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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

xXxXi


http://postgresql.org
https://dsf.berkeley.edu/postgres.html

[TpemucnoBue

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.

IIpuMmeyanue

Postgres Pro Standard mnpepocraBnseTcsa IO clepyoolled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O0s13aTeJIPHO 03HAKOMBTECH C YCIIOBHSMHU JIUIIEH3UM, IIPEXKOE YEM

3arpyzkaThb U UCI0Ib30BaTh Postgres Pro Standard.

Postgres Pro Standard otnudaroT oT PostgreSQL crenyroiiue yCoOBepIIeHCTBOBAHMA:

IMokpriBaromiye nHOEKCH. (CM. pa3gen, MOCBSAIEHHBIM INCLUDE, B onucanuu CREATE INDEX.)
YnydmeHHBIE MeXaHM3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBAIOUIN OTPUIlAaTEILHOTO BIMSHUSA Ha
IPOU3BOOUTEIILHOCTD.

YMenbIieHHOE OTPeOIeHre NaMsITH IIpu 00paboTKe CIOXKHBIX 3alIPOCOB CO MHOZKECTBOM TalOJIHII.
[lobGaBneHMe BpeMeHU JIaHUPOBaHUA B UHGOpPMAIINIO, BEIBOOUMYIO MoayaeM auto explain.
B03MO0OXKHOCTE 3aMeHHI HyJIeBOTo OaliTa 3amaHHbIM ASCII-cHMBOJIOM IIPY 3arpy3Ke JaHHBIX C
IIOMOIIIBI0 KOMAHOEI COPY FROM. (CM. onucanue napaMmetrpa nul byte replacement on import.)
Hcnonb3oBanne ICU Ha Bcex miuaTdopMax C LeTbi0 00eCIevuTsb m1aTGpopMOHE3aBUCUMYIO
COPTUPOBKY [JI Pa3/IMUHEBIX JioKanel. [To yMondaHUIo IIpoBaiigep IpaBujl COPTUPOBKHY icu
3afenCcTByeTCs OJI BCEX JIOKaJied, 3a UCKIoYeHueM C u POSIX. (CMm. I[Togpaspen 22.2.2.)
Peanusamnus mexanusma PTRACK, nmo3Bossiiomiero nporpaMmme pg probackup oTciexuBaTh
U3MEeHEHUS CTPAHUI IIPU CO3[aHUM MHKPEMEHTAIbHEIX PE3€ePBHBIX KOIINUH.

HN3meHeHUE IIapaMeTpoOB B recovery.conf oe3 rmepes3allyCKa cepBepa.

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

VnydineHus pefakKTHPOBaHUS B KOMaHIHOM CTPOKe C ucrnoiab3oBaHueM WinEditLine B Bepcuu psql
o Windows, B TOM 4ucJie IIoAgepKKa aBTOIOIIOTHEHE B KOHCOJIM PSql ¥ u3MeHeHNe KOOUPOBKHU
psql o ymonmganuio Ha UTF-8.

YaudunupoBaHHasa CTPYKTypa ITIaKeTOB OBOMYHBIX (ailjioB OJI BCeX OUCTPUOYTUBOB Linux,
yIpoulaionias MUrpaluniio Mexay HUMU U IT03BOJIAIONas YCTaHaBINBaTh HECKOIBKO PA3/IMYHBIX
mpoayKToB Ha 6a3e PostgreSQL coBmecTHO 6e3 Kakux-mubo KoHmukToB. (CMm. ['maBy 16.)

Postgres Pro Standard Take BK/IOYaeT CIEAYOIINe AOMOTHUTEIbHEIE MOMYIH:

Mopynb dump stat, mO3BONSAIONIUN COXPaAHATh CTaTHCTUKY JMaHHBIX IPU PE3€PBHOM KOIIMPOBAHUY U
BOCCTaHOBJIEHUH.

Mogpyns fasttrun, KOTOpHIN IIPefoCTaBIsIeT TPaH3aKIMOHHO-HeOEe30MacHy0 GYHKIUIO IJI1 YCeYeHU s
BpeMeHHHIX TabJIuI, YTO IpeJoTBpalllaeT pa3pacTaHue KaTajora pg_class.

Mognyns fulleq, mpegocTaBnasonuy ONOTHUTEJILHEINA OIIepPaTOP paBeHCTBA OJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Monynb hunspell-dict, mpegocTaBasiioUIni cIoBapu OIS psifa I3BIKOB.

Mopnynb jsquery peanu3yeT CHOelUaIbHBIN SI3bIK 3aIIPOCOB st 3G GEKTUBHOIO, C UCIOIL30BaHNEM
WHOEKCOB, IIOUCKa B CTPYKTYPHUPOBaHHLIX JaHHEIX J[SONB

Cnyx0a MOHHUTOPHHTA Mamonsu, UCIOJIHeHHAas B BuAe areHTta Zabbix.

Mogyne mchar, mpegoCcTaBASIONINY OOTOTHUTENbHEIN TUII JAaHHBIX OJIT COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogmynpe online analyze, mpuBHOCSIINY Habop QYHKITNI, KOTOPEIE HEMEIJIEHHO OOHOBIISIOT
CTATUCTUKY B LIEJIEBHIX TAaOIUIIAX IIOCJIe onepanuii INSERT, UPDATE, DELETE UM SELECT INTO B HUX.
IIyn coepmaeHu pgbouncer.

Mopynb pg pathman mpepocTaBnsieT ONTUMU3UPOBAHHBIN MeXaHU3M CEKLIIMOHUPOBAHUS, a TaKXKe
GyHKIIMY OIS CO3TaHUs U YIIPABIEHUS CEKITUIMMU.

pg probackup — MeHemXKep pe3epPBHOT0 KOMMMPOBAHUS ¥ BOCCTAHOBJIEHUS.

YTunuta pgpro controldata, mokasriBatoIas yupaBisaionlyo nHdpopMaluio Kimacrtepa B
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTHUMOCTH KjlacTepa U/UIU cepBepa.

Monynb pg query state, maromiuii BO3MOXKHOCTE Y3HaBaTh TEKYIIee COCTOSHUE BHIIIOTHEHU S
3alIpPoOCOB B 0OCITy2KHMBAIOIIEM IIPOIIECCE.
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* Vrtunuta pg repack mnsg peopraHusanuu TabIuIl.

* Mopyns pg variables, npemocraBnsomui GyHKINK 011 paboTE C TIEPEeMEeHHLIMU Pa3JIMYHEIX THUIIOB.

* Mopynb pg tsparser — anbTepHaTUBHEIN aHAIKN3aTOP TEKCTOBOTO IIOUCKA.

e Mopgyns plantuner, mob6aBnsiomuii MOAAEPKKY YKa3aHUM Mg MJIaHUPOBIIHUKA, TTOAKJTIOYAIOINTUX WU
OTKJIIOYAIOIIIUX OTIpefeIEHHbIEe UHAEKCH IIPU BHIITIOJTHEHUHU 3ampoca.

* Mopyns shared ispell, TO3BOISIIONINE PAa3MECTUTD CIIOBAPU B 0OIIIEN TaMSITH.

* Mopgyns sr plan, TO3BOIAIOMINYM COXPAHATh ¥ BOCCTAHABIUBATH IIJIAHEI 3AIIPOCOB.

Brinycku Postgres Pro Standard cnepnyioT 3a BeimyckaMmu PostgreSQL, X0TsI MHOTa MOTYT BBIITYCKaThCSA
yamre. CxemMa BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha CcxeMe BEPCHUOHMPOBAHUS
PostgreSQL u BKIIO4YaeT OOIOIHUTEIILHYIO TUGPY.

3. KpaTkaa uctopua PostgreSQL

OOBEKTHO-pPENSILIMOHHAS CUCTEMa YIpaBjeHuss 0a3aMu HaHHBIX, UMeHyeMas ceromHs PostgreSQL,
npouszouuia oT nakera POSTGRES, manucansoro B Bepknu, KanudopHuiickom yausepcurere. Ilocne
IOBYX mecstunetuit padpaborku PostgreSQL ctan camot pa3suToit CYB]l ¢ OTKPHITHIM MCXOIHBIM KOOOM.

3.1. NpoekT POSTGRES B bepknu

3

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToOyHOpeHKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opons: CIITA, YupasneHue BOeHHEX uccinemoBauuii (ARO), HarmoHambHBIH
Hayunwii ®onp (NSF) u kommanumsa ESL, Inc. Peanmzanms POSTGRES Hauamacek B 1986 T.
ITepBoHaYambHBIE KOHIIEIIIINY CUCTEMEI OBLIM IIPEICTAaBIEHBl B IOKYMeHTe ston86, a omucanue mepBoOM
MOMeJ TN JaHHbIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBUiI Toraa ObLI ITpeAcTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHe[Kepa XpaHuIuIna OblJu pacnucaHbl B ston87h.

C tex mop POSTGRES npo1mén HeCKOIbKO 3TanoB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
u Onlya nmoka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcusi 1, onucanHas B ston90a, Owlna
BHITYIIIE€HA AJI HECKOIBbKUX BHEITHUX TONIb30BaTenel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOY CUCTEMBI
npaBun (ston89), ona Oriia nepepenaHa (ston90b), u B Bepcuu 2, BrINyIleHHOU B mioHe 1990, Gnlia
yKe HOBas cucTeMa npaBuji. B 1991 Brimiia Bepcus 3, B KOTOPOU MOSBUJIACH ITOAAEPIKKa Pa3IMYHBIX
MeHeIXKepOB XpaHUJNIa, yJIyYUIeHHBIM WCIOJIHUTENb 3allpOCOB U IIepenucaHHas CHUCTeMa IIpaBuil.
IMocnenytomue BeITyCKU [0 Postgres95 (cM. HUXKe) B OCHOBHOM OBUIM HAIlpaBIeHB Ha YyIydIlleHUe
TIOPTUPYEMOCTU U HATEKHOCTH.

POSTGRES npumMeHsincs OJjisd peain3alluy MHOXKEeCTBa MCCJIefoBaTEeNIbCKUX 1 ITIPOU3BOICTBEHHEIX 3amay.
B wmx uywmcme: cucrema aHanm3a (UHAHCOBBEIX [AHHBIX, HAKeT MOHUTOPHWHIra pPabOTHl pPEaKTUBHHIX
oBUraTesneil, 0a3a MDaHHLIX HAOIOMEeHWHM 3a acTepoumaMu, 0a3a JAaHHBIX MEOUIIMHCKOW MHOOPMAITUH,
HECKOJIbKO Treorpadudyeckux uHpopMmamuoHHEX cucteM. POSTGRES Tak:kKe HCIIONBb30BAJICA [IJIs
o0ydyeHHUsT B HECKONIbKUX yHHBepcureTax. Hakonen, kommanus Illustra Information Technologies
(rmo3ke craBIllas 4acTbio Informix, KoTopash ceWdac IIpuHanjexxuT [BM) BOCIIOIb30BajllaCk KOIOM U
Halllla eMy KoMMepueckoe npuMeHeHue. B xoHme 1992 POSTGRES cran ocHoBHOlt CYB]l HaydHOTO
BBEIUHCJIMUTEIILHOTO IpoeKTa Sequoia 2000.

B 1993 umcsio BHEIIHHUX MOJIb30BaTeNlel ymBouiaoch. CTajo OYEeBHUOHO, YTO OOCHyXWBaHHE Koma U
nonmepxkKa 3aHMMaeT CIIMIIKOM MHOT'O BpEMEHM, M ero He XBaTaeT Ha HccienoBaHus. [[JI9 CHUXKEHUS
aTou Harpy3ku npoekT POSTGRES B Bepkinu 6bi1 opunmanbHO 3aKPHIT Ha Bepcuu 4.2,

2. Postgres95

B 1994 Ouppu 10 u Ixonnu Yen mob6aBunu B POSTGRES unTepmperatop s3bika SQL. YkKe ¢ HOBHIM
uMmeHeM Postgres95 6v11 ony6muKoBaH B MIHTepHeTe M Hadall CBOM IIYTh KaK IIOTOMOK pa3paboTaHHOTO
B Bepxnu POSTGRES, ¢ OTKPHITEIM UCXOOHBIM KOJOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBrue ¢ ANSI C u ymenbiuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHHM OH cTan OwicTpee u ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% OnicTpee POSTGRES Bepcum 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HCIIPABJIEHUS OMMOO0K, IPOU3OIIIH CIIEAYIONINEe U3MEHEHUS:
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¢ Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeticHas
6ubnuoTeka libpg yHacnenoBana cBo€ uMsa ot PostQUEL.) ITog3anpockl He MoOaepKUBaIUCh OO
BeIXoma PostgreSQL (cM. HUXKe), XOTS UX MO2KHO OBIJI0O HMUTHUPOBATh B Postgres95 ¢ momoirrsio
ImoJib30BaTeNbCKUX GyHKIUM SQL. By 3aHOBO peann30BaHbl arperaTHbie GyHKuuu. Takxke
[IOSIBUIIACh ITOAAePKKa IIPenIoXKeHNusT GROUP BY.

e [ns naTepakTuBHLIX SQL-3anpocoB Ovlyia pa3paboTaHa HoBas mporpamma (psql), koTopas
ucmnonb3oBasia GNU Readline. Ctapas mporpaMMa monitor ctana He HyXKHa.

* TlosBunack HOBasl KIUEHTCKas OubnuoTera libpgtcl gis nomaepxkku Tcl-kmueHToB. [Tpumep
0007104KY, pgtclsh, IPeACTaBIIsAiiI HOBble KOMaHaw Tcl mis B3auMopgericTBusa nporpamMum Tcl ¢
cepBepoM Postgres95s.

* BBII yCcOBepIIeHCTBOBAH HHTepdeic ais paboTel ¢ 60IbMUME 00beKTaMu. EQUHCTBEHHEIM
MeXaHW3MOM XPaHeHus TAaKKUX MaHHBLIX CTaJIi HHBEPCHOHHBIE 00heKThl. (MHBepcroHHas ¢aimoBas
cucTteMa OblJIa yaaneHa.)

* VYpaneHa cucTteMa IIpaBUjl Ha YPOBHE 9K3EMIIJIIPOB; Ilepe3anrChiBaloIUe IpaBujia COXPaHUIUCE.

¢ C HUCXOOHBIM KOOM CTalIM PACIPOCTPAHSATLCSA KpaTKHe ONMMCAaHUS BO3MOXKHOCTENM CTaHOapTHOI'O
SQL, a Takxe camoro Postgres95.

e Ins c6opku ucnonb3oBancad GNU make (BMecto BSD make). Kpome Toro, cramo BO3MOXKHO
ckoMImunIupoBaTh Postgres95 ¢ memomuduupoBatHoi Bepcueit GCC (ObI710 MCIpPaBIeHO
BhIpaBHUBaHUE MaHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, 4TO UM «Postgres95» He BHIAEPXKUT HUCILITAaHHE BpeMeHeM. MBI BrIOpanu
HOBoe uMs, PostgreSQL, oTpaxatoiiee cBs3b MexXny opuruHanbHeIM POSTGRES u 6omee mo3gHuMU
BepcusaMmu ¢ nogmepxkkou SQL. B To ke BpeMs, MBI IPOOOJIZKUIIM HyMepaluoo Bepcul ¢ 6.0, BEpHYBIINCH
K IIOC/IefoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

w

Muorue npoponxaioT Ha3bBaTh PostgreSQL umenem «Postgres» (Temephp yXke penko 3arjaBHBIMU
OykBaMM) N0 TpamULUMU WIU [JIS IIPOCTOTHL. IJTO Ha3BaHMWE 3aKPENUJIOCh KaK IICEBOOHUM WJIU
HedopManbHOe 0003HaYEHME.

B mponecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK UM IOHMMAaHHUE CYIIECTBYIOIINX
mpobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIIMCH K peann3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IPOA0JIZKAaeTCs BO BCeX HalpaBJIEHUIX.

4. CornaweHus

CrnenyroIye COrIalleHns HCIOIb3YIOTCS B OIMMMCAHKUAX KOMAHM: KBafipaTHEIe CKOOKH ([ ¥ ]) 0003HAYAIOT
HeoOs3aTenpHble dYacTu. OUrypHble CKOOKM ({ M }) WM BepTHKajibHasA 4yepTa (|) o6o3HavarT BHIOOP
OOHOTO U3 IPEeNJIOKEHHLIX BapuaHTOB. MHOTOTOYHE (. . .) O3HA4YaeT, YTO IPEOLIAYINNM 3JIEMEHT MOXKHO
IIOBTOPUTE.

HHorma Ojsi SICHOCTH KOMaHOBI SQL IIpegBapArTCAd IIPpUTIalllEeHueM =>, a KOMaHIEI 000JIOYKH —
IIpurjaalieHueM S.

ITom adMuHuUCMpamopom 3mech OOBIYHO ITOHUMAETCS YeJIOBEK, OTBETCTBEHHHIN 3a YCTAHOBKY UM 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO HCIIONb3yeT WX JKeJlaeT UCIO0JIb30BaTh JII000H
KOMIIOHEHT CucTeMbl Postgres Pro. 9Ty posu He ClieAyeT BOCIIPUHUMATh CITUIIKOM Y3KO0, TaK KakK B 9TOMU
KHHUTE HeT ONpenenéHHbIX JOMyIIeHnH OTHOCUTEIIHHO IIPOLIeqypP CUCTEMHOTO agMUHUCTPUPOBAHUSI.

5. Kak npaBusabHO cooOwmnTtb 00 OLLMOKe

Ecnu BeI HaiméTe ommbKy B Postgres Pro, maiiTe HaMm 3HaTh 0 Hell. Biraromapst Bamemy oT4é€Ty 00 omubke,
Postgres Pro cramer eié Gojiee HagéXXHEIM, BeOb [axke IIPH CaMOM BEICOKOM KauyeCTBe KOOa HeNb3sd
rapaHTUPOBAaTh, YTO KazxKOLIM OJIOK M Kaxkmaas GyHKIus Postgres Pro 6ymeTr paboTaTh Be3de u IIpu JTI0OBIX
00CTOSITEJILCTBAX.
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CrnenyroIye IpeqioXeHus IPU3BaHbl IOMOYh BAM B COCTABJIEHHH OTYETA 00 OIMHOKe, KOTOPHIH MOXKHO
OymeT oOpaboTaTh 3¢hPeKkTUBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJig oflLiero 6sara.

5.1. AMarHocTtuka owmbok

IIpexknme ueM coobmiaTh 00 oIubKe, IOXKaayWcTa, MPOYUTANTE M IepeduTaiTe MOKYMEHTAIUuI0 U
yb6enuTech, 4TO BOOOIle BO3MOXKHO CHEJIaTh TO, YTO Bl XOTUTE. EC/TM 13 JOKYMEeHTaluuu HESICHO, MOXKHO
9TO CHeflaTh WM HeT, IoXKalylhcTa, cooOmuTe u 06 3ToM (Torga 3To ommuOKa B moKyMeHTaluu). Eciou
BBISICHSIETCS, UTO IIpoTrpaMMa [ejlaeT YTO-TO He TaK, KaK HalKucaHOo B JOKYMEHTAIluH, 3TO TOXKe OIubKa.
BoT nuik HEKOTOPBIE IPUMEPHI BO3MOKHBIX OITMOOK:

¢ TIporpaMMa 3aBepIIIaeTCs C aBaPUHUHBIM CUTHAJIOM MM COOOIIeHreM 00 omnbKke omeparnoHHON
CHCTEeMHI, YKa3kIBaloIlel Ha mpobieMy B mporpamMmme. (B KauyecTBe KOHTPIpUMEPA MOXKHO IIPUBECTH
coobIienne «HeT MecTa Ha IUCKe» — 9Ty MPOOIEeMY BHI [OIXKHEI PEIIUTh CaMH.)

¢ TIporpaMma BHIOAET HENIPABUIbLHLINA PE3YIbTAT IS JTIOOBIX BBOOUMEIX OaHHEIX.
e TIporpaMma OTKa3bIBAaeTCS IPUHUMATDL OOIYCTHUMEIE (COTTIAaCHO MOKYMEHTAIIUH) HaHHEIe.

¢ IIporpaMma npuHHUMaET HEONMYCTUMbIE [aHHBIe 0e3 coobieHus 00 omnbKe UMK IPeayIpeKaeHMs.
Ho momMHUTE: TO, YTO BBl CUMTAETE HEOOIIYCTUMBIM, MBI MOXKEM CUUTATDh IPUEMIIEMBIM
pacumpeHreM UJIM COBMECTUMBIM C IPUHSTON IIPaKTUKOM.

* He ymaércs yctaHoBUTh Postgres Pro Ha mopgpmepzkuBaeMoi aTdopMe, BEIIOIHIS
COOTBETCTBYIOIINE NHCTPYKIUH.

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

MennenHas pa60Ta HUJIN BBICOKAs 3arpy3Ka peCypCcoB — 3TO He 00s13aTesIbHO OInbKa. TakKe MOXKeT
He OBITH OIIMOKOM KaKoe-TO HeCOOTBETCTBIE CTaHOapTy SQL, ecnu TONMBKO SIBHO He OEKJIapupyeTcda
COOTBETCTBHE B JaHHOM aCIIEKTe.

5.2. Yt0 coobwaTb

Coo06mrass o mpobreMe, mocTapaiTech M3JIOKUTEH Bce (akTh. B kaxkmom otyéTe 00 ommbke criemyer
yKa3aTh:

* ToOYHYIO MOCIEO0BATEIBHOCTD OEMCTBUH OIS BOCIIPOU3BEAEHUS MPOOIEeMEl, HAUWHAS C 3aNnycka
npoepammyl. OHa [OJKHA OBITH CAMOOOCTATOYHOM; €CJIX BEIBO 3aBHUCUT OT HAHHBIX B TaO/IHIAX, TO
HEOOCTAaTOYHO COOOIIUTh OOWH JIUIIh SELECT, 6€3 MpeAlIeCTBYIOIINX OIIePaTOPOB CREATE TABLE M
INSERT.

JIyamwuit popMaT TecTa s mpobiem ¢ SQL — ¢aiin, KOTOpEIM MOKHO ITepegaTh mporpaMmme psql

u yBumeTh mpobiaemy. (M ybenurecs, 4To B BalleM daiiie ~/ .psglrc Hu4Yero HeT.) CaMbIl IPOCTOU
cr10co0 MMONMYyYUTh TAaKOM aiiyi — BEITPY3UTH 00bSIBIEHUS TaOJINUI U JaHHBIE, HEOOXOIUMEIE IS
CO3HaHUs IIOJIUTOHA, C IOMOIIBI0 pg dump, a 3aTeM moOaBuUTh ITPO6JIeMHBIN 3anpoc. [ToctapaiTecs
COKPATHUTL Pa3Mep Balllero TeCTOBOTO HMPHUMepPa, XOTs 9TO He abcomioTHO HeoOxogumo. Ecnu omrmrbka
BOCHPOM3BOOUTCS, MBI HaWgEM €€ B 1I000M CITydae.

Ecnu Bame npuiioxkeHne UCIOJIb3yeT KaKOU-TO APYTroi KIIMeHTCKUI nHTepdeiic, HanpuMmep PHP,
IMOKaJIyUCTa, MOMBITAaUTECh CBECTH OIIMOKY K ITPOGJIEMHBIM 3aIIpOCaM.

e Pe3aynbTaT, KOTOPHIH BH mTony4daeTe. Eciu ecTh coobmenne 06 ommbKe, IOKaxkuTe ero. Eciu
IIporpaMMa 3aBepIlaeTcs OMIMOKOM OIepalnoHHON CUCTEMEI, COOOIITNTEe 0 Hel. Ynu eciiy HUYEro He
ITPOMCXOOUT, OTPa3uTe 3TO. [laxke eClu B pe3yIibTaTe Balllero TecTa IIPOUCXOOUT COOM ITporpaMMEL
WX YTO-TO OUYEeBHOHOE, MBI MOXXeM He HabmomaTh 3Toro y cebs. ITpoire Bcero 6ymeT CKOIIMPOBATH
TEKCT C TEpMHKHAaJa, eCIIi 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BB ymoMuHaeTe coobineHue 00 omnbKe, IMOkKaIyHCTa, YKaXKUTe ero B Haubosee MOJTHOMN
dopme. HampuMmep, B psql, O/st 93TOT0 CHauYaa BHIIIOIHUTE \set VERBOSITY verbose.
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Ecnu BH 1IUTHPyeTE COOOIEeHMs U3 XKypHaia COOLITHI cepBepa, IPUCBONTE IIapaMeTpy
BBEIIIOJTHEHUS log error verbosity 3HaueHUe verbose, YTOOB KypHaI OLII HauboIee
TIOOPOOGHEIM.

IIpuMmeyanue

B ciyuae ¢daTanpHbIX 0mKUO0K COOOIIEHNE Ha CTOPOHE KJIMEHTa MOXKET He COepKaTh BCIO
HeobOxoguMyto nHbopMaluio. IToxkanyicTa, TakxkKe U3yYUTe KypHAJ cepBepa 0a3 HaHHBIX.

* OueHb BaXXHO OTMETUTH, KaKou Pe3yJIbTaT BBl OZKHUOAJIN IIOJIYYUTE. HomanyﬂCTa, IIPUBOOUTE
OKUIaeMbIl pe3yibTaT, €CJIIn 3TO YMECTHO.

e Bce IIapaMeTpPhI KOMAaHOHOU CTPOKHU M OPYyIrue nmapaMeTpPHI 3allyCKa, BKJIII049asa BCE CBA3aHHEIE
IIepeMeHHBIe OKPY2XKEeHUA UJIn q)af/'IHBI KOH(bI/Il"ypaI.[I/II/I, KOTODPEBIE BBEI U3MEHAIIN.

¢ Bcé€, uTo BH Oellajid He TadK, KaK HAalluCaHO B MHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuto Postgres Pro. YTo6n! BEIICHUTHE BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOYEHEI, MOKHO
BBIIOJTHUTH KOMaHAy SELECT pgpro_version () ;. BOIBIIMHCTBO UCIIOMHAEMEIX IIPOTPaMM TaKXKe
MOAOepPKMBAIOT TapaMeTP —-version; KAK MUHUMYM [IOJIKHO paboTaTh postgres —-version M
psgl —--version.

* CaepeHus o mnatdopMe, BKI0Yass Ha3BaHUE U BEPCHUIO simpa, 6ubmunoTeku C, XapaKTePUCTUKH
mmpolieccopa, IaMsTH U T. 1.

5.3. Kypa coobwaTb

B of6mem cnydae moceiaThk coobimeHus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
IIPOCHM Bac HaIHMCaTh HHGHOPMATUBHYIO TEMY ITHMChbMa, BO3MOXKHO BKJIIOUMB B HEE YaCTh COOOIIeHus 00
ommoKe.

He otnpaBnsiiTe ot4éthl 06 ommbkax, crnenududuHbx Anas Postgres Pro, Ha aapec TOOAepKKU
PostgreSQL, Tak kak Postgres Pro He mnompmepxkuBaeTcsi cooOilecTBoM PostgreSQL. OpHako BHI
MOXKeTe COo0OIIaTh 0 afipecy <pgsgl-bugs@lists.postgresqgl.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Ballla ommOKa He CBs3aHa C ocoOeHHOCTsIMHU Postgres Pro, He mochIaiTe COOOIIEHUS
B CIIMCKM PACCBUIKK [JII IIONIb30BaTeled, HaIlpUMEP B <pgsgl-sqgl@Rlists.postgresql.org> HIU
<pgsgl-general@lists.postgresql.org>. DTH PACCHIIKKA IpemHa3HAYEHBI [JIsI OTBETOB Ha BOIIPOCHI
TIOJIb30BaTeNIel, ¥ X ITOAMHUCUYUKY OOBIYHO HEe XOTSAT ITOIy4aTh coolineHus o6 omubKax, 60m1ee TOro, OHU
BPSIT I UCHPABST UX.

Takxe, MOKAaJIyHUCTa, He OTIPAaBISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COUCOK IIpeHa3Ha4YeH AjIsT 00CYyKIOeHUS pPa3pabdoTKu
PostgreSQL, u OymeT myd4ine, ecinu coolbmeHus 00 omuOkax OymyT CYIIECTBOBATh OTHOENIBHO. MHEI
nmepeHecéM obCyxKIeHUe Ballel OMMOKM B pgsqgl-hackers, ecqu cBsg3aHHas ¢ PostgreSQL mpobGiema
noTpebyeT HONOTHUTEILHOTO PACCMOTPEHUS.
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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
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BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTHIHTH IIPEOIonaraioT TaKoe HMS II0 YMOJYaHWIO, TaK YTO BHI CMOIXKETEe YIPOCTUTL BBOM
KoMmaHA. YToOwI co3gaTh 6a3y mJaHHHIX C TAKMM MMEHEeM, IIPOCTO BBEOHUTE:

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

$ psql mydb

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

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgql (10.20.1)

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 10.20.1 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 aT0il rnaBe paccMmaTpuBaeTCs ucHonb3oBaHMe SQL [ BRIMONHEHWS OPOCTEIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpeTeHOyeT Ha HCYepIIbIBalollee
pykoBoacTBo. IIpo SQL HanmucaHo MHOXKeCTBO KHUTI, BkiIodasd melt93 u date97. Ilpu atom cnenmyet
YYUTHIBATh, YTO HEKOTOPHIE BO3MOXKHOCTHU s13bIKa Postgres Pro saBis0TCS pacliupeHUsIMU CTaHOapTa.

B crnemyroommx mpuMepax MBI OpeAmnojiaraeM, 4YTO BBl co3fanu 0al3y AaHHBIX mydb, KaK OIMCAHO B
npenbIayiIel rjiaBe, U CMOTJIM 3alyCTUTD Psql.

[Tpumepnl 3TOrO0 PYKOBOACTBA TaKXKe MOXKHO HalTH B IIaKeTe UCXOOHOT0 Kofaa Postgres Pro B kaTanore
src/tutorial/. (B mBouuHbIX gucTpubyTuBax Postgres Pro atu daiiiabl MOTYT HE HOCTaBASITHCS.) YTOOBI
HUCIIONb30BaTh 3TU (aliel, IepelauTe B 9TOT KATalor 1 3amycTuTe make:

$ ed ..../src/tutorial
S make

IIpu sTom OGymyT cO3maHBl CKPUNIITHL U CKOMIHUIUPOBaHE Mopynu C, comepzKalllue II0JIb30BaTEIbCKUE
dbyHKUIMY U TUIEL. 3aTeM, YTOOB HadaTh PaboTy ¢ y4eOHEIM MaTeprasioM, BEIIIOJIHUTE CIenyIollee:

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

mydb=> \i basics.sql

Komanpa \i CUMTHIBAET M BHIIOJIHSET KOMAHOH U3 3aJaHHOTO (¢atiina. IlepegaHHbiil psql mapamMeTp -
s IePeBOOUT eT0 B IIOIIArOBLIM PEXKUM, KOTr[la OH [iefaeT I1ay3y Hmepej OTIPaBKOM KaXKaoro olepaTopa
cepBepy. KoMaH[EI, HCIIOB3yeMEIE B 9TOM pasfiesie, cogepkaTtcs B ¢aiine basics.sql.

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 3T0 pessuyuoHHas cucmema ynpasaeHus 6azamu OaHHbix (PCYB]). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs OaHHBIMU, IpeACTaBIEHHBIMU B BUAe omHoweHul (relation). OTHOIIEeHUE
— 93TO MaTeMaTHYeCKM TOYHOe O0003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWIlaX Tak
pacIpoCTpaHeHO CerofHs, YTO 39TO KaXKeTCSd CaMBIM OYeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux crnoco0oB opraHm3anum 0a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIepPaIMoOHHBIX CHUCTeMaX 00pa3yloT mepapxXuydecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEKTHO-OPUEHTUPOBaHHBIE 0a3bl JaHHBIX.

Jlrobast Tabmuila mpencTaBiaseT coO0M MMEHOBaHHBIM HaOOp cmpok. Bce CTpPOKu TaGAMIBI UMEIOT
OOWHAKOBHIM HaOOp MMEHOBAHHBIX CMO0.161,08, TIPK 3TOM KaXK0My CTOJIOIy Ha3HAUYaeTCs OnpeneTeHHBIN
THII JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCHPOBAH, BaKHO MOMHUTH, 4To SQL He
TapaHTUPYeT KaKOoH-Tu060 MOPSIMOK CTPOK B TaOmuUIle (XOTS WX MOXKHO SIBHO OTCOPTUPOBATH IIPH BHIBOME).

Tabnuirl 06begUHAIOTCSA B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBJIIeMbI OOHUM 3K3EMIIJISPOM
cepsepa Postgres Pro, o6pa3yet k1acmep 6a3 gaHHBIX.

2.3. Co3paHuve Tadbnuubl

Brl MoxkeTe co3pmaTh TabNUIy, yKa3aB €€ UM U IIePeUC/IuB BCce UMeHa CTOJIOIO0B U UX TUIIBL:

CREATE TABLE weather (

city varchar (80),
temp_1lo int, —— MHHHMAalbHad TeMIepaTypa OHY
temp_hi int, —— MakcuMalbHag TeMIepaTypa IHYI
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prcp real, —— YPOBEHbL OCamnKoOB
date date

)i
Bechb 3TOT TEKCT MOXKHO BBECTH B psgl BMECTe C CHMMBOJIaMM IIepeBOoda CTPOK. psgl IIOHUMAET, YTO
KOMaHa IPOOoNIKaeTCs OO0 TOYKHU C 3aIlsiTOMU.

B komanpmax SQL MOKHO CBOOOOHO HCHOJIF30BaTh HPOOENIbHBIE CHUMBOJIBL (IIPO0Eesbl, TaOyIAluu U
IIepeBOAbl CTPOK). DTO 3HAYUT, YTO BBl MOXKETe BBECTH KOMAHMY, BRIPOBHSB €€ MO-IPYyroMy WU AaxKe
YMeCTUB B OOHOM cTpoke. [[Ba MuHyca («--») 0603HaA4YarOT Hadajio KOMMeHTapus. Bcé, 4To uméT 3a
HUMHU 00 KOHIA CTPOKM, MrHopupyetcsa. SQL He 4yBCTBUTENIEH K PETrUCTPY B KIIIOUEBHIX CJIOBAX U
uneHTUUKATOPaX, 3a UCKIIOUEeHUEM UAeHTUPHUKATOPOB, B3SITHIX B KABLIYKU (B MaHHOM CIIydae 3TO He
Tax).

varchar (80) ompepesnsieT TUI HaHHBIX, OOIIyCKAIOIIUNW XpaHeHHE IITPOU3BOJIBHEIX CUMBOJIBHBIX CTPOK
onuHOM mo 80 CHMBOJIOB. int — OOBIYHBINM IT€JIOYMCIIEHHBIM THUII. real — THII /ST XPAaHEHUS YHUCEI C
TJIaBalollel TOYKOM OJMHAPHON TOYHOCTH. date — TUII gaThl. ([Ia, cTonbelr TUIla date TaKxKe Ha3bIBAETCS
date. DTO MOXKeT OBITh YOOOHO MJIX BBOOMUTH B 3abIyKOeHNEe — KaK IIOCMOTPETE.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUIIHI SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampI{interval,aTaKﬂﬂanpyFHBYHHBepcaHLHHeTHHbIH6OTaTBﬁiHa60p
reoMeTpuYeckux TUIOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Habop COOCTBEHHBIX
TUIIOB AaHHBEIX. Kak ciemcTBUe, MMeHa THUIIOB HEe SBISIOTCSA KIIIOYEBBHIMM CJIOBAMHU B OaHHOMW 3allWCH,
KpoMe TeX CIIydYaeB, Koraa 3To TpeOyeTCs OjIsi pealu3alliu 0COObIX KOHCTPYKIMM cTaHgapTa SQL.

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOIa M UX reorpauiecKoe I0JI0KEeHHe:

CREATE TABLE cities (
name varchar (80),
location point
)i
3mech point — IpuMep clienupUUeCcKOro Tuia gaHHbx Postgres Pro.
Haxkoner, crenyet ckas3aTh, YTO €C/IM BaM OOJibllle He HYXKHa Kakas-mubo Tabiulla, UKW BBl XOTUTE
Imepeco3aaTh e€ Mo-IPyroMy, Bl MOXKETE YVOAJIUTh €€, UCIIONIb3ys CIEeOVIONIyI0 KOMaH/Iy:

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

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

3aMeThTe, UTO OJIS BCEeX TUIOB JaHHBIX HPUMEHSIOTCS HOBOIBHO OoYeBMOHBIE opMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHMCJIOBEIX 3HAYEHMNM, OOBIYHO 3aKJII0YAIOTCS B AlOCTPO(HI ('), KaK B HJaHHOM
npuMmepe. Tum date Ha caMoM feJjie OUYeHb T'M00K U MPUHUMAET pa3Hbie opMaThl, HO B JaHHOM BBeJEeHUU
MBI 6y)1eM IIPUAOEPZKUBATECA IIPOCTOTO 1 OOTHO3HAYHOTI 0.

Tum point TpebyeT BBOMa Imaphl KOOPAMHAT, HaIpUMep TaKuM 00pa3oM:

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

IToka3aHHBIN 30eCh CUHTAKCHUC TpebyeT, 4TOOH BHI 3alOMHUJIM IIOPSOOK CTOJIOIOB. MOXKHO TakkKe
MIPUMEHUTH aJIbTEPHATUBHYIO 3allMCh, IIEPEYUCIIUB CTOJIOIHI SIBHO:

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

BBl MOXKeTe mepeducCIuTb CTOJIOIEI B APYIOM IIOPSIOKE, eCJIM JKejlaeTe OIYCTUTh HEKOTOpPhle M3 HHUX,
HaIPpUMeEp, €CJIX YPOBEHb 0CAJIKOB (CTONOEIl prcp) HEU3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward',k 54, 37);
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MHorue pa3paboTUYUKK MPENIIOUYNUTAIOT IBHO MePEeYUCIIATEL CTONOIIL, a He MoJIaraThCs Ha UX IOPANOK B
Tabnuie.

[Toxkany#cTa, BBEAUTE BCe IIOKA3aHHLIE BBIIIIE KOMAHAE, YTOOH! ¥ BaC ObUIH JaHHLIE, C KOTOPHIMU MOKHO
OymeT paboTaTh HabIme.

Bel TakXkKe MOXKeTe 3arpy3uTh OO0JIBINION OOBEM HAHHBIX M3 OOBIYHBIX TEKCTOBBIX (DaijIOB, IPUMEHUB
KoMaHAy COPY. OOBIYHO 3TO OymeT OBICTpee, TaK KaK KOMaHOa COPY ONTHMMU3UPOBAHA [IOJiT TAKOTO
IIPUMEHEHU s, XOTS U MeHee rubKa, 4eM INSERT. Hanmpumep, €€ MOXKHO HUCIIOTE30BaTh TaK:

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

37mech NoAapa3yMeBaeTCsd, YTO OaHHBIM (paliyl HOCTYIeH Ha KOMIIBIOTepe, I'me paboTaeT CepBEepPHHIR
IIPoIlecC, a He Ha KNHeHTe, TaK KaK yKa3aHHBIU ¢daiin OymeT IpodyrTaH HEIOCPEACTBEHHO Ha CepBepe.
ITogpoGHee 06 3TOM BHI MOXKETe Y3HATh B onucaHuu KoMaHOsl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0BI HOJIYyYUTh OaHHBIE M3 TAOIUILI, HYXKHO BBIIOJHUTE 3anpoc. Is 3Toro mpemHasHadeH SQL-
orepaTop SELECT. OH COCTOUT M3 HECKOJIBbKUX YacTeH: BLIOOPKH (B KOTOPOM MEPEYUCIISTIOTCS CTOJIOIIHI,
KOTOpPHIE OOJIKHEL OBITH ITOTyYEeHH), CIUCKa Tabull (B HEM ITEPEeYUCISIIOTCS TabIUITbl, U3 KOTOPHIX OyayT
MMOJTy4YeHHbl [JaHHbIe) U He00s3aTeJIbHOTO YCIIOBUS (OIpPenesisiioniero orpauudenns). Hanpumep, 4ToOb
TIOJTYYUTDb BCE CTPOKU TAOMUIIE weather, BBEOUTE:

SELECT * FROM weather;

1
3mech * — 3TO KpaTkKoe o0o3HaUYEHHEe «BCEX CTOJ'I6LIOB>>. Takum 06pa30M, 9TO PAaBHOCHUIJIBHO 3aIlMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

city | temp_lo | temp_hi | prcp | date
——————————————— -t
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 cninicke BI:IGOpKI/I BBl MO2Ke€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LU:>I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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)

O6paTuTe BHUMaHUE, KaK IIPEIoKEeHNEe AS IT03BOJIIET IePenMEeH0BaTh BRIXOOHOM cTonbelr. (CaMo CJI0BO
AS MOXKHO ONyCKaTh.)

3amnpoc MOKHO [OIOJIHUTEL «YCJIOBUEM», NO0aBUB IIPENJIoKeHNe WHERE, OTpPaHUYMUBAIOIlee MHOMXKECTBO
BO3BpalllaeMBIX CTPOK. B ImpedjyiokeHuMM WHERE yKa3bIBaeTCS JIOTUYECKOe BhIpaxkeHue (IIpoBepka
UCTUHHOCTH), KOTOPOE CIYyXKUT (UIBTPOM CTPOK: B Pe3ysbTaTe OKA3BIBAIOTCSI TOJILKO T€ CTPOKHU, OJIS
KOTOPHIX 3TO BhIpaXKeHNe UCTUHHO. B 3TOM BHIpaxXeHUM MOTYT IIPUCYTCTBOBATh OOBIYHELIE JIOTMYECKUE
ormepaTopsl (AND, OR M NOT). Hampumep, clemyiommii 3ampoc ITOKaXKeT, Kakas moroma Ovita B CaH-
®paHIMCKO B JOXKIUBLIE THU:

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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SELECT * FROM weather

WHERE city = 'San Francisco'
PesynbraTt:
city | temp_lo | temp_hi
_______________ +_________+_________
San Francisco | 46 | 50

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo |
_______________ +_________+_________
Hayward | 37 |
San Francisco | 43 |
San Francisco | 46 |

50

| prcp | date
+————— o
\ | 1994-11-29
\ 0 | 1994-11-29
| 0.25 | 1994-11-27

B stom IIpuMepe IIOpAOOK COPTHUPOBKHU onpenenéH He IIOJITHOCTBIO, ITO3TOMY BBEI MOZKETE€ IIOJIy4YUTb
CTPOKHU CaH-q)paHHI/ICKO B JII060M IIOpAOKe. Ho BEI BCcerma IIOJIY4YUTE PE3YJIbTAT, MOKa3aHHLIM BHIIIIE, €CITH

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOMINEcs CTPOKHY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

U 3mecs IIOPAOOK CTPOK TaKXKe MO2XKET BAPbHPOBATLCHA. YTOOH II0JIy4aTb HEU3MEHHBI€ DPe3yJIbTATHI,
COEeUHHUTE IIPeajIoXKeHus1 DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

Ilo aTOTO BCe HAIM 3ampOCHl 00palllaluch TOTBKO K OfHOM Tabnuile. OgHAKO 3alpOCHl MOTYT TaKXke
oOpartaThCs cpa3y K HECKOJIBKUM TabnuilaM Ui odpalaThCs K TOU Ke TabJulle TakK, YTO OMHOBPEMEHHO
OynyT oOpabaThiBaThbCAd pas3Hble HAOOpPH €€ CTPOK. 3ampoc, obpallamiuuiics K pasHbBIM Habopam
CTPOK OIHOM MM HECKONIbKUX Tabnull, Ha3biBaeTcsd coeduHeHuem (JOIN). Hampumep, MBI 3aX0Teu
TIEPEeYUCIIUTh BCE MOTOMHLIE COOBITHSI BMECTE C KOOPAMHATAMM COOTBETCTBYIOIIIUX TOPOMOB. /I 3TOTO
MBI IOJI2KHBI CPABHUTH CTOJIOEI city KaXKAoW CTPOKU TAOMHUIEI weather CO CTOJIOIIOM name BCEX CTPOK
TabGIUIIE cities U BEIOpATh Maphl CTPOK, IJIST KOTOPHIX 9TH 3HAYEHUSI COBIAAAIOT.

IIpumMeuyaHnue

9To0 He coBceM ToUHAas Momesib. OOBIYHO COeIUHEHUS BHITIOHSIIOTCS 3¢ deKTuBHEee (CPaBHUBAIOTCS
He BCe BO3MOXKHBIE ITaphl CTPOK), HO 9TO CKPBITO OT IIOIb30BAaTEII.

