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NpeoucnoBue

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

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

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

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

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

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

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

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

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

1. Yto Takoe Postgres Pro Standard?

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

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

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

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

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

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

IIpumeuyanue

Postgres Pro Standard npepocraBnseTcsa IO clepyolued nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeJIbHO 03HAKOMBTECH C YCIIOBUSIMU JIUIIEH3UM, IIPEXKOE YEM
3arpyzarTh U UCnoiab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnu4aioT oT PostgreSQL crenyrolue yCOBepIIeHCTBOBAHM:

VnydieHHBIE MEeXaHM3M IIPOBEPKU OJTIOKMPOBOK, HE OKa3bIBAIOUINM OTPUIIAQTENBHOIO BIUSIHUSA Ha
IPOM3BOOUTEIBHOCTS.

VmMmenbiieHne 00bEMa 3anuceit B WAL, reHepupyeMbIX IPU onepalusax CREATE INDEX C MHAeKCaMU
GiST, GIN u SP-GiST.

YBenudeHHasi CKOPOCTh U 9OHEKTUBHOCTD NJIaHUPOBaHUSA OJIS Pa3IUYHBIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE NTOTPebOIeHNe TaMsATU TpU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
I[loGaBneHMe BpeMEHHU MJIaHUPOBaHUS B MHGOPMAIIHUIO, BEIBOOUMYIO MoAyjeM auto explain.
B03MOXKHOCTE 3aMeHHI HyJIeBOTo OaiiTa 3amadHbIM ASCII-cHMBOJIOM IIPU 3arpy3Ke JaHHBIX C
IIOMOIIILI0 KOMaHOEI COPY FROM. (CM. onmucaHue napaMmetrpa nul byte replacement on import.)
Hcnonb3opanue ICU Ha Bcex miaThopMax C LeIbio 00eCcIevuTsb n1aTGpopMOHe3aBUCUMYIO
COPTHUPOBKY [OJI pa3/IMYHEIX JIoKasel. [1o yMondaHuio IpoBakep IIpaBUjI COPTUPOBKHU icu
3aeUCTByeTCs OJid BCeX JIoKasel, 3a UCKIIoYeHueM C U POSIX. (CM. [logpaspen 22.2.2.)
Peanusanus mexanusma PTRACK, mo3Bosisiiomiero nporpaMmme pg probackup oTciexuBaTh
U3MEHEHUS CTPAHUI IIPU CO3[aHNM MHKPEMEHTAIbHEIX PE3€ePBHBIX KOIIUH.

CornacoBaHHOe YTeHHE Ha BeOOMbBIX cepBepax. (Cm. WAITLSN.)

IIpencraBneHue pg_recovery_settings, 0OTOOpaKalollee TEKyIe TapaMeTPEl BOCCTAHOBIIEHUS U3
daiina recovery.conf.

HN3meHeHUE IIapaMeTpoOB B recovery.conf oe3 rmepesallyCKa cepBepa.

YnyumeHnus pegakTUpOBaHUS B KOMaHOHOM CTpoKe ¢ ucnonbloBanueM WinEditLine B Bepcuu psql
ot Windows, B TOM 4HuCJie TToAfepKKa aBTOAOIIOIHEHNEe B KOHCOJM Psl ¥ m3aMeHeHUe KOTUPOBKU
psql mo ymomuanuio Ha UTF-8.

YaubdunupoBanHas CTPYKTypa ITaKeTOB OBOUYHBIX (haijIoB OJI BCeX OUCTPUOYTUBOB Linux,
yIpoIamiias MUTPaluio MeXAy HUMHU U [TI03BOJISIONIas YCTaHABINBATh HECKOJIBKO PA3JIMYHBIX
nponykToB Ha 6a3e PostgreSQL coBMmecTHO 6e3 Kakux-nub6o KoHGnIuKToB. (CMm. I'aBy 16.)

Postgres Pro Standard Takzke BKJII0YaeT CIeOyIOUINEe OOIOHUTEJIbHbIE MOLYIIU:

Mogyne dump stat, TO3BONAIOMMNYE COXPAHATh CTATUCTUKY OJaHHBIX IPU PE3€PBHOM KONIMPOBAHUU U
BOCCTAHOBJIEHUH.

Mogyns fasttrun, KOTOphIN IPegoCTaBIsIeT TPaH3aKIMOHHO-HEOEe30MacHy0 GYHKIUIO IJId YyCeYeHU s
BpPEeMeHHHIX TabIUI], YTO IPemoTBpAllaeT pa3pacTaHue KaTaiora pg_class.

Mognyns fulleq, mpemocTaBAONINN TOTOTHUTEILHBIN OTIEPAaTOP PAaBEHCTBA AJI COBMECTUMOCTH C
Microsoft SQL Server.

Mopyns hunspell-dict, mpegocTaBnsiOUINi CI0Bapu OIS psafa A3BIKOB.

Mogynb jsquery, peanus3yomui CuelanbHbIN A3EIK 3alIPOCOB I1g 3(pHEeKTUBHOTO ITOUCKA I10
WHOEKCY B CTPYKTYPUPOBaHHBIX fJaHHBIX J[SONB.

Cnyx0a MOHUTOPUHTA Mamonsu, UCIIOJIHEHHas B BuAe areHTta Zabbix.

Mopynbs mchar, mpegocTaBnSgOIINI TOIIOTHUTENBHBIN TUII JAaHHBIX OJISI COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogyns online analyze, mpuBHOCSIIUY Habop QYHKITNI, KOTOPLle HEMEOJIEHHO OOHOBIISIOT
CTaTHUCTUKY B I1eJIeBHIX TaOIUIlaxX MOCJie onepanuii INSERT, UPDATE, DELETE MM SELECT INTO B HUX.
ITyn coepurenuy pgbouncer.

Monyne pg pathman mpepocTaBnsseT ONTUMU3UPOBAHHBIN MeXaHU3M CEKIIMOHUPOBAHUS, a TaKXKe
GyHKIIMY OJ151 CO3aHUs U VIIPABIEHUS CEKITUSIMMU.

pg probackup — MeHenOXKep pe3epPBHOT0 KOIUPOBaHUS U BOCCTAHOBJIEHUS.
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* VYrtunura pgpro controldata, moka3siBaiomas yrnpaBiagooIlyio nHbopManuio kinacrepa BT
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTHUMOCTH KJjlacTepa U/UIu cepBepa.

* Mogyns pg query state, matommii BO3MOKHOCTE Y3HaBaTh TEKYIlee COCTOSHYE BHIIOTHEHUS
3ampocoB B 06CIyKMBAIOIIEM IIPOIIECCE.

* Vrtunuta pg repack mnsg peopraHusanuu TabIuII.

* Mogynb pg tsparser — anbTepHATUBHEINM aHAIN3aTOP TEKCTOBOTO IIOMCKA.

* Mopyns pg variables, npemocTaBnsomui GyHKIMY Oy paboTH C TEPEMEHHBIMU PA3JIMYHBIX TUIIOB.

* Mopyns plantuner, go6aBisOMIUi TOAAEPKKY YKA3aHUHN OJI MJIAHUPOBIIUKA, TOTKTIOYAIOMINX UITH
OTKJII0YAIOIINX OIpenelEHHbIe HHOEKCH IIPU BHIIOTHEHUU 3alpoca.

e Mogyns shared ispell, mO3BOISAIONINE pa3MeCTUTh CIOBAPH B O0IIEH MaMsITH.

e Mogynb sr_plan, IO3BONSAIONINY COXPAHSATH U BOCCTAHABINBATh IIJIaHLI 3alIPOCOB.

Brinycku Postgres Pro Standard cnepyioT 3a BeimyckaMmu PostgreSQL, X0oTs MHOTa MOTYT BBIITYCKaThCSA
yamie. CxeMa BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha cxeMe BEepPCUOHMPOBAHUSA
PostgreSQL u BKITI0O4YaeT OOTOIHUTEIILHYIO UGPY.

3. KpaTtkaa uctopusa PostgreSQL

OOGBEKTHO-PENSIIMOHHAS CHUCTEMa YIpPaBjeHus 0a3aMu HAHHBIX, MMeHyeMas ceromHs PostgreSQL,
npouszouuia oT nakera POSTGRES, manucanuoro B bepknu, KanudopHuiickoMm yHuBepcurete. Ilocie
OBYyX mecstuneTui padpabotku PostgreSQL ctan camoit pa3puToii CYB]l ¢ OTKPBITHIM MCXOIHBEIM KOOOM.

3.1. NpoekT POSTGRES B bepknu

3

ITpoekt POSTGRES, Bo3rimaBnsieMbli npodeccopoM Maiikiom CToyHOpPeWKepoM, CIOHCHUPOBAIU
areHTcTBO DARPA nipu Muno6oposs! CIIIA, YiipaBneHue BoeHHEIX uccienoBanuit (ARO), HaumoHambHEBIHM
Hayunrii ®onp (NSF) um komnanms ESL, Inc. Peanmsamus POSTGRES Hawamace B 1986 .
ITepBOoHauanbHbLIe KOHIEIIIINK CUCTEMEL ObLIN IIpeNCcTaBIeHEl B JOKyMeHTe ston86, a onucanue nepBou
MOMEeJIN JaHHHIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl IpaBUII TOra ObLI ITpeAcTaBieH B ston87a. CyTh
¥ apXUTEKTypa MeHe[XKepa XpaHuIuIa OblJii pacnucaHsl B ston87b.

C tex mop POSTGRES mpoiméi HeCKOIbKO 3TAlloB Pa3BUTHA. [IlepBas «memMoBepcus» 3apaborana B 1987
u Onlma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcusi 1, onucanzas B ston90a, Owinma
BHIITYyIIleHA [J11 HECKOJIbKMX BHEIIIHUX [10JIb30BaTesiel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CHCTEMEI
mpaBun (ston89), ona Orina nmepemenana (ston90b), u B Bepcuu 2, BeIIyIeHHOUN B mioHe 1990, Oniia
y2Ke HoBas cucteMa IpaBui. B 1991 Brimina Bepcus 3, B KOTOPOM ITOSBUIACH MOAHEPKKA Pa3THYHBIX
MeHeIXKepOoB XpaHUJNIa, yJIyYIIeHHBIM MCIIOJIHUTEJNL 3allpOCOB U IIepelrcaHHas CHCTeMa ITpaBHIIL.
IMocnepytomue BeITycKu [0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPABIIEHBI Ha YIyYIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES nipuMeHSICS OJIs peann3aliii MHOXKeCTBa HCCIeq0BaTEeIbCKUX U IPOU3BOACTBEHHBIX 3a1ay.
B wmx uwmcme: cucrtema aHanu3a (UHAHCOBBIX [AHHHIX, HAKeT MOHUTOPHWHTra PabOTHl pPEaKTUBHHIX
mBuraTesnel, 6a3a HAaHHBIX HaOIIOOEeHWM 3a acTepoupmaMu, 0a3a HaHHBIX MeOUITMHCKOW MHGOPMAIINH,
HECKOJIbKO Teorpaduueckux wuHpopmamuoHHEX cucteM. POSTGRES TakkKe HCIIONBb30BAJICS [IJIs
o0ydyeHUsT B HECKONIbKUX yHHBepcuTeTax. Hakonen, kommanus Illustra Information Technologies
(rmo3ke craBIllas 4acTbhio Informix, KoTopasi ceiyac IpuHanjexxuT [BM) BOCIIOIb30BajllaCk KOIOM U
Halllla eMy KoMMepueckoe npuMeHeHue. B KoHie 1992 POSTGRES cran ocHoBHOU CYB]l Hay4HOTrO
BBEIUHCIIUTEJILHOTO IpoeKTa Sequoia 2000.

B 1993 umcio BHEIIHHUX MOJIb30BaTeNeld ymBouwiaoch. CTajo OYEBHUOHO, YTO OOCHyXKWBaHUE Koma U
nonmepxkKKa 3aHMMaeT CIIMIIKOM MHOT'O BpEMEHM, M ero He XBaTaeT Ha HcciienoBaHus. [[JI9 CHUXKEHUS
aToi Harpy3ku npoekT POSTGRES B Bepkiiu Obl1 opuIlMaabHO 3aKPHIT Ha Bepcuu 4.2.

2. Postgres95

B 1994 Ouppu IO u Oxonnu Yen mobaBunu B POSTGRES uHTepmpetatop s3bika SQL. YkKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 onyOuKoBaH B MIHTepHeTe 1 Hadall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX H3MEHEHHH OH cTan OwicTpee u ymobHee. Postgres95 Bepcum 1.0.x paboran
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npuMmepHo Ha 30-50% OvicTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). [Tomumo
WUCIIPABJIEHUS OIINOOK, TPOUIOIIIH CIIEAYIONINE U3MEHEHUS:

¢ Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeticHas
6ubnuoTeka libpg yHacnemoBana cBo€ uMs ot PostQUEL.) ITog3anpockl He MOoOaepKUBaIUCh OO
BeIXoma PostgreSQL (cM. HUXKe), XOTSI UX MOZKHO OHIJI0O MMUTHPOBATh B Postgres95 ¢ momoirsio
ImoJib30BaTeNbCcKUX GyHKIUM SQL. Brinu 3aHOBO pean30BaHbl arperaTHbie GyHKIuu. Takxke
[IOSIBUIIACh ITOOAePKKa IIPenIoXKeHNusT GROUP BY.

e Ins nHTepakTUBHEIX SQL-3anpocos Oniya pa3paboTaHa HOBas IIporpamMma (psql), KkoTopas
ucnonb3oBana GNU Readline. Ctapas nporpaMMa monitor cTtajia He HyXKHa.

* TlosaBunack HOBas KIUEHTCKasd OubnuoTera libpgtcl Ons nopaepxkku Tcl-kmueHToB. [Tpumep
0007104KY, pgtclsh, IpeacTaBisAii HOBble KOMaHaw Tcl mis B3amMopelricTBusa nporpaMum Tcl ¢
cepBepoM Postgres95s.

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

* VYpameHa cucteMa IIPABHUJI Ha YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIPDABUJIa COXPAHUIINUCE.

¢ C BCXOOHBIM KOOOM CTaI¥ PaACIPOCTPAHATHCS KpaTKUe OMMKMCAHUS BO3MOXKHOCTEN CTaHIAapPTHOTO
SQL, a Takxke camoro Postgres95.

e Ilnsa c6opku ucnombloBanca GNU make (BMecto BSD make). Kpome Toro, cTamo BO3MOXKHO
ckoMnunupoBaThk Postgres95 ¢ HemomgudunupoBanHou Bepcueit GCC (6110 UCIPaBIIEHO
BhIpaBHUBaHUE OaHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMsa «Postgres95» He BHIOEPXKHUT HUCILITAHME BpeMeHeM. MBI BeIOpau
HOBoe mMs, PostgreSQL, oTpazxaloiiee cBsIi3b Mexkmy opuruHaibHeIM POSTGRES u 6onee mo3mHUMH
Bepcusamu ¢ nogpgepxkkou SQL. B To ke BpeMs1, MbI IIPOAOJIZKUIA HyMepanuio Bepcuii ¢ 6.0, BEpHYBILIMCh
K IIOCJIegOoBaTENbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

w

Muorue npoponxaioT Ha3bBaTh PostgreSQL ummenem «Postgres» (Temeph yXke penko 3arjiaBHLIMU
OykBaMM) N0 TpPamULUMU WIU [JIS IIPOCTOTHL. ITO Ha3BaHMWE 3aKPENUJIOCh KaK IICEBOOHUM UJIU
HedopManbHOe 0O603HaYEHNE,

B nmponecce paspabotku Postgres95 oCHOBHBIMU 3ajadaMM OBINIM ITOMCK U IMOHMMaHUE CYIeCTBYIOIIUX
npobmem B cepBepHOoM Kome. C mepexogoM K PostgreSQL akIleHTHI CMECTUIINCh K peanu3alluid HOBBIX
byHKIIUE 1 BO3MOXKHOCTEN, XO0TS paboTa IPOA0JIKaeTCsS BO BCEX HAllpaBJIeHUAX.

4. CornaweHus

CrnenyoIye CornalieHus UCIOIb3YIOTCS B OMMMCAHUAX KOMaH: KBafipaTHEIE CKOOKY ([ u ]) 0003HAYaioT
HeoOs13aTenbHBIe YacTh. (B omucanuu KoMaHm Tcl BMeCTO HMX HCIIONL3YIOTCS 3HAKM BOIpoca (?), Kak
npuHaTo B Tcl.) ®durypHbie ckKOOKM ({ M }) ¥ BepTHUKalbHas 4yepTa (|) 0603HaAUaT BEHIOOP OOHOTIO U3
IpenIoKEeHHBIX BapUaHTOB. MHOTOTOYME (. . .) O3HA4YaeT, YTO IPEOBIAYIINY 3JIeMEeHT MOKHO ITIOBTOPUTS.

HNHorma pns sicHocTH KoMaHAul SQL mpemBapsioTCsS OpPHUTIAlIleHHeM =>, a KOMaHOLl 000JIOYKH —
IIpUTJIallleHUEM $.

ITom adMuHUCMpPamMopom 30ech OOBIYHO ITOHUMAETCS YEJIOBEK, OTBETCTBEHHHEIN 3a YCTAHOBKY M 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO HCIIONIb3yeT WX JKeJlaeT UCIIOJIb30BaTh JII060H
KOMIIOHEHT cucTeMbl Postgres Pro. 9Tu posu He ClieAyeT BOCIIPUHUMATD CIIUIIKOM Y3KO0, TaK KakK B 9TOMU
KHHUTEe HeT ONpenenéHHbIX HOMyIIeHnH OTHOCUTEIIHHO IIPOLeqypP CUCTEMHOTO afMUHUCTPUPOBAHUSI.

5. Kak npaBunabHO cooOwunTtb 00 oLLMOKe

Ecnu BeI HaliméTe ommbKYy B Postgres Pro, maiiTe HaMm 3HaTh 0 Hell. Biraromapst Bamemy oT4€Ty 00 omuoke,
Postgres Pro craHert eimé 6oJjiee Haf€KHBIM, Befb [axKe IIPU CaMOM BBHICOKOM Ka4yeCTBe KOia HeJIb3s
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TapaHTUPOBATh, YTO KaXKObIM OJI0K 1 Kaxpas pyakums Postgres Pro 6yneTt paboTaTh Be3ae U IPH JTI0OBIX
00CTOSITETBCTBAX.

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

5.1. AMarHocTtuka owunbok

IIpexne ueM coobmiaTh 00 oIubKe, IMOXKaayWcTa, MPOYUTANTE M IepeduTailiTe MOKyMEHTAllUui0 U
ybenuTech, 4TO BOOOIIle BO3MOXKHO CHeJIaTh TO, YTO Bl XOTUTE. EC/TU 13 JOKyMeHTaluu HeICHO, MOXKHO
9TO CHeflaTh WM HeT, IoXKalylhcTa, coobmuTe U 06 5ToM (Torda 3To omuOKa B AoKyMeHTaluu). Eciou
BBISICHSIETCS, UTO IIporpaMMa [ejlaeT YTO-TO He TaK, KaK HalKucaHOo B JOKyMEHTAIluH, 3TO TOXKe OIubKa.
BoT nuik HEKOTOPBIE IPUMEPHI BO3MOKHBIX OUTMOOK:

¢ TIporpaMMa 3aBepIIIaeTCs C aBaPUHHBIM CUTHAJIOM MJIH COOOIeH1eM 00 omnoKe omeparunoHHON
CHCTEeMEHI, YKa3hIBaloIlel Ha mpobiemMy B mporpamMmme. (B KauecTBe KOHTPIpUMEPa MOXKHO IIPUBECTH
coobIieHne «HeT MecTa Ha IUCKe» — 3Ty MIPOOIeMY BB [OIXKHEI PEIIUTh CaMH.)

e IIporpaMma BHIOAET HENPABUIBHBLIN PE3YIbTAT [ JIIOOBIX BBOIMMEIX JaHHBIX.
e TIporpaMMa OTKa3bBaeTCs IPUHUMATh JONYCTUMELE (COTIaCHO HJOKyMEHTAallul) HaHHEIe.

¢ IIporpaMma OpuHHUMAaeET HEOIYCTUMbBIE JaHHBIE 0e3 coobmenus 00 omubKe UK IPeayIpeRKaeHIs.
Ho moMHUTe: TO, YTO BHI CUUTAETE HEOOIIYCTUMEBIM, MBI MOJKEM CUUTAThH TPHUEMIIeMBIM
pacIIupeHueM UIIH COBMECTUMBIM C IIPUHSTOMH ITPAKTUKOM.

* He ymaétcs ycTaHOBUTH Postgres Pro Ha moggepzKuBaeMoi miaT@opMe, BBITIOTHSI ST
COOTBETCTBYIOIINE UHCTPYKITHH.

3mech mmop, «IIporpaMMoli» IMoApPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOIHAEMEBIN (aliyl, a He UCKITIOUYUTEILHO
CEepPBEPHEBIN IPOIIECC.

MepnnenHas paboTa MM BBICOKAsi 3arpy3Ka PEeCypcoB — 3TO He 00513aTesbHO omwmbKa. Takke MOXKET
He OBITh OIIMOKOM KaKoe-TO HeCOOTBeTCTBHMEe CTaHmapTy SQL, eclium TOJIBKO SIBHO He OeKJIapUpPyeTcs
COOTBETCTBHE B TAHHOM acHeKTe.

5.2. YTo cooOwaThb

Coo06miass o mpob6reMe, ImocTapaiiTech M3JIOKUTH Bce (akTh. B kKaxkmom otuéTe 00 omubke crienyer
yKa3aTk:

* TouHyI0 IOCIENOBATEIFHOCTD HEUCTBUM [IJIS BOCIPOU3BENeHUS IIPOOJIeMbl, HAYWHASA C 3anycKd
npozpammysi. OHa HOJIKHA OBITH CAMOLOCTATOYHOW; €CJIM BBIBOL 3aBUCUT OT JAHHHIX B TAOIMIAX, TO
HEJIOCTAaTOYHO COOOIIUTEL OOUH JIUIIb SELECT, 6€3 MPeAIecTBYOIINX OIepPaTOPOB CREATE TABLE U
INSERT.

Jyamu#t popMmaTt TecTa st npobiem ¢ SQL — ¢aiin, KoTopeIM MOXKHO IepegaTh mporpaMmme psql

u yBUmeTh npobnemy. (M ybenurecs, 4To B BameM daiine ~/.psglrc HUYero HeT.) CaMbIii IPOCTOMU
cr10co6 MONMyYUTh TAaKOU (aiiyi — BHITPY3UTH OOBABIEHUS TaONuUl U faHHBIe, He0OXOOUMEIE IS
CO3[aHu4 IOJIUTOHA, C IOMOIIbI0 pg dump, a 3aTeM mo6aBUTH TPo6JIeMHBIHM 3anpoc. [ToctapaiiTecs
COKpaTUTh pa3Mep Balllero TECTOBOI'O IpUMepa, XOTS 3TO He abCcomoTHO Heobxonumo. Ecnu omubka
BOCITPOM3BOMIUTCSI, Mbl HAWOEM €€ B II000M CiIydae.

Ecnu Balie IpunoKeHUe UCIONIb3yeT KaKOU-TO APYTroW KINueHTCKul nuTepdetiic, Hanpumep PHP,
MOKajyucTa, MOMBITalTECh CBECTU OMIMOKY K IMTPOGJIEMHBIM 3aIlIpoCcaM.

° Pe3y.TII>TaT, KOTOpI:IfI BEI IIOJIy4a€eTe. Ecnu ecthb COOGI.T.[GHI/IG 006 OI.HI/I6Ke, oKaxurte ero. Ecnu
IIporpaMMa 3aBepliaeTcCda OO KoM OHepaHI/IOHHOfI CHUCTEMEHI, COO6H.[I/IT8 o Heul. Unu ecnmu HU4Yero He
IIPOUCXOOUT, OTPA3UTE 3TO. IDaxe ecnu B pe3yJibTaTe Ballero TeCTa IIPOUCXOOUT cboi IIPOTrPaMMEBI
HUJIA 9TO-TO O4YE€BHUOHOE, MBI MO2KE€M HeE Ha6HIOJIaTI> 3TOI0 'y cebs. Hpome BCEro 6y1:[eT CKOIILPOBAThb
TEKCT C TepMHHAJIa, €CJIM 3TO BO3MO2KHO.
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[TpemucnoBue

ITpumeuyanue

Ecnu BB ymoMuHaeTe cooliieHure 06 omubKe, moxKanyicTa, yKaxXKuTe ero B Haubosee IMOTHOM
¢dopme. Hanpumep, B psql, m1st 3TOro cHavasa BBEIIIOTHUTE \set VERBOSITY verbose.

Ecnu BB MUTHPYyeETE COOOIIEHUS U3 )KypHaja COOBITHI cepBepa, IIPUCBONUTE MapaMeTpy
BHITIOJTHEHUS log error verbosity 3HaYeHUe verbose, YTOOH KypHas OblT Hauboee
TOAPOOHBIM.

ITpumeuyanue

B cnyuae ¢daTanpHbIX 0mHO0K COOOIIEHNE HA CTOPOHE KJIMEHTa MOXKET He COIepKaTh BCIO
HeoOxoguMyto nHbopMaruio. IToxkanyicTa, TakKe U3yYuTe KypHAJ cepBepa 0a3 HaHHBIX.

* OueHb BaXXHO OTMETUTH, KaKou Pe3yIbTaT BEI OZKHUOAJIN IIOJIYYHUTE. HO}KaHyfICTa, IIPDUBOOUTE
OKUTaeMbIl pe3ybTaT, €CJIIn 3TO YMECTHO.

* Bce IIapaMeTpPhI KOMaHOHOU CTPOKHU U OPYyIrue rnmapaMeTpPHI 3allyCKa, BKIII049asa BCE CBA3aHHEIE
IIepeMeHHbIe OKPY2XKEeHUA UJIn (baI;'IHBI KOH(I)I/Il"ypa].[I/II/I, KOTODPEBIE BBEI U3SMEHAIIN.

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

* Bepcuio Postgres Pro. YTo6®I BEISCHUTh BEPCHUIO CEPBEPA, K KOTOPOMY BB TTOOKJTIOYEHBI, MOXKHO
BBIIIOJIHUTH KOMaHOy SELECT pgpro_version();. BOonpIIMHCTBO MCIOJIHAEMEBIX IIporpaMm TaKixKe
MOAAepPKMBAIOT TapaMeTpP —-version; KAK MUHUMYM [OJIKHO paboTaTh postgres —--version M
psqgl —-version.

* CeepeHus o mnatdopMe, BKIOYass Ha3BaHUE U BEPCHUIO simpa, 6ubmuoTeku C, XapaKTePUCTUKHU
mpolieccopa, IaMsTu U T. 1.

5.3. Kypa coobwaTb

B of6mem cnydae moceiiaTk coolineHus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
ITPOCHM Bac HaMHUCaTh MHHOPMATUBHYIO TEMY ITHMChMa, BO3MOXKHO BKJTIOUMB B HEE YaCTh COOOIIeHus 00
ommobke.

He otmpaBmstiTe oTuéTel 00 ommbOKax, cunenuduyHbIX O Postgres Pro, Ha ampec MOOOepzKKHU
PostgreSQL, Tak kak Postgres Pro He mnopmmepzkuBaeTcsi coobilectBoM PostgreSQL. OpmHako BEHI
MOZKeTe Coo0IIaTh M0 agpecy <pgsql-bugs@lists.postgresql.org> 000 BceX oIuOKaxX, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Ballla ommOKa He CBs3aHa C ocobeHHOCTIMHU Postgres Pro, He mochaiTe CcOO0OIIEeHUS
B CIIMCKM PACCBUIKKA [JII II0NIb30BaTEleM, HaIpUMeEpP B <pgsgl-sgl@lists.postgresql.org> HIU
<pgsgl-general@lists.postgresql.org>. DTH PACCHIIKKA IpemgHa3HAYeHBI OJIsI OTBETOB Ha BOIIPOCHI
TI0JIb30BaTeNel, ¥ UX ITOANUCUYUKY OOBIYHO HEe XOTST ITony4aTh coolineHus ob omubKax, 6omee TOro, OHU
BPSIT JTM UCHPABSIT UX.

Takxe, IOXKAaJIyHuCTa, He OTIPaBIISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COHUCOK IIpeHa3Ha4YeH [AjIs oOCyKIOeHUs pa3pabdoTKu
PostgreSQL, u OymeT nyuiie, ecnu cooOieHus o6 omwubkax OymyT CyIlecTBOBAaTh OTHEIbHO. MEI
nepeHecéM oOcyXkpeHHe Balllel omubOKU B pgsgl-hackers, ecnu cBsizaHHasa ¢ PostgreSQL mpo6Giema
norpebyeT OOTOJIHUTEILHOTO 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. YcTaHOBKaA

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

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

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

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

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

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

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

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

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

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

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

1 . . .. . .

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




Hauamno

BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTHIHTH IIPEOIonaraioT TaKoe HMS II0 YMOJYaHWIO, TaK YTO BHI CMOIXKETEe YIPOCTUTL BBOM
KoMmaHA. YToOwI co3gaTh 6a3y mJaHHHIX C TAKMM MMEHEeM, IIPOCTO BBEOHUTE:

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

$ psql mydb

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

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (11.13.1)

Type "help" for help.

mydb=>

ITocnenusAs CTPOKA MOKET BHTJIAOETH U TaK:

mydb=#

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

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

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

mydb=> SELECT pgpro_version();

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

PostgresPro 11.13.1 on x86_64-pc-linux—-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2,
64-bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He B0 TCsa SQL-onmepaTtopamu. OHu
HaAYMHAIOTCSA ¢ 0OpaTHOM KOCOM 4epThl, «\». Hampumep, BBl MOXKeTe IMOYYUTh CIIPABKY 10 PA3JIMYHBEIM
SQL-komangam Postgres Pro, BBeps:

mydb=> \h

YTOGHL BEIUTHU U3 psqgl, BBEOUTE:
mydb=> \q

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

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

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

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 310 pesasiuuoHHas cucmema ynpasaeHus 6azamu daHHbix (PCYB]I). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHus OaHHBIMU, IpeCTaBIeHHBIMU B BULEe omHoweHul (relation). OTHOIIeHUE
— 93TO MaTeMaTHW4YeCKM TOYHOe Oo003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWUIlaX Tak
pacIpoCTpaHEeHO CEerofHs, YTO 3TO KaXKeTCs CaMBIM OYEeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux croco0GoB opraHm3anum 06a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIePalMOHHBIX CHUCTeMaX 00pa3yloT mepapxXudecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHUBHO Pa3BUBAIOTCS
00BEKTHO-OPHMEHTUPOBaHHBIE 6a3bl JaHHBIX.

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

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

date date

)i

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

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

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

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

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

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

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

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

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiIHeHue 3anpoca

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

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

B pesynbTaTe ODOJIXKHO IOJIYYUTHCH:

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

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

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

U nmony4uts B pe3ynbrare:

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

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

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

SELECT * FROM weather

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

BbI MOKETE TIONTYYUTE PE3YJIBTATH 3ampoca B OMPeAeNéHHOM MOPSOKe:

SELECT * FROM weather
ORDER BY city;

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

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

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

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoenpuHeHus Tadbnuuy,

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

IIpuMmeyanue

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

39TO MOXKXHO cHeJiaTh C IIOMOIIbIO cienymimero 3armpoca:

SELECT *
FROM weather, cities
WHERE city = name;

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

OO6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIYYeHHBIX JaHHBIX:

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

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjioxeHus DISTINCT aBTOMaTHYECKU yIOPSAAOYMBAET CTPOKM, TaK YTO ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT ONpefesIEHHOT0 MOPsAKa CTPOK IOCcie DISTINCT.
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» HasBauue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUILHO U 00BSICHSIETCS TEM, UTO CTOJIOIEI
TabnUIl weather M cities ObITHM 0OBegUHEHEI. XOTS Ha MPAaKTHUKE 9TO HEXeJIaTeIbHO, I03TOMY
nque Hepqu/ICJII/ITb Hy}KHbIe CTOHGLIBI SIBHO, a HEe HUCIIOJIb30BaTh *

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SELECT Wl.city, Wl.temp_lo AS low, Wl.temp_hi AS high,
W2.city, W2.temp_lo AS low, W2.temp_hi AS high
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FROM weather W1, weather W2
WHERE Wl.temp_lo < W2.temp_lo
AND Wl.temp_hi > W2.temp_hi;

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

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

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

Brl GymeTe BCTpedaTh COKpAIEHUSI TAKOT'O0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

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

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

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

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

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

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

San Francisco
(1 row)

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

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

SELECT city, max(temp_1lo)
FROM weather
GROUP BY city;
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city | max
_______________ +_____
Hayward \ 37
San Francisco | 46
(2 rows)

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

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

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

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

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

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

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

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

2.8. I3MeHeHue BaHHbIX

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

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHE NaHHBIX:

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

2.9. YoaneHue paHHbIX

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

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

SELECT * FROM weather;

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

(2 rows)

OcTeperanTech OIepaTopoB BHUAa
DELETE FROM mMg TabIHIEBIL

Bes yka3aHus ycioBUs DELETE YOAIUT 8Ce CTPOKM HAHHOU TaGIMIIEL, IIOTHOCTHIO OUYUCTUT €é. [Ipu aToM
cucTeMa He IIOIIPOCUT BaC MOATBEPOUTH Ollepaltuio!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

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

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

3.2. NMNpeancrasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHelwHUe KJII04YM

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

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
date date
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)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

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

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

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00BbeINHAET IOCJIENOBAaTEIbHOCTh OEUCTBUHM B OOHY ollepaliuio "Bcé unu Hu4Yero". ITpoMexXyTOdYHEIE
COCTOSIHUSA BHYTPU IIOCJIEOOBaTEILHOCTU He BUOHEL OPYIUM TpPaH3aKIUAM, M eCJIi 4YTO-TO [IoMellaeT
YCIIENTHO 3aBepIINTh TPAH3aKIIMI0, HU OOUH K3 pe3yJIbTaTOB 3TUX AEUCTBUN He COXpaHUTCSI B Oase
OaHHBIX.

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YYTET IPUXo[ B oToeneHuu boba, uinu Hao60poT. [I03TOMY CBOMCTBO TPaH3aKIINM "BCE UITH
HUYero" MOJIKHO OmpenessiTh He TOJIbKO, KaK M3MEeHEeHHsI COXPaHSIoTCcsS B 0a3e HaHHBIX, HO M KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

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

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

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

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmene 9.21, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

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

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
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 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

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

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

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

UPDATE MY_TABLE SET A

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

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

UPDATE my_table SET a = 5;

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

UPDATE "my_table" SET "a" = 5;

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

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

Us"d\0061t\+000061"

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

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

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

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

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

YToOH cenaTh CIeICUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAXKIH.

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

4.1.2. KOHCTaAHTHI

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

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

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

(").

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

SELECT 'foo'
'bar';

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

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

Taonuia 4.1. CoernmnocijienoBare/ILHOCTH

CroenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GOpMHEI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

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

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

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

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

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

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

BHHUMaHHue

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

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

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOI ¢ KomgoM 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocneposatenbHocTAMM Unicode

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

Us'd\0061t\+000061"

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

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

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

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

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

LJHPPBI

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

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

Heckonbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

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

HM3HayanbHO HA3HAYEHHBIM THII HAaHHBIX YMHCJIOBOM KOHCTAHTBEI 3TO TOJBKO OTIIPaBHAs TOYKa [JIS
aJITOPHUTMOB OIIPEEIeHus TUIla. B OONBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojiee MNOOXOOSIIEeMy THIIY MOJIS HAHHOTO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHI MOIXKETEe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOE 3HAYEeHNE KaK 3HaYeHHE OIpPeneléHHOrO THIla, TPUBEIST

28



Cunrtakcuc SQL

ero THUII K HykHOoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOe 3HAUYeHNe PacCMaTPHUBAJIOCh KakK
uMeroInee TUIl real (float4), HaIuCaB:

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

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

4.1.2.7. KOHCTaHTbI ApPYrux TUNoBs

4

KOHCTaHTy 006bIYHO20 THIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0c000B:

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

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

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

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

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

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

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

1.3. OnepaTopsbl

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

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

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

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

~1@# %"~ &| 7

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

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

4.1.4. CneuMasnbHble 3HAKU

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

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

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

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

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

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

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

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

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

4.1.5. KomMmeHTapum

4

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

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

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

/* MHOTOCTPOUYHLIE KOMMEHTAPHH

* C BIOXEHHOCTLIO: /* BIOXEHHBIM GIOK KOMMEHTapud */

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

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

1.6. NpuopuTteThbl ONepaTopoB

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

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

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

SELECT (5 !') - 6;

TakoBa 1leHa paciIupsIeMOCTHU.

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

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

Postgres Pro

[] clieBa-HampaBo BHIOOP 37IeMEeHTa MacCHUBa

+ - CcIIpaBa-HalleBO VHapHBIU IIJIIOC, YHAPHBIN MUHYC

A CclIeBa-HamIpaBo BO3BeJIeHUE B CTEIIEHb

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

+ - cleBa-HalpaBo CJIOJK€HMeE, BEIUNTaHue

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

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

<> =<=>=<> oIepaTophl CPAaBHEHUS

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

NOT CIIpaBa-HaJieBO JIOTU4eCKOe OTpHUIlaHUEe

AND cleBa-HalpaBo JIoTU4YeCcKas KOHBIOHKIU A

OR CJieBa-HallIpaBO JIorTu4YeCKad OU3BIOHKIIUA

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

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

SELECT 3 OPERATOR (pg_catalog.+) 4;

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

IIpuMmeyanue

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

4.2. Boipa>keHua 3Ha4YeHunA

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

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

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

* BrIpaxeHUe C UHOEKCOM

* BripaxkeHue BriOopa noss

e [IpumeHeHue onepartopa

* BrI30B QyHKINU

e ArperaTHOe BhIpaXKeHUe

* BrI30B OKOHHOM QYHKIIUU

e [IpuBegeHme TUMIOB

e TIpuMeHeHUEe IPABUJI COPTUPOBKU
e CkanspHBIM ITOO3aIIpPoC

* KOHCTPYKTOp MaccuBa

e KoHCTpyKTOp TabIUYHOU CTPOKU

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

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

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

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

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

4.2.2. NMNo3MUUOHHLIE NapaMeTpbl

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

Syrcio

Hampumep, paccMOTpUM ciieAyolee onpenenesHre GyHKIUN dept:

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

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

4.2.3. NHpeKcbl 3J1eMeHTOB

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

BEIPAXEHHE [ HHOEKC]

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

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

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

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

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

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

(dyurumug_maccus (a, b)) [42]

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

4.2.4. Bbibop nons

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

BEIDAXEHHEe . HM4d__I1OJI 4

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

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

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

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

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

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

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

OPERATOR (cxema.HMd_oHnepaTropa)

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

4.2.6. Bbi3oBbl hYyHKL UK

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

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

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

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

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

IIpumMeuyaHnue

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

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

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

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

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

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

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

[ FILTER ( WHERE ycunoBue_¢unberpa ) |

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

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

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

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

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

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

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

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

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

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

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

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

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

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

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

SELECT

count (*) AS unfiltered,

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

(1 row)

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

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

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

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

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

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

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

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

3HeCBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCH]BBHﬂe

[ MMdg_cymecTByoLero_oKHa |

[ PARTITION BY BrpaxexHue [, ...] ]

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

[ ompemeneHHe _paMKH ]
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

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

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

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

U pckxmodyeHHe_pamMky MOXKET OBITh CIIeHYIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BcTpoeHHble OKOHHBIE (QYHKIIUM omnucaHbl B Tabnuie 9.57, HO TOJB30BaTeE/Ib MOXKET PaCIIUPUTH
9TOT Habop, co3maBasi cobcTBeHHBIE GyHKIMU. KpoMe TOro, B Ka4eCTBe OKOHHBIX (PYHKIIUN MOZKHO
UCTIOJIL30BaTh JIIOOBIE BCTPOEHHBIE MJIM ITOJIb30BAaTEIbCKUE YHUBEPCAJIbHBEIE, @ TaKXKe CTAaTUCTUUYECKUe
arperatHble pyHKIUMU. (COpPTUPYIOIINE U TUIIOTE3UPYIONIMe arperaTHble QYHKIINYU B HACTOSIIEe BpeMs
HUCII0/Ib30BaTh B KQUECTBE OKOHHBIX HEJIb34.)

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

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

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

4.2.9. NpuBepeHus TUNOB

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

CAST ( BelpaxeHHe AS THO )
BEIDAXEHHE: : THII

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

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

HesiBHOe mpuBemeHHWe THUIIA MOXKHO OIIYCTHUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENEeNIuTb, KaKOW THII
IOJI)KHO UMETh BhIpakeHue (HalrpuMep, KOTfia OHO IPUCBAaUBAETCSA CTOJIOMY TaOGIUITLI); B TAKHX CIIydasix
CHUCTeMa aBTOMaTUYEeCKH IpeobOpas3yer Tui. OOHAKO aBTOMAaTHYeCKoe IIPeoOpa30BaHUE BHIIOIHSETCS
TOJIBKO MOJISI IPUBENEHUN C IMTOMETKOM «IOIIyCKaeTCs HesBHOe NMPUMEHEeHHe» B CUCTEMHBIX KaTalloTrax.
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Bce ocTtamnbHBIE IIpuBeOgeHud HOOJI2KHBI 3allMCHIBATBCSA SABHO. 31O OrpaHHNYE€HHNE IIO3BOJIAET n3bexarTn
CIOPIIPU30B C HEAABHBIM Hp806p830BaHI/IeM.

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

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

IIpumMeuyanue

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

4.2.10. NMpuMeHeHue npaBuJZl COPTUPOBKHU

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

BeipaxeHHe COLLATE npaBHIO_COPTHPOBKH

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

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

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

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

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

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

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

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

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

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

4.2.11. CkanspHbie noa3anpochl

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

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

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

4.2.12. KOHCTPYKTOpPblI MACCUBOB

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

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

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

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

{1,2,23}
(1 row)

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

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

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

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

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

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

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

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

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

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

SELECT ARRAY[]::integer([];

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

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

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

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

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

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

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

4.2.13. KOHCTPYKTOPbI TaO/MNYHBIX CTPOK

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

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

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

11
(1 row)

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

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

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

4.2.14. NMpaBusia BbIYUCJIEHUSA Bblipa>keHum

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

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

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

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

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

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

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

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

OpHakKo CASE He BCerfia CracaeT B MOJOOHBIX Ciydasx. [IoKa3aHHBIN BHIIIE TPUEM IIJIOX TEM, YTO He
TpefoTBpaIaeT paHHee BHIYKMCIIEHWE KOHCTAHTHHIX MOABHIpaxkeHmi. Kak ommcaHo B Pasmerne 36.7,
GyHKUMY ¥ OmepaTopHl, MOMEeYEeHHbe KaK IMMUTABLE, MOTYT BHIYMCIISTBCS NMPHU MJIAHWUPOBAHUM, a HE
BBIIOJTHEHUM 3ampoca. [1oaToMy B mpuMepe

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

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

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

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

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

4.3. Bbi30B PYHKL MM

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

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

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

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

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

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

LANGUAGE SQL IMMUTABLE STRICT;

OYyHKIUSA concat_lower_or_upper UMeeT OBa 00s13aTEJILHBIX napameTpa: a 4 b. Kpome TOro, eCtb OgvH
HeoOs13aTeIbHBIN TapaMeTp uppercase, KOTOPHIN IT0 YMOTYaHUIO UMEEeT 3HaUeHUE false. ADTYMEHTHI a U
b OYZYT CII0KEHEl BMECTE U IIepeBeIeHbl B BEPXHUM UM HUKHUM PETUCTP, B 3aBUCUMOCTH OT TapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peanu3aluu QyHKIUY ceriyac He BaXKHH (moapoOHee 0 HUX pacCKa3aHo
B ['maBe 36).

4.3.1. No3MuMOHHaA Nepepaya

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

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

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

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

hello world
(1 row)

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

4.3.2. AMeHHasa nepepaya

I[lpu mMeHHOM Iepemade O apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHUsd 3HaKaMu =>. Hanpuwmep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIeH, TaK YTO OH HESIBHO IIONy4YWJI 3HaueHUe false.
[TpeuMyIiecTBOM TaKOW 3amMCH SBIISIETCS BO3MOXKHOCTH 3alMCHBATh apPTYMEHTHI B JIIOOOM TOPSITKE,
HampuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

7151 06paTHOM COBMECTUMOCTH IIOOAEPKUBACTCS ¥ CTAPBIM CUHTAKCHuC ¢ ":=":

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

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

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

HELLO WORLD

(1 row)

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

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

OTa riaBa pacCKa3bIBaeT, Kak CO37laBaTh CTPYKTYPHI Oa3bl JaHHHBIX, B KOTOPBIX OYOYT XPaHUTHCS JaHHBIE.
B pensumonHO#M 0a3e HaHHBIX MaHHBIE XPAHSITCSA B TabiuIax, TaK 4YTO OOJbIIAs YaCTh 3TOM TJIaBhHI
OymeT moCBsIeHa CO3TaHWIO0 M U3MEeHEHUIO TabIuIl, a TakKXKe CpefCcTBaM yIIPaBIeHUS HaHHLIMHU B HUX.
3aTemM MBI 0OCyOUM, KakK TaOJIMIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBAThH JOCTYII K HUM.
Haxkoner, MBI KpaTKO PaCCMOTPUM OPYTHE BO3MOKHOCTH, CBSI3aHHBIE C XPaHEHUEM JaHHBIX, B YaCTHOCTH
HacliegoBaHWe, CEKIIMOHUPOBaHUE Ta0JINII, ITPeACTaBIeHUs, PYHKIIUN U TPUTTEPHL.

5.1. OcHOBbI TabnuLy

Tabnuna B pensuuoHHOM 6a3le OaHHBIX II0XO0XKa Ha Tabnuily Ha Oymare: oHa TaK e COCTOUT U3
CTPOK U cTOon6110B. YUCIIO U IOPSAAO0K CTOI0II0B (GUKCUPOBAHEIL, a KaXKAbIM cTos0ell uMeeT UMs. Yucio
CTPOK IEPEeMEeHHO — OHO OTpPaXkaeT TEeKyIlee KOJMYEeCTBO HaXOOSIIUXCsS B Hel maHHBIX. SQL He maéT
HUKaKUX rapaHTu¥ OTHOCUTEILHO IIOpSAnKa CTPOK Tabnuilsl. ITpyu yTeHUHU TaGNUIEI CTPOKY BEIBOOSTCS B
IIPOM3BOJILHOM IIOPSIAKeE, eCIIM TOJILKO SIBHO He TpebyeTcs copTupoBKa. [TogpobHee 3To paccMaTpUBaeTCs
B ['naBe 7. Bonee Ttoro, SQL He Ha3sHaYaeT CTpOKaM yHHUKaJIbHbLIE MAEHTU(PHUKATOPHL, TaK YTO MOIKHO
UMeTh B TabJIUIle HECKOJIBKO IIOTHOCTHIO0 UIEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTUdeCKoU MOey,
KoTopyio peanusyeT SQL, HO 00BIYHO Takoe OyOIMpoBaHUe HexXesaTelbHO. [Io33Ke B 3TOU I'JlaBe MBI
YBUIUM, Kak ero usbexars.

KazxkpgomMy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYHUBaeT HaOOp JOMYCTUMBIX 3HAUESHUH,
KOTOPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpemesiseT CMBICIIOBOe 3HAaYeHHe HaHHBIX MJIS BHEIYHCIEHUH.
Hampumep, B cTonbel] YKMCIOBOIO THIA HENb3s 3alucaTh OOBIYHEIE TEKCTOBEIE CTPOKHM, HO 3aTO €ro
JaHHBIE MOXXHO HCIIOJIb30BaTh B MaTeMaTHYECKHX BHIUMCIIEHHSAX. M HaoO0poT, eciau CcTonbel] mMeeT
THUII TEKCTOBOM CTPOKH, [JIsi HETrO0 OOIIYCTHUMEI ITPaKTUYeCKU I00ble JaHHBLIE, HO OH HEIPUTONEH IS
MaTeMaTUYeCKUX OeHCTBUM (XOTS OpyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B Postgres Pro ecTh BHYITUTETLHBEIN HAOOP BCTPOEHHBIX TUTIOB AAHHBIX, YIOBIETBOPSIONIN OOMBIITMHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIHI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUIIOB AAHHBIX UMEIOT ITOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTJI0KMM UX ITOAPOOHOE
paccMmoTpenue po ['naser 8. Hamubosiee 9acTo MPUMEHSIOTCS CJIEOVIOIIME THUIBI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YUCEJI, KOTOPhle MOI'YT OBITh TPOOHEIMU, text OJIs TEKCTOBBIX CTPOK, date
OJIST IaT, time OJIST BDEMEHHU U timestamp [JI 3HAYEHUH, BKITIOYAIOIIUX JaTy U BPeMs.

st co3manus Tabmuisl ucnonb3lyercs kKomanga CREATE TABLE. B aToit KoMaH[e BBl AOJIXKHEI YKa3aTh
KaK MUHUMYM UMS HOBOM TaGIUIIBI U UMEHa U TUIHI JaHHBIX KaXkaoro crojbia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TabOMUIy my_first_table ¢ AByMs ctonbuamu. [lepBwiMt cTonOell Ha3kIBaeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAaeTCS second_column M UMEET THII
integer. MiMeHa TaOmUIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTHU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THUIIOB TaKxXe SBISIOTCSA HAeHTU(GUKATOPAMH, XOTS €CTh HEKOTOpPhie
UCKIIOYEHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITIOYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIssioTCs
3amATEIMU.

KoneuHo, mpepwiaymuii mpuMep HeHaTypasieH. OOLIYHO B MMeHaxX TabjuIil W CTONOLIOB OTPaxkaeTcs,
KaKue JaHHbIe OHU OYOyT comepkaTh. [109TOMY maBaiTe B3TISHEM Ha OoJjiee peaMCTUYHBIA TPUMED:

CREATE TABLE products (
product_no integer,
name text,
price numeric
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(Tum numeric MOXET XpPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAXKAIOTCS IEHEXKHBIE CYMMHI.)

IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BLHIOpPATh eOUHBIH
mabGioH MMeHOBaHUS Tabmuil M cTonOuoB. 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 OECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHUMyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TAaOIUIIEI C TAKUM
OOJIBIIIMM YHCJIOM CTOJIOIIOB OOBIYHO He TPeOyeTCsi, a eCiiu TaKasi HOTPeOHOCTh, BO3HUKAET, 9TO CKOpee
MPU3HAK COMHUTENbHOI'O AM3alHa.

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

DROP TABLE my_first_table;
DROP TABLE products;

ITompITKa ymasieHWsI HECYIIEeCTBYIOIeH TabIuIbl cuyuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJIOBHOE ymajieHue TaOiuIl Imepen CO3maHMeM, UTHOPUPYS Bce coolmeHus o0
omuOKax, TaK YTO OHU BEHIIOJIHSIOT CBOIO 3a1a4y He3aBUCUMO OT TOI'0, CYIIeCTBOBAIU TaOIUIILI UTH HET.
(Ecnu BBI XOTHTE M30eXKaTh TAKUX OIMMOOK, MOXKHO HCIIONTh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9TO He OyOeT COOTBETCTBOBAThL cTaHmapTy SQL.)

Kak n3amMeHuTH CyIIecTByIONUIyio Tabmuily, OymeT pacCMOTPEHO B 9TOM I'llaBe mo3xke, B Paszgere 5.5.

Hmes CpencTtBa, KOTOPEIE MEL OﬁCy;[I/IJ'II/I, BBEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (I)YHK].[I/IOHaJ'II:HBIe
Ta6J'II/II_ILI. B IIPOOOIIZKEHNN 3TOM T'JIaBHI PaCCMAaTPUBAIOTCSA OOIIOJIHUTEJIbHBEIE BOSMO2KHOCTH, IIPU3BAHHEBIE
00€eCIIeYuThb IIeJIOCTHOCTh OaHHBEBIX, 0e30IMacHOCThb U y,E[O6CTBO. Ecnm BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
Ta6J'II/II_ILI OAaHHBIMH, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe MO3XKe, a cerdac HepeﬁTH K I'maBe 6.

5.2. 3HaYeHuMA No YMOJIYaHUIO

Ctonbiry MOXXHO Ha3HAYUTh 3HAYEHUE II0 yMordaHuio. Korma go6GaBnsieTcst HOBasi CTPOKa M KaKHUM-TO
eé ctonbiaM He IIPHUCBAaNBAIOTCS 3HAUYEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT9aHuo0. Takxke
KOMaHa yIIpaBIeHUs JaHHBIMU MOXKET SIBHO YKa3aTh, YTO CTOIOIY HOIKHO OBITH HPHUCBOEHO 3HAUYEHHUE
110 YMOT4YaHuI0, He 3Has ero. (ITompoOHee KOMaHIBl YIPaBJI€HNUS MaHHBIMU OITHMCAHE B ['J1aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HauyeHre NULL. OGEIYHO 3TO UMEeeT
CMBICJI, TaK KaK MOXKHO cuuTaTh, 4To NULL npencTaBisieT HEU3BECTHRIE JaHHBIE.

B onpepenenun Tabnuikl 3HAYEHUS II0 YMOJTYAHWIO yKa3bIBAlOTCS IIOCJe THIAa OAHHBIX CTOJOIA.
Hanpuwmep:

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

3HaueHue M0 YMOJIYaHUI0 MOXKET OBITh BEIpakeHHEM, KOTOPOE B 9TOM CJIy4Yae BHIUUCIISIETCS B MOMEHT
IpuCBavBaHMUs 3HAYEHUS MO yMoldaHUIO (a He Korma co3maércs Tabnuila). Hampumep, cTonliy
timestamp B KaYeCTBe 3HAYEHUS I10 YMOJYAHUS YacTO ITPUCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHUsI CTPOKHM B HEM OKa3aJloCh TEKyIlee BpeMs. EI€ oguH pacIpOCTPaHEHHBIN TPUMED
— TeHepalus «II0CIefoBaTeIbHEIX HOMEPOB» OJIsT BCeX CTPOK. B Postgres Pro 3To oGBHIYHO menaeTcs
TIPUMEPHO TakK:
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CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),

3mech QyHKIMA nextval () BRIOMpaeT ouepenHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.16).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIsI HETO eCTh CIlelliaJbHasi KOPOTKas 3aIluCh:

CREATE TABLE products (
product_no SERIAL,

SERIAL o6cyxkpaeTcs nmo3xe B [lompasgene 8.1.4.

5.3. OrpaHunyeHusn

Tunel OAHHBIX CaMH IIO cebe OIrPaHUYUBAIOT MHOXKECTBO [OaHHBIX, KOTOPBIE MOZKHO COXPaHUTH B
tabnuile. OMHAKO [OJII MHOTHUX IIPUJIOKEHUM TaKKe OrpaHuYeHus CIUIIKOM Irpyosie. Hanpumep, cTomnbet,
copepzKallluil IIeHy NPOAyKTa, OOJI?KEeH, BEPOSATHO, IPUHUMAThL TOJILKO IIOJIOKUTENIbHEIE 3Ha4YeHusa. Ho
TAaKOI'O CTAHOAPTHOI'O TUIla HaHHBIX HET. BO3MO}KHO, BEI TAK2K€ 3aXOTUTE OTPDAaHUYUTE NaHHEIE CTOJ’I6LIa I10
OTHOIIEHUIO K IPYTUM CToJIO11aM unu cTpokaM. Hanpumep, B Tabnuile ¢ uHpopMalmei o ToBape JoIXKHa
OBITH TOJTBKO OQHA CTPOKa C OIIpeNenéHHBIM KOJIOM TOBapa.

s perterus momoOHEIX 3amay SQL mo3BoJIgeT BaM OMpeneIsiTh OTPaHUYeHUS OJI CTOJIOIOB 1 TaOJIHII.
OrpaHuyeHus Oal0T BaM BO3MOXKHOCTDH yIIPaBNIATh HaHHBIMH B TabJullax Tak, KakK BBl 3ax0oTHTe. Eciu
IIOJTb30BATENIh IIOMBEITAETCS COXPAHUTHh B CTONOIlE 3HaUYEeHHWe, Hapyllalolllee OrpaHUYeHUs, BOSHUKHET
ommbOKa. OrpaHnYeHus1 OyOyT OeliCTBOBaTh, JazKe €CJIM 9TO 3HaYeHHUE 0 YMOTYaHUIo.

5.3.1. OrpaHu4YeHUsa-NpoBepKHU

OrpaHuueHue-IpoBepKa — Hawmbojee OOIMUIM THUI OTPAaHUYEHUU. B ero ompenesieHUM BBl MOXKETE
yKasaTh, YTO 3HAYEeHUE JAaHHOTO CTOI0Ia JOIKHO YOOBIETBOPSATH JIOTUYECKOMY BHIPAKEHUIO (IIPOBEPKE
UCTMHHOCTH). Hampumep, LeHy ToBapa MOXKHO OTPAHUYUTh IOJIOKUTETbHEIMY 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BuOuTe, OrpaHHYEHHEe OIpPeHessieTcs IIOCJie THUIla OaHHBIX, KaK ¥ 3HAaYeHHe M0 YMOIYaHHIO.
3HaYeHUS MO YMOJYAaHUIO U OrpPaHMYEHMHs MOTYT YKa3BIBaThCsA B 000M mopsimke. OrpaHUYeHHe-
ITPOBEpPKa COCTOUT U3 KITIOYEBOT'0 CJIOBa CHECK, 3a KOTOPBLIM UIET BEIPazKeHUe B CKOOKaxX. DTO BEIpaKeHue
OOJI)KHO BKJIIOYATh CTONOEIl, AJIsT KOTOPOro 3aJaéTCsl OrpaHMYeHHe, WHAue OHO He mMeeT OONIBbIIOTo
CMEBICIIA.

Brl MOXKeTe TakKxKe IIPUCBOUTE OTPaHUYEHHUIO OTOEJIbHOE M. 3JTO YIIydqnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECSA Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (

product_no integer,

name text,

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

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHNe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP U COOCTBEHHO oIpeaesieHne orpanndenus. (Eciu Bel He ompenenuTe UMs OrpaHuUYeHU
TakKuM 00pas3oM, CHCTeMa BLIOepeT [OJIisd Hero UM 3a Bac.)
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OrpaHuueHKe-IIPOBepPKa MOKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJIO10B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOMH OymeT Bcerma
MEHbIIIEe OOBIYHOM:

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

HepBHe OBa OI'PaHUYEHUSA OIIPEOeJIAI0TCA ITOXO0XKHUM 06p830M, HO OJisd TPeThero MHCIIOJIb3yeTCAa HOBBIN
cunTtakcuc. OHO He CBSI3aHO C Ol'[peI[eJ'IéHHBIM CTOJ'I6I_IOM, a IIpeacTaBJIEHO OTHAEJIBHBEIM J3JIEMEHTOM
B CIIMCKeE. OHpeﬂeHeHHﬂ CTOH6HOB 1 TaKHue OoIIpenesieHusa OFpaHquHHﬁ MOZKHO IIepeCTaBJIATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

IIpo mepBhle [OBa OrpaHUYEHUsS MOXKHO CKas3aTh, YTO 3TO OTPAHUYEHUS CTOJIOIOB, TOTrHa Kak TPEThe
SIBJISIETCS OTpaHWYeHMeM TabNuUBl, TaK KaK OHO HAIKWCAHO OTHENIbHO OT OIpeNelleHui CTOIOIIOB.
OrpaHuudeHus: CTOJIOIIOB TaKyKe MOXKHO 3allicaTh B BUIe OrpaHMYeHUM TabIMUE], TOrga Kak oOpaTHOoe
He Bcerga BO3MOXHO, TaK KakK IIOOpa3yMeBaeTcs, YTO OorpaHuYeHHe CTOJIOIla CCHIJIaeTCsS TOJIBKO Ha
cBsizaHHHBIM cTosber. (Xotsa Postgres Pro aToro He TpebyeT, HO mysi coBMecTuMocTu ¢ apyrumu CYB]I
JIydIlle CJIeLOBaTh 9TO IpaBuUily.) PaHee npuBedEHHEIN IPUMED MOXKHO IIepenucaTh 1 Tak:

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

Wnu gaxke Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

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

9TO merno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6JII/II_IbI MOZKHO IIpHCBaKWMBaTh KMEHA TakK 2Ke, KaK U OIrPaHUYEeHHUAM CTOJIGI_IOB:

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

CnemyeT 3aMeTuTh, 4YTO OTpaHWUYeHHe-IPOBEpPKa VIOBJIETBOPSAETCS, €CIU BEIpakeHHe IIPUHUMAEeT
3"Hauenne true mnum NULL. Tak Kak pe3ynbTaTOM MHOTHX BbIpaxKeHuiu c omepanmamu NULL OymeTt
3Hauenne NULL, Takue orpaHuuyeHus: He OyayT mpensTcTBoBaTh 3anucu NULL B cBsI3aHHBIE CTOJIOIIEL.
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YT0o06BI rapaHTUPOBATh, YTO CTONIOEIl He comepkuT 3HaueHuss NULL, MOKHO MCIOJIb30BAaTh OTPaHUYEHHE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3gere.

IIpuMmeyanue

Postgres Pro He moAmepXuBaeT OTPaAaHWYEHUsT CHECK, KOTOpPHIE OOpaIarTCs K HAHHBIM, He
OTHOCSIIIMMCST K HOBOM UM WM3MEHEHHOU CTpoKe. XOTS OTrpaHWYeHHe CHECK, HapylIalllee
9TO TPABUIO0, MOXKEeT paboTaTh B MPOCTHIX CIydYasx, B O0IeM cjiydyae Heb3s TapaHTUPOBATH,
yTo 6a3a HaHHLIX HE MPUAET B COCTOSHHWE, KOTHA YCIOBHE OTPAHWYEHUS OKAXKEeTCS JIOKHBIM
(BcnepmcTBHME TOCHEAyIOINX W3MEHEHWM [OPYTuX YYacTBYIOIIWX B €T0 BRIYHUCIIEHWM CTPOK). B
pe3ybTaTe BOCCTAHOBIIEHUE BHITPYKEHHBIX JaHHBIX MOXKET 0Ka3aThbCd HEBO3MOXKHBEIM. Bo Bpemst
BOCCTAHOBIIEHUS BO3MOXKEH cOOM, maXke eCJiM IOJTHOE COCTOsiHMe 0a3bl AaHHBIX COTIACyeTCs C
YCIIOBHEM OTPAHUYEHUS, IO TPUYWHE TOTO, YTO CTPOKH 3aTPyKAIOTCS HE B TOM TTOPSIIKE, B KOTOPOM
9TO ycrnoBue OymeT cobmiomaThcsi. [loaToMy OJisi OmpemeNieHusI OrPAaHWYEHWM, 3aTParuBaroIuX
OpPYyTHE CTPOKU U OpyTue TabJIuIlbl, UCIOJIE3YHTE OrpaHudYeHusI UNIQUE, EXCLUDE MU FOREIGN KEY,
€CJIH 3TO BO3MOXKHO.

Ecnu BaMm He HY2KHA IIOCTOAHHO IIoOOepP2KWUBaeMasd 'apaHTHUA IeJIOCTHOCTH, a JOCTATOYHO pa3OBOﬁ
IIPOBEPKHU HO6aBHHeMOﬁ CTPOKH II0O OTHOIIIEHUIO K OIPYTUM CTPOKaM, BEI MO2KET€E€ Pealiu30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM TPpUITEPE. (9TOT mMOOXOM MCKIII0OYAET BRINIEOIIMCAHHBIE l'[pO6J'[eMLI IIpu
BOCCTAHOBJIEHHNH, TaK KadK B BEITPDY3Ke€ pg_dump TPUTTEPBI BOCCO3OAIOTCA IIOCJIE ITepe3arpy3KHu
OAHHBIX, X IIO3TOMY 3Ta IIPOBEPKaA He 6yneT IenCTBOBAThb B IIpouecce BOCCTaHOBHeHI/IH.)

IIpumMeuyanue

B Postgres Pro npepmnonaraeTcsi, 4TO YCJIOBUS OTPaHUYEHUU CHECK SBJISIOTCS IMOCTOSHHBIMH, TO
€CTh IIPW OOMHAKOBLIX MAHHBIX B CTPOKE OHM BCerfa BHIOAIOT OOWHAKOBHIN pe3yJibTaT. MIMeHHO
9TUM IIPEAIIONI0KEHNEM OIPABOBIBAETCS TO, YTO OTPAHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBJIeHMHW WM M3MEHEHWM CTPOK, a He IIpHU KaxkaoM obpamneHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAYHpPEeXRAEHNE O HEOMYCTUMOCTH OOpaIeHnil K APpyruM TabnauilaM SIBJISEeTCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENII0JIOKEeHNS.)

OmHaAKO 9TO IIPEeAronoXKeHHWe MOXKEeT HapyIlaTbCsd, KaK 4JacTo OBIBaeT, KOTga B BHIPAXKEHUU
CHECK HCHOJIb3yeTCs II0JIb30BaTeNIbCKasa (hYHKIUS, TI0OBeAeHNe KOTOPOU BIIOCIEICTBUU MEHSETCH.
Postgres Pro He 3ampeliaeT 3TOTO, U €CJIM CTPOKU B Tabiuile IepecTaHyT YOOBIETBOPATH
OTPaHMYEHMNI0 CHECK, 93TO OCTaHEeTCA He3aMe4YeHHBIM. B HWTOre NnpM MOOBITKE 3arpy3uTh
BLITPYKEHHBIE IT03XK€ [aHHble MOTYT BO3HUKHYTL HpoOieMbl. ITo3TOMy momoOHBIE M3MEHEHUS
PEKOMEHIOYETCS OCYIIECTBISATH CJIEAYIOIINM 00pa30oM: yHaIuTh OrpaHuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH OIIpefeieHre QYHKIINY, a 3aTeM IIepeco3aTh OrpaHUYeHNe TOU Ke KOMaHOoMH,
KOTOpasi IPHU 3TOM IIePEIIPOBEPUT BCE CTPOKHU TAOIUIIEI.

5.3.2. OrpaHunyenusa NOT NULL

Orpanmnuenune NOT NULL mpocTo ykKa3bIBaeT, 4YTO CTONOLy Henb3s mpucBauBaTh 3HadeHme NULL.
[Tpumep cuHTakKCHUcCa:

CREATE TABLE products (

)

14

product_no integer NOT NULL,
name text NOT NULL,
price numeric

Orpannuenune NOT NULL Bcerpma 3amnuchIBaeTCs KaK OTrpaHHYeHUe CTonblla U (PyHKIMOHAIBLHO
9KBHUBAJIEHTHO OTPAHUYEHUIO CHECK (mMg_cronbpya IS NOT NULL), HO B Postgres Pro ssBHOe orpaHu4YeHue
NOT NULL pabotaer 60siee 3¢ddeKTuBHO. XOTsI Y TAKOM 3aIllMCH €CTh HEeJOCTAaTOK — HAa3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeNb34.
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EcTtectBeHHO, Amsi cTonOLla MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHWYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO YKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

IMopsimok 3meck He UMeeT 3HA4YEeHWs, OH He 0053aTeIbHO COOTBETCTBYET IIOPSIAKY ITPOBEPKU
OTpPaHUYEHUMN.

s orpaHuYeHUsT NOT NULL eCcTh U oOpaTHOe: orpaHMYeHHe NULL. OHO He O3HadaeT, YTo CTojber]
IOJIXKeH UMeTh ToJIbKo 3HaueHue NULL, uTo KoHeuHO ObLI0 OBl 6eccMEBICIEHHO. CyTh 3Ke ero B IIPOCTOM
yKa3aHuH, 4yTo cTosbel] moxkeT uMeTh 3HaueHue NULL (3To moBepmeHue no ymondauuioo). OrpaHuyYeHue
NULL OTCyTCTByeT B cTaHAapTe SQL ¥ uCronb30BaTh €ro B IIEPEHOCHMBIX IPUJIOXKEHUSX He clenyer.
(OHo 6n1m0 moGaBiieHO B Postgres Pro TOJBKO OJIsi COBMECTUMOCTH C HeKoTopwiMu mpyrumu CYB]I.)
OpHaKO HEeKOTOPEHIE IT0/Ib30BaTe U TI00SAT €ro UCII0Ib30BaTh, TaK KaK OHO ITI03BOJISAET JIETKO IIePeKIodaTh
orpaHVYeHUs B ckpunte. Hanmpumep, BB MOXKeTe Ha4aTh C:

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

)

¥ 3aTEM BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTCH.

IToogcka3ka

IIpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOIIOB OOJIXKHEI OBITH TOMEYEHEI
kakx NOT NULL.

5.3.3. OrpaHu4YeHMs YHUKANIbHOCTH

Ol"paHI/I‘-IeHI/IH YHUKAJIBHOCTHU I'aPaHTHUPYIOT, YTO JaHHEIE B OHpeJ:[eJ'IéHHOM CTOJ'[6LI€ WX I'pyIme CTOJ'I6I_[OB
YHHKaHbHBICpeHHBCGXCTpOKTa6HHHH.OFpaHquHHe3aHHCHBaeTCﬂTaK:

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

)i
BBHHGOFpaHquHHHCTOH6HaIITaK:

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

)

B BUE OIrPaHUYEeHUA T&6TII/ILIBI.
YT0o0OBI OIIpeneyluTb OrpaHWuYeHHuEe YHUKAJIBHOCTHU [OJid TPYIIIIBI CTOJ'I6].[OB, 3allMIIINTEe €ro B BHUIOE

OTPaHUYEHUS TAaOIUITL, TEPEeYUCIUB UMEHa CTOIOIT0B Yepe3 3amlsTyo:

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

Takoe orpaHHYeHHe yKa3hIBaeT, YTO COUETAHHEe 3HAYEHWIH IIePedYMCIIEHHBIX CTOJIOIIOB MOJXKHO OBITH
VHHUKAJIbHO BO BCel Tabiuile, TOTHA KaK 3HAYEHHST KaXKOOTr'0 CTOJIOIIa 0 OTAEeIFHOCTH He MOJXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBIMHU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIbBHOMY OI'DAHUYE€HUIO UM OOBIYHELIM 06p8.30M:

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

)i

HpI/I I[O6aBJ'[eHI/II/I OrpaHHUYE€HHNsA YHUKAJIbBHOCTHU GYJIBT ABTOMATH4YE€CKH CO30aH YHHKaHLHBIﬁ HHOeKC-B-
oepeBo Ojis CTOJ'I6].[a UJIN TPYIIITEL CTOJ'I6L[OB, II€epeYUuCJIEHHBIX B OTPAHNYEHHUHN. YcnoBue YHHUKAJIBHOCTH,
PacCIIpoCTpaHAIIeeCsa TOJIBKO HaA HEKOTOPhIE CTPOKH, HEJIb34d 3allMCaTb B BHOE OI'PDaHUYEHUA
YHHUKAJIBHOCTH, OOHAKO TaKO€ YCIJIOBHE MO2KHO YCTAHOBUTL, CO30aB YHHKaHBHbIﬁ YaCTUYHBIN UHOEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbHOCTH HApPyIIaeTCs, eciiu B TabJuIile OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudYeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHeEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HAYaeT, YTO Oaxe IpHu
HaIUYUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIUIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. IDTO
TIOBefIeHWEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl cibimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeidiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEIE TPUJIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHuYeHWE TEPBUYHOT0 KJTI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOEI Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabnwuile. [ aToro TpedyeTcs, 4TOOB 3HAUYEHUST ObIITH
OOHOBPEMEHHO YHUKATBHEIMY U OTIUYHBIMU 0T NULL. TakuM 06pa3omM, TabGIUIIEL CO CITEOYIOMINMY ABYMST
oTmpefieNieHusiMU OyAyT MPUHUMAaTh OOWHAKOBLIE TaHHBIE:

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

)i

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

)i

HepBI/IT-IHbIe KJTIOYY MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh OI“paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

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

HpI/I JIOG&BHGHI/II/I IIEPBUYHOI'O KJII0Ya aBTOMATHU4Y€CKHU CO3JIaéTCH YHPIKaHBHbII;'I I/IHJIeKC-B-I[epeBO O
CTOJ'I6].[a UJIN T'PDYIIIIBI CTOJ'I6].IOB, IIePEeYUCJIEHHBIX B IIEPBUYHOM KJIIO4YE€, 1 NaHHEIE CTOJ'I6].[BI IIOME€Yal0TCs
KaK NOT NULL.
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Tabnuila MOXKET HMeTh MaKCHMyM OOWH IIePBUYHBIMA Kiao4d. (OrpaHMYeHUN YHUKAJIbHOCTH U
orpanndyenut NOT NULL, KkoTophble GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI ITIEPBUYHBIM KJTI0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HA3HAYUTh OTPAHUYEHMEM IIEPBUYHOTO KJTI0Ya MOXKHO TOJIBKO 0OHO.) Teopus
PENAIMOHHBIX 6a3 JaHHBEIX TOBOPUT, YTO MEPBUYHELIN KJTI0Y JOJIXKEH OBITh B Kaxkpgou Tabmuile. B Postgres
Pro Takoro xk€écTKoro TpeOOBaHUS HET, HO OOBIYHO JTyYIlle EMY CJIEOOBATh.

[TepBuuYHBIE KIIOYU IIOJI€3HEL U IS HOKYMEHTUPOBAHUS, U IS KJIWEHTCKUX IpUiIoxkeHui. Hanpumep,
rpa¢uyecKoMy IIPUJIOKEHUIO C BO3MOXKHOCTSIMM PENAKTUPOBAHMUS COOEPKUMOTO TAaOIUITLI, BEPOSITHO,
nmoTpe0yeTcss 3HATh MEPBUYHBINA K04 TAaOIUIE], YTOOB OJHO3HAYHO MOEHTU(MUIIMPOBATH €€ CTPOKHU.
INepBuUYHBIE KITIOYHN HAXOOAT U Apyroe npuMeHeHue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KI/II0Y B TaOIHIle
OIIpefeNisieT IeJIEBEIE CTOJIOLE IO YMOTYAHUIO IJISI CTOPOHHUX KJTIOYEM, CChUIAIOMINXCS Ha 3Ty Tabmuy.

5.3.5. BHeLwHue Kai4u

OrpaHuyeHHe BHEITHETO KJIIoYa yKa3bIBAaeT, YTO 3HAYEHUS CTOJOIA (MJIM T'PYIIEl CTOJIOIOB) HOIKHEI
COOTBETCTBOBATh 3HAYEHUSIM B HEKOTOPOM CTPOKEe APYroM TabnuIilkl. DTO Ha3bIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 IBYX CBSI3aHHBIX TaOJIMII.

ITycThb y Bac yxke ecThb TabnuIila IpoAyKTOB, KOTOPYIO MBI HEOIHOKPATHO HCIIOIHL30BaIU paHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
HaBafITe IIPEedIroJyIO2KMuM, 4TO Yy BaC €CThb Taﬁnnua C 3aKa3aMu 3THUX IIPOAYKTOB. Mzl X0TUuM, yTOORI B
TabIuIle 3aKa30B CONEePKaINCh TOIBKO 3aKa3kl e CTBUTEIILHO CYIIIeCTBYIOMINX TPOAYKTOB. I[109TOMY MBI
orpeneinuM B HeH OrpaHNYE€HNEe BHEITHEI O KJII04Ya, CChIJIAI0IIIeeCa Ha Taﬁnnuy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHHYEHNEM CO37aTh 3aKa3 CO 3HaUeHWEeM product_no, OTCYTCTBYIOIIUM B Tabsuiie products
(1 He paBabiM NULL), 6ymeT HEBO3MOZXKHO.

B Takoii cxeme Tabnuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnuimeid, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3EBAIOT TaK JKe IOOYWHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

[Ipepripyinyio KOMaHOY MOXKHO COKPATUTh Tak:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CThb, €CJIM OIIYCTUTH CIIMCOK CTOJ'[6LIOB, BHEIIHUHN KJII0Y 6y;qu HEsABHO CBA3dH C II€PBHUYHBIM KJIIOHOM
TJIaBHOM TAOJIHIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0cO0O0OM.

BHemHuM KJTI04 TaKXKe MOXKET CCHIIaThCS Ha T'PYIITY CTOJIOI0B. B 3TOM ciTydyae ero Hy»KHO 3alucaTh B
BUOe OOBIYHOTO OrpaHuYeHus Tabmuiel. Hampumep:

CREATE TABLE t1 (
a integer PRIMARY KEY,
b integer,
c integer,
FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)

55



OmnpeneneHue JaHHBIX

)i

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

HHOrma mMeeT CMBICI 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/ILIy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1avwuMcCA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

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

)i

[71s1 y371a BepXHET0 YPOBHSA parent_id OydeT paBeH NULL, Ho 3anucu ¢ oTnugHEIM OT NULL parent_id
OyOyT CChIIATHCS TOMBKO HA CYIIECTBYIOIINE CTPOKY TAOJIUIIHL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNUYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBSI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxkeM, Y BaC eCTb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedsIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAaKYyI0 CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCIIETHEN TaGJ’II/IHe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHUE KUY 3alpelialoT CO3JaHUe 3aKa30B, He OTHOCAILIUXCSI HU K OOHOMY
npopykTy. Ho 4To memaTe, eCny IOCJIE CO3JaHUS 3aKa30B C OIPENENIEHHBIM IIPOOYKTOM MBI 3aXOTUM
yoanuth ero? SQL cmpaBUTCS C 3TOM cuTyaumeud. MHTyunus moacKasblBaeT ClleAyoIlNe BapUaHTHI
IOBeOEeHUs:

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

st wamocTpanuy OaBalTe peann3yeM CIEOYIOIee MOBENEHUE B BHINIENPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOyKTa, Ha KOTOPHIN CCEHIJIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YAAJIUTCS U eT0 COIEePKUMOE:

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

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

)i

OrpaHuYMBal0IIMe ¥ KacKafHble yaajleHUs — [Ba Haubojee PacIpPOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajleHHe CBSI3aHHOM CTPOKH. NO ACTION O3HAdaeT, UTO €CJIM 3aBUCHUMbIE CTPOKU
MIPOIOJIKAIOT CYIIECTBOBATh IIPH IIPOBEPKE OTPAaHUYEHHS, BO3HHKAET olubKa (3TO IMIOBEOeHHe II0
yMon4daHuio). (I'7TaBHEIM OTIMYMEM S5THUX ABYX BapHaHTOB SBISETCS TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTh IPOBEPKY B IIPOIIECCE TPaH3aKIIUU, @ RESTRICT — HEeT.) CASCADE yKa3bIBa€eT, YTO IIPU yOaJIeHUH!
CBSI3aHHHIX CTPOK 3aBHUCHUMEIE OT HUX OYOYT TaK K€ aBTOMAaTU4YeCKHU yaaneHbl. ECTh eIé gBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [IpM ymajmeHHM CBSI3aHHEIX CTPOK OHM Ha3HAYalOT 3aBUCHUMBLIM CTOIOIIAM
B MOOYMHEHHOMN Tabnuie 3HaueHuss NULL unu 3Ha4YeHus 10 YMOJYAHHUIO, COOTBETCTBEHHO. 3aMeThTe,
YTO 9TO He OyIeT OCHOBaHHEM MOJI HapyIIeHHs orpaHudYeHui. Hampumep, ecliu B KauecTBe OelCTBUS
3alaHO SET DEFAULT, HO 3HaU€eHMe I10 YMOJIYaHUIO He YIOBJIETBOPSET OrpaHMYeHNIO0 BHEIIHET 0 KJIio4a,
oImmepaIus 3aKOHYUTCS OITHOKOM.

