, ompepensoliee, Kak [IOJIYYUTHL HOBBEIE 3HAYEHUA U3 CTaphIX.
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Postgres Pro mommiTaeTcss Takxke npeo6pa30BaTL K HOBOMY THUIIYy 3HA4YEHUE CTOJ'I6I_Ia II0 YMOJIYaHHUIO
(ecmu oHO onpeneneHo) 1 BCE€ CBfA3aHHBIE C 3THM CTOJ'I6I_IOM OrpPaHHUYEHUA. Ho Hpeo6pa30BaHHe
MOZKET OKAa3dThCs HEIIPABUJIBHBEIM, XM TOI'DAd BEHI IIOJIYYHUTE HEOXKUIAHHBIE PE3YJIbTATHI. HOSTOMy OOBIYHO
JIy4qynie yOaJINThb BCe€ OI'PaHUYEeHUA CTOJ'I6Ha, rmepen TeM KaK MEHSATbH €ro THII, a4 3aTeéM BOCCO3OAaThb
MOJZ[I/I(I)I/IHI/IpOBaHHbIe OOJIZKHBEIM o6pa30M OTrPaHHUYEHUA.

5.5.7. NepenmeHOoBaHuMe cTondbua

Yrto6BI IEPEMMEHOBATDL CTOJIOEI, BEIIIOJTHUTE:
ALTER TABLE products RENAME COLUWN product_no TO product _numnber;

5.5.8. NepenMmeHoBaHue Tabnuubl
Taﬁnnuy MOZXKHO IT€epenMeHOBaTh TaAkK:
ALTER TABLE products RENAME TO it ens;

5.6. NpaBa

Korpa B 6a3e maHHBIX CO3maETCs 00BEKT, eMy Ha3HAYaeTCs Biapesien. BragenbuemM 0O0BIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOTHEH ONepaTop co3maHus. st OONBITHHCTBA THUIIOB 0OHEKTOB B MCXOTHOM
COCTOSIHUM TOJIBKO Biafenel] (MW CyIeproab30BaTellb) MOXKET AejlaTh C 0ObEKTOM BCE, YTO YTOOHO.
YT0o06BI pa3pelnTh UCHO0JIb30BaTh €r0 APYTUM POJIAM, HYZKHO JaTh UM Nnpaed.

Cy1iecTByeT HECKOJIBKO TUIIOB IIpaB: SELECT, | NSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRI GGER,
CREATE, CONNECT, TEMPORARY, EXECUTE u USAGE. Ha6op npaB, IPUMEHUMEIX K OIIPeaesIEHHOMY 00BEKTY,
3aBHUCHUT OT TUNa 00bekTa (Tabnuna, GyHkusa u T. A.). [lomHy0 nHOOPMAIIUIO 0 PAa3IUYHBIX TUIIAX IIPaB,
nonpmepxkuBaeMblx Postgres Pro, BeI HalieTe Ha cTpaHuile cupaBku GRANT. Brl TakkKe yBUOUTE, Kak
IPUMEHSIOTCS 3THU IIPaBa, B CIeAyIOIINX pa3feiax U rjiaBax.

Heotnemnemoe IIPaBO U3MEHATH UJIN YOAIIATh 00BEKT UMeeT TOJILKO Bllapgeiel] 00BeKTa.

OOBEKTY MOXKHO Ha3HAYUTh HOBOT'O BjIafiefiblla C MOMOIIbI0 KOMaHAHI ALTER IJist COOTBETCTBYIOIIETO
Tumna obwvekta, HanpuMmep ALTER TABLE. Cyneprnionb3oBaTenb MOXKET AelaTh 9T0 0e3 orpaHuYeHul, a
OOBIYHEIM TTOTb30BATENb, TOJILKO €CJIM OH SBJISIETCS OOQHOBPEMEHHO TEKYIIIUM BilafleliblieM o0beKTa (UIu
4JIeHOM DOJIU Biafesblia) U YJI€HOM HOBOU POJIM.

71 Ha3HAYEHUS IIpaB IpUMeHsIeTcsa KoMaHma GRANT. Hanpumep, eciu B 6a3e maHHBIX €CTh PO | 0€ U
TabnuIla account s, MpaBoO Ha U3MeHEeHHe TabJIUITLI MOXKHO [AaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO j oe;

Ecnu BMecTo KOHKPETHOI'O ITpaBa HAIIMCATb ALL, POJIb IIOJIYYUT BC€ IIPpaBa, IIDUMEHUMEBIE OIS oOBeKTa
9TOro THIIa.

Il Ha3HaYeHUs IIpaBa BCEM POJISIM B CUCTEME MOXKHO HCIIOIb30BaTh CIIelIuaIbHOe UM «ponu»: PUBLI C.
TakXke [OjIs yIPOIEHUS yIIPaBJIEHUs POJIIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO IO0JIb30BaTEIEeH,
MOZKHO HAaCTPOUTH «I'PYIIMIOBEIE» POJIH; IOapoOHee 06 aToM cM. ['maBy 20.

YToOBI MUIIKUTH ITIOIb30BaTeJIeH ITPaB, UCIOIb3yHTe KoMaHoy REVOKE:
REVCKE ALL ON accounts FROM PUBLI C,

Oco6rle mpaBa Bragenbila 00beKTa (TO eCTh ITpaBa Ha BHIIOIHeHHe DROP, GRANT, REVOKE u T. [.) Bcerma
HEesIBHO 3aKpeIlJIeHH 3a BIaZlelIblieM U UX HeNIb3s Ha3HAUYUTh UM 0ToOpaTh. Ho Biamesnel o6 beKTa MOXKET
UIUTEL ce0s1 OOBIYHBIX IPAaB, HAIIPUMEP, PA3PELINTh BCEM, BKITI0O4Yas ce0sl, TOJIbKO YTEeHUE TaOIIUITH.

OOBIYHO PACIIOPAKATHLCS IIPaBaMK MOXKET TOJIBLKO Biageell 00beKTa (MK CylIepIIonb3oBaTeslb). OmTHAKO
BO3MOXKHO HATh IIPABO [OCTYIIA K 0OBEKTY «C IIPABOM IIepeJadi», YTO IIO3BOJIMT MOIYyYUBIIEMY TaKoe
IIpaBoO Ha3HaAu4aTh ero OpyruM. Ecim Takoe mpaBo mepemayu BIIOCIEOCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYWJI JaHHOE IIPaBO MOCTyIla (HEelmoCpPeOCTBEHHO HIIH IIO I[ellIoYKe Mepenauwu), MOTepsIioT ero.
IMTogpo6Hee 06 aToMm cM. cupaBKy GRANT u REVOKE.
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5.7. MOJINTUKMU 3aLLUTblI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi koMmaumoii GRANT, Ha ypoBHe TaGuIl
MOZKHO OMNPEIEeNNuTb NOAUMUKU 3dUUMbl CMPOK, OTPAaHUYUBAIOIINE [JIs I0JIb30BaTelell Habophl CTPOK,
KOTOpBIE MOTYT OBITH BO3BpAIleHbl OOBLIYHHEIMU 3alpocaMH UM O00aBleHBl, U3MEHEHB W yHOaJIeHH
KOMaHaMH1, U3MEHSIONIMMM JaHHBIe. ITO Ha3hkIBAaeTCsS TaKxkKe 3aw,umoll Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaOGiaHIBI HE HMEIOT IIOJIMTHK, TaK 4YTO eClH cucTeMa IrpaB SQL
paspelraeT moJIb30BaTEII0 JOCTYII K TabIuIle, BCe CTPOKHU B HEW OJMHAKOBO OOCTYIHBI OJIS YTEHUS WA
H3MEHEeHUs.

Korpa mns TaGmuilkl BKIIOYAETCS 3alluTa CTPOK (¢ moMoIbio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00BI9HBIE 3aIIPOCH K TabsuIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK IOJIZKHEI
pas3pemarbCsi TOJIMTUKOM 3aluThl CTPoK. (OmHAKO Ha Bafenbla TaOJUILI TaKWe ITOIUTUKUA OOBIYHO
He melcTByIOT.) Ecnm monuTuKa miis TabnuIlkl He ompedesieHa, MPUMEHSETCS ITOIUTHKA 3allpeTa IIo
YMOJITYQHHUIO, TaK YTO HUKAKWE CTPOKH B 3TOM Talbjulle HENIb3sd YBUAETH MM MomuduiupoBaTh. Ha
omepaluu ¢ Tabmuie B 11e10M, TakKue Kak TRUNCATE u REFERENCES, 3aruTa CTPOK He PacIIpOCTPaHsIeTCs.

IMonmuTUKY 3alIUTHE CTPOK MOTYT IIPUMEHSITLCS K OHpenesIEHHBEIM KOMaHIaM W/UIIH POnsaM. ITOMUTUKY
MOXKHO OIIpeeNuTh KakK IPUMeHseMyio K KoMaHgaMm ALL (BceM), mu6o SELECT, | NSERT, UPDATE u DELETE.
KpomMe Toro, oM TUKY MOXKHO CBSI3aTh C HECKOJIBKUMHU POJISMU, IIPU 3TOM AeHCTBYIOT OOLIYHBIE TTPABUIIA
YJIEHCTBa U HACJlIeqOBaHUAA.

YtoOLl oOmpemesiuTh, KaKWe CTPOKH OydyT BHOUMBIMM MM MOTYT HM3MEHSThCA B Tabmuile, [Ois
MMONMUTHUKHN 3aJaéTCsl BhIpaXkeHHe, BO3Bpalllaiolliee JIOTUYECKUIH pe3ysbTaT. OTO BHIpaxkeHue OymeT
BBIUUCHISATBCS OJIS KaXXOOM CTPOKHU Ilepef OPYTHMMH YCIOBUSMHU UMW (GYHKIUSAMU, IOCTYIIAIOUIUMU U3
3ampoca mnonb3oBaTens. (EOQUHCTBEHHBIM HCKIIOUEHMEM U3 3TOrO IIpaBUJIA SIBIISIOTCS #H#####H#H##H
byHKUIMYM, KOTOpPHIE TAPAaHTUPOBAHHO He [OIIYCKAIOT YTeUKU NHGOPMAalUK; OIITUMHU3aTOP MOXKET PEILINUTD
BBHIITOJTHUTL O9TH (QYHKIMU OO0 IIPOBEPOK 3allUTHl CTPOK.) CTPOKM, OJIsi KOTOPBIX 3TO BHIPaKeHUE
BO3BpalllaeT He true, obpabaTeBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBISITL HaGOpPOM CTPOK,
KOTOpBIE MOXKHO BHUOETh, ¥ HAOOPOM CTPOK, KOTOPBEIE MOXKHO MOOHU(DUIIMPOBATh, B IOJIUTHKE MOXKHO
3amaTh OTHEeIbHEIE BEIPaXKeHUs. BripakeHus MOJIUTHK 00pabaTHBAIOTCS B COCTaBe 3ampoca C IIpaBaMH
HMCIIOJTHSIOIET0 ero MoIb30BaTeNsI, HO OJisd oOpalleHus K JaHHBIM, HeJIOCTYIIHbEIM 3TOMY II0Ib30BaTellIo,
B 9THUX BEIPAZKEHUSIX MOTYT IPUMEHSATHCS PYyHKIIMHU, OIIpedesiolnne KOHTEKCT 6e30IacHOCTH.

Cynepnosib30BaTeNnu U poiii ¢ aTpubyrom BYPASSRLS Bcerga oOpalmaioTcs K TabJuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brnapmenbiia TaGIUIlEl 3a1UTa CTPOK TOXKE He NeWCTBYEeT, XOTSI OH MOXKET BKIIOUUTE €€
s ce6s1 MPUHYAUTENbHO, BEIITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeOT'beMJ'IeMOG HpaBO BKJIIOYATHh UJIX OTKJIIOYATH 3aI_LII/ITy CTpOK, a TaKzxXKe onpe,uen;{Tb ITIOJINTUKU OJIAd
TabJIUIEI, UMEeeT TOJIFKO e€ Biameriell.

Ins co3gaHus MONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a gis ymanerust — DROP POLICY. YTo6®l BKITIOUUTE UJIU OTKTIOYUTD 3AIUTY CTPOK OJIST OTIPENEIEHHON
TabIUITLI, BOCHOJIB3YyHTeCh KoMaHmou ALTER TABLE.

Kaxmgo#t monuTHKe Ha3HAYaeTCs UMS, IIpU 3TOM HOJIA OITHOM’ T8.6JII/II_H:>I MOZKHO OIIpege/InTb HECKOJIBKO
IONUTHUK. TaK KakK IMOJIUTUKH IIPUBA3aHEI K Ta6JII/II_IaM, KazXnas IIOJIMTHUKa OJIA T8.6J'II/IHI:>I OOJIZKHa UMEThb
YHUKAJIbHOE UMJ. B Pa3HBIX Ta6n1/1uax IIOJIMTUKK MOT'YT UME€Th OOMHAKOBBEIE KUMEHaA.

Korpa Kk onpenen€éHHOMY 3aIlpoCy IIPUMEHSIOTCS HECKOJIBKO TTOJIUTUK, OHU 00BeOUHSIOTCS JIOTUYECKUM
CII0KEHHUEM, TaK 4YTO CTpoKa OyAeT AOCTYIIHA, €CJIM 3TO Pa3pPellInT KaKasa-In00 NoJIuTHuKa. DTO IOH00HO
TOMY, KaK HEKOTOopas PoJIb II0JIy4YaeT IIpaBa BCeX POoJiei, B KOTOPHIE OHa BKJIIOUEHA.

B kauectBe IIPOCTOr0 IpUMepPa, CO3[aTh MOJIMTUKY [OJIsI OTHOIIEHUS account, IMO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM nanager s O6paH.IaTBC5I K CTPOKaM OTHOIIEHHUA U IIPKU 3TOM TOJIBKO K CBOMM, MO2KHO TakK:

CREATE TABLE accounts (nmanager text, conpany text, contact _emmil text);

ALTER TABLE accounts ENABLE ROW LEVEL SECURITY,
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CREATE POLI CY account _managers ON accounts TO managers
USI NG (manager = current_user);

OTa TOoMWMTUKa HEABHO moapa3yMeBaeT U mnpepnoxeHue W TH CHECK, MOeHTHYHOE IIPEeOJIOKEeHUIO
USI NG, mo3TOMYy yKa3aHHOE OTrpaHUYeHHe IPUMEHSEeTCS M K CTPOKaM, BHIOMpaeMBIM KOMaHOoOM (Tak
YTO OOVWH MeHeOxXep He MoxeT BHNONMHUTL SELECT, UPDATE unu DELETE gjis CyIlieCTBYIOLIUX CTPOK,
IpUHaAIex)kallux IPYyroMy), U K CTpoKaM, U3MeHsIeMBIM KOMaHIo# (Tak 4yTo KoMaHaaMu | NSERT u UPDATE
HeNb3d CO30aTh CTPOKM, IPUHAAJIeXKalllue APyroMy MeHeaxKepy).

Ecnu ponb He 3amaHa, TuOO0 3afaHO CIeluaabHOoe UM IIoJab30BaTensa PUBLI C, MOMUTHKA IPUMEHSIETCS
KO BCeM IIOJIb30BATEeIIM B HaHHOM cucTeMe. YTOOBI BCe MOJIL30BATENIM MOTJIM OOpPATHUTLCS TOIBKO K
CcOoOCTBEHHOU CTPOKe B TaOmHIle User S, MOXKHO MPUMEHUTH ITPOCTYIO MOTUTHKY:

CREATE PQOLI CY user _policy ON users
USI NG (user_nanme = current_user);

910 paboTaeT MOmOOHO MPEOBIAYIIEMY HIPUMEDY.

YToOBI OIPENENUTD OJI CTPOK, HOOABIsIEMEIX B TA0JIHUILY, OTAEIbHYIO IOJIMTUKY, OTIIMYHYIO OT IIOJINTUKH,
OTPAaHUYMBAIOIIEH BUIUMBIE CTPOKH, MOXKHO CKOMOWHHUPOBATh HECKOILKO MONMUTHUK. ClemyroIias mapa
IIOJINTHUK IIO3BOJIUT BCEM II0JIB30BaTEJIAM BUOETH BCE CTPOKHU B Ta6J'II/II_Ie user s, HO U3MEHATH TOJILKO CBOIO
COOCTBEHHYIO:

CREATE PCOLI CY user _sel _policy ON users
FOR SELECT
USI NG (true);

CREATE PCLI CY user _nmod_policy ON users
USI NG (user_nanme = current_user);

s komaugbl SELECT 3TH OBe MOMUTHUKYA 00BeOUHSIOTCS onepalinei OR, TaK YTO B UTOT€ 9TO IIO3BOJISET
BRIOMPATH BCE CTPOKH. [IJIs KOMaH[ APYTHUX TUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, UTO U paHblIle.

3ammTy CTPOK MOXKHO OTKJTIOYMTH Tak Ke KoMaHOolu ALTER TABLE. ITpu OoTKITI0OUeHUH 3alllUTHI, TOTUTHUKH,
ompeneneHHble Ot TaOIUIlEl, He yOaJIsIIoTCs, a IPOCTO UTHOPUPYIOTCS. B pe3ynbTaTe B Tabnuie OyOoyT
BUOHBI U MOTYT MOOUMUIIMPOBATHLCS BCE CTPOKH, C YYETOM OTPAaHUYEHUN CTAaHOAPTHOMN CHUCTEMEI IIpaB
SQL.

Huxe moka3aH pa3BEPHYTHIM IIPUMEpP TOTO, KaK 9TOT MeXaHU3M 3allUTHl MOXKHO HOPUMEHSATH B
ITPOU3BOACTBEHHOM cpene. Tabmuia passwd umutupyeT Qain naposnei B Unix:

- - HURRHH HERREE #HE SR ###RE passwd
CREATE TABLE passwd (

user _nane text UNI QUE NOT NULL,
pwhash t ext,
ui d int PR MARY KEY,
gid int  NOT NULL,
real _nane text NOT NULL,
hone_phone t ext,
extra_info t ext,
hone _dir text NOT NULL,
shel | text NOT NULL
)
CREATE ROLE admi n; -- #########H#HAS
CREATE ROLE bob; - - HHHAHHE BHHRRHH TR
CREATE ROLE alice; -- ####### #HH##HHARHHS

- - HEHHBHBHHR HEHBHHR
| NSERT | NTO passwd VALUES
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("admn', ' xxx',0,0," Admn',"'111-222-3333" ,null,"/root','/bin/dash");

| NSERT | NTO passwd VALUES
("bob',"'xxx"',1,1,"Bob',"' 123-456-7890', null,"'/honme/bob',"'/bin/zsh');

| NSERT | NTO passwd VALUES
("alice',"xxx",2,1," Alice',"'098-765-4321" ,null,'/honme/alice','/bin/zsh');

- - HEHHBHBHAR HHHBHARE HHE HBHE HBHBHER HBHBHE HH HBHARE #HAHH
ALTER TABLE passwd ENABLE ROW LEVEL SECURI TY;

- - HHHBHHHR HHBHHHH
- - HHHBHHHBHHHTS HEHHE HHHRHE # HHBHEHEHE BHEHE SRR
CREATE PCLI CY admin_all ON passwd TO admin USING (true) WTH CHECK (true);
- - HHHBHHT HHAGHHHRRHER HHARH BHHHRE HHE HERHHEH
CREATE POLI CY al | _vi ew ON passwd FOR SELECT USI NG (true);
- - HHHBHHH HHAGHHHBHHHE HHARE BHHHERT AR HERT R, B
- - HH BHHHE HHBHHH HHHRHEHBHEHE SRR HRHHH
CREATE PCLI CY user _nmod ON passwd FOR UPDATE
USI NG (current _user = user_nane)
W TH CHECK (
current _user = user_nanme AND
shell IN ('/bin/bash',"/bin/sh','/bin/dash','/bin/zsh','/bin/tcsh')

);

- - HUARHHHHHT R HHARRR HEE BT B
GRANT SELECT, | NSERT, UPDATE, DELETE ON passwd TO admi n;
- - HUARHHHHHTRRE HHATH G R HTR R R
GRANT SELECT
(user_name, uid, gid, real_name, honme_phone, extra_info, honme_dir, shell)
ON passwd TO public;
- - HUBRHHHHHT TR HHHTHE G BRI HT R
GRANT UPDATE
(pwhash, real name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEAUTHCS B TOM, YTO OHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMy IIPUMEPY, 3TH KOMaHOBl ITOKA3BIBAIOT, YTO
cHucTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- - HHUARHHHHHTTRE BT BT SR HHHRRE # HHEH
post gres=> set role adm n;

SET

post gres=> tabl e passwd;

user_nane | pwhash | uid | gid | real _name | honme_phone | extra_info | hone_dir |

shel |

----------- T S e T T T
o,

adm n | xxx | 0 | 0| Admn | 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 | | /hone/alice
| /bin/zsh

(3 rows)

- - HURRHHE,  BRE HHHRE ST B
postgres=> set role alice;

SET

post gres=> tabl e passwd;

ERROR: permission denied for relation passwd
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post gr es=> sel ect user_nane, real _nane, home_phone, extra_i nfo, hone_dir, shel |l from passwd;

user_nane | real _name | honme_phone | extra_info | hone_dir | shel |
----------- T T g
adm n | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/ bob | /bin/zsh
alice | Alice | 098-765-4321 | | /hone/alice | /bin/zsh
(3 rows)

post gr es=> update passwd set user_nane = 'joe';

ERROR: permi ssion denied for relation passwd
- - HURRH SR HHEHHETEE T #RE (H###R real _nane), ## ## HHH SR H#HER HHEEHIE

post gres=> update passwd set real _nane = 'Alice Doe';

UPDATE 1

post gr es=> update passwd set real _nane = 'John Doe' where user_nane = 'admn';
UPDATE 0

post gr es=> update passwd set shell = '/bin/xx";

ERROR: new row vi ol ates WTH CHECK OPTION for "passwd”

post gres=> del ete from passwd;

ERROR: permi ssion denied for relation passwd

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

ERROR: permi ssion denied for relation passwd

- - HURRH HHHAR HHEHHHTRE HHHHTR HRRRE, HTRRE HTRR R HRRREE #iRRRE RLS B
HRHHHH I

post gr es=> update passwd set pwhash = 'abc’;
UPDATE 1

Ha IIPOBEPKHA CCBIJIOYHOM II€JIOCTHOCTH, HaIIpUMeD, Ha OTPaHUYE€HUSd YHUKAJIBHOCTHU ¥ BHEIIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OAa He PACIIPOCTPAHSAETCH, YTOOLI He HapyliaiaCh LEJIOCTHOCThE HaHHBIX. HOSTOMY
OpPraHu3aluio U IIOJIMTUKHU 3alllUTEI HA YPOBHE CTPOK HeO6XO,'E[I/IMO TIIAQTEJIbBHO HpOpa6aTI>IBaT]3, 4yTOOLI HE
BO3HHUKIIUA «CKPEBITHIE KAHAJIBI» YTE4YKHU I/IH(bOpMaI_II/II/I qyepe3 3TU IIPOBEPKU.

B HEKOTOPHIX CIydYasix BazKHO, YTOOHI 3aI[UTa Ha YPOBHE CTPOK, HaoOOPOT, He fmelicTBoBana. Hampumep,
pe3epBHOE KONIHUPOBaHUE MOXKET OKa3aThbCSA IIPOBAJIbHEIM, €CJIM MeXaHHW3M 3alllUThl Ha YPOBHE CTPOK
MoJil4a He [acT CKONWPOBaTh KakKue-TM00 CTPOKU. B TakoM ciydae BH MOXKETE YCTAHOBUTBL [IJIS
nmapaMeTpa KoHurypamnuu row security 3Hadenue of f . 9To camo 1mo cebe He OTKJIIOUUT 3allUTy CTPOK;
IIPYU 9TOM MIPOCTO OymeT BhigaHa oImuOKa, eClIU Pe3yabTaThl 3amrpoca OTGUIbTPYIOTCS IIOTUTUKOM, C TEM
4TOOBI MOXKHO OBLIIO U3YYUTh IPUYUHY OMIUOKY U YCTPAHUTE €€.

B npuBenéHHBIX BHIIE IPUMEpax BhIPAXKEHUS IOJIUTUKK YYUTHIBAIU TOJILKO TeKyllIne 3HauyeHUs B
3ampanmBaeMoy UiIu U3MEeHSIeMON CTPOKe. DTO CaMBIi IPOCTOM U Haubosiee 3hGHEeKTUBHEIN 10 CKOPOCTHU
BapHaHT; 110 BO3MOXKHOCTH peajn3aliio 3allluThl CTPOK ClieqyeT IPOeKTUPOBaTh UMEHHO Tak. Eciu ke
U1 IPUHSATUSA PELIeHUs 0 OCTyIle HeoOXomuMo o0pamaThCs K APYrUM CTPOKaM UJIU ApPyruM TabmuiiaMm,
9TO MOIKHO OCYIIEeCTBUTHL, NPUMEHSS B BHIPAXKEHUSX IOJIMTUK BJIoXKeHHBIe SELECT unu (QyHKIINH,
cogepxamue SELECT. OgHakKO y4THUTe, YTO IPU TaKOM peanu3alyd BO3MOXKHBI YCJIOBUS TOHKH, UTO
YpeBaToO yTe4yKoi nHpoOpMaluu, eCiu He IIPUHATh MEPHl IPEIOCTOPOXKHOCTU. HanpuMep, pacCMOTpUM
CIIEeOYIOITYI0 KOHCTPYKIIUIO TabIniI:

- - HHHRHHHHHTT B ST
CREATE TABLE groups (group_id int PRI MARY KEY,
group_nane text NOT NULL);

I NSERT | NTO groups VALUES

(1, "low),
(2, ' mediunm),
(5, '"high");

GRANT ALL ON groups TO alice; -- alice #i##H# HiHHHHIHHIHY

GRANT SELECT ON groups TO public;
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- - HHHBHHHBHHT BHAGHHT BHERRHERRE B R HR R
CREATE TABLE users (user_nane text PRI MARY KEY,
group_id int NOT NULL REFERENCES groups);

| NSERT | NTO users VALUES
("alice', 5),
(" bob', 2),
("mallory', 2);

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

- - HERRHHE,  HRRHHHTE BT ST
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

I NSERT | NTO i nf or mati on VALUES
('barely secret', 1),
("slightly secret', 2),
("very secret', 5);

ALTER TABLE i nf ormati on ENABLE ROW LEVEL SECURI TY;

- - HURRHE HHARRE HHHE BHEHHEE BHE HETRRE AT #HTR R TRRE # group_i d,
- - HURRHHE HER BT gQroup_i d #EHHHE SR
CREATE PCLICY fp_s ON information FOR SELECT
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nanme = current_user));
CREATE POLI CY fp_u ON information FOR UPDATE
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nanme = current_user));

- - HEt BEHHHHRR TR # HHESHEEE, BT R #% RLS
GRANT ALL ON i nformation TO public;

Temnephb IPennonoxkuM, 4To Amnuca (posb al i ce) KejmaeT 3anucaTh «ClIerkKa CeKpPeTHY» WH(GOPMAIIHIo,
HO TIPW 9TOM He X04eT fmaBaTh mal | ory moctyn K Hell. OHa AenaeT ClenyoIee:

BEG N,

UPDATE users SET group_id =
UPDATE i nformation SET info
COW T;

1 WHERE user_nane = 'nallory';
= '"secret frommallory' WHERE group_id = 2;

Ha mepBbIii B3T/IS0 BCE HOPMalbHO; nal | or y HU Mpu KaKWX yCIOBUSAX He NOJIKHa YBUIETh CTPOKY «secret
from mallory». OgHaKo 3mech BO3MOXKHO ycinoBue ToHKHU. Ecnu Manmopu (posb nal | ory) mapasnneabHO
BBITIOJTHSIET, CKaXKeM:

SELECT * FROM i nformati on WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3akKnus B pexmMme READ COWM TTED, oHa cMoxkeT yBupeTh «secret from mallory». 3To
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU i nf or mati on cpaly mocjie TOro, KaK 3Ty CTPOKY
u3meHuT Anmca (pomnb alice). OHa 3abnokupyeTcs, oxupas (PUKCUPOBAHUSA TpaH3aKIUM AJIKCH, a
3aTeM IIPOYUTaeT U3MEeHEHHOE COlepKUMOe CTPOKHU Oarogaps npepioxenuto FOR UPDATE. OgHako Ipu
9TOM U3MEHEHHOE COOepXKUMOe user s He OyoeT NpOoYUTaHO HeSIBHEIM 3anpocoM SELECT, Tak KakK 3TOT
BroxkeHHBIN SELECT BrimonHseTcs 6e3 yka3zanusg FOR UPDATE; BMeCTO 3TOTO CTPOKa USer s YUTaeTcs U3
CHUMKA, IIOJIy4eHHOTO B Hadasle 3ampoca. TakuM o0pa3oM, BhEIpaXkKeHUe IIOMUTUKU IPOBEpPSeT cTapoe
3HaueHUe YPOBHS NIPUBUJIETUN ITOIb30BaTeN mal | ory ¥ mo3BosgeT el BUAEeTh U3MEHEHHYIO CTPOKY.

O6oiiTH 3Ty IPOOGJIEMYy MOXKHO HECKOJNIBKHMHU ciiocoOamu. [lepBoe IpocCToe pelleHue 3aKITI0YaeTCs B
ucnone3oBanuu SELECT ... FOR SHARE BO BioxXeHHBIX 3anpocax SELECT B monmuTHUKax 3allfUuThI
cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BaTENISAM IIpaBo UPDATE B lLieieBOM
Tabnuile (3mech users), 4TO MOXKeT OBITh HexXejgaTenbHO. (XOTSd MOXKHO HPUMEHHTH eIEé OOHY
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TIOJIUTUKY 3allUTH CTPOK, YTOOBI OHM HE MOTJIM NPAKTUYECKU BOCIIOJIB30BATLCSA ITUM ITPABUIIOM;
00 TTOMECTUTH BJIOKEHHBIW SELECT B (QYHKIIWIO, OIIPEmessionIyi0 KOHTEKCT Oe3omacHocTH.) Kpome
9TOT0, AKTUBHOE MCIIOJIb30BaHUE OJIOKMPOBOK CTPOK B II€JI€BOM TaOIUIle MOXKET IIOB/IE€Yb IIPOOGJIEMEI
C TIPOU3BOOUTEIILHOCTHIO, OCOOEHHO IIPW YACTHIX M3MEHEHUsX. [Ipyroe pelreHue, MPaKTUYHOE, €CJIU
uenieBass TabnuI@a M3MEHSIETCS HEYACTO, 3aKJIIOYAeTCsl B MCKITIOUMTENIBHOM OJIOKMPOBKE II€I€BOMU
TabGIUIEI TpU U3MEHEeHWH, 4TOOb HMKaKWe MapajijebHble TPAaH3aKIUKU He BUOEJIM CTaphle 3HAUYEHUS
CTPOK. JIn60 MOKHO IPOCTO HOKOATHCS 3aBEPIIEHUS BCEX MapaljieJIbHBIX TPAH3aKUIWH IT0C/Ie U3MEHEHU S
B LIeJIeBOY TabmuIle, IpeKae YeM BHOCUTh U3MEHEHHUSI, pACCYNTAHHLIE HAa HOBBLIE YCJIOBUS O€30ITaCHOCTH.

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

5.8. CxeMbl

Knacrep 6a3 manHbIx Postgres Pro comepzKuUT OOMH WM HECKOJIBKO MMEHOBAHHBIX 3K3EMIIISIPOB 06as.
Ha ypoBHe KimacTepa CO3HAIOTCS POIKM M HEKOTOphle ApPyrue OoOBLeKTH. IIpu 9TOM B paMKax OTHOTO
TIOOKITIOYEHUS K CepBepy MOXKHO oOpalaThCs K JaHHBIM TOJIBKO OOHOM 6a3bkl — TOM, YTO ObljIa BEIOpaHa
IIPH YCTAaHOBJIEHUN COeOUHEHMUS].

IIpumMeuyanue

TTonk30BaTenu KiacTepa He 00s3aTelbHO OyAyT MMETh MOCTYI KO BceM 0a3aM HaHHBIX 3TOTO
KjacTepa. ToT (akT, YTO PONIM CO37AIOTCS Ha YPOBHE KjacTepa, O3HadYaeT TOJIBKO TO, YTO B
KJjlacTepe He MOXKeT OBITH OBYX POJIel j 0e B pa3HBIX 0a3aX MaHHHIX, XOTS CHCTEMa IO3BONSET
OTPAHUYUTE MOCTYII j 0€ TOIBKO HEKOTOPHIMU 0a3aMu aHHBIX.

Baza paHHBIX COOEPKUT OOHY UJIM HECKOJIBKO UMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO OUepenhb comepzKaT
Tabnunel. CxeMbl TaKXe comepzkKaT MMeHOBaHHBIE OOBEKTHl APYTUX BUAOB, BKJII0OYas TUNLI OAHHBIX,
dyHKIIUY ¥ onepaTopkl. OOHO U TO Xe UM 06BbeKTa MOXKHO CBOOOOHO MCIOJIb30BaTh B PA3HKLIX CXEMaX,
HanpuMep u schemal, u nyschema MoryTt comepzkaTth TabGnulkl ¢ UMeHeM nyt abl e. B oTnuuyme ot 6a3
IaHHBIX, CXeMHBl He OTPAaHUYUBAIOT JOCTYI K JaHHBLIM: IIOJIb30BaTeIU MOTYT oOpamaTthCcsa K 060beKTaM B
10001 cxeMe TeKyIel 0a3bl JaHHBIX, eCJIM UM Ha3HaueHbl COOTBETCTBYIOIINE IIpaBa.

EcTh HECKOJTBKO BO3MOXKHEBIX OG"bHCHGHHfI, OJIsi 4ero CTOUT IIPUMMEHATE CXEeMBI:

* Yro6rl opHy 6a3y maHHBIX MOTJIK MCIIOJIb30BaTh HECKOJILKO II0JIh30BaTeiell, He3aBUCUMO OPYT OT
opyra.

* YToOH 00BeAUHUTL 00BEKTH 6a3bl JAHHBIX B IOTUYECKHE TPYIINH IJIg 00JIETYEHUS YIIPaBlIeHUs
UMH.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3Hbie IIPUJIOKEHMUSI, ¥ IIPU 9TOM He BO3HUKAJIO KOHGIIUKTOB
HUMEH.

CxeMHI B HEeKOTOPBIM CMEICJIE HO)IO6HBI KaTajoramM B OHepaHI/IOHHOﬁ cucreMe, HO OHHU He MOIyT OBITh
BIJIO2ZKEHHBIMMU.

5.8.1. Co3paHue cxembl

st co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 5TOM BEL OIPEREISIETE UM CXEMEL
110 CBOEMY BHIOOPY, HAIIpUMEDP TaK:

CREATE SCHEMA nyschens;

YTtoO6HI cO30aTh OOBEKTHI B CXEME UJTH 00PATUTHCS K HUM, YKa3bIBAlTE NO/JHOE UMS, COCTOSIIee U3 UMEH
CcxeMbI ¥ 00beKTa, pa3fgenEéHHBIX TOYKOMN:

BHH#H . HHBHBHH

9ToT cuHTaKcuC paboTaeT Be3de, TOe OXKHAAETCS WMs TaOIHMIBI, BK/IIOYAss KOMAHOLI MOOUGUKALNU
TaOIUITEI ¥ KOMaHOb 00paboTKY JaHHBIX, 00CyKOaeMble B CIIemyIomuX ritaBax. (171 KpaTKOCTH MHI OymeM
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TOBOPHUTB TOJIBKO O TaBGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUITEI UMEHOBAHHBIX 00HEKTOB,
HaIMIpUMeEpP, TUIH ¥ QYHKIMN.)

EcTh e1né 6osiee oOMINE CUHTAKCUC
HHHHT HERHHR . RS RS

HO B HACTOSIIEe BPEMS OH ITOOAePKUBAETCS TOJIBKO [yt (OpPMaJIbHOTO COOTBETCTBUS cTaHmapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI ITOOKJTIOYEHEL.

Takum O6p€130M, CO30aTh Ta6m/1uy B HOBOM CXeMe MOIKHO TakK:

CREATE TABLE nyschema. nytabl e (

)

Y1068 yOaIUTh IIYCTYIO CXeMY (He COepzKallyi0 00bEKTOB), BEIIIOITHUTE:
DROP SCHENMA nyschens;

YoanuThk cXeMy CO BCEMU COOepzKalllUMUCS B Hell 00beKTaMKu MOXKHO TaK:
DROP SCHEMA nyschena CASCADE;

CTOoLAIUH 3a 3TUM OOIIUHN MeXaHU3M onucaH B Pazmene 5.13.

YacTo GBIBaeT HYKHO CO3[aTh CXeMy, BIaie/IblleM KOTOpPOo¥ OymeT Apyro# Iojab30BaTesib (3TO OOUH U3
Cc1rtoco00B OrpaHHUYeHUs MOJIL30BATEIeH MPOCTPaHCTBAaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMNA ### ##### AUTHORI ZATI ON ###  #H#H##HHARHH;

Brl maxke MOXKeTe OIYCTUTh UMSI CXEMEI, B 9TOM ClIydae UMeHeM CXeMBl CTaHeT UMs IToIb30oBaTensa. Kak
3TO MOZKHO IMPUMEHSITh, onucaHo B [logpa3mene 5.8.6.

CxeMbl C UMeHaMM, HaUMHAIOIIUMUCS C Pg_, ABIAIOTCA CHUCTEMHBIMH; ITIOJIB30BATEJIAM HE€ Pa3pPEIIeHO
HUCIIOJIb30BATh TAKHWE€ MMEHaA.

5.8.2. Cxema public

IIo aToro Mel co3gaBanu TabIUIL, HE YKa3kiBas HUKaKue MMeHa cxeM. [1o yMomdyaHuio Takue TabIuIThl
(n mpyrue OOBEKTHI) aBTOMATHMYECKM IIOMeIlaloTcs B cxeMy «public». OHa comepXUTCS BO BCEX
co3maBaeMbIx 0a3ax maHHBIX. TakuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
S5KBUBaJIeHTHA:
CREATE TABLE public.products ( ... );

5.8.3. NMyTb noucka cxemsbl

Besme mucaTh MONHBIE UMEHA YTOMUTENBHO, ¥ YaCTO BCE PABHO JIyUIlle He MPUBS3HIBATH MPUIIOKEHUS
K KOHKpeTHOU cxeMe. [ToaToMy K TabmuiamM 0OBIYHO 00PAIaloTCsA MO0 HeNO/AHOMY UMEHU, COCTOSIIeMY
IIPOCTO U3 UMeHH Tabnuilkl. CucTeMa ompefiesisieT, Kakass UMeHHO TabnIuila oaqpa3yMeBaeTCsl, UCTIOIb3y s
Nnymb NOUCKAd, KOTOPHIM Tpe[CcTaBiseT co00M COHCOK HpPOCMaTpPHUBaeMbIX cxeM. I[lompa3yMeBaeMoi
TabIuIlell CYMTAETCSA TIepBasi MOOXomsdIinas Tabmuila, HaligeHHas B cXeMaX IyTH. Eciu moaxomsimas
TabJKIla He HalieHa, BO3HUKAET OomuOKa, faxe eciu Tabnuila ¢ TaKUM UMEHEM eCTb B APYTUX CXxemax
0a3bl JAHHBIX.

B03MOXKHOCTE CO37IaBaTh OMHOMMEHHEIE OOBEKTH B PA3HEIX CXeMaX YCIOXHSET HalWCaHUe 3alpPOCOB,
KOTOpPBIE OOJIZKHEI BCcerma o0pallaTbCs K KOHKPETHBIM 00beKTaM. DTO TaKKe MOTEHINAJIbHO ITO3BOJISIEeT
II0JIb30BATEJISIM BIIMATH Ha MOBEIEHUE 3alIPOCOB APYTUX II0JIb30BaTeJIer, 3JI0HAMEPEHHO UJIH CIIy4arHOo.
BBunmy npeo6iamaHust HETIOIHBEIX MMEH B 3alIpOCax U WX MCIIOJIb30BaHUsS BHYTpHU Postgres Pro, mo6aBuTh
cxeMy B search_path — 1o cyTu 3HaAYUT DOBEPATH BCEM IIOJIb30BaTENAM, UMelOIUM IIpaBo CREATE B
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3TOoM cxeMme. Korga BEI BEHIIOJTHSIETE OOBIYHEIH 3allpoc, 3.TIOHaMepeHHbII;I IIOJIB30BATEJIb MO2KET CO3OaTh
OOBEKTHI B cxeMe, BKIIIOUEHHOM B Balll IIYTh IIOMCKA, U TaKHUM O6p&30M IIepexBaThbIBATh YIIPABJIIEHUE U
BEITIOJTIHATH ITPOXU3BOJIBHEIE (by'HK].[I/II/I SQL kaxk ecnu OBl UX BHITIOJTHSIJIN BHI.

ITepBas cxema B IyTH MOMCKA HAa3bIBAETCSA TEKYyIIel. ITa cxeMa OymeT MCHOIb30BaThCS HE TOJIBKO IIPHU
TIOMCKEe, HO U IIPU CO3TaHMU 00BEKTOB — OHA OymeT BKJIIoUaTh TAOMHIIEI, CO3TaHHBIe KoMaHOoi CREATE
TABLE 6e3 yKa3aHUs CXEMEIL.

YT00B! Y3HATDH TEKYIIUM TUIM IIOUCKA, BEIIIOIHUTE CIIEOYIOIIYI0 KOMaHOY:
SHOW sear ch_pat h;
B xoH(Urypanuu no yMoId4aHUIO OHA BO3BpAIllaeT:

search_path

"$user", public

IlepBBIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIero mojab3oBaTessi. Eciau Takod cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE UTHOPUPYETCA. BTOPOI 3JIeMeHT cCchUlaeTcs Ha cxemy public, KOTOPY0 M
y2Ke BULEH.

IlepBasi cymiecTByMOIllasi CXxeMa B MYTH IIOMCKa TaKXKe CUYMTAETCS CXEMOM 10 YMOJTYAaHUIO HJISI HOBBIX
00BbeKTOB. MIMEHHO I103TOMY IO yMOJTYaHMUIO OOBEKTHE cO3HalTcss B cxeme public. Ilpu ykalaHuu
HEITOJTHOM CCHIJIKK Ha 00BEKT B JII0OOM KOHTEKCTe (IIpu MomubuKaiiuu Tabmul], u3MeHeHUY JaHHBIX WU
B 3aMpocax) cucTeMa IpocMaTpPUBaET IIYTh MOKMCKA, IT0Ka He HaWOET COOTBETCTBYIOIIUM 00BeKT. TakuMm
o0pa3oM, B KOHGUTYPALIMU 0 YMOIYAHUIO HEMNOJHEIE UMeHa MOTYT OTHOCHUTBLCSI TONBKO K 00BbEeKTaM B
cxeMme public.

Y1006BI 4OOABUTE B IyTh HAIILy HOBYIO CXEMY, MBI BHITIOJTHSIEM:

SET search_path TO nyschens, publi c;

(MBI omycKaeM KOMIIOHEHT $user, TakK KaK 30eCh B HEM HeT HeoOXxoguMocTH.) Temeph MBI MOXKEM
obpamaThcs K Tabnuile 6e3 yKa3aHUS CXEMHI:

DROP TABLE nyt abl €;

N Tak Kak nyschena — IepBHIH# 3JIEMEHT B IIyTH, HOBEIE 00OBEKTH OYAYT 110 YMOJTYAaHUIO CO3MABaThCS B
3TOU CXEMe.

MEI MOKeM TaKzKe HallhcaTh:

SET search_path TO nyschens;

Torma ™Mbl Gosnbllle He cMoXKeM oOpamatbcsi K cxeMme public, He HamucaB IOJIHOe MMS OOBEKTa.
EmuHCTBEHHOE, YTO OTAUYAET cxemy public OT APyTHUX, 9TO TO, YTO OHA CYIIECTBYET MO YMOTYaHHUIO, XOTS
€€ TaK JXKe MOXKHO yHaJUTh.

B Pazgene 9.25 BH y3HaeTe, Kak €Ill€é MOKHO MaHUITYJIUPOBATh IIyTEM IIOMCKA CXEM.

Kaxk u gjist uME€H Tabiull, IIyTh IIOMCKa aHAJOTMYHO paboTaeT [Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THMNOB HAaHHHEIX ¥ (QYHKIIMH MOXKHO 3alKMcaThb B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnuil. Eciu ke BaM HY2KHO MCIIOJIb30BaTh B BEHIPAzKEHUU IIOJIHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/IbHBIA CII0CO0 — BHI JOJIZKHEI HAIlHCATh:

OPERATOR( ####H#. #HtH##H#t#HE)

Takas 3anuch HeobOxommMa s u30exKaHUS CHHTAKCUYECKONM HEOOHO3HAaYHOCTH. [IpuMep Takoro
BBEIpaXKEHUS:

SELECT 3 OPERATOR(pg_catal og. +) 4;

Ha IIPaKTHUKeE II0JIb30BAaTEJIN YaCTO II0JIaraloTCd Ha IIYTh IIOKMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.
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5.8.4. CxeMbl 1 npaBa

ITo yMOT9aHMIO IIOIb30BATEIIh HE MOXKET 00paIaThCs K 00beKTaM B YyKUX cxeMax. YToObI U3MEHUTE 9TO,
BJIafieJIel] CXEeMBI [OJI2KEH JaTh I0JIb30BaTesio mpaBo USAGE myist HaHHOM cxeMbl. YTOOBI II0JIb30BATEIIN
MOTJIM HCIIOJIb30BaTh OOBEKTHEI CXEMBI, MOXKET ITOHAJOOUTHCS HA3HAYUThL OOIOJHUTEJIbHBIE IIpaBa Ha
YPOBHE O00BEKTOB.

ITonb30BaTesI0 TaK¥XKe MOXKHO Pa3pelIuTb cO37aBaTh OOBEKTH B CXeMe, He IIpUHaainexkaen emy. s
9TOr0 eMy HYXKHO maTh mpaBo CREATE B TpebGyeMoii cxeMe. 3aMeThTe, YTO II0 YMOIYAaHUIO BCe MMEIOT
npaBa CREATE u USAGE B cxeMme publ i c. bnarogaps sTomMy BCe MOJIb30BaTEIM MOTYT HOOKIIIOYATHCA K
3afaHHOI 6a3e MaHHBIX M CO3aBaTh OOBLEKTH B €€ cxeMme publ i ¢. HeKoTopkle 11abI0HBl MCIIOIE30BAHMST
TpeOyIOT 3aIpeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLI C,

(ITepBoe cnoBo «public» o6o3HaYaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM IMOJIb30BaTelb». B mepBom
clydae 3TO UOEHTU(DUKATOpP, @ BO BTOPOM — KJIIOYEBOE CJIOBO, IO3TOMY OHM HaIHWCaHHB B Pa3HOM
perucTpe; BCOOMHUTE yKa3aHuda us [logpasnena 4.1.1.)

5.8.5. CxeMa cMcTeMHOro Karainora

B momonHeHMe K cxeMe publ i ¢ ¥ cxeMaM, coO3TaBaeMbIM ITOJIL30BaTEIAMH, TI00as 6a3a JaHHBIX COTEPKUT
cxeMy pg_catal og, B KOTOPO¥ HaXOOSTCS CHUCTEMHBIE TaOIWUIIEI M BCE BCTPOEHHBIE THUIIBI JAHHHIX,
¢dyHKUIMM 1 omepaTopHl. pg_cat al og dakTUUeCcKU Bcerga SBISETCS YaCThIO NYyTH MOMCKa. Ecim maxe
9Ta cxeMa He moOaBiieHa B IIYTh SIBHO, OHA HESIBHO MPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B IIyTH.
Tak obecrieuynBaeTCs HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUIX. OQHAKO BBl MOXKETE SIBHBIM
o6pa3oM ImOMeCTUTh pg_cat al og B KOHeIl OyTH IIOMCKAa, €CJIM BaM HYKHO, YTOOBI ITOIb30BAaTEIbCKHE
MMeHa IIepeonpenessiin BCTPOeHHEIE.

Tak kKak WMeHa CHUCTEMHBIX TaONWl HAaYWHAIOTCS C pPg_, TaKWe WMeEeHa JIy4dIlle He HMCIOJIb30BaTh BO
n3bexaHre KOHGIUKTA UMEH, BO3MOXKHOTO TIPU TOSBIIEHWH B OyAyIleM CUCTEMHOW TaGIHIBI C TeM
XKe WMeHeM, 4To W Bama. (C myTéM MOMCKa MO YMOJTYAHWIO HEMONHAas CCHIJIKa OyHeT BOCIPHUHSTA
Kak ofOpallleHne K cUCTeMHOM Tabmuie.) CucTteMHble Tabmumel OyOyT M Hasibllle COAeP’KaTh B MMEHU
MIPUCTABKYy Pg_, TaK 4YTO OHM He OymyT KOHGJIUKTOBATH C HEIOJHBIMH MMEHAMH MOIb30BaTEJIbCKUX
TabJINII, ECITU TIOJTb30BATEJIM CO CBOEHM CTOPOHH HEe OYOyT MCITOTh30BaTh MPUCTABKY Pg_.

5.8.6. LLIaG/s1OHbI UCNONbL30OBaHUA

CxemMaM MOXKHO HaUTH MHOXKECTBO IpUMeHeHuu. [ 3alluThl OT BJIUSHUS HEOOBEPEHHBIX
Ioyib30BaTeslell Ha IOBeleHUe 3allpoCoB APYTUX IIOJIb30BaTeslel Ipepjaraercs wabsioH 6e3onacHoz0
Ucno/ivb308aHUA cxem, HO eClIM 3TOT IIablioH He IpUMeHsieTcs B 0a3e OaHHBIX, II0JIb30BaTEeH,
XKesawire 6e30MacHO BHIIOJIHATH B HEHW 3alpOCH, OOJXKHBI OyOyT MPUHUMATH 3alUTHBIE MEPHI B
HauaJle KaXJO0ro ceaHca. B 4aCTHOCTH, OHM HOOJIXKHEL HQUWHATh KaXXObIM CeaHC C IPUCBOEHUS IIyCTOTO
3HAYEHUs] IepeMeHHOUM search_path wmnm kKakum-nmubGo Opyrum obpa3oM ymansaTe w3 sear ch_path
CXeMBI, TOCTYIIHBIE [JI 3aMMCU OOBIYHBIM MMONb30BaTensIM. C KOHPUTyparuel M0 YMOJYAHUIO JIETKO
peanusyoTcs clenyiolye ma6I0Hbl ¥CII0Ib30BaHUI:

e OrpaHuuYuTb OOBIYHBIX II10JTE30BATENIEH TUYHBIMU cxeMaMu. [[JIs peam3aliuy 3TOT0 IIOgXoma
BrITOMTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLI Cu co3maiiTe AJisi KaXKIoro
IIOJIb30BaTEJIsI CXeMy C ero uMeHeM. Kak BiI 3HaeTe, IyTh IIOKMCKA 110 YMOJTYAHUIO HAYMHAETCS C
uMeHHU $user, BMECTO KOTOPOI'O IIOACTABJIAETCS UMS IT0Ib30BaTeJisi. TakuM oO6pa3oM, eCiik y BCex
Imob30BaTesiel OymeT OTHAeIbHAsA CXeMa, OHU 10 YMOI4YaHuIo OyaoyT oOpaIraTeCs K COOCTBEHHEIM
cxeMmaM. [IpuMeHsst 3TOT 1m1ab10H B 0a3e, K KOTOPOM yKe MOTJIM HOOKITIOYAThCS HEJOBEPEHHEBIE
IIOJIb30BAaTEeJI, IPOBEPhTE, HET JIK B cxeMe public 06BEKTOB C TAKMMH K€ UMEHaMH, KaK ¥ 00BeKTOB
B cxeMe pg_cat al og. ItoT 1m1abmI0H ABAsIETCA MabI0HOM 6€30IIaCHOTO MCIOIL30BAHUSA CXEeM, TOJIBKO
€CJTM HUKAKOM He[JOBEPEHHKIN ITI0Ib30BaTE/Ib HE SBIISETCS BllafenblleM 0a3bl JaHHBIX U HE UMEET
mpaBa CREATEROLE. B mpoTuBHOM citydae 6e30IIacHOe MCIOJIhb30BAHUE CXEM HEBO3MOKHO.

* VYpanuthk cxemy public u3 myTu moucka mo yMoia4aHUIO, U3MEHUB post gr esql . conf WM BEIIOJTHUB
KoMaHnoy ALTER ROLE ALL SET search_path = "$user". IIpu 3TOM BCe IO-IPEKHEMY CMOT'YT
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co3maBaTh OOBEKTHI B 00IIIel cxeMe, HO BEIOMPATHCS 3TH 00BEKTH OyOyT TOJBKO II0 IIOJTHOMY MUMEHH,
co cxeMmoii. Torma Kak obparaTthcs K TabiuilaM o MOJTHOMY UMeHH BIIOJTHE OOIIyCTUMO, 00palleHuss
K GYHKIHUSIM B 00IIel cxeMe BCE ke OynyT HeOe30maCHBIMU UIM HeHaOEeXKHBIMU. [I09TOMY €CJIH BB
co3maéTe GYHKIMY WX PACIIMPEeHusa B cxeMe public, mpuMensiiiTe mepsBeid mabdnoH. Eciu ke HeT,
9TOT 11abJI0H, KaK U IIePBBIH, 6€30IIaceH IPHU YCJIOBUHM, YTO HUKAKOM HeJIOBEePEHHLIHN I0JIb30BaTEb
He SBJIsIeTCS BlagesnblleM 0a3bl MaHHBIX U He uMeeT mpaBa CREATEROLE.

e CoxpaHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce mob30BaTeny HesTBHO oOparialoTcs K cxeme public.
Tem caMBIM UMUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO IIO3BOJIAET OCYIIIECTBUTH
IJIaBHEBIM ITepexon u3 cpensl 6e3 cxeM. OmHaKO AaHHBIN ITa6GJIOH HU B KOEM CJIy4dae Hejlb3sl CUUTaTh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJiu B 0a3e MaHHBIX MMEEeTCs BCET0 OOQUH NTUO0 HECKOJIBKO
OOBEPAIOIINX APYT OPYTY II0OJIb30BaTeIeH.