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




A3k SQL

9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |temp_lo|temp_hi| prcp| date | name | location
—————————————— e s S
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)

O6paTI/ITe BHHUMAHHE Ha [OB€ 0COOEHHOCTH IIOJIYYE€HHBIX TAaHHBIX:

* B pesynbTarte HeT cTpoku c ropogoM Xeiyopn (Hayward). Tak moIy4Yusioch MOTOMY, 9TO B TaGuie
cities HET CTPOKH AJISI JAHHOTO TOPOMaA, a IPY COeIUHEHUHU BCe CTPOKM TAGIIUIIBI weather, [JIS
KOTOPHIX HE HAIIJIOCh COOTBETCTBHE, OITYCKAIOTCS. BCKOpe MbI YBUAMM, KaK 9TO MOXKHO UCIIPABUTh.

» Ha3sBanue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUIBHO U 00BSICHSIETCS TEM, UTO CTOJIOIBI
TabIUIl weather M cities ObITM 0OBegUHEHEI. XOTS Ha IPAKTHUKE 9TO HEXEeJIaTeIbHO, I03TOMY
JIy4liie IePeYUnCIIUTb Hy2KHEIe CTOJIOIEI SIBHO, & He HMCIIOJIb30BaTh *:

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

Vnpaxuenune: IlonpoOyiiTe onpenenuTs, 4To OyOeT genaTh 3TOT 3anpoc 6e3 IpeaioKeHusT WHERE.

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

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

BOO6H.I6 XOpOoImIuM CTHUJIEM CUHUTAETCA YKA3bIBATh IIOJTHEIE UMEHA CTOJ'I6I_IOB B 3alIpoCe COequHEeHUs, YTOORI
3allPOC He II0JIOMAJICs, €CJIA II032Ke B Ta6J'II/II_ILI 6YI[YT ,'E[O6aBJ'IeHbI CTOJ'I6]_II>I C IIOBTOPAIIMNMUCA NMEHAMMH.

3arrpocCH COeIUHEHUsI, KOTOPBIE BBl BUAEIIH M0 3TOT0, MOXKHO TaKKe 3alKuCcaTh B IPYyTOM BUIE:

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

JTa 3aluch He Tak PacCIIpoCTpaHeéHa, KakK HepBbeI BAPHUAHT, HO MBI IIOKAQ3bIBa€M ee, YTOOLI BaM ORIJIO
IIpOIIle IIOHATE CIIeAYIOIIre TEeMEIL.

Celiuac MBI BBISCHHM, KaK BEPHYTH 3allMCH O IOrofie B ropome Xewyopm. MBI XOTUM, YTOOBI 3amIpoC
MTPOCKaAHUPOBaAJ TabIuIly weather U /IS KaXKI0M €€ CTPOKHU HAIIIE]T COOTBETCTBYIOIIYIO CTPOKY B TabIuile
cities. Ecnm ke Takas CTpoka He OyIOeT HaWmeHa, MBI XOTUM, YTOOBI BMECTO 3HAUEHUU CTOJIOIIOB
U3 TabNuIbl cities OBITM IIOACTABIIEHBl «IIYCTHIE 3HAYEHHUS». 3allPOCHl TAaKOTO THUIIA HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoeHEHUsI, KOTOPHIE MBI BUAEJIM OO 3TOr0, Ha3bIBAIOTCS BHYTPEHHUMMU.)
OTa KoMaHpOa OyOeT BHIT/ISAOETD TaK:

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

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

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBble BHEIITHHE COeMUHEHUS U ITOJIHLIe BHEITHNe COeNuHEeHU.
ITompoOy¥iTe BEIICHUTH, YTO OHU COOOM IPEICTaBIISIOT.

B coemmHeHMM MBI TakKe MOXKEM 3aMKHYTh Tabnuily Ha cebs. DTO Ha3BIBAE€TCSI 3AMKHYMbIM
coe0uHeHuem. Hampumep, NpeAcTaBbTe, YTO MBI XOTHMM HAMWTH BCE 3aIlMCU IIOTOALI, B KOTOPHIX
TeMIlepaTypa JeXWUT B OHUalla30He TeMIepaTyp APYrux 3amnuced. [jg 3TOro MBI OOJIKHBEI CPaBHUTH
CTOJNIOIEI temp_lo U temp_hi KaXKOOM CTPOKM TabNUIL weather CO CTONOIAMM temp_lo M temp_hi
IPYyTroro Habopa CTPOK weather. DTO MOXKHO CHENATh C IIOMOIIBIO CIeOYIOMIeTro 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
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 R e ettt I
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MBI BBeJIM HOBBIE 0003HaYeHHUsT Tabmuiel weather: Wl u W2, YTOOBI MOKHO OBLIIO PA3IUYUTD JIEBYIO
¥ IIPaBYIO0 CTOPOHEI COeAUHEHMsI. BEl MOXKeTe HCII0Ib30BaTh IIONO0HEIe IICEBIOHUMEL M B IPYTHX 3alIpocax
IJISI COKPAIIeHMSsI:

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

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak OONBIIMHCTBO [OPYTUX CEPBEPOB pPENALMOHHBIX 0a3 pmaHHBIX, Postgres Pro mnopmpmepXuBaer
aspeeamtuble (QyHKUuu. ArperaTHas (QYHKIUS BBEYMNCISAET €OUHCTBEHHOE 3HadyeHWe, oOpabaThiBas
MHOXKEeCTBO CTpOK. Hampumep, ects arperaTHble GYHKINY, BEIYUCIAOIINE: count (KOIUYECTBO), sum
(cymmy), avg (cpenHee), max (MaKCUMyM) ¥ min (MUHUMYM) Aj1s1 Habopa CTPOK.

K IIpuMeEPYy, MBI MOXKeEM HalTH CaMyIO BEICOKYIO M3 BC€X MUHUMMAJIBHBIX THEBHBIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTMM y3HaTh, B KaKOM Tropofe (MM Tropomax) Habmiomanmach 3Ta TeMIepaTypa, MOXKHO
onpoboBaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyio QyHKIIMIO max HEIb3sI MCIIOJIb30BaTh B IIPEAI0XKEHUN
WHERE. (9TO0 orpanudyeHue oOBbSICHIETCS TEM, YTO IIPejIoKeHNe WHERE MOJI?KHO OIPeHesuTh, OJIT KaKuX
CTPOK BBIYUCIISATH arperaTHyio ¢GyHKIIMIO, TAK YTO OHO, OYEBUIHO, HOJIZKHO BEIYUCISITLCS OO arperaTHHIX
dbyukimii.) OgHaKO KakK 4acTo OBIBAET, 3alIPOC MOXKHO IIePe3alyCTUTh U IIOJIYYUTh XKeJlaeMbIi pe3yIbTarT,
IPUMEHUB no03anpoc:

11
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SELECT city FROM weather
WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

Tenepb BCE B IIOpAOKe — IIOA3adIlPOC BEIIIOJIHAETCA OTOEJIBHO KW pPe3yJIbTaT aneFaTHOﬁ (I)YHKLII/II/I
BBEIYHUCIIAETCSA BHE 3aBUCHUMOCTH OT TOT'O, 9TO IIPOXUCXOOUT BO BHEIITHEM 3aIIpPOCe.

AFpel"aTHBIe Q)YHKHI/II/I TaKXXe O4YeHb IIOJIE3HBI B COYETAaHUHU C IIpeajiozkeHrueM GROUP BY. HaHpHMep, MEIL
MO2KEeM IIOJIYIYUTh MaKCHUMYyM MHUHHUMaJIbHOU THEBHOU TeMIIepaTypPHL B pa3pe3e ropoaos:

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

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

3meck MH TIOJIy4aeM II0 OOHOM CTPOKe [y KaXXmoTro ropoma. KaXXOblii arperaTHHIM pe3yibTaT
BBIYHCIISIETCSI TI0 CTPOKAM TaOIUITHI, COOTBETCTBYIOIINM OTIOEIbHOMY TOPOay. MEI MOKeM OT)HUITLETPOBATh
CTPYIIUPOBAHHBIE CTPOKH C ITOMOIIBIO TPEII0KEHUST HAVING:

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

city | max
_________ +_____
Hayward | 37
(1 row)

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS Te€X IOPO[O0B, I'le BCe 3HAYEHMUSs temp_lo MEHBIIE 40.
Haxkowne1, ecnu Hac HHTEPECYIOT TOJIBKO ropora, 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 (BBLIIIONHSIONINN CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxxHo moHUMAaTh, KaK COOTHOCSATCS arperaTHble QyHKumMM U SQL-TIpenokKeHUs WHERE M HAVING.
OCHOBHOE OTJIHMYMe WHERE OT HAVING 3aKJII0UaeTCs B TOM, 4YTO WHERE CHa4dalla BbI6I/IpaeT CTPOKH, a
3aTeM TPYIIUPYET WX M BHIYUCIIAET arperaTHble GyHKHUHM (TakKuM oO6pa3oM, OHa OTOUpPAET CTPOKU
IS BBIYMCIIEHUSI arperaToB), TOTHa KaK HAVING oTOMpaeT CTPOKU TPYIII IIOC/e TPYIIINUPOBKU U
BHIUHMCIJIEHUSI arperaTHBIX (QyHKIMHE. Kak crencTBue, mpepnjioKeHHe WHERE He [OJIXKHO coflepXKaThb
arperaTHbIX (YHKINI; He MMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIUU [OJIS OnpenesieHus
CTPOK [Ji BBIYMCJIEHUS arperaTtHbIXx (yHKIUMN. [IpennoxkeHue HAVING, HAIIPOTUB, BCerga COOEPIKUT
arperaTtHbele ¢QyHKIMU. (CTPOT0o TOBOPS, BBl MOXKETe HaIMucaTh IPenioXeHue HAVING, He HCIIONb3Yys
arperaThl, HO 3TO peOkKo OnIBaeT mojie3HO. To Ke caMoe ycjioBue MoxkKeT paboTats 6omee 3¢pGeKTUBHO
Ha CTaOuu WHERE.)

B mpegmeimyieM IpuMepe MBI CMOTJIM IPUMEHHUTbh (UILTP [0 HA3BAHMIO TOpoda B MHPEIIOXKEeHUH
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takoi GuibTp 3G GheKTUBHEE, YeM OOIOIHUTEIbHOE
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OorpaHu4YeHmre HAVING, IIOTOMY YTO C HUM He IIPHUXOOUTCS I'PYIIIINPOBATh X BEIYHUCIIATE arperaTsl OJIsd BCeX
CTPOK, HE YOOBJIETBOPAKINIKUX YCIIOBUIO WHERE.

2.8. I3MeHeHue BaHHBbIX

[laHHBIE B CYIIECTBYIOIIUX CTPOKaX MOXKHO HM3MEHSTh, HCHOJIB3YysT KOMaHOy UPDATE. Hampumep,
MIPENNOJIOKMM, YTO Bl OOHAPYZKUIIH, YTO BCEe 3HAYEHUS TEMIEPATypPHl mocie 28 HosOPST 3aBHIIIIEHH Ha
IBa rpagyca. Bel MoXKeTe IONpaBUTh Balllk JaHHBIE CIEOYIOIIUM 00pPa30oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— -t
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. YnaneHue pgaHHbIX

CTpoKM TakkKe MOXKHO YOaJIuTh M3 TAOIWUITL, MCIIONL3YS KOMaHOy DELETE. IIpedIosoXuM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKeTe yaaluTh HeHYXKHBIE CTPOKHU U3
TaAOJIUIIHL:

DELETE FROM weather WHERE city = 'Hayward';
3amucu Bcex HaOMIOMEeHWM, OTHOCAIINECS K XeHyopay, yoaleHHl.

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJTHOCTBIO OUMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

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

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

3.2. NMNpeancrasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHelwHUe KJII04YM

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

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
date date
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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

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

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

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00begUHSIET ITOCIEeIOBaTEJIbHOCTh OENCTBUM B OOHY OIlepallii0 «BCE MM HUYEro». IIpoMexXyTOdYHBIE
COCTOSITHUSI BHYTPH IIOCJIEAOBAaTENbHOCTH HE BHUAHBI OPYTMM TpaH3aKIMSAM, M €CJIM YTO-TO IOMeIlaeT
YCIIEIIHO 3aBEePIINTb TPAH3aKIMIo, HY OOWH U3 PEe3yIbTaTOB 3TUX HENCTBUM He COXpaHUTCsS B Oa3e
OaHHBIX.

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YUYTET IPUXO0M B oTHeneHuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYEeTro» MOJXKHO OIpPemessaTh He TOJILKO, KaK U3MeHEeHHS COXPAaHSIOTCS B 0a3e MAHHBIX, HO U KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

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

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

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

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, 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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CucrteMa BBIIENSAET O uAeHTH(HKaTOpa He 0Oojlee NAMEDATALEN-1 OaiiT, a 6ojee OIMHHBIE MMeHa
ycekatorcsa. [1o ymomyaHuio NAMEDATALEN paBHO 64, Tak 4TO MaKcCuUMalibHas OJIMHA UAeHTHU(UKaTOopa
paBHa 63 Oaiitam. Eciu 3TOro HegoCcTaTO4YHO, 3TOT IIpedesl MOXKHO yBEJIMYUTh, U3MEHUB KOHCTaHTY
NAMEDATALEN B datine src/include/pg_config _manual.h.

KmroueBrle CloBa ¥ UOEHTH(GUKATOPH 6€3 KaBLUYEK BOCIIPUHHMAIOTCS CHCTEMOM 0e3 yuéTa perucrpa.
Takum ob6pa3om:

UPDATE MY_TABLE SET A

5;
PABHOCHJIBHO 3aIlNCH:
uPDaTE my_TabLE SeT a = 5;

YacTo ucronb3lyeTcs HeopMaabHOE COTJIAIlleHNEe 3allMChIBAaTh KITI0UEBHIE CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HalPUMED:

UPDATE my_table SET a = 5;

EcTh ¥ mpyroii Tum uUOeHTUPUKATOPOB: omoesi€éHHble udeHmupukamopsvl UMu udeHmugpukamopsl 8
Kasviukax. OHHU 00pa3yIOTCA MPU 3aKIIOYEHWH OOLIYHOTO Habopa CHMBOJIOB B OBOMHEIE KABHIYKH (").
Takue umeHTU(UKATOPE! Bcerna OyOyT CUNTATLCS HOeHTH(GHUKATOPaMHU, HO He KJIIIOUeBEIMH CJIOBaMH. Tak
"select" MOXKHO WMCIIOJIb30BaTh [Jid 0003HAYEHUsS CTOJIOIa wiau TabmuIbl «select», Torma Kak select
0e3 KaBEIYEK OymeT BOCIPUHST KakK KITIOYEBOE CJIOBO U IIPUBEHET K OImnbKe pa3zbopa KOMaHIEl B MECTE,
TIe OXKHUOAeTCSA UMS TaOIUIThl WU CToNOIa. TOT XKe mIpuMep MOXKHO MepenucaTh C UIeHTHPUKATOpaMu
B KaQBHIUKAX CIENYIOIIUM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

HNpenTrndukaTopsl B KaBbIYKaxX MOTYT COIEepPIKaTh JII0Oble CUMBOJIBI, 3a UCKJIIOUEHNEM CUMBOJIa C KOOOM
0. (UToOBI BK/IIOYUTH B TaKOM UOEHTU(PUKATOP KaBLIYKH, TPOOYOIUPYNUTE UX.) ITO ITO3BOJISIET CO30aBaTh
TaOIUIEI ¥ CTOOLLI C UMeHaMU, KOTOphle WHade ObIIM OBl HEBO3MOXKHEI, HaTpUMeP, C TpobelaMu UIn
aMmnepcagamu. OrpaHudeHre OIUHEL IPDU 9TOM COXPaHSETCH.

Emé onun BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX II03BOJISET MCIONIL30BaTh CUMBOJEL Unicode mo ux
KomaM. Tako¥ ugeHTUUKATOP HauMHAETCsS C Us (CTpodYHas uiaM 3ariaBHass U U aMIepcaHn), a 3aTeEM
cpa3sy 6e3 mpobesyioB UAET OBOWHAS KaBbIYKa, HAIPUMED Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UTOOE! €€ n36ekaTh, OKPyKaiTe 3TOT onlepaTop npobenaMu.) 3aTeM
B KaBBEIYKaX MOJXKHO 3aIKCHBaTh cuMBoJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hel
KOJI CUMBOJIa U3 YeTHPEX MeCTHAOIlaTEpUYHEIX Iudp, 11ubo obpaTHAsS Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KO 13 IIIeCTU HIeCTHaAIlaTepuYHbIX Iudp. Hanpumep, ugeHTUGUKATOP "data" MOXKHO 3allucaTh Tak:

Us&"d\0061t\+000061"

B cnepyroomeM MeHee TpPHBHAIBHOM IIpEMepe 3aKOOMPOBAHO DPYCCKOEe CJIOBO «CJIOH», 3alllCaHHOoe
KUPUINUIEN:

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

Ecnu BEI XOTHUTE UCIIOIB30BAaTh He 00PATHYIO KOCYIO YePTy, a OPYTroM CIELCUMBOJI, €0 MOXKHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAaIIPUMeED:

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

B KayecTBe CHeICMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIeCTHAAIATEPUUHOM udPHI, 3HaKa
TTIOC, anmocTpoda, KaBLIYKYM WU TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICMMBOJ 3aKJTIOYAEeTCs He B
OBOMHBIE KABBIYKH, @ B allOCTPODHI.

YToOH cHenaTh CIIElCUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAaXKIH.

Unicode-¢popMarT moIHOCTHIO IOAEPKUBAETCS TOJILKO IIPH UCIIOJIh30BAHUU Ha CepBepe KOOMPOBKY UTF 8.
Korpma mcrions3yioTcss Opyrue KOOMPOBKU, HONyCKaeTcCs yKalaHue ToJibKo ASCII-cuMBoOB (C KomaMu
oo \007F). M B UETHIPEX, U B IIIEeCTU3HAYHOMN (opMe MOKHO 3aIlMCHBaTh cypporaTHeie napkl UTF-16 u
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TakKuM 00pPa30M COCTaBJIATH CUMBOJIEL ¢ Kogamu Oombiite yeM U+FFFF, XoTs Hanmuuue IIeCTU3HAYHOMR
(bopMBI TEXHUYUECKHU AejlaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Kogupyetcsi B UTF-8.)

HNpoeHnTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
uneHTUUKATOPH 63 KaBLHIUEeK BCETa MePeBOAsTCS B HUXKHUM peructp. Hanmpumep, ugeHTUGUKATOPEI
FOO, foo M "foo" CUMTAIOTCSA OOMHAKOBEIMU B Postgres Pro, Ho "Foo" M "FOO" OTJIMYHEI OPYT OT Apyra u
oT mpepsigyux TPEX. (I[IpuBemenne UMEH 6e3 KaBBIYEK K HUXKHEMY PEerHCTPY, KakK 3To menaeT Postgres
Pro, HecoBmecTumMoO co ctaHmapToM SQL, KOTOPBIM TOBOPHUT O TOM, UTO MMEHA MOOJIZKHBLI MPHUBOOUTHCS
K BepxXHeMy peructpy. To ecTh, COTJIaCHO CTAHOAPTY foo MOOJXKHO OBITH SKBHBAJIEHTHO "FOO", a He
"foo". IToaTOMy IIpM CO3TaHUU IEPEHOCUMEBIX ITPUIIOXKEHUN pPeKOMeHOyeTcs ubo BCcerma 3aKiodaTh
ompeneneéHHoe UMS B KaBLIUKY, MO0 He 3aK/I04YaTh HUKOITA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT no@pasyMeeaeMblx munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCIIa.
KoHCTaHTH MOXKHO TakKXKe 3alluCHIBATh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTAaBUTh HUX Oonee
TOYHO 1 06pa6OTaTB bonee 3(1)(1)6KTI/IBHO. Ot BAPHUAQHTEI PACCMATPUBAIOTCA B CJIIEOYIOIIUX IIOOPa3aeiiax.

4.1.2.1. CTPpOKOBbI€ KOHCTAHTbI

CTpokoBasi KOoHCTaHTa B SQL — 3TO oOBIYHAS IIOCIEOOBATEJIbHOCTh CHMBOJIOB, 3aK/IIOUEHHAS B
aroctpodwl ('), HampuMep: '3to crpoka'. YTOOH BKJIIOYUTH alloCTPod B CTPOKY, HANMIINTE B HEU OBa
arioctpoda pAOOM, HaIpUMep: 'Xauua n''Apx'. 3aMeTbTe, 3TO He TO Ke caMoOe, UTO OBOMHASA KaBhIYKa

™.

[IBe CTPOKOBEIE KOHCTAHTHI, Pa3geléHHbIE MPOOETbHEIMA CUMBOJIAMU U MUHUMYM OOHUM nepesooom
cmpoku, oOBeIUHSIOTCS B OmHY W oOpabaThBalOTCs, KakK eciu OBl cTpoKa Oblyla 3amucaHa B OTHOU
KoHcTaHTe. Hanpumep:

SELECT 'foo'
'bar’';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIuCh:
SELECT 'foo' 'bar';
CUYMTAETCSI CUHTAKCHUYeCKOM omubKoi. (OTO HECKOILKO CTPAaHHOE ITOBEMIEHNE OIIPEieIeHO B CTaHOapTe
SQL, Postgres Pro mpocTto crnenmyeT eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO crneunocsienoBaTesibHOCTAMMU B cTune C

Postgres Pro Takke DpmHUMAaET «CIIEIIIOCIeA0BAaTEIbHOCTI», YTO SABISAETCS PacCIIUpeHNeM CTaHOapTa
SQL. CTpoka CO CIIEINOCIe0BaTEILHOCTIMU HaYMHAETCsI C OYKBB E (3arIaBHOM WM CTPOYHOMN),
CTosmel HEeNOCPEeNCTBEHHO Iepepn amocTtpodoM, Hampumep: E'foo'. (Korma KoHCTaHTa CO
CIIEeIIIOCIIeq0BAaTEIbHOCTHIO pa3buBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HYKHO IIOCTABUTh TOJIBKO IIepe[
TIEePBBLIM OTKPBIBAIOIINM anocTpodoM.) BHYTpH TaKUX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaYuHaeT
C-nmomo6HEIE CneunocsiedosamesbHOCMU, B KOTOPHIX coOYeTaHue 00paTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIOM(aMu) Ja€T onpenenéHHoe 6aliTOBOe 3HaYeHHe, KaK IToKa3aHo B Tabnute 4.1.

Taonauma 4.1. CneumnocjiegoBaTrejIbHOCTH

Crenmoc;jienoBaTejIbLHOCTD HNHuTeprnperanus
\b CUMBOJI «3a00#»
\f nomada GOopMHEI

\n HOBas CTPOKa

\r BO3BpaT KapeTKHu
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\t Tabynsaumus

\o, \oo, \ooo (o =0-7) BOCBMEPHUYHOE 3HaUeHHue OanTa

\xh, \xhh(h=0—9,A—F) IIecTHaOIlaTepUYHOe 3HaYeHue Oaiita

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

JIro60oi mpyroi CHMBOJI, UAYIIUHM ITOCJIE 0OPAaTHOM KOCOHM YEePTH, BOCIIPUHUMAETCs OyKBajbHO. TaKuM
00pa30oM, 4TOOH! BKIIIOYUTEL B CTPOKY 00paTHYIO KOCYIO UepTy, Hy3KHO HalKCcaTh OBe KOCHIX 4ePTHL (\\).
Tak ke MOXXHO BKJIIOUMTDb B CTPOKY anmocTpod, Hamucas \ ', B JOMOJIHEHUE K OOBIYHOMY CITIOCO0y ''.

BBl mOMmKHBI 1103aO60TUTHCS, YTOOBI OAWTOBBIE IIOCJIENOBATEIBHOCTH, KOTOPBIE BBl CO37Aa€Te TaKUM
00pa3oM, 0coOeHHO B BOCBMEPUYHON U IIeCTHa[llaTePHYHOU 3amucy, oOpa30BHIBANIM [OIYCTHUMEIE
CUMBOJIIHI B cepBepHOM KoaupoBke. Korma cepBep paboTaet ¢ kogupoBkou UTF-8, BMecTo Takoi 3anmucu
0aliT clemyeT MCIIOJIb30BaTh CcIelIocnenoBaTenbHocTH Unicode unm anbTepHATUBHBIM CHUHTaKCUC
Unicode, onucauusii B [logpasnene 4.1.2.3. (B IpOTUBHOM CiIydae HPUOETCS KOOWPOBATL CUMBOJIBL
UTF-8 BpyuHyI0 U BBIIUCHBATH UX I10 OaliTaM, 4YTO OUYeHb HeyIoOHO.)

CneunocnenoBaTebHOCTH ¢ Unicode TOMHOCTHIO IMOANEPKMBAIOTCSA TOJILBKO IIPU MCIIOJIB30BAaHUM Ha
cepBepe KOOWPOBKU UTF8. Korma MCIONB3yIOTCS OPYyrUe KOOUPOBKHW, OOIIYCKAeTCs yKa3aHWe TOJIBKO
ASCII-cumBosioB (c KogaMu mo \u007F). M B 4eTHpEX, U B BOCBMU3HAYHOU HOopMe MOIKHO 3aIllMCHIBATh
cypporatubie mapsl UTF-16 u TakuM 00pa30M COCTaBASThL CUMBOJBI ¢ KogaMmu Oojbiine yem U+FFFF
XOTs Hajlu4dre BOCBMHU3HAYHOU (OPMEI TEXHUYECKU HejlaeT 3TO HeHyXKHHBIM. (Korma cypporaTHbie mmapul
HUCTOJIL3YIOTCS C CEPBEPHOM KOAMPOBKOM UTF8, OHU CHadasla 00beqQUHSAIOTCS B OOUH CUMBOJI, KOTOPHIM
3ateM kogupyetcsa B UTF-8.)

BHHUMaHHue

Ecnu mapametrp koHbpurypanum standard conforming strings mmeeT 3HadeHue off, Postgres
Pro pacnosHaéTr oOpaTHYI0 KOCYI0 YepTy KaK CIELCHMBOJI U B OOBIYHEIX CTPOKaX, ¥ B CTPOKax
CO cuennocienoBaTenbHOCTAMU. OmHako B Bepcum PostgreSQL 9.1 mo yMon4YasHWIO IPUHSTO
3HauYeHHWe on, ¥ B 9TOM cJiydae oOpaTHas Kocas depTa PacCIO3HAETCS TOJBKO B CIELCTPOKaXx.
9710 noBeneHUe OOMIbIIE COOTBETCTBYET CTaHAApPTy, XOTS MOXKET HapyluTh paboTy NPUIIOKEHNH,
paccuuTaHHBIX Ha OPeObIAyIIui pexkuM, Korga obpaTHas Kocasl 4yepTa paclio3HaBajach Be3fe. B
KadyeCTBe BPDEMEHHOTO pelleHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, HO JIy4dIlle YUTH OT
Tako¥ nmpakTuku. Eciiu BaM HykHO, 4T0OBE o6paTHasi Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

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

CTpOKOBaH KOHCTaHTa He MOXKeT BKJII0YaTh CUMBOI ¢ KomoM 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsieposBatTesibHOCTAMMU Unicode

Postgres Pro Takxke mogmepXuBaeT eIE€ OOWH BapHaHT CHELIIOCIefOBaTeIbHOCTEM, MO3BOISIONIUM
BKJIIOYaTh B CTpoku cuMBoabl Unicode mo wx komam. CTpokKoBasi KOHCTaHTa CO
crienmocienoBpatenbHOCTIMU Unicode HauMHaeTcs ¢ Us (CTpouYHast UM 3arjiaBHas U m aMIiepcaHp), a
3aTeM cpaldy 6e3 mpobesioB UAET anocTpod, Hampumep Us ' foo'. (3aMeThTe, YTO IIPHU 3TOM BO3HUKAET
HEOIHO3HAYHOCTD C OIIePaTopoM &. UTOOHI €€ n36exkKaTh, OKpyxkKalTe 3TOT onepaTop nmpobdenamu.) 3aTeM
B amocTpodax MOXKHO 3aIllMChHBaATh CUMBOJE Unicode mByMsi cmocoGamu: oOpaTHas Kocas dyepTa, a 3a
HeM KO CUMBOJIa U3 YETHIPEX IeCTHAAIlaTePUYHLIX IIudp, nubdo oOpaTHas Kocas dyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTHU IIeCTHaAllaTEPUYHBIX TUdp. HanmpuMep, CTPOKy 'data’' MOXKHO 3alucaTh TakK:

Us&'d\0061t\+000061"
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B cnepyroiieM MeHee TPUBHAIbHOM IIPUMEpPE 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINLEN:

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

Ecnu BEI XOTHUTE UCIIONIB30BaTh He 00PAaTHYIO KOCYIO YepTy, a OPYTroi CIelCUMBOJI, €0 MOXKHO YKa3aTh,
mo6aBUB UESCAPEIIOC/E CTPOKH, HATIPUMED:

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

B KayecTBe CHeICMMBOJIa MOXKHO BHIOpPATh JTI000M CHMBOJI, KPOME IIeCTHAAATEPUUHOM (P, 3HaKa
IUTIOC, anocTpoda, KaBEYKY UJIU IPOOEIbHOI0 CUMBOJIA.

CrennocnenoBatenbHocTu ¢ Unicode mommepKuUBaiOTCsS TOJMBKO IIPW KMCIONbB30BAaHUK Ha cepBepe
KOoOupoBKU UTF8. Korma MCIONB3YIOTCS APYyrue KOAWPOBKM, OOIIyCKaeTcsi yKalaHue Tonbko ASCII-
CcUMBOJIOB (C KomamMum mo \007F). M B dYeTHIPEX, W B IIIEeCTU3HAYHON ¢(opMe MOKHO 3aluCHIBATh
cypporatubie mapbkl UTF-16 u TakuM 06pa30M COCTaBASITL CUMBOMIL ¢ Kogamu Oojbiine yem U+FFFF
XOTSI Halln4uMe IIeCTU3HAaYHOM (QOPMEBI TEXHUYECKU AejiaeT 3TO HeHyKHBIM. (Korpma cypporaTHble maphl
HUCIIOJIE3YIOTCSI C CEPBEPHOM KOAMPOBKOM UTF8, OHM CHadasla 00beOQUHSAIOTCS B OMUH CHMMBOJI, KOTOPHIM
3ateM kogupyetrcsa B UTF-8.)

Takke 3aMeTbTe, YTO cIelnociiefoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAaHTaxX paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiuu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TEM, YUTO
WHaye KIUEeHTCKUE IIPorpaMMmel, IIpoBepsoue SQL-onepaTopsl, MOKHO OYOEeT BBECTH B 3abJIyXKaoeHUE
U 9KCIUIyaTHPOBaTh 3TO KaK ysI3BUMOCTL, HanpuMep, misd SQL-unweknuit. Ecnu 3TOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIe0BaTEILHOCTU OyAyT BHI3HIBAThH OLIMOKY.

YT0OBI BKIIIOYUTH CII€ICUMBOJI B CTPOKY 6YKBaJ'[bHO, HaIIMIIINUTE €Tr0 OBaXKbI.

4.1.2.4. CTPOKOBble KOHCTaHThbIl, 3aKJIlOYéHHbIe B A,0J1apbl

XoTsI cTaHOAPTHHIM CUHTAKCHUC AJIT CTPOKOBBEIX KOHCTAHT OOBIYHO IOCTATOYHO yA00eH, OH MOKET IIJIOXO
YUTATHCS, KOTA CTPOKa COOEePZKUT MHOTO amocTPoGdOB MM OOPATHHIX KOCHIX UEPT, TaK KaK KaXKIbIH
TaKO# CHUMBOJII MIPUXOOUTCS MyOIupoBaTh. YTOOH M B TaKMUX CIIy4asX 3alPOCH] OCTABaINCh YNTAEMBIMH,
Postgres Pro mpepmaraeT emié omuH CIoco® 3alMCH CTPOKOBBEIX KOHCTAHT — «3aKIIOYEHHE CTPOK
B monsaphl». CTpoKOBasi KOHCTaHTa, 3aK/JIIOYEHHASA B [OJIJIaphl, HAaYMHAETCS CO 3HakKa fojtapa (S),
Heo0sd3aTeJIbHOTO «Tera» M3 HECKOJbKHWX CHUMBOJIOB U €II€ OJHOTO 3HakKa [AoJjijlapa, 3aTeM CONEPIKUT
OOBIYHYIO TTOCJIENOBATEIbHOCTE CUMBOJIOB, COCTABIIAIOIIYI0O CTPOKY, U OKaQHYMBAETCS 3HAKOM [10J1jIapa,
TEM JKe TeroM U 3aMBbIKAIOIIUM 3HAKOM fojiapa. Hanpumep, cTpoky «2KaHHa A'ApK» MOXKHO 3alucaTh
B HoJUIapax OAByMS criocobamMu:

$S$Xauua 0'ApkS$S
$SomeTag$Xauua n'Apk$SSomeTags$

3aMeThTe, YTO BHYTPU TAKOW CTPOKMU amocTPOdBl HEe HYXKHO 3alMCHBaTh 0COOBIM o6pa3om. Ha camom
mejie, B CTPOKE, 3aKTI0YEHHOH B IOJIIaPhl, BCE CUMBOJIBI MOXKHO 3aTIMCHIBATh B YMCTOM BUAE: COMEPKUMOE
CTPOKM BCEeT[a 3amuchiBaeTcssi OykBambHO. Hu obpaTHasi Kocasi yepTa, HU [axkKe 3HAK AoJjlapa He
SIBJISTFOTCSI CIIEIICMMBOJIaMM, €CJTM TOJIPKO OHM He 00pa3yloT MOCIEem0BaTeIbHOCTh, COOTBETCTBYIOUIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBEIE KOHCTAHTHl B AOJIlapax MOXHO BKJIQ[kIBaTh OPYT B IOpPyra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTU pa3Hble Teru. Yalle BCEro 3TO UCIOJIb3yeTCs INPU HalWCaHUU ONpeldeleHulN (HpyHKITUU.
Hanpuwmep:

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

3mech OCIenoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\ 1], KoTopast 6ymeT o6paboTaHa, Korga Postgres Pro 6ymeT BHIIONMHATE 9Ty QyHKIMIO. HOo Tak Kak
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9Ta MOCJIef0BaTEeIbHOCTh HE COOTBETCTBYET BHEITHEMY Ter'y B Hojulapax ($function$), ¢ TOYKU 3pEHUS
BHEIIIHEN CTPOKU 3TO IIPOCTO OOBIYHEIE CUMBOJIEI BHYTPY KOHCTAHTEL.

Ter CTpPOKH B HoJIIapaX, €CIM OH IIPHUCYTCTBYET, HOJI2KEH COOTBETCTBOBATH IIPABHJIAM, OIIPeHeIEHHBIM
oJIsi UOeHTU(UKATOPOB 6e3 KaBbIYEK, ¥ K TOMY K€ He [OOJIXKeH CodepxKaTh 3HaK mojjapa. Teru
PeruCTpo3aBUCHUMEI, TdK 4YTO $tag$String content$tag$ — IIpaBUJIbBHAd CTPOKaA, a $TAG$String
contentS$tag$ — HeT.

CTpoka B pmoinapax, CIenyiollasl 3a KIIOYeBEIM CJIIOBOM UM UAEHTUOUKATOPOM, HOJIKHA OTHENATHCS
OT Hero NpoOesbHEIMU CUMBOJIAaMM, MHaude [Oojjiap OymeT CYUTAThCA ITPOMOJIKEHUEM MNPEeNBIayIIero
unestTudpumKaTopa.

3akmoYeHre CTPOK B AOJJIaPH HE SIBIIETCS YacThio cTanmapTa SQL, Ho yacTo 310 60ee ymoOGHBIHM CT1OCO0
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHAAPTHBHIM BapuaHT ¢ amocTpodamu. OH OCOGEHHO TONE3€H,
KOTJla HYXKHO TPENCTaBUTh CTPOKOBYIO KOHCTAHTY BHYTPHW APYTOM CTPOKM, YTO HACTO TpebyeTcs: B
OTIpENiENIEHUSIX TPOLEeAYyPHBIX (GYHKIMHN. OTrpaHUYUBIINCH TOMBKO amocTpodaMu, KaXKOylo 0O0paTHYIO
KOCYI0 YepTy B TIPUBEIEHHOM TPUMEPE MNPUIIIOCH OBl 3aMMCHIBATH YETHIPHMS TAKUMW CHUMBOJIAMH,
KOTOpBIEe OBl 3aTEM YMEHBIIUINUCEH [0 ABYX MPHU pa3bope BHEIIHEW CTPOKH, W HAKOHEI[ 10 OJHOTO MpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS QYHKITHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHI IIOXO0XKH Ha OOBIYHBIE C OOIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), 100aBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMeKyTOUHBIX
rpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOIIYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIE KOHCTAHTH MOTYT OBITH 3allMCaHbl U IIO-OPYTOMY, B IIEeCTHAAIIATEPUYHOM BHUAE, C Ha4YaIbHOMU
OyKBOMU X (3arjlaBHOM MJIY CTPOYHOM), HAanpuMep: X' 1FF'. Takas 3alIuCch 9KBUBAJIEHTHA IBOUYHOM, TOJTHBKO
YeTHIpe OBOUYHEBIX HM(PHI 3aMEeHAIOTCS OMHOM ITeCTHaAIlaTePUYHOM.

O6e (opMHI 3aIKCH OOMMYyCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M OObLIYHEIe CTPOKOBBIE KOHCTAaHTEL. OOQHAKO
3aK/II0YaTh B OOJIIaphl OMTOBBIE CTPOKH HENIb3sI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHI MOT'YT OBITD 3aJaHHEL B CJIeOyrineM 06U.IGM BULE:

I[HQPEI

qu@psel. [ quppPEI] [e [+—] qHPPHI]
[gu@psl] . quppri[e [+—] yHPPEI]
qu@pele [+—] gHPPEI

rOe yugps — 3TO OOHA MM HECKONBKO AecATHYHBIX mudp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(mpu eé HamuuWM) OOJXKHA OBITH MUHHMYM OfOHa nudpa. Kak MuauMyM ofHa 1udpa monIKHa CIIegoBaTh
3a 0003HaYEeHWEM 3KCIIOHEHTH! (e), €CIM OHO IPHUCYTCTBYET. B 4MCIIOBOM KOHCTaHTE HE MOIKET OBITh
mpo6esioB UK APYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WX IJIIOC B Hadajie CTPOKU HEe
CYHTAEeTCs 4aCThIO UHCIIAa; 3TO OIlepaTop, IPUMEHEHHLIM K KOHCTAHTe.

Heckomnbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

4?2

3.5

4,

.001

5e2
1.925e-3

YucnoBasgs KOHCTaHTa, He cofepzKallasd TOYKM M SKCIOHEHTH, M3HAa4YaJlbHO pacCMaTpUBaeTCsA Kak
KOHCTaHTa THNA integer, €CJIM €€ 3Ha4YeHHe yMeImlaeTcsa B 32-OMTHHIM THUII integer; 3aTeM Kak
KOHCTaHTa THUIIa bigint, €Cliu e€ 3HadYeHUue yMeIaeTcs B 64-OMTHHIM bigint; B MPOTUBHOM CJIydae
OHa IIpUHUMAaET TUM numeric. KOHCTAHTH], comepzKalllie OeCATAYHbIe TOYKYU /U 9KCIIOHEHTHI, BCeTrma
CUUTAIOTCSI KOHCTAHTAMU THUIIA numeric.
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HM3HavyanmbHO Ha3HAYEHHBIM THUII JAaHHBIX YHCJIOBOM KOHCTAHTHI 3TO TOJIBKO OTIpPaBHAs TOYKa IS
aJITOPHUTMOB OIIPEeeHus TUIla. B OOBITMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojlee MNOOXOOsIIEeMy THIIy MOJI HAHHOIO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHl MOXKETe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOEe 3HAaYeHHE KaK 3HaYeHHe OIpeneIéHHOrO THIla, IPUBEIs
ero THUII K Hy2kKHOoMY. Hampumep, BEI MOXKeTe cOejaTh, YTOOB YHCJIOBOe 3HAUYeHWe PacCMaTPHUBAJIOCh KakK
uMeroInee TUII real (float4), HaIUCaB:

REAL '1.23' —- CTPOKOBBIE CTHIb
1.23::REAL —-— crunb Postgres Pro (HCTOpHYEeCKHUH)

Ha camoM pgesie 3TO TOMBKO dYaCTHBIE CIIydauW CHUHTAKCHCA MPUBENEHUS THUIMOB, KOTOPHIM Oymer
paccMaTpuBaThCs Hasiee.

4.1.2.7. KOHCTaHTbI ApPYyrux TUNoB
KOHCTaHTy 00blYHO20 TUIIa MOXKHO BBECTHU OOHUM M3 CIIEOYIOIINX Ccroco00B:
type 'string'
'string'::type
CAST ( 'string' AS type )
TeKCT CTPOKOBOIM KOHCTAHTHI IepemaéTcs mpolleqype npeobpa30oBalHus BBOMA [JIsI THUIA, 0003HAYEHHOTI 0
30eCh type. PesyanaTOM CTAaHOBUTCA KOHCTAaHTA YKA3aHHOI'O THIIA. ABHOE IIpuBEeOeHKue THUIIa
MOZKHO OITyCTUTB, €CJIA Hy}I{HBIfI TUII KOHCTAHTEHI OIIpeneyiieTCsd OJHO3HA4YHO (HaHpI/IMep, KOorga OHa

MTPUCBAUBAETCS HETIOCPENCTBEHHO CTOIOIY TabGJIMIILI), TAK KaK B 9TOM CiIydae IIPUBeOeHUe IIPOUCXOIUT
aBTOMATUYECKH.

CTpOKOBy'IO KOHCTAQHTY MOZKHO 3allMCaTh, HCIIOJIb3YsA KakK OOBIYHEIH CHUHTAKCHC SQL, tak u (l)OpMaT C
OOoJIllapaMu.

Takzke MOXKHO 3aIucaTh IPHUBEeIeHNe TUIIOB, UCIIOIb3ys CUHTAKCUC QYHKIIMM:
typename ( 'string' )

HO 3TO paboTaeT He [OJIsT BCEX MMEH TUIIOB; MompoOHee 06 3ToM HanucaHo B [logpasmene 4.2.9.

KoHCTpyKIMIO ::, CAST() W CHHTAKCHC BBI30Ba (QYHKIIMM MOXKHO TaKKe WCIONb30BaTh MIJIs
mpeobpal30BaHUs TUITOB OORIYHEIX BEIPAaKEHUH BO BpeMsT BHITIOJTHEHU ST, KaK onmucaHo B ITogpasmerne 4.2.9.
Bo wuzbekaHne CUHTAKCHUYECKOW HEONPEeAeNéHHOCTH, 3alUCh run 'crpoxa' MOIKHO MCIIOIb30BaTh
TOJIBKO [JIS YKa3aHWS THUIla OPOCTOM TEKCTOBOM KOHCTAHTHL. EmE OmHO OorpaHMYeHUE 3alUuCHU THI
'crpoxa': OHA He paboTaeT IJIsi MAaCCUBOB; IJISI TAKUX KOHCTAHT CJIELyeT UCIIOIb30BaTh : : WU CAST ().

CuHTaKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAsSeTCS 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CHHTaAKCUC IIOOAepKUBaeT TOJIbKO HEKOTOPHIE TUIIHI JaHHBIX, HO Postgres Pro mosBomnseTt
HUCIIOJIB30BaTh ero Oy Bcex. CUHTAKCHUC C : : MMeeT UCTopudYeckue KOpHU B Postgres Pro, Kxak u 3anuce
B BUJ1€ BbI30Ba Q)YHKHI/II/I

4.1.3. OnepaTtopbl

HNmsi omepaTopa obpal3yeT IIOCJIEOBATENILHOCTh He 0o0jiee yeM NAMEDATALEN-1 (mo ymomgaHuio 63)
CHMBOJIOB U3 CIIELOYIOIero CIucKa:

+-*/<>=~1@#% " &|" 7
OnHaAKO OJIst UMEH OIIePaTOPOB €CTh eIlé HECKOJIbKO OTPAaHUYEHUHN:

* CoueTaHUs CUMBOJIOB —— ¥ /* He MOTYT IPUCYTCTBOBATh B UMEHU OIlepaTopa, TakK Kak OHU OyOyT
0603HauaTh Ha9ajlo KOMMeHTapus.

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

~1T@#%N " &

Hanpumep, @- — OOIIyCTUMOE MMS OIlepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KOppeKTHbEle SQL-3ampockl 63 Tpo6esioB MeXKay KOMIOHEHTaMH.

T2
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4

3anuceBasi HecTaHAapTHEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHEJISITH MMEeHa COCEeTHUX OIEPAaTOPOB
mpobenamMu Ojid OGHO3HAYHOCTU. HanmpuMep, eciy BeI OTPEAEINIIN JIEBEIM YHAPHEBIN OIIEPATOpP C UMEHEM
@, BBI He MOXKeTe HalucaTh X*QY, a MOJIXKHEI HanmucaTh X* @Y, 4ToOvl Postgres Pro ogHO3Ha4YHO IIpoYnTal
9TO KakK [JBa oIlepaTopa, a He OOVH.