AHaJIOTUYHO YKa3aHHI0 ON DELETE CyIIeCcTByeT ON UPDATE, KOTOPOe€ Cpa6aTHBaeT IIPN U3MEHEHHNU
3aJaHHOTO CTOMIOIIA. HpI/I 9TOM BO3MOXKHbBIE MENUCTBUS Te Ke, a CASCADE B TaHHOM ClIy4ae O3Ha4aeT, 4TO
H3MeHéHHH63HaquHHCBH3&HHHXCTOH6HOB6YHYTCKOHHpOBaHBIBSaBHCHMHB(HpOKH.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSATH OTPAaHUYEHUIO BHEIITHEr0 KJlio4a, eClIU OOUH U3
CBSI3AaHHEIX CTOJI01IO0B comepkuT NULL. Ecnu B 00bBIEeHME BHEIIHEro Kirodya mobaBiIeHo MATCH FULL,
CTpoka OymeT ymOBIIETBOPSITH OrPaHMYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIel paBHBI NULL (TO
ecThb Ipu pa3Hbix 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIOJITHEHUE OTpaHUYEHUSA MATCH
FULL). Ecniu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKU He MOTJIH n30exKaTh U 3TOI0 OTPAaHUYeHUsT, OOBSIBUTE
CBSI3aHHEIE CTOJIOIEI KaK NOT NULL.

BHemrHu# KII0Y MONKEH CCHIIAThCS Ha CTOJNOIH, 0Opa3yroliue MepPBUYHBIM KII0Y WIH OTpPaHUYEHUe
VHUKAJIbHOCTH. TaKuM 00pa3oM, [ CBSI3aHHEIX CTOJIOIOB Bcerma OyOeT CYIIeCTBOBATh HHIEKC
(ompemenéHHBI COOTBETCTBYIOIIMM IIEPBUYHBIM KJTIOYOM HIIM OTPAaHUYEHHEM), a 3HAYUT NPOBEPKHU
COOTBETCTBHUS CBA3aHHOI CTPOKHU OYOYT BHITOIHATHECSA 9P(EKTUBHO. Tak KaK KOMAaHIbI DELETE [IJIsI CTPOK
TJIaBHOM TAOMUITLI MM UPDATE OJIST 3aBHCHUMBIX CTOJIOIIOB IMOTPEOYIOT MPOCKAHWPOBATh MOOYHHEHHYIO
TabJIMITy M HAHUTHU CTPOKHU, CCHIIAIOIINECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO OymeT MMeTh WHIOEKC U I
MMOMUYMHEHHELIX CTONOI0B. HO 9TO HYKHO He BCerga, U CO3[aTh COOTBETCTBYIOIIHUHN HHOEKC MOXHO IIO-
pasHoOMYy, II09TOMY OOBsSBIE€HME BHEIIHEro K/Ida He CO3MaéT aBTOMATHUYECKH MHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITogpobGHee 00 WM3MeHEHWM M yHaJIeHWM OAHHBIX pacCKal3biBaeTcsd B [71aBe 6. BBl Takke MoxeTe
nogpoOHee y3HATh O CHHTAKCHCE OrpaHUYeHU BHEITHEeTo Kirioda B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIo4YEeHUs

OrpaHUYEHUS-UCKITIOUYEHUSI TapaHTUPYIOT, YTO IIPHM CPAaBHEHUM JIIOOBIX OBYX CTPOK IO YKa3aHHBIM
cTon0IlaM WM BBEIPAXKEHUSIM C IIOMOIIBI0 3aJaHHEIX OIEPATOPOB, MUHMMYM OOHO M3 3THUX CPAaBHEHUU
Bo3BpatuT false unmu NULL. 3anuckeiBaeTcst 3TO TakK:

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

Houpo6Hee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

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

5.4. CucrteMHblie cTonoubl

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIIPeIeNEéHHLIX CHCTeMOoi. Kak
CIedCTBUE, UX MMeHa Helb3s MCIIOIb30BaTh B KAUYeCTBE UMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBJISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UYeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHU.) DTHU CTONOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIIIb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

oid
HUpenTtudukarop o6wekra (object ID) ot cTpoku. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO €CJIU Tabiuna
ObUIa co3maHa C yKasaHWeM WITH OIDS, MM eClIi B MOMEHT e€ co3maHus Oplla yCTaHOBJIEHA

nepeMeHnHas KoHurypanuu default with oids. 3ToT cTonbelr uMeeT TUI oid (C TEM Ke UMEHEM, UTO
¥ caM crtonberr); mogpodHee 00 3ToM Tume cM. Pa3zmern 8.19.

tableoid

NpenTndukatop oO6beKTA OJId TaOIUIILI, COfepKalle CTPOKY. DTOT CTOI0el] 0COOEHHO TOJIe3eH IJI
3ampoCcoB, UMEIOIIUX AeJI0 C uepapxuei HacjiemoBaHusa (cM. Paspmen 5.9), Tak Kak 6€3 HETO CII02KHO
OIpenennuTh, U3 KaKo¥ Tabnunbl BeIOpaHa CTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OyIOeT IMOTYyYUTh UMSI TaOIHITHL.

xmin

Hpentudukatop (Kom) TpaH3aKIuU, TOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO eé
WHOWBHUOYyalIbHOE COCTOSTHHE; IIPHU KaxKOOM M3MEHEHWH CO3TaETCSI HOBAs BEPCHUS OOHOM U TOU XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep KomaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUKuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHTuduKaTOop TpaH3aKIWM, yOaluBlield CcTpoKy, unu 0 Ons Heymal€éHHOM BEPCUU CTPOKHU.
3HaueHHe 3TOTO CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJI BUOUMON BEPCHUH CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO yOaJsdiolnasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

Homep xoMaHOH B yOandionie TpaH3aKIuy WU HOJIb.

ctid

du3nyeckKoe PaclioiokeHne TJaHHONW BePCUH CTPOKHU B Tabmuile. 3aMeTbTe, YTO XOTS MO ctid MOZXKHO
O4YeHb OBLICTPO HAWTH BEPCHUIO CTPOKH, 3HAaYEHUE ctid U3MEHUTCS IIPU BBLITIOTHEHUU VACUUM FULL.
TakuM 00pas3oM, ctid HeNb3s MPUMEHSIThL B KaYeCTBe MOJITOCPOUYHOTO HAeHTH(PUKATOpa CTPOKH.
[Ina upeHTUGUKAIIUY JIOTUYECKHUX CTPOK JIydllle MCIIONb30BaTh OID uIM maxe MOIOTHUTENbHBIN
ocjiegoBaTENIbHEIN HOMED.

Komer OID mpencTaBissiOT coOoil 32-OMTHBIE 3HAYEHHUS W BHIOMpAIOTCsA uM3 eguHOoro Ois Bceidl CYBII
cuéTuymrKa. B OONBIINX WX OOIT0XKUBYIIHUX 0a3aX JAHHBIX 9TOT CUETUYMK MOXKET IIOUTH 110 Kpyry. Takum
00pa3oM, He PEeKOMEHIYeTCs PAaCCYMTHIBAThL Ha YHUKANLHOCTE OID, eciu TONBKO BHL He oOecreuuTte eé
OOIOIHUTE NbHO. EC/u BaM HYKHO HIeHTU(GUIINPOBATL CTPOKK TAOIHUITE, HACTOSTEIFHO PEKOMEHIYeTC s
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KCIIOJIb30BaTh ITOCIeHoBaTeIbHOCTH. OOHAKO MOXKHO HCIIONb30BaTh WM Kombl OID, mpu BBIIOITHEHUU
CIeOyIoIIUX YCIIOBUM:

¢ Korpga ons umeHTudUKauy CTPOK Tabmui npuMeHsiercs OID, B KaxKmou TaKoi TabmIuile qOIKHO
Cco3maBaThCs OTPaHUYEHUE YHUKAIbHOCTH mys ctonbiia OID. Korma Takoe orpaHuYeHUe
VHUKAJIbHOCTH (MM YHUKAJILHBIN MHOEKC) CYIIECTBYET, CUCTEMA IT03a00TUTCSA O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIIAJI C y2Ke cylleCcTByOmuMU. (KOHEYHO, 3TO BO3MOKHO, TOJILKO €CJIU
B TaGnuULe MeHble 2°2 (4 MunIuapooB) CTPOK, a Ha MPAKTHUKe TAOJIUIILI JOJIZKHEI OBITH TOPa30
MeHbIIIe, MHaUe MOXKeT II0CTPafaTh IPOU3BOAUTENBHOCTD CUCTEMEL.)

* Hurkorpa He cnenyeT paccuyuThiBaTh, 4To OID OynyT yHHKAJIbHBEL Cpedu BCceX TalJIulil; B KaueCcTBe
rno6GanbHOTo uaeHTU(GHUKaTOpa B paMKax 6a3bl MaHHBIX UCIIONb3YHTEe KOMOMHAIIUIO tableoid u OID
CTPOKH.

* KoneuyHO, BCce 9TH TaOIUIIHI JOIKHBI OBITh CO3MaHbI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUI0 ToApa3yMeBaeTcs WITHOUT OIDS.

NpenTnduKaTOpH TPaH3aKLUUH TaKXkKe SBIAIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH 110 KPYT'y. ITO HE KPUTHUYHO IIPU IIPaBUJIbHOM oOciyxuBanuu b]l; mogpodHee 06 3TOM CM.
['maBy 23. OgHaKOo nojaraTbCsa Ha YHUKaIbHOCTh KOOOB TPAH3aKIUU B TE€YEHUE OJIUTEIPHOIO BPEMEHU
(mpu 6omnee yeM MUIIMaApAe TPaH3aKIUW) He CIeayeT.

UpenTndukaTopsl KOMaHM TakXke 32-OMTHBIE. ITO CO3WAET JKECTKUU JIMMUT Ha 232 (4 MUI“apnaa)
koMmaHp SQL B omHo# Tpan3akuuu. Ha nmpakTuke 3TO He npobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCIIa
koMmaHp SQL, a He KonuyecTBa o6pabaTriBaeMbIX CTPOK. KpoMe TOro, MAeHTU(GUKATOP MOIYyYaioT TOJIBKO
Te KOMaH[bl, KOTOPhIe (haKTUUECKU U3MEHSIOT cofiepKuMoe 0a3bl JaHHBIX.

5.5. AI3MeHeHue Tabnuy

Ecnu BEI co3manu TAOMHIIEL, a 3aTeM IIOHSJIH, YTO OOIIYCTHIIN OIIMOKY, MM M3MEHHUIINCHL TPeOOBaHUS
BallleTo ITPUIIOKEHMSI, BBl MOXKETE YIaIUuTh €€ U cO3[aTh 3aH0B0. Ho aTo 6ymeT HeymoOHO, ecinu Tabmuiia
yXKe 3alojIHeHa JaHHBIMH, UJIM €C/IHM Ha Heé CCBHUIAIOTCS Opyrue oO0bheKTHl 0a3bkl JAaHHBIX (HAIlpuMep, II0
BHelrHeMy Kiiouy). IToaTomy Postgres Pro mpepocTtaBisier Habop KOMaHI [jsi MOoOuUKaUuuU TabIuII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT M3MEeHEeHHUS HAaHHBIX, COOepPXKalIluXCcs B TabIuIle: 30eCh MEI
o6cyxknaeM MOOU(PUKAIINIO OIIPeNeIeHU, UK CTPYKTYPHI, TaOIUIIE.

Br1 MmoxkeTe:

¢ J1o0aBIATL CTOIOIIBI

e V@mansaTh CTONOIIEI

¢ Io0aBnsSTh OTPAaHUYEHUS

* VpanaTts orpaHUYEHUd

e H3MeHSATHh 3HAUEHUS 10 YMOTYAHUIO
¢ M3MeHSATH THIIBEI CTOJIOIIOB

¢ IleperMeHOBEIBATL CTOJIOIIEI

¢ TleperMeHOBEIBATH TaOIUIIEI

Bce aTu medcTBUS BHIIOJIHSAIOTCS C momolrbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BBl MOXKETe
y3HaTh B €€ CIIpaBKe.
5.5.1. lobaBneHue crondua
IHo6aBUTEL cTOIOEI] BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrl#l cTOon6ell 3al0IHIeTCS 3afaHHbIM [IJIs Hero 3HaYeHueM [0 yMordaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBHUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauunasi ¢ Postgres Pro 11, moGaBreHue cTonblla C IMOCTOSHHBIM 3HA4YE€HUEM M0 YMOJIYaHUIO
0oee He O3HAYAET, YTO IIPU BHINIOJIHEHWH KOMAHOB! ALTER TABLE OyOyT M3MEHEHH BCE CTPOKU
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TabnuIlkl. BMecTo 3TOT0 yCTaHOBJIEHHOE 3HAYeHWe MO0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
Ipu ciedyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU IIepe3allucH TaOJIHITHL.
Brnarogapst aToMy omeparnus ALTER TABLE U C 60/IbIINMY TaOIUIIaMHU BRITIOIHSAETCS 04Y€Hb OBICTPO.

OpgHaKO ecnu 3HAYeHWEe MO0 YMOJYaHWI0 M3MEHUYMBOE (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKYy HYXXHO OyHeT BHECTH 3HadYeHHe, BRIYMCIIEHHOE€ B MOMEHT BBIIOJHEHHUS ALTER
TABLE. YTOOBI mM30exKaTh MOTEHIIHAIbHO [JIMNTEJIbHOHN OIlepalliy M3MeHEHWsI BCeX CTPOK, eCIH
BBl IIJTAaHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEeHWSIMH 10 YMOJIYAHHIO, Iydiie GymeT
moGaBuThb cTonOer; 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIIBI0 UPDATE, a IIOTOM OIIpeneJyInNTb 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAHO HUXe.

HpI/I 3TOM BEI MO2KETEe CPpa3y OIIPpede/InTh OTPaHUYEHUA CTOJ'I6LIa, HUCIIONIBb3y4A OOBIYHBINA CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom merne 3meCh MOXKHO HCIIOIB30BaTh BCE KOHCTPYKIIMHK, OOIIYCTHUMEIE B OIIpEeneJIEeHuu CTOJ'[6LI8.
B KOMaHOe CREATE TABLE. [IoMHHTe OOHAKO, YTO 3HAYEHHUE IIO YMOJI9YaHHUIO OOJIZKHO YIOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUIM, YTOOBI oriepanusa ADD BBIIIOJIHHUIJIACh YCIIEIIIHO. Brl TakkKe MOXKeTe cHadala
3aIllOJIHUTh CTOJ'I6€‘].[ IIPABUJIBHO, 4 3aTeM I[O6aBI/ITb OrpaHHUYEHUA (cm. HI/I}Ke).

5.5.2. YpaneHue ctonObua
Ymanutk cTonbel MOXKHO TaK:
ALTER TABLE products DROP COLUMN description;

[lauHBIE, KOTOPBIE OBIIM B 3TOM CTONOILE, NCYEe3ai0T. BMecTe co CcTONOIIOM yHansiOTCS M BKIIOYAIOLINE
ero orpanndenus Tabnuusl. OMHAKO eCIK Ha CTOJIOEI CChIIAaeTCs OTPAaHNYEeHNE BHEIITHET 0 K/TI04a OPYTon
Tabnuiel, Postgres Pro He ymanuT 5TO OrpaHUYeHUE HESIBHO. Pa3peImuTs yoajeHue BCeX 3aBUCSIIUX OT
9TOro ctonbiia 06BEEKTOB MOXKHO, T0OaBUB YKa3aHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01mM¥ MexaHu3M, CTOSIINH 3a 3TUM, OIHMCHIBaeTcs B Pa3mese 5.13.

5.5.3. lobaBneHue orpaHuvyeHun

151 moGaBIeHUsT OTPAHUYEHUS UCIIOIb3YeTCsI CHHTAKCUC OrpaHuydeHus Tabauisl. Hanpumep:

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

REFERENCES product_groups;

YTo6el mobaBuThk orpanundenune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHUS TaOIUIIHI,
HUCIIONIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyueHue IIPOXOOUT TPOBEPKY aBTOMaTU4YeCcKu u OymeT [moOaBlIEeHO, TOJIBKO €CIH €My
YIOBJIETBOPSIOT JaHHbBIE TAaOIUITHL.

5.5.4. YpaneHue orpaHu4yeHus

[Ons ymaneHus orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBald €My UM, 3TO
HEesIBHO cHejlajia CUCTeMa, U Bl OOJIKHEI BRIICHUTE €Tr0. 30ech MOXKeT ObITh IoJe3Ha KoMaHzma psql \d
uMa_rabaune (MW OPYTHE MIPOrPaMMBI, ITOKAa3bIBalolye NOoapoOHy0 mHopMaluio o Tabnuilax). 3Has
UM, BBl MOXKETE MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BHI UMeeTe [eji0 C MMEeHEM OTPaHuYeHUs Buaa $2, He 3a0yabTe 3aKJIIOYUTh €T0 B KaBBIYKH, YTOORI
9TO0 OBIJT JOMYCTUMHBIN UOeHTU(GUKATOP.)
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Kak u mpu ymameHum cTOsOIa, €ClIM BH XOTHUTE YOalIUTh OrpaHUYEeHHe C 3aBUCUMEIMU OOBEKTaMH,
mobGaBbTe yKalaHMe CASCADE. [IpuMepoM TaKOM 3aBHCHUMOCTH MOIKET OBITh OTPaHWYEHHE BHEIITHETO
KJII04a, CBSI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXXHO yOaauTh orpaHuydeHus Jro0bx TuIoB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uto y orpanudenuiit NOT NULL HeT nMEH.)

5.5.5. A3MeHeHue 3HaYeHUA No YMOJIHaHUIO

Ha3Hzauuts CTOJ'I6HY HOBO€ 3HA4YEHHEe I10 YMOJITYaHHUIO MO2KHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, UTO 9TO HUKAK He BIMUSET Ha CYIIeCTBYIOIIHEe CTPOKH TaOIHIIL, a IPOCTO 3a0aéT 3HaYeHHue II0
YMOJTYAHHUIO [JIS TOCHeOyIOIIUX KOMaHo INSERT.

qTO6BIYﬂaHHTb3HaquHeIH)YMOanHHm,BHHOHHHTG
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM 1O CYTH 3HAYEHUIO 110 YMOI4YaHUIoO IpocTo npucBauBaeTrcss NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecyiu BHI MOIBITAETECh YAAIUTh 3HAYEHUE 110 YMOJIYaHUIO, HEe ONpeNesIEHHOe SIBHO, TaK Kak
HEesIBHO OHO cyIecTByeT u paBHO NULL.

5.5.6. I3MeHeHue Tuna gaHHbIX cTONOUa
Yrtob6nl peobpa3oBaTh CTONOEI B OIPYTOM TUII AAHHBIX, UCIIOJIL3YITE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycCIelllHa, TOJIBKO €CJIM BCEe CYIIEeCTBYIOUIME 3HAa4YeHUS B CTOJIOIle MOTYT OBITH HESIBHO
IIpuBedeHH K HoBoMy Tumy. Ecnu TpeGyeTcst Gojee cnoxkHoe IpeoOpa3oBaHle, B MoxKeTe N00aBUTh
yKazaHue USING, onpenesiollee, KaK IIOTyYUTh HOBble 3HAUYEHUS U3 CTaphIX.

Postgres Pro mombiTaeTcst TakXke mpeob6pa3oBaTh K HOBOMY TUIy 3Ha4YeHHe CTOJIOIA 10 YMOJIYaHUIO
(ecnum OHO OIpenesieHO) M BCe CBA3aHHBIE C 3THUM CTonOmoM orpanuudeHus. Ho mpeoGpa3oBanue
MOKET 0Ka3aThCsI HEIPABUJIBHEIM, ¥ TOT/IA BBl TOJIYYUTE HEOXHUAaHHBIE Pe3ylIbTaThl. [109TOMYy OOBIYHO
JIy4Ilie yOajduTh BCE OTPAaHUYEHUS CTOJOIA, meped TeM KaK MEeHSITh ero THI, a 3aTeM BOCCO3[aTh
MOAU(PHUITMPOBAHHEIE MOIKHEIM 00Pa30M OTPaHUYEHUS.

5.5.7. NepeunMmeHoBaHue cTonbua
YTo6BI IEPEMMEHOBATDL CTOI0EII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabnuubl

Tabuily MOKHO IepenMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

Korpa B 6a3e maHHBIX CO3aETCsI 00BEKT, eMy Ha3HA4YaeTCs Biafesiel. BragenbiemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH OIepaTop COo3maHus. [jisi OONBITHHCTBA THUIIOB 0O0HEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM CyIeproab30BaTellb) MOXKET AelaTh C 0OBbEKTOM BCE, YTO YTOOHO.
YT0oOHI Pa3pelInTh UCHOIb30BaTh €TI0 APYTUM POJIIM, HYKHO JaTh UM npaed.

CylecTByeT HeCKOJILKO THIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE M USAGE. HaGop npaB, IPUMEHUMHIX K OIpPeNeIEHHOMY 00BEKTY,
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3aBUCHUT OT THUIa 00beKTa (Tabnuua, GyHKIUSA U T. O.). [TonHyo nHGOPMAIUo 0 PAa3/IMYHLIX TUMIAX IIPAB,
noppmepskuBaeMbix Postgres Pro, Bel HavigeTe Ha cTpaHulle cipaBku GRANT. Bul Takke yBUOHUTE, Kak
IIPUMEHSIOTCS 9TH IIPaBa, B CIEOVIOIINX Pa3fesiax U rjiaBax.

Heotnremnemoe IIPaBO U3MEHATH UJIK YOAJIATH 00BEeKT UMeeT TOJILKO Biiafesiel] 00beKTa.

OOBEKTY MOXKHO Ha3HAYUTh HOBOT'O BJIafiefiblla C MOMOIIbI0O KOMaHALI ALTER IJIS COOTBETCTBYIOIIETO
Tumna obwvekrta, HanpuMmep ALTER TABLE. Cyneprionb3oBaTenb MOXKET AeaTh 9T0 0e3 orpaHuYeHui, a
OOBIYHEIM ITOIb30BATENb, TOILKO €CJIM OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BilafleliblieM oO0beKTa (UIu
YJIEHOM POJIY Bafesblla) U YJIEeHOM HOBOU POJIU.

71 Ha3HaAYeHUS IPaB MPUMEHSeTCs KoMaHOa GRANT. Hampumep, ecriu B 6a3e JaHHBIX €CTh POJIb joe B
TabnuIa accounts, HPaBO Ha U3MEeHEHHE TabJIMITHI MOXKHO [aTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMeCcTO KOHKPETHOTO IIpaBa HalucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJII 00BbEeKTa
9TOr0 THUIIA.

[71sT Ha3HAYEeHMsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCII0JTh30BaTh CIIEIMAaTbHOE UMS «POIU»: PUBLIC.
Taxkke OJIsT YIIPOIEHUWs YIIPaBI€HUS POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO TI0JIh30BaTEIEH,
MOZKHO HaCTPOUTH «T'PYIIOBLEIE» POJM; oapoOHee 06 3aToM cM. ['maBy 20.

YToOBI MUIIUTH ITOIb30BaTeJIEH ITPaB, UCIOIb3YUTE KOMAaHOy REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco0Ornie mpaBa Biagesnbila 00beKTa (TO eCTh MpaBa Ha BHIIOJIHEHHEe DROP, GRANT, REVOKE M T. [I.) Bcermga
HesIBHO 3aKpeIieHHl 3a BiaJellblieM U UX HelIb3s Ha3HauYuTh Uiiu 0ToOpaTk. Ho Biamesner o0 beKTa MOXKET
JUIIUTL ce0si OOBIYHBIX MPaB, HAITPUMEDP, Pa3PEIIuTh BCeM, BKIII04asi ce0si, TOIbKO YTeHWe TaOIIHITh.

OOBIYHO PACIIOPAKATHCS IIPaBaMK MOXKET TOJIBLKO BiIageell 00beKTa (MM CyIepIlonb3oBaTesb). OmTHAKO
BO3MOXKHO HATh IIPABO MIOCTYIA K OOBEKTY «C IIPABOM IIepemadi», YTO ITO3BOJIUT MOIYyYUBIIEMY TaKoe
IIpaBoO Ha3HauyaTh ero ApyruM. Eciam Takoe MpaBo mepedayu BIIOCIENCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYWJI MaHHOE IIPaBO MOCTyIla (HEeMoCPeOCTBeHHO HIIH IO IlelloYKe Mepenaywu), MOTepsioT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

5.7. MOJINTUKM 3aLLUTblI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi komaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO ONPEIENUTb NOAUMUKU 3dWUMbl CMPOK, OTPAaHUYUBAIOIINE I I0JIb30BaTelel Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BpAIeHBl OOLIYHHIMU 3alpocaMHu UM O00aBlIeHBl, U3MEHEHBI U yHOaJIeHH
KOMaHaMH1, U3MEHSIONIMMU JaHHBle. 3TO Ha3bkIBaeTCs TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaGjaHWIl HE HMMEIOT IIOJIMTHUK, TaK 4YTO €ClIu cucTeMa IpaB SQL
paspelraeT moJIb30BaTEIIO AOCTYII K TabuIle, BCe CTPOKHM B HEW OJMHAKOBO OOCTYIHBI OJI YTEHUS WA
U3MeHEeHHUs.

Korpma mns TaGmuilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00bI9HBIE 3aITPOCH K Tabjulle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHBI
paspemaTbCcsi MOJIMTUKOMN 3amlIuThl CTPoK. (OmMHAKO Ha Bafenbla TaOGNMHILI TaKWe ITOMUTUKUA OOBIYHO
He melcTByIOT.) Ecnmm monuTuKa miis TaOnuIlkl He ompedesieHa, MPUMEHSETCS IMOIWTHKA 3allpeTa IIo
YMOJITYQHHUIO, TaK YTO HUKAKWE CTPOKH B 3TOM Talbjulle HENIb3sd YBUAETH MM MomuduInpoBaTh. Ha
ormepaluu ¢ Tabauiiel B 11eI0M, TaKue KaK TRUNCATE U REFERENCES, 3all[iTa CTPOK He PacIIpoOCTPaHsIeTCs.

IlonuTtukM 3aluThI CTPOK MOT'YT MPHUMEHATHECA K OHpeJIeJIéHHbIM KOMaHOaM W/UIu POJIAM. HOHI/ITI/IKy
MOZKHO OIIPpeneyInTh KaK IIpuMeHdaeMYyI0 K KOMaHOaM ALL (BCBM), 6o SELECT, INSERT, UPDATE U DELETE.
KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3dThk C HECKOJIBKUMU POJISAMH, IIPU 3TOM )Z[efICTBYIOT OOBIYHEIE IIpaBHJIa
YJIEHCTBaA W HaCJIeJOBaHHUMA.

Yto0Obl oOImpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [mOis
TIONMUTUKYN 3aaéTCsI BhIPaXkeHHue, BO3Bpalllaiollee JIOTUYECKUH pe3ysbTaT. OTO BHIpaXkeHue OymeT
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BBIUMCIIATHCS [JIST KaXKAOW CTPOKH Ilepeld APYTHMMH YCIOBHUSIMH WU (QYHKIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTess. (EQUHCTBEHHBIM HMCKIIIOYEHHEM K3 3TOT0 IIPaBUJIA SIBISIOTCS TrepMeTHuYHbe
GbyHKIMY, KOTOPHIE TAPAHTUPOBAHHO HE JOMYCKAIOT YTeYKN HHGOPMAaLMH; ONITUMHU3aTOP MOXKET PEITUTh
BBEIIIOJIHUTH OTH (YHKIUM OO IIPOBEPOK 3amIMUTHl CTPOK.) CTPOKH, O/ KOTOPHIX 3TO BHIPAXKEHUE
BO3BpalllaeT He true, obpabaThiBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBASTh HabOpPOM CTPOK,
KOTOpPBIE MOXKHO BUIOETHL, U Ha60p0M CTPOK, KOTOPEIE MOZKHO MO,'E[I/I(bI/II_II/IPOBaTB, B IIOJINTHUKE MOZKHO
3ayiaTh OTAEebHEIE BEIPaXKeHUs. BripakeHuss moNIUTUK oOpabaTHBalOTCS B COCTaBe 3ampoca C IIpaBaMu
HCIIOMHSIONIEr0 ero MoIb30BaTeJIsI, HO [JIs 00palleHus K JaHHBIM, HEIOCTYITHEIM 3TOMY ITOJIE30BaTEITo,
B 9TUX BHIPAXKEHUSIX MOTYT IIPUMEHATHCS PYyHKIIUU, OTIpeAesiole KOHTEKCT 0€301aCHOCTH.

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

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

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

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

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

B kauectBe IIPOCTOTrO IIpHMeEpPa, CO3OaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.IaTbC$I K CTpOKaM OTHOIIIE€HHUA U IIPK 3TOM TOJIBKO K CBOUM, MOZKHO Tak:

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

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

OTa mOJWTHKA HEeSBHO IIOApa3yMeBaeT U MpemioxkeHWe WITH CHECK, HOEHTHYHOE IIPemIOKEeHUIO
USING, I0O3TOMY YKa3aHHOE OrpaHM4YeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
4YTO OOWH MEHeXep He MOXKET BHIIIOJHUTbL SELECT, UPDATE WM DELETE [JISI CYIIECTBYIOIINX CTPOK,
MIpUHAAIeXKallluX IPYTroMYy), ¥ K CTPOKAaM, U3MeHsIeMBEIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3[aTh CTPOKH, IPUHAAJIeXKalllue OIpyroMy MeHeaxepy).

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

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

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

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

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

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

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

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

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

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

)i

CREATE ROLE admin; —-- AOMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

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

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

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

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

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

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

CREATE POLICY user_mod ON passwd FOR UPDATE

USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND

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

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

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

SET
postgres=> table passwd;

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

shell

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

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

| /bin/dash

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

| /bin/zsh

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

(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

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

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

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

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

Bce momuTHKHM, co30aBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIME, YTO 3HAYHUT, YTO IIPH NPHUMEHEHUH
HECKOJILKUX ITOJINTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MJIM». XOTs MOXKHO CO30aTh TaKue
pas3pemmnTenbHble TOJIUTUKH, KOTOPhIe OYAYT TOJIBKO pa3pelnaTrh JOCTYI K CTPOKAaM IIPU OIIPedeTEHHBIX
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHWPOBATh Pa3pelInTeIbHbIE IOJUTHKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alMCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIePaTOpPOM
«H»). B pa3BuTHe IpeObIAyIIero npuMepa Mb H00aBUM OTPaHUYUTEIIFHYIO HMOJIMTUKY, Pa3peIlarolnyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3allMCIM TaOIHIThI
passwd:

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

3aTeM MBI MOXKeM yOeOuTbCs, YTO aOMUHHCTPATOP, IMOAKIIOYEHHBLIM IO CEeTH, He YBUOUT HUKAKHX
3amucen, 6aromapsa 3TOM OTPAHUYUTEILHOMN IIOIUTHKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

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

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

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

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

INSERT INTO groups VALUES

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

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

alice gBngeTCcd AOMHHHCTPATOPOM

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

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

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

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

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

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

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

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

BEGIN;

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

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

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

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

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

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

5.8. CxemMbl

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

IIpuMmeyanue

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

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

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

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

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

CxeMHI B HEKOTOPBIM CMEICJIE HO)I06HBI KaTajioraM B OHepaHI/IOHHOﬁ cucreMe, HO OHU H€ MOIryT OBITh
BJIO2ZKEHHBIMMU.

5.8.1. Co3paHue cxembl

s co3manus cxeMsl ucnonb3yercsa Komanna CREATE SCHEMA. T1pu 9TOM BEI OIIpefeisieTe UM CXEMEL
110 CBOEMY BHIOOPY, HAIIPUMEP TaK:

CREATE SCHEMA myschema;

YT0o06BI CO30aTh 0OBEKTHI B CXeMe HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/IHOE UMSs, COCTOSIIee U3 UMEH
CXeMbI 1 00BeKTa, pa3leléHHLIX TOUYKOM:

cxeMa.rabnuiga

9TOoT cuHTaKcuc paboTaeT Be3fde, I'le OXKuUOaeTCcsa MMs TaOIUIE], BKIOYas KOMaHOBR MomudbukKaluu
TaOJIUIE ¥ KOMaHas 06paboTKY faHHBIX, 00CyXKIaeMble B CIIeAyIONINX I'naBax. ([ KpaTKOCTU MBI OyIeM
TOBOPUTH TOJILKO O TabGJIHIlaX, HO BCE 3TO PAaCHPOCTPaHsAETCS U Ha APyTrue TUIIEl UMEeHOBaHHBIX 00 HEKTOB,
HanpuMep, TUIH ¥ QYyHKINN.)

EcTs elne 6osee oOIMH CUHTAKCHUC
fasa_gaHHBIX.CxXeMa.TabnHia

HO B HACTOsIIIee BpeMsi OH IOOAePKUBAETCS TOIBKO [yt GOpMaIbHOTO COOTBETCTBUS cTaHmapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET ObITh TOJIBKO 0a3a JaHHBIX, K KOTOPOU BHI ITOOKJTIOUEHHI.

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

CREATE TABLE myschema.mytable (

Yrto6B!l yOamuTh MyCTYyIo cxeMy (He comepKallyio 00beKTOB), BEITIOTHUTE:
DROP SCHEMA myschema;

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

CTOoAIIUH 3a 3TUM OOITUHN MeXaHU3M onucaH B Pazmene 5.13.

YacTo OGBIBaeT HY2KHO CO3OaTh CXeMYy, BllaeJibIIleM KOTOpOfI GYJIGT npyroﬁ MMOJIb30BaTENb (9TO OOWH U3
crioco6oB OrpaHUYEHUA IoIb30BaTeNENn IIPOCTPAHCTBaAMu uMéH). CoenaTh 9TO MOXKHO TaK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HNO/IB30BATENd;

B Oaxe MO2KeTe OIIYCTUTh UMS CXEMEI, B 3TOM CJIydae MMEeHEeM CXEMEBI CTaHEeT UMs II0JIb30BaTeJid. Kak
9TO MOZXKHO IIPUMEHATH, onucaHo B [logpa3zene 5.8.6.

CxeMbl C UMeHaMM, HaUMHAIOIIUMUCS C pg_, ABIIAIOTCA CHUCTEMHBEIMH; IIOJIb30BaATEJIAM HE€ Pa3pPEeIleHO
HUCIIOJIbL30BAThE TAKHWE€ MMEHaA.

5.8.2. Cxema public

Ilo aToro MBI co3gaBanu TabOIUIL, HE YKa3blBas HUKaKue MMeHa cXeM. [1o yMom4aHuio Takue TabIuIThl
(m pmpyrue OOBEKTHI) aBTOMATHMYECKHM IIOMeEINaloTCs B cxeMy «public». OHa comepXUTCS BO BCEX
co3maBaeMbIX 0a3ax maHHBIX. TakuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
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J9KBHBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.8.3. lNyTb Nnoucka cxeMbl

Be3me nmucaTh NoJIHBIE UMEHA YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUI0KEHUS
K KOHKpPeTHOM cxeMe. [ToaTomMy K TabnumaM oOBIYHO 0OpPAIalOTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO M3 UMeHu Tabnuikl. CcTeMa oIpenenseT, Kakasi MMeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONIb3Y ST
nyms NOUCKA, KOTOPHIA IMPEICTaBJIsIeT COOOM CIOMCOK IIPOCMaTPHUBAEeMBIX cxeM. Ilompal3yMeBaeMoi
TabnuIlell CYMTAETCS MHepBas ITOOXomsInasi Tabnuila, HaWgeHHas B cxeMax myTu. Eciu momxomsimast
Tabnuila He HalgeHa, BO3HUKAET OIMnOKa, Jaxke eciiu Tabiuia C TaKUM UMEHEM eCTh B APYTHX CXeMax
0a3nl JaHHEIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHEIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSET HallMCcaHue 3aIllpoCoB,
KOTOPHIE OOJI2KHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAIbHO IT03BOJISIET
TI0JIb30BaTEJIIM BIMATH Ha TOBeOeHKe 3alIPOCOB OPYTUX I0JIb30BaTelel, 3JI0HaMEPEHHO UJIU CIIy4YalHO.
BBuny npeob6agaHus HEMOJIHBIX UMEH B 3allpocax U UX MCIIOIb30BaHusA BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IIO CYTH 3HA4YUT [OBEPSATH BCEM IIOJIb30BATENISIM, UMEIOIINM IIPpaBO CREATE B
aTOu cxeMme. Korma BEI BEIIIOJIHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTellb MOXKET CO30aTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pPa30oM IIepexXBaTHIBaTh yIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKINKU SQL Kak eciy Obl UX BHIIIOIHSIJIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. DTa cxeMa OyaeT HMCIIOIb30BaThCS HE TOIBKO IIPHU
IIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHa OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbIE KOMaHOOM CREATE
TABLE 6€3 yKa3aHUusI CXEMEI.

YT0oO6B! Y3HATDH TEKYIIIUM TUM ONCKA, BEITIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanuu no yMoiIdaHUIO OHA BO3BpaAIllaeT:

search_path

"Suser", public

IlepBbIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIIero Mojab3oBaTessi. Eciu TakoW cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE UTHOPUPYETCA. BTOpOI 3JIeMeHT cCchlaeTcs Ha cxemy public, KOTOPYIO MEI
y2Ke BULEH.

IlepBasi cymiecTByMOIllasi cXxeMa B MYTH IIOMCKa TaKXKe CYMTAETCS CXEMOM 10 YMOJTYAaHUIO HJISI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY MO YMOJIYaHUIO OOBEKTHE CO3HalTcss B cxeme public. Ilpu ykalaHuu
HEITOJTHOM CCBIJIKM Ha 00BEKT B JII0OOM KOHTEKCTe (IIpu MomubuKaiiuu Tabmul], U3MeHeHUN JaHHBIX WU
B 3alpocax) cucTeMa IpoCMaTpPUBAET IIYTh MOKMCKA, IT0Ka He HAaWOET COOTBETCTBYIOIIUM 00BEeKT. TakuMm
o0pa3oM, B KOHGUTYpPAILIMHU 0 YMOITYAHUIO HEMNOHEIE UMeHa MOTYT OTHOCHUTBLCSI TONBKO K 00BEeKTaM B
cxeMme public.

Y106BI 4OOABUTE B MyTh HAIILy HOBYIO CXEMY, MBI BHITIOJTHSIEM:

SET search_path TO myschema, public;

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

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOYyT IO YMOJTYaHUIO CO3MaBaThCS B
3TOM cxXeMe.

MBI MOKEeM TaKxKe HallKucaThb:

SET search_path TO myschema;
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Torga ™Mbl OoJbIlle HEe CMOXKEM O6paIlIaTI>CH K CcXeMme public, He HaIlMcaB IIOJIHOe HMSA OObeKTa.
EgmHCTBEHHOE, YTO OTIIMYAET cxeMy pubhc OT OPYTHUX, 3TO TO, YTO OHa CYIIECTBYET I10 YMOJIYAdHHUIO, XOTA
€€ TakK Ke MOXKHO YOQIIUThb.

B Pazgene 9.25 BH y3HaeTe, Kak €Ill€ MOKHO MaHUITYJIUPOBATh IIyTEM IIOMCKA CXEM.

Kak u gnst uM€H Tabnul, MyTh MOKMCKa aHAJIOTUYHO paboTaeT s UMEH TUIIOB JaHHBLIX, UMEH QYHKIMMA
U UMEH omepaTopoB. iMeHa TUNOB AaHHBIX U QYHKINM MOXKHO 3alucaTh B IIOJTHOM BHIE TaK XKe, Kak
u uMeHa Tabnui. Ecnu ke BaM HYKHO HCIIOJIb30BaTh B BhIPAXKEHUU IIOJTHOE MMSI OIlepaTopa, AJisd 3TOT0
€CThb CIeIHaJIbHBIA CIIOCO0 — BBI MOJI2KHBI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takas 3anuch HeoOxommMa O u30eXKaHUS CHHTAKCUYECKOM HEeOOHO3HAaYHOCTH. [IpuMep Takoro
BBEIpaXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BAaTEJIN YaCTO II0JIaraloTCd Ha IIYTh IIOMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIINH.

5.8.4. CxeMbl 1 npaBa

ITo yMom4aHUIO ITOJIb30BATEIb HE MOXKET 00paIaThCsa K 060beKTaM B UyKUX cxeMaX. YTOOb U3MEHUTB 3TO,
BJIafiesielr] CXeMhbl MOJIKeH [aTh MOJIb30BaTelI0 ITPaBo USAGE OJIS MaHHOM cxeMbl. YTOOH ITOIb30BATEIH
MOTJIX MCIIONb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAmOOUTHCS Ha3HAYUTL OOMNOJIHUTEJIbHBLIE HpaBa Ha
YpPOBHE 00BEKTOB.

ITomp30BaTEMI0 TAKKE MOXKHO Pa3peIruTh Co3aaBaTh OOBEKTH B CXeMe, He MpUHaAjexaen emy. s
9TOT0 €My HYKHO [IaThb IIPaBO CREATE B TpeOyeMol cxeMme. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE UMEIOT
IpaBa CREATE ¥ USAGE B cxeMe public. bnarogaps 3ToMy BCe IIOJIb30BaTeIM MOI'YT IIOOKJIIOYAThLCA K
3apmaHHOM Oa3e JaHHBIX U CO3aBaTh OOBLEKTH B €€ cxeMe public. HeKoTopkle 1m1abI0Hbl UCIIOIb30BaHUA
TpeOyIOT 3allPEeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(TITepBoe cnoBo «public» o003HauaeT cxeMy, a BTOpPOe O3HaudaeT «KaXK[blM I0JIb30BaTelb». B mepBoM
clydae 3TO UOEHTU(DUKATOP, @ BO BTOPOM — KJIIOYEBOE CJIOBO, MO3TOMY OHM HaIlMCaHHB B Pa3HOM
perucTpe; BCOOMHUTE yKa3aHuda us [logpasnena 4.1.1.)

5.8.5. CxeMa cMcTeMHOro Karanora

B momosniHeHMe K cxeMe public M cXeMaM, CO3TaBaeMbIM IT0JIb30BaTEIAMH, TI00as 6a3a JaHHBIX COTEPKUT
CXeMy pg_catalog, B KOTOPOM HaXOOSATCS CHUCTEMHBIE TaOIWIIBI M BCE BCTPOEHHBIE THUIIHI [AHHBIX,
GyHKIME ¥ OIepaTophl. pg_catalog (paKTHUECKH BCerma SIBISETCS YacThio HNYTH IIOMCKa. Ecnmu maxe
9Ta cxeMa He moOaBjieHa B IIYTh SIBHO, OHA HESIBHO MPOCMATPUBAETCs 00 BCEX CXeM, YKa3aHHEIX B IIYTH.
Tak obecrieunBaeTCsa JOCTYIIHOCTh BCTPOEHHBIX UMEH IIPHU JIIOOLIX YCIOBUAX. OQHAKO BBl MOXKETE SIBHBIM
006pa3oM IIOMECTUTh pg_catalog B KOHEIl MyTH IIOMCKA, €CJIM BaM HYKHO, YTOOBI IIOIb30BaTEIbCKHE
VMeHa IepPeonpeIesisiiii BCTPOEHHEIE.

Tak kKak UMeHa CHCTEMHEIX Tabnull HaYWHAIOTCHA C pg_, TakKue HMMeHa JIydllle He MCIOJIb30BaTh BO
u3lbexxaHue KOHQIWKTa UMEH, BO3MOXKHOI'O IIPU IIOABIEeHUU B OyAylleM CHUCTEMHON TalJIUILI C TEM
XKe HMeHeM, 4To M Bama. (C ImyTéM IIOMCKa [0 YMOJYaHWIO HeIloJIHas CCHIJIKa OymeT BOCIPHHSTA
Kak oOpallleHHe K CHCTeMHoil Tabnune.) CucTteMHble Tabnunsl OyoyT U Hamblle coOepikaTbh B MMeHU
IIPHUCTaBKy pg_, TaK 4YTO OHU He OyAyT KOH(IWKTOBATh C HENOIHHBIMM MMeHaMH II0JIb30BaTelIbCKUX
Tab/Iull, eCciy M0JIb30BaTEIN CO CBOEM CTOPOHHI He OYOYT UCIIONIb30BaTh IPHUCTaBKY pg_.

5.8.6. LLlabnoHbl ncnosib3oBaHUA

CxeMaM MOXKHO HAWTH MHOXKECTBO IIpUMeHeHUu. J[IIsg 3amuTel OT BIUSHUS HEeOOBEPEHHBIX
IIOJTb30BaTeJIed Ha MOBEeeHHe 3allPpOCOB OPYTHUX II0Ib30BaTeJied IpemjaraeTcsi wabsio0H 6e30ndacHO20
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ucnos1vb3oB8dHUA cxeM, HO eCJIn JTOT mabJIoH He IIPUMEHAETCA B Oase OaHHBIX, IIOJIB30BATeEJIH,
ZKeJlaiaue 0e30MIacHO BBIIIOJIHATL B HEH 3alIPOCBI, OOJI2ZKHBI 6YI[YT IIDUHUMATL 3alllUTHHBIE MEPHI B
Ha4aJie KaxKaoro ceaHcCa. B YaCTHOCTH, OHHN OOJIZKHBEI HAYMHATH Ka}KJII)IfI CeaHC C IIpuCBO€EHUus IIYCTOTO
3Ha4YeHusda HepeMeHHOfI search_path numm KaKuM-1u00 OPYIruM 06pa30M yoandaTb M3 search_path
CXeMBI, OOCTYIIHEIE OJId 3allMCHU OOBIYHBIM IIOJIb30BaTensaM. C KOH(l)I/IpraL[I/IefI II0 YMOJIYaHHUIO JIETKO
Pealn3yrTCs CIIeaylolume 11a0JI0HBI UCIIOJIb30BAHUA:

¢ OrpaHuuuTb OOBIYHBIX II0JTE30BATEIEH MTUYHBIMU cxeMaMu. [IJ1 peanu3aliuy 3TOT0 IOgXoma
BBIIIOJTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CcO3HalTe OJIS KaXKaOTO
IMOIb30BaTEJIsI CXeMy C ero uMeHeM. Kak BbI 3HaeTe, IyTh IIOKMCKA 110 YMOJTYAHUIO HAYUHAETCS C
UMEHHU Suser, BMECTO KOTOPOI'O IIOACTABJIAETCA UMS I10Ib30BaTessA. TakuM o6pa3oM, eciiu y BCex
Iojb30BaTesiell OyOeT oTHeNbHAsd cXxeMa, OHU 10 yMOoI4aHuio 6ynyT oOpaIaThCs K COOCTBEHHBIM
cxeMaM. [IpuMeHsas aToT m1ab0H B 6a3e, K KOTOPOU yKe MOTJIM NOOKJTIOYaThCS HeOBEPEHHEIE
II0JIb30BATENH, ITPOBEPLTE, HET JIU B cxeMe public 06BHEKTOB C TAKUMHU XKe UMeHaMH, KaK Yy 00beKTOB
B CXeMe pg_catalog. DTOT IIabGIIOH SBAsSETCS I1abI0HOM 0€30IaCHOT0 UCIIOIb30BAHUS CXEM, TOJIBKO
eCJTi HUKaKOHM HeqOBEePEeHHHIN ITI0Ib30BaTellb He SIBISeTCS BllamenblleM Oa3kbl JaHHBIX U He UMeeT
ImpaBa CREATEROLE. B mpoTuBHOM ciiydae 6e30IIacHOe MCIOJIb30BAHUE CXEM HEBO3MOIKHO.

* VpanuTts cxemy public u3 myTy oOMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MIIM BHIIIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". Ilpm 3TOM BCe HO-IPEIKHEMY CMOTYT
co3pmaBaTh OOBEKTH B 00IIEH cXeMe, HO BEIOUPATHCS 3TU 00BEKTH OyOyT TOJIBKO II0 IIOJTHOMY UMEHH,
co cxemoii. Torga Kak oOpariaTeCs K TaOIUIaM 110 ITOJTHOMY MMEHHU BIIOJIHE JOMYCTUMO, 00paIeHus
K QyHKOUSIM B 00111€eM cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €CIu B
co3pmaéte GYHKIUY WIK PACIIMPEHUs B cxeMe public, mpumensiite nepsriit mabnoH. Ecnu ke HeT,
9TOT wabJIOH, KaK U IEePBLIH, 6€30MaceH IPU YCJIOBHUY, YTO HUKAKOW HEeNOBEPEHHHIH II0JIh30BaTE/Ib
He SIBJISIETCS BilaZesibileM 0a3Ebl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHHTH IIOBEJIEHUE II0 YMOJIYaHUIO. Bce momb30BaTeny HesTBHO o0pariaioTcs K cxeme public.
TeM caMBIM UMUTHUPYETCS CUTyalusa C IIOJIHBEIM OTCYTCTBUEM CXEM, YTO O3BOJISIET OCYILIECTBUTH
IJIaBHBIM ITepexon u3 cpenbl 6e3 cxeM. OmHAKO HaHHLBIN ITa6GJIOH HA B KOEM CIIy4Yae Hejlb3s CUUTATh
6e3omacubpiM. OH TOOXOOUT, TOJIBKO €CJIX B 0a3e MaHHBIX MMEETCsI BCETO OOUH ITUO0 HECKOJIBKO
OOBEPSAIOIINX OPYT APYTY I0JIb30BaTEIEH.

ITpu mr060M IoAXo[e, yCTaHaBIMBasA COBMECTHO UCIIOJIb3YEeMbIe TPUI0KEeHUS (TabIHUITbl, KOTOPhIE HYZKHEI
BCEM, IOTIOJTHUTEIbHEIE QYHKIIUY CTOPOHHUX Pa3paboTYUKOB U T. [I.), IOMEIIaiTe UX B OTAEIbHEIE CXEMHI.
He 3abymbTe maTh OPYTruM IIOJIb30BATENSIM IIpaBa AJIA AOCTYyIIa K 3TUM cxeMaM. Torga Ioiab30BaTesid
cMOryT o0palaThbCs K 9TUM [OIIOTHUTEILHBIM 00BEKTaM I10 TIOJTHOMY UMEHH UJTH IIPU XKeJlaHUuU T00aBsIT
9THU CXeMBI B CBOM IIyTU IIOUCKA.

5.8.7. NepeHOCUMOCTb

Craumapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CxeMe K pPa3HBIM 00BbeKTaM, MpPuHaIIeKalluM
pa3HBIM Ionb3oBaTenssM. bosee Toro, B psge peanus3ainuii CYB] Henb3sd co3maBaTh CXEMBI C
UMEHEM, OT/JIMYHBIM OT MMEHHU Bjapenblia. Ha mpakTuke, B CYB]l, peanu3yiomux TOJBKO 0a30BYIO
MOANEPKKY CXEM COTJIaCHO CTaHAApPTy, KOHIEMNIMWU I10Ib30BaTejIsi M CXeMbI O4YeHb OMu3Ku. TakKuMm
o0pa3oM, MHOTHE IIOJIb30BATEJIM TMOJIaTal0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HMS _IOnIb30Barend.umMs rabnuns. Y1 IMEHHO TakK 6y11eT BecTu cebsa Postgres Pro, ecnu BuI co3gaguTe
CXeMEBI OJis1 KaKIOOoTo I0JIb30BaTess.

B crampmapte SQL HeT M HOHATHMA CXEeMHBl public. IS MaKCHMaJbHOTO COOTBETCTBHS CTaHOAPTY
HUCIIOIB30BaTh CXEMY public He clenyer.

Koneuno, ectb CVYB]l, B KOTOpPHIX BOOOINe HE pPeaju30BaHBl CXEMBI WM IPOCTPAHCTBA WUMEH
TMOAIEPKUBAIOT (BO3MOXKHO, C OTpaHWYEHUSIMH) obOpalleHus K ApPyruM Oa3aM HOaHHBIX. Eciu BaMm
nmoTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAaKCUMAJIbHOM IEePEeHOCUMOCTH BBl IOCTUTHETE, BOOOIIE HE
HUCIIOB3YST CXEMBI.

5.9. HacnepoBaHue

72



OmnpeneneHue JaHHBIX

Postgres Pro peanusyeT HaciemoBaHue TAOIUIl, YTO MOXKET OBLIThH IIOJIE3HO [JIsT MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHmapT SQL:1999 u Oornee MO3mHME BEPCHUU OMPENEsITIOT BO3MOXKHOCTL HACIeOOBAHUS
THUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCSA OT TOT'0, YTO ONHMCAHO 37eCh.)

[laBaliTe Ha4YHEM CO CJIeAyIOIIeTr0o IpUMepa: IMPEeAIooXkKUM, YTO MBI CO3HaéM MOJENlb HaHHBIX OIS
ropodoB. B KaxXpgoM IITaTe €CThb MHOXKECTBO TOPOAOB, HO JIMIIL OJHA CTOJHUIA. MBI XOTUM HMETh
BO3MO2KHOCTBH 6LICTpO IIOJIy4aTh ropoAd-CTOJINLy OJid JII0060T0 IIITaTa. TO MOXKHO choeiiaTh, CO30aB OBe
TaOIUIBI: OOHY [OJIS1 CTOJIUI] IIITAaTOB, @ APYT'yIO [JIsi TOPOAOB, He SIBJIAIOMIMXCS cTonullaMmu. OgHaKO YTO
IeJaTh, €CJIM HaM HYXKHO IOJIyYUTh MHPpOpMaluio o 1b6oM ropoge, 6yab TO CTOJIUIIA IITaTa MU HET?
B pemienun 3To# mpoOJjieMBl MOXKET IIOMOYb HacjiefoBaHUe. MBI onpenenuM TabnUIly capitals Kak
HacJIegHUKa cities:

CREATE TABLE cities (

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

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

B aTtoMm cmyuae Tabnuiia capitals Hacsedyem Bce CTOJOLBI CBOEH POOUTEIBCKOIN TabJHIBI, cities.
CTOJUIIBI IITATOB TaKKe UMEIOT [OIIOTHUTENbHBIN CTOJIOEI state, B KOTOPOM OyOeT yKa3aH IITar.

B Postgres Pro tabGnuiia MOXKeT HaclemoBaThCS OT HYIS WX HECKOJIbKUX OPYTUX TAOIUI], a 3ampOCH
MOTYT BEIOMPATh BCE CTPOKU POOUTEITECKOM TaOIUILI MM BCE CTPOKU POOUTENbCKON M BCEX MOYEPHUX
Tabnuil. [To yMOT9aHUWIO MIPUHSAT MOCJIEOHUN BapuaHT. Hampumep, clnenyonmi 3anpoc HauaeT Ha3BaHUA
BCEX TOPOAOB, BKJII0YAs CTOJIMLBI ITATOB, PACIOI0XEHHBIX Bhime 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

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

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

A cnepyromuil 3aIpoC HaXOOWUT BCE ropopda, KOTOPhle HE SABICSIOTCS CTONIHIIAMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe BhInie 500 ¢yToB:

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

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

3mech KJII04eBOe CI0BO ONLY YKa3bIBa€T, YTO 3alIPOC OOJIZKEH IIPUMEHSATBCA TOJIBKO K TaﬁJ'[I/II_[e cities,
HO H€ K TaﬁJII/II_IaM, PacIIOJIOZXKEeHHBIM HUXKE cities B HepapxXHU HaCJIeJOBAaHUI. MHuorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYJII/IJ'[I/I, — SELECT, UPDATE ¥ DELETE — IOOOEPXKHUBAIOT KJII0YEBO€E CJIOBO ONLY.

BbI TakKe MOXKeTe HOGaBI/ITb II0CJI€ UMEHHU Ta6J'II/II_II:I *, YTOORI SIBHO YKa3aTh, YTO OOJIZKHBEI BKITIOYATHECA
1 DOo4YepHue Ta6J'II/II.U:>IZ

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

Yka3neBaTh * HE O6H3aTeT[bHO, TAdK KakK TEIIePh 3TO IIOBEeOEeHHWe BCerga rmogpa3yMeBaeTCd I10 YMOJIYaHHUIO.
OpmHakKoO Takas 3aluch BCE eH.Ié IIogoepzXKMUBaAeTCA OiId COBMECTHMOCTH CO CTAPBEIMKU Be€pPCUSAMHU, I'Ie
II0BeOgeHue 110 YMOJI9YaHHUI MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX CUTyaIusIX ObIBaeT HEOOXOOUMO Y3HAaTh, U3 KaKOU TaOIuIlkl BhIOpaHa KOHKpPeTHAas CTPOKa.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCS CHUCTEMHELIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOMH
Tabnuiie:

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

9TOT 3allPpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IIOIIBITA€TECH BEIIIOIHUTL €Tr0 Y cebs, CKopee BCero BBl IONy4yuTe Opyrue 3HaueHus OID.)
Co6CTBEHHO UMeHa TabJIUI] BB MOXKETe MOJTyYUTh, 00PATUBIIKUCH K pg_class:

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

B pe3yJIbTaTe BHI IIOJIY4YUTE:

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

cities | Mariposa | 1953

capitals | Madison | 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys aJlbTEPHATUBHBIN TUN regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOJILHOM BHIE:

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

MexaHu3M HacjegoOBaHUA He crioco0eH aBTOMATHYECKHU pacipenendaTs OaHHbIe KOMaHO INSERT HIIN
COPY 1O TBGHHHaM B MepapXyuu HaCJiegoOBaHUA. HOBTOMy B HaAllleM IIpHMepe 3TOT ommepaTop INSERT He
BBITIOJTHUTCSA:

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

ME&1 Mornu HafesATbCS Ha TO, YTO OaHHBIe KAKUM-TO 00pa30oM IonanyT B Tabnuny capitals, HO 9TOTO He
MTPOUCXOOUT: INSERT BCeTAa BCTaB/IsIEeT JaHHBIE HEITOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOYKHO ITIepeHanpaBiIsaTh, UCIIONIb3ys mpaBuia (cMm. I'may 39). OgHako B
HallleM cjiydae 9TO He IIOMOKET, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa OymeT
OTBEPTHYTa A0 TPUMEeHeHHUs IIpaBusa.

IMouepHue TAOMUIILI aBTOMATUYECKU HACJIEOyIOT OT POOUTENbCKOM TaONUIIEI OTrPaHUYEHUS-TIPOBEPKU
u orpannyenusi NOT NULL (ecnu TONBKO [ HUX He 3aJaHO SBHO NO INHERIT). Bce ocTanbHBIE
orpaHMYeHUs (YHUKaIbHOCTU, IEPBUYHBIN KIII0OY U BHEUIHME KJII0OYU) HEe HaClIeayioTCs.

Tabnuila MOXKeT HacJIeOBaThCSI OT HECKOJIbKUX POMHTENILCKMX TaONIHI, B 9TOM CiIydae oHa OymeT
00beguHATL B cebe Bce CTOJNOIBI 3THX TAONMMI, a TakK¥XXe CTOJOILI, OIMMCaHHLIE HEIOCPEeOCTBEHHO B
eé ompegenenuu. Eciy B ompefeNieHUsX POOUTENbCKHUX M JOYepHeH TabOIuI[ BCTPETSTCS CTOJIOILI C
OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIUHEHBI», TaK YTO B HOYEpHEeH Talbjulle OKaXKeTCS TOJIBKO
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omguH cTonbel. YToOBI TakKoe oObemuHeHMe OBIJI0O BO3MOXKHO, CTOJIOIBI MOJIZKHBI MMETh OOMHAKOBBIH
TUII OaHHBIX, B IIPOTHBHOM CJIydae HOpPOH30uOET ommbKa. Hacrmemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpaandenuss NOT NULL o6benuHsII0TCS MOOOOHEIM 06pa3oM. Tak, Hampumep, o0beUHSIEeMBIH CTOJI0er]
monyuuT cBoiicTBo NOT NULL, ecnu Kakoe-mu00 U3 IIOPOXKOAIONINX €T0 OlIpedesieHu UMeeT CBOMCTBO
NOT NULL. OrpaHu4YeHHUSI-TPOBEPKH OOBEeIUHSIIOTCS, €CJIH OHU MMEIOT OOUHAKOBEIE MMEHa; HO eCIIH UX
YCIIOBUSI PA3IMYAIOTCS, IIPOMCXOOUT OIINOKA.

OTHoOLIeHWe HaCIemoBaHUS MexXOy TabmuilaMu OOBIYHO yCTaHaBIIMBAETCS MHPH CO3TaHWU OOYEpPHEH
TaOIUIBI C MCIOJIb30BAHWEM IIPEMJIOKEeHHUsT INHERITS omepatopa CREATE TABLE. Opyro# cmoco0
moGaBUTh TaKOe OTHOINEHHE i TaOIUIlbl, ONPEOeIEHHON IOAXOOSIIUM 00pa3oM — WCIOJIE30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [y aToro Oyayias mo4yepHss Tabiuia JOoJIKHA yKe BKIII0YaTh
Te Ke CTOJOIE! (C COBIMAOAIOIIMMKH MMEHaMMU M THUIAMH), YTO M POOUTENbCKas Tabmuila. Takxke oHa
OOJIZKHAa BKJIIOYAaTh aHAJIOTHYHBIE OI'DaHUMYEHUA-IIPOBEPKU (C TeMHu XXe HMEHaMu u B]:Ipa}KeHI/IHMI/I).
Yoanuth OTHOIIEHHWE HacCJegoOBaHMSA MOXKHO C ITIOMOLIbI0O YKa3aHWS NO INHERIT omepaTropa ALTER
TABLE. [IlnHaMu4yeckoe moOaBjeHUE U yHajleHHe OTHOIIEeHHN HaCJIeIOBaHUS MOXKET ObITh ITOJIEe3HO IIPHU
peanusaiuy CeKIMOHUPOoBaHusa Tabmul (cM. Pasges 5.10).

[nst co3manust TabnIuLE], KOTOPas 3aTeM MOXKEeT CTaTh HACJIETHUKOM OPYroH, ynoOHO BOCIIOIB30BAThCS
IpeoXeHneM LIKE omepaTopa CREATE TABLE. Takass KOMaHOa CO30acT HOBYIO TaOIHUITy C TEMHU XKe
cTOnOIlaMM, YTO UMEIOTCS B UCXOOHOU. Eciu B MCXOOHOM TaOIUIEI OTpEedesieHk OTPaHUuYEeHUsT CHECK,
OJIST CO3MAaHUS TTOJTHOCTHI0 COBMECTUMOM TaGIUIIHI UX TOXKE HYXKHO CKOMMMPOBATh, ¥ 9TO MOXKHO CHENATh,
mo0aBUB K IIPEOJIOKEHUIO L.IKE mTapaMeTp INCLUDING CONSTRAINTS.

POJZ[I/ITeJ'II:CKy'IO Ta6n1/1uy HeJIb3d yHOaJiIuTh, IIOKa CYLIECTBYIOT YHACJIeOOBAHHEIE OT Hee. HpI/I 9TOM B
OJOYEepHUuX Ta6n1/1uax HeJIb3sd yOaJlldTh HUIIA MO,‘E[I/I(bI/ILII/IpOBaTI: CTOJ'I6LILI HUJIN OTPaHUYEHUSA-IIPDOBEPKH,
YHaACJIeJOBaHHBIE OT POOUTEIIbLCKHUX Ta6J‘II/IL[. Ecnu BBI XoTHUTE YOQIIUTBb Ta6nnuy BMeCTe CO BCEeMH eeé
IIOTOMKaMH, 3TO JIETKO CHOeJlaTh, ,E[OﬁaBI/IB B KOMaHOy YyIOaJlIeHusa pOJZ[I/ITeJ'II:CKOfI Ta6J‘II/I].[I>I IIapaMeTp
CASCADE (cMm. Pazgen 5.13).

ITpu u3MeHeHUIX ONpeneeHuH 1 orpaHudYeHui cTonooB koMmaHma ALTER TABLE pacaopocTpaHseT 9TH
U3MEHEHUs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalIuThb CTOJIOIE, YHACIIEIOBAaHHEIE MOYEPHUMHU
TabmuiiaMu, MOXKHO TOJILKO C ITOMOIIIBIO ITapaMeTpa CASCADE. [Ipu co3gaHuy OTHOIIEHWH HaCIeI0BaHU
KoMaHpa ALTER TABLE CIeOyeT TeM Xe IIpaBujlaM oO0beluHeHUs OyOJIUPYIOIINXCS CTONOIIOB, YTO U
CREATE TABLE.

B 3ampocax ¢ HaciegyeMbEIMH TabIUIlaMy IIPOBepPKa IIpaB OOCTYIIA BLITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, HaJIu4Me pa3pelieHus UPDATE AJis TaOJIUIE cities mMogpa3yMeBaeT IpaBo Ha
U3MEHEeHWe CTPOK U B TAOMHUIlE capitals, KOTAA 9TO U3MEHEHUE OCYIIECTBIISIETCS Yepeld cities. TeMm
CaMEBIM IOIIePKUBAETCSA BUAUMOCTE TOTO, YTO JTaHHLIE HAaXOOsATCs (TaKKe) B POOUTeIbCcKou Tabnuie. Ho
M3MEHUTh HJaHHbIE HEeTIOCPEeICTBEHHO B TAOMHUIE capitals HeJb3s 0€3 MOMOIHUTEIFHOTO pPa3pelleHus.
ITo IIpaBUIO UMEET [Ba UCKIIOYEHUs — KOMaHObl TRUNCATE M LOCK TABLE, IPY BBIIOTHEHUH KOTOPHIX
BCera MMPOBEPSIOTCS pa3pellieHus U OIS JOYePHUX Tabmull (To eCcTh mpsiMoe obpareHne K TabIuiaM u
KOCBEHHOE€, Yepe3 POOUTENbCKYI0, 00padaThIBAIOTCST OHUHAKOBO).

I[TogoO6HEIM 00pa30M, IMMOMUTHKM 3aIIUTHl Ha YPOBHE CTPOK (cM. Pasmen 5.7) mmst pPOOMTENbCKOM
TaOIUIBI TPUMEHSIIOTCSI K CTPOKaM, IIOJIydaeMBbIM M3 [OYEPHHX TalJuI] IIPU BHIIOTHEHWH 3alrpoca
C HacJiemoBaHUEeM. [IONMUTHUKU Ke [OOoYepHuX TabJIMI, eClIu OHU OIIpedesieHbl, AEHCTBYIOT TOJIBKO
Korfa Takue TaOmWITbI SIBHO 3aQeMCTBYIOTCS B 3aIpoOCe; B 3TOM ClIy4ae BCe MOJIMTHUKY, CBSI3aHHEBIE C
POOUTETbCKMMHU TaOIUIIaM¥, UTHOPUPYIOTCS.

Croponnue Ttabmuibl (cM. Pasmen 5.11) MOryT TakXKe BXOOWTH B HEpPapXyi0 HACJIEJOBAHUS Kak
poauTeTbCKUE WU NoYePHUE TaOJIUIIE], TaK JKe, Kak 1 00brgHbIe. ECiii B nepapxuio HaClIeqOBaHUs BXOTUT
CTOpPOHHSS TabnuIla, BCe Omepaluy, He IMoaaepKuBaeMble e, He OyOyT HOOOepPKUBAThCS Mepapxuen B
1eJIoM.

5.9.1. OrpaHu4yeHus

3JaMeThTE, YTO HE BCe SQL—KOM&HJIBI MOT'yT paGOTaTL C HepapxusiMH HaCJIegOBaHU. KomaHmsl,
BEITIOJIHAIOIITHE B]':)I60pKy OaHHBIX, U3MEHEeHHNE NaHHBIX HUJIN MOI[I/I(I)I/IKaLII/IIO CX€eMEI (HaanMep SELECT,
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UPDATE, DELETE, OOJBIIMHCTBO BapHWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJI4aHUIO 0OpabaThIBAIOT [aHHBIE AOYEPHUX TabmIUI] U MOTYT HCKIIIOYaTh
UX, eClI¥ IOoAmepzKUBAIOT yKasaHue ONLY. KomaHAOwl Onst oOCIy:KUBaHUSA W HACTPOUKM 0Oa3bl HaHHBIX
(HampuMep REINDEX M VACUUM) 0OBIYHO PabOTAIOT TOJIBKO C OTHENIbHBEIMU (U3NIECKUMU TabIuuamMu U
He IOAAepKUBAIOT PEKYPCUBHYIO 00paboTKy OTHOWIEHUH HacnenoBaHus. COOTBETCTBYIOIIEE IOBENEeHHE
KaxXKo¥ KOMaH[HI OIlrcaHo B eé cipaBke (Komanmsr SQL).

Bo3MOKHOCTM HAacCJIeIOBaHUS CEPHE3HO OTPAHMYEHBI TEM, YTO HHAEKCH (BKJIIOYas OTpPaHUYEHUS
VHUKAJBbHOCTH) M OTPaHWYEHMS BHEIIHWX KJII0UEM OTHOCSATCS TOJIPKO K OTHENIbHBIM TabiuilaMm, HO
He K UX IIOTOMKaM. JTO KacaeTcsd 00emx CTOPOH OTpaHMYEHUM BHEIIHUX KiIoded. TakuMm obpasom,
IPUMEHUTENBHO K HallleMy IIPUMepPY:

* Ecau MBI OOBSABHUM cities.name C OTpaHUYEHMEM UNIQUE HJIM PRIMARY KEY, 9TO He IIOMeIlaeT
mo0aBUTh B TAONIHUIY capitals CTPOKHU C Ha3BaHUSIMU T'OPOMOB, VKe CYIIeCTBYIOIIUMHU B TaOIuIle
cities. Y aTu myGaupyomuecs CTPOKHU M0 YMOTYAHUIO OYIYT BEIBOOUTHCS B Pe3yJIbTaTe 3alpoCoOB
K cities. Ha merne Tabnuiia capitals IO YMOJTYaHUIO BOOOIIE He OyOeT COepkaTh OTpaHuYeHue
VHHUKAJIBHOCTH, TAK YTO B HEI MOTYT OKa3aThCSA HECKOJILKO CTPOK C OJHUM Ha3BaHHEM. XOTHA
BBI MOZKeTe mo0aBUTh B capitals COOTBETCTBYIOIIEEe OrPaHUYEHHE, HO 3TO He IPEeIOTBPaTUT
oy0mpoBaHue IpU OOBeOUHEHHUH C cities.

* IlomoGHEIM 00pPa30M, eClii MBI YKaXeM, UTO cities.name CChIaeTCsl (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTUYeCKU pacIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrpaHWYeHUsI REFERENCES B
TabnuIy capitals.

e Ecnu BH cOesiaeTe, 4TOOBI cTONIOEI] JIpyTOI;I TaOIUIILI CCHIIAJICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y;11eT YKa3bIBaTh TOJIBKO HAa3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom ClIy4ae Xopo1iiero
pelieHud HeT.

HeKOTopaH (bYHKI_II/IOHaJILHOCTb, He peaJiIu30BaHHas OJId I/IepapXI/Ifl HacCJiIegoBaHUs, pPeaJIn30BaHa OJIid
OEKIIapaTUBHOTO CEKIMOHUPOBaHUA. HOBTOMy 00s13aTeNTbHO B3BECHTE BCE 3a U IIPDOTHUB, IIpexXKae 4YeM
IIDUMEHATHh B CBOUX IIPUTIOZKEHUAX CEKIIMOHNPOBaHNE C UCIIOJIb30OBAHMEM YCTAPEBIIIEIO HAaCJIeOJOBaHUA.

5.10. CeKumoHupoBaHue Tabnuy,

Postgres Pro mopmepKuBaeT MPOCTOE CEKIMOHWPOBaHKe TAaOnuIl. B 9TOM pa3mese OMHCHIBAETCH, KaK U
moueMy GHIBAET II0JIE3HO IIPHUMEHSATh CeKIIMOHUPOBaHUe IIPH IPOEKTUPOBAHUY 0a3 MaHHBIX.

5.10.1. O630p

CeKIIMOHMPOBAaHMEM MHAaHHBEIX Ha3BIBaeTCs pa30ueHWe OmHOW OOJIBIION JIOrMYEecKOoW Taluilel Ha
HECKOIbKO MEHBINX (U3NUECKHUX CeKIni. CEeKITMOHUPOBAHNE MOXKET IIPUHECTH CIIEOYIOIYIO ITOIb3Y:

* B ompenmenéHHBIX CUTyaIlUsIX OHO KapAWHAIbHO YBEIUYUBAET OBICTPOAEHCTBHE, 0COOEHHO
Korpga OOJIBIIION IIPOIIEHT YaCTO 3allpallliBaeMbBIX CTPOK TAaOIHUITBI OTHOCUTCS K OTHOM WU JIMIIH
HECKONIBKUM ceKIusiM. CeKIIMOHUPOBaHUeE 10 CYTH 3aMeHsIeT BePXHUE YPOBHU JePEBbEB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HAaX0XOeHUsT Haubojiee BOCTPeOOBaHHBIX YaCcTel UHIEKCOB B
MMaMsITH.

* Korpma B BEIOOpPKE WIKM U3MEHEHUM NAaHHBIX 3a/leicTBOBaHa OOJIbIIas YacTh OMHOM CEKITHH,
MTPOU3BOOUTEILHOCTL MOKET BO3PACTH, eC/Iu OyIeT BHITOIHITLCS ITOCIeN0BaTeIbHOe CKaHUPOBaHUe
9TOH CeKITWH, a He TTOUCK M0 UHOEKCY, COIIPOBOXOAEeMEIH ITPOU3BONLHLIM UYTeHHEM TaHHBIX,
pPa3dpOoCaHHBIX 10 BCeH TabuIle.

¢ MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIECTBIISATh, HO0ABIISAS U YA CEKIIUH,
€CJIM TaKOM BapHaHT MCIOJIb30BaHMUS OBbLI MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITHUM.
YnaneHue oToenbHOM CEKIIMM KOMaHOOM DROP TABLE M OeMCTBHE ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpPa3ngo 6bICTpee, 4YeM aHaJIOTu4YHasd MacCCOBasd OIlepalirs. STI/I KOMaHOHI IIOJIHOCTBIO
HUCKIII0YaIOT HaKJIagHbIEe PACXOObl, CBI3aHHEIE C BBHIMIOJTHEHKHEM VACUUM IIOCJIEe MacCOBOU Ollepaluu
DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha 0oJiee memiéBrie U MeOJIeHHbBIe HOCUTEIIH.
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Bcé 3TO 0OGBIYHO MOJIE3HO TOIBKO OJI 0YeHb Oombmmx Tabmuil. Kakme MMEeHHO TabGIuIlBI BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHHUS, XOTS, KaK IIPABUJIO, 9TO CIENYET IPUMEHSATh
st Tabmui], pa3Mep KOTOPHIX npeBrimaeT o6séM O3Y cepsepa.

Postgres Pro mpepnaraet noAmepkKKy CIIEOyIOIIUX BUIOB CEKIIMOHUPOBAHUS:
CeKIIMOHUPOBaHHUE 110 JHUalla30HaM

Tabnuila CEKIIMOHUPYETCS MO0 «auara3oHaM», OIpefeeHHBIM 10 KJII0UeBOMY CTOJIOIy UIU Habopy
cTONOIIOB, U He MepeceKalomuMcs APYT C OpyroM. Hampumep, MOKHO CEKITMOHUPOBATH MaHHHBIE 110
Iuaria3oHaM JaT MJIM 110 [Arana3oHaM UOeHTU(PHUKaTOPOB ONpeneiEHHBIX OM3Hec-00beKTOB. ['paHUITE
KaXKIOOoro [AMaria3oHa CYMUTAIOTCS BKIIOYAKOIMMK HUXHEe 3HaYeHUe W MCKITI0YAIoIUMK BEpXHEe.
Hampumep, ecnu [yisg mepBo# CEKIMM 3afaH AUANa30H 3HAYEHWH OT 1 Oo 10, a OJist BTOPOH — OT 10
IO 20, 3Ha4YeHHe 10 OTHOCUTCS KO BTOPOM CEKIINH, a He K IIEPBO.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuiia CEeKIIUOHUPYETCA C IIOMOIIBIO CIIMCKa, ABHO YKa3bIBAKOLIEI'O0, KaKHMe€ 3Ha4YeHHUudA KIIIo4Ya
IOJI?KHEI OTHOCUTBCS K KaXXIO0M CEeKITHUH.

CeKLMOHMPOBaHUE II0 XEITy

Tabnuila CEKIMOHUPYETCS IO OMpPENeJIEHHBIM MOMYJISM M OCTaTKaM, KOTOPhle YKa3BIBAIOTCS [JIs
Kaxmou ceknmu. Kaxmass CeKIus COIEepKUT CTPOKH, OJIT KOTOPHIX XeII-3HaYeHue KiTroya pa3bueHus,
IeJIEHHOe Ha MOMYJ/b, PaBHSETCS 3aJlaHHOMY OCTaTKYy.