ITpu mr060M Mmoaxofe, yCTaHaBIMBasi COBMECTHO MCIIOIb3YEeMbIe TPUI0KEeHUS (TabIHUITbl, KOTOPBIE HY2KHEI
BCEM, IOTIOJTHUTENIbHEIE QYHKITUY CTOPOHHUX Pa3pabOTIMKOB U T. [I.), IOMEIIalTe UX B OTHAEIbHBIE CXEMHI.
He 3abympTe maTh OPYTUM IIOJIL30BATENSIM IIpaBa OJIA AOCTYyIIa K 3TUM cxeMaM. Torma IT0Ib30BaTesln
CMOTyT 00palaThbCsi K 9TUM [OIIOTHUTEILHEIM 00beKTaM I10 IIOJTHOMY UMEHH WU IIPHU XKeJlaHuU H00aBsIT
9TU CXEMBI B CBOU ITYTH ITOUCKA.

5.8.7. NepeHOCUMOCTb

Craupmapt SQL He mommepzkuBaeT oOpallleHHe B OOHOM CXxeMe K Pa3HBIM 00LeKTaM, MPuHaIIeKalluM
pa3HBIM Ionb3oBaTensiM. boree Toro, B psge peanus3anuii CYB]I Henb3sd co3maBaTh CXEMEBL C
UMEHEeM, OT/JIMYHBIM OT MMEHHU Bjamenblia. Ha mpaktuke, B CYB]l, peanu3yiomux TOJIBKO 0a30BYIO
MMOAOEPKKY CXEM COTJIaCHO CTAaHOApPTy, KOHIIEHIIMK II0Ib30BaTejIsi M CXEeMBbI O4YeHb ONu3Ku. TaKuM
o06pa3oM, MHOTHE IIOJIb30BATEJIM MOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HHH HHHHHHH T, ##H #assss#. 1 nmerHO Tak OymeT Bectu cebsi Postgres Pro, ecnu BBl co3mamute
CXeMBI OJIs1 KaXkKIOoro II0JIb30BaTels.

B crampapte SQL HeT u moHATHA cXeMbl public. Onsg MakCUMalbHOIO COOTBETCTBUSI CTaHOApPTY
UCIOJIL30BaTh CxeMy publ i c He cenyer.

Koneuno, ectb CVYB]l, B KOTOpPHIX BOOOINe HE pPeaju30BaHBl CXEMBI HIIM IPOCTPAHCTBA WUMEH
TMOAEPKUBAIOT (BO3MOXKHO, C OTpaHMYEHUSIMH) oOpaleHus K ApPyruM Oa3aM OaHHBIX. Eciu BaMm
moTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAaKCUMAJIbHOM IEPEHOCUMOCTH BBl IOCTUTHETE, BOOOIIE HE
HUCIIOB3YST CXEMHI.

5.9. HacnepnoBaHue

Postgres Pro peanusyeT HaciemoBaHue TAOIMIl, YTO MOXKET OBLITh IIOJIE3HO [JIsi MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHmapT SQL:1999 u Oonee MO3mHME BEPCHUU OMPENesISIOT BO3MOXKHOCTL HaACIeOOBaHUS
THUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCSA OT TOT'0, YTO OIHCAHO 371eCh.)

ITaBaiiTe HAaYHEM CO CJIEOYIOIIEro IIpUMepa: IIPEIIOJIOXKHM, YTO MHEI CO30AéM MOIENb HAHHBIX [
ropomoB. B kaxXpgom IITaTe €CThb MHOXKECTBO TOPOAOB, HO JMIIb OfHA CTONHIla. MBI XOTHUM HMETh
BO3MOXXHOCTh OBICTPO MONIy4YaTh TOPOM-CTOMUINY OIS JI000T0 IITaTa. ITO MOXKHO CHOeNlaTh, CO3[laB OB
TaOMUILI: OOHY OJIS CTOJIWII IIITATOB, a OPYTYIO OJIS TOPOOOB, HE SIBISIOMINXCS cTonuilaMu. OOHaKO, YTO
IenaThb, eClI¥ HaM HYXKHO IIONy4YuTh HHGOPMAIMIo 0 1000M ropoae, Oyob TO CTOJMIA IITAaTa MU HET?
B pemenuun aTo¥ mpoOieMbl MOXKET IIOMOYb HaclegoBaHuMe. Mbl ompemenuMm Tabmuily capital s Kak
HacJeJgHuKa citi es:

CREATE TABLE cities (

nane t ext,
popul ati on fl oat,
el evati on i nt - - H H#HHA

)

CREATE TABLE capitals (
state char (2)
) INHERI TS (cities);
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B aTtom cmyuae Tabnuiia capital s Hacsiedyem Bce CTONOLBI CBOEM POOUTEIIBCKOIN TaOHIEI, Citi es.
CTOJNuIIBI IIITATOB TaKKe UMEIOT JOIIOTHUTENbHEIN CTOO el St at e, B KOTOpoM OyoeT yKas3aH IITar.

B Postgres Pro Tabnuma MozKeT HacCJIemoBaTLCS OT HYJIS WM HECKOJIbKUX OAPYIUX TaOIIHIl, a 3alpOCH
MOT'YT BHIOMPATh BCE CTPOKU POOAUTEIIBCKON TAOIUIIEI UIIM BCE CTPOKHM POOUTENBbCKOM ¥ BCEX MOUYEPHUX
tabnuil. [To yMOT4YaHuUIO OPUHAT HOCIeOHNM BapuaHT. HanmpuMmep, CIeayomui 3anpoc HauaeéT Ha3BaHUSA
BCeX TOPOAOB, BKII0Yas CTOJIMILI IIITATOB, PacIoloXeHHbIX BhIe 500 hyToB:

SELECT nane, el evation
FROM ci ti es
VWHERE el evati on > 500;

It maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) OH BBIOACT:

nane | elevation
___________ N,
Las Vegas | 2174
Mari posa | 1953
Madi son | 845

A crmepylonui 3ampoc HAXOOUT BCe TOpoma, KOTOPhIE HE SIBIISIOTCS CTOJHIIAMU INTATOB, HO TaKikKe
HaxomsTcs Ha BeicoTe Bhiie 500 pyToB:

SELECT nane, el evation
FROM ONLY cities
VWHERE el evati on > 500;

nane | elevation
___________ e,
Las Vegas | 2174
Mari posa | 1953

3mech KimodeBoe c10BO ONLY yKa3hkIBaeT, YTO 3alIpOoC HOJIKEH IPUMEHSTHCS TOJIBKO K Tabnune citi es,
HO He K Tabimuam, pacHojIOKeHHBIM HUXKe Cities B MepapxXxuu HacjaegoBaHUS. MHOTHE OIePaTOpHI,
KOTOpBIE MH yKe obcymunu, — SELECT, UPDATE u DELETE — momepzKuBaloT KITII0YeBOoe CJI0OBO ONLY.

BrI TakKe MoxKeTe mo0aBUTh ITOCIe UMEeHHU TabIuIlel * , 4ToOB 00pabaThIBaIUCh U BCE MOUYePHUE TaOITHITHI:

SELECT nane, el evation
FROM ci ti es*
VWHERE el evati on > 500;

YKa3bBaTh * He 00513aTeJIbHO, TaK KakK Teleph 9TO MOBeJeHNe ITopa3yMeBaeTCs 10 YMOIYaHUIO (eciiu
TOJIFKO BBl HE U3MEHUTE TTapaMeTp KoHurypauuu sql inheritance). OgHako Takas 3amuCh MOXKET ObITh
Tmone3Ha TeM, YTO MOOYEPKHET UCTI0Ib30BaHMEe MOMOTHUTETbHBIX TabmuII.

B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCS CHCTEMHELIM CTOJIOIIOM t abl eoi d, IPHUCYTCTBYIOIINM B KazKIOOH
Tabnuie:

SELECT c.tableoid, c.name, c.elevation
FROM cities c
VWHERE c. el evati on > 500;

3TOT 3allPpOC BBIOACT:

tabl eoid | nane | elevation
__________ e,
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madi son | 845

(Ecnu BHI IIOIIBITAETECH BBHIIIOIHUTL €T0 Y ceOs, CKOpee BCEro BBl HoyduTe npyrue 3HadeHus OID.)
CoO6CTBEeHHO UMeHa TabIUI] BB MOXKETe IMOJTyYUTh, 00PaTUBIIKUCE K pg_cl ass:
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SELECT p.rel nanme, c.nane, c.elevation
FROM cities ¢, pg_class p
WHERE c. el evati on > 500 AND c.tabl eoid = p.oid;

B pe3yJIbTaTe BHI IIOJIY4YUTE:

rel name | name | elevation
__________ e
cities | Las Vegas | 2174
cities | Mariposa | 1953
capitals | Madison | 845

ToT xKe 3GEeKT MOKHO IOJIYUYUTH OPYTUM CIIOCcOO60M, MCHOIb3ys IMCEeBOOTHI I egcl ass; mpu atom OID
TaGJIUIIEI BEIBOOUTCSI B CUMBOJIBHOM BULE:

SELECT c. tabl eoi d::regcl ass, c.nane, c.elevation
FROM cities ¢
WHERE c. el evati on > 500;

MexaHW3M HacCJeOOBaHMUS He CHOCOOeH aBTOMAaTUYECKU pacCIpenesiiTh HaHHBIe KoMaH[ | NSERT umu
COPY mo TabnullaM B Mepapxuu HacjiemoBaHusA. [loaToMy B HalmleM npumMepe 3TOT omepaTtop | NSERT He
BEIIIOJIHUTCS:

I NSERT I NTO cities (name, popul ation, elevation, state)
VALUES (' Al bany', NULL, NULL, 'NY');

ME&1 Mornu HafesITbCA Ha TO, YTO HaHHBIe KaKUM-TO 060pa3oM IonanyT B Tabnuily capital s, Ho aToro He
npoucxonuT: | NSERT Bcerpma BCcTaBisieT JaHHBEIE HEIIOCPEICTBEHHO B YKa3aHHY0 Tabnuny. B HEKOTOPEIX
cnydasix mobaBiisieMble TaHHbIE MOXKHO ITIepeHanpaBisaTh, UCIIONIb3ys mpaBuia (cMm. I'maBy 38). OgHaKoO B
HallleM cjiydae 9TO He IIOMOKET, Tak Kak Tabiulla ci t i es He comepsKuT cTosndua st at e 1 KomaHa 6ymeT
OTBEPTrHYyTa [0 MIPUMEHEHUs IIpaBuia.

[odyepHue TaGIMILI aBTOMATHUYECKH HACJIEeOVIOT OT POOUTENbCKOM TaOIUIIBI OTPAaHUYEHUS-ITPOBEPKU
u orpaundeHussi NOT NULL (ecnu TonbKo sl HUX He 3amaHo ssBHO NO | NHERI T). Bce ocTanbHBIE
OrpaHHWYeHUs (YHUKaJIbHOCTU, IEPBUYHLIN KJTI0Y U BHEITHME KJII0OYU) HEe HaClIeOylTCs.

Tabnuila MOXKeT HaclIegoBaTbCs OT HECKOJIBbKUX POOUTEJIbCKMX TabmWIl, B 3TOM cCjiydae OHa OymeT
00beguHSATL B cebe Bce CTOJNOIBI 3THX TAOMHI, a TakK¥XKe CTOJOILI, OIMCAaHHEIE HEIOCPEeOCTBEHHO B
eé ompemenenuu. Eciu B ompenesreHUsSX POOUTEILCKUX M OOYepPHeH TalIIHIl BCTPETSTCS CTOJIOIBI C
OOHUM MMEHEeM, 3TH CTOIOIE OyOyT «00beIUHEHBl», TaK YTO B AOYEpPHEH Tabjulle OKaXKeTCSH TOJIBKO
omuH ctonbell. YToOBI Takoe oObLemuHeHMe OBIJI0O BO3MOXKHO, CTOJIOIBI [MOJIZKHBI MMETh ONMHAKOBEBIH
TUII OaHHBIX, B IIPOTHBHOM CJIydae mpou3oumer ommbkKa. Hacrnemyemble OrpaHUYEHUS-IIPOBEPKU U
orpanndyenuss NOT NULL oO6bemuHsa0TCs momoOHEIM oOpa3oM. Tak, HampuMep, 00beqUHIeMEIH CTOI0el]
moyuuT cBoricTBO NOT NULL, ecnu Kakoe-mu00 M3 IMOPOXKIAIOIINX €T0 OIIpeNesIeHUuN UMEEeT CBOMCTBO
NOT NULL. OrpanndeHus-IpOBEePKH 00LEIUHSIOTCS, €CJIM OHM MMEeIOT OOUHAKOBLEIe UMEHA; HO €CIIH UX
YCJIOBUS PA3/IUYaIOTCs, IIPOUCXOOUT OIINOKa.

OTHOLIEeHWEe HACIemOBaHUS MeXpOy TabmuilaMu OOBIYHO yCTaHABIIMBAETCS HPH CO3TaHUU OOYEpPHEH
TaOIUITBI C KMCHOJb30BaHMeM mpemoxkeHusi | NHERI TS omepatopa CREATE TABLE. Opyroi cmoco0
moGaBUTh TaKOe OTHOINEHHE i TaOIWUIbl, ONPEOEeNEHHON ITOAXOOSIIUM 00pa3oM — WKCIOJIE30BaTh
I NHERI T ¢ ontepaTtopoMm ALTER TABLE. [Ins atoro Oyayiias mouepHssa TabiIuIila JOIXKHA yXKe BKII0YaTh
Te e CTOJOLBI (C COBIAmalIIMMK MMEeHaMM M THIIAMH), YTO M pOoOuTenbcKas Tabnuma. Takxke oHa
OOIXKHa BKIIOYATh aHAJIOTUYHBIE OTPaHMYEHHUS-TIPOBEPKU (C TeMU Ke MMeHaMU U BBIPAXKEeHUSIMU).
Yoanute OTHOIIEHHWE HACJIeOOBaHMA MOXKHO C IIOMOWIbI0 yKa3aHusa NO | NHERI T omepartopa ALTER
TABLE. IuHaMuueckoe moOaBiieHWEe U yOalieHWe OTHOIIEHUM HaclIeJOBaHUS MOXKET OBITH IIOJIE3HO IPU
peanusaluy CeKIMOHUPOoBaHusa Tabmul (cM. Pasgesn 5.10).

st co3manus TaGIUIBI, KOTOpas 3aTeM MOXKeT CTaThb HAaCJIeTHUKOM OPYTroM, yooOHO BOCIIOIE30BAThLCS
npennoxenueM LI KE omepaTtopa CREATE TABLE. Takast KoMaHaa CO30acT HOBYIO TaOIHUIy C TEMH Ke
CTONIOIIAaMH, YTO MMEIOTCSA B MCXOOHOUM. ECIu B MCXOOHOM TaGIHITHI OIIpefeleHksl orpanudyeHuss CHECK,
IJIsSI CO3TaHus MOJTHOCThIO COBMECTUMOM TaOIUITHI UX TOXKE HY2KHO CKOIIMPOBATh, ¥ 3TO MOXKHO CHENaTh,
mo6aBuB K npemioxkennio LI KE mapaMmeTtp | NCLUDI NG CONSTRAI NTS.
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PopuTenbcKyio TaOmUIly HeJb3s yOaluTb, MOKa CYIIECTBYIOT YHacleOoBaHHBIE OT Heé€. [Ipu 3TOM B
modyepHUX TabnmuIlax Hedb3s yOaasaTh WM MOOUMHUIIMPOBATH CTOJOLEI HITH OTPAaHUYEHHUS-ITPOBEPKH,
yHaclIegoBaHHbLIE OT POOUTENIBCKUX TaOmuil. ECTM BHI XOTHTE yOanauThb TabJHIly BMEeCTe CO BCEeMH eé
IIOTOMKaMHM, 9TO JIETKO CHOelaTh, HOOAaBMB B KOMAHOy yOaJeHHs POOUTEJIbCKON TaOJHIIEl HmapaMeTp
CASCADE (cM. Pazmen 5.13).

ITpu U3MeHEeHUAX ONIpeNe/ieHu U orpanudenust ctonbioB komauga ALTER TABLE pacnpocTpaHsieT 3TU
U3MeHeHUsd BHU3 B Mepapxuu HacienoBaHus. OOHAKO yOAlIUTh CTOJIOIE, YHACIeIOBaHHbEIE NOYEPHUMU
TabIUIIaMM, MOXKHO TOJIBKO C ITOMOIIIBI0 TapaMeTpa CASCADE. [Ipu co3maHuy OTHOIIIEHUH HacJiemoBaHUSA
KoMaHpa ALTER TABLE ciemyeT TeM Ke OpaBuUjaM OO0ObeIUHEHUS AyOIMPYIOUWMXCS CTOJIOIIOB, UTO U
CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabJiullaMu IIPOBEPKaA MPaB JOCTYIIA BHITIOJIHSAETCS TOJIBKO B POAUTENBCKOM
tabnune. Tak, HanpuMep, Hanmuuue pa3pernerHus UPDATE o TabmuIsl ci ti es mogpa3yMeBaeT IpaBo Ha
U3MeHeHUe CTPOK U B Tabjuile capital s, Korma 9To U3MeHeHUe OCYIIeCcTBAsIeTcCs deped cities. Tem
CaMBIM TIOJIEPKUBAETCS BUAMMOCTS TOT'0, YTO laHHBIE HAXOMSATCS (TaKXKe) B pomuTeIbCcKoM Tabnuie. Ho
U3MEHUTDb NaHHBIE HETIOCPEICTBEHHO B Tabmulle capit al s Hemb3s 6€3 HOIOJITHUTENBHOI'O Pa3pelleHus.
9TO IIpaBUJIO UMeeT OBa UCKIIOUeHusI — KoMaHabl TRUNCATE u LOCK TABLE, Ipu BBEIIIOJTHEHUU KOTOPBIX
BCerfa MPOBEPSIOTCS pa3pelleHus U OJis qo4YepHUX Tabmull (To ecTh npsiMoe obpallleHre K Tabauiiam u
KOCBEHHOe€, Yepe3 POauTeIIbCKY0, 00padaThIBalOTCSI OJMHAKOBO).

I[TogoO6HEIM 00pa3oM, IIOMUTHKM 3aIIUTHl Ha YPOBHE CTPOK (cM. Pasmen 5.7) mms pPOAMTENbCKOM
Ta6J'II/ILU:I IIPDUMEHAITCA K CTPOKaM, IIOJIyda€MBbIM H3 OOYEPHUX Ta6J'II/ILI IIPDU BEIIIOJIHEHMHU 3alIpOCa
C HacjiemoBaHUeM. [IONMUTHUKU Ke [OoYepHUX TabJIMI, eCIu OHU OIlpedesieHbl, MAENCTBYIOT TOJIBKO
KOrga TakKue Ta6JII/II_IbI SABHO 3&HeﬁCTBYIOTCH B 3allpocCe; B 3TOM CJIy4dae BCe IIOJIMTUKH, CBSA3aHHLBIE C
POoOouTEIbCKUMHU Ta6JII/II_[aMI/I, UTHOPHUDPYIOTCA.

CrtoponHue Ttabmuibl (cM. Pasmen 5.11) MOryT TakXkKe BXOOWTH B HEpPapXyi0 HACJIEJOBAHUS Kak
poOuTeTbCKUE WU NoUYepHUE TabJIuIE, TaK Ke, Kak 1 oO0brgHbIe. ECiiu B nepapxuio HaClIegOBaHUs BXOTUT
CTOpPOHHSS Tabnuila, BCe Omeparuy, He IMoagepXKuBaeMble el, He OyOyT HOOOepPKUBATLCS Mepapxuei B
11eJIOM.

5.9.1. OrpaHunyeHus

3ameThTe, 4TO He Bce SQL-kKomMaHAbI MOTYT paboTaTh C HepapxXusiMH HacjeOoBaHus. KoMmaH[HI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HaHHBIX HJIM MOAuGUKALNIoO cxeMbl (Hampumep SELECT,
UPDATE, DELETE, GombIIMHCTBO BapuaHTOB ALTER TABLE, HO He INSERT m ALTER TABLE
RENAME), OOBIYHO TI0 yMOJI4aHMIO oOpabaThIBAlOT HAHHBIE [OYEPHHUX TabUI] U MOTYT MCKJIIOYaTh
¥UX, €ClI¥ ToAdepzKuBaioT yKasaHue ONLY. KomaHAOwl miist oOCIy2KMBaHUS M HACTPOUKHM 06a3bl MaHHBIX
(mampuMmep REI NDEX 1 VACUUM 0OBIYHO PabOTai0T TONMHLKO C OTHOENbHBIMH (GHU3UYECKUMH TabIUIlaMHu U
He MoAIeP>KUBal0T PEKYPCUBHYIO 00paboTKy OTHOIIEHUM HacaenoBauusi. COOTBETCTBYIOIIEE IOBEIEHUE
KaXXIOo¥i KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MOXKHOCTH HaciefOBaHUSI CEPHE3HO OrpaHUYEHBl TeM, 4YTO HHIOEKCH (BKIOUas OTrpaHUYEeHUS
VHUKAJIBbHOCTH) M OTPaHWYEHUS BHEIIHWX KJIIOUEH OTHOCSTCS TOJIPKO K OTHEJIbHBIM TaOnmuilaMm, HO
He K WX IIOTOMKaM. JTO KacaeTcs 00eux CTOPOH OTrpaHMYEHHM BHEIIHHX Kiaioudeil. TakuM oOpasoM,
IPUMEHUTENBHO K HallleMy IIPUMePY:

e Ecmu MBI 00B5ABUM Ci ti es.nane ¢ orpanudernueM UNI QUE unu PRI MARY KEY, 3TO He ToMelIaeT
mo6GaBuUTh B TabOUIly capi t al S CTPOKM C Ha3BaHUSIMU T'OPOMIOB, YKe CYIIECTBYIOIIUMU B TabmuIle
cities. Y atu nybnupyloumecs CTPOKHU 10 YMOJTYaHUI0 OyIyT BEIBOOAUTLCS B pe3yIbTaTe 3allpOCoB
K ci ti es. Ha memne tabmuila capi t al s mo ymonmuaHuio Boob11e He OyeT comepkaTh OrpaHUYeHUe
VHUKaJIbHOCTH, TaK YTO B HEHM MOT'YT OKa3aThCS HECKOJIBKO CTPOK C OOHUM Ha3BaHUEeM. XOTs
BBHI MOJKeTe 100aBUTh B capi t al S COOTBETCTBYyIOIIEE OTPaHUYEHNE, HO 3TO HE TIPENOTBPATUT
oyO0MpoBaHue IpU 00BEOUHEHUH C Ci ti es.

¢ TlomoOGHBIM 0Opa3oM, eCiI¥ MBI YKazKeM, 4TO Ci t i es.nanme ccruitaetrcs (REFERENCES) Ha KaKylO-TO
OpyTyio Tabiuily, 3TO orpaHryYeHune He OymeT aBTOMaTHYeCKH PacopoCcTpaHeHo Ha capital s. B
9TOM CIIy4Yae pellleHneM MOXKEeT CTaTh sIBHOe moOaBlIieHHe TaKOoro Xe orpaHudyeHusi REFERENCES B
Tabmuiry capi tal s.
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e Ecnu BH cuenaeTe, YTOOBI CTOIOEI APYTO¥M TaOIUIIEI CChIIAICS Ha Ci ti es(nane), B 9TOM CTOJOIIe
MOKHO OyHeT yKa3hlBaTh TOJILKO Ha3BaHUS IOPOOOB, HO HE CTONHUII. B 9TOM ciydYae XOpoIero
pelIeHus HeT.

Bo3MoxkHO, B GYJIYH.IGM 9THU HEeOOCTAaTKH 6YJIYT HUCIIPpABJIEHBI, HO B HaACTOdIllee BpeMsa BaM CJiegyeT
TIIAaTEJIbHO B3BECUTH BCE 3ad U ITPOTHUB, IIPEeXKOe 4YeM HCIIOJIb30BaTh HACJIeOJOBaHNE B CBOUX IIPDUJIOZKEHUAX.

5.10. CeKumoHupoBaHue

Postgres Pro mopfepKuBaeT IPOCTOE CEKIMOHUPOBaHKue TaOnull. B 3ToM pa3merne OMUCHIBAETCS, KaK U
mouemMy GHIBAET II0JIE3HO MPHUMEHSITh CEeKIMOHNPOBaHKE MIPH MIPOEKTUPOBAHNH 6a3 JaHHBIX.

5.10.1. O630p

CeKIIMOHMPOBAaHMEM [HAaHHBIX Ha3bBIBaeTCs pa30ueHHe OXOHONW OOJIBIION JIOTMYEecKOoW Taljullkl Ha
HECKOJILKO MeHBbIINX QU3NYeCKUX ceKiuli. CeKIIMOHNPOBaHNe MOXKeT IPUHECTH CIIeAYIOIIYIO II0Ib3Y:

* B ompemenéHHBIX CUTyaIlUsIX OHO KapOWHAIbHO YBeIUYUBAEeT OLICTPOAeHCTBHEe, 0COOEHHO
Korga OOJBIIION ITPOIIEHT YaCTO 3allpallliBaeMEIX CTPOK TAaOIHUITEI OTHOCUTCS K OTHOM WM JIUIIH
HECKOIBKUM ceKIusiM. CeKIIMOHUPOBaHWEe MOXKET CHITPaTh POJIb BeOYIIUX CTOIOIOB B MHIEKCAX,
YTO MO3BOJIUT YMEHBIITUTh Pa3Mep HHOEKCa U YBEJIMYUT BEPOSITHOCTb HaXOXKOeHUsT Haubojiee
BOCTPeOOBAHHEIX YAaCTEW MHOEKCOB B IAMSITH.

* Korpa B BEIOOPKE WIHM M3MEHEHUM OAHHBIX 3a/leCTBOBaHa OObIIast YaCcTh OOQHOM CEKIUH,
MOCJIeqOBaTEIbHOE CKAHUPOBAHUE 3TOW CEKIIMU MOXKET BHITIOJIHSITLCS TOPa3m0 OBICTPee, YeM
CJIy4alHBIN OOCTYI MO MHOEKCY K JaHHBIM, pa30pOoCaHHBIM 110 BCel TabmuIe.

e MaccoByto 3aTrpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIEeCTBIATh, 0oOaBIIsAd U yOasisisd CEeKLIUU, eCIu
9TO0 OHIJIO IPEAyCMOTPEHO IIPU IpoeKTupoBaHuu cexkumii. Komaunasr ALTER TABLE NO I NHERI T u
DROP TABLE pa6oTaioT ropa3mo ObICTpee, YeM MacCcoBasi 3arpy3Ka. T KOMaHIbl TaK¥Ke IIOTHOCTHIO
UCKJIIOYAKT HaKJlagHEIE PAcXOOEl, CBA3aHHEIE C BHIIIOJIHEeHKWeM olepanuuu VACUUMIIocie KoMaHObl
DELETE.

* Pemko HCIIOJIb3yeMEbI€ JaHHBEIE€ MO2KHO II€PEeHEeCTH Ha Oomee HeUJéBLIe 1 MenJjIeHHbIe HOCUTEJIN.

Bcé 310 0OBIYHO ITOIe3HO TONBKO IS OYeHb OONbINuX Tabmui. Kakume MMEHHO TaGJIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUIJIOKEHUS, XOTSA, KaK IPABUIIO, 9TO CIeNyeT IPUMEHSITh
i TabnIuIl, pa3Mep KOTOPBIX mpeBhiiaeT 00beéM O3Y cepsepa.

B HacTosimmee BpeMs Postgres Pro peanusyeT CeKIIMOHUPOBaHue TaOIUI] Yepe3 MeXaHu3M HacJIeIOBaHHU .
Kaxxpmass cexnuss OOHOM TaOmMHMILI [OJI2KHA CO3TaBaThCs KaK e€ mouepHsas Tabmnwuia. Cama Xe
pomuTenbCcKas Tabnuma OOBIYHO OCTAE€TCS IIYCTOM; OHa CYIIeCTBYeT TOIbKO MOJII TOTO, YTOOHI
MIPENOCTaBIIATh eOUHbIA Habop maHHBIX. [Ipexkae 4eM INPUCTYHUTh K U3YUYEHUIO CEKIIMOHUPOBAHUS, BaM
CclenyeT IO3HAKOMUTLCS C HacliegoBaHueM (cM. Pasmen 5.9).

B Postgres Pro MoxHO peann3oBaTh CIEOYIOMINE TUIE CEKIITMOHUPOBAHUA :
CekIMOHMpPOBaHNUE 110 Arana3oHaM

Tabnuila CeKIMOHUPYETCS TI0 «OUarna30HaM», ONMPENeIEHHBIM TI0 KITI0YEeBOMY CTONOIy MM Habopy
CTOJIOIIOB, U He IepeceKalwIIuMCcs Opyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHPOBATL MaHHBIE IO
Oualla30HaM [aT WM [0 OHalla30HaM UOeHTH(PHUKATOPOB OIpenenéHHEIX OM3HEeC-00beKTOB.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

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

5.10.2. Peanusauusa ceKULUOHUPOBaHUSA

YToO6H CO3MaTh CEKIIMOHUPOBAHHYIO TAaOIUITY, BEIIIOJTHUTE CIIEAYIOIIEe:

1. Co3maiiTe «TjIaBHYyIO» TalJIHIy, OT KOTOPO¥ OyayT yHAcCIeIOBaHHLI BCE CEKIIUH.
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Ota Tabnuia He OymeT comepzkKaTh HaHHBIX. He ompemensiiTe O He€ HUKAKUX OTPAaHUYEHUM, eCIu
TOJILKO BBEI HE HaMePEHHI 3aTeM SIBHO ITPOOy0JIMPOBATh UX BO BCEX CEKIIMAX. TaKXkKe He UMeeT CMBICIIa
OITpemessiTh OJIs He€ KaKue-Tru00 MHAEKCH HJIHM OTPaHUYeHUs] YHUKATbHOCTH.

2. Co3pgaliTe HECKOJIBKO «IOYEePHUX» TabJINI, YHACIIEIOBAB UX BCe OT I'TaBHOM. OGBIYHO B TAKUX TaOIHUIIaX
He OyoeT HUKaKuX OOIMOJIHUTEIbHBIX CTOJIOII0B, KPOME YHaCIeqOBaHHBIX.

Ianee MBI OymeM Ha3bBaTh 3THU [OOYEepHUE TaOMHUILI CEKIMSIMHU, XOTS II0 CYTH OHU HUYEM He
OTIMYAIOTCS OT OOBIYHBIX Tabmull Postgres Pro (11, BO3MOXKHO, CTOPOHHUX TaOIUII).

3. Io6aBbTe B TAOMUIIBI-CEKIIUH OTPAHUYEHHUSI, OIPEeHessiollne OOMYCTHMEIe 3HAYEHUS KITIYen s
KaXKIIoM CeKIINU.

TUOWYHBIE TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghanshire', 'Warw ckshire' ))
CHECK ( outletID >= 100 AND outletlD < 200 )

Y6emutech B TOM, UYTO OrpaHHM4YeHHrsi He IIepeCeKaloTCsda, TO €eCTb HHKaKHe 3Ha4YeHHs KIIIo4Ya
Heé OTHOCATCA CpPpa3dy K HECKOJIbBKHMM CEeKIHUsIM. Hanpnmep, YaCTO [OOIIYCKAKT TaKYIo OHII/I6KY B
oInpenesieHny JUalla3oHOB:

CHECK ( outlet! D BETWEEN 100 AND 200 )
CHECK ( outlet! D BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEICHO, K KaKOM CEKIUU JOJI)KHO OTHOCUTLCA 3HadeHue 200.

3aMeThTe, UYTO HUKAKUX CUHTAKCUYECKHUX OTIMYUY MEeXOY CEeKIIMOHUPOBAHMEM II0 gUalla30HaM U 110
CIIUCKY 3HAYEeHWU HET; 9TU TUIIHI BBIIEIEHE TOIHKO A1 IOHUMAaHUS.

4. [Ins KaXXOo¥ CeKIUU co3halTe UHOEKC II0 KII0YeBOMY CTOI0Iy(aM), a TaKxXKe I00ble Opyrie UHOEKCH
mo ceoeMy ycmorpeHuin. (MHOEKC IO KJIIo4y, CTPOTO I'OBOPS, He HeoOXOguM, HO B OOJIBIITMHCTBE
cnydaeB oH OymeT mmone3eH. Ecyiu BbI XOTHUTE, 4TOOH 3HAaYEHUS KiIl04Ya ObIJIM YHUKAIbHEI, BaM CJIENYeT
TakK’ke CO3[aTh OTPAaHMYEHUS YHUKAJTBbHOCTHU UJIM MMEPBUYHOT0 KJTI0Ya [JId KaXXI0M CEKITHUN.)

5. [IOTIOTHUTENBHO BBl MOJKETE ONPENeNIUTh TPUTTEP WX IpaBUIO [OJjid IIepeHalpaBlieHUsS OaHHBIX,
IoOaBJIsieMBIX B TJIaBHYIO TaOJIUIY, B COOTBETCTBYIOIIYIO CEKIIUIO.

6. YOeguTech B TOM, UTO TIapaMeTp KOHurypamuu constraint exclusion He BBIKIIOYEH B
post gresql . conf. MHade 3ampockl He OyAyT ONTUMU3UPOBATECS HOIKHEIM 00pa3oM.

HaanMep, IIPpEedIrojyIoOZKuM, 4YTO MBI CO3JIaéM 6&3y OaHHBIX OJIA OOJIBIIION KOMIIaHUH, Toprylomeﬁ
MOPOZXKEHEIM. Kommnanusa YUYUTEBEIBAET MAKCHMAJIBHYIO TEMIIEPATYPY U IIPOOAXKKW MOPOZXKEHOI'O KaXKIbIN
OEHb B pa3pe3e PETruOHOB. ITo CYTH HaM HY2KHa CJIeOyIoIlad Taﬁnuua:

CREATE TABLE neasur enent (

city_ id int not null,
| ogdat e date not null,
peakt enmp int,

uni t sal es i nt

MEel 3HaeM, 94TO OOJILIIIHHCTBO 3aIlIpoOCoOB 6YJIYT paGOTaTB TOJIBKO C JaHHBIMH 3a IIOCJIEJHIOI HeOeIllo,
MeCHIl NI KBapTall, TaK KaK B OCHOBHOM 3Ta Tabmuia HYXHa OJId Q)OpMHpOBaHI/IH TEKYIIuX OTYETOB MIJIs

pykoBoaCTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCSI CTAPBIX JMAHHBIX, MBI PEIIUIA OCTABISTDL HaHHHEIE
TOJIBKO 3a 3 IOCJIeHuX roga. HeHyKHble maHHbIe MBI OyoeM ymaiasiTh B Hadaie KaXkaoro Mecsiia.

[lpr Takmx YCIOBUSX MBI MOXKEM IIPUMEHUTH CEKIIMOHMPOBaHWE [JId YOOBJIETBOPEHMS BCEX HAIIUX
noTrpebHocTeld. HacTpouTh CEKIIMOHMPOBAHUWE COTJIaCHO IIPUBENEHHOM BEHIIIE II0CJIENOBATEIbHOCTU
OEeNCTBUM MOXKHO CIeOVIOIUM 00pa3oM:

1. I'maBHas Tabnuila, Ha3BaHHas measur ement , 6ygeT oO6bsiBJIeHA B TOYHOCTH KaK IMOKa3aHO BHIIIIE,
2.3aTeM MHI CO3[Ia€M OTAEIbHBIE CEKLINU OJIA KaXKA0T0 HYKHOTO HaM MecCsIla:

CREATE TABLE neasur enent _y2006n02 ( ) INHERI TS (neasurenent);
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CREATE TABLE measur enent _y2006n03 ( ) INHERI TS (neasurenent);

CREATE TABLE measur enent _y2007nill ( ) INHERI TS (neasurenent);
CREATE TABLE measur enent _y2007nil2 ( ) INHERI TS (neasurenent);
CREATE TABLE measur enent _y2008n01 ( ) INHERI TS (neasurenent);

Bce 3Tu CceKmuu SBISIOTCSA HOTHOCTBIO CaMOCTOSATEIbHLIMU T&6HI/ILIaMI/I, HO OHH HACJIEOAYKT CBOH
orpenesienusa oT THGHI/I]_U:I nmeasur enent .

9To pelllaeT OOHY U3 HAIIWX IPOOJIeM: yaajleHue CTaphix HaHHBIX. Kaxarii Mecsl HaM HyKHO OyzmeT
TIPOCTO BRHITIONHATE DROP TABLE 151 caMO¥M CcTapo¥ modyepHel TabmuIlbl U cO3aBaTh HOBYIO AOYEPHIOI
TabuIly OJIs DaHHBEIX HOBOT'O MecsIla.

.MEl [ONMXKHEI OIpEenenuTh HeIepeceKamwInuecs orpaHudeHus Tabnun. Takum o06pa3oM, CKPUIIT
co3paHus TabJIUIl JOJIKEH He ITPOCTO CO3IaBaTh CEKLIWH, HO eIlé U 3aaBaTh OrPaHUYeHU:

CREATE TABLE measur enent _y2006n02 (

CHECK (| ogdate >= DATE ' 2006- 02-01' AND | ogdate < DATE ' 2006- 03-01")
) INHERI TS (rneasurenent);
CREATE TABLE neasur enent _y2006n03 (

CHECK (| ogdate >= DATE ' 2006- 03-01' AND | ogdate < DATE ' 2006- 04-01")
) INHERI TS (rneasurenent);

CREATE TABLE neasur ement _y2007nll (

CHECK (| ogdate >= DATE '2007-11-01' AND | ogdate < DATE '2007-12-01")
) INHERI TS (rneasurenent);
CREATE TABLE neasur ement _y2007nil2 (

CHECK (| ogdate >= DATE ' 2007-12-01'" AND | ogdate < DATE '2008-01-01")
) INHERI TS (rneasurenent);
CREATE TABLE neasur ement _y2008n01 (

CHECK (| ogdate >= DATE ' 2008-01-01' AND | ogdate < DATE ' 2008-02-01')
) INHERI TS (rneasurenent);
. MBI, BEPOSITHO, TaKXkKe 3aX0TUM H00aBUTH WHOEKCEHL 10 CTOI0IIaM Kiltoyda:

CREATE | NDEX measur enent _y2006n02_| ogdat e
ON neasur enment _y2006n0D2 (| ogdate);

CREATE | NDEX measur enent _y2006n03_| ogdat e
ON neasur enment _y2006n0D3 (| ogdate);

CREATE | NDEX measur enent _y2007nill_| ogdat e
ON neasur enment _y2007nml1 (| ogdate);

CREATE | NDEX measur enent _y2007nil2_| ogdat e
ON neasur enment _y2007nl2 (| ogdate);

CREATE | NDEX measur enent _y2008n01_| ogdat e
ON neasur enment _y2008n0D1 (| ogdate);

Ha stomMm c HWHOEKCaMM MEI IIOKAQ OCTAHOBHUMCHA.

.Mu1 xoTuMm, YTOOBI HaIlle NPHUIOXKEHHEe MOTJI0 ckKas3aTb |NSERT | NTO neasurenent ... u
OaHHBIE 0KAa3aJIUCh B COOTBETCTBYIOIIEH CeKIuu. MBI MOKeM HOOUTHCSA 3TOTO, HOOABUB ITOOXOMSIIYIO
TPUTTEPHYI0 (QYHKIIMIO B TIaBHYIO Tabmuily. Ecnu pmamHHbIe Bcerga OymoyT Ho0aBASITLCS TOJIBKO B
TIOCJIeOHIOI CEeKIIMI0, HaM OyIeT JOCTaTOYHO OYeHb IPOCTON (QYHKIIUHU:

CREATE OR REPLACE FUNCTI ON neasurenent _insert_trigger()
RETURNS TRI GGER AS $$

BEG N
| NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);
RETURN NULL;

END;

$$

LANGUACE pl pgsql ;

Tenepsb MBI CO3TAaéM TPUTTEP, BHI3LIBAIOIIUN 9Ty (QYHKIIUIO:
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CREATE TRI GCGER i nsert _neasurenent _tri gger
BEFORE | NSERT ON measur enment
FOR EACH ROW EXECUTE PROCEDURE neasurenent insert_trigger();

3aTeM MBI JOJIZKHEI OyaeM KaXKIObIi MECSII IePeonpeneisaTh TPUITEPHYIO GYHKIINIO, YTOOB OHA BCerma
yKa3blBajla Ha TEKyIIyio cekuuio. OmHaKo onpeneeHNue TPUITepa OOHOBIISATE He ITOTPpebyeTcs.

Ho MBI MOXKeM TaKxKe clenaThb, YTOOBl cepBep aBTOMATUYECKH HAXOMOMJI CEKIIMI0, B KOTOPYIO HYKHO
HaIIpaBUThL JoOaBIIEMYI0 CTPOKY. [171g 9TOTr0 HaM ImoTpebyeTcs 0ojiee ClIoKHasI TpUTTepHast QyHKITUS:

CREATE OR REPLACE FUNCTI ON neasurenent _insert _trigger()
RETURNS TRI GGER AS $$
BEG N
IF ( NEW I ogdate >= DATE ' 2006-02-01' AND
NEW | ogdat e < DATE ' 2006-03-01' ) THEN
| NSERT | NTO neasur enment _y2006n02 VALUES ( NEW *);
ELSIF ( NEW I ogdate >= DATE ' 2006-03-01' AND
NEW | ogdat e < DATE ' 2006-04-01' ) THEN
| NSERT | NTO neasur enment _y2006n03 VALUES ( NEW *);

ELSIF ( NEW I ogdate >= DATE ' 2008-01-01' AND
NEW | ogdat e < DATE ' 2008-02-01' ) THEN
| NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);
ELSE
RAI SE EXCEPTI ON
"Date out of range. Fix the nmeasurenent _insert _trigger() function!';
END | F;
RETURN NULL;
END;
$$
LANGUAGE pl pgsaql ;

OmnpepesieHne TPUITeEpa OCTAETCS IPEeXHUM. 3aMeThbTe, YTO BCe yCIOBUA | F DOMXKHEL B TOYHOCTH
oTpaxaTh orpaHuudeHuss CHECK COOTBETCTBYIOIINX CEKITHUH.

XoTs aTa QyHKIUS CJIOKHEE, YeM BapPUaHT C OOHUM TEKYIIUM MeCsUeM, eé He TMPUAOETCS TaK 4acTo
MOOU(UITMPOBATh, TaK KaK BETBU YCIIOBUH MOXKHO HOOABUTHL 3apaHee.

IIpumMeuyanue

Ha nmpakTuke OyOeT jydllle CHa4aJlla IIPOBEPSTH YCJIOBUE OJISA ITOCIeAHEeN CEeKIUH, eCJIM CTPOKU
yaie mo6aBJIAI0TCS B 3Ty CEeKLMI0. [IJ1s1 MPOCTOTHI XKe MBI PACIOJIOKMIIN ITPOBEPKU TPUTTEPA B
TOM JKe TTOpPSIAKe, YTO U B OPYTUX (hparMeHTax Koja [Jis 9TOTO IpuMepa.

Kaxk yke MOXKHO IOHSATH, IJI peaiu3allui CJIOKHOM cxeMbl pa3bueHus MoxkeT notpeboBaTbecsi DDL-kox
3HAUUTENIbHOTO 00bEMa. B maHHOM mpumMepe HaMm NmOTpeOyeTcsl Co3MaBaTh CEKLMI0 KaXKAbIM MeCSIl, Tak
4yTO 6110 OB pAa3yMHO HaIlMCATh CKPUIIT, KOTOPHIM O popMupoBan TpedyeMriii Kog DDL aBTOMaTUYEeCKH.

5.10.3. YnpaBneHue ceKumamm

OOrryHO HaOOP CceKiuii, 0O0pa30BaHHBEIM HW3HAYAJILHO IIPKM CO3HaHMM TaOJuI[, He NOpenIolaraeTcs
COXpPaHATb HeW3MeHHHIM. 4Yalne HaoOOpOT, IIJIAHWUPYeTCS yOaldsiTh CTapble CeKIWM OaHHBIX §
TIepuoanYecKyu No0aBIsaTh, HOBele. OOHO 13 HanboJiee BaXKHBIX IPEUMYIIIECTB CeKITMOHUPOBAHUS COCTOUT
MMEHHO B TOM, YTO OHO IIO3BOJISIET MPAKTHYECKH MOMEHTANILHO BHIIIOIHSTL TPYOOEMKHE OIlepalluu,
U3MEHsIST CTPYKTYPY CEKIui, a He pU3nUYecKu mepemelras 0onbiire 005EMEI MaHHbIX.

CamMpbIit TETKUM crioco® yoanuTh CTaphle MaHHble — 3TO IIPOCTO YOAIUTh CEKIHIO, CTABIIYIO0 HEHYXKHOM!:
DROP TABLE neasurenent _y2006n02;
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Tak MOXKHO yHaJIUTh MUJUIMOHEI 3aMIMCeN ropa3no OBICTPee, YeM CePBep OYOET yOaIsTh UX IO OGHOM.

Emé ommH yacto Gojlee NPeAINoOYTHUTESIbHBEIM BapuaHT — yOpaTh CEKIMI0 M3 TJIaBHOM TabOIUIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K Hel KakK K CaMOCTOSITEJIbHON Tabsulie:

ALTER TABLE neasur enment _y2006nD2 NO | NHERI T nmeasur enent ;

ITpu sToMm MOKHO OymeT MPomoIXKaTh paboTaThk C [AHHLIMHU, TOKa Tabnuila He OyaeT yoanena. Hampumep,
B 9TOM COCTOSIHMU O4YEeHb KCTATH OYyOEeT COelaTh PE3ePBHYIO KOMMI0 JAHHLIX, MCIOJb3ys COPY, pg dump
unu nogoOHEIe cpencTBa. Bo3MOXKHO, 3THM HaHHBIE TAKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN ()OpPMAT, BHIIOJIHUTD APYTYI0 00PabOTKY UK ITOCTPOUTH OTYETEHL.

AHanoruyHeIM 00pa30M MOXKHO [00aBJIATh HOBYIO CEKIIMIO C AaHHBIMU. MBI MOXKEM CO3[aTh IIYCTYIO
CeKIIMIO B I'JIaBHOM TaO/uIle Tak Ke, KaK MBI CO3[aBaJid CeKIIMU B UCXOOHOM COCTOSIHUU IO 3TOIO:

CREATE TABLE measur enent _y2008n02 (
CHECK ( | ogdate >= DATE '2008-02-01' AND | ogdate < DATE '2008-03-01' )
) INHERI TS (neasurenent);

A nHorma ymo0OHee co30aTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH U COeslaTh €€ IIOIHOIIeHHOHN CeKInei
mo3xe. ITpu TakoM mogxone HaHHEIe MOXKHO OyIeT 3arpy3uTh, IIPOBEPHUTH U IIpeodpa3oBaTh A0 TOTO, KaK
OHH TIOSIBSITCSI B CEKITMOHMPOBAHHOM TabmuIe:

CREATE TABLE neasur enent _y2008n0D2
(LI KE nmeasurement | NCLUDI NG DEFAULTS | NCLUDI NG CONSTRAI NTS) ;
ALTER TABLE neasur enent _y2008nD2 ADD CONSTRAI NT y2008nmD2
CHECK ( | ogdate >= DATE ' 2008-02-01' AND | ogdate < DATE '2008-03-01"' );
\ copy neasurenent _y2008n02 from ' measurenent y2008nD2'
- - BHHBHHHE HHAHHHBHHHBE BHHR R R
ALTER TABLE neasur enent _y2008nD2 | NHERI T measur enent ;

5.10.4. CeKUMOHMpPOBaHUE U UCKJTIOYEHMUE MO OrpaHUYEeHUIo

HckaoyeHue no 02paHuyeHul0 — 3TO NMPUEM ONTHMU3AIUU 3alPOCOB, KOTOPHIH YCKOpsieT paboTy C
CEeKIIMOHUPOBAaHHLIMHU TaOIHUIIaMK, OIPeAeIEHHBIMHU I10 BHIIIEONMCAHHOM cxeMe. Hampumep:

SET constraint_exclusion = on;
SELECT count (*) FROM neasur enent WHERE | ogdate >= DATE ' 2008-01-01';

Be3 uckimo4YeHus 0 OTPaHUYEHUIO IOJIS MAaHHOTO 3ampoca IIPUIIIIOCH ObI IIPOCKAaHWUPOBAThH BCE CEKINU
TabmuIel measur enent . Eciu ke MCKITIOUEHME 10 OTPAaHUYEHUIO BKITIOYEHO, TIJIAHUPOBIIIUK PACCMOTPUT
OrpaHHYeHUEe KaXKIOOW CEeKIMU C ILeJiblI0 ONpedesiuTb, YTO HaHHas CEKIUs He MOXKeT COomepzKaThb
CTPOKHM, YOOBJIETBOPSAIOIINE YCIIOBUIO 3anpoca WHERE. Eciiu I1aHMPOBIIUK IIPUAET K TAKOMY BEIBOAY, OH
UCKJIIOYUT 3Ty CEKINIO U3 IIJIaHa 3aIlpoca.

Yrob6nl yBUAETH, KaK MEHSeTCS IIJIaH IpU U3MeHeHUU IIapaMeTpa constrai nt _excl usi on, BBl MOXeTe
BOCIIOJIb30BaThCSA KoMaHAoM EXPLAI N. TUIMYHEIN HEONITUMU3UPOBAHHEIN IIJIaH A1 TaKOM KOHPUTypaluu
TabIUIEl OyOEeT BEITIAOETh TakK:

SET constraint_exclusion = off;
EXPLAI N SELECT count (*) FROM neasur enent
WHERE | ogdat e >= DATE ' 2008-01-01';

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 wi dt h=0)
-> Append (cost=0.00..151.88 rows=2715 wi dt h=0)
-> Seq Scan on neasurenent (cost=0.00..30.38 rows=543 wi dt h=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on neasurenent _y2006nmD2 measur enent
(cost=0. 00.. 30. 38 rows=543 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on neasurenent _y2006nD3 neasur enent
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(cost=0.00. . 30. 38 rows=543 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seq Scan on neasurenent _y2007nml2 neasur enment
(cost=0.00. . 30. 38 rows=543 w dt h=0)

Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on neasurenent _y2008nD1 neasur enment
(cost=0.00. . 30. 38 rows=543 w dt h=0)

Filter: (logdate >= '2008-01-01'::date)

B HEKOTODPEBIX MJIM BCEX CEKIHAX MOZXKET IIPHUMEHATHCSA He IIOJIHOE IIOCJiIeJOoBaTeJIbHOE€ CKaHHMPOBaHUeE,
a CKaHMWpOBaHMWE II0 WHIOEKCY, HO OCHOBHAS HOes IIpUMepa B TOM, WTO [JIsI YOOBIETBOPEHUS 3alrpoca
Heé HY2KHO CKAHHPOBATH CTAaphble CEKIHUHU. n KOrga MEI BKJIIOHaeM HCKIIIOYEHHE II0 OI'PaHWYEeHHIO, MEI
moyydaeM 3Ha4YUTENIbHO 00jiee 3(pHeKTUBHEIM I1J1aH, JAIOIUN TOT XK€ pe3yabTaT:

SET constrai nt_excl usi on = on;
EXPLAI N SELECT count (*) FROM nmeasur enent
WHERE | ogdat e >= DATE ' 2008-01-01';

QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 wi dt h=0)
-> Append (cost=0.00..60.75 rows=1086 wi dt h=0)
-> Seq Scan on neasurenent (cost=0.00..30.38 rows=543 wi dt h=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on neasurenent _y2008nmD1 neasur enent
(cost=0.00. . 30. 38 rows=543 wi dt h=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeTbTe, UTO MEXaHU3M UCKITIOUEHUS 110 OTPaHUYEHUI0 YYUTHIBAET TOIbKO orpaHudenus CHECK, HO He
Hanu4yue WHAEKCOB. [103TOMy ompenensiTh MHOEKCH [JIs1 CTONOIIOB KiTloda He o6s3aTenbHo. HyKHO 1
co3maBaTh MHAEKC AJIsT MaHHOM CEKIIWM, 3aBUCUT OT TOT'0, KaKasd 4aCTh CeKIuu OymeT obpabaThiBaThCsA
TP BHITIOJTHEHUU OOJILIIIMHCTBA 3aIlIpocoB. Eciu 3T0 Hebombinas 4acTh, MHOEKC MOXKET OBITh ITOJIEe3€H,
B IIPOTUMBHOM CJIy4dae OH He HYXKEH.

Ilo ymongyaHuio mapaMmeTp constraint exclusion uMmeer 3HadeHHe He on U He of f, a MpoMexKyTOUYHOE
(1 pekomMeHOyeMoOe) 3Ha4YeHUe partition, Ipu KOTOPOM 3TOT MPUEM OyHeT IMPUMEHSTHCS TOJIBKO K
3amnpocaM, IIe IIPenmoJioKUTeNbHO OymyT 3adeliCTBOBAHBI CEKIIMOHWPOBAHHEIE TaOIUILL. 3HadYeHUe
on 00s3bIBaeT IUIAHUPOBIIMK IIPOCMATpPUBaATh OorpaHmueHuss CHECK BO BcexX 3ampocax, faxKe B CaMbIX
IIPOCTHIX, THle UCKIIIOUeHNe 110 OrPaHNYeHNI0 He OyIeT MMeTb CMEICIIA.