1.4. CneuManbHbie 3HAKU

HekoToprie He andaBUTHO-IIM(PPOBEIE CHMBOJIBI MMEIOT CIEIMalbHOe 3HadeHHe, HO IIpU 3TOM
He SBASIOTCS omnepatopaMu. IlogpoOHee uX HCIIOIb30BaHUME OyOeT PacCCMOTPEHO IIPU OIIHMCAHUU
COOTBETCTBYIOIIETO 3JIEMEHTa CUHTaKCHCca. 3[eCh OHU YIIOMUHAIOTCS TOJILKO AJIsI CBeOeHUs U 000011eHNU S
UX IIpeJHa3Ha4YeHud.

* 3Hak mosutapa ($), mpeaBapsIOMIUi YUCII0, UCIIOIb3YeTCs OIS MPEeACTaBIeHUS ITO3UIIMOHHOTO
rnapamMeTpa B TeJie onpeneaeHus GyHKIIUNA UIIH IOATOTOBIEHHOrO OoIepaTopa. B Apyrux KOHTEKCTax
3HAK [oJIlapa MOXKeT ObITh YaCThI0 UAEeHTU(UKATOPA UM CTPOKOBOM KOHCTAHTHI, 3aK/II0OUEHHON B
OOJIIapHL.

* Kpyrmneie ckoOku ( () ) UMeIOT OOBIYHOE 3HAaYEeHNE U IPUMEHSIOTCS OIS TPYIIUPOBKY BEIPazKeHUN
Y TIOBHIIIEHUS TPUOPUTETA ONepanuii. B HEKOTOPHBIX CIydYasX CKOOKHM — 3TO HeoOXomuMasi 9acTh
CHUHTaKCHCa omnpeneneéHHbx SQL-KoMaH]I.

* KsampaTHbIe CKOOKY ([ ]) IIPUMEHSIIOTCS [JIsT BEIOEJIEHUS 3JIEMEHTOB MaccuBa. [logpobHee MaCCHUBEI
paccMmaTpuBaloTcs B Pasgene 8.15.

* 3ansartrie (,) HUCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJIA Pa3OeJIEHUud
9JIEMEHTOB CIIMCKa.

* Touka c 3ansaToi (;) 3aBepuraetr KoMany SQL. OHa He MOXKeT HaXOOUTHCS HUTOEe BHYTPU KOMaHIEHI,
3a UCKJII0YeHNEeM CTPOKOBLIX KOHCTAHT UIU UAeHTU(HUKATOPOB B KaBhIYKaX.

e IIBoeTouue (:) IPUMEHSIETCS OJIS BEIOOPKU «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPHIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeTtoure MokKeT OBITE TPe¢GUKCOM B UMEHHU
IepeMeHHOMH.

* 3BEé3mo4Ka (*) UCIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX Kak 0003HaYeHUEe BCEX MOJIeM CTPOKU
WUJIX COCTABHOIO 3HadYeHusa. OHa TakKe UMeeT CIelliajibHOe 3HadeHNe, KOTa UCIIONb3yeTCsa Kak
apTryMeHT HEeKOTOPHIX arperaTHHIX (PYHKIWUM, a8 UMEHHO (PyHKINI, KOTOPHIM He HYKHEI IBHBIE
ImapaMeTpkhl.

* Touka (.) HCIIONb3yeTCs B YMCJIOBLIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUsT UMEH CXeMbI, TaOIUITLl U
cTosbIa.

4.1.5. KomMmeHTapum

KOMMeHTapI/Iﬁ — J3TO IIOCIIeJOBATEJIbHOCTE CHMBOJIOB, KOTOpPad HAQ4YHWHAETCA C OBYX MHHYCOB H
IIPOOOJIZKAETCA OO0 KOHIIa CTPOKH, HAITPUMED:

—— 3TO CTaHOAPTHHBIM KOMMeHTapu# SQL

Kpowme sToro, 6;104HBle KOMMEHTAapPUHU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUYHLIE KOMMEHTAPUH

* C BIOXEHHOCTLIO: /* BIOXEHHBIH GIOK KOMMEHTapud */

*/
roe KOMMEHTapuil HaunMHAaeTCs C /* U IPOHOJIKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. Bio4yHbIe
KOMMEHTapU¥! MOXKHO BKJIaAbIBaTh OPYT B APYyTa, Kak pa3penieHo 1o ctarmapty SQL (Ho He pa3pellieHo B
C), Tak 4TO BBl MOXKETEe KOMMEHTHUPOBATH O0JIbINe G6JIOKK KOfa, KOTOPLIE IIPK 3TOM YK€ MOT'YT COfiepXaTh
0JI0KM KOMMEHTapPUEB.

KOMMGHTapI/Iﬁ yoandeTCd M3 BXOOHOT'O IIOTOKaA B Ha4Yadlie CHMHTAKCHYECKOI'O aHallu3a " q)aKTI/I‘{eCKI/I
3daMEHAETCsA HpOGGJ’IOM.

4.1.6. NMpuopuTteTbl ONnepaTopos
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B TaGnuile 4.2 moka3aHHl IIPUOPUTETH U OYEPEOHOCTL OMEPATOPOB, HmeMcTByioiue B Postgres Pro.
BoNbIIMHCTBO OIEPATOPOB UMEIOT ONVHAKOBEIM IIPUOPUTET U BEIYUCIIAIOTCA ClIeBa Hanpaso. [Ipuopuret
U 0U4ePEOHOCTD OIIEPATOPOB XKECTKO GUKCUPOBAHEL B CHHTAKCUYECKOM aHaln3aTope.

HNuorpa Bam noTpebyeTcs no6aBiIsiTh CKOOKHY, KOT'Tla BBl KOMOMHMPYETE YHapHbIE M OMHAPHBIE OTIEPATOPHI.
Hanpuwmep, BEIpaxKeHUeE:

SELECT 5 ! - 6;
OymeT pa3o0OpaHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHalu3aTop OO IIOCJIeNHEero He 3HaeT, YTO OIlepaTop ! olpefeléH KaK IIOCT(UKCHEIA, a He
UHGUKCHBIN (BHYTPEHHMI). YTOOH IOIYYUTh JKeJlaeMbIN Pe3yJIbTaT B 9TOM CjIydae, Hy>KHO HalluCaTh:

SELECT (5 !) - 6;

TakoBa 11eHa pacIIuPIEeMOCTH.

Ta6muna 4.2. [IpuopureT oneparopoB (0T 0OJIBIIEr0 K MEHbIIIEMY)

Onepartop/371€eMeHT OuepéaHOCTh OnucaHue
CcleBa-HampaBo pasgenuTenh HUMEH TaOmWUIlHI Hu
cToJIOIa
clieBa-HamIpaBo IpuBeOeHUe THUIIOB B CTUJe

Postgres Pro

[] cleBa-HampaBo BHIOOP 37IEMEHTa MaccHuBa

+ - CIIpaBa-HaJIeBO YHapHBIN ITIOC, YHAPHBIU MUHYC

~ cleBa-HaMpaBo BO3BEMIEHUE B CTEIEHb

* /% CclieBa-HamIpaBo YMHOXK€eHUeE, feJieHue, OCTaTOK OT
OeeHus

+ - CJieBa-HaIIpaBO CJIOZXKEeHHEe, Bl TaHue

(;mro60¥ mpyToi omepaTop) clieBa-HampaBo BCe [Opyrue BCTPOEHHBIE WU
II0Ib30BaTeJIbCKUE OIepaToOpPHl

BETWEEN IN LIKE ILIKE SIMILAR IIpoBepKa OHualna3oHa, IIPpOBepKa
YJIeHCTBa, CPaBHEHUE CTPOK

<> =<=>=<> OIlepaTopPhl CPAaBHEHU S

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

NOT CIIpaBa-HaJleBo JIOTUY€EeCKO€e OTpUIlaHUe

AND clIeBa-HalpaBo jorudeckasi KOHbIOHKITUS

OR cleBa-HalpaBo JIOTU4YeCcKas OU3BIOHKITUSA

3aMeThTe, UTO IIPaBUJia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpeaenéHHbBIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHAMH, UTO U BHIIIIEIIEPEeYUCIIeHHbIE BCTPOEHHBIE oepaTopsl. Hampumep,
€CJIY BB OIPEIENIUTE OIEePaTop «+» IJId HEKOTOPOTO HECTAHAAPTHOTO THUIA JaHHHIX, OH OyIeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIHN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC JejaeT.

Korpa B KOHCTPYKIIUKM OPERATOR MCIIONB3YETCSA UMSI OollepaTopa CO CXeMO, HallpuMep TakK:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOT7Ia OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMH B Tabnuie 4.2 CTpPOKe «JI000MH
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe MMEHHO OIEPATOPHI HAXOOSTCS B KOHCTPYKIUU
OPERATOR () .
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IIpumeuanue

B PostgreSQL mo Bepcuu 9.5 melicTBOBaiIM HEMHOI'O ApPyrUe IIpaBUiia IPUOPUTETA OIepaTopoB. B
YaCTHOCTH, OIlepaTophl <=, >= U <> oOpabaThIBajIMCh 10 00IEeMy IIpaBUITYy; IPOBEPKHU IS MMENHN
0oy1ee BEICOKUY IIPUOPUTET; a NOT BETWEEN U CBSI3aHHBIE KOHCTPYKIMHK paboTaii HeCOrIacOBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEE OKa3bIBaJICA OIepaTop NOT, a He BETWEEN. DTHU IIpaBuiia
ObLTM M3MEHEHBI OJIS JIy4Ilero COOTBETCTBUSA cTaHAapTty SQL u O yMeHBbIIeHUS NTyTaHUITHI
M3-3a HEeCOrJIaCOBaHHOM 00pPabOTKM JIOTMYECKU PaBHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4daeB 3TU M3MEHEHMUS HUKaK He MPOSBATCSA, NTUOO0 MOTYT IPUBECTH K OIIMOKAM THUIIA «HET
TAaKOT0 oIlepaTopa», KOTOPhEle MOXKHO Pa3pelinTh, mo6aBuB CKOOKU. OOHAKO BO3MOXKHEI 0COOLIE
criydau, Korfga 3anpoc 0yaeTt pa3obpan 6e3 omudKu, HO eTo ITOBeNeHNe MOXKeT U3MeHUThCs. Eciu
Bac OECIIOKOUT, HEe HAPYIIAIOT U 3TU M3MEHEeHUs He3aMeTHO paboTy Balllero IPUII0KEHUS, BhI
MOXKeTe IIPOBEPUTH 3TO, BKIIIOUMB KOH(PUTYPALUMOHHEIY ITapaMeTp operator precedence warning
U IpoHabII0aB, He MOSIBITCSA JIU IPeOyIIpexKaeHUs B XKypHaJe.

4.2. Boipa>keHua 3Ha4YeHuUn

BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HBEIX KOHTEKCTaX, HAallpUMep B CIIHMCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIOB B INSERT WM UPDATE HMJIM B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOB OTIHUYUTH €Tr0 OT
pe3ynbTaTa TaOIMYHOTO BBEIpAXKEHUsT (KOTOPHIM TPEACTaBiseT coOoi Tabmuily). A caMu BBIPaXKeHUS
3HAYEHUs YaCTO HA3KIBAIOT CKA/APHbIMU (MU TIPOCTO 8blipaxceHusamu). CHHTAaKCUC TaKUX BHIPAKEHUU
MMO3BOJISIET BRIYKUCIIATL 3HAUEHUS U3 MPUMHUTHUBHLIX YaCTel, UCIIONb3ys apudMeTndecKue, JOTHUYeCKue
¥ OPyTHEe OIepalliu.

BBIpa}KeHI/IHMI/I 3HA4YE€HUA ABIIAIOTCA:

KoHcTaHTa UM HEIIOCPEeNCTBeHHOEe 3HAYeHNe
CcrlIKa Ha cTober]

CchlJIKa Ha TO3UIMOHHLIN ITapaMeTp B Tele onpenesieHnss PyHKIIMY UITH IIOOTOTOBIEHHOTO
orepaTtopa

BrlpaxkeHue ¢ UHOEKCOM
BripaxkeHnue BrIGopa MoiIs
IIpumeHeHUE oneparTopa

Br130B dyHKIIUK

ArperaTtHoe BEIpazKeHHe

BEBI30B OKOHHOM QYHKIIUU
[TpuBemeHUEe TUIIOB
[TpuMeHeHME IPaBUJI COPTUPOBKHU
CkansgpHBIN IIOO3aIpoc
KoncTpykTOp Maccusa
KoHCcTpyKTOp TaGMUYHON CTPOKH

KpOMe TOI'O, BEIPAa2XK€HHEM 3HAaYEeHUA ABJIIAI0TCSA CKOOKM (Hpe}:[Ha3Ha‘-IeHHBIe OJIA TPYIIIINPDOBKHU
HOHBBIpa}KeHI/II;I U I1epeoIripenesieHusda IIPUuOPUTETa )

B momosniHeHMe K 3TOMY CIIUCKY €CTh €II€ HECKOJTbKO KOHCTPYKIIHM, KOTOPBIE MOXKHO KJIaCCUPUITUPOBATh
KaK BBIPAXXEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM IpaBuiaaM. OHU OOBIYHO UMEIOT
BuO GQYHKIIUM WK OTepaTopa ¥ OYyOyT pacCMOTPEHBI B COOTBETCTByIOIEM pa3paene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIIUM — IIPENIOKeHrne IS NULL.
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Mu1 yxke obcymunm KOHCTaHTHL B [lompasmerne 4.1.2. B cremyrommx pasgesiax pPacCMaTpPUBAIOTCS
OCTaJIbHBIE BAPHUAHTHI.

4.2.1. CcbiZIKM Ha cTonObUubI
CchINIKYy Ha cTo0el] MOXKHO 3amnucaTh B popMme:
OTHOMmMEHHE . HUMS_CTOnb1a
3mech orwmomemme — WMSA TabOauLEl (BO3MOXKHO, IIOJTHOE, C MMEHEM CXeMbI) UJIU €€ IICEeBOOHUM,

OTIpefieNIEHHBIN B TIPEOJIOKEHUN FROM. DTO UMS U PA3AEIISAIONIYI0 TOYKY MOXKHO OMYCTUTh, €CITH HUMS
cTosnblla YHUKAJIPHO CpeOu BCcexX TabuIl, 3aqeliCTBOBAaHHLIX B TeKyIleM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchiJIKa Ha IMO3UIMOHHBEIM MapaMeTp HpUMeHsieTcs [y obpallleHusT K 3Ha4YeHWIO, IepefaHHOMYy B
SQL-onepaTtop u3BHe. [lapaMeTpsl UCIONIB3YIOTCSA B onpepeneHusax SQL-QYHKIIMYM U TOATOTOBIEHHBIX
oriepaTtopoB. HekoToprie KIIMeHTCKUEe OUOIUOTEKM TaKXKe IOANePKUBAIOT lepefavdy 3HaYeHUN JaHHBIX
OTOeNbHO OT caMo¥ SQL-KoMaHOBl, U B 9TOM CJIydae IIapaMeTpHl IO3BOJISIOT CChIIAThCS Ha TaKue
3HayeHus. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CIeOyIoIlei ¢popMme:

Syrcio

Hampumep, paccMoTpuM cienyolee onpenenesHre GyHKIU dept:

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

3mechb $1 Bcerpma OyOeT CCHIIATHCS Ha 3HAYEHUeE IIePBOT0 apryMeHTa QYHKIUMN.

4.2.3. NHpekchbl 321eMeHTOB

Ecnu B BEIDA2KEHUU BBI MMeEeeTe OeJI0 C MaCCHUBOM, TO MOZXKHO H3BJI€Yb OHpeHeHéHHBIfI €ro 3JIEMEHT,
HaIlnCaB:

BEIPAXEHHE [ HHOEKC]

WA HECKOJIBKO COCETHUX 3IIEMEHTOB («Cpe3 MaCCHUBa»):

BEIpaXeHHE [ HUXHHH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech KBampaTHBIE CKOOKHM [ ] OOJIXKHBI IPUCYTCTBOBATh OyKBasbHO.) KaxXnwii mwunexc caMm 1o cebe

ABJIAE€TCA BBIPDA2XKEHHWEM, PEe3YyJIbTaT KOTOPOI'O0 OKPYTJIAEeTCAd K 6HPI)KEII>1HI€MY oejoMy.

B ob1iem ciydae sopaxenie MaCCHBA OOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKM, HO UX MOXKHO ONYCTHUTh,
KoT[a BhIpazkKeHHe C HHOeKCOM — 3TO IPOCTO CCHIJIKA Ha CTOJIOel WX MTO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTh HECKOJIBKO MHOEKCOB, €CJIM UCXOOHEIM MacCUB MHOTOMepHLIN. HampumMep:

Mod_Tabnuiia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_Maccun_2d[17] [34]
$1[10:42]

(bynxumnga_maccus (a, b)) [42]

B mocmemHel cTpokKe Kpyribie CKOOKM HeoOxomuMbl. [logpoOGHee MacCHUBBE pPacCMaTPUBAIOTCS B
Pa3pene 8.15.
4.2.4. Bbibop nons

Ecnu pe3ynbTaT BeEIpaKeHHsT — 3HAaYeHHWEe COCTABHOTO Tuma (CTpokKa TaOmWIIHI), TOTHa OHmpefernéHHoe
TI0JIe 9TOM CTPOKK MOXKHO H3BJIeYhb, HAIIHMCAB:

BEIDAXEHHEe . HM4d__IIOJI 4

B o01mieM ciy4ae sopaxemme TAKOTO THUIIA OOJIZKHO 3aKIIOYAThCS B KPYIJIbIe CKOOKH, HO HX MOXKHO
OITYCTHUTH, KOTIa 9TO CChIJIKA Ha TaOIUIly WM MO3UIMOHHBIN mapaMeTp. Hampumep:
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Mod_Tabnuua.cronber]
$1.cTonbern
(dyukumga_xoprex(a,b)) .cTton3

(TakuM o6pa3oM, IOJIHAS CCHIJIKA Ha CTOJI0eIl — 9TO IIPOCTO YACTHHIM ciiy4dail BeiOopa mosis.) BaxkHbIN
OCOOBIY CIy4yall 37eCch — KU3BJIeYeHUe I10JIs U3 CTOJIONa COCTaBHOTO THUIIA:

(cocTaBHOM_cTonbell) .nomne
(Mog_Tabnuia.coCTaBHOU_cTonbel) .mone

3):[eCB CKOOKHU HYXHEI, YTOORBI IMoKa3aTh, UYTO cocTaBHOU_cTonbel — 3TO UMA CTOJ‘[GU;a, a He TaGJ'II/ILII:I, u
YTO Mod_Tabnuiua — UMSA Ta6J'II/ILIbI, a He CXeMEHEI.

BEI MOXKeTe 3alpOCUTh BCe IT0JISI COCTAaBHOTO 3HAUEHUs, HallUCaB . *:
(cocTaBuol_cTonber) . *
OTa 3anuch OEWCTBYET II0-PAa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; ImogpoOHee 00 3TOM TOBOPHUTCS B
I[Togpa3zmene 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
CyIiecTBYIOT TPY BO3MOXKHEIX CHHTAKCHCA IIPUMEHEHUS OIIePaTOPOB:

BEpaXeHHe orneparop Bripaxenne (DOMHAPHBIN MHOUKCHEIN OIIepPaTop)
oneparop Bhipaxenue (YHAPHBIN NIPe(UKCHBIN OTIEpaTop)
Bripaxenue oneparop (YHaAPHBIN ITOCTOUKCHBIN OIIEpaTop)

TTie omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONUCAaHHBEIM B [Tompa3smerne 4.1.3, nubo 31O
OIHO U3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu0O0 MOJIHOE UMS oIlepaTopa B ¢hopMe:

OPERATOR (cxema . HmMd_oneparopa)

CymiecTBOBaHME KOHKPETHBIX OIEPATOPOB M WX TUN (YHAPHBIM MM OMHAPHBIM) 3aBUCUT OT TOTO, KAk
U KaKue OIlepaTOphl OIpedesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOpPhl ONUCAHBI B
I'mase 9.

4.2.6. Bbi3oBbl hYyHKL UK

BrI30B (yHKIIMU 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOIIOJTHEHHOE UMEHEM CXEMEI) 1
CIIICOK apTyMeHTOB B CKOOKax:

umMa_QyHKkUHH ([ BblpaxeHHe [, BBIPAXeHHE ... 1)
Hampumep, Tak BEIUHUCISIETCS KBaApaTHHIM KOPEHDb U3 2:
sqgrt (2)

Cnurcok BCTpoeHHEBIX QyHKIUY npuBenéeH B ['nase 9. Ilonb3oBaTesb TakKe MOXKeET OIIpelesIUuTh U Opyrue
dbyrKIIUN.

BrimonHsas 3amnpockl B 6a3e JaHHBIX, T7le OOHU II0JIb30BaTENIM MOTYT He MOBEPSATH OAPYTUM, B 3alUCU
BBI30BOB (DYHKIMM cOoOM0ogaliTe Mepsl IPENOCTOPOXKHOCTH, onnucaHHble B Pasmene 10.3.

ApryMeHTaM MOT'YT OBITH IPUCBOEHEI HeoOs13aTenbHEIe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpuMmeyanue

OyHKIWIO, IPUHUMAIONIYI0 OOWH apryMEeHT COCTaBHOIO TUIIAa, MOXKHO TaKKe BBEI3BIBATh, UCIIOIb3Y S
CUHTAKCUC BLIOOpA 1O0JisL, ¥ Hao00pOT, BEIOOD MOJIST MOXKHO 3amucaTh B PyHKIIMOHAJILHOM CTUJIE.
To ecTp 3amucu col (table) U table.col PABHOCUJIBHBI M B3aWMMO3aMeHsIeMbl. DTO IIOBEOEHUE
He oroBopeHO cTaHmapToM SQL, HO peamm3oBaHo B Postgres Pro, Tak Kak 3TO IIO3BOISET
WCIIOJIb30BaTh (PYHKUMU OJI SMYJISIIUM «BBUMCIAEMEBIX mojel». IlogpobGHee 3TO ommcaHo B
[Togpa3mene 8.16.5.
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4.2.7. ArperaTHblie Bbipa>XeHuUA

AepeeamHoe 8bvlpadiceHue TpeacTaBlsieT co00M IpUMeHeHHWe arperaTHod GYHKIWUKM K CTpPOKaM,
BEIODAHHBIM 3allpPoCcOM. ArperaTHass (GYHKIHWS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUH K OJHOMY
BBIXOJIHOMY, KaK HaIllpuMep, CyMMa WU CpegHee. ArperaTHOe BBIpaXKeHHE MOXKET 3allMCHIBAThCS
CJIemyIoUUM 06pPa3oM:

arperartHad_@QyHKUyHg (BelpaxeHue [ , ... ] | nmpemnoxenue_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbrpa ) |

arperarHad_¢yHkyug (ALL BepaxeHuwe [ , ... | [ #mpepgnoxenue_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbrpa ) |

arperarHad_¢yakygug (DISTINCT BripaxenHue [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

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

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

[ FILTER ( WHERE ycrnoBue_¢unberpa ) |

3mech arperarmag_¢yaxnms — UMS pPaHee ONpefeiéHHOM arperaTHod QYHKIUKM (BO3MOIKHO,
IOIOJTHEHHOE HMMEHEM CXEMEI), BEIDAXEHHE — moboe BEIPDAKEHHWE 3HaA4Y€HHUd, He CcoOepzxKallee B
cebe arperaTHoro BhIPAXKEeHUWUsA HIIM BBI30Ba OKOHHOM (I)y'HKLII/II/I. Heobs3aTenbHbIE IIPpEenIo2KeHuda
npeninoxenne_order by WU ycioBHe_ ¢uiibTpa OIIUCBEIBAIOTCSI HUXKE.

B mepBoii dopMe arperaTHOTO BhIpaXKeHHUS arperaTtHasd (GYHKIIUS BBI3BIBAETCS [OJI KaxKOOM CTPOKMH.
Bropas ¢dopma sKBHMBajJleHTHa II€pBOM, TaK KaK yKa3aHHe ALL IOApa3yMeBaeTCs II0 YMOJIYaHUIO.
B Ttpetnelt opme arperatHas (QYHKIMS BEI3BIBAETCS OJI BCEX PA3IWYHBEIX 3HAUEHUM BBIPaXEHUS
(mnu Habopa pa3lUYHBLIX 3HAYEHUM, /IS HECKOJbKUX BHIPAXKEHUM), BHIIEJIEHHBIX BO BXOOHBIX JTaHHBIX.
B ueTBépTolt (opMe arperatHas (QYHKIUS BBEI3BIBAETCHA MOJI KaXKOOM CTPOKHU, TaK KaK HUKAKOTO
KOHKPETHOT0 3Ha4YeHUS He yKa3aHo (OOBIYHO 3TO MMEET CMBICNI TOJIbKO A QYHKIUM count (*)). B
nocnenHel ¢hopMe UCIIONb3YIOTCA cCoOpmupyow,ue arperaTHble GyHKIINMY, KOTOPBIe OyoyT ONIUCaHbl HUXKE.

BonbmmHCTBO arperaTHeIXx (QyHKIUM UTHOPUPYIOT 3HadeHuss NULL, Tak 4TO CTPOKH, OJIT KOTOPHIX
BBIpAXKEHUS BBIOAIOT OOHO WJIM HeCcKonbKo 3HaueHud NULL, oTGpachBaloTCA. DTO MOXKHO CUHUTATh
MCTUHHLIM OJIS1 BCeX BCTPOEHHEIX OIIePaTOPOB, €CIIH SIBHO He TOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT 00Ilee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTopeix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOOCUYUTAET UUCIIO
pa3mMuYHBIX ¥ OTIUYHLIX OT NULL 3HaueHwuit cTonbia f1.

OGHIYHO CTPOKHY HAHHHIX IIepemaloTCs arperaTHON (QYHKIIMK B HEOIpPemeléHHOM IIOPSOKe M BO MHOTHX
CJIy4asX 3TO He UME€eT 3Ha4YeHud, HallpuMep (I)YHKLII/IH min BBIJIaéT OOWH U TOT 2K€ Pe3yJIbTaT He3aBUCUMO
OT IIOPAIKa IIOCTYIIAIOIINX NaHHKBIX. OI[H&KO HEKOTOPEIE arperaTHeie d)YHKI_II/II/I (TaKHe KaK array_agg ¥
string_agg) BBEIOAIOT PE3YJIbTATEI, 3aBUCAIIIME OT IMOPAOKA OAHHBIX. ,[[J'IEI TaKHX arperaTHbIX (I)YHKL[I/II;I
MOZKHO OOOABUTH npennoxeHue_order by W 3aOaTh HYXﬁﬂﬂﬁ IIOPAOOK. ITO npennoxenue order_ by
UMeeT TOT XKe CUHTAKCUC, UTO U IIpenjiozKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Paznerne 7.5,
3a HCKIIIOYEeHHEM TOro, 4YTO €ro BBEIPpazKE€HUd HOOJI2KHEIL 6bITb IIPOCTO BEBEIPDAXKEHHUWAMH, a HE€ HMMEHaMu
Pe3yIbTUPYIONIUX CTONOLIOB UK unciaamMu. Hanpumep:

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

3aMeThTe, 4TO IIPU MCIIOJIb3OBaHMNHU arperaTHbIX (I)YHKLII/Iﬂ C HECKOJIBKUMHU apPryMeHTaMu, IIPpeajiozkKeHue
ORDER BY I/I,U,'éT II0CJI€ BCE€X apPryMEeHTOB. HaanMep, Haao IINCAaTh TakK:

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

ITocnemuuit BapuaHT CHHTAKCUYECKM OOMYyCTUM, HO OH IIPeICTaBisieT coO0M BHI30B arperaTHon GyHKITUU
OOHOTO apryMeHTa C OByMS KJIIoYuaMH ORDER BY (IIpM 3TOM BTOPOM HE MMEEeT CMBICJIa, TaK KakK 3TO
KOHCTAHTA).
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Ecnu npepnoxenue order by HOOIOJIHEHO yYKa3aHueM DISTINCT, TOorga BCe BBIPaXkKeHHusi ORDER BY
HOOJI2ZKHEI COOTBETCTBOBATH OOBIYHEIM apryMeHTaM arperaTHofI (I)YHKLII/II/I,' TO €CTb BEI HE€ MOXKETe
COPTUPOBATH CTPOKHU I10 BEIPAXKEHUI0, HE BKIIOYEHHOMY B CITMCOK DISTINCT.

IIpumMeuyaHnue

B03MOXKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoil GyHKIUH — 3TO paclUIupeHue
Postgres Pro.

ITpu mobGaBimeHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QYHKIIUM, OIMMCAHHOM OO
9TOTO, BEIIIOJIHAETCS COPTHUPOBKA BXOOHEBIX CTPOK [JISl YHHBEPCAIbHBIX XU CTAaTUCTUUYECKUX arperaTHBIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (YHKIIUH,
copmupyrwue dzpezamuvlie GYyHKUUU, AN KOTOPHIX npenmoxenue_order SBIISIETCS 0053ame/ibHbiM,
OOBIYHO TIOTOMY, YTO BHIYUCIIEHUE 3TON (PYHKIIMKU UMEET CMEICI TOJIBKO IIPU ONPEeNesIEHHON COPTUPOBKE
BXOIHBIX CTPOK. TUIIUYHBEIMU IPUMEPaMU COPTUPYIOIIUX arperaTHHIX QYHKIUN SBJISAIOTCS BHIUUCIIEHUS
paHra u npoueHTunA. s COPpTUPYIOIIel arperaTHoil GYHKUNU npennoxenue_order_by 3allCHIBAETCSA
BHYTPU WITHIN  GROUP (...), YTO HUIIOCTPUPYET IIOCIEOHUN NIPHUMepP, IIPUBEOEHHLIN BHIIIE.
BripaxkeHusi B npennoxenuu_order by BBEYUCISIOTCI OOHOKPATHO [JIS KaXXOOM BXOOHOM CTPOKU
KaK apryMeHTH OOBIYHOM arperaTHOM GQYHKLIUU, COPTUPYIOTCSA B COOTBETCTBUM C TpebOBaHUEM
npennoxenus_order_by U TOCTyINalOT B arperaTHylo (QyHKIMKW KaK BXOndAiue aprymMeHTH. (Ecnu
XKe npennoxenue order_ by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcsi KaK apryMeHT(bI)
arperatHou (pyHKImMH.) BEIpakKeHUS-apTyMEHTHI, IpeAlIecTBYyIOIMe WITHIN GROUP, (eCjiu OHM €CTh),
HA3BIBAIOTCSA HeNOCcpedCmBeHHbIMU dp2yMeHmamu, a BhIpaXkKeHus, YyKa3aHHbBIE B npennoxenuy_order_by
— depez2upyeMblMU dapaymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHoil (QyHKIIUH,
HEIIOCPEe[ICTBEHHEIE apPTYMEHTHI BHIYUCISIOTCS OOHOKPATHO I KaXKJAOT0 BbI30Ba (PYHKIIMM, a He IJIid
KaXXOou CTPOKU. DTO 3HAQUUT, YTO OHU MOTYT COLEpPKaTh IIepeMeHHbIe, TOJIBKO €CJIU 3TU IIepeMeHHEIe
CTPYIIIMPOBAHLHI B GROUP BY; 3TO CyThb TO K€ OrpaHHYeHHe, YTO OeWCcTBOBasio Ovl, OyOb I3TH
HeIloCpeICTBeHHBIE apr'yMeHTH BHE arperaTHOTo BhIpaxKeHus. HemmocpeocTBeHHBIE apTyYMEHTBI 00BLIYHO
UCIIONb3YIOTCS, HAIIpUMep, OJI yKa3aHUs 3HadeHUsS ITPOLIEHTUIISI, KOTOPOEe MMEET CMBICJI, TOJIBKO
€CIIM 3TO KOHKPETHOe YMCJIO IOJIs BCEro pacueTa arperaTHod QyHKIMU. CINCOK HEIoCPedCTBEHHBIX
apryMeHTOB MOXKEeT OBITh ITYCT; B 3TOM CJIydYae 3allHIINuTe IPOoCTo (), HOo He (*).(Ha camom mene Postgres
Pro mpumert 06e 3amucu, HO TONBKO IIEPBasi COOTBETCTBYET cTaHOapTy SQL.)

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GyHKIIUHU:

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

oHa moiny4aeT 50-bIii TPOIEHTUIb, UJIM MeOUaHy, 3HaYeHUsT CTOI0Ia income M3 TabGMMIEI households.
B manHOM ciydae 0.5 — 39TO HEIIOCPEACTBEHHBIM apryMeHT; ecjii Obl APOOh IPOIEHTHUIISA MeHsJach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMEBICTIA.

Ecnu mo6aBiieHo NpejiokeHue FILTER, arperaTHOH PyHKIIMH IT0AI0TCSA TOIBKO T€ BXOOHEIE CTPOKH, IS
KOTOPBIX ycroBue ¢unb Tpa BHIYUCISETCS KaK HCTHHHOE; OPYTrue CTPOKKU oTOpaceBaloTcsa. Hampumep:

SELECT

count (*) AS unfiltered,

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

(1 row)

IIpepmomnipenenénHblie arperaTHble QyHKUUM omumcaHbl B Pasmene 9.20. ITonb3oBaTenb TakKkKe MOIKET
OIIpeNeuThb APYTHe arperaTubie QyHKIUN.
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ArperaTHoe BBEIpaXKeHUE MOXKET (GUIypUPOBAThH TOIBKO B CIHCKE PE3YJIbTAaTOB WKW B IPENJIOKEHUUN
HAVING KOMaH[IH SELECT. Bo Bcex ocTanbHBEIX IIpedIoKeHUAX, HallpuMep WHERE, OHHM 3allpeleHH], Tak
KaK 9THU IIPefjIoKeHUs JIOTNYeCKU BHEUMNCISIOTCS [0 TOro, KaK (popMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIIH.

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCA B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pasgen 9.22), oHO
OOBIYHO BBIYUCIISAETCS [JII BCEX CTPOK Iopas3amnpoca. Ho ecnu B aprymeHTax (UMU B ycaosuu_filter)
arperaTHoOM (QYHKINU €CTh TOJIBKO II€epeMeHHEIe BHEIIHErO YPOBHS, arperaTHasd QyHKIMNS OTHOCUTCS
K OnuxaiineMy BHeIIHeMY YPOBHIO M BBIYUCIISETCS [OJIS BCEX CTPOK COOTBETCTBYIOIIEro 3alpoca.
Takoe arperaTHoe BBIpaXKeHHE B IIEJIOM SIBJISIETCS BHEIIHEM CCHIJIKOM [JIs CBOETO Iofa3amnpoca U Ha
KaXJJOM BBIYHUCJIEHUU CHUTAETCHA KOHCTAHTOMH. HpI/I 9TOM OOIIyCTHMOE II0JIOKEeHUue aneFaTHOﬁ (I)YHKL[I/II/I
OTpPaHMYMBAETCS CIMCKOM pPe3yIbTaTOB U IIPEeOJIoKeHMeM HAVING Ha TOM YPOBHE 3alpoCOB, TOEe OHa
HaXOOUTCH.

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

Bbi3oe 0KOHHOU ¢pyHKUUU TIpeacTaBiseT coOOM mnpuMeHeHuMe (QYHKIUM, IIOHOOHOM arperaTHOH, K
HEKOTOPOMY HaboOpy CTPOK, BHIOPAHHOMY 3allpPOCOM. B OTiWYme OT BEI30BOB HE OKOHHBIX arperaTHBIX
(byHKIIMI, OHM He CBSI3aHBI C T'PYIIIIMPOBKOM BHIOPAHHBIX CTPOK B OOHY — KakKgasi CTPOKa OCTaéTCs
OTHENbHOUW B pe3ynbraTe 3ampoca. OgHAKO OKOHHAsA (YHKIIMS HMeeT [OCTYII KO BCEM CTpPOKaM,
BOLIEOININM B IPYNIy TEKYIEd CTPOKM COTJIaCHO yKa3aHWIO I'PYINIUPOBKU (COUCKYy PARTITION BY) B
BBI30BE OKOHHOM (GYHKIMU. BEI30B OKOHHOM PYHKIIMY MOXKET UMETH CJienyioue (GOpMHL:

umd_¢QyHkyguu ([ BelpaxeHue [, BbipaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHue_ QuabTpa ) |
OVER wuMd_OkxHa

umd_¢QyHkyuu ([ BolpaxeHHe [, BbipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ QuabTpa ) |
OVER ( onpenmesieHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrrpa ) ] OVER muMg_oOkHa

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrpa ) | OVER ( ompememneHHe OKHa )

3H6CBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCﬂ]BBHHe

[ HMg_cymecTBypmero_okKHa ]

[ PARTITION BY BropaxerHune [, ...] 1

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

[ onpenenenue_paMkH |
U HeoOs3aTelbHoe onpeneneHHe_ _paMkkH MOXKET UMETh BU]:

{ RANGE | ROWS } Hauvamno_paMKH
{ RANGE | ROWS } BETWEEN Hxauvamno_pamMku AND KkoHeIl paMKH

3HerHaqaﬂo_paMKHIIKOHeu_paMKHBaH&mTCHOHHHN[HBCHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
3HayeHHe PRECEDING
CURRENT ROW
3HayeHHe FOLLOWING
UNBOUNDED FOLLOWING

3mech sripaxerue — 3TO JI000€ BEIpakeHUE 3HAYEHUS, HE CcofiepIKalllee BEI30BOB OKOHHBIX (DYHKITUH.

uMsg_okxHa — CCBIJIKa Ha UMEHOBaAHHOE OKHO, OIpenesIeHHOe IIPeaiokKeHneM WINDOW B JaHHOM 3aIIpoce.
Tak>kXe BO3MOXKHO HaIlMCaThb B CKOOKaX IIOJIHOE onpeneneHHe OxHAa, UCIOJIbB3YS TOT XK€ CHUHTAKCHUC
ompenesieHWsT MMEHOBAHHOTO OKHA B IIPeMJIOKEHWH WINDOW; mogpoOHee 3TO OIIMCAHO B CIIPaBKe
no SELECT. CTouT OTMETUTh, YTO 3aluCh OVER wuMg_oxHa HE IOJTHOCTHIO paBHO3HA4YHa OVER
(UMg_oxHa ...); HOCJ'Ie)IHI/Iﬁ BapPHUaHT IMOApPa3yMeBaeT KOIIMPOBAHUE U MSMEHEHUE OIIpeneJyiIeHud OKHa
u He Oy[eT MOIIyCTUMBIM, €CJIM OIpefie/ieHre 3TOT0 OKHA BKIIIOYaET OIlpefesieHe PaMKH.

VKazaHue PARTITION BY IPYIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIe 3aTeM 00pabaThIBAIOTCS
OKOHHOU (QyHKIIMEH He3aBUCUMO APYT OT Opyra. PARTITION BY pa®oTaeT Imomo0HO MPEeIIOKEeHUI0 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_pamxu 3alaéT HabOp CTPOK, 00pa3ylIMUX PAMKY OKHA, KOTOpas IITPedaCcTaBisieT coOoM
MMOOAMHOXKECTBO CTPOK TEKYIIero pasfiefia ¥ HCIIONb3yeTCs IJIT OKOHHBIX (DYHKIUM, padoTarolmux C
paMKo#, a He CO BCeM pa3fenoM. PaMKy MOXKHO yKa3aTb B pexXXMMaX RANGE HJIM ROWS; B JIIOOOM
CJIyddae€ OHa HAaYHWHAETCs C IIOJIOZKEHUA Hauvano_paMku 1 S3AKAaHYUBAETCA ITOJIOZKEHNEeM KoHel pPaMKH. Ecnu
xoHer_pamxu ONYILIEH, Togpa3dyMeBaeTcsa CURRENT ROW (TeKyIas CTpPoKa).

Ecnu =za yano_paMxkyx 3aJaHO KaK UNBOUNDED PRECEDING, paMKa Ha4YHHaeTCsa C HepBOﬁ CTPOKHY pa3neilia,
a eClU xoHel_pamxi ONPedeéH KakK UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs ITOoCcJiegHeM CTPOKOM
pasmerna.

B pexume RANGE mawvano_pawmxu, 3aflaHHOE KaK CURRENT ROW, OIIpPeHesisieT B KAYeCTBE Hadajia IIePBYIO
poodcmeeHHY0 CTPOKY (CTPOKY, KOTOPYIO ORDER BY CUHMTaeT PaBHOM TeKyIllel), Torda KakK xoHel_paMki,
3alaHHBLIM KaK CURRENT ROW, OIpefesieT KOHIIOM paMKM ITOCJIEHIOI0 POICTBEHHYIO (A1 ORDER BY)
CTPOKY. B pexxuMe ROWS BapuaHT CURRENT ROW MPOCTO 0603HAYAET TEKYIIYIO0 CTPOKY.

BapuaHTH smawvenme PRECEDING M 3mavenme FOLLOWING IOIYCKAIOTCSI TOJIBKO B pexuMe ROWS. OHU
YKa3BIBAIOT, YTO paMKa HAYMHAETCS HIIM 3aKaHYMBAETCS CO COBUTOM Ha 3aJaHHOE YHCJI0 CTPOK
Tepen Wiu MOCJie 3aJaHHOUW CTPOKU. 3OeCh srauenye OOJIKHO OBITH I[€JIOYNCIIEHHBIM BEHIPAXKEHUEM, HE
COonmepzKalllM IIepeMEeHHBIE, arperaTHBIE WU OKOHHBIE (QYHKIIUM, M MOXKET OBITh HYJIEBBIM, YTO OymeT
03HA4aTh BEHIOOD TEKYIIEH CTPOKHU.

[To ymonyaHuWI0 paMKa OIpeHensieTcsa KaK RANGE  UNBOUNDED  PRECEDING, YTO PaBHOCHUJIBHO
pacUImpeHHOMY OIIpeNeeHNI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHHEM
ORDER BY 3TO O3HauaeT, YTO paMKa OyIeT BK/II0OYATh BCE CTPOKU OT Hauaja pas3fesa OO0 IIocjienHewl
CTPOKH, POOCTBEHHOU TEKYyIIeu (a1 ORDER BY). Be3 ORDER BY B paMKy BKJIIOUAIOTCS BCE CTPOKHU pa3fena,
TakK KakK BCe OHU CUUTAIOTCS POOCTBEHHBIMU TEKYIIIEH.

[elCTBYIOT TakKXkKe OTPAHUUYEHUS: Havaao_paMku HE MOXKET OIpenessaThCa KaK UNBOUNDED FOLLOWING,
a xoHery_paMxu — UNBOUNDED PRECEDING, U kxoHely_paMkkx HE€ MOXKET OIpPenedThbCdA paHbllle, 4YeM
Hayamno_paMkH — HaIIpUMep, 3allUCb RANGE BETWEEN CURRENT ROW AND 3sHaueHxne PRECEDING
HeaoIIlyCTuMa.

Ecnu moGaBneHo mpepnjioxkeHWe FILTER, OKOHHOW (DYHKIIUYM MOJAIOTCS TOMBKO T€ BXOOHBIE CTPOKH, OJIS
KOTOPBIX ycroBue_¢unb Tpa BEIYUCIISIETCS KaK HCTUHHOE; OPYTHe CTPOKH oTOpackIBaloTCs. [Ipennoxkenne
FILTER OONYCKAeTCs TOIbKO AJIS arpPeTrupyIOINX OKOHHEIX (QYHKIIUHI.

BcTpoeHnnble okoHHBIE (GYHKOUM omucaHel B TabGnuue 9.57, HO IONB30BATENIb MOXKET PACIIMPUTH
9TOT HaboOp, co3maBas CcOOCTBeHHEIe GYHKIMH. Kpome TOro, B Ka4eCTBE OKOHHBIX (DYHKIIUM MOZKHO
KCIIOIb30BaTh JII0OBIE BCTPOEHHBIE WK II0JIb30BATEILCKUE YHUBEPCAJIbHEIE, & TaKXKe CTaTUCTUYECKHE
arperatHbele QyHKOuu. (COPTUPYIOIINE U TUIIOTE3UPYIOLINEe arperaTHele GYHKIIUM B HACTOSIIEE BPEMS
KCII0Ib30BaTh B KAYECTBE OKOHHBLIX HEJIb35.)

3amnuck Co 3BE3MOYKON (*) IPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHbLIX (GYHKIMH B
KadyeCcTBe OKOHHBIX, HAIIPUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BE&€3moudka (*) 0OLIYHO He
IIPUMEHSAEeTCA OJIsd UCKIIIOYUTEJIBHO OKOHHBIX (bYHKHHﬁ. Takue (I)YHKI_II/II/I He OOIIyCKalOT MCIIOJIb30OBaHUA
DISTINCT ¥ ORDER BY B CIIMCKE€ apr'yMeHTOB (QyHKIIUU.