Ecnu Bamemy mpuIoKeHUIo TpebyoTcs apyrue GOpMbl CEKITMOHUPOBAHUS, MOXKHO TakKKe IPUOETrHyTh
K aJIbTePHATHUBHBIM peajan3allusiM, C MCIIOJIL30BaHUEeM HaCJIeOOBAHUS U IIPENCTAaBIeHUNH C UNION ALL.
Takwue IOAXOOE JalOT TMOKOCTh, HO He [al0T TaKOTO BEIUTPHIIIA B IPOU3BOJUTEILHOCTH, KaK BCTPOEHHOEe
meKjlapaTUBHOE CEeKITMOHUPOBAHUE.

5.10.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mo3BosisieT meKIapupoBaTh, YTO HEKOTOpas Tabauila pa3fensieTcs Ha CeKiun. Pa3nenéuHas
Ha CeKIuM Tabnuila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknaparus CeKIMOHUPOBAHUS
COCTOUT U3 OIHCAHHOIO BHIIIE ONPEeIesIeHus Memodad pa3bueHus ¥ CIIHUCKa CTOJIOIIOB UJIA BHIPAXKEHUH,
00pa3ymoIux KA0Y pa3bueHus.

CamMa CekKIMOHMpPOBaHHAsI TaOnuIla SBASETCS «BUPTYallbHOM» ¥ KaK TaKOBas HEe XPaHUTCH.
XpaHuIuile UCIOJIE3YETCS €€ CeKUUsiMU, KOTOPBIE SIBJISTIOTCSA OOBIYHBIMM TaOIHUIlaMM, CBSI3aHHBIMU C
CEKIIMOHUPOBAHHOM. B KaxXmo¥ CEKITMM XPaHUTCS ITOJIMHOXKECTBO HJAaHHBIX TAOIIUIILI, OIIpeaesisieMoe eé
epaHuyamu cexkuyuu. Bce CTpOKH, BCTaBIsIEMBIE B CEKIIMOHWPOBAHHYIO TaOIUIly, ITE€pPEeHAMIPaBISIOTCS
B COOTBETCTBYIOIIME CEKIIMKM B 3aBUCHUMOCTH OT 3HAYEHWM CTOJNOIOB KIO4Ya palbuenus. Ecmu mpu
U3MEHEHWN 3HAYeHWM KIiodya pal30ueHHWsT B CTPOKE OHA IePeCcTaéT yHOBIETBOPSATH OrPaHUYEHUSIM
MCXOIOHOM CEKIIUH, 3Ta CTPOKA IIepeMeIaeTCcs B OPYTYI0 CEKIHIO.

CaMu CekKIMH MOTYT IPEeAcTaBisaTh COO00¥ CEeKIIMOHHPOBAHHLIE TaOMHIIBI, TAKUM 00Pa30M pPeanu3yeTcs
8/10JiCEHHOE CeKUUOHUposdHue. XOTS BCE CEeKIMHW MHOJIKHEI HMETh Te XKe CTOJOIb, YTO U
CeKIIMOHUPOBAHHASA POOUTEJIbCKas TabJuia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OHITh
ompedesieHbl CBOM WHOEKCH, OTPAaHMYEHUS ¥ 3HAUYEHHs II0 yMOJI4aHHIO. [lompoOHee o0 co3maHUH
CEeKIIMOHUPOBAHHBIX TaOIUII M CeKIIMH paccKal3biBaeTcs B onucanuu CREATE TABLE.

IIpeo6Gpa3oBaTh OOBIYHYIO TaAOMHUIy B CEKIMOHHPOBAHHYI0O X HaAoOOpPOT Hemb3s. OmHaAKO B
CEKIIMOHNPOBAHHYIO Ta6m/1uy MO2Z2KHO JIOG&BI/ITI: B Ka4eCTBe CeKIHUUu CYIIeCTBYIOIIYIO OﬁbI‘-IHy'IO Uin
CEKIIMOHNPOBAHHYIO Ta6nnuy, a TaKXKe MOXKHO YyIOalIUuTh CEKIHUI0 K3 CeKHHOHHpOBaHHOﬁ TaﬁJII/ILIBI
1 IIPEeBPaTUuThb eé B OTHOEJIBHYIO Taﬁnnuy; 9TO MOXKeT YCKOPHUTH MHOTHWE€ IIPOLIECCHI OGCJ‘[y}KI/IBaHI/IH.
O6patutech K onucauuio ALTER TABLE, 4ToOrl y3HaTh OOMbIe O MOOKOMaHAaX ATTACH PARTITION M
DETACH PARTITION.

CeklluM TaKXKe MOTYT OBITh CTOPOHHMMH TabOIHIIAMU, XOTS IIPKH 3TOM HAKIAOLIBAIOTCS HEKOTOPEIE
OrpaHUYEHUsI, OTCYTCTBYIOIIHE C OOBIYHLIMHU TaOIHIIAMU; 3a MOAPOOHOCTAMU OOPATUTECH K OMMHMCAHUIO
CREATE FOREIGN TABLE.
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5.10.2.1. NMNpumep

IIpenmonoxXuM, 4TO MBI CO3maéM 0asy MaHHBIX [OJI OOJIBIION KOMIIQHHM, TOPTYIOIIEH MOPOKEHBIM.
KoMmmaHusi yYUTEHIBAET MAaKCUMAJIbHYIO TEMIIEPATYPY U IIPOHAXKH MOPOXKEHOT0 KaXKObIl AeHb B pa3pese
peruoHOB. [To cyTH HaM Hy»KHa CJiefyoIias Tabnuia:

CREATE TABLE measurement (

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

)i

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

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

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

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B oInpeneslieHnu KaXX0M CEKIIUU OOIXKHEI 3aJaBaThCsI I'PaHUILBI, COOTBETCTBYIOIIINE
MeTOony U KIII0YYy pa36I/IeHI/IH pOJIHTGJ'IBCKOfI TaGJ’[I/IL[BI. 3aMeThTe, 4TO YKa3aHHue I'PaHUlIl, TP KOTOPOM
MHOJKECTBO 3HAUYE€HWW HOBOU CEKLUNU rmepecekKkaeTcsa CO MHOXKECTBOM 3HAYEeHUN B OOHOU WIIU
HECKOJIBKUX CYIIECTBYIOIINX CEKIUAX, 6y;:[eT OMIMOOYHBIM.

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

B HameMm mpuMepe KaXKpmas CEKIUS AOJI’KHA COOepKaTh JaHHBIE 3a OOWH MECSI, YTOObI HaHHBIE
MOZKHO OBIJIO YHOAJISITh II0 MecsillaM COTJIacHO TpeOoBaHUAM. TakuM 00pa30M, HyKHEIE KOMaHIbI OyayT
BBITJISIZETDH TaK:

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

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

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

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

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

(Kak roBopusiock paHee, TPAHUIILI COCEOHUX CEKIINMU MOTYT OIIPEeNeIsaThCS ONUHAKOBLIMY 3HAYEHUIMU,
TaK KaK BEpXHHEe T'PaHUITEl He BKIIOYAIOTCS B Mualla30H.)

Ecrny BB XOTUTE peaii30BaTh BI0KEHHOE CEKIIMOHUPOBaHUE, MOIIOJTHUTEIFHO YKaXKUTe IIPeIoXKeHre
PARTITION BY B KOMaH[aX, CO3[IalOINUX OTHENbHbLIE CEKIINY, HaIPpUMED:

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

Korga 6yuyT CO3HaHBl CEKIIMH measurement_y2006m02, HaHHBIE, MOOaBIsSeMbIe B measurement H
II0IIagaroIlnre B measurement_yZOO om02 (I/IJ'II/I OaHHBIE, KOTOPHEIE MOT'YT JIOG&BJ'IHTI:CH HeIrnoCpeagCTBeHHO
B measurement_y2006m02 IIPHU YCJIOBHUU COONIONEHWS OTPAHUYEHUS OAaHHOW CeKIHuu) OYOyT 3aTeM
IepeHarnpaBiieHbl B OOHY W3 BJIOKEHHBIX CEKIIMM B 3aBUCHMOCTH OT 3HA4YEeHUs CTOJIOIa peaktemp.
VYKa3aHHBIN KITI0OY Pa30MeHusI MOXKET IIepeceKaThCs C KIII0UOM pa30ueHusI POIUTENISI, XOTS OIPeneIsiTh
TPaAHUIEl BIOXKEHHOM CEKIIUM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOXKECTBO HAHHBEIX, KOTOPOE OHa
IPUHUMAaET, BXOOUIIO BO MHOXKECTBO, IOITyCKaeMoe COOCTBEHHBIMU I'DAaHUIIAMM CEKILIMU; CHCTeMa He
IIBITAa€eTCA KOHTPOJIMPOBATh 3TO CaMa.

IIpu pobGaBieHWN B POOUTENBCKYIO TAOIWIly HAHHBIX, KOTOPHEE HE COOTBETCTBYIOT HU OIHOU U3
CYILIECTBYIOIIIUX CEKINH, MPOU30UAET OMMNOKa; MOOXOOIMIVIO CEKINIO Hy?KHO CO3laBaTh BPYYHYIO.

Co3pmaBaThk B TaOnuIlaX OrPaHHUYEHWS C YCJIOBHSIMH, 3a[alOIMMKM T'PAHHUIBl CEKIIWH, BPYYHYIO He
TpebyeTcs. Takue orpaHu4YeHnst OyOyT CO3MAHbEI aBTOMATHYECKH.

3. Co3maiiTe B CEKIMOHUPYeMOI Tabulle MHOEKC II0 KIIYEeBOMY CTONOIY (MM CTONOIaM), a TaKXkKe
mMo0bIe APYyTHe NHIEKChl, KOTOPEIe MOTYT ITOHamoOuThCs. (MHIEKC 10 K104y, CTPOro TOBOPSI, CO30aBaTh
He 00513aTesIbHO, HO B OOJBIIMHCTBE ClIy4YaeB OH GymeT mose3eH.) [Ipu 9TOM aBTOMATHYECKH OymeT
CO3MaH COOTBETCTBYIOIINY MHOEKC B KaXKOOM CEKIIMM M BCe CEKIIMM, KOTOphIe BHI OymeTe CO3maBaTh
WK IPUCOEOUHSTL MO30HEee, TOXe OyOyT comepaThb TAaKoU HHOEKC. MHOEeKCH UM OrpaHUYeHUS
VHHUKAJIbHOCTH, CO3MaHHbIe B CEKIIMOHUPOBAHHOM TaONHUIle, IBISIOTCS «BUPTYaIbHBEIMH», KaK M caMa
CEeKIIMOHUPOBAaHHAsA Tabnuila: PakKTUUYECKH OaHHLIE HAXOOATCS B JOUYEPHHX MHAEKCAX OTOEeNIbHBIX
TaOIUI-CeKIIUH.

CREATE INDEX ON measurement (logdate);
4.Y6emutech B TOM, 4YTO IapaMeTp KoHurypammu enable partition pruning He BBHIKIIOYEH B
postgresqgl.conf. MHa4e 3amrpockH He OyOyT ONITUMU3NPOBATHECS MOMKHBIM 00pa30oM.

B mamHOM mpuMepe HaM MOTPebyeTCs CO3maBaTh CEKLMIO KaXKObIM MeCsl, TakK 4To ObII0 OB Pa3yMHO
HamucaTh CKPUIIT, KOTOPEIHM OB (hopMupoBas Tpedyembrir Kog DDL aBTOMaTHY€eCKH.

5.10.2.2. O6cny>xuBaHue ceKLumn

O6rryHO Habop cekumi, oOpPaA30BaHHBEIM WM3HAYAIBHO NPH CO3TAaHUW TabIul, He IIPENoIaraeTcs
COXpaHATb HEW3MeHHBEIM. Yaie HaoOOpOT, IUIAHUPYETCS YHOANATh CEKUUKW CO CTAPBIMU HaHHBIMU
¥ TepuomuyYecKd [o0aBiATh CeKIuHU C HOBBIMHU. OpHO u3 Haubojiee BaXKHBIX IIPEUMYIIECTB
CEKIIMOHMPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO ITO3BOJIET IPAKTUUYECKH MOMEHTAIILHO BBITIOHSATh
TPYOOEMKHE OIepaluy, U3MEHssI CTPYKTYPY CEKUUi, a He (U3NYeCKH mepeMeniasi OObiie 00bEMEL
OaHHBIX.

CaMBIH JIErKUH CIIOC00 YOAJINTh CTaPhBI€ OAaHHBIE — IIPOCTO YOAJIUTh CEKIIUIO, CTABIIYIO HeHy}KHOﬂ:
DROP TABLE measurement_y2006m02;

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

Emé ommH yacto 6ojlee NPeANoOYTHUTESIbHBEIM BapuaHT — yOpaTh CEKIMIO M3 TJIaBHOM TabOIUIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K Hel KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
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ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JAaHHBEIMHU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYE€Hb KCTaTH OymeT cIesiaTh PE3ePBHYI0 KOMUIO JaHHHBIX, UCIOJIB3Ys COPY, pg dump
U mopgoOHBIE CpencTBa. BO3MOXKHO, 3TH [aHHBIE TAaKXKe MOIXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIAaKTHHIH (popMaT, BEIIOJIHUTE APYTYI0 00PabOTKY MIIM HOCTPOUTDH OTYETHI.

AHanoruyHEIM 00pa30M MOXKHO [00aBJIATh HOBYIO CEKIIUIO C HJAaHHBIMU. MBI MOXKEM CO3[aTh IIYCTYIO
CeKIIMIO B I'JIaBHOM Ta0IuMIle TakK Ke, KaK MBI CO3aBaJiid CeKI[MU B UCXOOHOM COCTOSIHUU IO 3TOIO:

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

A nHorma ymoOHee co3gaTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH 1 COeslaTh €€ IIOIHOIIeHHOHN CeKInei
mo3xe. IIpu TakKoM ITOOXomde HOBHIE JaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Hpeobpa3oBaThk OO
TOTO, KaK OHH IIOSIBATCS B CEKITMOHUPOBAHHOM Tabmuie. O00HTHCE 6€3 KPOIOTIUBOTO BOCIIPOU3BEIEHUST
oInpenesieHUsT POOUTEJIbCKON TabJIUILI MOXKHO, BOCIIOJIb30BABIINUCH (YHKIIMOHAIBHOCTBIO CREATE
TABLE ... LIKE:

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

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

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

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

ITpexkpme 4yeMm BHIMONTHSATH KOMaHAy ATTACH PARTITION, PEKOMEHAYETCsS CO3maTh OTPaHWYEHUe CHECK
B TIpUCOEOUHSEMOUN Tabyulle, COOTBETCTBYIOUIEE OXKHWOAEMOMY OTPAHMYEHWIO CEKIIMM, KaK OIMMCAHO
HuXe. Bimarogapsi 9ToMy CHUCTEMa CMOXKET 000UTHCh 063 CKaHUPOBaHUS, HE0OXOOUMOT0 [/ TTPOBEPKHU
HESIBHOTO OTPAaHWYEHUs CeKUnu. be3 3Toro orpaHndeHust CHECK Tabnuny Hy>KHO OyIeT MPOCKaHUPOBATh
1 yOemuThCS B BBIMIOTHEHWM OTPAaHUUYEHUS CEKIWU, yIepKuBas OMOKUPOBKY ACCESS EXCLUSIVE B
pomuMTeNnbCcKoM Tabnwuile. ITociie BHITTOTHEHWS KOMAHOB ATTACH PARTITION 3TO CTaBIllee HEHYKHBIM
OorpaHMYeHVEe CHECK PEKOMEHAYETCS YIaTUuTh.

Kak roopuioch BEIIIE, B CEKIMOHUPOBAHHLIX TabGNIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMAaTUYEeCKHU KO BCEH Mepapxuu. DTO O4YeHb yIOoOHO, TaK KaK MHOEKCHUPOBAThHCSI OymyT
He TOJBKO BCE CYUIECTBYIOIINE CEKIIWM, HO U JIIOOble CEKIINM, co3maBaeMble B Oymymem. Ho ecTh ogHO
OTrpaHMYEHWEe — TaKOW CEKIMOHMPOBAHHBLIM WHOEKC HEb3s1 CO3OaTh B HEOJIOKWUPYIOLIeM pexkume (C
yKa3aHUeM CONCURRENTLY). UToOnl m30exkaTh OJIOKHMPOBKH Ha [OJIT0€ BpeMs, OJIS CO3[aHHs MHOeKca
B caMOil CEKIIMOHMPOBAaHHOM TabIuIle MOXKHO MCHOJIb30BaTh KOMaHAYy CREATE INDEX ON ONLY; TaKO#
uHOeKC OyIeT moMeudeH Kak Hepabouuii, U OH He OyeT aBTOMaTUYECKYU IPUMEHEH K CEeKITUAM. MHIOEKCH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHAMBUOYATbHOM MOPSAOKE C yKa3aHUueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIOIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OYOyT IPHUCOEIUHEHEl K POOUTENIECKOMY, IIOCIIEOHUM aBTOMAaTUieCKU
nepeuméT B pabouee cocTossHMe. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

OTOT IPUEM MOKHO ITPUMEHSITh ¥ C OTPAHUYEHHUSIMU UNIQUE ¥ PRIMARY KEY; IJIST HUX MHIEKCH CO3MIai0TCs
HesBHO IIPU CO3[aHWU orpaHu4YeHus. Hampumep:
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ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

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

5.10.2.3. OrpaHu4yeHun
C CEKIIMOHUPOBAHHBIMHU TaGJ'II/ILIaMI/I CBsA3aHHI CIIEOYIOIIYE OTPaHUYEHUA:

e OrpaHWYeHHUS YHUKAILHOCTH (@ 3HAYUT U IIePBUYHEIE KITIOUH) B CEKIIMOHUPOBAHHEIX TabIHUIlax
DOJZKHEI BKJII0UATh BCE CTOJIOIEI K/TI04Ya pa3bueHus. ITo TpeboBaHue 00BSICHSIETCS TEM, YTO
OTHesbHEIE HHOEKCH, 00pa3yIoIie orpaHrnYeHre, MOTYT HEIIOCPEICTBEHHO 00eCIeYnBaTh
VHUKAJIbHOCTb TOIBKO B CBOMX CEKITHAX. [I03TOMYy caMa CTPYKTypa CeKIIMOHUPOBAHUS MOJIKHA
rapaHTUPOBAThH OTCYTCTBHE OyOIHUKATOB B PA3HBIX CEKITHUAX.

* Co3pgaTh OrpaHN4Y€eHHe-UCKIII0YeHne, OXBAaThIBAIOIIIee BCIO CEKIITMOHUPOBAHHYIO Ta6J'II/II.[y, HeJIb34;
MOZKHO TOJIBKO IIOMECTHUTBE TAKO€ OTPaHUYEHNE B KaZKOYI0 OTOEJIbPHYIO CEKIINUIO C JaHHBIMU. U sto
TaKXe sABJIdeTCA CIIedCTBHEeM TOro, 4TO YCTaHOBUTHL OTPaHUYEHUS, )IefICTBYIOLHHe MeXOy CEeKLIusAMH,
HEeBO3MOZXKHO.

¢ Tak KakK B CEKIIMOHUPOBAHHLIX TaOJIUIIaX IIePBUYHBIE KITIOUHW HE MOAePKUBAIOTCS, Ha
CEKIMOHUPOBAHHBIE TAOIUIIEI HE MOT'YT CChIJIaThCS BHeIIHHe KiTio4yu. (CCHIJIKY Ha BHEITHUE KITI0YU
OPYTUX TaOIUIl U3 CEKITMOHUPOBAHHAEIX TAOGIUI] ITOAAePKUBAIOTCH.)

* Tpurrepsl BEFORE ROW ITpKU HEOOXOIMMOCTH HOJIKHEI OIIPEeHeNsiTbCSA B OTHENLHEIX CeKITUAX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

¢ CwMelIrBaHUe BPEMEHHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIMOHUPOBAHUA HE
OOIIyCKaeTCHd. Takum o6pa30M, €CJIM CeKIMOHUPOBaHHasA T8.6J'II/II.[8. IIOCTOAHHANA, TAKHUMH 2K€ NOJIZKHBIL
OBITH €€ CEeKIInK1; C BDEMEeHHBEIMHU TaGJIPIL[aMI/I aHaJIoTuy4HO. B CliIy4dae C Bp€MEeHHBIMU OTHOIIEHUAMU
BCe TaGHI/ILII:I OoepeBa CEKIMOHUPOBaAHUA OOI2KHEIL OBITH U3 OOHOTI'O CeaHcCa.

Ha ypoBHe peanu3aliiy OTHeIbHEIE CEKIIUHU CBSI3LIBAIOTCS C CEKIIMOHHUPOBAHHOU TabIuIlel cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TAaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAILHOCTh HAC/IeMOBaHUs, KaK ONMKMCAHO HUXKe. A MMEHHO,
CEeKIIHS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuUTesiel, KpoMe CEeKIIMOHWUPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak u Jrio0as TabiIuila He MOXKeT HaCclIeOoBaThCSI M OT CEeKIIMOHUPOBAHHOM, U OT
OOBIYHOM TAOIHUITEI. DTO 03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIILI ¥ UX CEKIIMH He COBMEIIAIOTCS B
HepapxXuy HacJeJOBAaHUS C OOBIYHLIMU TAOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUs, o0pa3oBaHHAs CEKIIMOHMPOBAHHOMN TabmuIlel M €€ CEeKIUSIMMU,
SABJISSETCI ONHOBPEMEHHO U Uepapxuel HaclegoBaHMWsS, OHA COOEPXKUT tableoid M Ha HeE
pacrIpocTpaHATCs Bce OObIYHBIE ITpaBuUJia HacliemoBaHUS, onucaHHBIe B Pa3gerne 5.9, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusix He MOXKeT OBITH CTOJIOIIOB, OTCYTCTBYIOIINX B POOUTENLCKOM Tabnulle. Takue CTOIOLEL
HEeBO3MOXKHO OIIpPEeeIuTh HU IIPK CO3TaHUU CEeKIMi KOMaHAo! CREATE TABLE, HU IyTEM
nocnenyoulero no0aBieHNs B CEKIIUY KOMaHOoM ALTER TABLE. TaGnuubl MOTYT ObITH IIOAKIIIOYEHE
B KaueCTBe CEeKLUI KOMaHMAOU ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOIEI B
TOYHOCTU COOTBETCTBYIOT POOUTENLCKOM Tabnulle, BKI04Yas cTonbell oid (eCly OH ecTh).

* OrpaHuYeHHs CHECK BMeCTe C NOT NULL, olpefieJIEHHbIe B CEeKIMOHUPOBAHHOM Ta0ulle, Bceraa
HaCJIeOyIOTCs BceMu €€ ceKiusiMu. OTpaHUYeHUsI CHECK C XapaKTePUCTUKOM NO INHERIT B
CEeKI[MOHUPOBAHHBIX TAa0IHIIaX CO30aBaTh HENMb3s1. TakXkKe HeJb3sl YAaJUTh OrpaHUu4YeHrue NOT NULL,
3aflaHHOe I CTOJIOA CEKLIMHU, eCITH TaKoe Ke OrPaHUYeHUEe CYLIeCTBYeT B POOUTEIILCKOM TabuIe.

* Hcnonb3oBaHUE YKa3aHUs ONLY IIpH Oo0aBIeHUN WU yOaJIeHUH OTPaHHuYeHUs TOJIBKO B
CEeKITMOHUPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeU HeT ceKIui. Eciiu cekiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C Opyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIMIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmIuIie).
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* Tak KaK CEeKIIMOHUPOBaHHAas TabauIila caMa 1o ce6e He COOePKUT JaHHbIE, UCIIOIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.10.3. CeKuMmoHMpoBaHue C UCNoJZib30BaHUEM HacnenoBaHuUA

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

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

e MexaHHU3M HacJleOooBaHUSA THGHI/I]_[ ImogoepzKruBaeT MHO2KECTBEHHOE HacCjleJOBaHUe.

* C pmekJylapaTUBHBIM CEKIIMOHMPOBAHUEM MOOAEPKUBAETCS TOJIBKO pa3bueHne Mo COUCcKaM, o
ouana3oHaM | II0 XeIly, TOrga Kak C HacjaegoBaHueM TabIuI] JaHHBIE MOXKHO PA3OessiTh 10
m060My KpUTEpHUIo, BHIOpaHHOMY Iob30BaTesieM. (OgHAKO 3aMeThTe, YTO €CJIU UCKIII0UEeHHe 110
OTPAaHUYEHHUIO HE MO3BONAET 3((GEKTUBHO YCTPAHSITh HOUYEPHUE TaOIUIbI U3 IIJIAHOB 3aIIPOCOB,
MTPOU3BOOUTETBHOCTD 3aIPOCOB OyIeT OUYeHb HU3KOM.)

e Jlns HEKOTOPHIX Omepalnil ¢ HeKIapaTUBHLEIM CEKITMOHUPOBaHUEM TpebyeTcs Oomee CUIbHAS
OGJIOKMPOBKA, YeM C MCIIONb30BaHUeM HaclemoBauus. HanpuMep, s moOaBlIeHUS UITH YOATIeHUS
CEeKLWH U3 CeKIIMOHUPOBAHHOM TaGIUIIEI TPeOYEeTCsT YCTAaHOBUTE OJIOKMPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabmuIle, TOTTAa KakK B ClIy4Yae ¢ OOBIYHBIM HaCIEeIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.10.3.1. NMNpumep

B sToMm nmpuMepe OyOeT co3maHa CTPYKTypa CeKITMOHUPOBAHUS, PaBHO3HAYHAs CTPYKTYpPe U3 IpuMepa C
OeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIIeOyIOIINe TeHCTBUI:

1. Co3maiiTe «rmaBHYIO» TabIUIy, OT KOTOPOM OyayT HacleooBaThCA BCe «IoUepHUe» Tabmullel. ['1aBHas
Tabnuia He OymeT comep’kaTh maHHBEEe. He ompepensaiiTe B Hell HMKaKWe OTPAHUYEHUS-IIPDOBEPKH,
€CJIM TOJILKO BH He HaMEPEHEH! IPUMEHUTD UX BO BCeX mouepHuX Tabnuuax. Takke He UMeeT CMEIC/IAa
OIIpeNeNsAiTh B Hell KakKue-Tn00 MHAEKCH UK OTPaHNYeHN T YHUKAJILHOCTH. B HamieM npuMepe riiaBHOU
Tabnuiel 6ymeT measurement CO CBOMM M3HAYaJIbHLIM OIIpPeIeIeHuEM:

CREATE TABLE measurement (

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

)i

2. Co3pgaliTe HECKOJIBKO «IOYePHUX» TabJIUI, YHACIIeIOBaB X BCe OT I'IaBHOM. OOBIYHO B TAKUX TaOIHUIIaX
He OymeT HHKAKUX OOMOJHUTEJIBHBEIX CTOJIOIIOB, KpOoMe yHacjaemoBaHHEIX. Kak ¥ ¢ mekjapaTHBHEIM
CEeKIIMOHUPOBaHUEM, 3TH TaGJIMIEI BO BCEX OTHOINEHUSX OymyT oObBIUHBIMU Tabmuilamu Postgres Pro
(MK CTOPOHHUMU TaGIUIIAMH).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007mll () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m0l1 () INHERITS (measurement);

3. HOﬁaBbTe B DJOo4YepHHue T8.6J'II/II_U:>I HeIlePEeKPHIBAKINNEeCa OI'PaHUYEHUd, OIIpenelidiolire OOIIyCTHUMEIEe
3HAYEeHUSs KIoYel OJIsI KaxKOou U3 HUX.

TunuyHbEle TPUMEPH TAKUX OTPaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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yﬁeJII/ITer B TOM, 4YTO OIrpaHHYEHHsSA He IIepeCeKalTCd, TO €CTh HHKAaKHe€ 3HA4YeHHsa KIII049a He
OTHOCATCHA Cpa3y K HECKOJIBKUM OOYEPHUM Ta6.TII/II_IaM. HaHpHMep, YaCTO OOIIYCKAKT TAaKYIO OH.II/I6Ky
B OIIpeesIeHUH OJUAlla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OymeT paboTaTh, TaK KakK HESICHO, K KaKOi fjouepHel Tabnuile JOIKHO OTHOCUTHCS 3HAYEHUe
200. TTosToMy guUama30Hbl HOIXKHEI ONPENesIAThCS CIIeaylomuM o0pa3oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml1l (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml2 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmoi modyepHer TabmuIlkl CO3TaiTe HHOEKC M0 KITI0YUeBOMY CTOJIOIY (Mau CTOJI0IIaM), a TaKxkKe
mo0Ble IPyTrHUe HHOEeKCH 110 CBOeMY YCMOTPEHUIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI XOTHM, yTOoOBI HAaIle IIPUJIOZKEHHEe MOIJI0O CKa3aThb INSERT INTO measurement ... K
IaHHBIE OKa3a/IMCh B COOTBETCTBYIOIIEN mouepHed Tabmuile. MBI MOXKeM OOOUTHCS 3TOro, HoOaBUB
TMOOXOMSIIYI0 TPUTTEPHYIO GYHKIIUIO B TIaBHyI0 Tabnuily. Ecnu manHble Bcerga OyOyT moOaBIsITHCS
TOJIFKO B TIOCJIEIHIOIO JOYEPHIO TabmuIly, HaM OyaeT JOCTaTOYHO 0YEeHb MPOCTON PyHKIMHN:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

Ilocne be'HKI_[I/II/I MBI CO37IaIUM BBLI3LIBAIOIITHI eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEl [OJIKHBEI MEHSITh OIpefesieHue TPUITepHOW GYHKIWK KaXObI Mecsl, 4TOObl OHA BcCerga
BCTaBJIsi/Ia JAHHBIE B TEKYIIYIO HOYEPHION Tabuily. OnpeesieHre cCaMoro TPUrrepa, OOHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOXeM Takke chesaTh, 4TOOBI CEPBEP aBTOMATHUYECKHW HAXOOMJI OOYEPHIO Tabimuiry, B
KOTOPYIO HYXKHO HampaBUTh Ho0aBisgeMyl0 CTPOKy. [ns atoro Ham motpebyercs 6Gojiee CIIOXKHAS
TpUrrepHas QyHKIus:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01'"' AND
NEW.logdate < DATE '2006-03-01' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01' AND
NEW.logdate < DATE '2006-04-01' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01' AND

NEW.logdate < DATE '2008-02-01' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$9

LANGUAGE plpgsqgl;

OmnpemeneHue TPUTTEPa OCTAETCS MPEXKHUM. 3aMeThbTe, YTO BCE YCIOBHUS IF HOJIKHBEI B TOYHOCTH
OTpaXkaTh OrPaHUYEHHsI CHECK COOTBETCTBYIOIINX OOUYEPHUX TAOIHII.

XoTs aTa QYyHKIUS CJIOKHEE, YeEM BapUaHT C OOHUM TEKYIIUM MeCsUeM, eé He TMPUAETCS TaK 4acTo
MOOu(UIIMPOBATh, TaK KaK BETBU YCIIOBUH MOXKHO JOOABUTHL 3apaHee.

IIpumeuyaHnue

Ha mpakTtuke OymeT jydlle CHadaja IIPOBEPSTh YCJIOBHE [JIsI OCIegHEelN modYepHel TabJIMITH,
€C/T¥ CTPOKH H00aBJISAIOTCS B HEE Halle BCEro, HO [JIsi HPOCTOTH MBI PACIIOIOXKUJIU ITPOBEPKU
TPpUITEPa B TOM 2XKe IMOPAOKe, 4YTO U B OPYTI'UX cbparMeHTax KOIa OJid 3TOro IIpuMepa.

[pyroit cnoco® mepeHampaBieHUs HOOABISEMBIX CTPOK B COOTBETCTBYIOUIVIO HOYEPHIOI TabmUIly
MOZKHO peaii30BaTh, OIPeNeIuB s IIaBHOW TaOIUIIEI He TPUTTED, a IpaBuia. HanpuMmep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01"' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m0l1 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01"' AND logdate < DATE '2008-02-01"' )
DO INSTEAD
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INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C mpaBuiamMu CBsI3aHO ropas3no 00IbIlle HaKIagHBIX PACXOI0B, YeM C TPUTTEPOM, HO OHU OTHOCSATCS K
3ampocy B IIeJIOM, a He K KaXK[o¥ cTpoke. I[103ToMy 3TOT c1oco0 MOXKeT OBITh 60Jiee BHIMTPHIIITHBIM ITPU
MaccoBOoM nmobaBiieHUU maHHBIX. OgHAKO B OOJILIIMHCTBE CIIydYaeB TPUITEPHI OyayT paboTaTh OLICTPee.

YuTHuTe, YTO KOMaHOga COPY UTHOPUPYET ITpaBuiia. EC/IU BbI XOTUTE BCTABUTh JAHHBIE C TTOMOIIBIO COPY,
BaM MPUAETCS KOMMUPOBATEL UX CPa3y B HYXKHYIO OUEPHIO0 TabIuIly, a He B TIaBHYI0 Tabnuily. C mpyro#
CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TAK YTO C TPUTTEPAMU BBl CMOKETE UCIIOJIb30BATh €€ OOBIYHEIM
o6pa3zomM.

Emé omwH HEOOCTAaTOK IOAXOAa C IIPABUJIAMM CBSI3aH C HEBO3MOXKHOCTBHIO BHIIATH OIMMOKY, €CIH
mob6aBisieMasi CTPOKa He IoANafaeT HYU IIOJ OOHO U3 IIPaBUJI; B 9TOM ClIydae JaHHBIE IPOCTO IOManyT
B I'JIaBHYIO TaOnuiy.

6. YOoeoutech B TOM, 4YTO MapaMeTp KoHurypaumm constraint exclusion He BBIKITIOUEH B
postgresqgl.conf. B IPOTUBHOM cjly4ae [odYepHHE TaOIHUIBl MOTYT CKAHHUPOBATHCS, KOTOa 3TO HeE
TpebyeTcs.

Kak ykxe MOXKHO TOHSATH, OJIS peanu3alluy CI0XKHOM mepapxuu Tabnuil moxkeT morpeboBatbcss DDL-
KOI 3HA4YWTeIbHOTO 00bEMa. B maHHOM mpuMepe HaMm HOTPeOyeTCs CO37maBaTh HOYEPHIOD TabmuIry
KaXObIll MecsIl, TaK 4TO OblI0 OBl Pa3yMHO HAIKMCaThb CKPHUNT, GOpMHUPYIOMNH TpeOyeMbldi Kom DDL
aBTOMaTHUYECKH.

5.10.3.2. O6cny>xuBaHue Tabnuuy, CEKLMOHMPOBAHHbIX Yepes3 HacsiepoBaHue
YT006B! OLICTPO YOAIUTE CTAphle MaHHBIE, TPOCTO YAAIUTE CTABIIYIO HEHYXKHOM JOYEPHIOI Tabmuily:

DROP TABLE measurement_y2006m02;

YToOH yOaluTh JOYEPHIO TAOMHIYY M3 MepapxXuy HacaedoBaHUS, HO COXPAHMUTh K HeH OOCTYH KakK K
CaMOCTOSITEJIbHOH TabJIuIie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

YT006B! HOGAaBUTH HOBYIO MOYEPHIO TAOMUITY OIS HOBBIX MAHHBIX, CO3TaliTe MYyCTYIO JOUYEPHIOI TabIuITy
TakK e, KakK 00 3TOT0 CO3[qaBaiu HadyaJlbHbIE:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

MOXHO TakKe CO3[aTh HOBYIO TabGJIMIly ¥ HAOTHUTH €€ HAaHHLIMU OO HOOABIEHUS B MePAPXUI0 TabJIHII.
OTO TO3BOJUT 3arpPy3uUTh, MPOBEPUTb M IIPU HEOOXOOMMMOCTH MpeoOpa30BaTh AaHHBIE OO TOTO, Kak
3alPOCH K TIaBHOM TaGIUIlE CMOTYT UX YBUAETh.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— BO3MOXHa OOIIOIHHUTEIIbHA4d IIOOI'OTOBKA OAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. OrpaHu4yeHus
C peanusanmey CEKIMOHUPOBaAHUS Yepe3 HacleOdoBaHUEe CBSA3aHbl CIIEAYIOIMNEe OrPaHUYEHU:

* Cucrema He MOXKET TPOBEPUTH ABTOMATUYECKH, SIBJISIOTCS JTM BCE OTPAaHUYEHUS CHECK B3aUMHO
uckmovanmumu. [ToaTtomy 6e3onacHee OymeT HaMUCATh U OTJIAOUTH KOM AT GOPMUPOBAHUS
modYepHUX TaOIUI ¥ CO3MAHUS U/UTHM U3MEHEHUS CBSI3aHHBIX 00BEKTOB, UYEM HOejiaTh 3TO BPYUHYIO.

* Tloka3aHHBIE 3[I€Ch CXEMEBI IOAPa3yMeBa0T, YTO KJII0YeBOM CcTonOel] (Mjiu CTONIOIIE) B CTPOKE
HUKOTHa He MEHSeTCs, UM MEeHSeTCsS He HaCTOIbKO, YTOOH CTPOKY MOTPeO0BaIOCh IIEPEHECTH B
OpyTyio ceknuio. Eciy e monbITaThCS BHIIOTHUTL TaKOM ollepaTop UPDATE, IPOU30UIET ommbKa
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13-3a HapyIlIeHus orpaHudYeHuss CHECK. Ecnu Bam HyKHO 00paboTaTh U TaKWe CiIydau, BEL MOXKeTe
YCTAHOBUTDH ITOOXOLSIINE TPUITEPH Ha 00HOBIEHNE B OUYepHUX TabiIuiax, Ho 3TO elle GoJibIe
VCJIOKHUT yIIpaBJeHUe BCell KOHCTPYKIHEN.

* Ecnu BB BHIIOJIHSIETE KOMAHIE VACUUM UM ANALYZE BPy4YHYIO, He 3a0bIBaliTe, 4YTO UX HYXKHO
3allycKaTh I KaXKIOou nodepHel Tabnuuel B oTHenbHOCTH. KoMaHa

ANALYZE measurement;
o6paboTaeT TOMBKO TIaBHYIO TaOIUILY.

* OmepaTopsl INSERT C MPEOJIOKEHUSIMUA ON CONFLICT CKOpee Bcero He 6yoyT paboTaThb OKUOAEeMBIM
06pa3oM, Tak Kak mefcTBre ON CONFLICT HPeOIPUHUMAETCS TOJIBKO B ClIydyae HapyIIeHun
VHUKAJIPHOCTH B YKa3aHHOM II€JIEBOM OTHOIIEHWH, @ HE €r0 JOYEPHUX OTHOIIEHUSIX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL MTOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHne KOpTeXel MpU AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.10.4. YcTpaHeHue CeKuum

YempaneHue cekuuti — 9T0 IpUéM ONITUMHU3AIINHY 3aIIPOCOB, KOTOPHIHM YCKOPsIeT paboTy C meKIapaTUBHO
CEKIIMOHMPOBaHHEIMU TabnuiamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMONYaHHIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

be3 ycTpaHeHUs CeKIIUIM ITOKa3aHHBIM 3alpoc OOJIKeH OymeT MPOCKAaHUPOBATL BCE CEKIIUU TaOIUIIBI
measurement. Korfla ycTpaHeHHe CEKIMH BKITIIOYEHO, IIJIAHHWPOBIIHMK pacCMaTPHUBAEeT OmIpefesieHHe
KaXkOou CeKIIMH U MOXKEeT 3aK/II0UUTh, YTO KaKyl0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HeH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIJIOKEHUI0O WHERE B 3amrpoce. Korpga mjIaHUpPOBITUK MOXKET
cOesiaTh TaAKOU BHEIBOM, OH HCKIII0OYaeT (ycmpaHaem) CeKLIUIo U3 IjlaHa 3ampoca.

HUcnonblysa komanny EXPLAIN u mapametp KoHurypamuu enable partition pruning, MOXKHO yYBUIOETH
OT/IHMYMe IIJlaHa, W3 KOTOPOro OBIIM yCTPaHEeHB CEKLMWM, OT IJjlaHa 0e3 yCcTpaHeHus. TUIIHMYHBIN
HEOIITUMH3UPOBAHHEBIM MJIaH OJI TaKOU KOH(GUTryparuy Tabaulsl OyeT BRITIAOETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOpHIX MM BCEX CEKLMAX MOKET MPUMEHSTHCS He IMOJTHOe TOCIeNoBaTeIbHOE CKaHWPOBAHUE,
a CKaHWPOBaHWE TI0 MHAEKCY, HO OCHOBHAs WAes MpPUMepa B TOM, UTO [JiT YOOBIETBOPEHHUS 3ampoca
He HYKHO CKaHWPOBATb CTaphlie CEKIMHW. M KOTHa MbI BKJIIOYAaEM YCTPAaHEHWE CEKIMU, MbI MOTydaeM
3HAYUTETbHO Oomee 3pDEKTUBHEIN TIJTaH, JAIOIIUM TOT XK€ Pe3yIbTaT:

SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN

86



OmnpeneneHue JaHHBIX

Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Append (cost=0.00..36.21 rows=617 width=0)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXAHU3M YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDAaHUYEeHN, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4Yne MHIOEKCOB. HOQTOMY omnmpeneiidaTb MHOEKCHL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaTh MHIOEKC MOJid onpenenéHHoﬁ CEeKIMH1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKInu (MeHBH_Iy'IO UJin GOHLHIYIO), II0 BalllUM IIPEOCTaBJIEHUSAM, GYJIYT CKaHUPOBATh 3aIIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOeKC 6YJIGT II0JI€3€H B IIEPBOM CJiIy4dae, HO Heé BO BTOPOM.

YcTpaHeHUe CEKIIUU MOXKET IPOU3BOOUTHCS He TOJIBKO IIPH IIaHWPOBAaHUKM KOHKPETHOT'O 3amnpoca, HO
U B IIPOIIECCE €ro BHIIOJIHEHUs. biaromaps 3TOMy MOXKeT OBITh yCTPaHEHO OOIbllle CEKIIMM, Korpa
YCJIOBHBEIE BBEIPAXKEHUS cComepzKaT 3HauYeHHUsI, HEU3BECTHBIE BO BPEMs IIJIaHMPOBAHUS; HAIpPUMED, 3TO
MOT'YT OBITH TapaMeTPHI, OIIpeeIEHHBIE OTIEPATOPOM PREPARE, 3HAYEHU S, IOJIy4aeMble U3 IO43allPOCOB,
UM IlapaMeTpu30BaHHBIE 3HAYEHUS BO BHYTPEHHEU CTOPOHE COEOVWHEHUS C BJIOKEHHBIM ITUKJIOM.
YcTpaHeHue ceKllul B IIPOLIECCE BBHIIIOIHEHUS 3alpoca BO3MOXKHO B CIeyIOIe MOMEHTEl BDEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3aIpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTEIBAS
3HAYEHUs TapaMeTPOB, U3BECTHLIE IIPYU ITOATOTOBKE BEHIIIOJIHEHUS 3anpoca. CeKuuy, yCTPpaHEHHEIE
Ha 9TOM 9Talle, He OyIyT BUOHBI B BBIBOJIE EXPLAIN MM EXPLAIN ANALYZE. Mx ob6111ee KOJIM4ECTBO
MOZKHO OINPEefesIuTh 1o CBOMCTBY «Subplans Removed» B BEIBOme EXPLAIN.

e B mpoiiecce co6CTBEeHHO BHIIIOJHEHMS MJIaHa 3ampoca. YCTpaHeHNe CeKIUi TakKke MOXKeT
BBITIOJIHSITHCS HA 9TOM 9Talle U II03BOJISIET OTUILTPOBATh CEKLIMY, UCIIOJIb3YysI 3HAUEHU S, KOTOPhIe
CTAHOBSITCSI U3BECTHHI, KOTIa 3aIIPOC BBEIIOIHSIETCSA (paKTUUeCKH. B 4aCTHOCTH 3TO MOTYT OBITH
3Ha4YeHHUs U3 II0A3allPOCOB U 3HAYEHUS ITapaMeTPOB BPpEMEHHU BHITIOJTHEHUSI, HAaIlpuMep 13
rmapaMeTPHU30BaHHBLIX COeIUHEHUN C BJIOKEHHBIMU IIUKJIaMHU. Tak KakK 3HaueHUs TapaMeTpPOB
MOTYT MEHSIThCSI MHOTOKPATHO IIPH BHIIIOJTHEHNH 3allpoca, yCTPaHeHue CEKIIUY BLITIOTHSIETCS
IpY U3MEeHEeHUH I000T0 U3 MapaMeTPOB, aHATU3UPYEeMBIX MeXaHU3MOM yCTpaHeHus1. YTOOk
OIIpenesnuTh, OBIJIN JTU CEeKIIUH YCTPaHeHbl Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEeIbHO U3YYUTh
CBOMCTBO loops B BEIBOJE EXPLAIN ANALYZE. [logmnaHbl, COOTBETCTBYIOIINE PAa3HLIM CEKIUSM,
MOTYT UMETH Pa3Hble 3Ha4YeHHUs, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO pa3 OHU yCTPaHSJINCh BO BpeMS
BEIIOTHEHUSI. HeKOTOphIE U3 HUX MOTYT JaXke UMeTh 3HaUeHUE (never executed) (HUKOTOa He
BHIIOJTHSIIUCH), ECITH OHM YCTPaHSINCH BCerja.

YcTpaHeHUe CEeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIEe BpeMs yCTpaHeHUe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PACIIPOCTPAaHSAETCS TOJILKO Ha
Y3JIBI TUIIA Append, HO He MergeAppend UJIU ModifyTable. BIIOJIHE BO3MOXKHO, YTO 3TO U3MEHUTCI
B Oynymux Bepcusx Postgres Pro.

5.10.5. CeKumoHMpoBaHue U UCKJIIOYEHMUE MO OrpaHUYeHuIo

HckaoueHue no 02pdHUYeHUr0 — TOPUEM OITHMH3AIIUM 3alpPOCOB, IOJOOHBIM yCTPAaHEHUIO CEKITHUM.
IIpexkpae Bcero OH MPUMEHSETCS, KOTOa CEKIIMOHMPOBaHKE OCYIIIECTBIISIETCS C UCIIOJIb30BAaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBITh IIOJIe3€H W [Jjis OPYTUX Ienel, BKIYas OeKjlapaTUBHOE
CEeKIIMOHUPOBaHUeE.

UckmoyeHne mO OTpaHUYEHHWI0 paboTaeT BO MHOTOM TaK JKe, KaK ¥ YCTPaHEHWE CEKIUH; OTINYHe
COCTOUT B TOM, YTO OHO HCIIOJIb3YeT OTPAaHUYEHHUST CHECK BCeX TabIuIl (II03TOMY OHO TaK ¥ Ha3BIBAETCH),
TOrAa Kak OJIsi YCTPAHEHUS CEKLUWH MCIIOJIb3YIOTCS TPAHUILI CEKIUHM, KOTOPHIE CYLIECTBYIOT TOJIBKO B
cilydae [eKJIapaTUBHOTO CEKIMOHMPOBaHUs. EImé ogHO pa3juyue COCTOUT B TOM, YTO HCKJTIOUEHHE II0
OTPAHUYEHHUIO IPUMEHSIETCSI TOIIBKO BO BPEMS IIJIAHMPOBAHUS; BO BPEMsI BBHIIIOJTHEHUST CEKITUU U3 IJIaHa
yOansaTeCs He OymyT.
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To, 4TO UCKIIIOYEHME 10 OTPAHUYEHHIO UCII0Ib3YEeT OrpaHNYeHUsI CHECK (BCJIEICTBUE Yero oHO paboTaeT
MenjieHHee YCTPaHeHUS CEeKIii), NHOTga MOKeT OBbITh M IpeuMylnecTBOM. OrpaHUYeHUss MOTYT OBITh
oIlpenesieHbl IaXKe [Jisg OeKJIapaTUBHO CEKIIMOHWPOBAHHLIX TaOJMIl, B MOIIOJIHEHHWE K BHYTPEHHUM
rpaHUIlaM CeKUUH, ¥ TOr'[a MCKII0YeHUe 10 OTPaHNuYeHUI0 CMOXKET OOIIOJIHUTEILHO yOpaTh HEKOTOPEIE

CEeKIIMH U3 IIJIaHa 3allpoca.

ITo ymonmuaHuio mapaMeTp constraint exclusion mMeeTr 3HaYeHHe He on U He off, a MPOMEXKYTOYHOE
(m pekomMeHOyeMoe) 3HAYEHWE partition, MPH KOTOPOM OSTOT NPHEM OyOeT NPUMEHSTHCS TOIBKO
K 3ampocaM, TOe OPEeAnoJIOKUTEIbHO OymyT 3amelCTBOBaHBI TalOJHIE], CEKIMOHWUPOBAHHBEIE C
HUCIIOIb30BaHUEM HacClIemoBaHUs. 3HaUEeHNe on 00sI3bIBAET ITaHUPOBIIUK ITPOCMAaTPUBATL OTPAHNUUYEHU ST
CHECK BO BCeX 3allpocax, JaxkKe B CaMbIX ITPOCTHIX, I'fle BBIUTPHIII OT HUCKIIOUEHUS 10 OTPAaHUYEHUIO

MaJIOBEPOATEH.

[TpuMeHs ST UCKITIOYEHUS 110 OTPaHUYEeHHI0, HEOOXOMUMO YUYUTHIBATE CIEAyIoIee:

e HWCKIo4eHuUe 10 OT'PDaHUYEHUIO IIPUMEHAETCA TOJIBKO IIPU IIJIaHWUPOBAHUHU 3alIPpOCa, B OTIINYHKE OT
YCTPpaHEeHUusA CeKHHﬂ, KOTOpO€ MOZXKET OCYIIECTBIIATECA U IIPU BHIIIOJTHEHWHM 3allPOCa.

* MHckmroueHue 0o orpaHuYeHno paboTaeT TOJIBKO KOTHa IIPedioKeHne WHERE B 3alIpOCe COOePXKUT
KOHCTAHTHI (M/IU ITOoJTydaeMble U3BHE ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QYHKIIMEN TepeMeHHOoMI
IIPUPOLAH], TAKOUM KaK CURRENT_TIMESTAMP, HENIb3s ONITUMU3NPOBATh, TaK KaK IIJIaHUPOBILUK He
3HAeT, B KaKyl0 JOYEPHIO TaOIuIly MonaféT 3HadeHue GyHKIIMKY BO BPEMS BBHIIOJTHEHUS.

e OrpaHuYeHUs CEeKUUH MOJIKHEI OBITH IPOCTHIMM, MHAYE TIJIAHUPOBIIUK HE CMOXKET BHIYUCIIUTS,
KaKue JodyepHue TabiuiLl He HYKHO oOpabaThiBaTh. [IJ11 CEKIIMOHUPOBAHUSA 10 CIIMCKaM
HUCIIONIb3yUTe NIPOCThIE YCIOBUS Ha PaBEHCTBA, a AJI CEeKIIMOHMPOBAHUA 10 Auana3oHaM —
MIPOCTHIE TPOBEPKU AMAlla30HOB, TON00HEIE TOKa3aHHBIM B IIpUMepax. PeKoMeHyeTCs CO3aBaTh
OrpaHUYEeHUs CEKIIUM, coepKalliyie TOIbKO TaKue CPAaBHEHUS CEKILIMOHUPYIOIIUX CTOJIOIIOB
C KOHCTaHTaMH, B KOTOPHIX UCIIOIb3YIOTCA OIIepaTOPH], IoaaepKuBalomnirie B-nepeBssa. 3To
00BSICHSETCSI TEM, UTO B KJII0Ue pa30UeHUs MOIYCKAIOTCS TOJIbKO TaKUe CTOIOLIBI, KOTOPEIE MOTYT
OBITH TPOUHAEKCUPOBaHEI B B-nepese.

» Tlpu aHanmMU3e OIS UCKIIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEOYIOTCSI BCE OTPAaHUYEHUST BCEX MOUYEePHUX
TaOIU1I, OTHOCSIIUXCS K TTIaBHOM, TaK YTO MIPHU OOBIIOM MX KOJTMYECTBE BpeMsi MIaHUPOBAHUS
3aIIPOCOB MOXKET 3HAUYUTEJIbHO YBEIMYUTHCS. [103TOMY YCTapeBIIni BapuaHT CEeKIIMOHUPOBAHMUSI,
OCHOBAHHLIU Ha HaclemoBaHuu, OymeT paboTaTh XOPOIIIO, TOKa KOJMYECTBO MOYEPHUX TabIuIl He
MIPEBHINIAeT MPUMEPHO CTa; HE MBITAUTECh IPUMEHSITh €T0 C THICSTYaMU JOYEPHUX TabJIHII.

5.10.6. PekoMmeHpaauum No geKsapaTUBHOMY CEKLLMOHUPOBAaHUIO

K CEKIIMOHHWPOBAaHHNIO TaOTUITBI cienyeT IOAXOOUTh IIPOAYMAaHHO, TaK KaK HeyOoadHO€ pellleHrue MOXKeT

OTPHULIATEJIEHO IIOBIUATE Ha CKOPOCTH IIJIaHUPOBAaHHWA M BEIIIOJIHEHUS 3alIPOCOB.

OmHUM M3 caMBbIX BaXKHBIX (DAKTOPOB SIBJISIETCS BBIOOD CTONOIl@ MU CTOJIOIIOB, IO KOTOPHIM OyOyT
CEKIIMOHUPOBAThLCSA BaIllll HaHHBIE. JacTo ONTUMAJILHBEIM OyAeT CEKIMOHUPOBAHMWE IO CTOJIOIYy WU
Habopy cTONOLIOB, KOTOPHIE MPAaKTHUUYECKH BCErfa NMPUCYTCTBYIOT B IPEOJIOKEHWHM WHERE B 3aIllpocax,
obparaomuxcs K ceKIuoHupyeMoi tabnurie. [IpenmoxkeHus WHERE, COBMECTUMEIE C OT'PaHUYEHUSIMU
TPaHUI] CEKIIUH, MOT'YT IPUMEHSTHCS OJIS YCTPAHEHUs HEHYXKHBIX [JIs BBIIIOJIHEHUS 3alpoca CEKIMH.
OmHako HajlW4yue OrpaHMYeHuM PRIMARY KEY MM UNIQUE MOIXKET IIOATOJIKHYTH K BEIOOPY U OAPYTUX
CTOJIOIIOB B KauyecTBEe CEKIMOHUPYIOMMX. TakKe NOPU IJIaHMPOBAHUM CEKIIMOHUPOBAHUS CJIENYyeT
nmpomymaTh, Kak OyOyT yHanaThCcs HaHHBIEe., CEKIWI0 LEeTUKOM MOXKHO OTCOENMHUTH O4YeHBb OBICTPO,
IO3TOMY MOXKET HMETb CMBIC]I pa3paboTaTh CTPaTEeruio CEKIIMOHUPOBAHUS TakK, 4YTOOBI MaCCOBO

yhoaligseMble NaHHBIE€ OKAa3bIBAJIUCH B OJIHOI:I CEeKIInH.

TakXke BaXXKHO MPAaBUIBHO BHIOPATh YHUCIIO CEKIIWH, Ha KOTOpPHIe OymeT pa3buBaThbCcs Tabmuia. Eciu mux
OymeT HemoCTAaTOYHO MHOT'O, HHOEKCH OCTAaHyTCS OOJBIIMMH, He YIYYIIUTCSA W JIOKAIbHOCTh MaHHBIX,
BCJIE[ICTBHE Yero IIPOIeHT IIOIMaJaHHi B KeIll OKaxKeTCcHd HU3KUM. OOHAKO M IIPHU CIIHIIKOM OOJILIITIOM
KOJINYEeCTBE CEKITHH BO3MOXKHEBI IIP001eMbl. C GONLIINM KOJIHYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
IUIAHUPOBAHUA U ITOTpebIeHre TaMsAITH KaK IPU IJIaHWPOBAaHUM, TAK U IIPU BLITIOTHEHWH 3aIlIPOCOB, 0 YEM
pacckasbiBaeTcs majiee. BuiOupas CTPATeTrHi0 CEeKIIMOHHUPOBAHMS TAaOIUIILI, TAaKXKe BAXKHO YUUTHIBATH,
KaKhe M3MEeHeHHs MOTYT IPOM30HTH B OydyieM. HampuMep eciiu BHI peIluTe CO3daBaTh OTHOeIbHEIe
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CeKIIMY [JIs KaXKOOTO KJIMeHTa, M B OaHHBIM MOMEHT y BaC BCEr0 HECKOIbKO OOJIBIINX KIHEHTOB,
mogyMaiTe, 4TO OyOeT, eciiu Yepe3 HeCKOJIBKO JIeT Y Bac OyIeT MHOTO MeJIKUX KJIMeHTOB. B aToM ciiydae
MOZKeT OBITH JTy4Ille ITPOM3BECTH CEKIIMOHWPOBaHHE IT0 Xemry (HASH) M BHIOPaTh pa3yMHOE KOIUYECTBO
CEKIIUH, HO He CO3[aBaTh CEKITUY 110 CIIMCKY (LIST) B HafleXXKe, YTO KOJIMUECTBO KJINEHTOB HE YBEJIMUYUTCS
IO TAKOM CTEIEeHU, YTO CEeKIIMOHNPOBAHNE HJAaHHBLIX OKAXKEeTCS HEeIIPaKTUYHBIM.

BroXXeHHOEe CEeKIIMOHWUPOBAHUE IIO3BOMISET [OMOJHUTEIPHO pPAa3[eliuTh Te CEeKIHWH, KOTOphHe
MIPEMNOIOKUTETFHO OKaXyTCsi 60Iblile OpyTrux. TakKe MOXKHO UCIIOTb30BaTh pa30ueHne 1o quana3oHam
C KJIIOYOM, COCTOSIIIINM U3 HECKOJIPKUX CTOJI0I0B. Ho mpu 71:060M M3 IOAXOI0B JIETKO MOXKET HOJIYUYUTHCS
CJIMIITKOM MHOTO CEKIIHi, TaK YTO PEKOMEH/IYEeTCS UCIIOIb30BaTh UX OCMOTPUTEIILHO.

BaxXHO YyYHTHIBaTL HITEPKKU CEKIIMOHWUPOBAHUS, KOTOPHIE OTPaxKaloTCsAd Ha IUIAaHUPOBAHUU WU
BLRITTOJTHEHMK 3alpocoB. [IJaHUPOBIIMK 3adpPOCOB OOBIYHO [MOBOJIBLHO HEIJIOXO CIIPABISAETCS C
HepapxXusMU, BKITIOYAIOIIUMU 0 HECKOJIBKHUX COTEeH CEKITHUH, eCJIU C TUIIMYHEIMU 3allpOCaMu eMy YIaéTCs
YCTPAHUTh IIOYTH Bce cekiuu. OOHAKO II0 Mepe yBEIMYEeHHsl YHCjla CEeKIHi OymeT yBeJIUUYUBATBHCS U
BpeMs IIJIaHUPOBAHMS 3alIPOCOB, B 00BEM moTpebasieMoii naMaTH. B HanboIbIei CTeIIeHN 3TO KaCaeTcs
KOMaHp UPDATE M DELETE. Hammuue OGONBIIOTO KOMUYECTBA CEKIUM HEeXeJaTelIbHO eINé M IIOTOMY,
4yTO moTpebiIeHNne MaMsITH CEPBEPOM MOXKET 3HAaYHTEJILHO BO3PacTaTh CO BpeMeHeM, 0COOeHHO Koraa
MHOKECTBO CEaHCOB 00paImalTCcsd KO MHOXKECTBY CEeKLUHH. DTO OOBSICHSETCS TEeM, UYTO B JIOKAJIBHYIO
MaMsTh KazKgoro CeaHca, KOTOPHIM oOpalaeTcs K CEKIUSIM, MOJI?KHEBI ObITh 3arPy2KEHbI MeTaflaHHbIEe BCEX
3THUX CEKITUM.

C Harpys3koi, mpucyltei wHGOPMAIMOHHBIM XPaHUJIUINAM, MOXKET WUMETh CMBICI CO30aBaTh OOJIbIIE
ceknui, yeM ¢ Harpyskoi OLTP. Kak mpaBuio, B “HOOPMAIMOHHBIX XPAaHUIIHUIIAX BpEMS TIJIaHUPOBAHUS
3ampoca BTOPOCTETIEHHO, TaK KakK ropa3go 60JIbIlle BpeMEHY TPATUTCS Ha BHITIOJTHEeHKE 3ampoca. OgHaKo
pu J1I000M THIIe Harpy3K{ BaXKHO TPUHUMATL ITPaBUILHBEIE PEIIeHUs Ha PaHHe! CTafguy peanu3alluy,
TaK KaK Ipoliecc mnepepa3bueHus Tabmui OOMBIIOr0o 00BEMA MOXKET O0Ka3aThCsSd YpPEe3BHIYAWHO
OJIUTENTBHBIM. [IJ19 ONTUMH3aluK CTPATETUU CEKIIMOHUPOBAHUS YacTO OBIBAET TTOJIE3HO TTPEIBAPUTENBLHO
9MYIMPOBATH 0XKUAAEMYyI0 Harpy3Ky. Ho Hu B KOeM cilydyae HeJjib3s MojaraTh, YTO YeM OOJIbIlle CeKIIUH,
TEeM JIy4llle, paBHO KakK U HaoO0POT.

5.11. CtopOHHMeEe paHHble

Postgres Pro wactuuHo peanuayet crnenubukaiuio SQL/MED, no3Bomnssa BaM oOpalllaTbCs K OaHHBIM,
HaXOOSAIIUMCSI CHapy2KU, UCII0Nb3yst 00bIuHble SQL-3ammpockl. Takue maHHbIe HA3LIBAIOTCSI CMOPOHHUMU.

CTopoHHME HaHHBIE OOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHuUX OaHHbiX. OBEPTKAa CTOPOHHUX
OaHHBIX — 3TO OMOIMOTEKa, B3aMMONENCTBYIOIMAS C BHEIIHUM MCTOYHMKOM AAHHBIX U CKPBLIBAIOIIAS
B cebe BHYTpeHHUE OCOOEHHOCTU NOOKIIOYEHUS U IOJIy4eHUS OAaHHBEIX. HEeCcKOJIBKO TOTOBEIX 0GEPTOK
IpenoCTaBIAIOTCA B BUOe MoAyJel contrib ; cM. [Ipunoxenue F. Takxke BBl MOXeTe HaWTH OPyrue
00EpTKHU, BEITyCKaeMble KaK JOIOJITHUTEIIbHBIE TPOAYKTH. EC/IM HU OgHA M3 CYIIECTBYIOIINX 00EPTOK Bac
He yCTpauBaeT, BHl MOXKETe HalllcaTh CBOIO cOOCTBEeHHYIO (cM. I'maBy 53).

Y106l 0OPaTUTHCA K CTOPOHHHM OAaHHHIM, BBl [OMXKHBI CO3HaThb OOBLEKT CMOPOHHUU cepsep, B
KOTOPOM HaCTpauBaeTCs IMOOKIII0OYeHNEe K BHEITHEMY MCTOYHUKY OaHHBLIX, ONPENeNsaioTCs ITapaMeTphl
COOTBETCTBYIOIIEN OOEPTKM CTOPOHHUX HAHHBIX. 3aTe€M BBl [OJXKHBI CO3[AaTh OOHY WM HECKOJIBKO
CMOPOHHUX Mabul,, OIpeNeIuB TeM CAMbIM CTPYKTYPY BHEITHUX HaHHBIX. CTOPOHHUE TAaOIHUIIEI MOXKHO
HUCIIONb30BaTh B 3aIIpocax TakK Ke, KaK U OOBIYHBIE, HO UX JaHHBIe He XPaHSATCS Ha cepBepe Postgres
Pro. Ilpu kaxmom 3ampoce Postgres Pro oGparaetrcs K 060EpTKe CTOPOHHUX HAHHBIX, KOTOpPas, B CBOIO
ouepens, IMOJIyyaeT JaHHbIe U3 BHEITHEro MCTOYHUKA UMK nepenaét ux emy (B ciaydae komaHng INSERT
unu UPDATE).

ITpu oOpamieHUU K BHEIIHUM [OaHHLEIM VOaJIEHHBIM HCTOYHUK MOXKET IOTpeOoBaTh ayTeHTU(GUKaAIUU
knueHTa. COOTBETCTBYIOIIME YUETHHIE OaHHBIE MOXKHO IIPENOCTaBUTh C IIOMOIIBIO CONOCMAasaeHul
nosv3osamesiel, IIO3BOJISAIONINX ONIPEeAEeNUuTh B YaCTHOCTU UMeHa U ITapoJiy, B 3aBUCUMOCTH OT TeKyIelu
ponu nonbs3oBaTens Postgres Pro.

OononuuTenbHy0 nHPopMaluio Bh HatimeéTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.
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5.12. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabnulel — LeHTpalbHbBle 00BEKTH B CTPYKTYPE PEISIIMOHHON 0a3bl JaHHHIX, TAK KaK OHU COmepzKaT
Bamu gaHHbe. Ho 3TO He eguHCTBEHHBIE OOBEKTH, KOTOPBEIE MOTYT B Hel CyIlecTBOBaTh. [IOMHMO HUX
BBl MOZKETe CO3JaBaTh M MCIIOIb30BaTh OOBEKTHI M OPYTHUX THIIOB, IPH3BaHHBIE CHEIaTh yIpaBlIeHHEe
maHHBIMH 3¢ dekTuBHee u ynoOHee. OHUM He 00CYXKOAlOTCS B 3TOM TIJIaBe, HO MBI IIPOCTO MEePEeYUCIIUM
HEeKOTOphIe U3 HUX, YTOOHI BBl 3HAIHU 00 UX CYIII€CTBOBAHUU:

e IlpencraBnenus

* O@yHKIUM, IPOLENYPH U OIIEPATOPEI
e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u npaBusa nepe3anucu

ITogpo6GHEe COOTBETCTBYIOIINE TEMBI OCBeIaTCcs B Yactu V.

5.13. OTcne>XxuBaHue 3aBUCMMOCTEMN

Korpa BBI co311aéTe CJIOZKHEBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINe MHO2KEeCTBO Ta6HI/ILI C BHEIIIHNMH
KJIIO4YaMi, IIpenCTaBIIEHUAMU, TPDUTTEPaAMHU, (I)YHKLII/IHMI/I KU T. II., BBl HESIBHO co311aéTe CeThb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaGJ’[I/IHa C OrpaHHMY€eHHuEM BHEIIHEro KJII04Ya 3aBHUCHUT OT T8.6J'II/II.U:>I, Ha
KOTOPYIO OHa CCEBIJIa€TCH.

11 coxpaHeHUsI IEeIOCTHOCTH CTPYKTYPHI BCcel 0a3bl JaHHHIX, Postgres Pro He MO3BONSIET yOaANlATh
OOBEKTH, OT KOTOPBIX 3aBUCAT pOpyrue. Hampumep, MOOMBITKA yHaluTh Tabmuily products (Mbl
paccMmaTtpuBanu eé B Ilompa3smerne 5.3.5), OT KOTOPOM 3aBUCUT Tabiwuila orders, IPUBEOET K OIIHOKe
OIPUMEPHO TAaKOr'o COflepKaHUI:

DROP TABLE products;

OUMBKA: ypmanutb obwvexT "Tabnuua products" Henbs3d, Tak Kak OT HEro 3aBHUCAT Opyrue

[IOOPOBHOCTH: orpaunuuenue orders_product_no_fkey B oruoomenuu "Tabnuua orders" 3aBUCHUT
or obwvexTa "Tabnuua products"

[IOOCKA3KA: [nd yImaleHud 3aBUCHUMBIX OOBEKTOB Hcnonb3yhTe DROP ... CASCADE.

Coobmrenue 00 ommbKe Oa€T MOJIE3HYIO ITOACKA3Ky: €CIM Bhl HE XOTHTE 3aHUMAThCS ITUKBUIOAIUEH
3aBHCUMOCTEH II0 OTEIbHOCTH, MOXXKHO BHIIIOJIHUTD:

DROP TABLE products CASCADE;

¥ BCe 3aBUCHMBIe OOBEKTHI, a TaKXkKe OOBEeKThI, 3aBUCSINNE OT HHUX, OYOYyT yIOaleHB PeKypcuBHO. B
9TOM ciy4dae Tabmuila orders ocTaHeTCs, a yOaJieHO OyoeT TOJIbKO €€ OorpaHMYeHHe BHEITHETOo KJIYa.
YpaneHue He pPacHOpOCTPAHUTCS Ha OPyrue OOBEKTHl, TaK KaK HU OOWH OOBEKT HE 3aBUCHUT OT 3TOTO
orpanudenus. (Eciu BB XOTHUTE IIPOBEPUTDH, YTO IIPOU3OUMET ITPU BHIIOJTHEHWUU DROP ... CASCADE,
3anycTuTe DROP 6e3 CASCADE U mpouuTanTe NONPOBHOCTU (DETAIL).)

IToutu Bce KoMaHAEI DROP B Postgres Pro nmogmepzkuBaroT yKa3daHue CASCADE. KOHEYHO, B BO3MOXKHBIX
3aBHCUMOCTEH 3aBUCUT OT TUIIa 00bEeKTa. BhI TaKkkKe MOXkKeTe HanucaTh RESTRICT BMECTO CASCADE, YTOOHI
BKJIIOUUTH ITIOBEEHNE 10 YMOTYaHUIO, KOTra 00BbEKT MOXKHO yOaIUTh, TOJIbKO €CJIM OT HErO He 3aBUCST
HUKaKue Opyrue.

IIpumeuaHnue

Crargapt SQL TpefyeT SBHOrO yKa3aHWsS RESTRICT uIM CASCADE B KOoMaHOe DROP. Ho aTo
TpeboBaHME Ha caMOM [ejie He BHINONHAETCS HU B omHou CYB]l, mpu 3TOM OOHH CHCTEMEI II0
YMOJIYaHMUIO I0Apa3yMeBaloT RESTRICT, a OPyrue — CASCADE.

Ecnu B KoMaHOe DROP MEPEeYHCIITIOTCS HECKOJIbKO 00BEeKTOB, CASCADE TpebOyeTcsl YKa3bIiBaTh, TOJIBKO
KOTr[a ecTh 3aBHCUMOCTH BHE 3aflaHHOM rpymnnbl. Hampumep, B KoMaHae DROP TABLE tabl, tab2 mpu
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OmnpeneneHue JaHHBIX

HaAJIM4YMHY BHEHIHET O KJII04Ya, CChIJIAIOIIETOCd Ha tabl U3 tab2, MOXKHO He YKa3bIBaTh CASCADE, 4yTOOBI OHA
BEITIOJTHUJIACH YCIIEIIIHO.

IIna momnmb3oBaTenbCcKux QyHKIMYE Postgres Pro oTcrnexxuBaeT 3aBUCHUMOCTH, CBSI3aHHBIE C BHEIIHE
BUOUMBIMU CBOMCTBaMHM (PYHKIIMM, TAKMMK KaK THUITBI apr'yMEHTOB M pe3ynabTaTa, HO He 3aBUCUMOCTH,
KOTOPHIE MOT'YT OLITH BBISIBJIEHEI TOJILKO IIPHY aHanu3e Tena GyHKinu. B kauecTBe mpuMepa pacCMOTPUTE
CIedyIoUIui ClieHapui:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SOQL;

(Onucanue ¢pynkumit ss3pika SQL MoxkHO HadiTu B Pasmene 36.5.) Postgres Pro 6ymeT moHUMaTh, YTO
byHKUMA get_color_note 3aBHCHUT OT THIA rainbow: NMPHW yHOaJIeHWHU TUMa OymeT TPUHYOUTEIBHO
yoaneHa QyHKIIHS, TaK KakK THUI €€ apryMeHTa OKa3hiBaeTcs HeonpenenéHHbIM. Ho Postgres Pro He OymeT
YYUTHIBATh 3aBUCUMOCTE get_color_note OT TaGNHUIL my_colors ¥ He yOANMUT QYHKIIUIO IPHU YOAJIEHUHN
tabnuiel. Ho y 9TOro moaxoma ecTh He TOJIBKO MHHYC, HO U IUTIOC. B ciydyae OTCyTCTBUST TaOIHITHI
9Ta pyHKIMA ocTaHeTCs pabouyell B HEKOTOPOM CMEICIIE: XOTSI IIPU IIOMBLITKE BHIIIOTHUTH €€ BO3HUKHET
omm0OKa, HO IPYU CO3TaHUX HOBOM TaOJIMIILI C TEM Ke MMeHeM (PyHKINS 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 integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):

92



Monuduraiyus TaHHBIX

INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnmu mgnsa meneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 37), B RETURNING BHITAIOTCS HAHHBIE U3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

«[IpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TabJIHITEL, Pa3menéHHbIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOMUYHOM CCBHIIKOM MOKET OBITh MMS TaOIUILI (BO3MOXKHO, C UMEHEM CXEeMbI), IIPOU3BOIHAS
Tabnuila, HaAllpUMeEp IIOA3alpoC, COeOWHEHWe TabIIuI] WM CI0XKHAas KOMOWHAIIMS 3THUX BapUaHTOB.
Ecnu B mpemioxXeHnu FROM MIEPEYUCIITIOTCS HECKOIBKO CCBHIIIOK, [/ HUX IMIPUMEHSEeTCS ITepeKpPECTHOoe
coemuHeHue (TO eCTh AEKapTOBO MPOM3BEeNeHUE UX CTPOK; CM. HuXKe). CIIMCOK FROM mpeoOpa3yeTcs B
MTPOMEKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOpas MOXKeT IPOUTH uyepe3 mpeodpa3oBaHUsI WHERE, GROUP
BY ¥ HAVING, ¥ B UTOT€ OIPENENIUT Pe3yabTaT TaOIMYHOTO BEIPAXKEHUS.

Korma B TaGnu4HOM CCHUIKE YyKa3blBAeTCs TaOmMWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacCJIeOqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOIBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POOUTENIECKOM TaOIWIILI, TIepen €€ MMEHEM HYXKHO
mo6aBUTh KJII0YEBOE CIOBO ONLY. YUTHTE, YTO IIPH 3TOM OYIOYT IIOIyYEeHHl TOJIBKO CTONOIBI YKa3aHHOM
TaOIUITBI — OOHOJTHUTEJIPHEIE CTOIOLEI JOYEPHUX TAaOIUI] He ITOHagyT B Pe3yJIbTart.

Ecnu Xxe BH He 1106aBn${eTe ONLY 1mepen HMMeHeM Ta6J'II/II_H>I, BBl MOZXKeTe [OO0IIucaTh IIOoCile Hero *,
TeéM CaMBbIM YKa3aB, 9TO OOJI2KHEI O6pa6aTbIBaTBCH U BCe OO4YEepHue Ta6J'II/II_II>I. HpaKTI/I‘{eCKI/IX IIPUYUH
HMCIIONb30BAaTh 3TOT CUHTAKCHUC OOJILIIIE HEeT, TaK KakK IIOMCK B IO49YEPHUX Ta6nnuax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpmHAKO 3Ta 3aIllCh IIoOOep2XKMUBAETCA OJIA COBMECTHMOCTHU CO CTAPBEIMU BEPCUAMMU.

7.2.1.1. CoeanHéHHble Tabnuubl

CoemuHéHHas Tabinuila — 9TO Tabiulla, IMOJIy4YeHHAas U3 OBYX OPYTUX (peasbHBIX HJIH IIPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU I KOHKPETHOTOo Tuna. OOl CHHTAKCHUC OTTMCAHUST
COEIUHEHHON TAOJIUIIH:

T1 rTun_coenguHeHHd T2 [ yCrnoBHE COEOHHEHHI |

CoenvHeHMs JII00BIX TUIIOB MOT'YT BKJIaBIBAIOTCS APYT B APYTra UK O0BbEOUHATHLCSA: U T1, U T2 MOTYT OBITh
pe3yibTaTamMu CoequHeHus. [ OMHO3HAYHOTO OTIPEeNesIEeHNS TTOPSIKa COeqUHEHNN MTPEeNI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKH OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAIOTCS ClIeBa
HaIIpago.

THUNbLI COETUHEeHUH
ITepekpécTHOE coeqguHEHIEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIily 0O0pa3yioT BCe BO3MOXKHBIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BefeHue), a Habop eé cToybIoB 0ObeguHseT B cebe CTONOLE! T1 CO CIEOVIOIIMMM 3a HUMU
cronbuamu T2. Ecnu Tabnulikl comepzkaT N # M CTpPOK, coequHEHHas Tabmuila OymeT comepzkaTb N
*M CTpOK.