5.10.5. AnbTepHaTUBHbIe BapuaHTbl CEKLLMOHUPOBaHUA

Ipyro#n cmoco® TmepeHampaBlieHWss OOOABJISIEMBEIX CTPOK B COOTBETCTBYIOIIYIO CEKIIUI0 MOXKHO
peanu3oBaTh, OIIPeAesIuB OJjIs TJIaBHOM TaOIUIIEl He TPUITED, a ITpaBuiia. Hanpumep:

CREATE RULE neasurenent _insert_y2006nmD2 AS
ON I NSERT TO nmeasur enment WHERE

( logdate >= DATE ' 2006-02-01" AND | ogdate < DATE ' 2006-03-01" )
DO | NSTEAD

| NSERT | NTO neasur enment _y2006n02 VALUES ( NEW *);

CREATE RULE neasurenent _insert_y2008nmD1 AS
ON I NSERT TO nmeasur enment WHERE

( logdate >= DATE '2008-01-01'" AND | ogdate < DATE ' 2008-02-01" )
DO | NSTEAD

| NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);

C mpaBuIaMH CBsI3aHO ropas3fo OoJbllle HaKJIAOHEIX PACXOHO0B, YeM C TPUITEPOM, HO OHM OTHOCSTCS K
3aIlpoCy B LIEJIOM, a He K KaXKIoi CTpoke. II09ToMy 3TOT cI1oco6 MOXKET OBIThH 00JIee BHIUTPHIIIHEIM IIPU
MacCcoBOM goOaBneHun OJaHHBIX. OMHAKO B OOIBIIMHCTBE CIIy4aeB TPUTTEPH OyoyT paboTaThk OLICTPEE.
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Yutute, uTo KOMaHma COPY urHopupyert npaBuiia. ECu BBl XOTUTE BCTaBUTh OJaHHBIE C TOMOINBIO COPY,
BaM IPUOETCS KOMUPOBAThH UX CPa3y B HYXKHYIO CEKLIHIO, a He B I'JIaBHYyIO Tabnuny. C Opyroi CTOPOHHI,
COPY He OTMEHSIET TPUTTEPH], TAK YTO C TPUITEPAMHU BBl CMOXKETE MCII0JIb30BaTh €€ 0OBIYHEIM 00Pa30M.

Emé ommH HegoCTAaTOK IIOAXOAA C IIpaBUJIaMM CBsSI3aH C HEBO3MOXKHOCTHIO BBEIIATHh OIIMOKY, €CJIH
mobaBisieMas CTPOKa He IOANafaeT HU IOM OJHO M3 IIPABHUJI; B 9TOM CjIy4yae JaHHBIE IIPOCTO IIOMAaAyT
B I'JIaBHYIO Ta0JIuIIy.

CeKkIMOHMPOBaHME MOXKHO TaKXKe peajlm30BaTh C IIOMOMIbI0 mpencTaBieHus ¢ UNI ON  ALL BMecToO
HacienoBaHusa. Hanpumep:

CREATE VI EW neasur enment AS
SELECT * FROM neasur enment _y2006nm02
UNI ON ALL SELECT * FROM neasurenment _y2006n03

UNI ON ALL SELECT * FROM neasurenment _y2007ml1
UNI ON ALL SELECT * FROM neasurenment _y2007ml2
UNI ON ALL SELECT * FROM neasur enent _y2008n01;

OpHako a1 u3MeHeHUud Ha60pa CEKIIMHA B 3TOM ClIy4ae HpI/IJIéTCH He TOJIbKO H00aBISATL WU yoandaThb
CeKIlMM1, HO U IIepecOo3OaBaTh IIPpeaCTaBJIEHHUE. Ha IIPAKTHUKE 3TOT METOO He HMMEeeT 3HAYUTEJIbHEIX
IIPEMYIIIEeCTB II0 CPDAaBHEHHWIO C HAaCJIeoJOBaHUEM.

5.10.6. OrpaHu4yeHus

C CEKIIMOHNUPOBAHHBIMHU TaGHI/IHaMI/I CBsA3aHHI CIIEOYIOIIYE OTPaHUYEeHUA:

e Cucrema He MOXKET MPOBEPUTH aBTOMATUYECKH, STBIISIOTCS JTM BCe OorpaHudeHus CHECK B3auMHO
UCKIIoYamumu. [ToaTomy 6e3onacHee OymeT HaMUCaTh U OTJIAOUTH KOM AT GOPMUPOBAHUS
CEKLIWY M CO3MaHUs U/UIU U3MEHEHUS CBI3aHHBIX 0OBEKTOB, YEM IEJIaTh 9TO BPYYHYIO.

¢ Tloka3aHHHIE 3[eCh CXEMEBI ITOAPa3yMeBaloT, YTO KJII0YeBOM cTon0el(bl) CEKIIMM B CTPOKE HUKOTOa
He MeHSeTCs, UTU MeHSeTCS He HaCTOJIbKO, YTOOH CTPOKY MOTPeb0BaIoCh TEPEHECTH B IPYTYIO
cek1uio. Ecu Xe MONBITAaThCA BHIIOIHUTE TaKol onepaTop UPDATE, mpon30ouAEeT omubKa U3-
3a HapyumeHusa orpanmuyeHus CHECK. Ecnu BaM HYy2KHO 00paboTaTh U TakKue CJIydal, BEl MOXKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPH! Ha 0OHOBJIEHNE B TaOJIULIBI-CEKITUY, HO 3TO eIlfé OOoJIbIlle
YCJIOKHUT yIIpaBjIeHNUe BCeU KOHCTPYKIUEN.

e Ecmnu BH BeIMOJIHSETe KOMaHab VACUUMuIu ANALYZE Bpy4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJi KaXXIOOU CeKIUU B 0TAeNnbHOCTU. KoMaHpma

ANALYZE neasur enent;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* Omnepatops! | NSERT ¢ npennoxkenusmu ON CONFLI CT ckopee Bcero He 6ymyT paboTaTh 0XKUIaeMbIM
o6pa3oM, Tak Kak perictBue ON CONFLI CT mpennpuHUMaeTCS TOIBKO B ClIy4ae HapyIlleHUN
YVHUKAJIBHOCTHU B YKa3aHHOM IeJIEBOM OTHOIIIEHUHU, a He ero JOYEePHUX OTHOIIEHUSIX.

HpI/IMeHHH HCKIIIOYEeHHS II0 OTPaHU4YEeHHIO, HBOGXOJI[I/IMO YYHUTEIBATE ClIedyloliee:

e HckmoyeHue Mo OTpaHHuYeHHIo paboTaeT TONBKO KOrfa Impemioxenne WHERE B 3aIIpoce COmepXKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHE ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QYHKIMEN TepeMeHHOoMI
npuponsl, Takou Kak CURRENT _TI MESTAMP, Heb3sI ONTUMH3NUPOBaTh, TaK KakK IIJIAaHUPOBIINK HE
3HaeT, B KaKyl0 CEKITUIO INOIafeT 3HadeHne PyHKIIUYM BO BPpeMs BHIIIOJTHEHUS.

e OrpaHuYeHUsI CeKINI OOJIKHEI OBITH ITPOCTLIMM, MHAYE IIJIAHUPOBIIHUK HE CMOXKET BEIUHCIIHTE,
KaKue CeKIUU He HyXKHO oOpabaThiBaTh. [IJI CEKIIMOHUPOBAHUSA II0 CIUCKY HUCIIONIb3yHTe
ITPOCTHIE YCJIOBUS HAa PABEHCTBA, a [JIsI CEKIIMOHWPOBAHUS 110 Aualla30HaM — IIPOCTHIE MPOBEPKHU
OMaIa30HOB, IOHOOHEE TOKAa3aHHLIM B IpUMepax. PeKoMeHayeTCsI CoO3MaBaTh OrPAaHUYEHUST CEKIINH,
comepzKalllye TONbKO TaKHe CPAaBHEHUS CEKIMOHUPYIOIINX CTOJIOIIOB C KOHCTAHTAMU, B KOTOPBIX
KMCHOJIB3YIOTCS OIePaTOPH, IOoaepKUBaIre B-gepeBns.

e [Ilpu aHanmM3e OIS UCKIIOYEHUS 10 OTPAaHUYEHUIO UCCIIeYyIOTCS BCe OTPAaHUYEHHsI BCEX CEKITUH
TJIaBHOM TaOGJIMIILI, II0O3TOMY IIPH OOMBIIIOM KOJIUYECTBE CEKIIMH BpeMs IJIaHUPOBAaHUS 3alIpPOCOB
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MOXKeT 3HAYUTEIbHO YBeIUUUThCSA. OMMCaHHbIe BHIIIE HOOX0OL Pab0oTal0T XOPOIIIo, ITOKa
KOJIUYECTBO CEKIIUH He IIPEBLINIaeT IPUMEPHO CTa, HO HE MBITAaUTECh IPUMEHSITh UX C ThICSITYaMU
CEeKIIUH.

5.11. CtopOHHMeEe paHHble

Postgres Pro wactuyHo peanusyeT cnenuduraimio SQL/MED, mo3Bonss BaM oOpalaTbCsa K HTaHHBIM,
HaXOMSAIIUMCS CHapPYyKHU, UCIONIb3ys 00bruHble SQL-3anpockl. Takue maHHBIE HAa3BIBAIOTCS CMOPOHHUMU.

CTopoHHME JaHHBIE HOCTYIHH B PostgreSQL depe3 06épmKy cmopoHHUX OaHHbix. OGEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOIMOTEKa, B3aMMOJEMCTBYIOMIAas C BHEIIHUM HCTOYHHMKOM AAHHBIX U CKpPHIBAIOIIAS
B ce0e BHYTPeHHHE OCOOEHHOCTH ITOOKITIOYEHUS U MOTy4YeHUs HaHHBIX. HeCKOJIbKO TOTOBBIX OOEPTOK
IpenoCTaBIAIOTCA B BuOe Momysen contri b ; cMm. Ilpunoxenue F. Takxke BB MOXeTe HaWTH OpPyrue
00EpTKHU, BEITyCKaeMble KaK JIOTOJITHUTEIIbHBIE TPOAYKTH. EC/IM HU OgHA U3 CYIIECTBYIOIINX 00EPTOK Bac
He yCTpauBaeT, BBl MOXKETe HaIlMCcaTh CBOIO COOCTBEeHHYIO (cM. I'maBy 52).

Yto6sl 0OpPaTHUTBCA K CTOPOHHMM [OaHHBIM, BBl HOJIKHBEI CO30aThb OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpaWBaeTCs MOOKIIUYEeHNEe K BHEIIHEMY MCTOYHUKY OAaHHBIX, ONIPEeNeNsioOTCS IIapaMeTpPhI
COOTBETCTBYIOIIEH OOEPTKM CTOPOHHUX [HAHHBIX. 3aT€M BBl HOJIZKHBEI CO3[aTh OOHY WJIM HECKOJIBKO
CMOPOHHUX Mabauy,, OIPEeNeIuB TEM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHME TAaOIUIIEI MOXKHO
KUCIIOJIF30BaTh B 3allpocax Tak e, Kak U OOLIYHbIe, HO X HaHHBIE HEe XPaHSITCS Ha cepBepe Postgres
Pro. Ilpu kaxpmoMm 3ampoce Postgres Pro obparaercss K 00EpPTKe CTOPOHHUX OAHHHBIX, KOTOPas, B CBOIO
ouepeqns, IoJiydyaeT JaHHbIe U3 BHEITHEr0 KCTOYHUKA U/IU epefaeT ux eMy (B ciaydae KomaHn INSERT
unu UPDATE).

IIpu obpameHWM K BHEIIHUM [OAaHHBEIM yYHOAJTEHHBIM MCTOYHUK MOJKeT noTpeboBaTh ayTeHTHU(UKanmu
knueHTa. COOTBETCTBYWOINNE YYETHHIE OaHHBIE MOXKHO IIPENOCTaBUTL C IIOMOIILI0 CONocmasaeHull
nosiv3o8ameetl, IO3BOISIOIINX ONIPENENNTh B YaCTHOCTH UM€eHa U IIapoJIk, B 3aBUCUMOCTH OT TEKyIIen
ponu nonb3oBaTens Postgres Pro.

OononuuTenbHy0 nHPopMaluio Be HatiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. lpyrme obobeKkTbl 0a3 AaHHbIX

Tabnunel — 1eHTpalbHble 00BEKTH B CTPYKTYpPe PEeNAlMOoHHON 0a3bl JaHHEBIX, TAaK KaK OHU ComepzKaT
Bammm gaHHBle. Ho 3TO He eguHCTBEeHHBEIE 0OBEKTH, KOTOPhHle MOTYT B Hell cylllecTBOBaTh. [loMUMO HUX
BBl MOXKeTe CO3[aBaTh U UCIO0JIb30BaTh OOBLEKTH U OPYTHUX TUIIOB, IIPU3BaHHBIE CHeNaTh yIIpaBileHUe
OaHHBEIMU 3(deKkTrBHee U ynobHee. OHU He 0OCyXKIalOTCS B 9TOM IjlaBe, HO MEI IIPOCTO IIepPedUCIuM
HEKOTOphle U3 HUX, YTOOH! BBl 3HaNM 00 UX CyIleCTBOBaHUU:

e IlpencraBneHus

¢ OYHKUUU U OTIEPATOPHI

e Tumbl JaHHBIX U JOMEHBI

e Tpurrepsl u IpaBuila nmepe3anucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCsI B HacTu V.

5.13. OTcne)XxuBaHue 3aBUCMMOCTEM

Korma BB co3maéTe CI0KHBIE CTPYKTYPH 6a3 HaHHBIX, BKIIOYAIOIINEe MHOXKECTBO TaOIUIl C BHEITHUMU
KJII0YaMU, TPEICTaBJIEHUSIMH, TPUTTepaMu, GYHKIIUSMH U T. I1., BBl HESTBHO CO3[IaéTe CETh 3aBUCUMOCTEM
Mexny obbekTamMu. Hampumep, Tabnuila ¢ OTpaHUYEHHUEM BHEITHErO KITI0Ya 3aBUCHUT OT TaOIHITLI, Ha
KOTOPYIO OHA CCHIJIAeTCH.

7151 coxpaHeHUsI EeIOCTHOCTH CTPYKTYPHI BCcell 0a3bl maHHHIX, Postgres Pro He MmMO3BONISIET yOANATh
OOBEKTH, OT KOTOPBIX 3aBHUCAT Opyrue. Hampumep, MOOmMBITKA yHaduTh Tabmuiry products (Mbl
paccMmaTtpuBanu eé B Ilompa3smesne 5.3.5), OT KOTOPOM 3aBUCHUT Tabiwuila orders, IPUBEOET K OIIHOKe
OIPUMEPHO TAaKOI'0 COMlepKaHUI:
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DROP TABLE products;

HHHARH.  HHHAHHE BHAREE O HHHARHE product S #HEHHHH, HEH HEH HE HHESH HEAHHERE HEAHHEH
HHHHBHHHRRS.  HHAHHHAAHHE order s_product _no_f key # #######H##H " #HHAHHHE Oor der s" #HHH#AHHH
## #HE#HHAS " #HHH#A#H product s

RHABHBHAR.  HEH BHEHHBHE HAHARHBHE HHBHAHAR AR RRER#H DROP ... CASCADE.

Coobimrenue 00 omrmbke OaéT MOJIE3HYIO IIOACKA3Ky: €CHIM Bhl HEe XOTHTe 3aHHMAThCs TUKBUIAIUEH
3aBUCHUMOCTEH II0 OTHEILHOCTH, MOXKHO BBIIOJIHUTh:

DROP TABLE products CASCADE;

¥ BCe 3aBUCHUMEIE OOBEKTHl, a TakKe OOBEKTH, 3aBUCSIINE OT HUX, OyAyT yHZalieHbl PeKypCUBHO. B
9TOM ciry4dae Tabmuia orders ocTaHeTcCs, a yHaleHo OyOeT TOIbKO €€ OrpaHWYeHNe BHEITHETO KITI0Ya.
Yoanenve He pacmpoCTPaHUTCS HA OPyrue OOBEKTH, TaK KaK HU OOMH OOBEKT HE 3aBUCHUT OT 3TOTO
orpanndenus. (Ecim BBl XOTHUTE NPOBEPUTH, YTO IIPOMU30UOET IPHU BhIMOMHeHMM DROP ... CASCADE,
3anyctute DROP 6e3 CASCADE u TpouuTanTe ########### (DETAIL).)

IToutu Bce koMmaHaEl DROP B Postgres Pro nogmepzkuBaroT yka3danue CASCADE. KoHEYHO, B BO3MOXKHBIX
3aBHCHUMOCTEH 3aBHCHUT OT THUIIA 00BbeKTa. Bl TakKe MoxkeTe HamnucaTh RESTRI CT BMecTo CASCADE, YTOOEI
BKJIIOYHUTD ITIOBENEHUE 10 YMOIYaHUIO, KOTrma 00BEKT MOXKHO yHOAIUTh, TOJIPKO €CJIM OT HEro He 3aBUCST
HUKaKue gpyrue.

IIpumMeuyaHnue

Craupmapt SQL TpebyeT siBHOro ykasanuss RESTRI CT unu CASCADE B KoMaHae DROP. Ho aro
TpeboBaHUEe Ha CaMOM [ieJjie He BHIIOJIHSAEeTCs HU B omHo¥M CYB]I, mpu 3TOM OOHU CHUCTEMEI IO
yMoOI4aHuIo nogpa3yMmeBaroT RESTRI CT, a gpyrue — CASCADE.

Ecnu B komaHAe DROP mepeducssioTCS HECKOJIbKO 00beKToB, CASCADE TpebyeTcsl yKa3blBaTh, TOJBKO
KOTZla eCTh 3aBUCHMOCTHU BHe 3afjaHHOU rpynnsl. Hanpumep, B komange DROP TABLE tabl, tab2 npu
HaJIM4YUU BHEITHETo KITI04a, CChINTalolerocs Ha t abl u3 t ab2, MokHO He yKa3biBaTh CASCADE, uTOOBI OHa
BEITIOJIHUJIACH YCIIEIITHO.

IIna momnmb3oBaTeNMbCcKUxX GyHKIMME Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBSI3aHHBIE C BHEIIHE
BUOUMBIMU CBOMCTBaMM (PYHKIIMM, TaKUMHU KaK TUIILI apI'yMEHTOB U pe3ynIbTaTa, HO He 3aBUCUMOCTH,
KOTOpPBIE MOTYT OBIThH BBEISIBJIEHEI TOJILKO IIPH aHallu3e Tela QYHKINH. B KauecTBe mpuMepa pacCCMOTPUTE
CIIeOyloUIuy CIeHapuii:

CREATE TYPE rai nbow AS ENUM (' red', 'orange', 'vyellow,
‘green', 'blue', 'purple');

CREATE TABLE my_col ors (col or rai nbow, note text);

CREATE FUNCTI ON get _col or _note (rai nbow) RETURNS text AS
' SELECT note FROM ny_col ors WHERE col or = $1'
LANGUACE SQL;

(Ommucanme ¢GyHKOUHE s3bIKa SQL MoxkHO HaWTu B Pasmene 35.4.) Postgres Pro OymeT mOHMMAaTh, YTO
dbyHukIusa get _col or _note 3aBHCHT OT Tuma rai nbow: mpu ymaleHUW Tuila OyHoeT MPUHYIUTEILHO
ymaneHa QyHKIIHS, TaK KakK THUI €€ apryMeHTa OKa3hkiBaeTcs HeonpeneneéHHBIM. Ho Postgres Pro He OymeT
YYUTHIBATh 3aBUCUMOCTE get _col or _not e oT TaGmuIel ny_col or s 1 He yoanuT QYHKIIUIO IPYU yOaJIeHUH
Tabnuikl. Ho y 9Toro moaxoma ecTh He TOJIBKO MHHYC, HO ¥ IUTIOC. B ciydyae OTCyTCTBUSI TaOIHITHI
aTa (pyHKIMA ocTaHeTCcs paboueil B HEKOTOPOM CMEICJIE: XOTSI IIPHU IIOMBITKE BHIIIOIHUTHL €€ BO3HUKHET
ommrbKa, HO IPY CO3TaHUU HOBOM TaOJIHIILI C TeM Ke uMeHeM QyHKIINS CHOBa OymeT paboTaTh.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric
)
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
I NSERT | NTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

| NSERT | NTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99);
| NSERT | NTO products (nane, 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:

| NSERT | NTO products (product_no, name) VALUES (1, ' Cheese');
| NSERT | NTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPIIZ, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

I NSERT | NTO products (product_no, nanme, price) VALUES (1, 'Cheese', DEFAULT);
| NSERT | NTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

I NSERT | NTO products (product_no, nanme, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, "MIk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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I NSERT | NTO products (product_no, name, price)
SELECT product _no, name, price FROM new_products
WHERE r el ease_date = 'today’;

9TO TO3BOISET MUCIIONIb30BaTh BCe BO3MOXKHOCTH MexaHM3Ma 3ampocoB SQL (cm. ['maBy 7) mnsa
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa Hy>kHO m06aBUThL Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO OYIOET JIy4Ille UCII0Ib30BATh KOMaHIY
COPY. Ona He Takas rubkasi, Kak INSERT, #Ho ropa3mo sddexTunHee. [OIOTHUTEILHO 00
YCKOPEHHHY MaCCOBOM 3arpy3KHU OaHHBIX MOXKHO y3HaTh B Paznmene 14.4.

6.2. A3MeHeHue paHHbIX

Mogudukaiusa HaHHBIX, yXe coxpaHEHHBIX B B]l, Ha3wklBaeTCs u3MeHeHUeM. M3MeHUTb MOXKHO BCe
CTPOKU TabGIuIlel, TU60 ITOIMHOXKECTBO BCEX CTPOK, JIMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosber
IIPY 3TOM MOXKHO M3MEHSTh HE3aBUCUMO OT OPYTUX.

711 M3MeHeHUsI HaHHBIX B CYIIECTBYIOIIMX CTPOKaX MCHoiab3yeTcss KomaHma UPDATE. Ei# TpebyeTcs
crepnyionias nHGOPMaIus:

1. Mo TaOIUILEl 1 U3MEHSIEMOT'0 CTOJIOIA
2. HoBoe 3Hauenue cTosnbiia
3. Kputepuii oT6opa U3MeHsIEMBIX CTPOK

Ecnu BB OMHUTE, B ['J1aBe 5 rOBOPUIOCH, YTO B SQL B IIpUHIIUIIE HET YVHUKAJILHOTO UAeHTU(PUKaTOpa
cTpok. TakuM oOpa3oM, He BCeraa BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCcss MU3MEHUTh.
IMTosToMy HEOOXOOUMO YKa3aTh YCJIOBHUS, KAaKUM MOOJIZKHBI COOTBETCTBOBAThH TpebyeMasi CTPoKa. TOIbKO
ecnu B TabOnuIle eCThb MEePBUYHBIN KITIOY (BHE 3aBUCHUMOCTH OT TOTO, OOBSIBIISIIM BHI €r0 WM HET),
MOXKHO OOHO3HAYHO agpecoBaThb OTHE/bHBIE CTPOKHU, OIPENENIUB YCJIOBHE II0 IIEPBUYHOMY KIIIOUY.
OTUM MONIB3YIOTCA IrpadudecKrue HWHCTPYMEHTH i PabGoThl ¢ 0a30¥ HaHHEBIX, HAIOIHEe BO3MOXKHOCTH
penakTUpoBaTh HaHHBIE IO CTPOKAM.

Hampuwmep, cnenyiomnias KOMaHa YBEJINYUBAET IIeHYy BCeX TOBApPOB, MMEBIINX IO 3TOro LeHy 5, mo 10:
UPDATE products SET price = 10 WHERE price = 5;

B pesynbTaTe MOXKET U3MEHUTHCS HOJIb, OJHA HUJIM MHOXKECTBO CTPOK. U eciu aToMy 3ampocy He Oymet
YIOBJIETBOPSITHL HU OOHA CTPOKA, 9TO He OyaeT oImmubKOI.

[laBaiiTe paccMOTpUM 3Ty KOMaHAy mompoOHee. OHa HauyWMHAETCS C KIIIOYEBOro cioBa UPDATE, 3a
KOTOPBIM HOET uMs Tabmuibl. Kak OOBIYHO, MMs TaGIuIbI MOXKEeT OBIThL 3aIllCaHO B IOJIHOHW (opme,
B NIPOTUBHOM cJiydyae oHa OyAeT HaWpeHa MO MyTH. 3aTeM MOET KIII0YEBOe CJIOBO SET, 3a KOTOPHIM
crenyeT uMs cToJ01a, 3HaK PaBEHCTBA ¥ HOBOE 3HAYEHUE CTOI0LIA. ITUM 3HaYEHUEM MOXKET OBITh JTI000e
CKaJspHOe BHIpaXkeHUe, a He TOJIbKO KOHCTaHTa. Hampumep, eciu BBl 3aXOTUTE NMOOHATH LIEHY BCEX
TOoBapoB Ha 10%, 3TO MOXKHO cOenaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BHOHO M3 3TOr0 IpuMepa, BhIpazkeHUE HOBOI'O 3HAYEHUSI MOXKET CChUIAThCS Ha CYLIECTBYIOIIUE
3HAYEeHUs CTOJIOIOB B CTPOKEe. MEI TakxKe OIYCTHJIM B HEM mpenyioxeHme WHERE. 9To o3HaYaeT, 4TO
OynoyT U3MeHEHHI BCe CTPOKHU B Tabnuile. Ecu Ke 3T0 IpeaioxkKeHNne MPUCYTCTBYET, U3MEHSIOTCSA TOJTBKO
CTPOKM, KOTOpPBIE COOTBETCTBYIOT ycinoBuio WHERE. 3aMeThTe, YTO XOTS 3HAK PaBEHCTBA B IIPENJIOKEHUN
SET o603HayaeT oleparuio MprucBanBaHUs, a TaKOM Ke 3HaK B npeajioxkeHun WHERE UCTIONTb3YeTCS I
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTU. M KoHeuHO, B ycnoBuu WHERE He 00513aTENbHO OIKHA
OBITH IIPOBEPKA PaBEHCTBA, a MOTYT NPUMEHSTHCA M OpPyrue omnepatopsl (cMm. I'maBy 9). Heob6xommumo
TOJIbKO, YTOOHI 3TO BHIpaXKeHUe BO3Bpalllalio TIOTUUYECKUN pPe3ynbTar.

B xomanme UPDATE MOXKHO H3MEHUTb 3HA4YEHUS Cpa3y HECKOJIBKHWX CTONOIIOB, MEPEYUCIIUB HUX B
npenioxenun SET. Hanpumep:
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UPDATE nytable SET a =5, b =3, ¢ =1 WHERE a > 0;

6.3. YaaneHue AaHHbIX

MEI pacckasaiy O TOM, KakK moOGaBiIsTh JaHHBIE B TAaOIUILI 1 KaK U3MEHSATh UX. Tenepb BaM OCTaloCh
y3HaTh, KaK yOaJuThb JaHHBIE, KOTOPhIE OKA3aJIuCh He HyXKHEBI. TakK Ke, Kak m00aBJIsATh JaHHbIE MOXKHO
TOJIBKO IIEJIBIMH CTPOKaMH, YHAJIAITh UX MOZXKHO TOJIBKO II0 CTPOKaM. B mpemwiaymieM paspmene MbI
oTMeTunu, 4To B SQL HeT BO3MOXKHOCTH HANPSIMYI0 aZpecOBaTh OTHAENIbHBIE CTPOKHU, TaK YTO YHOAJIUTh
u3bpaHHbIE CTPOKU MOXKHO, TOJIPKO COOPMYIUPOBaB [JId HUX HogxoAsinue ycinoBusi. Ho ecnu B Tabnuile
€CTb IIEPBUYHBIN K/II0Y, C €T'0 IIOMOIIbI0 MOXKHO OJHO3HAYHO BHIAEIUTH OITPENeJIEHHYIO CTPOKY. [Ipu aTOM
MOZKHO TaK K€ yIOaJIUTh TPYIIIEI CTPOK, COOTBETCTBYIOIIINE YCIOBUIO, IGO0 Cpa3y BCe CTPOKHU TaGJIMITH.

s ymaneHuss CTPOK ucronb3lyeTcsa KoMmaHma DELETE; e€ CUHTaAKCHC OYeHb ITIOX0XK Ha CHHTAKCUC
KoMaHAbs UPDATE. HanipuMep, yOalIuTh BCe CTPOKH M3 TabIUIIE C TOBaApaMu, UMeIouMHU 11eHy 10, MOXKHO
TakK:

DELETE FROM products WHERE price = 10;

Ecnu BE HanuieTre mIpocTo:
DELETE FROM product s;

OyIoyT yOaneHBl Bce CTPOKM Tabnuilkl! BynbTe 0CTOPOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 U3SMEHEHHbIX CTPOK

HNuorpa ObIBaeT MOIE3HO MOJIy4YaTh JaHHBIE U3 MOOUGUIINPYEMBIX CTPOK B IMpoIecce ux o0paboTKu. ITO
BO3MOXKHO C HCIOJIb30BaHUueM npenioxeHusa RETURNI NG, KoTopoe MOXXKHO 3amaTh Ojisi KomaHn | NSERT,
UPDATE u DELETE. ITpumeHenre RETURNI NG mo3BoJisieT 000HTHCEH 63 MOIOJIHUTEILHOTO 3ampoca K 6ase
st cbopa MaHHBIX M 9TO OCOOEHHO IIeHHO, KOTa KaK-TO MHa4Ye TPYOHO IOIyYUTh U3MEHEHHEIE CTPOKH
HagEXHBEIM 00pa3oM.

B npepnoxennu RETURNI NG gOomycKaeTCs TO K€ COOEPXKMMOE, YTO U B BBIXOOHOM CIKHCKE KOMaHIEI
SELECT (cMm. Paspmen 7.3). OHO MOXKeT comepzKaTbh MMeHa CTOJIOIIOB I1eJIeBOM TabIUIlEl KOMAaHOBI HITH
3HAYEHUS BHIPAXKEHUN C 9TUMU CTOnIOLIaMu. TakXkKe 9acTo MPUMEHsIeTCsT KpaTKas 3anuchk RETURNI NG *,
BRIOMpAroIas BCe CTOIOIEI 1[eJIEBOM TaOGJIMIIE ITO TTOPSOKY.

B xomaHpe | NSERT maHHBIe, BhifaBaeMble B RETURNI NG, 06pa3yioTcsl U3 CTPOKM B TOM BHIE, B KaKOM
OHa Oblla BCTaBjleHa. JOTO He O4YeHb II0JIe3HO IIpKM NIpocToM p»oOaBjieHMU, TaK KakK B pe3yibTaTe
OynoyT MONy4YeHHl Te Ke OaHHBbIe, YTO OBLIM IepefdaHbl KIueHToOM. Ho 3To MoXeT OBITh OUeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEeHUM N0 yMmomdaHuio. Hampumep, ecnu B Tabiulle ecTh
ctosnber] seri al , B KOTOPOM I'eHEPUPYIOTCS VHUKaIbHEIE UAeHTU(UKATOPH, KoMaHaa RETURNI NG MoxXeT
BO3BPATUTh UOEHTU(PHUKATOP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstnane text, lastname text, id serial prinmary key);

| NSERT | NTO users (firstnane, |astname) VALUES ('Joe', 'Cool') RETURNI NG i d;
IMpennoxenue RETURNI NG Takke o4eHb ITone3Ho ¢ | NSERT ... SELECT.

B xomanpme UPDATE maHHBIe, BhifaBaeMble B RETURNI NG, 06pa3yioTcsi HOBLIM COHAEPKUMBIM U3MEHEHHOM
cTpoku. Hanpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNI NG nanme, price AS new price;

B xomanpge DELETE mauHbIe, BeimaBaeMble B RETURNI NG, 06pa3yioTcsi COIEePKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsol etion_date = 'today'
RETURNI NG *;
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Ecnu mns memeBoi TaGmUILI 3amaHbl TPUrTephl (cM. I'maBy 36), B RETURNI NG BBRIIAIOTCS HaHHBIE U3
CTPOKY, U3MEHEHHOU Tpurrepamu. TakuM o6pa3omM, RETURNI NG 4acTO IIPUMEHSIETCS U IOJI TOT'0, YTOOHI
IIPOBEPUTH COTEPKUMOE CTOJIONOB, U3MEHSIEMBIX TPUTTEPAMU.
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naBa 7. 3anpochl

B IIpegelgyIinX I'JiaBaX PaACCKaA3bIBAJIOCh, KAdK CO3OATb Ta6J'II/II_II>I, KaK 3allOJTHUTh HUX JAaHHBIMH W KakK
WU3MEHUTHh 3TU ONaHHEIE. Tenepb MBI HAaKOHEI] O6CYJII/IM, KaK IIOJTY4YUTh OJaHHBIE U3 0a3nl OAaHHBIX.

7.1. Ob30p

ITpouecc unu KOMaHOa IOJy4YeHUS HaHHBIX U3 0a3bl JaHHBIX Ha3bIBaeTcs 3anpocom. B SQL 3ampoch
dbopmymnupyroTcs ¢ momoirbio KomaHasl SELECT. B obmieM Buge KoMmaHga SELECT 3anmuchIBaeTCs Tak:

[ W TH #####8# Wit h] SELECT ###### ####### FROM ##H###H#E HH#HH#H7HH
[ #HBHHHBHHHE HHBHHHRHHH]

B crnemyromux pasgenax MTOAPOOHO OMMCHIBAIOTCS CIHMCOK BBIOOPKM, TaOMWYHOE BHIpaXKeHUE U
orpenesieHNEe COPTUPOBKU. 3ampockl W TH IBISIFOTCST pacIIMPeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT
PaccMOTpEHE! B IIOCJIEOHIOI0 OUYepeb.

ITpocToi 3amTpocC BHITTAOUT Tak:
SELECT * FROM t abl el;

Ecnu mpemmonoxkuth, 4To B 6a3e AaHHBIX ecThb Tabmuua tabl el, 9Ta KOMaHAa MOJYYUT BCE CTPOKHU
C COOEepPKUMBIM BCexX CTOJOmoB u3 tablel. (MeTom BeIDauuW pe3yiabTaTa OIpPEHENseT KIWNEeHTCKOe
mpunoxenve. Hampumep, mporpamma psql BeiBemeT Ha 3kKpaHe ASCII-Tabmuily, XOTS KIHNEHTCKHE
OuOGMMOTEKN MO3BOJIAIOT WM3BIEKATh OTHAEJIbHBEIE 3HAUEHWS M3 pe3ynabTaTa 3ampoca.) 3Oech CIHMCOK
BHIOOPKY 3afiaH KaK *, 9TO 03HAYAET, YTO 3aMIPOC AOIKEH BEPHYTD BCE CTONOITH TaOIMYHOTO BHIPAKEHU .
B cmucke BHIOOPKM MOXKHO TaKXkKe yKa3aTh MOAMHOMXKECTBO HOOCTYIHBIX CTOJIOIOB WM COCTaABUTH
BBIPazKEHUS C 3TUMU cTonO1amMu. Hanpumep, ecnu Bt abl el ecTs cTONOIIE @, b ¥ ¢ (M BO3MOXKHO, IPYTHE),
BBl MOKETE BHITIOJTHUTE CIEOYIOIIUH 3ampoc:

SELECT a, b + ¢ FROM t abl el;

(B mIpemmonozKeHWM, YTO CTONOILBI b M ¢ MMEIOT YMCIOBOM THUIN HAaHHBIX). [logpoOHee 3TO OIMCAHO B
Pazpgene 7.3.

FROM tabl el — 3To mpocTeHInuii THUI TAGJIMYHOTO BLIPAXKEHHS, B KOTOPOM ITPOCTO YHMTAETCS OXHAa
tabnuia. BooOiie TaG1uYHble BEIPAXKEHUS MOTYT OBITh CIIOZKHBIMU KOHCTPYKIUSIMHU 13 0a30BLIX TabJIHII,
COeMWHEeHHWH W IIOO3alpoCOoB. A MOXKHO ¥ BOBCE OIYCTHTh TAOIMYHOE BBIpAaXKeHHE U MCIIOIb30BaTh
koMaHny SELECT Kak KaJlbKyJIsaTOP:

SELECT 3 * 4,

B aToM MoxkeT OBITH OOJIBIIIE CMEBICIIA, KOTTIAa BEIPAXKEHUS B CIMCKe BEIOOPKK BO3BPAIlAl0T MEHSIOMINECS
pe3ynbTaThl. Hampumep, MOKHO BEI3BATh (DYHKIIMIO TaK:

SELECT randon();

7.2. TaGnn4YHbIE BbIPpa>keHun

TabauyHoe evlpadceHue BBIUUCISAET Tabiauily. JTO BHIpajKeHUE COOEpPXKUT mpemyioxeHne FROM 3a
KOTOPBEIM MOTYT ClIefoBaTh mnpemnoxkeHuss WHERE, GROUP BY u HAVI NG TpuBuasnbHbie TaOIUYHBIE
BBIPAZKEHUS IPOCTO CCHUIAIOTCS Ha (GU3MUYECKyio Tabyuily, e€ Ha3bIBalOT TakxkKe 0a30BOM, HO B Oojee
CJIOKHBIX BHIPAXKEHUSAX TakKue TabJIMIbI MOXKHO peoOpa3oBhIiBaTh U KOMOMHMPOBATL CAMBIMU Pa3HBIMU
criocobaMu.

Heob6s3aTenbuble npennoxenus WHERE, GROUP BY u HAVI NG B TaGJIMYHOM BEIpaXKE€HUU ONPENEsIAIOT
IIOoC/Ief0BaTEeIbHOCTL IIpeoOpa30BaHMUM, OCYUIECTBNIIEMBIX C HOAaHHBIMM TaOJHULE], IIOJYYEHHOUW B
npepnnoxeHuu FROM B pesynbrate aTux Ipeobpa3oBaHuil o0pa3yeTcs BHUpPTyanbHas Tabiulia, CTPOKHU
KOTOPOU NepealoTCs CIIUCKY BEIOOPKY, BEIUUCIISIONIEMY BEIXOOHBIE CTPOKM 3aIpoca.

7.2.1. NpepnoxexHune FROV

«[Tpenmoxenne FROV» 00pas3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TaOJIHITEL, Pa3menéHHbIX
3aAThIMU.
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FROM ########H_#HHHAR [, HHAHHHARH_#HHHAE [, .. 1]

3mech TAOMUYHON CCHITKOM MOXKET OBITh UMS TaOmuIbl (BO3MOXKHO, C UMEHEM CXEMHEI), IPOU3BOOHA
Tabnuila, HalpUMep IOA3alpoC, COeOUuHEHUe TabJIUI] UM CI0XKHAasg KOMOMHAIIMS 3TUX BapUAHTOB.
Ecnu B npepsioxkeHur FROMIIEPEYUCISIIOTCS HECKOIBKO CCHIIOK, IJI HUX NPUMEHSETCS IIEPeKPECTHOE
coenMHeHUe (TO eCTh OEKAapPTOBO MPOU3BEOEeHUE UX CTPOK; CM. HUXKe). Crrucok FROM mpeobpa3yeTcs B
IIPOMeXKYTOYHYI0 BUPTyallbHyI0 Tabnully, KoTopas MoXKeT IIPONTH Yepes Ipeobpa3osanus WHERE, GROUP
BY 1 HAVI NG, 4 B UTOT€ ONIPENENIUT Pe3yabTaT TaGJIMYHOTO BEIPaXKeHM .

Korma B Tabnu4HOM CCHUTKE YyKa3bBAeTCs TaOmWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacJIeqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOMBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POAUTENIECKOM TaOIWIILI, Tepen €€ WUMEHEM HYXKHO
mobGaBuTh K04YeBoe cJIoBO ONLY. YuTuTe, 4TO mpu 3TOM OYOYT HMOTydYEeHBI TOMBKO CTOJIOLE YKa3aHHOU
TaBGIUIIEI — OOIMOJTHUTEbHBIE CTOIOIBI AOYEPHUX TAOJINI He TTONamyT B Pe3yabTar.

Ecnu xe B He mobGaBisieTre ONLY mepen mMeHeM TaOJMIIBEI, BHI MOXKETE [OMKCATh MOCJIe HEeTro *, TeM
CaMBIM YKa3aB, YTO JOIKHEI 00pabaTHBAaThCS U BCe modyepHue Tabauibl. [Jo6aBaiaTh * He 0093aTENTbHO,
TaK KaK TeIleph 3TO TOBEJEeHHE MOoApa3yMeBaeTcs MO yMOJYAHUIO (ECTU TOMBKO BBl HE WM3MEHUTE
mapaMeTp KoHdurypaumu sql inheritance). OgHako Takas 3amuCh MOXKET OBITH MOJE3HA TEeM, YTO
TMOAYEPKHET UCIIONb30BaHMUeE AOTIOTHUTETLHBIX TaOIIHII.

7.2.1.1. CoeauHéHHbIe Tadbnuubl

CoenuHéHHas Tabnulla — 3TO TabJuila, IMOyYeHHas U3 OBYX OPYTUX (peasibHBIX MJIM ITPOU3BOMHBIX OT
HUX) TabGJIUI] B COOTBETCTBUHU C ITPaBUIaMU COEIUHEHMS KOHKPETHOTro Tuna. OO0l CHHTaKCHUC OMTHUCAaHU
COeQUHEHHON TaOIUITHL:

T1 ###_HHBHHHBHHH T2 | HHGHHHT _HHAHHHBHAEH ]

CoenyHeHMs JII00BIX TUIIOB MOT'YT BKJIaIBIBAIOTCS APYT B APYTra UK 00beOUHATHCSA: U T1, 1 T2 MOTYT OBITh
pe3ynbTaTamMu coequHeHus . [ OMHO3HAYHOTO OTIpEeie/IeH U TTOPSAAKa CoOequHeHn nmpeanoxenus JO N
MOZKHO 3aKJ/II049aTh B CKOOKM. Ecimu cKoGKM OoTCyTCTBYIOT, mpenioxkeHus:s JO N oOpabaThIiBalOTCS ClieBa
Hampago.

TUNBI COeTUHEHUH
ITepekpécTHOE cCoeqUHEHUE
T1 CROSS JON T2

CoeguHEHHYIO Tabmuily 06pa3yloT BCe BO3MOXKHEIE COYETAHUs CTPOK U3 T1 u T2 (T. e. UX HeKapTOBO
mpou3BeneHne), a Habop eé cTonbuoB ob6bemuHsIEeT B cebe CTONOIE T1 CO CIEOyIOIUMU 3a HUMU
cronbramu T2. Ecnu Tabnuner comepxat N u M cTpok, coequaéHHasn Tabnuna OymeT cogepzkath N
* M CTpOK.

FROM T1 CROSS JO N T2 skBuBajieHTHO FROM T1 I NNER JO N T2 ON TRUE (cM. HuXe). OTa 3alHuCh
TaK>Ke 3KBHBaJIeHTHa FROM T1, T2.

IIpuMmeyanue

INocnemHsis 3amuch He IIOMHOCTHIO SKBUBAJIEHTHA IIEPBBEIM IIPH yKa3aHWH 0ojiee 4eM OBYX
Tabmu, Tak Kak JO N cBsa3LIBaeT TabOIHIIEI CUIbHee, ueM 3angTtas. Hampumep, FROM T1 CROSS
JON T2 INNER JON T3 ON ####### He paBHO3HauHO FROM T1, T2 INNER JON T3 ON
#HHH#H####, TaK KaK ###H#H# MOXKeT CChIJIaThCS Ha T1 B IepBOM Ciiy4yae, HO He BO BTOPOM.

CoenuHeHUsI C COIIOCTaBIEHUSIMU CTPOK

TL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JON T2
ON HHHHHHHHHE Y

TL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JON T2
USI NG ( ###H#HHE HHHHBBHE TR )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OQUTER] } JON T2

CnoBa | NNER u OUTER Heo0s13aTenbHE BO Bcex (opmax. ITo ymonmuanuio mompasymeBaeTcs | NNER
(BHYTpPEHHEE coeMHeHUeE), a Ipu yKalaHuu LEFT, Rl GHT u FULL — BHelllHee CoeqUHEHUE.

Yciaosue coeduHeHu s ykaspiBaeTcs B mpemiozxkeHuu ONunu US| NG, n6o HESTBHO 3a0a€TCsI KJTFOUEBEIM
cnoBoM NATURAL. OTO yCJIOBHE OIIpPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYOIIIUMU» OPYT OPYTY (3TO IOAPOOHO pacCMaTpUBaeTCsI HUXKe).

Bo3MOXXHEIE TUIIEI COEIUHEHUN C COIIOCTaBJIEHUSIMU CTPOK:
INNER JO'N

IOnsa xkaxpou ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCSI CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT QUTER JAO N

Cuauasa BeITonHsIeTCsI BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCS
BCe CTpoK#d u3 T1, KOTOpPEHIM HE COOTBETCTBYIOT HUKakKWe CTPOKU B T2, a BMeCTO 3HaYEeHUU
ctonbioB T2 BctaBnsiorcss NULL. Takum obpa3oM, B pe3ynbTuUpYyIOIed Tabmuile Bcerga OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

Rl GHT QUTER JO N

Cuauasa BuinmonHseTcs BHyTpeHHee coemuHeHmre (INNER JOIN). 3aTeM B pe3ynbTaT m00aBIISIOTCS
BCe CTPOKU M3 T2, KOTOPHIM He COOTBETCTBYIOT HHKaKue CTPOKu B T1, a BMecCcTO 3HadYeHUU
ctosnbmoB T1 BcraBmsitorcst NULL. 910 coemuHenue siBiusieTcsa odOpaTHEM K jesomy (LEFT JOIN):
B pe3ynbTUPYIOIIEel Tabsuie Bcerga OymeT MUHUMYM OfHA CTPOKaA [JId KaXKOou CTPOKH u3 T2.

FULL OUTER JO N

CHauasa BBHIIIOJTHSAETCS BHYTPEHHEE COeWHeHMNe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKU
u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHMKakKHWe CTPOKM B T2, a BMeCTO 3HaueHu# cronbdior T2
BcTaBiusaoTca NULL. M HakoHel, B pe3yabTaT BKJIIOYAIOTCSI BCe CTPOKU U3 T2, KOTOPEIM He
COOTBETCTBYIOT HUKaKHe CTPoKu B T1, a BMecTo 3Hauenui ctonb1oB T1 BcTraBnsiorcs NULL.

IIpennoxkenne ON ompenenseT Hauboee o61IyI0 GOPMY YCIOBUS COEOMHEHUS: B HEM YKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIMA, HOA00HEIE TEeM, YTO MCIOIb3YIOTCA B mpemyioxenun WHERE. ITapa
CTpOK U3 T1 1 T2 COOTBETCTBYIOT OPYT OPYIY, eciu BelpaxeHue ON Bo3BpalllaeT OjId HUX true.

USING — 9TO COKpalllEHHas 3aluCh YCJIOBUS, IIOJe3Has B CHUTyallMHd, Korga C 00erux CTOPOH
COEMMHEHUS CTOOILBI UMEIOT OfMHAKOBEIe nMeHa. OHa MPUHUMAET CITMCOK OOIMUX MMEH CTOJIOIIOB
yepes 3ansTyio ¥ GOpMUPYET yCIIOBHE COEOUHEHHUS C PABEHCTBOM 3TUX CTOJIONOB. Hampumep, 3amuch
coequHeHUA T1 u T2 ¢ USI NG (a, b) dbopmupyet ycimoBue ON Tl.a = T2.a AND Tl.b = T2.b.

Bonee toro, mpu BeiBoge JO N USI NG uCKITI04aloTCs U30BITOYHBIE CTONOIE: 00a COIIOCTaBIEHHBIX
cTonlOlla BLIBOOUTEH HEe HY2KHO, TaK KaK OHM COmepzKaT ONMHAKOBHIE 3HauYeHUs. Torma kak JO N ON
BHITAET BCe CTOJIONKI U3 T1, a 3a HUMHK Bce CTOonOIEI u3 T2, JO N USI NG BEIBOOUT OOUH CTOJIOeI OJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHK BCE OCTaBIIMEecs CTONOHBI m3 Tl M, HAaKOHEIl, BCe
OCTAaBIIIHECS CTOJIOLEI T2,

Hakoner, NATURAL — coxkpamiésHas ¢opma USI NG oHa o6pa3syeT cmucok USI NG u3 Bcex MMEH
CTOJIOIIOB, CYLIECTBYIOIINX B 00eMX BXOOHEIX Tabmumax. Kak u ¢ USI NG, 9Tu CTOIOIB OKAa3BIBAIOTCS
B BHIXOIHOM TalbiHlle B eUHCTBEHHOM 3K3eMIspe. Eciu cTOnOIIOB ¢ OMMHAKOBLIMH MMEeHaMU He
Haxomutcsi, NATURAL JO N medictByeT Kak JO N ... ON TRUE u BHIHA€T OeKapTOBO IIPOU3BEMIEHUE
CTPOK.

IIpyumMmeyanue

IIpemnoxenne USI NG pa3yMHO 3alllMIIEHO OT W3MEHEHHU B COEOUHSIEMBIX OTHOIIEHUSIX,
TaK KaK OHO CBSI3LIBAET TOJILKO SBHO IepeducIeHHBLIe CTOoNO0IEBI. NATURAL cumTaeTrcs Oojiee
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PUCKOBAHHEIM, TaK KdkK IIPDHU JT1060M N3MEHEeHUH CXEMEI B OOHOM HUJIN OJPYTOM OTHOIIIEHHWH, KOT'Ia
IIOABIIAIOTCA CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T
HOBEIE CTOJ'I6I_I]>I.

7151 HarIIgHOCTU IIPEeOIloJyIOZKUM, YTO Y HAC €CThb Ta6J'II/II_II:I [

_____ I,
1] a
2] b
3] c
ut2
num | val ue
_____ Fom e oo -
1| xxx
31 yyy
51| zzz

C HUMU OJ1a Pa3HBIX THUIIOB COeUHEeHUN MBI IIOJIY4YUM Clieayllnue pe3yJIbTaThl:

=> SELECT * FROMt1l CROSS JO N t2;
num | nane | num| val ue

WWWNNNREP R

~ 0 00T TCUTO9 9O
<
<
<

(9 rows

=> SELECT * FROMt1l INNER JON t2 ONt1l.num= t2. num
num | nane | num| val ue

----- s
1] a | 1] xxx
3] ¢ | 31 yyy

(2 rows)

=> SELECT * FROMt1l INNER JO N t2 USING (nun;
num | nane | val ue

_____ e
1] a | xxx
3] c | yyy

(2 rows)

=> SELECT * FROM t1 NATURAL |INNER JO N t2;
num | nane | val ue

_____ e
1] a | xxx
3] c | yyy

(2 rows)

=> SELECT * FROMt1l LEFT JON1t2 ONt1l.num= t2. num
num | nane | num| val ue
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XXX

yyy

=> SELECT * FROMt1 LEFT JON t2 USI NG (num;
num | nanme | val ue

=> SELECT * FROMt1l RIGHT JON t2 ON t1. num = t2. num
num| name | num| val ue

----- B e L
1| a | 1| xxx
31 ¢ | 31 yyy

| | 5| zzz
(3 rows)

=> SELECT * FROMt1 FULL JON t2 ON t1. num = t2. num
num| name | num| val ue

----- B e L
1| a | 1| xxx
2] b | |
31 ¢ | 31 yyy

| | 5| zzz
(4 rows)

YcnoBue coemuHeHHss B mOpemioxeHur ON MOXKET TakKxXKe cofepikKaTh BBIpaXKeHWsI, He CBsSI3aHHEIE
HEeIIOCPECTBEHHO C COelMHEeHHueM. ITO MOXKeT OBLITh ITI0JIe3HO B HEKOTOPHIX 3aIllpocax, HO He CIlemyeT
KCIIOJIF30BaTh 9TO HEOOOYyMaHHO. PacCMOTPUTE CIIEOYIOIINI 3aIIPOC:

=> SELECT * FROMt1l LEFT JONt2 ONtl.num= t2.num AND t2.value = 'xxx';
num| name | num| val ue

1| a
2] b
3] c
(3 rows)

3amMeThsTe, YTO €CJIM IOMECTUTh OrpaHnYeHue B npennoxeHue WHERE, BB ITOJIYYUTE OPYTOU pe3ysbTar:

=> SELECT * FROMt1 LEFT JON1t2 ONtl.num= t2.num WHERE t 2. val ue = ' xxx';
num| name | num| val ue

9TO CBsI3aHO C TeM, UTO OTrpaHHYeHHe, IOMEIIEHHOe B Tpemnioxkenue ON, oOpabaTeiBaeTCcs 00 omepaluu
COeIVHEHUs, TOrJa Kak orpaHmdeHme B WHERE — nocse. 9T0O He UMeeT 3HAYEHUS IIPU BHYTPEHHUX
COEQUHEHUSX, HO BaXXHO IIPU BHEIIIHUX.

7.2.1.2. NceBpoHuMblI Tabnuy n ctondbuos

TabmuilaM 1 CChITKaM Ha CJIOZKHBIE TaOIUITH B 3alIPOCe MOXKHO TaTh BpeMeHHOe UM, 10 KOTOPOMY K HUM
MOZKHO OymeT oOpalllaTbCsd B paMKax 3ampoca. Takoe UMs Ha3bkIBA€TCS NCeBOOHUMOM Mabaulbl.

OnpepenuTh NCeBAOHUM TaOJIMIIEI MOXKHO, HAalIKCaB
FROM ##H#B##HHH_HRHHHH AS #HHHHHBRH
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NI
FROM ######H#EH _HHHABHE HAHHHHAHH

KmnodyeBoe ci1oBO AS ABIISIETCSI HeoOsI3aTelIbHBIM. BMeCTO ######### 37ech MOXKeT OBITHL JII000H
UOeHTUPUKATOP.

I[IceBOOHMMBI 4aCTO IMPUMEHSIOTCS [OJII Ha3HAYeHHS KOPOTKHX HIeHTHMUKAaTOPOB HJIMHHBIM HMeHaM
TaOJIUII C IIeJIBI0 YIYYIIeHUsI YNTaeMOCTH 3anpocoB. Hampumep:
SELECT * FROM " ##### #####HS ##4 #Hs##a4" s JO N " #4884 #H##HAHH ##8" a

ON s.id = a. num

IIceBDOHMM CTAHOBUTCS HOBHIM UMeHEeM TabJIMUEI B paMKax TEKYIIero 3aIlpoca, T. €. I0CJie Ha3Ha4YeHUs
IICEBIOHKMA HMCII0JIb30BaTh MCXOOHOE UM TaOJIUIEl B IPYTOM MeCTe 3alpoca Helb3s. TakuM o06pa3omM,
CIIEOYIOIUM 3aIIPOC HEOOIIyCTHUM:

SELECT * FROM ny_tabl e AS m WHERE ny_table.a > 5; S HHHRHRRR

X0TsT B OCHOBHOM IICEBOOHMMEI UCIIOJIL3YIOTCS OIS yIoOCTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTma Tabiuiia
COeNHuHsIeTCS caMa C co00ii, HalpuMep:

SELECT * FROM peopl e AS nother JO N people AS child
ON nother.id = child. nother_id;

Kpome Toro, mceBOOHUMEL 00513aTEBHO HY?KHO Ha3HadaTh moa3amnpocaM (cMm. [Tompasmen 7.2.1.3).