BEI30BEI OKOHHEBIX (PYHKITUI Pa3pelleHbl B 3aIpoCcax TOMbKO B CIIMCKEe SELECT U B IPEIJIOKEHUN ORDER BY.

HomomuuTeTbHO 00 OKOHHBIX PYHKITUAX MOXKHO y3HaTh B Pasnerne 3.5, Paznene 9.21 u [Tonpasnene 7.2.5.

4.2.9. NpuBepeHusa TUNOB
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IIpuBemeHve THUHa ompenessieT npeoOpa30oBaHME OAHHBIX M3 OOHOIO TUma B Opyroi. Postgres Pro
BOCIIPMHUMAET OBE PABHOCUJILHBIE 3aIIUCH IIPUBENEHUS TUIIOB:

CAST ( BolpaxeHHe AS THI )
BBEIPAXEHHE : : THIT

3anmcy ¢ CAST COOTBETCTByeT cTaHmapTy SQL, Torma kKak BapHMaHT C :: — HCTOPUYECKOEe Haciegue
Postgres Pro.

Korma mpuBemeHMIO IIOJBEPraeTcs 3HadeHHWe BBIPAXKEHHS M3BECTHOTO THMA, MIPOMCXOMUT
nmpeoOpa3oBaHHe THUIIA BO BpPEeMsl BBIIOJIHEHHS. IJTO IpHBEJeHHe OymeT YCIEIIHBIM, TOJBbKO eCJIH
ompeneNéH MOOXOMSIIMN omepaTop IpeoOpa3oBaHusi TumoB. OOpaTuTe BHUMaHWE Ha HEOObIIoe
OT/IMYKE OT HPUBEOEeHUs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIE IIPEOCTaBIIsIET COO0H HayalbHOE IPHCBANBAHKEe CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHue, IIprueMaeMoe I JaHHOT'O TUIIA HaHHHIX).

HesBHOE IIpuBeOgeHue THUIla MO2XKHO OIIYCTHUTBH, €CJIK BO3MO2KHO OOHO3HAYHO OIIPEOEeJIuTh, KaKOM THII
HOOJI2ZKHO MMETDhb BEIDAXKEHHUE (HaanMep, KOr'la OHO IIpHCBAXWBaA€TCHA CTOJ'I6I_Iy Ta6J'II/II_H:>I),' B TAKHUX CJIy4dadaX
CHUCTEMa aBTOMATHU4YE€CKH Hpeo6pa3yeT tun. OgHAKO aBTOMaTH4YeCKoe npeo6pa30BaHHe BBITIOJTHAETCA
TOJIBKO IOJIsA HpI/IBeI[eHI/Iﬁ C IIOMETKOH «OOIIYCKAETCAd HedBHO€ IIPDHMMEeHEeHHEe» B CUCTEMHBIX KaTaJlIorax.
Bce ocTtamnbHBIE IIpuBeOgeHud HOOJI2KHBI 3allMCHIBATBCSA SABHO. 31O OrpaHHNYE€eHHE IIO3BOJISAET n3bexkarTn
CIOPIIPHU30B C HEAABHBIM Hpeo6pa30BaHHeM.

Takxke MOXKHO 3amucarThb IIpuBeNeHNne THUIla KaK BEISOB (I)YHK]_[I/II/I:
HMg_rtHna ( BElpaXeHHEe )

OmHako 310 OymeT paboTaTh TONBKO OJI THUIIOB, MMEHA KOTOPHIX SIBISIOTCSA TaKXKe OINyCTUMBIMU
uMeHaMu ¢GyHKOuM. Hanpumep, double precision TaK HMCHOJIb30BAaTh HEeNb3si, a float$
(aJ'IBTepHaTI/IBHOG Ha3BaHHWE TOT0 XK€ THIIa) — MOIKHO. KpOMe TOT0, UM€Ha THIIOB interval, time
U timestamp U3-3a CUHTAKCUYECKOI'O KOH(bHHKTa MOXKHO HCIIOJIb30BaTh B TaKOM 3alliCH TOJIBKO
B KaBbIYKaxX. Takum oOpa3oMm, 3aluCh IIPUBEOEHUS THUIA B BHUME BBI30Ba (YHKIUH HIPOBOLIMPYET
HEeCOOTBETCTBUA K, BOSMOXKHO, JIy4Ille 6yneT e€ He IIPUMEHATE.

IIpumMeuyanue

[lpuBemeHue TUIla, IPEACTaBIeHHOe B BHUIEe BbI30Ba (PYHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MEXaHUu3My. ,E[a}Ke IIPX HCIIOJIb3OBaAaHMU [OBYX CTaHIOAPTHBIX THIIOB 3allUCH
BHYTPU TPOUCXOAUT BHI30B 3apPETruMCTPUPOBAHHON (PYHKIIMMU, BBINIOIHAIONIEN IIpeoOpa3oBaHUE.
ITo cormauieHWI0 MMeHEM TaKoW (GYHKIMKM IpeoOpa3oBaHUS SIBJISETCA MMS BBIXOJHOTO THIIA,
1 TaKuM 06p830M 3allUCh «B BHOE BBI3OBaA (I)YHKI_[I/II/I» €eCTh He YTO HHOe, KakK HpHMOfI BBEI3OB
HUXKenexarle ¢yHKIMU npeodpa3oBanus. [Ipu co3gaHuU MIEePEHOCUMOr0 MPUIOXKEHUS Ha 3TO
TOBeJleHe, KOHEYHO, He CJielyeT paccUYuThIBaTh. [logpobHee 3T0 ommcaHo B crnpaBke CREATE
CAST.

4.2.10. NpunMeHeHue nNpaBuJ1 COPTUPOBKHU

IMpemnoxkenne COLLATE IepeoInpenessieT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mocie
BBIPAZKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

I'0l€ NpaBHIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJla, BO3MOZKHO IOIOJHEHHLI MMEHEeM CXEMHEI.
HpeI[HO}KeHI/Ie COLLATE CBsAA3BIBA€T BhHIpaxKeHHWe CUJIbHEee, YeM OIlepaTOopPhl, TaK 4YTO IIPHU HeO6XOJZ[I/IMOCTI/I
ciaenyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuiio COPTUPOBKY HEe OIpPemeneHo SIBHO, CUCTeMa Ju00 BEIOMpAET ero II0 CTOJI0IaM, KOTOPHIe
HUCIOJIB3YIOTCS B BEIPAXKEHUH, JIN0O0, €CJTH TaKUX CTONIOIIOB HET, ITIePEeKJII0UYaeTCs Ha YCTaHOBIIEHHOE IS
0a3bl MaHHBIX IIPABUJIO0 COPTUPOBKHU II0 YMOJTYaHHUIO.
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ITpemnoxkenne COLLATE HWMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHWs: IIepeolpefesieHrue IopsaKa
COPTHUPOBKHM B TIPEJIOKEHUN ORDER BY, HAIIPUMED:

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

U TepeonpefeeHre IIPaBUi COPTUPOBKM IIPU BHI30BE (YHKIIUM WM OIEPATOPOB, BO3BPAIIAOIITUX
SI3BIKO3aBUCUMEIE PE3YJIbTATH, HATIPUMED:

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

3aMeThTe, UTO B MOCJIEJHEM Cliydae NIpepnjioKeHHe COLLATE mobaBlIeHO K apryMeHTY oliepaTopa, Ha
OerCTBHE KOTOPOTO MBI XOTUM TOBIUSATH. [IpK 9TOM He MMEET 3HAYEHUsI, K KAKOMY UMEHHO apTyMeHTy
omepartopa unu GyHKIUM pobaBisiercss COLLATE, TakK KakK HOPABUJI0O COPTUPOBKH, IPUMEHSEMOE K
omepatopy wiu (yHKIUM, BEIOMpPAETCs MPHU PACCMOTPEHMM BCEX apTYMEHTOB, a SBHOE IIPedjIoKeHUe
COLLATE IlepeolpefensieT IIpaBujla COPTUPOBKU [JI BCEX OPYrUX apryMeHToB. (OmHako moOaBieHUE
pa3HBIX IPEeNIokKeHUM COLLATE K HECKOJIbKUM aprymMeHTaMm OymeT ommOko#. ITompoOHee 006 3TOM CM.
Pazmen 22.2.) TakuMm o6pa3oM, 3Ta KOMaHa BEIIACT TOT K€ pPe3yJbTaT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho a0 6ymeT omubKO:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eChb IIPaBUJI0O COPTHUPOBKH HEJIB3dA IIPUMEHUThE K pPe3yJIbTaTy OoIllepaTopa >, KOTOpBIfI nuMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHEBIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKasIpHBIM MOO3alpoC — 3TO OOBIYHBIN 3aIllpoC SELECT B CKOOKaX, KOTOPBIM BO3BpallaeT POBHO OOHY
CTPOKy u omuH crtonbell. (HamucaHue 3ampocoB ocsemaeTcs B ['mase 7.) [locne BBIIOTHEHUS 3alrpoca
SELECT €ero eOWHCTBEHHBIM pe3yJbTaT MCIIOIb3YEeTCS B OKpPyzKallleM ero BhIpaXeHuH. B KadecTBe
CKaJISIPHOTO TOA3alIpoca HEeJIb35 MCII0JIb30BaTh 3allpPOCH], BO3Bpallaiomme 6omee OOHOM CTPOKU WIIA
crosnbma. (Ho ecim B pesyibTaTe BHIIIOIHEHWS IIOA3allPOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cumurtaetrcsa paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaloIllero 3amnpoca;
B IPOIIECCe OHOTO BRIYMCIEHUS MMOA3anpoca OHM OYOyT CUMTAThCS KOHCTaHTaMu. [Ipyrue BhIPaXKEHUS
C moa3amnpocamMu onmcaHsl B Paznerne 9.22.

Hampuwmep, crnenyioniyuii 3apoc HaXOOUT CaMbIil HaCeJIEHHBIU TOpof B KaXA0M HITaTe:
SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbl MacCUBOB

KoHcTpyKTOp MaccuBa — 9TO BHIpaXkeHHUe, KOTOPOEe CO3[aeT MaCCHUB, OIpenenisds 3HaueHUs ero
91eMeHTOB. KOHCTPYKTOpP IIPOCTOr0 MacCHBa COCTOUT M3 KIIIOUEBOTO CJIOBa ARRAY, OTKPBIBAIOIIEH
KBaIpaTHOM CKOOKH [, CIIMCKAa BREIPAXKEHUN (Pa3meléHHBIX 3allSTHIMU), 3a0a0INX 3HAYEHUS 3JIEMEHTOB
MaCCHBa, ¥ 3aKphIBalollell KBagpaTHOM cKoOKu ]. Hampumenp:

SELECT ARRAY[1,2,3+47];

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CYUTAETCS OOIIMY THUI [JIsI BCeX BEIPaKeHUH, onlpene e HHBIH
0 IpaBujiaM, OEUCTBYIOIIUM M OJIS KOHCTPYKIMUM UNION M CASE (cM. Pazmen 10.5). Bel MoxkeTte
TIepeoIpPenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)
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9TO PaBHOCUIBHO TOMY, YTO IIPUBECTH K HYXKHOMY THNY KaXaoe BhIpakKeHWe II0 OTHEJIbHOCTH.
IMTogpoGHee MpuBeOeHKME TUIIOB onucaHo B [Tompasmene 4.2.9.

MHoromepHbBle MacCUBEL MOXKHO 00pa30BHIBATh, BKJIaObIBas KOHCTPYKTOPHI MaccuBoB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO OmycKaThk. Hampumep, pe3ysbTaT pPaboTH 3TUX
KOHCTPYKTOPOB OIMHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,41];

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

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

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

MHoOTOMEpHBIE MACCHUBBEI [OJIKHBI OBITH MPSIMOYTOJBHBEIMU, W TIO9TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOJKHEI CO37IaBaTh BJIOKEHHBIE MAaCCUBH OIMHAKOBOM pa3MepHOCTH. JIto6oe mpuBegeHmne
THIIA, IPUMEHEHHOe K BHEIIHEeMy KOHCTPYKTOPY ARRAY, aBTOMAaTHYECKH PaCIPOCTPaHsSeTCS Ha Bce
BHYTPEHHUE.

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

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

array

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

BBl MOXXeTe co3maTh ¥ MYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKET OBITh He TUMU3WPOBAHHBIM, BHI
OOJIKHBI SBHO MMPUBECTH MIYCTOM MAaCCUB K HYKHOMY THUITy. Hampumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHUBa
3alKCHBAETCS TaK K€ C KIII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPBIM B KPYTJIRIX CKOOKAaX CJIEAYeT II0A3aIrpoc.
Hampumep:

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

{{1,2},42,4},4{3,6},{4,8},{5,10}}
(1 row)
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Tako#¥ moa3ampoc OOIXKeH BO3BpallaTh OOHUH cTonbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPVIOIINY OTHOMEPHBIH MacCHB OymeT BKIIOYATh DJIEMEHTHI [/ KaXOOW CTPOKHU-
pe3ynbTaTa Ioa3ampoca M THUIOM 3JieMeHTa OymeT THIl cToj0la pel3yibTraTta. Ecium ke Tum cTonbila —
MaccuB, OymeT co3IaH MaCCHB TOTO K€ THUIIa, HO OO0JIbIlIel pa3MepPHOCTH; B II000M CjIydae BO BCEX CTPOKax
IMOoA3amnpoca OOXKHBI BEIIABATHCSI MAaCCHBBE OOUHAKOBOM PAa3MEPHOCTH, YTOOBI MOZKHO OFIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

WHpgekcs MaccuBa, CO3MAaHHOTO KOHCTPYKTOPOM ARRAY, BCeTda HAYWHAKOTCA ¢ ogHoro. [lompoGHee o
MaccuBax BH y3HaeTe B Paznerne 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCcTpyKTOp TabIUYHOM CTPOKKU — 3TO BRIpaXKeHHWe, co3[alolee CTPOKY UKW KOPTeXK (MM COCTaBHOE
3HauYeHUe) U3 3Ha4YEeHUU ero apryMeHTOB-ojieli. KOHCTPYKTOP CTPOKH COCTOUT U3 KIIIOYEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTIOM CKOOKM, HYJS WM HECKONIbKUX BHIPaXKeHUM (pa3mesIEHHBIX 3aIlSITBIMU),
OIIpenenaIonuX 3HaYeHNs MoJiel, ¥ 3aKphIBalomei ckooku. Hampumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B ciucke 60J‘1ee OOHOT'O BEIPpAXKE€HUs, KJIII09eBO€e CIIOBO ROW MO2KHO OIIyCTHUTB.
KoHCTPYKTOD CTPOKM NOAAEPKUBAET 3AIIUCh cocTasHoe_3HaueHue.*, IPU 9TOM OJaHHOe 3HaUYeHue OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK K€, KaK B 3allUCH .* Ha BEPXHEM YPOBHE CIHCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecinu Tabaula t COOEPKUT CTONOIEI £1 U £2, 9TU 3alUCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcum PostgreSQL 8.2 3ammuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BEIpaXkKeHUe ROW (t.*, 42) cO3maBaljio COCTaBHOE 3HA4YeHUEe M3 ABYX II0Jiell, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue OOBIYHO Oojiee moJie3HO. Ecimm BaM HY2KHO
IIOJIyYUTh IPEKHEE OBeeHNe, YTOOhI OOHO 3HaYeHNEe CTPOKY OBLJIO BJIOKEHO B APyroe, HAIUIINTe
BHYTPEHHee 3HaueHHe 6e3 . *, HalpuMep: ROW (t, 42).

I[lo ymomyaHUIO 3Ha4YeHMWE, CO3[0aHHOE BBEIPpAXKEHUEM ROW, MMeeT TUIl aHOHUMHOW 3anucu. Ecnu
Heo0X0oMMO, ero MOXKHO IIPUBECTU K UMEHOBAHHOMY COCTAaBHOMY THUNY — JIMO0 K TUNIY CTPOKM TaOIUITH,
b0 COCTAaBHOMY THIy, CO3JAaHHOMY OIlepaTOpPOM CREATE TYPE AS. fIBHOe IIpHBegeHUE MOXKET
notpeboBaTLCS MJIS MOCTUXKEHUS OOHO3HAaYHOCTHU. Hampumep:

CREATE TABLE mytable (fl int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
—— IllpuBeneHue He TpebyeTcd, Tak Kak CymeCTBYeT TOnbko omHa 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 nNpuBemgeHHe HeOOXOOMMO ONId ONHO3HAUYHOT'O BhIOOpAa OYHKILMH:

SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o¢yHkuud getfl (record) He yHHKaNbHAa
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SELECT getfl (ROW(1,2.5, 'this is a test')::mytable);
getfl

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

11
(1 row)

Hcnonb3yss KOHCTPYKTOP CTPOK (KOpTexkKell), MOXKHO CO3daBaTh COCTaBHOEe 3HA4YeHUE IOJII COXpaHEeHUS
B CcTOJIOIIEe COCTABHOTO THUIIa MU OJIA Nepefaydy GYHKINYU, TPUHUMAIOIEH COCTaBHOM ImapaMmeTp. Takxke
BEI MOXKEeTe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH WX C IIOMOIIBI0 IS NULL uMau IS NOT
NULL, HallpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');
—— BuI6paTb BCe CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

IMogpobuee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKKe MOTYT MCIIONb30BAaTbCSI B COUYETAHUU C
mop3amnpocaMu, Kak omnucaHo B Pazpgerne 9.22.

4.2.14. Npasusia BbIYUCJIEHUSA BbliPpa>keHu#

IMopsimoK BBIYMCIEHUS IIOABHIPAXKEHUWN He OIpeneéH. B YacTHOCTH, apryMeHTHl ollepaTopa WJIH
byHKIIMY He 0053aTeTbHO BEIYUCIISIIOTCS CJIeBa HAITpaBO UIIH B JTIOO0M OPYroM (UKCHPOBAHHOM IIOPSIOKE.

Bonee Toro, ecnu PEe3yIbTaT BBIPDAXKEHHNA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €TI0 4aCTH,
TOrOga Opyrue rmoaBhIPAXKEeHUA He GYI[YT BBIYHUCIIATBCSA BOBCE. HaanMep, €CJIN HalluCaTk:

SELECT true OR somefunc();
Torma QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;
3aMeTBTe, YTO 3TO OTIMYAETCA OT «OITHMHU3ALUH>» BBIYUCIIEHUHS JIOTHUYECKHUX OIIePaTOPOB CJIEBa

HaIIpaBo, peaHI/ISOBaHHOﬁ B HEKOTOPEIX A3BIKaX ITPOTrPAaMMHUPOBaHUA.

Kak crmencTBue, B CIIOKHBIX BHIPAZKEHUSX HE CTOUT HCIIOIb30BaTh QYHKIIUYM C MOOOYHBEIMU 3(DheKTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IOPSOOK BHIYMCIIEHUS WU MOOOYHBIE 3(PHEKTH B IIPEOIOKEHUIX
WHERE M HAVING, TaK KaK 9TH HPEOJIOXKEeHUs TIIAaTeTbHO OINTUMHU3IUPYIOTCS HPU MOCTPOEHWH IINTaHa
BBHITIOJTHEHUS. JIoruuecKue BhIpaXKeHHus (CoOYeTaHusi AND/OR/NOT) B O9THX MPEINIOKEHHSIX MOTYT OHITh
BUIOM3MEHEHHI JTI00BIM CI0COO0M, OOMYCTHMEIM 3aKoHaMu BysieBoi anre6psi.

Korpma mopsimok BHIYMCIIEHHWS BaXKEH, ero MOXKHO 3a¢UKCHUPOBATH C MOMOIILI0 KOHCTPYKIHUU CASE (CM.
Pazmen 9.17). HampuMmep, Tako# cnoco® n3bexkaTh OeJIeHNWs Ha HOMb B IPEeII0XKeHUH WHERE HeHaIeKeH:
SELECT ... WHERE x > 0 AND y/x > 1.5;

BezomnacHbIli BapHUaHT:

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

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3alUIIlaeT BhIpaXkKeHue OT ONITUMU3alluU, II09TOMY UCIIOJIE30BaTh
€€ Hy2KHO TOJIPKO IpHu HeoOxoouMocTH. (B gaHHOM ciydae ObII0 OBl IyYIlle PelnuTh IPobieMy, Iepemnmucan
yCJIOBUE KaK y > 1.5%x.)

OmHako CASE He BCerga CllacaeT B HMOOOOHHIX Cciiy4dasX. [loKa3aHHBIN BBIIIIE NPUEM IIJIOX TEM, YTO HE
npenoTBpallaeT paHHee BBHIYHCIEHHE KOHCTAHTHBIX HOABBIpaxkeHuu. Kak ommcano B Pazmene 35.6,
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(byHKIIMM ¥ omepaTopH], IOMeYEeHHbIE KaK IMMUTABLE, MOTYT BBIYMCIHSATHCS IIPU MJIAHUPOBAHWHU, a HE
BBITIOJTHEHUH 3ampoca. [loaToMy B mpumMepe

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

, CKOpee BcCero, HpOHBOfI)IéT OeJIeHe Ha HOJIb K3-3a TOr'o, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPDOCTHUTD
KOHCTaHTHO€ IIOAOBEIPpaKE€HHe, OaxKe €CJIh BO BCeX CTPOKaX B TaGHHHe x > 0, a 3HAQYUT BO BpeMd
BBIIIOJIHEHHUS BETBb ELSE HUKOI'IAa HEe 6YJ18T BBITIOJIHATHCA.

XOTsI 9TOT KOHKPETHHIM NPUMEP MOXKET II0Ka3aThbCsd HaAyMaHHBIM, IIOXO0XKHe CHUTyalliM, B KOTOPHIX
HEesIBHO TIOSBNSAIOTCSA KOHCTAHTH, MOTYT BO3HHMKATh M B 3alpocax BHYTpH (QYHKIHM, TaK Kak
3HAYEHUS apryMeHTOB (PyHKIIMM U JIOKAILHBIX ITIEPEMEHHBIX IIPHU IIJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KoHCTaHTamMu. IloaTomy, Hampumep, B ¢yHKOuUSX PL/pgSQL ropa3zmo 6e3omacHee [Ojs 3allUTHl OT
PUCKOBAaHHBIX BBIYMCJICHUHM HMCIIOJIL30BATh KOHCTPYKIIHUIO IF-THEN-ELSE, 4€éM BhIpaXkKeHHue CASE.

Emié ogus nomo0HbINM HeIOCTATOK 3TOTO IOAX0Aa B TOM, YTO CASE He MOXKEeT IPedoTBPaTUTh BEIYUCIEHUE
3aKJIIOYEHHOTO B HEM arperaTHOTO BHIPAXKeHMsI, TaK KaK arperaTHbIe BEIPAXKEHUS BEIYHCIIAIOTCS IIepe]I
BCEMHU OCTAJIbHEIMK B COUCKE SELECT WM OPEenIoXeHWHU HAVING. Hampumep, B CJIeOgyoleM 3amnpoce
MOXKeT BO3HUKHYTH OIIMOKa [e/TeHusI Ha HOb, HECMOTPS Ha TO, UTO OH Bpofe OHI 3alllUIIEH OT Heé:

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, OeJIeHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPHUTH pe3yiabTaT (GYyHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo (QYHKIUIO, CJIemyeT
BOCIIOJIb30BAThCA MIPEOJIOKEHUIMU WHERE HUIH FILTER.

4.3. Bbi30B (pyHKLU MM

Postgres Pro mo3BonisieT BBLI3BIBATH GYHKIIMKM C MMEHOBAHHLIMU IlapaMeTpaMM, MCIIONb3Ys 3alUCh C
NO3UUUOHHOU UM UMEHHOll Tepepauvel aprymMeHTOB. MMeHHass mepegadya OCOOEHHO MOJie3Ha s
byHKIIME CO MHOXKECTBOM ITapaMeTpPOB, TaK KaK OHA JIelaeT CBsI3b IIapaMeTPOB M apryMeHTOB 0oJjiee
SIBHOM ¥ HAOE>KHOMW. B IO3UIIMOHHOM 3amucy 3HAYEHUS apryMEeHTOB (QYHKIMHM yKa3hIBAlOTCS B TOM
JKe IOopsAOKe, B KAKOM OHHM OIIMCAHBI B ompefeneHuu QyHKINU. [Ipy MMEHHOU Ilepemade apryMeEHTHI
COIIOCTABJISIIOTCS C mapaMeTpaMu ¢GYHKIIUY 10 UMEHaM ¥ yKa3hIBaTh UX MOXKHO B Jito6oM mopsaake. Ias
KaXXIOoTr0o BapHaHTa BHI30BAa TaKXKe YYMTHIBANUTE BIUSHUE TUIOB apryMEHTOB (QYHKIIMM, ONMCaHHOE B
Pazpmene 10.3.

ITpu 3amnmcu J1I00IM CIIOCOOOM ITapaMeTpPEHI, /I KOTOPHIX B OIIpeieIeHuH QYHKINY 3aJaHbl 3HAaYEHUS 110
YMOJI4YaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3TO 0coGeHHO 10J1e3HO IIPU UMEeHHOH Ilepellade, TakK Kak
OITYCTUTBH MOKHO 11000¥ Hab0op mapaMeTpoB, TOra Kak IIPU ITO3UIIMOHHON ITapaMeTPHl MOXKHO OITyCKaTh
TOJIBKO IIO0CJIeOBaTeNIbHO, CIIpaBa HajeBo.

Postgres Pro Takxke IOOOepXHBAeT CMEWAdHHYK TMepemady, KOorga IapaMeTphl MepemalTcs W II0
“MeHaM, U [0 MO3UIMKU. B 3TOM Cllydyae MO3ULMOHHEIE [TapaMeTPhI HOJIXKHEI UATH Mepel mapaMmeTPaMH,
rnepenaBaeMbIMH 10 UMeHaM.

MEI pacCMOTPHUM BCe TPH BapHaHTa 3alKMCH Ha IIpuMepe clenyollei GQyHKINN:

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

AS
$$
SELECT CASE
WHEN $3 THEN UPPER(S$1 || ' ' || $2)
ELSE LOWER(S1 || ' ' || $2)
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END;
$S
LANGUAGE SQL IMMUTABLE STRICT;

ODYHKIUA concat_lower_or_upper UMeeT OBa 003aTETbHBIX napaMeTpa: a 4 b. Kpome Toro, ecth 0nuH
Heo0s3aTe IbHBIM TapaMeTpP uppercase, KOTOPBIHM 110 YMOJTYaHUIO MMeeT 3HaYeHUe false. ADTYMEHTHI a ¥
b OyAyT CIOXKEeHBI BMECTE U IIEPEBENEHEl B BEPXHUM UIHM HUKHUN PETHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peaan3aluuu GyHKIIUY celidac He BaXKHHI (moapoOHee 0 HUX pacCKa3aHo
B 'maBe 35).

4.3.1. No3uuMoHHaA nNepepaya

IMo3urnnmoHHas mepemada — 3TO TPAOUIIMOHHBIM MEXaHM3M Mepemadyy apryMeHTOB ¢yHKIuu B Postgres
Pro. IIpuMep Tako¥ 3alucu:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBl B 3aJlaHHOM IOPsSAKe. Pe3ymbTaT BO3BpPAIEH B BEPXHEM PEruCTpe, TakK Kak
mapaMeTp uppercase UMeeT 3HaueHUue true. EIE OOQUH IpUMeD:

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

hello world
(1 row)

3mech mapaMeTp uppercase ONYIIEH, W IIO3TOMY OH NPWHMMAET 3HAUYEHWE MO0 YMOJIYaHUIo (false),
¥ pe3yibTaT IIE€PEeBOOUTCS B HUXKHHUM PErucTp. B DIO3WUIMOHHON 3amucu JOOBle apryMeHTHI C
OITpefesIEHHBIM 3HaYEHHUEM 10 YMOTYaHHUI0 MOXKHO OIIYCKaTh CIIpaBa HaJIeBO.

4.3.2. AMeHHana nepepaya

I[Ipy uMeHHON mepemayde OIS apryMeHTa O00aBJIseTCS UMS, KOTOPOE OTHENSIETCS OT BHIPAXKEHUS
3Ha4YeHHUs 3HaKaMu =>. Hanpuwmep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIEH, TaK YTO OH HESIBHO IIONy4YWJI 3HA4YeHHEe false.
I[TpeuMyIIecTBOM TaKOW 3amuCH SBIISETCS BO3MOXKHOCTH 3aIllMCHIBATL apPTYMEHTHI B JIIOOOM TOPSIIKE,
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 COBMECTHMOCTH IIOONEPKUBACTCS U CTAPBIM CUHTAKCHUC C «:=>»:
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SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

ITpu cMeIIaHHOM Iepegadye NapaMeTPhl IePemaTCcs U 0 UMeHaM, U 1o mo3uiuu. OgHaKo KakK yzKe OBbIIo
CKa3aHO, *MEHOBAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl ITO3UIIMOHHbBIMHU. HanpumMep:

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

HELLO WORLD

(1 row)

B maHHOM 3ampoce apTyMeHTH a U b IepefaloTCs 10 MO3UILINH, a uppercase — 10 UMeHU. EMUHCTBEHHOE
000CHOBaHME TAKOT'0 BHI30BA 3[4€Ch — OH CTaJl YyTh Oojiee uuTaeMbiM. OmHaAKO Myt 60Jjiee CIIOXKHBIX
byHKIUY ¢ MHOXKECTBOM apryMEeHTOB, 4YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHHUS 110 YMOJTYaHUI0, UMEHHASA UIU
CMelllaHHas Tepefaya MMO3BOJISIOT 3allKMcaTh BEI30B 9 GEeKTUBHEE U YMEHBITUTL BEPOSATHOCTD OIITUOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHAS IIepefadya B HACTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BEI30BE
arperaTHoM GYHKIIMY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHas GQYHKIIUS UCIOIb3yeTCs B KaueCTBe
OKOHHOH).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHoBblI Tabnuuy,

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

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

Korma BBl cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMIl, UMEET CMBIC/I 3apaHee BHIOpATh eOUHBIHN
mabyioH MMeHOBaHUS Tabmuil M cTonOuoB. Hampumep, pemmth, OymyT U B MMeHaX Tabmil
HCIIOJTh30BaThCSA CYIIECTBUTEIbHEIE BO MHOXKECTBEHHOM WM B €OWHCTBEHHOM 4dYwHCIe (ecThb
coo0OpaxKeHus B [I0JIb3Y KaXKI0T0 BapraHTa).

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

Ecnu Tabnuia BaMm Oonbllle He HYXKHA, BBl MOXKETe yIaluTh €€, BHIIONHUB KoMangy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

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

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

Hmes CcpencTtBa, KOTOPEIE MEL O6CYJII/IJ'II/I, BBEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (I)YHKL[I/IOHaJ'II:HBIe
Ta6J'II/II_ILI. B IIPOOOIZKEHNN 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BO3MO2KHOCTH, IIPU3BAHHEBIE
006eCIeYuThb IIEeJIOCTHOCTh OaHHEIX, 0e30I1acHOCThb U YJIO6CTBO. Ecnm BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
Ta6J'II/II_ILI OAaHHBIMH, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe MM03XKe, a ceryac HepeﬁTH K 'maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

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

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

B onpepenenun Tabnulkl 3HAYEHUS II0 YMOJIYAHWIO YKa3bhIBAlOTCS IIOCJe THIA [AHHBIX CTOJOLA.
Hanpuwmep:

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

3HaudeHWEe 10 YMOIYaHUIO MOXKET ObITh BhIpA’KeHUEM, KOTOPOE B 3TOM CJIydae BBIYHCIISIETCSI B MOMEHT
IIpYCBaWBaHUs 3HAUEHWS II0 yMOJIYaHHWIO (a He Korma co3maércs Ttabnmua). Hampumep, cronbiry
timestamp B Ka4eCTBe 3HAYEHMS I1I0 YMOJYAHMS YacTO ITPUCBAMBAETCSI CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fmoOaBJIeHUS CTPOKH B HEM OKa3aJjioCh TEKyIlee BpeMs. EIl€ oguH paciIpoCTPaHEHHBIN TPUMED
— TeHepalus «I0CJIeoBaTEeIbHEIX HOMEPOB» OJIsI BCeX CTPOK. B Postgres Pro 3To oGHYHO HeaeTcs
IPUMEPHO TaK:

CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),
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3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.16).
910 ynoTpebieHue HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [AJIsT HETO eCTh CIIeI[aabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcst mo3xe B [logpa3gerne 8.1.4.

5.3. OrpaHunyeHusn

Tumel maHHBIX caMu II0 cebe OrpaHMYMBAIOT MHOXKECTBO MOAHHBEIX, KOTOPHIE MOZXKHO COXPAaHUTb B
tabnuite. OmHAKO OJISI MHOTHX IIPUJIOKEHUM TaKKe OrPaHUYeHUs CIIUIIKOM Irpy6osie. Hampumep, cTomnbet,
copepzKalllui IIeHy IIPOAYKTa, MOJXKEH, BEPOSITHO, IIPUHUMAaTh TOJILKO ITOJIOXKUTEJIbHBEIE 3HaYeHus. Ho
TAKOT'0 CTAaHOAPTHOTO TUIA HaHHEIX HET. BO3MOXKHO, BEl TAKXKe 3aX0TUTE OTPAHUYUTD JaHHEIEe CTOJIOIA 10
OTHOIIEHWIO K IPYTUM CTOJIOIaM Ui cTpoKaM. Hampumep, B Tabnuile ¢ uHpopMalmei o ToBape moIXKHa
OBITH TOIBKO OOHA CTPOKA C OIPemenéHHBEIM KOIOM TOBapa.

Inst pemerust mogoOHBIX 3afa4y SQL mO3BONSIET BaM ONPenensaTh OTPAaHUYEHUS [JIT CTONOIIOB U TabJIuII.
OrpaHu4YeHUs OAlOT BaM BO3MOXXHOCTH YIPABISITH JAaHHBIMU B TaONMHUIIaX Tak, KaK BHl 3axoTuTe. Ecmu
TTOMB30BaTE b MOTBITAETCS COXPAHUTH B CTOJIOIE 3HAYEHWE, HAPYILIAIee OTPaHUYEHUS, BOSHUKHET
omubKa. OrpanudeHust OyOyT AeWCTBOBATD, laXke eCITM 9TO 3HAYEeHHUE M0 YMOJTYaHUIO.

5.3.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpaHuueHue-IpoBepKa — Hawmboyee OOIMUI THUI OTPAHUYEHUU. B ero ompenesieHMHM BBl MOXKETE
yKas3aTh, YTO 3HAYEHUE JAHHOTO CTOIOIIa JOIZKHO YOOBIETBOPSATH JIOTUYECKOMY BHIPAKEHUIO (IIPOBEPKE
UCTMHHOCTH). Hampumep, eHy ToBapa MOXKHO OTPAHUYUThH IOJIOKUTEJIbHEIMYU 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)i

Kak BBl BuUOuTe, OIrpaHHUYEeHHNEe OIIpenesisieTCs IIOCJI€ THUIlA OAaHHBbIX, KaK XM 3Ha4YeHHe II0 YMOJIYAaHHUIO.
3HayeHUs IO YMOJIYaHUIO KW OIrPaHHUYEHHNsAI MOI'YT YKa3bIBATLCSA B 000M IIoOpdaOKe. Ol"paHI/I‘-IeHI/Ie-
IIPOBEPKA COCTOUT U3 KJIIIOYEBOI'O CJI0OBa CHECK, 3a KOTOPBIM I/I)IéT BEIDAKEHUE B CKOOKax. ITo BEIPpAKEHUEe
OOJIZKHO BKJIIOHUAThb CTOJ'IGGI.I, OJisi KOTOPOTro 3aﬂaéTC5{ OrpaHn4YeHne, nHade OHO He HMeeT 00IBIIIOTO
CMBICJIA.

Brl MOXKeTe TakKxKe IIPUCBOUTH OTPaHUYE€HHIO OTOEJIbHOE M. 3JTO YIIydquaiuT coobieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS 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)
)
To €eCTh, YTOORI CO30aTh UMEHOBAaHHOE OTrpaHUYEeHMEe, HAlIUIIMNUTE KJIII04YeBOe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(bI/IKaTOp 1 coOOCTBEHHO ompenesieHre OrpaHu4YeHud. (ECJ’II/I BEI HE OIIpeneyiuTe nMd OrPaHUYEeHUu A
TaKUM 06pa30M, CHUCTeMa BLIﬁepeT 0Jisi Hero uM4 3a BaC.)

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

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

)i

HepBbIe OBa OTPaHUYEHUSA OIIPEOEeJIAI0TCA IIOXOXKUM 06pa30M, HO OJid TPEThEro MCIIOJIb3YETCA HOBBIN
cunTtakcuc. OHO He CBS3aHO C OHpeHeHéHHBIM cTonbioM, a IIpenCTaBJIEHO OTOEJIBHBIM 3JIEMEHTOM
B CIIMCKeE. OHpeI[eHeHI/IH CTONOILIOB U TaKue ornpenejieHnusa Ol"paHI/I‘-IeHI/IfI MOZKHO II€epeCTaBJIATE B
IIPOU3BOJIBHOM IIOPSAOKE.

IIpo mepBhle [OBa OrpaHUYEHUs MOXKHO CKas3aTh, YTO 3TO OTPAHUYEHUS CTOJOLOB, TOrHa Kak TPEThe
SIBIISIETCS OTpaHWYeHMeM TabONuUEl, TaK KaK OHO HAINWCAHO OTHENIbHO OT OIpefelleHui CTOIOIIOB.
OrpaHuudeHus: CTOJIOIIOB TaKyKe MOXKHO 3allicaTh B BUIe OrpaHMYeHUM TabIMUEl, TOrga Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KakK IIOOpa3yMeBaeTcs, YTO OorpaHW4YeHHe CTOI0Ila CCHIJIaeTCsS TOJIBKO Ha
cBsizaHHHBIM cTosber. (Xorsa Postgres Pro aToro He TpebyeT, HO mysi coBMecTuMocTu ¢ apyrumu CYB]I
JIydlIlle CJIELOBaTh 9TO IpaBUly.) PaHee nmpuBedEHHEIN IPUMED MOXKHO II€pEnucaTh 1 Tak:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmemno BKyca.

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

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

CnemyeT 3aMeTUTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue NIPUHUMAaEeT
3"Hauenue true unmu NULL. Tak Kak pe3yjabTaTOM MHOTHX BhIpaxkKeHuit c¢ omepanHpmamu NULL G6ymeTt
3"Hauenue NULL, Takue orpaHndeHus He O6yayT nmpensTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONOEI He conepkuT 3HaueHuss NULL, MOKHO UCTI0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He mompmepzKuBaeT OrpaHMYeHUss CHECK, KOTOphle oOpalaioTcs K HaHHBIM, He
OTHOCSIIIMMCSI K HOBOM WM H3MEHEHHOW CTpokKe. XOTS OrpaHMYeHHMe CHECK, Hapyllalollee
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9TO MPABUIO, MOXKeT paboTaTh B IMPOCTHIX CIIy4asX, B 00OIeM Ciydae Helb3si TapaHTUPOBaTh,
yTo 0a3a JaHHBIX HEe HNPUOET B COCTOSHHE, KOTHA YCJIOBHE OTPAaHUYEHHUS OKaxKeTCs JIOKHBIM
(BcmemcTBHUE TMOCHEOYIONIUX H3MEHEHHUH OPYTHX YYacTBYIOIIMX B €ro BHIYHCJIEHHH CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHHUE BHITPYKEHHHEIX TaHHBIX MOXKET 0Ka3aThCs HEeBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBIIEHHUS BO3MOXKEH COOM, Haxke eCIH IIOJIHOEe COCTOsiHKMe 0a3bl JaHHBIX COTJIaCyeTCsl C
YCJIIOBHEM OTPaHUYEHHUSsI, 10 HPUYHHE TOTO, YTO CTPOKHU 3arpyzKal0TCs He B TOM IIOPSOKe, B KOTOPOM
9TO yciaoBue OymeT coOmomaThcsa. IToaToMy mjIsi ompemesieHHs OTPaHUYEeHHH, 3aTparuBalOIINX
OPYyTHE CTPOKU U OPyTHue TabJIUIIEI, UCIIOJIE3YUTE OrpaHuYeHUsI UNIQUE, EXCLUDE MM FOREIGN KEY,
€CJIM 3TO BO3MOXKHO.

Ecnu BaM He Hy’KHA MOCTOSIHHO MOAIePKUBaeMasi TapaHTHUsI LIeJIOCTHOCTH, a JOCTATOYHO Pa30BOM
TIPOBEPKH HOOABIIEMOM CTPOKHU 10 OTHOLIEHUIO K IPYTUM CTPOKAM, BBl MOXKETE Pean30BaTh 9Ty
IIPOBEPKY B COOCTBEHHOM Tpurrepe. (ATOT MOAXOM HMCKIIOYAET BHIIIEOTHCAHHBIE TTPOGIEeMbI ITPU
BOCCTAQHOBJIEHUHU, TaK KaK B BHITPy3Ke pg dump TPUTTEPHl BOCCO3HTAIOTCS IOCJIe Mepe3arpy3Ku
OAHHBIX, ¥ TO9TOMY 3Ta MPOBepPKa He OymeT melCTBOBATh B IMIPOIIECCE BOCCTAHOBIIEHUS.)

IIpuMmeyanue

B Postgres Pro mpepmonaraeTcs, 94TO yCIOBUS OTPAHUUYEHUN CHECK SBJISIOTCS IIOCTOSHHBIMU, TO
€CTh IIPHU OOWHAKOBEIX NAHHBIX B CTPOKE OHM BCErga BBIOAIOT OJII/IHaKOBHﬂ pe3ylbTar. HNMeHHO
9TUM IPEeAOoJIOKEeHNeM OIIPaBObIBAETCS TO, UYTO OTPAaHWYEHUSI CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBIeHUM WM M3MEHEHUUM CTPOK, a He IpU KaxaoM obpamenum K HuM. (IIpuBeméHHOE
BHIIIIE IpEeAynpeXaeHue 0 HeJOIIyCTUMOCTU oOpaIieHuil K ApyruM TabiauilaM SABJISEeTCSI YaCTHHIM
CIIe[CTBUEM 3TOTr'0 IIPEAIONI0XKEHUS.)

OpgHaKO 3TO IIPEeAroyoXKeHWe MOXKEeT HapyIlaThbCsd, KaK 4dacTo OBIBaeT, KoTrhga B BHIPAXKEeHUU
CHECK MCHOJIL3YeTCS MOoIb30BaTeIbCcKas (PyHKINS, ITIOBeJeHNe KOTOPOM BIOCIENCTBUY MEHSIETCH.
Postgres Pro He 3ampelraeT 5TOro, U €ClIu CTPOKM B Tabnulle IepecTaHyT yOOBIETBOPSATH
OTpPaHWYEHUI0 CHECK, 3TO OCTaAHETCsI He3aMedYeHHBIM. B WTOre nOpu IONBITKE 3arpy3uThb
BEITPY2KEHHEIE TI03XK€E [JaHHBIE MOTYT BO3HUKHYTH IpoO6JieMbl. [loaToMy mopmoOHBEIE M3MEHEHUS
PEKOMEHIYeTCsI OCYLIIEeCTBIAThH CledylomuM o6pa3oM: yOaluTh OorpaHUYeHue (MCIOIb3ys ALTER
TABLE), U3MEHUTH OIIpefeieHre QYHKIINY, a 3aTeM IIepeco3maTh OrpaHUYeHNe TOU Ke KOMaHOou,
KOTOpas IIPU 3TOM IIEPETIPOBEPUT BCE CTPOKHU TaAOJIUIIHL.

5.3.2. OrpaHuuyenusa NOT NULL

Orpannuenue NOT NULL mpocTo yKas3blBaeT, YTO CTOJIOLy Helb3s OpucBauBaTh 3HadeHume NULL.
[Tpumep cuHTaAKCHUCA:

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

)i

Orpannuenue NOT NULL Bcerpma 3amnuchIBaeTcs KaK OTrpaHHYeHUe CTonblla U (PyHKIMOHAILHO
9KBHUBAJIEHTHO OTPAHUYEHUIO CHECK (mMg_cronbpya IS NOT NULL), HO B Postgres Pro sBHOe orpaHu4YeHue
NOT NULL pabotaet 60siee 3¢ deKkTuBHO. XOTsI Y TAaKOM 3aIllMCH €CTh HEJOCTAaTOK — HAa3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeJb34.

EcTecTBeHHO, Aysi cTONMOLIa MOXKHO OTPEHOENIUTh OOJIbIle OJHOTO OTpaHuYeHwus. [[JI 9TOTO UX HYXKHO
IIPOCTO yKa3aTh OMHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
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)i
IMopsimok 3meck He uUMeeT 3HA4YeHWs, OH He 005S3aTelbHO COOTBETCTBYET IIOPSIOKY IITPOBEPKH
OTpPaHUYEHUU.