FROM T1 CROSS JOIN T2 3KBUBAJIEHTHO FROM TI1 INNER JOIN T2 ON TRUE (CM. HHMXe). ITa 3allMCh
TaK>Ke 3KBUBAJIEHTHA FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;

99



3amnpocH

2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM

100



3anpocH

Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.18) BeI3bIBanach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEI CTONOIOB HE yKa3aHBI, TO AT (QYHKIIMHM, BO3BpAIaioiieid 0a30BEIM TUIM HaHHBIX,
uMeHeM cTonbua OymeT uMs GyHKIuUH. a9 GYHKIHE, BO3BpPAIIAOIIMX COCTABHOW THII, WMEHA
PE3YIIBTUPYIOMINX CTONIOIIOB OMPEesiiOTCS MHOUBUAYATbHEIMU aTpUOyTaMy THUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabOpHI CTONOIIOB TPU PA3HBIX BApMAHTAX BEI30BA. DTO MOXKHO CEIaTh, 00bIBUB QYHKIIUIO, HE UMEIOIIYIO
BBIXOOHBIX TapaMeTpoB (OUT) M BO3BpPALIAOIIYIO0 IICEBOOTHUIl record. HMcmomb3ys Takyo (QyHKLOUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxXke n00aBUTh B IIPEONIOKEHUNU FROM; MMeHa B OIIPeleNeHUIX CTOJIOIIOB ciyzKaT mceBmoHuMamu. C
ROWS FROM () CHHUCOK onpenelleHHdI CTOnOILOB MOHGK)nO6aBHTb K Kamﬂoﬁ ¢yHKHHH OTneHBHO,HHGO
B Ccily4ae C OgHOU (yHKIMEN um 6e3 mpemoKeHusT WITH ORDINALITY, CIHMCOK onpenereHHs_CTON6LOB
MOKHO 3aIicaTh BMECTO COMCKA C IICEeBOOHMMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioliasi THUII record, TaK KaK OH IIOAOUAET OJIA 3ampoca jwpboro tuma. B atom ciydae
bakTuueckuit Habop cTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIEM €€ 3aIrpoce, YTOOHI
aHaIM3aToP 3allpoca 3HaJl, HallpuMep, KakK 1rpeodpa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HCIOJIBb3yeTCsI HEIOCPEOCTBEHHO. ITpeHHOXKeHHe ORDER BY yIopsaao4YHBaeT
3HaA4YeHUus I1epBOTro CTOJ'[6]_Ia KaK IIeJIOYUCJIEHHEIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMu B MPeOJIOKEHUH FROM MOZKHO I0OaBUTh KITIOUEBOE CJIOBO LATERAL. DTO IIO3BOJIUT
CCHIJIAaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOINIUX 3JIEMEHTOB CIHCKa FROM. (be3 LATERAL KaXKObIH
TIO3alIPOC BHIIOHAETCS HE3aBUCUMO U II0O3TOMY HEe MOXKeT 00pallaThbCs K APYTUM 3JIeMeHTaM FROM.)

Ilepen TaGMUYHLIME (QYHKIUAMHM B IPEIJIOKEHHM FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO IS HHX
3TO KJII0YEeBOEe CJIOBO HeoOs3aTesbHO; B apryMeHTax (QYHKIHN B TI000M CiIydae MOXKHO O0palaThbCs K
cTosnbIaM B MPEOBIAYIINX JIeMeHTax FROM.
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7

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma smeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIlIPOC BHITIOTHSIETCS CIeOyIomuM oOpa3oM: CHavaia
IOJIE CTPOKU 3JIeMEHTa FROM C IIelIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JI€MEHTOB
FROM, COOEePIKAIIUX IIeJIeBLIe CTOJIOIEI, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSIMU 3TUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLIH
BLIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPAETCS IJIs BCEX CTPOK MCXOOHEIX TaOJIuII.

LATERAL MOZKHO HCIIOJIbB30BATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 9TO He 0YeHb II0JIe3HO, TaK KaK TOT 2Ke Pe3yIbTaT MOXKHO MOJIyYHUTh 00jIee MMPOCTHIM M IPUBBIUHEIM
CIIOCO0OOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

HpI/IMeHHTB LATERAL HMMeeT CMBICII B OCHOBHOM, KOrga [OJsd BBIYHCIIEHHSA COeJUHSIEeMBIX CTPOK
HeoOXommMo 00paTUTBCS K CTOJOImaM Apyrux Tabsiuil. B 4YacTHOCTH, 3TO IIOJIE3HO, KOTfa HYXKHO
nepenath 3HaYeHUWe (QYHKIMK, BO3Bpalaiolled Habop maHHBIX. Hampumep, eciu MpPemnonoXKuTh, 4TO
vertices (polygon) BO3BpalllaeT HaG0Op BEPIIIMH MHOTOYTOJIbHHKA, OJTM3KHE BePIIHHEI MHOTOYTOJIbHUKOB
13 TabIHIEl polygons MOXKHO IIOIYyYHUTh TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

9TOT 3allPpOC MOZKHO 3allMCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

unu nepedopMyaIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMeEpPe KITI0YeBoe
CIIOBO LATERAL He TpebyeTcsi, HO Mbl JOOABUIIMN €T0 OIS SCHOCTH.)

OcCo0eHHO MOJIe3HO OBIBAET HKCIIOIb30BAaTh LEFT JOIN C MOA3alpOCOM LATERAL, YTOOBI HMCXOOHEIE
CTPOKM OKa3hIBAJIMCh B Pe3yJbTaTe, JaXke eClIu MOA3alpoc LATERAL He BO3BpalllaeT CTPOK. Hampumep,
ecnu QYHKIUS get_product_names () BBIIA6T Ha3BaHWS MPOAYKTOB, BBIMYIIEHHBIX OINpPeNeIEHHBEIM
IIPOM3BOAUTEIIEM, HO O MPOOYKIMH HEKOTOPHIX IIPOU3BOAUTENIEN HH(POPMALMU HET, Mbl MOXKEeM Ha#TH,
KaKuX UMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

«ITpennoxkenne WHERE» 3alUCBIBAETCS TaK:

WHERE ycrnoBHe orpaHHueHHd

TTe ycinosue_orpasndenns — JII000e BeIpazkeHue 3HaveHus (cM. Pasmern 4.2), Beigaolee pe3ysabTaT TUIA

boolean.

ITocne 06paboTKM OpemIokKeHusT FROM KaXKaasi CTPOKA IMOMyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, 9Ta CTpPOKa OCTaéTCs B
BRIXOMHOM Tabswuile, a mHade (ecnu pel3ynbTaT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
OrpaHWYEeHUsI, KaK IIPABUIIO0, 3adeMCTBYETCS MHHHUMYM OOWH CTO0Oell W3 TaOmWIhl, ITONyYeHHON Ha
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BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpumeuanue

YcnoBue [ BHYTPEHHEr0 COeOWHEHMsS MOXKHO 3alMCcaTh KakK B MPEI0KEHWN WHERE, TaK W B
IpPeaIoXeHnu JOIN. Hampumep, 3TO BHIpaXKeHUe:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HAYHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
¥ BO3MOJXKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJISA. BapuaHT ¢ JOIN BHYTPHU IIPEIOKEHUS
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHusa COBMeCTUMOCTH ¢ apyrumMu CYB]I, X0oTs OH U onicaH
B ctaHgapTe SQL. Ho gn1g BHEIIHUX COeTWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIIHUX COeOAUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHH MOTYT H00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥Ke
yOansaTh UX U3 KOHEYHOT' O pe3yiabTaTa.

HecKobKO MpHMEpPOB 3aIlIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl1 > 5

SELECT ... FROM fdt WHERE cl1 IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT FROM fdt WHERE cl BETWEEN

(SELECT c¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHeEe TAOIHUIILI, MOPOXKAEHHON B HMPEOI0XKeHNUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, MCKITIOUAlOTCS U3 fdt. OO6paTuTe BHMMaHWE, KaK B KaUeCTBE BHIPAKEHWHN 3HAYECHUS
HUCIIONB3YIOTCS CKaJIIpPHBIE MOA3anpockl. Kak u mio0bie ApyTrHe 3alpoChl, TOA3alpoCkl MOTYT COOepKaTh
CIIOKHBIE TaOIMYHBIE BHIPAKEHUsI. 3aMeThTe TaKXKe, YTO fdt MCHOIb3yeTCs B MOA3anpocax. [[oToTHeHne
WMEHU cl B BHOE fdt.cl He0oOXOOMMO TONbKO, €C/IM B MOPOXKOEHHOM Tabjulle B MOA3ampoce TaKiKe
OKa3wIBaeTcs cTosiberr c1. IToTHOe uMs IpUmaéT ICHOCTh faze TaM, Irje 6e3 Hero MoKHO 0O0UTHUCH. DTOT
IpUMEP ITOKa3kBaeT, Kak 00/1acTh UMEHOBAHUS CTOJIOIIOB BHEIITHETO 3alIpOCa PacIpPOCTPaHsIeTCs Ha BCe
BJIOZKEHHBIE B HET'O BHYTPEHHME 3aIIPOCHL.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpOoKY MOPOXKOEHHOM BXOMHOM TabMuMILI, Opolnediire GUIBTP WHERE, MOXKHO CrPyIOWPOBAThH C
TIOMOIIIBIO TIPEINIOKEHUST GROUP BY, a 3aTE€M OCTABUThH B Pe3yiIbTaTe TONBKO HYXKHBIE TPYIIIH CTPOK,
HUCIIOJIb3YS IpenIoxKeHne HAVING.

SELECT cmnuCcox_BbIOOPKH
FROM
[WHERE ...]
GROUP BY rpynnupypomui_cronbern [, rpynnupyomuyd_cronben] ...

«[IpenmoxkeHre GROUP  BY» TPYOIHPYET CTPOKU TaOmuIlEl, OOBbeOUHSS WX B OOHY TPYyIOy IIPHU
COBIIAAeHUM 3HAYEHHHW BO BCEX MEPEeUYHCIIEHHBIX CTOonOIax. 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 testl;

x |y
e
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamucaTh SELECT * FROM testl GROUP BY x, TaK KakK [Jisi CTOJIOIa
vy HET eINMHOI0 3HaYeHUs, CBSI3aHHOT0 C KaxXaol rpymnnoi. OgHaKO CTOJOIIE, IT0 KOTOPHIM BHITIOTHSIETCS
TPYIIIMPOBKA, MOXXHO MCIIOIb30BaTh B CIIMCKE BHIOOPKM, TaK KaK OHM MUMEIOT €IUHCTBEHHOE 3HaYeHUe
B KaX[Oou T'pyIIIe.

Boo61e roBOps, B IPYNIHUPOBAaHHON TabuIle CTONOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BaTh TOIMBKO B arperaTHHIX BhHIpaxKeHusx. [IpyMep TakKoro arperaTHOI O BHIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
x | sum

o
— N O

(3 rows

3meck sum — arperaTHas GYHKIIMS, BBIUHCISOIIAS] €OUHCTBEHHOE 3HadeHWe MOJii BCEW T'PYIIMIHL.
IMogpo6HYIO MH(pOPMAIIHIO O CYIIECTBYIOIINX arperaTHhIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.20.

ITogcka3ka

I'pynnmpoBka 6e3 arperaTHBEIX BHIPayK€HHWU II0 CyTH BHIOAET HAOOP pa3MyalolInXCs 3HAYEeHUHU
CTOJIOIIOB. JTOT XKe pe3yJabTaT MOXKHO IIOJIYYUTh C IIOMOIIBIO MHPEJIOKEeHUS DISTINCT (CM.
[Togpazpmen 7.3.3).

BarnsaHuTe Ha clefylomui IpuMep: B HEM BHUYNCIIAETCS 00Ias cyMMa IIpoAax o KaXXAoMy IPOLYKTY
(a He ob11asa cyMMa 10 BCEM MPOAYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B aTom mpumepe CTONOIE product_id, p.name ¥ p.price AOMXKHBEI IPUCYTCTBOBATH B CIHMCKE GROUP
BY, TaK KaK OHM HCIIOJIb3YVIOTCS B CIUCKE BEIOOPKHU. CTOnOeIl s.units MOKET OTCYTCTBOBATh B CIIMCKE
GROUP BY, TakK KakK OH HCIIOJIb3YETCS TOJIPKO B arperaTHOM BHIpaXKeHUHU (sum(...)), BEIYUCISIONIEM
cyMMy Ipopax. [171s Kakmoro IpoAyKTa 3TOT 3alpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM 110 BCEM
IIpopakaM JaHHOT'O IPOLOYKTa.
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Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMepe OBIZIO OBl AOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUWE M lieHa
MPOAYKTa (YHKUUOHANBHO 3dsucAam OT KOHa MNPOAYKTa M MOXKHO OJHO3HAYHO OIPENesiuTh, KaKoe
Ha3BaHUE U IIeHy BO3BpallaTh AJI KaKOOoMu Irpynnsl 1o ID.

B cranpmapte SQL GROUP BY MOZKET TIPyIOHUPOBaTh TOJIBKO MO CTONOIAM HCXOOHOM TabIuILI, HO
pacumpenue Postgres Pro mo3BoJisieT UCIOJIE30BaTh B GROUP BY CTOOIIBI M3 CIIMCKa BHIOOPKU. Takxke
BO3MOZKHA I'PYIIHUPOBKA I10 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIIOB.

Ecnu Tabnuia Oblla CTpyHNIHpOBaHa C IIOMOINBI0 GROUP BY, HO HMHTEpPeC IIPEenCcTaBISIOT TOJIBKO
HEKOTOpHIe TPYINL, OTPHUILTPOBATH MX MOXKHO C IIOMOIIBIO MHPENJIOKeHHs HAVING, MeHCTBYIOIIETO
Mogo0HO WHERE. 3alMCEIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_ BhIpAXeHHE

B IpenjIoXXeHurn HAVING MOTYT HCIIOJIB30BaThCA W TPYIINHPYIOIHME BBEIPaXKEHWdA, W BhIPAXKEHHUS, He
y4acCTBYIOIIME B IPYIIHUPOBKE (B 3TOM CJIy4dae 3TO [OJIKHEI ObITh arperupylomye GyHKINN).
[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

X | sum
I,
a | 4
b | 5
(2 rows)

U emé opuH GoJjiee peanuCTUYHBIA IPUMED:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B marHOM nipuMepe npenjiokeHne WHERE BRIOMPAET CTPOKY 110 CTOJIOIY, He BKIIIOYEHHOMY B IPYIIIIHPOBKY
(BBIpazkeHMe MCTMHHO TOJIBKO IJIS ITPOHA’K 3a IOCJIeJHUE YeTHIpe HeIesu), Torha KakK IpenjioKeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00Ie# cymMMou npopax 6ombine 5000. 3aMeThTe, YTO arperaTHHE
BEIPpaAKE€HUA He 00s13aTEeJIbHO OOJIZ2KHBI OBITH OOMHAaKOBEIMHK BO BCE€X HaCTAX 3alIpocCa.

Ecnu B 3ammpoce eCcTh BBI30BEL arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT rPyHIINPOBATLCS: B PE3YyJIbTaTe OKAXKETCS OOHA CTPOKA I'PYIIIIH (MJIX BO3MOXKHO, HU OTHOM CTPOKH,
ecIu 3Ta CTpoKa OyneT oTOpOIlleHa IPeaIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPEIE
CcofepzKarT TOJIBKO MPeJIoKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHNe
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Boree cmoxHBIe, YeM OMMCAHHEBIE BHIIIE, OMEpPAIMy TPYHIIHUPOBKH BO3MOXKHEI C KOHIENINEeH Habopos
epynnuposaHusi. [laHHBIE, BEIOPAHHBIE MPEIIOXEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbLHO OIS
KaxXkOoro 3aJaHHOTO Habopa IpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIEl BREIYHCISIOTCS arperaTHHe
(byHKIMY KaK Oyt TPOCTHIX ITPEeAJIOKEHUN GROUP BY, ¥ B KOHIIE BO3BPAIIAIOTCS pe3yibTaThl. Hampumep:

=> SELECT * FROM items_sold;
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brand | size | sales
_______ +______+_______
Foo | L \ 10
Foo | M \ 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ +______+_____
Foo \ \ 30
Bar | | 20
| L | 15
| M | 35
\ | 50
(5 rows)

B KaxmoM BHYTpPEHHEM CIIMCKe GROUPING SETS MOTYT 3afaBaThCs HOMb UM Oojiee CTONOIIOB MU
BHIpaXXE€HUM, KOTOPhIe BOCIPUHUMAIOTCS TaK e, KaK ecnu Obl OHUM OBITM HEIIOCPeOCTBEHHO 3allMCaHbI
B IIpemjIoKEeHUH GROUP BY. [IycToi Ha®Op rPynOUpPOBKY O3HAYAET, YTO BCE CTPOKHU CBOMSITCS K OTHOM
rpymme (KoTopas BBEIBOOUTCS, JaxKe eCJId BXOOHBIX CTPOK HET), KaK ONMCAHO BHIIIE [OJIS arperaTHBIX
byukIMi 6€3 MpemIokKeHuss GROUP BY.

CchITKM Ha TPYNIUPYIOMWE CTONOIBI WMIM BBHIPAXKEHWUS 3aMEHSIOTCS B PE3yIbTUPYIOIINX CTPOKax
3HavenusMu NULL gmst Tex TPyNOUPYIOMIUX HAGOPOB, B KOTOPHIX 3THU CTOJOLBI OTCYTCTBYIOT. UTOORI
MOKHO OBIJIO TIOHSITh, PE3YJIFTATOM KAKOTO TPYNIHUPOBAHUS CTajla KOHKPETHAas BBHIXOOHAsT CTPOKA,
mpengHa3HaveHa QYHKIMS, omucaHHas B Tabnuie 9.56.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BHUIOOB HaOOpPOB TI'PYHIIMPOBAHUSA IIPedyCMOTPeHa KpaTKas
3amnuck. [Ipengnoxenre GopMbl

ROLLUP ( el, e2, e3, ... )

IIpenCTaBIIdeT 3aJlaHHBIN CIIMCOK Bpra)KeHHI:I 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOfI CIIMCOK; TO
€CTh OHO PaBHO3HA4YHO 3alllMCHU

GROUPING SETS (

(el, ez, e3, ... ),
(el, e2),
(el),

)

OHO dYacTo IIPDUMEHAETCA OJId aHalli3a HepPapXUuYeCKHX HOaHHBIX, HaIIpuMep, OJId CYMMHDPOBAHHUA
3apPIIJIaTEI IIO OTOeJIaM, IMoApa3nejIeHnsIM U KOMIIaHWHU B LIE€JIOM.

INpennoxenue GOpPMEL
CUBE ( el, e2, ... )

MIPeICTaBIAeT 3afaHHLIA CIMCOK M BCE ero BO3MOXKHEBIE IMOIMHOXKECTBA (CTeIeHb MHOXKeCTBa). TaKuM
o06pa3oM, 3amuch

CUBE ( a, b, c)
paBHO3HAYHa

GROUPING SETS (
(a, b, ¢ ),
(a, b )y
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dneMeHTaMU NIPeAJIoKEeHUN CUBE M ROLLUP MOTYT OBITh 1160 OTHOEJIbHbIE BEIPAXKEHUS, JTNOO BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKaxX. BiiokeHHBIE CIMCKH 00pabaThIBAalOTCS KaK aTOMapHBIE €OHHUIIBI, C
KOTOPHEIMU (POPMUPYIOTCS OTAEIbHBEIE HAOOPH! IpynnupoBanusa. Hanpumep:

14

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO
GROUPING SETS (
(a, b, ¢, d),
a, b ) ’
)
)

(
( c, d
(

)

u
ROLLUP ( a, (b, c¢), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d),
(a, b, c ),
(a )
( )

14

)

KoHCcTpyKklimu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS JTHO0 HEIIOCPEICTBEHHO B MPEI0XKEeHUH GROUP BY,
00 BKIIAIBIBATHCS BHYTPH MIPEAI0XKEHUST GROUPING SETS. Ecimu ofiHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPH APYTOTO, pe3ynbTaT OymeT TaKuUM Ke, KaK eClii OBl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHUs ObIIN 3alliCaHbl HEIIOCPEeOCTBEHHO BO BHEIIIHEM.

Ecnu B oOmHOM TIpEOIOKEHWM GROUP BY 3aJaé€TCid HECKOJIPKO 3JIEMEHTOB TI'DYNIUPOBAHUS,
OKOHYATEJIbHLIA CHHCOK HAOOpOB TpPyNIUpOBaHUS o00pa3lyeTcsi KakK MIPSIMOEe IIPOU3BENEHUE ITHUX
anemMeHTOB. Hanmpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO
GROUP BY GROUPING SETS (

(a, b, ¢, &), (a, b, c, e),

(a, b, d), (a, b, &),

(a, c, 4d), (a, c, e),

(a, d), (a, e)

IIpumMeuyanue

KoncTpykiusa (a, b) OOBYHO BOCIPUHMMAETCS B BhIpaXKeHUAX KaK KOHCTPYKTOP CTpoku. OgHaKo
B TPENJIOXKEHWW GROUP BY Ha BEPXHEM yPOBHE BHIPAXKEHWU 3aIlUCh (a, b) BOCHPUHUMAETCS
KaK CIIMCOK BHIPA’KEHUH, KaK OMMUCAHO BHIE. ECIIM BaM MO KaKOH-Tu60 TPUYNHE HYHCEH UMEHHO
KOHCTPYKTOD CTPOKM B BEHIPAXKEHUHU I'PYNIHUPOBAHUSI, UCIOIb3yHTE 3aIUCh ROW (a, b).
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7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepzKuUT OKOHHBIE pyHKHuM (cM. Pasmen 3.5, Pasmen 9.21 u Tlompaspmen 4.2.8), atu
(GyHKIMM BRIYMCIISIOTCS IOCJIe KaXXIOOoM I'PYIIIMPOBKU, arperaTHhIX BhIpaXKeHUN U QUIbTpalud HAVING.
IIpyruMu cioBaMH, €CJIU B 3allpoCe e€CTh arperaTHble (pyHKIHH, IIPEOIOKeHUsI GROUP BY MM HAVING,
OKOHHBIE QYHKIIMY BUOST HE UCXOOHBIE CTPOKH, IIOTYYEHHbIE U3 FROM/WHERE, @ CTPYIIIUPOBAHHEIE.

Korna HUCIIONIB3YKOTCA HECKOJIBKO OKOHHBIX d)YHKLII/IfI, BC€ OKOHHEIEe Q)YHKLII/II/I, nMewinue B CBOUX
oIpenesyIeHHusAX CHHTAKCH4YEeCKH pPaBHO3HAYHBIE IIpenjyiozkKeHusd PARTITION BY #©W ORDER BY,
rapaHTUPOBaHHO 00pabaTHIBAIOT MaHHBIE 3a OOWH IPOoXoa. TakuM oO0pa3oM, OHU YBUIOAT OOUH MOPSOOK
COPTHUPOBKH, Oaxe eCIJInu ORDER BY He oIpepeinseT IIOPAOOK OOHO3HAYHO. OJJ;HaKO OTHOCHUTEJILHO
byHKIUE ¢ pa3HBIMU (GOPMYIUPOBKaAMM PARTITION BY M ORDER BY HHKAKWX rapaHTUi He gaércs. (B
TaKHX CJIy4dadX MezKIOy ITpoxXogaMu BBEIUUCJIEHUHN OKOHHEIX d)YHKI_II/Ifl OﬁbItIHO Tpe6yeTC${ JIOHOJ'IHI/ITeJ'IBHHfl
3Tall COPTHUPOBKKU M 3Ta COPTHUPOBKA MOXKET HE€ COXPAHATH IIOPAOOK CTPOK, paBHO3HatIHBIfl C TOYKHU
3peHus ORDER BY.)

B HacTosimee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyIoT MpeaBapUTEIbHO OTCOPTUPOBAHHLIX HaHHHIX,
TaK YTO Pe3yJbTaT 3ampoca OyoeT OTCOPTHPOBAH COTJIACHO TOMY HIITHM MHOMY IIPEII0KEeHUI0 PARTITION
BY/ORDER BY OKOHHEIX (pyHKIMIi. OmHAKO IIoJaraThCs Ha 3TO He cjaemyeT. Eciu BBl XOTHUTE, UTOOEI
pe3ynabTaThl COPTHPOBAJIMCH ONpPEmeNéHHHIM 00pa3oM, SIBHO mo0aBbTe IIpemioKeHWe ORDER BY Ha
BepxXHEM YPOBHE 3ampoca.

7.3. CNUcKu BbIOOPKM

Kaxk roBopuiochk B IIpegbIoyIleM pa3pgesie, TaOIUYHOE BhIpazkKeHUEe B SELECT CO3TAET IIPOMEKYTOUYHYIO
BUPTYaAJIbHYIO THGJ’II/I]_[y, BO3MO2ZKHO O6']36)1HH${5{ THGJ’II/I]_[BI, InIpencCTaBlI€eHns, T'PYIIINPydA W KMCKIIIO4Yas
JIMIIHYE CTPOKMW U T. [. [lonydeHHas Tabnuia mepemaéTcs Ot 06paboTKU B CNUCOK 8blOOPKU. DTOT
CIILCOK BBIGI/IpaeT, KaKue CmO/l6LLbl HpOMe}KYTOqHOﬁ T86J'[I/II_IBI OOJIZKHBI BEIBOOUTHCSA B PE3YyJIbTAaTe U KaK
HWMEHHO.

7.3.1. dneMeHTbl CNUCKA BbiIOOpPKHM

ITpocTemii CIUCOK BEIOOPKHU 00pa3yeT 3MeMEHT *, KOTOPHIM BHIOMPAET BCE CTOJOLB M3 MOTYYEeHHOTO
TaGIMYHOTO BhIpaXkeHus. COMCOK BEHIOOPKM TaKyKe MOXKET COfepKaTb CIHUCOK BHIPAXKEHUN 3HAUYEHUS
yepes 3amATyio (Kak ompenesieHo B Pazmerne 4.2). Hanpumep, 9TO MOKET OBITH CITMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HMeHa CTONOIIOB a, b ¥ ¢ IPEOCTaBISIOT TU00 (aKTUUEeCKHe UMeHa CTOJIOIIOB TaOIKII, ITIepedruCIeHHBIX
B IPEIIOXKEeHUM FROM, nubGO MX IICEeBIOHMMEI, OIpemeéHHBIe KaK omucaHo B Ilompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIIMCKE BLIOOPKU TO K€, YTO U B MPEJIOKEeHUUW WHERE, €CJIM He HCII0Jb3yeTCs
TPYNIIIMPOBKa. B MPOTUBHOM CiTydae OHO COBHAAaeT C MPOCTPAHCTBOM MMEH MPENJIOKEHUsT HAVING.

Ecnu crtonber; ¢ 3afjaHHBIM MUMEHEM €CTh B HECKOJbKUX TabmuIlax, HEOOXOOMMO TaKXKe yKa3aTb WM
TabGIUIIE, HATTPUMEDP TaK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...

OGpaiasachk K HECKOJILKUM TabuiaM, ObIBaeT yAoOHO MTONYYUTh CPa3y BCe CTOJIOILI OMHOM U3 TabIHIl:
SELECT tbll.*, tbl2.a FROM ...

IMTogpoGHee 3anUCh uma_rabaunsr. * ONUCHIBaeTcs B [Tompasmene 8.16.5.

Ecnu B chmcke BBIOOPKKM WMCHONMb3YeTCsT OOBIYHOE BHIpAXXEHWE 3HAYEHUS, 0 CYTH IIPU ITOM
B BO3BpamaemMyoo Tabnuiy moOaBisieTCcss HOBHIM BUPTyalbHBIM CTOnOell. BhIipaxkeHune 3HaYeHUS
BBIYMCIISIETCSI OMH Pa3 [JId KaXKOoW CTPOKU pel3yiabTaTa CO 3HAYEHWSMMU CTOJIOIOB B MAHHOM CTPOKE.
XoTs BHIpaXXeHUS B CIIUCKE BHIOOPKHM He 00si3aTeIbHO MOOJIKHBI 00pallaThcss K CTONOIaM TaGIuYHOTO

BEIpaXXKeHus HU3 MPenjoXKeHus FROM; OHH MOTIYT COOepzXKaTh, HallpuMep B IIPOCTHIE apI/I(I)MeTI/I‘-IeCKI/Ie
BBEIPDA2KEHU .

7.3.2. MeTKM cTONOULOB
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JJieMeHTaM B CIIHCKE BI)IﬁOpKI/I MO2KHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ O6p&60TKI/I, HaIIpuMeDp, OJid
YKa3aHus B [IPeOjIoOZKeHNHM ORDER BY HWIJIM OJIS BBEIBOJA B KIIMEHTCKOM IIPHUJIOZKEHHH. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BBIXOOHOE uMMS CTOJnOIla He ornpeneieHo (c momompio AS), cUCTeMa Ha3HadYaeT uMA cama. [[nsg
IIPDOCTRBIX CCBIJIOK Ha CTOJIOIBI 3TUM UMEHEM CTAHOBUTCS UMS 11eJIEBOTO CTOJIOIIa, a [JIsI BHI30BOB (bYHKLIPIfI
9TO UMA (I)YHKLII/II/I L7151 CIIOKHBIX BBIpa}KGHI/Iﬂ CuCTeMa reiepupyeT HEeKOTOpOe IMoaxonsdIinee nMd.

CrI0BO AS MOXKHO ONYCTUTh, HO TOJIBKO €CJIM MMS HOBOT'O CTOJIOIA HE SIBIISIETCS K/IIOYEBHEIM CIIOBOM
Postgres Pro (cm. [Tpunoxenue C). Bo n3bexkaHue CIy4aliHOTO COBIIAAEHUS UMEHH C KIJTIOUEBLIM CIIOBOM
9TO UMS MOXKHO 3aK/IIOYUTH B KaBeIYKHU. Hampumep, VALUE — KII0YeBO€ CJI0BO, I0O3TOMY TaKOU BapuaHT
He OymeT paboTaThb:

SELECT a value, b + ¢ AS sum FROM ...
a Takou OymeT:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpaleHuda KOH(bHHKTa C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLHCA B 6yJ1yH.[eM,
PEKOMEHOYEeTCs BCerga nucaThk AS MIIHN 3aKJIII04YaTh METKH BBIXOHBIX CTOJ'I6I_IOB B KaBEIYKH.

IIpuMmeyanue

HMMeHOBaHME BEHIXOOHLIX CTOMOIOB OTJIMYAETCS OT TOT'O, UTO ITPOUCXOOUT B IPEOIOKEHUN FROM (CM.
[Tompazmen 7.2.1.2). OpuH cTonbel; MOXKHO ITIeperMMeH0BaTh ABaXKOhl, HO Ha BEIXOIEe OKAXXeTCs UM,
Ha3Ha4YeHHOe B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocrne o6paboOTKH COMCKA BHIOOPKH B PE3yIbTUPYIOIIEH TaOIuIile MOXKHO HOIOTHUTEJIPHO MCKIIYHTH
OyOoIupyIoMrecs: CTPOKH. I 3TOTO cpa3y mociie SELECT mobaBiseTcss KII04YeBoe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(HT0OBI ABHO BKJIIOUUTH MIOBEMIEHUE 10 YMOTYAHMI0, KOT'7la BO3BPAIAalOTCSA BCE CTPOKM, BMECTO DISTINCT
MOKHO yKa3aTh KJII0YeBO€e CJIOBO ALL.)

[IBe CTPOKM CUUTAIOTCS PA3HBIMHU, €CJIM OHU COOepzKaT Pa3/InyHble 3HaYeHU ST MUHUMYM B OMHOM CTOJIOIE.
ITpu aToMm 3HaueHus NULL nomaraioTcss paBHBEIMH.

Kpome TOro, MO2KHO SIBHO OIIpeOesIuTh, KaKue CTPOKH OyOyT CYHTATHCS PA3IUYHBIMU, CIIEOYIOIIHM
obGpa3om:

SELECT DISTINCT ON (BelpaxeHHEe [, BEPAXEHHE ...]) CHHCOK_BBIOOPKH ...

3mech Bopaxemme — OOBIYHOE BHIPAXKeHUWE 3HAYEHWsS, BBHIYHCIIAEMOE OIS BceX CTPOK. CTPOKH,
OIS KOTOPHIX IEepPedrCIIeHHbIe BHIPAXKEHWS HAIOT OOWH pPe3yJibTaT, CYUTAIOTCS OYOIHUPYIOMIUMHUCST U
BO3BpAalllaeTCs TOJIBKO MepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IIepBasi CTPOKa» Habopa MOXKeT
OBITH TI000¥, €CIIM TOJBKO 3aIIPpOoC He BKIIOYAeT COPTHUPOBKY, TAPAHTUPYVIOIIYI0O OMHO3HAYHBIN ITOPSIIOK
CTPOK, IOCTYIAIOMUX B QUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTHUPOBKU
ORDER BY.)

IMpepnoxkeHne DISTINCT ON He OMHMCAHO B cTaHAapTe SQL 1 WHOTIa ero IPpUMeHeHNe CYUTAETCS TITOXUM
CTHJIEM K3-3a BO3MOXKHOU HEOTPeNeIEHHOCTH B pe3yabTaTax. [Ipu pa3yMHOM HUCIIOJIb30BAHUHU GROUP BY
¥ ITOA3aIIPOCOB BO FROM MOZKHO 000UTHCH 6€3 9TOM KOHCTPYKIIUHM, HO YaCTO OHa OBIBaeT ymobOHee.

7.4. CoyeTaHue 3anpocoB
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PBSYJ'IBT&TI:I OBYX 3alIPOCOB MO2KHO O6pa6OTaTI>, HCIIOJIB3Yy4 OIlepaly HaJd MHOXKeCTBaMu: O6’beJII/IHeHI/Ie,
IIepeCce4yeHurue U BEIYUTaHHUE. ITu OIlepaliuy 3allMCBIBAIOTCA COOTBETCTBEHHO TaK:

zanpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
zanpocl EXCEPT [ALL] 3zanmpocZ2

3meck sampocl W sampoc2 — 9TO 3aIPOCH, B KOTOPBIX MOTYT MCIIOJIb30BAThCS BCE BO3MOXKHOCTH,
paccMOTpeHHBIe 70 3ToTo. Omepanuu Hag MHOXKECTBAMM TOXKE MOXKHO BKJIAaObIBATh M COENUHSTH,
HampuMep:

zanpocl UNION zanmpoc?2 UNION zampoc3
OTOT CIIOKHBIM 3aIIPOC BHIIIOJIHSIETCS TakK:

(3ampocl UNION s3anpocZ2) UNION 3anpoc3

UNION II0 CyTH »o0OaBisieT pe3ylIbTaThl BTOPOTO 3alpoca K pe3ydbTaTaM IIePBOTO (XOTS HUKaAKOH
TIOPSOOK BO3BpalllaeéMBIX CTPOK IIPKM 3TOM He rapaHTupyeTcs). bolee Toro, sra omeparus youpaer
OyOomupyIorecs CTPOKY M3 pel3ysibTaTa TakK ke, KaK 9TO HejaeT DISTINCT, eClii TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCe CTPOKHU, COAepIKalllMecss B pe3ylibTaTe M IIE€PBOT0, W BTOPOTO 3ampoca.
[yO6nupyoImuecss CTPOKU OTGUIBTPOBLIBAIOTCS, €CJIM HEe YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOpPHIE €CTh B pe3ylbTaTe IepBOr0 3alpoca, HO OTCYTCTBYIOT B
pe3ynbTraTe BTOporo. (MHOTma 9TO HA3BIBAIOT pa3Huuell ABYX 3ampocoB.) M 3mech OyOIupYOIIHECS
CTPOKH OT(HUILTPOBLIBAIOTCS, €CIIM HE YKa3aHO ALL.

Y1006 MOKHO OBIIIO BEIYUCIIUTL OObeOUHEHUE, IIepeceveHre UIu Pa3HUIly Pe3yIbTaTOB OIBYX 3aIllpOCoB,
9TH 3aIIPOCH MOJIKHEI OLITh «COBMECTHMBIMHU IJISI 00beOUHEHUSI», YTO 03HAYaAeT, YTO OHU JOJIKHEI HMETh
OOWHAKOBOE YHCJIO CTOIOIIOB XU COOTBETCTBYIOIINE CTOJIOIIEI OOJI?KHBEI OBITH COBMECTHUMBIX THUIIOB, KAk
omrceiBaeTcs B Pazmene 10.5.

7.5. CopTupoBKa CTPOK

ITocme TOTO Kak 3ampoc Beigasl Tabmuiy pe3ynabTaToB (rmocjie 00paboTKM CHHCKa BEIOOPKH), €€ MOXKHO
oTcopTupoBaTh. ECMM copTHpOBKa He 3afaHa, CTPOKK BO3BPAIIAIOTCS B HEOMPENEIEHHOM IMOPSOKE.
®aKTUYECKUH TTOPSANOK CTPOK B 9TOM ciiy4dae OymeT 3aBUCETh OT IIJIaHA COEOUHEHUS M CKaHWPOBAHUS,
a TakXe OT MOPSAKa JaHHBIX Ha JUCKE, TO3TOMY MOIAraThCs HA HETO Hefb3sd. OupenenéHHbIN TOPSIHOK
BBIBOOUMBIX CTPOK TAPAHTUPYETCSI, TOTBKO €CJIA 3Tall COPTUPOBKY 3afaH SIBHO.

ITopsimoK COPTHUPOBKY OHpenenseT IpealoxkeHne ORDER BY:

SELECT crnHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Brpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusIMU COPTUPOBKYU MOTYT OBITH JIIOOBIE BEIPAXKEHUs, NONyCTUMEBIE B CIIMCKEe BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma ykasplBaeTCsi HECKOJBKO BBIPDAXKEHHH, IIOCJIEOyIOIde 3HA4YEeHHUS IT03BOJISIOT OTCOPTHPOBATH
CTPOKM, B KOTOPHIX COBIIAJIM BCE MNpeIbIAyIIHre 3HadeHusi. Kaxkmoe BBIpaKeHHE MOXKHO IOOIOJIHUTH
KITIOUEBLIMU CIIOBAaMM ASC MU DESC, KOTOPEIE BEHIOMPAIOT COPTHPOBKY COOTBETCTBEHHO II0 BO3PACTAHUIO
unu yOwniBaHWIO. [l0 yMONTYaHWIO MPHUHST MOPSAOOK II0 BO3pacTaHuio (ASC). IIpu COPTHUPOBKE IIO
BO3paCTAHUIO CHavasla UOyT MEeHbIINe 3HaYEeHUs, Te TOHSITHE «MEHbBIIIe» OIPeneIseTCs OIIepaToOpoM <.
ITogo6HBIM 06pPa30M, COPTHPOBKA 110 BO3PACTAHUIO OIIPENESIIETCS OIIePATOPOM >.

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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g onpepenenus Mecta 3HadeHu NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle noMenialoT 3HaueHuss NULL cooTBeTCTBEHHO A0 uinu rocie 3HadeHuit He NULL. [To ymonmgauuio
3aueHus NULL cuwmrtarTcsa 6Goibllle JTIOOBIX OPYTUX, TO €CTh IIogpa3yMeBaeTcs NULLS FIRST O
nopsiika DESC ¥ NULLS LAST B IPOTUBHOM ClIydae.

3aMeThTe, YTO TOPSIIKM COPTUPOBKM OTPENESISTIOTCS He3aBUCHUMO AJIsT KaXKmoro ctomnbia. Hampumep,
ORDER BY x, y DESC 03Ha4aeT ORDER BY x ASC, y DESC, ¥ 9TO He TO e caMoOe, 9TO ORDER BY x
DESC, y DESC.

3Mech Bopaxerue_coprHpOoBXH MOXKET OBITH METKOM CTOI0IAa MM HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3TH 3aIIpoca COPTUPYIOT Pe3yIbTaT II0 IEePBOMY CTOJIONY. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOA
IOJIZKHO OCTaBaThCsI caMo 110 cebe, ero HeIb3s UCI0JIF30BaTh B BEIpaxkeHuu. Hampumep, 3T0 owubkKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HEeIpPaBHUIbLHO

9T0 orpaHuYeHHe II03BOJSIET YMEHBIINTH HEOOHO3HAYHOCTh. TeM He MeHee HEOOHO3HAYHOCTH
BO3MOXKHAQ, KOrga B ORDER BY YKa3aHO IIPOCTO€ MMsI, HO OHO COOTBETCTBYET U UMEHHU BBEIXOOHOI'O CTOJ'IGI_IH,
U cTONOLY M3 TaOIUYHOTO BhIpaXkKeHusd. B 3ToM ciydae UCIIOJIb3YEeTCS BEIXOOHOM CTOJOeI]. DTa CUTyalus
MOZKET BO3HUKHYTH, TOJILKO KOT[la C IIOMOIIbIO AS BBIXOJHOMY CTOJIOIly Ha3HadaeTCd TO JKe UM, 4TO
uMeeT cTonbel B Opyroi tabnuile.

ORDER BY MOXHO IIPUMEHHTH K Pe3yJIbTaTy KOM6I/IHaLII/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJIy4Yae
BO3MOZXKHaA COPTHPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'I6I_[OB, HO H€ IIO BEIPAXKEHHUAM.

7.6. LIMIT M OFFSET

Vkazauus LIMIT ¥ OFFSET MO3BOJISIOT IIOJYYUTh TOJMBKO YACTh CTPOK M3 TEX, YTO BEIHAJ OCTAILHOM
3armpoc:

SELECT crnucox_BbIOOPKH
FROM rTabnuyHOE_ BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcimo ]

Ecnu ykaswiBaeTcsa uwmcno LIMIT, B pe3ynbTraTe Bo3BpalllaeTcss He OObINE 3afaHHOIO YHCJIa CTPOK
(MeHbIIIE MOXKET OBITH, ECJIM CaM 3aIlPOC BBIIAJ MEHbBIIEe KOJIMUYECTBO CTPOK). LIMIT ALL PaBHOCHUJIBHO
OTCYTCTBUIO yKa3aHUs LIMIT, Kak U LIMIT ¢ apryMeHToM NULL.

OFFSET YKa3bIBa€eT IIPOIIYCTUTh YKa3aHHOE YMCJIO CTPOK, IIPexXae 4eM HadaTh BblJaBaTh CTPOKHU. OFFSET
0 PaBHOCHMJIBHO OTCYTCTBHIO yKa3aHusa OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO U OFFSET, M LIMIT, CHa4daJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeéM Ha4dYuHaeT
IIOOCYHUTHEIBATH CTPOKHU OJId OrpaHU4YeHud LIMIT.

IMpumeHsisi LIMIT, BaXXHO MCIIOIb30BaTh TaK¥XXe MHpenjioKeHue ORDER BY, YTOOBI CTPOKU pe3ybTaTa
BHIIABAJIMCh B ONpeneIEHHOM nopsnke. MHave OyayT Bo3BpallaThCsa HeOmpenacKa3lyeMble TOIMHOXKeCTBa
CTPOK. BBl MOXKeTe 3aIpOCUTh CTPOKM C OECSITOM IO OABAAIATYIO, HO KAKOU ITOPSOOK Bhl UMEeTe B BUOY?
IMopsimok 6ymeT HEM3BECTeH, eC/Iy He mo0aBUTh ORDER BY.

OnTUMH3aTOP 3alIpoca YUYUTHIBAET OrpaHUYeHue LIMIT, CTPOS IIJIaHBl BEIIOJTHEHUS 3alpPOCOB, IIO3TOMY
BEPOsITHEE BCETO IINIaHBl (@ 3HAYUT ¥ MOPSAOK CTPOK) OyOyT MEHSIThCSA IIPYU Pas3HBIX LIMIT H
OFFSET. TakuM o0pa3oM, pa3jIndyHLIe 3HAYeHus LIMIT/OFFSET, BLHIOMpPAIOIHEe pas3Hbie IIOJIMHOXKECTBa
pe3ynbTaTOB 3ampoca, npusedym K HeCc02/1dCO8AHHOCMU pe3y/abmadmos, €eCclu He YCTaHOBUTH
MIpeIcKa3yeMylo COPTUPOBKY C IIOMOIIBI0 ORDER BY. DTO He omubKa, a Hen30eKHoe CIeOCTBHe TOTO, YTO
SQL He rapaHTHPYET BLIBOJ PE3yJILTATOB 3allpoca B HEKOTOPOM IIOPSIOKE, eCIIH IMOPSIOOK He oIpenenéH
SIBHO ITPeOJIoKeHueM ORDER BY.

113



3anpocH

CTpoKHu, MPOIyCKaeMEIe COTJIaCHO MHPEeIIoXKEeHHUI0 OFFSET, TeM He MeHee MOJXHBI BEUMCIATBCS Ha
cepBepe. TakuMm o6pa3oM, Ipu OOIBINNX 3HAYEHUSIX OFFSET pabotaeT He3(hGHEKTUBHO.

7.7. CNUCKM VALUES

IIpennoxkenne VALUES IIO3BOJIIET CO3[aTh «IIOCTOSHHYIO TaOJIUIly», KOTOPYIO MOXKHO HCIIOIIb30BaTh B
3amnpoce, He co3aBasd U He HanonHgasa Tabnuny B BII. CUHTaKCHC TPEOI0KEeHN:

VALUES ( Brpaxeswe [, ...1 ) [, ...]

[nmst KaXKOoro cHrcKa BEIpaXKeHUU B CKOOKax CO3[Ia€Tcsa CTpoKa Tabnmuilkl. Bce CIMCKU OOKHEL UMETh
OOVHAKOBOE YUCJIO 3JIeEMEHTOB (T. €. YMCJIO CTONOIO0B B TabJNIle) ¥ COOTBETCTBYIOIINE 3JIEMEHTHl BO BCeX
CIIKCKaX OOJIKHEL UMEeTb COBMECTHMEIE TUITEL JaHHEIX. OaKTUYeCKUN TUIl HAaHHEBIX CTOJIOLOB pe3ylibTara
oIpenenseTcs IO TeM Ke IIpaBujiaM, 4TO U IOJisg UNION (cMm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEePHET TaOIUIlY U3 OBYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymonuauuio Postgres Pro HaszHadaeT cTonOIaM TaOIMIEI VALUES MMEHa columnl, column2 M T. [.
HUwmena cTon6b110B He onpenernientl B ctangapTe SQL u B gpyroi CYB]l oHM MOTYT OBITh OIPYTUMHU, TIO9TOMY
OOBIYHO JTyYIlle IEPEOTPEAEIUThE UMEHA CITUCKOM IICEBOOHUMOB, HATIPUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter

1 | one

2 | two

3 | three
(3 rows)

CHUHTaKCHYEeCKHU CIIMCOK VALUES C Ha60pOM BI:Ipa}KeHI/Iﬁ PABHO3HA4YEH:
SELECT cnucox_BbeibopxH FROM rTabnHyHOE_BhIpAXEHHE

¥ JOIIYyCKaeTcCs Be3ae, rge OonmyCcTuM SELECT. HaanMep, BEI MOZK€Te UCIIOJIB30BaTh €0 B COCTaBe UNION
U n06aBHTb K HEMY OHpeﬂeHeHHe_COpTHpOBKH(ORDER BY, LIMIT M/UIM OFFSET). VALUES Yallle BCEero
HCIIONIb3yeTCd KaK MCTOYHMK JaHHBIX OJId KOMaHOBI INSERT, a TaKXKe KakK I1043alIpoc.

3a [ONOJIHUTENILHBIMU CBEIEHUIMHU 0O6paTuTech K cripaBke VALUES.,

7.8. 3anpocbl WITH (OOwMe TadbnmyHbIe Bbipa>keHun)

WITH IIPEeOOCTaBJIsAeT CI0CO0 3amMCHIBAThH OOIIOIHUTEIbLHEIE OIIEePAaTOPHl OJIS MPUMEHEHUS B OOJIbIIHX
3ampocax. ITH OIepPaTopPhl, KOTOPbIE TaKXKe HAa3BIBAIOT OOITUMH TAaOIUYHEIMU BhIpaxkeHuaMu (Common
Table Expressions, CTE), MOXXHO IIpeOCTaBUTh KaK OIIPedesieHusI BpeMeHHBIX TalJIuIl, CYIIeCTBYOIINX
TOJIBKO [IJIsI OJHOTO 3ampoca. [JoIoTHUTEILHEIM OIIEPAaTOPOM B IIPEJIOKEHUH WITH MOXKET ObITh SELECT,
INSERT, UPDATE HMJIM DELETE, a caMO IpemJiokeHne WITH MPUCOEONHSETCS K OCHOBHOMY OIIEpPaTopy,
KOTOPBIM TaKXKe MOXKET ObITh SELECT, INSERT, UPDATE HJIH DELETE.

7.8.1. SELECT B WITH

OcHOBHOe TIpeiHa3HaYeHre SELECT B IIPEeIIOKEHNUH WITH 3aK/TI0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha IPOCTHe YacTu. Hampumep, 3ampoc:

114



3anpocH

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BBEIBOOUT UTOTH IO IIPOAaxKaM TOJIBKO [OJIS IMePEemOBLIX PEruoHOB. I[Ipennoxkenue WITH ollpedenseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO PE3yJIbTAaT regional_sales
HCIIOJIb3YEeTCd B top_regions, a pPe3yJbTaT top_regions HCIOILB3YETCSI B OCHOBHOM 3allpoce SELECT.
ITOT MpUMeP MOKHO OBIJIO OBl mepenucaTh 63 WITH, HO TOTHa HaM IOHAA00sITCS IBa YPOBHS BIIOKEHHBIX
IOA3amnpocoB SELECT. [loKka3aHHBIM BEIIIE CLIOCOOOM 3TO MOXKHO CHEeNaTh HEMHOI'O IIPOIIIE.

Heob6s13aTenbHOEe yKa3aHuWe RECURSIVE IIpeBpalllaeT WITH u3 IPOCTO yHOOOHOM CUHTAKCUYECKOM
KOHCTPYKILIMU B CPEOCTBO peaju3aliyd TOro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Hcnomnb3ys
RECURSIVE, 3alIpoc WITH MOXKeT obpallaThCca K COOCTBEHHOMY pe3yibraTy. O4eHb IIPOCTOM IIPUMED,
cymmupymomui yucnia ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+l1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B o01iemM BuAe PeKypCUBHBLIM 3ampoc WITH BCEerma 3allMCHIBAETCS KaK He pPeKypCuBHAsi Y4aCMb, TIOTOM
UNION (Mim UNION ALL), a 3aTeM peKYpCUBHAs 4acmb, THE TOJIbKO B PEKYPCUBHOM YAaCTU MOIKHO
06paTUTHCS K pe3yabTaTy 3ampoca. Tako¥ 3alpocC BHIIOTHSIETCS CIEAYIOMMUM 00pa3oM:

BeiuncieHHe PEeKYPCHBHOI'O 3alpoca

1. BuumcnsieTcsi He peKypCcUBHaAs 4dYacTh. [Ias UNION (HO He UNION  ALL) oTOpachBamOTCS
oyOnupyorecs CTPOKU. Bce ocTaBirecs CTPOKYM BKITIOYAIOTCS B PE3Y/IbTAaT PEKYPCUBHOTO 3ampoca
¥ TaKKe MMOMEIAloTCs BO BpEMEHHYIO pabouyio mabauuy.

2. Tloka pabGouas TabmuIla He IIyCTa, IIOBTOPSIOTCS CIEeOYIOIIHUe OeHCTBUS:

a. BwruucnasieTcs peKypcuBHAS YacCThb TAaK, YTO PEKyPCUBHAsI CCHIJIKA Ha caM 3ampoc ofpalaeTcs
K TEKyLIeMy comepKuMoMy paboued Tabmuibl. [17s1 UNTON (HO He UNTON ALL) OTOpPachIBAIOTCS
oyOoIupyIoIIKrecs: CTPOKY U CTPOKH, OyOIUPYIOIIe paHee OoMydYeHHbe. Bce ocTaBIInecs CTPOKHU
BKJIIOYAIOTCSI B Pe3yJIbTaT PEKYPCHUBHOTO 3alpoca W TakikKe IIOMEIaloTCsi BO BPEMEHHYVIO
NpoMeJCymouHyo mabauuy.

b. Copmepxumoe pabodeil TabIUIIEI 3aMEHSIETCS COOEPKUMBIM ITPOMEXKYTOYHOM TaOIUIILI, a 3aTEM
IIPOMeEeXKyTOYHas TabIuIla OYUIIAeTCs.

IIpuMmeyanue

CTpOTO TOBOP4A, 3TOT IMpPOLIeCcC ABIIAETCA UTEPAllMOHHEBEIM, a HE PEKYPCUBHEIM, HO KOMHUTETOM IIO
crtamaptaM SQL 651 BEIOpaH TEPMUH RECURSIVE.
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B mokazaHHOM BEIIIIE ITpUMepPe B pabouel TabmuIile Ha KaXkI0M 3Talle COOePKUTCS BCero oHa CTPOKa U
B HeWM IIOCJIeJOBaTEeIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm 1mare, 6iaromapsi yCIOBHUIO
WHERE, He BO3BpalllaeTCs HUYEero, TakK YTO BLIUMCIIEHNE 3allpoca 3aBepIiliaeTcs.

PekypcuBHBIE 3aIPOCH OOBIYHO IPUMEHSIOTCS [JIsT PabOThl C MepPapXUUYeCKUMU WA OPEBOBUOHBIMU
CTPYKTypaMM [OaHHHIX. B KauecTBe MOJIE3HOTO HpHUMepa MOXKHO IIPHUBECTH 3aIlpoC, HAXOMSIIHUH BCe
HEeIIOCPEeCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTH ITPOOYKTA, MCIIOIb3YS TOJIPKO TAaOIHUIy C IPSIMBIMU
CBSI3SIMU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

Pab6oTasi c peKypCUBHBIMU 3allpOoCcaMH, BaXXHO 00eCIieynuTh, YTOOB PEKYPCUBHAS YaCTh 3alpoca B KOHIE
KOHIIOB He BhIflajia HUKAaKUX KOpTexkel (CTPOK), B IPOTUBHOM CJIydae IIUKJ OyneT 6eckoHeuyHBIM. MIHOTIa
IIJIsT 3TOTO JOCTATOYHO IMPUMEHSATH UNION BMECTO UNION ALL, TaK Kak ITpH 3TOM OyOyT oTOpachiBaThCS
CTPOKHY, KOTOPBIE YK€ eCTh B pe3ynbTaTe. OgHAKO 9acTO B LIMKJIE BEIJAIOTCS CTPOKH, HE COBIaZaloIlne
TIOJTHOCTBIO C IIPEABLIAYIIMMU: B TAKUX CIydasiX MOXET MMETh CMBICII ITPOBEPUTHL OIHO UIU HECKOJIBKO
nosnel, 4yToObl OMpenenuTh, He ObIjla JIM TeKyllasi TOYKa OOCTUTHYTa paHbile. CTaHOapTHHIM Crocod
pelieHus: MOOOOHBEIX 3aday — BHIYUCIUTH MAcCUB C yxKe oOpaboTaHHBIMM 3HaueHuUussMu. Hampuwmep,
paccMOTpuTe CIeOyIOUINi 3aIpoc, IPOCMaTPUBAOIIUYN TabJIUIy graph IIO IOJIO 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoc 3aIUKIUTCS, €CNTU CBS3M link comepkaT IUKALL. Tak KaK HaM HYXKHO IIOJIydaTh B
pesynbTaTte «depth», omHO UL U3MeHeHue UNION ALL Ha UNION He ITO3BOJIUT n30exKaTh 3alluKINBaHUS.
BMecTo 3TOT0 MBI IOJI2KHEI KaK-TO OIIPEIeINnTh, UYTO Y2Ke HOCTUT AN TeKYIIel CTPOKHU, ITPOUs HEKOTOPBIH
myTk. s 3TOoro MBI AoOaBiseM OBa CTOnOIAa path M cycle M IIOJydYaeM 3allpoC, 3AIUINEHHBIH OT
3aIUKIINBAHUS:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,

ARRAY [g.1id],
false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

IToMuMO TIpPemoTBpAIeHHs IIMKJIOB, 3HAYEeHMS MacCCHBa YacTO OLIBAIOT IIOJIE3HHI caMu II0 cebe [mis
MIPEICTaBJIEHUS «IIyTH», IPUBEMIIEro K OIpedeIEHHON CTPOKE.
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B o6mem cny4yae, Korga [Ojs BBISIBIEHHS IIMKJIa HY2XKHO IIPOBEPSATH HECKOJIBKO IIOJIeH, clemyeT
KUCII0JIF30BaTh MaCcCUB CTPOK. HampumMep, eciiu Hy?KHO CPaBHUTH ITONS £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY [ROW (g.f1, g.f2)],
false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.f1, g.£f2),
ROW(g.fl, g.f2) = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM search_graph;

ITogcka3ka

YacTo [isg pacro3HaBaHUA IIMKJIA JOCTATOYHOI'O OMHOTO IIOJIS ¥ TOTHA ROW () MOXKHO OIYCTUTh.
IIpu aToMm OyHeT MCIOIb30BaThCS HE MACCHUB HAHHBIX COCTABHOTO THUIIA, a MPOCTOM MaCCUB, YTO
6onee 3PHEKTHUBHO.

ITogcka3ka

3TOT aNrOPUTM PEKYPCUBHOT'O BEIUMCIIEHUS 3aIIPOCA BEHIOAET B PE3YJIbTATe Y3JIbl, YIIOPIOOUYEeHHEIE
[I0 IyTH HOTpyXKeHus. UTOOB IONYYUTH Pe3yJbTaTH, OTCOPTUPOBAHHEIE IO TIyOMHE, MOIXKHO
mo6aBUTH BO BHEIITHUM 3aIlIPoC ORDER BY MO CTONOIYy «path», momydYeHHOMYy, KakK ITOKa3aHOo BEIIIE.

HHﬂTBCTHpOBaHHH3aHpOCOB,KOTOpHe]MOFYT3aHHKHHBaTBCH,eCTBXOpOHHHiHpHéM-—-ﬂO6aBHTBLIMIT
B pOJII/ITeJ'[I:CKI/Iﬁ 3alipoc. HaanMep, cnenylou.mﬁ 3allPOC 3allUKIJIUTCHA, €CJIK He mo6aBUTH IIpeniIokKeHue
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t
)
SELECT n FROM t LIMIT 100;

Ho B manHOM cjly4ae 3TOro He IIPOMCXOAUT, TaK Kak B Postgres Pro 3ampoc WITH BBEIHAET CTOIBKO CTPOK,
CKOJIBKO (paKTHMUYECKY IPUHUMAET POOUTENBCKUM 3ampoc. B mpou3BoCTBEHHOM Cpefie UCIIOIb30BaTh 3TOT
IPUEM He PEKOMEHAYEeTCsI, TaK KakK Apyrue CUCTEMBI MOTYT BeCTU cebs mo-apyromy. Kpome T0oro, 3TO He
OymeT paboTaTh, eC/IM BHENIIHUN 3aIllpOC COPTUPYET Pe3yIbTaThl PEKYPCUBHOT'O 3allpoca WU COeqUHSeT
UX C Apyro# Tabnuied, Tak Kak B MONOOHBIX CIIy4YasiX BHEITHUM 3ampoc OOLIYHO BCE PABHO BHIOMpAET
pes3ynbTaT 3anpoca WITH IOTHOCTRIO.

3anpoce WITH UMEIOT IOJIE3HOE CBOUCTBO — OHU BHIUUCIIAITCH TOJIBKO pa3 OJis BCET0 POOUTENIBCKOI0
3ampoca, JaXke ecli 5TOT 3alpoC MM COCemHUE 3aIpoChl WITH o0pallaloTcsd K HUM HEOOHOKPATHO.
Takum oOpa3oM, CIOKHEIE BBIYUCIIEHUS, PE3yJIbTaThl KOTOPHEIX HYKHEI B HECKOJIBKUX MeECTaX, MOXKHO
BBIHOCUTH B 3aIIPOCHI WITH B I[eJIAX ONTUMU3ANMU. KpoMe TOro, Takue 3ampoChl MMO3BOMSIOT U30exkaTh
HeXeJlaTeNbHBIX BEIYUCIIEHUN (QYHKIMM ¢ mobouHbIMU 3dpdekTamu. OgHAKO €CTh U oOpaTHass CTOPOHA
— ONTUMHU3ATOpP He MOXKeT PacCIpOCTPaHUTh OrPaHUYEHUS POOUTENBCKOTIO 3ampoca Ha 3alpoc WITH
TakK, KakK OH [eJlaeT 3TO AJIsi OOBIYHOI'0 ITOA3aIpoca. 3ampoc WITH OOBIYHO BHIIOIHAETCS OYKBAIbHO U
BO3BpalllaeT BCe CTPOKH, BKJII0Yasi T€, YTO IOTOM MOXKET OTOPOCUTDL POoouTeTbCcKui 3ampoc. (Ho kak 65110
CKa3aHOo BHIIIE, BEIYMCIIEHNE MOXKET OCTAHOBUTHCS PAHBIIE, €CJTM B CCHIJIKE Ha 9TOT 3alPOC 3aTpedyeTcs
TOJILKO OTPaHUYEHHOE YUCJIO CTPOK.)
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ITpuMepH! BHIIIE TOKA3BIBAIOT TOJIBKO MPEIIOKEeHNe WITH ¢ SELECT, HO TaKUM JKe 00pa30M ero MOXKHO
HUCTI0JIL30BaTh C KOMaHAaMHU INSERT, UPDATE ¥ DELETE. B KaxXX[IoM CJIy4ae OH 110 CyTH CO3aET BPEMEHHYIO
TabIUIy, K KOTOPOM MOXKHO 0OPaATUTHLCSA B OCHOBHOM KOMaHIIE.

7.8.2. I3MeHeHuMe B aHHbIX B WITH

B nipegnozkeHuu WITH MOXKHO TaKKe HCIOJIb30BaTh OIIEPaTOPH, U3MEHSIONINe HaHHbIe (INSERT, UPDATE
UM DELETE). OTO IIO3BOJIAET BBIIOJHATH B OOHOM 3alpoce Cpal3y HECKOJBKO Pa3HBIX Ollepaluil.
Hanpuwmep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01"' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3amnpoc ¢pakKTUUYECKH IIepeMeIllaeT CTPOKU U3 products B products_log. OnepaTop DELETE B WITH
yYoalnsdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 9TO COOEePKMMOE U BCTaBJIsAET B TAOMUIY products_log.

CnenyeT 3aMeTUTh, YTO IIpefAjioXKeHNWe WITH B HaHHOM ClIydae IPUCOEOUHSETCS K OIepaTopy INSERT,
a He K SELECT, BIIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KaK WITH MOXKET COfiepKaTh OIIEPaTOPHI,
U3MEHSIONINE JaHHbIe, TOJIBKO Ha BEPXHEM ypPOBHe 3amnpoca. OOQHAKO MPHU 3TOM IPUMEHSIOTCSA OOBIYHEIE
IIpaBUia BUAUMOCTH WITH, TaK YTO K Pe3yabTaTy WITH MOXKHO 00paTUTHCS U U3 BJIOKEHHOI'0 ollepaTopa
SELECT.

OnepaTophl, U3MEHSIOIHMEe MaHHLIE, B WITH OOBIYHO [OIIOIHSIIOTCS MHPenioXeHHeM RETURNING (CM.
Pazmen 6.4), KaK mOKa3aHO B 3TOM IIpuMepe. BakKHO MOHMMATh, YTO BpeMeHHas TabiuIila, KOTOPYIO
MOZKHO OyIeT MCIOJIb30BaTh B OCTAJILHOM 3aIlpoce, CO3TaEeTCs U3 pel3yJibTaTa RETURNING, a He LieJieBoi
TabIuIEl omepaTopa. Eciu omepaTop, W3MEHSIONIWN HaHHBIe, B WITH He MOOMOJIHEH MNPEeaIoXeHHUeM
RETURNING, BpeMeHHasi Tabnuila He co3maéTcsi u obpalaThCsAd K HEW B OCTAJIbLHOM 3alpoce HeJIb3S.
OmHaKO TakoM 3ampoc BCE paBHO OymeT BuIIONHEH. Hampumep, momycTUM CIEeOyIOIAN HE O4YeHb
IPaKTUYHBIM 3aIpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

On YOaJIUT BCe CTPOKH U3 Ta6J'II/IL[ fooH bar. HpI/I 3TOM YHCJIO 3adelCTBOBAHHBIX CTPOK, KOTOpPO€ IIOJIYHYHUT
KJIMEHT, 6yx|;eT IIOACYHUTHEIBATHECA TOJIBKO IIO CTPOKaM, YHaHéHHbIM u3 bar.

PeKypCUBHBIE CCBHITIKHY B OTIePaTOpax, MU3MEHSIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTPAaHMYEHUE MOKHO 000¥WTH, 0OPATUBIINCH K KOHEYHOMY Pe3ynbTaTy PEKYPCUBHOTO WITH, HAIpUMeEP
TakK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHBIEe U KOCBEHHEIE COCTaBHBIE YaCTHU IIPOAYKTaA.
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3anpocH

OnepaTopr HU3MEeHAIIIHne JaHHble B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH pPa3 U BCerga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOr'Oo, MIPUHUMAaET JIM UX PEe3yJIbTaT OCHOBHOM 3allpoc. 3aMeThTe, UTO 3TO OTJIMYAETCHA
OT noBegeHunsa SELECT B WITH: KaK TOBOPHJIOCH B IIPEeObIAyIeM pa3aesie, SELECT BBIIIOJIHAETCSA TOJIBKO o0
TEeX II0P, IMOKa €ro pe3yJIbTaThl BOCTpGGOBaHbI OCHOBHBIM 3aITPOCOM.

BroxxeHHEIE OIIEPATOPEL B WITH BBIIOJIHAKOTCSI OOHOBPEMEHHO OPYT C OIPYTOM U C OCHOBHBEIM 3alIPOCOM.
TakuMm o00pa30oM, HOPSOOK, B KOTOPOM OIIEPaTOPhl B WITH 6ynyT dakTUYEeCKU H3MEHSTh [aHHLIE,
Helpenacka3yeM. Bce 3Tu omepaTophl BBIIOJIHSIOTCSA C OOHUM CHUMKOM OaHHbix (cM. ['maBy 13), Tak
YTO OHH H€ MOI'yT «BHIOETH», KakK Ka}KJZ[BIfI N3 HUX MeEeHsdAeT IeJIEeBhIe T&GJ‘[I/II_[BI. 3T0 YMEHBbBIIIaeT
addeKT HempenckasyeMoCcTd (GaKTUUYEeCKOTO MOopPsSaKa M3MeHEeHUsI CTPOK M 03HA4YaeT, YTO RETURNING —
€OVHCTBEHHBIU BapWaHT Ilepefadyd M3MEHEHMUN OT BIIOKEHHBIX OIIEPATOPOB WITH OCHOBHOMY 3aIlpocCy.
Hanpumep, B JaHHOM Cly4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIIHUIN OIlepaTop SELECT BBIAACT LIEHHI, KOTOPhIE OBLIN A0 OeMCTBUS UPDATE, TOTHA KakK B 3aIlpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEIHUM SELECT BBRIIACT M3MEeHEHHbIe OaHHBIE.

HeopHokpaTHOE U3MeHeHHe OOHOM U TOM JKe CTPOKHM B paMKaxX OOHOTO oIlepaTopa He MOOaepKUBaeTCH.
HMmeTh MecTo OymeT TOJIBKO OOHO M3 HEeCKONbKUX M3MEeHEHUU W HaJeXKHO ONpPeeNnTb, KaKoe UMEHHO,
YacTO [OBOJIBHO CIO0XKHO (@ MHOTHA M BOBCE HEBO3MOXKHO). ITO TakK XKe KacaeTcs ciydasi, Korma
CTpOKa yHansieTcs M H3MEHSeTCS B TOM Ke OIlepaTope: B Pe3ylIbTaTe MOXKET OBITh BBIIOITHEHO
TOJIBKO OOHOBNEeHUe. IToaToMy B 00IIeM ciiy4dae ciaeayeT usberaTh IogoOHOT0 HaI0XKeHUS onepanui. B
4YaCcTHOCTH, u3beraiTe moa3ampocoB WITH, KOTOPLIE MOTYT HOBIUSATE Ha CTPOKH, U3MEHSIEMBIE OCHOBHBEIM
OIlepaToOpoM HJIM OIlepaTOpaMM, BJIOXKEHHBIE B Hero. Pe3ymbraT OEWCTBHS TaKWX 3alpoCoB OymeT
HeIpeacKa3yeMbIM.

B Hacrosamee BpeMsd, OJisd oIlepaTopa, U3MeHAIIero gaHHbie B WITH, B Ka4deCcTBe eJIeBOM HeJIb3s
HCIIOJIE30BAaTh Ta6m/1uy, O KOTOpOﬂ OIIPpenesyieHO YCIIOBHOE IIPaBUJIO MJIK IMIPaBUJIO ALSO UJIHU INSTEAD,
€CJIN OHO COCTOHUT U3 HECKOJIBKHX OIIEPaTOpPOB.
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naBa 8. Tunbl AAHHbIX

Postgres Pro npenocraBinsieT oib30BaTeIsIM OOTaThiii aCCOPTUMEHT BCTPOEHHEIX TUIIOB HaHHEIX. Kpome
TOTO, IOJIb30BaTEIM MOT'YT CO3aBaTh CBOU TUIIHI B Postgres Pro, ucnons3lysa komanny CREATE TYPE.

Ta6m/1ua 8.1 COOEePXUT BCE€ BCTPOEHHBIE THUIIEI OAaHHBIX o61.uero IOJIb30BaHUuA. MHoOrue us
AJIbTEPHATUBHBIX I/IMéH, HpI/IBeJIéHHBIX B CTOJ'[6LI€ «IICeBOOHUMEBI», UCIIOJIB3YIOTCA BHYTPH Postgres Pro
II0 UICTOPUYECKHUM IMTPDHUYHNHAM. B 3TOT CIIMCOK He BKIIIOYEHBI HEKOTODPhI€ YCTAPEBIIINE TUIIEI M1 TUIIBI OJIA
BHYTPEHHEroO IIPpUMEHEHUA.

Taoauma 8.1. TUNDBI TaHHBIX

AMmsa IIceBOOHHMbI Onucanue

bigint int8 3HaAKOBOe Iiefioe u3 8 6auT

bigserial serialS8 BOCbMUOANTHOE 1mejoe C
aBTOyBeJINYEHUEM

bit [ ( n) 1 6uTOBasi CTPOKAa (PUKCHUPOBAHHOU
IJIMHBI

bit varying [ ( n) ] varbit [ ( n) ] ouTOBas CTPOKa HepeMeHHOf/i
IJTMHBI

boolean bool jJoruyeckoe 3HaueHue (true/
false)

box OPSMOYTOIBHUK B IIJTIOCKOCTH

bytea OBOMYHBIE [JaHHBIE («MacCHUB
0amT»)

character [ ( n) ] char [ ( n) ] CUMBOJIbHAS CTPOKa
(PUKCUPOBaHHOU OJIVHEI

character varying [ ( n) 1] varchar [ ( n) ] CHUMBOJIbHasA CTPOKa HepeMeHHofI
IJTUHBI

cidr ceteBou agpec IPv4 unu IPv6o

circle KpPYyT B IIJIOCKOCTH

date KaJleHOapHasi maTta (ropd, Mecsi],
IEeHb)

double precision float8 YHCJI0O [OBOMHOM TOYHOCTU C
IJIaBaloIel TOYKOoH (8 6aiT)

inet ampec y3na [Pv4 unu IPv6

integer int, int4 3HAKOBOE qupréXGaﬁTHoe 11eryioe

interval [ mong 1 [ ( p) 1 HHTEepPBaJl BpeMeHU

json TEKCTOBBIE maHHBEIE JSON

jsonb OBOUYHBIE OaHHBIE JSON,
pa3obpaHHBIE

line npsMas B IIJIOCKOCTHU

lseg OTPE30K B IIJIOCKOCTU

macaddr MAC-apgpec

macaddrs$ Agpec MAC (Media Access
Control) (8 popmaTte EUI-64)

money OeHeXHasl CyMMa

numeric [ ( p, s) ] decimal [ ( p, s) ] BEIIEeCTBEHHOEe YICJIO 3aOaHHOU
TOYHOCTHU
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Tunel JaHHBIX

HUMmsa IIceBOIOHHUMBI Onucanue

path reoMeTPUYECKUU OyTh B
IIJIOCKOCTH

Pg_lsn I[TocmegoBaTenbHBIM HOMEP B
xkypHaine Postgres Pro

point reoMeTpuyeckKas TOYKa B
MIJIOCKOCTH

polygon 3aMKHYTBIN reoOMeTPUYECKUU
OyTh B IIJIOCKOCTHA

real float4 YUCJI0O OOWHAPHOM TOYHOCTH C
IJIaBaloley Toukou (4 6amTa)

smallint int2 3HAKOBOe OByXOaMTHOE Iiefoe

smallserial serial2 ,'!IBy’XﬁaI;ITHoe ueioe C
aBTOyBeJINYEHUEM

serial seriald yeTHpExOaTHOE neioe C
aBTOyBeJINYEHUEM

text CHMBOJIbHASI CTPOKa MepeMeHHOU
OJINHBI

time [ ( p) 1 [ without time BpeMsa CyToK (6e3 4acoBOToO

zone | mosica)

time [ ( p) ] with time zone |[timetz BpeMs CyYTOK C Y‘-IéTOM YacoBOTI'0O
mosica

timestamp [ ( p) ] [ without mata W BpeMms (0e3 YacoBOTO

time zone ] mosica)

timestamp [ ( p) ] with time|timestamptz JaTa ¥ BpeMS C Y4ETOM YacOBOTO

zone II0siCa

tsquery 3alIpoc TEKCTOBOT'O ITOMCKa

tsvector OJOKYMEHT O TEKCTOBOI'O
Io1CKa

txid_snapshot CHUMOK uneHTuduUKaTopa
TpaH3aKLuu

uuid VHUBEPCAJbHEIN YHUKaJIbHBIN
UugeHTu(GUKATOP

xml XML-maHHEBIE

U 6e3), xml.

CoBMEeCTHMOCTH

B crangmapTte SQL omnucaHH CclieQyIOIye TUITH (MJIN UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBBLIM IIOSICOM U 6€3), timestamp (C 9aCcOBBIM IIOSICOM

Kaxxppiii TUIl aHHBIX UMeeT BHyTPEeHHee NIpencTaBlieHue, CKPEITOe (PyHKIUSIMU BBOOA U BhIBoda. [Ipu
9TOM MHOTHWE BCTPOEHHBIE THUIIBI CTAHOAPTHHL U MMEIOT OYeBUOHEIE BHellHUe ¢opMmaTthl. OOHAKO €CTh
TUIH, YHUKaIbHBIE 0715 Postgres Pro, HanpuMep reoMeTpudecKue IMyTH, U €CTh TUIE], KOTOPBEIE MOTYT
UMeTh pa3Hble GopMaThH, HaIpuMep, naTta U BpeMs. HekoToprle pyHKIIMY BBOJA U BHIBOMA HE SABISIOTCS
B TOYHOCTHM OOpPaTHBIMU APYT K OPYTY, TO €CThb Pe3ynbTaT (PyHKIMK BHIBOJIA MOXKET HE COBIIaaTh CO
BXOOHBIM 3HaYEHUEM U3-3a IOTEPU TOUYHOCTH.
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Tunel JaHHBIX

8.

1. YucnosBbie TMNbI

YucmoBble TUMOH BKJIIOYAIOT OBYX-, YETHIPEX- U BOCBMHOAMNTHBIE IIeJIble, YETHIPEX- U BOCbMUOANTHBIE
YlcJjia C IIJIaBalollled TOYKOM, a TaKxXKe OeCsATUYHBLIe YHucja C 3aJaBaeMOM TOYHOCThIO. Bce oTH TUIIHI
nepeunciens B Tabmurie 8.2.

Tao0nauma 8.2. YucjioBbIe THUIIBL

AMmsa Pasmep Onucanue Ouama3oH

smallint 2 OatiTa nemoe B HebombimoMm|-32768 .. +32767
Iuana3oHe

integer 4 6anTa TUOWYHBIA BBEIOOp A1s1|-2147483648
IIEeJIbIX YUCEelN +2147483647

bigint 8 6auT nejoe B 6omnbioM|-9223372036854775808.
OHamnas3oHe 9223372036854775807

decimal nepeMeHHbBIU BellleCTBeHHOe uucnio c|mgo 131072 uudp [mo

YKa3aHHOU TOYHOCTBIO |OECATUYHOU TOYKU U IO
16383 — mocie

numeric nepeMeHHBIN BellleCcTBeHHOe uucno c|go 131072 mudp [mo
YKa3aHHOU TOYHOCTHIO |OECATUYHOM TOYKU U OO0
16383 — mocine

real 4 Gaiita BeIEeCTBEHHOE 4YHCJIO C|TOYHOCTBE B IIpeneiiax 6
HepeMeHHOfI TOYHOCTBIO |IE€CATUYHBIX HHd)p

double precision 8 GaiT BeIleCTBEHHOe YHCJIO C|TOYHOCThH B IIpemesiax 15
ImepeMeHHOM TOYHOCTBIO |IeCATHYHBIX UGP

smallserial 2 OatiTa Hebombmmoe 1emoe c|l.. 32767
aBTOYBETUYEHUEM

serial 4 Gaiita mesioe c|1. 2147483647
aBTOYBETUYEHUEM

bigserial 8 GalT OobIIoe nejioe c|1 ..
aBTOyBeNTHYEHHUEM 9223372036854775807

CHUHTaKCHUC KOHCTAHT YHCJIOBBIX THUIIOB OItrcaH B [Togpasnerne 4.1.2. [I71s1 9TUX THUIIOB OIIPeNesiéH IIOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIEPaTOPOB 1 GYHKIIHNI. 3a HOIOTHUTEIbHEIMHU CBEHeHUSIMHU
ob6patuTecs K I'mase 9. [TogpoGHee 9THU TUITHI OITMCAHEBI B CJIEAYIOIINX pa3aenax.

1.1. Lleno4yucineHHble TUNbI

TumEel smallint, integer M bigint XpaHST Lieble YHCJIa, TO eCTh YKcia 0e3 OpoOHON YaCTH, MMEIOIIie
pasHble MOIMyCTHUMBIE MHAIa30HEI. IIOMBITKA COXPAHWThL 3HAUEHWe, BHIXOMsdIlee 3a PaMK{ OHalla30Ha,
IPUBEOET K OInOKe.

Yaiiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOaylaHCUPOBAHHBIN BEIOOD IMIMPUHEI AUaa30Ha,
pa3Mmepa u OwicTpodedcTBUA. TN smallint OOBIYHO IPUMEHSETCS, TOJIBKO KOTHOa KpaliHe BaiKHO
YMEHBIINTEL pa3Mep OaHHBIX Ha OUCKe. TN bigint IpegHa3HadYeH OJIA TeX CJIy4aeB, KOTOa 4ducia He
yMeIllaloTCs B AUalla30H TUIA integer.

B SQL ompepeneHbl TOMBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKHU CTAHOapTa, XOTsI MOTYT paboTaTh ¥ B HEKOTOPEIX apyrux CYB]I.