B cnygyae HeOODHO3HAYHOCTH OIIpefelieHus IICEBIOHUMOB MOXKHO UCIIOIb30BaTh CKOOKU. B cienyioiiem
IpuMepe IIePBHIM OIlepaTop Ha3HadaeT IICEBOOHUM b BToOpoMy 9K3eMIiapy ny_t abl e, a BTopoi onnepaTop
Ha3Ha4aeT ICEeBOOHUM Pe3yJIbTaTy COeTUHEHUT:

SELECT * FROM ny_table AS a CROSS JON ny_table AS b ...
SELECT * FROM (ny_table AS a CROSS JON ny_table) AS b ...

B mpyro#i ¢popme HazHaUEHUS IICEBIOHMMAa BpeMeHHLIEe MMeHa [al0TCs He TONIbKO TabnuiiaMm, HO U eé
CTOJIOIIaM:

FROVI ##HHHHHHHE HHHHE [ AS]  HHHHHHHHEE ( BHEEEEL [, ##SE2 [ ... 1] )

Ecnu IIceBOOHHMMOB CTOJIOIIOB OKa3bIBA€TCS MEHbIle, YeM (PaKTHUECKH CTOIOIIOB B TAOIMIle, OCTaIbHEIE
CTONOITHE COXPAHSIOT CBOM UCXOMHEIE MMEeHa. DTa 3alIuCh 0COOEHHO TToIe3Ha [JIsi 3aMKHYTHIX COeIUHeHnH
WY TIOO3aIlPOCOB.

Korpa nmceBgoHUM npuMeHsieTCs K pe3ynbTaTy JO N, OH CKphIBaeT OPUTHHAIbHBIE UMeHAa TaOIuIl BHYTPHU
JA N. Hanpumep, 3To monycTtuMbii SQL-3ampoc:

SELECT a.* FROM ny_table AS a JO N your _table AS b ON ...
a 3ampoc:
SELECT a.* FROM (ny_table AS a JO N your _table AS b ON...) AS c

OoImrOO0YHEIM, TaK KaK IICeBIOHUM TaOJIHIIEI 4 He BUICH CHaApPY2ZXKHU OIIpeneyieHus rnceBgoHuMa C.

7.2.1.3. NMoa3anpochkl

[Tog3ampock!, obpasyiomue TabIuIbl, DOMXKHBI 3aKII0YaThbCs B CKOOKM U UM 0053amesibHO HOJIKHEI
Ha3HayvaThCs IICEeBIOHUME (Kak onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM ( SELECT * FROM tabl el) AS ########H#

OTOT HmpuUMep paBHOCHUIEH 3amucu FROM tablel AS #########. Bonee HMHTepeCHBIE CUTyalluH,
KOTOpEIE HeJIb3sl CBECTH K IIPOCTOMY COEOWHEHHIO, BO3HUKAIOT, KOrga B IIOA3alpoCe HUCIOJIb3YIOTCA
arperupyiomye GyHKINU WU TPYIIIINPOBKA.

IMom3ampocoM MOXKeT TakKxkKe OLIThH CIicok VALUES:
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FROM (VALUES (' anne', 'smith'), ('bob', '"jones'), ('joe', "blow))
AS nanes(first, |ast)

Takomy mom3amnpocy Toxke TpebyeTcs rceBooHuM. Ha3zHauaTh mceBOOHMMEI cTOIOMaM crimcka VALUES He
TpebyeTcs, HO BOOOIIe 3TO XopoIinui npuéM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKUUMU

Tabnuunble QYHKOUH — 3TO (YHKINH, BHOAMOIIHEe HAOOpP CTPOK, comepzkKarux aubo 0a30BbIE THUIIHI
OaHHBIX (CKAISPHBIX TUIOB), TGO COCTAaBHBIE TUIIHI (TaOIUYHbIE CTPOKY). OHU NPUMEHSIOTCS B 3aIIpocax
Kak TalJuIlbl, IPefCcTaBlIeHUs WJIM IIOA3alpOCH B IpemnoxkeHum FROM CronOipl, BO3BpaIllEéHHEIE
TaOIUYHLIMY QYHKIUSIME, MOZKHO BKJTIOUUTD B BEIpazkeHust SELECT, JO Nwuiu WHERE Tak ke, Kak CTOJIOITH
TabIUI], TPEeaCTaBJIEHUH MJIM OO3alIPOCOB.

TabnuuHble QYHKIIMKM MOXKHO TakKKe CKOMOMHMPOBAThH, MCIOJIL3YySA 3anuch RONS FROM PesynbTaThl
dyHukIUE 6YyOyT BO3BpAlleHH B IapaJUIeIbHEIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM ciiy4dae OymeT HauOOIbIINM
U3 pe3yNbTaTOB Bcex (QYHKIUM, a pe3ynbTaThl (GYHKIUE C MEHBIINM KOJIMYEeCTBOM CTPOK OymyT
moronHeHs! 3HayeHusaMu NULL.

HHHHE HHREEEE W TH ORDI NALI TY] [ [ AS] H#HH#HHHHHE HHHHHHE | (HHHHEHERE Saaaasd [, ... ])]]
ROANS FROM ###H#H st [, ...1 ) [WTH ORDINALI TY] [[AS] #HHHHHHHE HHHHHHH
[ (HHHHHEEE S [, D1

Ecnu ykazano npepnnoxenue W TH ORDI NALI TY, kK cTon6IiamM pe3ysibTaToB GyHKIUY OyaeT mobaBiieH eIne
omuH, ¢ TumoMm bi gi nt. B aToM cTon611e HYMEPYIOTCS CTPOKU pe3ynbTUpylolero Habopa, HauuHas c 1.
(970 0b6006IIeHNe cTaumapTHOro SQL-cuHTakcuca UNNEST ... W TH ORDI NALI TY.) [To yMO/T9aHUIO, 3TOT
ctosnber] Ha3bBaeTcs or di nal i ty, HO eMy MOXKHO ITPUCBOUTDH U IPYTr0oe UM C IIOMOIILI0 YKa3aHus AS.

CrnenmanbHyio TabOnudHyIo QyHKITNIO UNNEST MOZKHO BEI3BATh C JTIOOBIM YHCJIOM IIapaMeTPOB-MaCCHUBOB, a
BO3BpalllaeT OHa COOTBETCTBYIOIIIEE YHUCIIO CTOJIOIOB, Kak eciu Ob1 UNNEST (Pasmen 9.18) BrI3bIBaiach oIt
KaXkKaoro IrapaMeTpa B OTOEJIBHOCTH, a Pe3yIbTaTh 00bEIUHSIINCE C IIOMOIITBI0 KOHCTPYKIHH ROAS FROM

UNNEST( ###HHHHHH i [, .. 1 ) [W TH ORDINALI TY] [[AS] ##HHHHHHHE
[ (#HHHEE S [, . D1

Ecrnu ########4  ####### He yKa3aH, B KaUeCTBe UMeHU TaOIuIIbl UCIIONb3YyeTCsI UM GYHKIIUY; B CIIydae
C KOHCTpyKnuei RONB FROM) — uMd nepBor QyHKITUN.

Ecnu mceBOOHMMEBI CTOJIOIIOB HE yKas3aHBI, TO st QYHKIIMM, BO3Bpallaiolleil 0a30BHIM THUN [aHHBIX,
uMeHeM cTojyba Oymer uMs QyHKIuM. s ¢GYHKLOWE, BO3BpAIIAlOIMX COCTABHOW THII, MMEHa
PEe3YIbTUPYIOMIUX CTOIOIIOB ONPENEIIIOTCS HHAUBUAYATbHBIMU aTPUOyTaMu THUIIA.

Heckonpko mpumMepos:

CREATE TABLE foo (fooid int, foosubid int, foonane text);

CREATE FUNCTI ON getfoo(int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$$ LANGUAGE SQL;

SELECT * FROM getfoo(1) AS t1;

SELECT * FROM f oo
WHERE f oosubid IN (
SELECT foosubi d
FROM get f oo(foo.fooid) z
WHERE z.fooid = foo.fooid

);

CREATE VI EW vw_getfoo AS SELECT * FROM getfoo(1);
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SELECT * FROM vw_get f 00;

B HekoTOpEIX ciy4dasix OplBaeT yooOHO OIpemeNuTh TabIMUHy0 QYHKIINIO, BO3BPALIAIIYI0 PA3/INYHEIE
HaOOPEHI CTONIOII0B IPU PA3HBIX BApHAHTaX BEI30BA. DTO MOXKHO CHe/IaTh, 00bIBUB QYHKIIUIO, HE UMEIONIYIO
BBIXOOHEBEIX mapaMeTrpoB (OUT) um Bo3Bpamamwiryio nceBmotuml record. Hcmomb3ys Takyoo (QyHKOUIO,
O0XXHUJaeMyI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIIlpoce, YTOOHI cuCcTeMa 3Hajla, Kak pa3obpaTh
3aIlIpoC U COCTABUTh €ro IJIaH. 3alUChIBAETCS 9TO TaK:

HUHHE R [ AS] R (R B L . ])
HUHHE T AS | HHEHRRE] (B B [ . ])
RONS FROM ... HHH#HE H#HHHHEE AS (HHHHHHHEE B [, .. 1) [, ... 1)

Be3 RONS FROM ) CIHCOK #######H#HH# #i###### 3aMeHsIeT CIUCOK IICEBOOHMMOB, KOTOPBIM MOXKHO
Takke mo0aBUTh B IpemIoxkeHuu FROM MMeHa B OIpemeneHusX CTOJIOLOB CIyXKaT IceBgoHuMamu. C
RONS FROM ) CIIMCOK ######HHHHE HHH##H#H#H MOXKHO HOOABUTh K KaXOOW (QYHKIIUM OTHEIbHO, 100
B ciy4dae C ogHOU QyHKIUeH u 0e3 npemnoxeHus W TH ORDI NALI TY, CIUCOK #####H#HHHHH_Hittiiit
MOXKHO 3aIlMCaTh BMECTO CIIMCKa C IICeBOOHMMaMH CTOJIOIIOB mociie RONS FROM) .

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dbl i nk(' dbnane=nydb', ' SELECT pronane, prosrc FROM pg _proc')
AS t 1(pronanme name, prosrc text)
WHERE pronane LIKE 'bytea% ;

3mecs pyukumda dblink (u3 momynsa dblink) BrmonHsaeT ymanéHHbIN 3anpoc. OHa 00bsB/IeHa KakK QyHKIIUS,
BO3Bpallarolllasg THUII record, TaK KaK OH IMOOOUIOET O 3alpoca Io000ro tuma. B atom ciydae
dbakTuueckuit Habop cTONONOB (YHKINU HeOOXOOUMO ONIUCATh B BEI3LIBAIOIIIEM €€ 3alpoce, YTOOH
aHanu3aTop 3alpoca 3Hajl, HaIpuMep, Kak npeobpa3oBaTs *.

B sToMm npuMepe UCIoIb3yeTCss KOHCTPYKIUs ROAS FROM

SELECT *
FROM ROA5 FROM
(
json_to_recordset('[{"a":40,"b":"foo0"},{"a":"100","b":"bar"}]")
AS (a | NTEGER, b TEXT),
generate_series(1, 3)
) ASx (p, q, s)
ORDER BY p;

40 | foo | 1
100 | bar | 2
I | 3

OHa oObenuHSET pe3yiabTaThl OBYX GYHKIUM B OOHOM OTHoIleHum FROM B pmaHHOM ciydae
json_to_recordset () moyKHa BRIIaBaTh [ABa CTOJIOIA, MEPBHIN i Nt eger U BTOPOM t ext, a pe3ynbTar
generate_series() wuCHonb3yeTcsa HemocpencTBeHHO. IIpennoxenue ORDER BY ymnopspgoyuBaeT
3HAYEeHUS NePBOT0 CTONOIIa KakK LeJIOYUCIeHHEIE.

7.2.1.5. NMNop3anpockl LATERAL

INepen mom3ampocaMu B IpemiioxkeHnr FROMMOKHO mo0aBUTh KITIoueBoe CII0BO LATERAL. DTO ITO3BOJIUT
CCHIJIAaTBbCSI B HUX Ha CTOJIOLBI ITPEHIIEeCTBYIOIIUX 3JIEMEHTOB cmucka FROM (Be3 LATERAL KaXKObIH
TIOA3ampPOC BHITIONMHSIETCS He3aBUCUMO U ITI03TOMY He MOXKeT o0palllaThbCs K OPYTuM 3neMeHTaM FROM)

IMepen TabnmuuyHBEIMH QYHKIUSIMH B OpemaoxeHur FROM TakXke MOXKHO yKa3aTh LATERAL, HO O/ HHX
9TO KJII0YEeBOE CJIOBO HeoO0s3aTeNIbHO; B apryMeHTax (QYHKIIHWK B I000M Cilydae MOXKHO 00pallaTbCs K
cToJIOIIaM B IIPEOLIAYIITUX 3JIeMeHTax FROM
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7

OneMeHT LATERAL MOXKeT HaXOOUTHCS Ha BEPXHEM YPOBHe cniucka FROMunu B mepese JO N. B mocnenaem
Cllydae OH MOXKET TaKXe CChUIaThCS Ha JII00bIe 3JIEMEHTHI B J1eBo# yacTtu JO N, cripaBa OT KOTOPOTO OH
HaXOOUTCA.

Korpa samemenT FROMcomep>KUT cChITKK LATERAL, 3ampoc BHIIOJIHSIETCS ClIeAyIomuM oOpa3oM: cHavasla
IJig CTPOKU 3yeMeHTa FROM c 1lejieBBIMM CTONOLIAaMu, UIX Habopa CTPOK U3 HECKOJIBKUX 3JIEMEHTOB
FROM comepzKallluX IIeJIeBbie CTOIOILI, BEIYUCIISETCS 911eMeHT LATERAL CO 3HAaYEeHUSIMHU STUX CTOJIOIIOB.
3aTeM pe3yJIbTUPYIOIINE CTPOKKU OOBIYHEIM 00pa30M COEeOUHSIIOTCS CO CTPOKAaMHM, M3 KOTOPHIX OHU OBLIU
BBIYMCIIEHBI. DTa MIpolelypa MOBTOPSAETCS [OJId BCEX CTPOK MCXOOHBIX TabJIuiI.

LATERAL MOZXHO HCIIOJIE30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar _id) ss;

SHGCB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT XKe peSy'J'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM u HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo. bar _id;

[TpumensaTe LATERAL wmMeeT CMBICI B OCHOBHOM, KOIfa MO/ BBEIYMCIIEHHS COEOUHSIEMBIX CTPOK
HeoO0XomuMo 00paTUTBCS K CTONOIaM Opyrux Tabiuil. B 4YacTHOCTH, 3TO IIOJIe3HO, KOTrfda HYXKHO
nmepemath 3HaYeHHe (QYHKIIMK, BO3Bpallaiollell Habop maHHEIX. HampuMep, ecliu IPemnoloXKUTh, YTO
verti ces(pol ygon) Bo3BpaiaeT Habop BEPIIKH MHOTOYTOIbHUKA, OJIM3KKE BEPIIUHEI MHOTOYTOJIbBHUKOB
13 TabuIEl polygons MOXKHO IIOIYyYHUTh TakK:

SELECT pl.id, p2.id, vl, v2
FROM pol ygons pl1, pol ygons p2,
LATERAL vertices(pl. poly) vi,
LATERAL vertices(p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id != p2.id;

9TOoT 3allpoOC MOZKHO 3alluCaTh U TakK:

SELECT pl.id, p2.id, vl, v2

FROM pol ygons pl CROSS JO N LATERAL vertices(pl.poly) vi,
pol ygons p2 CROSS JO N LATERAL vertices(p2.poly) v2

WHERE (v1 <-> v2) < 10 AND pl.id !'= p2.id;

unu nepedopMyIupoBaTh ApyrumMu crnocobamu. (Kak yxke yIIOMHHAJIOCh, B JAHHOM IpUMepe KIIIo4YeBoe
crnoBo LATERAL He TpebyeTcsi, HO Mbl JOOABUIHN €T0 IOJIs SCHOCTH.)

OcobGeHHO IONe3HO0 OBIBAET MCIONIb30BaTh LEFT JO N ¢ mop3ampocoM LATERAL, YTOOBI MCXOIHEBIE
CTPOKHU OKa3bIBAJINCH B pe3yJbTaTe, faxe eciau nops3anpoc LATERAL He Bo3BpalaeT cTpok. Hanmpumep,
ecnu ¢yHKOuA get _product _nanes() BEOAET Ha3BaHUSA IIPOOYKTOB, BBINYIIEHHBLIX OIIPENEIEHHBIM
TIPOU3BOOUTENIEM, HO O IIPONYKIIMU HEKOTOPHIX IIPOU3BOAUTENIeN MHPOPMAIMU HET, Mbl MOXKeM HaMTH,
KaKWX UMEeHHO, IPUMEPHO TakK:

SELECT m nane
FROM manuf acturers m LEFT JO N LATERAL get_product_names(mid) pname ON true
VWHERE pnane | S NULL;

2.2. Npepnoxeuune \HERE

«ITpennoxenue WHERE» 3anIUCEIBA€TCS TakK:
VWHERE #######H_HHAHAHHAHHH

Tre #ititE it — mo000e BrIpaXkeHUe 3HaYeHus (cM. Pasner 4.2), BeIgatoIlee pe3ysbTaT TUTIA
bool ean.

ITocne ob6paboTku mpemnoxkeHusi FROM Kaxkgasi CTPOKA IMOTYyYEeHHON BUPTYaIbHOM TaOJHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. EcCiu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BBIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mmum NULL) orGpaceiBaeTcsi. B ycmoBum
OorpaHWYeHUsI, KaK IIPABUIIO, 3adeMCTBYETCS MHHHUMYM OOWH CTO0ell W3 TaOIWIIhI, ITONyYeHHON Ha
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BEIXOme FROM X0Ts CTPOro roBops, 3TO He TpebyeTcs, HO B IPOTUBHOM ClIydae mpeminoxkenue WHERE OymeT
6eCCMBICTIEHHEBIM.

IIpuMmeyanue

YcnoBue pOisi BHYTPEHHEIO COeOVHEHUs MOXKHO 3alucaTh Kak B npennoxenuu WHERE, Tak U B
npeminoxernuu JO N. Hanpumep, 9T0 BrlpaXkeHUe:

FROMa, b WHERE a.id = b.id AND b.val > 5
PaBHO3HAYHO 3TOMY:

FROM a INNER JON b ON (a.id = b.id) WHERE b.val > 5
¥ BO3MOXHO, aXke 3TOMY:

FROM a NATURAL JON b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IEJIO0 BKyca U cTuiisd. BapuadTt ¢ JO N BHYTpU IIpPeOIOKEHUS
FROM BO3MOXKHO, He JIyYIINM C TOYKHU 3peHUs COBMeCTUMOCTHU ¢ apyrumu CYB], X0Ts OH ¥ onIuCaH
B ctaHgapTe SQL. Ho ans BHEIIHUX COeTUHEHUU OPYTrHUX BApUaHTOB HET: UX MOXKHO 3allUChIBaTh
TONIBKO BO FROM Ilpennoxerus ON u US| NG BO BHEIIIHUX COEOVHEHUSAX HEe PABHO3HAYHEl YCJIOBUIO
VWHERE, Tak KaK OHM MOTYT A00aBNISATH CTPOKHU (HJIsT BXOOHBIX CTPOK 0€3 COOTBETCTBHUS), a TaKXKe
yOansaTh UX U3 KOHEYHOI'O pe3yibTarTa.

Heckonbpko mpuMepoB 3armpocoB ¢ WHERE:

SELECT ... FROM fdt WHERE c1 > 5

SELECT ... FROM fdt WHERE cl1 IN (1, 2, 3)

SELECT ... FROM fdt WHERE c1 IN (SELECT c1 FROMt2)

SELECT ... FROM fdt WHERE c1 IN (SELECT ¢3 FROMt2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE c1 BETWEEN

(SELECT ¢3 FROMt2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXI STS (SELECT c1 FROM t2 WHERE c2 > fdt.c1)

f dt — HasBaHue TaGJHIE, ITOPOXKIOEHHOU B mpeminoxkennu FROM CTpoku, KOTOpPEIe HE COOTBETCTBYIOT
ycmoBuio WHERE, mckimouatoTcsa u3 fdt . O6paTuTe BHUMaHKHEe, KaK B Ka4eCTBe BHIPAXKEHUIN 3HAUYEHUS
KMCIIOJIB3YIOTCSI CKaJIIpHEIE MoA3anpockl. Kak u mobkle Apyrue 3allpoCchl, IIOO3alpPOCHl MOT'YT COepXKaTh
CIOXKHBIe TaOIMYHLIE BEIPaXKeHUs. 3aMeThTe TakKxke, 4To f dt mcImonb3yeTcs B mog3anpocax. [[omomHeHne
uMeHu cl B Buae fdt.cl HeoOXOOMMO TONBKO, €CJIM B MOPOXKOEHHOM Tabjulle B MOO3ampoce TaKiKe
OKa3bIBaeTcs cTosberr cl. ITomHoe uMs IpuUmaéT ICHOCTh Jazxe TaM, rje 6e3 Hero MO2KHO 000UTHUCH. DTOT
IIpUMeP IIOKa3kBaeT, Kak 00/1acTb UMEHOBAHUS CTOJIOIIOB BHEIITHET0 3alIpoca PacIpoCTPaHsIeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHUE 3aIIPOCHL.

7.2.3. NMpepnoxeHuuna GCROUP BY m HAVI NG

CTpoKM MOPOXKOEHHOM BXOMHOM Tabmuibl, mpoinedimre ¢GuiabTp WHERE, MOXKHO CrPyIOUPOBAThH C
noMmolirp npenjoxeHnusa CROUP BY, a 3aTeM OCTaBUTH B pe3yJibTaTe TOJIBKO HYZXKHEIE I'DYIINEL CTPOK,
UCIIONB3Y4 npenioxeHue HAVI NG

SELECT #####H# HHHHHHH
FROM . . .
[ WHERE . . . ]
GROUP BY HHHHHHHHHHHHHE U [ HHUHHHE R |

«[Ipengmoxenne GROUP BY» TrpynmupyeT CTPOKU TaOmuIilel, OOBbeOUHSS WX B OOHY TPYyIOy IIPHU
COBIIAAeHUM 3HAYEHHHW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmok, B KOTOPOM yKa3aHbl CTOJIOIIHL,
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He UMeeT 3HauyeHWs. B pe3dynbraTe HAOOPHI CTPOK C OOWHAKOBBIMU 3HAYEHUSIMU TPeoOpPa3yroTcs B
OTHEJIbHBIE CTPOKY, IIPEICTABIAIONINE BCE CTPOKU TPYHIEL. TO MOXKET OBITH IOJIE3HO [OJIS YCTPAaHEHUS
U30BITOYHOCTHY BBIXOOHBIX JAHHBIX W/UIU OJIS BEIYUCIEHUS arperaTHhIX QYHKINM, TPUMEHEHHBIX K 3TUM
rpynnaM. Hanpumep:

=> SELECT * FROM test1;

x|y
[
al| 3
c| 2
b|] 5
al| 1
(4 rows)

=> SELECT x FROM test1 GROUP BY Xx;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOT/IHM HamucaTb SELECT * FROM test 1 GROUP BY X, Tak Kak [Jjisi CTOJOIa
y HeT eQUHOTO 3HAaYeHHSs, CBI3aHHOTO C KaXXOou rpymnmnoii. OmHAKO CTOJIOIIE, 10 KOTOPBEIM BHIITOIHSIETCS
TPYIOMPOBKA, MOXHO MCIIOIb30BAaTh B CHMCKE BLIOOPKH, TaK KaK OHM MMEIOT eOUHCTBEHHOE 3HauYeHHe
B KaXK[OOu I'pyIIe.

Boo0i11ie roBOpsi, B TPYIOUPOBAHHOM Tabmuile CTOMOILI, He BKIIOYEHHBIE B CITMCOK GROUP BY, MOXKHO
WCIOJIb30BaTh TOJIBKO B arperaTHBIX BeIpaXKeHUsaX. [IpuMep Takoro arperaTHOrO BhIpaXKeHUS:

=> SELECT x, sum(y) FROM test1l GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)
3mecy sum — arperatHasd (yHKIIHS, BBIYUCIAIOINAS €OUHCTBEHHOE 3Ha4YeHUe [OJI1 BCeU TPYIIEHL.

IMogpo6HYIO MH(pOPMAIHIO O CYIIECTBYIOIINX arperaTHhIX (GYHKIMIX MOXKHO HaliTu B Pasmene 9.20.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEeHUH
CTOJIOIIOB. JTOT XKe pe3yJabTaT MOXKHO IIOJIYYHTL C IIOMOINBI0 mpemnoxkeHus DI STINCT (cM.
[Togpa3zmen 7.3.3).

B3rnsHuTe Ha CIedyIOIIME IPUMepP: B HEM BEIYHMCIISIETCS 00Ias CyMMa IIPOAaxK M0 KaxXaoMy IPOAYKTY
(a He o0Iasi cyMMa Imo BCEM IPOAYKTaM):

SELECT product_id, p.name, (sun(s.units) * p.price) AS sales
FROM products p LEFT JO N sales s USI NG (product _id)
GROUP BY product _id, p.nane, p.price;

B aTom mpumepe ctonbubl product i d, p. nane u p. pri ce mOJKHBEI MPUCYTCTBOBAThH B Ccrimcke GROUP
BY, TakK KaK OHHU MCIIOJIb3YIOTCS B CIIMCKe BHIOOPKU. CTOJOEI] S. UNi t S MOXKET OTCYTCTBOBATh B CIIUCKE
GROUP BY, Tak KakK OH HUCIIOJIb3YETCS TOJIBKO B arperaTHOM BBIpaxKeHUu (sun(...) ), BHUHUCISIOUIEM
CyMMYy npopazx. [11s KaXkKJoro IpogyKTa 3TOT 3alIpoC BO3BpAIlaeT CTPOKY C UTOTOBOU CYMMOMU II0 BCEM
IpojaxkaM OaHHOI'O IIPOAYKTa.
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Ecnu 6w1 B Tabnuiie products mo cTomnbiry product _i d ObII CO3maH IMIEPBUYHBIN KITIOY, TOTOAa B JAHHOM
mpuMepe OBIIO OBl JOCTAaTOYHO CIrPYIIHPOBATH CTPOKHM MO product id, TaK KakK Ha3BaHWE W IIeHa
MIPOOYKTa (pYHKUUOHAAbHO 3dsucsm OT KOOma MHPOOYKTa M MOXKHO OOHO3HAYHO OIIpemesiuTh, KaKoe
Ha3BaHUWe U LIeHy BO3BpalllaTh IS KaXKOOW IPYHIIHI 1o ID.

B crampmapte SQL GROUP BY MoOXKeT TpPyInOMpOBaTh TOJIBKO MO CTONOIAM HCXOOHOM TabJIuIILI, HO
pacmmpenue Postgres Pro mosBoisieT UCIOIB30BaTh B GROUP BY cTonOIIbl M3 CIIMCKa BHIOOPKH. Takxke
BO3MOZKHA I'PYIIHUPOBKA II0 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIOB.

Ecnu Tabnuma Oblia CTrpyHnmupoBaHa C MOMOINbI0 GROUP BY, HO HMHTepec IIPencTaBISIOT TOJIBKO
HEKOTOphle TPYHIL, OTGUILTPOBATh MX MOXKHO C IOMOIIbI0 IpemiioxkeHus HAVI NG meicTBYIOIIETO
nono6Ho WHERE. 3amuceiBaeTCs 3TO TakK:

SELECT ######_ ####### FROM ... [WHERE ...] GROUP BY ...
HAVI NG #####H#A#H I _BHHRHBHHAHR

B mpepnoxenuu HAVI NG MOT'yT HCIIOIB30BaAThCSA U TPYIIUPYIONIUE BBIPAXKEHUS, U BHIPAXEHUdA, He
y4acCTBYIOILINE B IPYIIIUPOBKE (B 3TOM CJIy4ae 3TO [OIKHEI ObITh arperupyiomnye GyHKINN).

I[Tpumep:

=> SELECT x, sum(y) FROM test1l GROUP BY x HAVI NG sun(y) > 3;
X | sum

a | 4
b | 5
(2 rows)

=> SELECT x, sunm(y) FROMtestl GROUP BY x HAVING x < 'c';
X | sum

a | 4
b | 5
(2 rows)

U emé ooux 6Goyee peanuCTUYHBIN ITPUMED:

SELECT product _id, p.name, (sun(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JO N sales s USI NG (product _id)
WHERE s. date > CURRENT_DATE - | NTERVAL '4 weeks'
GROUP BY product _id, p.nanme, p.price, p.cost
HAVI NG sum(p. price * s.units) > 5000;

B manrOM mpuMepe npemiioxenne WHERE BEIOMPaET CTPOKU 10 CTONOIY, He BKITIOYEHHOMY B IPYIIITUPOBKY
(BEIpakKeHMe HCTUHHO TOJILKO [JIA IIPOHaz 3a IIOCIeNHUEe 4YeThipe Hemesu), TOTda KakK IIpefjoXeHue
HAVI NG oTOUITETPOBEIBAET TPYIHIH C 0011el cyMMoi npomazxk 6osnbire 5000. 3amMeThTe, UTO arperaTHLIE
BBIPAXKEHUS He 0053aTeTbHO JMOIKHBI OBITh OMMHAKOBEIMU BO BCEX YaCTX 3alrpoca.

Ecnu B 3ammpoce ecTh BEI30BH arperaTHhIX QyHKIUHM, HO HEeT npeamoxenus GROUP BY, CTPOKU BCE paBHO
OyayT rpyHInmupoOBaThCS: B PE3Y/IbTAaTe OKAXKETCS OfHA CTPOKA I'PYINIHI (MIX BO3MOXKHO, HY OJJHOM CTPOKH,
ecu 9Ta cTpoka OyneT oTOpoIeHa mpemioxkenueM HAVI NG). DTo cIrpaBeIuBO U IJIS 3alIPOCOB, KOTOPHIE
copepIkart TOJIBbKO ITpemjioxkeHne HAVI NG HO He cogepsKaT BEI30BE arperaTHHIX (GYHKITUN U IpeaJjioKeHre
GROUP BY.

7.2.4. GROUPI NG SETS, CUBE u ROLLUP

Bonee cnoxHBIE, YeM ONMCAHHBIE BHIIIE, ONEPAlUH T'PYIIIIHPOBKH BO3MOXKHBI C KOHIIENIINENH Habopoa
epynnuposaHusi. [laHHBIE, BEIOpAaHHBIE HpemIokeHusIMu FROM m WHERE, rpynnoupylTCsS OTHENbHO OIS
KaXaoro 3aJaHHOTO Habopa IpyNIIHPOBAHUS, 3aTeM IJI KaXKOOUW TI'DYIIIIEl BHEIYHCISIOTCS arperaTHHIE
JyHKIMM Kak OJisd IPOCTHIX IIpenioxkeHu GROUP BY, u B KOHIle BO3BpallalOTCS pe3yabTaTh. Hanpumep:

=> SELECT * FROM itens_sol d;
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brand | size | sales

_______ Fmm e e e e e - - -
Foo | L | 10
Foo | M | 20
Bar | M | 15
Bar | L | 5
(4 rows)

=> SELECT brand, size, sun{sales) FROMitens_sold GROUP BY GROUPI NG SETS ((brand),
(size), ());

brand | size | sum

_______ .
Foo | | 30
Bar | | 20

| L | 15

| M | 35

| | 50
(5 rows)

B kaxmoMm BHyTpeHHeM coucke GROUPI NG SETS MOryT 3amaBaThCs HOJIb HUITH 0o0Jjiee CTOJIOIIOB WIIH
BHIPaKeHHNI, KOTOPLIe BOCIPUHUMAIOTCS TaK XKe, KaK eClIyu Obl OHM OBIIM HeIOoCPeOCTBEeHHO 3allMCaHEI
B mpemyioxeHun GROUP BY. [TycTo# HaO®op rpynOUpPOBKM O3HAYAET, YTO BCE CTPOKHU CBOMSITCS K OTHOM
rpymme (KoTopas BBEIBOOUTCS, JaxKe eCJI BXOOHBIX CTPOK HET), KaK ONMCAHO BHIIIE [OJIS arperaTHBIX
dbyukiui 6e3 npemmoxenus GROUP BY.

CchUIKM Ha TPYNIHUPYIOMMEe CTOJOIEI WJIM BBIPA’KEHUS 3aMEHSIOTCS B Pe3YyIbTHUPYIOMMUX CTPOKax
sHaueHusMu NULL misi Tex rpynnmupyoinmux HaGOpoOB, B KOTOPHIX 3THU CTONOIEI OTCYTCTBYIOT. YTOOH
MOJKHO OBIJIO IIOHSTh, PE3yJIbTAaTOM KAKOro I'PYNIHMPOBAHMS CTajla KOHKPEeTHas BEIXOOHAs CTPOKa,
mpenHa3HaveHa (YHKIMsI, omucaHHas B Tabmuie 9.55.

s yKazaHus OBYX PACIPOCTPAHEHHBIX BHUIOOB HaOOpPOB TI'PYHIIMPOBAHUSA IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipengnoxenue ¢GopMbl
ROLLUP ( el, e2, €3, ... )

IIpenCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa)KeHPII:I 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOI;I CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allMCHU

GROUPI NG SETS (

(el, e2, e3, ... ),
(el, e2),
(el),

()
)

OHO YacTO IIPUMEHSEeTCS MOJIsi aHaIu3a HepapXu4yecKuX [NaHHBIX, HAIPUMEpD, /IS CYMMHPOBAHUS
3apIiaTH [0 OTAesIaM, MOgpa3aesIeHUsIM ¥ KOMITaHUM B LIEJIOM.

INMpennoxeHue GOPMEI

CUBE ( el, e2, ... )

MIPeOCcTaBiIseT 3afaHHBIA CIMCOK M BCE ero BO3MOIXKHBIE MOOMHOXKEeCTBa (CTeIeHb MHOXKecCTBa). TaKuM
o0Opa3oM, 3amuch

CUBE (a, b, c)
paBHO3HaYHa

GROUPI NG SETS (
(a b, c),
(a b )
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AN AN AN AN AN

)

OneMmeHTaMu npennoxenuit CUBE u ROLLUP MoryT OBITH Tu60 OTAeNbHbIE BhIpakKeHUs, I100 BIOXKEeHHLIe
CIIMCKH 93JIeMEeHTOB B CKOOKaX. BiiokeHHBIE CIHMCKH 00pabaThIBAIOTCS KaK aTOMapHBIE €OHHUIIBI, C
KOTOpHIMU HOPMUPYIOTCS OTAeIbHLIe HaOOPHl rpynnupoBaHus. Hanpumep:

CUBE ( (a, b), (c, d) )
PABHO3HAYHO

GROUPI NG SETS (
(a b, c, d),
(a b )
( c, d),
( )

)

n
ROLLUP ( a, (b, c), d)
PABHO3HA4YHO

GROUPI NG SETS (
(a b, c, d)
(a b, c ),

(a )

( )

)

Kouctpykumu CUBE u ROLLUP MoryT npuMeHSThCS JIMOO HEMOCPENCTBEHHO B mpepnjoxeHuu GROUP BY,
60 BKJIQALIBATHCS BHYTPb IIpemanoxenHus GROUPI NG SETS. Ecnu omHo mpempnoxenue GROUPI NG SETS
BKJIQ[ILIBAE€TCS BHYTPh OPYTOTo, Pe3yibTaT OyAeT TaKuM XKe, KaK ecJii Obl BCe 3JIeMeHTH BHYTPEHHETO
TIPeJIOKEeHUs ObUIN 3allCaHbl HEIIOCPEACTBEHHO BO BHEITHEM.

Ecnmm B opmHOM mnpenmoxeHuu GROUP BY 3amaéTcsi HECKOJIbKO 3JIEMEHTOB TI'PYIIIUPOBAHUS,
OKOHYAaTEJIbHBIM CIIMCOK Ha0OpOB TIPYIIHPOBAHUSA 00pa3lyeTcs KaK NOpPSIMOEe IIPOM3BEHEHHE ITHUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPI NG SETS (
(a, b, ¢, d, (a, b, c, e),

(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpumMeuyanue

Kouctpykuus (a, b) o6bI9HO BOCIpUHUMAETCS B BEIPAXKEHUAX KaK KOHCTPYKTOP CTpoku. OgHAaKO
B npemiIoxeHuu GROUP BY Ha BepxXHEM YpOBHe BBIpaXXeHHU 3anuchk (a, b) BocnpuHHUMaeETCs
KaK CIIMCOK BhIpaXKeHMM, KaK ONMUCaHO BHIIIEe. ECIM BaM IO KaKO#-Tub0 MpUYUHE HYHCeH UMEeHHO
KOHCTPYKTOP CTPOKM B BEIpaXKeHUU I'PYNINPOBaHUS, UCIIOIb3YyUTe 3anuch RON a, b).
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7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepKUT OKOHHBIE pyHKHuUM (cM. Pasmen 3.5, Pasmen 9.21 u Tlompaspmen 4.2.8), atu
(QYHKITUY BRIYUCIIAIOTCS IIOCJIe KaXK0M IPYNIIMPOBKY, arperaTHHIX BhIpaxkKeHUM U punbTpanuu HAVI NG
[pyrumu cjoBaMHu, €CJI¥ B 3alIpOCe €CTh arperaTHble GYHKUIMU, NpensioxkeHus GROUP BY umu HAVI NG
OKOHHBIEe (GYHKIMU BUISAT HE UCXOOHEIE CTPOKY, NONydeHHble 13 FROWWHERE, a crpynnupoBaHHEIE.

Korpa wucmonb3ylOTCs HECKOJIbKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMM, HMEIOIINE B CBOUX
OIIpefieJIeHusAX CHUHTAKCUYECKU paBHO3HA4yHEBEIE MpennoxeHusa PARTITION BY u ORDER BY,
rapaHTUPOBaHHO 00pabaTHIBAlOT HaHHBEIE 3a OOWH IPoXoa. TakuM oO0pa3oM, OHU YBUIOAT OOUH MOPSOOK
COPTHUPOBKHU, Oaxe ecnm ORDER BY He ompepnesnseT MOPSOOK OOHO3HAYHO. OOHAKO OTHOCUTENBHO
¢dyHkuui ¢ pasHeiMu popmynupoBkamu PARTI TI ON BY u ORDER BY HMKaKUX rapaHTui He maéetcs. (B
TaKUX CIIy4asx MeXOy IPOX0OIaMU BEIYMCIEHUH OKOHHBIX PYyHKITNI 0OBIYHO TPEOYETCS JOMOTHUTETbHBIN
9Tall COPTUPOBKU M 3Ta COPTUPOBKaA MOXKET HE COXPaHATh HNOPANOK CTPOK, PaBHO3HAYHEIM C TOYKU
3penusi ORDER BY.)

B HacTosimee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyT MpeaBapUTEIbHO OTCOPTUPOBAHHBIX HaHHBIX,
TakK 4TO Pe3yJIbTaT 3alpoca OyOeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY IIpeasioxkeHuio PARTI TI ON
BY/ORDER BY okoHHBIX (yHKIUM. OOHAKO IOJjlaraThCsl Ha 3TO He ciepyeT. ECiu BBl XOTHUTE, YTOOBI
pe3ynabTaThl COPTHUPOBAJIMCH ONpPENEEHHBIM 00pa3oM, SIBHO mobOaBbTe MpemioxkeHwne ORDER BY Ha
BEepxXHeM YpOBHe 3alpoca.

7.3. Cnncku BbIDOPKM

Kaxk roBopusiock B IpegbIayilieM pa3pgesie, TabnudHoe BhIpaxkeHue B SELECT co3maéT MPOMEXKYTOUHYIO
BUPTYa/JbHYIO TaOMUIy, BO3MOXKHO OOBEeOWHSST TAOGNUIBI, MPEACTAaBAEHUS, TPYINUPYS W MCKITIOYas
JIUIIHKE CTPOKHW M T. 0. Ilony4yeHHas Tabnuila mepemaéTrcs OIA o0pabGoTKM B CNUCOK B8blOOPKU. DTOT
CIIMCOK BEIOMPAET, KaKue CMo/101,bl TPOMEKYTOYHOU TabGIUIIH AOMKHE BRIBOOUTLCS B PE3yJIbTAaTe U KaK
WMEHHO.

7.3.1. DneMeHTbl CNUCKA BbiIOOPKHM

IMpocTeimmii CIUCOK BEIGOPKHU 0Opa3yeT 3MeMEHT *, KOTOPHIM BHIOMPAET BCE CTOJOLBI M3 MOTYYEeHHOTO
TaGMUYHOTO BhIpakeHWs. COMCOK BHIDOPKM TaKyKe MOXKET COMepKaThb CIHUCOK BHIPAXKEHUW 3HAUYEHUS
yepes 3amATyio (Kak ompenesnieHo B Pa3merne 4.2). Hanpumep, 9TO MOXKET OBITH CITMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HNmena cTtonb1oB a, b u ¢ npeacTaBnsioT mub0 ¢pakTUYECKHe UMeHa CTOJIOIIOB TabIuIl, TepednuCIeHHBIX
B mpepmoxeHum FROM mu00 uX NCEeBOOHMMEI, ONpedesi€eHHLIe KaK ommcaHo B Ilompasmerne 7.2.1.2.
IIpocTpaHCTBO UMEH B CIIMCKE BHIOOPKU TO K€, YTO U B mpemimoxkeHuu WHERE, eclu He HCHOJIb3yeTCs
TPYIIIUPOBKA. B IPOTHBHOM cjlyyae OHO COBIafaeT C IPOCTPAHCTBOM MMEH ITpemnoxeHus HAVI NG

Ecnu cTtonbern ¢ 3agaHHEIM HMEHEM eCTh B HECKOJIbKMX TaOnIuIilax, HeoOXOOUMO TaK¥Ke yKas3aTb HMS
TaOIUITLI, HAIIPUMEpP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM...

Obpalasch K HeCKONIbKUM TabnuilaM, ObIBaeT yooOHO IMONMYyYUTh Cpa3y BCe CTOJNOIB OMHOM U3 Tabmull:
SELECT tbl1.*, thl2.a FROM ...

ITompoOHee 3amuCh ### #######. * onuceiBaeTcs B [lompasmerne 8.16.5.

Ecnu B chnmcke BBIOODKKM WCHONIb3YeTCs OOBIYHOE BBIpAXKEHWE 3HAYEHUS, 110 CYTH IIPU ITOM
B BO3Bpam@aemyio Ttabnuiy npoOaBisieTcsi HOBHIM BUPTYyalIbHBINM CTOnOeIl. BhipaxkeHue 3HaudeHUS
BBIYKCJISIETCS OOWH Pa3 [OJIT KaXXKOOW CTPOKU pPe3yiabTaTa CO 3HAYEHUSMH CTOJIOINOB B HAHHOM CTPOKE.
XoTs BRIpaXKEHUS B CIUCKE BEIOOPKHM He 00s13aTeIbHO HOJIKHBI 00pamarhcs K CcTonOIaM TabIMmyHOTr o
BRIPaXKEHUS W3 IpenaoxkeHus FROM OHM MOTYT COOEepKaTh, HAIPUMED W IIPOCTHE apupMeTUIEeCKHe
BBIPaKEHUS.

7.3.2. MeTKM cTONOULOB

101



3anpocH

dneMeHTaM B CIUCKe BRIOOPKY MOXKHO Ha3HAYUTh UMEHa AJIs ITocaenylolei o6paboTKu, HaTpuMeDp, AJIst
yKa3aHud B npeanoxeHnyu ORDER BY unu Ois BHIBOJA B KJIIMEHTCKOM IpuioxeHuu. Hanpumep:

SELECT a AS value, b + ¢ AS sum FROM . ..

Ecnu BEIXOmHOE mMMS CTOJNOIlA He ompemenieHO (C mMOMOINBIO AS), cucTeMa HasHadaeT MMs caMma. s
MIPOCTHIX CCBHIJIOK Ha CTOJIOIHI 3TUM UMEHEM CTAaHOBUTCS UMSI 1I€JI€BOTO CTOJIOIIA, a [iJIs BEI30BOB (DYHKITMM
9T0 UM GyHKUUHU. [[J11 CIIOKHBIX BEIPAXKEHUN CUCTeMa I'eHEPUPYET HEKOTOPOE MOOXOOSIIIee UMSI.

CrnoBo AS MOXHO ONYCTUThH, HO TOJIBKO €CJIM MMS HOBOTO CTOJIOIA HE SIBISIETCS KIIOYEBHEIM CIIOBOM
Postgres Pro (cm. ITpunoxenue C). Bo n3bexkaHue CIy4allHOTO COBIIAIEHUSI UMEHU C KIJTIOUEBLIM CIIOBOM
9TO UM MOXKHO 3aK/IIOYUTh B KaBEUKU. Hanmpumep, VALUE — KITIOYEBOE CJIOBO, TO3TOMY TaKOW BapUAHT
He OyneT paboTaTh:

SELECT a value, b + ¢ AS sum FROM . ..
a Takoi Oymer:
SELECT a "value", b + ¢ AS sum FROM . ..

s IIpegoTBpallleHud KOH(I)J'II/IKTa C KJIIOYE€BBIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABUTHCA B 6YJIYH.IGM,
PEeKOMeHOyeTCs BCeraa IIncaThb AS U 3aK/II04YaTh METKH BBIXOOHBIX CTOJ'I6I_IOB B KaBBEIYKH.

IIpuMmeyanue

HMeHOBaHMEe BEIXOOHBIX CTOIOIIOB OTIMYAETCS OT TOTO, UTO IIPOMCXOOUT B IIpedIoxeHun FROM(cM.
[Togpasmen 7.2.1.2). Ogus cTonber MOXKHO IeperuMeHOBaTh IBAXKIE, HO Ha BEIXOIE OKAXKeTCs UMS,
Ha3HaYeHHOEe B CIIMCKEe BLIOODKH.

7.3.3. DI STI NCT

ITocne o6paboTKM cOMCKa BHIOOPKHM B PE3yIbTUPYIOIEN TabiIuile MOXKHO OOIOTHUTEJIFHO UCKIIOYHUTH
nyGnupyiommecs CTPOKHU. [71s1 9Toro cpasly nociie SELECT goGaBnsieTcs KiroueBoe cjioBo DI STI NCT:

SELECT DI STI NCT ######_#H#H#HAHH

(HT0OBI ABHO BKJIIOUUTH MMOBEIEHNE IO YMOJTYaHMI0, KOT{la BO3BPAIIlaloTCs BCe CTPOKM, BMecTo DI STI NCT
MOXKHO yKa3aTh KJII04eBoe CJI0BO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMHU, €CJIU OHU COLNEepKaT pa3/inuyHble 3HaYeHU I MUHUMYM B OHOM CTOJIOIIE.
ITpu atom 3Hauernus NULL nomaratoTcsi paBHBEIMU.

KpoMme TOoro, MOXKHO SIBHO OIIpPEeNEeluTh, KaKue CTPOKU OyOyT CUUTATHCS PA3TUYHBIMH, CJIEOYIOUINM
obGpa3om:

SELECT DI STI NCT ON (######### [, #H#####RHH ) #H#H#H#SE g

3mech #E#####H## — OOBIYHOE BHIpaXKeHHe 3HAYeHWs, BRIUHCIISIEeMOe MO BcexX CTPokK. CTpPoKH,
OIS KOTOPHIX IEePEYHCIJIEHHBbIE BHIPAXKEHUS HAIOT OOWH Pe3yJibTaT, CYUTAIOTCS OYOIMPYIOMIUMHUCST U
BO3BpAlIlaeTCs TOIBKO MepBasi CTPOKa U3 TaKOoro Habopa. 3aMeThTe, UTO «IIepBasi CTPOKa» Habopa MOXKeT
ObITE MI000¥, €CIIM TOJIBKO 3aITPOC HE BKIIOYAET COPTHUPOBKY, TAPAHTUPYIOIIYI0O OMHO3HAYHBIN ITOPSIIOK
CTPOK, mocTymnarmux B GpumbTp DI STI NCT. (O6paboTka DI STI NCT ON IIpOM3BOOUTCS IIOCJIE COPTHUPOBKU
ORDER BY.)

IMpemnoxenue DI STI NCT ONHe onmcaHo B cTaHmapTe SQL u ©HOTda ero MpuMeHeHe CYUTAETCS IIJIOXUM
CTUJIEM U3-3a BO3MOKHOM HEOIpeNeIeéHHOCTH B pe3yJibraTax. [Ipu pasyMHOM ucCIonb30BaHuM GROUP BY
¥ oa3ampocoB Bo FROMMOXKHO 000 THCE 63 9TOM KOHCTPYKIIMK, HO YacTO OHa OnIiBaeT ymoOHee.

7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl IByX 3aPOCOB MOXKHO 00pab0TaTh, UCIIOIb3Ys OIlepalluy Hajl MHOXKEeCTBaMu: 00beIUHEeHHUe,
nepecedyeHne U BRIYMTAHKWE. DTH OIlepallii 3alMChIBAIOTCS COOTBETCTBEHHO TaK:
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#H##A#L UNI ON [ ALL] #####H2
#H####L | NTERSECT [ ALL] ######2
#HH###L EXCEPT [ ALL] ####H##2

3oecy ####HH] w #H#AH#H2 — 3TO 3alIPOCE, B KOTOPBIX MOTYT MCIOJIb30BaThbCs BCE BO3MOXKHOCTH,
paccMmoTpeHHBIEe 0O 3Toro. OmepanuM Han MHOXKECTBAMHM TOXKE€ MOXKHO BKJIaObIBaThb M COEOUHSTH,
HalpuMep:

#AR#HH1 UNI ON ###88#2 UNI ON ####H##S
STOT CIOXKHEIM 3aIIPOC BHIIOJIHAETCA TaK:
(######L UNI ON ######2) UNI ON ######3

UNION mo cyTtu poGaBiisieT pe3ynbTaThl BTOPOT'O 3alpoca K pe3yjibTaTaM IMepPBOro (XOTs HUKaKOM
TIOPSIOK BO3BpAalllaeMbIX CTPOK IIPM 9TOM He rapaHTupyeTcs). bojiee Toro, ata omepanusi youpaeT
oy6upylolmecs CTPOKU M3 pPe3yjbTaTa TaK Ke, KakK 3To mejiaeT DI STI NCT, eciiu TOJIBKO He yKa3aHO
UNI ON ALL.

| NTERSECT BoO3BpalllaeT BCe CTPOKH, COmepxallliecsd B pe3yiabTaTe M IIepBOro, U BTOPOIO 3alpoca.
Oy6nupyoIiInecs CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He yKa3aHo ALL.

EXCEPT BoO3BpalllaeT BCe CTPOKH, KOTOPEIE eCThb B pe3yJbTaTe IepBOr0 3alpoca, HO OTCYTCTBYIOT B
pe3ynbTaTe BTOpoOro. (MHorma 3TO Ha3bIBAIOT pa3Huuel [OBYX 3amnpocoB.) M 3meck myGnupyiommecs
CTPOKY OT(PUIBTPOBLIBAIOTCS, €C/IU He YKa3aHo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObeAUHEHNE, IIepeceveHre UIu Pas3HUIy Pe3yIbTaTOB OIBYX 3aIlPOCOB,
9TH 3aIPOCH MOJIKHEI OLITh «COBMECTHMBIMHU IOJISI O0beUHEHHNSI», YTO 03HAYaAeT, YTO OHU JOJIKHEI UMETh
OOWHAKOBOE YHCJIO CTOIOIIOB M COOTBETCTBYIOIINE CTOJIOIIEI OOJIKHEI OBITH COBMECTHUMBIX THUIIOB, KAk
omrceiBaeTcs B Pasmene 10.5.

7.5. CopTMpOBKa CTPOK

ITocne ToOro Kak 3ampoc BhIOAJl TabJuIly pe3yIbTaToB (mocie oO6paboTKHU CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHUPOBATh. EC/IM COPTHPOBKA He 3afaHa, CTPOKHM BO3BPAIAIOTCS B HEOIPEeHeIEHHOM IIOPsOKe.
®aKTUYECKUH ITOPAMOK CTPOK B 9TOM ciIy4yae OymeT 3aBHCETh OT IIJlaHa COeNUHEHWS U CKaHWPOBAHUS,
a TakKXe OT IIopsAgKa MJaHHLIX Ha OUCKe, I03TOMY MOJIaraThCs Ha HEro Hejb3s. OupeneléHHLIN TOPSIIOK
BBIBOOUMEIX CTPOK TapaHTHUPYETCS, TOIBKO €CJIM 3Tall COPTUPOBKH 3aflaH SBHO.

I[Topssmok COpTUPOBKU ompenesnsgeT npeanoxenue ORDER BY:

SELECT ##H###H_HHHHHHH
FROM #HHHHHHHHE B
ORDER BY ###HHH### _#H####H#H##1 [ ASC | DESC] [NULLS { FIRST | LAST }]
[, HHHHHHE R ##2 [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrIpazkeHHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BBIPAXKEHUsI, TONYyCTUMbBIE B CIIMCKE BHIOOPKH 3aIrpoca.
Hampumep:

SELECT a, b FROMtablel ORDER BY a + b, c;

Korpa yka3rplBaeTcsi HECKOJIBKO BHIpaXKE€HUM, MOCJIeOyloIue 3HadeHMWs II03BOJISIOT OTCOPTUPOBATH
CTPOKU, B KOTOPBIX COBIAJIM BCe IIpenbiaylnue 3HaueHusa. Kaxpoe BrIpaxkeHUe MOXKHO HOIIOJIHUTH
KJTI04eBBIMU ciioBaMu ASC unu DESC, KOTOpEIE BEIOMPAIOT COPTUPOBKY COOTBETCTBEHHO 110 BO3PACTaHUIO
unu y6riBaHui0. [lo yMOJYaHWIO TIPUHST IOPAOOK IO Bo3pacTaHuio (ASC). Ilpu cOpTHUPOBKE 1O
BO3pacTaHUIO CHavajla UOYT MEHBINe 3HaYeHUs, I'e [IOHITHEe «MeHbIIle» OIIpeNesisieTCa OIlepaTopoM <.
ITomoGuBIM 00pa3oM, COPTUPOBKA II0 BO3PaCTaHUIO OIIPeessieTCs OllepaTopoM >.