[ orpaHu4YeHUsT NOT NULL eCcTh U obOpaTHOe: orpaHuYeHHe NULL. OHO He O3HaAdaeT, YTo CToJbel]
IOJIKEeH MMeTh TolnbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMBICTIeHHO. CYyTh e ero B IPOCTOM
yKa3aHuH, 4yTo cTosbel] MoxkeT uMeTh 3HaueHue NULL (3To nmoBemeHue no ymondaHuio). OrpaHuyeHue
NULL OTCyTCTBYeT B cTaHgapTe SQL ¥ UCIONIb30BaTh €ro B IIEPEHOCHUMBIX IIPUIJIOXKEHUSIX He clenyert.
(Ouo Onmo mobGaBnmeHo B Postgres Pro TOMBKO OJII COBMECTHMMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OpHaAKO HEKOTOPEHIE IT0JIb30BATENIH TI00ST €r0 UCII0/Ib30BaTh, TaK KAK OHO IT03BOJISET JIETKO IEPEKII0YATh
orpaHvYeHus B ckpunrte. Hanpumep, Bbl MOXKeTe Ha4aTh C:

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

)i

¥ 3aTEM BCTABUTH KIIIOYEBOE CJIOBO NOT, Tie moTpebyeTcs.

IToocka3ka

ITpu mpoeKTUpoBaHUK 0a3 HAHHEIX Yallle BCEero OOJBIIMHCTBO CTOIOIIOB MOIXKHEI OHITH IOMEYEHE
kak NOT NULL.

5.3.3. OrpaHu4YeHMUs YHUKANIbHOCTH

OrpaHUYeHUST YHUKATbHOCTY TaPAHTUPYIOT, YTO HAaHHLIE B ONTPEeNeIEéHHOM CTOJIOLE UJTH TPYIIe CTOMOIIOB
VHUKAJIbHEI CPEeU BCEX CTPOK Tabnuilkl. OrpaHUYeHue 3aMUCHIBAETCS TakK:

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

)

B BUOE OrPaHUYEeHUA CTOJ'I6U,'a M TakK:

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

UNIQUE (product_no)
)
B BHe OTPaHUUYEHUSA TAOTHUITHI.

YToOH OIpefesuTh OTrpaHWYeHHEe YHUKAIBHOCTH [JIs TPYINH CTONOITOB, 3alWIINTE €ro B BHUIE
OTPaHUYEHUS TAOIUITH, IEPEeYUCIIUB UMEHa CTONIOIT0B Yepe3 3amlsTyo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHuWYeHMe yKa3hlBaeT, YTO COYeTaHWe 3HAUEHUU IePEeYUCIeHHBIX CTOJIOIOB AOMXKHO OBITH
YHUKAJIbHO BO BCel Tabiulle, TOrga KakK 3Ha4eHMs KaXK0oTo CTOJIOIa 10 OTOEIbHOCTY He [OXKHEI OBITh
(1 06B1YHO He 6YOyT) YHUKAIbHBIMU.

Brl MOXKeTe Ha3HAYUTD YHHUKAJIBHOMY OIr'DaHUYE€HUIO UM OOBIYHEIM 06pa30M:
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CREATE TABLE products (
product_no integer CONSTRAINT must_be_different UNIQUE,
name text,
price numeric

)i

IIpH HOG&BHGHHH OrpaHHUYEeHHNsA YHUKAJIBHOCTHU 6YﬂeT ABTOMaATH4Y€CKH CO30aH YHHKaHHHHﬂ UHOEKC-B-
oepeBo Ojisd CTOHGHa UJIN T'PYIIITHL CTOH6LIOB, IIepPeYdYrCJIEHHBIX B OTPAHUYEHHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHdgIIeeCsa TOJIBKO Ha HEKOTOPhIE CTPOKH, HEJIb34d 3allMCaTh B BHOE OI'DaHUYEHUA
YHHKaHBHOCTH,OHHaKOTaKOGyCHOBHe]MOHGK)YCT&HOBHTB,CO3HaBYHHKaHBHBﬂiqaCTHQHbﬁiHHﬂeKQ

Boob1e roBopsi, orpaHUYeHHEe YHHUKAILHOCTH HapyIIaeTCs, eCiu B TabJIuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHWsS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudYeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEeHMM HHKOTrOa He CYHTAIOTCS PaABHBEIMH. JTO O3HAYaeT, YTO Oaxe MIpH
HaIW4YWKU OTPAaHUYEHHUS YHUKAJIbHOCTH B TaOIMIle MOXKHO COXPAHUTL CTPOKU C OyOIUPYIOITUMHCS
3HaYeHUAMH, eciau oHu comepzkaT NULL B oOgHOM MM HECKOJLBKHX CTOJIOIAX OTPaHHUYEHHS. ITO
TIoBefleHre COOTBEeTCTBYeT cTaHmapTy SQL, Ho Mer cibimanu o CYB]I, KoTopeie BemyT ceOsi Io-Opyromy.
HmMmeliTe B BUOy 9Ty 0COOEHHOCTh, pa3pabaThiBasi IEPEHOCHUMEBIE TPUIIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3YIOIIN eT0 CTOJIOEI] MIH IPYIIIIa CTOJIO0B MOXKET
OBITh YHUKAJIPHBEIM UOeHTU(MUKATOPOM CTPOK B Tabsuie. [Ins 3Toro TpebyeTcs, YTOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANIbHBIMY 1 OTIUYHBIME OT NULL. TakumM o6pa3oM, TaGIHUIBI CO CIEOYIOMIUMU IBYMS
onpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TaHHBIE:

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

)i

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

)i

HepBI/I‘-IHbIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6I_IOB,' CHUHTAKCHC IIOXO02K Ha 3alluCh OFpaHI/I‘IeHI/IfI
YHHUKAJIBHOCTH:

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

ITpu moGaBIeHUM MMEPBUYHOTO KITI0OYa aBTOMATHYECKH CO3[MAETCS YHUKAIILHBIM WHOEKC-B-mepeBo mis
cToJI011a UIX TPYIITEI CTOIOIOB, IEPEYNCIIEHHBIX B IEPBUYHOM KJTI0Ye, U TaHHbIE CTOJIOIBI ITOMEYa0TCs
KakK NOT NULL.

Tabnuila MOXKET HMEeTh MaKCHMyM OOWH IIEPBUYHBIM K4, (OrpaHMYeHUN YHUKAJIbHOCTH U
orpaanderul NOT NULL, koTophsle QyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI IIEPBUYHLIM KJII0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HA3HAYUTh OTPAaHUYEHNEM MMEPBUYHOT0 KJII0Ya MOXKHO TOJIBKO OOHO.) Teopus
PeNSUMOHHBIX 0a3 MaHHBIX TOBOPUT, YTO MEPBUYHBIN KIII0Y MOJIKEH OBITh B KaxKmou Tabnuile. B Postgres
Pro Takoro xxécTtkoro Tpeb6oBaHUS HET, HO OOBIYHO JIy4Ille €My CIIed0BaTh.

[NepBuYHBEIE KIIOYH IIONE3HHI U [OJIsI JOKYMEHTHPOBAHUS, U [JIsI KIMEHTCKUX IPUIoX)KeHu. Hampumep,
rpad®uYeCcKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TaOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb IMEPBUYHBIM KIII0YW TAOIHIIE, YTOOBI OJHO3HAYHO HUOEHTHUGUIIMPOBATH €€ CTPOKH.
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INepBuYHBIE KITIOYN HAaXOOAT U Apyroe npuMeHeHue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOIHIle
OIIpeHeNisieT IeJIEBBIE CTOJIOLEI IO YMOTYAHUIO OJISI CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.3.5. BHelwlHue Ka4u

OrpaHuuYeHWe BHEITHETrO KITI0Ya yYKa3bIBAeT, YTO 3HAYEHUS CTOJIOUA (MM TPYIIHI CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOM CTPOKe IOPYrod Tabnuibl. 9TO HaA3BIBAETCS CCblAO0YHOU
Ue/10CMHOCMbI0 IBYX CBSI3AHHBIX TAOITHII.

IlycTh y Bac yke ecThb Tabiuiia IPOLyKTOB, KOTOPYIO Mbl HEOOHOKPATHO UCIIONIb30Bald PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
HaBafITe IIPEOIIOJIOZKKUM, 4YTO Yy BaC €CThb Ta6nnua C 3aKad3aMHu 3THUX IIPOAYKTOB. Mur XOTHUM, YTOOHL B
TabuIle 3aKa30B COOEePKaJIUCh TOJIBKO 3aKa3bl A€M CTBUTETEHO CYIIIECTBYIOIIUX MTPOAYKTOB. [103TOMY MBI
ompeneinnuM B Hel OrpaHHNYE€HNEe BHEITHET O KJII04Ya, CChIJIAIOIIEeeCa Ha Ta6J'II/IHy IIPOOYKTOB:

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

)i

C TakKuM OrpaHUYEHHEM CO3aTh 3aKa3 CO 3HAUYEHHEM product_no, OTCYTCTBYIOIIUM B Tabnuile products
(1 He paBabiM NULL), 6ymeT HEBO3MOZXKHO.

B Takoii cxeme Tabnuiy orders Ha3BBAWOT NOOYUHEHHOU Tabnumed, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3HBAIOT TaK JKe IOOYMHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBIM).

IMpemrimyiIyio KOMaHAY MOXKHO COKPATUTh TaK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CTb, €CJIM OIYCTUTh CIIMCOK CTOJIOIIOB, BHELTHUY KJII04 OyAeT HesIBHO CBSI3aH C IIEPBUYHBIM KIII0YOM
TJIaBHOM TAOJIHIIHL.

OrpaHquHmo BHEIIIHET O KJII04Ya MO2KHO HAa3HA4YUTh UMS CTaHOAPTHBEIM CIIOCOOOM.

BHemHUM KJII0Y TaK:Ke MOXKET CChIJIaThCS Ha rpynmny CTOJ'IGI_[OB. B sTtom CJlIy4ae ero Hy>KHO 3alliCaThb B
BHUOE OOBIYHOTO OrpaHU4YEHUuA Ta6J'II/II_IBI. HaanMep:

CREATE TABLE tl1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YMCIIO ¥ THUIIHI CTOJIOIIOB B OTPAaHWYEHHUU MOJXKHBEI COOTBETCTBOBATL YHCIIy U THUIIAM
IIeJIEBBIX CTOJIOIIOB.

HWHorma mMeeT CMBICH 3afaTh B OrPaHUYEHUWN BHEIITHETO KJII0Ya B KaYeCTBe «OPYroid TaOIHIIBI» Ty Ke
TabIUITy; TAKOM BHEIIHMI KJTIOY Ha3kIBAETCS CCblAAoW,UMCc Ha cebs. HampuMep, eCiiv BBl XOTUTE, YTOOHI
CTPOKY TaOJIUIIEI IPECTABIISIIN Y3/Ibl IPEBOBUIHON CTPYKTYPHI, BBl MOXKETe HaIllucaTh
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CREATE TABLE tree (
node_id integer PRIMARY KEY,
parent_id integer REFERENCES tree,
name text,

)i

I y371a BEpXHEro ypoBHS parent_id OymeT paBed NULL, Ho 3anucu ¢ oTnudHbIM OT NULL parent_id
OyOyT CChUIAThCSA TOJIBKO Ha CYIIECTBYIOIINE CTPOKMU TaOJIMUIILL.

Tabmnuila MOXKeT ComepRaTh HECKOJILKO OTPAHUYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBSI3HM TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOTMM. CKaXkeM, Y BaC eCTb TaOIUIlBl MPOAYKTOB ¥ 3aKa30B, HO Bl XOTHUTE,
4yTOOBI OOWH 3aKa3 MOT COOepP2KaTh HECKOJIBKO ITPOAYKTOB (4YTO HEBO3MOZXKHO B IIpeawIAyInei cxeme). s
9TOr'0 BH MOZKETE HCII0Ib30BaTh TAKYI0 CXEMY:

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

)i

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

)i

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

)i

3aMeThTe, UTO B IIOCIIETHEN Ta6n1/1ue HepBI/I‘-IHBII‘;I KJIIOY IIOKPHEIBA€T BHEIIITHKWE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHUE KUY 3alpelaloT CO3JaHUe 3aKa30B, He OTHOCAIIUXCSI HU K OOHOMY
npopykTy. Ho 4To memaTe, eCny IOCJIE CO3JaHUS 3aKa30B C OIPENENIEHHBIM IIPOOYKTOM MBI 3aX0TUM
yoanuth ero? SQL cmpaBUTCS C 3TOM cuTyauumeid. MHTyunus moacKasblBaeT ClleAyollne BapUaHTHI
IOBEeOEeHUs:

e 3ampeTuTh yhaneHue IPoayKTa
A yx[aJ'II/ITb TaK¥XXe CBJA3aHHBIE 3aKa3bl
e Yro-TO eme?

[nst uamoCcTpaluu JaBaiTe peanu3yeM CIEAyoIlee MOBEeOeHue B BHINIENTPUBEOEHHOM MpUMepe: Mpu
TIOTLITKE yOANeHus TPOAYKTa, Ha KOTOPHIM CCHIJIAIOTCS 3aKal3bl (Yepe3 Tabnuily order_items), MEI
3ampeIraem 3Ty oneparnuio. Eciu ke KTO-TO TTOMBITAETCS YAATUTh 3aKa3, TO YOAJIUTCS U eT0 COOEPKUMOE:

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

)i

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

OrpaHuYHMBaINIMe ¥ KaCKafHble yaajleHUs — [aBa Haubojee PacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajleHHe CBSI3aHHOM CTPOKM. NO ACTION O3HAYaeT, UTO €CJIM 3aBUCHUMbIe CTPOKU
MIPOIOJIKAIOT CYIIEeCTBOBATh IPH IIPOBEPKE OTpPAaHUYEHHS, BO3HHKAET olubKa (3TO IIOBeOeHue IIo
ymosidaHuio). (['MaBHBEIM OTIMYMEM 3THX [OBYX BAapPUAHTOB SIBIISIETCS TO, YTO NO ACTION HO3BOJISIET
OTJIOXKUTh ITPOBEPKY B ITPOLIECCE TPAH3AKIINU, & RESTRICT — HET.) CASCADE YKa3bIBaEeT, YTO IIPU YIaIeHUU
CBSI3@HHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAYT Tak Ke aBTOMaTU4YeCKHU yHaJjieHbl. ECTh eIlé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipm ymameHUM CBSI3aHHBLIX CTPOK OHM Ha3HAYalOT 3aBUCHUMBIM CTOIOIIAM
B MomuyuHEHHOM Tabnuile 3HaveHuss NULL unu 3HaYeHUs IO YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTe,
4YTO 9TO He OyHmeT OCHOBAaHMEM [Jisi HapyllIeHUs orpaHmdyeHui. HampumMmep, eciu B Ka4yeCcTBe OeHUCTBUS
3aflaHo SET DEFAULT, HO 3HAUEHHE 10 YMOJTYaHHUIO He yOOBIETBOPSET OrPaHUYEHHUIO BHEITHETO KITI0Ya,
oIepalys 3aKOHYUTCSA OITHOKOM.

AHanoru4Ho YKa3aHHUI0 ON DELETE CyIIeCcTByeT ON UPDATE, KOTOpPOe€ CpaﬁaTBIBaeT IIpPU U3MEHEHHNU
3ddaHHOT' O CTOJ'IGI_[a. HpI/I 9TOM BO3MOZKHBIE MENCTBUS Te Ke, a CASCADE B JaHHOM CJIydae O3Ha4aeT, 4TO
N3MeHEHHBIe 3HAaUYeHHUSI CBSI3aHHBIX CTOJ'I6I_[OB 6y,'E[YT CKOITMPOBAHEI B 3aBUCHUMBIE CTPOKH.

OOGHIYHO 3aBHCHMasi CTPOKa He HOJI?KHA yHOBIETBOPSATH OTPAHUYEHUIO BHEITHETO KITI0Ya, eCJIM OOUH U3
CBsI3aHHHIX CTOJNO1I0B comepkuT NULL. Ecnu B 00bsIBIeHME BHEITHEr0 Kilio4ya mobaBieHo MATCH FULL,
CTpoKa OyaeT yIOOBIETBOPSTb OTPAaHUYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIE CTONOIEI paBHEI NULL (TO
ecTb Ipu pa3HbX 3HadeHUAX (NULL u He NULL) rapaHTUpPyeTCS HEBBHIIIOJIHEHNE OTPaHUYEHUS MATCH
FULL). Eciiu BEI XO0THTE, YTOOBI 3aBUCUMBIE CTPOKU HE MOTIM U30eXkKaThb ¥ 9TOI0 OTPaHNYeHust, OOBSIBUTE
CBSI3aHHBIE CTOJIOIBI KaK NOT NULL.

BHemrHu# KJI0Y [OJKEH CCHIIATHBCS Ha CTOJOIL, 0Opa3ylomue MEPBUYHBIA KITI0Y WU OTPAaHUYEHUE
VHUKAJIPHOCTA. TakuM 00pa3oM, [ CBA3aHHBEIX CTOJIONOB Bcerma OYOeT CyLIIeCTBOBATh HHOEKC
(ompenen€HHBIM COOTBETCTBYIOIIUM MEPBUYHBIM KIIIOYOM WM OTPaHUYEHUEM), a 3HA4YUT IIPOBEPKU
COOTBETCTBUS CBSI3aHHOM CTPOKM OyOyT BRIIOMHATHCS 3¢ derkTrBHO. Tak KaK KOMaHALI DELETE IJIsI CTPOK
TJIaBHOM TaONUIEI UKW UPDATE IJIg 3aBUCHUMEIX CTOJIOIOB IMOTPEOYIOT MPOCKAHUPOBATh MOOUUHEHHYIO
TabIUITy U Ha¥TH CTPOKM, CCHIJIAIOIIMECS Ha CTapble 3HAYEeHUS, I0JIe3HO OyOeT UMEeTb MHMAEKC U I
TMMOOUYMHEHHHBIX CTONOIIOB. HO 9TO HYXKHO He BCerga, U CO37laTb COOTBETCTBYIOIIUN MHIEKC MOXKHO IIO-
pa3HoMYy, MMO3TOMY OOBSIBJIEHUME BHEITHETO KJIloYa He CO3[aéT aBTOMAaTHYEeCKHW UHMAEKC IO CBSI3aHHBIM
cTONI0IIaM.

ITogpobHee 006 M3MeHeHWU M yOaJleHUM NOAHHBIX paccKal3blBaeTcd B [7aBe 6. BBl Takke MoxkeTe
nogpoOHee y3HATh O CUHTAKCHUCe OTpaHUYeHUN BHeITHeTo Kirtodya B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIDYEeHUs

OrpaHuYeHUS-UCKITIOUEHHUsI TapPaHTUPYIOT, YTO IIPM CPaBHEHWHU JIIOOBIX OBYX CTPOK II0 YKa3aHHBEIM
CcTOJIOIIaM MM BHEIPAzKEHUSIM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I mobaBIeHUH OrpaHNYeHHUA-UCKIIIOYEHU A GYHGT aBTOMaTH4YECKH CO3JaH MHOEKC TOro THUIla, KOTOpBIfI
YKa3aH B 00 bSIBIIEHUH OrpaHHUYEeHUd.
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5.4. CucteMHble cTonoubl

B kaxkmpoit TaGJ'II/II_Ie €CTh HECKOJIBKO CUCMEeMHbIX CmOﬂ5LL06, HEeABHO OHpeJIeHéHHBIX cucteMou. Kak
CjieoCTBue, UX MMEHa HeJIb34d KUCIIOJIb30BATh B Ka4YeCTBE UMEH TO0JIb30BaTENbCKUX CTOHGLIOB. (3ameTnTE,
YTO I3TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIX HUMA KIJIIOYE€BBIM CJIOBOM HJIM HET; 3aKJIIOYE€HUE HMMEHU B
KaBRIYKH HE IIOMOXKEeT n30exkaTh 3TOT0 Ol"paHI/I‘-IeHI/ISI.) ot CTOJ'I6]_[BI He OOJIZKHEI BacC 68CHOKOI/ITB, BaM
JIUIITB OJOCTAaTOYHO 3HATH 00 ux CyllieCTBOBaHHUH.

oid
HNpenTtudurkatop oobekTa (object ID) oist CTPOKHU. DTOT CTONIOEI] HIPUCYTCTBYET, TOJILKO eCJIu TabIuia
OblyTa cOo3maHa C yKalaHWeM WITH OIDS, MM eCJIi B MOMEHT e€ co3faHus Oblla yCTaHOBJIEHa

nepeMeHnHas KoHurypanuu default with oids. 3ToT cTonbelr umMeeT THN oid (C TEM Ke UMEHEM, UTO
U caM crtonberr); moapobHee 00 aToM Tune cMm. Pa3mern 8.18.

tableoid

Npentndukatop o6beKTa OJId TaOIUILI, COIepKalled CTPOKY. DTOT CTOI0el] 0COOEHHO MOJIe3eH ISt
3aIpoCcoB, UMEIOIIHUX OeJji0 C uepapxuel HaciaemoBaHus (cM. Pazmen 5.9), Tak Kak 6e3 HEro CiIoxKHO
OIIpenenuTh, U3 KakKou TabmuIlkl BeIOpaHa CcTpoka. CBsA3aB tableoid co cTONOIOM oid B Tabmuile
pg_class, MOXKHO OyIOeT IMOTYyYUTDh UMS TaOIHITHL.

xmin

UpenTtudukatop (Kom) TpaH3akIiuu, NoOaBUBIIEH CTPOKY 3TOM Bepcuu. (Bepcus CTpoKu — 3TO €€
WHOVBUOYaIbHOE COCTOSTHUE; NPHU KaXX[0M U3MEHEeHUHU CO3TaE€TCsl HOBas BEpPCHUS OOHOM U TOU Ke
JIOTUYECKOU CTPOKMU.)

cmin

Homep KomaHAwl (HayuHasi C HYJISI) BHYTPU TPaH3aKUMWU, H0OaBUBIIEH CTPOKY.

Xmax

HNpeHTuduKaTOp TpaH3aKIWM, yOaluBlied CTpoKy, unu 0 Ons Heymal€éHHOM BEPCUU CTPOKHU.
3HaueHHe 3TOTO CTOJIOIMA MOXKET OBITh HEHYJIEeBBIM M OJISI BUOUMON BEPCHUHU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO yOaJsdiolnasi TpaH3akKIMWs emé He Obljla 3a¢UKCHPOBAHA, WM yOaleHue OBbLIO
OTMEHEHO.

cmax

HOMep KOMaH[OEI B y;:[anmou.[eﬁ TPAH3aKIOUHU UJIX HOJIb.

ctid

du3nUecKoe pacHojioKeHre JaHHOW BEePCUM CTPOKHU B Tabmuile. 3aMeThTe, YTO XOTS II0 ctid MOXKHO
O4YeHb OBICTPO HAWTHU BEPCHUIO CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPU BHIIIOTHEHWHU VACUUM FULL.
TakuMm oOpa3oM, ctid HENb3s MPUMEHSTh B KaYeCTBE MOITOCPOYHOT0 HUAeHTH(UKaTOpa CTPOKU.
s ugeHTHGUKAIIUY JIOTUYECKUX CTPOK JIydlle HCIIonb30BaTh OID umm maxe MOIIOTHUTEIbHBIN
mocrnenoBaTeIbHBIM HOMED.

Komer OID mpepncTaBiisaioT coboii 32-OuTHBIE 3HAYEHUS M BHIOMpPAIOTCs M3 eguHoro ains Bceidt CYBII
CUé€TyuKa. B GOJIBIIUX UJTU HONTOKUBYIIUX 6a3axX JaHHBIX 9TOT CYETYUK MOXKET IOUTHU 10 Kpyry. Takum
o0pa3oM, He PEeKOMEHyeTCs PacCYUTHIBaTh Ha YHUKaJbHOCTL OID, ecnu TONBEKO BH He obeclieuynTe eé
IOMOJIHUTENBFHO. ECIIM BaM HYKHO UAEHTUDUIIMPOBATb CTPOKU TaBJIMIILI, HACTOSATEILHO PEKOMEHYETCS
HMCIIONIb30BaTh ITOCIeOOBaTeNbHOCTH. OOHAKO MOXKHO MCIIOJIB30BaTh M Kombl OID, mpu BHEIIOTHEHUU
CIIEOYIOIIUX YCIIOBUM:

e Korpga mns umeHTHPUKAINK CTPOK Tabmul npuMeHseTcs OID, B KaxXOo# TaKoi TabmIuile qOIKHO
Cco3maBaThCs OTPaHUYEHUE YHUKAIbHOCTH mys cTonbiia OID. Korga Takoe orpaHUuYeHUe
VHUKAJIbHOCTH (MJIM YHUKAJILHBIN HHOEKC) CYIIECTBYET, CUCTEMA T03a00TUTCS O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIIAJ C yKe cyllecTByomuMU. (KoOHEYHO, 3TO BO3MOKHO, TOJILKO €CITHU
B TabOnulle MeHbIIIe 232 (4 MUIIMAPOOB) CTPOK, a Ha MPAKTHKE TAOIHUIILI JOJIXKHEI OBITE TOPa3no
MEeHbIIle, MHaYe MOXKeT IT0CTPafaTh MPOU3BOOUTEILHOCTh CHCTEMEI.)
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* Huxkorpa He crmegyeT paccuuThiBaTh, 4To OID GyoyT YHUKANIBHEL CPeOdu BCEX TaOJIUIl; B KaUeCTBe
rrnobanbHOro uneHTudUKaTopa B paMKax 6a3bl JaHHBIX UCIIONIB3YyHTe KOMOMHANMIO tableoid u OID
CTPOKH.

* KonHeuHO, Bce 3TH TaOIUIIBI [OIKHBI OBITh CO3MaHBI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUIo ToAapa3yMeBaeTcs WITHOUT OIDS.

HNpoeHTuGUKATOPH TpPaH3aKUUM TakKxXKe SBASIOTCS 32-OMTHRIMU. B monroxusyiielt 6a3e OaHHBIX OHU
MOT'YT IOUTH II0 KPYT'y. ITO He KPUTUYHO IIPU IIpaBUIbHOM obcnyxkuBanuu b]l; mogpobHee 00 3TOM CM.
I'maBy 23. OgHakKo mojaraThCsa Ha YHHKaIbHOCTh KOOOB TPaH3aKIUW B TeUYeHUE OIIUTEIbHOTO0 BPpEMEHU
(mpu Gonee yeM MUINIHUApIOe TPaAaH3aKIIUM) He CIIeayeT.

HpoenTrdUKaTOPE KOMaHM Takxke 32-OMTHBIE. ITO CO3WAET KECTKUH JIMMUT Ha 232 (4 munnuapga)
KoMmaHpO SQL B omHO# TpaH3akiuu. Ha mpakTuke 3TO He mpobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCiIa
KoMmaHp SQL, a He KonnuecTBa oOpabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJIBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUECKH U3MEHSIOT ComepRuMoe 0a3bl JaHHBIX.

5.5. NI3aMeHeHue Tabnuy,

Ecnu BHI co3manu TAOMHIIEL, a 3aTeM IIOHSIIH, YTO OOIIYCTHIIH OIIMOKY, MM M3MEHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHUsI, BB MOXKeTe yIalIuTh eé U CO3TaTh 3aHoB0. Ho 3T0 OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIH €C/IHM Ha Heé CCBhUIAIOTCS Opyrue oObeKThl 0a3bl JaHHBIX (HAITpuMep, 110
BHeIlIHeMy Kiiouy). ITosTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI OJIsT MOOHU(PUKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCsS OT U3MEeHEHHUS HaHHBIX, COOepzKalluxcs B TabIuIe: 30ech MBI
o6cyxOaeM MOOU(PUKAIINIO OIIpedeIeHUusT, UIX CTPYKTYPHI, TaOJIHIIE.

Br1 moxkerTe:

¢ JloGaBmIsATL CTOIOIIBI

e VmansaTh CTONIOIIRI

e JloGaBnsATh OTPAHUYEHUSA

e VpansaTh orpaHUYEHUs

e H3MeHSATh 3HAUEHUS 0 YMOTYAHUIO
e H3MeHSITh TUIILI CTOIOIIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TleperMeHOBBIBAThH TAOIMIIEI

Bce aTu medCcTBUS BHINOIHSAIOTCS C moMoInbio KoMaHOe ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.5.1. Nlob6aBneHue crondbua
IDo0aBUTL CTOJIOEI] BEI MOZXKETe TakK:

ALTER TABLE products ADD COLUMN description text;

HoBrl#l cTon6ell 3al0IHIeTCSA 3afaHHbIM [IJIs Hero 3HaYeHueM [0 yMordaHuio (unu 3HauenrneM NULL,
eciy BBl He mo0OaBUTe yKa3aHue DEFAULT).

ITpu 9TOM BBl MOXKETE CPa3y OIpPeHeIuTh OrPaHUYEHUS CTOJIOIa, UCIIOIb3YS OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom fmerne 3mech MOXKHO HCIIOIb30BaTh BCE KOHCTPYKIIMHM, OOIIYCTHMEIE B ONpeIeNieHuH CTOJOIa
B KOMaHJe CREATE TABLE. [IOMHHTe OOHAKO, YTO 3HAUYEHHE II0 YMOJIYAHHUIO HOJIZKHO YIOBJIETBOPSATH
MaHHBIM OTPAHMYEHUSM, UTOOBI OIepalius ADD BBIIOIHHJIACH YCHEITHO. Bl Takxke MOXKeTe CHadana
3aMO0JIHUTh CTOJIOEI] IIPABUJILHO, a 3aTeM NOOABUTEL OTPaHHYEHHUS (CM. HHUXKeE).

ITogcka3ka

[ob6aBnenme cTonbiia Co 3HAYEHUEM 10 YMOITYaHUIO IPUBOIUT K U3MEHEHUIO BCEX CTPOK TaOIMITEL
(B HmX OymeT coxpaHeHO HOBoe 3HadeHue). OOHAKO ecliM 3Ha4YeHHe 110 YMOJIYAHUIO He YKa3aHo,
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Postgres Pro moxker oboiiTuck 6€3 puamueckoro maMeHeHus. 1109ToMy, ecinu BBl IJIQAHUPYETE
3alIOIHUTH CTOJIOEI] B OCHOBHOM HE 3HAYEHUSIMU 110 YMOJTYaHUIO, Jiyulre 6ymeT moO6aBUTh CTOIOEI]
0e3 3Ha4YeHUS 10 YMOJIYaHUIO, 3aTEM BCTaBUTh TpebyeMble 3HaUEeHUs C IIOMOIILI0 UPDATE, @ II0OTOM
OIlpelNeNnuTh 3HaYeHNe 10 YMOI9YaHU0, KaK OIMCaHO HUXKE.

5.5.2. YpaneHue ctonObua
YJIaJ'[I/ITB CTO.TI6eLI MOZKHO TakK:
ALTER TABLE products DROP COLUMN description;

IlaHHEIE, KOTOPBIE OBUIM B 3TOM CTOJIOIE, HCYe3aloT. BMecTe co CTONOLOM yHansioTCs U BKITIOYAOIINe
ero orpanuyeHus Tabnuiel. OQHAKO eCJIH Ha CTOJIOeI] CChIJIaeTCsI OTPaHNYeHYe BHEIITHET 0 KJTIo49a APyTon
tabnuiel, Postgres Pro He ymanuT 3To orpaHUYeHue HesIBHO. Pa3pemuTs yoaneHue BceX 3aBUCSIINX OT
3TOr0 CTO0I0Ila 00BLEKTOB MOXKHO, 00aBUB yKa3aHKe CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO MeXaHu3M, CTOSIIIUHI 3a 9TUM, OnUCHIBaeTcsa B Pasmesne 5.13.

5.5.3. lobaBneHune orpaHnyeHun
HJ’IH JIOﬁaBJIeHI/IH OIrPaHNYEHUA UCIIOJIb3YETCA CUHTAKCUC OT'PaHUYEHUA TaGHI/II_U:I. HaHpHMep:

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

REFERENCES product_groups;

YTo6el mob6aBuTh orpaHndernne NOT NULL, koTopoe Hesb3s 3allcaTh B BUOE OTPAHHUYEHHUS TAOIHITH,
HUCIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHnyeHWe OPOXOOUT TPOBEPKY aBTOMATUYECKHM u OymeT [moOaBIeHO, TONBKO €CIU  eMY
YIOOBIETBOPSIOT JAHHBIE TAOTUIIH.

5.5.4. YpaneHue orpaHu4eHus

HJIH YJZ[EU'[eHI/IH OrpaHWYeHNsd BBI OOJIZKHBI 3HATh €0 HUMH. Ecnu BB HeE IIpucCBauBaJinu eMy umsd, 9TO
HEesIBHO cHejlajla CUCTEMa, U BBl [IOJIXKHBI BRIICHUTDH €T0. 30eCh MOXKeT OBLITh IToJjie3Ha KoMaHma psql \d
uMg_rabnune (MM OPYTHE IIPOrPaMMEI, ITOKa3bIBalolue MOgpoOHYI0 mHGOpMAaIuWioo 0 Tabnuilax). 3Has
UM, BBl MOXKETE HCIIOIb30BaTh KOMAaHMIY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BEH UMeeTe [ejI0 C UMeHEeM OTpaHuYeHHs Buaa $2, He 3a0yabTe 3aK/TIOUYUTh €T0 B KaBBIYKH, YTOORI
9TO OBIIT OMYCTHUMEIN UOeHTU(GUKATOP.)

Kak u mpu ymameHum cTosOlla, €CIM BHEl XOTHTE YOalIUTh OrpaHHYEeHHe C 3aBUCHUMEIMU OOBLEKTaMHU,
mobGaBbTe yKalaHMe CASCADE. [IpmMepoM TaKOW 3aBHCHUMOCTH MOXKET OBITh OTPpaHHYEHHE BHEIITHETO
KJII04a, CBSI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXKHO ymanauTh orpanuydeHnus jTro0brx TuioB, Kpome NOT NULL. YTto6n ynanuTh orpanuderue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bcmomuute, uto y orpanndenuit NOT NULL HeT uMeEH.)

5.5.5. A3MeHeHue 3HaYeHUA No YMOJIHaHUIo

HaBHaqHTBCTOHGHYHDBOG3HaquHeIK)YMOanHHK)MOXGﬂ)TaK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
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3aMeThTe, YTO 9TO HUKAK He BIUSIET Ha CyLleCTBYIOIIIHuE CTPOKHU Ta6HI/IHbI, a IIPOCTO 3a;:[aéT 3Ha4YeHue 110
YMOJI4YaHHUIO OJIs IIOCJIeOYIOIINX KOMaHO INSERT.

YTOOHI YOAJIIUTh 3HAYEHHUE 110 YMOJIYaHUWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM 1O CYyTH 3HAYEHUIO 110 YMOIYaHUIo IpocTo npucBauBaeTcss NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecyiu BHI IOIMBITAETECh YOAIUTh 3HAYEHUE 110 YMOJIYaHUI0, HEe ONpeNesIEHHOe SIBHO, TaK Kak
HEeSIBHO OHO cyIecTByeT u paBHO NULL.

5.5.6. I13MeHeHMe TUNa AaHHbIX CTONOLa
Yrto6nl Tpeobpa3oBaTh CTONOEI B APYTOM TUII AAHHBIX, UCIIOJIL3YHTE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycIiellHa, TONBKO €CJIM BCe CYIIEeCTBYIOIWe 3HAa4YeHWs B CTOJIOIle MOTYT OBITh HESBHO
IpUBENEeHH K HOBoMy Tumy. Ecimu TpebyeTrcst 6ojee cioxkHOe mpeoOpa3oBaHUE, BBl MOXKeTe H0OaBUTH
yKa3aHue USING, OoIIpenersiollee, KakK II0JIyYUuTh HOBLIE 3HAYEHUS U3 CTapPHIX.

Postgres Pro mombiTaeTcs TakKXke MpeoOpas3oBaTh K HOBOMY THIY 3Ha4YeHHEe CTOJIOIA II0 YMOITYaHHIO
(ecmu OHO OmpemesieHO) W BCe CBA3aHHBIE C 3THM CTOJIOIOM orpaHudeHus. Ho mpeoOpasoBaHue
MOXKET 0Ka3aThCsI HeIIPaBUIIbHEIM, ¥ TOTTIA BEI IIOJIYYUTE HEOXHUIAaHHEIe Pe3ylIbTaThl. [I09TOMYy OOBIYHO
JIydilie yOaduTh BCe OTpaHWUYEHUs CTOJOIa, mepen TeM KaK MeHSTh ero THII, a 3aTeM BOCCO3[aTh
MOOuPUITIPOBAHHEIE MOJIKHEIM 00pa30M OTpaHUYEHUT.

5.5.7. NepenmeHoBaHue cTondbua

YT0OBI IEPEeNMMEHOBATh CTOI0EI], BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabnunubl
Tabuily MOXKHO IepEenMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

Korpa B 6a3e maHHBIX CO3aETCsI 00BEKT, eMy Ha3HaYaeTCs Biafesiel. BragenbiemM 0ObYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH ONepaTop COo3maHus. st OONLITHHCTBA THUIIOB OOHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Briafenel] (MM CyIeproab30BaTellb) MOXKET AeaTh C 00bEKTOM BCE, YTO YTOOHO.
YT0o0OHI pa3spelInTh UCHOIb30BaTh €r0 APYTUM POJIIM, HYKHO JaTh UM Npaded.

CylecTByeT HECKOJIBKO THUIIOB IIPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HaGop mpaB, TpUMEHUMBIX K ONPENEIEHHOMY O00BEKTY,
3aBUCHUT OT THUIa 00beKTa (Tabnuua, GyHKIUSA U T. O.). [TomHyI0 nHGOPMAIUIO 0 PA3/IMYHLIX TUMAX IIPaB,
noppmepkuBaeMbix Postgres Pro, Bel HadifgeTe Ha cTpanule crupaBku GRANT. Bul Takke yBUOWTE, Kak
MIPUMEHSIOTCS 9TH IIPaBa, B CIEOVIONINX Pa3fesiax U riaBax.

HeoTtnreMmnemoe IIPABO USMEHATH UJIU YOAJIATH 00BEKT UMEET TOJILKO Bllageiienn 00BeKTa.

OOBEKTY MOXKHO HA3HAYUTh HOBOT'O BJjIafiefiblla C MOMOIIbI0O KOMaHALI ALTER IJIS COOTBETCTBYIOIIETO
Tumna obwvekta, HanpuMmep ALTER TABLE. Cymeprionb3oBaTenb MOXKET AeaTh 9T0 0e3 orpaHuYeHui, a
OOBIYHEIM ITOIb30BATENb, TOJILKO €CJIM OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BilafleliblieM o0beKTa (MIu
YJIEHOM POJIY Bafesblla) U YJIEHOM HOBOU POJIU.

71 Ha3HAYeHUs IIPaB IPUMeHsSeTCsI KoMaHOa GRANT. Hampumep, eciiu B 6a3e JaHHBIX €CTh POJIb joe B
TabynIla accounts, MPaBO Ha U3MEHEHUEe TaOIUIIBI MOXKHO AATh 3TOM POJIU TaK:

GRANT UPDATE ON accounts TO joe;
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Ecnmu BMecTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJI 00BbEeKTa
9TOr0 THUIIA.

II711 Ha3HaYeHUs ITpaBa BCEM POJIIM B CUCTEME MOXKHO HCIIOJIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIst yIPOIEHUS yIIPaBIIEHUs POJIIMH, Korga B 0a3e JaHHBIX €CThb MHOXKECTBO MO0JIb30BaTeIeH,
MOZKHO HACTPOUTH «I'PYIIMIOBEIE» POJIH; IOApoOHee 06 3aToM cM. ['maBy 20.

YT0oOBI TUITUTH ITOIb30BaTEJIEH ITPaB, UCIOIB3YUTE KOMAaHOY REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco0rle TpaBa Bilajesibila 00beKTa (To ecTh IIpaBa Ha BEIIOJIHEHUEe DROP, GRANT, REVOKE H T. [I.) BCerfia
HesBHO 3aKpeTlIeHH 3a BllafielibIlleM 1 UX Hellb3s Ha3HAaYUTh Uik 0ToOpaTh. Ho Biagenell 00beKTa MOXKeT
JTUIIATE ce0sT OOBIYHLIX ITPaB, HaIPHUMEpP, Pa3pelIuTh BCeM, BKIodasi ce0si, TOTLKO YTeHue TaOIIHITHL.

OOGBIYHO PAaCIOPSKATHCS ITPaBaMU MOXKET TOIbKO BiIafesiel] 00beKTa (MK Cylepnonb30BaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNa K 00BEKTY «C IIPABOM IIepefadu», YTO IMO3BOJIUT IOTYyYHUBIIEMY TaKOe
IIpaBO Ha3Ha4aTh ero ApyruM. Ecnu Takoe MpaBo Mepegayu BIIOCJIEOCTBUHM OymeT OTO3BaHO, TO BCe,
KTO TIOJTy4YMJI JAaHHOE MPaBO [AOCTyHa (HEMOCPEeACTBEHHO WJIM IO LIETIOYKe Iepefadyu), IOTePsIoT ero.
IMogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

5.7. MONINTUKM 3aLLUUTblI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi koMmaumoii GRANT, Ha ypoBHe TabuIl
MOXKHO ONpPeneuTh NOJAUMUKU 3du,umsl CMPOK, OTPaHUYMBAIOIINE MJIs II0JIh30BaTesieil HaOopPHl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BpAIleHBl OOLIYHHIMU 3alpocaMHu UM O00aBleHBl, U3MEHEHBI U yHOaJIeHH
KOMaHaMH1, U3MEHSIONIMMM JaHHBle. 3TO Ha3bIBaeTCs TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaGjaHIl HE HMMEIOT IIOJIMTHUK, TaK 4YTO €cCliu cucTeMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabuIle, BCe CTPOKHM B HEW OJMHAKOBO OOCTYIHBI OJI YTEHUS WA
U3MEHEeHUs.

Korpa png Tabmuiibl BKIII0YaeTCs 3alliuTa CTPok (c momorrbio KoMaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce oOBIYHBIE 3aIIPOCH K TabJH1ile Ha BEIOOPKY UM MOOUMUKAILINIO CTPOK MOJIXKHEBI
pas3pelniaThbCs MOMUTHUKOM 3aIuThl CTPOK. (OmgHAKO Ha Blagesnbla TaOMHIL TaKue IMOMUTUKU OOBIYHO
He melcTBYy10oT.) Ecnmu monuTuKa Ojis TabinuIibl He olpedelieHa, MPUMEHSIETCS IOIUTHKA 3alpeTra II0
YMOMYaHUIO, TAaK YTO HUKAKWE CTPOKU B 3TOM Tabnuile Henb3s YBUOETh uIu MomuduiupoBaTth. Ha
oIepalyu ¢ Tabauile B 11eJI0M, TaKHe KaK TRUNCATE B REFERENCES, 3aIl[Ta CTPOK He PacIIpoOCTPaHsIeTCs.

TTOMUTUKY 3aIIUTHE CTPOK MOTYT IIPUMEHSTHCSI K OIpPeHelEéHHBIM KOMaHOaM H/UIH PONSM. IToIUTHUKY
MOZKHO OIIpefeIuTh KaK IPUMeHsIeMyIo K KoMaHgaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOr0, MONMUTHUKY MO2KHO CBSI3aTh C HECKOJIBKMMHU POJISIMHU, IIPHU 9TOM JEHCTBYIOT OOBIYHEIE ITPABUIIa
YJIeHCTBa 1 HACJIeOOBaHUS.

YToOBl OMpemenuTh, KakKWe CTPOKH OymyT BUOUMBIMU WM MOTYT HU3MEHSATHCS B Tabmuue, s
TONMUTUKYU 3aHJa€TCs BHIpAXXeHMe, BO3Bpalllaiollee JIOTUYECKUM pe3ynabTaT. JTO BHIpaXKeHue OymeT
BBIYUCIISITBCS AT KaXXKOOW CTPOKHU mepeqd APYTMMU YCIOBUSIMHU WU (QYHKIUSMY, MOCTYMAIOIIUMUA U3
3ampoca mnojb3oBaTensd. (EQUWHCTBEHHBIM MCKIIOYEHHEM M3 3TOTO IIPaBHJIa SBISIOTCS repMeTHYHLE
(byHKIIMH, KOTOpPBIE TAPAHTUPOBAHHO HE JONYyCKAIOT YTeUYKHU HH(PpOPMAIINK; OIITUMH3aTOP MOXKET PEIINTh
BBITIOJIHUTL 3TH (QYHKIIMM [0 IMIPOBEPOK 3aIllUTHl CTPOK.) CTPOKH, [OJIsT KOTOPHIX 3TO BHEIPazKeHHE
BO3BpalllaeT He true, obpabaThiBaThCs He OymyT. YTOoOBI HE3aBHCHMO YIIPaBASIThL HaOOPOM CTPOK,
KOTOpPbBIE MOXKHO BUIOETH, U H860p0M CTPOK, KOTOPEIE MOZXKHO MO,'E[I/ICI)I/ILII/IpOBaTB, B IIOJIMTHUKE MO22KHO
3adaTh OTHeJIbHLIE BhIpaXKeHus. BrIpazkeHus MOIUTUK 00pabdaThIBAlOTCSI B COCTaBe 3aIIpoca C IIpaBaMu
UCTIOJIHSIOIETO €0 MOJIh30BaTeNIsA, HO [Jid oOpaleHus K JaHHBIM, HEJIOCTYIIHBIM 3TOMY IT0Ib30BaTEIIo,
B 9TUX BHIPAXKEHUSIX MOTYT IIPUMEHSATHCSA (PYyHKIIUHU, OTIpeAesiolne KOHTEKCT 0€301aCHOCTH.