1.2. Yucna ¢ Npou3BOJILHOMU TOYHOCTbIO

TUII numeric MO3BOJMSIET XPAaHUTh YHCIA C OYeHb OOJBINIMM KonudecTBOM Impp. OH 0CoOGeHHO
PEeKOMEeHOyeTCs OIS XpaHeHUs JeHeXHBIX CYMM U OPYTUX BEeIUYWH, TIe BaXKHa TOYHOCTh. BEIUMCIIeHUS
C THUIIOM numeric HAIOT TOYHHLIE PE3YIbTATH], T{Ie 3TO BO3MOXKHO, HAITpUMED, IIPU CJIOKEHUH, BEIYUTAaHUHN
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Tunel JaHHBIX

U YMHOZKEHHH. OpHako olepannu Co 3HAUYEHUSAMH numeric BBIIIOIHAIOTCS I'Opa3fgo MenjieHHee, YeM C
eJILIMU YUCJIaMU UIIH C TUIIAaMU C IIJIaBaloIIeil TOYKOM, OIMMCAaHHLIMU B clieoymwoliineM pa3neriie.

Huxke MBI MCHOJIB3YEM CIIEAYIOIINE TEPMUHBI: Mdcwmabd 3HAYEHUS numeric OIPenessieT KOIUYeCTBO
OEeCATUYHHIX ITU(P B IPOOHOM YaCTH, CIIpaBa OT OECSITUYHON TOYKH, a MOYHOCMb — 00IIee KOJIU4eCTBO
3HAYMMEIX IU(GP B YHCIIEe, T. €. KOIUYECTBO ITUdp mo o6e CTOPOHHI MeCATHYHOM TOUKW. Hampumep,
yucio 23.5141 uMeeT TOYHOCTL 6 1 MacmiTad 4. LlenouyncieHHble 3HAaYEHUI MOXKHO CUUTATh YUCIJIAMH
¢ MactitabomM 0.

,HJ'IH CTOJ'I6LIa THUIIa numeric MOXHO HACTPOUTHh U MAaKCHUMAJIbBHYIO TOYHOCTSB, U MaKCHUMAaJIbHBIHA MaCHITaﬁ.
Crtonbel THUIa numeric OOBSIBASETCS CIEOYIOIINM 00pa30M:

NUMERIC (rounocTh, Macmrab)

TouyHOCTH [OMXKHA OBITH IIOJIOKUTEJIPHOM, a MacimTab IIOJIOXUTEJIbHEIM HJIM PaBHBIM  HYVIIIO.
AnbTEepHATUBHBLIN BapuaHT

NUMERIC (TouHOCTE)
ycraHaBnuBaeT Macirab 0. Popma:
NUMERIC

0e3 yKasaHHMs TOYHOCTM M MacmTaba co3maéT crTonbell, B KOTOPOM MOXKHO COXPaHSTb YHCJIOBHIE
3Ha4YeHUs II000M TOYHOCTH U MacinTaba B Ipefenax, MogaepKuBaeMbIX CUCTEMOM. B cTosnb1re 3TOrO THIIa
BXOIHBIE 3HaUeHUS He OyOyT NPHUBOAUTLCS K KaKOMy-uOo Maciitady, Torga Kak B cTonbiiax numeric C
SIBHO 3aJaHHBIM MacIITaboM 3HaUYeHUs MOATOHSAIOTCA Iofx 3TOoT MaciuTab. (CtangapT SQL yTBepXKaaer,
YTO I10 YMOJTYaHHUIO MOJIKEH YCTaHaBNMMBAThHCA MaciiTab 0, T. e. 3HAaYEHUS NOJIKHEI IIPUBOOUTHCH K I1€JTBIM
yucjgaM. OgHAKO MBI CUMTaeM 3TO He OYeHb MOJIe3HBIM. Ec/iu [y Bac BaXkKHa IIE€PEeHOCUMOCTD, BCerga
yKa3blBaliTe TOYHOCTh U MaciiTab aBHO.)

IIpumMeuyanue

MaxkcuMainbHO JOoIyCcTuMasl TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bsBJIeHUH THIa, paBHa 1000;
€CIU JKe UCIIONIb30BaTh NUMERIC 0e3 yKa3aHMsS TOYHOCTH, OEHCTBYIOT OTPaHUYEHUs, ONIMCaHHbIE
B Tab6mnuiie 8.2.

Ecnmu macmta® 3HaYeHUsI, KOTOPOe HYKHO COXPaHUTh, ITPEBHIIMIAEeT 0O0bsIBIEHHBINM MaciiTab cTtosnbiia,
CuCTeMa OKPYTJIUT ero A0 3alaHHOT0 KoJIudecTBa HUdp mociie ToUKU. Ecnu ke mocsie 3TOro KOJIu4eCcTBO
uudp cjaeBa B CYMMe C MacIITaboM IIPEBLICUT 0OBSIBIIEHHYIO TOYHOCTh, IPOU30MOET omInbKa.

YucnoBele 3HaUYeHUS (GU3NUYECKU XpaHATCA 6e3 KakKux-Tubo MOMOHSIONINX HYJIeN cjieBa MK CIIpaBa.
Takum oOpa3omMm, OOBSABIIsIEMBIE TOYHOCTb U MaciuTab® cTojiblla OoIpenensiioT MaKCHMaJIbHBIM, a He
burcupoBaHHEIM pa3Mep xpaHeHus. (B 3TOM CMEICIE THUII numeric OOJbBIE MOX0XK Ha THUN varchar (n),
4yeM Ha char (n).) [IeCTBUTENbHEINA pa3Mep XpPaHEHMsI TAKOTO 3HAYEHUS CKJIaIbIBAETCS U3 OBYX OauT
IJI KaXKOOH T'PYIIIE U3 YETHIPEX NP ¥ TOTOTHUTEJIPHEIX TPEX-BOCHMU OaMT.

IToMuMO OOBIYHEIX YHCEJI TUII numeric IIO3BOJISET COXPAHUTH CIIeI[aIbHOe 3HaUYeHue NaN, UYTO O3HavaeT
«not-a-number» (#e uucno). Jlrobast omepalus C NaN BBIIA€T B pe3yiabTaTe TOXKe NaN. 3amucChIBas 3TO
3HAYeHHe B BHUOe KOHCTAHTHI B KoMaHOme SQL, ero HyXHO 3akKjudaTh B almocTPOdHl, HAllpUMEp TakK:
UPDATE table SET x = 'NaN'. PerucTtp CHMBOJIOB B CTPOKE NaN He BaiKeH.

IIpuMmeyanue

B GOJIBIIIMHCTBE Peanu3aliil «He YHuCciIo» (NaN) CUHTAeTCs He PaBHBIM JII000MY APyroMy 3HAYEeHHUIO
(B TOM umcCIie ¥ caMoOMy NaN). YToOBI 3HAUEHUS numeric MOXKHO OBIIO COPTHPOBATH U MCIIOIb30BaTh
B IPEBOBUOHEIX MHIOEeKcax, Postgres Pro cuuTaeT, YTO 3HaYeHUs NaN PaBHHI IPYT OPYTY U IIPH 3TOM
OoJIbIIIe JIFOOBIX YUCJIOBEIX 3HAYEHUH (He NaN).
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Tunel JaHHBIX

Tumnsl decimal M numeric paBHO3HauHL. O0a 9TH THUIIA ONKMCAHEI B cTaHOapTe SQL.

I[Ipu OKpyrJIeHWM 3HAUYEeHWN THUIO numeric BBIJAET 4YHCJIO, OOJIbIIIee II0 MOMYJ/I0, TOorma Kak (Ha
OONBIIMHCTBE IIIATOOPM) THIIEI real M double precision BHIOAIOT OnuUKaWIIee YETHOE YUCIIO.
Hanpuwmep:

SELECT x,

round (x: :numeric) AS num_round,

round (x::double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ oy
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 -0
0.5 | 1 | 0
1.5 | 2 2
2.5 | 3| 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tunel JaHHBIX real U double precision XpaHAT NPUOIUKEHHBIE YUCJIOBEIE 3HAQUEHUS C IIepeMeHHON’
TOYHOCTHI0. Ha mpakTuKe 3Tu TUNH 06BIYHO peanulyioT ctangapT IEEE 754 nns nBou4YHOU apupMeTUKNU
C OJaBalollel TOYKOU (C OODVHapHOW M OBOMHOM TOYHOCTHIO COOTBETCTBEHHO), B TOU Mepe, B KAKOU €ro
MOANEePXUBAIOT IIPOLIECCOP, OllepaloHHasA CUCTeMa U KOMIIUIIATOD.

HeTouHOCTh 37ieCh BHIpaXKaeTCs B TOM, YTO HEKOTOPhIE 3HAYEHHUS, KOTOPHIE HENIb3s ITpeoOdpa3oBaTh BO
BHYTPEHHUM HopMaT, COXPaHSIOTCS NPUOIUKEHHO, TaK YTO IIOJIyYeHHOE 3HaUYeHHe MOXKET HEeCKOJIbKO
OT/IMYATHLCSA OT 3aIllMCAHHOI0. YIpaBJjieHWe MOJoOHBIMY OIMOKaMM M MX PacIpOCTPaHEeHHe B MpoIlecce
BHIUHCIJIEHUN SBJISETCA IpeaMeTOM U3y4YeHUs LIeI0ro pa3fesia MaTeMaTUKN ¥ KOMIIBIOTEPHOU HayKH, U
37eCh He pacCMaTpUBaeTCs. MBI OTMETUM TOJIBKO CIEeLyIoIee:

 Ecnu BaMm HY2KHA TOYHOCTH IIPU XPaHEHUHN U BBIYHUCIIEHUAX (HaHpHMep, OJid JeHEe>KHBIX Cy'MM),
PICHOTII:3yfIT6 BMECTO 9TOT'0 THUII numeric.

e Ecau BB XOTUTE BBITIONHATH C 3TUMH THUIIAMH CJIOKHBIE BEIYMCIIEHUST, UMeIoInue OO0JIbIITYIO0
Ba’KHOCTB, TIIATEIbHO U3YYHUTE peanu3allfio oIlepallnii B Ballled cpeme U 0COOEHHO MOBEMIEHUE B
KpalHUX ciiy4yasx (0eCKOHEeYHOCTh, aHTUNIEPEIIOTHEHHE).

» TIpoBepkKa paBEHCTBA ABYX YUCEJI C IIJIaBalollel TOYKOU MOXKET He BCerga gaBaTh OKUOaeMbI
pe3ynbTar.

Ha 6onbmmrHCTBE IIaTGOPM THII real MOXKET COXPAaHUTHL 3HAYEHHS B mpemenax oT 1E-37 mo 1E+37 ¢
TOYHOCTBIO HE MEHBIIIE 6 TeCATUYHBIX IIUPP. Tul double precision IpepjiaraeT 3HaYEHUS B IUania3oHe
ot 1E-307 no 1E4+308 u c TouHOCThIO HEe MeHbIle 15 1udp. [TonbITKa COXPaHUTDL CIIUIIKOM OOJIbIINE
WU CJIUIIKOM MaJieHbKHe 3Ha4YeHUS NMPUBEOET K omubke. ECIM TOYHOCTH BBOOUMOTO YMCJIa CIIUIITKOM
BeJIMKa, OHO Oy#eT OKpyTieHo. [Ipu MOnbITKEe COXPaHUTh Ynucio, 6mu3koe K 0, HO HeIIpeACTaBUMOe KakK
otnuyHoe oT 0, TPOU30UIET omInOKa aHTUIIEPEIIOTHEHUS.

IIpumMeuyanue

I[TapameTp extra float digits ompemenseT KOIM4YeCTBO OOIOJHUTEIbHBIX 3HadallluxX IUp Ipu
nmpeoOpa30BaHUM 3HAYEHWsS C IIaBaIOIel TOYKOM B TEKCT MOJs BhIBOoga. Co 3HaYeHHEM II0
yMondanuio (0) BeIBOO OyHoeT OOMHAKOBBEIM Ha Bcex mnaTtdopmax, mogmepzkuBaeMurx Postgres Pro.
IIpu ero yBenuueHUU BLIBOOUMOE 3HaueHHe yucia OymeT 6osee TOYHO MPEACTaBIISATh XpaHUMOE,
HO OT 3TOTO0 MOKET IOCTPafaTh IEePEHOCUMOCTb.
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B momonHeHue K OOBIYHBLIM YHCJIOBEIM 3HAUYEHUSM THUIIEI C IIaBaloIe TOYKOU MOT'yT COOepzXKaTb
cilaenyromue ClieliuaJIbHbI€ 3HAYEeHUA:

Infinity
-Infinity
NaN

OHM TpPencTaBNIsSIOT ocoOvle 3HaueHwWs, onucanuele B IEEE 754, coOTBETCTBEHHO «GECKOHEYHOCTH»,
«MUHYC 0ECKOHEYHOCTb» U «He umcio». (Ha koMmmobioTepax, rae apudMeTHKa C IjlaBalolel TOYKON He
cooTBeTCcTByeT ctaHmapTy IEEE 754, aTu 3Ha4YeHUs, BEPOSATHO, He OyayT paboTaTh AOJIKHBEIM 00pa3oM.)
JanuceiBasgd 9TH 3HA4YEeHUS B BUOe KOHCTAHT B KoMaHAe SQL, mx HyKHO 3akKjio4aTb B allOCTPO(HI,
HaOpuMep Tak: UPDATE table SET x = '—-Infinity'.Peructp CHMBOJIOB B 9TUX CTPOKaXxX He BaKeH.

IIpumeuyanue

Cornacuo IEEE754, NaN He [OJI2KHO CYUTATHCS PABHEIM JIIOO0MY IPYTOMYy 3HAaUEHHUIO C IIJIaBaoIeln
TOYKOM (B TOM 4YHCIJIe M camMoMy NaN). UToOBI 3HA4YEHWS C IIJIAaBAlOIIel TOYKON MOXKHO OBLIO
COPTUPOBaTh U UCIIOIb30BaTh B APEBOBUIOHEIX HHIEKCaX, Postgres Pro cuuTaet, 4TO 3HaUYEHUSI NaN
PaBHEI OPYT OPYTY, ¥ IPU 3TOM OOJIblle JTI0OBIX YHUCIJIOBHIX 3HaUEHUN (He NaN).

Postgres Pro Takxke nopmepzkuBaeT dopMaThl float U float (p), OTOBOPEHHEBIE B cTaHmapTe SQL, mns
YKa3aHus HETOYHBIX YMCJIOBEIX THUIIOB. 30EeCh p OIpefenseT MUHHMAJIbHO OOIYyCTUMYIO TOYHOCTHL B
OsouuHbix 1mudpax. Postgres Pro BocipuHUMaeT 3aIucCh OT float (1) A0 float (24) KaK BEIOOP TUIIA real,
a 3amuch OT float (25) mO float (53) Kak BRIOOP THMA double precision. 3HAYEHUS p BHE JHOMYCTUMOTO
OuWaria30Ha BRI3BEIBAIOT OIMIHMOKY. Eciiu float yKasbiBaeTcs 6€3 TOYHOCTH, ITOAPAa3yMeBaeTCs THUII double
precision.

IIpuMmeuyanue

IIpenmonoxkeHWe, YTO TUNH real U double precision uMelOT B MaHTHcce 24 u 53 OGurta
COOTBETCTBEHHO, CIIpaBEeNINBO [OJI5 BCeX peaju3aliui mjasaomel Touku no ctaigapty IEEE. Ha
miaTtdopMax, He noxpmepxkuBawiux IEEE, pazaMep MaHTHCCH MOXKET HECKOJILKO OTIUYaThCs, HO
OJIS IPOCTOTHL OUala30HEl p Be3[e CUUTAITCS OOUHAaKOBBIMU.

8.1.4. NocnepoBaTesibHblie TUNDbI

IIpumMeuyanue

B sTomM pa3mene omuchIBaeTcs crnenuuuHbd Oiusa Postgres Pro cmocob co3maHusi cTosbia
c aBroyBenmueHweM. [lpyroii cmoco®, COOTBETCTBYMOIIMM cTaHmapTty SQL, 3akiodaeTcs B
HMCIOIb30BAaHUU CTOJIOIOB HAEHTU(GUKAIINK U paccMaTpuBaeTcs B onucaHuu CREATE TABLE.

Tunel maHHBIX smallserial, serial U bigserial He SBJISIOTCSI HACTOAIIUMH THIIaMH, a IIpencTaBiIsAoOT
coboii mpocTo ymoOHOe CPEeNCTBO [OJIT CO3TAaHUS CTOJNONOB C YHUKANBHEIME HIOeHTHDUKaTOpamu
(mopmo6HOEe CBOMCTBY AUTO_INCREMENT B HeKOTOpPhEIX CYEB]I). B Tekyie# peanu3anuu 3alluch:

CREATE TABLE wmmMg_Tabmuner (
uMg_cronbrga SERIAL
)i

PaBHO3HA4YHa CJIeOYyIOIINM KOMaHIOaM:

CREATE SEQUENCE wmmg _rabmuyel_uMg_cronbrna_seq AS integer;
CREATE TABLE wmm4a_rabmuier (
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uMg_cronbra integer NOT NULL DEFAULT nextval ('mmg_rabaunel kMg cTonbra_sedq')
)i
ALTER SEQUENCE mMg _Tabmunel_uHMg _cTonbra_seq OWNED BY wummMg rabuuiyel. uMd_cTonbLa;

To ecTh mpu oOIpemeneHUM TaKOro THUMNA CO3MAETCs IIEIOYUCIIEHHBIM CTOoj0ell co 3HadeHUeM II0
YMOMUYAHWIO, M3BIEKAaeMbIM H3 TeHepaTopa MOocjenoBaTeNbHOCTH. UToOBI B cTOnbOell Hesb3sg OBIIO
BcTaBuTh NULL, B ero ompepnesneHue qoOaBIsIeTCsS OorpaHuYeHre NOT NULL. (Bo MHOTHX CJIy4asx TaKikKe
UMeeT CMEBICT HOOaBUTEL [OJIT 9TOTO0 CTONOIA OTpPaHMYEHHsT UNIQUE MM PRIMARY KEY OIS 3aIllHTEI
OT OmMuOO0YHOro moOaBleHUs OyOIUPYIOMINXCS 3HAUYEHHW, HO aBTOMATHYECKH 3TO HE MIPOUCXOMUT.)
IMocnepusis KOMaHOa OMNpe[esseT, YTO IOCIeOOBaTEIbHOCTh «IIPUHAMJIERKUT» CTOJIOIy, TaK YTO OHa
OymeT ymaneHa IIpH yOaJdeHuU CTOJIONa UK TaOIHITH.

IIpuMmeyanue

Tak Kak THUOH smallserial, serial U bigserial peanu30BaHBl Yepe3 MOCJIEOOBaTEIbHOCTY, B
YHUCJIOBOM PNy 3HA4YEHWH CTOJOIA MOTyT 00pa30BLIBATHCS MPOMYCKU (MM "OBIPH"), maxXe eciu
HUKaKue CTPOKU He yOassiauch. JHAYeHUHe, BEIOeJIeHHOEe U3 IIOCJIefOBaTEeIbHOCTH, CUUTAETCH
"3ameliCTBOBAHHEIM "', TaXKe €CJIM CTPOKY C 9TUM 3HAYEHMEM He YOaJioCh BCTaBUTh B TaOmuUIy. ITO
MOXKEeT MIPOU30UTH, HATIPUMED, TPU OTKaTe TPaH3aKuwu, nobaBisamoiled ganHeie. CM. onmucaHue
nextval () B Pasgene 9.16.

YT0OBI BCTABUTH B CTOJ'I6€‘].[ serial ciaenymwuniee 3HaYeHUE IIOCIIeJ0BaTEJIbHOCTHU, €My HY2KHO IIPHUCBOUTH
3HaA4YeHHe II0 YMOJIYaHHUIO. 9TO MOXKHO CHesaTh, 60 UCKITIOYUB €ro U3 CIIHMCKa CTOJ'I6I.IOB B OoImepaTtope
INSERT, MO0 C IOMOIILI0 KITIOYEBOT'0 CJIOBa DEFAULT.

HMMeHa THIOB serial U seriald PAaBHO3HAYHBI: OHU CO3[Al0T CTOJIOLTEL integer. Tak XKe SBISIOTCA
CUHOHMMaMU MMEHa bigserial U serial8, HO OHM CO3[al0T CTONOILLI bigint. TUI bigserial clegyer
HCIIOJIL30BaTh, €CJIn 3a BCE BpeMsa 2KHU3HHU TaﬁHI/IHLI IIJIAaHUPYETCA HMCIIOJIBE30BATh OoJspllle yeM 2
3HaueHuu. U HAKOHEI], CHHOHUMAaMMU SABJISAIOTCS UMEHaA TUIIOB smallserial U serial2, HO OHU CO3OAIOT
cronberl smallint.

ITocmegoBaTENBHOCTh, CO3MaHHAsA [Jisd CTONOIA serial, aBTOMATHUYECKHW YHANSIETCS HPU yOaJIeHUU
CBsi3aHHOTO CcTONOIIa. ITocnemoBaTeIFHOCTh MOXKHO YIOAUTh U OTAEIFHO OT CTON0Ia, HO IPYU 9TOM TaKXke
OymeT ymaneHo onpefereHre 3HaYeHUS TI0 YMOTYaHHUIO.

8.2. leHe)XHble TUNbI

THn money XpaHUT OeHEXHYI0 CYMMYy C GUKCUPOBaHHOU OpoOHON 4YacThio; cM. Tabnury 8.3. TouHOCTH
OpoOHOM 4YacTU OIpefdensieTCs Ha ypoBHe 0a3bl JaHHBIX mapaMeTrpoM lc monetary. [Ias auana3oHa,
IIOKa3aHHOTO B Tabiulle, IpeanojaraeTcs, 4To YUCIO COAEPXKUT OBa 3HaKa MOoCJe 3alsaiToi. BxomHele
IaHHbBIe MOTYT OBITH 3allMCAHEl II0-PA3HOMY, B TOM YHCJIe B BUJE Ie/IbIX 1 IPOOHEIX YHUCEeTI, a TaKXKe B BULe
CTPOKHU B IleHeKHOM ¢dopMaTe, HampuMep '$1, 000.00'. BEIBOOATCS 9TH 3HaUEHUS OOBIYHO B JEHEKHOM
dbopMmarte, 3aBUCSIIEM OT PETHOHAIBHBIX CTAHOAPTOB.

Taoauma 8.3. [leHeXHBIe THIIBI

M Pasmep OnucaHnue Ouama3oH

money 8 Gaiit IeHeXHas CyMMa -92233720368547
758.08
+92233720368547
758.07

Taxk Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHOAPTOB, IOIMBITKA 3aTPY3UTh
OaHHBIE TUIIA money B 06a3y MaHHEIX C OPYTHMM IIapaMeTPOM lc_monetary MOIXKeT OBITh HeyHadHOU. Bo
n3bexkaHue MogoOHEIX TPOOIeM, IPeXkK/e YeM BOCCTaHABIMBATEL KOHIO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 9TO ITapaMeTp lc_monetary B 9TOU 6a3e HaHHEIX UMEEeT TO XKe 3HaYeHUe, YTO U B UCXOOHOM.
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3HaAYeHUsS THUIIOB numeric, int M bigint MOXHO MPUBECTH K THUITY money. IIpeoGpa30oBaHus THIIOB real
1 double precision Tak K€ BO3MOZXKHEI Yepe3 THUIl numeric, HAIIpPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpHaAKO HCIIOJIL30BATh YHCJA C IIJIaBAlOIEeM TOYKOM OIS HeHEeXKHEIX CyMM H€ PEKOMEHOYeTCsa H3-3a
BO3MOZKHEIX OIITMOO0K OKPYTJIEHUA.

3HauyeHWE money MOXKHO IIPUBECTH K THUIIY numeric 6e3 motepu TouHOCTH. [Ipeobpa3oBaHue B Opyrue
THUIIBl MOXKET ObITh HETOYHBIM M TAKKe AOJIZKHO BHITIOJIHSITHCS B [IBA dTala:

SELECT '52093.89'::money: :numeric::float8;

IMpu meneHWM 3HAYEHUS THUIA money Ha II€JI0€ YHCIIO BBIMOIHSETCSA OTOpachiBaHWe APOOHOM YaCTu
¥ TOoJNydYaeTcs Ilejioe, OmuxKaiimee K HyI0. YTOOB HOMYyYUTh Pe3yAbTaT C OKPYTJIEHWEM, BBITIOJTHUTE
meJjleHue 3HAYEeHUs C MJTaBaloIed TOYKOW UK IPUBENTE 3HAUYEHNE TUIIA money K numeric A0 JAeJIeHUS,
a 3aTeM IIPUBEOUTE Pe3ynbTaT K TUIy money. (ITocmemHu#l BapuaHT MPEOIOYTHUTEJIbHEE, TaK Kak
HWCKITI0YaeT PUCK HOTepu TOo4YHOCTH.) Korma 3HayeHWe money OENUTCS Ha OPYyroe 3Ha4YeHHWE money,
pe3ynbTaToM OyIOeT 3HayeHue TuMa double precision (TO €CTh TPOCTO YMCIO, HE MEeHEXKHAST BETUUYNHA);
OeHeXHbIEe eIUHUIIE U3MEPEHUS TIPYU OeJIEHNHU COKPAIaiTCs.

8.3. CMUMBOJIbHbIE TUNbI

Taoaumna 8.4. CHMBOJ/IbLHBIE THIIBI

Umsna OnucaHue

character varying( n), varchar( n) CTPOKa OrPaHUYEHHOU IIePEMEHHOU OJIUNHEI

character ( n), char( n) CTpOoKa (UKCHUPOBAHHOW [OIWHEI, MOOIOJHEHHAasS
npobemamMu

text CTPOKa HEOTPaHUYEHHOU ITepeMEeHHON OIUHBI

B Tab6nuiie 8.4 mepeuncieHbl CHMBOJIbHBIE THITEI 00IIIer0 Ha3HaYeHus, MOCTyIIHEIe B Postgres Pro.

SQL ompepmensieT gBa OCHOBHBIX CUMBOJIbHBLIX THIIA: character varying(n) M character (n), TOe n —
MOJIOXKUTENbHOE yuciio. O6a 3T TUIlA MOTYT XPaHUTb TEKCTOBHIE CTPOKM [JIMHOM 10 n CUMBOJIOB (He
OariT). [TonpITKa COXpaHUTh B CTOJIOIE TAaKOro Tuna 6oee OIUHHYIO CTPOKY IIPUBEHET K OIIMOKe, eCiiu
TOJILKO BCE JIMIITHME CUMBOJILI He SIBJISIOTCS mpobenaMu (Torma OHM OyAyT yCcedueHBl A0 MaKCUMaJIbHO
OOIYCTUMOM OJIMHEI). (DTO HECKOJIBKO CTpPaHHOE HCKIIUYEeHHNe NPOAUKTOBaHO cTaHmapToM SQL.) Eciu
IJIMHA COXpaHseMOM CTPOKM OKa3hIBAeTCS MeHbIle OO0BABJIEHHOMN, 3HAUYEeHMUsS THUIlAa character OyOyT
OOITOJTHATCSA Hp06eJ'IaMI/I; a THII character varying IIPOCTO COXPAaHHUT KOPOTKYIO CTPOKY.

[Tpy DONBITKE SIBHO IIPUBECTU 3HA4YEHUe K TUNY character varying(n) HUIU character (n), 4acTb
CTPOKH, BBIXOHSINAsT 3a IPaHHUIly B n CHMBOJIOB, yOalsieTCsi, He BBI3BIBasg OIMOKK. (ITO TakKe
IPOOMKTOBaAHO cTaHmapToM SQL.)

3anucu varchar (n) W char (n) SIBISIOTCSI CHUHOHMMAaMM character varying (n) ¥ character (n),
COOTBETCTBEHHO. 3allUCH character 0e3 YKa3aHUus OJIUNHBI COOTBETCTBYET character (1). Ecnu xe gnuHa
He yKa3bIBaeTCs OIS character varying, 9TOT THUI OymeT IPUHUMATL CTPOKH I000T0 pa3Mepa. ITo
OBeOeHUe SABIseTCa pacmupenueM Postgres Pro.

I[TomumMmo aTOTO, Postgres Pro mpenaraeT TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU ITPOM3BOJIbLHOU
OJIUHEL. XOTS THI text He onucaH B cTaHngapTe SQL, ero nogmepxuBaioT u HeKoTOopeie apyrue CYB]IT SQL.

3HayeHusI THIIA character (1)I/I3I/I‘-IeCKI/I OOITOJIHAKTCSA HpOﬁeHaMI/I OO0 n CHMBOJIOB M XPaHATCHA, a
3aTeM oroOpaxkalmTcsd B TakoM Bupae. OOHAKO OpPW CpaBHEHWU [OBYX 3HaA4YeHWU TUIIa character
OOIIOJIHAIOIIIN e Hp06eJ'IBI CUHHUTAIOTCS HE€3HAa4YalllUMU W UTHOPHUPYIOTCH. C IIPaBUJIaMH COPTHUPOBKHU, I'Ie
HpOGeHBHLIe CHMBOIJIBL ABJIAIOTCA 3HA4YAIllMMHK, 3TO IIOBeOEeHHEe MO2XKET IMPUBOOUTH K HEOXKHUIAHHBIM
pe3ynbTaTaM, HanopuMep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHéT true
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(ycrmoBue OymeT MCTHHHBIM), XOTsI B jokKanmu C cuMBOIN mpoGejia cUUTaeTcss OOJbIlle CHUMBOJIa HOBOM
CTpOKH. [Ipy NpuBeIeHNH 3HAYEHUS character K JPYrOMy CUMBOJIbHOMY THUILY HOIOJIHAOIIME IIPOOeIbl
OTOpPAaCHIBAIOTCS. 3aMeThTe, YTO 9THU IMPOOEJIEl Hecym CMBICTIOBYIO HarPy3KY B TUMAX character varying
¥ text M B IIPOBEPKaX II0 I1abI0HAM, TO €CTh B LIKE M PeryIspHBEIX BEIPAXKEeHHUIX.

Kakve MMEHHO CHMBOJIBI MOXKHO COXPaAHHWTL B 3THX THUIAX AAaHHBIX, 3aBUCHUT OT TOro, Kakoil Habop
CHUMBOJIOB OBIJT BEIOpPAH IIPH CO3maHuM 0a3bl HJaHHEIX. OmHAKO CUMBOJ C KomoM O (MHOTOAa Ha3bIBaeMBIH
NUL) coxpaHHTL HeIb3s, BHE 3aBUCHMOCTH OT BHIOPAHHOTO Ha®opa CHMBOJIOB. 3a MOOPOOHOCTSIMHU
ob6patuTech K Pazgemny 22.3.

[ xpaHeHUs KOPOTKOM CTpokuM (mo 126 6aiT) TpebOyeTcs OOMOMHUTENBHBEIM 1 6aliT mmioc pa3Mep
caMo¥ CTPOKH, BKITIOYAs OOIIOIHSIONIME ITPOOEITEl AJIsi THIIAa character. [IJIsT CTPOK OJIMHHEE TpPeOyeTcs
He 1, a 4 OOMONHUTENbHLIX OaiiTa. CHCTeMa MOXXET aBTOMATHUYECKH CXKHUMAaTh MOIHHHBEIE CTPOKH,
TakK 4TO (U3NYECKHH pa3Mep Ha OuUCKe MOXKeT ObITh MeHbIlle. OYeHb OIHHHLEIE TEKCTOBBIE CTPOKHU
TIePEeHOCSTCS B OTHOEJIbHBIE TaOJHIIEI, YTOOL OHYM HE 3aMeJIsiii paboTy ¢ ApyruMu cToibamu. B mob6om
cllydae MaKCHMaJIbHO BO3MOXKHHIM pa3Mep CTPOKM cocTaBiseT okoso 1 I'B. ([JomycTuMoe 3HaudeHUe
n B OOBSBJIIEHMM THUIIA JAHHBIX MEHBIIE 3TOr0 YMCJIa. JTO OOBLSCHSETCS TeM, YTO B 3aBHCHMOCTH OT
KOOUPOBKHU KaXKOHIM CHMBOJI MOXKET 3aHMMaTh HECKOJIbKO 0a¥T. Ecinu BHI KejlaeTe COXPAHATh CTPOKU
0e3 ompemenéHHOr0 mpenesa OJINHLI, UCIIONb3YUTE TUMNH text UMM character varying 0e3 yKasaHuS
IJIMHEL, a He 3agaBaiiTe Kakoe-nmubo O0bIlIoe MaKCHUMaJIbHOe 3HaYeHue. )

IToocka3ka

ITo GBICTPOOENCTBUIO 3TH TPH THIIA MPAKTUYECKH HE OTJIMUAIOTCSA APYTr OT ApPyra, He cYuTas
60JIBIIIEer0 pPa3Mepa XpaHeHUs [JIsi TUIIA C OOMOTHSIOIINME ITpo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
omepalui OjIsd IPOBEPKHU IJIWHEI IPH COXPAaHEeHUN CTPOK B CTOJIOIE C OTPAHUUYEHHOHN IINHOM. XOTS
B HeKoTophiXx CYB]I Tum character (n) paboTaeT O6vicTpee opyrux, B Postgres Pro sTo He Tak; Ha
mesie character (n) OOBIYHO OKa3bIBAETCSA Me[JIeHHEee OCTaJIbHLIX TUIIOB U3-3a 60IbIIEeT0o pa3Mepa
OaHHEBIX U O0Jiee MeJIeHHOM COPTUPOBKU. B OOJILIIMHCTBE CIIyYaeB BMECTO HEro JIy4llle IPUMEHATh
text WU character varying.

3a umHpOpMalMel O CHUHTAKCUCE CTPOKOBBIX KOHCTAHT oOpaTtutech K I[lompasmeny 4.1.2.1, a 00
UMEIOIINXCS oepaTopax U (pyHKIUAX BBl MOXKeTe Y3HaTh B ['11ase 9.

ITpuMmep 8.1. Ucnioib30BaHuEe CHMBOJIBHBIX TUIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

OIMBKA: B3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- g9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok \ 2
good | 5
too 1 | 5
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OyHKIOUA char_length paccmaTtpuBaetcsa B Paspene 9.4.

B Postgres Pro ecTh emié gBa CUMBOJIBHBEIX THUNA (PUKCUPOBAHHOMN OJIMHBI, IPUBENEHHBIE B Tabnuie 8.5.
Tum name CO3maH MO/AbLKO O/ XpPaHEHUS UOEHTUDUKATOPOB BO BHYTPEHHUX CHUCTEMHBIX TabiuIax
1 He IIpefgHa3Ha4deH OJjIid O6BI‘IH01"O IIPUMEHEHUA IIOJIE30BATEJIAMMU. B HacCTodlllee BpeMd ero OJInHa
cocTaBiseT 64 6atita (63 ASCII-cuMBoOJIa IIIOC KOHEYHBIN 3HAK), HO B HCXOOHOM Kofe C OHa 3adaéTcs
KOHCTAHTOM NAMEDATALEN. DTa KOHCTAHTa OIIPeHesIsieTCs BO BPEMs KOMIIUISALUY (M €€ MOKHO MEHSTh
B OCOOBIX CIIy4YasxX), a KpoMe TOro, MakKCHMMajbHas [OJIMHA 10 YMOIYaHUIO MOXKET ObITh yBelInueHa B
CIedyIonux Bepcusx. Tum "char" (oOpaTHuTe BHUMaHWEe Ha KaBBIYKK) OTJIUYAETCS OT char (1) TEM, UTO
OH (aKTUYECKU XPaHUTCSA B ogHOM OaiiTe. OH MCIIOIb3YETCS BO BHYTPEHHUX CUCTEMHBIX TaOIUIIaX OIS
TIPOCTHIX IEPEUYUCTIEHUN.

Taoauma 8.5. CnenmajabHbIE CHMBOJILHBIE THIIEI

Ms1 M NHCaHHU

n Pa3me Onucanue

"char" 1 6auT BHYTPEHHUU OOQHOOANUTHBIN THUT

name 64 GariTa BHYTPEHHUU THUI OIS UMEH
00BEKTOB

8.4. 1BOMYHbIE TUNbI AAaHHbIX

7151 XpaHeHWs OIBOMYHLIX JAaHHHIX ITPeOHa3HavYeH TUM bytea; cM. Tabmuiy 8.6.

Taoauma 8.6. [IBOMYHEIE THINHI JaHHBIX

HUmsa Paszmep OnucaHue
bytea 1 mnm 4 OaliTa IJIIOC caMa|OBOWYHAs CTPOKa IIepeMeHHOU
IBOMYHAs CTPOKa OJTAHEBL

[IBOMYHBEIE CTPOKU HPEACTaBIIIIOT COOOM ITI0CIEemOBaTEIbHOCTh OKTETOB (0a#iT) M MMEIOT ABa OTIUYUS
OT TEKCTOBBIX CTPOK. BO-TIEPBEIX, B ABOMYHBIX CTPOKAX MOXKHO XPaHUTh 6aiiTel ¢ KogoM 0 U OPyTUMU
«HeIrleyaTaeMbEIMU» 3HadeHUsIMU (OOBIYHO 3TO 3HAYEHWS BHE OECITUYHOTO Auama3oHa 32..126). B
TEKCTOBEIX CTPOKAaX HEJIb351 COXPAaHATh HYyJeBble 0aMTH, a TaKXkKe 3HAUEHUS U II0CJIeNOBaTEIbHOCTU
3HAYEeHUN, HEe COOTBETCTBYIOLIME BBHIOPAHHOM KOOWPOBKEe O0a3bl [IaHHBIX. BO-BTOPHIX, B OIlepalnusx
C OBOMYHBIMM CTpPOKaMu 00OpabaThIBAlOTCS OaWThl B YHMCTOM BHOE, TOTHA KaK TEKCTOBHIE CTPOKU
006pabaThIBalOTCS B 3aBUCUMOCTH OT SI3LIKOBHIX CTAHIAPTOB. TO €CTh, HBOMYHBIE CTPOKU OOJIBIIIE ITOIXO ST
II7IsT JAHHBIX, KOTOPHIE IIPOrPaMMUCT BUOUT KaK «IIPOCTO OAMTHI», @ CHMBOIbHBIE CTPOKH — [IJIsI XpPaHEHU ST
TeKCTa.

Tun bytea mogmepkuBaeT aABa dopMaTa BBOJA U BEIBOJIA: «IIIeCTHAAIIATEPUYHEIN» U TPAOUIIMOHHBIN OJIs
PostgreSQL ¢opmart «creInocnemnoBaTeIbHOCTEH». BXogHbBIE MaHHBIE HPUHUMAIOTCSI B 000ux hhopMaTax,
a ¢opMaT BHIXOOHBIX HAaHHBIX 3aBUCHUT OT IlapaMeTpa KoHpurypaimmu bytea output; mo ymomdaHuio
BHIOPAH ITeCTHaAIlaTePUYHEIN. (3aMeThTe, YTO IIeCTHAAIlaTePUYHLIN (hopMaT ObLT BBemEH B PostgreSQL
9.0; B paHHUX BEPCHUSIX U HEKOTOPHIX IIPOorpaMMax OH He OymeT paboTaTh.)

Craupmapt SQL ompepernsieT OPYyrod THUN OBOUYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJBIIOHN
OBOMYHLINA 00BHeKT). Ero BxomHOU ¢GopMaT OTIMYAeTCs OT POpMaTOB bytea, HO PYHKIIMH B OIIepPaTOPHI
B OCHOBHOM T€ XKe€.

8.4.1. LllecTHapuaTepniHbin popMaT bytea

B «mecTtHaguaTepuyHoM» (GopMaTe ABOMYHBIE HaHHBIE KOOUPYIOTCS OBYMS IIeCTHAAIATEPUYHBIMU
uudpamMu Ha 6aiT, IPU 3TOM HepBas Ludpa COOTBETCTBYeT crapiuM 4 6utam. K monydeHHOM CTpPOKe
mobaBnsieTcs mpeduKc \x (4TOOH OHA OTNIMYaach OT ¢popMaTa CIIEINOCIel0BaTEILHOCTH). B HEKOTOPBIX
KOHTEKCTaxX 0OpaTHYIO0 KOCYI0 UePTYy HYKHO 3KpaHUpPOBaTh, Tponyonuposas eé (cM. [Togpaspen 4.1.2.1).
BBoguMeble IlecTHapgUaTepuyHble ITUGPH MOTYT OBITH B JIIOOOM pErucTpe, a MexXOy IIapaMu Iudp
OOIIYCKAIOTCSI IIPOOEIbHEIE CUMBOJIEI (HO He BHYTPU Haphl U He B Hadajle IIOCIIENOBATEIbBHOCTH \x).
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3TOT (l)OpMaT COBMECTHM CO MHOZKECTBOM BHEIIHHUX HpI/IHO}KeHI/Iﬁ U IIPOTOKOJIOB, K TOMY XKe OOBIYHO
npeo6pa3yeTcsi 6bICTpee, IIO3TOMY IMPEAIIOYTUTEeJIbHEEe UCIIOIIb30BATh €T 0.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMmaT cneuynocsienoBaTesIbHOCTEMN bytea

dopMaT «CIeNIIoCcIenoBaTeIbHOCTEN» TPAOUIIMOHHO UCIIOIb30Baicsa B Postgres Pro gnsa 3sHayeHuy Tuma
bytea. B HEM IBOMYHAas CTPOKa IIPECTABISIETCS B BUIE ITocnenoBaTeibHOCTH ASCII-cuMBOOB, a 6aMTHI,
HenpencTaBuMebie B Buge ASCII-cuUMBOJIOB, IIepenaloTCs B BUIe CIIEIIoCIefoBaTeIbHOCTEeN. ITOT hopMaT
MOZKeT OBITh YIOOEeH, eCJIM C TOUKU 3PEeHUS IIPUJIOKEHUS ITpecTaBleHre 6aliT B BUe CUMBOJIOB UMEET
cMbeIci. Ho Ha mpakTuke 3TO OOBIYHO CO3TAET IyTAHUIY, TaK KaK OBOWYHLIE U CUMBOJIBHBIE CTPOKU
MOT'YT BHITJISITETh ONUHAKOBO, @ KPOME TOI'O BHIOpAaHHBINM MeXaHU3M CIIELIIOCIeN0BaTeIbHOCTEN OBOILHO
HEeYKITI0XK. [T09TOMy B HOBHIX ITPUJIOKEHUAX 3TOT (hopMaT OOBIUHO HE CTOUT UCIIOIb30BaTh.

IlepemaBass 3Ha4YeHUsT bytea B (opMaTe CIeInocjienoBaTeIbHOCTH, OalThl C OIpeneleéHHLIMU
3HAUYEHUSIMHU HeoOXO00UMO 3allMChIBATL CIIEIHAILHBIM 00pa3oM, XOTs TaK MOJNCHO 3alluCHIBATE U
BCe 3HaueHwWs. B o0meM Bupe [Osi 9TOT0 3HaYeHHe OaliTa HYKHO HpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCIIO M H00aBUTH IIeped HUM 00paTHYI0 Kocyr depTy. CaMy oOpaTHYIO KOCYIO YepTy
(cuMBOJI C OecCATHYHBIM KomoM 92) MOXKHO 3amucaTh B BHUOE OBYX TaKUX CHUMBOJIOB. B TabGmuriie 8.7
IepeyuciieHbl CUMBOIBI, KOTOPhIE HYXKHO 3allMCBEIBATh CIEINOCIeOOBaTENbHOCTIMY, W IIPUBEIEHBI
anbTepHaTUBHLIE BapUaHTHl 3allMCHU, €CIIM OHH BO3MOXKHHI.

TaOauma 8.7. CnenmocjienoBaTe IbHOCTH 3allHCH 3HAYE€HUH bytea

Tpe6OBaHm{ SKPaHUPOBAHUA HenedvamdaembvlX CHMBOJIOB OIIPEOEJIAITCA A3BIKOBBIMU CTaHOAPTaMM.
HHorma TakKue CUMBOJIBI MOTI'YT BOCIIDUHUMATECA U 6e3 CIIELITIOCIIEIOBATEJILHOCTEM.

AmnocTpodbl OOIKHEI TyOIMPOBATLCS, KaK IIOKa3aHo B Tabmuile 8.7, MOTOMY YTO 9TO 00si3aTeJIbHO [JIs
m060% TeKCTOBOM CTPOKM B KoMaHIe SQL. ITpu ob11eM pa3bope TeKCTOBOM CTPOKHM BHEIITHHE alloCTPODEI
yOHuparTCcs, a KaXKaas IIapa BHYTPEHHUX CBOOUTCSA K OOTHOMY CUMBOITY. TakuM o0pa3oM, pyHKITUS BBOOA
bytea BHOWT BCEro OOWH amocCTpPod, KOTOPHIM OoHa oOpabaThIBAaeT KaK OOBIYHEIM CHMBOJI B HAHHBIX.
Iy6nupoBaTh ke 00paTHYIO KOCYI0 UepTy IPU BBOAE bytea He TpeOyeTCsA: 9TOT CHUMBOJI CUMTAETCS
0COOBIM U MEHsIeT IIoBegeHue (YyHKIIMK BBOIOA, KaK IMoOKa3aHo B Taomuie 8.7.

B HekOoTOpHIX KOHTEKCTaxX obpaTHas Kocas 4YepTa HOoJIKHa OyOJInpoBaThCS (OTHOCUTENIFHO IIPUMEPOB
BRIIIIE), TAK KaK Ipu 00IeM pa30ope CTPOKOBBIX KOHCTAHT IlTapa TAaKWX CUMBOJIOB OyHeT CBeIeHa K
ogHOMY; cM. [logpa3men 4.1.2.1.

IlaHHBIE Bytea II0 YMOJYaHUIO BBEIBOASITCS B IIIeCTHaallaTepudyHoM ¢opmate (hex). Ecim moMeHSITh
3HaueHHe bytea output Ha escape, «HeIeyaTaeMble» OalThHI IPEACTABISIIOTCS B BUAE COOTBETCTBYIOIINX
TPEX3HAYHLIX BOCHBMEPHUYHLIX 3HAYEHWH, KOTOPLIE IIPEemBapsIOTCS OTHOM OOpaTHOM KOCOW 4YepTOM.
BonbIIMHCTBO «IleYaTaeMbIX» 0a¥TOB IIPEeACTaBISIOTCS OOBIYHBIMYU CUMBOJIAMHU U3 KIIMEHTCKOTO Habopa
CHUMBOJIOB, HallpuUMep:
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HecsaTuuHOE Onucanue Cnennocaenosarte/ihppaep IlecTHagmaTepu4YHOE
3HaYeHHe O0auTa BBOJA npeacTaB/IeHHEe
0 HyJeBoU GaMT "\000"' SELECT \x00

'"\000"': :bytea;
39 aroctpod Urrpmm '\047" SELECT \x27

"' tbytea;
92 oOpaTHas Kocas|'\\' unm '\134"' SELECT "\ [\x5¢c

qepTa '::bytea;
oT 0 mo 31 u oT 127 |«HenmeyaTaeMble» |E'\\xxx' (|SELECT \x01
mo 255 0amfTH BOChbMEPHUYHOE "\001"'::bytea;
3Ha4YeHue)
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SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuyHbM KomoM 92 (oGpaTHas Kocasi YepTa) IPU BEIBOAE AyOIUPYyeTCs. DTO UITIOCTPUPYET
Tabnuua 8.8.

Taonuma 8.8. CiennmociieqoBaTe/IbHOCTH BLIXOTHBIX 3HAYCHHH bytea

Odecaruanoe Onucanue CrnennocinenoBarejibpmaep BbIBOIHUMBIH
3HaYeHHe O0auTa BBIBOJA pe3yjabTaTt
92 oOpaTHas Kocas | \\ SELECT AN\

yepTa '"\134"'::bytea;
oT 0 mo 31 u oT 127 |«HemeyaTaeMble» |\ xxx (3HaueHue|SELECT \001
mo 255 OaMTEI OamTa) "\001"'::bytea;
ot 32 mo 126 «redyaTaeMbie» IpefcTaBjieHue WU3|SELECT ~

OamTH KJIMEHTCKOT O "\176"'::bytea;

Habopa CHUMBOJIOB

B 3aBumcuMocCTH OT HOpPHUMEHSIEMOM KIIMEHTCKOM Oubnuoreku Postgres Pro, mnsa mpeoOpa3oBaHUS
3HAYEeHUM bytea B CIELICTPOKU U 00PAaTHO MOT'YT IIOTPe00BaTHCS AOIOIHUTEIbHEIE eiicTBusA. Hanpumep,
€CJI¥ TIPUIOXKEHNEe COXPAaHSIET B CTPOKAX CUMBOJILI TEPEBOAA CTPOK, BO3MOXKHO UX TaKXKe HYXKHO Oymer
IPefCTaBUTD CIIENIOCIE0BATETbHOCTIMHU.

8.5. Tunbl paTbl/BpeMeHm

Postgres Pro mompepzkuBaeT MOMHBEIN Habop TUIIOB HaThl M BpeMeHu SQL, nmoka3aHHbM B Tabnuie 8.9.
Omnepanuy, BO3MOXKHBIE C 9TUMM TUIIaMU OaHHBIX, onucaHH B Pazzmene 9.9. Bce maTel cUuMTaAlOTCA IIO
I'puropuaHckoMy KajleHOaplo, jaxe OJs1 BpeMeHHU 00 eTro BBeIeHUs (3a JOIOJIHUTEILHEIMU CBENEeHUSIMU
obpaTtutech K Pasmeny B.6).

Ta6auna 8.9. Tunel JaThbl/BpeMeHH

Nmsa Pa3zmep Onucanue Haumenbinee |HaubGonbmiee |TogyHOCTH
3HAaYeHHe 3HaYeHHe
timestamp [ (|8 6auT mata u BpeMs|4713 mo H. 3. 294276 H. 3. 1
) ] (6e3 wyacosoro MUKPOCEKYHTIa
[ without time mosica)
zone ]
timestamp [ (|8 GauT mata m BpeMs|4713 go H. 3. 294276 H. 5. 1
D) ] with (c YaCOBBIM MHUKPOCEKyHIa
time zone TIOSICOM)
date 4 baniTa JaTa (6e3(4713 mo H. 3. 5874897 H. 3. |1 meHb
BpPEMEHHU CYTOK)
time [ ( p) 1|8 6aut BpeMs cyTok (]/00:00:00 24:00:00 1
[ without time 0e3 maThl) MUKDPOCEKyHIIa
zone |
time [ ( p) 1|12 Gaut BpemMs pmHa (|00:00:00+1559 |24:00:00-1559 |1
with time zone 0e3 IaThl), MUKPOCEKYHOA
C  4acCOBHIM
TI0sICOM
interval [116 GauT BpEMeHHOU -178000000 net 178000000 met |1
mong ] [ ( p) ] UHTEepBal MUKPOCEKYHa
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IIpumeuanue

Cranpgapt SQL TpebyeT, 4TOOBI THII timestamp HMOOpPa3yMeBall timestamp without time zone
(BpeMs 6e3 yacoBoro mosica), 4 Postgres Pro cnenyeT atomy. [ KPaTKOCTH timestamp with time
zone MOXKHO 3alMCaTh KakK timestamptz; 9TO paciuupenue Postgres Pro.

TUIBL time, timestamp ¥ interval IPUHUMAIOT Heo0s3aTeIbHOE 3HaYeHNe TOYHOCTH p, OIIpedesiollee,
CKOJILKO 3HAKOB IIOCJIe 3allsITOM MOOJIKHO COXPaHSTBhCSA B CeKyHAaX. Ilo yMom4aHHIO TOYHOCTh He
orpaHmYmBaeTCsd. [JoIyCTUMEBIE 3HAYEHUS p 1eXkaT B uaTepBasne ot 0 mo 6.

Tum interval OOHOJTHUTEJIPHO IIO3BOJISIET OTPAHUYUTL HaAOOpP COXpaHSEMBIX MOJIEH CIIEOYIOIINMH
dpazamu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeThTe, UTO €CITh YKa3aHbI U moag, © TOUHOCTE p, YKa3aHHue mong OOJIZKHO BK/IIO4WaTh SECOND, TaK KaK
TOYHOCTHh TPUMEHKUMaA TOJIBKO K CEKyHIOaM.

Tunm time with time zone ompenesyieH cTaHZapToM SQL, HO B eTro ONpelesieHUU ONMCAHBl CBOMCTBA
COMHUTEJIbHOU IIeHHOCTH. B OOJILIIINHCTBE ClIy4daeB CO4YeTaHHE TUIIOB date, time, timestamp without
time zone M timestamp with time zone YIOBJIETBOPSET BCe NOTPEeOHOCTHU B QYHKIIMOHAJIE NaT/BPpEMEHH,
BO3HUKAIOIHUE B IPUJIOKEHUAX.

Tunel abstime U reltime HMEIT MeHBIIVI0 TOYHOCTh M IIpefHAa3HAYeHHl [Jid BHYTPEeHHEro
UCIIO/Ib30BAHUSA. DTH TUIILI He PEKOMEHYeTCs UCII0Ib30BaTh B OOBIYHEIX IIPUIOKEHUIX; UX MOXKET He
OBITH B OyOyIIUX BEPCUSX.

8.5.1. Beoa paTbil/BpeMeHu

3HaYeHUs OaThl ¥ BPEMEHHW NPUHUMAIOTCS IIPaAaKTUYEeCKH B JII000M pa3yMHOM ¢dopMmaTte, BKimodas 1SO
8601, SQL-coBMmecTuMbiii, TpamunuoHHbM (Gopmar POSTGRES u pgpyrue. B HekKoTOophix ¢opMaTax
TIOPSNOK [aThl, Mecslla X rofga BO BBOOUMOM flaTe HEOOHO3HAYeH U I03TOMY MOANepKUBAETCS SBHOE
onpenenenue dopMara. [ 3TOro IIpefHa3HaveH rmapamMmetp DateStyle. Korma oH nuMeeT 3Ha4eHUe MDY,
BHIOMpPAETCST MHTEepHpeTalus MeCsSl-IeHb-TOH, 3HaYeHUI0 DMY COOTBETCTBYET OEHb-MECSI-TOH, a YMD —
TOO-MecCsI-OeHb.

Postgres Pro oGpabaTriBaeT BBOOMMBIE 3HAYEHUS OaThl/BpeMeHH Oojee TubKO, 4eM TOro TpebyeTt
ctaumapT SQL. TouHble mpaBuia pa3bopa OaThl/BpEMEHM M paclio3HaBaeMble TEKCTOBBIE IOJISI, B TOM
YHClIe Ha3BaHMUS MECSIeB, THEH HeleNln U YaCOBHIX MOSCOB OMMMCAHE B [Tpunoxenun B.

I[TomHuTE, YTO JIOOBIE BBOOWMMBIE 3HAYEHWS [OAThl M BPEMEHM HYXKHO 3aKJI0YaTh B amoCTPOQEL,
KakK TEKCTOBEIE CTPOKH. 3a OOMOJIHUTENIbHON mHpopMaluel obpatutechk K [lompasmeny 4.1.2.7. SQL
IpenyCcMaTpUBaeT CIEOVIOIINNY CUHTaKCHUC:

tun [ (p) ] 'BHaueHue'

3mech p — HeoOsI3aTENNbHOE YKa3aHue TOYHOCTH, OIpeaesIsIollee YMCJIO 3HaKOB IOCJIe TOYKY B CEKYHIaX.
ToOYHOCTE MOKEeT OLITEH OIIpeieeHa OJI TUIIOB time, t imestamp ¥ interval B mHTepBasne oT 0 go 6. Eciu
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B OIIpefesIeHNH KOHCTAaHTH TOUHOCTh He yKa3aHa, OHAa CUMTAEeTCs PAaBHOM TOYHOCTH 3HAYEHUS B CTPOKE
(H0 He Gorblie 6 nudP).

8.5.1.1. AlaThl

B Ta6mnuue 8.10 nmpuBefeHbl HEKOTOPhIE HOYCTUMbIE 3HAUEHHUS THUIIA date.

Taoauma 8.10. BBoouMsbIe OaThl

IIpumep OnucaHue

1999-01-08 ISO 8601; 8 guBapa B mo6oM pexume (
peKoMeHOyeMEIN ¢hopMaT)

January 8, 1999 BOCIPUHUMAETCS OOHO3HAYHO B JIIOOOM pexRUMe
datestyle

1/8/1999 8 ssHBaps B pexxuMe MDY u 1 aBrycTa B pekumMe DMY

1/18/1999 18 aHBapsa B pexuMe MDY; HeOOIyCTUMas maTa B
OPYTUX pekumMax

01/02/03 2 aaBaps 2003 r. B pexkuMe MDY; 1 ¢peBpans 2003 r.
B pexume DMY u 3 ¢deBpans 2001 r. B pexume YMD

1999-Jan-08 8 ssHBaps B II000M pexRuMe

Jan-08-1999 8 sHBaps B MI000M pexKuMe

08-Jan-1999 8 ssHBaps B I0O60M pexRUMe

99-Jan-08 8 sHBaps B pexuMe YMD; omubOKa B OPYTUX
pexuMax

08-Jan-99 8 siHBaps; omnOKa B peXXuMe YMD

Jan-08-99 8 aHBaps; omubKa 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 KOnuaHckuul neHb

January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpemsa

HJ’IFI XpaHEeHHs1 BpeMeHHt CYTOK 663 OaThl IIPpegHa3Ha4YeHbl TUIIBI time [ (p) ] without time zone M
time [ (p) ] with time zonefTHHtime6e3YTOHHeHHHSKBHBaHeHTeHTHHyﬁjﬂE without time zone

IomycTuMbIe BBOIMMEIE 3HAYEHHS 9THUX TUIIOB COCTOSAT M3 3allMCH BPEeMEHHU CYTOK M Heo0s3aTelIbHOTO
yKazaHus 9acoBoro nosica. (Cm. Tabmuiy 8.11 u Tabnuiy 8.12.) Eciiu B 3HaYEHWH IS TUIIA t ime without
time zone yKa3bIBAe€TCS YACOBOH II0SIC, OH IIPOCTO HTHOpHpyeTcs. Tak ke OymeT UTHOPHUPOBATHLCS
maTa, eciu e€ yKasaTh, 3a MCKIIOUYEHHEeM CJIydyaeB, KOorja B yKa3aHHOM YaCOBOM MOsiCE€ IIPHUHST
mmepexoq Ha JIeTHee BpeMsi, HalIpuMep America/New_York. B maHHOM ciiy4Yae yKasaTh JaTy HE0OXOOHUMO,
4yTOOBI CHCTEMa MOTIJIa OIPeNeNIuTh, IPUMEeHSIeTCs I 00BIYHOe HIIH JIeTHee BpeMsi. COOTBETCTBYIOIIEe
CMellleHre 4aCOBOT0 M0sICa 3alKiChIBAETCS B 3HAUEHUH time with time zone.

Taoiuna 8.11. BBoogumoe BpeMst

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 TOo Xke, uto U 04:05; AM He MeHseT 3HaueHUe
BpeMeHU

04:05 PM TO ke, 4TOo U 16:05; yacsl HOIXKHEL OBITL <= 12

04:05:06.789-8 ISO 8601, c 4acoOBBIM IIOSICOM B BUE CMEUIeHUS OT
UTC

04:05:06-08:00 ISO 8601, c 4acoBBIM IIOSICOM B BUOE CMEUIeHUSI OT
UTC

04:05-08:00 ISO 8601, ¢ 4yacoBBLIM IIOSICOM B BHIE CMEIIeHHUs OT
UTC

040506-08 ISO 8601, c 4acoBBLIM IIOSICOM B BUE CMEIeHUs OT
UTC

040506+0730 ISO 8601, c 4acoBLIM II0SICOM, 3aJaBaeMBLIM
HelleJIoOUUCJIeHHBIM cMellleHueM ot UTC

040506+07:30:00 Cmemenue ot UTC, 3amaHHOe [0 CeKyHO (He
pomyckaetcs B ISO 8601)

04:05:06 PST YacOoBOM ITOSIC 3aMaéTcss abOpeBUaTypoOu

2003-04-12 04:05:06 America/New_York YaCOBOM II0SIC 3aaeTCs IIOJIHBIM Ha3BaHUEM

Taonaumna 8.12. BBOOHMBIM 4aCOBOM IIOSIC

IIpumep OnucaHue

PST ab0peBuaTypa (Pacific Standard Time,
CraHpgapTHOe TUXO0KEaHCKOEe BpeMsl)

America/New_York IIOJIHOE€ Ha3BaHME YaCOBOI'O I104Ca

PST8PDT yKa3aHHe 9acoBOro mnosca B ctune POSIX

-8:00:00 cMellieHre 4YacoBoro mosica PST ot UTC

-8:00 cMelnieHre 4YacoBoro mosica PST ot UTC (
pacmmpenHssit popmat ISO 8601)

-800 cMmellenre d4acoBoro mosica PST ot UTC (
cTtaHmapTHBIM popmat [SO 8601)

-8 cMmenleHne dYacoBoro mosica PST ot UTC (
ctaHmapTHeZ popmat ISO 8601)

zulu IPHUHATOE Y BOEHHBIX coKpauleHue UTC

z KpaTtkass ¢opma zulu (Takxke ompemeneHa B ISO
8601)

IToppoGHee y3HaAThL O TOM, KaK yYKa3bIBaeTCs YaCOBOU I10sC, MOXKHO B ITogpaspene 8.5.3.

8.5.1.3. AaTbl n BpeMA

IMonmycTuMble 3HA4YEHUS THIIOB timestamp COCTOSAT M3 3alMCH OaThHl U BPEeMEHHU, II0CIe KOTOPOTO
MOJKET YKa3bIBAaThCS YAaCOBOM TOSIC M HEOOs3aTeTbHOE YTOYHEHWEe AD WX BC, OMPEHENSIOIee 3IMOXy
IO HaIlleW 3pH ¥ HAIly 3Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aTh M Iepel YaCOBBIM MOSICOM, HO
IpennoYTUTEeIbHee IIePBLIH BapuaHT.) TakuM oOpa3oM:

1999-01-08 04:05:06
u
1999-01-08 04:05:06 -8:00

OOIIyCTMMBIE BapHaHTHI, COOTBETCTByloInme cTaHpmapTty ISO 8601. B pomomHeHHWE K 3TOMY
nonmep>KHUBaeTCsI PacIIpPOCTPaHEHHBIN popMaT:
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January 8 04:05:06 1999 PST

Crangapt SQL pasnm4yaeT KOHCTAQHTBI THUIOB timestamp without time zone M timestamp with
time zone IO 3HAKY «+» WU «-» U CMEIIEHHIO YaCOBOTO MOsica, H0OaBIEHHOMY IIOCJIe BPEMEHH.
CrnepmoBaTeNibHO, COTJIACHO CTaHOApTy, 3alUCH

TIMESTAMP '2004-10-19 10:23:54"
OOJIZKEH COOTBETCTBOBATEL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time =zone. Postgres Pro Hukorga He aHanIM3UpPyeT COOEPKUMOE TEKCTOBOU
CTPOKH, 4TOOHI OIPENEeNnnuTh TUN 3HAYEHUS, U M03TOMy 00e 3amucu OyayT oOpabGoTaHbl KaK 3HAYEHUS
THUMA timestamp without time =zone. YTOOBI TeKCTOBasi KOHCTaHTa oOpabaThiBajach KakK timestamp
with time zone, YKaXKXHUTE 3TOT TUI SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

B KoHCTaHTe Tulla timestamp without time zone Postgres Pro mpocTto urHOpHpyeT YacoBou mnosc. To
€CTh Pe3yIbTUPYIOIIEE 3HAYEHNE BRIYUCIISIETCS TOJILKO M3 IIOJIeM OaThl/BPEMEHU U HE MOACTPauBaeTCs
IO YKa3aHHBIM YacOBOM MOsIC.

3HaYeHUA timestamp with time zone BHyTpu Bcerga xpaHarcsa B UTC (Universal Coordinated Time,
BceMupHOe CKOOPOVHUPOBAHHOE BpeMs unu BpeMs 11o ['punasuyy, GMT). BBogumoe 3HaueHUe, B KOTOPOM
SIBHO YKa3aH 4YacoBol nosc, nepesogutcsa B UTC ¢ yuéToM cMellleHHUs JaHHOTO YacoBOro mosica. Ecimu
BO BXOOHOM CTPOKE He yKa3aH 4acCOBOU IO0sC, IOApa3yMeBaeTCs 4aCOBOU IIOSIC, 3aJaHHBIN CUCTEMHBIM
napaMeTpoM TimeZone u BpeMd Tak ke nepecuuteiBaeTcsa B UTC co cMelleHdeM timezone.

Korpa 3HayeHMe timestamp with time zone BHIBOOUTCS, OHO Bcerma mmpeodpasyeTcs us UTC B TeKyIIui
YaCOBOM MOSIC timezone M OTOOpPaXKaeTCs KakK JIOKaJTbHOE BpeMs. YTOOH ITOIYyYUTh BPeMs [JIsi OPYToTro
YacoBOI0 MosAca, HY2KHO Tu60 M3MEHUTH t imezone, TMO0 BOCTIIOJIL30BATHCS KOHCTPYKLMEH AT TIME ZONE
(cM. ITogpaspgen 9.9.3).

B nmpeob6pa3oBaHUSAX MeXAy timestamp without time =zone M timestamp with time zone OOBIYHO
mpeprosaraeTcs, 4TO 3HaAYeHMEe timestamp without time =zone COOEPXKUT MeCTHOe BpeMms (Ojis
YacoBOI0 IT0sIica timezone). JIPyro¥d 94acoBOU IOSIC OJIA HpPeoOpa30BaHus MOXKHO 3aAaTh C ITIOMOIIBIO AT
TIME ZONE.

8.5.1.4. CneumnanbHbie 3HAYEeHUA

Postgres Pro mnst ymoOGCTBa WOOOepXMBaeT HECKOJIbKO CIIelWajbHEIX 3HAYEeHUH HaThl/BPeMEHH,
nepeuynciaeHHEX B Tabnuie 8.13. 3HaUeHUs infinity M —infinity mMeIOT ocoboe mpencTaBlIeHHe B
CHCTEME M OHM O0TOOPaXKalTCs B TOM K€ BUIE, TOTHA KaK APYTrue BapuaHTH ITPU YTEHUHU ITPe0o0pa3yoTCs
B 3HaAuYeHus OaThl/BpeMeHH. (B 4aCcTHOCTH, now M IMOOOOHBIE CTPOKH IIPeoOpPa3yIOTCS B aKTyaJlbHBIE
3HAYEeHUsT BPEMEHH B MOMEHT 4uTeHHus.) YTOOBl HCIIONh30BaTh 3TH 3HAYEHUS B KAa4eCTBe KOHCTAHT B
KoMaHpgax SQL, ux Hy2KHO 3aK/IH04YaTh B alIOCTPOdHI.

Ta6auna 8.13. CnenuaabHbIEe 3HAUE€HHUs MaThl/BpeMeHH

BBoaguMasi CTpoKa JonycTuMbie THIIbI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTcuéra Bpemenu B Unix)

infinity date, timestamp BpeMs IIOCjie MaKCHUMaJIbHOU
OOIIyCTUMOM OaThl

—-infinity date, timestamp BpeMs oo MUHUMAaIbHOU
OOTIYCTUMOM OaThH

now date, time, timestamp BpeMs Hayvasa TeKylieln
TpaH3aKIuu
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BBOJIHM&H CTPOKa HOHYCTPIMLIE THIIBI OnucaHue

today date, timestamp BpeMs Hadajla TEeKyIIuX CYTOK (
00:00)

tomorrow date, timestamp BpeMs Hadalla CIIeOYyIIIIuX CYTOK
(00:00)

yesterday date, timestamp BpeMsi Ha4alla IIpegbIayIInx
CyTOK (00:00)

allballs time 00:00:00.00 UTC

[ monydeHUs TeKyIllel [OaThl/BPeMEHU COOTBETCTBYIOUIEr0 THUIIA MOXKHO TaKiKe MCII0JIb30BaTh
cnenytomire SQL-coBMecTuMble (GYHKIHU: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME M LOCALTIMESTAMP. (CMm. ITompaspmen 9.9.4.) 3aMeTbTe, UTO BO BXOOHBIX CTPOKax 9Tu SQL-
byHKUIMM He pacIrio3HaIOTCH.

BauMaHue

BxopgHble 3HadyeHUsA now, today, tomorrow H yesterday BIIOJJHE KOPPEKTHO paﬁoTaIOT
B UHTepaKTuUBHBIX SQL-KOoMaHOaX, HO KOI'Ja KOMaHIBEl COXPaHSAITCA [ IIOCIeAyIoIero
BBIIIOJTHEHUS, HAIIPUMED B IOATOTOBJIEHHBIX OIl€paTOpax, IPENCTaBIEHUSX UIU ONPENeNeHUIX
dbyHKUIUM, UX I0BeJeHUe MOXKeT ObITh HeOXKUIaHHEIM. TaKas CTpOKa MOXKeT IIpeobpa30oBaThCs B
KOHKpeTHOe 3HaueHNe BpeMeHU, KOTOPoe 3aTeM OyIeT UCIIOIb30BaThCa Iopa3fio [103Ke MOMEHTa,
KOrZa OHO OBIJIO IIONIy4YeHO. B Takux ciydasx clemyeT HCIONb30BaTh ofgHY u3 SQL-byHKIHIM.
Hanmpumep, CURRENT_DATE + 1 OymeT paboTaTh HafléXkHee, 4eM 'tomorrow': :date.

8.5.2. BbiBOA paTbl/BpeMeHm

B KayecTBe BBEIXOOHOTO ¢opMaTa THUIIOB JaThl/BPEMEHU MOXKHO HMCIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpagunuonHbii popmatr POSTGRES (dpopmat date B Unix) unu German. Ilo
ymomnyaHuio BeiOpaH popmart ISO. (Cranmapt SQL Tpebyet, uTOOH HcHoib3oBasicsad umenHo ISO 8601.
Ipyroii ¢opmaT Ha3wiBaeTcss «SQL» HMCKIIOYUTEJILHO 0 UCTOPUYECKUM NpuYuHaM.) IIpuMephl Bcex
CcTHJIel BEIBOZA IepednciaeHsl B Tabmuie 8.14. Boobie co 3HaYeHUSIMH THUIIOB date M t ime BLIBOOUIIACH
OBl TOJILKO YacCTh JAThl UM BPEeMEHM M3 ITOKa3aHHLIX IIPUMEepPoB, HO co ctuieM POSTGRES 3HaueHue
maTel 6e3 BpeMeHHu BEIBOOUTCS B ¢popmMate I1SO.

Ta6aumna 8.14. Ctuiu BbIBOJA JaThl/BpeMsi

Ctunp Onucanue IIpumMmep

IS0 ISO 8601, crarnmapTt SQL 1997-12-17 07:37:16-08

SQL TPAOULIMOHHLIU CTUJIb 12/17/1997 07:37:16.00 PST

Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST

German peruoHanbHBIA CTUIb 17.12.1997 07:37:16.00 PST
IIpumeuaHnue

ISO 8601 yka3rIBaeT, 4TO AaTa OOJI?KHA OTHENISATHCS OT BpeMeHU OyYKBOW T B BEPXHEM PETrUCTpe.
Postgres Pro mpuaMMaeT 3TOT popMaT Ipu BBOAE, HO IIPU BLIBOAE BCTABJISIET BMECTO T IIPOOETT, KaK
IIOKa3aHo BHIIIEe. JTO COEeIaHO OJId YAy4lleHUsI YuTaeMoCTU U Oy coBMectuMocTtu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL m POSTGRES peHbp BHIBOOMTCS Hepen MeCSALNEM, €CIH yCTaHOBJIEH Hopsagok DMY,
a B NIPOTHMBHOM Clydae Mecsl BRIBOOUTCS Iiepen pgHEM. (Kak aTOT mapaMeTp TakxKe BIHUSET Ha
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UHTEPIIPETALINI0 BXOMHBIX 3HadeHuM, onucaHo B I[lompaspesie 8.5.1) CoOOTBETCTBYIOUIME HTPUMEPEHI
ToKa3aHH B Tabmure 8.15.

Taosuna 8.15. CorjialieHHus1 0 MOPSITKE KOMIIOHEHTOB 1aThl

ITapamMeTp datestyle ITopssimok nipu BBOAE IIpuMmep BBIBOOA

SQL, DMY nens/mecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY Mecsy/nerns/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mecan/ron Wed 17 Dec 07:37:16 1997 PST

B ¢dopmaTte ISO dYacoBo#l mosIC Bcerma OTOOpaxKaeTcsd B BHOE YHCIIOBOTO CMEMIEHHS CO 3HAKOM
OTHOCUTEJIbHO BCEMUPHOT0 KoopauHupoBaHHoro BpeMeHu (UTC); o 30H K BOCTOKY OT 'prHBUYA 3HAK
CMeIlleHUS TTOJIOKUTEJIbHEIM. CMeleHue 6ymeT oToOpaxKaTbhbCs KaK hh (TOJIBKO Yachl), €CJIM OHO 3alaéTCs
HeIBIM YUCJIOM YacCOB, KaK hh:mm, €CIIU OHO 3aHa€TCS eIbIM YHCJIOM MUHYT, UM KaK hh:mm:ss. (TpeTuit
BapHaHT HEBO3MOXKEH B COBPEMEHHBIX CTAaHOapTaX YaCOBHIX ITOSICOB, HO OH MOXKET ITOHAHOOUTLCS IITPU
paboTe c oTMETKaMHU BpeMEHH, ITPEIIIECTBYIOIIMMY IPUHSATHIO CTAHIaPTU3UPOBAHHBIX YaCOBBIX ITOSICOB.)
B mopyrux ¢opMaTax gaThl 4acoBOM MOsIC 0TOOpaxkaeTcsa Kak OyKBeHHOEe COKpalIlleHUe, eCIIU OHO IIPUHSITO
B TEKYyIIleM I1osice. B mpPOTHMBHOM ciydyae OH OToOpaxkaeTCs KaK YHCJIOBOE CMeIlleHHe CO 3HAaKOM B
crtanmaptHoM popmaTte ISO 8601 (hh unu hhmm).

CTuinb gaTh/BPEMEHHU IT0JIb30BaTEJIh MOXKET BEIOPATh C ITOMOIIBbI0 KOMaHAH SET datestyle, TapaMeTpa
DateStyle B ¢atinme koHpUTrypalmu postgresqgl.conf WK MIEePEMEHHOW OKPYXKEHUS PGDATESTYLE Ha
cepBepe UIU KIIUEHTE.

Insa Oombmiest TuOKOCTHM IHpH (GopMaTHUPOBAHUU BBEIBOOUMOM OATH/BPEMEHM MOXKHO MCIIOIE30BaTh
dyHK1IMIO to_char (cMm. Pazmen 9.8).

8.5.3. HacoBblie nosfca

YacoBele mosica W IIpaBUjla HUX IIPUMEHEHUS ONpenessioTCs, KaK BHE 3HaeTe, He TOJBbKO II0
reorpauyeckuM, HO U 110 MOJIUTUYECKUM cooOpakeHUsAM. HacoBEIE IT0siCa BO BCEM Mupe Onlnu 6ojee-
MeHee CTaHOapTU3MPOBaHbl B Hadajle IPOILLIOro BeKa, HO OHU IIPOJOJIKAI0OT IIpeTepleBaTh U3MEHEHUS,
B YaCTHOCTH 9TO KacaeTcCs Ilepexona Ha JeTHee BpeMs. [ pacuéTra BpeMeHU B mpouuioM Postgres
Pro monydyaetr ucTopuueckue CBeIeHUS O IpPaBUJIaX YaCOBHIX II0SCOB M3 PACIPOCTPaHEHHOU 6a3bl
manHBIX IANA (Olson). [Ina Oygyliero BpeMeHu NpefnojiaraeTcs, 4YTo B 3aJlaHHOM 4aCOBOM Iosice OyayT
IpOOOoKaTh OeCTBOBATh IIOCIEIHUE IPUHATEIE IIpaBUiIa.

Postgres Pro cTpemMuTCsa K COBMECTUMOCTH CO cTaHmapToM SQL B Haubosee TUIUYHEIX ciiydyasax. OgHaKo
ctaggapt SQL pmomyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMENIMBaHUKW TUIOB OaThHl U BpeMeHH. [IBe
O4YeBUOHBIE TIPOOTIEMEI:

* XoTd O Tulla date 9aCOBOU IOSC yKa3aTh HEeJIb34, 3TO MO2KHO CAeJlaTh OJIS TUIIA time. B
PeaZIbHOCTH 3TO He OYE€HBb II0JIE3HO, TaK KakK 0e3 maThl HEJTb3s TOYHO OIIpeneJInTy CMellleHue IIpu
Imepexone Ha JIETHee BpeMs.

+ Ilo yMOTYAHUIO YaCOBOH MOSIC 3aHAETCSI MOCTOSTHHEIM cMelteHueM oT UTC. ITo Takke He
MTO3BOJISIET YYECTh JIeTHEeEe BpeMs MPU apupMeTHIEeCKHUX Ollepallnil C JaTaMu, TepeceKalouMu
TPaAHUILI IETHETO0 BPEeMEeHH.

[TosTomMy MBI COBETyEM HCIIOIbh30BaTh YaCOBOU ITOSC C THUIIAMHU, BKIIIOYAIOIIMMHU U BpeMs, U AaTy. MEl
He PeKOMeHIyeM HMCIONIb30BaTh TUII time with time zone (x0T Postgres Pro mogmepzKuBaeTt ero mois
CTapbIX IPUIOKEHUU M COBMECTUMOCTHU CO cTaHmapToM SQL). [l THUIIOB, BKIIOYAIOIINX TOJBKO JaTy
UJIM TONIBKO BpeMs, B Postgres Pro npepronaraeTcsi MECTHBIM YaCOBOM ITOSIC.

Bce 3HaueHusa gaTh ¥ BpEMEHHU C 4aCOBEIM ITOSICOM mHperncTaBisioTcs BHyTpd B UTC, a npu nepemade
KJIMEHTCKOMY IIPUJIOKEHHUIO OHU IEPEBOIATCSI B MECTHOE BPEMS, IIPY 9TOM YaCOBOU IT0SIC II0 YMOJITYaHUIO
oIpenenseTcs ImapaMeTpoM KoHurypanmuu TimeZone.