Ins onpenenernus Mecta 3HadeHu NULL mMoxxHO mcnonb3oBaTh yKazaausd NULLS FI RST u NULLS LAST,
KOTOpEIe noMelnaoT 3HadueHusa NULL cooTBeTCcTBeHHO 00 mnu nocine 3sadesuil He NULL. ITo ymondaHuio

'Ha mene Postgres Pro ompeesnser mopsiIoK COPTHPOBKY Amsi ASC u DESC 1o kaaccy onepamopa B-depeea no yMoAYaHUI0 [7Isi THIIA [AHHEX BEPAXeHUs. OGEIYHO
THIIBI JAHHBIX CO3[AIOTCS TaK, YTO 3TOMY IOPSIAKY COOTBETCTBYIOT OIEPATOPHI < U >, HO BO3MOXKHO pa3paboTaTh COGCTBEHHEIN THII JAHHBIX, KOTOPHIA GygeT BeCTH
cebs1 o-APyTOoMYy.
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3HaueHnss NULL cumrtaroTcs Oombille HIOOBIX OPYTHUX, TO €CTh moapa3lyMeBaeTcs NULLS Fl RST mns
nopsanka DESCu NULLS LAST B IpOTUBHOM CJily4dae.

3aMeTbTe, UTO MOPSOKHA COPTUPOBKHU OIPENENSIOTCS He3aBUCHUMO Mg KaXmpmoro cTtojbmna. Hampuwmep,
ORDER BY x, y DESC o3Hauyaer CRDER BY x ASC, y DESC, u 3TO He TO ke camoe, 4yTo CRDER BY X
DESC, y DESC.

3OeCh #####HHH HH###HH### MOXKeT OBITh METKOM CTOJIOIIa MIX HOMEPOM BEIBOOUMOI'O CTOJI0IIA, KakK B
OaHHOM IIpUMepe:

SELECT a + b AS sum ¢ FROM tabl el ORDER BY sum
SELECT a, max(b) FROM tabl el GROUP BY a ORDER BY 1;

O6Ga 3TH 3ampoca COPTUPYIOT pe3yabTaT II0 IePBOMY CTOJIONY. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
MOJIZKHO OCTaBaThCsI caMo Mo cebe, ero Helb3s UCI0JIb30BaTh B BHIpakeHWu. Hampumep, 3TO owubKa:

SELECT a + b AS sum c¢ FROM tabl el ORDER BY sum + c; - - HEHHBHBHHRH

9TO orpaHMYeHUe II03BOJIZE€T YMEHBIINThH HEOOHO3HAYHOCTh. TeM He MeHee HEOOHO3HA4YHOCTH
BO3MO2KHAa, Korga B ORDER BY ykKa3aHO MPOCTOE UMSI, HO OHO COOTBETCTBYET U UMEHU BBIXOTHOTO CTOJIOIIA,
U cTONOLYy M3 TaOIUYHOTO BhIpaxkKeHusd. B 3ToM cinydae UCIIOJIL3YEeTCS BEIXOOHOM CTOJOeI]. DTa CUTyalus
MOZKET BO3HUKHYTB, TOJILKO KOTfla C TIOMOIIbI0 AS BHIXOJTHOMY CTOJIOIY Ha3HaA4aeTCs TO JKe HUMs, UTO
uMeeT cToJyibel] B Opyroi Tabiutie.

ORDER BY MOKHO IIPUMEHUTH K pe3ynbTaTy KomOuHaimu UNI ON, | NTERSECT u EXCEPT, HO B 3TOM CIIy4ae
BO3MOZKHA COPTHUPOBKA TOJIFKO 10 HOMEepaM MJIM UMeHaM CTOJI0IIOB, HO HEe 10 BEIPAXKEHUSIM.

7.6. LIMT wn OFFSET

Vkazanusa LIM T u OFFSET mO3BONSIOT IIOJIYYUTH TOJIBKO 4YaCTh CTPOK M3 TE€X, YTO BBIAAJI OCTAIbHOU
3ampoc:

SELECT ####H#H HHHHH#H
FROM HHHHHHHHHE HHHHRHH
[ ORDER BY ... ]
[ LIMT { ##### | ALL } ] [ OFFSET ##### |

Ecnu ykaswiBaeTcs umcio LIMIT, B pe3ynbTraTe Bo3BpalllaeTcss He OOJbINE 3afdaHHOIO YHCJIa CTPOK
(MeHbBIIIe MOXKeT OLITh, €CJIM CaM 3alIPOoC BEITAJ MEeHbIIIee KOJIMYECTBO CTPOK). LIM T ALL paBHOCHJILHO
OTCYTCTBUIO yKa3aHusd LIM T, kak u LI M T ¢ aprymenToMm NULL.

OFFSET yka3bIBaeT IIPONYCTUThL YKa3aHHOE YUCJIO CTPOK, IIpexk/ae YeM HadaTh BblgaBaTh CTPOKU. OFFSET
0 paBHOCUJIBHO OTCYTCTBUIO YKa3aHusa OFFSET, kak u OFFSET ¢ aprymerToM NULL.

Ecnu ykazano u OFFSET, u LI M T, cHavasa cucteMa npornyckaeT OFFSET CTpPOK, a 3aTeM HauyuHaeT
IOACYUTEIBAThL CTPOKHU [JIS OrpaHudyeHusd LI M T.

ITpumensisi LI M T, BazKHO HCIIOJIb30BaTh TakKxKe Ipemiioxkenne ORDER BY, 4uToOBI CTPOKM pe3ysbTaTa
BBI@BAJIMCh B OIIPEIeIEHHOM Mopsanke. MHaye 6yoyT Bo3BpalllaThbCa HelpeacKa3dyeMble ITOMHOXKEeCTBa
CTPOK. BBl MOXKeTe 3aIIpOCUTH CTPOKM C OECATOU II0 ABAALATYIO, HO KaKOU IIOPSOOK Bbl UMEeTe B BULY?
IMopsimok OymeT HeW3BeCTeH, eciu He mob6aBuTh ORDER BY.

OnTuMH3aTOp 3anpoca yYUTHEIBAeT orpaHudeHue LI M T, CTpOs IJIaHEL BHIIIOJIHEHUS 3aIlIPOCOB, IO3TOMY
BEPOsITHEE BCETO IINIaHBl (@ 3HAYUT U MOPSAOK CTPOK) OydyT MEHSIThCSA IIPU pas3HbiX LIMT u
OFFSET. TakuMm o6Gpa3oM, pa3nudHble 3HadeHus LI M T/OFFSET, BuIOMparolyre pas3Hble ITOJMHOXKECTBa
pe3ynbTaToB 3ampoca, npusedym K Hec024dCO8AHHOCMU pe3y/1bmamos, €eClIu He YCTaHOBUTh
IPeICcKa3yeMylo COPTUPOBKY C IToMoInkio ORDER BY. 3To He ommbKa, a Hen30eKHOe CIIeOCTBHUE TOTO, YTO
SQL He rapaHTHUPYeT BHIBOI Pe3yIbTaTOB 3allpoca B HEKOTOPOM MOPSAOKe, eCJIM IIOPAN0K He onpenesieH
ABHO IpenjioxxenneM ORDER BY.

CTpokH, ONponyCKaeMEBle COTJIaCHO IpenjiokeHuio OFFSET, TeM He MeHee OOJIXKHBI BBIUHUCIATHCSI Ha
cepBepe. TakuM oO6pa3oM, Ipu OOIbINNX 3HaYeHUIX OFFSET paboTaeT HeahGHEKTHUBHO.
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7.7. Cnuckn VALUES

IMpennoxkenue VALUES 1O3BOISIET CO37aTh «IIOCTOSIHHYIO TabJIMIy», KOTOPYI0 MOKHO MCIOJIb30BaTh B
3anpoce, He co3pmaBas U He HanomnHsAa Tabnuny B BII. CuHTaKCHUC IPenIoXeHus:

VALUES ( ###uussttt [, ... 1) [, ...]

I KaXXOoro CIMCKa BHIPaXKeHUM B CKOOKaX CO3MaéTCsl CTPoKa Tabnmuibl. Bce CIMUCKU OONXKHBI UMETh
OOWHAKOBOE YUCIIO 3JIEMEHTOB (T. €. YMCJIO CTOJIOIIOB B TabIMIle) U COOTBETCTBYIOIINE 2JIEMEHTHI BO BCEX
CIIMCKAaX OOJI)KHBI UMETb COBMECTHUMEbBIE TUIIHI MaHHBIX. PaKTUUECKUN TUN HAaHHBIX CTONOIIOB pe3ybTaTa
onpemenseTcs Mo TeM XKe npaBuiaM, 94To 1 A UNI ON (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, '"three');
BEPHET TabIUIy U3 ABYX CTOJIOIIOB U TPEX CTPOK. ITO PAaBHOCUJIBHO TaKOMY 3aIIpOCY:

SELECT 1 AS columil, 'one' AS colum?2
UNI ON ALL

SELECT 2, 'two'

UNI ON ALL

SELECT 3, 'three';

ITo ymomuauuio Postgres Pro Ha3Havyaet cronbiaMm tabmuikl VALUES nmeHa col uimil, col um2 u 1. [.
HMmeHa cTon6110B He onrpenesieHs B cTanmapTe SQL u B mpyroi CYB]Il oHKM MOT'YT OBITH APYTHUMH, TIO3TOMY
OOBIYHO JIy4Ille TIEPEOIPENEIUTh UMEHa CIIUCKOM IICEBOOHUMOB, HAIIPUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, '"tw'), (3, '"three')) ASt (numletter);
num | letter

3| three
(3 rows)

CunTtakcuuecku crucok VALUES ¢ HabopoM BEIPazKEHUM PaBHO3HAYEH:
SELECT ######_#ti##t FROM ##t##HHHH#H #HHHHHHi]

U [IOIIyCKaeTCs Be3ne, rae moiryctuM SELECT. Hanpumep, BEL MOXKETE HUCIIOIb30BaTh ero B cocTase UNI ON
Uy 0OOaBUTL K HEMY #######H### #iti##### (ORDER BY, LI M T u/unu OFFSET). VALUES yaime Bcero
HUCIIOJIb3YETCs KaK UCTOYHUK HaHHEBIX OJis1 KoMaHOE! | NSERT, a Takke Kak 1mogsarpoc.

3a OOTOJTHUTEJIFbHEIMU CBEIeHUSIMU oOpaTuTech K crpaBke VALUES.

7.8. 3anpocbl W TH (OOwue TadbnmyHbie Bbipa>keHun)

W TH mpemocTaBisieT CIIoco0 3amMCHIBATh HOMOTHUTEJIbHBIE OMEePaTOPHl OJIS IPUMEHEHUsT B OOJIbIINUX
3ampocax. ITH OIepPaToOpPhl, KOTOPhIE TaKzKe Ha3BIBAIOT OOIIUMY TaOIUYHBIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXHO IIpeCTaBUTh KaK OIIpPedesIeHHusT BPeMEHHBIX Ta0JIHII, CYIIECTBYOIIUX
TOJIBKO [IJIST OMHOTO 3aIrpoca. [JoMoTHUTEIbHEIM OoIlepaTopoM B npennoxkenun W TH MoxkeT OBITE SELECT,
I NSERT, UPDATE unu DELETE, a camo npepnnoxenue W TH npucoenuHseTCSI K OCHOBHOMY OIlepaTopy,
KOTOPHIM TaKxke MoxeT OuITh SELECT, | NSERT, UPDATE unu DELETE.

7.8.1. SELECT B W TH

OcHoBHOe nTpegHa3HaueHnre SELECT B mpennoxkenun W TH3aksiouaeTcs B pa30UeHUHN CJIOKHEBIX 3aIIPOCOB
Ha OpoCThIe YacTu. Hanmpumep, 3anpoc:

W TH regi onal _sal es AS (
SELECT regi on, SUM anbunt) AS total sales
FROM or ders
GROUP BY region
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), top_regions AS (
SELECT regi on
FROM r egi onal _sal es
WHERE total sales > (SELECT SUMtotal _sal es)/10 FROM regi onal _sal es)
)
SELECT r egi on,
pr oduct,
SUM quantity) AS product_units,
SUM amount) AS product _sal es
FROM or der s
VWHERE regi on I N (SELECT regi on FROM t op_regi ons)
GROUP BY region, product;

BBEIBOOUT UTOTU IIO IIpOZazxaM TOJIbKO [JIs IIepedoBEIX peruoHOB. [Ipennoxenue W TH onpenensieT OoBa
OOIIOJIHUTENBHEIX olepaTropa regi onal _sales u top_regions Tak, 4To pe3yJbTaT regi onal _sal es
HUCIIOJIb3YETCs B t Op_regi ons, a pe3yJbTaT t Op_r egi ONs UCIOJIL3YEeTCsI B OCHOBHOM 3ampoce SELECT.
9TOT IpUMep MOXKHO OBLJIO OBl TepenucaTh 6e3 W TH, Ho Tora HaM IOHag00SaTCA IBa YPOBHS BJIOJKEHHBIX
nog3anpocoB SELECT. Tloka3aHHBIM BEIIIE CIOCOOOM 3TO MOKHO CHeJlaTh HEMHOTO IIPOIIIE.

Heob6s3aTenpHoe ykasaHue RECURS|IVE mpeBpaitaer WTH u3 mpocTo yHmoOHOM CHUHTAKCHUYECKOM
KOHCTPYKLIIMM B CPEACTBO peanm3aluyd TOTO, YTO HEBO3MOXKHO B craHmapTHoM SQL. Hcnons3ys
RECURSI VE, 3anpoc W TH MoxkeT ofpaIaTteCsi K COOCTBEHHOMY pe3yinbTary. OueHb IPOCTOM IPUMED,
cyMMmupymomui yucia ot 1 go 100:

W TH RECURSI VE t(n) AS (
VALUES (1)
UNI ON ALL
SELECT n+1 FROMt WHERE n < 100

)
SELECT sunm{n) FROMt;

B obmieMm Bupme pekypcuBHEHIM 3ampoc W TH Bcerga 3anmuchIiBaeTcs KaK He peKypcusHas 4acmb, IIOTOM
UNION (mmz UNION  ALL), a 3aTeM pekypcusHas 4acmb, TOe TOJIbBKO B PEKYPCHUBHOM YaCTH MOIKHO
00paTUTHCS K pe3ynbTaTy 3anpoca. Takol 3aIpoc BEIIONHSAETCS CIeOyMuM 06pa3oM:

BbIuKCJIeHHEe PEeKYPCHBHOI'O 3ampoca

1. Brrumcnsercss He peKypcuBHast dYacTb. Hmass UNION (Ho He UNION  ALL) oTOGpacHBaiTCS
oyOnupyIomrecs CTPOKU. Bce ocTaBirecs CTPOKYM BKITIOUAIOTCS B PE3YyJ/IbTAaT PEKYPCHUBHOTO 3aIlrpoca
¥ TaKXKe ITOMEIAlTCs BO BpEMEHHYIO pabouyio mabauuy.

2. Tloka pab6ouasi TaGnuIla He MyCTa, IOBTOPSIIOTCS CIIEAYIOIINEe TEHCTBUS:

a. BununcnasgeTrcs peKypcuBHAS YaCThb TaK, YTO PEKypPCHBHAs CCHIJIKA Ha caM 3aIlpoc obpaliaeTcs
K TeKyIlleMy comepxuMomy pabdoueri Tabmuiel. st UNI ON (Ho He UNI ON ALL) oTGpacHBaiTCsS
OyoIupPyIOIIKecs CTPOKH U CTPOKH, IyOIUPYIOlIe paHee MoIydYeHHEe. Bce oCcTaBIInecss CTPOKHU
BK/IIOYAIOTCS B pPe3yJIbTaT PEKYPCUBHOTO 3allpoca M TaKXKe IIOMeINailoTCs BO BPEeMEeHHVIO
NpoMexCcymouHyo mabauuy.

b. Cogpepxumoe pabodeit TabGIUILI 3aMEHSIETCS COOEPKUMBIM IIPOMEXKYTOYHON TaOIUIIL, a 3aTeM
IPOMEXKYTOYHas TabIuIa OYnInaeTcs.

IIpumMeuyaHnue

CTporo TroBOpSsi, 3TOT IIPOILIECC SBJISIETCS UTEPALMOHHBEIM, @ HE PEKYPCUBHBIM, HO KOMHUTETOM II0
ctarmgaptaM SQL 6w BeIOpaH TepMuld RECURSI VE.

B mokazanHOM BHIIIE TpUMePe B paboued Tabiulle Ha KaXkKaoM 3Talle COOePKUTCS BCETO OJHA CTPOKA U
B HEM IIOCJIeJoBaTeIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToM 1miare, 6iaromapsi yCIOBHUIO
VWHERE, He BO3BpalllaeTCa HUYEro, TaK YTO BEIYKCIIEHME 3alIpoca 3aBepllaeTCsd.
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PeKprI/IBH]:Ie 3allPOCEL OOGBIYHO IIPUMEHAITCA OJIA pa6OTI>I C Hepapxru4YeCKUMHU HUJIXM OPEBOBHUOHBIMUA
CTPYKTyYypaMHu OAHHBIX. B kKauecTBe I0/IE€3HOTO IIppuMepa MOXKHO IIPDHUBECTH 3alipocC, HaxOoOsIIINM Bce
HEeIIOCPpeOCTBEHHBIE 1 KOCBEHHBIE COCTABHBIE YACTH IIPOOYKTA, UCIIOJIb3YS TOJIBKO Ta6nnuy C MPpAMBIMHA
CBA35IMMU:

W TH RECURSI VE i ncl uded_parts(sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNI ON ALL
SELECT p.sub_part, p.part, p.quantity
FROM i ncl uded_parts pr, parts p
WHERE p. part = pr.sub_part
)
SELECT sub_part, SUMquantity) as total _quantity
FROM i ncl uded_parts
GROUP BY sub_part

Pab6oTasi c peKypCUBHBIMU 3allpocaMH, BaXXHO 00eCIeynuTh, YTOOB PEKYPCUBHAA YaCTh 3alpoca B KOHIE
KOHIIOB He BhIflajia HUKaKUX KOpTexkel (CTPOK), B IPOTUBHOM CJIy4ae IIUKJ OyneT 6eckoHeuyHBIM. MIHOTIa
IJI 9TOT0 HOCTaTO4YHO MpuMeHSTh UNl ON BMecTo UNI ON ALL, Tak Kak npu 3ToM OynyT oTOpachBaThCSA
CTPOKH, KOTOPHIE YK€ eCTh B pe3yjbTraTe. OQHAKO YacCTO B IIUKJIEe BEIOAIOTCS CTPOKM, HEe COBIAamaromlve
IIOJIHOCTBIO C MIPEOBLIOAYIIUMU: B TAKUX CIIy4YasiX MOXKeT UMEThb CMBICJI IPOBEPUTL OOHO UK HECKOJILKO
mosyiei, 4ToOBl ONpeneNnuTh, He OblJIa U TEeKyllasg To4YKa JOCTUTHYTa paHbiie. CTaHOApPTHHIM CIoco0
pemieHus: MomoOHBIX 3aflad — BBIYUCIUTH MAcCCUB C yKe 00paboTaHHBIMU 3HaueHUsSMHU. Hampumep,
paccMOTpuTe CIEemyIOIIUi 3aIpoc, MpocMaTpuBaIui Tabnuiry gr aph mo momro | i nk:

W TH RECURSI VE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g
UNI ON ALL
SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link
)
SELECT * FROM search_graph;

OTOT 3ampoC 3aUUKJIMTCH, €CiIu CBA3M |ink comepzkaT OUKIBE. TaK KaK HaM HYKHO [OJIy4daTh B
pe3ynbTaTe «depth», ogHo nmuink uameHeHre UNI ON ALL Ha UNI ONHe IT03BOIUT u30ezKaTh 3al[UKIUBaAHUS.
BMecTo 3TOro MEI JOIKHEI KAK-TO OIIPEOEIIUTD, UYTO YK€ OOCTUT AU TEKYIel CTPOKHU, IIPONOs HEKOTOPBIX
myThk. s 3Toro MBI moOaBiseM OBa cTonbOia path um cycl e u momydaem 3ampoc, 3AIIUINEHHBIH OT
3allUKIINBAaHUSA:

W TH RECURSI VE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY[ g. i d],
fal se
FROM gr aph ¢
UNI ON ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,
g.id = ANY( path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM sear ch_graph;

IToMmuMO TpemoTBpaIleHus IIMKIJIOB, 3HAYEHUS MacCCHBa YacTO OBIBAIOT ITOJIE3HHI caMu II0 cebe [is
MIPENCTaBJIEHUS «IIyTU», IPUBEMIIEro K ONPede/IEHHON CTPOKE.

B o6mem ciay4yae, Korga [Ojs BBISIBIEGHHS ILIHMKJIA HYXKHO IIPOBEPSTH HECKOJILKO IIOJIeH, clemyeT
HUCIIOJIb30BaTh MacCUB CTPOK. Hanpumep, ecnu Hy>KHO CpaBHUTh nonda f 1 u f 2:

W TH RECURSI VE search_graph(id, link, data, depth, path, cycle) AS (
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SELECT g.id, g.link, g.data, 1,
ARRAY[ RONg.f1, g.f2)],
fal se
FROM graph g
UNI ON ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || RONg.f1, g.f2),
RONg.f1, g.f2) = ANY(path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM sear ch_gr aph;

ITogcka3ka

YacTo [ pacro3HaBaHUA IIMKJIA JOCTATOYHOT'O OQHOTO IOJA ¥ Torma RON) MOXKHO OIYCTUTh.
HpI/I 9TOM 6y11€T HCIIOJIB30BATHECA HE MaCCHUB JAHHBIX COCTABHOI'O THIIQ, A HpOCTOﬁ MaCCuB, 4TO
6onee 3HEKTUBHO.

IToogcka3ka

OTOT anropuTM PEKYPCUBHOTO BEIYKCIIEHUS 3aIIpOCa BEITAET B pe3yIbTaTe Y371k, YIOPSANOYEHHEIE
[I0 IyTH HOTrpyxKeHus. UTOoOb IONYYUTH Pe3yIbTaTh, OTCOPTHUPOBAHHEIE IO IIyOMHE, MOXKHO
mo0GaBUTh BO BHEITHUM 3anpoc ORDER BY mo cTondiy «path», momyyeHHOMY, KakK ITOKa3aHO BBIIIE.

II711 TECTUPOBAHUS 3alIPOCOB, KOTOPHLIE MOTYT 3aIlMKINBATLCSI, €CTh XOPOIINY IPHUéM — mo0aBUTh LIM T
B POAUTENLCKUM 3ampoc. HampuMep, cieqyomuii 3ampoc 3aUKIUTCS, eCITA He [0OaBUTh TPeAT0KeHNe
LIMT:

W TH RECURSI VE t(n) AS (
SELECT 1
UNI ON ALL
SELECT n+1 FROM t

)
SELECT n FROMt LIMT 100;

Ho B ma"HHOM ciTydae 9TOTO He ITPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc W TH BEIIa€T CTOILKO CTPOK,
CKOJIbKO (paKTUYEeCKHU IPUHNMAaEeT POOUTENBCKUY 3aIpoc. B IpoOM3BOACTBEHHOM Cpefie UCIIOIb30BaTh 3TOT
IPUEM He PEKOMEHOYeTCsI, TaK KaK Apyrue CUCTeMBI MOTYT BeCcTHu ce0s mo-gpyromy. Kpome TOro, aTo HE
OymeT paboTaTh, €CIM BHEIIHUH 3alIPOC COPTUPYET Pe3yIbTaThl PEKYPCUBHOTO 3apOCa UK COeOUHSET
UX C Opyro¥ Tabmuliied, Tak KakK B MOOOOHBIX CIy4YasiX BHEITHHUM 3ampoc OOBIYHO BCE PAaBHO BEIOMpAET
pe3ynbTat 3anpoca W TH IIOIHOCTEIO.

3ampocsl W TH ©MeIOT moe3Hoe CBOMCTBO — OHM BBIYMCIISIIOTCS TOJBKO pa3 [Jig BCETO POAUTEIHCKOTO
3ampoca, Jaxke ecyiu 9TOT 3ampoc MM cocemHue 3ampockl W TH ofpaliatoTcsi K HUM HEOOHOKPATHO.
Takum 0Opa30M, CIOKHBIE BBIYUCIIEHUS, PE3YIhTAaThl KOTOPHIX HYKHHI B HECKOJIBKUX MeECTaX, MOXKHO
BBIHOCHUTH B 3ampockl W TH B 1eisix onmTuMu3aiuu. KpoMe Toro, Takue 3ampochl TTO3BOJISIOT U36eKaTh
HeXeJlaTeNbHBIX BEIYUCIEHUN QYHKIUN ¢ TO00YHBIMU 3¢ derTamu. OgHAKO eCTh U oOpaTHasi CTOPOHA
— OTITUMH3ATOP HEe MOXKET PAcCIpPOCTPaAHUTh OTPAaHWUYEHUS POOUTENbCKOTO 3ampoca Ha 3ampoc W TH
TakK, KaK OH [ejlaeT 3TO AJisi OOBIYHOTr0 mopa3amnpoca. 3ampoc W TH 0GbIYHO BHIIOMHSAETCS OYKBabHO U
BO3BpaAIIlaeT BCe CTPOKM, BKJTI0YAsI T€, UTO IIOTOM MOXKET OTOPOCUTDL POAUTENLCKUM 3ampoc. (Ho Kak OB110
CKa3aHOo BHIIIIE, BEIYMCIEHNE MOXKET OCTAaHOBUTHLCS PaHbIIle, €CITH B CCHIJIKE Ha 9TOT 3alpocC 3aTpebyeTcs
TOJILKO OTPAaHUYEHHOE YHCJIO CTPOK.)

ITpuMepHnl BEIIIE ITOKA3LIBAIOT TOJMBKO npemimoxenue W TH ¢ SELECT, HO TakuM e 00pa30M ero MOXKHO
HUCII0Ib30BaTh C KoMaHmaMu | NSERT, UPDATE u DELETE. B KaXaoM ciiydae OH II10 CYTHU CO30aET BPEMEHHYIO
TabIUITy, K KOTOPOM MOKHO OOPATUTLCS B OCHOBHOM KOMAaHIIE.
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7.8.2. N3meHeHue paHHbIX B W TH

B npemnoxenuu W TH MO2KHO TaK»ke HMCIIOJIb30BaTh OIEPaTOPH], u3MeHsomnre ganHele (I NSERT, UPDATE
unu DELETE). 9To IO3BOJIAET BHIIIOIHSTH B OOHOM 3alpoce Cpal3y HECKOJIBKO pPa3HBIX Ollepalui.
Hampumep:

W TH noved_rows AS (
DELETE FROM products
VHERE
"date" >= '2010-10-01" AND
"date" < '2010-11-01'
RETURNI NG *
)
| NSERT | NTO products_| og
SELECT * FROM noved_r ows;

IToT 3amnpoc hakKTUYeCKu IIepemMeliaeT CTPOKU u3 product s B product s_| og. OnepaTop DELETE B W TH
yaoansieT yKasaHHbIe CTPOKM U3 product s 1 BO3BpalllaeT ux copepxkumMmoe B npennoxeHuu RETURNI NG a
3aTeM TJIaBHBIM 3aIllPOC YUTAET 3TO COOEePKMMOEe U BCTaBisAeT B TabmuIly pr oduct s_| og.

Crnepyet 3aMeTuTh, 4TO npemnoxenve W TH B JaHHOM cliydae IIPUCOeOUHSETCHA K onepaTopy | NSERT,
a He K SELECT, BmozxkeHHOMY B | NSERT. 9To HeoOxomumo, Tak Kak W TH MOZKeT cofiepKaTh OIIEPaTOPHI,
U3MEHSIONINE JaHHbIe, TOJIBKO Ha BEPXHEM ypPOBHE 3ampoca. OQHAKO MPHU 3TOM IPUMEHSIOTCS OOBIYHEIE
mpaBuna BuguMocty W TH, Tak 9To K pe3ynbraTy W TH MOXKHO 00paTUTHCS M U3 BJIOKEHHOI'0 OIlepaTopa
SELECT.

OnepaTophl, u3MeHsomye manHble, B W TH oOBIYHO momonHsioTcs mnpepiioxxenreM RETURNI NG (cm.
Paspmen 6.4), Kak mOKa3aHO B 3TOM IpuMepe. BaXXHO IIOHMMAaTh, YTO BpeMeHHas Tabiuila, KOTOPYIO
MOXKHO OyIeT MCII0JIb30BaTh B OCTAJIbHOM 3aIlpoce, co3maéTcs u3 pe3ynbTata RETURNI NG, a He 11eneBoi
Tabnuiel oneparopa. Ecnu omepartop, u3MeHSIONUE OaHHBle, B W TH He HOONOJIHEH NOpeXjIoXKeHUeM
RETURNI NG, BpeMeHHasi TabGnuila He CO3TaETcss U obpamiaThCsa K HeM B OCTAJIbHOM 3allpoce HEeJb3s.
OmHaKO TakKOM 3ampoc BCE paBHO OyneT BuIMONHeH. Hampumep, monycTUM CHIeOyIOINUN He O4YeHb
IPaKTUYHEIN 3aIlIpocC:

WTH t AS (
DELETE FROM f 00
)

DELETE FROM bar ;

OH ymanut Bce cTpoku u3 Tabnuil f 0o u bar . ITpu 3TOM 4mciio 3ageiCTBOBAaHHBIX CTPOK, KOTOPOE TOJTYYUT
KJIMeHT, Oy[eT IMOACYUTHIBATLCS TOJIBKO II0 CTPOKAM, yHoal€éHHBIM U3 bar .

PekypcHBHEIE CCBUTKY B OTIEPATOPaX, M3MEHSIOIINX JaHHBIE, HE JOTYCKAIOTCSA. B HEKOTOPHIX CIIy4asiX 3TO
OTrpaHMYEHUE MOKHO 000WTH, 00PATUBIINCH K KOHEYHOMY Pe3ynbTaTy peKypcuBHOT0o W TH, Hampumep
TaK:

W TH RECURSI VE i ncl uded_parts(sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'’
UNI ON ALL
SELECT p.sub_part, p.part
FROM i ncl uded_parts pr, parts p
WHERE p. part = pr.sub_part
)
DELETE FROM parts
VWHERE part | N (SELECT part FROM i ncl uded_parts);

9TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHbIe U KOCBEHHBIEe COCTAaBHBIE YaCTHU IIPOAYKTA.

OrmnepaTtopel, u3MeHsgoIMe gaHHble B W TH, BEIIOTHSIOTCS TOJIBKO OOWH pa3 U BCeTOa IIOJIHOCTHIO, BHE
3aBHCHUMOCTH OT TOTO, IPUHUMAaET JIU UX Pe3yJIbTaT OCHOBHOMU 3aIllpoC. 3aMeThTe, YTO 3TO OTIMYaeTCs
oT nnoBenmeHuss SELECT B W TH: Kak rOBOpUJIOCE B IipensinyinemM pa3gesne, SELECT BEIIOIHAETCS TOJIBKO OO
TeX IOP, II0Ka er0 Pe3ylIbTaTkl BOCTPEeOOBAaHLI OCHOBHBLIM 3aIIPOCOM.
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Brnoxennrle onepaTtopsl B W TH BEIIOJTHAIOTCS OOJHOBPEMEHHO IOPYT C OPYTOM U C OCHOBHBIM 3aIlIPOCOM.
Takum 006pa3oM, HOPSHOK, B KOTOPOM omepaTopsl B W TH OynyT (pakTudecku HU3MEHSATH OaHHEIE,
HempenckalyeM. Bce 5Ty omepaTOphl BEIIOJIHAIOTCSI C OOHUM CHUMKOM OaHHbix (cM. ['maBy 13), Tak
YTO OHM HEe MOTYT <«BUIOETH», KaK KaXXObId M3 HUX MEHSEeT LeJjieBble TaOMUOEL. ITO yMEHbIIAeT
addeKT HenmpenckalyeMoCcTd (GaKTUYEeCKOTO MOopsSaaKa N3MeHeHUsI CTPOK U 03HadaeT, 4To RETURNI NG —
€OUHCTBEHHBIM BapUaHT lepefadyyu U3MEeHEeHUU OT BIOXKEHHEIX onepaTopoB W TH OCHOBHOMY 3ampocy.
Hampuwmep, B taHHOM Ciy4ae:

WTH t AS (
UPDATE products SET price = price * 1.05
RETURNI NG *

)
SELECT * FROM products;

BHEIIHHH omepaTop SELECT BeIOACT LIeHH, KOTOphIe OblIu g0 meicTBus UPDATE, Torma Kak B 3aIlpoce

WTH t AS (
UPDATE products SET price = price * 1.05
RETURNI NG *

)
SELECT * FROM t;

BHemHUM SELECT BBIDAacT U3MeHEHHBIE NaHHLIE.

HeomHoKpaTHOE U3MEHEHNEe OOHOM U TOM K€ CTPOKH B PaMKaX OOHOTO OIlepaTopa He MOgaePKMUBaeTCs.
HWmMeTs MecTo GymeT TOJIBKO OJHO M3 HECKOJIbKMX U3MEHEHUHN UM HaJE€XKHO ONpeneNluTh, KaKoe MMEHHO,
4aCcTO OOBOJIBHO CJIOKHO (@ MHOTOA ¥ BOBCE HEBO3MOXKHO). JTO TakK K€ KacaeTCs Ciiydas, Korga
CTPOKa ymajsieTcs W WM3MEHSEeTCI B TOM K€ OIlepaTope: B pe3yjabTaTe MOXKET OBITh BHIIIOJIHEHO
TONIBKO 0OHOBNEHUE. [ToaToOMy B 00IIeM ciiy4dae ciieayeT usberaTh IogoOHOT0 HaI0XKEHUS onepanuii. B
JacTHOCTH, n3beraite nop3anpocoB W TH, KOTOpEIe MOTYT ITOBJIUSITh HA CTPOKH, U3MEHSIEMbIE OCHOBHBIM
OIIepaTOpPOM HJIM OIlepaTOPaMM, BJIOKEHHBIE B Hero. Pe3ynbTaT OEHCTBHUS TaKWX 3aIlpoCoB Oymer
HeNpeacKa3yeMBbIM.

B HacTosmiee BpeMs, O ollepaTopa, u3MeHsmomero ganueie B W TH, B KadecTBe IeJIeBOM HEJb3s
HUCIIONb30BaTh TaOIUIy, OJIsI KOTOPOU OIIpenesieH0 YCIOBHOE IIPaBUI0 uiau mpaBuiao ALSO umu | NSTEAD,
€CJIX OHO COCTOUT U3 HECKOJIBKUX OIIepaToOpOB.
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Postgres Pro nmpemocTraBnsieT moib30BaTensIM O0TaThiii aCCOPTUMEHT BCTPOEHHEBIX TUIIOB JaHHEIX. Kpome
TOT0, IOJIb30BaTEIM MOT'YT CO31aBaTh CBOU THUIIHI B Postgres Pro, ucnons3lysa komanny CREATE TYPE.

Tabmuia 8.1 comepXKUT BCE BCTPOEHHBIE THITHI
albTepPHATUBHEIX UMEH, IIPUBENEHHEIX B cTon0Ie «IIceBOOHUMEI», UCIIONIb3YyI0OTCAa BHYyTpU Postgres Pro
II0 UICTOPHUYECKHUM IIPHUYHNHaM. B 3TOT criMCOK He BKIIIOYEHEI HEKOTOpPhEI€ YCTapPEBIINE THUIIBI U TUIILL OJIA

BHYTPEHHEI' 0O IPDUMEHEHUA.

Taonuma 8.1. TN TaHHBIX

OAHHBIX OOIero MoJb30BaHus. MHoOTue u3

UM IIceBJOHHMBI Onucanue

bi gi nt int8 3HaAKOBOe Iienoe u3 8 6auT

bi gseri al serial 8 BOCBbMHUOAUTHOE menoe c
aBTOYBENIMYEHUEM

bit [ (n) ]

OuToBas CTPOKa (PUKCUPOBAHHOMH
OJTUHE

bit varying [ (n) ]

varbit [ (n) ]

fuTOBas CTpoOKa IIepeMeHHOU
OJTUHBI

bool ean bool Joruyeckoe 3HaueHue (true/
false)

box MIPSIMOYTOJIBHUK B IIJIOCKOCTH

byt ea OBOMYHBIE MOaHHBIEe («MaccCUB
0amT»)

character [ (n) ] char [ (n) ] CUMBOJIbHAA CTpOKa

PUKCUPOBaHHOU OJIUHEI

character varying [ (n) ]

varchar [ (n)

]

CHUMBOJIbBHad CTPOKa HepeMeHHOfI
OJIINHBI

cidr ceteBou agpec IPv4 unu IPv6o
circle KpPYyT B IIJIOCKOCTH
date KajieHOapHas gaTa (rofd, Mecsi],

IEeHb)

doubl e precision float8 YUCJI0O OBOUHOW TOYHOCTH C
IJIaBalollel TOUKoH (8 6aiT)

i net agpec y3na IPv4 unu IPv6

i nt eger int,int4 3HAaKOBOE YeTHIPEXOaNTHOE 1eoe

interval [ #### 1 [ (p) ] UHTEpBaJl BpeMeHU

j son TEeKCTOBBIEe maHHbIe JSON

j sonb IBOUYHBIE OaHHBIE JSON,
pa3o6paHHBIE

I'ine npsiMasi B IIJIOCKOCTU

| seg OTPEe30K B IIJIOCKOCTHU

nmacaddr MAC-agpec

noney OeHexXHas cyMMa

nuneric [ (p, s) ] decimal [ (p, s) ] BeIlleCTBEHHOE YMCIIO 3afdaHHOU

TOYHOCTH

pat h

reoMeTpUYeCKun nyTh B
IJIOCKOCTH
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HUmsa IIceBpoHUMBI OnucaHue

pg_l sn [TocnemoBaTenbHBIML HOMED B
xypHane Postgres Pro

poi nt reoMeTpuyecKas TO4YKa B
IIJIOCKOCTHU

pol ygon 3aMKHYTHIHN reoMeTpPUYEeCKUHU
IIyTh B IJIOCKOCTH

real float4 YHCJI0 OOWHApHOW TOYHOCTHU C
IJjIaBalolne ToOuKoHu (4 6aiTa)

snmal lint int2 3HaKOBOe AByx0aWTHOE I11eJI0e

smal | seri al serial 2 oByxOauTHOE 1mejioe c
aBTOYBEJIMYEHUEM

seri al serial 4 yeTHIPpEXOaNTHOE 1esioe o
aBTOYBEJINYEHUEM

t ext CUMBOJIbHAS CTPOKa IepeMeHHOU
IJIUHEL

time [ (p) 1] [ without tine BpeMsa CyToK (0e3 dacoBOro

zone | rosica)

time [ (p) ] with tinme zone |tinetz BpPeEMS CYTOK C YY4ETOM YacOBOTO
rnosica

timestamp [ (p) ] [ w thout mata u BpeMsa (06e3 YacoBOro

tinme zone ] rosica)

timestanp [ (p) ] with tine|tinmestanptz IaTa ¥ BpeMs C Y4ETOM YacOBOTO

zone nosica

tsquery 3aIpoc TEKCTOBOTO IIOKUCKA

t svect or OOKYMEHT OISt TEKCTOBOTO
TIOMCKa

t xi d_snapshot CHUMOK uneHTuduUKaTopa
TpaH3aKIuH

uui d YHUBEPCAJIbHEIN YHUKaJIbHBIN
UOeHTUGUKATOP

xm XML-maHHEBIE

CoBMeCTHMOCTH

B cranpmapTte SQL ommcaHH cliedyIoIye TUITH (MJIN UX UMeHa): bi gi nt, bit, bit varyi ng, bool ean,
char, character varying, character, varchar, date, doubl e precision, integer, interval,
nunmeric,deci mal ,real ,smal l'i nt,ti me (c vacoBsIM mosicoMm u 6e3), t i mest anp (C YaCOBBIM ITOSICOM
U 6e3), xml .

Kaxkppiii Tull JaHHBIX UMeeT BHyTPEeHHee MIpencTaBleHue, CKPETOe (PyHKIUSIMU BBOOA U BeIBoda. [Ipum
9TOM MHOTHME BCTPOEHHBIE THUIIBI CTAHOAPTHHL U MMEIOT OYeBUOHEIE BHeIIHUe ¢opMmaThl. OOHAKO €CTh
TUIB, YHUKaNIbHBIE 071 Postgres Pro, HanpuMep reomMeTpudecKue IyTH, U €CTh TUIE], KOTOPBEIE MOTYT
UMeThb pa3Hble GopMaThH, HaIpuMep, naTta U BpeMs. HekoToprle pyHKIIMY BBOJA U BHIBOMA HE SABISIOTCS
B TOYHOCTHM OOpPaTHBIMU APYT K OPYTY, TO €CTh Pe3ynbTaT (PYyHKIMU BHIBOJIA MOXKET HE COBIIaaTh CO
BXOOHBIM 3HAYEHUEM U3-3a IOTEPU TOUYHOCTH.

8.1. YucnosBbie TUNbI
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YucioBEIE THUMIBI BKIIOYAIOT IOBYX-, YETHIPEX- M BOCHbMUOAUTHBIE II€JIbIE, YETHIPEX- U BOCHMUOAUTHEIE
4Yycja C IJIaBaloIlel TOYKOM, a TaKXKe HOEeCATHUUYHBIe Yucjla C 3aJjaBaeMO# TOYHOCTHLIO. Bce 3Tu THOE
nepeunciieHs B Tabnule 8.2.

Taoauma 8.2. YucjioBbIe THIILI

AMms Pa3mep Onucanue Inama30H

smal | i nt 2 baiiTta ejoe B HeOoibIIOM|-32768 .. +32767
ouala3oHe

i nt eger 4 Gaiita TUNWUYHLIA BRIOOP mnsi|-2147483648
IEeNIbIX YUCen +2147483647

bi gi nt 8 GaiiT enoe B 6ospirom|-9223372036854775808.
Iuamna3oHe 9223372036854775807

deci mal IepeMeHHBIN BellleCTBEHHOe uucio c|mo 131072 uudp mo

YKA3aHHOM TOYHOCTBIO |OECSITUYHON TOYKHU U OO
16383 — mocne

nuneric nepeMeHHBIN BellleCTBeHHOe uucno c|mo 131072 uudp mo
YKa3aHHOM TOYHOCTBIO |OECSTUYHON TOYKU U OO0
16383 — mocne

r eal 4 GaiiTa BEIIIECTBEHHOE YHCIIO C|TOYHOCTh B IIpemesax 6
mepeMeHHON TOYHOCThHIO |JECITUYHBIX ITUDP

doubl e precision 8 GaiiT BEIlleCTBEHHOE YHCJIO C|TOYHOCTHL B IIpemenax 15
nepeMeHHOU TOYHOCTHIO |JECATUYHEBIX ITUDP

smal | seri al 2 baiiTa Hebombiioe uenoe c|l.. 32767
aBTOYBEJIUYEHUEM

seri al 4 baniTa mesmnoe c|l. 2147483647
aBTOyBEeJIUYEHUEM

bi gseri al 8 bauT BGobIIoe nejgoe c|l ..
aBTOyBEJINYEHUEM 9223372036854775807

CHUHTaKCHUC KOHCTAHT YHCJIOBBIX THUIIOB OItrcaH B [Togpaspnerne 4.1.2. [I71s1 9TUX THUIIOB OIIPeNeliéH ITOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIEPaTOPOB 1 GYHKIIHI. 3a HOIOTHUTEIbHEIMI CBEIeHUSI MU
ob6patuTecsk K I'mase 9. [TogpoGHee 9THU TUITHI OITMCAHEBI B CJIEAVIOIINX Pa3aenax.

8.1.1. LlennoyucneHHble TUNbI

Tunet smal |int, i nteger u bi gi nt XxpaHsaT Henble YKCia, TO eCTh YKcia 6e3 HpoOHOM YaCTH, HMEIOIIHne
pPa3HbBle OONYyCTHMEBIE OHUANna30HHL. [IoNBITKa COXpaHWUTh 3HAa4YE€HHWE, BRIXOHSAIIEe 3a paMKH Oualla3oHa,
MIPUBEIET K OInoKe.

Yaiie BCero UCIIOIL3YETCS TUII | Nt eger , Kak HauOosiee cOayaHCUPOBAHHKIN BEIOOD IIMPHUHEI AUAa30Ha,
pa3Mmepa u OwnicTpomedcTBus. Tum snallint OOLIYHO HPUMEHSIETCS, TOJBKO KOTOa KpaiHe BaxKHO
YMEHBIIUTh pa3Mep OaHHBIX Ha OWCKe. Tum bi gi nt npegHa3HadeH OJid TeX CJIy4daeB, KOTHOa 4ucjia He
yMellaloTCs B AUAalla30H THUIIA i nt eger .

B SQL ompepneneHbl TOMBKO THUIEHL | nt eger (unum int), smallint u bigint. MMeHa TumoB i nt2, int4 u
i Nt 8 BEIXOOST 3a PaMKM CTaHAApPTa, XOTsI MOTYT paboTaTh M B HEKOTOPRIX Apyrux CYBII.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

Tum nuneric I0O3BOJSET XPAHUTL YHCIa C OYEeHb OOJLIIHM KojmdecTBOM Iudp. OH 0CoOGeHHOo
PEeKOMeHOyeTCs OJIs XpaHeHUs JeHEeXXKHBIX CyMM U OPYTUX BeJIMYUH, I'le BakKHa TOYHOCTh. BEIUHUCIEHUS
C THIIOM NUNEr i C JalOT TOYHBIE Pe3YJIbTaThl, Ie 3TO BO3MOXKHO, HAallpUMeED, IIPU CI0XKEHUU, BEIUYUTaHUU
u yMHOXkKeHHu. OgHAKO oIlepalliy CO 3HAUEHUSIMHU NUNMEr i C BBHIIIOIHSIOTCSA TOpa3fgo MeljeHHee, YeEM C
ebIMHM YUCIIaMU UJIM C TUIIaMU C IIJIaBalolled TOYKOM, ONMCAaHHBIMU B CIIeOyIollleM pa3fgerie.
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Huxe MBI HCIONIB3yeM CIIEOVIOIINe TEPMHHBI: MOYHOCMb 3HAUEHHs NUMEri ¢ ompemenseT obIiee
KOJIUYEeCTBO 3Haydallmx Hudp BO BCEM YMCIIE, TO €CTh KOJIMYECTBO ITUPP C ABYX CTOPOH OT AEeCATUYHOM
TOYKH. Macwmab nuneri ¢ ompemesnseT KOIHYECTBO OECSITUYHBIX Hu(P B OpoOHOM YacTH, CIIpaBa OT
mecaTudHoOM Touku. Hampumep, umcio 23.5141 umeer TouHOCTh 6 u MaciTab® 4. llemouncieHHBIE
3HAQYEeHUsI MOXKHO CUMTATh YHCJIaMU ¢ MaciiTadboM 0.

st cTonbIia THUIA NUMESr i ¢ MOXKHO HAaCTPOUTh M MAaKCUMAaJIbHYI0 TOYHOCTh, ¥ MaKCHMAaIbLHEIH MacIiTalb.
Ctonberr Tuma nuner i ¢ o0bSIBASIETCS CIEeOyIOIIUM 00pa3oM:

NUVERI C( #####H##, #HE#H#H#H])

TouyHOCTE [OMXKHA OBITHL IIOJIOKUTEJIPHOM, a MaciTa® IIOJOXUTEJIPHEIM HIIH PABHBIM HYIIIO.
ANTbTEpPHATUBHLIN BapUAHT

NUNVERI C( ########)
ycraHaBnuBaeT MacmrTab 0. Popma:
NUMERI C

0e3 yKasaHUSI TOYHOCTM M MaciTtaba co3maér ctosbell, B KOTOPOM MOXKHO COXPAHSTh YHCJIOBHIE
3HaueHUd JII000M TOUHOCTH U MaciTaba B IIpefenax, MoaaepKuBaeMbIX CUCTeMOM. B cTosnb1ie aTOro TUIla
BXOMOHEIE 3HAUEHUA He OYOyT MPUBOOUTLCS K KaKOMy-Iu00 MaciiTaldy, Torma Kak B CTOJIOIAX NUNeri c ¢
SIBHO 3aJaHHBEIM MacIITaboM 3HaUYeHHs IIOATOHSIOTCS Imom 3TOT MacinTab. (CtaHmapT SQL yTBepXKaaer,
YTO II0 YMOJITYAHHUIO JOIKEeH yCTaHaBIUBAThCA MaciiTab 0, T. e. 3HaUYeHUS TOJI2KHEBI IIPHUBOOUTHCH K I[€JTEIM
yucaaM. OgHAKO MBI CUHTAeM 3TO He OUeHb MOJIe3HBIM. ECITH [ Bac BaXkHa IIePeHOCHMOCTh, BCerga
yKa3hIBaliTe TOYHOCTDb M MacITab SBHO.)

IIpuMmeyanue

MakcuMaiIbHO OOIIyCTHMAasi TOYHOCTh, KOTOPYIO MOXKHO YKa3aThk B 00bsiBJIeHUH Tuma, paBHa 1000;
ecnu xke ucrnonb3oBaTb NUVERI C 6e3 yKa3aHUS TOYHOCTH, HEWCTBYIOT OTPAaHUYEHUS, OIMCAHHbEIE
B Tabmnute 8.2.

Ecnu Mmaciita® 3HaYeHHS, KOTOPOE HYKHO COXPAHUTh, IPEBHIIIAeT 00bABIEHHHIN MaciiTab cTomnbia,
cucTeMa OKPYTJIUT ero OO 3afaHHOI'o KomuduecTBa Hudp nocie ToYKu. Eciu xKe mocse 3Toro Konmu4ecTBo
uudp cjieBa B CyMMe C MaclITaboM MPEBLICUT OOBIBIEHHYIO TOYHOCTD, IIPOU30UAET OmIubKa.

YucnoBele 3HaUYeHUS (PU3NUYECKU XpaHATCA 6e3 KakKux-nubo MOMOHSIONINX HYJIeN cjieBa WMJIK CIIpaBa.
Takum oOGpa3omMm, OOBSABJIsIEMBIE TOYHOCTh U MaciuTab cTojiblla OIpenensiioT MaKCHUMaJIbHBIM, a He
(urcupoBaHHHBIM pa3Mep xpaHeHus. (B aToM cMmbIcie TUII nuneri ¢ 60bIlle TTOX0XK Ha Tun var char (n),
yeM Ha char (n).) [leficTBUTENbHLIN pa3Mep XpaHEHUsS TAaKOTo 3HAYEHUS CKJIaIbIBAeTCS U3 OBYX OauT
I KaXX[OM T'PYIIIEL U3 YETHIPEX UMD U HOTOTHUTEJIFHEIX TPEX-BOCHKMU OaiT.

IToMUMO OOBIYHBIX YHMCEJI THII NUNES i ¢ TIO3BOMISIET COXPAaHUTh CIelranbHoe 3HadYeHue NaN, 4To 03HavaeT
«not-a-number» (#e uwucno). Jlrobast omepanus ¢ NaN BEIIa€T B pe3ynbraTe ToxKe NaN. 3amuceiBas 3TO
3Ha4YeHUWe B BUIe KOHCTAHTHI B KoMaHIe SQL, ero HyXKHO 3akK/jIi04daTh B alloCTPO(dE, HaIpuUMep TakK:
UPDATE table SET x = 'NaN . Peructp cuMBOIOB B CTPOKe NaN He BaXKeH.

IIpumMeuyaHnue

B GOJIBIIIMHCTBE peanu3aluil «He ynucio» (NaN) cuuTaeTcs He PaBHBIM JII000MY APYyroMy 3HAYEeHHUIO
(B Tom unciie u camomy NaN). YToO®I 3HAUEHUS NUMEN i C MOXKHO OBIJIO COPTHPOBATH U MCIIOIb30BATh
B IPEeBOBUOHEBIX HHOEeKcax, Postgres Pro cunTaeT, 4YTo 3HaueHus: NaN paBHEI OPYT OPYTY U IPU 3TOM
OoJIblIlle JII0OBIX YHCJIOBEIX 3HaueHu’ (He NaN).

Tumns deci mal u nuneri ¢ paBHOo3HauHL. O0a 3TH THUIIA ONMKMCAHEI B cTaHOapTe SQL.

IIpu OKpyrjIeHWM 3HAUYEHWH THI NUNMEri C BBIOAET YHCIIO, OOJbIllee II0 MOMOY/II0, TOorma Kak (Ha
OonbiIrHCTBe IaTdopm) TUMEL real um double precision BugaoT OnuzKaiilee YETHOE YKCIIO.
Hampumep:
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SELECT x,
round(x: : numeric) AS numround,
round(x: : doubl e precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;
X | numround | dbl _round

+
I
I
I
I
I
I
I
I

wN ke

.5
(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tune!l maHHBIX  eal u doubl e precision xpaHsaT TPUOTUKEHHBIE YHUCJIOBLHIE 3HAYEHUS C IIEPEeMeHHOH
TOYHOCTHI0. Ha mpakTuKe 3Tu TUNIH OOBIYHO peanuldyoT ctaHgapT IEEE 754 st 1BOMYHOM apu(pMEeTHKH
C TJiaBalollel TOYKOU (C OmMHApPHOM M OBOMHOM TOYHOCTHIO COOTBETCTBEHHO), B TOM Mepe, B KaKOH ero
NOOOepPXKUBAKOT IIPOLIECCOP, OllepalOHHasa CUCTeMa U KOMIIUIIATOD.

HeTouHOCTH 371eCh BHIpAzKaeTCs B TOM, YTO HEKOTOPHIE 3HAYEHUSI, KOTOPHIE HEIb3s ITpeoObpa3oBaTh BO
BHYTPEHHUM (QopMaT, COXPaHSIOTCS NPUOIUKEHHO, TaK YTO IIOJIyYeHHOE 3HaUYEeHHE MOXKET HEeCKOJIbKO
OT/IMYATHLCSA OT 3aIlMCAaHHOT0. YIpaBJjieHWe MOmOOHBIMY OIIMOKaMM M X PaCIpPOCTPaHEeHHe B MPOIlecce
BBIYMCIIEHUH SIBIISIETCS IIPeIMETOM M3Y4eHUs ILEeJIor0 pa3felia MaTEMAaTUKH M KOMITBIOTEPHOM HAayKH, U
37IeCchb He pacCMaTpPUBaEeTCs. Mbl OTMETHUM TOJIBKO CIIeOyIOIee:

* Ecmu BaM Hy2KHa TOYHOCTH IIPU XPaHEHUN U BRIUYUCIEHUAX (HAIlpUMeD, A7 OEeHEeKHEIX CyMM),
HUCIIOJIb3YyUTE BMECTO 3TOTO THII humeri c.

e Ecau BB XOTHUTE BBITIOIHATH C 3TUMH THUIAMH CJIOKHBIE BEIYMCIIEHUSI, UMeIoInue OO0JIbIITYIO0
BaKHOCTB, TIIATEIbHO U3YYHUTE peanu3allfio oIlepallnii B Ballled cpeme U 0COOEHHO MOBEIEHNE B
KpalHUX ciy4dasx (0eCKOHEeYHOCTh, aHTUIIEPEIIOTHEeHHE).