Cymnepnosib30BaTeNIN U POJIM C aTpuOyTOM BYPASSRLS Bcerda oOpallarTcs K Tabsuile, MUHYS CUCTEMY
3ammTh CTPOK. Ha Bnagenbila TaGIUIIE 3aIIUTa CTPOK TOXKE He IEeNCTBYET, XOTS OH MOXKET BKJIIOUUTD €€
o cebsd MPUHYAUTENbHO, BEITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

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

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

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

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

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

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

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

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

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

910 paboTaeT mOmOOHO IPEOBIAYIIEMY HIPUMEDY.

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

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

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

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

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

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

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

)i

CREATE ROLE admin; —-—- AOMUHUCTPATOP

CREATE ROLE bob; —— OOBIYHBIM [IONbL30OBATENb

CREATE ROLE alice; —— OOBIYHBIM [IONbL30OBATENb

—— Hamonuenue Tabnullbl
INSERT INTO passwd VALUES

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

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

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

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

—— Co3paHue MNONHUTHK

—— AIDMUHUCTPATOP MOXET BUIETh UM HNOOABNATL JOOHE CTPOKU

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

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

—— OObIUHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE NAHHBIE, HO

—— He MOTyT 3alaThb NPOU3BOILHYID O60NOUKY BXOOa

CREATE POLICY user_mod ON passwd FOR UPDATE

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

shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')
)i

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

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

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

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

shell

——————————— e i s s St
+ ___________

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

| /bin/dash

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

| /bin/zsh

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

(3 rows)

—— [lpoBepuM, UTO MOXEeT nOenaThb AIHCa

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

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

user_name | real_name | home_phone | extra_info | home_dir \ shell
——————————— Rttt e s st
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for relation passwd
—— Amnuca MOXeT U3MEeHUTh CBOE uMd (none real_name), HO He UMA KOTro—-nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

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

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

UPDATE 1

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

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

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

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

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

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

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

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

INSERT INTO groups VALUES

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

—— OoIpenelneHue YPOBHEH MNPUBUIETUH N4 NONb30BaTEleH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups);

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

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

—-— rabnuua, comepxamad 3amuaeMyio UHQOPMALIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoOKa OONXHa ObITh OOCTYMHA OId UYTEHWdI/M3MEeHEeHUd MOJb30BaTendM C group_id,
—— OGONBIIMM HIHU PABHBIM group_id madHOH CTPOKHU
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

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

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

BEGIN;

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

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

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

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

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

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

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

5.8. CxemMbl

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

IIpuMmeyanue

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

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

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

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

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

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

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHBEI KaTaloraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2KE€EHHBIMU.

5.8.1. Co3paHue cxeMbl

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

CREATE SCHEMA myschema;

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

cxeMa. rabnuia
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9TOoT cuHTaKcHC paboTaeT Be3de, I'Ie OXUOAETCS UMS TaOIWUIILI, BKIIOYAs KOMaHOL MOOU(PUKAIINN
TaOIUITE ¥ KOMaHOb 00pab0TKY JaHHBIX, 00CyXKOaeMble B CIIeNyIomuX riaBax. (1711 KpaTKOCTH MEI OymeM
TOBOPUTH TOJILKO O TabGIHIIaX, HO BCE 3TO PAaCHPOCTPAHSIETCS U Ha APyTrue TUIIBl MMEeHOBaHHLIX 00 BEKTOB,
HaIMIpUMeEp, TUIH U QYHKIIMN.)

EcTh emié 6osiee 00N CHHTAKCHC

fasa_gaHHBIX.CxXeMa.TabnHlla

HO B HACTOSIIlee BpeMs OH IIOANepPKUBAETCS TOJIBKO OJisg (OpMajbHOTO COOTBETCTBUS cTaHmapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI ITOOKJTIOUYEHEL.
Takum o6pa3oM, co3maTh TabOMHUIy B HOBOM CXeM€E MOIKHO TakK:

CREATE TABLE myschema.mytable (

YT006BI yOAIUTh IIYCTYIO CXeMY (He ComepzKalllyi0 00bEeKTOB), BHIIIOTHUTE:

DROP SCHEMA myschema;

YoanuThk cXeMy CO BCEMU COOepzKalllUMUCS B Hell 00beKTaMKu MOXKHO TaK:

DROP SCHEMA myschema CASCADE;

CroAuui 3a 3TUM OOLIMHN MexXaHu3M oIucaH B Pasmesne 5.13.

YacTo GBIBaeT HYKHO CO3[aTh CXeMy, BIafie/IblleM KOTOpPOo# OymeT Apyro# Iojab30BaTesb (3TO OOUH U3
c1rtoco00B OrpaHHUYeHUs MOJIL30BATEIeH MPOCTPaHCTBaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wmMg HONIbB30BATENd;

Byl mazke MOXKeTe OIyCTUTh UM CXEMEL, B 9TOM CjIy4ae UMEHEM CXeMEI CTaHeT UMs I10jIb30Bartessda. Kak

9TO MOZXKHO IIPUMEHATH, onucaHo B [logpa3zene 5.8.6.

CxeMbl C UMeHaMM, HaUYWHAIOIIUMUCS C pg_, ABIIAIOTCA CHCTEMHBIMH; IIOJIB30BATEJIAM HE€ PA3pPeIleHO
HCIIOJIb30BATh TaKHE€ MMEHA.

5.8.2. Cxema public

IIo aToro MBI co3gaBany TaOIUIIE, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHuIThl
(m mpyrue OOBEKTHI) aBTOMATHYECKH IIOMEINaloTCs B cxemy «public». OHa comepzXKHUTCS BO BCEX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 00pa3oM, KOMaHIa:

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

CREATE TABLE public.products ( ... );

5.8.3. lNyTb NnoUcKa cxeMbl

Besme mucaTh MONHBEIE UMEHA YTOMUTENIBHO, ¥ YaCcTO BCE PABHO JIyUIlle He IMPUBS3HIBATH MIPUIIOKEHUS
K KOHKpeTHOU cxeMe. [ToaToMy K TabmuiiamM 0OBIYHO 00PAIaloTCSA MO0 HeNO/AHOMY UMEHU, COCTOSIIeMy
IIPOCTO U3 UMeHU Tabnuilkl. CucTeMa ompefiesisieT, Kakass UMeHHO TabIuila oapa3yMeBaeTCs, HCIIOIb3y s
Nnymb NOUCKAd, KOTOPHIM TIpPe[CcTaBiseT Co00M CHMCOK HpOoCMaTpHUBaeMHIX cxeM. I[lompa3ymMeBaeMoi
TabIuIlell CYMTAETCS TepBasi IMOOXomsdIinas Tabmuila, HalgeHHas B cXeMaX IyTH. Eciu moaxomsimas
TabJMIla He HalilleHa, BO3HUKAET omuOKa, maxe eciau Tabnuila ¢ TaKUM UMEHEM eCTb B APYTUX CXxemax
0a3bl JAHHBIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSeT HallMCcaHue 3aIllpoCoB,
KOTOPHIE OOJIKHEI BCeraa oOpamiaThCs K KOHKPETHLIM 00BbeKTaM. DTO TaK¥Ke IMOTEeHIIMaIbHO IT03BOJISIET
OIb30BaTENSAM BIMATH Ha MMOBEJEHKE 3allPOCOB APYTUX ITOJIb30BaTeJied, 3JI0HaMEPEHHO UITH CITy4YanHOo.
BBumy npeobGafgaHus HEMOJHBIX UMEH B 3alTpocax U UX UCIIOIb30BaHusA BHYyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IIO CYTH 3HAYUT [OBEPSATH BCEM II0JIb30BATENISIM, UMEIOIINM IIPaBO CREATE B
aTOU cxeMme. Korma BEI BEIIIOJIHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTelIb MOXKET CO30aTh

68



OmnpeneneHue JaHHBIX

OOBEKTHI B cxeMe, BKIIIOUEHHOM B Balll IIYTh IIOMCKA, U TaKHUM O6p&30M IIepexBaThbIBATh YIIPABJIIEHUE U
BEITIOJTIHATH ITPOXU3BOJIBHEIE (by'HK].[I/II/I SQL kak ecnu OBl X BHITIOJTHSIJIN BHI.

IlepBasi cxeMa B ITyTH IIOMCKA HA3LIBAETCS TEKyIIel. ITa cxema OyaeT MCIOIb30BaAThCS HE TOJLKO IPHU
IIOMCKE€, HO U IIPU CO3JaHUHU 00BEKTOB — OHa 6YJleT BKJIIO49aThb Ta6J‘II/I].[I:I, CO30aHHEIE KOMaHJZ[OI‘/JI CREATE
TABLE 0€e3 yKa3aHHUST CXEMHI.

YToOHB! Y3HATDL TEKYIIUM TUIM IOUCKA, BEIIIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanuu no yMoiadaHuIo OHa BO3BpalllaeT:

search_path

"Suser", public

[IepBEII 3JIEMEHT CCHUIAETCS HA CXeMy C MMEHEeM TEeKyIIero I0Jjib30BaTess. ECIyM TakKoW CXeMHBI He
CYIIECTBYET, CChIJIKA Ha HEE€ UTHOPUPYETCS. BTOpO# 371eMeHT cchlytaeTcsl Ha cxeMy public, KOTOpyio MBI
yKe BUMEH.

IlepBasi cymiecTByMoIllasi cCXxeMa B MYTH IIOMCKa TaKXKe CUMTAETCS CXEMOM I10 YMOJIYaHUIO OIS HOBBIX
00beKTOB. FIMEHHO I103TOMY IO yMOJIYaHUIO OOBEKTH co3HaloTcsi B cxeme public. IIpu ykKalaHuu
HEITOJTHOM CCBIJIKM Ha 00BEKT B JII0OOM KOHTEKCTe (Ipu MomubuKaiiuu Tabmull, u3MeHeHUN OJaHHBIX WU
B 3alpocax) cucTeMa NpoCMaTpPUBAET IIYTh MOKUCKA, IT0Ka He HaWOET COOTBETCTBYIOIIUM 00BEKT. TakuM
o0pa3oM, B KOHGUTYpPaAlLlMKU 10 YMOIYAHUIO HEMNOJHEIE UMeHa MOTYT OTHOCHUTBLCSI TOIBKO K 00BbEeKTaM B
cxeme public.

Y106BI 4OGABUTE B IyTh HAIILy HOBYIO CXEMY, MBI BHITIOJTHSIEM:

SET search_path TO myschema,public;

(MBI ommycKaeM KOMIIOHEHT S$user, TaK KakK 37IeCh B HEM HET HEOOXOOUMOCTH.) Temeph MBI MOXKEM
obparmaThcs K Tabnuie 6e3 yKa3zaHUs CXEMBI:

DROP TABLE mytable;

N Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBEIE O0OBEKTH OYAYT 110 YMOJTYAaHHUIO CO3MABaThCS B
3TOU CXeMe.

MBI MO2KeM TaK>Ke HalllCaTh:

SET search_path TO myschema;

Torga MBI OOMBINIE HE CMOXeM oOpalaTthcs K cxeMe public, He HamucaB IIOJTHOE HMS OOBEKTa.
EnmHCTBEHHOE, YTO OTIMYAaEeT cxeMy public OT OpyTuXx, 9TO TO, YTO OHA CYIIECTBYET II0 YMOITYaHUIO, XOTSI
€€ TaK XK€ MOXKHO yHOaJlUTh.

B Pazpgerne 9.25 BB y3HaeTe, Kak €II€ MOXKHO MaHUTYJTUPOBATE MyTEM MTOUCKA CXEM.

Kak u pgnst umé€H Tabnmull, IyTh IIOMCKA aHAJIOTUYHO paboTaeT OJii UMEH THUIIOB HAaHHBIX, UMEH QyHKIMN
¥ UMEH onepaTopoB. iMeHa TUIIOB HaHHBIX U (PYHKUIMP MOXKHO 3aIlMCaTh B IIOJTHOM BHUIE TakK JKe, Kak
u nMeHa Tabnuil. Ecnu XKe BaM HY2KHO HCIIOJIb30BaTh B BEIPAXKEHUU IIOJTHOE UM OIIepaTopa, AJIsl 3TOTO
€CThb CIeINaJIbHBIN CII0CO0 — BBI HOJIZKHEI HAIIUCATE:

OPERATOR (cxema.oneparop)

Takas 3anuch HeoOxomuMa O u30eXKaHUS CHHTAKCUYECKONW HEOOHO3HAYHOCTH. [IpuMep Takoro
BBEIpaXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;
Ha IIPAKTHUKE II0JIb30BATEJIN 9aCTO II0JIaral0TCAd Ha IIYTh IIOMCKaA, YyTOOEI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJTIOBAThIE KOHCTPDYKIIUN.

5.8.4. CxeMbl 1 npaBa
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[To yMOJT4aHHIO ITOIb30BATEIh HE MOXKET 00paIaThCsa K 00beKTaM B YyKHUX cxeMaX. YTOOb U3MEHHUTH 3TO,
BJIafieJIel] CXEeMBI [OJI2KEH [aTh IIOJIb30BaTeJI0 IIPABO USAGE IJIST HAaHHOM cxeMbl. YTOOBI II0JIb30BATEIIN
MOTJIM HCIIOJIb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAJOOHUTHCS HA3HAYUThH OOIOJIHUTEJIbHBIE IIpaBa Ha
YPOBHE 00BEKTOB.

[Tonb30BaTEIIO TAaKKe MOXKHO Pa3pelInTh CO34aBaTh OOLEKTH B CXeMe, He IIpuHaajlexallen emy. s
9TOr0 eMy HYXKHO [aTh IIpaBO CREATE B TpeOyeMol cxeMe. 3aMeThbTe, UTO II0 YMOJIYaHUIO BCE UMEIOT
mmpaBa CREATE M USAGE B cxeMe public. Braromapst 9ToMy Bce IIOJIb30BaTEIM MOTYT IIOOKIIIOYATHCSI K
3amaHHOM Oa3e JaHHBIX U CO3[IaBaTh OOBEKTH B €€ cxeMe public. HeKoTopsle m1abI0Hbl MCIIOTb30BaAHUS
TpeOyIOT 3alIPETUThH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o603Ha"YaeT CxeMy, a BTOPOEe O3Ha4daeT «KaXKBIM II0JIb30BaTenb». B mepBoM
clydae 3TO HOeHTU(PUKaATOp, a BO BTOPOM — KIJII0UEeBOEe CJIOBO, IIO3TOMY OHHM HaIMUCaHbl B Pa3HOM
perucTpe; BCIIOMHUTe YKa3aHusd u3 [logpaspnena 4.1.1.)

5.8.5. CxeMa cMCTeMHOro Kartainora

B momomnHeHue K cxeMe public ¥ cXeMaM, CO30aBaeMEIM IT0Ib30BaTe IAIMH, Ti00asa 0a3a JaHHBIX COOEPKUT
CXeMy pg_catalog, B KOTOPOM HAXOOSTCS CHUCTEMHBIE TaOIWUIIEI M BCE BCTPOEHHBIE THUIIBI [AHHHIX,
byHKIIMM ¥ omepaTophl. pg_catalog (pakKTUUECKM BCerma SBASETCS YacThio HNYTH IIOMCKa. Ecimu maxke
9Ta cxeMa He goOaBiieHa B IIYTh SBHO, OHA HESIBHO MPOCMATPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B ITYTH.
Tak obecrieuynBaeTCst HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TIOOBIX YCIIOBUSIX. OQHAKO BBl MOXKETE SIBHBIM
00pa3oM TOMECTHUTh pg_catalog B KOHEIl IyTH MOWCKA, €CIIM BaM HYXKHO, YTOOBI MOIb30BATEIHLCKUE
VMeHa IepPeonpeIesisiii BCTPOSHHEIE.

Tak Kak MMeHa CHCTEMHBIX TabGJHI] HAYMHAIOTCSA C pg_, TaKWe HMeEeHa JIy4llle He KCIIO0JIb30BaTh BO
n3bexaHue KOHGIUKTA MUMEH, BO3MOXKHOTO IIPU IOSBJIEHHWH B OyAyIeM CHUCTEMHOU TaOGIIHILI C TEM
Ke mMeHeM, 4To W Bama. (C myTéM MOWCKa II0 YMOJTYAHUIO HEIIOJIHAsl CChUIKA OymeT BOCIPUHSTA
Kak obpallleHre K cucTeMHOM Tabmuie.) CucTeMHBle TAaOMUITLI OyOyT ¥ Hajbllle COmepXaTh B MMEHU
IIPUCTABKYy pg_, TaK 4YTO OHH He GYI[YT KOH(I)JII/IKTOBaT]: C HEIIOJIHBEIMM HMEHaMH II0JIb30BATEJIbCKUX
Ta6Iu1ll, eC/Iu [10JIb30BaTE/IN CO CBOEM CTOPOHEI He OYIYT UCIIOIH30BaTh IIPHUCTABKY pg_.

5.8.6. LLIaGJ/IOHbI UCNONIL30OBaHUA

CxeMaM MOXKHO HAWUTU MHOXXECTBO l'[pPIMeHeHPIfI. ,]:[J'IH 3alllUTBI OT BIIMAHWA HEeOOBEPEHHEBIX
oJib30BaTeiell Ha IIoBegeHue 3alIpoCOB OPYyTrux TIoJIb30BaTeen ImpengilaraeTcsa wabsaoH be3zonacHo20
ucno/s1v308aHuA cxem, HO e€eClIn O9TOT mabJIoH He IIPUMEHAETCA B Oase OaHHBIX, IIOJIB30BaATeEJIH,
XKejnaromnye 0e30IIaCHO BHEINOJHATL B HEM 3alpoCH], OOJMXKHBI OyQyT NPUHUMAThL 3alllUTHLIE MeEpPHl B
Ha4YaJie KaXKOoro ceaHca. B YaCTHOCTH, OHU OOJI2KHBI HAYHWHATH Ka)KJIBIfI CeaHC C IIpPUCBAWBaAHUA IIYCTOT' O
3HaYeHusda HepeMeHHOfI search_path numm KaKuM-11u00 OIPYIruM 06pa30M yoandaTh M3 search_path
CXeMBI, OOCTYIIHEIE OJId 3allMCH OOBIYHBIM ITIOJIb30BaTensaM. C KOH(bI/Il"ypa].[I/IefI II0 YMOJIYaHHIO JIETKO
Pealn3yrTCs CIIeayllume 11a0JI0HBI UCIIOJIb30BAHUA:

e OrpaHuuYuTb OOBIYHBIX II0JTE30BATEIEeH MTUYHBIMU cxeMaMu. [IJI peanu3aliuy 3TOT0 IOgXoma
BBIIIOJTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3HalTe OJIA KaXKaOTO
IMOJIb30BaTEJIsI CXeMy C ero uMeHeM. Kak BiI 3HaeTe, IyTh IIOKMCKA 10 YMOJTYAHUIO HAYMHAETCS C
UMEHHU Suser, BMECTO KOTOPOI'O IIOACTABJIETCA UMS IT0Ib30BaTesisi. TakuM o6pa3omM, eciiid y BCex
Iojb30BaTesieil OyOeT oTHeNnbHAsd cXxeMa, OHU [0 yMOoI4YaHuio 6ynyT oOpalaThCs K COOCTBEHHBIM
cxeMmaM. [TpuMeHss aToT 1m1a6710H B 6a3e, K KOTOPOM yKe MOTJIM NOOKJTIOYaThCS HEOBEPEHHEIE
II0JIb30BATENH, ITPOBEPLTE, HET JIK B cxeMe public 06BHEKTOB C TAKUMHU XKe UMeHaMH, KaK Y 00beKTOB
B CXeMe pg_catalog. DTOT mABJIOH SBASETCS Ia0I0HOM 6€30MacHOT0 UCTIOIb30BAHMS CXEM, TOJTBKO
€CJIM HUKaKOW HeJOBEPEHHHBIN IT0JIb30BaTEb HE SIBIISETCS BIafesiblleM O6a3bl JAHHBIX U HE UMEET
IIpaBa CREATEROLE. B mpoTuBHOM ciiydae 6e30MacHOe MCIOJIb30BAaHUE CXEM HEBO3MOKHO.

* VYpanuts cxemy public u3 myTH moMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MJIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". IIpu 3TOM BCe IIO-TIPEKHEMY CMOTYT
co3maBaTh OOBEKTHI B 00IIIel cxeMe, HO BEIOMPATHCS 3TH 00BEKTH OyOyT TOJBKO II0 IIOJTHOMY MUMEHH,
co cxeMmoii. Torma Kak obparaTbcs K TabiuilaM o MOJTHOMY UMEeHH BIIOJIHE OOIIyCTUMO, 00palleHus
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K QyHKOUSIM B 00111€e¥ cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €C/Iy B
co3pmaéTte GYHKIMYU WIK PACIINPEHus B cxeMe public, mpumensiiite nepsriit mabnoH. Ecnu ke HeT,
9TOT abJIOH, KAaK U IEPBLIH, 6€30MaceH IPH YCJIOBHUY, YTO HUKAKOW HENOBEPEHHHIH IT0JIh30BaTE/Ib
He SIBJISIETCS BJlaZesiblleM 0a3bl JaHHBIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce momb30BaTeny HeSTBHO oOpariaioTcs K cxeme public.
TeM caMBIM UMUTHPYETCS CUTyallusa C IIOJIHEIM OTCYTCTBUEM CXEM, YTO IIO3BOJISIET OCYILIECTBUTH
IJIaBHBIM ITepexon u3 cpensl 6e3 cxeM. OmHaKO HaHHBIN ITa6GJIOH HU B KOEM CIIy4Yae Hejlb3sl CUUTATh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJIM B 0a3e MaHHBIX MMEETCSI BCETO OOUH NTUO0 HECKOJIBKO
OOBEPSAIOIINX APYT APYTY IOJIb30BaTeNlen.

ITpu mr060M MoAxofe, yCTaHaBIMBass COBMECTHO UCIIOJIb3YEeMEbIe TPUI0KeHU (TabIUITbl, KOTOPhIE HYKHEI
BCEM, IOTIOJTHUTEIbHEIE QYHKITUY CTOPOHHUX Pa3paboTYMKOB U T. [I.), IOMeIIaiTe UX B OTIEIbHEIE CXEMHI.
He 3abymbTe maTh OPYTruM IIOJIb30BATEISIM IIpaBa AJIA [OCTYyIa K 3TUM cxeMaM. Torpga Iojab30BaTesu
cMOryT oOpalaTbCs K 9TUM [OIIOJTHUTENLHEIM 00BeKTaM I10 TIOJTHOMY UMEHU UJTU IIPU XKeJlaHUU T00aBsIT
9TU CXEMBI B CBOU IIyTHU ITOUCKA.

5.8.7. NepeHOCUMOCTb

Cranpmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM cxeMe K pa3HbBIM 00beKTaM, MpuHaIiexkaliuM
pa3HBIM IONb30BaTensaM. bomee Toro, B psapme peanu3anuiét CYB] Hemb3sT co3gaBaTb CXEMBI C
UMeHeM, OTJIUYHBLIM OT MMEeHU Biajenblla. Ha mpakTtuke, B CYB]l, peanu3yoIux TOIbKO 0a30BYIO
TMOOEePKKY CXeM COTJIaCHO CTaHAapTy, KOHIIENIHHU II0b30BaTesII M CXEeMBI O4YeHb Onu3Ku. Takum
o0pa3oM, MHOTHE TOJIb30BaTENU II0JIaraloT, YTO IIOJTHOE MMS Ha caMoM [ene oOpa3yeTcss Kak
uMa_monb3oBarend.umd_rabnuns. I UMeHHO Tak OymeT BecTu cebsi Postgres Pro, ecnmu BB CO3mamuTe
CXeMBI OJIs1 KaXXIOoTro M0JIb30BaTes.

B CTaHOapTe SQL HEeT U IOHATUA CXEeMHl public. I8 MaKCHUMAaJIbHOTO COOTBETCTBUSA CTaHOApTy
HCIIOJIb30BATh CXEMY public He CIeayerT.

Koneuno, ecth CYB]I, B KOTOPHIX BOOOIlle HE pealu30BaHLl CXEMBI WM IIPOCTPAHCTBA WMEH
MOAOepKUBAOT (BO3MOXKHO, C OTPAaHMYEHHUSMH) oOOpalleHus K ApyruM Oa3aM [OaHHBIX. Ecnu BaMm
nmoTpebyeTcss paboTaTh C ITUMU CUCTEMAaMU, MAaKCUMaIbHOU IePEHOCUMOCTH BH JOCTUTHETE, BOOOIIE HE
HUCIIOIb3YS CXEMEL.

5.9. HacnepoBaHue

Postgres Pro peanusyeT HacjemoBaHue TaOIUIl, YTO MOXKET OBLIThH ITOJIE3HO [JIsT TPOEKTUPOBIIUKOB 6a3
mauebX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCHUU OIPEHENsioT BO3MOXKHOCTbL HACIeqOBaHUS
THUIIOB, HO 9TO BO MHOT'OM OTJIMYAETCS OT TOT'0, YTO OIIMCAHO 30€ECh.)

IlaBaiiTe HAaYHEM CO CJIEYIOIIEro IIpUMepa: IIPENIOJIOKUM, YTO MBI CO3[aéM MOIENb HAaHHBIX [
TOpoOooB. B KaXIOOM IITaTe €CTb MHO2KEeCTBO IopogoB, HO JIMIIOb OOHA CTOJIHMIA. MBI XOTUM HMETb
BO3MOZKHOCTBH 6bICTpO II0JIy4aThb TOpPOA-CTONMIULY OJId J000ro mrarta. 3TO MOXKHO choeiiaTth, CO30aB OBE
TaOIUITBI: OOHY OJIST CTOJIHI] IIITATOB, a OPYTYIO OJIsi TOPOOOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
OeilaTh, €CJIIM HaM HY2KHO IIOJIYYUTDb I/IH(bOpMaHI/IIO 0 nrboM ropone, 6y;|1]> TO CTOJINIIA LITAaTa UJIN HeT?
B pemrenun 3TOM mpo6GIEMBl MOXKET IIOMOYb HacjiefoBaHHe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

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

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

B sToM cny4yae Tabnuila capitals Hacaedyem Bce CTOJOILEI CBOEH POOUTEILCKON TabJMIIEIL, cities.
CTOJHUITE IIITATOB TAKXKe UMEIOT IOMOIHUTEbHEIN CTONI0eI] state, B KOTOPOM OyIOeT yKa3aH IITarT.
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B Postgres Pro tabnmuiia MOXKeT HaclemoBaThCS OT HYJS WX HECKOJIbKUX OPYIUX TAOIWI], a 3aIpOCH
MOTYT BEHIOMPATh BCE CTPOKU POTUTEIIECKON TaOIUILI MJIM BCE CTPOKU POOUTEIbCKON U BCEX HOYEPHUX
Tabmnuil. [To yMom9aHuIo IPUHAT MOCJIEOHUY BapuaHT. Hampumep, crenyoomui 3anpoc HauaeT Ha3BaHU A
BCEX TOPOAOB, BKJII0YAs CTOJIMLEI IITATOB, PACIOI0XEHHBIX Bhime 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

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

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

A cnepyromuil 3aIpoC HaXOOUT BCE ropofda, KOTOPhle HE SABICSIOTCS CTONHIIAMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe Bhinie 500 ¢yToB:

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

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

3mech KIIIodyeBOe CJI0BO ONLY yKa3bIBa€eT, YTO 3aIIPOC OOJIKEeH IPUMEHSTHCS TOJIBKO K Tabnule cities,
HO He K TabmuIilaM, PacCIlOJIOXKEHHBIM HUXKE cities B MepapXuu HacJeOoBaHUs. MHOTHE OIllepaTopHI,
KOTOpPHBIE MH yKe 00Cyqunu, — SELECT, UPDATE U DELETE — IOOAepP>KUBAaIOT KIJIIOYEeBOe CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh MOCJIe UMeHU TAaGIHUIBl *, YTOOHI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOYepHUe TAaOIUIIH:

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

Yka3neBaTh * HE O6H3aTeT[bHO, TAdK KakK TEeIIePh 3TO IIOBEeOEeHHWe BCerga mogpa3yMeBaeTCd I10 YMOJI9aHHUIO.
OpmHakKoO Takas 3aluch BCE eH.Ié IIoOOepXKUBAETCA OJId COBMECTHMOCTH CO CTAPBEIMKU Be€pPCUAMHU, I'Ie
II0BeOgeHue 110 YMOJI9YaHHUIO MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlbkl BHIOpaHa KOHKpPeTHasi CTPOKaA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIL30BATLCSI CUCTEMHELIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOH
Tabnuiie:

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

9TOT 3aIllPOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IIOTIBITAETECH BHIIIOIHUTL €T0 Y ce0si, CKopee BCEro BBl HOy4uTe npyrue 3HadeHusi OID.)
Co6CcTBEHHO UMeHa TabJIUI] BB MOXKETE MOJTYy4YUTh, 00PATUBIIKUCE K pg_class:

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

B pe3yJibTaTe BHI IIOJIYYHUTE:

relname | name | elevation
,,,,,,,,,, e
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison | 845

Tot ke 3¢ddeKT MOKHO HOJIYyYUTh OAPYTUM CHOCOOOM, MCIIONb3Yys ajlbTEPHATUBHBIN TUI regclass; IPHU
stoM OID TaGauILbl BEIBOOUTCS B CHMBOJIBHOM BHUIE:

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

MexaHM3M HACNIeZOBaHUS He CIIOCOOEH aBTOMAaTHYeCKM pPacCIpefesisiTh HaHHBIe KOMaHH INSERT WU
COPY Mo TabnullaM B Mepapxuy HaclieJoBaHUSA. [I09TOMy B HallleM MpUMepe 3TOT OIlepaTop INSERT He
BBITIOJTHUTCSI:

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

Ms1 Moriu HafesAThCS Ha TO, YTO OJaHHBIE KAKUM-TO 00pa30oM monanyT B TabnIumy capitals, HO 9TOTO HE
MTPOUCXOOUT: INSERT BCETHa BCTaBIsIEeT JaHHBIE HEITIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPEHIX
cnydasix mobaBiisieMble TaHHBIE MOJKHO ITI€pPEeHAPaBiIsaTh, UCIIONIb3ys mpaBuia (cMm. I'maBy 38). OmHaKO B
HallleM cjiydae 9TO He IIOMOKeT, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa 6ymeT
OTBEPTHYTa A0 IPUMEeHEeHUs IIpaBua.

[odepHue TaGIUIEI aBTOMATHYECKH HACJIEOVIOT OT POOUTENbCKOM TaOIUIIBI OTPaHUYEHUS-ITPOBEPKU
u orpaundenuss NOT NULL (ecnm TONBKO [ HUX He 3aJaHO SBHO NO INHERIT). Bce ocTanbHBIE
OrpaHUYeHUs (YHUKaJIbHOCTU, IEPBUYHLIN KJII0Y U BHEITHME KJII0OYU) HEe HaCIeOylTCs.

Tabnuila MOXKEeT HacClIegoBaTbCs OT HECKOJIbKHUX POOUTEIbCKHUX TaOIWIl, B 3TOM Cjiydae OHa OymeT
00begUHATL B cebe Bce CTOJNOIBI 3THX TAOIMI, a TakK»XKe CTOJOILI, OMMCAaHHLIE HEIOCPEeOCTBEHHO B
eé ompepmenenuu. Ecu B ompeneseHUSX POOUTEILCKUX M OOYepHeM TalJIHIl BCTPETSITCS CTOJIOIBI C
OOHUM HMEHeM, 3TH CTOIOIEl OyOyT «00beIuHEeHBl», TaK YTO B JOYEepHeH Talbjulle OKaXKeTCS TOJIBKO
onuH cTtonber;. YTOOE Takoe OOBeOUWHEHHEe OBIJI0 BO3MOXKHO, CTOJIOLIBI MOJMZKHBEI MMETh OOUHaKOBBIA
TUII OAaHHBIX, B IIPOTHBHOM CJIydae HOpOou30umET ommbKa. Hacrnemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpaandyennus NOT NULL o6bemquHAI0TCS IOmOOHEIM o0pa3oM. Tak, HampuMep, 00beqUHIEeMEIH CTOI6el]
monyuuT cBoricTBo NOT NULL, ecnu Kakoe-mu00 U3 MOPOXKIAIONINX €T0 OlIpedesIeHu UMeeT CBOMCTBO
NOT NULL. OrpaHn4eHus-IPOBEPKH 00LEIUHSIOTCS, €CJIM OHM MMEeIOT OOUHAaKOBLEIe UMeHa; HO €CJIH UX
YCIIOBHUSI PA3/IMYAIOTCS, IIPOUCXOOUT OIIHNOKA.

OTHolLIeHWe HacJielmoBaHUSA MexXpAy TabnuilaMu OOBIYHO yCTaHaBJIMBAETCS MHPU CO3TaHUU [OoYepHem
TaOIUILEI C KUCHOJIb30BAHUEM IpPeNJioKeHUs INHERITS omepaTtopa CREATE TABLE. IOpyroi# cmoco0
Io0aBUTh TAKOe OTHOIIEHWe IJig TaOJMILl, ONpemeéHHOM MOOXOOAIMM 00pa3oM, — UCIOJIL30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [Ins aToro 6ymyinasi modepHsst TablIuIla JOJIKHA y2Ke BKITI0YaTh
Te JKe CTONOIH (C COBIAmAIIUMM MMeHaMM M THUIIaMH), 9YTO W pPOOuTeNbckKas Tabmuma. TakXke oHa
IOJIDKHA BKJIIOYATh aHAJIOTUYHEIE OTPAaHUYEHUS-IPOBEPKU (C TEMU JKe MMeHaMHM U BBIDAKEHUSIMH).
YpganuTh OTHOINEHUME HacjefoOBaHMSA MOXKHO C NOMOIILI0 yKas3aHMsA NO INHERIT omeparopa ALTER
TABLE. [IluHamMu4yeckoe noOaBjeHUE U yHaleHUe OTHOIIEHUN HacJIeOBaHUS MOXKET OBLITh IIOJIe3HO IIPHU
peanusanuu CeKIuoHupoBanus tTabmui (cMm. Pasgern 5.10).

Ins co3manusi TaOIULBl, KOTOPas 3aTEM MOXKET CTaTh HACIEOHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
IpenoX)eHneM LIKE omepaTopa CREATE TABLE. Takassi KOMaHOa CO30acT HOBYIO TaOIUIly C TEMHU XKe
cTONOIlaMM, YTO MUMEIOTCS B UCXOOHOU. Ecium B MCXOOHOM TaGIMUEl OTpPEOesIeHE OTPaHUYEHUsT CHECK,
OJIS1 CO3[AHUS MOJTHOCTHI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMMPOBATh, ¥ 9TO MOXKHO CHENATh,
mo6aBUB K IPEAIOKEHUIO LIKE IapaMeTp INCLUDING CONSTRAINTS.
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PopuTenbcKyio TaOmUIly HeJb3s yOaluTb, MOKa CYIIECTBYIOT YHacleOoBaHHBIE OT Heé€. [Ipu 3TOM B
modyepHUX TabnmuIlax Hedb3s yOaasaTh WM MOOUMHUIIMPOBATH CTOJOLEI HITH OTPAaHUYEHHUS-ITPOBEPKH,
yHaclIegoBaHHbLIE OT POOUTENIBCKUX TaOmuil. ECTM BHI XOTHTE yOanauThb TabJHIly BMEeCTe CO BCEeMH eé
IIOTOMKaMHM, 9TO JIETKO CHOelaTh, HOOAaBMB B KOMAHOy yOaJeHHs POOUTEJIbCKON TaOJHIIEl HmapaMeTp
CASCADE (cMm. Pazmen 5.13).

ITpu M3MEHEHUX ONIPeNesIeHul U orpanuydenu ctonbioB komauma ALTER TABLE pacnpocTpaHsieT 3TH
U3MEHEHUs BHU3 B Mepapxuu HacjaemoBaHus. OOHAKO yOalIUThb CTOJIOIE, YHACIEIOBAaHHEIE MOYEPHUMU
TabIUIIaMM, MOXKHO TOJIBKO C IIOMOIIBIO ITapaMeTpa CASCADE. [Ipu co3maHuy OTHOIIEHUH HaclemoBaHUSA
KOMaHOa ALTER TABLE CJIeOyeT TeM Ke MpaBuiaM OObeOWHEHUS OyOIMPYIOUIMXCS CTOJIOIOB, YTO U
CREATE TABLE.

B 3ampocax ¢ HacimegyeMbIMHU TabIUIlaMy TPOBEPKaA ITPaB AOCTYIIA BHITIOTHSIETCS TOIBKO B POOUTETBCKOM
tabnuie. Tak, HampuMep, HaJIu4YKe pa3pelleHnus UPDATE OJIA TaGJIuIE cities mMogpa3yMeBaeT IpaBo Ha
U3MEeHEeHWe CTPOK U B TabuIle capitals, KOTma 9TO U3MEHEHHEe OCYIIEeCTBASIETCS depe3 cities. Tem
CaMbIM MOANePKUBAETCSI BUANMOCTE TOTO, UTO JaHHEIE HAaX0OATCs (TakKke) B pOOUTeNILCKOI Tabnuie. Ho
M3MEHHUTDb MaHHBIE HEIIOCPEOCTBEHHO B TAOIUIIE capitals Heb3s 0€3 MOIOJIHUTEILHOI0 Pa3pelleHus.
9TOo HmpaBUJIO UMEEeT OBa MCKIIUYEHUS — KOMAHObl TRUNCATE M LOCK TABLE, IPH BBIITOJTHEHWH KOTOPHIX
BCerfia IPOBEPSIOTCS pa3pellleHus U OJI oUYepHUX TaOIuIl (To eCTh IpsiMoe obpallleHue K TabIuilaM U
KOCBEHHOe€, uepe3 POOUTeNILCKYI0, 00pabaThIBAIOTCS OOUHAKOBO).

I[MTomo6HBIM 0Opa30M, MOMUTHKKA 3allIUTH HA ypPOBHE CTPoK (cM. Pasmen 5.7) Ot pPOOUTENTBCKOMU
TabGIUIBI TPUMEHSIIOTCA K CTPOKaM, IOJIyYaeMBIM M3 AOYEPHUX TabGJWIl MPH BBIMOJHEHWHM 3ampoca
C HacnepmoBaHWeM. [IOMUTUKK JKe [OYEepHUX TabJWIl, eClIM OHU OIPENeNieHBl, HEHUCTBYIOT TOJIBKO
KOTJla Takue TaOmuIkl SBHO 3afeMiCTBYIOTCS B 3ampoOCe; B 9TOM CiIy4Yae BCE MOJUTHUKY, CBSI3aHHBIE C
POOUTENBCKUMHY TAaOIUIIaMU, UTHOPUPYIOTCS.

Ctoponnue Tabmuibl (cM. Paspmen 5.11) MOTyT TakkKe BXOOWTh B HEPApPXUI0 HACJIEJOBaHUS Kak
POIOMTEINBCKUE UJTU oUepHUe TabIUIIH, TaK XKe, Kak 1 00bI4HbIe. EC/Ti B Mepapxuio HacJIeqOBaHUS BXOOUT
CTOPOHHSS TabiuIla, BCe OIepaluy, He NOAJepKUBaeMble ell, He OyOyT MommepKMBaThCA Mepapxuei B
LEeJIOM.

5.9.1. OrpaHunyeHus

3ameTbTe, UTO He Bce SQL-kKoMaHOBI MOTYT paboTaTh C HepapxXusM{U HaciegoBaHWs. KoMaHIEI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HAaHHBIX HJIM MOOHUGUKAIINIO CXeMbl (Hampumep SELECT,
UPDATE, DELETE, OOJBINMHCTBO BapwWaHTOB ALTER TABLE, HO He INSERT uW ALTER TABLE
RENAME), OOBIYHO II0 yMOJT4aHUIO 0OpabaTHIBAIOT HaHHBIE MOOYEPHUX TaOMUII ¥ MOTYT MCKITIOYaTh
WX, €CNIY IOAdepzKWBAIOT yKasaHue ONLY. KomaHOwBl mist oOCIy:KMBaHWS M HACTPOUKH 0a3bl MaHHBIX
(HampuMep REINDEX M VACUUM) OOBIYHO PabOTAIOT TONLKO C OTHENbHBIMH (GHU3UYECKHMH TabOIHUIlaMHu U
He IoAIeP>KUBAaiOT PEKYPCUBHYIO 00paboTKy OTHOIIEHUN HacaenoBaHusi. COOTBETCTBYIOIIEE TOBEIEHUE
KaXK[o¥ KOMaH[HI OIlrcaHo B eé cipaBke (Komanmsr SQL).

Bo3MOKHOCTM HacJielOBaHUS CEPhE3HO OTPAaHUYEHBI TEM, YTO MHAEKCH (BKJIIOYas OTpaHUYEHUS
YVHUKAJTbHOCTH) M OTPaHWYEHUS BHEIIHUX KJII0UeM OTHOCSATCS TOJIBKO K OTHeNbHBIM TabnmuilaMm, HO
He K UX IIOTOMKaM. JTO KacaeTcs 00eux CTOPOH OTpaHMYEHUM BHEIIHUX Kiaoded. TakuMm obpasom,
IPUMEHUTENBHO K HallleMy IIPUMeEPY:

* Ecnu MBI 00BSIBUM cities.name C OTPaHUYEHUEM UNIQUE MM PRIMARY KEY, 9TO HE TIOMEIIaeT
mo6aBuUTh B TAOIUIY capitals CTPOKY C HA3BAHUSIMU TOPOMAOB, Y2K€e CYLIECTBYIOIIUMHU B TabIUIle
cities. Y 3T myGaupPyOIHECcs CTPOKHU 10 YMOTYAHUIO OyIyT BRIBOOUTHCS B PE3YJIbTATe 3aIIPOCOB
K cities. Ha meme tabmuila capitals 0 yMOJT4YaHUI0 BooOIIe He OyAeT comepkaTh OrpaHUYeHUEe
YHUKAJIBHOCTH, TaK 4YTO B Hen MOT'YT OKA3aTbCsA HECKOJIBKO CTPOK C OOJHHUM Ha3BaHHUEM. XoTsa
BBEI MOXKeTe MOOaBUTh B capitals COOTBETCTBYIOIIEE OTPAHUYEHNE, HO 3TO HE MPEIOTBPaTUT
oyOIupoBaHue Ipu O0beOUHEHHH C cities.

* Tlogo6HBIM 0OPa30M, €CJTM MBI YKazKeM, YTO cities.name CChIJIaeTCs (REFERENCES) Ha KaKyO-TO
Opyryto TabiIuily, 9T0 orpaHuYeHye He OymeT aBTOMaTUYeCKU PaclipoCcTpaHeHo Ha capitals. B
9TOM CJIy4dae pellneHrueM MOXKEeT CTaTh AdBHOe JIOG&BJ'[GHI/IG TaKOr'o Ke orpaHn4eHuns REFERENCES B
TabnIuIly capitals.

74



OmnpeneneHue JaHHBIX

* Ecnu BH cmenaeTe, YTOOBI CTOIOEI APYTOM TaOIUIIEI CCRIIAJICSA Ha cities (name), B 9TOM CTOJOIIE
MOZKHO Oy[eT yKa3bIBaTh TOJIbKO Ha3BaHUS IOPOIOB, HO HE CTOJHIl. B 9TOM ClIydae XOpOILIero
peIeHus HeT.

HeKOTOpaH (I)YHKI_[I/IOHaJIbHOCTb, He peaJiIn30BaHHasa OJId I/IepapXI/Iﬁ HacCJiegoBaHusd, peaJIn30BaHa MOJid
OEKJIapaTUBHOTO CEKIIMOHUPOBaHUIA. HOSTOMy 0o0si3aTeIbHO B3BEChTE BCE 3a U IIPDOTHUB, IIpeXKae 4YeM
IIPUMEHSATE B CBOUX IIPUJIOZKEHUAX CEKIMOHNUPOBaHUE C UCIIOJIb30BaHWEM YCTAPEBIIET O HaCJIeJOBaAHUI.