Postgres Pro mo3BossieT 3agaTh 4aCOBOM ITOSIC TPEMS CIOCOOaMMU:
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* TlomHOe Ha3BaHME YAaCOBOTO I10sCa, HAIIPUMeEP America/New_York. Bce momycTumble Ha3BaHUS
IIepevrciIeHbl B IpeACTaBJIeHUH pg_timezone_names (cM. Paszgen 50.91). OnpenmeneHus 4aCOBBIX
rmosicoB Postgres Pro 6ep€t u3 mMmMpoKo pacrnpocTpaHeHHOM 6a3bl [ANA, Tak 4TO MMeHa YaCOBBIX
nosicoB Postgres Pro 6ynyT BoCIpHHUMATE U OPYyrUe IPUIIOXKEHNU.

* AOOpeBHaTypa 4acoBOTO II0sca, HallpuMep PST. Takoe olpefesieHue IIPOCTO 3aJae€T cMellleHNue OT
UTC, B oTnmu4ue OT NOJIHBIX Ha3BaHUU IOSICOB, KOTOPhIe KPOMeE TOr'0 ITOApa3yMeBaloT U IIpaBuiIa
Iepexopa Ha JieTHee BpeMs. Pacnio3HaBaeMble ab0peBUaTyphl IepeYrCIIeHEl B IIpeicTaBlIeHUuN
pg_timezone_abbrevs (cM. Pazmen 50.90). AGOpeBUATYpPHl MOKHO MCIIOIE30BaTh BO BBOTUMEIX
3HaYEeHUAX OaThH/BpeMeHU U B oIlepaTope AT TIME ZONE, HO He B IapaMeTpax KOHGUrypamuu
TimeZone u log timezone.

e Tlommmo aG0peBUaTyp ¥ Ha3BaHUM YaCOBHIX IT0SICOB Postgres Pro mpuHUMaeT yKa3aHUS 9aCOBBIX
nosicoB B ctusie POSIX, kak onucaHo B Pa3gernie B.5. 3TOT BapuaHT 0OBIYHO MeHee TPENIOUYTUTENIEH,
4yeM HCIIOJIb30BaHHe UMEHOBAHHOT'O YaCOBOI'0O I0sICa, HO OH MOXKeT OBITh eMUHCTBEHHEIM
BO3MOZKHBIM, €CJIU [IJIs HY2KHOT'0O YaCOBOT0 I0sica HeT 3anucu B 6a3e maHHBIX IANA.

Bkpartie, pasnuune Mexay abOpeBuaTypaMy M IIOJTHBIMM HA3BaHUSIMU 3aK/II0YalOTCS B CIIEOyIOIIeM:
ab0peBUaTypHl IPECTABIIAIOT onipeAeneHHbd cuur or UTC, a monHoe Ha3BaHUE ITOAPAa3yMeBaeT elle U
MEeCTHOe IIPaBUJIO II0 IIePexX0ony Ha JIeTHee BpeMs, TO eCTh, BO3MOXKHO, aBa casura oT UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IIpefCTaBiIsgeT HOIAeHb II0 MECTHOMY BpeMeHu B Heio-HopkK, uTo
IJIsT JAHHOTO OHS OBIIO OHI JIETHUM BOCTOUYHBIM BpeMeHeM (EDT umu UTC-4). Tak 4To 2014-06-04 12:00
EDT o003Ha4aeT TOT Ke MOMEHT BpeMeHHu. Ho 2014-06-04 12:00 EST 3aHa€T CTaHAAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBHUCHIEe O TOTO, IEeHCTBOBAJIO TN JIETHEE BPEMS B 3TOT JIEHb.

Maro Toro, B HEKOTOPLIX IOPUCOUKIIUAX OfHA U Ta 3Ke abOpeBHaTypa YacoBOr0 IIosica O3Hauasa pa3Hhle
coeuru UTC B pa3Hoe BpeMsi; HampuMmep, abOpeBHaTypa MOCKOBCKOTO BpeMeHU MSK HEeCKOJIbKO JIeT
o3Hauana UTC+3, a 3aTem crtana o3HadaTth UTC+4. Postgres Pro o6pabaThsiBaeT Takue ab0peBHUaTypHL B
COOTBETCTBUH C MX 3HAYEHUSIMM Ha 3aJaHHYIO JaTy, HO, KaK ¥ C IPUMEPOM BHIIIE EST, 3TO He 00s13aTEILHO
OymeT COOTBETCTBOBATh MECTHOMY IDaXkKIaHCKOMY BPEMEHHU B 3TOT OEHb.

HezaBucumMo oT (GOpMEBI, PEerucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBBIX IIOSICOB He BaxkeH. (B
PostgreSQL po Bepcuu 8.2 oH rue-To UMeNl 3HaYEeHUeE, a I'ae-To HeT.)

Hwu Ha3BaHus, HM a66peBHATyphl 9aCOBBIX IIOSICOB, HE 3AIIUTHI B CAMOM CEPBEPE; OHU CUUTHIBAIOTCS
u3 ¢ainoB KOHGUrypauuu, HaXOOAIIUXCSA B IyTAX . ../share/timezone/ M .../share/timezonesets/
OTHOCHUTEJIPHO KaTaJjiora yCTaHOBKHU (cM. Paspmern B.4).

ITapameTp koHurypaiuu TimeZone MOXKHO YCTAaHOBUTh B postgresqgl.conf UM HIOOBIM OPYTUM
CTaHOApPTHBIM CIIOCOOOM, omuMcaHHBIM B ['71aBe 18. YacoBoil mOsIC MOXKeT OBITH TaKXKe OIpemeéH
ClefyIoIMU CIlellMaJIbHBIMU CIioco0aMu:

* YacoBo# mosic Ois TEKYIIEero ceaHca MOXKHO YCTaHOBUTH C MOMOINBI0 SQL-KoMaHAE SET TIME ZONE.
9To anmbTEepHATUBHAS 3alllCh KOMaHOH SET TIMEZONE TO, 60omee cooTBeTCTBYyomasa SQL-cTaHOapTy.

* Ecnu ycTaHOBJIeHa IlepeMeHHas OKPYKeHUs PGTZ, KIIHeHTH libpq “cnonb3yioT e€ 3HadYeHue,
BEBEITIOJIHSAA IIPU IIOAKJIIOYEHUHN K CEPBEPY KOMaHOy SET TIME ZONE.

8.5.4. BBoa MHTepBaJsioB
3HaYeHUs TUMA interval MOTYT OBITh 3alIMCAHKI B CIEAYIOIIEeH pacIIupeHHon Gopme:

[Q] xommuecTBO EOHHHIIA [KOMHUYECTBO EIOHHHIA...] [HanpaBlIeHHE]

TOe xonuyecTBo — OTO YHCIJIO (BO3MOXKHO, CO 3HAKOM); enururna — OOHO M3 3HAYEHUH: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpEIE
0003HaYawoT COOTBETCTBEHHO MHKPOCEKYHOBI, MUJINIMCEKYHOBI, CEKYHObl, MUHYTHEI, 4YaChl, JHU, HeOeJIu,
MecCdanbl, TOObl, OEeCATUIIeTHSA, BeKa U TBICH‘-IeHeTI/IFI), 1100 3TH K€ CJIOBa BO MHOXKECTBEHHOM qucie,
b0 WX COKpAllleHUS; manpasrerxe MOXKET NPHUHUMATh 3HAYeHUWE ago (Hasapd) MU OBITH ITYCTHIM.
3HaK @ gaBIdgAeTCcd HeoOsi3aTenbHBIM. Bce 3aJdaHHBI€ BEJIMYHWHBI PA3JIUYHBIX €OWHHUI CYMMHUDPYIOTCSA
BMeECTe C y4YETOM 3HaKa 4YHCceJl. YKa3aHUe ago MeHSeT 3HaK BCeX ITOJIed Ha IPOTHUBOIOIOXKHBIN. DTOT
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CHHTAKCHC TaK2Ke HUCIIOJIB3YETCHd IIPU BEIBOJE MHTEPBAJIA4, €CJIU IIapaMeTpP IntervalStyle nMeeT 3HadeHue
postgres_verbose.

KonmuecTBa mHel, 4acoB, MUHYT U CEKYH[ MOXKHO ONpPEHENIUTh, He YKa3klBasd IBHO COOTBETCTBYIOIIUE
enuHuiel. Hanmpumep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.CoueTaHue
rofja ¥ Mecslla TaKXKe MOXKHO 3allucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
yvears 10 months'. (Ha camoM pesie TONIBKO 3TH KpaTKue (popMbI pa3penieHsl cTaHgapToM SQL u oHU
HUCIOJIB3YIOTCS IIPU BEIBOME, KOTfa IntervalStyle UMeeT 3HaYeHUeE sql_standard.)

HMHTepBaiIbl MOKHO TaKKe 3aIllMChIBATh B Bufe, onpemenéHrHoM B ISO 8601, mubo B «hpopMaTe C KOgaMu»,
OIMMCAHHOM B pasmgene 4.4.3.2 3TOro craHmapTa, JIu0O0 B «aJlbTepPHATHUBHOM ¢opMaTe», OMMCAHHOM B
pasgene 4.4.3.3. ®opMaT C KOgaMHU BHITTIAOUT Tak:

P xomuuecTBO emHHHIIA [ XKOIMHYEeCTBO eOgHHHNa ...] [ T [ KONHYECTBO €IHHHIA ...]]

CTpoka HoiKHa HAaYMHATBLCSI C CHMBOJIa P M MOXKET BKJII0OYaTh TakKxXKe T Ilepel BpeMeHeM CYTOK.
[MonmycTuMBle KOIOBI eQUHUI] IepeunciieHsl B Tabnurie 8.16. Kogbl emuHUI MOXKHO OIIYCTHUTh UJIM YKa3aTh
B JII0OOOM TIOPSIiIKE, HO KOMIIOHEHTHI BPEMEHM CYTOK AOJIXKHEI MATH IIOCJIe CUMBOJIa T. B 9WacTHOCTH,
3Ha4YeHHe Koma M 3aBUCHUT OT TOT0, pacoiaraeTcs W OH OO MUJIM IIocye T.

Ta6aumna 8.16. Koabl eTHHHUIT BpeMeHHBIX HHTepBasioB ISO 8601

Kon 3HavyeHHE

Y TOOBI

M MecsIH (B maTe)

\Y Henenu

D OHU

H Yachl

M MUHYTH (BO BpEMEHH)
S CEeKyHIEI

B anbTepHaTUBHOM ¢dopMarTe:

P [ rog—wmecgny—nmeHb | [ T dYacel:MHHYTH:CEKYHIObl |

CTPOKa [OJIKHAa HAUMHATLCS C P, a T pa3densieT KOMIIOHEHTHI HAThl ¥ BpeMeHH’. 3HaUeHUs BhIPaXKaloTCs
YlrcjlaMH TakK XKe, KakK 1 B gatax ISO 8601.

ITpu 3amucu MHTEPBAJILHOM KOHCTAHTHI C YKa3aHUEM mosei WJIM MPUCBOEHUM CTOJOIy Tula interval
CTPOKH C nongmu, UHTEPIIPETAUsI HEIIOMEeYEeHHBIX BEJIMUYNH 3aBUCUT OT moseii. Hanmpumep, INTERVAL '1'
YEAR BOCIIpHHHUMaeTCd KakK 1 rom, a INTERVAL '1' — Kak 1 cekyHzma. Kpome Toro, 3HayeHus «cipasa»
OT MEHBIIIEr0 3HAYAIIEro II0JIsI, 3aITaHHOT0 B OIPENEIeHUU noret, IPOCTO oTOpackiBaroTCs. Hanpumep,
B 3aIlMCHU INTERVAL 'l day 2:03:04' HOUR TO MINUTE OymyT OoTOpPOIIEHBI CEKYHOHLI, HO HE OEeHb.

CornacHo crasgmapty SQL, Bce KOMIOHEHTH 3HaudeHUs interval momXHBI OBITH OOHOTO 3HAKA, U
BeOyIIui MUHYC NIPUMEHSETCS KO BCEM KOMIIOHEHTaM; HallpUMep, MUHYC B 3alucu '-1 2:03:04'
IpPUMEHSEeTCA W K [OHIO, W K d4YacaMmM/MuHyTaMm/cekyHmaM. Postgres Pro mno3BonseTr 3amaBaTh O
pa3HBIX KOMIIOHEHTOB pa3Hble 3HAKM U TPagWUIMOHHO oOpabaThiBaeT 3HAK KaXKOOI'o KOMIIOHEHTa B
TEKCTOBOM IIPEACTaBJIEHHU OTHEJIPHO OT OPYIHUX, TakK 4YTO B JAHHOM CiIy4ae 4YacChl/MHUHYTHI/CEKYHOEL
OyOoyT CUUTATHCS MOJOXKUTENbHLIMU. ECU mapaMeTp IntervalStyle MMeeT 3HaYeHUE sgl_standard,
BeOyLIVH 3HAK IPUMEHSEeTCS KO BceM KOMIIOHEHTaM (HO TOJIbKO €CJIM OHU He comepzKaT 3HaKM SBHO). B
MTPOTUBHOM CJIydae [elCTBYIOT TPaAuIlMOHHEIe TTpaBuiia Postgres Pro. Bo usbexaHrne HEOQHO3HAYHOCTU
pekoMeHayeTcs 0o0aBNATh 3HAK K KaXI0OMYy KOMIIOHEHTY C OTPULIATEJIbHLIM 3HaYEHUEM.

3HaueHUs I0JIed MOTYT COoOmepKaTh APOOHYI0 YacCTh: HAIpuUMep, '1.5 weeks' MM '01: 02: 03.45"'.
OOHAKO IIOCKOJILKY MHTEPBAJl COOEPKUT TOJILKO TPHU IENbIX eOUHUITH (MEeCSIIh, THU, MUKPOCEKYHIIEI),
OpOOHEIE €OWHUITLEI MOJXKHEBEI OLBITL pa3gefieHbl Ha 0ojee MenKHe emuHHIL. IpoOHBIe YacTH eIHUHMII,
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IIPEBHIIIAIONINX MECSIIb, YCEKAITCS A0 eJIoT0 YKCcila MeCSIleB, HaIpuMep '1.5 years' nIpeobpa3dyeTcs
B 'l year 6 mons'. [IpoOHBIE YaCTU HeHeJib U [HEW NEepPEeCUYUTHIBAIOTCS B I[€JI0€ YMCJIO OHEU U
MUKPOCEKYH[I, U3 pacuéTa, 4To B Mecsane 30 gHel, a B cyTKax — 24 Yaca, HanpuMmep, '1.75 months'
CTAHOBUTCS 1 mon 22 days 12:00:00. Ha BEIXOZe TOIBKO CEKYHOBI MOTYT UMETh JPOOHYIO 9acCThb.

B Ta6nuie 8.17 moka3aHO HECKOJIBKO MPUMEPOB HOTYCTUMBIX BBOOUMBIX 3HAYEHUWH THUMA interval.

Tadoinuna 8.17. BBoo HHTEepBa/IOB

IIpumep Onucanue

1-2 CrangapTtHuI# ¢dopMmaT SQL: 1 rog u 2 Mecsiiia

3 4:05:06 Cranpgaptubiii popmaTt SQL: 3 oA 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds| Tpaguuuousasii popmat Postgres: 1 rom 2 mecsiia
3 oHa 4 yaca 5 MUHYT 6 CEKYyHT

P1Y2M3DT4H5M6S «®opMmaT ¢ komamu» ISO 8601: To Ke 3HAUYEHUE,
YTO U BHIIIIE
P0001-02-03T04:05:06 «AnprepHaTuBHBEIE ¢QopMmar» ISO 8601: TO Xe

3Ha4YeHHue, 4YTO U BEIIIE

Tun interval OIpencTaBjieH BHYTPU B BUIOE OTHEIPHEIX 3HAQUEHUU MECSALEB, JTHEW ¥ MUKPOCEKYHI. ITO
00BSICHSIETCST TEM, YTO YHCJIO MHEH B Mecslle MOXKeT ObITh Pa3HEIM, a B CYTKaxX MOXKeT ObITh U 23, u 25
4YacoOB B [IHU Ilepexofla Ha JieTHee/3UMHee BpeMsi. 3HaUeHUsI MecsIeB U OHEeM IIpedcTaBlIeHbl 1eJIbIMU
YHCJIaM¥, @ B MUKPOCEKYHOIaX MOTYT HPEeACTaBISAThCSA CEKYHBI C APOOHOM YacThI0. Tak KaK MHTEepPBaIIbl
OGBI‘IHO IIOJIy4alOTCA M3 CTPOKOBBIX KOHCTAHT HWJIX IIPU BBEIYUTAHUUN THUIIOB timestamp, 9TOT CH0006
XpaHEeHuda SQ)(I)GKTI/IBGH B GOJ'IBIJII/IHCTBe CJIy4aeB, HO MO2KEeT OHaBaThb HEOKHWOAaHHBIE€ PEe3YJIbTATHhI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

I7151 KOPPEKTHUPOBKHY YHCJIa MHEHM X YacOB, KOTHa OHU BBEIXOISAT 3a OOBIYHEIE T'PAHUIILI, €CTh CIeIHaIbHbIe
byHKIUYM justify_days M justify_hours.

8.5.5. BbiBOA MHTEpBaJioB

dopMaT BHIBOfla THIla interval MoxXKeT ompemensiTbCs OOHHUM M3 YETHIPEX CTUilel: sql_standard,
postgres, postgres_verbose M iso_8601. BriOpaTh HYXHBIM CTHUJIb II03BOJIZET KOMaHOa SET
intervalstyle (IO yMOT4aHUIO BHIOpPaH postgres). [IpuMepsl (OpMaTOB Pa3HBIX CTHIIEH ITOKa3aHLI B
Tabmnuie 8.18.

Ctuns sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMY cTaHZapTy SQL, ecnu 3HauYeHNe NHTepBasa
VIOBIETBOPSIET OrpaHUYEeHUIM cTaHapTa (1 comepKUT JIub0 TOJIBKO I'of U Mecsll, 1100 TOJILKO OeHb U
BpeMs, U IIPU 5TOM BCe er0 KOMIIOHEHTHI OJHOI'0 3HakKa). B IpoTUBHOM ciIydae BEHIBOOUTCS I'OO-Mecsl, 3a
KOTODPBIM UAET IaTa-BpeMs, a B KOMIIOHEHTEH! [JIsi OOHO3HAYHOCTH SBHO N00AaBIISIOTCS 3HAKHU.

BriBoz B cTHIIE postgres COOTBETCTBYET opMaty, KOTOpEIH Ovln1 puHAT B PostgreSQL mo Bepcuwm 8.4,
Korpma mapametp DateStyle umesn 3HaueHue ISO0.

BriBOo@i B cTUJIEe postgres_verbose COOTBETCTBYeT (opMaTy, KOTOPBIM ObIT IpuHAT B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHHeM MapaMeTPOM DateStyle OBITIO He ISO.
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BriBOm B cTUIiE iso_8601 COOTBETCTBYET «dopMaTy C KogaMu» OIMCaHHOMY B pa3geine 4.4.3.2 ¢dopMaTa

ISO 8601.

TaOauma 8.18. IlpuMepsl CTU/IeH BHIBOA HHTEPBAIOB

CTuiab HuTepBan rog-mecsn |AHTEpBal OoeHb- | CMenIlaHHbIN
BpeMsi HHTEepBaj
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06

postgres

1 year 2 mons

3 days 04:05:06

-1 year -2 mons +3 days
-04:05:06

postgres_verbose

@ 1 year 2 mons

©@ 3 days 4 hours 5 mins
6 secs

@ 1 year 2 mons -3 days
4 hours 5 mins 6 secs ago

iso_8601

P1Y2M

P3DT4H5M6S

P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ecth cranpmapTHBIM SQL-TUI boolean; cM. Tabmuiy 8.19. Tunm boolean MOXKET MMETh
clepyrolye COoCTossHUSA: «true», «false» m TpeTtne cocTosHUe, «unknown», KOTOpPOe IPENCTaBIIsIETCS

SQL-3Hauenuem NULL.

Taonuna 8.19. JIoruyeCcKHM THII JaHHBIX

AMmsa

Pa3mep

OnucaHue

boolean

1 6auT

COCTOSHHE: HCTHUHA HUJIN JIOZKDb

Jlornyeckre KOHCTAHTEI MOTYT IpPeACcTaBiasAThCA B SQL-3ampocax ClaegyromuMU KIIIOUEBEIMH CJIOBaMU

SQL: TRUE, FALSE u NULL.

OyHKIUSA BBOLA [OAHHBIX THUIIA boolean BOCIPUHHMAET CJEOYIONIME CTPOKOBHIE IIpenCcTaBIeHUS

COCTOSAHHUSA «true»:

true
yes
on

1

U cJiemylolue mpeacTaBieHus cocTosHus «false»:

false
no
off

0

TakxKe BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAITPpUMEP t HJIU n. PErUCTP CUMBOJIOB HE
UMeeT 3HaUYeHusI, a IpoOeTbHbBIe CUMBOJIBL B HaYasie ¥ B KOHIIe CTPOKY UTHOPHUPYIOTCH.

OyHKIIUS BEIBOJA HAaHHBIX THUIIA boolean BCErfa BRIOAET t MK f, KaK IIO0Ka3aHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnnonb30BaHHue THIIA boolean

CREATE TABLE testl
INSERT INTO testl VALUES
INSERT INTO testl VALUES
SELECT * FROM testl;

(a boolean, b text);
(TRUE, 'sic est');
(FALSE, 'non est');
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SELECT * FROM testl WHERE a;
a | b

t | sic est

KmiogyeBrle croBa TRUE M FALSE SBISIOTCS IIPEOIOYTUTEJIbHBIMH (COOTBETCTBYIOUIMMM CTaHOApPTy
SQL) mnst 3amMcu JIoru4YecKuxX KoHCTaHT B SQL-3ampocax. Ho BHI TakxXKe MOXKeTe HCIIOJIb30BaTh
CTPOKOBEIE IIpefCTaBJIeHMNs, KOTOpble AONyCKaeT CHUHTAKCHC CTPOKOBBIX KOHCTAHT, OIIMCAHHHIM B
I[Toppa3zpene 4.1.2.7, HanipuMep, 'yes'::boolean.

3aMeTBTe, 4YTO IIPHU aHalMu3e 3anpoca TRUE M FALSE aBTOMATH4YE€CKH CYHUTAIOTCS 3HAYEHUSAMH THUIIA
boolean, HO OJid NULL 3TO He TakK, IIOTOMY 4YTO €My MOXKeT COOTBETCTBOBATH JII000# THII. HOSTOMY B
HEKOTOPEIX KOHTEKCTaX MOZXKeT HOTpe6OBaTbCH IMpuBEeCTU NULL K THUITY boolean sIBHO, HAIpuMep TakK:
NULL: :boolean. C Opyro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHL K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTE B TEX KOHTEKCTaX, I'llé aHaJIn3aTOP 3aIlIpoCa MOXKET IIOHATH, YTO GYKBHHBHOG 3HAa4YeHue OOJI2KHO
UMeTh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepeyncieHuii (enum) onpenensaioT CTaTUYEeCKUN YIIOPSIOOYeHHbW HaOop 3HaYeHnH, TaK XKe Kak
U THUIIBI enum, CYLIECTBYIOIIHUE B PSife S3LIKOB MPOTPaMMMUPOBaHUSA. B KauecTBe NEPEYUCIEHUST MOXKHO
MIPUBECTU OHU HeOenu UIu Habop COCTOSHUM.

8.7.1. O6baBNneHUe NnepevumncsieHmun

Tun mepeuncneHuy co3garoTcs ¢ nomoInkio Komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
Co3pmaHHbBIE TUIIBEL enum MOXKHO MCIIOJIb30BaTh B OIIPeIeeHUIX Tabnui u QyHKIINY, KaK 1 JIIoOble IpyTrue:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy'):;

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

,,,,,, e

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsook 3HaYEeHWHN B MEPEYUCIIEHUN OTPENessieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOM ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHWM THUTA. [lepedyncieHus MOAAepPKUBAIOTCS BCEMM CTaHOAPTHLIMM OTIepaTOopaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHHIMU QyHKIMIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;
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name | current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN(current_mood) FROM person);
name

8.7.3. be3onacHOCTb TUMNa

Bce TumBl mepeduCIIEHWN CYMUTAIOTCSA YHUKAJIBHBIMU M IIO3TOMY 3HAYEHUS Pa3HBIX TUIIOB HEJIb3S
CpaBHUBATh. B3TIsTHUTE HA 3TOT IIPUMED:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OIIMBEKA: HeBepHOe 3HAaUeHHEe nOId HepeuyucrneHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OIMEBEKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENLHO HYXKHO CHe/IaTh YTO-TO IIOO00HOe, BEI MOXKeTe JIN0O0 pealn30BaTh COOCTBEHHEIN
omepaTop, Mu6o sIBHO ITpeoObpa30BaTh TUITH B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood: :text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTU peasim3auum

B meTkax 3HaUYeHUU perucrtp uMeeT 3HadyeHHue, T. €. 'happy' U 'HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEIOT 3Ha4YeHHue Hp06eHbI.

XoTs TUNBI-TIEPEUYMCIIEHUSI NOpefHa3HaudeHbl IIPeXXOe BCero [Mjis CTaTU4YeCKux HaOOpoB 3HAYeHUMH,
UMeeTCS BO3MOXKHOCThH [00aBJIATH HOBBIE 3HAUEHUS B CYLUIECTBYIOIIUU TUN-TIepedyUuCclieHue U
nepeuMeHOBEIBaTh 3HaudeHUs (cm. ALTER TYPE). Omrako ymansaTh CYLIeCTBYIOIINE 3HAYE€HUS U3
IIepeyuCiieHusl, a TaKXKe U3MEeHsATh UX IOPAOOK, HeJlb3sl — [JIA IIOJIyYeHUsI HYXKHOI'O pel3ylbTaTra
NIPUOETCS YOAIUTh ¥ BOCCO3HATh 3TO IIepeUYncleHue.

3HaueHHe enum 3aHUMaeT Ha Oucke 4 OaiTa. [IlMHA TEKCTOBOM METKM 3HAUYEHHs OTpPaHHUYeHa
rmapaMeTpPoOM KOMITMISIINKM NAMEDATALEN; B CTAHOaPTHEIX cOOpKax Postgres Pro oH orpaHHYUBaAET IJIUHY
63 GarTaMu.

ComocTaBjieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPAaHSITCSA B CHUCTEMHOM KaTaJjiore
pg_enum. OH MOZKeT OBITh IOJIE3EH B PSAOE CIIydaes.
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8.8. l’eoMeTpuyeckue Tunol

l'eoMmeTpuyeckme TUOBI HOAHHBIX MPEACTABISIOT OOBEKTHI B [OBYMEPHOM MPOCTpPaHCTBe. Bce
cymectByoIine B Postgres Pro reometrpudeckue TUIIH ITlepedncieHs B Tabnuie 8.20.
Tadoiauna 8.20. 'eomeTpUuYEeCKHE THIIBI
Nmsa Pa3zmep Onucanue IIpencraBienue
point 16 OaiT Touyka Ha IJIOCKOCTHU (x,y)
line 32 OartiTa BeckoneuHas mpsMast {A,B,C}
lseg 32 Oarita OTpesok ((x1,y1),(x2,y2))
box 32 OatiTa [TpssMOyTOIBEHUK ((x1,y1),(x2,y2))
path 16+16n 6amT 3aKpHITHIU IyTh (J(x1,y1),...)
IONOOHBIH
MHOTOYTOJIbHUKY)
path 16+16n Gaur OTKDHITHIN Iy TH [(x1,y1),...]
polygon 40+16n 6auT MHOroyronbHuUK (J(x1,y1),...)
MOOOOHBIM  3aKPHITOMY
OyTH)
circle 24 baviTa OKpPYyKHOCTb <(x,y),r> (meHTp
OKPY2KHOCTH ¥ Pajguyc)

[71s1 BBITTOTHEHUS PA3IUYHBIX T€OMEeTPUYECKUX OIlepalinii, B YaCTHOCTH MacCIITaOWpPOBaHUsI, BpallleHUS
¥ ompeneneHus nepecedeHuii, PostgreSQL mpennaraer 6oraTeiyi Ha6op QYHKIUHN U onepaTopoB. OHU
paccmaTtpuBaloTca B Pasmene 9.11.

8.8.1. Toukm

ToukM — 3TO OCHOBHOU 3JIEMEHT, Ha 0a3e KOTOPOT0 CTPOSITCS BCE OCTaIbHEIE T€OMETPUYECKUE THUIIHL.
3Ha4yeHUs TUIIA point 3allUCHIBAIOTCS B OOHOM K3 OBYX (OPMAaTOB:

Irne x 1 y — KOOPAWMHATEI TOYKHK Ha IIJIOCKOCTH, BEIPA2XKEHHEBIE YHUCJIaMU C HJ'IaBaIOH_Ieﬁ TOYKOM.

BEIBOOSITCS TOYKH B IIepBOM opMarTe.

8.8.2. NpamMmblie

[IpsimMble IPEeOCTaBISAIOTCS JIUHEUHBIM ypaBHeHUeM AX + By + ¢ = 0, roe A u B He paBHH 0. 3HaueHUs
THIIA line BBOOSATCS U BHIBOIOSTCS B CIIELYIOIIIEM BUTE:

{4, B, C}

KpOMe TOT'O, OJId BBOOA MO2KET HMCIIOJIb30BATHCA mobast U3 9TUX (I)OpM:

[ ( x1, y1) , (x2, y2) ]
((x1, y1) , (x2, y2) )

(x1, y1) , (x2, y2)

x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3fIuYHbIe TOYKHU Ha OAHHOU IIPSIMOI.

8.8.3. OTpe3ku

OTpe30K IIPEeACTaBISETCS IIapoOd TO4YEK, ONPEMeNsIoIIUX KOHIIBI OTpe3Ka. 3HaYeHUs THIla lseg

3aIMCHIBAIOTCS B OOHOM U3 ClleQyomux ¢hopM:

[ (x1, y1) ,

x2

14

yZ2 ) ]
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((x1 , y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , yi , x2 , y2
roe (x1,yl) U (x2,y2) — KOHIIEI OTpe3Ka.

BriBOmsiTCST OTPE3KM B IIEPBOM (hOpPMATE.

8.8.4. NpaMOYrosibHUKH

HpHMoyTO_TIBHI/IK IIpegCTaBideTCd OByMsa TOYKaMM, HaXOOAIMMMMCA B IIPDOTUBOIIOJIOZKHBIX €I'0 yIJiaX.
3HauYeHUs THUIIA box 3alIMCHIBAIOTCS B OOHON U3 CIIeYIOIIUX (I)OpM:

((x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , vi , x2 , y2
roe (x1,yl) U (x2,y2) — OPOTHUBOMOJIOXKHEEIE YIJIEI IPSIMOYTOJIbHUKA.

BEIBOOSITCS IIPSIMOYTOJIBHUKH BO BTOPOIi hopMe.

Bo BBOOMMOM 3HAaYE€HUU MOTYT OBITH YKa3aHHI JTI00kBIE IBa TPOTHUBOTIOJIOKHBIX yIila, HO 3aTEM OHU OyOyT
YIOPSOOYEHH, TaK YTO BHYTPHU COXPAHSATCS MPABHIN BEPXHUHN U JIEBBIM HUKHUM YTITB, B TAKOM TTOPSOKE.

8.8.5. Nyt

Iyt mpepcTaBasiioT COOOM CIMCKU COENMHEHHBIX TOodeK. IIyTu MOTyT OBITH 3aKpblMbiMu, KOTrmaa
noZpa3yMeBaeTCs, UTO IIepBasd M IIOCIEeOHSS TOYKa B CIHCKe COEeOWHEHH, WU OMKpbulmblMU, B
IPOTUBHOM CJIy4ae.

3HAaYeHU THUIIA path 3aIKUCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpM:

[ (x1 , y1 ) , ... , ( xn , yn ) 1
((x1 , y1) , .., (xn , yn ) )
(x1 , y12) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

T7ie TOYKH 3a[al0T Y3/Ibl CETMEHTOB, COCTABIIAIONIUX ITyTh. KBagpaTHbIE CKOOKY ( [ ]) YKa3bIBAIOT, YTO IYTh
OTKPHBITHIH, @ KPYTble ( () ) — 3aKpHIThIN. Korpma BHeITHHEe CKOOKY OITYCKAIOTCsI, KaK B IIOKA3aHHBIX BHIIIIE
TOCTIeIHUX TPEX ¢hopMaxX, CUUTAETCS, YTO NyTh 3aKPHITHIH.

ITyTu BLIBOOSITCSI B IEPBOM MJIM BTOPOM (OpPME, B COOTBETCTBUU C THUIIOM.

8.8.6. MHOroyrosibHUKu

MHOroyroisHUKY IPEACTABISIOTCS CIIMCKaMU TO4YeK (BepIlnH). MHOTOYTOJILHUKHY ITI0OX0KU Ha 3aKPHITHIE
IIyTH, HO XPaHATCS B IPYrOM BHUfE U [ paboTH C HUMU ITpeqHa3HaYeH OTAeIbHBIN Habop QYyHKIIUI.

3HAaYeHHU THUIIA polygon 3AIKUCHIBAIOTCS B OMHOI M3 CIEOYIOIIHUX (GOpPM:

((xt , y1 ), ... , (xn, yn) )
(x1 , y1) , ..., (xn , yn)
( x1 , y1 ;e e xn , yn )
x1 , vyl ;e e xn , yn

T7ie TOYKHY 3a7aloT y3JIl CETMEHTOB, 00pa3yIoIIuX IrPaHuIlly MHOTOYTOIbHUKA.
BEIBOOSITCSI MHOTOYTOTBHUKHY B IIEPBOM opMare.

8.8.7. OKpy>XHOCTH

OKpPYKHOCTH 3aHal0TCsS KOOpPOWHATAMH IIeHTPa UM PaguycoM. 3HAYEHUsS THUMA circle 3alMCHIBAIOTCS B
OOHOM U3 CIedyIonux ¢opMaToB:
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14 14

)

14

14

X ok X X
NN
KRR R

14

rme (x,y) — LIEeHTP OKPYXKHOCTH, a r — €€ pajauyc.

BEIBOOSITCSI OKPYZ2KHOCTH B IIepBOM dopMarTe.

8.9. Tunsbl, onuchiBaloLL e ceTeBble agpeca

Postgres Pro mpemjaraeT TUIBI JaHHBIX OJIA XpaHeHus anpecos IPv4, IPv6 m MAC, nmoka3aHHBIE B
Tab6mnurie 8.21. [I51g XpaHeHUs CETEBHIX alPEeCOB JIyYIlle NCII0Ib30BaTh 3TH TUITH, @ HE TPOCTHIE TEKCTOBLIE
CTPOKM, TakK KakK Postgres Pro mpoBepseT BBoOuUMbIe 3Ha4YE€HUS HOAHHBEIX TUIOB U IIPEOOCTaBJISET
CIIeliaJin3MPOBaHHbIE OTIEPATOPHI M QYHKUMU it paboThl ¢ HUMHU (cM. Pasmen 9.12).

Ta6aumna 8.21. Tunbl, ONHCHIBAIOIIHE CeTEeBbIe aapeca

Hmsa Paszmep OnucaHue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

inet 7 unu 19 GauT Vanw u cetu IPv4 u IPv6
macaddr 6 GaiT MAC-agpeca

macaddrs8 8 Gaiit MAC-agpeca (B popmate EUI-64)

[Tpu copTupOBKe TUNIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go agpecos IPv6, B ToMm uucne ampeca
IPv4, BkmtouéHHbIe B IPV6 unu conocTaBieHHble C HUMM, HanpuMep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-agpec y3ja U MOXKeT TaKxKe ComepzKaThb ero IIoCeTh, BCE B OOHOM
none. ITogceTs mpencTaBisieTcss YUCIOM OUT, OIIpedesioiuX afgpec CeTH B ampece y3ya (MU «MacKy
cetu»). Ecim Macka ceTu paBHa 32 [ns ampeca IPv4, Takoe 3HaueHUEe MPEeNCTaBJIIeT He MOJCEeTh, a
onpenesieHHBIN y3es. Agpeca IPv6 umerot mnury 128 6UT, I03TOMY YHHKAJIBHBIM agpec y3Jjia 3amaéTcs
c Macko# 128 6uT. 3aMeThTe, YTO KOTIfla HYXKHO, YTOOBI IIPUHUMAJIUCH TOJILKO afipeca CeTel, clenyeT
HUCIIONIBL30BaTh TUII cidr, a HE inet.

BBomuMble 3HaYeHMUS TAaKOT'O THUIIA OJONIXKHLI UMeTh opMaT IP-anpec/y, Toe IP-anpec — agpec IPv4 unu
IPv6, a y — uncno 6uT B MacKe ceTu. ECIM KOMIIOHEHT /y OTCYTCTBYEeT, MacKa CETH CYUTAETCS paBHOU 32
s IPv4 u 128 gnsa IPv6, Tak 4To 3TO 3Ha4YeHue OyeT IpefCcTaBIATh OOUH y3ei. [Ipu BEIBOOE KOMIIOHEHT
/y OIIyCKaeTCs, eClIU CeTEeBOU aZipec OIpeneseT agpec OOHOTO y3Ja.

8.9.2. cidr

Tun cidr comepXurt onpepenenue cetu IPv4 unu IPv6. BxogHble U BEIXOOHBIE (h)OPMAThl COOTBETCTBYIOT
cornamenusaM CIDR (Classless Internet Domain Routing, BecknaccoBas MexkceTeBas agpecalius).
OmnpepesnieHne CeTH 3allCHIBAeTCA B popMaTe IP-agpec/y, TOe IP-anpec — afgpec cetu IPv4 unu IPv6, a
y — 4uCIio OUT B MacKe ceTu. ECNu y He YKa3hIBaeTCsI, 3TO 3HAUEHME BLIYNCIISIETCS 110 CTapoi KJ1aCCOBOM
cXeMe HyMepalluu CeTel, HO IPU 9TOM OHO MOXKET OBITh YBEJIMYEeHO, YTOOBl B HEro BOIIIU BCe OAMTHI
BBEIEHHOTO afmpeca. Eciu B ceTeBOM afpece cIpaBa OT MAaCKM CETH OKaXyTCsI OUTHI CO 3HaYeHUeM 1,
OH OyJeT CUUTATbCS OIMOOYHBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpecoB.

Ta6mauma 8.22. IIpuMephl JONYCTHMbBIX 3HAYEHUH THIIA cidr

BBoauMoe 3Ha4YeHHe cidr BriBooguMoOe 3HaYeHHe cidr abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
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BBoaouMoe 3Ha4Ye€HHe cidr

BsIBoguMoOe 3HaYeHHE cidr

abbrev ( cidr)

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

d1f1/128

2001:418:3:ba:2e0:81ff:fe22:

2001:4f8:3:ba:2e0:81ff:fe22:
d1f1/128

2001:418:3:ba:2e0:81ff:fe22:d1f1

ffff:1.2.3.0/120

ffff:1.2.3.0/120

offff: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. Pa3aiMumA inet MU cidr

CyIlIeCTBEHHBIM pa3JIMYUEM THUIIOB JAHHEIX inet U cidr ABISETCS TO, YTO inet NIPUHUMAET 3HAYEHUS
C HEHYJIeBLIMM OMTaMU CIIpaBa OT MacCKHU CeTH, a cidr — HeT. Hampumep, 3HadeHue 192.168.0.1/24

SIBJISIETCSI OOIIYCTHMBIM [JIsI TUIIA inet, HO He OJIA cidr.

text U abbrev.

IToocka3ka

Ecnu Bac He yCcTpauBaeT BHIXOOHOM (opMaT 3HAYEHUH inet WM cidr, HOMPoOyHTe QYHKIINH host,

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJid xpaHeHuss MAC-agpeca, IpUMePOM KOTOPOT'O SIBIISIETCS aJipec CETEBOM
nnatel Ethernet (xotss MAC-appeca IpUMEHSIOTCS U OJIs OPYTUX Henel). BBoguMble 3HaUEHUS MOTYT

3a7aBaThCsA B ClIeOyomux GopmaTax:

'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 mpuMepsl OIpenessaioT OOUH U TOT XKe agpec. lllecTHaAiaTepuyHEIe UGPHI OT a A0 £ MOTYT OLITh
U B HUKHEM, U B BEpXHeM peructpe. BrBomsitcst MAC-agpeca Bcerfia B IepBoi ¢popMe.

Cranpmapt IEEE 802-2001 cumTaeT KaHOHHUYeCKON ¢dopmoii MAC-ampecoB BTOPyIO (C MHHycaMH), a
B IIepBOI (C OBOETOYMSMM) IIpeAIojaraeT oOpaTHHIM mopsamok OuT, Tak uTto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTod11Iee BpeMs 3TOMY COTJIaIlIeHUIO IIPaKTUYECKU HUKTO HE CJIeOYyeT, U YMECTHO
OHO OBIJIO TOJILKO AJISI YCTAPEBIIINX CETEBHIX IPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He mensieT
TIOPSIIOK OUT M BO BCEX MPUHUMAEMBIX (hopMaTax Ioapa3yMeBaeTCsl TPagUIIMOHHEIN TopPsgok LSB.
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I[TocnegHMe OATH BXOOHBIX Q)OpMaTOB He OIMMCAaHEBI HU B KAKOM CTaHOApPTe.

8.9.5. macaddrs8

Tun macaddr8 xpasut MAC-agpeca B dopmate EUI-64, npuMeHsSOIIMECs, HaIpuUMep, OJIS alnapaTHBIX
agpecoB nmnat Ethernet (xors MAC-agpeca MCHONB3YyIOTCA M OIS OPYTUX Lener). OTOT TUI MOXKET
npUHATE U 6-OakiToBEle, M 8-OaviToBhie ampeca MAC u coxpaHser ux B 8 Oadrax. MAC-agpeca,
3aymaHHble B 6-0OariToBoM (opmare, xpaHATcsS B (opmare 8 Gaut, a 4-piii M 5-BIM 6aMT copmepzKaT
FF u FE, cooTBeTcTBeHHO. 3aMeThTe, 4To Oas IPv6 wmcmomb3yeTcs MooudUIIMPOBAHHBIN (GopMaT
EUI-64, B koTOpoM 7-0¥ OUT monXKeH OLITH yCcTaHOBJIeH B 1 mociie nmpeobpal3oBanus u3 EUI-48. [nsa
BBITIOJTHEHUS 3TOTO U3MEHEHUS IpPefoCcTaBisgeTcs PyHKIHUSA macaddr8_set7bit. Boobile roBops, 3TOT
TUII TIPUHUMAaET JIIOOble CTPOKH, COCTOSINME U3 Iap IIeCTHaAUaTepPUUYHBIX NP (BRIPOBHEHHBIX II0
rpasunaM 6alT), KOTOPBEIE MOTYT COTJIACOBAHHO PAa3[deNIAThCS OOWHAKOBBIMU CHUMBOJIAMH ':', '-' WU
'.'. lllecTHapaTepuyHbIX IUPP OOIKHO ObITE MuO0 16 (8 Gamt), mubo 12 (6 Gait). Bemymume u
3aMbIKalolue Ipobesbl UTHOPUPYIoTCA. Huke roKkasaHbl IPIMeDPH! JOIIYCTUMEBIX BXOIHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3afaéTcsa OOUH M TOT ke aapec. s mudp ¢ a Mo f TPUHUMAIOTCSI OYKBH U B
BEpPXHEM, U B HUXKHEM perucrtpe. BrIBox Bcerpga mpencTaBiigeTCcsl B IEPBOM U3 ITOKa3aHHBEIX (OPMAaTOB.
ITocnenHue IIeCTh BXOOHBIX (OPMATOB, ITOKA3aHHBEIX BHIINE, HE SBASIOTCS CTAHOapPTU3UPOBAHHBIMU.
Yrtob6nl mpeobpal3oBaTh TpagUIIMOHHEIM 48-6uTHEIM MAC-anpec B dopmaTte EUI-48 B MogqudUIIMpPOBaHHBIN
dopmat EUI-64 nns BKIIOYEHUS B cOCTaB afpeca IPv6 B KauecTBe agpeca y37a, UCTIOJIb3yiiTe QYHKIMIO
macaddr8_set7bit:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buToBbIE CTPOKM

BUTOBEIE CTPOKH IIPENCTaBAsSIOT co0oi mociemoBaTenbHOCTH U3 1 u 0. X MOXKHO HCIIOIb30BaTh OIS
XpaHeHUus Ui 0TOOpakeHust OMTOBLIX MacoK. B SQL ecTh mBa OMTOBEIX THUIIA: bit (n) Ubit varying(n),
TIle n — TONOXKUTEILHOE IeJI0e YUCIIO.

[nuHa 3HaYEeHUS TUIIA bit JOJIZKHA B TOYHOCTY PABHATHLCS n; IPU IIONEITKE COXPAHUThH JaHHEIE OIUHHEE
WU KOopoue mpousonpeT omubka. [JaHHBIE THUIIA bit varying MOTYT MUMETh IIEPEMEHHYIO OAJUHY, HO
He NPEeBHIMIAOIIYI0 n; CTPOKU OOJIbIIEH MIWHBEL He OyAyT NMPUHATH. 3aluch bit 6€3 yKa3aHUS OJIMHEI
paBHO3HAYHA 3aIKUCH bit (1), TOrga Kak bit varying 06e3 yKa3laHUS OJIMHB IOAPA3yMEBAET CTPOKY
HeOTpaHUYEeHHOU [OJINHEL.

IIpumMeuyanue

IIpu TOMBITKE MPUBECTH 3HAaYeHHWe OMTOBOM CTPOKM K THUIY bit (n), OHO OyHOeT yCedeHO W
OOIIOJTHEHO HYJSIMHK CIIpaBa [0 OJIMHBI POBHO n OuT, omumOKu mpu 3TOM He OymeT. ITomoOHBEIM
o0pa3oM, eciu SIBHO IIPUBECTU 3HadYeHue OUTOBOM CTPOKM K TUIY bit varying(n), OHa OymeT
ycedeHa CIpaBa, eCjiu €€ [IWHA MPEBHIIAET n OUT.
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CuHTaAKCUC KOHCTAHT OWTOBBIX CTPOK onucaH B [lompasmene 4.1.2.5, a Bce OOCTymHBIE OUTOBHIE
OIIepaTopHl U GYHKIUY ITepedrciieHsl B Pa3gene 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMEKA: nnuHa OUTOBOU CTPOkH (2) He cooTBeTcTByeT Tuny bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
,,,,, fom
101 | 00
100 | 101

s xpaHeHusT OUTOBOM CTPOKU HCIIONL3yeTCs Mo 1 GalTy mjist KaxKOgoW I'PyImbl U3 8 OUT, IIOC 5 UIH
8 6alT JONOJIHUTENILHO B 3aBUCHUMOCTH OT [JIMHBI CTPOKH (HO OJIMHHBIE CTPOKH MOTYT OBITh CIKATBI MU
BBEIHECEHEI OTIOENbHO, KaK OnrcaHo B Pa3merne 8.3 mMpUMEHUTEILHO K CUMBOIBHEIM CTPOKAaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe OJ11 TEeKCTOBOro Noucka

Postgres Pro npenocrasisieT gBa TUIla OaHHBIX OJI1 [IOOOEPKKU IIOJTHOTEKCTOBOI'O IIOUCKA. TEeKCTOBEIM
TIOMCKOM HAa3BIBAETCS oIllepallus aHanu3a Habopa JoOKyMeHmMo8 C TEKCTOM Ha €CTECTBEHHOM SI3BIKE,
B pe3ybTaTe KOTOPOM HaxomsaTcs (pparMeHTH, Haubolee COOTBETCTBYIOIUIME 3anpocy. TUIl tsvector
IpeacTaBiIsieT JOKYMEHT B BUIE, OIITUMU3NPOBAHHOM [IJIs TEKCTOBOT'O IIOMCKA, a t squery IIPEeACTaBlIsIeT
3aIpoc TEeKCTOBOTO IOMCKa B IMOmoOHOM BuAe. bBosee mompoOGHO 3TO omHCEIBaeTcs B ['1aBe 12, a Bce
CBsi3aHHBIE QYHKIIUU U OIIepaTOPHI IepednciieHs B Pa3merne 9.13.

8.11.1. tsvector

3HaueHMe THUIIA tsvector COTEPKUT OTCOPTHUPOBAHHEBIN CIIMCOK HEIIOBTOPSIOUINXCS /1eKceM, T. €. CJIOB,
HOPMA/IU308dHHbIX TaK, YTO BCE CIIOBOMOPMEI CBOISTCS K OOHOI (MogpoOHee 3TO omucaHo B I'maBe 12).
CopTUpoOBKa M UCKJIIIOYEHUE IIOBTOPSIOLINXCS CJIOB IIPOM3BOAUTCS aBTOMAaTHYeCKM IIPU BBOAE 3HAYEHUS,
Kak II0Ka3aHO B 3TOM IIpUMepe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

s mpencTaBieHUS B BUOe JIEKCEM OpPOOEIOB MM 3HAKOB MHPENWHAHUS WX HYKHO 3aKIIOYUTH B
anocTpodsl:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIeOYIOMIMNX IIPUMepax MEI UCIIONIL3yeM CTPOKY B HOJlapaxX, 4TOOL He myOG/IHupoBaTh BCe
arocTpodbl B TAKUX CTPOKax.) IIpu 3TOM BKIIOYaeMEIH anmocTpod uu o0paTHYIO KOCYIO YepPTy HYXKHO
TpPony6IMPOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'

Takxke Ons 1eKCEM MOKHO YKa3aThb UX IeJIOYUCIIEHHBIEe no3ulyuu:
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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;
tsvector

'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12
'sat':4
HO3I/I].[I/IH OOBIYHO YKa3hbIBA€T IIOJIOZKEHUE UCXOOHOT'O CJIOBA B IOKYMEHTE. I/IH(I)OpMaLII/IH O PacCIIOJIOZKEeHHU N
CJIOB 3aTeéM MOZKET HCIIOJIB30BATLECA OJIAd OUEHKU 61u3ocmu. HO3I/IHI/I${ MOZKeT 3agaBaTbCd YHUCJIOM OT

1 mo 16383; Gonblre 3HAUYEHHs ITPOCTO 3aMeHsIIoTCs Ha 16383. Eciu [y OmHOM JTeKCeMEI OBazKObl
YKa3bIBAeTCSI OOHO IMIOJI0OXKEHMe, TaKoe IMTOBTOpPeHue 0TOPaCckIBaeTCH.

Jlekcemawm, Ons KOTODPBIX 3aJaHHbI IIO3UIINHK, TAK2XKE€ MOZXKHO Ha3HA4YUTh 8ecC, Bpra}KeHHBII;I GYKBaMI/I A, B,
c unu D. Bec D II0OPa3yMeBaeTCHd 110 YMOJIYaHHUIO U ITIO3TOMY OH He ITOKA3bBIBAETCHA IIPU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C
Beca 00BIYHO IIPUMEHAIOTCA OJIA OTPaXKEeHUsA CTPYKTYPEI JOKYMEHTa, HalIpUMeEDP OJId MPUOaHUuA ocoboro

3HaA4YeHHs CJIOBaM B 34drojIOBKe II0 CPDABHEHHWIO CO CJIOBaMHU B 00BIYHOM TeKcTe. Ha3HayeHHLIM BecaM
MOZ2KHO COITIOCTABUTHh YHUCJIOBEIE IIPDUOPUTETHI B (I)YHKLII/IHX PaHXKHWPOBAHUA PE3YIIBTATOB.

BaxXHo mOHMMATh, YTO TUII t svector CaM II0 cebe He BLIIOJIHSIET HOpMaJIn3alluio CJIOB; IIPpearojiaraeTcs,
YTO B COXPAaHsA€MOM 3HAYEHHUHU CJIOBA YK€ HOPMAJIN30BAHKBI ITPUJIOZKEHUEM. Hanpumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

st GONBIIMHCTBA AaHTJIOA3BIYHBLIX ITPUIOKEHUN IIPUBENEHHBIE BHIIIE CI0Ba OYOYT CYUTAThCSA
HEeHOPMAalIn30BaHHLIMH, HO OJIS t svector 9TO He BaxKHO. IT03TOMY HCXOTHBIM JOKYMEHT OOLIYHO CIIemyeT
o6paboTaTh PyHKIMEHN to_tsvector, HOPMaIUIYIOIIEH CIIOBA [/ OKUCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U sTo mogpobHee omrcaHo B ['mase 12.

8.11.2. tsquery

3HayeHUe tsquery COLEPKUT MCKOMBIE JIEKCEMBI, OObeIUHseMble JIOTUYeCKUMU onepaTtopamu & (1),
| (MJIN) u ! (HE), a Takxke omepatopoM noucka ¢pas <-> (IIPEOIIECTBYET). Takxe gomyckKaeTcs
Bapuanusa oneparopa I[IPENIIMECTBYET Buma <N>, roe N — LeJO4YUCIeHHass KOHCTaHTa, 3adarluas
pacCcTosiHUEe MeXKy OBYMs UCKOMBIMU JIEKCeMaMU. 3allCh olepaTopa <—> paBHO3Ha4Ha <1>.

711 TPYNIUPOBKU OIIEPATOPOB MOTYT HCIIOJI30BAaThCSA CKOOKM. be3 CKOGOK 3TH OIlepaTophl MMEIOT
pa3Hble IPUOPUTETHI, B mopsigke yoOuBauusi: | (HE), <-> (ITPEOIIECTBYET), & (1) u | (UJIN).

HeckonbKO IpuMEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
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'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

JlekceMaM B tsquery MOZKHO [IOTOJTHUTENIFHO COMOCTaBUTHL OYKBHI BECOB, MPU ITOM OHU OyOyT
COOTBETCTBOBATH TOJIBKO TEM JIEKCEMAM B t svector, KOTOPEIE UMEIOT KaKOU-TuO0 U3 9TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

KpOMe TOrO, B JIEKCeMaX tsquery MOXKHO HCIIOJIB30BAaTh 3HAK * [OJId IIOHMCKA I10 Hpe(i)I/IKCY:

SELECT 'super:*'::tsquery;
tsquery

3TOT 3ampoc HaAUMET BCE CJIOBA B tsvector, HAYMHAIIIUECS C IPUCTABKHU «SUPET».

AmnocTpodr! B leKCeMax 3TOr0 THITa MOXKHO HMCIIOIb30BaTh TaK JKe, KaK U B JIeKCeMax B tsvector; M TaK
e, KaK U [IJIsI THIIA t svect or, HEOOXOAMMAas HOPMaIX3aIlKs CI0Ba M0JIXKHA BEIIOIHATLCS OO0 IPUBEOESHMS
3HAYEHUs K TUIY tsquery. [IJIT TAaKOM HOPMaM3alU¥ YIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO PYHKIUA to_tsquery OymeT o6pabaThiBaTh IPe@UKCH ITOJ0OHO IPYTUM CII0BaM, IIO3TOMY
cllefyolllee CpaBHeHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) Q@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npeo6pa3yeTc;1 CTeMMEPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

'postgradu':1 | 'postgr':*

¥ 9Ta IMpHUCTaBKa HaXOOUTCS B ITpeoOpa30oBaHHOM (GopMe CJioBa postgraduate.

8.12. Tun UUID

Tun maHHBIX uuid COXpaHsSEeT YHUBepcasibHbBle yHUKalbHBIe uueHTudukatopwsl (Universally Unique
Identifiers, UUID), onpenmenénnrie B RFC 4122, ISO/IEC 9834-8:2005 m cBsA3aHHBIX CTaHOapTax.
(B HekoTophlx cucteMax 3T0 Ha3biBaeTca GUID, rmobGaiibHBIM YHUKAJBHBIM HIOEHTUPUKATOPOM.)
9ToT umeHTU(UKATOP IpeAcTaBnseT coboii 128-6uTHOe 3HauYeHUE, TEeHEPUPYEMOE CIelHaIbHBIM
aJITOPUTMOM, NPAKTUYECKU TapaHTUPYIOIIUM, UTO 3TUM K€ aJITOPUTMOM OHO He OyHeT IOIydeHO
Oosnpille HUTOe B Mupe. TakuMm o6pa3oM, O5TU UAOeHTUDUKATOPHI OyOYT YHUKAIbHBIMU U B
pacrpeneniéHHBIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e AaHHHIX, KaK 3HAYEHUS TeHepaTOpPOB
TI0C/IeA0BaTEJIbHOCTEN.

UUID 3anucheiBaeTcsi B BHUOE IIOCJIEOOBATEIbHOCTH INMEeCTHAAIATEePUYHBIX HUDP B HUIKHEM PETUCTpe,
pa3fen€HHBIX 3HaKaMU MUHYCa Ha HEeCKOIbKO I'PYIIN, B TAKOM IIOpsAKe: rpylma u3 8 uudp, 3a Hell Tpu
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rpynns u3 4 nudp u, HakoHel, rpynmna u3 12 nudp, 94To B cymMMe cocTaBiasgeT 32 nudpH ¥ IpeacTaBiIsgeT
128 6urt. [Tpumep UUID B 3TOM CTaHOapTHOM BHUE:

aleebc99-9c0b-4ef8-bb6d-6bb9bd380all

Postgres Pro Takxke mpruHUMaeT albTePHATHBHBEIE BApUAHTH: IIMPH B BEPXHEM PETUCTPe, CTaHOaPTHYIO
3amKCh, 3aK/IIOYEHHYI0O B QUTYpPHBIE CKOOKH, 3amuch 0e3 MUHYCOB HJIM C MUHYCAaMH, Pa3OesIsioiuMU
mio0Ble TPYIIIH U3 YeTHIPEX 1mudp. Hampumep:

AOEEBC99-9COB-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9bd380all}
al0eebc999c0b4ef8bb6dbbb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BriBomuTCS 3HAUEHHE 3TOr0 THIA BCErfa B CTaHTAapPTHOM BHE.

B Postgres Pro BcTpoeHbI GYHKIIUY XpaHeHUs 1 cpaBHeHUA uneHTudukatopoB UUID, HO HET BHYTPEHHEH
dyuruu resepupoBanusa UUID, moToMy 4TO He CyLIIECTBYET KaKOTO-TO €OWHCTBEHHOT'O aJrOpUTMa,
HOOXOomsaIIero Ojs Bcex npunoxeHuid. CreHepupoBath UUID MOXKHO C IOMOIIBIO OONOJIHUTEIBHOTO
mopmynsa uuid-0ossp, B KOTOPOM peajrl30BaHBl HECKOJBKO CTAHOAPTHEIX aJITOPUTMOB, a MOXKHO
BOCIIOTb30BAaThCSI MOMYJIEM PYCrypto, rae Toxke ecTh QyHKIMA reHepupoBanus ciaydaiinbix UUID. Kpome
TOTO, MOXKHO CHEeJIaTh 9TO B KJIMEHTCKOM IIPUIOXKEHWHU UK B OPYTrod OuOIMOTEeKe, MOOKITIOUEHHON Ha
CTOpPOHE cepBepa.

8.13. Tun XML

Tum xml mpeOgHa3Ha4YeH [Oys XxpaHeHus XML-maHHBIX. Ero mperMyliecTBO IO CPAaBHEHUIO C OOBIYHBIM
THUIIOM text B TOM, YTO OH ITPOBEPSeT BBOOUMBIE 3HAUEHWS Ha HOIIYCTUMOCTH IO ImpaBuiaM XML u
st paboThl C HUM ecTh TunmoOe3onacHble QyHKIMYN; cM. Pasgen 9.14. [ UCIIOIb30BaHMUs 3TOTO THUIA
OUCTPUOYTHUB MOJIZKEH OBITh CKOMIIUIMPOBAH B KOHPUTYpAllMK configure —--with-libxml.

Tun xml MOXKET COXPaHATh IIPaBHUIBHO OGOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTaHOApPTOM
XML, a Takxke ¢GparMeHTH <«COOEPIKUMOIO», OIpedesiseMble KakK MeHee OrpPpaHUYeHHBIE «Y3/bl
dokymeHma» B Momenu gaHHbx XQuery u XPath. [IpyruMu cjioBaMu, 3TO O3Ha4aeT, YTO BO parMeHTax
COIEPKUMOT'O MOXKET OLITh HECKOJIBKO 3JIEMEHTOB BEPXHETO YPOBHS MIM TEKCTOBBIX Y3JI0B. fABisieTCS
JIM HEKOTOpOe 3HaueHMWe TUMa xml IIOJHBEIM HOKYMEHTOM MJIM (PparMeHTOM CONEPKUMOTO, ITO3BOJISET
OIIPEAEJINTh BhIpAaXKeHUue xml-3uHayeHHe 1S DOCUMENT.

HNHudopmMaliniio 0 COBMECTUMOCTH U OTPAaHUYEHHUSIX TUIIA JAaHHBIX xml MOXKHO HaWTu B Pa3mene D.3.

8.13.1. CozpaHue XML-3HauyeHuH

YToO6BI TONYYUTH 3HAUEHUE TUNA xm] U3 TEKCTOBOU CTPOKU, UCIIOIb3yUTE PYHKIINIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } value)
[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

Xot4 B cranmapTe SQL onucaH TOIBKO OOUH CI0C00 TpeoOpa30BaHus TEKCTOBRIX CTPOK B XML-3HaueHUs,
cunenuduueckuil cuatakcuc Postgres Pro:

xml '<foo>bar</foo>"
'<foo>bar</foo>"::xml

TOXKE OOIIyCTHUM.
Tum xml He IpPoBepsieT BBoOuMEIe 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBneHus

THUIIa JOKYMeHTa), JaxXke eCJIM B HUX IIPUCYTCTBYIOT cchllika Ha DTD. B HacTosiIiee BpeMs B PostgreSQL
TaKxKe HeT BCTPOEHHOM MOANEePKKH APYTUX Pa3HOBUOHOCTEM cxeM, HanpuMep XML Schema.
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O6paTHas oIlepanus, MOJIydYeHHe TEKCTOBOM CTPOKHW M3 xml, BHIIIOIHSETCS C IIOMOIIBIO (YHKIUHU
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } sHavenwe AS THI )

3Oech OONMyCTUMBIN Tum — character, character varying UM text (MJIA UX IICEBOOHUMEI). I B fTaHHOM
cnydae craHmapT SQL mpemycMaTpHBaEeT TOJIBKO OOMH CIoco0 mpeoOGpa30BaHMs xml B TUII TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3BosseT IpocTo IPHUBECTH 3HaUYEHNE K HY2KHOMY THUITY.

IIpu mpeob6pa3oBaHMM TEKCTOBOM CTPOKU B TUMI xml WUIM HAoO0poT 06e3 HCIIOIb30BaHUS (GYHKIIUN
XMLPARSE ¥ XMLSERIALIZE, BBHIOODP pexuMa DOCUMENT HJIM CONTENT OHpefenseTcs IIapaMeTpoM
KoHpurypanuu ceanca «XML option», yCcTaHOBUTL KOTOPBEIM MOIKHO CJIeAyIOIIed CcTaHOapTHOUI
KOMaHIOu:

SET XML OPTION { DOCUMENT | CONTENT };
UJIM TaKOo¥ KOMaHIou B myxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

[lo yMonm4aHMIO 3TOT IapaMeTp UMeeT 3HaueHue CONTENT, TakK 4YTO HOOIIycKaioTcs Bce (popmbl XML-
OAHHBIX.

8.13.2. O6paboTka KOAMPOBKHU

Ecnu Ha cTOpOoHE cepBepa M KiHeHTa M B XML-gaHHBIX UCIIONB3YIOTCSA pa3Hble KOOUPOBKM CHUMBOJIOB,
C 9TUM MOTYT BO3HHKaATh Ipobiembl. Korma 3ampochl IIepemaloTcs Ha CepBep, a UX Pe3yJIbTaThl
BO3BpalllaloTCA KJINEHTY B OOBIYHOM TEKCTOBOM pexkuMe, Postgres Pro npeobpa3yeT Bce niepefaBaeMble
TEKCTOBBIE HaHHBIE B KOOWPOBKY [/ COOTBETCTBYIOILEM CTOPOHBI; cM. Pazmen 22.3. B ToM uucne
9TO MPOUCXOAUT U CO CTPOKOBBLIMHU IIpeAcTaBleHusIMU XML-TaHHBIX, TOHOOHLIMU TEM, YTO ITOKa3aHBI
B mOpemboymiux mnpuMmepax. OOBIYHO 3TO O3HAYAET, YTO OOBSIBIEHUS KOOUPOBKHU, COMEpPKaIIUecs B
XML-maHHBIX, MOTYT HE COOTBETCTBOBATL IENCTBUTEIPHOCTU, KOTHa TEeKCTOBas CTPOKa mpeodpa3yeTcs
W3 OOHOM KOOWPOBKM B APYryl0 IIpM Ilepefade OaHHBIX MeXAy KIHNEeHTOM M CepBEepOM, TaK Kak
nomoOHbIe BKITIOUEHHBIE B JaHHBIE OOBSBJIEHUS He OYOyT M3MEHEeHBl aBTOMaTU4decKu. sl pelieHus
9TOM ITPOOJIEMHBI OOBABIEHUSI KOOUPOBKHU, COEPKAIINECS B TEKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT xml,
IIPOCTO UZHOPUPYIOMCA U Ipepnonaraercs, 4To XML-comepKuMoe IPEenCcTaBIEHO B TEKYIIEN KOOUPOBKE
cepBepa. Kak crmemcTBue, Oy IIPaBUIBHOM 00pPabOTKH TaKHUX CTPOK ¢ XML-OaHHBIMH KIIHEHT OOJIKEH
mnmepemaBaTh UX B CBOEH TeKylled KomupoBKe. [IJIsi cepBepa He BaxHO, OyHeT Hu KJIMEHT [JIsi 3TOTO
mpeoOpa30BLIBAaTh MOKYMEHTHl B CBOIO KOOWPOBKY, WM HU3MEHHUT €€, Impexae 4YeM IiepefaBaTbh eMy
OaHHBIE. HpI/I BEIBOIE€ 3HAYEHUS TUIla xml HE comepzxar 0OBSABIICHUS KOOMPOBKH, a KJIMEHT OOJIZKEH
IIpenroaraTth, 4TO BCe JaHHBIE IIOCTYIIAIOT B €0 TeKyLueﬁ KOOHUPOBKE.

Ecnu nmapaMmeTps! 3anpoca IIepefarTcsa Ha CeEPBEP U OH BO3BpAalllaeT Pe3yJIbTaThl KJIIMEHTY B IBOMYHOM
pexuMe, KOOUPOBKA CUMBOJIOB He IIpeo0pa3yeTcsi, TaK YTO BO3HUKAET Apyrasi CUTyalus. B aTom cinydae
00bsIBIIEHNE KOOUPOBKK B XML mpuHMMaeTCs BO BHMMaHME, a €ClId ero HeT, TO HmpeAroaraeTcs, 4To
maHHble 3akogupoBaHbl B UTF-8 (3T0 cooTBeTCcTBYeT cTaHmapTty XML; 3ameTwsTe, 4yTO Postgres Pro He
nonmepxuBaeT UTF-16). IIpu BeIBOofe B maHHBIe OymeT moOaBieHO 00bsSIBIE€HNE KOOUPOBKY, BRIOPAaHHOM
Ha cTopoHe knueHTa (Ho ecnu 3To UTF-8, 00bsABNIEHNE OYOET OMYIIEHO).

Cawmo coboit, XML-marHbIE B Postgres Pro 6ymyT o6pabaTEBaThCs ropa3no 3¢ deKTuBHee, Korga u B XML-
OaHHBIX, M Ha CTOPOHE KJIMEHTa, ¥ Ha CTOPOHE CepBepa UCIIONIb3YeTCS OfHa KOOUPOBKA. Tak KaK BHYTPU
XML-mauuble npencraBnsiorcsa B UTF-8, onmTuManbHEIM BapuaHT, KOTOa Ha CepBepe TakxXKe BheIOpaHa
komupoBka UTF-8.

BHHUMaHHue

Hekortoprie XML-GpyHKIMM CIOCOOHBI paboTaTth uCKIouuTenbHO C ASCII-maHHBIMU, €CHu
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 3TO M3BECTHAsA 0COOEHHOCTH QYHKIIUM xmltable ()
u xpath ().
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8.13.3. ObpaweHue K XML-3HauYeHusam

Tun xml oTnIMYaeTCcsa OT OPYTHX TeM, YTO [AJIA Hero He onpefeieHbl HUKaKWe OIepaTOphl CPaBHEHUS,
TakK KaK YETKO OIPEeIeIéHHOT0 M YHUBEPCAJIbHOI'O aJirOpuTMa CpaBHeHUsT XML-maHHBIX He CYIIEeCTBYET.
OpHO U3 CIeOCTBUM 9TOT0 — HEeJIb35 OTHUILTPOBATE CTPOKK TAOIUIIEI, CPABHUB CTONIOEI] xml C HCKOMBIM
3HaueHueM. [1oaToMmy OOBIYHO XML-3HaYEeHUS OOKHBI OOMOJHSATHCS OTHEJIBbHBIM KIIIOUEBBIM IIOJIEM,
Hampumep ID. MoxXHO TakxXe CpaBHHBAaThb XML-3HaueHus, mpeodpa3oBaB HMX CHadajlla B TEKCTOBEIE
CTPOKH, HO 3aMeThTe, YTO C YIETOM crelnudpuku XML-gaHHBIX 9TOT METOO MPAaKTUYECKHU OECII0JIe3eH.

N3-3a 0OTCYTCTBUS ONIEPATOPOB CPAaBHEHUS IS THIIA xm1, AJISA CTOJIOIA 3TOT0 TUIIA TaKKe Helb3s CO30aTh
uHpekc. [ToaToMmy, Korga TpedyeTcs ObICTPHIM moucK B XML maHHBIX, 000MTH 3TO OrpaHUYeHNe MOXKHO,
MpPUBENs MaHHBIE K TUILy TEKCTOBOM CTPOKU U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JIMOO MPOMHAEKCUPOBAB
BrIpaxkeHue XPath. KoHeuHo cam 3ampoc mpu 3TOM CJieyeT U3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHIEKCUPOBAHHOMY BBIPAXKEHUIO.

71 yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO HCIIO/Ib30BaTh PyHKIMU ITIOJTHOTEKCTOBOTO IIOKCKa
B Postgres Pro. OmHako 9T0 TpebyeT onpeaesIEHHOM ITOATOTOBKY AaHHBIX, YTO AuCTpudyTuB Postgres Pro
IOKa He MMoagepKuBaer.

8.14. Tunbl JSON

Tunet JSON npepHasHaveHH a1 xpaHeHus maHHbIX J[SON (JavaScript Object Notation, 3amucs o6beKTa
JavaScript) cornacuo cranmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUIIE text, HO TUOH J[SON
JIy4Ille TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBOOUMOe 3HaueHue ¢popmaty JSON. [ paboTe ¢ HUMU
€CTh TaKXe HeCKOJIbKO CIIelHalbHbIX QYHKIINY U onepaTopos; cM. Pa3men 9.15.

CyiiecTBYIOT OBa Tula maHHBIX JSON: json M jsonb. OHM IPUHUMAIOT Ha BXOO NOYMU OOUHAKOBEIE
HaOOpPHE 3HAYEHUH, a OT/IMYAIOTCS TIJIaBHBIM 00pPa3OoM C TOYKU 3peHHus 3PpPeKTUBHOCTH. THUI json
CoXpaHsieT TOYHYI0 KOITHIO BBEIEHHOIO TEeKCTa, KOTOPYH (YHKIMH 00pabOTKH MOIXKHEI pa3dupaTh
3aHOBO IIPH KaXKOOM BBIIIOJTHEHWHM 3aIlpoca, TOrfda KaK JaHHBIE jsonb COXPaHSIOTCSA B Pa30OpaHHOM
OBOMYHOM (popMaTe, 4YTO HECKOJILKO 3aMefIjIsieT BBOM M3-3a IPeoOpa30BaHus, HO 3HAUUTEIbHO YCKOPSET
00paboTKy, He Tpebysi MHOTOKpPaTHOTO pa3bopa TekcTa. Kpome TOro, jsonb nmoggepKuBaeT MHAEKCAIIUIO,
YTO TOXKE MOXKET OLITH OYEeHb II0JIE3HO.

Tak Kak TUII json COXpaHSAET TOYHYI0O KOIMIO BBEOEHHOTO TEKCTA, OH COXPaHSAeT CeMaHTUYEeCKHU
He3Haualre Ipo0esbl MeXay 3JIeMeHTaMH, a TakK¥XKe Nopsamok kiodel B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COHNEPKUT IOBTOPSIOIINECS KIIIOYM, 3TOT TUII COXPAHUT BCe Ilaphl KII0Y/3HadYeHUe.
(Oyukmu 06paboTKu OyOyT CUMTATh OEHUCTBUTENILHOM IIOCJIEOHIO Iapy.) THI jsonb, HAIPOTHB, He
coxpaHsieT MPOOEeIkl, MOPSIIOK KITI0Ueld W 3HAUYEHUs C OyOIUpPYOMIUMUCSA KiTlodaMu. Eciu BO BXOOHBIX
OaHHBIX OKA3bIBAIOTCS OYyOIUPYIOIINECS KITIOUH, COXPAHSIeTCS TOJILKO II0CIeqHee 3HaUYeHue.

7151 GONBIIMHCTBA NPUJIOKEHUN NPEANOUYTUTENIbHEee XpaHUTh maHHble JSON B THUIle jsonb (ecim HeET
0COOBIX MPOTHUBOIIOKA3aHUM, HallpUMeD BaKHEI ITPEXKHUE IPEATI0IOKEHNS O TIOPSAOKE KITI04Ye 00 bEKTOB).

Postgres Pro mo3BoniseT MCIIOIb30BaTh TOJBKO OOHY KOOUPOBKY CHMBOJIOB B 0a3e HaHHHBIX, IO3TOMY
maaHbIe JSON He GyOyT ITOJTHOCTHIO COOTBETCTBOBATH CIelM(UKAIINY, €CJIM KOTUPOBKa 0a3bl JaHHBIX HE
UTF-8. [1pu aToM Heb3st OyAeT BCTaBUTh CUMBOJIHI, HEIPECTaBUMEIE B KOOIUPOBKE CepBepa, 1 Hao60poT,
IOIIYCTUMEIMH OYIYT CHUMBOJIBL, IIpeiCTaBUMbIEe B KOIUPOBKe cepBepa, Ho He B UTF-8.

RFC 7159 pa3spemaet BKodaTh B CTpoku JSON cmennocrienoBaTenbHocTy Unicode B BUOE \uXXXX.
B ¢yHKIMIO BBOmA OIS THUIIA json 3THU CIELIIOCIIeNOBATEIbHOCTHU [OITyCKAIOTCSI BHE 3aBUCUMOCTHU
OT KOOWPOBKM 0Oa3bl MaHHBIX, U IIPOBEPSIETCS TONBKO ITPABUIIBHOCTH MX CHHTAKCHCA (3a \u [OJIZKHEI
clefoBaTh YeTHIpe IIeCTHaAaTepUyHBIX IHUGPH). OpmHako (QyHKIMA BBOOa IJIA THUMNA jsonb 0Oojee
CTporasi: OHa He [OIIyCKaeT crenmociuaenoBaTenbHocT Unicode anst He ASCII-cuMBOI0B (CUMBOJIOB IIOCIIE
U+007F), ecnu KogupoBKa 6a3wl gaHHbIX He UTF8. Tun jsonb TakXke He mpuHUMaeT \u0000 (Tak KakK 3TO
3HaAYEeHNe He MOXKeT OBITh ITPeACTaBIeHO B TUIle text Postgres Pro) u TpebyeT, 4TOOBI CyppOTraTHEIE ITaphl
Unicode ucnomb30BaIuCh OJiS IIPENCTaBI€HUS CHUMBOJIOB BHE OCHOBHOM MHOTOS3BLIKOBOM IIJIOCKOCTH
(BMP) mpaBunbHO. KoppekTHbie cnenmociaenoBaTebHOCTH Unicode mpeoOpa3yioTcs [OyIsi XpaHEeHUsS B
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cootBeTcTBytomMi cuMBon ASCII unu UTF8 (a3To mompa3yMeBaeT CBOpauMBaHUE CYppPOTaTHBIX IIap B
OOUH CUMBOJI).

IIpuMmeyanue

Muorue wu3 ¢yuknuii ob6pabotku JSON, onucanHeie B Pasmene 9.15, mnpeobpa3yioT
cueunocnenoBatebHOCTH Unicode B OOBIYHBIE CHUMBOJIBI, IO3TOMY MOTYT BhIaBaTh MOTOOHEIE
omuOKY, maXke ecliu UM Ha BXOL IIOCTYIaeT THUII json, @ He jsonb. To, YTO GYHKIINUSA BBOZA B THUII
json He IPOU3BOOUT ITUX IIPOBEPOK, MOKHO CUUTATh UCTOPUUECKUM apTedaKToM, XOTS 3TO U
IIO3BOJISIET MPOCTO COXPAaHATEH (HO He oOpabaTeiBaTh) B JSON cmemnkonsl Unicode B 6a3e maHHBIX
¢ kogupoBkoi He UTF8. Boobie ke, 110 BO3MOXKHOCTH CclefyeT u3beraTtb CMEIIEeHUs CIIEIIKOI0B
Unicode B JSON ¢ kogupoBKo# 6a30i manHEX He UTF8.