» TIpoBepka paBeHCTBA ABYX YUCEJ C IIJIaBaAOIIEN TOYKOM MOXKET He BCErIa JaBaTh OXKUOaeMbIN
pe3yIbTar.

Ha 6onbmmHCcTBEe IaTdopM THII real MOXKeET COXpaHUTHL 3HAaYeHHS B mpemenax oT 1E-37 mo 1E+37 ¢
TOYHOCTBIO He MeHbIIle 6 gecsaTUYHEIX Iudp. Tun doubl e preci si on npennaraetr 3Ha4eHUs B Auala30He
oTr 1E-307 mo 1E+308 u ¢ TOYHOCTBIO He MeHbIe 15 1mudp. ITonbITKa COXPAaHUTh CIITHUIIIKOM OOJIBLIINE
WY CIIUIIKOM MaJIeHbKHE 3HAa4YeHHUS IMPUBEHET K omubke. ECIM TOYHOCTH BBOOMMOTO YHCJIA CIIHUIITKOM
BeJIMKa, OHO OyHoeT OKpPYTJieHO. [Ipu IOmEITKE COXPaHUTD Yuciio, 0u3Koe K 0, HO HeIlpeACTaBUMOe KakK
ornuuHoe oT 0, Mpou30HUAET OIMMOKa aHTHIIEPEIIOTHeHNS.

IIpumMeuyaHnue

ITapameTp extra float digits ompemensieT KOIMYECTBO HOIOIHUTEIbHBEIX 3HAUYAIIUX IUPP IPH
mpeoOpa30BaHUY 3HAYEHHs C IIJIaBAIOIIEd TOYKOW B TEKCT [y BeiBoma. Co 3HaAYEHHEM II0
ymongyanuio (0) BeIBOf OymeT OOWHAKOBBEIM Ha BCeX miaTdopmMax, moggepxkuBaeMeix Postgres Pro.
ITpu ero yBennyeHUH BEIBOOUMOE 3HauUeHHe 4uciia OymeT 60jiee TOYHO IPENCTABISATE XPaHUMOE,
HO OT 3TOT0 MOZKET IIOCTPafgaTh IePEeHOCUMOCTb.

B pomonHeHme K OOBIYHEIM YMCJIOBEIM 3HAUEHHUSM THUIILI C IIaBaloled TOYKOU MOT'YT COOepzKaThb
ciienymwume CrienuaJlbHbIe SHAYEeHUA:

Infinity
-Infinity
NaN
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OHU IPenCcTaBIsSIOT 0coObie 3HaueHwWs, onucaHHbie B IEEE 754, COOTBETCTBEHHO «GECKOHEYHOCTHY,
«MUHYC 6ECKOHEYHOCTh» U «He yucio». (Ha komnbioTepax, roe apudMeTHKa C HjlaBamIleld TOYKON He
cooTBeTcTByeT cTaumapTy IEEE 754, aTu 3HaYeHus1, BEPOSATHO, He OyoyT paboTaThk HOJIKHEIM 00pa3oM.)
3amuceiBasg 3TM 3HAUYEeHUS B BUAe KOHCTAHT B KoMaHAe SQL, mx HYXKHO 3aK/Iio4aTh B aloCTPoOdFEI,
HanpuMep Tak: UPDATE table SET x = 'Infinity'.Perucrp CHMBOJIOB B 9TUX CTPOKax He BaKeH.

IIpuMmeyanue

Cornacuo IEEE754, NaNHe DOIKHO CYUTAThCS PABHBLIM JII000MY IPYTroMy 3HAYEHUIO C IJIaBaloIleh
TO4YKOM (B ToM uucyie u camomy NaN). UToOBl 3Ha4YeHUS C IJIaBalolledl TOYKOM MOXKHO OBLIO
COPTUPOBaTh U UCIIOJIb30BaTh B ODEBOBUIOHEIX HHIOeKCax, Postgres Pro cuutaet, uTto 3HaueHus NaN
PaBHBI OPYT OPYTY, ¥ IPU 3TOM OOJIblle JTI0OBIX YUCIJIOBHIX 3HaUeHUM (He NaN).

Postgres Pro takke mompmepzkuBaeT popmartsl f| oat u fl oat (p), oroBopeHHEIe B cTaHmapTe SQL, misa
YKa3aHusd HEeTOYHBIX YHCJIOBBIX THIIOB. 3)1er p ompenendeT MUHHMAJIBHO OOIIYCTUMYIKO TOYHOCTH B
OsouuHblx Tudppax. Postgres Pro BocipurauMaeT 3anuck ot f | oat (1) gofl oat (24) kak BeiOOp TUmar eal ,
a 3amnuchk ot f | oat (25) mo f | oat (53) kak BeIOOpP TuMna doubl e preci si on. 3HaueHUs p BHE TOITYCTUMOT'O
ouana3oHa BeI3biBaioT omubky. Ecnu f | oat ykasmiBaeTcst 6e3 TOYHOCTH, IIofgpa3yMeBaeTcs Tl doubl e
preci si on.

IIpuMmeyanue

IIpenmonoxenue, uyto TUME real u double precision umeror B MaHTHCcce 24 m 53 Outa
COOTBETCTBEHHO, CIIPaBeJINBO [JI5 BCeX peaju3allui IjaBaroiiel Touku no ctangapty IEEE. Ha
miaatdopMax, He nonaepxkuBaiomux IEEE, pa3aMep MaHTUCCH MOXKET HECKOIbKO OTIMYAThCS, HO
IJIS IPOCTOTHL AMAIla30HEL P Be3[e CUUTAIOTCS ONUHAKOBLIMHU.

1.4. NocnepoBaTesibHblie TUMNDI

Tunsl manHbIX shal | serial , serial u bigserial He IBASIOTCS HACTOSIIIMMHU THUIIAMH, a IPEOCTaBISAIOT
co6oi TPOCTO ymoOHOE CPEIOCTBO MJIA CO3MaHUS CTOJOIOB C YHUKAJILHBIMH HOEHTHDHKaTOpaMu
(momo6HO0e cBoiicTBY AUTO | NCREVENT B HekoTopeix CYEB]I). B Tekyle# peanu3aiuy 3allUCh:

CREATE TABLE ###_####### (
#H#_HAH#A#HE SERI AL

PaBHO3HaA4YHa CJIIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE ### ##Ht#titHt #iH #####H#_ seq;
CREATE TABLE ###_#itt#t#tt (
Hitt #HuE i nteger NOT NULL DEFAULT nextval (' ### #tutts #it #at#at_seq' )
)
ALTER SEQUENCE ### #iHttt# #itt #uttt seq ONNED BY ### ##t#Hi#ith. #ith #HHHH#HE,

To ecTp Ipu OIpenesIeHWM TAKOTO THIIA CO3MAETCS IIEJIOYUCIIEHHBIA CTOJIOEel] CO 3HAYEeHWEM II0
YMOJITYQHHUIO, M3BJIEKAaEMbIM M3 TeHepaTopa IMI0CIeOoBaTeIbHOCTH. UYT0OBI B CTONOEI] HENb3sd OBIIO
BctaButh NULL, B ero omnpepgenenue gobasnsercs orpanunderre NOT NULL. (Bo MHOTHX ciIy4asx TakKixKe
uMeeT CMBICT HOOaBHTEL MOJIT 9TOTr0 CTOnOIa orpaHmdyeHuss UNI QUE mmm PRI MARY KEY O 3alllHTHI
oT OmuOO0YHOro moOaBieHUs OyOIUPYIOMINXCS 3HAUYEHHWW, HO aBTOMATHYECKH 3TO HE MPOUCXOMUT.)
IMocnepusis KOMaHOa OMNpEMEsseT, YTO IIOCIEeOOBAaTEIbHOCTh «IIPUHAMJIERKUT» CTOJIOIy, TaK YTO OHA
OymeT ymaneHa IIpH yOaJeHuu CTOJIONa UK TabOIUITH.

IIpumMeuyanue

Tak kak tunbl snal | serial, serial u bigserial peanu3oBaHBl Yepe3 MOCIIEOOBATEIbHOCTH, B
YHCJIOBOM PSIAy 3HAYEHUM CTOJIOIIa MOTYT 0OpPa30BHIBATHCS IPOIMYCKU (MITH "OHIPHI'), maXke eciu
HUKaKNe CTPOKM He yHassanuch. 3HaueHue, BBIIeJIeHHOE U3 II0CJIefOBaTEIbHOCTU, CUUTAETCS
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"3aeiCTBOBAaHHLIM", JaXke eCJIK CTPOKY C 9TUM 3HaUYeHHEeM He yHajaoCh BCTAaBUTh B TAOIHUIy. DTO
MOXKEeT IIPOM30UTH, HAITpUMep, IPU OTKaTe TpaH3aKIuW, moOaBisdmoIlel maHHble. CM. omucaHue
nextval () B Pazmene 9.16.

YToOHBI BCTABUTD B cTOJNOEIl Seri al cnemyiollee 3Ha4eHUeE ITOCIEI0BAaTEJIbHOCTH, eMY HYKHO IPUCBOUTH
3Ha4YeHUe 110 YMOJIYaHU0. DTO MOXKHO CIOeaTh, MO0 MCKITIOYUB eT0 U3 CIINCKa CTOJIOIIOB B ollepaTope
| NSERT, nmu60 C IIOMOIIBLIO KJII0UeBOT0 cjioBa DEFAULT.

HNmena tumoB serial u serial 4 paBHO3HAYHB: OHM CO3TAIOT CTOJOIEI i nteger. Tak 3Ke SBIISIOTCS
CMHOHMMaMHu uMeHa bi gseri al u seri al 8, HoO oHM co3maioT CcTOnOIEI bi gi nt. Tum bi gseri al crnemyet
KCIOJIb30BaTh, €CJIM 3a BCE BpeMs JKU3HU TaONHUILI MJIaHUPYEeTCsS HCIIONb30BaThb OOJbIIe 4eM 2
3HaueHUM. Y1 HaKoHell, CHHOHUMAaMH SIBJISIIOTCSI UMeHa THUIIoB snal | seri al u seri al 2, HO OHU CcO3OalOT
cronoer; smal | i nt .

ITocnegoBaTenbHOCTh, CO3MaHHASA OJig crToybma serial, aBTOMaTH4YeCKHW yHansaeTcs HpPU yOalleHuu
cBsizaHHOTO cTOI0IIa. ITocnemoBaTeNbHOCTE MOXKHO YOAIUTh U OTHEJIFHO OT CTO/I0Ia, HO IIPU 3TOM TaKiKe
OymeT ymajieHO onpenesieHre 3HaUYeHUS 110 YMOIT9aHUIo.

8.2. leHe)XHble TUnbl

Tum noney XpaHUT OEHEKHYIO0 CYMMY C (GDMKCHPOBAHHOM APOOHOM "acThio; cM. Tabmuirty 8.3. TOYHOCTD
OpoOHOM YaCTH OHpeesseTcs Ha ypoBHe 0al3bl JMaHHBIX ITapaMeTpoM lc monetary. [nsg mmamnas3oHa,
IMOKa3aHHOTO B TaOluIle, IpEeAIoiaraeTcs, YTO YHCJI0 COOEPXKUT OBa 3HaKa II0CJIe 3amsaToi. BxomHble
OaHHBIE MOTYT OBITh 3aIlMCAHH II0-PAa3HOMY, B TOM YHCJIE B BUIE IIEJIBIX ¥ APOOHBIX YHCEJI, a TAKXKe B BUAE
CTPOKH B meHexHOM dhopmaTte, Hampumep ' $1, 000. 00' . BEIBOOATCS 3TH 3HaYEeHUS OOBIYHO B IeHEKHOM
dopmaTe, 3aBUCHAILIEM OT PETHOHAIBHEIX CTAHIAPTOB.

Taoauma 8.3. [IleHeXKHBIe THIIBI

AMms Pa3mep Onucanue Inama30H

money 8 GaiT OeHeXHasi cyMMa -92233720368547
758.08
+92233720368547
758.07

Tak Kak BHIBOOUMEIE 3HAYEHUS 3TOr0 THUIIA 3aBUCSAT OT PETHOHAIbHEIX CTAaHOAPTOB, IIOIMBITKA 3arPy3UTh
OaHHBIE THIIA NONey B 0a3y maHHBIX C OPYTrHM IIapaMeTpoM | c_nonet ary MoxkeT OBITH HeymadyHOU. Bo
u3bexaHue MogoOHBIX TpoOIeM, ITpeKae YeM BOCCTaHaBINBATh KOITHIO B HOBYIO 0a3y MaHHBIX, yOeouTech
B TOM, 4YTO IIapaMeTp | ¢_nonet ary B 9ToM 6a3e JaHHBEIX UMeeT TO JKe 3HaueHHe, YTO U B UCXOTHOM.

3Ha4YeHUs TUIIOB huneri ¢, i nt u bi gi nt MOXXHO mpuBeCTH K TUITY noney. IIpeoGpa3oBaHus THUIIOB I eal
u doubl e preci si on Tak Ke BO3MOXKHEBI Yepe3 TUII NUMEr i C, HalIpuMep:

SELECT ' 12.34'::float8::nuneric::noney;

OOoHaAKO HCIIOJIb30BaTh YHCIA C IIJIaBaloOIlled TOYKOM OIS HeHEeXKHBIX CYyMM H€ PEKOMEHOyeTCsa HU3-3a
BO3MOXKHEIX OIITIO0K OKpPyTJIeHuA.

3HaueHHe nNoney MOXKHO HMPHUBECTH K THUILy Nuneri ¢ 6e3 moTtepu TOYHOCTHU. [IpeoOpa3oBaHUE B OAPyTrue
THUITBI MOXKET OBITh HETOYHBIM M TaKzKe [OJIZKHO BBITIOIHSATHCS B [BA ITalla:

SELECT ' 52093. 89' : : noney: : nuneric::fl oat8;

Ipu menmeHuuW 3HAYEHHS THUIIA NDNeYy Ha IeJI0e YMCJIO BBIIOIHSETCS OTOpachiBaHHe OPOOHOM YacTu
¥ IIOJIy4YaeTcs Iejoe, OiumxKaiiinee K HYmI0. YTOOBI IIOIyYHUTh PE3yJIbTaT C OKPYTJIEHWEM, BHIIIOJTHUTE
IelleHre 3HaYeHUs C MJIaBalollnel TOUYKON UM NPUBEeONTe 3HaAUYeHUWe TUIIa Money K NUNer i ¢ 10 OeleHus,
a 3aTeM IIpuBeduTe pe3yibTaT K TuUny noney. ([TocnemHuii BapuaHT IIPENIOYTUTENIbHEE, TaK KakK
HUCKJIIOYaeT PUCK NOoTepu To4yHOCTH.) Korpma 3HaueHMe nobney OeNIMTCA Ha APYroe 3HaYeHUe noney,
pe3ynbTaToM OymeT 3HaueHue Tuna doubl e preci si on (To eCTh IPOCTO YHCIIO, HE TeHeXHas BeJIMYnHa);
IeHeXXHbIe eIUHUITEI U3MEePEeHUs IPU IeJIeHNN COKPAIaloTCs.
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8.3. CMUMBOJIbHbIE TUNbI

Taonumna 8.4. CHMBOJ/IbBHBIE THIIBI

HUmsn Onucanue

character varying(n), varchar(n) CTPOKa OrPaHUYEHHOU IMepeMeHHON IINHEI

character(n), char(n) CTpOoKa (UKCHUPOBAHHOM [JIWHEI, MOOIOJHEHHAas
npobenamMu

t ext CTPOKa HEOTPaHUYEHHOU ITepeMEHHON OIUHEI

B Tab6mnuiie 8.4 mepeuyncieHbl CHMBOJIBHBIE THITEI 00IIIer0 Ha3HAYeHUs, MOCTyIIHEIe B Postgres Pro.

SQL ompepensieT oBa OCHOBHBIX CUMBOJIBHEIX TUIa: character varying(n) u character(n), roe n —
MMOJIOXKUTENbHOe uncio. O6a 3TH TUIIAa MOTYT XPaHUTb TEKCTOBEIE CTPOKH [OJIMHOM [0 N CUMBOJIOB (HEe
OaiiT). [TombITKA COXPAaHUTh B CTONOIE TAKOro THUMA 0ojlee MIMHHYIO CTPOKY IPUBEOET K OIIHOKe, eCliu
TOJILKO BCE JIMIIHHE CHMBOJILI He SBJISIOTCS mpobOenaMu (Torma OHM OyOyT yCcedueHBl 4O MaKCHMAaJIbHO
OOMYCTUMOM OJIMHEI). (DTO HECKOJBKO CTPaHHOE HCKIII0UeHHNEe IIPOANMKTOBaHO cTaHmapToM SQL.) Ecnu
OJIHHA COXpaHseMON CTPOKH OKAa3hIBAaeTCs MeHbINe OOBbSBIEHHOM, 3HauYeHHs THIa character OymyT
OOMHOJIHATCS ImpobestamMu; a TUI char act er varyi ng IpoCcTO COXPaHUT KOPOTKYIO CTPOKY.

IIpu mombITKe SABHO IPUBECTU 3HaueHUe K Tumy character varying(n) unu character(n), gacTts
CTPOKHM, BBHIXOOSINAs 3a TPaHUIy B N CUMBOJIOB, yHalIIeTCsi, He BHI3bIBAs OIMMOKU. (DTO Takxke
OIPOOMKTOBaAHO cTaHmapToM SQL.)

3anucu varchar(n) u char(n) saBIsAOTCI CUHOHMMamu character varying(n) u character(n),
COOTBETCTBEHHO. 3amnucu char act er 6e3 yKasaHUs OJIUHEL COOTBETCTBYeT char act er (1) . Ecniu ke giiuHa
He yKa3bIBaeTcs OJisi character varying, aTOT Tun O6ymeT IPMHUMATL CTPOKM I060T0 pa3Mmepa. ITo
IOBeNeHUe ABJsAeTcsa pacmuperueM Postgres Pro.

ITomumo atoro, Postgres Pro npepnaraet Tum t ext, B KOTOPOM MOXKHO XPaHUTh CTPOKH ITPOM3BOJILHOU
OnuHBL. XOTS TUI t ext He omucaH B cTaHmapTe SQL, ero nogmepuBaioT 1 HeKoTophle apyrue CYB]I SQL.

3HaueHusi Tuma character ¢U3WUYECKH MHOIMOJHSIOTCS OpobelaMM OO N CHUMBOJIOB M XPAHSTCS, a
3aTeM oToOpaxkalTcs B TakoM Bupae. OOHAKO NPH CpaBHEHWM [OBYX 3HaYeHWM Tuma character
OOMOJTHSIOIIME TPOoOebl CYNTAIOTCSA He3HadYallluMU M UTHOPHUpPYIOTCcS. C mpaBUIaMH COPTHPOBKH, T'Oe
mpobebHbIE CHUMBOJIBI SBIISIIOTCS 3HAYAIlMMK, 9TO MHOBEOeHHE MOXKET IIPUBOOUTh K HEOXKUOAaHHBEIM
pe3ynbTaTaM, HanpuMmep SELECT 'a '::CHAR(2) collate "C' < FE a\n'::CHAR(2) BepHET true
(ycrmoBue OymeT MCTHHHBIM), XOTsI B jokKanmu C cuMBoOn mpofejia cyuTaeTcss OOJbIlle CHUMBOJIa HOBOM
cTpokwu. Ilpy npuBefeHny 3HaYEeHUs char act er K JpyromMmy CUMBOJIbHOMY THILY HOIOJIHAIOIIME IPOOebl
oTOpacHBATCA. 3aMeThTe, YTO 3TU ITPOOEJIEl HeCym CMBICIIOBYIO HAarpy3Ky B THIIaxX char act er varyi ng
u t ext ¥ B IPOBEPKax 110 1maboHaM, TO eCThb B LI KE B perynsipHBIX BhIPazKeHHUSX.

s xpaHeHusT KOPOTKOW CTPoKHM (mo 126 OaiiT) TpebyeTcss OOMOTHUTEJIbHBIM 1 OalT III0C pa3Mep
caMo¥ CTPOKHM, BKITIOYAs OOIIONHSIONIME ITPo0eskl Ajist THIla char act er . JIJ1sT CTPOK ONTMHHEE TpebyeTcs
He 1, a 4 pmomonmHUTENbHBIX OadiTa. CHCTeMa MOXKET aBTOMATHYECKH CXKUMAaTh OIIUHHBIE CTPOKH,
TakK 4YTO (U3HMYECKHN pa3Mep Ha OHUCKe MOXKeT OHTh MeHbine. OYeHb OJIUHHBIE TEKCTOBBIE CTPOKH
TIePEeHOCSTCS B OTHOEIbHBIE TaOHIIBI, YTOOL OHYM He 3aMe[JIsiii paboTy C APpyruMH cToi0amMu. B mo6om
clydyae MaKCHMaJIbHO BO3MOXKHBIM pa3Mep CTPOKHU cocTaBiseT okono 1 I'B. (Jomyctumoe 3HadeHUe
N B OOBSIBJIEHMM THIIA OAHHBIX MEHBIIIE 3TOI'0 YMCJIa. DTO OOBLICHSIETCS TE€M, YTO B 3aBUCHMOCTH OT
KOOWPOBKYU KaXXOHI CHMBOJI MOXKET 3aHMMaTbh HECKOJIbKO OaiT. Ec/iu BB 2KelaeTe COXPaHSTh CTPOKH
0e3 ompemenéHHOro Mpemesna OJIWHBL, UCIOIb3YHTe TUIIE t ext uiaH character varyi ng 6e3 ykasaHUS
IUIMHEL, a He 3agaBaiiTe Kakoe-n1ubo O0JIbIIIoe MaKCUMalbHOe 3HaYeHue.)

ITogcka3ka

ITo GBICTPOOENCTBUIO 3TH TPH THIIA MPAKTUYECKH HE OTJIMUAIOTCSA OAPYTr OT Apyra, He cyYuTas
60JIBIIIEr0 pPa3Mepa XpaHeHUs [JIsI TUIIA C OOMOTHSIOIINME ITpo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
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oImepanuii aJjis TPOBEPKYU OJIMHEL IPU COXPAaHEHUH CTPOK B CTOJIOIE C OTPAHUYEHHON IJTMHOMN. XOTS
B HekoTopweix CYB]I Tum char act er (n) paboraeT ObIicTpee Opyrux, B Postgres Pro 3To He Tak; Ha
mene char act er (n) oOBIYHO OKA3bIBAETCS MEIJIEHHEE OCTAIbHEIX TUIIOB M3-3a OOIBIIET0 pa3Mepa
OAHHBIX ¥ 00JIee MeIJIEHHON COPTUPOBKU. B GOIBIIMHCTBE CITydaeB BMECTO HETO JIydIlle MPUMEHSTh
t ext unu character varying.

ITogpoGHee CHMHTAKCHUC TEKCTOBHIX CTPOK omucaH B [lompasmene 4.1.2.1, a mOCTyIHBIE ONEPATOPHl U
dyHKIMM nepeuncnsaioTcsa B ['maBe 9. KomupoBKa, ucCHob3yeMas OJI XpaHEeHHsS TEKCTOBBIX CTPOK,
ompepesnsieTcd HAOOPOM CHUMBOJIOB, BBIOPAaHHBIM [jig 0Oa3bl HaHHBEIX. [logpoOHee 3TO OIMHMCAHO B
Pazpene 22.3.

IIpumep 8.1. Ucnojib30BaHHE CUMBOJILHBIX THUIIOB

CREATE TABLE testl (a character(4));
| NSERT | NTO test1 VALUES ('ok');

SELECT a, char_length(a) FROMtestl; --
a | char_length

______ I,

ok | 2

CREATE TABLE test2 (b varchar(5));

| NSERT | NTO test2 VALUES ('ok');

| NSERT | NTO test2 VALUES (' good ")

I NSERT I NTO test2 VALUES ('too long');

HiHHAE . HHHAHHE HH BHHAREAE # ### character varying(5)

I NSERT I NTO test2 VALUES ('too long' ::varchar(5)); -- #H### HHH#HBHHHH
SELECT b, char_length(b) FROMtest2;

b | char_length
_______ I,
ok | 2
good | 5
too | | 5

Oyuknug char _| engt h paccmaTpuBaetcsa B Paspgene 9.4.

B Postgres Pro ecTh elllé gBa CUMBOJIBHBEIX THUIIa QUKCUPOBAHHOM [JIUHEI, IPUBEIEHHEIE B Tabmulle 8.5.
Tum name co3maH MO/AbKO O/ XpaHEeHUsS UAeHTUPUKATOPOB BO BHYTPEHHUX CHUCTEMHBIX Tabiuiax
¥ He OpefHa3HaudeH AJs OOBIYHOTO NPUMEHEHUs I10Ib30BaTejIIMMU. B HacTosIlee BpeMs ero OjIMHa
cocTapisieT 64 Gatita (63 ASCII-cuMBoOJIa IIJII0OC KOHEYHLIM 3HAK), HO B MCXOOHOM Kome C oHa 3afaeTcs
KoHCcTaHTOM NAMEDATALEN. DTa KOHCTaHTa OINpPenesisieTCs BO BpeMs KOMIUIAUUU (M €€ MOKHO MEHSATh
B OCOOBIX Cly4asxX), a KpoMe TOro, MakKCHUMajbHas [JMHA 10 YMOJIYaHUIO MOXKeET OBbITh yBeJiMueHa B
cnepyromux Bepcusx. Tum “char" (o6paTuTe BHUMaHUe Ha KaBBIYKU) OTIUYaAEeTCs OT char (1) TeMm, 4To
OH (aKTHUYECKHU XPaHUTCSA B ogHOM OatiTe. OH MCIIOIb3YETCS BO BHYTPEHHUX CUCTEMHBIX TaOIUIaX OIS
TIIPOCTHIX IEePEeYNCTIeHUH.

Taonuia 8.5. ConernuaibHbIe CHMBOJILHBIE THIIBI

HUmsa Paszmep OnucaHue

"char" 1 6auT BHYTPEHHUN OOHOOANTHBIN THUI

nane 64 Gatita BHYTPEHHUN THUIO [OJI UMEH
00BHEKTOB

8.4. 1BOUYHbIE TUNDbI AAaHHbIX
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[ XpaHeHUs OBOMYHBIX JAaHHBIX ITPegHa3HadYeH TuM byt ea; cm. Tabiuiy 8.6.

Taoauma 8.6. [IBOMYHEIE THINHI HJaHHBIX

Hmsa Pa3mep Onucanue
byt ea 1 wunmu 4 OailiTa IUTIOC caMa|dBOWYHAsI CTPOKa MepeMeHHOM
IBOMYHAsA CTPOKa OTUHBL

IIBOMYHEIE CTPOKH HPENCTaBIISIIOT COOOM IIOCIemoBaTeIbHOCTh OKTETOB (6aMT) M MMEIOT ABa OTJIMYUS
OT TEKCTOBBIX CTPOK. BO-TIEPBEIX, B HBOMYHBIX CTPOKAX MOXKHO XPaHUTh O0alThl ¢ KogoM 0 U OPyTUMH
«HelleyaTaeMBIMU» 3HaueHUSAMU (OOBIYHO 9TO 3HAYEHHUSI BHE OEeCATUYHOro muamnasoHa 32..126). B
TEKCTOBBIX CTPOKAaX HEJIb351 COXPAaHSATh HyJeBble OaMTH, a TaKXKe 3HAUEHWUS U II0CIIeIOBAaTEIbHOCTH
3HAYEHWH, HEe COOTBETCTBYIOIIHE BHIOPAHHON KOOWPOBKE Oa3bl [aHHBIX. BO-BTOPHIX, B OIEpaIUIx
C OBOMYHBIMH CTPOKaMM 00pabaThIBAIOTCS OaMTHI B UYMCTOM BHAE, TOTHA KaK TEKCTOBEIE CTPOKHU
00pabaTLIBAIOTCS B 3aBUCUMOCTH OT SI3LIKOBLIX CTAHIAPTOB. TO €CTh, HBOMYHBIE CTPOKU OOJILIIIE IIOOXOIST
IJIsT JAHHBIX, KOTOPHIE IIPOrPAMMUCT BUOUT KaK «IIPOCTO OAaMTLI», @ CHMBOJIbHBIE CTPOKH — IJIsI XpPaHEHU S
TEeKCTa.

Tumn byt ea nogmepzkuBaeT OBa (opMaTa BBOAA ¥ BHIBOMA: «IIeCTHAAUATEPUYHBIN» U TPAOUITMOHHLIN 19
PostgreSQL dbopmaT «crmenmocienoBaTeIbHOCTEN ». BXOOHBIE JaHHBIE TPUHUMAIOTCSA B 060uX popmaTax,
a dopMaT BBIXOOHBIX OAHHBIX 3aBUCHUT OT HapameTpa KoHbwurypaiuu bytea output; mo ymomgaHuO
BHIOpAH IIeCTHAOUATEPUYHEBIN. (3aMeThTe, UTO IeCTHAAUATEPUUHEIN ¢hopmaT ObiI BBeaéH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX TPOrpaMMax OH He OymeT paboTaTh.)

Craupmapt SQL ompepernsieT Opyro¥ THUN OBOWYHBIX OaHHBIX, BLOB (Bl NARY LARGE OBJECT, 00bIIOH
OBOMYHLIN 00beKT). Ero BxomHOM dopmaT oTinmdaeTcs oT ¢opmMaToB byt ea, HO QYHKIIMKU U OIIE€PATOPHI
B OCHOBHOM Te€ XKe.

8.4.1. LllecTHapuaTtepuyHbiX popMaT byt ea

B «mecTHapmaTepuyHoM» dopMaTe OBOMYHBIE OaHHBIE KOOUPYIOTCS OBYMS IIIeCTHaAllaTePUYHBLIMU
nudpamMu Ha O6aUT, IPU 9TOM HepBas Hudpa COOTBETCTBYeT cTapiuuM 4 6utaMm. K monydeHHOH CTpPOKe
mobarmnsieTcst mpedukc \ X (4TOOBI OHA OTNIMYAJiach OT popMaTa CIEUIOCIEN0BATEIBHOCTH). B HEKOTOPHIX
KOHTEKCTaxX 00paTHYIO KOCYIO YepTy HYyKHO 3KpPaHUPOBaTh, MpoxnybmuposaB eé (cMm. [Togpasmen 4.1.2.1).
BBoguMele IlecTHaAllaTepPUUYHBIEe ITMGPHI MOTYT OBITH B JIIOOOM pEerucTpe, a MeXOy IIapaMu Iudp
OONyCKalOTCS MPoOeIbHbIe CHMBOJILI (HO He BHYTPH IIaphl ¥ He B Havajie IIOCJIeJOBATEILHOCTH \ X).
9TOT popMaT COBMECTHM CO MHOXKECTBOM BHEIITHHX MNPHUJIOKEHWH M MPOTOKOJIOB, K TOMY K€ OOBIYHO
mpeobpaldyeTcs OLICTPeE, TO3TOMY TPEANOYTUTEIIbHEE UCIIOTE30BaTh €TO0.

[Tpumep:
SELECT ' \ xDEADBEEF' ;

8.4.2. ®dopmMaT cneynocnsepoBaTesibHOCTEN byt ea

dopMaT «CIenmociIeqoBaTe/IbHOCTEN» TPAOUIIMOHHO UCII0JIh30Basica B Postgres Pro miist 3HaueHUM TUIIa
byt ea. B HEM OBOMYHAS CTPOKA IPEOCTABIsSIETCS B Bue mocinegoBaTenbHocT ASCII-cuMBOIIOB, a OafTHI,
HenpencTaBuMbie B Bume ASCII-cuMBOIIOB, IIepefaloTCs B BUE CIIEIIIOCIeloBaTeIbHOCTEM. DTOT popMaTt
MOZKeT OBITh YIOOEH, eCJIM C TOUKHU 3PEHUS IIPUIOXKEHUS ITPeACcTaBjIeHne 0alT B BUe CUMBOJIOB UMEET
cMmbeici. Ho Ha mpakTuke 3TO OOBIYHO CO3OAET IIYTAHUIY, TaK KaK OBOMYHBLIE U CUMBOJIBHBIE CTPOKH
MOT'YT BBITJISIIETH OOUHAKOBO, @ KDOME TOI'O BEIOpPAHHBINM MEXaHNU3M CIIEIII0CIeNOBATEIbHOCTEH JOBOIILHO
HEYKITI0XK. [109TOMYy B HOBHIX ITPHUIIOKEHHUSAX 3TOT (hpopMaT OOBIYHO HE CTOUT HUCIIOIb30BaTh.

IlepemaBass 3HauYeHHs bytea B ¢opMaTe CIeINoCIeNoBaTeIbHOCTH, OaWTEl C ONpemeIeéHHLIMHU
3HAUYEHUSIMU He0oOXOO0UMO 3allMChIBATh CIIEHAIbHBIM 00pa30oM, XOTs TaK MOJMCHO 3alluChIBaTb U
BCe 3HauYeHus. B o0iieM Bume OjIs 3TOro 3HaueHue OaliTa HYXKHO IIpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCJIO U HOOaBUTH Ileped HUM 00paTHYIO KOcyio uepTy. CaMy oOpaTHYIO KOCYIO YEPTY
(cuMBONI C mecATHYHBIM KomoM 92) MOXKHO 3amucaTh B BUME OBYX TaKHUX CHUMBOJIOB. B TaOmwurie 8.7
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IIepe4ducCiieHbl CHMBOIIHI,

AJIbTEPHATHUBHBIE BAPHUAHTHI 3allUCH, €CJIIM OHX BO3MO2KHHI.

Taoinuma 8.7. CenmnmocjieoBaTe/IbHOCTH 3allHCH 3HAYEHHH byt ea

KOTOPEBIE HY2ZKHO 3allMCBEIBATH CIIEHIIOCIIEOOBATEJIbHOCTAMHU, U IIPDUBEIOEHEI

decsaTuuHoe Onucanue Cneunnocienonare/jibpnsrep IMMecTHagmaTEPUYHOE
3HaYeHue daMTa BBOJa npeacraBjiIeHHEe
0 HyIeBou GaMT "\ 000 SELECT \ x00

"\000':: bytea;
39 anocTtpod U omnm '\ 047 SELECT \ x27

"' bytea;
92 oOpaTHas Kocas|'\\' wunum '\ 134 SELECT "\ [\ x5¢

yepra \'::bytea;
oT 0 mo 31 u oT 127 |«HemeyaTaeMbie» |E \\ xxx' (|SELECT \ x01
oo 255 0anTh BOCBMEPUYHOE "\ 001" :: byt ea;
3Ha4eHue)

TpeGOBaHI/IH SKPaHUPOBAHUA HenedvamaembvlX CHMBOJIOB OIIPEOEeJIAITCA A3BIKOBBIMKU CTaHOAPTaMH.

HHorma Takve CUMBOJIBI MOTI'YT BOCIIDUHUMATLECA U 0e3 CIIelnocIenoBaTeIbHOCTEN.

AnocTpodbl OOIKHEL OyGIMPOBATLCS, KakK IMoKa3aHo B Tabmuile 8.7, MOTOMY YTO 3TO 00s3aTeJIbHO [
711000# TEeKCTOBOM CTPOoKU B KoMaHme SQL. [Tpu o61uiemM pa3bope TEKCTOBOM CTPOKU BHEIITHUE alloCTPOQHI
ybuparTcs, a Kaxaas rmapa BHyTPEHHUX CBOOUTCSA K OOHOMY CUMBOJIY. TakuM o0pa3oM, PyHKIMS BBOJA
byt ea BUOUT BCero OmMH amocTpPod, KOTOPHIE OHa oOpabaThiBaeT KakK OOBIYHBLIM CHMBOJ B TaHHBIX.
[yb6nupoBaTh XKe 00paTHYIO KOCYIO UepTy IpPU BBOHe bytea He TpebyeTcs: 3TOT CUMBOJI CUUTAETCS
0COOBIM M MeHSEeT IoBefeHMe GYHKIMU BBOIA, KaK IMoKa3aHo B Tabmure 8.7.

B HeKOTOpHIX KOHTEKCTaxX obpaTHas Kocas 4YepTa OOoJIKHa OyOIupoBaThCS (OTHOCUTENBHO IIPUMEPOB
BHIIIIE), TAK KaK IIpU 00IeM pa30ope CTPOKOBBIX KOHCTAHT Ilapa TaKWX CUMBOJIOB OyHeT CBeleHa K
ogHOMYy; cM. [logpa3men 4.1.2.1.

IlanHble Byt ea 1mo yMom4aHHUIO BBEIBOASITCS B IIecTHapllaTepudHoM ¢opmate (hex). Ecim moMeHSIThb
3HauYeHHe bytea output Ha escape, «HelledaTaeMble» OalThI IPEOCTABISIIOTCS B BUIE COOTBETCTBYIOIINX
TPEX3HAYHEIX BOCHBMEPHUYHLIX 3HAYEHWH, KOTOPLIE IIPEemBapsIOTCS OTHOM O0paTHOM KOCOH 4YepTOM.
BoNbIIMHCTBO «IleYaTaeMbIX» 0a¥TOB IIPEeACTABISIOTCS OOBIYHBIMYH CUMBOJIAMHU U3 KIIMEHTCKOTO Habopa

CHMBOJIOB, HallpuMe

SET byt ea out put

P:

' escape’;

SELECT 'abc \ 153\ 154\ 155 \ 052\ 251\ 124" : : byt ea;

byt ea

abc klm *\251T

Ba#T c mecatuunbiM KogoM 92 (oO6paTHas Kocas 4epTa) IPU BHIBOAE OyOIMpPYyeTCs. ITO UIMIOCTPUDPYET

Taobnuia 8.8.

Taoinunma 8.8. CiennociieroBaTe/IbHOCTH BLIXOTHBIX 3HAYEHHH byt ea

Habopa CHUMBOJIOB

Oecaruanoe Onucanue CrnennociaenoBarteibpmarp BBIBOTHUMBIH
3HaYeHue daMTa BBIBOJIa pe3yJbTaTt
92 obpaTHas Kocas |\ \ SELECT \\

yepTa "\ 134" : : byt ea;
oT 0 mo 31 u oT 127 |«HemedaTaeMbie» |\ XXX (3HaueHHe | SELECT \ 001
oo 255 OadTHI Oarita) "\ 001' :: byt ea;
ot 32 mo 126 «reyaTtaeMble» npencrasieHue u3|SELECT ~

OaMTHI KIIMEHTCKOT0 "\176' : : byt ea;

121



Tunel JaHHBIX

B 3aBucmMOCTM OT NpPUMEHSIEMON KJIMEHTCKoW Oubnuoreku Postgres Pro, mms mpeobpa3oBaHus
3Ha4YeHuM byt ea B cnencTpoku 1 06paTHO MOTYT OTPEOOBATHCS HOTOIHUTEIIBHEIE OelicTBUSA. Hampumep,
€CJI¥ TIPUIOXKEHNEe COXPaHSET B CTPOKAX CHUMBOJILI IEPEBOAA CTPOK, BO3MOXKHO UX TaKXKe HYXKHO Oymet
IPefCTaBUTD CIIEUTIOCIIENOBATETbHOCT M.

8.5. Tunbl paTbl/BpeMeHm

Postgres Pro mompmepzkuBaeT MOIHBIM HaOop THIIOB maThl M BpeMeHu SQL, mokazauHEIM B Tabmuie 8.9.
Ormepanuu, BO3MOXKHBIE C 3TUMM THUIIaMM OAHHBIX, OIKCaHBl B Pa3merne 9.9. Bce maTel CUUTAIOTCS II0
I'puropuaHcKOMy KajleHAapio, Jaxe [J11 BpeMeHH! [0 eTro BBeJeHUs (3a JOIOIHUTEIbHEIMU CBEIeHUSIMHU

ob6patuTecs K Pazgemny B.6).

Ta6auma 8.9. Tunbl HaThl/BpeMeHH

Crtargapt SQL TpebyeT, yToOBI THI ti Mest anp mompa3yMeBall ti mestanp wit hout
(Bpemst 6e3 wacoBoro mmosica), u Postgres Pro ciemyer aTomy. 171 KpaTKOCTH t i mest anp with ti ne
Zone MOJKHO 3amIucaTh KakK t i mest anpt z; sto pacmupenue Postgres Pro.

HUmsna Pasmep Onucanue Haumenbmniee |[Hamudonbmniee |TOYHOCTHL
3HaYeHHe 3HaYeHHe

tinmestanp [ (|8 6aut mata u Bpems|4713 mo H. 3. 294276 H. 3. 1

p) 1 [ without (6e3 4acoBoOrO MUKpOCeKyHa /

time zone ] mosica) 14 nudp

tinestanp [ (|8 6aut mata u Bpemsi|4713 mo H. 3. 294276 H. 3. 1

p) 1 with time (c 4YaCOBBIM MUKpOCeKyHa /

zone TI0sICOM) 14 uudp

date 4 Gaiita JaTa (6e3{4713 mo H. 3. 5874897 =H. 3. 1 mensb
BPEMEHHU CyTOK)

time [ (p) ]|86aur BpeMsi cyTok (]/00:00:00 24:00:00 1

[ without tine 0e3 maTwl) MUKPOCEKyHaa /

zone ] 14 nudp

time [ (p) 1|12 6auT ToimbKo  BpeMsi|00:00:004+1559 |24:00:00-1559 |1

with tine zone CyTOK (c MUKpOCeKyHa /
4YaCOBBIM 14 nudp
TIOsICOM)

i nterval [ |16 GaiiT BPEMEHHOU -178000000 neT [178000000 net |1

#a## ] [ (p) ] UHTEepBall MUKpOCeKyHa /

14 mudp
IIpumeuanue

time zone

Tumeiti me, ti mestanp ui nt er val TpuHUMAaIOT HeoOsi3aTeIbHOE 3HaYeHNe TOYHOCTH P, OIIpe e nsiomnlee,
CKOJILKO 3HAKOB IIOCJIe 3allsITOM MOJI?KHO COXPaHSTbCA B CeKyHAaaxX. Ilo yMom4aHHIO TOYHOCThH He
orpaHmumBaeTcs. [ TUIIOB t i mest anp u i nt erval p MoXeT npuHUMAaTh 3Ha4deHud oT 0 mo 6.

IIpumeuyaHnue

Korma 3HaueHwus ti mest anp XxpaHsaTCsSd B BOCBMHOAUTHBIX IIEJIHIX (Cefyac Mo yMOTYaHUIO 3TO TaK),
Ha BCEM MHTEepBajle 3HaYeHUI o0ecneuynBaeTCs TOYHOCTh B MUKPOCEeKyHOaxX. Eciu ke 3HaYeHUs
9TOTO THUIIA COXPAHSIOTCS B YMCJIaX ABOMHON TOYHOCTH C IIJIaBaloIledl TOYKOM (yCcTapeBIIHM
BapMaHT KOMIWISAINM), (paKTHUYEeCKUH IIpeden TOYHOCTH MOXKeT OBITh MeHbIle 6. 3HaveHUs
ti mest anp coxpaHSI0TCA B CeKyHOax Ao unu nocie nonyHouu 1 susapsa 2000 r. Korga npu aTom
KCIIOIb3YIOTCS YHCJIa C IJIaBalollled TOYKOM, MUKPOCEKYHOHAsI TOYHOCTb JOCTUTAETCS HJIs JaT B
nmpefenax HECKONIbKUX JIET OT STOM HaThHl, a IPH yOaJeHUU OT He€ TOYHOCThL TepseTcsa. OmHako
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3aMeThTe, YTO OAaThl B YKCJIAaX C IJIaBalollel TOYKOM IIO3BOJISIOT IPEACTaBUTh OOBINIUY AHUaIa30H
ti mest anp, yeM OBIJIO TOKA3aHO BhIMIE: OT 4713 mo H. 3. mo 5874897 H. 3.

B 3aBHCHMMOCTH OT TOI'O K€ BapHaHTa KOMIUJISAIUY, TUIEL ti Me U i nt er val MOTyT COXpaHSATHLCS B
BHUIe YHCEJI C IIJTaBaloIed TOYKOM MU B BOCBMUOANTHHIX LIENIbIX. B ciiyyae ¢ miaBaromied TOYKOM
pu OOJBIIIUX 3HAYEHUAX i Nt er val TOYHOCTH YMEHbBIIAaeTCs.

IInsa tuma ti me p MOXKeT IPUHUMATh 3HaueHUs oT 0 mo 6 IIpu XpaHEeHUH TUIla B BOCBbMUOANTHOM I1€JIOM
u oT 0 go 10 npu XxpaHEeHUHU B YUCJIE C MJIaBalIllel TOYKOU.

Tum interval OONOMHWUTENIPHO ITIO3BOJISIET OTPAHUYUTL HAOOP COXPaHSEMBIX MOJIEW CIIEOYIOIIMMU
dpazamu:

YEAR

MONTH

DAY

HOUR

M NUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO M NUTE
DAY TO SECOND
HOUR TO M NUTE
HOUR TO SECOND
M NUTE TO SECOND

3ameThTe, YTO €CNIU yKa3aHHL U ####, 1 TOYHOCTD p, YKalaHUue #### DoIKHO BKIo4aTh SECOND, Tak KakK
TOYHOCTH IIPUMEHUMa TOJILKO K CEeKyHOaM.

Tun tinme with time zone onpepgenéH crtaHmapToM SQL, HO B ero olpenefieHuH OIMCaHBI CBOMCTBA
COMHHUTEJIPHOM IIEHHOCTH. B OONBITMHCTBE CIIyyaeB coueTaHue THUMOB date, time, ti mestanp wit hout
time zoneutimestanp with tinme zone ymoBneTBopsieT Bce MOTPEOHOCTH B pyHKIIMOHATIE TaT/BpeMeHH,
BO3HUKAIOIIVE B IPUIOKEHUSIX.

Tuner abstime u reltinme uUMET MEHBIIYIO TOYHOCTh U I[IpefHA3HA4YEeHHl [JIs1 BHYTPEHHETO
UCTIOJIL30BaHMUS. DTHU TUIIEI HE PEKOMEHYEeTCS MUCIOJIb30BaTh B OOBIYHEBIX MMPUIOXKEHUAX; UX MOXKET He
OBITH B OyAyIINX BEPCHUSX.

8.5.1. Beoa paTbil/BpeMeHu

3Ha4YeHUS OATH ¥ BPEMEHU IMPUHUMAIOTCS NPaKTHYeCKHd B T0O0M pasymMHOM ¢dopmaTe, BKiIoodYas 1SO
8601, SQL-coBMmecTuMblti, TpamunuoHHbM (Gopmatr POSTGRES u pgpyrue. B HekoTophix ¢opMaTax
TIOPSNOK HaThl, Mecsdlla U rofga BO BBOOWMOU JaTe HEOOHO3HAUEH U II03TOMY IIOOAep>KUBAEeTCS SBHOE
omnpepnenenue ¢dopMara. [171 3TOrO0 TpefHa3HaueH nmapaMmeTp DateStyle. Korpma on umeet 3Hadenue MY,
BHIOWpPAETCS MHTEPIPEeTauus MeCAL-IeHb-TOH, 3Ha4eHnI0 DMY COOTBETCTBYET OeHb-Mecsu-romd, a YND —
TonO-MecsI-IeHb.

Postgres Pro obGpabaTriBaeT BBOOMMBIE 3HAYEHUS OaThl/BpeMeHH Oojee TubOKO, 4eM TOro TpebyeT
craamapt SQL. TouHble mpaBuia pa3dopa JaTh/BpeMeHU W PacllO3HaBaeMBIe TEKCTOBEIE IIOJIS, B TOM
YuCJie Ha3BaHUS MECSIEB, JHEN HefdesM U YacOBBIX IIOSICOB OIMCAaHH B [Ipunoxenuu B.

I[TomuUTE, uUTO mI0OOBIEe BBOOVMMEIE 3HAYEHWS [OATHl M BPEeMeHM HYXKHO 3aKJIiodaTh B aloCTPOQHI,
KaK TEKCTOBHIE CTPOKHU. 3a OONOJIHUTENIbHOU mHpopMaluen obpaturtechk K [logpaspemny 4.1.2.7. SQL
IIpenycMaTpuBaeT CIEAYIOIIUN CUHTaKCHUC:

Hig [ (p) ] ' R

3meck p — HeoOs3aTeIbHOE YKa3aHUe TOYHOCTH, OITPedeIsIonlee YHCI0 3HaKOB IT0CJIe TOYKH B CEKyHIaX.
TouHOCTE MOXKET OBITH OmpenesieHa OJIS THUIIOB time, timestanp u i nterval B mpegesax, OMMCAHHBIX
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Beiie. Ecnu B orpenejleHnu KOHCTAHTBI TOYHOCTL HE€ YKd3adHd, OHA CYHUTAETCA paBHOI;I TOYHOCTH
3HAQ4Y€eHHus B CTPOKE.

8.5.1.1. NaThl

B Tab6nuie 8.10 mpuBemeHb HEKOTOPHIE AOMIYCTUMEIE 3HAaYEeHUs TUIlla dat e.

Taonuma 8.10. BBoouMbie naThbl

IIpumep OnucaHue

1999-01-08 ISO 8601; 8 sauBaps B m00M pexume (
PEKOMEHOYEMBIN hopMarT)

January 8, 1999 BOCHPUHUMAETCS OOHO3HAYHO B JIIOOOM pexRUMe
datestyle

1/8/1999 8 sHBapsa B pexuMe MDY u 1 aBrycra B pexume DMY

1/18/1999 18 sauBapsa B pexuMe MDY; HemomycTHMas OaTa B
OPYTUX pexkmMax

01/02/03 2 saBapsa 2003 r. B pexkume MDY; 1 ¢peBpans 2003 .
B pexume DMY u 3 ¢eBpans 2001 r. B pexume YMD

1999-Jan-08 8 saHBap4 B M1000M pexuMe

Jan-08-1999 8 saHBaps B 1I000M pexRuMe

08-Jan-1999 8 sHBapsi B MI00O0OM peKuMe

99-Jan-08 8 sanHBaps B pexume YMD;, omwmbKa B OPYTUX
pexuMax

08-Jan-99 8 auBaps; omubKa B pexume YMD

Jan-08-99 8 suBaps; omrrbka B pexxume YMD

19990108 ISO 8601; 8 suBapsa 1999 B moboM pexkuMe

990108 ISO 8601; 8 ssuBapst 1999 B nmo6oM pexxume

1999.008 rog 4 OeHb roga

J2451187 JaTa [0 I0JINaHCKOMY KaJlIeHOapio

January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpems

[71s1 XxpaHeHUsI BPEMEHM CYTOK 0e3 maThl mpefHa3HaveHbl Tunel time [ (p) ] without tinme zonewu
time [ (p) ] withtine zone. Tumti me 6e3 yTouHeHUST 3KBUBAJIEHTEH TUITY t i me Wi t hout ti nme zone.

IonmycTuMBle BBOOUMEIE 3HAYEHUS ITUX TUIIOB COCTOST U3 3allMCH BPEMEHU CYTOK M He0o0sI3aTeIbHOTO
yKas3aHus yacoBoro mosica. (Cm. Tabmury 8.11 u Tabnuirty 8.12.) Ecinu B 3HaYeHUY OJj1st TUIat i me Wi t hout
time zone ykKa3bIBaeTCsI 4aCOBOM II0SIC, OH IIPOCTO MTHOpUpPyeTcsd. Tak ke OymeT UTHOPHUPOBATHCS
JaTa, eciu eé yKasaTh, 3a MCKIIIOUEeHHEeM CiIydaeB, KOrma B YKa3aHHOM YaCOBOM IIOsICE€ ITPUHST
mepexoq Ha JIeTHee BpeMsi, HampuMep Aner i ca/ New_Yor k. B maHHOM ciiy4ae yKa3aThb JaTy Heo0X0a1uMo,
yTOOBI CCTEMa MOTIJla ONPEeNeuTh, IPUMEHSIeTCS U 00BIYHOe uiu JieTHee BpeMsi. COOTBETCTBYIOIIEe
CMellleHre YaCOBOTO Mosica 3aluChiBaeTCs B 3HaueHuu time with tinme zone.

Ta6auma 8.11. BBogumMoe BpeMsi

IIpumep Onucanue
04: 05: 06. 789 ISO 8601
04: 05: 06 ISO 8601
04: 05 ISO 8601
040506 ISO 8601
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IIpumep Onucanue

04: 05 AM TO0 ke, uTo U 04:05; AM He MeHseT 3Ha4YeHHE
BpeMeHU

04: 05 PM TO Ke, 4TO ¥ 16:05; 4achl JOJIKHEL OBITE <= 12

04: 05: 06. 789- 8 ISO 8601

04: 05: 06- 08: 00 ISO 8601

04: 05-08: 00 ISO 8601

040506- 08 ISO 8601

04: 05: 06 PST YacOBOM ITOSIC 3aMaéTcss abopeBuaTypou

2003-04-12 04:05: 06 Americal/ New York YaCOBOH IT0SIC 3aHaETCs ITOJIHBIM Ha3BaHUEM

Taonuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep OnucaHue

PST ab0peBuaTypa (Pacific Standard Time,
CraHpgapTHOe TUXOO0KEaHCKOe BpeMsi)

Aneri ca/ New_Yor k IIOJIHO€ Ha3BaHMe 4aCOBOI'O [10sica

PST8PDT yKasaHHue 4acoBoro mnosica B ctune POSIX

-8: 00 cMelreHue yacoBoro nosica PST mmo ISO-8601

- 800 cMeleHue yacoBoro nosca PST o ISO-8601

-8 cMeilreHne dacosoro nosica PST o ISO-8601

zul u OPUHSATOE Y BOeHHBIX coKpalleHue UTC

z KpaTkas ¢popma zul u

IToompoOHee y3HaATh O TOM, KaK yKa3bIBaeTCsI YaCOBOM MOsiCc, MOXKHO B [Tompa3merne 8.5.3.