5.10. CeKuMoHMpoBaHue Tabnuy,

Postgres Pro mopamepKuBaeT IPOCTOe CEKITMOHWPOBaHUe TabmuIl. B 9TOM pa3fese OMUCHIBAETCH, KaK U
mouyeMy OBIBAET II0JIE3HO MIPHUMEHSITh CeKIIMOHUPOBaHNE ITPU IPOEKTUPOBaHUY 0a3 MaHHBIX.

5.10.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3bIBaeTCs pa30ueHue OOHONW OOJBIION JIOTMYECKOW Talullkl Ha
HECKOJIbKO MEHBIINX (U3NUYECKHUX CeKInii. CeKITMOHUPOBAHNE MOXKET IIPUHECTH CIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapOWHAIbHO YBEIUYUBAET OLICTPOAeHCTBHEe, 0COOEHHO
Korpaa OOJBIIION IIPOIIEHT YaCTO 3allpallliBaeMbBIX CTPOK TAaOIHUITEI OTHOCUTCS K OHOM WM JIMIITh
HECKOIBKUM ceKIusiM. CeKIIMOHUPOBaHWEe MOXKET CHIIPaTh POJIb BEAYIIUX CTOIOIOB B MHIEKCAX,
YTO MO3BOJIUT YMEHBIITUTh Pa3Mep HHOEKCa U YBEJIMYUT BEPOSITHOCTb HaXOXKOeHUsT Haubojiee
BOCTPeOOBaAHHEIX YaCTEW MHOEKCOB B IAMSITH.

¢ Korma B BHIOOPKE HJIM U3MEHEHUHU JAHHBIX 3afielicTBOBaHa 0O0JIbIIast YaCTh OMHOM CEKITUH,
IociefoBaTeIbHOE CKaHUPOBAHUE 9TOU CEKIIMY MOXKET BBHITIOIHATHCS ropa3fo OvICTpee, YeM
CIIy4aWHBIM JOCTYI IO MHAEKCY K JaHHBIM, pa30pOCaHHBIM 10 BCel Tabmuire.

e MaccoByio 3arpy3Ky U yaajieHue JaHHBIX MOXKHO OCYIIEeCTBIISITh, MOOABMISISI U yOANss CeKIUU, eCITH
9TO0 ORIJIO IPEeOyCMOTPEHO IIPHU IPOeKTHPOBAHUH CEKIIMOHUPOBAHHLIX Tabmuil. Omnepanus ALTER
TABLE DETACH PARTITION WX yHOalieHHe OTHEeIbLHON CEeKITUH C IIOMOIILI0 KOMaHIbl DROP TABLE
BRITIOJTHSIOTCS TOPAa3mo OLICTPee, YeM MaccoBas 00paboTKa. DTH KOMaHOE TaK¥Ke MOJTHOCThLIO
HUCKIIIOYAaIT HaKJIagdHbIE PAaCXOOhbl, CBA3aHHBIE C BEIIIOJIHEHUEM VACUUM 11ocJie DELETE.

* Penko HUCIIOJIb3YyEMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Oosee memiéBbie U MeOJIeHHbIE HOCUTEIH.

Bcé 3TO 0OGBIYHO MOJIE3HO TOMBKO AJIT O0YeHb Oombimx Tabmuil. Kakme MMEeHHO TabGUIlBl BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHUS, XOTS, KaK IIPABUJIO, 9TO CIEAYET IPUMEHSATh
st TabIuIl, pa3Mep KOTOPHIX HpeBhiaeT 00béM O3Y cepBepa.

Postgres Pro npennaraetr noggep>Ky CI€OYIOIINX BULOB CEKIIMOHUPOBaHUA:
CeknMOHUpPOBaHUE 110 AUana3oHaM

Tabnuila CeKIMOHUPYETCHA 0 «OHUana30HaM», ONPENEeIEHHBIM TI0 KIII0YeBOMY CTONOIy MiIu Habopy
CTOJIOIIOB, U He IepeceKawIIuMcs Opyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHPOBATL MaHHEBIE TIO
Oualla30HaM OaT WM 10 OHalla30HaM UOeHTH(PHUKATOPOB OIpenenéHHEIX OU3HEeC-00beKTOB.

CekIMOHMPOBaHYUE II10 CIIUCKY

THGJ'[I/I]_IE[ CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKaA, SABHO YKa3HIBaAaKIIIEero, KaKne 3Ha4Ye€HHUd KJII04Ya
IOJIZKHEI OTHOCUTBCS K KaXKIIOM CEeKITUH.

Ecnu Bamemy mpuIozKeHUIo TpeOyoTcs apyrue GOpMbl CEKITMOHUPOBAHUS, MOXKHO TakKKe IPUOEerHyTh
K aJIbTePHATHUBHBIM peajn3allisM, C UCIIOJIL30BaHUEeM HaCJIeOOBAHUS U IIPENCTABIeHUNi C UNION ALL.
Takwue IIOAXOOE JalOT TMOKOCTh, HO He [al0T TaKOT0 BEIUTPHIIIA B IPOU3BOAUTEILHOCTH, KaK BCTPOEHHOE
meKJjlapaTUBHOE CEeKITMOHUPOBAHUE.

5.10.2. lleknapaTuBHoe CeKLUOHUpPOBaHUue

Postgres Pro mpepocTaBisieT BO3MOXKHOCTbL yKa3aTh, KaK pa30uTh TAOMHUIy HA YACTH, Ha3bIBaeMbIe
CeKIusaMHU. Pa3genéHHas TaKHM CIOCOO0M TaOnulla HAa3BIBAETCS CeKUUOHUPOBAHHOU mabauuell.
VkazaHKe CEeKIIMOHUPOBAHUS COCTOMUT M3 ONpefesIeHus Memodd CeKuUuOHUPOBAHUS U CIIMCKa CTOJIOLIOB
WY BHIPAXKEHWI, KOTOPEIe OyIyT COCTABIATh KAOY pa3bueHus.
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Bce CTPOKH, BCTaABJId€eMbl€ B CEKIHOHHPOBAHHYIO Ta6n1/1uy, 6YI[YT pacipeneinaTbeCd II0 CeKuusam B
3dBHCHMOCTH OT 3HAYEHHUSA KIII04Ya paB6I/IeHI/IH. Kaxmas ceknus COOEePXKUT IIOAMHOXKECTBO OAHHBIX,
OrpaHUYEHHOE ?ZpaHuuamu ceruuu. B wHacrogIee BpeMsa B Ka4ieCTB€ METOOOB CEKIMOHHPOBAHUA
IIogOoepxKUBAETCA pa36HeHHe IO Ouama3oHaM M M0 CIHCKaM, Korga KaXOoW CeKIIMHM Ha3HadaeTcs
OHana30H KIII0UEeM UJIN CIIMCOK KIII04Yel, COOTBETCTBEHHO.

CaMu ceKUMU MOTYT IIPEACTaBIsITh CO00M CEeKUMOHUPYyeMble TalJullkl, OGjaromaps MPUMEHEHUI0 Tak
HA3bBIBAEMOTO 8/04#CE€HHO020 CeKUUOHUposaHus. B ceKUusix MOTYT OBITH OIIpefeleHbl CBOM WHIOEKCHI,
OrpaHNYEeHUusA " 3HA4YeHHUsdA 1[I0 YMOJIYaHHIO, OTJIMYHBIE OT [OPYTUux CeKHHfI. I/IHHeKCbI OOJI2KHBI
co3maBaThCs IJIA Ka*KAOW CeKIMU He3aBUcUMO. [logpobHee 0 CEKIIMOHMPOBAHHBIX TabIMIaX U CEKIIUIX
paccka3rsiBaeTcsd B onucanuu CREATE TABLE.

I[Ipeo6Gpa3zoBaTh OOBIYHYIO TaOMHUIy B CEKIMOHHPOBAHHYI0O ¥ HaoOOpOT Hemb3s. OmHaAaKO B
CEeKIIMOHUPOBAHHYIO TAOIHUITy MOKHO MOOAaBUTh B KAYECTBE CEKIIMU OOBIYHYIO WM CEKIIMOHHPOBAHHYIO
TabIUITy C MAaHHBIMH, a TAaK2XKe MOXKHO YOAIUTh CEeKITHIO U3 CeKIIMOHUPOBAHHOM TaOIHUIILI M IPEBPATUTh €€
B OTHEJIbHYI0 Tabmuiy; oopaTtutech K omucanuio ALTER TABLE, uTo6bl y3HATh OOMNBIIE O ITOAKOMaHaax
ATTACH PARTITION M DETACH PARTITION.

3a KyjaucaMu OTHeJIbHBIE CEKIIMM CBA3LIBAIOTCA C CEKIMOHUpPYyeMoN Tabiuilell cpencTBaMu
HacJleJoBaHUSA; OOHAKO C CEKIIMOHUPOBAHHBIMKU TabnuIllaMU M CEKIUSIMU HeJb3 IIOJIHOLEHHO
HUCIIONb30BaTh (GYHKIMOHATBHOCTL HACJEeOOBaHUS, pacCMaTpUBaeMyl0 B I[peObAyIIeM pa3sfelle.
Hampumep, cekius He MOXeT HMeTb HHKaKAX [OPYIUX POOUTeNed, KpoMe CeKIUOHHPOBAaHHOU
TabIUIEl, K KOTOPOM OHa IIpPUCOeOUHEHa, TaK JKe KakK oOblyHasg Tabiulla He MOIKeT HacJieJoBaThCs
OT CEeKUMOHWPOBAHHOU TabGmuIlkl, YTOOBl IIOCJIENHSAS CTaja €€ popuTesjieM. OTO 3HAQUUT, YTO
CEKIIMOHUPOBaHHBEIE TAOMUIIEI M CEKIMKW He Y4acCTBYIOT B HACJIemOBaHUM HapAaOy C OOBIYHBIMU
TabnuiaMmu. Tak Kak uepapxus HacjleoBaHU A, BKIIIOYAIoasd CEKIIMOHUPOBAHHYIO TaOIUITy 1 €€ CEKIIUH,
OCTaéTCs mepapxuell HacleoBaHUs, Ha HEE PaCIPOCTPAHSIOTCS BCe OOBIYHEBIE IIpaBUjla HacleqoBaHMs,
omnucaHHbe B Pazmern 5.9 ¢ HEKOTOPEIMU UCKITIOYEHUSAMY, @ UMEHHO:

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OIIpeleJIEHHEIEe B CEKIIMOHUPOBaHHOU Tabulle, Bcerga
HaCJIeAyIOTCSA BCeMU e€ ceKnusaMu. OrpaHUYeHUsT CHECK C XapaKTEPUCTUKOM NO INHERIT B
CEKIMOHUPOBAHHEIX TabIuIlaXx Co3qaBaTh HEJIb34.

* Hcnonp3oBaHue yKa3aHUs ONLY IIpu goOaBlIeHUN UK YOaJIeHUHW OTPaHHUYEHUs TOJIBKO B
CEeKITMOHUPOBAHHOM TabIIHIle IOANePKUBAETCS JIUIITL KOTHa B Hel HeT ceKuuii. Ecnu cexkiun
Cy'I_LIeCTBYIOT, IIPU IIOIIBEITKE MCIIOJIE30BaHUA ONLY BO3HUKHET OI_LII/I6Ka, TaK KakK J:[O6aBJ'[eHI/Ie
WY yAajieHre OTPaHUYEeHUH TOIbKO B CEKITMOHUPOBAHHOM TabnIuIle TPYU HaTUIYUU CEKITUHN
He nnogpmepxkuBaeTcs. C Opyroi CTOPOHBI, OTPAHUUYEHUSA MOXKHO IO0aBIATEH UIIUA YHAaIATh
HEeIIOCPEeOCTBEHHO B CEKIINAX, €C/IM OHU OTCYTCTBYIOT B pOHHTeHBCKOﬁ Ta6n1/1ue. Tak xak
CEeKIIMOHNPOBAaHHAA T&6JII/II_[a HEeIIOCPEeOdCTBEHHO He COOEPXKUT NaHHEBIE, ITPU IIOIIBITKE MCIIOJIE30BaTh
TRUNCATE ONLY B CEKIIMOHUPOBAHHOM TabIIHIle BCerma Bo3BpallaeTcs omrrbka.

* B ceknusax He MOXKET OBITh CTONIOIIOB, OTCYTCTBYIOIINX B POOUTENILCKOM Tabnuile. Takue CTOIOLE
HEBO3MOIKHO OIIPENEeIUTh HU IPY CO3TAaHUM CEeKIMH KOMaHAO! CREATE TABLE, HU IyTEM
mo6aBlIeHUs B CYIIECTBYIOIINE CEKIIMU C UCIIONb30BaHUEM ALTER TABLE. TaGIHITEI MOTYT OBITH
MMOAK/TIOYEHH B KAYECTBE CEKI[MM KOMAHOOW ALTER TABLE ... ATTACH PARTITION, TOMBKO €CIH UX
CTONOIE B TOYHOCTU COOTBETCTBYIOT POOUTEIILCKON Tabuile, BKIIOYAs CTOIOIH oid.

* OrpanuudeHue NOT NULL IJisg CTOJIOIa B CEKIIMU HEJIb35I YOAIUTh, €CIIU 9TO OTPaHNYeHNe
CYIIECTBYET B POOUTEIILCKOM TabsuIie.

Cekimy TakXke MOTryT ObITb cTOpoHHuMMH Tabmuunamu (cM. CREATE FOREIGN TABLE), xotTs
IPH 3TOM OEWCTBYIOT MHOOIOJHUTEJIbHBIE OTPaHHYEHHUS II0 CPaBHEHHIO C OOBIYHHIMU TabJIHIIaMU.
Hampumep, maHHBIE, BCTaBIsIeMble B CEKIIMOHHUPOBAHHYIO TAOIUIly, HE IIEePEHAMPaBIsSIOTCS B CEKIIHIO,
MIPEICTaBIISIONIYI0 COO0M CTOPOHHIO TaOIHITY.

5.10.2.1. NMpumep

[MpenmonoxkuM, 4TO MBI CO3maéM 0a3y MaHHBIX [JIs OOJIBIIIOM KOMIIAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnmaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOHaKy{ MOPOXKEHOr0 KaXKIblM JeHb B pa3pe3e
peruoHoB. [Io cyTu HaM HyKHa ciledyromias Tabmuia:
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CREATE TABLE measurement (

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

)i

Mel 3HaeM, 4TO OOJILIIMHCTBO 3alpocoB OyOyT paboTaTh TOMBKO C JAaHHBIMM 3a IIOCIEOHIOI Hemelo,
MecsII] UIM KBapTaJl, TaK KaK B OCHOBHOM 3Ta Tabnmulla HyxKHa ajst GOpPMUPOBaHUS TEKYIIUX OTYETOB OIS
pykoBoacTBa. YTOOBE COKPATUTL O0BEM XPAHSIIUXCS CTAPBIX HAaHHBIX, MBI PEIIUJIM OCTAaBIISATL HJaHHBIE
TOJIBKO 3a 3 mocjaenHux roma. HeHyXKHble gaHHBIe MBI OyOeM yOansTh B Hauajle KaXxaoro Mecsiia. B aToi
CUTyallu¥ MBI MOKEM HCIIOIb30BaTh CEKIITMOHMPOBAHUE [JIsI YOOBJIETBOPEHUS BCEX HAINX TpeOGoBaHUM
K Tabsuile ImoKas3aTese.

YT00OHI HCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyIoliee:

1. CozpaiiTe TabmuIily measurement KakK CEeKIIMOHUPOBAHHYIO TabnIUIly C IIpedsiokXeHueM PARTITION BY,
yKa3aB MeTo[ pa30ueHu (B HalleM cjiydyae RANGE) U CIIUCOK CTOIOIIOB, KOTOPHIE OyAyT 0Opa30BLIBATh
K104 pa30ueHusl.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

ITpu pa3bueHMH IO OUarla30HaM B KaveCTBe KJll04Ua pa30ueHus IIPU KeJTaHUW MOXKHO KCIIOJIE30BaTh
Habop M3 HECKOJNbKHX CTonO1oB. KoHeWwHO, mpu STOM CKOpee BCET0 YBEJIMYUTCS KOIUYECTBO
CEeKIIUY, M KaXkgas U3 HuxX OymeT MeHbIne. M1 HampoTHUB, UCIIOIb30BaHUE MEHBIIET0 YHCjla CTOJIOIIOB
MOZKET IIPUBECTU K MeHee APOOHOMY KPUTEpPHI0 pa3bueHUs C MEHBIIMM YHCJIOM CEKIM#. 3ampoc,
oOpalaiommiicss K CeKIIMOHUPOBaHHOM Tabmuile, OyoeT CKAaHMPOBATh MEHBIIIE CEKIINM, eCJTN B YCIIOBUU
morcka pUrypupyroT HEKOTOPhIE WU BCe 3TH CTONOIL. Hampumep, B Tabnuile, CEKITMOHUPYEMOM 110
Iuaral3oHaM, B KauecCTBe KJIio4a pa3bueHusT MOXKHO BEHIOPATh CTOJIOH lastname ¥ firstname (B TAKOM
nopsgke).

2. Co3patiTe cekIiuu. B onpeneneHnu Kaxaoi CEKITUM OOJIKHEL 3alaBaThCA I'PAHUIIE], COOTBETCTBYIOINE
MEeTONy M KJII0Yy pa30ueHus: pOOUTEILCKON Tabulibl. 3aMeThbTe, YTO YKa3aHUe I'PaHul], IIpu KOTOPOM
MHOKECTBO 3Ha4YeHUU HOBOU CEKUMU IIepeceKaeTcsl CO MHOXKECTBOM 3HA4YeHU#l B OOHOU WU
HECKOJIbKUX CYIIeCTBYIOMIMX CEKINIX, OymeT ommOouYHbIM. [Ipy onbITKE N0oOaBIEHUS B POOUTEILCKYIO
TaOIUIy OaHHBIX, KOTOPHIE HE COOTBETCTBYIOT HM ONHOM M3 CYIIECTBYIOIIEH CEKUM#, TPOU30UTOET
omnbKa; COOTBETCTBYIOIINM pa3aes Hy?KHO 00aBIsITh BPYYHYIO.

Ceknuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TabmuilaMu
Postgres Pro (umu, BO3MOXKHO, CTOPOHHUMHU TabmuiiaMu). B 4acTHOCTH, OIS KaXKOOM CEKIIMU MOXKHO
He3aBUCHUMO 3adaTh TabIMYHOE IIPOCTPAHCTBO U MapaMeTPhl XpaHeHHUs.

s TaﬁHI/IH-CGKHHﬂ HeT H806XOJII/IMOCTI/I omnmpeneiidTe OrpaHrn4YeHrnsa C YCJIIOBHUSAMHU, 3aOalOIVNMK
I'PDaHUIIBI 3HAYEeHUH. Hy}KHbIe OrpaHHU4YEeHuda CEeKIIUM BEIBOOSITCSI HESIBHO M3 ommpenesyieHrnss I'pPpaHUIl
CEeKIIuH, Korga TpeﬁyeTCH K HUM 06paTI/ITLCH.

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
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FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

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

[7151 peanu3aluy BIOXKEHHOTO CEKITMOHUPOBAHMS YKaXKUTe IPeaIokKeHue PARTITION BY B KOMaHOaXx,
CO3TAIONINX OTHEJIbHEIE CeKITUH, HallpuMep:

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

Korma 6YHYT CO3O0aHBI CEKIUMU measurement_y2006m02, OAHHEIE, mobOaBiIsIeMBEIe B measurement
U TIoTafjalIllne B measurement_y2006m02 (MM [OaHHBIE, HENOCPEACTBEHHO HOOaBIsIEMEIE
B measurement_y2006m02, C Y4YETOM COOTBETCTBUS OTPAaHUYEHUIO CceKuuu) OymyT 3aTeM
IepeHanpaBJieHbl B OOHY W3 BJIOXKEHHBIX CEKIIWM B 3aBUCHUMOCTUA OT 3HAYEHWs CTOIOIA peaktemp.
YkazaHHBIN KITI0Y Pa30ueHns MOKET ITePeCceKaThCs C KJITI0UOM Pa30MeHUsT POOUTEIIS, XOTS OIIPENeNsiTh
TPAHUILI BJIOKEHHOM CEKIWM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOJKECTBO IOAHHHIX, KOTOPOe OHa
IIPUHUMAET, BXOOWIO BO MHOXKECTBO, HOyCKaeMoe COOCTBEHHBIMH I'DaHUIIAMHU CEKIIUM; CHUCTEMa He
IBITAeTCS KOHTPOJIUPOBATh 3TO CaMa.

3. Co3patiTe MHOEKC I10 KJII0UEBOMY CTOJIOIY(aM), a TakkKe to0ble Apyrue UHOEKCH, KOTOPHIE BhI XOTEIH
OBl UMeTh B Kaxkaou cekuuu. (MHOEKC Mo K049y, CTPOT0 TOBOPS, He HEOOXOAUM, HO B OOJIBIITMHCTBE
cnydaeB oH OymeT mmone3eH. Eciiu BbI XOTHUTe, 4YTOOH 3HAYEHUS KiI04Ya ObIJIM YHUKAIbHEI, BaM CJIEyeT
TaKXe CO3OaTh OrPaHUYEeHUS YHUKAJIbHOCTU UJIM IIEPBUYHOIO KJIIo4a I KaXOoW CEeKIUH.)

CREATE INDEX ON measurement_y2006m02 (logdate);
CREATE INDEX ON measurement_y2006m03 (logdate);

CREATE INDEX ON measurement_y2007mll (logdate);
CREATE INDEX ON measurement_y2007ml2 (logdate);
CREATE INDEX ON measurement_y2008m01 (logdate);
4.Y6eputech B TOM, 4YTO IIlapaMeTp KoHdurypamuu constraint exclusion He BBIKIIOYEH B
postgresqgl.conf. MHa4e 3ampockH He OyOyT ONITUMU3NPOBATHECS MOMKHBIM 00pa3oM.

B mamHOM mpuMepe HaM MOTPebyeTCs CO3maBaTh CEKLMIO KaXKObIM MeCsl, TakK 4To ObII0 OB Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIHM OB (hopMupoBas Tpedbyembrir Kog DDL aBTOMaTHUYECKH.
5.10.2.2. O6cny>xuBaHMe CeKLUn

OOrruHO HaOOP CceKIuii, 0O0pa30BaHHEIN HM3HAYAJLHO IIPH CO3MaHMM TabJuI, He NOpenrnolaraeTcs
COXpaHSTh HeM3MeHHHIM. 4Yaine HaoOOpPOT, MJIAHUPYETCs VYOalsATh CTapble CEeKIWHd [OaHHBIX |
nmepuoguYecKy mo0aBiIATh HOBbIe. OMHO 13 HanboJiee BaKHBIX IPEUMYIIECTB CEKITHOHUPOBAHUS COCTOUT
WUMEHHO B TOM, YTO OHO ITO3BOJISET ITPAaKTUYEeCKM MOMEHTAIbHO BHIIIOIHSATH TPYOOEMKHE OIepalluy,
U3MEeHSsIsI CTPYKTYPY CEKIIUH, a He (u3nuUYeCcKHu nepemerlriasi 600mbirue 00bEMBI JaHHEIX.

CaMBIH JIETKUH CIIOC00 YOAJIINTE CTAapPhI€ OAaHHBIE — IIPOCTO YOAJIUTh CEKIIUIO, CTABIIYIO HeHy}KHOﬁ:
DROP TABLE measurement_y2006m02;

Tak MOXKHO YOAJIUTh MUJIJINOHBI 3amnuceu ropasgo 6BICTpee, YeM yOoajiaThb UX I10 OOHOU. 3aMeThTe, OOHAKO,
4q9To HpI/IBeJIéHHaH BEIIIIE KOMaHOa Tpe6yeT YCTAaHOBJIEHUSA 6J'IOKI/IpOBKI/I ACCESS EXCLUSIVE.

Emeé omuH yacTo Gojiee MPEANOYTUTEIbHBIM BapuaHT — yOpaTb CEKIMI0 M3 TIaBHOU TabGIUIBI, HO
COXPaHUTh BO3MOXKHOCTE 00paIaThCs K HEM KaK K CAaMOCTOSTEJIbHOU Tabuile:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu aTOM MOKHO OyTIEeT MPOHOIXaTh paboTaTh C JaHHLIMHU, TOKa Tabnuila He OyaeT ymaneHna. Hampumep,
B 9TOM COCTOSTHMU OYEHB KCTATH OYOET COeaTh PE3EPBHYIO KOIMMI0 JAHHLIX, UCIOIb3Yys COPY, pg dump
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niyu nogoOHBIe cpencTBa. Bo3MOXKHO, 3THM HaHHBIE TAKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMITaKTHHIN (hOPMAT, BHIIOJIHUTD OPYTYI0 00PabOTKY UK TOCTPOUTH OTYETHL.

AHaIOTUYHBEIM 06p8.30M MOXKHO HO0aBIIATH HOBYIO CEKIUIO C OJaHHBIMH. M&sI MOKeM CO37aTh IIyCTYIO
CEeKITHIO B TJIaBHOM TabiuIe Tak e, KaK MBI CO3TaBallid CEKIIMU B UCXOOHOM COCTOSHHH [0 3TOTO:

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

A mHOTrma ymoOHee co3gaTh HOBYIO TabJIMIy BHE CTPYKTYPHI CEKIIUY U CHOeJIaTh €€ ITOTHOIEHHOM CeKIuen
no3xke. IIpu TakoM oaxone faHHbIe MOXKHO OymeT 3arpy3UTh, IPOBEPUTH U ITpeobpa3oBaTh 40 TOT0, Kak
OHHU IOSIBSTCS B CEKIIMOHUPOBAHHOM TabiuIe:

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" );

[Ipexkpae yeM BBIIIOMHSATHL KOMaHOy ATTACH PARTITION, peKOMEHOYeTCsI CO3HaTh OrpaHUYeHue CHECK B
MIPUCOENNHsIeMOlM TabIuIle, COOTBETCTBYIOIEee 0XKMOAaeMOMY OTPaHMYEHHIO CeKIMK. Brnaromapss aTomy
CHUCTeMa CMOXKEeT He CKaHHuPOBaTh TAOIUIy OIS IPOBEPKH HESIBHOTO OTPAaHMYEHHUS CeKInu. be3 aToro
orpaHWYeHus CHECK Tabully HyKHO OyeT MPOCKaHUPOBaTh U YOEIUTHCS B BHIITOTHEHUN OTPaHUYEHUS
CEeKIIUU, yhepxkKuBasg OJIOKUPOBKY ACCESS EXCLUSIVE B POOMTENBCKOM Tabmnuile. ITocme BBHITIOITHEHUS
KOMaHObl ATTACH PARTITION 3TO CTaBIlIee HEHYXKHBIM OrpaHUYeHMEe CHECK OPU XKeJTaHUM MOXKHO
YOaluThb.

5.10.2.3. OrpaHu4yeHus
C CEKIIMOHNUPOBAHHBIMHU TaGJ'II/ILIaMI/I CBSI3aHEI ClleJyIoIyue OrPaHNYeHud:

e MexaHHU3M aBTOMAaTHUYECKOI 0 CO3OaHusA COOTBETCTBYIOIINX MHIEKCOB BO BCEX CEKIUAX OTCYTCTBYET,
[I03TOMY MHAEKCH Hy>KHO HO0OaBNATh B KaXKIYI0 CEKIIUIO OTAEeIbHO. JTO TaKXKe 03HavaerT,
YTO HEBO3MOZKHO CO30aThb HepBI/I‘-IHBIfI KJIIO4Y, OrpaHn4Y€eHre YHUKAJIbHOCTHU UJIKM OTPaHUYEeHUEe
HUCKIIIOYEHNs, OXBAaThIBAKOIIME BCE CEKIINHU; TaKHN€ OIrPaHNYE€HNA BO3MOXKHEI TOJIBKO B OTOEJIBHBIX
CEeKIIH4X.

e Tak Kak B CEKIIMOHNPOBAHHBIX TBGHI/II_I&X IIePBUYHEIE KJIIOUHW HE IIOOOEePXKUBAKOTCA, Ha
CEKIIMOHNPOBAHHEIE TaGHI/ILIbI He MOT'yT CChHIJIaThCA BHEIIHHWE KJII0OYH, TaK 2K€ KaK U BHEIIHHWE KIJII0YHN
B CTOPOHHUX T&6TII/ILIaX He MOT'YT CCHIJIQTBECA Ha Kakue-JImubo aopyrue THGHI/IHBI.

¢ Hcnomnb3oBaHue npenjnoxXeHus ON CONFLICT C CEKIIMOHHPOBAaHHBIMHA Ta6J'II/II_IaMI/I BBI3OBET OI.T.II/I6Ky,
TaK KaK OTrPaHUY€eHUsA YHUKAJIbBHOCTU U OTPAaHUYEHUA NCKIIIOYEeHUA MOT'YT CO34aBaThCA TOJIBKO
B OTOEJIBHBIX CEKIINAX. ObecrnieueHune YHHUKAJIBHOCTHU (unu OrpaHUYEeHUuA UCKJIIOUEeHU ) BO BCEU
Hepapxmuu HaCliedOBaHUA He IIOOOeP2KUBaAeTCHA.

* TlepeHecTu CTPOKY U3 OOHOM CEKIIMU B IPYI'yI0 KOMaHOOW UPDATE HeJslb35l, TAK KaK HOBOE 3Ha4yeHUe
CTPOKU He OymeT yOOBJIETBOPATH HEIBHOMY OTPaHUYEHUIO MCXOOHOMN CEKIUM.

e Tpurreps! ypoBHS CTPOK IIPH HEOOXOOUMOCTH MOJIZKHEI OIIPENeNIATLCSI B OTOeIbHEIX CeKITUAX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

e CwMemmBaHUE BPEMEHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIIMOHHUPOBaAHUSA HE
OOIIYyCKaeTCsd. Takum o6pa30M, €CJIM CeKIITMOHHPOBaHHAasA TabJIHIa IOCTOSTHHAS, TAKUMHU K€ TOJIKHEI
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OBITH €€ CeKIInH; C BDEMEHHBEIMHU Ta6J'II/II.[aMI/I aHaJOTu4HO. B ClIydae C Bp€eMEeHHBIMU OTHOIIEHUSIMUA
BCe TaGJ’II/IHBI OoepeBa CEKIIMOHUPOBAHUA OOJI2KHEBL OBITEH U3 OOHOT'O CeaHcCa.

5.10.3. Peanu3saumsa c Mcnosib30BaHUEM HacJieaooBaHuUA

XOoTsT BCTPOEHHBIE CpPEenCcTBa [MOEeK/JIApaTHUBHOI'O CEKIMOHMPOBAHHUS I[IOJI€3HBl BO MHOTHMX dYaCTO
BO3HUKAIOIINX CUTYAIIUSIX, OBIBAIOT 00CTOSITEILCTBA, TPeOylolue 60ee THOKOTO moaxoaa. B aTom ciydae
CEeKIIMOHHPOBAHKE MOXKHO pPeaan30BaTh, MPMMEHHB MEXAaHM3M HaCJIeOOBaHHsS TAOIHI], YTO HACT P
BO3MOXKHOCTEH, HeIOAaePKUBaeMbIX IIPH JeKJIapaTUBHOM CEKI[MOHUPOBAHUN, HAIIPUMED:

e C CekIMOHUPOBaHUEM eHCTBYET IPaABHUJIO, YTO BCE CEKITUH MOJIKHBI UMETh B TOYHOCTH TOT K€
Habop CTONOIIOB, YTO M POOUTEJIECKAsA TabmuIla, HO COOCTBEHHO HacliegoBaHWeEe TabJIUI] JOITyCKaeT
Ha/lM4ue B MOYEePHUX TaOIUIlaX MOTIOTHUTEIEHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

e MexaHU3M HacleOooBaHUs Ta6J'II/I].[ IIogoepzKnuBaeT MHO2KECTBEHHOE HaCllegOBaHHUeE.

* C pgekJjlapaTUBHBEIM CEKIIMOHMPOBaHUEM TIONEPIKUBAETCS TOJILKO pa3bueHue 1o CIIucKaM U
[0 guara3oHaM, TOrZa Kak C HacjiemoBaHUeM TabIuIl JaHHbIle MOKHO Pa3fesaTh 1o JIIoboMy
KPUTepuIo, BLIOpaHHOMY Ioab3oBaTesieM. (OmHaKo 3aMeThTe, YTO €CJIM UCKJII0UeHUe I10
OTrpaHUYEeHUIO He TT03BOJIAeT 9P(PHEKTUBHO OTOUIILTPOBLIBATL CEKIINU, ITPOU3BOOUTEILHOCTD
3ampocoB OymeT OYeHb HU3KOM.)

e Jlns HEKOTOPHIX Omepalnil ¢ HeKIapaTUBHLEIM CEKIIMOHUPOBaHUEM TpebyeTcs Oomee CUIbHAS
OGJIOKMPOBKA, YeM C MCIIONb30BaHWEeM HaclemoBauus. HanpuMep, s mo0aBlIeHUS UITH YOATeHUs
CEeKLIN U3 CEKIIMOHUPOBAHHOM TaGIUIIEI TPEOYEeTCsT YCTAaHOBUTE OJIOKMPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabuIle, TOTHA KakK B ClIy4Yae ¢ OOBIYHBIM HACIEIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.10.3.1. MNpumep

Bocrmionb3yeMcsi OnMCcaHHOM paHee HEeCEKIIMOHUPOBAHHOM Tabuiel measurement. YTOOB peann30BaTh
CEKIIMOHUPOBAHUE C UCIIOJIb30BAaHUEM HacC/IeqOBaHUs, BEIIIOTHUTE CIeOYIOIIUe OeHCTBUS:

1. Co3maiiTe «TrIaBHYIO» TaOIUIly, OT KOTOPOM OyOyT HaclIemoBaThCs BCe CEKInHU. JTa Tabnuma He OymeT
comepxkaTh JaHHBEIe. He ompepensiiTe B HeM HUKAKNX OTPaHUYEHHUM, €CJIM TOJIbKO Bbl HE HaMepEeHHI
co3maBaTh UOEHTUYHBIE BO BCEX CEKNMIX. TakKe He MMeeT CMBICIIAa OIPENessiTh B Hell Kakue-mubo
WHOEKCH NI OTPaHUYeHUs YHUKAJIbHOCTH. B HaleM npuMepe riiaBHOM Tabnuilel 0ygeT measurement
CO CBOMM M3Ha4YaJIbHBEIM ONpPEeIeHUuEM.

2. Co3paliTe HECKOIBKO «I0YePHUX» TabJINII, YHACJIEOBAB UX BCE OT I'JIaBHOM. OGBIYHO B TAKUX TabIHUIIax
HEe 6y11eT HUKAKHUX OOIIOJTHUTEJIbHBIX CTO.TI6LIOB, KpoMe YHacCJieOOBAaHHEIX. Kak u c OeKJIapaTUuBHBEIM
CEKIIMOHUPOBAHUEM, 3TH CEKIIUHU BO BCEX OTHOIIEHUAX OyayT 00bIYHBIMY Tabmuiiamu Postgres Pro (unu
CTOPOHHUMU TaOIHUIIaMHU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l1 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);

7

CREATE TABLE measurement_y2008m01 () INHERITS (measurement)
3. 1o6aBeTe B TaOIUIIBI-CEKIIUM HEIEPEKPHIBAIOIIUECS OTPAHUYEHUS, OIPENesIAIoOnIue OIIYCTUMBIE
3HAYEHUS KIII0YeH I KasKIOU CeKITUH.

—

TunuyHbEle TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )

Y6GJII/IT6C]3 B TOM, YTO OIrpaHUYEHHsA He IIepeCeKaloTCsd, TO €eCTb HHKaKHe 3HaAa4YeHHdA KIII04Ya
HE OTHOCATCA CPa3dy K HECKOJIbBKHM CeKIUuAM. HaanMep, YaCTO OOIIYCKAIT TaKYIO OI.HI/I6Ky B
omnpenesleHrny JUalia30OHO0B:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )
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910 He OymeT paboTaTh, TaK KaK HESCHO, K KaKOH CEKIINH OOJI?KHO OTHOCUTLCS 3HadeHue 200.

Cekmuu nydiie OyOoeT co3maTh CIedyIomuM o6pa3oMm:

CREATE TABLE measurement_y2006m02 (

CHECK ( logdate >= DATE '2006-02-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2006m03 (

CHECK ( logdate >= DATE '2006-03-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2007mll (

CHECK ( logdate >= DATE '2007-11-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 (

CHECK ( logdate >= DATE '2007-12-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2008m01 (

CHECK ( logdate >= DATE '2008-01-01' AND
) INHERITS (measurement);

logdate < DATE '2006-03-01"' )
logdate < DATE '2006-04-01"' )
logdate < DATE '2007-12-01" )
logdate < DATE '2008-01-01"' )

logdate < DATE

'2008-02-01" )

. 7151 KaXXao¥ CeKIIMK Co3maiTe HHIOEKC 10 KIII0YeBOMY CTOIOIy(aM), a TakXkKe Ii00ble Apyrue UHIEKChH

110 CBOEMY YCMOTPEHHUIO.

CREATE
CREATE
CREATE
CREATE
CREATE

INDEX
INDEX
INDEX
INDEX
INDEX

ON
ON
ON
ON
ON

measurement_y2006m02_logdate
measurement_y2006m03_logdate
measurement_y2007mll_logdate
measurement_y2007ml2_logdate
measurement_y2008m01_logdate

. MBI x0THUM, yTOOLI HAIIIe IIPUIJIOZKEeHHEe MOIJIO CKa3aThb INSERT INTO measurement

measurement_y2006m02
measurement_y2006m03
measurement_y2007ml1l
measurement_y2007ml2
measurement_y2008m01

14

(logdate)
(logdate) ;
(logdate) ;
( )i
)

14

logdate
(logdate

14

. U JaHHEBIE

0Ka3aJIUCh B COOTBETCTBYIOMEN TabIuie-ceKIiuu. Mel MOKeM JOOUTHECS 3TOro, [0OaBUB TOOXOOSIIIVIO
TPUITEPHYI0 GYHKIWIO B IIaBHyI0 Tabnuny. Ecnm maHHBIe Bcerma OymyT no0aBiIsiTECS TOJIBKO B
IIOCJIEOHIOI0 CEKINI0, HaM OymeT 4OCTaTOYHO OYeHb IPOCTON PyHKIMHU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $S

BEGIN
INSERT INTO measurement_y2008m01 VALUES
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

(NEW.*) ;

Co3pmaB 9Ty QYHKIINIO, MBI CO30aOUM BHI3LIBAIOIINN €€ TPUTTED:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement

FOR EACH ROW EXECUTE PROCEDURE measurement_insert_trigger();

MBI OONMXKHBI MEHSTH OIpefelleHHe TPUTTEePHOU (YHKIMKM KaXKObelM Mecsi, 49ToOBl OHa Bcermga
yKa3blBajla Ha TEKYIIyIo ceKumio. OnpeqmeneHne caMoOro TPUITePa, OOHAKO, MEHSTh He TpebyeTcs.

Ho MBI MOXKeM TaKxXKe ChesiaTh, YTOOB cepBep aBTOMATUYECKU HAXOOUII CEKIIMI0, B KOTOPYIO HYXKHO
HaIpPaBUTH HOOABISIEMYI0 CTPOKY. [IJ1sT 9TOT0 HaM moTpebyeTcst 60iee CIOXHAasa TPUTTepHass QYHKITUS:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$
BEGIN
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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_y2008m0l1 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OnpeneneHHe TpUurrepa OoCTaéTcs IIPEXKHUM. 3aMeThTE, YTO BCe yCII0BUA IF HOOJI2KHBI B TOYHOCTH
OTpaxXaTh OrpaHuYeHus1 CHECK COOTBETCTBYIOIIIHUX CEeKITu.

XoTst aTa QYHKIUS CJIOKHEE, YeM BapUaHT C OOHUM TEKYIIIUM MECSIeM, €€ He IMPUOETCS TaK 9acCTo
MoOuMUIMPOBATD, TaK KaK BETBU YCJIOBUM MOXKHO MOOABUTH 3apaHee.

IIpumMeuyanue

Ha nmpakTuke Oymet nydllle CHadasla IIPOBEPSTH YCIIOBUE [JISI ITOC/IENHEN CEKIIUM, eCJIM CTPOKYU
yaie go6aBiIsiIOTCS B 9Ty CeKUMIOo. [I1sT MPOCTOTH K€ MbI PACIOIOKUIIN MTPOBEPKU TPUTTEPA B
TOM JKe TIOPSAKE, UTO U B OPYTUX (hparMeHTax Kofa [Jisg 3TOTO IpuMepa.

IIpyro#r cmoco® TmepeHampaBlieHUs OOOaBISIEMBIX CTPOK B COOTBETCTBYIOIIYIO CEKIIHMIO MOXKHO
peanu3oBaTh, OIIPEeAesIuB OJIs TJIaBHOM TaOIUIIEl He TPUITED, a ITpaBuiia. Hampumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C nmpaBuiamMu CBsI3aHO ropas3no 00bIille HaKIagHBIX PACX0I0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3ampocy B IIEJIOM, a He K KaXK[oM cTpoke. I103ToMy 3TOT cr1ocob MOXKeT ObITh 60Jiee BHIMTPHIIITHBIM ITPU
MaccoBOM nmobaByieHuU HaHHBIX. OgHAKO B OOJILIIMHCTBE CIIy4YaeB TPUITEPHI OyayT paboTaTh OLICTPe..

YutuTe, 4TO KOMaHOa COPY HTHOPHUPYET HpaBuia. ECIM BH XOTUTE BCTABUTD JAHHEIE C IIOMOIIBIO COPY,
BaM ODPUOETCS KOIMMPOBATDH UX CPa3y B HYKHYIO CEKIIMIO, a He B TJTaBHYI0 Tabnuity. C Ipyroi CTOPOHHI,
COPY HE OTMEHSIET TPUITEPHI, TaK YTO C TPUTTEPAMHU BB CMOXKETE UCIIOIb30BaTh €€ OOBIYHEIM 00Pa30oM.

Emé ommH HegoCTAaTOK IOAXOAAa C IIPAaBWJIAMHU CBSI3aH C HEBO3MOXKHOCTBHIO BHIAATH OLIMOKY, €CIIH
mob6aBisieMasi CTPOKa He TOANafaeT HU IO OJHO M3 IIPABUJI; B 9TOM CJIydae JaHHBIE IPOCTO MOMaxyT
B I'JIaBHYIO TaOJIuIIy.
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6. Ybeogutecrk B TOM, 4dYTO mapaMeTp KoHurypaumm constraint exclusion He BBIKJTIOUEH B
postgresgl.conf. MHade 3anpocH He OYIYT ONTHMHU3UPOBATHCS OOJIXKHBIM 00pa3oM.

Kaxk yzke MO2KHO ITOHSATH, OJISI pean3allui CII0KHOM CXeMbl pa3bueHus MoxkeT notpedoBaTbecsi DDL-kox
3HAYUTEIbHOTO 00bEMa. B manHOM mpumepe HaMm mOTPeOyeTcsT CO3maBaTh CEKIMIO KaKAbIA MECSII, TaK
4yTO 6110 OB pAa3yMHO HAIIMCATh CKPUIIT, KOTOPHIN O popMupoBan Tpedyemerii Kog DDL aBTOMaTHYECKH.

5.10.3.2. O6cny>xuBaHme ceKuun
Y1068 OBICTPO YOAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO0 HEHYKHOM CEKIINIO:

DROP TABLE measurement_y2006m02;

YTOoOH ymaJuUTh CEKIHUI0 W3 CEeKIMOHUPOBAHHOM TaOIHIE, HO COXPAaHWTb K HEH HOOCTyn KaK K
CaMOCTOSTEJIbHOH TabJulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Y100k JIOG&BI/ITB HOBYIO CEKIIMIO OJId HOBBIX HAaHHBIX, co3pgauTe IIYCTYIO CEKIIUI0 TaK 2Ke€e, KaK OO0 3TOro
CO30aBa/id Ha4YaJIbHbI€ CEKIINU:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

MoKHO TaKXkKe CO30aTh HOBYIO TabJHMIy BHE CTPYKTYPHI CEKLIIWMH W CHOejlaThb €€ MOJHOIIEHHON CeKIuen
IIOCJIe TOTO, KaK JaHHbIe OyOyT B HEE€ 3arpy’KeHbl, IPOBEPEHEI ¥ TPU HEOOXOOMMOCTH IIPe0Opa30BaHEL.