ITpu mpeobGpa3zoBaHuy BBOOUMOTO TeKcTa JSON B TUII jsonb, MPUMHUTHUBHBEIE TUIILI, onucaHHble B RFC
7159, nio cytu oTobpaxkaroTcs B cobcTBeHHBle TUNIE Postgres Pro kak nokasano B Ta6nune 8.23. Takum
0o0pa3oM, K COmep:KUMOMY THUIIA Jsonb NPEIbABASIOTCS HEKOTOpPhIE AOIMOJHUTENbHBEIE TpebOoBaHUS,
OIPOOUWKTOBAHHBEIE OTrPaHUYEHUSIMHM IIPEOCTaBJI€HUS HUIXKeJleXalller0 THIAa MHAHHBIX, KOTOPHEIE He
pacIpoCTPaHsSIOTCS HU Ha TUN json, HU Ha ¢opmaTt JSON BooOmie. B wacTHOCTHM, TUI jsonb He
IPUHMMAaET 4YHCIa, BEIXOAAIINE 3a Juala30H TUlla JmaHHBIX Postgres Pro numeric, Torga Kak € json
TAaKOT0 OTpaHUYEeHUs HeT. Takue orpaHnYeHUus, HaKlaablBaeMble peanu3anyel, JOIIyCKaloTCsa COrJIacHO
RFC 7159. OgHako Ha IIpakKTHKe Takue IIpo0ieMbl 60jiee BEPOSTHBEI B OPYTUX Pealu3alusaX, TakK Kak
00bIYHO TPUMUTUBHEIN TUI JSON number MPeCTaBJIAETCA B BUAE UMCJIa C IIJlaBalollled TOYKOM IBOMHOM
toyHocTu IEEE 754 (uto RFC 7159 sBHO mpu3HaET u monyckaet). [Tpu ucnonb3oBanum J[SON B KauecTBe
opmaTa oO6MeHa JaHHBIMM C TAKUMU CUCTEMaMH CJIEYeT YYUTHIBATH PUCKU MMOTEPU TOYHOCTU YUCETI,
XpanusIuxca B Postgres Pro.

W HampoTuB, KaK MOKa3aHO B TabJulle, ECTh HEKOTOPHIE OTpaHUYeHusT B ¢popMaTe BBOJA MTPUMUTUBHBIX
tumnoB JSON, He aKTyaJibHEIE OJIsT COOTBETCTBYIOIINX TUTIOB Postgres Pro.

Ta6auna 8.23. [IpumuTuBHbIe THIBI JSON H COOTBEeTCTBYIOIIHE UM THIBI Postgres Pro

IIpuMuTHBHBIA THII JSON Tun Postgres Pro 3aMedyaHUusA

string text \u0000 He OOIyCKaeTCs, KaK He
ASCII cuMBOJ, ecnu KOOMPOBKa
6a3nl manHbBIX He UTF8

number numeric 3HaueHUsT NaN M infinity He
IOIIyCKaloTCsa

boolean boolean IIOIIyCKalTCsI TOJIBKO BapUaHTHI
true ® false (B HUXHEM
perucTpe)

null (HeT) NULL B SQL uMeeT gpyrou CMBICII

8.14.1. CMHTAKCUC BBOAMUMbLIX U BbIBOAUMbIX 3Ha4YeHuu JSON
CuHTaKCcHuC BBOZa/BeIBOAa TUHOB JaHHEIX J[SON cootBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEIX BEIPaKeHUU C TUIIOM json (MM jsonb):

—— [pocToe ckandpHOe/NPUMHTHUBHOE 3HaueHUE
—— [pOCTHIMHM 3HAYEHHUIMH MOTIyT OBITH UYHCINa, CTPOKHK B KaBhukax, true, false wunm null
SELECT '5'::json;

—— MaccuB u3 Hynd U OOlee BIEMEHTOB (DIEeMEeHTH MOT'YT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—-— 0O6BbeKT, COoIepXamu¥ Hapbl KiloYed U 3HAUYEHUH
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—-— 3aMeThTe, UTO KIIOUH OOBLEKTOB — BSTO BCEeria CTPOKH B KaBbUKAX
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBBE U OOBLEKTH MOTYT BKIANLBATHCH MMPOU3BOILHBEIM O6pPas3zoM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTeM BLIBOOUTCS 0€3 HOMOJIHUTETbHOM!
00paboTKMU, TUMO json BBIBOOUT TOT K€ TEKCT, YUTO TOCTYIHJI Ha BXOM, a jsonb HE COXpaHseT
CeMaHTUYEeCKU He3Haualllue [eTalau, TakKue Kak nmpobernbl. HanpuMep, IOCMOTPUTE Ha 3TH Pa3TUYUUA:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
Jjsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTUYECKHU HEe3HAYUMAs JeTallb, 3aCTyKUBAIOIIasi BHUMAHUS: C jsonb YHUCJIa BRIBOOSTCS TI0
IIpaBUIaM HUXKEJIeXallero TUIa numeric. Ha mpakTWKe 3TO 03HAYAET, UTO YUCJ/IA, 3aJaHHBIE B 3aIIUCH
C E, OymyT BEIBeeHEI 6€3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHakKO KakK BUOHO M3 3TOTO IIprMepa, jsonb COXPaHsieT KOHEYHBIe HYIIN JIpO6HOFO YHCJla, XO0Tsd OHHU U
He UMeIOT CEMaHTUYEeCKON 3HAYUMOCTH, B YaCTHOCTH OJId IIPOBEPKH Ha PaBE€HCTBO.

14.2. 3 dexkTuBHaa opraHmsaumsa 0oKyMmeHToB JSON

IMpepcraBnste ganabie B JSON MoxkHO ropa3go 6onee TuOKO, 4eM B TPAOUIIMOHHOM PEJISIIIMOHHOU
MOMENN OaHHBIX, YTO OYEHb IPUBIEKATENbHO TaM, TAe HET XKECTKHX ycmoBuii. M oba 3TuUX momxoma
BIIOJIHE MOTYT COCYIIECTBOBaTb U HOOIOJHATH APYT Opyra B OOHOM IpusioxKeHuu. OOHAKO Oaxke OJis
TIPUJIOKEHNM, KOTOPHIM HYXKHA MaKCHUMaJlbHasi TMOKOCTh, PEKOMEHOyeTCs, 4TOOB AOKyMeHTH JSON
UMEeJIM HEKOTOPYI0 (PUKCUPOBAHHYIO CTPYKTYPy. OTa CTPYKTypa OOBIYHO HE HABSI3BIBAETCS JKECTKO
(x0TsT MOXKHO OEeKJIapaTUBHO OUKTOBATh HEKOTOPHIE OM3HEC-TIpaBujia), HO KOTHA OHA IIpefacKa3yeMa,
CTAHOBUTCS TOpa3fo IMpollle IIKcaTh 3alpoChl, KOTOpHle K3BJIEKalOT IIOJe3Hble NaHHbBe U3 Habopa
«IOKYMEHTOB» (MH(pOpMaIuu) B Tabmume.

Iauusie JSON, Kak U maHHbIE JIIOOBIX APYTUX TUIIOB, XPaHAIIUECS B TaOIHUIIaX, HAXOOSATCS 01 KOHTPOJIEM
MexXaHM3Ma IapajiyIeIbHOTO AOCTyIma. XOTS XPaHUTh OONbIINEe MOKYMEHTHI BIIOJIHE BO3MOXKHO, HE
3abrIBaliTe, YTO IPU JII0O0M U3MEHEHUU YCTaHaBIUBAETCSA OJIOKMPOBKA BCEM CTPOKU (Ha YPOBHE CTPOKH).
ITosToMy misi onTUMU3AUMU OJOKUPOBOK TPAH3aKIIUN, U3MEHSIOINUX HaHHBIE, CTOUT OTPAHUYUTH
pa3Mep mokyMeHTOB JSON pa3yMHBIMU IIpefenaMu. B upeane kKaxpweii OokyMeHT JSON pomxeH
Cco00# TIpeaCcTaBnIsITh aTOMAaPHLIA MHGOPMAIIMOHHLIN OJTI0K, KOTOPHIM, COTJIACHO OM3HEC-TOTUKe, Helb3s
pa3menuTh Ha MeHbIINe, MHANBUAYAILHO U3MeHsIeMble OI0KHU.

8.14.3. NMpoBepKU Ha BXO)XKAEeHUe U cyLlecTBOBaHUe jsonb

IIpoBepka B8x0dc0eHUA — BaXKHas OCOOEHHOCTH THIIA jsonb, He MMeIOLIasi aHajora AJjs TUMA Jjson.
OTa IpoBepKa OIpefeseT, BXOOUT JIU OOUH OOKYMEHT jsonb B OPYyro#. B cremyromux IpuMepax
BO3BpalllaeTCsa UCTUHHOE 3HaueHue (KpoMe YIIOMSHYTBIX UCKIIOUEeHUN):

- HpOCTbIe CKaJ’ISIprIe/HpHMI/ITI/IBHbIe 3HaAUYEeHHud BKIIOYAKT TOIBKO OIOHO HIOEHTHUYHOE 3HaueHHe:

156



Tunel JaHHBIX

SELECT '"foo"'::jsonb @> '""foo"'::jsonb;

—— MaccuB C MpPaBO¥ CTOPOHBI BXOOUT B MACCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— Jopd9moK BSJIEeMEeHTOB B MAaCCHMBE HE BaxXeH, [O3TOMY B3TO YCIOBHE TOXE BHINONHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpPYOMHUECd DJIEeMEeHTh MaCcCHBa HE WMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—-— O6BeKT C OIOHOM MapoH CIpaBa BXOIUT B OOBLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClipaBa He CUYMTAETCH BXOLNIIUM B
—— MACCHB CleBa, XOTd B I[OCIHEeOHHWH M BIOXEeH MNONOOHLBIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bmpmaér false

—— Ho ecnu nmo6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBEepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUHUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Knwou c Iy CTBIM oBBLEeKTOM Ha BEpPXHeEM YPOBHE BXOIHUT B O0BBLEeKT C TakWuM KIIOYOM:

SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOMMY OPUHIUII 3TOM HPOBEPKU B TOM, YTO BXOMAIIUN OOBEKT [OIKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOXKHO, ITOCJIe UCKITIOYEeHMS U3 CofiepzKallero o6beKTa
JIUIITHUX 3JIEMEHTOB MaCCHBa WU I1ap KiIlo4/3HadeHue. Ho mOMHUTE, YTO MMOPSANOK 3JIEMEHTOB MacCHBa
IJI IPOBEPKU Ha BXOXK[EeHNe He MMeeT 3HaYeHUs, a ITOBTOPSIOINIUECS 3JIeMEHThl MaCcCHUBa CUUTAIOTCS
TOJILKO OJUH pa3.

B xauecTBe 0COO0OTO HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPKaTh
IIPDUMHUTHUBHOE 3HA4YEHHE:

—— B B5TOT MacCHB BXOOHUT IMIPHUMHUHTHUBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHWd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bumaét false

IInsa Tuma jsonb BBEOEH TaKXkKe OIMEpaToOp CYyw,ecmeosdHusi, KOTOPHIM SBISIETCSI BapuUallMed Ha TeMy
BXOXKEHHsI: OH IIPOBEPSET, SBISETCSA JIM CTPOKa (3aJlaHHasl B BUIEe 3HAYEHUS text) KIIIOYOM OOBEKTa
UJIM 3JIEMEHTOM MacCCHBa Ha BepXHEeM yPOBHEe 3HaUeHUs jsonb. B crledyoomux mpuMepax BO3BpalllaeTcs
UCTUHHOE 3HaYeHUue (KpoMe YIIOMSAHYTHIX UCKITIOUYEeHUN):

—-— CTpokxa CymecTBYyeT B KaueCTBe SJIeMEeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka CymecTBYyeT B XKauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPaCCMaTPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- Brpmaét false

—-— Kakx ¥ BXOXIEeHHEe, CYIECTBOBAHHE OMNPENEeNdeTCd Ha BEepXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false
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—— CTpokKa CUHMTaeTCcd CYIEeCTBYOIEeH, €ClIX OHAa COOTBETCTBYET MPHUMHUTHUBHOM cCcTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O6bekTH JSON 1 IpOBEPOK Ha CYIIECTBOBAHME U BX0XKIEHNE CO MHOXKECTBOM KJTIOYEl UJIU 3JIEMEHTOB
nmogxoasaT OoJibllle, YeM MACCHUBHI, TaK KakK, B OTJIMYKME OT MAaCCUBOB, OHU BHYTPU OINTUMUIUPYIOTCS IJIS
TIOMCKa, ¥ TIOUCK 3JIeMeHTa He OyJeT JIMHEeNHBIM.

IToogcka3ka

Taxk kak BxoxkpeHue B JSON npoBepsieTcs C y4E€TOM BII0KEHHOCTH, IPAaBUIbHO HANIMCAHHBIN 3a1TpOC
MOIXKEeT 3aMEeHUTh SIBHYIO BEHIOOPKY BHYTPEHHUX 00beKTOB. Hampumep, MpPenrnonoXkuM, 4YTo ¥ Hac
ecTb cTonbell doc, comepkalliuii 0ObeKTE Ha BEepPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOBEKTOB
COOEePXUT IIONA tags C MAaCCHUBAMHU BIOXKEHHBIX 00BLEKTOB. [[aHHLINA 3alpoC HAWOET 3aluch, B
KOTODPHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KUY "term":"paris™ U "term":"food", U IIPU 3TOM
MIPOIIYCTUT TaKWe KII0YM, HaXOoAdlIecss BHe MaCCHUBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';

9TOro Xe pe3yJjibTaTa MOXKHO NOOUTHLCS, HATIPUMeED, TakK:

SELECT doc->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]1';

Ho pmanHBIHM mogxon MeHee TUOKUHN M 4acTO Takke MeHee 9 (PEeKTUBHBIN.

C mpyroi CTOPOHEI, oiepaTop cyiiecTBoBauus JSON He yYUTHIBAET BI0KEHHOCTh: OH OyIeT ucKaTh
3a[aHHBIU KJII0Y UJIU 3JIEMEHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHUs JSON.

PaznuuHble ommepaTophl BXOXKIEHUS U CYIIeCTBOBAHHUSA, a TAKXKe BCe OPYTrue ONepaTopPhl U GYHKIIUY OIS
pabotrl ¢ JSON mokyMeHTHUPOBaHH B Pa3gerne 9.15.

8.14.4. Nupekcaumsa jsonb

st apdbekTHBHOTO TOMCKA KITIOUEH UK ITap KITI04Y/3HaueHre B 00JIbIIIOM KOJTUYECTBE JOKYMEHTOB jsonb
MOZKHO ycCIelrHo npuMeHaTh nHAeKCH GIN. 17151 3TOro npenocTaBnsgi0TCA ABa «Kjacca onepaTtopos» GIN,
mpeqjaraomye BE00p MeXAy IPOU3BOOUTETEHOCTHIO U THOKOCTBIO.

Knacc omepatopoB GIN 1o yMom4aHUIO [OJi Jjsonb MDOOOEpPKMBaAET 3alpoChl C OIlepaTopaMu
CYIIIeCTBOBaHUS KJIl04Ya Ha BEepPXHEM YPOBHE (2, ?& M ?|) U OIlepaTOpPOM CYIIeCTBOBaHUS IIyTU/3HAUEHUS
(@>). (ITompobHee ceMaHTHUKa, peanul3yeMasi STUMU OmepaTopaMu, omucaHa B Tabmnuie 9.44.) ITpumep
CO3TaHMus UHOEeKCa C 9TUM KJIaCCOM OIIepaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomauTENnbHBIM Kiacc onepaTopoB GIN jsonb_path_ops mogmepKuBaeT WHOEKCAIUIO TOJIBKO OIS
omepaTtopa @>. [TpuMep co3maHus HHOEKca C 3TUM KJIaCcCOM OIIepPaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpum npuMep TaGIUIL], B KOTOPOM XpaHATCA HOKYMeHTH JSON, mony4daeMble OT CTOPOHHEH Be6-
CNyXO0HbI, C MOKYMEHTUPOBAHHEIM OIIpeNeieHueM CXeMbl. TUITUYHBIN TOKYMEHT:

{

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",

"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
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"tags": [
"enim" ,
"aliquip",

qui

}

ME&I coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc THUIa jsonb. Ecimu mo aToMy cTOOIy
co3maércs GIN-mHOeKc, OH MOXKeT IPHUMEHSIThCS B MOTOOHBIX 3aPOCcax:

—— HaWTu OOKYMEHTH, B KOTOpPHIX kniou "company" umeer 3HaueHue "Magnafone"

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OJIHaKO B CIIeJyIOIIuX 3alIpoCaX OH He 6y;:[eT HUCIIONIB30BAThECA, IIOTOMY YTO, HECMOTPsSA Ha TO,
YTO OIEepaTop ? — WHAEKCUDPYEMHIW, OH IIPUMEHSETCS He K HWHAEKCHUPOBAHHOMY CTOIOLYy jdoc
HEeIIOCpPEeOCTBEHHO:

—— Ha¥lTH DOKYMEHTH, B KOTOPBIX KNiou "tags" CONEPXUT KIOU HIM SIEeMeHT Maccupa "qui"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

W BCE XKe, mpaBUIbHO NPUMEHSS WHOEKCH BEIpAXXEHUM, B 3TOM 3allpoce MOXKHO 3afelCTBOBATh
uHpekc. Ecnu 3anpoc onpenei€HHEIX 3JIEMEHTOB B KJIfo4e "tags" BBHIIIOJIHAETCS YaCTO, BEPOSITHO CTOUT
OIIpenenuTh TaKOU MHIOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Tenepr mnpepioxeHUe WHERE jdoc —> ‘'tags' ? 'qui' OyHZeT BHIIOJIHATHCA KakK IIpUMeHeHUe
UHOEKCUPYEeMOro ollepaTtopa ? K MHAEKCUPYEeMOMY BBIpaXKeHuI0 jdoc -> 'tags'. (ITompobHee 006
UHOeKCax BEIpakKeHUU MOXKHO y3HaTh B Paspgerne 11.7.)

Emé oguH momgxomd K MCIIOIb30BaHUIO IPOBEPOK Ha CYIIeCTBOBaHUE:

—— Ha¥WiTu OOKXYMEHTH, B KOTOPLIX kKnou "tags" comepxuT sneMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"l}';

9TOT 3ampoc MOXKET 3afedcTBOBaTh mpocTod GIN-mHOeKc mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TaKOM
HNHOEKC 6yneT XPaHUTH KOIINK BCEX KJII04YeH ¥ 3Ha4YeHUH B II0JIe jdoc, TOrga KaK MHIOEKC BEIPpazKeHUA U3
IpeObIayIIero IpuMepa XPaHuT TOJILKO JaHHbIE BHYTPU 00BEKTAa C KJTI0UOM tags. XOTSI IIOOX0[ C ITPOCTHIM
UHOEKCOM ropas3pmo 0ojiee TMOKMI (TakK KakK OH IOAAep>KUBaeT 3aIllPOCH! IO JI000My KITI04YY), UHIOEKCH
KOHKPETHBIX BhIPAXKEeHUM CKOpee Bcero OyoyT MeHblIlle U ObICTPee, YeM IIPOCTHIE UHIEKCHI.

Knacc omepaTtopoB jsonb_path_ops IOOOepzKUBaeT TOJIBKO 3alpoOChl C OHNepaToOpoM @>, HO 3aTO OH
3HAQUUTEJIbHO [IPOU3BOOUTEJILHEE Kilacca II0 YMOJIYaHUI0 jsonb_ops. MHOEKC jsonb_path_ops OOBLIYHO
ropa3go MeHbBIIe MHOEKCA jsonb_ops AJIA TEX K€ JaHHBIX U 0oJjiee ToueH IIPpU IIOHCKE, 0COOEHHO ecIu
3ampockl 0OpamialoTCsa K KI4YyaM, Y4aCcTO BCTPEUYaAloIINMCS B HaHHBIX. TakuM 00pa3oM, C HUM OIlepaliui
IIOMCKA BEBEITIOJIHAKOTCA IOopa3no JIydIlne, 94eM C KJIaCCOM OIIepaTOPOB II0 YMOJIYaHHIO.

Texunuyeckoe pasnuuue Mexkpay GIN-mHOekKcaMm jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO
IJIS TIEePBBIX CO3MAlOTCS He3aBUCHUMBIE 3JIEMEHTHI MHOEKCA IS KaXXOOoT0 KIlo4Ya/3HadyeHUs B JTaHHBIX,
TOTHa KakK [OJig BTOPBIX CO3HAIOTCSA 3JIEMEHTHl TOJBKO IOJig 3HaYeHuu. - [Io CyTH, KaxKOBIM 3JI€MEHT
MHOEeKCa jsonb_path_ops IpeacTaBiseT co00i XeIlll 3HaYeHUs M Kioda(eil), IPUBOMOSIIET0 K HEMY;
HampuMep, IPU UHOEKCAuH {"foo": {"bar": "baz"}} OyIeT CO3OaH OOHH 3JIEMEHT UHEKCa C XeIlleM,
PacCUYMTAHHEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM o0pa3oM, MPOBepKa Ha BXOKIEHUE
9TOU CTPYKTYPHI OyeT MUCIIOIb30BaTh KPaHe TOYHBIM MOKUCK IT0 UHIOEKCY, HO ONPENENUTD, IBISETCS JIN
foo KJIIOYOM, C IOMOUILIO0 TAKOTO UHAEKCa Henb3s1. C OPyroi CTOPOHEI, UHOEKC jsonb_ops CO30acCT TpU
OTHOENBbHBLIX 9JIEMEHTa MHOEKCa, IIPeACTaBIg0IINX foo, bar U baz IO OTHENbHOCTH; OJIS BHIIOIHEHUS
TIPOBEPKM Ha BXOXKOeHUe OyOyT IPOBEPEHHI CTPOKH TAaOIUIILI, CoOfepKallliie BCe 3T TPU 3HAYEHUSI. XOTSA
GIN-uHOeKCH N03BOJSAIOT BHUMCIUTE AND nmoBonbHO 3¢ (peKTUBHO, TaKOM IIOUCK BCE Ke OymeT MeHee
TOYHBEIM 1 O0JIee MeJIeHHEIM, YeM PaBHO3HAYHBIM IIOKUCK C jsonb_path_ops, 0COOEHHO ecItH JIi000e 0IHO
U3 9TUX TPEX 3HAYEHUH COOEPKUTCS B OOJILIIIOM KOJIMYECTBE CTPOK.

1 o
HOE)TOMy TOHSITHE «3HAa4YEHWE» BKIII0YaeT U 3JIEMEHTHE MaCCHUBOB, XOTs B TepMuHoJioruu JSON mHOrzma eMeHTH MaCCUBOB CYUTAIOTCS OTJIMYHEIME OT 3HAUYEHUU
BHYTPU 00BEKTOB.
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HepocTaTok Kjacca jsonb_path_ops 3aK/II0YaeTCs B TOM, YTO OH HEe YYUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copmepxaiiue HUKaKUX 3HaYeHUU {"a": {}}. 11 IOKUCKa 10 JOKyMEHTaM, ComepKalluxX TakKue
CTPYKTYPHI, MOTPEOYETCS BHIIIOIHUTDL IOJTHOE CKaHMPOBaHUWE MHMEKCA, YTO AOBOIBHO AO0JITO, TIO3TOMY
jsonb_path_ops He OYEHDb ITOOXOOUT AJIS MPUIIOKEHUM, YaCTO BBHIITONMHSIOIINX TaKue 3alPOCH.

Tun jsonb TakKe IOOOEpPKUBAET MHIOEKCH btree M hash. OHU IIONE3HBI, TOJIBKO €ClU TpebyeTcs
npoBepATh paBeHCTBO JSON-OOKyMEHTOB B IIeJIOM. [IOpSAMOK COPTUPOBKHU btree OJIA THUIIA jsonb PEOKO
uMeeT OOJIBIIIOe 3HAYEeHHUE, HO [JIs OJIHOTHI OH IIPUBOOUTCS HUXKE:

O6vexT > MaccuB > Jloruyeckoe 3HauyeHHe > Yucio > Crpokxa > Null
O6vexT Cc n napamu > O6wvexT Cc n — 1 napamu

MaccuB Cc n sineMeHTaMu > MaccuB ¢ n — 1 sIeMeHTaMu
O6'I:eKTI:I C PAaBHBIM KOJINYECTBOM IIdaP CPABHHUBAIOTCA B TAaKOM IIOPAOKE:
kmou—1, 3Haveue-1, kmou-2 ...

3aMeThTe, YTO KITIOYU 00BEKTOB CPAaBHUBAKTCHA COT'JIACHO IIOPAOKY IIPU XPaHEHWHN; B 4YaCTHOCTH, U3-3a
TOT'0, YTO KOPOTKHE KJIIOYHU XPAHATCA Mmepen OJIMHHBIMHU, PEe3YyJIbTAaThl MOT'YT OKa3adaTbCA HECKOJIBKO He
WHTYUTUBHBIMU:

{ "aa": 1, "C": 1} > {"b": 1, "d": 1}
MaccusBshl C PaBHBIM YK CJIOM 3JIEMEHTOM YIIOPAOOYNUBAIOTCA aHAJIOTHUYHO:
spemMeHT—-1, sneMeHT-2 ...

[MTpumuTuBHBIE 3Ha4YeHUS JSON CcpaBHHBAIOTCS 10 TEM XK€ IIPaBHUJIaM CPaBHEHMS, YTO U HUXKeJIexkKalllue
TUOBL JaHHBIX Postgres Pro. CTpOKM CpaBHMBAIOTCS C YYETOM IIOpSAKa COPTUPOBKH II0 YMOIUYAHUIO B
TeKyIel 6a3e maHHBIX.

%

14.5. TpaHcchopmauum

71 pa3nuuHBIX IPOIEOYPHEIX S3BIKOB IIPeNCTaBI€Hbl NONOJHUTEIbPHBIE PACIINPEHUsI, pPearu3yline
TpaHchopMaruu AJis TUIIa jsonb.

Pacmupenus pns PL/Perl Ha3bBaloTCS jsonb_plperl M jsonb_plperlu. Korga OHM HCIOJNB3YIOTCS,
3HAa4YEeHUs jsonb 0TOOPAZKaAOTCS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCHUBEI, XEITH UKW CKaJISIPHI.

Pacmupenust ons PL/Python Ha3wbBaroTCs jsonb_plpythonu, jsonb_plpython2u M jsonb_plpython3u
(mpunstoe B PL/Python cornamenve o6 uMeHOBaHMM omnucaHo B Pazmene 44.1). Korma oHu
HCIIOB3YIOTCS, 3HAYEHUS jsonb 0TOOPaxkKalmTCS B COOTBETCTBYIOIINE CTPYKTYPHI Python: MaccuBel, xermu
WU CKaJSAPHL.

8.15. MaccuBbl

Postgres Pro mo3BossieT onpenensTh CTONOIB TaG IHIIEI KAK MHOTOMEPHBIE MAaCCHUBHI IePeMEeHHOM OJINHEI.
dneMeHTaM¥u MaCCHBOB MOTYT OBITH JIFOObIe BCTPOEHHBIE UJIHM ONPEIENIEHHbIE T0Th30BaTEIIIMU Oa30BEIe
THUIIEI, IIEPEYNCIEeHMSI, COCTAaBHBIE THUIILI, TUIILI-THAa30HEl UJIH JOMEHEI.

8.15.1. O6bABNEHUA TUNOB MaCcCUBOB

YTOOH IIPOUJIITIOCTPHUPOBATH UCIIOJIb30BaHHWE€ MaCCHUBOB, MEI CO30adWM TaKYIO Ta6m/1uy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[]1[]

)i

Kak mmokasaHo, i OOBSIBIEHHS THIIAa MaCCHBA K Ha3BaHMUIO THUIIA 9JIEMEHTOB HOOABISIOTCS KBaJpaTHEIE
ckoOku ([]). [loka3saHHas BBIIIIe KOMaHOa CO3OacT TabuIy sal_emp CO CTOIOLIAMM THIOB text
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(name), OTHOMEPHEIN MacCHUB C 9JIEMEHTaMU integer (pay_by_quarter), IPeOCTaBJIAIONINNY KBapPTaJIbHYIO
3apriaTy pabOTHUKOB, M [OBYXMEPHBI MAaCCUB C 3JIeMEHTaMU text (schedule), MPENOCTaBIISAIOUINMI
HeOenbHHBIM rpaduk paboTHUKA.

KoMaHma CREATE TABLE II03BOJISET TaKXKe yYKal3aTh TOYHBLINA pPa3Mep MacCHUBOB, HAIlpUMep TakK:

CREATE TABLE tictactoe (
squares integer[3][3]
)i
OJIHaKO TeKyllasd peain3alsid UTHOPUPYET BCE€ YKa3aHHEIE PAa3MEPHI, T. €. (I)aKTI/I‘IeCKI/I Pa3Mep MaCCHBa
OCTaETCS HEONPENEeJIEHHBIM.

Tekymas peanm3anus TakKe He OIpPpaHUYMBAET YHCIIO pa3MepHOCTed. Bce 3neMeHTHI MacCCHBOB
CUMTAIOTCS OOHOI'O THUIIA, BHE 3aBUCHMOCTH OT €ro pa3Mepa U 4uciia pa3MepHocTel. [103ToMy SBHO
YKa3bIBaThb YHUCJIO 3JIEMEHTOB HJIU pa3MepHOCTeﬂ B KOMaHOe CREATE TABLE MMe€E€T CMBICII TOJIBKO OJIst
IOKYMEHTHPOBAHUS, HAa MEXaHU3M PabOThl C MAaCCUBOM 3TO HE BIUSET.

[ oObsIBIEHUS OOTHOMEPHBLIX MACCHBOB MOXKHO IPHUMEHSTh albTePHATUBHYIO 3aIlMCh C KJIFOUEBHEIM
CIIOBOM ARRAY, COOTBETCTBYMIOIIYI cTaHmapTy SQL. Cromben pay_by_quarter MOXKHO OBIIO OBI
OIIpPenesuTh TakK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHBa:
pay_by_quarter integer ARRAY,

3aMeThTe, UTO U B 3TOM ciiyuae Postgres Pro He HaKIagblBaeT OTPaHUYEHUS Ha (PaKTHUECKUH pa3Mep
MaccCuBa.

8.15.2. BBoa 3Ha4YeHUAa MaccuBa

Yrto0OnI 3amucaTh 3HAaYEHNE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAUEHUS DIIE€MEHTOB
B ¢urypHble CKOOKM U pa3genuTe ux 3aniaTeiMu. (Ecimu Bam 3HaKOM C, BHI HaWAgETe, YTO 3TO IIOXO0XKEe
Ha CHMHTAKCHC WHUIManu3aluu CTPYKTyp B C.) Bel MoxkKeTe 3akIIOYHTH 3HAUYEeHHE JII000ro 3jIeMeHTa
B OBOWMHBIE KABBIYKM, a €CJIM OH COJEPKUT 3allsAThle UITU QUTYPHBIE CKOOKHU, 9TO 005S3aTEeIbHO HY2KHO
coenathk. ([TogpoOGHee 9TO ommcaHO HHXKe.) TakuMm oOpa3oM, oO0mumil (GopMaT KOHCTAHTHI MacCCHBa
BRITJISIOUT TaK:

'{ BHauenmel pal3genHTenp 3HAUYEHHEZ pPAa3OeIHTENb ... '

The pasgenurens — CHMBOJI, YKa3aHHHIM B KadeCTBE Pa3delIUTesII B COOTBETCTBYIOIEH 3aluCH B
Tabnuie pg_type. s CTaHOAPTHBIX TUIIOB JaHHBIX, CYILIECTBYIOIIUX B mucTpubytuBe Postgres Pro,
pasmenuTeneM SBIISIETCs 3amsaTas (,), 3a MCKIIOYeHHEeM JIMIIL THIIA box, B KOTOPOM pPa3HeIuTeNlb —
TOYKa C 3amaToi (;). Kaxkmgoe snavewmme 371eCh — 3TO IUOO0 KOHCTAHTA THIA 3JIeMEeHTa MacCHUBa, JILOO0
BJIO2KEHHBIM MaccHuB. Hampumep, KOHCTaHTa MacCHUBa MOXKET OLITh TAKOI:

"{{1,2,3},{4,5,6},{7,8,9}}'
OTa KOHCTaHTa olpefenseT BYXMEPHEIN MacCuB 3X3, COCTOSIIINN U3 TPEX BIOKEHHBIX MAaCCUBOB IeJIbIX

quceil.

YT0oOBl ITPUCBOUTH 3JIEMEHTY MaccuBa 3HaveHne NULL, mocTaTo4YHO IIPOCTO HAImMcaTh NULL (PEeructp
CUMBOJIOB IPU 3TOM He UMeeT 3HaueHus). Ecnu ke TpebyeTcsa 0o6aBUTL B MaCCUB CTPOKY, COTEPKAIIYIO
«NULL», 9TO €7T0BO Hy2KHO 3aK/IIOYUThH B IBOMHBIE KaBLIUKH.

(Takoro poma KOHCTAaHTHE MAaCCHBOB Ha CaMOM [Iejie MPEACTaBIISAIOT COO0M BCETO JIMIIh YaCTHRIM CITydai
KOHCTaHT, onmucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPHHHUMAETCS KaK CTPOKa M
nepemaéTcs mpolenype mpeodpa3oBaHUsT BBOOUMOT'O MacCHuBa. IIpu 3TOM MOXKeT mOTPeboBaThCS STBHO
yKa3aTh LIeJIeBOM THIIL.)

Tenepb MBI MOZKeM II0OKa3aTh HECKOJIBKO OIIepPaTOPOB INSERT:

INSERT INTO sal_emp
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VALUES ('Bill'"',
'{10000, 10000, 10000, 10000%}',
"{{"meeting", "lunch"}, {"training", "presentation"}}');

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}');

PesynbTaT OByX NPEOBIAYIINX KOMaHT:

SELECT * FROM sal_emp;

name | pay_by_dguarter \ schedule

_____ T
Bill |[{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000}|{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEpPHEIX MaCCHUBOB YHCJIO 3JIEMEHTOB B KaXKOOW PasMEPHOCTH HOOJIXKHO OBITH OOWHAKOBEIM; B
IIPOTUBHOM CJTy4ae BO3HMKaeT ommOka. Hanpumep:

INSERT INTO sal_emp
VALUES ('Bill',
‘{10000, 10000, 10000, 10000}"',
'"{{"meeting", "lunch"}, {"meeting"}}');
OIIMBEKA: nOngd MHOIOMEPHBIX MACCHBOB [LOOJIXHBEl 33a0aBaTbCHd BBIPAXEHHH
C COOTBETCTBYIOIHUMH PA3MEPHOCTIMH

Tak>ke MOKHO MCIOJIb30BaTh CUHTAKCUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 100001,
ARRAY [ ['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 2500017,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']l]);

3aMeThTe, 4TO 3JIEMEHTHL MaCCHUBa 34eCh — 3TO NPOCThie SQL-KOHCTaHTH UJIM BEIPAXKEHUS; U II09TOMY,

HaIpuMep CTPOKH OyayT 3aKIiodYaTbCs B OOMHAPHBIE alloCTPOdbl, a He B OBOWHBIE, KaK B OYKBaIbHOMU

KOHCTaHTe MaccuBa. bonee mogpo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmene 4.2.12.
8.15.3. ObpaweHue K MaccmBam

HOG&BI/IB OaHHLBIE B TaGJ’[I/ILIy, MBI MOZKeM HepeﬂTI/I K BBIGOpKaM. CHayvajia MBI IOKaxeM, KakK IIOJIYYUTD
OOVH 3JIEMEHT MacCuBa. ITOT 3allpPpOoC II0JIydaeT MME€Ha COTPYOHHUKOB, 3apIljiaTd KOTOPBIX U3MEHHUTIACh
BO BTOPOM KBapTalle:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HMHpOeKCH 3JIEMEHTOB MacCCHBa 3allMCHIBAIOTCS B KBaApPaTHBEIX CKOOKax. ITo ymomuanuio B Postgres Pro
OEeNCTBYeT COoTlallleHre 0 HyMepaliu 3JIeMeHTOB MacCHBa C 1, To eCTh B MaCCHUBE U3 n 3JIEMEHTOB IIEPBEIM
CUUTAEeTCd array[l], a IOCJII€eOHUM — array[n].

OTOT 3ampoc BEIAAET 3apIljiaTy BCEX COTPYOHUKOB B TPETheM KBapTase:
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SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
(2 rows)

MBI Takke MOXKEM IONy4YaTh OOBIYHBIE NPSIMOYTONBHBIE CpPe3bl MaCCHBa, TO €CTh ITOOMACCUBHI.
Cpe3 maccuBa 0003HAYAETCA KaK HHXHII—-TPaHHIA:BEepXHId-rpanuna OIS OOHOW HWIIM HECKOIBKHUX
pa3MepHoOcTed. HanpuMep, 3TOT 3alIpoc MOIy4YaeT MepBhle MYHKTH B rpaduke bumia B mepBhie ABa AHSA
HeOem:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu omHa u3 pa3MepHOCTeM 3alucaHa B BHIE Cpe3a, TO eCTh COOEePKUT ABOETO4YMe, Torda cpes
pacupocTpaHseTcs Ha Bce pa3MepHocTu. Ecny npu 5TOM Il pa3MepPHOCTHU yKa3bIBaeTCs TOJIBKO OTHO
yucJo (6e3 IBOETOYHUSA), B CPE3 BOUOYT 3JiIeMeHT OT 1 Mo 3agaHHoro HoMmepa. Hanpumep, B aToM npuMepe
[2] OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting, lunch}, {training, presentation}}
(1 row)

Bo u3bexkanue IIYTAaHUIIEI C 06pameHHeM K OOHOMY 3JJIEMEHTY, CPE3HI JIYyUIlle BCerda 3allMChIBATh ABHO
OJIsd BCeX H3MepeHHﬁ, Hampumep [1:2][1:1] BMeCTO [2] [1:1].

3HAYEeHUS HuxHgg-rpaHuya U/UIN BepxHdd-rpanuga B YKA3aHUHU Cpe3a MOXKHO ONYCTHUTh; ONyIIeHHas
TpaHulla 3aMeHsAeTCs HUKHUM UIM BePXHUM IIpemeoM MHIEKCOB MaccuBa. Hampumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule
{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

BripaxkeHue obpallleHUSI K 3JIeMeHTy MaccuBa Bo3BpatuT NULL, ecnu caM MaccuB WU OJHO U3
BhHIpaKeHUU UHAeKCOB 3rneMeHTa paBHEL NULL. 3nauenuve NULL Takxke BO3BpalllaeTCs, €CJIN UHOEKC
BBIXOOUT 3a T'PAHUIIEI MaccuBa (3To He cumTaeTcs omubKoit). Hanpumep, ecnu schedule B HacTosIIlee
BpeMs MMeeT pPa3MEePHOCTH [1:3][1:2], pe3yyibTaToM oOpaleHusi K schedule[3][3] Oymer NULL.
I[Togo6HEIM oOpa3om, mpu OOpaIlleHMH K 3JIEMEHTY MaCCHBa C HEMPABUIILHBIM YHCIIOM WHIEKCOB
Bo3BpamaeTcss NULL, a He omu6xka.

Ananornyro, NULL Bo3BpalmaeTcs Impu oOpallleHuH K Cpe3y MaCCHBa, €CIIM CaM MacCCHUB HJIH OJHO U3
BEIPaXKE€HUH, ONIPEeNeNaolInX HHAEKCH 371eMeHTOoB, paBHEI NULL. OgHako B Opyrux ciaydasx, HallpuMep,
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KOrJa TpaHUIBI Cpe3a BHEIXOOAT 3a paMKH MacCuBa, Bo3BpalmaeTrca He NULL, a mycTtoi maccus (C
pa3MepHocThiO 0). (Tak CHOXKMUIOCH MCTOPUYECKH, UYTO B OTOM CPe3bl OTIMYAIOTCS OT OOpalleHud K
OOBIYHEIM 37IeMeHTaM.) Eciu 3ampollleHHEIN cpe3 IepeceKaeT IPaHUIlLl MAaCCHBA, TOT{a BO3BPAIlaeTCs
He NULL, a cpe3s, COKpaIléHHBIH 10 00/1acTH IIepeceueHus.

Texkymiue pa3Mephl 3HaYEHUS MacCUBa MOXKHO IIOJIYyYUTh C IOMOIIBLI0 PYHKIIUYU array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BBIJIaéT Pe3ynbTaT THUIIa text, YTO YJIOGHO CKOpee nOjid noOen, 4eM Oas IIpOorpaMm.
Pa3Mepr MaCCHBa TaK2Ke MO2KHO IIOJIYYHUTH C IIOMOIIBIO (bYHKHI/II;I array_upper U array_lower, KOTOPHE
BO3BpPaAIalOT COOTBETCTBEHHO BEPXHIOIO 1 HU2KHIOIO T'PAHULTY OJIdA YKa3aHHOfI Pa3MEepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)
array_length Bo3BpalllaeT YHCIIO 3JIEMEHTOB B YKa3aHHOM pa3MepHOCTH MaCCHBa:

SELECT array_length (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpamaeT 00Ilee YHCIIO 3JIEMEHTOB MacCHBa II0 BCceM m3MepeHusM. PakTUYeCcKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET (PYHKIIUSA unnest:

SELECT cardinality (schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MacCUBOB

3HayeHHWe MacCHUBa MOXKHO 3aMEHHUTH IIOJIHOCTHIO TaK:

UPDATE sal_emp SET pay_by_qgquarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

UJIN UCIIOJIB3YA CUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter
WHERE name = 'Carol';

ARRAY [25000,25000,27000,27000]1

Takxke MOXKHO M3MEHHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

HUJIN Cpe3s:

UPDATE sal_emp SET pay_by_quarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';
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HpI/I 9TOM B YKa3aHHNHU Cpe3a MOXKeT OBITE OIIYUI€HA HHXHI9—-TrPaHHIa u/unm BepxHI9g—rpaHHiga, HO TOJIBKO
IO MaccuBa, otiiuyHoro oT NULL, u uMeloIlero HeHyJIeBYI0 pa3MepHOCTh (MHa4Ye HEeN3BECTHO, KaKue
TpPaHUYHEBIE 3HAYEHUS OOJIXKHEI IOACTaBISATHCSI BMECTO ONYIIEeHHEIX).

CoxpaHEHHBIE MaCCUB MOXKHO pPaCHIMPUThL, OIPEJeNIuB 3HAa4YeHUsS paHee OTCYTCTBOBABUIMX B HEM
971eMeHTOB. [Ipy 3TOM BCe 3JIEMEHTEI, paclojiaraliiecs MeXOy CYyIeCTBOBABIIMMU pPaHee M HOBBEIMU,
npuHUMalT 3HadeHus NULL. Hampumep, ecim MacCuUB myarray COOEPXKUT 4 3jJeMeHTa, IIociie
TTPUCBOEHUS 3HAYEHUS 3JIEMEHTY myarray [ 6] ero AjauHa OyOeT paBHa 6, a myarray [5] OymeT comepxkaTh
NULL. B HacTosimiee BpeMs mogo0HOe pacHIiupeHue IMOOOepKUBAeTCsI TONbKO MJIS OMHOMEPHEBIX, HO He
MHOTOMEPHEIX MaCCHUBOB.

OHpeHeHHH 3JIEMEHTEHI II0 MHOEeKCaM, MOZXKHO CO3O4aBaTh MACCHBEI, B KOTOPEIX HyMepalusd 3JIEMEHTOB
MOXKeT HauMHATLCsA He ¢ 1. Hampumep, MOXKHO IPHCBOMTL 3HAYEHHE BHIPAXKEHHUIO myarray[-2:7] H
TakKuM 06pa3oM CO3TaTh MACCHUB, B KOTOPOM OYOYT 9JIEMEHTHI C MHOEKCaMHU OT -2 [0 7.

3HayeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluy, | |:

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

?column?

{1,2,3,4}

(1 row)

SELECT ARRAY[5,6] || ARRAY([[1,2]1,1[3,41]1;
?column?

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

OnepaTop KOHKaTeHalluu II03BOJIA€T BCTAaBHUTL OOHWH 3JIEMEHT B Ha4aJI0O MJIKM B KOHEI OOJHOMEPHOI'O
MaccuBa. OH TaKxKe MOXKeT IIPUHATH IBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI p83MepHOCTeﬁ NUu N+1.

Korma B Hayamo wiM KOHEI OQHOMEPHOTO MacCCHBa BCTABJISIETCS OOWH 3JIEMEHT, B 00pPa30BaHHOM B
pe3ynbTaTe MacCcuBe OyOeT Ta XKe HUXKHSAS T'PaHUIla, YTO M B MacCcuBe-olepaHae. Hanpumep:

SELECT array_dims (1 || '[0:1]={2,3}'::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims (ARRAY[1,2] || 3);
array_dims

[1:3]
(1 row)

Korpma ckmagbeIiBaloOTCSI iBa MaCCHBa OOMHAKOBHIX PAa3MEPHOCTEM, B Pe3y/IbTaTe COXPAHSETCS HUKHSIS
TpaHWIla BHEITHEH Pa3MepPHOCTH JIEBOTO OoTlepaH/aa. BEIXOmHOM MacCHUB BKIIOYAET BCE 9JIEMEHTH JIEBOTO
omepaHpa, II0cjie KOTOPHIX H00aBIsI0OTCS BCe 3JIeMeHTH IpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,41] || ARRAY[[5,6],[7,81,19,011);
array_dims
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[1:5]1[1:2]
(1 row)

Korma Kk MaccuBy pa3MepHOCTH N+1 CIIepeOy WU C3aau 0o0aBIsIeTCss N-MEPHBIM MaCCHUB, OH BCTABJISIETCS
aHAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBbIIIO OmMCaHO BhIme). JIt060M N-MepHBIH
MaCCHUB M0 CyTH SIBISIETCS 3JIEMEHTOM BO BHEIIHElN pa3MEepHOCTH MaCCHBa, MMEIIIETr0 pa3MepPHOCTb N
+1. Hanipumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],[5,611);
array_dims

[1:31[1:2]
(1 row)

MaccuB TakKe MOKHO CKOHCTPYUPOBAThH C IOMOIIBIO GYHKIIUM array_prepend, array_append H
array_cat. IlepBble ABe GYHKIUM TOONEPIKUBAIOT TOJIBKO OJHOMEpPHBIE MAaCCHUBHl, a array_cat
IoOmepKuUBaeT U MHOroMepHbIe. HeCKOMBKO IPHUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append

{1,2,3}
(1 row)

SELECT array_cat (ARRAY[1,2], ARRAY[3,4]);
array_cat

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,41]1, ARRAY[5,6]);

array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,4]11);
array_cat

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

B IIPOCTERIX CIIy4YasaX OTIMCAHHBIN BHIIIIE OoIrepaTop KOHKATeHAlIUuH IIPEeJIIOYTUTEJIbHEE HEIIOCPEOCTBEHHOI'O
BBI3OBa 3THUX ®YHKHHﬁ.()HHaKO TaK KaK OIlepaTOp KOHKATEHAllMU IIePerpyzKeH OJid PeIIeHHnd BCeX
Tpex 3ada4, BO3MOZXKHEI CUTyallUH, KOI'dad JIy4Ille IMMPHMEHHUTh OOHY M3 3TUX d)YHKI_II/Iﬁ BO mu3bexkaHue
HeOHHO3HaqHOCTH.HaHpHMep,paCCMOTpHT&

SELECT ARRAY[1, 2] || '{3, 4}"'; —— HETHUIHU3HUPOBAHHAY CTPOKA BOCIPHHHUMAETCH KakK MAaCCHUB
?column?
{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xaxk U BTa

ERROR: malformed array literal: "7"
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SELECT ARRAY([1, 2] || NULL; —-— xax u 6yxBanbueii NULL
?column?
{1,2}
(1 row)
SELECT array_append (ARRAY[1, 2], NULL); —— BTO MOTI'IO HMMETLCY B BHIOY Ha CaMOM Iele

array_append

{1,2,NULL}

B mokazlaHHBIX IpPUMeEpax aHaIM3aTOpP 3adpoca BUOUT IEJTOYUCIEHHBIH MACCHUB C OOHOM CTOPOHEI
orepaTopa KOHKaTeHallMd M KOHCTAHTY HEONPENENEHHOr0 TUMa ¢ aApyroi. CornacHo CBOMM IIpaBUIaM
pas3pelieHus THUIIa KOHCTAHT, OH IIOJlaraeT, YTO OHA MMEeT TOT XKe THII, YTO M OPYroH olepaHg — B
OaHHOM CJIy4ae IeI0YnCIeHHBIN MaccuB. [ToaToMy IIpefIionaraeTcs, 4To olepaTop KOHKaTeHaIuu 30eCh
npencTaBisieT QYHKIIMIO array_cat, a He array_append. ECIIH 9TO pelleHre 0Ka3bIBAaeTCSI HEBEPHBIM,
ero MOXHO CKOPPEKTHUPOBaTh, IIPUBEMs KOHCTAHTY K THUIIy dJIeMEHTa MaCCHBa; OOHAKO MOXKET OBITh
JIydille SIBHO MCII0JIb30BaTh PYHKINIO array_append.

8.15.5. Nouck 3HaYeHUn B MacCuBax

YroObl HAWTHU 3HAYEHWE B MacCUBE, HEOOXOOMMO ITPOBEPUTH BCE €T0 3JIEMEHTHI. DTO MOXKHO CHEJaTh
BPYYHYIO, €C/TY BHI 3HAaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OpHako ¢ GONBITMM MAaCCHUBAaMM 3TOT METOJl CTAHOBUTCS YTOMHUTEJIPHLIM, U K TOMY K€ OH He paboTaerT,
KOorfla pasMep MacCuBa Hem3BeCTeH. ANbTepHATUBHBEIM MOOX0[ omnrcaH B Pazmene 9.23. [lokasaHHBIU
BBHIIIIE 3aIIPOC MOKHO OBIJIO IeperrcaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_gqguarter);

A Tak MOKHO HalTH B TabIHIle CTPOKH, B KOTOPHIX MaCCUBHL COflePKaT TOIbKO 3Ha4YeHus, paBHbIe 10000:
SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

Kpome Toro, mns oOpalmieHus K 3JeMeHTaM MacCCHMBa MOXKHO HCIIONb30BaTh (QYHKIUIO
generate_subscripts. Hanpumep Tak:

SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts (pay_by_quarter, 1) AS s
FROM sal_emp) AS foo
WHERE pay_by_guarter[s] = 10000;

OTta pyHukIMa onucaHa B Tabnuie 9.59.

TakxXke #ucKaTh B MacCHUBe 3HA4YeHUS MOXKHO, HCIIOJIb3ys OIepaTop &&, KOTOPBHIM IITPOBEPSET,
IepeKphIBaeTCs JIU JIEBLIUM OllepaH[ ¢ npaBeiM. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_qgquarter && ARRAY[10000];

OTOT U gpyrue onepaTopsl Ajisi paboTE C MaccuBaMHu onucaHbl B Pasmerne 9.18. OH MoxKeT OLITh YCKOPEH
C IIOMOIIIBIO ITOAXOASIEro UHAEeKCa, Kak onucaHo B Pazmerne 11.2.

BEI Tak’ke MOXKeTe MCKaTh OIpeNenéHHble 3HaYeHNUSI B MacCHUBe, UCIIOIb3ysd QYHKIIUM array_position
U array_positions. IlepBast GyHKIIMS BO3BpAIlaeT MO3UIINIO IIEPBOT0 BXOXKOEHUS 3HAUEHUS B MAaCCUB,
a BTopas — MaCCHUB IIO3UIMM BCEX ero BXOXKAeHuu. Hampumep:

SELECT array_position (ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_positions
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SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

IToocka3ka

MaccuBel — 3TO HEe MHOXKECTBa; HEOOXOOMMOCTh ITIOMCKa OIIPEedeNIéHHBIX 3JIEMEHTOB B MaCCHUBE
MOXKeT OBITH IIPU3HAKOM HEYOAaYHO CKOHCTPYMPOBAHHOM O6a3bl HaHHBIX. B0O3MOXKHO, BMECTO
MaCCHBa JIyd4Ille MCIIONIb30BaTh OTHEJIbHYI0 TaONIuIly, CTPOKM KOTOpPOM OYOYyT comepKaTb HaHHBIE
3JIEMEHTOB MacCCHBa. JTO MOXKET OBITH Jy4llle W [ TOMCKa, U O pPaboTel ¢ OOIbIIUM
KOJINYECTBOM 3JIEMEHTOB.

8.15.6. CMHTAaKCUC BBOAMMbBIX U BbIBOOMMbIX 3HAY€HUU MACCUBaA

BHelrHee TeKCTOBOe TIpefCcTaBjieHWe 3Ha4YeHWs MacCuBa COCTOUT U3 3alUCU  3JIEMEHTOB,
UHTEPIIPETUPYEMBIX II0 MpaBuiiaM BBOMA/BRIBOMA [JIs THIIA 3JJIEMEHTA MaccuBa, M OQOpPMIIEHUS
CTPYKTypBl MaccuBa. OdopMieHHe COCTOUT u3 (UTYPHHIX CKOOOK ({ M }), OKPYKAIIIUX 3HAUYEeHHEe
MacCHBa, M 3HAKOB-pa3defiuTenell MexXOy ero 3jieMeHTaMHu. B KauecTBe 3HaKa-pasmenuTesisi 0OLIYHO
HUCHIOJIB3yeTCsT 3amsATas (,), HO 3TO MOXKeT OBITh M OPYTrod CHUMBOJ; OH OIIpPedessieTcs IIapaMeTpoM
typdelim [jIg THUIIA 3JIeMEHTa MaccuBa. i CTaHOapTHBIX THUIIOB [OAHHBIX, CYLIECTBYIOIIUX B
ouctpubytuBe Postgres Pro, pa3genureneM siBIsieTcs 3ansiTas (, ), 3a UCKIIIOYEHUEM JIUIIb THUIIA box, B
KOTOPOM pa3fesiuTelib — TO4YKa C 3amATou (;). B MHOrOMEpHOM MacCHBe y KaxKaol pa3MepHOCTHU (pPsm,
TIJIOCKOCTh, Ky0 U T. I.) €CTh CBOM YPOBEeHb (UT'YPHBEIX CKOOOK, a COCEeIHNE 3HAUEHUs B QUTYPHBIX CKOOKax
Ha OMHOM YPOBHE [OIKHBI OTHENSITHCS Pa3deuTEeNsIMU.

OYHKITHS BBEIBOJIAa MAacCHBa 3aK/I0YaeT 3HaUeHWe 3JIeMeHTa B KaBHIUKH, €CJIM 9TO IyCTas CTPOKa WU
OHO COMIEPKUT GUTYPHBIE CKOOKH, 3HAKU-Pa3Ie/IUTE TN, KAaBEIUKH, 00PATHYIO KOCYIO YepTy, TPOOeTbHEIH
CHUMBOJI MJIM 3TO TEKCT NULL. KaBuiukM M oOpaTHasi Kocas uepTa, BKIIOYEHHBIE B TaKWe 3HAYEHHS,
mpeo6pPa3ynTcs B CIEITOCIeN0BaTEIFHOCTh C 00PaTHOM KOCOM 4epTou. [IJIsT YHMCITOBBIX TUIIOB MAaHHBIX
MOXKHO PAacCCYMTHIBATHL HA TO, YTO 3HAUEHWS HHUKOrga He OymyT BBIBOOUTLCS B KaBHIUKAX, HO MJIS
TEKCTOBBIX TUIIOB CJIeQyeT OBITh TOTOBLEIM K TOMY, YTO BEIBOJMMOE 3HAYEeHHE MaCCHBa MOXKET COOepKaTh
KaBBIYKH,

ITo ymMonuaHUI0O HUXKHSAS T'PaHUIla BCEX pPa3MepPHOCTEeN MacCHBa paBHA OOHOMY. UTOOBI IpENCTaBUTH
MaCCUBH C IPYTUMU HUKHUMU I'PDaHUIlaM¥, IIepel COOEePXKUMEIM MacCUBa MOXKHO yKa3aTh Ouala30HEI
nHOekcoB. Takoe odopmieHne maccuBa OymeT copmepzKaTh KBagpaTHBE CKOOKM ([]) BOKPYT HUIKHEN
U BepxHeU TpaHUIl KaxXKIOoM pa3MepHOCTU C ABoeTodueM (:) MeXAy HUMH. 3a TaKUM YKa3aHUEM
pa3MepHOCTH CIlefyeT 3HakK paBHO (=). Hanpumep:

SELECT f1[1]1[-2]1[3] AS el, f1[1]1[-1]1[5] AS e2
FROM (SELECT '[1:1][-2:-1]1[3:5]1={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

IMpouenypa BBEIBOOa MacCHBa BKJIIOYAET B PE3y/bTaT SIBHOE YKa3aHHWE Pa3MepPHOCTEN, TOJIBKO eCJIh
HUXKHSS TPaHUIla B OMHOM WIM HECKOJIBKUX PAa3MEPHOCTSAX OTJIMYaeTCs oT 1.

Ecnu B KayecTBe 3HA4YEHUS 3JIeMeHTa 3ada€Tcs NULL (B m000M PEerucTpe), 3TOT 3JI€MEHT CUUTAETCS
paBubiM HemocpencTBeHHO NULL. Ecnu Xe OHO BKJII0UaeT KaBBIYKM UM 00paTHYIO KOCYIO 4epTy,
9JIEMEHTY IpHCBauBaeTCcs TeKcToBasi cTpoka «NULL». Kpome Toro, misg oGpaTHOM COBMECTUMOCTH C
BepcusamMu PostgreSQL mo 8.2, mapameTp KoHpuUrypauuu array nulls MoXKHO BHIKJIIOUUTE (IPUCBOUB €MY
off), 4TOOBI CTPOKHK NULL He BOCHPHHHMAJHNCh KaK 3HayeHns NULL.
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Kak ObI;T0 MOKa3aHO paHee, 3alMChIBasi 3HAYEHHE MaCCHBa, I000M ero 3JIeMeHT MOXKHO 3aKIIYHTh
B KaBBIYKH. IJTO HYJCHO HejlaThb, €CIU Ipu pa30ope 3HAUYEHWs MacCuBa 0e3 KaBLIYEK BO3MOXKHA
HEeOOHO3HaYHOCTh. HampuMep, B KaBHIYKH HEOOXOOMMO 3aK/II0YaTh 3JIEMEHTHI, cofepKalnue GUrypHEe
CKOOKM, 3amATyI0 (MM pa3mesuTelb, ONpPeneIEHHBIN /s HJaHHOI'O THIIa), KaBhIYKH, 00PAaTHYIO0 KOCYIO
4yepTy, a Takxke mOpoOelbHbIE CHUMBOJIBI B Hadajle WM KOHIIe CTPOKH. [IyCThle CTPOKHM M CTPOKH,
copepzKallye OOHO CI0BO NULL, TaKzKe HYXKHO 3aK/II0YaThb B KaBBIYKU. YTOOBI BKIIOYUTH KaBLIYKU HUJIA
006paTHYIO KOCYIO YepTy B 3Ha4YEHME, 3aKTI0UYEHHOE B KaBbIYKY, 100aBhTE 00PATHYIO KOCYIO YEPTY IIepen
TaKUM CUMBOJIOM. C OPYro¥ CTOPOHEI, YTOOB 000UTHCH €3 KaBhIYeK, TAKHMM 3KPaHMPOBAHUEM MOZKHO
3alUTUTh BCE CUMBOJIHLI B JAaHHBIX, KOTOPBIE MOTYT OBITH BOCIPUHSTH KaK YaCTh CHHTAaKCHCa MaCCHBa.

Ilepen OTKpHIBAIOIIEH ¥ TOCJHE 3aKPHIBAIOIIEH CKOOKM MOXKHO HOOaBISATH IIPOOETbHBIE CHMBOJIBL.
ITpoGesnbl TakzXKe MOTYT OKPYXKaThb KaxOyl0 OTHOEJIbHYI0 CTPOKY 3HadeHWs. Bo Bcex ciydasx TaKue
mpobeTbHbIE CUMBOJIBI UTHOPUPYIOTCsI. OmHAKO BCce MPOOesIbl B CTPOKAX, 3aK/II0YEHHBIX B KABBIUKU, UJTH
OKPYXKEHHBIE HE ITPOOEIbHEIMY CUMBOJIAMH, HAITPOTUB, VYU THIBAIOTCS.

IToocka3ka

3amnuceiBaTh 3HAYEHMS MacCHUBOB B KoMmaHpmax SQL dyacto ObniBaeT ymoOHee C IIOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompaspmen 4.2.12). B ARRAY OTHeNbHBIE 3HAYEHUS 3JIEMEHTOB
3anUCHIBAIOTCA TakK XKe, KaK ecyIiu Obl OHM He OBI/IM 4YJIeHaMM MacCCHuBa.

8.16. CocTaBHbIe TUMNbI

CocmasHol mun MpPenCcTaBiIsieT CTPYKTYPY TaOJIUYHOM CTPOKHU MJIH 3AIIMCH; II0 CYTH 3TO IIPOCTO CIKCOK
VMEH II0JIEN B COOTBETCTBYIOIIUX THIIOB HaHHLIX. Postgres Pro mo3BonsieT HCIIOTb30BaTh COCTABHEIE THUIIHI
BO MHOTOM TaK 2Ke, KakK ¥ IPOCTHIE TUITHL. HammrpuMep, B ompeneneHun TabIUIlEl MOKHO OOBSIBUTh CTOJIOEI]
COCTaBHOTI'O THUIIA.

8.16.1. ObbaABNeHue CcoOCTaBHbIX TUMOB
Huxe IIPUBEOEHEI OBaA IIPOCTHIX IIPUMEPa oIIpenesieHnusa COCTaBHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CHHTaKCHC OYeHb IIOXOXK Ha CREATE TABLE, 3a HCKJIKYEHHEM TOI'Oo, 4YTO OH [OOIIYCKa€eT TOJIBKO
Ha3BaHUS IIOJIeM M WX THUIILI, KaKue-Iubo OrpaHHU4YEeHusda (Takme Kak NOT NULL) B HacTosIee BpeMia
He IIoOOepP2KUBAKOTCH. 3aMeTbTe, YTO KJIIOYEBOE CIIOBO AS 3[eCh MMeeT 3HaveHue; 6e3 Hero cucreMma
6y;[eT CHHUTATB, YTO IIOOPA3yMeBaeTCsAa J:[pyTOfI THUII KOMaHOBI CREATE TYPE, M BBEIOJAQCT HEOXKHIOAHHYIO
CHUHTAKCHUY€CKYIO OI.HI/I6Ky

OHpeJ:[eTII/IB TaKHe€ TUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B Ta61muax:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

U QyHKIIUIX:
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CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Besakun pa3, Koraoa Cco3maéTcs Ta6m/1ua, BMECTEe C Heli aBTOMaTU4YeCKU CO3MaETCS COCTAaBHOM TUI. DTOT
THUII IIPeOCTaBJIA€T TUII CTPOKH Ta6HHHbL U €Yo UMEeHEM CTAHOBUTCSA HMHA Ta6HHHBL:HaHpHNKﬂL IIpu
BBITIOJTHEHHMHW KOMaAHHI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KaudecTBe mo0ouyHOro 3ddeKkra OyHaeT coO3maH COCTAaBHOM THUIO inventory_item, B TOYHOCTH
COOTBeTCTBYIOH_II/If/'I TOMy, qTo 6]31]'[ ITIOKA3aH BHIIIIE, 1 UCIIOJIb30BATh €I'0 MO2KHO TakK ZKe. OJIHaKO 3aMeThTe,
YTO B TeKYIJ_IefI peann3alum €eCTh OOJUMH HEJOCTATOK: TaK KaK C COCTaBHEIM THUIIOM HE MOFYT GBITB CBs3aHEI
OrpaHN4YeHNs, TO OIIMCaHHEBIE B OIIpeaeJyIieHnn Ta6J'II/ILIbI OIrpaHHUYEHUd He NPUMEeHAMCA K 3Ha4YEHUAM
COCTaBHOTO Tuma BHe Tabmuiikl. (YTOOB 000UTH 9TOT HEIOCTATOK, CO3OAalTe MOMEH MOBEePX COCTABHOTO
THUNa U 000aBbTe XKejlaeMble OrPaHNYEeHUs B BUOE OTPAaHUYEeHU CHECK IS JaHHOTO JOMeHa.)

8.16.2. KOHCTpyupOBaHue COCTaBHbIX 3HA4Y€HUN

YToOH 3alIucaTh 3HaYeHHe COCTABHOTO THUIA B BUAE TeKCTOBOM KOHCTAHTEI, €T0 II0JIS HY2KHO 3aK/II0UHUTh
B KPYTJIbie CKOOKHM ¥ Pa3fe/IuTh UX 3alsATEIMU. 3HAYeHHe JTII000T0 II0JIST MOXKHO 3aK/II0UYUTh B KaBLIYKH,
a eCJIM OHO COOEPKUT 3allsAThie UIN CKOOKM, 9TO gennaThk 00s3aTenbHo. (ITompobHee 06 3TOM TOBOPUTCS
HuxKe.) TakuM oO6pa3oM, B 00I1leM BUe KOHCTAaHTAa COCTAaBHOI'O THUIIA 3aIIMCHIBAETCS TaK:

'( sHauvewwmel , BHauveHuHeZ , ... )'
Hampumep, 5Ta 3a0uck:
'("fuzzy dice",42,1.99)"

OymeT DONyCTUMOM MJIsT OMMCAHHOTO BHIIIE THMA inventory_item. YToOwI mpucBouth NULL omHOMY M3
1oJiel, B COOTBETCTBYIOIIEM MECTe B CIIUCKE HY>KHO OCTaBUTh IIyCcToe MecTo. Hanpumep, 5Ta KOHCTaHTa
3apmaet 3Hauenue NULL gnst TpeTbero momns:

"("fuzzy dice",42,)"

Ecnu ke BMecTo NULL TpebGyeTcst BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3alKCaTh Mapy KaBHUEK:

A\l ("",42,) A\l

3mech B IIEPBOM II0JI€ OKaXKeTCsA IIycTas CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTHE MAaCCHBOB Ha CaMOM [iejie MPEACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTaHT, onmcaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3HaA4YalbHO BOCIIPHHUMAETCS KaK CTPOKa

¥ TepenaéTcs Impoienype mpeodbpa30BaHUS COCTABHOT'O THUMA. IIpM 3TOM MOXKeT IOTPeGOBaTLCS SABHO
yKa3aThb THUII, K KOTOPOMY OymeT IpuBeneHa KOHCTAaHTa.)

3HaYeHUs COCTABHBIX TUIIOB TaKKe MOXKHO KOHCTPYHUPOBATh, UCIIONIL3YsI CHHTAKCHUC BHIPaXXKeHUs ROW. B
OONBIIMHCTBE CIIy4YaeB 9TO 3HAUUTEILHO IIPOIIe, YeM 3aIllMCHIBATh 3HAYEHUsI B CTPOKE, TaK KaK IIPU 3TOM
He HYXXHO 0ECIIOKOUTHCS O BIOXKEHHOCTH KaBBIYeK. MH yKe 00CyKIanu 9TOT METO[ paHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KmtoueBoe ctoBo ROW Ha camoM fiejie MOXKeT OBITh He00SI3aTEJIbHLIM, €CJIH B BEIPaKeHUU OIIPENENISTIOTCS
HECKOJIBKO II0JIEH, TaK 4YTO 9Ty 3alUCh MOXKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHC BhIpaxkeHusa ROW 6oree moapobHo paccMaTpuBaeTcs B [Togpa3merne 4.2.13.
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8.16.3. OOpaweHue K COCTaBHbIM TUNaM

Y1061 06PAaTUTHCS K IIOJII0 CTOJIOIIa COCTABHOTO THIIA, ITOCJIE UMEHHU CTOJI0IA HYyXKHO H00aBUTh TOYKY
¥ UMS II0JIsI, TOO0OHO TOMY, KaK YKa3bIBaeTCs CTOIOeIl mociie uMeHHu Tabmnunkl. Ha camom mene, aTu
oOpaleHuss HeOTIUYUMEI, TaK YTO YacTO OHIBaeT HEOOXOOWMO HMCIIOIb30BaTh CKOOKM, YTOOB KOMaHMa
Oblla paloOpaHa IpPaBUIbHO. HampuMmep, MOXKHO IIONBITATHCSA BHIOPATH IIOJIE CTOIOIla M3 TEeCTOBOH
TaOIHUIEI on_hand TaKUM 00pPa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He OymeT paboTaTh, TaK Kak corjiiacHo nmpasujiaM SQL uMs item 30eCh BOCIIPUHUMAETCS KaK UMS
TabmnuIlkl, a He cTonbua B Tabnune on_hand. [I03TOMy 3TOT 3alIpocC HyKHO IepenucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
60 yKa3aTh TakKXke U UM TabIuIbl (HaopuMep, B 3alIpoce C MHOTUMH TabIuIlaMiy), IPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OyoeT IMPaBUILHO MHTEPIPETUPOBAH KaK CCHIJIKA Ha CTONIOeIl item, U3
KOTOPOTO BLIOMpPaETCs moJie.

[Ipu BHIOOPKE MO W3 3HAYEHUST COCTABHOTO THIIA TAaKXKe BO3MOKHBI MOAOOHBIE CHHTAKCHUYECKHE
Kadychl. Hampumep, 4ToOB BHIOPATh OJHO IOJIe M3 pe3ysibTaTa (GYHKIWH, BO3BpAIlAoIell COCTaBHOE
3HaYeHue, MoTpedyeTcss HalmucaTh YTO-TO TTOA0OHOE:

SELECT (my_func(...)).field FROM ...

Be3 gonmomHUTEIbHBEIX CKOOOK B 9TOM 3alIpoCe MPOU30UIET CUHTAKCUYecKas olrnbka.

CoenmasibHOE UM IIOJSI * O3HaA4daeT «BCe IOs»; IogpodHee 00 3TOM paccKal3blBaeTcsd B
ITogpa3zmene 8.16.5.

8.16.4. A3MmeHeHMe COCTaBHbIX TUNOB

Huxke mpuBemeHBl HPUMEPH ITPABUILHBIX KOMAaHI H0OaBJIEHWS M M3MEHEHMS 3HAaYeHUM COCTaBHHIX
cTosi6110B. [TepBEIe KOMAHIOB UILIIOCTPUPYIOT moOaBIeHWE UIIW N3MEHEHHME BCEro CToJIbma:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B mepBoM mpuMepe OmyIlIeHO KIIOYEBOe CI0BO ROW, a BO BTOPOM OHO €CThb; IIPHUCYTCTBOBAThH WJIA
OTCYTCTBOBaTh OHO MOXKET B 000X CIIydasiX.

MgbI MOKEM U3MEHUTh TaKXKe OTOEIbHOE II0JIe COCTaBHOTO CTOJ'[GLIa:
UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3amMeThbTe, YTO IIPU 9TOM He HYKHO (M Ha caMOM [iejie faXe HeJb3s) 3aKJ/II09aTh B CKOOKU UM CTOI011a,
cllepylolllee cpa3y 3a IpefjIoKeHueM SET, HO B CChIJIKe Ha TOT 2Ke CToJI0el] B BRIpazkKeHUY, HaXOAsIeMCst
II0 IIPaBYI0 CTOPOHY 3HaKa paBeHCTBAa, CKOOKU 00513aTeJIbHBI.

M MBI Takke MOXKeM yYKa3aTh II0JId B Ka4eCTBe LIeJIM KOMaHObl INSERT:
INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);
Ecnu IIPK 3TOM MBI HE YKa2KeM 3Ha4YeHHUd OJId BCeX monen CTOHGHa, OCTaBIIHECHA II0JIA GYHYT 3allIOJIHEHEI

3HaueHusMu NULL.

8.16.5. Mcnosnb3oBaHUe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBEIMHU THUIIAMU B 3allpoCaX CBsA3aHBI 0COOEIe IIpaBHJIa CHMHTAaKCHCa U IIOBEeOEHHuE. Gkt IIpaBHJIa
06pa3y10T II0JIE3HbI€ KOHCTPYKIIMH, HO OHU MOT'YT OBITH HEOUEBUOHLEIMU, €CJTH He IIOHUMAaTh CTOSALIYIO 3a
HUMHU JIOTHUKY.
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B Postgres Pro cchiika Ha uMsI TaOMUIE (M/TH €€ IICEeBOOHWM) B 3aIlpOCe II0 CYTH SIBJISETCS CCBHIIKOM
Ha COCTaBHOE 3HAYEHME TEeKYIIeH CTPOKU B 3TOM Tabnuiie. Hanpumep, umest TabnuIy inventory_item,
IMOKa3aHHYIO BHIIIIE, MBI MOZKEM HAITUCATh:

SELECT ¢ FROM inventory_item c;

9TOT 3ampoc BEIDAET OOUH CTOJIOEI] C COCTaBHEIM 3HAUYEHUEM, U eTr0 Pe3yJIbTaT MOXKeT ObITh TaKUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OOHAKO, YTO IIPOCTHEIE KMEeHa COIIOCTABIISIOTCS CHavYalla C *¥MeHaMHU CTOJIOIIOB, M TOJIBKO II0TOM
C UMeHaMu TabJIuI, TaK YTO TAKOI Pe3ybTaT IIOJIyYaeTcs TOJILKO IIOTOMY, YTO B TaOIHIIaxX 3ampoca He
0Ka3aJIOCh CTOJIOLa C UMEHEM c.

OﬁHHHyK)3aHHCL IIOJIHOTO MMEHHn CTOHGHa BUOA mMdg_TabIHIE . HMd_CTOoa0I1[a MOXKHO ITOHMMATh KakK
nmpuMeHeHHe BHIOOpPa II0JIT K COCTAaBHOMY 3HAUEHUIO TeKyIel cTpoku Tabmuibel. (M3 coobpazkeHuit
9(hdHeKTUBHOCTH Ha caMOM [eJjie 3TO peaan30BaHo MI0-IPyroMy.)

Korpga MbI nuiiem
SELECT c.* FROM inventory_item c;

TO, COTJIACHO CTaHmapTy SQL, MEI JOJIXKHEI IIOTYYUTH COOEePAKUMOe TabIUITh, Pa3BEPHYTOE B OTHEILHEIE
CTOJIOIIHI:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 1 1.99
(1 row)

KdK C 3aITpoCoOM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsieT TakKoe Pa3BEéPTHIBAHUE s JTIOOLIX BHIPAXKEHHIM C COCTABHLIMU 3HAYEHUSIMHU,
XOTST KaK ITOKa3aHO BHIIEe, He0OXOOUMO 3aKJIIOUYUTh B CKOOKM 3HaYeHHEe, K KOTOPOMY IIPUMEHSETCS . *,
eCJId TOJILKO 9TO He IpocToe uMs Tabmuilkl. Hampumep, eciu myfunc () — (QYHKIIHSA, BO3BpAIaiomias
COCTaBHOM THII CO CTONIOIIAMH a, b ¥ ¢, TO 9TH OBa 3alIpoca BEIDAOyT OOUHAKOBLIM pPe3ybTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

Postgres Pro ocyuiecTBisieT pa3BEPTHBaHUE CTOJIONOB (aKTHUECKHU ITepPeBos IEPBYI0 GOopMy BO
BTOpPYyI0. TakuM 06pa3omM, B JaHHOM IpUMepe myfunc () Oy[eT BEI3BIBATLCSA TPU pa3a Ay KaxKmou
CTPOKH M C OOHUM, U C OPYIT'MM CHUHTAKCHCOM. Ecnu ato OOPOroCTOoAIIas (I)YHKLII/IH, 1 BEI XOTUTE
n30ekKaTh JTUITHUX BEI30BOB, MOXKHO MCIIOIL30BaTh TAKOH 3alpOC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

Pa3menieHue BI30Ba QYHKIIUY B 9JIEMEHTE FROM LATERAL rapaHTUPYET, UYTO OHA OyIeT BEI3BIBATHCS
OJIsi CTPOKHW He Oojiee OOHOTO pa3a. KOHCTPYKIUS m.* TakK XKe pa3BopaduBaeTcs B m.a, m.b,
m.c, HO Tellepb 3T IepeMeHHbIe IIPOCTO CCHhUIAIOTCS Ha BHIXOJHBIE 3Ha4YeHUs FROM. (KmioueBoe
CJIOBO LATERAL 37IeCh SIB/II€TCS He0o0s3aTeIbHEIM, HO MBI 10OaBUIM €r0, YTOOHI MOAYEPKHYTh, YTO
GyHKIMS TOJIy4daeT x U3 some_table.)

3amuch cocrasHoe_sHaueHne.* IPUBOAUT K TAKOMY Pa3BEPTHIBAHUIO CTOJIOIOB, KOTrHa oHa Gurypupyert
Ha BEPXHEM YPOBHE BBIXOJHOTO CIIMCKa SELECT, B CIIMCKe RETURNING KOMaHA INSERT/UPDATE/DELETE, B
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mpenioxenun VALUES MJIM B KOHCTPYKTOPE CTPOKHU. BO BCcex Apyrux KOHTEKCTaX (BK/IOYas BIIOKEHHBIE
B OOHY M3 3TUX KOHCTPYKIMI), moOGaBJeHUE .* K COCTAaBHOMY 3HAYEHUIO HE MEHSET 3TO 3HaudeHWue,
TaK KakK 3TO BOCHPUHUMAETCS KaK «BCE CTOJIOILI» M II0O3TOMY BEIIAETCS TO K€ COCTAaBHOE 3HAYeHUe.
Hampumep, ecnu GyHKIUSA somefunc () IPUHUMAaET B KaUeCTBe apryMeHTa COCTaBHOE 3HadeHUe, 3THU
3aIpoChl PaBHOCUJIBHHI:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B o6oux ciydasix TeKyliasi CTpOKa TabIHITLl inventory_item mepemaéTcss QyHKIIUU KaK OJUH apryMeHT
C COCTaBHBIM 3HaueHHeM. U XOTs HOTOJHEHHE .* B 9THUX CJIydasxX He UTrpaeT POJIH, UCIIOJIb30BaTh €T0
CUMTAETCS XOPOIIIUM CTHJIEM, TaK KaK 3TO SICHO YKa3bIBAeT Ha MCII0JIb30BaHWE COCTABHOTO 3HAYEHUs. B
YaCTHOCTHY aHAIN3aTOP 3alpoca BOCIPUMET c B 3aIHCH c . * KaK CCHIJIKY Ha UMSI JIX IICEBOOHUM TaOJIHITH,
a He UMs CTOJI0IIa, 4TO U30aB/IsIeT OT HEOJMHO3HAYHOCTH; TOTOa KakK 0e3 .* HesCHO, O3HAaYaeT JIu c UM
TaOIULIBI UM UMS CTOJIOIA, ¥ Ha CaMOM [iefie IIPY HaJIu4uu CTOJI0Ia C UMeHeM c GyaeT BHIOpaHO BTOpPOe
MIPOYTEHHUE.