8.5.1.3. NaTbl U BpemMsa

HomycTuMele 3HadyeHUsS TUNOB timestamp coCTOAT M3 3anmuCU OaThl U BPEMEHH, IMOCJie KOTOPOTO
MOZKeT YKa3hIBaThbCsS YaCOBOM IIOSIC U HeoOsi3aTenbHoe yTouHeHue AD wnm BC, ompepensioliee 30Xy
IO Halllel 3phl M HaIly 3py COOTBeTCTBeHHO. (AD/BC MOXKHO yKa3aTb U IIepe[ 4aCOBBIM II0SICOM, HO
IpenrnoYTHTEeIbHEee IIePBLIH BapuaHT.) TakuM oO6pa3oM:

1999-01- 08 04: 05: 06
u
1999-01-08 04:05:06 -8:00

OOIIyCTMMBIE BapHaHTHI, COOTBEeTCTByloInme cTaHpmapTty ISO 8601. B pomomHeHHWE K 3TOMY
nonmep>KHUBaeTCsl paclIpoCcTpaHEeHHBIN dopMaT:

January 8 04:05:06 1999 PST

Crargapt SQL pa3nu4yaeT KOHCTAHTHI TUHOB tinestanp without time zone m tinestanp wth
time zone IO 3HAKYy «+» MM «-» W CMEIIEHHI0 YacOBOTO II0sica, HOOaBIEHHOMY IIOCJIE BpPeMeHH.
CrnepmoBaTeNlbHO, COTJIACHO CTaHOApPTYy, 3alUCH

TI MESTAMP ' 2004-10- 19 10: 23: 54'
OOJI2KEH COOTBETCTBOBAThH TUIL ti mestanp w thout time zone, a
TI MESTAMP ' 2004- 10- 19 10: 23: 54+02'

T tinmestanp with time zone. Postgres Pro Hukorga He aHanImM3upyeT COOEPIKUMOE TEKCTOBOU
CTPOKH, 4TOOHI OIPENeNnuTh TUI 3HAYEeHUS, U M03TOMy o0e 3amucu OyoyT oOpabGoTaHbl KaK 3HAYEHUS
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Tuma ti mestanp wthout tinme zone. YToGH TeKCTOBas KOHCTaHTa oOpabaThIBanachk Kak ti mestanp
with time zone, yKaxkuTe 3TOT TUII IBHO:

TI MESTAMP W TH TI ME ZONE ' 2004-10-19 10: 23: 54+02'

B KoHCcTaHTe Tuma ti nestanp w t hout tine zone Postgres Pro nmpocTo urHopupyet 9acoBou nosc. To
€CTh Pe3yIbTUPYIOIlee 3HAaYEHNE BEIYUCIISETCS TOJILKO M3 IIOJIeN OaThl/BPEMEHU U He MOACTPauBaeTCs
101 YKa3aHHBIM YaCOBOU IOSC.

3HaueHudA ti mestanp with tine zone BHyTpu Bcerga xpaHarcsa B UTC (Universal Coordinated Time,
BceMupHOe CKOOPOVHUPOBAHHOE BpeMs unu BpeMs 1o ['purasuyy, GMT). BBogumoe 3HaueHHUe, B KOTOPOM
SIBHO yYKa3aH 4YacoBol nosc, nepesogutcsad B UTC ¢ yuéToM cMellleHHUS JaHHOTO 4acoBOro mosica. Ecimu
BO BXOOHOM CTPOKE He yKa3aH 4acCOBOU II0sIC, IOApa3yMeBaeTCs 4aCOBOU IIOSIC, 3aJaHHBIM CUCTEMHBIM
napaMeTpoM TimeZone u BpeMs Tak ke nepecuuteiBaeTrcsa B UTC co cmemeHueM ti nezone.

Korpa 3Hauenue ti mestanp with tine zone BEIBOOUTCS, OHO Bcerfa npeobpasyeTcsa u3 UTC B TeKymmit
4acoBOM MOsC t i mezone 1 oToOpaXkaeTcs Kak JIOKalbHOe BpeMs. YTOOH IONIYy4YUTh BpeMs I OPYToTo
YacoBOr0 Mosica, Hy2KHO 1100 U3MEHUTH t i mezone, MuO0 BOCTIIOIL30BaTLCSA KOHCTPYyKLIuei AT Tl ME ZONE
(cM. ITogpaspgen 9.9.3).

B nmpeob6pa3oBaHusax Mexay timestanp without tine zone utimestanp with tinme zone o6bIYHO
OpenmoiaraeTcs, 4TO 3HadeHue timestanp wi thout tine zone comepXuUT MeCcTHOe BpeMs (Oas
4acoBOTO ITosica t i mezone). JIpyroi 9acoBOM MOSIC AJsi TpeoOpa30BaHus MOKHO 3a[laTh C IIOMOIIBIO AT
TI ME ZONE.

8.5.1.4. CneumvanbHblie 3HA4YEHUA

Postgres Pro pmst ymoOGCcTBa WOHOEpPXUBAeT HECKOIbKO CIIeIUalIbHBIX 3HAYEHUM [aThl/BPEMEHH,
nepeuncieHHex B Tabnuite 8.13. 3Hauenus i nfinity u -infinity umenor ocoboe mpefcraBieHue B
CHCTEME M OHUM 0TOOPaXKalTCs B TOM XKe BUIe, TOTHA KaK APYrue BapuaHTH ITPU YTEHUHU ITPe0o0pa3yoTCs
B 3Ha4YeHMUs paTwl/BpeMeHu. (B wacTHOCTH, nOw M HOmOOHBIE CTPOKM IPeoOpPas3yioTCsS B aKTyalbHHIE
3HAYEHUS BPEMEHW B MOMEHT 4TeHUsd.) UTOOB MCIIOIb30BaTh 3TU 3HAUEHUS B KayeCTBE KOHCTAHT B
KoMaHpgax SQL, ux Hy2KHO 3aKJ/JI04aTh B allOCTPOPHL.

Ta6auna 8.13. CnenuaabHbIEe 3HAYEHHsI MaThl/BpeMeHH

BBoaguMasi CTpoKa JonycTuMbie THIIbI Onucanue

epoch date, ti mestanp 1970-01-01 00:00:00+00 (Touka
oTcyéTta BpemeHnu B Unix)

infinity date, ti mestanp BpeMs TIOCJie MaKCHMaJIbHOU
OOIIyCTUMOM OaThl

-infinity dat e, ti nestanp BpeMs oo MHHUMaIbHOU
OOTIYCTUMOM OaThH

now date, tine, tinestanp BpeMs Hayvasna TeKylleun
TpaH3aKIuu

t oday date, ti nmestanp BpeMsl Hadajla TEeKyIIUX CyTOK (
00: 00)

t onorr ow date, ti mestanp BpeMs Havajla CJIeOYyLIUX CYyTOK
(00: 00)

yest er day dat e, ti nestanp BpeMs  Haydaja IpeObgyInuXx
cyTok (00: 00)

allballs tinme 00:00:00.00 UTC

[na monydeHUs TeKyIllel [OaThl/BPEMEHU COOTBETCTBYIOUIET0 THUIIA MOXKHO TaKKe MCIIOJIb30BaTh
cnenyiouie SQL-coBMecTtuMble ¢yHRuIuU: CURRENT_DATE, CURRENT_TIME, CURRENT_TI MESTAMP,
LOCALTI ME u LOCALTI MESTAMP. (Cm. TTompasmen 9.9.4.) 3aMeTbTe, YTO BO BXOOHBIX CTPOKax 3tu SQL-
GyHKUIMM He pacIrio3HaIOTCH.
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BauMaHue

Bxomuble 3HadeHuUsa now, today, tonorrow U yesterday BIOJIHE KOPPEKTHO paboTaioT
B UHTEepaKTUBHBIX SQL-KoMaHOaX, HO KOrJa KOMaHIBEl COXPaHSAIOTCA [OJid II0C/IedyIolero
BBITIOJTHEHUSI, HAIIPUMEP B IOATOTOBJIEHHBLIX OIl€paToOpaxX, IPENCTaBIEHUSIX UIU ONpelesieHUuIx
dyHKIUN, UX TOBeJeHWEe MOXKET OBITh HEOXKUAAHHBEIM. Takas CTpoKa MOXKeT IIpeobpa3oBaThCs B
KOHKpEeTHOe 3HaueHNe BpeMeHU, KOTOpoe 3aTeM OyIeT UCIIOIb30BaThCA ropas3fo I03Ke MOMEHTa,
Korma OoHO OBIJIO MOJiydeHo. B Takux ciydasix ciefyeT HCIIONIb30BaTh OOHY M3 SQL-pyHKIIMH.
Hanpumep, CURRENT_DATE + 1 OymeT paboTaTh HafiéxXHee, 4eM 't onorrow : : dat e.

8.5.2. BbiBOA paTbl/BpeMeHu

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB AaThl/BPpEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpaguuuonHbii Gpopmatr POSTGRES (dopmar date B Unix) unu German. Ilo
ymosryaHuio BeiOpaH ¢opmat ISO. (Ctarmapt SQL Tpebyet, uToOH HCIONIb30Basics umenHo I1SO 8601.
IIpyroii ¢opmaTr Has3biBaeTcsa «SQL» HMCKIIOYMTEJIPHO 110 MCTOPUYECKUM NOpuYuHaM.) [IpuMepHsl Bcex
CcTHJIel BEIBOZAa IepedncieHsl B Tabmuie 8.14. Boobile co 3HaYeHUSIMH THUIIOB dat e M t i me BLIBOOUIIACH
OBl TOJILKO YacCTh JAThl UM BPEMEHM M3 ITOKa3aHHBLIX IIPUMepPoB, HO co ctuieM POSTGRES 3HaueHue
maTel 63 BpeMeHHu BEIBOOuTCS B ¢popmMate I1SO.

Ta6aumna 8.14. Ctuiau BbIBOA JaThl/BpeMsi

Ctunp Omnucanue IIpuMmep

| SO ISO 8601, crarnmapTt SQL 1997-12-17 07:37:16-08

SQL TPAAULIMOHHBLIA CTUITh 12/ 17/ 1997 07:37:16.00 PST

Post gres W3HavaJIbHBEINA CTUIIb Wed Dec 17 07:37:16 1997 PST

Cer man peruoHaabHBLIA CTUIIb 17.12. 1997 07:37:16.00 PST
IIpuMmeyanue

ISO 8601 yka3mIBaeT, YTO OaTa OOJI2KHA OTHEJISITLCS OT BpeMeHU OYKBOHM T B BepXHEM PEerucTpe.
Postgres Pro npuHHMaeT 3TOT ¢popMaT IIPH BBOMAE, HO IIPHU BEIBOIE BCTABJISIET BMECTO T MPo6e, Kak
IIOKAa3aHO BHIIIIE. ITO CAEIAHO AJId yIy4IleHUs YuTaeMOoCTH U Ay coBmectumocTtu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL m POSTGRES peHbp BHIBOOUTCS HIepen MeECSALNEM, €CIH yCTaHOBJIEH nopsagok DMY,
a B NPOTHMBHOM ClIydae Mecsl BRIBOOUTCS Iepen pgHEM. (Kak 3TOT mapaMeTp TakxXKe BIHSET Ha
UHTEPIIPETAllNI0 BXOMHBIX 3HadeHUM, onucaHo B I[lompaspesie 8.5.1) CoOOTBETCTBYIOUIHE NIPUMEPEHI
mokKa3aHH B Tabmnurie 8.15.

Ta6mauoa 8.15. CorjameHusi 0 IOPsifKe KOMIIOHEHTOB JaThl

ITapameTp dat estyl e ITopssimok npu BBOAE IIpuMmep BBIBOOA

SQL, Dwy B [ R 17/ 12/ 1997 15:37:16.00 CET
SQ., MDY HERHH [ [ 12/ 17/ 1997 07:37:16.00 PST
Post gres, DWW HHHH [HH R [HHH Wed 17 Dec 07:37:16 1997 PST

CTunb gaThl/BpeMeHHU I10Ib30BaTellb MOXKET BHIOpATh C ITOMOIILI0 KoMaHAH SET dat est yl e, mapameTpa
DateStyle B ¢daiine koHbpurypanum post gresql.conf unm nmepeMeHHOU OkpyxKeHus PGDATESTYLE Ha
cepBepe UIH KIIUEeHTe.

Insa Oomnbiieilr THOKOCTH IpH (GOPMATHPOBAHHM BEIBOOHMMOI OAaTH/BPEeMEHH MOXKHO MCIIOIb30BaTh
¢dynkuuio t o_char (cm. Pazmen 9.8).
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8.5.3. HacoBble nosica

YacoBrele 10sica Hu IIpaBUJla HWX IIPUMEHEHHsd OIIPpEeOeJidlTCdaA, KaK BBl 3HaeTe, He TOJIBKO IIO
reorpauyeckuM, HO U IO IIOJIUTUYECKUM cooOpazkeHUsIM. HacoBHIE I10siCa BO BCEM Mupe Onlinu 6oiee-
MeHee CTaHOapPTU3UPOBAHH B Hauase MPOIIIOTO BEKa, HO OHU MMPOOOJIKAIOT TPeTepeBaTh U3MEHEHHU S,
B YaCTHOCTH 9TO KacaeTcs Ilepexola Ha JieTHee BpeMs. [I7s pacuéTa BpeMeHU B mpouuioM Postgres
Pro momy4aeT HMCTOPMYECKHE CBEOEHUS O IMPaBUJIaX YACOBHIX IOSICOB M3 PACIPOCTPAHEHHON Oa3bl
maHHBIX IANA (Olson). g Oyayllero BpeMeHM NpeanojiaraeTcs, 4YTo B 3aJlaHHOM 9aCOBOM Iosice OyayT
IIPOOOJIZKATh HeﬁCTBOBaTB II0CJIegHuEe NMMPUHATEIE IIDAaBUJIA.

Postgres Pro cTpemMuTCs K COBMECTUMOCTH CO cTaHfmapToM SQL B HauboJiee TUIUYHEIX ciiydyasax. OgHaKo
crargapt SQL momyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMENIMBAaHUU TUIOB HAaTHl M BpeMeHH. [IBe
O4YeBUAHBIE TIPOOTIEMHEI:

* XoTsa onsa Tuma dat e 9acoBOM MOSIC YKa3aTh HeJIb35, 3TO MOXKHO caesiaTh AJid Tunati me. B
peanbHOCTH 3TO He 0YeHb I10JIe3HO, TaK KakK 0e3 JaThl Helb3s TOYHO OIIpee/luTh CMellleHue IIpu
Iepexone Ha JIeTHee BpeMs.

e TTo yMom4aHH1IO YaCOBOM MOSIC 3aJaéTCs IMOCTOSTHHEIM cMeltieHneM oT UTC. 3To TakxkKe He
II03BOJISIET YUYECTh JIETHEE BpeMs Npu apupMeTHYeCKUX Ollepalluii C JaTaMu, IepeceKaouMu
T'PaHUITEI IETHETO BPpeMeHH.

I[TosTOMY MBI COBETYEM KCIIONIB30BATh YACOBOM IIOSIC C TUIIAMM, BKJIIOYAIOIIMMM M BpPeMs, U maTy. MEl
He PeKOMeHOyeM HMCIIOJIb30BaTh TUII time with tine zone (xoTs Postgres Pro mopmepzKuBaeT ero Ojs
CTaphIX MPUJIOXKEHUN U COBMECTHUMOCTH CO cTaHmapToM SQL). [I71g TUIIOB, BK/IIOYAIOIIUX TOJBKO OATy
WY TOJILKO BpeMs, B Postgres Pro npepnonaraeTcss MECTHEIM 4aCOBOU MOSIC.

Bce 3HaueHusa gaTeH ¥ BpEMEHHU C 4aCOBBEIM IIOSICOM mperncTaBnsioTcs BHyTpd B UTC, a npu nepemave
KJIMEeHTCKOMY IIPUJIOKEHUIO OHU IIEPEBOIOATCS B MECTHOE BpeMs, ITPU 3TOM YacOBOM II0SIC 10 YMOJTYaHUIO
oInpenenseTcs IlapaMeTpoM KoHuryparuu TimeZone.

Postgres Pro mo3BossieT 3agaTh 4aCOBOM ITOSIC TPEMS CIOCOOaMU:

* TlomHOe Ha3BaHUWE YAcCOBOTO IT0sica, HanpuMep Amer i ca/ New_Yor k. Bce gonycTuMble Ha3BaHUSA
IepeyucieHkl B IpeacTaBneHun pg_ti mezone_nanes (cMm. Pazmen 49.80). OnpenesneHust 4aCOBBIX
mosicoB Postgres Pro 6ep€t u3 MUPOKO pacmpocTpaHEHHOU 6a3bl IANA, Tak YTO ©UMeHa YaCOBBIX
mosicoB Postgres Pro 6yoyT BOCIIpUHMMATh U OPYTHe IIPUI0XKEHHUS.

* A66peBuaTypa 4acoBOI'0 mosica, HanpuMep PST. Takoe onpenesneHue IPOCTO 3aaéT CMEIeHUe OT
UTC, B oTnmuyue OT NOJIHBIX Ha3BaHUU IOSICOB, KOTOPhIe KPOMeE TOI'0 ITOApa3yMeBaloT U IIpaBuiIa
repexofia Ha JIeTHee BpeMs. Pacrio3HaBaeMble aO0peBUaTypPH IePEYUCIIEHH B IPEACTaBIeHUN
pg_timezone_abbrevs (cm. Pazmen 49.79). A6OpeBUaTYPH MOXKHO MCIIOIb30BATh BO BBOTUMEIX
3HAUYEHUSX OaThl/BpeMeHU U B oriepaTope AT Tl ME ZONE, HO He B mapaMeTpax KOHGUrypaium
TimeZone u log timezone.

e Tlommmo aG0peBHaTyp M Ha3BaHUM YaCOBHIX ITOSICOB Postgres Pro mpuHUMaeT yKa3aHHUs 9aCOBBIX
mosicoB B ctusie POSIX, Kak onucano B Pasmene B.5. 9TOT BapuaHT OOLIYHO MeHee IIPEeOnIodYTHUTENIeH,
4YeM HCIIOJIb30BaHUe MMEeHOBAaHHOTO YaCOBOTO II0sICa, HO OH MOXKeT OBITh e [UHCTBEHHEIM
BO3MOZKHBIM, €CJIY [JIsT Hy2KHOT'0 9YaCOBOTO I10sIiCa HET 3amnucu B 6a3e maHHBIX IANA.

Bkpartie, pasnuuyne Mexkay abO0peBHaTypaM{ U IIOJTHBIMH HA3BAaHUSIMM 3aK/IIOYAIOTCS B CIEOYIOIIeM:
ab0peBHUaTypPHI IPEICTABIISAIOT onipedeneéHHbH caBur oT UTC, a monHOe Ha3BaHUE MOOPa3yMeBaeT ellé u
MECTHO€ TIPaBUJIO II0 IIepexody Ha JIETHee BpeMs, TO eCTh, BO3MOXKHO, aBa casura ot UTC. Hanpuwmep,
2014-06-04 12: 00 Aneri ca/ New_Yor k mpencraBiisieT IIOJIIeHb I1I0 MECTHOMY BpeEMEHU B HLIO-PIOpK, 4TO
IIJIsT MAaHHOTO OHS OBIIO OHI JIETHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak uto 2014- 06- 04 12: 00
EDT o603Ha9aeT TOT Ke MOMeHT BpeMenu. Ho 2014- 06- 04 12: 00 EST 3amaéT cTaHOapTHOE BOCTOYHOE
BpeMms (UTC-5), He 3aBHUCSIEe O TOTO, IeHCTBOBAJIO JIU JIeTHEee BPeMS B 3TOT [IeHb.

Maio Toro, B HEKOTOPHIX IOPUCAUKITUSAX OfHA U Ta Ke ab0peBHaTypa YacoOBOTO II0sICa O3HAYasla pa3Hbe
coeuru UTC B pa3Hoe BpeMs; HampuMep, abOpeBHaTypa MOCKOBCKOTO BpeMeHM MSK HEeCKOJBKO JIeT
o3Hauana UTC+3, a 3aTem ctasna o3HauaTth UTC+4. Postgres Pro o6pabaTeiBaeT Takue ab0peBUaTyphl B
COOTBETCTBUHY C UX 3HAYEHUSIMH Ha 3aJaHHYI0 ATy, HO, KaK U C IPUMEPOM BEIIIe EST, 9TO He 06513aTEIBHO
OyHoeT COOTBETCTBOBATH MECTHOMY I'PakKIaHCKOMY BPEMEHHU B 3TOT [EHb.
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HezaBucumMo oT (GOpMEBI, PErucTp B Ha3BaHUAX M abOO0peBHaTypax YacCOBBIX IIOSICOB He BaxeH. (B
PostgreSQL po Bepcuu 8.2 oH rme-To UMeN 3HAYEHUE, a I'ae-TO HeT.)

Hu masBauus, Hu a66peBHaTyphl YaCOBBIX ITOSICOB, HE 3AIUTHI B CAMOM CEPBEPE; OHU CYUTHIBAIOTCS
u3 ¢dainoB KOHPUTypaluy, HaXOOAIIMXCA B IyTAX . . . / share/timezone/ u.../share/ti mezonesets/
OTHOCHUTEJIPHO KaTaJiora YCTaHOBKHU (cM. Paspmern B.4).

ITapameTp KoHpurypauumu TimeZone MOXKHO yCTAHOBUTH B postgresql.conf wumu m0OBIM OPYTUM
CTaHOAPTHBEIM crnocoboM, onucaHHBIM B [1aBe 18. YacoBoll mOsiIC MOXKeT OBITH TaKXkKe OIpefesieH
CIIeOyIOIIUMU CIIeIIMaNbHBIMU Cllocobamu:

* YacoBol MosC A1 TEKYIIEero ceaHca MOXKHO YCTAHOBUTE C IToMoIbio SQL-komauawsr SET Tl ME ZONE.
9To anbTepHaTUBHAA 3alKch KoMaHOEl SET TI MEZONE TO, 6oree cooTBeTCTBYIOMas SQL-cTaHmapry.

» Ecmnu ycTaHOBNIEHa lepeMeHHas OKpyXKeHUs PGTZ, knueHTH libpq UCONB3yIOT €€ 3HaYEHUE,
BEITIOJIHSAS IIPU IIOOKJIIOYEHUH K cepBepy KoMaHay SET Tl ME ZONE.

8.5.4. BBoa uHTepBaJsioB

3HaveHUs TUNa i nt er val MOryTt OBITh 3allMCaHBI B CIeAYIOIeN pacIiIupeHHon dopme:
[ @ #H#HAH#AHAE BHEGHAY | HEHHAHBHHE #HHRHHR. ] | #EHSHHEH 7]

TOe ########H##H# — 3TO uncio (BO3MOXKHO, CO 3HAKOM); ####### — OOHO M3 3HAYEHUH: ni crosecond,
m | lisecond, second, m nute, hour, day, week, nont h, year, decade, century, m || enni um(koTopsie
0003Ha4Yal0T COOTBETCTBEHHO MUKPOCEKYHbLI, MUJITUCEKYHIBI, CEKYHALI, MUHYTHI, Yachl, IHU, HEMEH,
MECSHIIBl, TOMBl, [ECSITUIETUs, BeKa U THICSYeJieTusi), mubo 3TU Ke CloBa BO MHOXKECTBEHHOM YHCIIE,
b0 WX COKPAILEHUS; #it######### MOXKeT IpPUHUMATh 3HaYeHUWEe ago (Hasapd) UK OBITH ITYCTHIM.
3HaK @ sBiseTcs HeoOs3aTelnbHBIM. Bce 3alaHHBIE BEJIMYUHBI PA3/IMUYHBIX E€OUHUI CYyMMUPYIOTCS
BMeCTe C YY4ETOM 3HaKa YHCeJl. YKa3aHWe ago MeHseT 3HaK BCeX II0Jied Ha HNPOTHUBOMOJIOKHEIN. DTOT
CUHTAKCHUC TaKxKe HCIOIb3yeTCs IIPU BEIBOZE UHTEePBasa, eciu napaMmetp IntervalStyle mumeet 3Hauenue
post gres_ver bose.

KonmuecTBa mHel, 4acoB, MUHYT U CEKYH[ MOXHO ONpPEHOENINUTh, He YKa3kiBasd IBHO COOTBETCTBYIOIIVE
enunuiel. Hanpumep, 3anuck' 1 12: 59: 10' paBHO3HauHa' 1l day 12 hours 59 nmin 10 sec' . CoueTtaHue
rofla U MecsdAlla TaKKe MOXKHO 3alucaTh yepe3 MUHYC; Haupumep ' 200- 10' o3HavaeT TO, ke 4To u ' 200
years 10 nonths'. (Ha camom mene TOIBKO 9TU KpaTKue (OPMEI pa3pelleHs cTaugapToM SQL u oHUI
HUCIIOIB3YIOTCS IIPU BEIBOZE, Koraa | nt er val St yl e umeet 3Ha4yeHue sql _st andar d.)

HNHTepBambl MOXKHO TaK’Ke 3aIllMChIBATh B Bufe, onpenenéHrHoM B ISO 8601, nmubo B «hopMaTe C KOgaMu»,
OIMCaHHOM B paspene 4.4.3.2 3TOro craHmapra, Tu00 B «albTepPHATHUBHOM ¢opMaTe», OMHMCAHHOM B
pas3mene 4.4.3.3. ®opMaT C KOJlaMU BHITTISOUT TaK:

P #E#HHBHHHE HHABHHHR | BHHHBHHHES #E#HHEE ] [ T [ #HAHEHAHES #HAEHEE ]

CTpoKa OoXKHa HadYWHAThCS C CHMBOJIa P M MOXKeT BKIIOYaTh Takxke T Mepel BpeMeHEM CYTOK.
[omycTuMble KOOI eqUHUIL Iepedrciiersl B Tabnuie 8.16. Komkl eqUHUIT MOZXKHO OIIyCTUTDh MJIM YKa3aTh
B JII0O0OM TIOPSIIKE, HO KOMIIOHEHTHI BPEMEHM CYTOK AOJIXKHBI MATHU IIOCJie cCUMBOJia T. B WacTHOCTH,
3HaveHHe Koma M3aBUCHUT OT TOT0, pacoiaraeTcs W OH OO UJIM Iocje T.

Ta6aumna 8.16. Koonl egnHHII BpeMeHHbBIX HHTepBasiioB I1SO 8601

Kog 3HauyeHHe

TOOHI

MecsH (B maTe)

He[geu

OHU

YacCkbl

MUHYTH (BO BpEMEHH)

noosg <

CEeKyHIEL
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B anpTepHaTuBHOM (hopMmarTe:
P [ #H##- ##gs- #4 | [ T #HHSE #E8HHE TR

CTpOKa [oJIKHa HauMHATLCSA ¢ P, a T pa3mensieT KOMIIOHEHTHI AThl ¥ BpeMeHHU. 3HaueH!s BhIpaXKaloTCs
YlcjiaMH TakK ke, KakK 1 B gaTtax ISO 8601.

ITpu 3amucu MHTEPBAJILHOM KOHCTAHTHI C yKalaHUeM ##### MM NPUCBOeHUM CTOJOIy Tumna interval
CTPOKU C ######, UHTepIIpeTalus HEIIOMeYeHHLIX BeJINUWH 3aBUCUT OT #####. Hanpumep, | NTERVAL ' 1
YEAR BocnipuHuMaeTcs Kak 1 rox, a | NTERVAL '1' — kak 1 cekyHzma. KpoMme Toro, 3HaueHus «cipasa»
OT MEHBIIIero 3Hayvalllero IoJs, 3agaHHOr0 B onpeaesieHuu #####, mpocTo oTrOpackBaloTcsi. Hampumep,
B 3amucu | NTERVAL '1 day 2:03:04' HOUR TO M NUTE 6ymyT oTOpPOIIIEHEl CEKYHOLI, HO HEe OEeHb.

CormacHo ctaHpmapty SQL, Bce KOMIOHEHTHI 3HaudeHHs interval momkHBI OBITP OOHOTO 3HAKa, U
BeOYUIMM MUHYC IIPUMEHseTCsd KO BCeM KOMIIOHEHTaM; HallpuMep, MHUHYC B 3amucu '-1 2:03: 04
IpUMEHSEeTCd W K [OHI0O, M K 4YacaMmM/MuHyTaM/cekyHmaM. Postgres Pro mno3BonseTr 3amaBaTh O
pa3HEIX KOMIIOHEHTOB pa3Hble 3HAKW U TPAAWUOMOHHO oOpabaThiBaeT 3HAK KaXKOOr'0 KOMIIOHEHTa B
TEKCTOBOM IPENCTaBJIEHUN OTHENbHO OT APYIMX, TaK 4YTO B HAaHHOM CJlly4yae 4aChl/MUHYTHI/CEKYHIEL
OyOoyT CUMTATBHCS MOIOXKUTENbHBIMU. Eciu mapametp | nt erval Styl e umeer 3HaueHue sql _standard,
BeOyIui 3HaK IPUMEHSEeTCS KO BCeM KOMIIOHEHTaM (HO TOJIBKO €CIU OHU He COIepzKaT 3HaKU IBHO). B
IIPOTUBHOM ClIy4ae OelCTBYIOT TPamUIIMOHHEIE ITpaBuia Postgres Pro. Bo n3texaHrue HEOQHO3HAYHOCTHU
PeKOMeHIyeTCs 0o0aBIATh 3HaK K KaKIOMy KOMIIOHEHTY C OTPULATEIbHEIM 3HAYEHUEM.

B pacmupenHoM ¢dopMmaTe BBOOa M B HEKOTOPHIX MOJsiX 0o0jlee KOMIIAKTHBIX (POpMaToB 3HAYEHUS
KOMIIOHEHTOB MOTYT UMeTh APOOHKIe yacTyu, HanpuMmep ' 1. 5 week' unu' 01: 02: 03. 45' . Takoe 3HaUeHUE
IpU COXpPaHEHUU IEePEeCUYUTHIBAETCSI B COOTBETCTBYIOIEE UMCIIO MECSIEB, JHEU M CeKyHO. Korma npu
9TOM OCTa€Tcs ApobOHas YacTh B MecsllaX WKW B OHAX, OHA MEPEHOCUTCS B MJIANIINWN KOMIIOHEHT C
monyiienuem, uto 1 mecsn = 30 guelt, a 1 gens = 24 yaca. Hanpumep, 3Hadyenue ' 1.5 nonth' GymeTt
npeobpa3oBaHo B 1 Mecs u 15 gHeil. B Buze n1poOHOTO YKCila XPaHSATCS U BRIBOOSATCSA TOJIBKO CEKYHIHL.

B Tab6mnu1ie 8.17 moka3zaHO HECKOIBKO ITPUMEPOB [IOITYCTUMBIX BBOOUMBIX 3HAaUYEeHHUU THIIA i nt er val .

Ta6iaumna 8.17. BBog HHTEepBaJ/IOB

IIpumep Onucanue

1-2 Cranpmaptubii dopmaT SQL: 1 rom u 2 Mecsiia

3 4:05:06 CraHpapTtHei ¢popMmat SQL: 3 gHg 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds|Tpaguumonsabiii popmaT Postgres: 1 rom 2 mecsiia
3 gHa 4 yaca 5 MHHYT 6 CEKyH[,

P1Y2M3DT4H5M6S «®opMmaT ¢ komamu» ISO 8601: To Ke 3HAUYEHUE,
YTO U BHIIIIE
P0001-02-03T04:05:06 «AnbrepHaTuBHHU (opmar» ISO 8601: To XKe

3Ha4Y€eHHue, 4TO U BEIIIIE

Tum interval mpencTtaBlieH BHYTPH B BUOE OTHENIbHEIX 3HAYEHUH MeECSIEeB, OHEHW U CEeKyHO. JTO
00BSICHSIETCSI TeM, YTO UHCJIO DHEeH B Mecslle MOXeT OhITh Pa3HEIM, a B CYTKaxX MOXKeT ObITh U 23, u 25
YacoB B OHU IIepexofa Ha JieTHee/3uMHee BpeMs. 3HAYEHUS MECSIIeB U OHeH IIPedCTaBIeHBI IIeJTBIMU
YHCJIaMH, a YHUCJIO CeKYHO MOXKeT OBITh APOOHBIM. Tak KaK HMHTEPBAJIbl 0OBIYHO ITOTyYaioTCSA U3 CTPOKOBBIX
KOHCTAHT WMJIM IIPK BEHIYMTAHUM THUIIOB ti mest anp, 3TOT cnocob xpaHeHus 3¢ (GeKTuBeH B OOIBIITNHCTBE
ClIy4YaeB, HO MOXKeT JaBaTh HEOXHIOaHHBIE Pe3yJIbTaThI:

SELECT EXTRACT(hours from'80 mnutes'::interval);
date_part

SELECT EXTRACT(days from'80 hours'::interval);
date_part
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711 KOPPEKTUPOBKU YUCJIa THEM M 4acoB, KOTZla OHU BLIXOIAT 3a OOBIUHEBIE TPAHUIIB], €CTh CIleI[ha IbHbIe
dyukiuy j ustify_days ujustify_hours.

8.5.5. BbiBOA MHTEpBaJiIoB

dopmaT BeIBOOA TuIla interval MoXKeT ompemensaThbcs OOHMM M3 YeTHIPEX cTuied: sql _standard,
postgres, postgres_verbose u iso_8601. BriOpaThb HYXKHBIM CTUJIb II03BOJIIET KOMaHOa SET
i nterval styl e (mo ymonganuio BeiOpaH post gr es). [IpuMepsl popmMaToB pa3HBIX CTHUIEHN ITOKa3aHHI B
Tab6mure 8.18.

Crtunb sql _st andar d BEIIAéT pe3ynabTaT, COOTBETCTBYIOUINM cTaHAapTy SQL, eciiu 3HAUYEHUE UHTEPBAJIa
YOOBJIETBOPSIET OTPAHUUYEHUSIM CTaHAapTa (M COOEePKUT JTMOO0 TOIBKO IO ¥ MECsII, JTU0O TOIbKO OeHb U
BpeMsi, ¥ IIPU 3TOM BCe er0 KOMIIOHEHTHI OJJHOTO 3HaKa). B IPOTUBHOM CiIy4ae BEIBOOUTCS TOO-MECSI], 3a
KOTOPHIM MAET [aTa-BpeMsi, a B KOMIIOHEHTHI /1T OMHO3HAYHOCTH SIBHO [TOOABIISIIOTCST 3HAKH.

BriBom B cTHIIE poSt gr es COOTBETCTBYET GopMaTy, KOTOPHIM OblT npuHAT B PostgreSQL mo Bepcuu 8.4,
Korma nmapametp DateStyle umen 3Hauenue | SO.

BriBog B cTuie postgres_verbose cooTBeTCTByeT (opMaTy, KOTOPHIH ObIT HMPuUHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaueHueM ImapaMmeTpoM Dat eSt yl e 65110 He | SO.

BriBom B cTune i so_8601 cooTBeTCTByeT «dhopMaTy C KogaMu» OIMCaHHOMY B pa3zene 4.4.3.2 ¢dopMaTa
ISO 8601.

TaOauma 8.18. IlpuMepsl CTU/IEH BHIBOIA HHTEPBAIOB

Crwib HuTepBan rog-mecsan (MaTEpBan OeHb-| CMeIlaHHBIH
BpeMs1 HUHTEpPBaJj
sql _standard 1-2 3 4:05:00 -1-2 +3 -4:05:06
post gres 1 year 2 mons 3 days 04:05:06 -1 year -2 mons +3 days
-04:05:06
post gres_ver bose @© 1 year 2 mons ©@ 3 days 4 hours 5 mins|@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs ago
i so_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ecth cranpmapTHBH# SQL-Tum bool ean; cm. Ta6nuiy 8.19. Tunm bool ean MoXeT uMeTh
clenyomnire CocTosHuA: «true», «false» u TpeTthbe cocTosHHe, «unknown», KOTOpOe MIpPEenCTaBIAETCS
SQL-3Hauenuem NULL.

Tao6auna 8.19. JIoruuyeCKHUH THUII JaHHBIX

HUmsn Pasmep Onucanue

bool ean 1 6auT COCTOSIHHE: UCTHHA WUJIH JIOXKb

Jloruyeckre KOHCTAHTE MOTYT IpPeACTaBiaAThCa B SQL-3anpocax ClaegyromuMu KIIIOUEBEIMH CJIOBaMU
SQL: TRUE, FALSE 1 NULL.

OyHKIWS BBOOa [OAHHEIX Tuna bool ean BOCIpUHUMAaET CIENYIOIINEe CTPOKOBEHIE IIPENCTaBIIE€HUS
COCTOSIHUA «true»:

true
yes
on
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1

U cinenyruue rnpeacCraBlIEeHud COCTOAHUA «false»:

fal se
no

of f

0

Takxke BOCIIDMHUMAIOTCA YHUKAJILHEBEIE Hpe(bI/IKCBI 9TUX CTPOK, HAIpuMep t uiIu n. PeFI/ICTp CHMBOJIOB HE
HMeEeT 3Ha4YeHHusd, a HpOGGJ’[bHBIe CHMBOIJIBI B Ha4adJie U B KOHII€ CTPOKH UTHOPUPYIOTCHA.

dyHKUMS BEIBOAA OAaHHBIX THUMA bool ean Bcerga BeimaéT t uinm f, Kak nmokasaHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnoib30BaHue THIA bool ean

CREATE TABLE testl (a boolean, b text);

| NSERT | NTO test1l VALUES (TRUE, 'sic est');
I NSERT | NTO test1l VALUES (FALSE, 'non est');
SELECT * FROM test1;

a | b

t | sic est
f | non est

SELECT * FROM test1l WHERE a;
a | b

t | sic est

KmioueBrie cnmoBa TRUE u FALSE SBNAIOTCS TIPEONIOUYTUTEJIBHBIMU (COOTBETCTBYIOUIMMM CTaHOApPTy
SQL) pmns 3amucu JIOTUYECKMX KOHCTAaHT B SQL-3zampocax. Ho BB TakXKe MOIXKETe UCIIONIb30BaTh
CTPOKOBEIE IIPEOCTABIE€HUS, KOTOPBIE HOOIIyCKaeT CHHTAKCUC CTPOKOBBIX KOHCTAHT, OIIMCAHHBIA B
[Togpazpmene 4.1.2.7, HaupuMep, ' yes' : : bool ean.

3aMeThTe, YTO OpHU aHanm3e 3anpoca TRUE u FALSE aBTOMaTHMYeCKM CYMUTAIOTCA 3HAUYEHUSIMHU THUIa
bool ean, HO g NULL 3TO He Tak, IOTOMY YTO €My MOXKET COOTBETCTBOBATh 000 Tun. [TosToMy B
HEKOTOPHIX KOHTEKCTaxX MOKeT nmoTpeboBaThcs npuBectu NULL K Tuny bool ean gBHO, HalpuMep Tak:
NULL: : bool ean. C Opyroii CTOPOHEI, IIPHBEeOEeHNE CTPOKOBOU KOHCTAHTHL K JIOTUYECKOMY THUIIY MOXKHO
OIIYCTUTH B TE€X KOHTEKCTAX, IIle aHaIn3aTop 3alpoca MOXKeT ITOHATh, YTO OyKBaJIbHOE 3HaYEeHME TOIXKHO
uMeTh TUII bool ean.

8.7. Tunbl Nnepe4yuncsieHnm

Tunbl mepeducieHuii (enum) ompeaensioT CTaTUYECKUH YIIOPSIA0YEeHHBIN Habop 3HaUEeHUH, TaK XKe KakK
U TUIEBEL enun CyLIeCTBYIOIIWe B psife sI3BIKOB IPOrpaMMUPOBaHUsI. B KauecTBe nepeducieHust MOXKHO
TIPUBECTYU OHU HEeAenu UIu Habop COCTOSTHUM.

8.7.1. O6bAaBNneHue NnepevymncsieHumn
Tun nmepeuncneHuy co3gaoTcsa ¢ nomoIneio Komauasl CREATE TYPE, HanmpuMep Tak:
CREATE TYPE npod AS ENUM ('sad', 'ok', 'happy');
Co3paHHBIE TUIIEL €NUM MOKHO HCII0Ib30BaTh B OIIpefeNieHuax Tabnun 1 GyHKINN, KaK U JIIo0ble pyTue:

CREATE TYPE npbod AS ENUM ('sad', 'ok', 'happy');
CREATE TABLE person (

name text,

current _nood nood

)
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| NSERT | NTO person VALUES (' Moe', ' happy');
SELECT * FROM person WHERE current _nood = ' happy';
name | current_nood

Moe | happy
(1 row

8.7.2. Nopapok

IMopsimok 3HAYEHUM B IMEPEYUCIIEHUN ONPEeseTCsl MOCIeq0BaTeJIbHOCTLI0, B KOTOPOU OBIJIM yKa3aHHI
3HAYEHUS IIPU CO3[AaHUU TUIIA. [lepedncieHus MoaaepzKUBalOTCSA BCEMU CTAaHOAPTHBIMU OIlepaTOpaMu
CpaBHEHUS U CBSI3aHHLIMM arperaTHeiMu QyHKIusMu. Hanpumep:

| NSERT | NTO person VALUES ('Larry', 'sad');

| NSERT | NTO person VALUES (' Curly', 'ok');

SELECT * FROM person WHERE current_nood > 'sad';
nane | current_nood

SELECT * FROM person WHERE current _nood > 'sad' ORDER BY current_npod;
nane | current_nood

SELECT nane

FROM per son

WHERE current_mood = (SELECT M N(current _nood) FROM person);
name

8.7.3. be3onacHOCTb TMNa

Bce TumBl mepeduCIIEHWE CYHUTAIOTCSA YHUKAJIBHBIMA M IIO3TOMY 3HAYEHUS PA3HBIX TUIIOB HEIb3s
CpaBHUBATh. B3TIsTHUTE HA 3TOT IIPUMED:

CREATE TYPE happi ness AS ENUM (' happy', 'very happy', 'ecstatic');
CREATE TABLE hol i days (

num weeks i nteger,

happi ness happi ness
);
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (4, 'happy');
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (6, 'very happy');
| NSERT | NTO hol i days(num weeks, happi ness) VALUES (8, 'ecstatic');
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (2, 'sad');
RH#HHH, HEHHAHHE HHHRH T R R TR #E happi ness: "sad"
SELECT person. nanme, holidays. num weeks FROM person, holidays

WHERE person. current _nood = hol i days. happi ness;

HH#HHHE,  HEHHAHHE # #HfEERR#EE mood = happi ness

Ecnu BaM meicTBUTEIBHO HYXKHO CIEJIaTh YTO-TO II0I00HO0e, BE MOXKeTe TO0 peain30BaTh COOCTBEHHEIM
omeparop, 1160 TBHO IMPeoOpa30BaTh TUIIL B 3aITPOCE:

SELECT person. nane, holidays. num weeks FROM person, holidays
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WHERE per son. current _nood: :text = holidays. happi ness: :text;
nane | num weeks

8.7.4. TOHKOCTM peasnin3auum

B MeTKax 3Ha4YeHUU PEruCTp UMeeT 3HaueHue, T. €. ' happy' u ' HAPPY' — He omHO ¥ TO Xe. TakXke B
MeTKaX UMeIOT 3HauYeHue ITPOoOeIhL.

XoTsl TUIBI-TIEPEYMCIIEHUS NpefHa3HA4YeHbl IIPeXXOe BCEro [jIsi CTaTM4YeCKMX HaOOpOB 3HAYEHUMH,
UMEETCS BO3MOXKHOCTh [00aBJIATP HOBBIE 3HAUEHWS B CYIIECTBYIOIIMN THUM-TIEPEYUCIIEHUE WU
nepeuMeHOBEIBaTh 3HadeHUsA (cM. ALTER TYPE). OmHako ymansaTh CYLIIeCTBYIOIIME 3HAYEHUS U3
IIepeYuCiIeHusl, a TaKXKe HU3MEeHSATh UX I[OPSAOOK, Hejb3s — [JIA IIOJIyYeHUsI HYXKHOI'O pe3yibraTa
IIpUOETCS YOAIUTh ¥ BOCCO3LATh 3TO IIepeducieHue.

3HaueHHe enum 3aHHMaeT Ha Oucke 4 OaiTa. [IWHa TEKCTOBOM METKM 3HAYeHHs OrpaHHYeHa
nmapaMeTpoM Komnuisiuu NAVEDATALEN; B cTaHmapTHBEIX cOOpKax Postgres Pro oH orpaHuyYuBaeT OIUHY
63 OaliTaMHu.

ComocTaBiieHHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPAaHSITCSA B CUCTEMHOM KaTaJjiore
pg_enum OH MOXeT OBLITh IIOJIe3€eH B Psfie CIIydaes.

8.8. leoMmeTpuyeckue Tvnbl

l'eoMmeTpuyYecKrue TUIIBI HAaHHBIX IIPEOCTaBISIOT OOBEKTHI B [OBYMEPHOM IIPOCTPaHCTBe. Bce
cyulecTByioire B Postgres Pro reomerpuieckue TUIB ITepeuncientl B Tabnuie 8.20.

Tao6muna 8.20. l'eoMmeTpuYeCKHE THIIBI

Nmsn Pa3zmep Onucanue IIpencraBienue
poi nt 16 6auT Touka Ha MJIOCKOCTU (x,y)
line 32 Oatita BeckoHeuHas npsiMas {A,B,C}
| seg 32 GanTa OTpe3ok ((x1,y1),(x2,y2))
box 32 OatiTa [TpssMOyTONIBHUK ((x1,y1),(x2,y2))
pat h 16+16n 6auT 3aKpBITHIN OyTh (J((x1,y1),...)
TIOmOOHBIH
MHOT'OYTOJILHUKY)
pat h 16+16n 6auT OTKPBITHIM IIYTh [(x1,y1),...]
pol ygon 40+16n 6autT MHOTOYT OJIbHUK ([(x1,y1),...)
MOOOOHBIE  3aKPBITOMY
Iy TH)
circle 24 banTa OKpY>KHOCTB <(x,y), r> (tmeHTP
OKPYZKHOCTH U pagmyc)

[I71s1 BEITIOJTHEHMS PA3JIMYHBIX T€OMETPUYECKHUX OTIepaluii, B YaCTHOCTU MacCIITaOMPOBaHUsI, BPAIlleHUS
¥ ompenelneHus nepecedeHuii, PostgreSQL mpemnaraer 6oraTelii Ha6op QYHKIUN U omepaTopoB. OHU
paccMmaTtpuBaloTcsa B Pasgmene 9.11.

8.8.1. Toukm

Toyku — 9TO OCHOBHOM 9711€MeHT, Ha 0a3e KOTOPOT'O CTPOATCA BCe€ OCTAaJIbHBEIE TEOMETPUYECKHNE THUIIEL.
3HauyeHUs TUIIA pOi Nt 3amXCHIBAIOTCSA B OODHOM U3 OBYX q)OpMaTOB:

(x,y)
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X,y

rone X 1y — KOOPAWMHATEI TOYKHM Ha IIJIOCKOCTH, BEIPA2XKEHHEBIE YHUCJIaMU C HJ'IaBaIOH_Ieﬁ TOYKOMH.

BriBomsiTCcs TOUKHU B mepBoM opMare.

8.8.2. Npambie

[TpsimMble IPEeOCTaBISAIOTCSA JIMHEUHEIM ypaBHeHUeM AX + By + C = 0, rome A u B He paBHuI 0. 3HaueHUs
TUIa | i ne BBOOSATCS U BEIBOOSATCS B CJIeOyIOllleM BULE:

{ A B C}
KpOMe TOT'0, [JIsI BBOOA MOXKET HCII0JIb30BaThCs JIto0ast U3 9TUX (1)OpM:

[ ( xX, yl) , (x2, y2) ]
( (xX, y1l), (x2,y2))
(x1, yl) , (x2,y2)
x1, yl , X2 , y2

roe (x1,yl) u (x2,y2) — gBe pa3NUYHEIE TOUKU Ha JAHHOU IIPSIMOU.

8.8.3. OTpe3Kku

OTpe30K MpeacTaBJIsIeTCs IIapoM TOYeK, OIpPedelsioluX KOHIIEI OTpe3Ka. 3HaueHus Tumna | seg
3aIMCHIBAIOTCS B OOHOU U3 ClIeQyomux ¢hopM:

[ ( x1, y1) , (x2, y2) ]
((x1,yl), (x2,y2))
(x1, yl) , (x2,y2)
x1, yl , X2 , y2

roe (x1,yl) m(x2,y2) — KOHIILI OTPEe3Ka.

BEBIBOOSITCST OTPE3KH B ITepBOM (hopMarTe.

8.8.4. NpAaMOYrosibHUKH

I[TpsIMOYTOJILHUK NPENCTAaBJIAETCA ABYMS TOYKAMM, HAXOOAIIUMUCSH B IIPOTUBOIIOJIOKHBEIX €TI0 yTriax.
3HaueHusA TUna box 3anMCHBAIOTCA B OOHOU U3 CIEOYIONIUX HOopM:

((x1, yl), (x2,y2))
(X1, yl) , (x2,y2)
x1, yl X2, y2

roe (x1,yl) u (x2,y2) — IPOTUBOIIOJIOKHEIE YIJIEL IIPSIMOYTOJILHUKA.

BriBOomATCS IPSMOYTOIBHUKYM BO BTOPOU (popMe.

Bo BBOOMMOM 3HaUYE€HHUU MOTYT OBITH YKa3aHBI TI00BIE TBA IPOTUBOMIOJIOKHEIX yIJjla, HO 3aTEM OHU OyOyT
YIOPSAOOYEHE], TaK YTO BHYTPHU COXPAHSATCA IIPaBHIU BEPXHUY U JIEBHIM HUKHUM YTJIBL, B TAKOM IOPSAIKE.

8.8.5. NMNytmn

HYTI/I nIpenCTaBIIdIOT co0ol CIIMCKH COGJI[I/IHéHHBIX TO4YEK. HYTI/I MOT'yT OBITH 3dKpblmbimMu, KOormga
II0OPa3yMeBaeTCs, 4YTO IIepBad MW IIOCJTIEOHsAs TO4YKa B CIIMCKE CO€OWHEHBI, HUJIM OMmKpblimbiMu, B
IIDOTUBHOM CJIy4ae.

3HaueHUA THUIIA pat h 3aIKMCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpM:

[ ( x1, y1) , ..., ( xn, yn) ]
((x1,vy1), ..., (xn, yn))
(x1, y1), ... , ( xn, yn)
( x1, yl Xn , yn)
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x1, yl v e, Xn , yn
TTe TOYKU 3aaioT Y31l CETMEHTOB, COCTABIIAIONIUX TyTh. KBagpaTHbIe CKOOKY ([ ] ) yKa3bIBalOT, UTO Iy Th
OTKPHITHIM, a KPYyTJkie (() ) — 3aKprITHIN. Korma BHEITHMEe CKOOKM OITyCKalOTCsI, KakK B ITIOKa3aHHBIX BHIIIIE
mociegHuX TPEX hopMax, CUMTAETCs, YTO IIYTh 3aKPHITHIN.
ITyTu BEHIBOOATCS B IIEPBOM UJIM BTOPOM (HopMe, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKu

MHOroyroisHUKY IPEACTABISIOTCS CIIMCKaMU TOYeK (BepIlinH). MHOTOYTOJILHUKHY ITI0OX0KU Ha 3aKPHITHIE
IIyTH, HO XPaHATCS B IPYrOM BHUfE U [ paboTH C HUMHU ITpeqHa3HaYeH OTAeIbHBIM Habop GYyHKIIUHI.

3Ha4eHUs TUIIA POl ygon 3aluChIBAIOTCSI B OQHOU U3 CIIeQyIoIINX (hopM:

((x1,vy1), ... , (xn, yn))
(x1, y1), ... , ( xn, yn)
( x1, y1l v e Xn , yn)
x1, yl s Xn , yn

rne TO4YKH 3adal0T Y3JIbI CEFMEHTOB, 06pa3y101.m/1x T'PaHULy MHOI'OYI'OJIbHHUKA.

BEIBOOSITCSI MHOTOYTOJIBHUKHY B IIEPBOM opMare.

8.8.7. OKpy>XHOCTH
OKpPyXKHOCTH 3a[al0TCs KOOpPOUHATaAMU IIeHTPa ¥ paguyCoM. 3HaYeHUs TUIA Circl e 3anuCHBAIOTCA B
OOHOM M3 CJIeOylomux GopMaToB:

< (
( (
(

X X X X

roe (X,y) — LEeHTP OKPYXKHOCTH, a I — €€ paguyc.

BrIBOOSITCST OKPYKHOCTH B epBoM (opmarte.

8.9. Tunsbl, onucobiBaOLLue CeTeBble agpeca

Postgres Pro mpemjaraeT TUIB JaHHBIX OIS XpaHeHUs anpecoB IPv4, IPv6 u MAC, nmoka3aHHBIE B
Tab6mnurie 8.21. [I514 XpaHEeHUS CETEBHIX alPeCOB JIyYIlle MCII0Ib30BaTh 3TU TUIIHI, @ HE TPOCTHIE TEKCTOBLIE
CTPOKHU, TakK KakK Postgres Pro mposepsieT BBOOUMEIE 3HAUeHUs OAHHBIX TUIIOB U IIPENOCTaBISAET
CcIelnannu3upoBaHHbIE OIIEPaTOPHl M GYHKUMU it paboThl ¢ HUMU (cM. Pasmen 9.12).

Ta6aumna 8.21. Tunbl, ONIKHCHIBAIOIIHE CeTEeBbIe aJpeca

HUmsn Pasmep Onucanue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

i net 7 unu 19 Gair Y3net u cetu 1Pv4 u IPv6
macaddr 6 0auT MAC-agpeca

ITpu copTupoBKe TUHIOB i net u ci dr, agpeca IPv4 Bcerma upgyt go ampecos IPv6, B ToMm uucie agpeca
IPv4, BkmtouéHHble B IPV6 unu conmocTaBieHHbIe ¢ HUMH, HanpuMep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. i net

Tun i net cogepxkut IPv4- unu IPv6-agpec y3jia ¥ MOXKET TaKxKe ComepzKaTb ero IofceTh, BCE B OOHOM
mose. ITomceThk MpeacTaBAsIeTCS YKUCIIOM OUT, ONPedessIonInX agpec CeTH B afgpece y3na (UIu «MacKy
cetu»). Ecm Macka ceTu paBHa 32 [is ampeca IPv4, Takoe 3HaueHUe MPeNCTaBJIIeT He MOMCeTh, a
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ompemesiEHHBIN y3es. Agpeca IPv6 uMeroT mnuHy 128 OUT, IO03TOMY YHHKAIBHBIN agpec y3Jjia 3amaéTcs
c Macko# 128 6uT. 3aMeThTe, YTO KOr{la HYXKHO, YTOOBI IIPUHUMAINUCH TOJILKO afipeca CceTel, clemyeT
HUCIIONIb30BaTh THUII Ci dr, a He i net .

BBoguMmble 3HaYeHMS TAaKOT'O THUIIA OJOIXKHEI UMeTh dhopMart | P- #####/ y, roe | P- ##### — agpec IPv4 unu
IPv6, ay — umcno 6uT B MacKe ceTH. EC/I KOMIIOHEHT / Y OTCYTCTBYeT, MackKa CeTH CYUTAETCS PaBHOU 32
st IPv4 u 128 gns IPv6, Tak 4To 3TO 3HaYeHue OyeT IpeacTaBiIsaTh OOUH y3ei. [Ipu BEIBOOe KOMIIOHEHT
/'y ommyCKaeTcs, eCJI CeTEBOM aZpec OIIpefenseT aapec OOHOT0 y3Ja.

8.9.2. cidr

Tum ci dr cogepx)urt onpepenenue cetu IPv4 unu IPv6. BxogHble U BEIXOOHBIE ()OPMATEl COOTBETCTBYIOT
cornamenusaM CIDR (Classless Internet Domain Routing, BecknaccoBas MexkceTeBas agpecalius).
OmpenernieHre CETH 3allUChIBaeTcs B ¢opmarte | P- ####4#/ y, rne | P- ##### — anpec cetu IPv4 unu IPv6, a
y — uncno 6uT B Macke cetu. Ecyiu y He yKa3bIBaeTCs, 3TO 3HaYEeHUE BEIYUCIISIETCS 110 CTapOoi KJIacCOBOM
cxeMe HyMepalluu CeTel, HO IPH 3TOM OHO MOXKET ObITh YBEIUYEHO, YTOOB B HEro BOIIIM BCe OauThHI
BBEIEHHOTO agpeca. Eciim B ceTeBOM agpece cIpaBa OT MacCKM CETH OKaXXyTCs OUTHI CO 3HaAUeHHeM 1,
OH OyHeT CUHUTATHCS OIIUOOYHEBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afipeCcoB.

Tao0auma 8.22. IlpuMepsbl JONYCTHMbBIX 3HAYEHHH THIIA Ci dr

BroguMmoe 3HadYeHHe Ci dr BsiBOguMOe 3HayeHHe ci dr abbrev(cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24

128.1 128.1.0.0/16 128.1/16

128 128.0.0.0/16 128.0/16

128.1.2 128.1.2.0/24 128.1.2/24

10.1.2 10.1.2.0/24 10.1.2/24

10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8

10.1.2.3/32 10.1.2.3/32 10.1.2.3/32
2001:4f8:3:ba::/64 2001:4f8:3:ba::/64 2001:4£8:3:ba::/64
2001:4f8:3:ba:2e0:81ff:fe22: 2001:4f8:3:ba:2e0:81ff:fe22: 2001:4f18:3:ba:2e0:81ff:fe22:d1f1
d1f1/128 d1£1/128

:ffff:1.2.3.0/120 ::ffff:1.2.3.0/120 ::ffff:1.2.3/120
::ffff:1.2.3.0/128 :ffff:1.2.3.0/128 ::ffff:1.2.3.0/128

8.9.3. Paznuuma i net mcidr

CylieCTBEHHBIM pa3/In4YUEeM THUIIOB JAaHHBIX i net u ci dr ABISETCS TO, 4TO i net MPpUHUMAaET 3HAUYEHHUS C
HeHYJIeBEIMU OMTaMU CIIpaBa OT MaCcKH CeTH, a Cci dr — HerT.

IToogcka3ka

Ecnu Bac He ycTpauBaeT BLHIXOIHOM ¢popMaT 3HAYEeHHUH i net i ci dr, mompoOyiiTe GpyHKIHH host ,
t ext u abbrev.
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8.9.4. nacaddr

Tun macaddr mpenHa3sHadeH Ond xpaHeHuss MAC-agpeca, IPpEMeEPOM KOTOPOTO SIBISETCS aagpec CeTEeBOU
nnatel Ethernet (xots MAC-agpeca IpUMeHSIOTCS U OJIS OPYTUX Hejel). BBoguMble 3HaUEHUS MOTYT
3ajaBaThCsA B ciedylomux gopmaTrax:

' 08: 00: 2b: 01: 02: 03’
' 08- 00- 2b- 01- 02- 03’
' 08002b: 010203’

' 08002b- 010203’

' 0800. 2b01. 0203"

' 0800- 2b01- 0203"

' 08002b010203'

Bce aTu puMepH ONpenensoT OOUH U TOT XKe agpec. [llecTHapaTepuynabie IUGPH OT @ 00 f MOTYT OBITH
U B HUKHEM, U B BepXHeM perucrtpe. BrBomsiTcss MAC-agpeca Bcerfia B IIepBoil ¢hopMe.

Craupmapt IEEE 802-2001 cuymTaeT KaHOHMYECKOU ¢dopmoii MAC-ampecoB BTOPYyO (C MHHycaMH), a
B NIepBOM (C OBOETOYMSAMU) IIpeAronaraeT oOpaTHHIM mopsamok OuT, Tak uto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTos1I1€€ BpEMS 3TOMY COTJIAIIIEHUIO TPaKTUYEeCKU HUKTO He CJIenyeT, U yMEeCTHO
OHO OBIJIO TOJILKO AJIS1 YCTAPEBIINX CETEBHIX TPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He meHnsieT
TOPSINOK OUT M BO BCEX IPUHUMAaEMBIX ¢opMaTax Imoapa3yMeBaeTCs TPaAUIIMOHHEIN Topsgok LSB.

I[TocnegHME OATH BXOTHBIX (bOpMaTOB He OIMMCaHEI HU B KaKOM CTaHOapTe.

8.10. buToBbIE CTPOKM

BuToBBIE CTPOKM MPEOCTaBISIOT co0oi mociaemoBaTenbHOCTH M3 1 ¥ 0. MX MOXKHO HCIIONIB30BATh [JIS
XpaHeHus UIi 0ToOpakeHust OMTOBLIX MacoK. B SQL ecTh mBa OuTOBEIX THIa: bi t (n) mbit varying(n),
re N — IOJIOKHUTEILHOE I1eJI0e YHCIIO.

InvHa 3Ha4YeHus TUMA bi t DOJIXKHA B TOYHOCTH PaBHSITHECS N; IIPYU IIOIILITKE COXPaHUTH JaHHEIE OJINHHEE
UM Kopoue mpousoupeT omubka. [JaHHBIe THUIla bit varyi ng MOTYT UMeTh IIEpPEMEHHYIO OJIUHY, HO
He NPEeBBIMIAOIIYI0 N; CTPOKU OOJIbIIeH OIWHBEL He OyAyT NMPUHATH. 3amnuch bit 6e3 ykKazaHUS OJIMHE
paBHO3HauyHa 3anucu bit (1), Torma xak bit varying 6e3 ykaszaHus OJMUHB HOOpPa3yMeBaeT CTPOKY
HeOTrpaHWYEeHHOU [JIUHHI.

IIpumMeuyanue

ITpu mOMBITKE NMPUBECTH 3HAUEHHWEe OUTOBOM CTPOKU K TUMY bit(n), oHO OyOmeT ycedeHO UIU
OOIIOJTHEHO HYJIAMHK CIIpaBa [0 IJIMHBI POBHO n OuT, omubKu mpu 3ToM He OymeT. ITomoOGHBIM
o0pa3oM, eciu SIBHO IIPUBECTU 3HadYeHMe OUTOBOM CTPOKM K Tumy bit varying(n), oHa 6ymeT
ycedeHa CIIpaBa, eCJI¥ e€ [JIMHa IIpeBHIIIaeT n OUT.

CUHTaAKCHC KOHCTAHT OMTOBBIX CTPOK omucaH B [lompasmene 4.1.2.5, a Bce OOCTyIIHBEIE OUTOBHIE
oIepaTophl U GYHKIIUHU IIepedyrciieHsl B Pasgerne 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING5));

| NSERT | NTO test VALUES (B 101', B 00');

| NSERT | NTO test VALUES (B 10', B 101');

HUBHHE HRRRE BHEHHEE BREREE (2) HH HHBHEHHEERRE B8 DIt (3)

| NSERT | NTO test VALUES (B 10'::bit(3), B 101');
SELECT * FROM test;

a | b
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101 | 00
100 | 101

151 xpaHeHUs1 GUTOBOM CTPOKHU MCIIOIB3yeTcs 1o 1 6alTy Oas KaxKaoW I'Pynisl u3 8 OuT, II0C 5 UIn
8 6aliT MOMOJIHUTEIILHO B 3aBUCUMOCTH OT [JIMHBI CTPOKM (HO OJIMHHBIE CTPOKM MOTYT OBITh CIKAThl MU
BEIHECEHEI OTHeJIbHO, KaK OonucaHo B Pasmerne 8.3 MpUMEHUTENILHO K CHUMBOJIBHEIM CTPOKaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe OJ11 TeKCTOBOIro Noucka

Postgres Pro nipenocTrasisieT gBa TUIla OaHHBIX 0711 [IOOOEPZKKU IIOJTHOTEKCTOBOI'O IIOUCKA. TEeKCTOBEIM
IIOMCKOM Ha3hIBaeTCs ollepallisl aHanu3a Habopa JOKyMeHmMo8 ¢ TeKCTOM Ha eCTeCTBEHHOM S3LIKe,
B pe3yjbTaTe KOTOPOU HaXOmATCSA ¢parMeHTH, HauboJiee COOTBETCTBYyIOIIUe 3anpocy. Tum tsvector
IIpencTaBiIsgeT JOKYMEHT B BHe, ONITUMU3NPOBAaHHOM [JIsI TEKCTOBOTI'O IIOMCKA, a t squer y ImpeacTraBiIsgeT
3ampoc TEKCTOBOTO MOMCKa B momo6HoM Bume. bonee mompo6HO 3TO omuchiBaeTcs B ['aBe 12, a Bce
CBsI3aHHHBIE (DYHKIIUU U OIIepaTOPHL HepedncieHsl B Pa3nerne 9.13.

8.11.1. t svector

3HaveHWe TUNa t svect or COOepPzKUT OTCOPTUPOBAHHLIN CITMCOK HEIIOBTOPSIOIINXCS /1€KCeM, T. €. CIIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISTCS K OOHOI (mogpoOHee 3TO omucaHo B ['maBe 12).
CopTupOBKA U UCKITIOYEHUE IIOBTOPSIOIINXCS CJIOB ITPOM3BOAUTCS aBTOMaTUYECKHU IIPU BBOJIE 3HAYEHUS,
KakK II0Ka3aHO B 3TOM IIPUMeEpe:

SELECT '"a fat cat sat on a mat and ate a fat rat'::tsvector;

t svect or
‘a' 'and' 'ate' 'cat' ‘fat' 'mat' 'on' ‘rat' ‘'sat'
[nsi mpencTaBieHUsT B BUAE JIEKCEM HPOOETIOB MJIM 3HAKOB INPENWHAHUS WX HYXKHO 3aKJIIOYUTH B
armocTpodHI:
SELECT $$t he | exeme ' ' contains spaces$$::tsvector;
t svect or
' ' 'contains' 'lexenme' 'spaces' 'the'

(B maHHOM U CJIeOyIOMIMNX TIpUMepax MBI UCIOIb3yeM CTPOKY B AOJJIapax, 4ToOH He AyOGIMpoBaTh BCE
amocTpodbl B TAKUX CTPOKax.) ITpu 3TOM BKIIOYAEeMBIH anmocTpod umm o6paTHYIO KOCYIO YepTy HYXKHO
IPORyOIMPOBATE:

SELECT $$the lexene 'Joe''s' contains a quote$$::tsvector;
t svect or

‘contains' 'lexene' 'quote' 'the'
Tak>ke {15 TeKceM MOKHO yKa3aTh UX IIeJIOUMNCJIEHHEBIE No3UlyUU:

SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and: 8 ate: 9 a: 10 fat: 11
rat:12'::tsvector;
t svect or
'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12
'sat': 4

IMo3uus 0OBIYHO YKa3bIBAET MTOI0KEHHE HCXOOHOTO CII0Ba B HOKyMeHTe. MHopMaIlus 0 PacIol0XKeHUN
CJIOB 3aTeM MOXKET HCIOJIL30BAThCSA OJISA OUeHKU 6au3ocmu. TTo3uIMsS MOXKET 3agaBaThbCs YKMCIOM OT
1 mo 16383; Gonblnre 3HAUYEHHsI IIPOCTO 3aMeHsIIOTCs Ha 16383. Eciu [Oys OgHOM JIeKCeMEl OBazKObl
YKa3hIBAeTCSI OOHO IIOJI0OKEHMe, TAaKoe IIOBTOpPeHue 0TOPachIBaeTCH.

JlekcemaM, [jIst KOTOPHIX 3afaHbl MTO3UIINK, TaKXKe MOXKHO Ha3HAYUTh 8eC, BEIPaKeHHHN OyKBaMu A, B,
Cunu D. Bec D mogpa3yMeBaeTCs 110 YMOJTYaHUIO ¥ [IO9TOMY OH He II0Ka3bIBAeTCS ITPU BEIBOIE:
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SELECT 'a: 1A fat: 2B, 4C cat: 5D ::tsvector;
t svect or

Beca o0On1aHO IIPUMEHAIOTCA OJIA OTPAaXKEeHUA CTPYKTYPEI JOKYMEHTa, HalIpUMeEpP OJId MPUOaHUuA ocoboro
3Ha4YeHHsA CJIOBaM B 3arojlIOBKe II0 CPAaBHEHHWIO CO CJIOBaMHU B 00OBIYHOM TeKcTe. Ha3HauyeHHBIM BecaM
MOZKHO COITIOCTaBUTHh YHMCJIOBEIE IIPDUOPUTETEHI B (bYHKI_II/ISIX PaHXKUWPOBAHUA PE3YJIBTATOB.

BaxHo moHMMaTh, YTO TUM t SVect or caMm 1o cebe He BBITIOTHSIET HOpPpMaJIM3alluIO CJIOB; IIPenrojiaraeTcs,
YTO B COXPaHAEMOM 3HA4YEHHNHU CJIOBA YK€ HOPMAaAJIN30BAHEI ITPUJIOZKEHUEM. HaanMep:

SELECT ' The Fat Rats'::tsvector;
t svect or

"Fat' 'Rats' ' The'

[nst OONBIIMHCTBA AQHTJIOS3BIYHBIX IIPUJIOKEHWIN IIPUBENEHHBIE BHIIIIE CJI0Ba OyOyT CYHTATHCSH
HEHOPMaJIM30BaHHBIMHY, HO AJIs t Svect or 3TO He BaxXHO. [109TOMY UCXOTHBINM HOKYMEHT OOBIYHO CIEIYET
o6paboTtaTh GyHKIIMEN t 0_t Svect or , HOPMaIM3YIOIIEH CII0Ba IOJIS ITOUCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

"fat':2 'rat':3

U sTo mogpobHee ommcano B ['mase 12.

8.11.2. t squery

3HaueHUe t squery COIEepXKUT MCKOMEIE JIeKCeMEBI, 00beUHSIeMble JIOTUYeCKUMU onepaTtopamu & (M),
| (MJIN) u! (HE), a Takke onepatopoMm moucka ¢pa3 <-> (IIPEOIIECTBYET). Takxe momyckaeTcs
Bapuanusa onepatopa I[IPEJNIIIECTBYET Buma <N>, rme N — IieloYmMcClieHHas KOHCTaHTa, 3agaroinas
paccTosiHUe MeXKOy OBYMs UCKOMBIMU JIeKCeMaMU. 3allkCh olepaTopa <- > paBHO3Ha4Ha <1>.

[ rpynnupoBKU OIEPaTOPOB MOTYT HCIONH30BaThCSA CKOOKM. be3 CKOOOK 3TH OIlepaTophl UMEIOT
pa3Hble IPUOPUTETHI, B mopsinke yoOuiBauus: ! (HE), <- > (IIPEOIIECTBYET), & (1) u | (UJIN).

HeckonbKko IpuMepoOB:

SELECT 'fat & rat'::tsquery;
t squery

SELECT 'fat & (rat | cat)'::tsquery;
t squery

SELECT 'fat & rat & ! cat'::tsquery;
t squery

JlekceMaM B tsquery MOIXKHO [OIIOJIHUTEJIBHO COIIOCTaBUThH OYKBEI BECOB, IIPU 3TOM OHU OyOyT
COOTBETCTBOBATh TOJILKO TEM JIeKCeMaM B t svect or , KOTOphble UMeIoT KaKOH-T160 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

"fat': AB & 'cat’
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KpOMe TOTI'0, B JIEKCEMax t squer y MO2KHO MCIIOJIb30BaTh 3HAK * O IIOMCKa II0 Hpe(l)I/IKCY:

SELECT ' super:*'::tsquery;
t squery

9TOT 3alipoc HaﬁHéT BCe CJIOoBa Bt svect or , HAUUWHAIOUINECS C IPHUCTABKU «Super».

AmocTpodHl B JIeKCeMax 3TOr0 THUIIA MOXKHO KMCIIOIL30BaTh TaK XK€, KaK U B JIeKCceMax B t svect or ; ¥ Tak
e, Kak U [IJIsI THIa t svect or , Heo6xoauMasi HOpMaaIn3allKus CJI0Ba M0JIXKHA BEIIIOIHATLCS O0 IPUBEOSHMS
3HAYEHUs K TUITY t squery. [IJIsT TaKO¥ HOpMalU3allu¥ yIOOHO UCIT0Ih30BaTh GYHKIIUIO t O_t squery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

"fat': AB & 'cat'

3ameThbTe, 4TO QYHKIUA t 0_t squery 6ymeT o6pabaTriBaTh IPeUKCH ITOJT0OHO IPYTHUM CII0BaM, IIO3TOMY
cllefymolee CpaBHeHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate’ ) @to_tsquery( 'postgres:*' );
?col um?

TaK Kak post gr es mpeobpa3yeTcss CTEMMEDPOM B post gr :

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

¥ 9Ta IIPUCTABKa HaXOOUTCs B IpeoOpa3oBaHHOU ¢opMe cioBa post gr aduat e.

8.12. Tun UUID

Tun paHHBIX uui d coxXpaHsSeT yHUBepCalbHBEle YHUKaNbHble npeHTuukatophl (Universally Unique
Identifiers, UUID), onpemenénurie B RFC 4122, ISO/IEC 9834-8:2005 m cBsf3aHHBIX CTaHOapTax.
(B HekoTophix cucTteMax 3TO0 HasbiBaeTca GUID, rmobGajiibHBIM YHUKAJBHBIM HIOEHTUPUKATOPOM.)
9ToT umeHTHU(UKATOP IpeAcTaBnseT coboii 128-6uTHOe 3HauYeHUE, TeHEPUPYEMOE CIelHalbHbIM
aJITOPUTMOM, NPAKTUYECKU TapaHTUPYIOIIUM, UYTO 3THUM K€ aJITOPUTMOM OHO He OyHeT IOIy4eHO
Oosnpille HUTOe B Mupe. TakuMm o6pa3oM, 5TU HAOeHTUDUKATOPHI OYOYT YHUKAJIbHBIMU U B
pacrpenesiEHHBIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e AJaHHHBIX, KaK 3HAYEHUS TeHEepaTOpPOB
IOCJIemOBaTEILHOCTEN.

UUID 3anucheiBaeTcsi B BHOE IIOCJIEOOBATEIbHOCTH INMEeCTHAAIAaTEPUYHBEIX IUOP B HUIKHEM PETUCTPE,
pa3fme€HHBIX 3HaKaMU MUHYCa Ha HEeCKOJIbKO I'PYIIN, B TAKOM IIOpsAKe: rpymnma us 8 uudp, 3a Hell Tpu
rpynmnsl U3 4 mudp U, HaKoHel, rpymma u3 12 nudp, 94To B CyMMe coCTaBisgeT 32 HuGPHl U IPefACcTaBlIsgeT
128 6urT. I[Tpumep UUID B 3TOM CTaHOapTHOM BHUTE:

aleebc99- 9c0b- 4ef 8- bb6d- 6bb9bd380all

Postgres Pro Takxke mpruHUMaeT aJlbTePHATUBHEIE BAPUAHTH: IIHPH B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amuCh, 3aK/IIOYEHHYIO B GUTYPHBIE CKOOKH, 3amuch 0e3 MUHYCOB HJIM C MUHYCAaMH, Pa3OesIsioNiuMU
mo0ble TPYIIIH U3 YeTHIPEX 1udpp. Hampumep:

AOEEBC99- 9C0B- 4EF8- BB6D- 6BB9BD380A11
{a0eebc99- 9cOb- 4ef 8- bb6d- 6bb9bd380a11}
a0eebc999c0b4ef 8bb6d6bb9bd380all

alee- bc99- 9c0Ob- 4ef 8- bb6d- 6bb9- bd38- 0all
{a0eebc99- 9cOb4ef 8- bb6d6bb9- bd380all}

BriBomuTCSI 3HAUEHHE 9TOr0 THIA BCerfa B CTaHOTAapPTHOM BHUE.
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B Postgres Pro BcTpoeHbI GYHKIIUY XpaHeHUs U cpaBHeHUA ugeHTudukatopoB UUID, HO HET BHYTPEHHEH
dyuruu reHepupoBanusa UUID, moToMy 4TO He CyLIIECTBYET KaKOTO-TO €OWHCTBEHHOTI'O aJrOpPUTMa,
HOOXOOAIIero Ojs Bcex npunoxeHud. CreHepupoBath UUID MOXKHO C IIOMOIIBIO OONOJIHUTEIBHOTO
mopmynsa uuid-0ossp, B KOTOPOM peajrn30BaHBl HECKOJBKO CTAHOAPTHEIX aJITOPUTMOB, a MOXKHO
BOCIIONIb30BAaThCS MOMYJIEM PYCrypto, rae Toxke ecTh QyHKUMA reHepupoBanus ciaydainsix UUID. Kpome
TOTO, MOXKHO CHEeJIaTh 9TO B KJIMEHTCKOM IIPUIOXKEHWHU UK B OPYTrod OuOIMOTEeKe, MOOKITIOUEHHON Ha
CTOpPOHE cepBepa.

8.13. Tun XML

Tun xm mpenHa3HayeH fis xpaHeHus XML-maHHBIX. Ero mperMyIecTBO IO CPAaBHEHUIO C OOBIYHBIM
TUIIOM text B TOM, YTO OH IIPOBEPsSET BBOOUWMEIE 3HAQYEHUS Ha OOIYCTUMOCTEH IO npaBunaM XML u
oJig paboTh C HUM ecTh Tunobe3onacHble QyHKIMYM; cM. Pasgen 9.14. [I51g “CIIOIb30BaHUS 3TOTO THUIA
OUCTPUOYTUB OOJIZKEH OBITh CKOMIIUIUPOBaH B KoHpuUrypaumu configure --with-1ibxm .

Tunm xm MOXKeT COXpPaHAThH IIPABUJIBHO O(QOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a Takxke (¢HparMeHTH «COOEPKUMOTO», ONpefesiseMble KaK MeHee OTrpaHUYEeHHBIE «Y3/bl
dokymeHma» B momenu maHHbIX XQuery u XPath. [IpyruMu cjioBaMu, 9TO 0O3Ha4aeT, YTO BO pparMeHTax
COEPKUMOTO MOXKET OBITH HECKOJIBKO 3JIEMEHTOB BEPXHETO YPOBHS WMJIM TEKCTOBBIX Y3JI0B. fABiseTCS
JIM HEKOTOpOoe 3HaueHUWe TUMa Xnl IIOJTHBIM OOKYMEHTOM MJIM (PparMeHTOM CONEPKUMOTO, ITO3BOJISET
OlIpeNeIuTh BrIpazkeHue X - ######## | S DOCUMVENT.

8.13.1. CozpaHue XML-3HauyeHuH

YToO6H MOMYyYUTh 3HAUEHUE TUNA XM M3 TEKCTOBOU CTPOKH, UCIIOJIB3yHUTEe QYHKIIUIO XM par se:
XMLPARSE ( { DOCUMENT | CONTENT } val ue)
[Tpumepsr:

XMLPARSE ( DOCUMENT ' <?xm version="1. 0" ?><book><titl e>Manual </titl e><chapter>...</
chapt er ></ book>")
XMLPARSE ( CONTENT ' abc<f oo>bar </ f oo><bar >f oo</ bar >')

XoTs B cranmapTe SQL omucaH TOIBKO OOMH CII0C00 Tpeobpa30BaHus TEKCTOBBLIX CTPOK B XML-3HaueHwus,
cnenudryeckuii cuntakcuc Postgres Pro:

xm ' <foo>bar </ foo>'
' <f oo>bar </ foo>"::xn

TO2XKe ONOIIyCTHUM.

Tun xn He mpoBepsieT BBopuMble 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBneHus
THIIa JOKyMEHTAa),Jake eCJIM B HUX IIPUCYTCTBYIOT cChlIKa Ha DTD. B HacTrosmee Bpemsa B PostgreSQL
TaKXKe HeT BCTPOEHHOU MOANEPKKH APYTUX Pa3HOBUOHOCTEU cxeM, HanpuMep XML Schema.

ObOpaTHasi omepalius, IIOIy4YeHHEe TEKCTOBOM CTPOKHM U3 XNl , BHIMIOJIHSETCS C MOMOIIbI0 (GYHKITUU
xm serialize:
XMLSERI ALI ZE ( { DOCUMENT | CONTENT } ######## AS ### )

3mech OOMMyCTUMEIN ### — char act er, character varyi ng unu t ext (MM UX ICEBOOHUMEI). Y B maHHOM
ciny4dae craugapTt SQL mpemycMaTpuBaeT TOJMBKO OOUH CIIOCco0 mpeoOpa3oBaHus Xl B THUI TEKCTOBBIX
CTPOK, HO Postgres Pro 1mo3BossieT IpoCcTO IPUBECTH 3HAUYEHUE K HYKHOMY THIIY.

ITpu mpeoOGpal3oBaHWM TEKCTOBOM CTPOKH B THUO Xnl wiau HaoOGOpoT 6e3 HCIIONb30BaHUS (QYHKITHUH
XMLPARSE um XM.SERI ALI ZE, BeIOOp pexxmma DOCUMENT mmam CONTENT ompepmenseTrcs HapaMeTPoM
KoHpurypanuu ceaHca «XML option», ycTaHOBUTL KOTOPBIM MOXKHO CJIEAyIOIIel CcTaHOapTHOM!
KOMAaHOOM:

SET XML OPTI ON { DOCUMENT | CONTENT };
UM TAaKO¥ KoMaHIou B nyxe Postgres Pro:
SET xm option TO { DOCUVENT | CONTENT };
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I[lo ymMmon4uaHMiO 3TOT HmapaMeTp uMeeT 3HaueHue CONTENT, Tak 4TO momyckKaioTcs Bce dhopmbl XML-
OaHHLBIX.

13.2. O6paboTKka KOAUPOBKHU

Ecnu Ha cTOpOHE cepBepa M KiueHTa M B XML-gaHHEIX UCIIONB3YIOTCSA pPa3Hble KOOUPOBKM CHUMBOJIOB,
C 3TUM MOTYT BO3HHKaTh MIpoO6ieMbl. Korma 3ampochkl mepemaioTcsi Ha CepBep, a WX Pe3yIIbTaThl
BO3BPAIIIAIOTCS KJIMEHTY B OOBIYHOM TEKCTOBOM pexkuMe, Postgres Pro mpeobGpa3yeT Bce mepefgaBaeMbIe
TEKCTOBEIE OaHHBIE B KOOWPOBKY [JII COOTBETCTBYIOILEM CTOPOHBL; CM. Pazmen 22.3. B ToM uucne
9TO IIPOMCXOOUT U CO CTPOKOBBIMU IIpeAcTaBieHusMU XML-maHHBIX, MOOOOHBIMH TEM, UTO ITOKa3aHHI
B IOpemeoymux mpuMepax. OOBYHO 3TO O3HAYaeT, YTO OOBABIEHHS KOOWPOBKHU, COOepzKallluecs B
XML-gaHHBIX, MOTYT HE COOTBETCTBOBAThH HEHMCTBUTEILHOCTH, KOTa TEKCTOBAS CTPOKa mpeobpa3yeTcs
U3 OOHOM KOOWPOBKHM B OPYI'yI0 IIpM Iepefaude HOaHHBIX MeXOy KJIMEHTOM K CepBepoM, TaK KakK
mogoOHbBIE BKIIOYEHHBIE B JaHHBIE OOBSBIEHHS He OyOyT M3MEHEHH aBTOMAaTHYeCKHu. [IJIs1 pelleHus
9TOM ITPO06JIEMBI OOBSABIEHUS KOOUPOBKHU, COMEPKAIINECS B TEKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT Xl ,
IIPOCTO UZHOPUPYIOMCA U Ipepnonaraercs, 4To XML-comepKuMoe IPEnCcTaBIEHO B TEKYIIEN KOOUPOBKE
cepBepa. Kak crmemcTBue, O IPaBUIbHONM 00pPabOTKH TaKHUX CTPOK ¢ XML-OaHHBIMH KIIHEHT OOJIKEH
mnmepemaBaTh UX B CBOEH TeKylled KomupoBKe. I cepBepa He BaxKHO, OyOeT JU KJIMEHT [JIsi 3TOTO
mpeoOpa30BEIBAaTh MOKYMEHTH B CBOIO KOOWPOBKY, WM HU3MEHHUT €€, Impexae 4YeM IiepefgaBaTb eMy
maHHBIE. [Ipu BEIBOOe 3HauUeHWs Tuma Xnl He comepzkaT OOBSIBIEHUS KOOWUPOBKH, a KJIMEHT OOJIXKEH
npepnrosaraThk, YTO BCe JaHHBIE IIOCTYIIAIOT B €T0 TEKYIel KOOUPOBKE.

Ecnu mapaMeTpsl 3amrpoca IepefalTcs Ha CEPBEP U OH BO3BpalllaeT pe3ynbTaThl KIUEHTY B ABOUYHOM
pexuMe, KOOUPOBKa CUMBOJIOB He Ipeobpa3yeTcs, TaK YTO BO3HUKAET Ipyras cutyauus. B aToMm ciydae
00bsiBNIEHNEe KOOUPOBKU B XML mpuHUMaeTCs BO BHUMaHUE, a €CJIM ero HeT, TO IIPeAlojaraeTcs, 4To
manHbBle 3akopupoBaHsl B UTF-8 (3TO cooTBeTCcTByeT craHmapTy XML; 3ameTtsTe, uTOo Postgres Pro ne
nopgnepxkuBaeT UTF-16). TIpu BEIBoAe B maHHbIe OymeT mobaBiieHo 00BbsBIIEHNE KOOUPOBKY, BRIOPaHHOM
Ha cTopoHe KnueHTa (H0 ecnu 93T0 UTF-8, 00baBieHue OymeT OnyIeHo).

Camo coboit, XML-manntbie B Postgres Pro 6ynyT o6pabaThiBaThCs ropa3no 3¢ dekTuBHee, Korga u B XML-
IaHHEBIX, U Ha CTOPOHE KJINEHTa, U Ha CTOPOHE CepBepa UCIIOIb3YeTCS OOHa KOOUPOBKA. TaK KaK BHYTPU
XML-pmaunsle npencrasnsiorcas B UTF-8, onTuManbHBIM BapuaHT, KOTOa Ha CepBepe TakxkKe BhIOpaHa
kogupoBka UTF-8.

BHHUMaHHue

HekoTroprie XML-GyHKIUH CIIOCOOHBI paboTaTh HCKIMIOUUTeNnbHO C ASCII-maHHBIMH, €CJH
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 9TO U3BeCTHAsI 0COOEHHOCTh QyHKIUH xpat h() .

8.13.3. O6bpaweHue K XML-3HauYeHusM

Tuno xm oTnn4daeTcs OT OPYTHX TeM, YTO OJI1 HETrO He OlpefesieHbl HUKaKWe OIepPaTOpHl CPaBHEHUS,
TakK KaK YETKO OIMPENeJIEHHOTO U YHUBEPCAIbHOI'O aJiropuTMa cpaBHeHust XML-gaHHBIX HE CYIIIECTBYET.
OmHO U3 CIeACTBUM 3TOr0 — HENb3s OTGUIBTPOBATh CTPOKHU TaOJIUIIEI, CPAaBHUB CTOJIOEI] XM C MCKOMBIM
3HaueHueM. [loaTomy oObIYHO XML-3HaYEeHUS MOJKHBI OOIOTHATHCS OTHEJIbHBIM KIIIOYEBBIM IIOJIEM,
HanpuMmep ID. MoxXHO Take cpaBHUBaTh XML-3HauyeHusi, npeoOpa30oBaB UX CHadajla B TEKCTOBHIE
CTPOKH, HO 3aMEeThTE, YTO C YUETOM creludpuku XML-maHHBIX 3TOT METOH MPAaKTUYeCKU OECII0JIe3eH.

N3-3a 0TCYyTCTBUS OIEPATOPOB CPaBHEHUS [AJIs TUMA Xl , OJist cTon01Ia 3TOTO TUITA TaKXKe HEeTb3s CO30aTh
uHpekc. [ToaTomy, Korma TpebyeTcst OLICTPHIN TTOUCK B XML maHHBIX, 000HUTH 3TO OrPaHUYEHNE MOXKHO,
TpUBeAs OaHHbIE K TUIY TEKCTOBOW CTPOKM W MPOMHAEKCUPOBAB 3TU CTPOKH, MO0 MPOUMHOEKCUPOBAB
BripaxkeHue XPath. KoHeyHO cam 3ampoc mpu 3TOM CleAyeT U3MEHUTh, YTOOBI TTOUCK BHITIONTHSIJICS TIO
WHOEKCUPOBAHHOMY BHIPAXKEHUIO.

IInna yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO UCIIOJIb30BaTh PyHKIMU ITIOTHOTEKCTOBOTO ITIOKCKa
B Postgres Pro. OmHako 9T0O TpebyeT oIrpenesIEHHOM ITIOATOTOBKY JaHHBIX, YTO OucTpudyTus Postgres Pro
TIOKa He IoOepXKuBaeT.
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8.14. Tunsbl JSON

Tunet JSON npemHasHauveHH Oy xpaHenus maHHbIX J[SON (JavaScript Object Notation, 3amucs o6bseKTa
JavaScript) cornacuo craumapty RFC 7159. Takue maHHbIe MOXKHO XPaHUTh U B TUIIEe t ext , HO Tuns JSON
JIy4Ilie TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoOuMoOe 3HaueHue ¢popmarty JSON. 115 paboTel C HUMHA
€CTh TaKXkKe HEeCKOJIbKO CIIellHalbHbIX QYHKIINYM U onepaTopoB; cM. Pazmen 9.15.

CymiecTByIOT OBa Tuma gaHHBIX JSON: j son u j sonb. OHU DPUHUMAIOT Ha BXOIL NOYMuU OJMHAKOBLIE
HaOOpH 3HAYEHWM, a OT/JIMYAIOTCS TJIaBHEIM 00pa3oM C TOYKHU 3peHus 3dpdexktuBHOCTH. THI | Son
CoXpaHsieT TOYHYIO KOITMIO BBEIEHHOIO TEKCTa, KOTOPY (GYHKIHUM 00pabOoTKM MOIXKHBI pa3dbupaTrh
3aHOBO IIPM KaKOOM BBITIOJTHEHWM 3aIlpoca, TOrfda KaK [aHHBIE | Sonb coxpaHSIOTCSA B pa3oOpaHHOM
IBOMYHOM (popMaTe, 4YTO HECKOJILKO 3aMefijIsieT BBO M3-3a IpeoOpPa30BaHus, HO 3HAUUTEIbHO YCKOPSET
00paboTKy, He Tpebysi MHOTOKpPAaTHOTO pa3bopa TekcTa. Kpome Toro, | Sonb moggepxKuBaeT MHAEKCAIIUIO,
YTO TOXKE MOXKeT ObITh 0YEHb I10JIE3HO.

Tak KakK THI j SON COXpaHsSeT TOYHYI0 KOIIMI0 BBEOEHHOTO TEKCTa, OH COXPaHSeT CeMaHTU4YeCKU
He3Haualre Ipobebl MeXay 3JIeMeHTaMHM, a TakK¥Xke Nopsamok kiodel B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COIOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCe IAphl KIIIOY/3HAYEHUE.
(®dynkIMu 00paboTKU OYOYyT CUMTATh OEMCTBUTENBHOM IOCIeOHIO Iapy.) Tun j sonb, HanpoTus, He
coxpaHsieT MPOoOesbl, MOPSAOK KJIouel M 3HAUeHUs C OyOnupylommMucs KiaodaMu. ECIu Bo BXOOHBIX
IaHHBIX OKA3bIBAIOTCA OyOIUPYIOIINecs KJII0UU, COXPaHsIeTCs TOJILKO IIocyielHee 3HaUeHUe.

71 GONBIIMHCTBA MPUIOKEHUH IIPeANoYTHTeIbHee XpaHuTh daHHEIe JSON B Tume j sonb (ecim HeT
0COOBIX MPOTUBOIIOKA3aHU, HallpUMeD BazKHEI IIPEXKHUE HPEIII0IOKEHHS O IOPSIOKE KII04Yei 00 bEKTOB).

Postgres Pro mo3BonseT MCIIONb30BaTh TOJIBKO OOHY KOOUPOBKY CHMBOJIOB B 0a3e HaHHHBIX, IO3TOMY
manHbIe JSON He GYOyT ITOJTHOCTHIO COOTBETCTBOBATH CelU(UKAIINY, €CJIN KOTUPOBKa 0a3bl JaHHBLIX HE
UTF-8. I1pu aToM Heb3st OyAeT BCTaBUTh CUMBOJIHI, HEIPECTaBUMEBIE B KOOIUPOBKE CepBepa, 1 Hao60poT,
IOIIYCTUMEIMH OYIYT CUMBOJIBL, IIpeiCTaBUMbIEe B KOIUPOBKe cepBepa, Ho He B UTF-8.

RFC 7159 paspemraeT BKJo4aTh B cTpoku JSON cneunocnemoBaTenbHOCcTH Unicode B Bume \ uXXXX.
B ¢yukiuio BBOma OJi TUIIa | SON 3TU CIEUIOCTIENOBATEJILHOCTH [ONYCKAlOTCA BHE 3aBUCUMOCTU
OT KOOUPOBKMU 0Oa3bl OaHHBIX, U IIPOBEPSETCS TOJBKO MIPaABUJILHOCTh MX CHHTAKCHCa (3a \ U JOXKHEI
clefoBaTh YeThIpe IIeCTHaAgUaTepuuyHbx Iudpsl). OpHako, GyHKUMSA BBOAa OJis TUIa j sonb 6Gomee
CTporas: oHa He JONyCcKaeT cremnmnocienoBaTenbHocTu Unicode s He ASCII-cuMBOIOB (CUMBOJIOB IIOCJIE
U+007F), ecnu KonupoBKa 6a3bl mauHbix He UTF8. Tun j sonb Takke He npuHuMaeT \ u0000 (Tak KakK 3TO
3HaueHUe He MOXKeT ObITh TPeACTaBIeHo B Tulie t ext Postgres Pro) u TpebyeT, 4TOOLI CypporaTHEIE ITaphl
Unicode ucmosib30BamuCh OIS IIPENCTaBIE€HUS CUMBOJIOB BHE OCHOBHOM MHOTOSI3LIKOBOM IIJTIOCKOCTHU
(BMP) npaBunbHo. KoppekTHBIE cliennocienoBaTenbHocT Unicode mpeobpa3yoTcs OIS XpaHEeHUus B
cootBeTcTByOmUi cuMBoy ASCII nnu UTF8 (sT0 mompasyMeBaeT CBOpauMBaHUE CYpPpPOTaTHBIX IIap B
OOVH CHUMBOJI).

IIpuMmeyanue

Muorue wu3 ¢yurnuii ob6paborku JSON, onwucamabie B Paspmene 9.15, mnpeo6pas3yooT
cruenmnociaenoBaTenbHOCTH Unicode B OOBIYHBIE CHMBOJIBI, IIO3TOMY MOTYT BBIIAaBaTh IOTOOHEIE
oIMOKHM, Jaxke ecjIM UM Ha BXOI IIOCTYyIIaeT THUI j SON, a He j sonb. To, 4To ¢yHKIIMS BBOOA B THUII
j son He MPOM3BOOUT ITUX ITPOBEPOK, MOXKHO CUMUTATh UCTOPUYECKUM apTedaKTOM, XOTS 3TO U
IIO3BOJISIET IIPOCTO COXPaHATh (HO He obpabaTeiBaTh) B JSON cmemnkonel Unicode B 6a3e HaHHBIX
¢ kogupoBkoi He UTF8. Boobime ke, 110 BO3MOXKHOCTH CclegyeT u3beraTb CMeIeHus CIIEIIKOI0B
Unicode B JSON ¢ kogupoBKo# 6a30# maHHbIX He UTF8.

ITpu mpeobGpa3oBaHuKM BBOOUMOIro TekcTa JSON B Tum j sonb, IpMMHUTHBHBIE THUIBI, onucaHHbele B RFC
7159, mo cyTu oToOpaxkarmTCcsa B COOCTBeHHBIe TUIH Postgres Pro kak mokazano B Tabmnuie 8.23. Takum
006pa3oM, K COmEPKUMOMY THIIA | SONb TPembsSBASIOTCS HEKOTOPHIE MOIOIHUTEIbHBEIE TPeOOBaHUS,
NPOOUKTOBAHHBEIE OTPaHUYEHUSIMHM IIPENCTaBJI€eHUs HHUIXKeJIeXKallleTo THUIla MHaHHBIX, KOTOpHIE He
PacCIpOCTPaHAIOTCS HH Ha THUI j son, HHM Ha ¢opmaT JSON BoobOmie. B wacTHocTH, THHI | sonb He
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IPpUHUMAaET 4YHCIia, BHIXOAAIIME 3a Oualla30H TUIla JaHHBIX Postgres Pro nuneric, Torma Kak c j son
TAKOT0 OTpaHUYeHUs HeT. Takue orpaHNYeHUs, HaKlagblBaeMble peanu3anyuei, OIIyCKaloTCSa COTJIacHO
RFC 7159. OgHako, Ha IIpakKTHKe TaKue mpobiieMbl 0ojiee BEPOSITHH B OPYTUX peanu3allusgx, TaK Kak
00bIYHO TPpUMUTUBHEINA TUIl JSON nunber mpencTaBisieTCcs B BUOE YHCJIA C IIJIaBalOIed TOYKOU TBOMHOM
touHocTu IEEE 754 (uto RFC 7159 ssBHO npu3HaET u gonyckaert). [Ipu ucnonb3oBanuu JSON B KauecTBe
dbopmaTta oO6MeHa HAHHBIMU C TAKUMU CUCTEMaMU CIeAyeT YYUTHIBATh PUCKU IIOTEPU TOYHOCTH YUCE]I,
xpaHuBIIuXCA B Postgres Pro.

W manpoTus, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLe OrpaHNYeHUus B ¢opMaTe BBOJa IPUMUTUBHEIX
tunos JSON, He akTyanbHEIE OJIT COOTBETCTBYIOMUX TUNIOB Postgres Pro.

Taoauna 8.23. IlpumutuBHbIie TUNBI JSON U cooTBeTCcTBYIOHNIHE MM THNBI Postgres Pro

IIpuMmuTuBHBIA THI JSON Tun Postgres Pro 3amMeuaHusT

string t ext \u0000 He poIyckKaeTCs, Kak He
ASCII cumMmBOJ, ecim KOOWPOBKa
6a3el maHHEIX He UTF8

nunber nuneric 3uaueHuss NaN m infinity He
OOIIyCKaloTCs

bool ean bool ean IlonnyCckarTCsA TOJIBKO BapUaHTE
true m false (B HUXHEM
perucTpe)

nul | (merT) NULL B SQL uMeeT ApyTro¥ CMBICT

8.14.1. CMHTaKCUC BBOAMMbIX U BbIBOOUMbIX 3Ha4YeHun JSON

CuHTaKCHUC BBOfa/BeIBoAa TUNHOB JaHHBIX J[SON cooTtBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEIX BEIPaskKeHUU C THUIIOM j son (Uju j sonb):

- - HUHHHHY HUHHHHRTY] HHRHERHE R SRR R
- - HUHHHHHY HERHEHHHRY HHSRY BUHE HRHEE,  #HSREE # #assssd, true, fal se ### nul |
SELECT '5'::json;

- - HHHRHHE B HEHE B SR SRR (SRR SR SR HEHE HHRE)
SELECT '[1, 2, "foo", null]'::json;

- - R, SRR B SR # R
- - BB, HEE HEHE BT — B B HEHHE H B
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

- - HEHHHHR # OHHRHHHE SHEHE SHAHARHTHSRE SRR HTHS AR #RRHH S
SELECT '{"foo0": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kaxk 6bI7T0 CKa3aHO paHee, Korga 3HaueHue JSON BBOOUTCS M 3aTeM BBEIBOOUTCS 0e3 HOMOIHUTEIbHOMN
00paboTKM, THUII | SON BEIBOOUT TOT XK€ TEKCT, YTO MOCTYIHJI Ha BXOH, a j Sonb He coxpaHseT
CeMaHTHYeCKH He3Hayvalllie JeTajH, TaKue Kak npobensl. Hampumep, TIOCMOTPUTE Ha 9TH PA3IUYHS:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;

j son

{"bar": "baz", "balance": 7.77, "active":false}

(1 row

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
j sonb

{"bar": "baz", "active": false, "balance": 7.77}

(1 row
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8

IlepBas cemMaHTUYECKU HE3HAYUMAS JEeTallb, 3aCTyKUBAIOIIAsi BHUMAHUS: C j SONb Yuciia BRIBOOSTCS I10
IIpaBUIaM HUXKEJIeXallero TUma nunmeri c. Ha mpakTuke 9TO 03HAYaET, YTO YUC/IA, 3aJaHHBIE B 3aIIUCH
c E, 6ynyT BbIBeeHEI 63 HE€, HalpUMeD:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json | j sonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OmHako, KaK BHUIOHO M3 9TOr0 IIPUMEPA, j Sonb coXpaHsieT KOHeUHbIe HYJIM APOOHOI0 YHCa, XOTS OHU U
He UMEIOT CEMaHTUYECKOM 3HAaUMMOCTH, B YaCTHOCTH [IJIsI IPOBEPKHU Ha PaBEHCTBO.

14.2. Dd¢dekTuBHaa opraHmsaumus 0oKyMmeHToB JSON

IIpencraBnsaTh manHHble B JSON MoxXHO ropa3no 6oree rubko, 4yeM B TPAOUIIMOHHOM DPEJISIIMOHHOMN
MOMesiN OaHHBIX, YTO OYEHb IPUBJIEKATEJIbHO TaM, I'le HeT JKECTKux ycnioBuii. U oba sTux momxopma
BIIOJIHE MOTYT COCYIIIECTBOBaTh U HOOIOJHATH APYT Opyra B OOHOM IpuioxKeHuu. OOHAKO Oaxe OJis
PUJIOKEHUHM, KOTOPHIM HYyXHa MaKCUMajbHasi T'MOKOCTh, PeKOMeHOyeTcsi, Y4T0oOh moKyMeHTH JSON
UMeNIN HEKOTOpYyio (UKCUPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOBIYHO HEe HaBA3BIBAETCS XKECTKO
(xoTa MOXKHO [OeKjlapaTUBHO [UKTOBaTh HEKOTOPHle OM3HecC-TIpaBujia), HO KOrda OHa HpefcKa3yeMma,
CTAHOBUTCS TIOpa3fo IIpOllle IIKHcaTh 3alpoChH, KOTOpPHIE M3BJIEKAIOT I[OJe3Hble AaHHBIe U3 Habopa
«OOKYMEHTOB» (MH(popMauuu) B Tabiutie.

IMannbie JSON, Kak U gaHHBIE JTIOOLIX OIPYTUX TUIIOB, XPAHSAIIKECs B TaOmuIlax, HaX0OsaTCs 100 KOHTPOJIeM
MexXaHM3Ma IIapajiIeJIbHOrO0 HOCTyIla. XOTS XPaHUTL OOJbININE OOKYMEHTHI BIIOJIHE BO3MOXKHO, He
3abnIBaliTe, UTO ITPU MTI000M U3MEHEHNH YCTaHaBIUBaeTCs OJIOKMPOBKA BCElM CTPOKH (Ha YPOBHE CTPOKHM).
ITosTOoMy mjsi ONTHUMH3AIMKU OJOKMPOBOK TPAH3AKIUN, H3IMEHSIONINX OAaHHBIE, CTOUT OTPAHUYUUTH
pa3sMep HmokyMeHTOB JSON pa3yMHBIMU OpenenaMu. B upmeane Kaxabid OoKyMeHT JSON momxkeH
co00ii TIpeICcTaBAsITh aTOMapPHBIN MHGOPMAIIMOHHLIN GJT0K, KOTOPBIM, COTJIAaCHO OM3HEC-TOTUKe, HEeIb3s
pa3menuTh Ha MEHbININE, MHOANBUOYAIbHO U3MeHsIeMble OJI0KH.

8.14.3. NMpoBepKMU Ha BXOXXAEHUe U cyLlecTBoOBaHue j sonb

IIpoBepka 8xodcOeHUss — BaxXHasi OCOOEHHOCTHL THUIIA | Sonb, He mMMeloIllas aHajora [OJjIsd THIIA j Son.
OTa IpoBepKa OIIpedesseT, BXOOUT JIU OOWH OOKYMEHT | sonb B mpyrou. B crepymomux nmpumepax
BO3BpalllaeTCs UCTUHHOE 3HaueHue (KpoMe YIIOMSIHYTHIX UCKIIOUEeHMM):

- - HHHRHH HHRREH] BT TR U B R TR
SELECT '"foo"'::jsonb @ '"foo"'::jsonb;

- - HUHRHE # HERHHE HHRREE HHRREY H HRREHE HHRRE
SELECT '[1, 2, 3]'::jsonb @ '[1, 3]'::jsonb;

- - HURRHH HERREHT B BT B B, HHHERRE B SR B BRI
SELECT '[1, 2, 3]'::jsonb @ '[3, 1]'::jsonb;

- - H BRI HHR SRR H B B
SELECT '[1, 2, 3]'::jsonb @ '[1, 2, 2]'::]jsonb;

- - HHRRHY H HERRE HHERE BT B B B B
SELECT ' {"product": "PostgreSQ.", "version": 9.4, "jsonb": true}'::jsonb @
"{"version": 9.4}'::]sonb;

- - HURRH HHRRRE BRI BT #
- - HERRH HHHRHE,  HHHE 8 HHHHERREY SRR SRR fRE
SELECT '[1, 2, [1, 3]]'::jsonb @ '[1, 3]'::jsonb; -- ###### fal se

- - H#t B HERRR SRR SR, TR SRR R
SELECT '[1, 2, [1, 3]]'::jsonb @ '[[1, 3]]'::]jsonb;
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- - HUSRHHHHIT,  HHE HERREEHEE B SRR
SELECT '{"foo": {"bar": "baz"}}'::jsonb @ '{"bar": "baz"}'::jsonb; -- ###### false

- - HEHR # HHARRE HHHAGRRE HH SRR HRRREE HERERE H HERREE # HRREE HHERRE
SELECT ' {"foo": {"bar": "baz"}}'::jsonb @ '{"foo": {}}'::jsonb;

OOMMY OPUHIIUII 3TOM HPOBEPKU B TOM, YTO BXOMAIIUN OOBEKT [OIXKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOKHO, ITOCJIe UCKITIOYEeHMS U3 CoflepzKallero o6beKTa
JTUIITHUX 3JIEMEHTOB MaCCHUBa WU I1ap KiIlo4/3HadeHue. Ho mOMHUTE, YTO MOPSANOK 3JIEMEHTOB MacCHUBa
IIJI IIPOBEPKU Ha BXOXK[EeHNEe He MMeeT 3HaYeHUs, a ITOBTOPSIOINIUECS 3JIeMEHThE MaCcCHUBa CUUTAIOTCS
TOJIBKO OOUH pPa3.

B xauecTBe 0COO0OTO HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPKaTh
IIPDUMHUTHUBHOE 3HAYEHHE:

- - H HRHE HHARRE HHHARE HHHHTR TR R
SELECT '["foo0", "bar"]'::jsonb @ '"bar"'::jsonb;

- - HEHR HHHHHTRRE HHARREE SRR # RREE HHERRRE - - BRREHE HERRREEE B
SELECT ""bar"'::jsonb @ '["bar"]'::jsonb; -- ###### fal se

s Ttuma j sonb BBeOEH TaKXKe OMIEpPaTOp CYyW,ecmeosaHus, KOTOPHIM SBISETCS Bapualued Ha TeMy
BXOXK[IEHUS: OH IIPOBEPSET, ABISETCSA JIM CTPOKa (3alaHHas B BUMEe 3HAYEHUS t ext) KIII0YOM OOBEKTa
UJI¥ 3JIEMEHTOM MacCUBa Ha BepXHEM ypPOBHe 3Ha4UeHUd | Sonb. B cnenyromux npruMepax BO3BpalllaeTcsa
HUCTHUHHOE 3HadeHUe (KpoMe YIIOMSHYTHIX UCKITIOUeHNN):

- - HURRH HHARREHHHT B TR TR TR
SELECT '["foo0", "bar", "baz"]'::jsonb ? 'bar';

- - HURRH HHARREHHT B BT T B
SELECT '{"foo0": "bar"}'::jsonb ? 'foo';

- - HESRHHH SR B TR
SELECT '{"foo0": "bar"}'::jsonb ? 'bar