3Ty KOHIEIIINIO IEMOHCTPUPYET " CJ'IGJIYIOH.II/Iﬁ IIpuMep, BCE 3aIlIPOCEI B KOTOPOM HeﬁCTBYIOT OOMHAKOBO:

SELECT * FROM inventory_item c ORDER BY c;
SELECT * FROM inventory_item c ORDER BY c.*;
SELECT * FROM inventory_item c ORDER BY ROW(c.*);

Bce aTu mpennoxkeHuss ORDER BY oOpalaloTcsd K COCTaBHOMY 3HAYEHWIO CTPOKM, BCJIENCTBUE UETO
CTPOKM COPTUPYIOTCS IIO IIpaBuilaM, onucaHHEIM B [logpasnerne 9.23.6. OQHAKO €C/IU B inventory_item
COIEPXKUTCA CTONOEI] C MMEHEeM c, IEepPBBEIHM 3ampoc OyAeT OT/JIMYaThbCAd OT HOPYTHX, TaK KaK B HEM
BBITIOJTHUTCSI COPTUPOBKA TOJIBKO TI0 HaHHOMY cToJyiOny. C IIOKa3aHHBIMHM BEHIIIE UMEHaMHU CTOJIOIIOB
IPEeOBIOYIINM 3allpocaM TaKyKe pPaBHO3HAUHEL CIIeOyIoIIne:

SELECT * FROM inventory_item c ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item c¢ ORDER BY (c.name, c.supplier_id, c.price);

(B mocneguem ClIy4dae HCIIOJIb3YETCA KOHCTPYKTOD CTPOKH, B KOTOPOM OITYIIIE€HO KJIIF09Y€BO€ CIJIIOBO ROW.)

leyraﬂ 0COOEHHOCTD CHUHTAKCHCa, CBsA3aHHasA C COCTAaBHBIMH 3HA4Y€eHUAMHNH, COCTOHUT B TOM, YTO MBI
MOZKEeM HCIIOJIb30BaTh d)yHKU,UOHa/ley}O 3anuchs OJisd U3BJI€YEHU S II0JISI COCTAaBHOTO 3HAYEHHUSI. DTO JIETKO
MOZKHO OOBSIICHUTH TEeM, YTO 3allUCHU rnorae (rabnmuia) WU rTabnuia.nore B3aUMO3aMEHSIEeMEI. HaanMep,
clienymwIiine 3alIpoChkl PaBHO3HA4YHHEI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item c WHERE price(c) > 1000;

Bosee Toro, ecnu y Hac eCcTh QyHKIHMS, TPUHUMAIOIAsi OOWH apTyMeHT COCTAaBHOTO THUIMA, MBI MOXKEM
BBLI3BATh €€ B M000¥ 3amnucu. Bce aTu 3anpochl paBHOCUJTLHHL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

JTa paBHO3HAYHOCTb 3aANKUCH C MoleM ¥ (QYHKIMOHAIBHON 3alKuCH II03BOJISIET MCIOIb30BaTh C
COCTaBHLHIMH THIIAaMKU (QYHKIIWH, Peanu3yoIue «BBIYUCIISEMBIe IMOJsS». [IpH 9TOM MIPUI0XKEHUIO,
HUCIIONB3YIOIEMY TTOCTIEOHUN M3 TPEeObIAYIIUX 3allPOCOB, He HYKHO 3HATh, UYTO PAKTUYECKH somefunc —
He HaCTOSIIINU CTOJI0ell TaOIHUIIHL.

ITogcka3ka

YuuTEIBasg Takoe moBemeHune, OymeT Hepa3yMHO daBaTh GYHKIIMU, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOT'O THIIa, TO K€ MM, YTO M OOHOMY K3 IIOJIed [JaHHOTO COCTABHOTO THIIa. B cmydae
HEOOHO3HAYHOCTH ITPOYTEHHE HMMEHM II0Jii OymeT BHIOPAHO IIPKM KMCIOJIF30BAaHUM CHUHTAKCHCaA
obpalneHus K IIONI0, a IIPOYTEeHHEe MMeHU (YHKIUU — €CIH HCIIOIb3yeTCs CHUHTAKCHC BBI30Ba
dbyukimu. Ogaako B PostgreSQL mo 11 Bepcuu Bcerga BEIOMPAJIOCh IPOYTEHUE UMEHH II0JIsI, €CIIN
TONBKO CHHTAKCHC BBI30Ba HEe MOATAIKMBAJI K TPOUYTEHUIO UMEeHU QYHKIUHA. YTOOB MPUHYIUTEIEHO
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BI:IﬁpaTb Mpo4YTeHne MMEeHHU d)yHKI_[I/II/I, B IIpedbIiayIIuX BepCHUudAX Haao OBLIIO OOIIOJIHUTEL 9TO UMM
CxeMOfI, TO €CThb HAIIUCATh cxeMa.PyHKIHI (COCTABHOE_3HAUYEHHE) .

8.16.6. CMUHTAKCUC BBOAMMbIX U BbIBOOUMbIX 3HAYE€HUMU COCTABHOIo
TMNa

BHemtHee TEKCTOBOe IIPe[CTaBlIeHHE COCTAaBHOI'O 3HA4YeHUs COCTOMUT M3 3aluCU SJIeMEHTOB,
WHTEPHPETUPYEMEBIX 110 ITPaBHUJIaM BBOMA/BHIBOMAA MJISI COOTBETCTBYIOIIUX THUIIOB ITOJIEH, U O0popMIIeHUS
CTPYKTYpPHl cocTaBHOro Tumna. OdopMieHHe COCTOUT U3 KPYIJIBIX CKOOOK (( ¥ )) OKPY’KAIOIIUX BCE
3HAYEHWe, U 3aMATHX (, ) MEXKOy ero 3meMeHTaMu. [IpoGenbHBIE CUMBOJIEL BHE CKOOOK UTHOPUPYIOTCS,
HO BHYTPHM OHM CYHWTAIOTCS YaCThI0O COOTBETCTBYIOWIETO 3J€MEHTA M MOTYT YYHUTHIBATBCS WM HE
VUUTHIBATHCS B 3aBUCUMOCTH OT ITPaBUJI IPeoOpa30BaHMsI BBOOUMEIX JAHHEBIX OIS THIIA 9TOTO 3JIeMEHTa.
Hampumep, B 3anucu:

" 42)1

mpobesel OyOyT UTHOPUPOBATHCS, €CJIM COOTBETCTBYIOIIEE IIOJIe MMEET LEJIOYMCIEeHHBIM THUII, HO He
TEKCTOBBIHA.

Kak ObBITIO MOKa3aHO paHee, 3allMCHIBAas COCTaBHOE 3HauYeHHe, 000 ero 31eMeHT MOXKHO 3aKJTIOUHUTh
B KaBBIYKH. JTO HYMCHO MejaTh, €CIu NOpH pa3bope 3TOro 3HaueHuWsT 0Oe3 KaBLHIYEK BO3MOXKHA
HEOMHO3HAYHOCTh. HampuMep, B KaBLIYKK HY2KHO 3aKJTI0YaTh 97IeMEeHTHI, CoflepzKaliire CKOOKH, KaBLIYKH,
3alSATYI0 UM 00PaTHYIO KOCYI0 4epTy. YToOBI BKIIIOYHTH B IOJIe COCTAaBHOT'O 3HAYEHUS, 3aKII0YEHHOe
B KaBHIYKH, TaKHWe CHUMBOJIBE, KaK KaBLIYKM UM OOpaTHas Kocas 4epTa, Ieped HUMHU HYKHO TOOaBUTh
o0paTHYyI0 Kocyio uepTy. (Kpome Toro, mpoay06IupoBaHHBIe KABEIUKY B 3HAYEHUHU TIOJISI, 3aKITIOUEHHOTO B
KaBBIYKHY, BOCIIPUHUMAIOTCS KaK OOUHapHEIE, Mogo0HO0 anocTpodam B cTpokax SQL.) C gpyroi CTOPOHHI,
MOKHO 000UTHCEH O€3 KaBHIUEK, 3alUTHUB BCE CUMBOJIBI B TAHHEBIX, KOTOPEIE MOTYT OBITh BOCIPUHATHI KakK
YacTh CHHTAKCHCa COCTABHOTO 3HAUEHHUS, C TIOMOIIBIO CIIEIIIOCIeIoBaTeIbHOCTEeH.

3HayeHre NULL B 3TOH 3amucHU IIPEACTaBISETCS OYCTHIM MeCTOM (KOorja MeXOy 3alsaThIMUA HIIH
CKOOKaM1 HET HUKAKHUX CUMBOJIOB). YTOOH BBECTH MMEHHO IIYCTYIO CTPOKY, a He NULL, Hy2KHO HamucaThb

OYHKITMS BHIBOIA COCTABHOTO 3HAYEHUS 3aK/I0YaeT 3HAYeHWs TOoned B KaBLIYKH, €CHIH OHU
MPENCTaBIIAI0T COO0M MyCThIe CTPOKH, TNO0 cogepzKaT CKOOKH, 3amAThe, KaBbIYKU WU 00paTHYIO KOCYIO
4yepTy, mTub0 COCTOAT U3 OOHUX NPo6esioB. (B mocnemHeM cioydae MOXKHO 000UTHCH 6€3 KaBhIYEK, HO OHU
mobGaBysioTCsA i ymobouuTaeMocTHu.) KaBbluky 1 oOpaTHasi Kocas 4epTa, 3aKII0YEHHbIE B 3HAUYEHUS
TIOJIe, IPU BHIBOJE MYOIUPYIOTCH.

IIpumMeuyanue

I[TomHuTEe, 4TO HammcaHHas SQL-KoMaHOa IpeXOe BCEro WHTEPIPETUPYETCS KaK TeKCTOoBas
CTPOKa, a 3aTeM KaK COCTaBHOe 3HaueHue. BcleOcTBue 3TOTO YKMCIIO CHMBOJIOB 0OpaTHOM KOCOM
YepTHl yOBAaUBaeTCs (eCJIU UCIIONIb3YIOTCS CIIEIocIeqoBaTenbHOCTH). Hampumep, YTOOL BBECTH B
II0JIe COCTAaBHOTO CTOI0IIAa 3HAYEeHHUE THUIIA text C 0OPATHOM KOCOM YePTOM U KaBhIYKaMM, KOMaHOY
HY2KHO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

CHauasna 00paboT4YmK CIIEINIOCIIeOBAaTEIbHOCTEN yIansieT OMUH YPOBEHb 00PaTHOM KOCOM YEPTHI,
TaK 4YTO aHAJIM3aTOP COCTABHOTO 3HAUEHWs MHojydaeT Ha Bxom ("\"\\"). B cBowo ouepenmb, OH
rmepenaéT 3Ty CTPOKY IIPoIledype BBOa 3HAYEHUS TUIIA text, IIe OHa IIpeobpa3yiorcs B "\. (Eciu
ObI MBI paboTalK C TUIIOM OAaHHBIX, TPOlieypa BBOOa KOTOPOTrO TaKxKe NHTePIIPeTupyeT 00paTHYIO
KOCYIO 4epTy 0COOBIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 ObI HOHAHOOUTHCS y2KE BOCEMB TaKHX
CHMBOJIOB, YTOOBI COXPaAHUTDL 3TOT CHMBOJI B II0JIE COCTABHOT'O 3Ha4YeHUsd.) Bo n3bexkaHue Takoro
oy0IMpPOBAHUS CIEIICUMBOJIOB CTPOKM MOKHO 3aKJII049aTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).
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IToocka3ka

3anuceIBaTh COCTaBHHIE 3HauYeHUs B KomaHmax SQL dYacTto OriBaeT ymoOHee C IIOMOIIBIO
KOHCTPYKTOpa ROW. B ROW oTHmesibHBIE 3HAUEHUS 9JIeMEHTOB 3alKUCHIBAIOTCS TaK XKe, KaK eClu Obl
OHH He OBI/TM YJIeHaMHU COCTAaBHOTO BEIPAXKEHUS.

8.17. Anana3oHHbIe TUNbl

[Iuama30HHbEIE TUIIEI ITPENCTABJISIOT [OUANA30HH 3HAYEHWN HEKOTOPOTO0 THIIAa OaHHBIX (OH TakKke
Ha3bIBaeTCss nodmunom pAuamnal3oHa). Hampumep, Ouama3oH THUIIA timestamp MOXKET IIPEACTABISATH
BPEMEHHOM MHTEPBaAJI, KOTAa 3ape3epBUPOBaH 3aJjl 3acefaHuii. B maHHOM ciiydae TUIIOM AaHHBIX OyHeT
tsrange (CcokpalleHue OT «timestamp range»), a MOOTUIIOM — timestamp. IloAgTun OOJI2KeH OBITH
TIOJTHOCTBIO YIIOPSAOOYUBAEMBIM, YTOOR MOXKHO OBLIIO OMHO3HAYHO ONpPEeNesIuTh, I'Ne HaXOOUTCs 3HaYeHue
110 OTHOIIEHUIO K OUAlla30HY: BHYTPH, OO WUJIU ITOCIIE HETO.

,]:[I/Ial'laBOHHbIe THUIIBI IIOJIE3HBI TEM, YTO IIO3BOJIAIOT IIPEOCTAaBHUTh MHOXKECTBO BO3MOZKHBIX 3HAYEeHUU B

OﬂHOﬂ(HPYKTypeHaHHHXIIQéTKOBHpaSHTLTaKHeHOHﬂTHﬂ,KaKHepecequHeﬂHaHaBOHOB.HaH6OHee

OquHHHbﬁiBapHaHT WX HUCIIOJIb30BaHUSA — IMPHUMEHATH OUAIIa30HBI JaThl 1 BPEMEHHU [OJIsd COCTaBJIEHUA

PacClinCaHusa, HO TaKXe IMOJIE3HBIMH MOT'YT OKa3aThbCiA OHAIla30HEI I1€eH, WHTEePBAJIbL I/I3MepeHI/Iﬁ nT. Oo.
8.17.1. BcTpoeHHble aMana3oHHbIe TUMNbI

Postgres Pro umeeT cnenymoinye BCTPOEHHBIE OUAlla30HHEIE TUIIHL:

* intd4range — OUWAIIA30H IIOATHIIA integer

®* int8range — OUWAIIA30H IIOATHIIA bigint

° numrange-—-ﬂHaHa30HﬁHOHTHHa_numeric

®* tsrange — OUAIIA30H IIOATUIIA timestamp without time zone

®* tstzrange — OMAIIA30H IIOATHUIIA timestamp with time zone

* daterange — OUAIIAQ30H IIOATUIIA date

IToMuMO 3TOTO, BEI MOKETe OIIPenesiTh COOCTBEeHHEIE THUIIEL; MOompoOHee 3To onucano B CREATE TYPE.

8.17.2. NpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxnmeHue
SELECT intd4range (10, 20) @> 3;

—— IlepexpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHHe BepxXHEeMH TI'PaHHUIb
SELECT upper (int8range (15, 25));

—— BriuMcneHue nepecedyeHUd
SELECT int4range (10, 20) * inté4range (15, 25);

—— SflBmdeTCcd NIM OHANA30H NOYCTHEIM?
SELECT isempty (numrange(l, 5));

ITonmHBI CHOMCOK OINIEPaTOpPOB M (YHKIMN, HpemHasHAUYeHHHIX OJIS OHUAlla30HHBIX THUIIOB, IIPUBEOEH B
Taonuie 9.50 u Tabmume 9.51.
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8.17.3. BKsoyeHMe n UCKJIIDYeHUe rpaHuy

JIro6o01 HeHYCTOfI Oualla30H UMEeeT OBE€ I'PAHUIIbI, BEPXHIOIO 1 HUZXKHIOIO, ¥ BKJIIOYAET BC€ TOYKHU MEXKIOY
3TUMH 3HAYEHUSIMMH. B Hero Takxe MOXKeT BXOOUTH TOYKa, jexalllasd Ha I'PaHUIlE, €CJIM OHalla30H
BKJIIOYAE€T 3Ty I'DAHULY. u HaOGOpOT, €CJIN OUalla30H Heé BKJII0YaeT I'PaHUuIly, CHUTAETCHd, YTO TOYKa,
7exailras Ha 9TOu I'paHuUlie, B HEro He BXOOUT.

B TekcToOBOU 3amucH Ouana3OHa BKIIIOYEHHE HHUXKXHEH TIPaHUIEl 0003HAYaeTCs CHUMBOJIOM «[», a
NCKJIIDUEHUEM — CHMBOJIOM <« (». ,]:[J'IS{ BerHeﬁ T'PaHUIBI BKJIIOYEHUE 0603Ha‘-laeTC5{ AHAJIOTUYHO,
CHUMBOJIOM «]>», a MCKIIIOUeHNEe — CUMBOJIOM «) ». (ITogpoOHee 3TO omucaHo B [Tompa3merne 8.17.5.)

HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIIA B JUAIIA30H, IIPE€IHA3HAYE€HEL d)YHKLII/II/I
lower_inc U upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKOoHe4YHble) aMana3oHbl

©

HuxkHIOI0 rpaHUIly OAuana3oHa MOXKHO ONYCTHUTh M OIPEHEeJIUTh TEM CaMbIM OUAaNa30H, BKIIIOYAIOITHHR
BCe 3HAYeHWs, JexKalllie HUXKe BepxHeW TpaHullkl, Hanpumep: (,3]. ITomoOHBIM o0pa3oM, eciou
He OIpefenuTh BEPXHIO TpPaHUIly, B [OMaNa30H BOMOYT BCe 3HAYEHMS, JexKalllie BHIIe HUKHEN
rpaHuIel. Eciy JXKe OmylleHa M HUXKHSS, WM BEPXHSS TPAHUIBI, TaKOM AUamnal30H OymeT BKIOYATh
BCe BO3MOXKHBIE 3HAYEHUSI CBOETO TOATHUIIA. YKa3aHMe OTCYTCTBYIOIIEN T'PaHUILI KaK BKIIOYaeMOU B
IVana30H aBTOMaTUYECKU mIpeoOpal3yeTcs B HCKIIOUAIOIlee; Hampumep, [, ] mpeodpa3yeTcs B (,).
MOKHO BOCIIPMHMMATh OTCYTCTBYIOIIME 3HAYEHMUS KaK IJIIOC/MUHYC OECKOHEYHOCTh, HO BCE XKe 3TO
0coOble 3HAYEHUs] AMAa30HHOTO THUIIA, KOTOPhe OXBATHIBAIOT M BO3MOXKHLIE OJIS IOATHUIIA 3HAYUEHUS
TITI0C/MUHYC 6€CKOHEUHOCTb.

71 TOOTHUIIOB, B KOTOPHIX €CTh TOHSATHE «0ECKOHEYHOCTBL», infinity MOXKET HCIIOIb30BAaThCSI B
KadyecTBe IBHOTO 3HAYEHUS TPaHUIIEL. [Ipu 9TOM, HampuMep, B AMaNa30H [today, infinity) C IOOTHUIIOM
timestamp He OyOEeT BXOOUTH CIIelMalIbHOE 3HaYeHUe infinity JAaHHOTO ITOATHIIA, OMHAKO 3TO 3HaUYEeHUe
OymeT BXOOWUTH B AUANAa30H [today, infinity], KaK U B OMANAa30HH [today,) ¥ [today, ].

HpOBepI/ITB, ommpenesieHa JIM BEPXHAA UJIN HUXKHAA I'PaHUIla, MO2KHO C IIOMOIIIBIO (1)YHK].IPII>I lower_infm
upper_inf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOA AManasoHOB
BBOJ:[I/IMoe 3HA4YEeHHe Oualla30Ha O0JIZKHO 3allMChIBATHCHA B O)IHOﬁ U3 CIIeOYyIIOIIuX (l)OpM:

HHXHA4d—TI'OAHHI[A, BEPXHId4d—I'OaHHI[a
HHXHA4d—TI'OAHHI[A, BEPXHId4d—I'OaHHI[a
HHXHA4d—TI'DAHHI[A, BEPXHId4d—I'OaHHI[a

( )
( ]
[ )
(HHXHI9-rpPaHHLa, BEPXHId—IPAaHHLa]
empty

Tun cko6ok (KBagpaTHBIE MJIM KPYTJIbie) OIpenenseT, BKIIUaloTCSA JIM B OUala30H COOTBETCTBYIOIINE
TPaHUIIBl, KaK OMMCAHO BHIINIE. 3aMEeTbTe, YTO ITOCNegHssT opMa COOEPKUT TOJLKO CIIOBO empty U
onpemenseT MyCTOU OAMalla30H (OMalia3oH, He CogepKallliil TOYEK).

30ech muxmgg-rpanuga MOXKET OBITh CTPOKOM C OONYCTHUMBIM 3HAYEHHWEM MONTHUNA WU OBITH ITYCTOM
(Torma mwamna3oH OymeT 0e3 HUXKXHEN TpaHUIbl). AHAJIOTUYHO, BepxHgg-rpadxya MOXKET 3aHdaBaThCs
OOHUM U3 3HAYEHUH IMOATHUIA UITK OLITH HeonpeneeHHOM (IyCTO).

JIroboe 3HaueHWe [OHala3OHa MOXKHO 3aKIIUYUTh B KaBBUKH ("). A ecnud 3HaYeHHEe CONepPKUT
KpyTJible WX KBafipaTHBIE CKOOKHM, 3aIlAThie, KABLIYKKM MM OOpPATHYIO KOCYI0 4YepTy, MCIIOIb30BaTh
KaBBIYKKA HEOOXOOHMMO, YTOOLI 9TH CHMBOJIEI HE PAcCMaTPHBAINCh KaK YacTh CHMHTAKCHCA OHalla30Ha.
YToOH BKIIOYKUTL B 3HAYEHHWE OUala30Ha, 3aK/II0YEHHOE B KABLIYKHM, TAaKHWe CHUMBOJIEI, KaK KaBLIYKH
unu obpaTHasi Kocasi 4epTa, Ieped HUMH HYXHO Oo0aBuUTh 00paTHYIO0 Kocyio uepty. (Kpome ToTO,
mponyOIupoBaHHbIE KaBEIYKY B 3HAYEHUH HAIla30Ha, 3aK/II0YEHHOTO B KABLIYKH, BOCIIPUHUMAIOTCS KakK
ofUHapHHIE, Tofo0HO anocTpodaM B cTpoKax SQL.) C Apyroil CTOPOHEL, MOXKHO 0OOUTHCH Oe3 KaBHIUEK,
3alllUTUB BCE CHUMBOJIBI B MAHHLIX, KOTOPEIE MOTYT OBITH BOCIIPUHSITEHI KaK YaCTh CUHTAKCHCA OUara3oHa,
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C TIOMOIIBIO CIIELIIOCIIEIOBAaTEIbHOCTEN. YTOOHI 3aaTb B Ka4eCTB€ T'PAaHHUILIBI IIYCTYIO CTPOKY, HY2XKHO
BBECTH "", TaK KakK IIyCTasi CTPOKa 0e3 KaBBEIYEK 6y,[[eT O3HAa4aTh OTCYTCTBUE I'DAHUIIEL.

ITpoGesnbHBIE CHMBOJIBL A0 U ITOCIIE OIIPeeIeHUsT ualla30Ha HTHOPUPYIOTCS, HO KOT{Ia OHU IPUCYTCTBYIOT
BHYTPH CKOOOK, OHM BOCIIPUHMMAIOTCS KaK YaCTh 3HAaUEHHsI BEPXHEH UITH HUXKHEeH IrpaHuIlbl. (XoTs oHN
MOT'YT TaKzKe UTHOPHUPOBATHCS B 3aBUCUMOCTHU OT IIOATHUIIA HHAaNa30Ha.)

IIpumeuyanue

OTU IpaBuUjla OYeHb IIOXOXKM Ha IIpaBUJla 3alUCH 3HAYEeHWH OIS TOoJied COCTaBHBIX THUIIOB.
JomonmHUTENbHBEIE 3aMedYaHus IIPUBeOeHH B [Togpa3nene 8.16.6.

I[Tpumepsr:

—— B IHaNas30H BXIOYaeTcd 3, He BKINOUAaeTCd / U BKIOUYAITCH BCE TOYKM MeXOy HUMHU
SELECT '[3,7)'::int4range;

—— B IOHANa30H He BXILYalTCd 3 ¥ 7, HO BKIOUAIOTCYI BCE TOUYKHU MeXOy HHUMU
SELECT '(3,7)'::int4range;

—-— B [OHalasoOH BKIlYaeTCd TOIbKO OOHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOUanas3O0H He BXKIYaeT HHKAKHUX TOoueK (HOopMalulalud 3aMeHUT ero OolIpeleleHHe
-— Ha 'empty')
SELECT '[4,4)'::int4range;

8.17.6. KoHCTpyuMpoBaHue aAMana3oHOB

[ KaXXmoro OUAIlla30HHOTO THUIIA oIpedeneHa (QYHKIMSA KOHCTPYKTOpa, MMeEoIasi TO XKe WM, UTO
¥ OAHHBIM Tum. MCIONIb30BaTh 3TOT KOHCTPYKTOP OOBIYHO ymoOHee, YeM 3alKUCHBATh TEKCTOBYIO
KOHCTaHTY OHalla30Ha, TaK KakK 3TO u30aBisieT OT IOTPeOHOCTH B JMOIOTHUTEILHLIX KaBEIUKaxX. OyHKITUS
KOHCTPYKTOpPa MOXKeT MPUHUMATh [Ba HUJIM TPHU llapaMeTpa. BapuaHT c OByMs IIapaMeTpaMM CO3TaéT
OWalla30H B CTAaHOAPTHON ¢dopMe (HHKHSS IPaHHIlA BKIIOYAETCS, BEPXHSS MCKIIOYAeTCs), TOrga Kak
IJIsI BapHaHTa C TPEeMs IapaMeTpaMH BKITIOUeHHe I'PaHUIl OIpeIernseTCcss TPeTbUM IIapaMeTpoM. TpeTui
mapaMeTp OOJIZKEH COmepzKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hampumep:

—— IonuHag dopMa: HHUXHIYI IpaHUlla, BEPXHId I'PaHUlLa U TeKCToBad CTpoka, olpenendiouad
—— BXIIOUEHHE/UCKIIIOUEHHUE TCPaHUll.
SELECT numrange (1.0, 14.0, '"(1');

—— Ecnu TpeTHH apryMeHT OIyIeH, noimpasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—-— XoT4g 3mechb ykaswiBaeTcd ' (]', npu BEIBOLEe 3HaueHUe OyneT IIPUBEIEHO K
—— KAaHOHHUYECKOMY BHIY, Tak Kak int8range — TuUD IOUCKPEeTHOI'O OHalasoHa (CM. HUXe) .
SELECT int8range(l, 14, '(1'");

—— Korma BMecTO nobo¥ rpaHulsl ykaswBaeTrcd NULL, COOTBETCTBYOIEH TI'PaHUILB
—-— y Iualla3oHa He OyIerT.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbIX AMana3oHOB

HI/ICerTHLIM OUAIIa30HOM CYUTAETCd OHualla30H, OJIsd IIOOTHUIIa KOTOPOro OOHO3HA4YHO onpe,u;enéH
«mar», KaK HalIpuMep OJjid TUIIOB integer MW date. 3HaUYeHUS 3THUX OBYX THIIOB MOZKHO Ha3BaTb
COCEIHUMHU, KOT'Ia MeKYy HUMHU HET HUKAKUX NPYT'UX 3HadYeHuu. B HeIIPEePHBIBHBIX THalla30HaX, HAIIPOTHUB,
BCerga (I/IJ'II/I II04TH BCBI"JIa) MOXKHO HaMTHU ellé OJHO 3HaYeHUe MeXOy OBYMsA OaHHBIMMH. HaanMep,
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HeNpPepLIBHEIM OUAIIa30HOM 6y11eT OHana30H C HOATUIIAMHU numeric M t imestamp. (XOTS timestamp UMeeT
OTrPaHUYEHHYIO TOYHOCTB, TO €CTh TEOPETUYECKHU OH ABJIAE€TCA OUCKPETHBIM, HO BCE XKe aydlilne CHUTAaTh
ero HeIPepPHIBHEIM, TaK KakK IIar ero OOBIYHO He OIpPenesiéH.)

MOXKHO TakiXkKe CUYUTaATh OUCKPETHBEIM IIOOTHUII OHAIla30HA, B KOTOPOM YETKO OIIpenejieHbl IMOHATHUA
«CJIEOYIOLIETrO» U «IIPEedbIOyIIero» 3JIEMEHTa OJId KaXKOOIr'o 3Ha4YeHud. Takue orpeneyieHus IMMO3BOJIAI0T
Hp806pa3OBbIBaTB T'PaHULBI OHUAIIda30HA M3 BKJIIIOYA€MEIX B HCKJIIOYa€MEIe, BLIGI/IpaH cneuyroumﬁ U
HpeJIBIJIYH_[I/II;I 39JIEMEHT BMECTO 3aJaHHOI'O 3HA4YEHH. HaanMep, OUualla30HBI LIEJIOYHUCIJIEHHOI'O THIIa
[4,8] U (3,9) ONMCHIBAIOT OOHO ¥ TO K€ MHOXKECTBO 3HAYEHMU; HO [OJIA Oualla30Ha IMOATHIIA NUMEric
9TO He TakK.

s TWIa OUCKPETHOrOo Aualla3oHa ompenessieTcsd (QYHKIUS KAHOHU3AUUU, YYUTHIBAIOIAS pa3Mep
mara [jisi MaHHOTO MOATHIIA. 3afjada 3TOM (YHKIHUH — IIpeoOpa3oBaTh PaBHO3HAYHBIE AHAIIA30HBI K
eOUHCTBEHHOMY IIPeCTaBIE€HNI0, B YaCTHOCTH HOPMaJIM30BaTh BKIIOYaeMbIe ¥ UCKITIOYaeMble TPAHUIIH.
Ecnu pyHKIMS KaHOHU3AIMK HE OIpefesieHa, AUala30Hbl C Pa3/INYHBEIM OlpenesieHuneM OymyT Bcerma
CUMTATHCS Pa3HBIMHU, [JaXKe KOr{la OHM Ha CaMOM [ieJie IIPEeACTaBISIOT OOQHO MHOXKECTBO 3HAYEHUH.

151 BCTPOEHHBIX THUIIOB int4range, int8range M daterange KaHOHWYECKOE MMpeACTaBlIeHNEe BKJII0OYAET
HHU2KHIOIO TPAHUIY U HEe BKIIIOYAEeT BEPXHIOIO; TO €CTh OMAIla30H IIPUBOOHUTCA K BUOY [). OnmHako Onsa
HeCTaHOapPTHBIX TUIIOB MO2KHO HMCIIOJIb30BAaTh U OPYTHUe COrJlallleHus:d.

8.17.8. OnpepneneHne HOBbIX AMAMNA30HHbLIX TUNOB

ITonp3oBaTenu MOT'YT OIIpenensaTb coOCTBEeHHEIE OUualla30HHBIE THUIIBI. 9TO MOXKeT OLITh II0JIE3HO, Korga
HYXKHO HCIIOJIB30BATh OHUAIIA30HBI C IIOATHUIIAMU, OJIAd KOTOPHBIX HET BCTPOEHHBIX OUAIIA30HHBIX THUIIOB.
HaanMep, MOZKHO OIIPeneJInTb HOBBIM TUII Ouarna3oHa OJid IMIOoOTUuIla float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats8,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Taxk kKak mys float8 OCMBICIEHHOE 3HAYEHME «IIara» He OnpenesieHo, GyHKINSI KaHOHU3AlUY B JaHHOM
IIpuMepe He 3afaéTCH.

Omnpenernsisa COOCTBEHHBIM OUAlla30HHBIM THUII, BBl TAKXKe MOXKETe BEIOpaTh OPYyTHe IIpaBujla COPTUPOBKU
WM KJlacC omeparopa B-mepeBa myis ero mOATHIA, YTO ITO3BOJIUT U3MEHUTH MOPSNOK 3HAYEHUH, OT
KOTOPOTO 3aBHUCHUT, KaK¥e 3HaUYeHUs MOIMafaloT B 3alaHHLIN AUana30H.

Ecnm mopoTum MOXKHO paccMaTpuBaTh KaK OUCKPETHEBIM, a He HEeIpPEephIBHHIM, B KOMaHIOe CREATE
TYPE clefyeT TakKxXKe 3amaTh QYHKIHUIO xaHoHuzauuu. ITOM (QYHKIHMU OyHeT HepemaBaThCsd 3HAYEHUE
Juamna3oHa, a OHa AOJI>KHa BEPHYTh paBHO3HAYHOE 3HaYeHHe, HO, BO3SMOXKHO, C APYTHUMHU I'paHULIAMU U
dopmaTupoBanuem. [ OBYX OHala30HOB, IPENCTABIISIONINX OOHO MHOXKECTBO 3Ha4YeHUM, HaIlpUMeD,
LIeJIOYUuCJIeHHbIe Ouarna3OoHbl [1, 71 ;1 [1, 8), GYHKIMS KaHOHM3allMW MOOJIKHA BBIDABaTh OOUH
pe3ynbTaTr. Kakoe MMEHHO NpefcTaBjieHWe OyIOeT CUMTaThCs KaHOHWYECKUM, He HMeeT 3HadYeHUs
— TJlaBHOe, dYTOOBI [Ba pPaBHO3HAYHBIX [Mala3oHa, OT(GOPMATHPOBAHHBLIX I10-pa3HOMY, BCermga
nmpeoOpa30BLIBAJICE B OOHO 3HAUEHMWE C OOWHAKOBHIM (GopMaTUpOBaHMeM. [IoMMMO UCHpaBIeHUS
(opMaTa BKIIOUAEMBIX/UCKIIOYAEMBIX I'pDaHUI], (PYHKIUS KaHOHU3AIUU MOXKET OKPYIJIATh 3HAYEHUS
TPaHUII, €CJIU pa3Mep MIara IpPeBHIIaeT TOYHOCTh XpaHeHUsd noparuna. Hanpumep, B Tulle Ouana3oHa
IJIs TIOATUIIA t imestamp MOXKHO OIIPENEeNINTh pa3Mep Illara, paBHEIN Yacy, Torga GyHKIUSA KaHOHU3auNU
IoJI>KHA OyIeT OKPYTJIUTh T'PAHUIL], 3afjaHHBIe, HAIPUMEDP C TOYHOCTHIO O MUHYT, TUO0 BMECTO 3TOTO
BBIZAThH OIINOKY.

IMTomumo 3TOTO, OJIs TIOOOr0 AMAIa30HHOTO THUIA, OPUEHTUPOBAHHOI'O Ha HCIIOJIE30BaHUE C WHIOEKCaMu
GiST unu SP-GiST, pomkHa OBITH ONpenesieHa pa3HUIla 3HAUEHUM IMOATUIIOB, GYHKUIUS subtype_diff.
(Mupmerc cMmoxeT pabortaTh u 0e3 subtype diff, HO B OONIBIIMHCTBE Cily4uaeB 5T0 OymeT He Tak
a¢hdekTrBHO.) ITa GYHKIUSA NPUHMMAaET Ha BXOJI IOBa 3HAYEHHUS IOATUIIA U BO3BpallaeT UX Pa3HUIy
(T. e. X MHHYC Y) B 3HA4YeHHWU THUHA float8. B mOKa3aHHOM BHIIIE IIPUMEPE MOXKET HMCIIOIb30BATHCS
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byHKIMSA float8mi, ompemensollas HUXKeJIexKallylo pealnu3anuio 00BIYHOTO OllepaTopa «MUHYC» IS
THUIa float8, HO OJId OPYroro IOATHIIA MOTI'YT NMOTPeboBaThCS HOIOIHUTEIbHBEIE ITpeoOpa3oBaHUS.
WHorpma pnsi mpeAcTaBleHMsS Pa3HUIBI B YMCJIOBOM BHIOEe TPeOyeTcs emé U TBOPUYECKUM ITOOXOf.
OYHKIIUS subtype_diff, HACKOJIBKO 3TO BO3MOXKHO, HOJIKHA OBITH COrJIacoBaHa C IIOPSIAKOM COPTHUPOBKH,
BHITEKAIOIIMM M3 BHIOPAHHLIX IIPaBUJI COPTUPOBKU M KJlacca ollepaTopa; TO eCThb, €€ Pe3yabTaT HOJIXKEH
OBITH ITOIOXKUTEJILHBIM, €CJIM COTJIAaCHO MOPSOKY COPTUPOBKU IIEPBLIN €€ apryMeHT 00JIbllle BTOPOTO.

Emé oguH, HE CTONMb TPUBUANIBHBIM TPUMEP QYHKIMY subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — y))' LANGUAGE sgl STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_diff
)i

SELECT '[11:10, 23:00]'::timerange;

HomonmHUTEJIbHBIE CBeIeHUsI O CO3MaHuM OHala30HHbBIX TUIIOB MO2KHO HauTH B onucanuu CREATE TYPE.

8.17.9. NHpekcauun

I cTonb110B, UMEIOIINX AHUalla30HHBIN THUI, MOXKHO co3gaTh uHaeKch GiST u SP-GiST. Hanpumep, Tak
co3maéTrcsa uHgekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Nupmekc GiST unu SP-GiST nmomMoraeT YyCKOPHUTH 3allPOCHl CO CJIEOYIOINIMMHU OIepaTopaMu: =, &&, <@, @>,
<<, >>, - |-, &< U &> (OOMOJIHUTEJIPHO O HUX MOXKHO y3HaThb B Tabnuiie 9.50.

KpOMe TOTO, OJIAd TaKHUX CTOJ'IGU,'OB MO2Z2KHO CO3[0aTh UHOEKCEI Ha OCHOBE X€llla " B-nepeBLeB. II71s1 THOEKCOB
TaKHX THUIIOB ITIOJIE3E€H IIO CYTHU TOJIBKO OOWH OIIEpaTop ﬂHaHa3OHa-—-paBHO.IIOpHHOK COPTHUPOBKHU B-
OepeBa oIIpenensaeTcsa Oiisd 3Ha4YeHUH [Oualia3oHa COOTBETCTBYKOIIIMMHU OIlepaTOpaMu < U >, HO 3TOT
IIOPAO0OK MO2XKET OBITH IIPOU3BOJIBHEIM ¥ OH HE O4YE€Hb BAXK€H B PE€AaJIbHOM MHDeE. Honuep}KKa B-nepeBLeB
U Xelllel Oualla30HHBIMY TUIIaMU HY2KHaA B OCHOBHOM [JId COPTUPOBKHU U XE€IIINPOBAHMSA IIPU BBIIIOJTHEHUHN
3allPOCOB, HO He OJId CO30aHNA CaMUX UHOEKCOB.

8.17.10. OrpaHnyeHua ANa aManasoHOB

Torga kKak OJIs CKaJISIPHBLIX 3HaYeHWIH €CTECTBEHHLIM OTPAaHHYEHHEM SBJISeTCS UNIQUE, OHO OOBIYHO
He MOOXOOWT MOJIS Oualla30HHBLIX TUMIOB. BMecTo 3TOro 4alle OKa3hIBAlOTCS IIOJIe3HEee OTrpPaHUYeHUS-
uckmodyenus: (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHU4YeHUsI II03BOJISIOT,
HaIIpUMeEp OIIPeNeIuTh YCIIOBUE «HellepecedyeHusI» Ouana3oHoB. Hampumep:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &¢&)
)i

DTO0 orpaHHYeHHEe He IO03BOJIUT OJMHOBPEMEHHO COXPAaHUTh B TaOIHIle HECKOIBKO THAIla30HOB, KOTOPEIE
HaKJIaOBIBAIOTCS OPYT Ha gpyra:

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)");
INSERT O 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OUIMEKA : KOHPNUKTYyIEEe 3HAaUYEHHE KIIUua HapylaeT OrpaHHUYEeHHEe—HCKIUYEeHHE
"reservation_during_excl"
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[IOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHOIUKTYET C cymecTByilomuM kimouoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00"))

711 MakKCMMaJbHOM THMOKOCTHM B OTrPaHMYEHUU-UCKIIOYEHUM MOXKHO COYETaTh NIPOCTHIE CKAaJlIIpHBIE
TUIILl JAQHHBIX C OUalla30HaMU, UCHIOJb3ys paclIUupeHue btree gist. Hanpumep, ecnu btree_gist
YCTAHOBJIEHO, CJIEOVIOIlee OorpaHuMYeHue He OyHOeT OONyCKaTh IepeceKalolluecs Auarna3oHbl, TOJIBKO
€CJIX COBHAMAIOT TaK¥XKe XU HOMepPa KOMHAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)
INSERT INTO room_reservation VALUES

("123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO room_reservation VALUES

('123A', '[2010-01-01 14:30, 2010-01-01 15:30)");
OIIMBEKA: xoOHOIUKTyKLIEee 3HAUYEHHEe KIoYa HapyllaeT OlPaHHUYEeHHEe-HCKIIOUYEeHHE
"room_reservation_room_during_excl"
[IOOPOBHOCTH: Kmou (room, during)=(123A, [ 2010-01-01 14:30:00,
2010-01-01 15:30:00 )) xouHdmUKTYyeT
C cymecTBylmUM kinoyoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00")) .

INSERT INTO room_reservation VALUES
('"123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT O 1

8.18. Tunbl BOMEHOB

[JomeH — TIONIb30BATEILCKUH TUIl JAHHLIX, OCHOBAHHLIM HA OPYTOM Hudiceedxcauem mune. OH MOXKET
OBITH OIIPENEeNEH C YCIIOBUSIMHU, OTPAHUYNBAIOIIMMY MHOXKECTBO JOMYCTUMBIX 3HAYEHU M TOIMHOKECTBOM
3HAUYEHUN HUXKeJeXKallero TUma. B ocTalbHOM OH BeOET ce0sl KaK HUXKeIeXkKalllui TUIl — HalpuMep, C
OOMEHHBIMHU TUIIOM OyayT paGoTaTh IO0LIE OepaTopsl UK (GYHKIIWHN, TPUMEHUMbBIe K HUXKeIexXaleMy
tuny. HukenexkalimM TUTIOM MOXKeT OBITh J060¥ BCTPOEHHHIN WK IT0JIb30BAaTEILCKUN 0a30BHIN THII,
TUTI-TIEPEYUCIIeHNe, MaCCUB, COCTAaBHOU THII, IMATA30H UITU OPYTOM MOMEH.

HaanMep, MBI MO2ZKEM CO30aTh HOMEH IIOBEPX LIEJIbIX YHCEeI]I, HpI/IHI/IMaIOH.II/Iﬁ TOJIBKO IIOJIOZKUTEJIbLHBIE
YHuClla:

CREATE DOMAIN posint AS integer CHECK (VALUE > 0);
CREATE TABLE mytable (id posint);

INSERT INTO mytable VALUES(1); —-— paboraerT
INSERT INTO mytable VALUES(-1); —— omubka

Korna K 3HAQYEHHWIO JOMEHHOI'O THUIId IIPUMEHAIOTCA OII€EPaTOPHI UIIN (I)YHKL[I/II/I, IIpeOHa3HA4Y€HHBIE OJISA
HHU2XKeJleXKalllerO THUIla, JOMEeH aBTOMATH4YECKH IIPUBOOUTCA K HHUXKeJleXallleMy THUILY. Tax, HaIIpuMep,
pe3ynbTaT oIepaluy mytable.id - 1 OyAeT CUMTAThCS MMEIOIIUM THUI integer, a He posint. MH
moryim Obl 3amucaTh (mytable.id - 1)::posint, YTOOBI CHOBa IIPMBECTHU PE3ynbTaT K TUIIY posint,
YTO IIOBJIEYET IIEPEIIPOBEPKY OTPaAaHUUYEHUN MOMeHa. B 9TOM ciydae, eClu HaHHOE BhIpaXkeHue OymeT
IIPUMEHEHO K id, paBHOMY 1, HpOI/I3OI;IJIéT omnOKa. 3HaYeHHe HHXKeJleXalllero THUIla MO2KHO ITPUCBOUTH
IIOJIIO HJIN nepeMeHHoﬁ OOMEeHHOTI'0 THIIa, H€ 3allMChIBaid IIPpHUBEeOEHHEe SABHO, HO WM B 3TOM CJIy4dae
OrpaHUYE€eHHsa JOMEHa GYJIYT IIPOBEPATHCA.

3a JOIIOTHUTENbHEIME CBeOeHUIMH oOpaTuTech K onucanuio CREATE DOMAIN.
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8.19. NpeHTndMKaTopbl 00OBLEKTOB

Hpeutudurkatop od6bekta (Object Identifier, OID) mcmomb3yercssi BHyTpu Postgres Pro B KadecTBe
TIEPBUYHOTO K/II0Ya PA3JIMYHBIX CUCTEMHEIX Tabnun. B monmbs3oBaTenbckue Ttabmuusl cronberr OID
mo0aBIIsieTCsl, TOJIBKO €CNIM IPH CO3TaHUU TaOJUIE yKa3bIBaeTCsa WITH OIDS WX BKIIIOYEH ITapaMeTp
koHpurypauuu default with oids. UpmenTtudukaTtop ob6reKTa MPenCcTaBiaseTcss B Tuie oid. Takxke O
THUIIQ oid OHIpeOeyIeHbl ClIeayIollye IICeBOOHUMBI: regproc, regprocedure, regoper, regoperator,

regclass, regtype, regrole, regnamespace, regconfig ¥ regdictionary. O630p 3THX THUIOB IIPUBEOEH
B Tabmnuire 8.24.

B HacTosillee BpeMs THUII oid peaJn30BaH KakK YeTHpEéx0aiTHOe 11e510e. TakuM 06pa3oM, 3HaYEeHUEe 3TOTO
THUIIA MOXKEeT OBITh HEIOCTAaTOYHO OOJIBIIUM OjIsi 00ecCledYeHusi YHUKAIbHOCTHA B 0a3e HaHHBIX UM JaxKe
B OTHEJIbHEIX GObIInX Tabauiax. [I09TOMy B IT0JIb30BATEILCKUX TAaOIUIIAX UCIIOIH30BATh CTOIOEI] TUTIA
OID B KauecTBe MEePBUYHOTO KITI0Ya He peKoMeHayeTcs. JIydiie BCero orpaHuYuTh MPUMEHEHUEe 3TOTO
THTa 00pallleHUsIMUA K CUCTEMHBIM TaOIUIIaM.

st camMoro THUma oid NMOMHMMO CpPaBHEHWS OIIpPefelleHbl BCETO HECKOJIbKO orepaTopoB. OOHAKO ero
MOZKHO ITPUBECTH K LIEJIOMY ¥ 3aTeM 3aJelCTBOBATh B OOBIYHBIX II€JIOYUCIIEHHBIX BRIYUCIeHUusx. (IIpu
9TOM CJIeAyeT OIlacaThCs IIyTAHUIIEI CO 3HAKOBHIMU/OE33HAKOBEIMY 3HAUEHUSIMU. )

Tunwi-nceBgoHuMbl OID camum 1o cebGe He BBOOST HOBHIX OHNepaluii M OTIUYAIOTCS TOJIBKO
CIIenIraJIn3MPOBaHHBIMU (I)YHKL[I/IHMI/I BBO,'E[a/BbIBOJIa. oTH (bYHKLII/II/I MOTYT IIPDUHUMATh U BBHIBOOUTL HeE
TPOCTO YUCIIOBHIE 3HAYEHMS, KaK TUIl oid, @ CUMBOJIMYECKHE UMEHA CUCTEMHBIX 00BEKTOB. DTHU TUITEI
TIO3BOJISTIOT YITPOCTUTH ITOUCK 00BbeKTOB 0 3HaueHusiM OID. Hampumep, 4ToO® BEIOPATh U3 pg_attribute
CTPOKH, OTHOCSIITHECS K TaOIuIle mytable, MOXKHO HAIMCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOTsI BTOPOU BapHUaHT BBHITJIAOUT HE TaKUM yXK IIJIOXHM, HO 3TO JIUIIbL OYEHb IPOCTOU 3ampoc. Ecnu xe
notpebyeTcs BeIOpaTh mpaBuiabHLINM OID, Korpma Tabuiia mytable €CTh B HECKOIBKUX CXeMaX, BIOKEHHBIHN
nop3anpoc OymeT ropa3go cioxkHee. [IpeoOpa3oBaTesib BBOOUMOT'O 3HAUEHUS TUMA regclass HAXOOUT
TabGIUITy COTJIAaCHO 3aJlaHHOMY MYTH ITOMCKa CXEeM, TakK YTO OH [ejlaeT «BCE IIPaBUJIbHO» aBTOMAaTHU4YECKHU.
AHanOruYHO, IpUBens UOeHTU(PUKATOP TAOMUIILI K TUIY regclass, MOXHO IIONYYHTH CUMBOJIMYECKOE
peacTaBJieHNe YUCIOBOIO Kofia.

Tao6muna 8.24. UnenTudUKaTOPHI 00HEKTOB

HNmsa CchbUIKH Onucanue IIpumep 3HaYeHUs1

oid any YU CIIOBOU 564182
upeHTuUKaTOp 06HEKTA

regproc pPg_proc UMs QYHKIIUU sum

regprocedure pPg_proc GYyHKIIUSA € TUIIAMH |sum (int4)
APryMEHTOB

regoper pg_operator UM OoIlepaTopa +

regoperator pg_operator orepaTtop C TUIIaMHU | * (integer, integer)
ApPryMeHTOB HUIIN — (NONE, integer)

regclass pg_class HWMs OTHOILIEHUS pg_type

regtype pPg_type UMs TUIIa OJaHHBIX integer

regrole pg_authid HUMsI POJIn smithee

regnamespace pg_namespace HpOCTpaHCTBOIUMéH pg_catalog

regconfig pg_ts_config KOH(puUrypamus english
TEKCTOBOTI'O IIOKCKa
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Hmsa CchUIKH Onucanue IIpuMep 3HaYeHUA
regdictionary pg_ts_dict CJIOBApPhb TEKCTOBOTIO|simple
IIONUCKa

Bce Tumbl nceBgoHHMOB OID miss 00BEKTOB, CTPYHIIMPOBAHHBIX B HPOCTPAHCTBO MMEH, IMIPUHHUMAIOT
¥MeHa, OOIOJHeHHEIe MMEeHEeM CXEeMbI, U BBIBOOSAT MMEHa CO CXeMOI, eClIM OaHHLIH OOLeKT Heb3s
OymeT HaWTHM B TEKYyIIeM HOyTH IOMCKa 0e3 MMeHH CXeMbl. THIOHl regproc M regoper IPUHUMAIOT
TOJIBKO YHHKAJIbHBIE BBOOUMEBIE MMeHa (He meperpykeHHEBIe), YTO OTPAaHUYMBAET UX IPHUMEHHUMOCTh; B
OOJIBPIITMHCTBE CITy4YaeB JIYUIIle UCIOJIb30BaTh regprocedure WU regoperator. [IJIsI TUIIA regoperator B
3alKCH YHAPHOTO OllepaTopa HeHCIIOIb3yeMBIH OlepaH 3aMeHsIeTCS CJIOBOM NONE.

IIOmOMHUTETPHBIM CBOMCTBOM OOJBIIMHCTBA THUIIOB IiceBmoHMMOB OID saBnsercsi o6Gpa3oBaHue
3aBucuMocTer. Korma B COXpaHEHHOM BHIpAaXEHUHM GUIYPHUPYET KOHCTAaHTA OOHOTO U3 3THX
TUIIOB (HampuMmep, B IIPeACTaBIE€HWM WM B 3HAYEHUM CTOJIOIlAa II0 YMOJIYaHUIO), 3TO CO3TAET
3aBUCHUMOCTL OT IIejieBoro oOnekTa. Hampumep, ecnu 3HAYEHHWE II0 YMOIYAHUIO OIPeHessieTCs
BRIpAXXEHHEM nextval ('my_seq'::regclass), Postgres Pro moHHMaeT, YTO 3TO BEIPaXKEeHUE 3aBUCUT OT
IIOC/Ieq0BaTeIbHOCTH my_seq, M He II03BOJIUT YOAIUTD IIOCJIeOBAaTEILHOCTh PaHbIlle, YeM OyoeT yoajleHo
9TO BhIpakKeHue. EQWHCTBEHHBIM UCKIIOYEHUEM SIBJIIETCS TUI regrole. KOHCTAHTH 3TOT0O THUIA B TAKUX
BBIPAXKEHUSX HE OIYyCKAITCH.

IIpumeuyanue

Tunel niceBgoEUMOB OID He TOTHOCTERIO CIEOYIOT ITpaBUIiaM U30IALNY TpaH3akuuii. [ImaHupoBIIHK
TOXKE BOCIIPUHMMAaEeT WX KaK IIPOCThle KOHCTAHTHl, YTO MOXKET IPUBECTH K HEOIITUMAaJIbLHOMY
IJTAaHUPOBAHUIO 3aIlPOCOB.

EcTh eInié ofuH TUII CUCTEMHBIX UTEeHTU(GUKATOPOB, x1id, IPEACTaBISIONINYT UOeHTU(PUKATOP TPaH3aKIUN
(cokparéHHo xact). 9TOT TUII UMEIOT CUCTEMHBIE CTOJOLEI xmin U xmax. MOeHTUDUKATOPH TpaH3aKIIUM
OIpenenstoTCs 32-0UTHBIMU YHCITaMHU.

TpeTuit Tun UOEeHTUOUKATOPOB, UCIIONB3YEMBIX B CUCTEME, — cid, UAeHTuGuKaTop KoMaHas (command
identifier). 9TOT TuI maHHLIX UMEIOT CUCTEMHEIE CTOJIOILI cmin M cmax. MIeHTU(PUKATOPE KOMaHI — 3TO
ToXXe 32-0OMTHBIEe YHCIIA.

W HaKOHeIl, TOCIeOHUN THUII CHUCTEMHHIX HOEeHTU(PHUKATOPOB — tid, HAEHTU(PUKATOP CTPOKH/KOpPTEexkKa
(tuple identifier). 9ToT TUI HAHHBIX HMEET CHUCTEMHLIH cTojberl ctid. MmeHTHGHUKATOP KOopTekKa
mpencTaBisieT cobol mapy (M3 HoMepa OI0Ka M HMHOEKCa KopTexka B OII0Ke), MOeHTU(MUIHPYIOIIYIO
(bu3mrueckoe pacronokeHrue CTPOKH B TabIuile.

(TTompoOHee 0 CHCTEeMHBIX CTOJIOIIaX paccKa3kiBaeTcs B Pazmerne 5.4.)

8.20. Tun pg_Isn

Tun gaHHBIX pg_lsn MOXKET IPUMEHATHCS OJId XpaHeHUs 3HadeHus LSN (mmociemoBaTeNbHBIM HOMED B
xypHane, Log Sequence Number), koTopoe mpepcTasisgeT cobol ykKa3aTenb Ha ITO3UIUIO B XKypHAJe
WAL. DTOT TUII COOEPKUT XLogRecPtr U ABIIETCA BHYTPEHHUM CUCTeMHEIM TUoM Postgres Pro.

Texunyecku LSN — 3t0 64-0uTHOE IIeJioe, IIpefcTaBisiollee 0aiTOBOEe CMellleHWe B IIOTOKEe KypHaJja
npen3anucu. OH BRIBOOUTCS B BHE OBYX IIIeCTHAAIlaTEPUYHLIX YHCell 0 8 nudp Kaxmoe, Yepe3 KOCYIo
4yepTy, HampuMep: 16/B374D848. Tum pg_lsn moAadepKUBaeT CTaAHOAPTHHIE OIEPaTOPhl CPaBHEHHSI,
TakKue KakK = U >. MOXKHO TaKXe BbluecTb onuH LSN u3 Opyroro ¢ moMoIIbio oriepaTopa —; pe3yIbTaToM
OymeT uuciao GalT MeXKOy STUMHU OBYMS IIO3UIUSIMHU B XKypHAase IIpeq3anucH.

8.21. NceBpoTUn.l

B cuctemy Tunos Postgres Pro BK/Ir04eHb HECKOJIBKO CIIELIMAILHEIX 9JIEMEHTOB, KOTOPHIE B COBOKYITHOCTHU
Ha3BIBAIOTCA ncegdomunamu. [IceBOOTUN HeJb3s KCIIOIB30BaTh B KAYECTBE THUIIA HJAHHBLIX CTOJOLA, HO
MOKHO OOBSBUTH (PYHKUIMIO C apI'yMEHTOM WJINM PE3YJIbTAaTOM TAaKOoTo Tuna. Kaxmelil U3 CyIeCcTBYIOIINX

182



Tunel JaHHBIX

IICeBOOTHUIOB IIOJIe3€H B CHUTyaIllUAX, KOrda XapakTep (QYHKIUH He II03BOJIIEeT IIPOCTO IIOIYyYHTH
WX BEPHYTh ONpemeNnéHHBIH Tun maHHbIX SQL. Bce cylmecTByrolue IICEBOOTHIIL IIEPEYHCIIEHB B
Tabnuue 8.25.

Taoauma 8.25. IIceBIOTHILI

Nmsa Onucaxnue

any Vka3piBaeT, YTO0 GYHKIOUS NOTPUHUMAET JII000MH
BBOOUMBEIN THUI TAHHBIX.

anyelement Vka3mBaeT, YTO QYHKIIMS OPUHUMAET 000 Tun
maHHbIX (cM. [Togpa3zmen 36.2.5).

anyarray Vka3nBaeT, YTO QYHKIUS DPUHUMAET Ii000# Tun
MmaccuBa (cMm. [Togpasmen 36.2.5).

anynonarray Yka3reiBaeT, 4TO QyHKIUS IPUHUMAET 000U THII
IaHHBIX, KpoMe MaccuBoB (cM. [Togpasnen 36.2.5).

anyenum Vka3piBaeT, 4YTO (QyHKIUA TpUHUMaeT m1000e
nepeuucinenue (cMm. Ilogpasmen 36.2.5 wu
Pazpmen 8.7).

anyrange Vka3wiBaeT, dYTO QYHKIUS OTPUHHUMAET 11000

OValla3oHHBLIM THUII JaHHBIX (cM. [Tompa3men 36.2.5
u Pazmen 8.17).

cstring VkasriBaeT, dYTO GQYHKOUA [pPUHUMAET WU
BO3BpalllaeT CTPOKY B cTuie C.

internal Vka3rpiBaeT, 4YTO (QYHKUUSA NOpPUHUMAET UIHN
BO3BpalllaeT BHYTPEHHUU CEPBEPHEIN TUIl JaHHEBIX.

language_handler O06paboTUMK IIPOLIEAYPHOTO S3bIKA OOBSBISIETCS
KaK BO3BpallaloUIui TUII language_handler

fdw_handler O6paboTunk  OOEPTKHM  CTOPOHHMUX  [OaHHBIX
O0BSIBIISIETCS KaK BO3BPAINAIOIIUN THUI fdw_
handler

index_am_handler O6paboTumk MeToza OOCTyIIa WHOEeKca
00BSIBIISIETCS KAaK BO3BPAIAOIIUN TUIT index_am_
handler

tsm_handler OOpaboTumk MeTofda BHIOOPKM M3  TaOIUIIHI
00BABINSIETCI KaK BO3BpAIAIOMUN TUI tsm_
handler

record Vka3eiBaeT, uYTO GYHKOUSA IPUHUMAET WU
BO3BpalllaeT HeonpeneIeHHBIM THUII CTPOKH.

trigger TpurrepHas byHukIUA 0OBSBIISIETCS Kak
BO3Bpalllaioniasi TUII trigger.

event_trigger OyHKIMST COOBITUHHOTO TPUTTEPA O0BSIBIISIETCS KaK
BO3BpalllawIilas TUII event_trigger

pg_ddl_command O6o3HavaeT IpefcTaBieHue KomaHpg  DDL,
IOCTYIHOE COOBITUMHELIM TPUTTEPaM.

void Vka3wiBaeT, 4YTO QYyHKUMS He  BO3BpalllaeT
3Ha4YeHue.

unknown O6Go3HavaeT eIé He pacClIo3HaHHBIA  THI,
HaIpuMep MPOCTYI0 CTPOKOBYIO KOHCTAHTY.

opaque YcTapesmui THUII, KOTOPHIN paHblile
HUCIIOJIB30BAJICsA BO MHOTI'MX BEIIIIEIIEPEYUCIIEHHBIX
Cly4asix.
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OyHKIIMYM, HamWCaHHBIE HA s3bikKe C (BCTPOEHHBIE WM OUHAMHUYECKU 3arpyzkKaeMble), MOTYT OBITh
00O'BSIBIIEHHI C TTapaMeTPaMU UIJIN Pe3yIbTaTaMu 1000r0 13 3TuX TUIoB. OTBETCTBEHHOCTD 3a 6e30macHoe
noBefeHue QYHKIIUYM C apryMeHTaMM TaKUX THUIIOB JIOKUTCS Ha pa3paboTumka QyHKIMU.

OyHKIMY, HAMMMCAHHBIE Ha IIPOIEOYPHBIX S3BIKAaX, MOTYT HCIIOIb30BaThb IICEBOOTHIILI, TOJBKO €CJIH
9TO MO3BOJIIET COOTBETCTBYIOIIMU S3HIK. B HacTosIee BpeMsi OONBIIMHCTBO ITPOLIEAYPHBIX SI3HIKOB
3ampemniaiT UCII0Ib30BaTh IICEBAOTUIIE B KQUECTBE THUIIA apTyMEHTa M IT03BOMSIOT HMCIIOIb30BaTh IJIS
Pe3yNIbTAaTOB TOJIBKO THUTIH void M record (M trigger MIHU event_trigger, KOTHa QYHKIUS Peaau3yer
TPUTTEP UK COOBITUHHEBIN TPUTTEP). HEKOTOPHIE SI3BIKYM TaKKe MOOOePKUBAIOT TOIUMOPGHEIE PYyHKITNN
C TUIIaMU anyelement, anyarray, anynonarray, anyenum ¥ anyrange.

IlceBooTuN internal WMCHONB3yeTCd B OOBABIEHUSAX QYHKLIUM, IIpemHa3HAa4YeHHBIX TOIbBKO [JIs
BHYTpeHHero ucnonb3oBaHus B CYB]], HO He g npsaMoro Bei3oBa B 3amnpocax SQL. Ecnu y pyHKUINUN
€CTb KakK X0Ts OBl OOUH apryMeHT TUIIa internal, €€ Henb3s OyIeT BRI3bIBAaTh U3 SQL. YTOOH COXpaHUTh
TUI00€30MaCHOCTh IIPU TAaKOM OTpaHUYEHUU, ClIefyHhTe BaKHOMY IIPaBUJIy: He co3[aBaiTe (PyHKIIUIO,
BO3BpalIAIONIyI0 pe3yabTaT TUIA internal, €CIU y HE€ HET HU OOHOTO apr'yMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

Postgres Pro mpemocTaBisieT OrpOMHOE KOTWYECTBO (PYHKUMU M OTEepPaTOPOB AJIST BCTPOEHHBIX TUIIOB
maHHbIX. KpoMe TOro, mOmb30BaTENM MOTYT ONPENENISiTh CBOM (YHKIIMM W OMEpPaToOphl, KaK OMHCAHO B
Yactu V. TIpocMOTpETH BCE CYIIECTBYIOIIME GYHKIIUM U OMEPATOPhl MOKHO B PSl C MOMOIIbI0 KOMaH[I

\df ¥ \do, COOTBETCTBEHHO.

Ecnu pns Bac BaXkKHa IEPEHOCUMOCTD, YUTUTE, YTO IPAKTUYECKU BCe PYyHKITUY U OIIepaTOPHl, ONIMCaHHEIE
B 9TOU I'JIaBe, 3a UCKITIOYEHNEM IIPOCTEUINX apuPMEeTUIECKHUX U OIIEPATOPOB CPaBHEHUS, a TaKXKe IBHO
OTMeYeHHHBIX (QYHKIHM, He omucaHbl B cTaHmapTe SQL. TeM He MeHee, 4YaCTUYHO 3Ta pacIIupeHHas
QYHKIITMOHANBLHOCTh TPUCYTCTBYeT U B Apyrux CYB][] SQL 1 Bo MHOTUX CIIy4asx pa3ludHbIe peanu3anuu
OOWHAKOBEIX GYHKIMU OKA3bIBAIOTCS aHAJIOTUYHLEIMU U COBMECTUMBIMU. B 3TOH IrjiaBe HE ONUCHIBAIOTCS
abCcoI0THO BCe PYyHKUIMN; HEKOTOPHIE NOIIOJIHUTEIbHEIE GYHKIIMY PACCMATPUBAIOTCS B IPYTUX pa3gesax

OOKYMEHTallUuu.

9.1. Jlornyeckue onepartopbl

Ha6op normyeckux onepaTopoB BKII0OYAET OOBIYHEIE:

AND
OR
NOT

B SQL paboTaeT moruueckasi CUCTeEMa C TpeMs cocTosHusMH: true (umctunHa), false (J10Xb) M NULL,

«HeoIpenesIEHHOe» COCTOsAHUE. PaccMoTpuTe ciuenyoomye TabIulbl HICTUHHOCTH:

a b a AND b aOR b
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a

TRUE FALSE

FALSE TRUE

NULL NULL

OmepaTopsl AND ¥ OR KOMMYTAaTHUBHBI, TO €CTh OT IIEPEMEHEI MECT OIIEPAHIOB PE3y/IbTaT HEe MEHSIETCH.
OmHako 3Ha4YeHUWEe MOXKEeT MMETh HOPSOOK BHIUMCIIEHUS MMOABHIpazkKeHuM. IlompoOHee 3TO OmMMCaHO B

IToppazpene 4.2.14.

9.2. DYHKUMM U onepaTopbl CpPaBHEHUA

Ha6op omepaTopoB cpaBHEHUS BKIIOYaeT OOLIYHEIE OIIE€PATOPH], IepevrciieHHrie B Tabmuie 9.1,

Ta6auna 9.1. OnepaTopnl CpaBHEHHST

Oneparop

Onucanue

MEHBbIIIe

OoJIblIIe

MEHEbIIIEe UJIX PaBHO

00JIbIlle UIU PABHO

paBHO
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Oneparop OnucaHue
<> UK | = He paBHO
IIpuMmeyanue

Omepatop != mpeoGpa3yeTcss B <> Ha CTaguu pa3bopa 3ampoca. Kak cregcTsue, peannu3oBaTh
OTIePaTOPHI != U <> IM0-Pa3HOMY HEBO3MOKHO.

OmepaTophl CpaBHEHUS OMpPeNeNeHbl [ BCeX THUIIOB HAHHBIX, OJIS KOTOPBIX OHM HMEIOT CMEBICI. Bce
OIIepaToOPHl CPaBHEHUS IIPEICTaBIIIOT co00l OMHapHBIE OIepPaTOpPhl, BO3BpaIlaioline 3HAYEHUS THIIA
boolean; TPKU 3TOM BBEIPAXKEHUS BUOA 1 < 2 < 3 HEONMYCTUMH (TaK KakK He CYyIIeCTByeT omepaTopa <,

KOTODLIH OB CpaBHUBAJI Oy/1€BO 3HAYEHUE C 3).

CyuiecTByeT TaKzKe HECKOJIBKO IIPEINKATOB CPaBHEHUS; OHU puBeAeHH B Tabnuie 9.2. Ouu paboTaiot
mogo6HO oIlepaTopaM, HO UMeIOT OCOORIM CUHTAKCHUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Ta6auma 9.2. [IpeaguKaThl CPABHEHHST

IIpegukar Onucanue

a BETWEEN x AND y Mexnay

a NOT BETWEEN x AND y He MexXay

a BETWEEN SYMMETRIC x AND y MeXOy, TIIocjie COPTHUPOBKU  CpPaBHUBAEMBIX
3HAYEeHUuu

a NOT BETWEEN SYMMETRIC x AND y

He MeXay,
3HAQYEeHu"

II0CJiIe COPTHUPOBKH CPABHHUBAEMBIX

a IS DISTINCT FROM b

He paBHO, pu 3ToM NULL BocnpuHHMaeTCsa Kak
00BIYHOE 3HAUYEHUE

a IS NOT DISTINCT FROM b

paBHOo, mpum 3ToM NULL BocmpumHHMaeTcsd Kak
0OBIYHOE 3HAYEHHEe

BeipaxeHue IS NULL

skBUuBasieHTHO NULL

BelpaxeHHe IS NOT NULL

He skBuBajieHTHO NULL

BripaxeHHe ISNULL

skBuBanieHTHO NULL (HecTaHOapTHHIM CUHTAKCHUC)

Brlpaxernue NOTNULL He 9KBUBAJIEHTHO NULL (HecTaHOapTHHIN
CHUHTAKCHUC)

noruyeckoe_BrlpaxeHue IS TRUE HUCTHHa

nmoruyecxkoe_BrlpaxeHne IS NOT TRUE HOXG)HHHZHeOHpeﬂeHéHHOCTB

noruyeckoe_BrlpaxeHue 1S FALSE JIOZKDb

noruyeckoe_BrlpaxeHune 1S NOT FALSE HCTHHaIﬁH{HeOHpeﬂeHéHHOCTb

Joruuyeckoe_pelpaxenue 1S UNKNOWN HeOoIpeneneHHOCTh

nmoruyeckoe_BeipaxeHue 1S NOT UNKNOWN UCTHUHA UJIUA JIOXKb

IMpepukaT BETWEEN yIIpOIllaeT TPOBEPKU MHTEpBasa:

a BETWEEN x AND y
PaBHO3HAYHO BHIPAZKEHUIO

a >= x AND a <=y

3aMeThTe, YTO BETWEEN CUHUTAET, YTO I'PaHULIEI MHTEPBaAJia TaK¥XKe BKIII0YalOTCA B UHTEepBajl. NOT BETWEEN

BBITIOJIHSIET IPOTHUBOIMOJIOKHOE CPaBHEHUE:
a NOT BETWEEN x AND y
PaBHO3HAYHO BHIPAZKEHUIO
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a<xOR a>y

IIpeﬂHKaT BETWEEN SYMMETRIC aHaJIOTH4Y€H BETWEEN, 3a HCKJIIOUYEHHEM TOI'O, YTO apryMeHT CJjieBa OT
AND He 00s13aTeJTbHO OOJIZKeH OBITH MEHBIIIE UITH PaBEH apryMeHTYy CIIpaBa. Ecnu 210 He Tak, APIr'YMEHTEI
ABTOMATU4Y€CKHU MEHAITCA MeCTaMH, TaK YTO BCerga Ioapa3yMeBaeTCAa HGHYCTOI‘;I HWHTEPBAll.

OOrruHEIE OmepaTopsl cpaBHeHus BeOAaOT NULL (UTo o3HauaeT «HEOmpemeleHHOCTh»), a He true uiu
false, xorga mo6oe u3 cpaBHUBaeMbIX 3HadeHu NULL. Hanpumep, 7 = NULL Beimaétr NULL, Tak xe,
Kak u 7 <> NULL. Korga 3To moBefgeHVe HexXXelaTelbHO, MOXKHO HCIIOIb30BaTh IPeOUKAaTH IS [ NOT ]
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

Insa 3uavenuit He NULL ycnoBue IS DISTINCT FROM paboTaeT Tak XkKe, Kak omeparop <>. OgHaKO eclu
o0a cpaBHuBaeMbix 3HaueHuss NULL, pe3synbraT OymeT false, u TonbKo eciu omgHo u3 3Hauenuit NULL,
BO3BpalllaeTcs true. AHaAJIOTUYHO, YCIOBHUE IS NOT DISTINCT FROM PaBHOCHIBHO = [OJIS 3HAYEHUU He
NULL, HO BO3BpamiaeT true, ecnu oba cpaBHMBaeMblx 3HaueHuss NULL u false B mpoTUBHOM citydae.
TakuMm oOpas3omMm, 3TH mpemmkaThl o cytu pabdortaroT ¢ NULL, Kak c OOLIYHHIM 3HA4YEeHUEM, a He C
«HEeOIpeneneHHOCThIO».

s IIPOBEPKH, COOEPXKUT JIM 3HAYEHHE NULL unu Her, HUCIIOJIB3YIOTCA IIPEeIruKaThI:

Brlpaxenne IS NULL
Brlpaxexgrne IS NOT NULL

WJIM PaBHO3HAYHLIEe (HO HEeCTaHOapTHLIE) IIPeIuKaTH:

BripaxeHHe ISNULL
BripaxeHrne NOTNULL

3aMeThTe, YTO ITPOBEPKA Brpaxerue = NULL He OymeT paboTaTh, TakK KaK NULL CHUTAETCS HEe «PaBHBIM»
NULL. (3Hauenune NULL mpencTaBnsieT HEOIPEeOeJIEHHOCTDL, ¥ PABHLI JIM IBE HEONPEeHOeJIEHHOCTH, TOXKe
He oIIpeneeHo.)

IToocka3ka

HekoToprhie IPUIIOKEHUS MOTYT OXKHUIOATh, YTO Bripaxerue = NULL BEPHET true, eciiu pe3yIbTaToM
Bepaxenns ABAsAeTcsd NULL. Takve TpUIOKEHUS HACTOSITEJILHO PEKOMEHAYeTCS MUCIPaBUTh U
IIPUBECTU B COOTBETCTBUHEe CO cTaHmapToM SQL. OmHako B ciaydasX, KOrga 3TO HEBO3MOZXKHO,
9TO MOBeeHNe MOXKHO M3MEHUTH C IIOMOIILI0 TapaMeTpa KoHuryparuu transform null equals.
Korma sToT mapameTp BKIIO4YEH, Postgres Pro mpeobpasyeT yClIoBue x = NULL B x IS NULL.

Ecnu Bopaxenme BO3BpamiaeT TaOMUYHYI0O CTPOKY, TOrga IS NULL OymeT MCTUHHBIM, KOTHa CaMo
BripaxkeHre — NULL wunm Bce momnst ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMoO
BelpaxeHue He NULL, u Bce n1ons cTpoku Tak ke He NULL. BenencTBre Takoro onpenenesus, IS NULL
u IS NOT NULL He Bcerga OyIyT BO3BpallaTh B3aMMOIOIOJIHSIONINE PE3YIbTATH IJI TAaKUX BEIPaKeHUH;
B YaCTHOCTU TaKMe BHIpaXKeHUs CO CTpoKamu, omHU nojs KoTopekix NULL, a apyrue He NULL, 6ynyT
JIOKHBEIMU OOHOBPEMEeHHO. B HEeKOTOpHIX ClIydasiX UMeeT CMBICJI HalucaTh crpoka IS DISTINCT FROM
NULL UJTH crpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IPOCTO IPOBepuTh, paBHO mu NULL Bcé 3HaueHHne
CTPOKH, 6€3 KaKuX-Tu00 JOIIOTHUTENBLHEIX ITIPOBEPOK IIOJIEH CTPOKMH.

Jlornuyeckue 3Ha4YeHUS MOXKHO TaKxkKe IIPOBEPUTEL C IIOMOIIBIO ITPEONKATOB

noruyeckoe_BelpaxeHue 1S TRUE
noruyeckoe_BeipaxeHue IS NOT TRUE
noruyeckoe_BrelpaxeHue IS FALSE
noruyeckoe_BepaxeHue IS NOT FALSE
noruyeckoe_BepaxeHrHe IS UNKNOWN
noruyeckoe_BepaxeHHe IS NOT UNKNOWN
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Onu Bcermga Bo3BpamaioT true unu false m Hukorma NULL, maxe ecnu Kakoi-mo60 omepanm — NULL.
Onu uHTEpHpPeTUPyIOT 3HaueHue NULL KakK «HeoIlpemeleéHHOCTb». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CyTH PaBHO3HAUHBI IS NULL U IS NOT NULL, COOTBETCTBEHHO, 3a MCKJIIOUEHHUEM TOTO, UTO
BBIpaZKeHHEe MOXKET OBITH TOJIBKO OyJIEBOTO THUIIA.

TakXke mMeeTCs HEeCKOJIBKO CBSI3aHHBIX CO CPAaBHEHUSMH (YHKIIWIN; OHU IIepedyuciieHs B Tabmuie 9.3.

Ta6aumna 9.3. ®yHKIIMH CPaBHEHHUS

" any " )

aprymeHToB NULL

2)

DdyHKIIUA OnucaHue IIpumep Pe3yabTar npuMepa
num_nonnulls ( BO3BpalliaeT YUCJIO | num_nonnulls (1, 2
VARIADIC "any") apryMeHTOB, OTJIMYHBIX| NULL, 2)
or NULL
num_nulls (VARIADIC BO3BpalllaeT YUCJIO | num_nulls (1, NULL, 1

9.3. MaTteMaTnyeckme (pyHKUMM U onepaTophbl

MaTeMaTrYeCKHe OIEepaTOPHl OMpEHesIeHkl A MHOXKecTBa TUmoB Postgres Pro. Kak pabGoTatoT aTu
omepanuy C TUIIAMM, O/ KOTOPBIX HET CTAHAAPTHBIX COTJIALIEHWNA O MaTeMaTMYECKHUX MOEeHCTBUSIX
(HampuMep, C TUTIaMU JAThI/BPEMEHHU), MBI OITUIIIEM B TIOCIENYIOIIUX Pa3meriax.

B Ta6nutie 9.4 mepeyucsieHkl BCE MOCTYITHEIE MaTEMATUYECKHE OIIEPATOPHI.

Tao6auna 9.4. MaTeMaTu4YeCKHe OIepaTopbl

Oneparop

Onucanue

Pe3ynbTar

+

CJIO2KEeHue

5

BEIYHUTaHHUE

-1

*

YMHO2XKEHUue

6

oejeHue (tipm
I1eJIOYHCIIeHHOM
OeJeHun

OTOPACHIBAETCH)

OCTaTOK

oe

OCTaTOK OT JeJIEeHUud

BO3BeIeHHe B CTeleHb
(BRIUHCIISIETCS cjieBa
HaIIpaBo)

|/

KBaJpaTHLIM KOPEHb

|/ 25.0

L1/