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"
—— BO3MOXHAa OONONHHTENbHAd [NOOrMOTOBKA IAaHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. OrpaHu4yeHun

C CEKIIMOHNPOBAHHBIMHU TaﬁJ’II/IHaMI/I, peariln30BaHHBIMU 4Yepe3 HacCjlegOBaHHe, CBA3aHBI CIIEeOYIOIInue
OTrPaHUYEHUA:

* CucremMa He MOXKET IIPOBEPUTH aBTOMATHU4Y€ECKH, ABJIAIOTCA JIM BCe OrpaHH4YeHusd CHECK B3aMMHO
HCKIIIOYaIOIITMMHA. HOSTOMY Oe3omacHee 6YJZ[GT HaIlTMCaTh U OTJIQOWUTH KOO OJIA (I)OpMI/IpOBaHI/Iﬂ
CEKIIMH M CO3MaHHUS U/UIN U3MEHEHHUS CBSI3aHHEIX O6'LeKTOB, 4YeM OeJlaTb 3TO BPY4YHYIO.

¢ Tloka3aHHHIE 3[MeCh CXEMEI ITOAPa3yMeBaloT, YTO KJII04YeBOM cTon0el(bl) CEeKIIMM B CTPOKE HUKOTOa
He MEeHSIeTCSI, UM MeHSEeTCSA He HaCTOIbKO, YTOOH CTPOKY MOTPe60BaIOCh IIEPEHECTH B IPYTYIO
cek1uio. Ecnu ke MOmbITaThCS BEIIOJHUTE TAKOH OomepaTop UPDATE, ITPOU30UAET OIIubKa 13-
3a HapYLIEHUs OrpaHuYeHust CHECK. Eciu BaM Hy2KHO 00pa®oTaTh U TakKue CJIydau, BBl MOXKETE
YCTaHOBUTD MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B TAOIUIIBI-CEKITUH, HO 9TO eIlé 00IbIe
VCJIOKHHUT yIIpaBlIeHUe BCell KOHCTPYKIHEN.

* Ecnu BB BRIIONIHSETE KOMaHObl VACUUM UK ANALYZE BPY4YHYIO, HEe 3a0nIBafiTe, YTO UX HYXHO
3allyCKaThb OJid KaxXk[o¥ CeKIIMH B OTIOeNbHOCTH. KoMaHIa

ANALYZE measurement;
o6paboTaeT TOMBKO TIaBHYIO TAOIUILY.

* OmepaTophl INSERT C IIPEIJIOKEHUSIMU ON CONFLICT CKOpee Bcero He 6ymyT paboTaTh 0XKUOaeMbIM
06pa3oM, Tak Kak JelCTBUe ON CONFLICT IpefnpUHUMAEeTCS TOJIBKO B ClIydae HapyIlleHUN
VHUKaJIbHOCTHU B yKa3aHHOM IIeJIEBOM OTHOILIEHUY, a He eT0 JOUYEePHUX OTHOUIEHUIX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE CEKIIMY MOTPEOYIOTCS TPUTTEPH WX TIPAaBUia, €CIIU TOJBKO
MIPUIIOKEHUE He 3HAeT HEMTOCPENCTBEHHO O CXeMe CEeKIIMOHUPOBaHusi. Pa3paboTaTh TPUTTEPHI
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MOXKEeT OLITh OJOBOJIBHO CJIOZKHO, 1 OHH GYJIYT pa6OTaTb ropa3go MeJieHHee, 4eM BHYTPDEeHHee
pacipeneiieHue KOpTe}Keﬁ IIPU OJEeKJIaPAaTUBHOM CEKIIMOHMPOBAHUMN.

5.10.4. CEKLI,MOHMPOBaHMe M UCKNMo4YeHue nNo orpaHNn4YeHmio

HckawoueHue no o2paHu4eHur0 — 3TO IPUEM ONTUMUIALUU 3aIllPOCOB, KOTOPHIM ycKopseT paboTy C
CEeKITMOHNUPOBAHHBIMH TaOIHUITaMU, OTIPeOeIEHHBIMHY M0 BHIIIEOMMCAaHHON cxeMe (1 OJIs HeKIapaTHBHOTO
CEeKIIMOHUPOBAHUS, U [IJIsI CEeKIITMOHUPOBAHUSI C UCIIOJIb30BAHMEM HacJjiemoBauus). Hanpumep:

SET constraint_exclusion = on;
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

Be3 uCKIIOUeHUs 0 OTPAaHWYEHUIO AJIS JAHHOTO 3aIllpoca MPHUIIOCh OB TPOCKAHUPOBAThH BCE CEKIMU
TaOIUIE measurement. ECIM JKe UCKITIOYEHNE IO OrPAHUYEHUIO BKIIIOYEHO, IIJIAHWPOBIIUK PACCMOTPUT
OrpaHMYEeHVEe KaX[OOW CEeKUWU C LeJbl0 OIpedeluTh, YTO HaHHAs CEeKOus He MOXKeT COopepxKaTh
CTPOKH, YIOBJIETBOPSIOIINE YCIIOBUIO 3aIlIpoca WHERE. ECITM MIaHUPOBIITUK OIPUAET K TAKOMY BEIBOOY, OH
HCKJIIOYUT 3Ty CEKIIMIO U3 IIJIaHa 3alpoca.

YToOH yBUOETh, KaK MEHSeTCs IIJIaH IIPU U3MEeHEeHUM llapaMeTpa constraint_exclusion, BBl MOXKeETe
BOCIIOJIb30BaThCS KOMaHOOM EXPLAIN. TUIIMYHEIM HEOITUMU3UPOBAHHEIN IIJIaH OJI TaKOU KOHPUTypalnu
TabnuIEl OYOEeT BHITISOETD TakK:

SET constraint_exclusion = off;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"';

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 width=0)
-> Append (cost=0.00..151.88 rows=2715 width=0)
—-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m02 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml2 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOpBIX MM BCEX CEKLMAX MOKET MPUMEHSTHCS HE IOJTHOE TOCJIeNOBaTEIbHOE CKAaHWPOBAHUE,
a CKaHWPOBAHHUE IO MHAEKCY, HO OCHOBHAs WOes NMpUMepa B TOM, UTO OJI YOOBJIETBOPEHHUS 3ampoca
He HYKHO CKaHWPOBaThb CTaphle ceKiuu. Y Korga MBI BKITIOYAeM HCKIIOYEHHWE M0 OTPAHWYEHUIO, MBI
TMoIy4YaeM 3HAUYUTENbHO OoJiee 9 GEeKTUBHBIN MJIaH, OAIOIIUN TOT XK€e Pe3yJIbTaT:

SET constraint_exclusion = on;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"'";

QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 width=0)
-> Append (cost=0.00..60.75 rows=1086 width=0)
-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
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-> Seqg Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXaHU3M HCKITIOUEHUS 10 OTPAaHUYEHUIO YIYUTHIBAET TOJIbKO OrPaHUYEeHUsT CHECK, HO He
Hanu4due WHOEKCOB. [[03TOMy ompenensiTh HHOEKCH OJIsi CTONOIIOB KiTloda He o00s3aTenbHo. HyKHO 1
co3maBaTh MHOEKC OJIST MJaHHOW CEeKITWH, 3aBUCHUT OT TOTO, KaKasd 4aCTh CEKIuu OymeT oOpabaTeIBAaThCSI
TIPHU BHITIOJTHEHUM OOJILIIIMHCTBA 3aIlpocoB. Eciu 3To Hebosbinas YacTh, HHOEKC MOXKET OBIThH IIOJIe3€H,
B IIPOTHUBHOM CJIy4dae OH He HYXKEH.

ITo ymomuanuio nmapamMeTrp constraint exclusion nMeeTr 3Ha4YeHHWe He on U He off, a IPOMEKYTOYHOE
(1 pekomMeHOyeMoOe) 3HaYEeHUE partition, IPU KOTOPOM 3TOT MPUEM OyOeT NPUMEHSTHCS TOJIBKO K
3ampocaM, I'fie TIPeNIoIOXUTESIbHO OymyT 3aAelCTBOBAHBl CEKIIMOHUPOBAHHLIE TaOMUIEI. 3HadyeHUe
on 00sd3BIBaeT MJIAHUPOBIIUK IIPOCMATPUBATh OTPaHUYEHUS CHECK BO BCEX 3alpocax, JaxXKe B CaMbIX
MIPOCTHIX, Tlle UCKJTIIOYEeHME 110 OTPaHUYeHUIo He OyIeT UMeTh CMEICIIA.

OTHOCUTEJILHO WCKJIIOYEHUS 10 OrpPpaHUYEeHHUIo, MIPUMEHSIeMOro U [pPH HaclegoBaHUUW, U IIpHU
CEeKIIMOHUPOBAaHUM TaOIHIl, HE0OXOOMMO YUYHUTHIBATh CIIeOyIoIllee:

* MHcknroyeHue 110 OrpaHNYeHN0 paboTaeT TOJIBPKO KOTAa IIPeqJioKeHne WHERE B 3alIpOCe COOEPXKUT
KOHCTAHTHI (M/IU IIOoJIy4aeMble U3BHe ITapaMeTprl). HanpumMep, cpaBHeHNe ¢ QyHKIMEN TepeMeHHON
IPUPOOH], TAKOU KakK CURRENT_TIMESTAMP, HEIb3s ONITUMU3UPOBATh, TaK KaK IJIAHWPOBIIUK He
MOJKEeT 3HaTh, B KaKyI0 CEKIIMIO ITOTNaflET 3HaueHue QYHKITUM BO BPEMS BHITIOJTHEHUS.

e OrpaHuYeHUsI CeKIUI OOJIKHEI OBITh ITPOCTLIMH, MHAYE IIJIAHUPOBIIHUK HE CMOXKET BEIYHCIIHTE,
KaKue CeKIuU He HyKHO o6pabaThiBaTh. Icmonmb3yiTe MPOCTHIE YCIIOBUS Ha PABEHCTBO HIPHU
CEKITMOHWPOBAHUH II0 CIIMCKY UJIX IIPOCTHIE IIPOBEPKU MHTEPBaia IIPYU CEKIIMOHUPOBAHUY
[0 gralla30HaM, KakK IT0Ka3aHOo B MPeObOyINuX IIpuMepax. PEKOMEHOyeTCs UCII0Ib30BaTh B
CEKITMOHUPYIOIINX OTPAaHUYEHUSIX TOJIBKO CPAaBHEHUS CTONOIIOB pa30UeHus C KOHCTaHTaMU
C MCIIOIb30BAaHUEM OIIEPAaTOPOB, HMHOEKCUPYEMEIX B B-mepeBe (3T0 IPUMEHUMO U K
CEKITMOHUPOBAHHBIM TaOIMUIlaM, TaK KakK B KJTI0Y pPa30ueHUsT MOTYT BXOOUTb TOJILKO CTOMOIIEI,
WHOEKCcHupyeMble B B-mepese). (3To He mpobiieMa IIpu OeKJIapaTUBHOM CEKIIMOHUPOBAHUH,

TaK KaK aBTOMaTU4YEeCKHU T'eHEPUPyeMbIe OTPAHUYEHUS JOCTATOYHO IPOCTHI [JIsI ITIOHUMAaHUST
MJIaHUPOBIIIUKA.)

® HpI/I aHaJIn3e OJid UCKIIIOYEeHHA II10 OTPAaHNYEeHHNIO MCCIIeOYIOTCA BCe OTPaHUYEHUA BCEX CeKIIu
TJIaBHOU TaGJII/II_IBI, II03TOMY IIPpHU OOJIBIIIOM KOJINYECTBE CEeKITUM BpeMs IIJIaHUPOBAHUA 3aIIPOCOB
MOZXKET 3HAa4YUTEJIbHO YBEJIMYUTHCAH. OmnurcaHHBIE BHIIIE IOOXOMIBI pa60Ta10T XO0po110, II0Ka
KOJINYEeCTBO CEKIIUU He IIPEBHIIMIaEeT ITPUMEPHO CTa, HO HEe OBITAUTECh IIPUMEHATHh UX C ThiICA4YaMu
CEeKILInu.

10.5. PekomeHpaauum no deKlapaTuBHOMYy CEKULUNOHMUPOBaAHUIO

K CEeKIIMOHHNPOBAHUIO TaGJ’[I/ILU:I ciaenyeT MOoOXOOUTh IIPOOYMAHHO, TaK KdK HEeyIa4YHO€ pellleHrue MO2XKET
OTPHULIATEJIBHO IIOBIIUATE HAa CKOPOCTH IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIIPOCOB.

OgHUM M3 CaMBIX BaXXHBIX (PAKTOPOB SIBISIETCS BHIOOP CTONOIA MM CTONOIIOB, MO KOTOPHIM OymyT
CEKIIMOHMPOBATHCS BalllM fAaHHBEIE. YacTO ONTHUMABHBIM OymeT CEKIIMOHWPOBAHWE II0 CTOJIOILY WU
Habopy cTONOLIOB, KOTOPHIE MPAKTHUUYECKH BCErfa MPUCYTCTBYIOT B IPEOJIOKEHWHM WHERE B 3allpocax,
o0paranmuxcs K CeKINOHUPyeMoi Tabnuiie. D1eMeHTH IPeJIoKeHUsI WHERE, COBMECTUMEIE C KITI0YOM
CEKIIMOHMPOBAHUS U COOTBETCTBYIOIINE €My, MOTYT IIPUMEHSATHCS OJII YCTPAHEHUS HEHYXKHBIX IS
BBIIIOJTHEHUS 3alIpoca ceKiui. Takke NpH IJIAHUPOBAHUM CEKUMOHUPOBAHUSA CIefyeT YUUTHIBATh, Kak
OymyT ymansiTbCs OaHHBIe. CeKUMIO IeIMKOM MOXKHO OTCOEOUHUTH O4YeHb OBICTPO, II03TOMY MOXKET
UMeTh CMEBICTI pa3paboTaTh CTPaATEruio CEKIMOHMPOBAHUSA TaK, YTOOBl MAacCOBO yHajisieMble HaHHEIE
OKa3LIBAJINCh B ONHOW CEKILIUH.

TakXke BaXXKHO MPAaBHUIBHO BHIOPATh YHUCIIO CEKIIWH, Ha KOTOpPhIe OymeT pa3buBaThbcs Tabmuua. Ecimu mux
OymeT HemOoCTaTOYHO MHOTO, MHOEKCH OCTAaHyTCS OOJBIITMMH, He YIYYIIUTCSA W JIOKATbHOCTh MaHHBIX,
BCJIEZICTBHE Yero IIPOIIeHT IIOoIMaJaHui B KeIll OKaxKeTcAd HU3KUM. OOHAKO W IIPHU CIIHUIIKOM OOJILIITOM
KOJINYECTBE CEKITHH BO3MOXKHEBI ITP006IeMbl. C GONBIINM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
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IJTAaHUPOBAHUS M MOTpebleHue MaMsATH KakK IIPU IIJIaHWPOBAHUM, TAaK W IIPU BBIIOJIHEHUHW 3aIlPOCOB.
BriGupasi cTpaTeruio CeKIIMOHNPOBAaHUS TAaOIUIILI, TAKXKEe BaXKHO YUYHUTHIBATh, KAKHE U3MEHEHUS MOTYT
Mpou30uTH B OymymieMm. HampuMmep, eciu BBl PEIINTE CO3OaBaTh OTHEJIbHBIE CEKIHH OIS KaXKmIoro
KJIMEeHTa, ¥ B JaHHBIME MOMEHT y BaC BCEro HECKOJBKO OOJIBINIMX KJIHMEHTOB, IIOOyMaWTe, 4TO Oymer,
eCJIii Yepe3 HEeCKOJIBKO JIeT y Bac OymeT MHOIO MeJIKHX KJIMeHTOB. B aToM ciydyae MoxKeT OBITH JIyUIle
MTPOM3BECTH CEKIMOHUPOBaHUE MO Xelly (HASH) U BHIOPaTh Pa3yMHOE KOITUYECTBO CEKIIUH, ITI0 KOTOPHIM
PaBHOMEPHO pacHpemesiTCs KIWEHTH, HO He CO3[aBaTh CEKIIWHU II0 Auana3oHaM (RANGE) B Hamex[e,
YTO KOJTMYECTBO KIIMEHTOB HE YBEJIMYUTCS OO TAKOU CTEIIEeHU, YTO CEKIMOHUPOBaHNE NaHHBIX OKAXKETCS
HETPaKTUYHBIM.

BnoxeHHOE CEeKIIMOHMPOBAHME IIO3BOJIAET [MOOIIOJIHUTEJIbBHO pPa3dejluTb Te CEeKIUH, KOTOpPkBIE
IIPefdIoNIOKUTENIbHO OKaxXXyTcss Oonblile Opyrux cekiuii. OOHAKO e€eCclIX 3TOH BO3MOXKHOCTHIO
3NMOyHnoTPeOIsaATh, MOKeT 06pa3oBaThCsl OONIBINIOE KOIUYEeCTBO CEKIU, ITIopoXKaaIee Te XKe IPo0IeMEl,
4TO ONMCaHHI B IpeObIAyIieM ab3ale.

TakXke BaxXKHO yYUTBHIBaTh U3OEPXKKU CEKIUOHWPOBAHUS, KOTOPBIE OTpPaxKalOTCSAd Ha IIJIAaHUPOBAHUU
U BBIIIOJTHEHWM 3alpocoB. I[INMaHWPOBIIMK 3aIllpoCOB OOBIYHO [OBOIBHO HEIIJIOXO CIIPABIISIETCS C
HepapxusaMM, BKIIOYAOMIMMU [0 HECKONIbKHX COTeH ceKumi. OOHaAKO IO Mepe yBeJIW4YeHus 4Yucia
CeKluy OymeT YBEIUYMBATHLCS U BPeMs IJIaHWPOBAHUS 3alpPOCOB, U 00BEM IOTPeObsiseMoi mamMsaTu. B
HauOoJIbIIIeH CTelIeHHW 9TO KacaeTCsI KOMaH[ UPDATE M DELETE. Hamuuue 60JIBIIOr0 KOJINYeCcTBa CeKITUH
HeXeJlaTeNbHO eIlé W MOTOMY, UTO IOoTpebJieHre MaMsTH CEPBEPOM MOXKET 3HAYHTEIbHO BO3pacTaTh
C TeYyeHHeM BpeMeHH, OCOOEHHO KOrJa MHOXXECTBO CeaHCOB oOpalarTcsd K MHOXKECTBY CEKIHH. ITO
00BSICHSIETCSI TEM, UTO B JIOKAIbHYIO ITAMSITh KaXKIOT0 CeaHca, KOTOPBIHM oOpaIaeTcs K CEeKIUIM, JOIKHEI
OBITH 3arpyzKeHbl MEeTaJaHHBIE BCEX 3TUX CEKIIUH.

C Harpyskom, mpucyiied nHGOPMAIUOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3HaBaTb OOJIbIIe
cekuui, 4yeM c Harpy3koi OLTP. Kak npaBuio, B HHGOPMAaLMOHHBIX XpaHUJIHIIaX BpeMs IIJIaHUPOBaAHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 60bIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1I000M THUIEe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEHUS Ha PaHHE! CTaguu peanu3aliuy,
TaK KakK IIpolecc mnepepa3dueHus Tabmui OONBIIOro O00BEMa MOXKET O0Ka3aThCs YPEe3BHEIYANWHO
OJITUTENbHBIM. [IJ151 ONTUMU3AlMK CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIBLHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KOeM ciiydae HeJlb3s IIojlaraTh, YTO 4eM OOJIbIlle CEeKIIUH,
TEeM JIy4llle, PaBHO KaK U HaoOOPOT.

5.11. CTOpOHHME AaHHbIe

Postgres Pro wactuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0palaTbCs K TaHHBIM,
HaXOMSAIINMCST CHApPYyKHU, UCITOIb3ys 00bIYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OAaHHBIX — 3TO 61/I6J'II/IOTeKa, B3&HMOH€I:ICTBYIOIJ.I&H C BHEIIHUM HCTOYHMKOM HOAHHBIX W CKPHBIBAIOIIIad
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
TPEefOCTaBIISIIOTCS B BUE MOAYJIEH contrib ; cMm. [Ipunoxenue F. TakXkKe BBH MOXKETe HAaWTHU OPYTHeE
00EPTKM, BHIITYCKAEeMbEIE KaK [IOTOTHUTEIIFHEIE TTPOAYKTHL. EC/iu HM OHaA U3 CYILIECTBYIOINX 00EPTOK Bac
He YCTpawBaeT, BHI MOXKETE HAMMCaTh CBOIO COOCTBEHHYIO (cM. ['maBy 52).

Yto6bl 0OpPaATHUTLCA K CTOPOHHMM [OAaHHBIM, BHI HOJIZKHEI CO3OaTh OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauWBaeTCs IMOOKII0UEeHUE K BHEIIHEMY MCTOYHUKY OAaHHBIX, OIPENessiOTCS IapaMeTpPhl
COOTBETCTBYIOIIEeH OOEPTKM CTOPOHHUX MAHHHIX. 3aTeM BBl HOJIZKHBEI CO3HAaTh OOHY HJIM HECKOJBKO
CMOPOHHUX Mabuy,, oIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHHE TaOIHUIIEI MOXKHO
KCIIOJIb30BaTh B 3allpocax TakK e, KakK U OOLIYHLIe, HO MX HaHHBIE HEe XPaHSITCS Ha cepBepe Postgres
Pro. Ilpu KaxmoM 3ampoce Postgres Pro obOpaiitaeTcss K 00EpTKe CTOPOHHUX HAHHEIX, KOTOpasi, B CBOIO
ouepeqns, MMOJIydyaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UIU HNepenaeT ux eMy (B ciaydae komaHn INSERT
unu UPDATE).

IIpu obpameHWM K BHEIIHWM [OaHHBEIM YOAJTEHHBIM MCTOYHUK MOIKEeT noTpeboBaTh ayTeHTHu(UKanmu
knueHTa. COOTBETCTBYIOINNE YYETHHIE OaHHBIE MOXKHO IIPENOCTaBUTL C IIOMOIILI0 COnocmasaeHull
nosiv3osameJell, IO3BOIAIOIINX ONIPENENINTh B YaCTHOCTH UM€EHa U IIapoJId, B 3aBUCUMOCTH OT TEKyIIen
ponu nonb3oBaTens Postgres Pro.
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OononuuTenbHyo nHPopMaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabmuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSIMOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CYIIeCTBOBaTh. [IoMUMO HUX
BBl MOJKETE CO3[aBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAHHBIE CHAEJIATh yIPABIEHUE
maHHbBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKMOAIOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

* TlpepncraBneHusd

¢ OQYHKIUU U OIEPATOPH

e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u IpaBuia Iepe3annucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.13. OTcne)XxuBaHue 3aBUCMMOCTEM

Korpa BBI co311aéTe CJIOKHBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINEe MHO2KECTBO TaﬁHI/IH C BHEIIIHNMH
KJIIOYaMi, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaﬁJ'II/II_Ia C OrpaHHMYE€HHuEM BHEIIHEro KJII04Ya 3aBHCHUT OT T8.6J'II/II_U:>I, Ha
KOTOPYIO OHaA CCBIJIa€TCH.

IIns coxpaHeHusl 1eJTOCTHOCTU CTPYKTYPHI Bcel 06a3bl maHHBIX, Postgres Pro He IO3BOJISIET yOANSTh
O0BEKTH, OT KOTOPBHIX 3aBUCAT Opyrue. Hampumep, HOomeiTKa yaanuTh Tabnuny products (Mbl
paccmatpuBanu eé B Ilompa3merne 5.3.5), oT KOTOPO# 3aBucuT Tabnuila orders, IPUBEOET K oOlIMOKe
TIPUMEPHO TAaKOTO COOEePIKAHUS:

DROP TABLE products;

OUMBKA: ypoanuTb o6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwvekxTa "Tabnuua products"

IIOIOICKA3KA: IOng ymaneHusds 3aBUCHUMBIX OOBEKTOB HCHOONb3yHTe DROP ... CASCADE.

CoobiieHne o6 omubKe OaéT MOJIEe3HYI0 IIOACKA3Ky: eClIU Bhl He XOTUTEe 3aHMMAaThCs JIMKBUOAIUEN
3aBUCHMOCTEM 10 OTAEILHOCTH, MOXKHO BBIIIOJTHUT:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE OﬁLeKTBI, a TaKXe 06'BeKTI>I, 3aBUcCdIIMe 0T HUX, 6y,‘l],'y'T yoalleHbl PEKYPCHBHO. B
9TOM city4dae Tabnuila orders ocTaHeTcCsi, a yHajieHo OyOeT TOJIbKO €€ OorpaHUYeHHe BHEIIHEero KJroda.
YoaneHue He pacOpPOCTPAHUTCS Ha OPyrue OOBEKTHI, TaK KaK HU OOUH OOBEKT HEe 3aBHUCHUT OT ITOTO
OrpPaHUYEHUA. (ECJ‘II/I BEI XOTHUTE IIPOBEPHUTH, YTO HpOI/I30ﬁJZ[éT IIPHU BBIIIOTHEHUU DROP ... CASCADE,
3amycTuTe DROP 6e3 CASCADE M IMpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCe KOMaHOLI DROP B Postgres Pro IIoOOepXKUBAIOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00beKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBEOEHUE I10 YMOJIYaHHUIO, KOTrga 00BEKT MOXKHO YOAJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUC/AT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupgapt SQL TpeOyeT ABHOro yKa3aHUA RESTRICT UM CASCADE B KoMmaHAe DROP. Ho 3To
TpeboBaHUe Ha CaMOM [eJjie He BHIIONHSAEeTCS HU B omHo¥l CYBII, mpu 9TOM OOHU CHUCTEMEI 110
YMOJYaHUIO TOApa3yMeBaloT RESTRICT, @ Apyrue — CASCADE.
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Ecnu B KoMaHIe DROP IEPEYUCTSIOTCS HECKOJIBKO 00BEeKTOB, CASCADE TpebyeTcsl yKas3hIBaTh, TOJIBKO
KOTrZa eCTh 3aBUCHMOCTHU BHe 3afJjaHHOU rpynnksl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaIUu4YuU BHEITHEeTO KJII04Ua, CChIIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3klBaTb CASCADE, YTOOBI OHa
BBHIIIOJIHUTIACH YCIIEIIHO.

g momnb3oBaTeNnbCKUx GyHKIMUE Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBsI3aHHBIE C BHEIIHE
BUOUMEIMU CBOUMCTBaMU (GYHKUIMU, TAKUMM KaK TUIIB apTyMeHTOB U pe3yJbTaTa, HO He 3aBUCUMOCTH,
KOTOPBIE MOTYT OBIThH BEISIBJIEHEI TOJIBKO ITPY aHANIM3e Tejla QyHKIUU. B KadecTBe IprMepa PacCMOTPHUTE
CIIeOylIuy CeHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'"SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Ommucanme ¢yHKOME s3biKa SQL MoxkHO HaWTu B Pasmene 35.4.) Postgres Pro OymeT moHWMAaTh, YTO
GyHKIMSA get_color_note 3aBUCHUT OT THUNA rainbow: HIPU yHaJleHUW Tuia OyoeT NPUHYOUTEIBLHO
ynaneHa GyHKIUSA, TaK KakK TUTI €€ apryMeHTa oKa3biBaeTcst HeonpeneneHHesiM. Ho Postgres Pro He 6yneT
YYUTHIBATh 3aBUCUMOCTD get_color_note OT TabGNHUIIBI my_colors ¥ He YOANUT GYHKIUIO IPU yoaJIeHUN
tabnuusl. Ho y 3TOro momxopma eCTh He TONBKO MHUHYC, HO M IINTIOC. B ciyyae OTCYTCTBUSI TaOIUIIBI
9Ta QYHKIIUS OoCcTaHeTCcs pabouell B HEKOTOPOM CMBICIIE: XOTSI IPU IONBITKE BHIIOIHUTL €€ BO3HUKHET
ommbKa, HO IIPU CO3[TaHUM HOBOM TaOJIMIILI C TEM XKe UMeHeM (YHKIIUS CHOBa OymeT paboTaTs.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. 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 umeneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 36), B RETURNING BHIOAIOTCS OAaHHBIE M3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

«[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 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;
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2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.18) 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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OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma simeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIllPOC BHIIOJHSIETCS CIeOyIomuM o0pa3oM: CHavaia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIKUX IIeJIeBLIe CTOJIOIIE, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLLIH
BBIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPSAETCS IJIs BCEeX CTPOK MCXOOHBIX TaOIIuII.

LATERAL MOZKHO HCIIOJIbB30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3J16CB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT 2XKe peSYJ'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM nu HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[TpuMeHsITb LATERAL HMeeT CMEICI B OCHOBHOM, KOTOa [OJIS BBIYMCIIEHHS COEIUHSIEMBIX CTPOK
HeoOxoOmMoO 0OpaTUThCS K cTonOumaM mpyrux Tabmuil. B wyacTHOCTH, 3TO IIOJIE3HO, KOT[a HYKHO
nepenmath 3HaYeHWe (QYHKIIMK, BO3Bpallaiollell Habop HaHHEIX. HampuMep, ecliu IPemloloXKUTh, YTO
vertices (polygon) BO3BpaIaeT Habop BepIINH MHOTOYTOJIbHUKA, OJTM3KKHEe BePIITHHE MHOTOYTOJIbHUKOB
u3 TabIuIEl polygons MOXKHO IIOJIYYUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPHMeEpPe KITI0UYeBoe
CJI0BO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

Oco0eHHO IIOJe3HO OLIBAET MCIOIL30BAaTh LEFT JOIN C IIOO3alpoOCOM LATERAL, YTOOBI MCXOMHEBIE
CTPOKH OKa3HBIBAJIUCh B PE3yJIbTaTe, JazKe eCJIX I10a3allpoC LATERAL He BO3BpalllaeT CTPOK. HaanMep,
eciia be'HKI_II/IH get_product_names () BbIJIaéT Ha3BaHUA IIPOOYKTOB, BEIIIYIITEHHBIX OHpeJIeJIéHHbIM
IIpou3BOOuUTEJIEM, HO O IIPOOYKIIMKY HEKOTOPHEIX HpOI/I3BOJII/ITeJ'Iefl I/IH(bOpMaI_II/II/I HeT, MBI MOXKeM HafITH,
KaKUX MMEHHO, TIPDUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

7.2.2. NMpepno>xeHne WHERE
«Hpennomem&e WHERE>» 3allMCBIBA€TCsA Tak:
WHERE ycrnoBHe orpaHHUYeHHd

TTe ycinosue_orpasndyenns — JII000e BeIpazxkeHue 3HaveHus (cM. Pasmern 4.2), Beigatolee pe3yibTaT THIA
boolean.

ITocrne 06paboTKM OpemIokKeHusT FROM KaXKgasi CTPOKA IOIyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BRIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
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OrpaHUYEHUS, KaK IIPABUIO, 3aHelCTBYeTCSI MHHHUMYM OOWH CTOJGell u3 TAaOIHIlLl, MONy4YeHHOH Ha
BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpuMmeyanue

YcnoBue gns BHYTPEHHETr0 COeOUHEHMWA MOXKHO 3allMCaTh KaK B IIPenjIOKeHHWUW WHERE, TaK U B
ImpenjoXXeHuu JOIN. HaHpHMep, 3TO BBIDAXKEHUE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyca U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPEeOIoXKeHUs
FROM, BO3MOXKHO, He JIYUIINU C TOUKU 3peHus1 CoBMeCcTuMOCTH ¢ oppyrumMu CYB]I, X0Ts OH U oniucal
B ctaHgapTe SQL. Ho gns BHEIIHUX COeOVHEHUU OPYTUX BAPUAHTOB HET: UX MOXKHO 3alUCHIBaTh
TOJIBKO BO FROM. [IpennoxkeHus ON U USING BO BHEUIHUX COEIMHEHMSIX He PaBHO3HAYHBI YCIIOBUIO
WHERE, TaK KaK OHU MOTYT H00aBJIATh CTPOKM ([JIs BXOOHBEIX CTPOK 6€3 COOTBETCTBHUS), a TaKkKe
yOansaTh UX U3 KOHEYHOT0 pe3yJibTarTa.

HeckonbKO IpHMEpPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c¢3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHUe TaOIUIIHI, HOpO}KJIéHHOﬁ B MMPEenjIoXKeHUuUn FROM. CTpOKI/I, KOTOpPEBEIE HE COOTBETCTBYIOT
YCJIOBHIO WHERE, MCKIIIOYAIOTCsSA U3 fdt. O6paTI/ITe BHHMaHHE, KaK B Ka4deCTBe BBIpa}KeHI/IfI 3Ha4YeHus
HCIIOJIB3YIOTCA CKaJIApPHEIE IIOO3aIIPOCEHI. Kaxk u mio6bie Opyrue 3alipocCel, I1oa3alIpoChkl MOT'YT COAepP2KaThb
CIIOXKHBIE TAOTUYHBIE BEIPpa2KEeHU . 3aMeThTe TaKXKe, 94TO fdt HCIIOJIB3YETCH B IIOA3aIIpocax. IHomonHeHUEe
UMEeHHU cl1 B Buge fdt.cl HeOOXOOMMO TOJILKO, €CJI B HOpO?KJIéHHOfI Tabnuie B rmog3ampoce TaKXKe
OKA3EBIBA€TCA CTOTI6€LI c1. ITonmHOE HM4 HpI/IJIaéT SAICHOCTHB JazKe TaM, rge 0e3 Hero MozKHO 000UTHUCE. DTOT
IIpuMeED IMOKA3bIBAET, KdK 006J1acTh UMEHOBAHUS CTOJ'I6].[OB BHEIIHET O 3aIIPpOCa PAcCIIPOCTPaHAEeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHHNE 3aIlIPOCEHI.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpoKM TOPOXKAEHHON BXOOHOW TaOGMUUEBI, MpoIneflue GUILTP WHERE, MOXHO CIPYIIHUPOBATH C
IIOMOIIIBIO IIPEIJIOKEHUST GROUP BY, a 3aTeM OCTABUThH B pPe3yJIbTaTe TOJIBKO HYXKHBIE I'PYIIE CTPOK,
HUCIIONB3YS TMPEIoKeHue HAVING.

SELECT cmnucox_BbeIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyiomuy_cronbern [, rpynnupyomub_cronbern] . ..
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«[TpenmoxkeHne GROUP  BY» TPYONHUPYET CTPOKU TaOmuIilpl, O0BEeOUHSS WX B OOHY TPyIOy IIPHU
COBIIAAIeHUY 3HAYEHWUW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmoK, B KOTOPOM yKa3aHBl CTOJIOIIHL,
He mMeeT 3HaueHWs. B pe3ynbTaTe HaAOOPH CTPOK C OOWHAKOBHIMH 3HAYEHUSIMH IIPe0o0pPa3yioTcs B
OTHEeNbHBIE CTPOKH, IIPEACTaBASIONINE BCE CTPOKU T'PYIIEL. DTO MOXKET OBITh MOJIE3HO OJIS YCTPAaHEHUS
U30BITOYHOCTH BBIXOOHBIX HAHHBIX U/UIU [JIsT BEIYUCJIEHUS arperaTHLIX (GYHKINYM, TPUMEHEHHBIX K 9TUM
rpynnaMm. Hanpumep:

=> SELECT * FROM testl;

X |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamMcaTh SELECT * FROM testl GROUP BY x, TaK KakK IJisi cTon0Iia
vy HET eIMHOT0 3HAYeHUsI, CBSI3aHHOI'0 C KaxkOou rpymnmnoi. OgHaKO CTOJIOIIL, T0 KOTOPHIM BBITIOTHSIETCS
TPYIOMPOBKA, MOXKXHO MCIIOIb30BATh B COMCKE BHIOOPKM, TaK KaK OHM MMEIOT eQUHCTBEHHOE 3HaUYeHHe
B KaXK/[OU I'pyIIle.

Boo01ie ToBOpS, B IPYNIHPOBAHHON TabIHIle CTOJIOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BAaTh TOIBKO B arperaTHRIX BhIpaxKeHusx. [IpuMep TaKoro arperaTHOI0 BEIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum

3meck sum — arperaTHasi (GYHKIIMS, BBIYKCISIONIAS €OUHCTBEHHOE 3HaYeHWe MOJIi BCEW TPYIIMHL.
IMogpo6HYIO HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.20.

IToocka3ka

I'pynnupoBka 6e3 arperaTHBIX BHIPAXKEHWH IO CyTH BHIAAET HAOOP pPa3/TMUalOIUXCs 3HAYEHUHU
CTONOIIOB. JTOT XKe pe3yNbTaT MOXKHO IIOJIyYUTH C IIOMOIIBIO IIPEHJIOKEeHUs DISTINCT (cM.
[Togpazpmen 7.3.3).

BarnaHute Ha cruefylomui IpuMep: B HEM BHYNCIIsETCS 00Ias cyMMa IIpoAaXK 10 KaXXAoMy IIPOIYKTY
(a He ob1mIasg cyMMa O BCEM MPOAYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B sTom mpumepe cTONOIH product_id, p.name ¥ p.price HOJIKHBI IIPUCYTCTBOBATh B CIIMCKE GROUP
BY, TaK KaK OHH HCIIOJIB3YIOTCSA B CIIMCKE BI:I60pKI/I. CTOJ'I6€‘H S.units MOXKET OTCYyTCTBOBATh B CIIHCKE
GROUP BY, TaK KaK OH HCIIOJIb3YETCA TOJIBKO B arperaTHOM BBEIpaXXe€HHH (sum(. . )), BBIYHCJIAOIIIEM
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cyMMy mpopax. [I71s1 Kakmoro MPOAyKTa 3TOT 3alpOC BO3BPAIlAET CTPOKY C UTOTOBOM CYMMOM IO BCEM
IIpopakaM JaHHOTO MPOOYKTA.

Ecnu 611 B Tabnuiie products mo cTonbiry product_id OBII CO3HaH IMEPBUYHBIN KII0OY, TOT7a B JaHHOM
mpuMepe ObIO OBl OOCTATOYHO CTPYIIIIMPOBATL CTPOKK MO product_id, TaK KaK Hal3BaHHe U IeHa
IpoOyKTa (YHKUUOHA/AbHO 3dBucsAmM OT Kofda IPOOYKTa W MOXKHO ONHO3HAYHO OIpPeIesnTh, KaKoe
Ha3BaHHUe U IIeHYy BO3BpAIaTh A/ KaXKOoH Ipynnsl mo ID.

B crtanmapte SQL GROUP BY MOXKET TPYyIOUPOBAThH TOJIBKO MO CTOIOIAM HCXOOHOW TaOIHIBI, HO
pacmmpenue Postgres Pro mo3BoJisieT MCIOJIB30BaTh B GROUP BY CTOJOIBI M3 CIIHMCKa BHIOOPKH. Takxke
BO3MOZKHA I'PYIIMPOBKA II0 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIOB.

Ecnmu Tabnuia Oblla CrpynmupoBaHa C IIOMOIIBI0 GROUP BY, HO WMHTEPEC IIPEOCTaBISIOT TOJIBKO
HEKOTOpHIE TPYIIL, OTOUILTPOBATH MX MOXKHO C MOMOIILI0 MPEIJIOXKEHHs HAVING, OeHCTBYIOIIEro
MOI00HO WHERE. 3aIIMCHIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_BhIPAXeHHE

B IpenjoXKeHun HAVING MOTYT HCIIOJIb30BaThCA M TPYIIHUPYIOIIKE BbIPpAXKEHHWsA, WM BBIPAXEHUsI, He
Y49aCTBYIOIIIKYE B I'PYIIIIMPOBKE (B aTOM Cliydae 9TO OOJI2KHEIL OBITH arperupymoiiue (I)YHKI_II/II/I)

I[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

x | sum
___+ _____
a | 4
b | 5
(2 rows)

U emé ooun 6Goee peanuCTUYHLIN ITPUMED:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM ITprMepe MpeniokeHne WHERE BEHIOMPAeT CTPOKH IO CTOMNOIY, He BKITIOUEHHOMY B TPYIIHUPOBKY
(BRIpazkeHMe MCTUHHO TOJILKO [JIS IIPOHax 3a IIOCIeNHUWEe YeThlpe HefesH), TOrfda KakK IIpeaIoXeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00I1Ie# cymMMou nmpogax 6ombine 5000. 3aMeTsTe, YTO arperaTHHE
BBIPAXKEeHUS He 00s3aTesTbHO JOIKHBI OBITH OMMHAKOBEIMU BO BCEX YaCTSX 3alrpoca.

Ecnu B 3ammpoce eCTh BBI30BH arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT TPyHIIUPOBATHLCS: B PE3YJIbTAaTE OKAXKETCS OAHA CTPOKA IPYIIIH (MM BO3MOXKHO, HU OJHOM CTPOKH,
ecqu 3Ta CTpoKa OymeT oTOpOIlleHa IPeIIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPLIE
coflepzKarT TOJIBKO MPejioKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnozHBIE, YeM OMNMCAHHBIE BHIINIE, ONEePAlldy T'PYIIIIHPOBKH BO3MOXKHEI C KOHIIENIINEH Habopos
epynnuposaHusi. [laHHBIe, BEIOPAHHBIE MPEIIOXKEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbHO OIS
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KaXkOoro 3aJaHHOTO Habopa TpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIBl BHEIYHCISIOTCS arperaTHHIe
(byHKIIMY Kak [yt TPOCTHIX ITPeAJIOKEHUN GROUP BY, U B KOHIIE BO3BpAIIAIOTCS pe3ysibTaThl. Hampumep:

=> SELECT * FROM items_sold;

brand | size | sales
_______ oy
Foo | L \ 10
Foo | M \ 20
Bar | M \ 15
Bar | L |l 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ oy
Foo | | 30
Bar \ | 20
| L \ 15
| M | 35
\ | 50
(5 rows)

B KaxXpmoM BHYTPEHHEM CHOHCKEe GROUPING SETS MOTYT 3aJaBaThCs HOJIb UM 00Jjiee CTOJIOIIOB WU
BBIPAZKEHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ec/iy Okl OHU OBIIM HEOCPEeACTBEHHO 3alKCaHbI
B IIPpenJIOZKEeHUHU GROUP BY. Hy’CTOfI Ha6op TPYIIINPOBKKX O3HA4YAET, 4YTO BCE€ CTPOKHU CBOOATCA K OI[HOﬂ
TrpyIIe (KOTOpaH BEIBOOUTCHA, OazxKe €CJIK BXOOHBIX CTPOK HeT), KaK OIIMCAaHO BBIIIE OJISA arperaTHBIX
dbyukiui 6e3 mpemnoxeHus GROUP BY.

CCHIJIKM Ha TPYNIUPYIONINE CTOJOIBI WM BHIPAXKEHUS 3aMEHSIOTCA B PE3yAbTHUPYIOIIUX CTPOKax
3"HaueHusmMu NULL gns Tex Tpynnupymomux HaGopoB, B KOTOPHIX 3TU CTONOIEI OTCYTCTBYIOT. YTOOHI
MOXKHO OBIJIO TIOHSITh, PEe3yJIbTaTOM KaKOT'0 T'PYNIUPOBAHMS CTajla KOHKpEeTHas BHIXOOHAS CTPOKQ,
npenHa3HaueHa QYHKIMS, omucaHHasa B Tabnuie 9.56.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipennoxenue ¢GopMbl

ROLLUP ( el, e2, e3, ... )

IIpeaCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa}KeHI/Iﬂ 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIIO49ad HYCTOfI CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allCH

GROUPING SETS (

(el, e2, e3, ... ),
el, e2 ),
1),

—~ o~ —~
()

)

OHO YacTo IIPDUMEHSAETCA MOJIsd aHalln3a HePapXUu4YeCKHUX HOAaHHBIX, HalIpuMep, O CYMMHPOBaHHA
3apIIJIaTel II0 OTHEeJIaM, IMoapa3aejIeHusAM U KOMIIaHHWU B II€JIOM.

INpennoxenue GOpMEI
CUBE ( el, e2, ... )

IIpencCTraBlIdeT 3a;1aHan71 CIIMCOK U BCe ero BO3MOZKHbIE€ ITOOMHO2KECTBa (CTeHeHb MHO}KeCTBa). Takum
o06pa3oM, 3amuch

CUBE ( a, b, c )

paBHO3HAYHA
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GROUPING SETS (

14

14

(a, b, c),
(a, b )y
(a, c ),
(a )y
( b, c ),
( b )
( )
( )

)

dneMeHTaMu IIPeOJIOKEHUN CUBE M ROLLUP MOTYT OBITh 1100 OTHOEJIbHBIE BEIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKHU 3JIEMEHTOB B CKOOKax. BroxkeHHBIe CcIMCKKM 00pabGaThIBAIOTCS KaK aTOMapHBIE €IUHUIIH, C
KOTOPBIMHY (hOPMUPYIOTCS OTHEIbHBIE HAOOPHI IPyIIHupPoBaHusi. Hanpumep:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
(a, b, c
(a
(

)

KoHcTpykumu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS TG0 HEIIOCPENCTBEHHO B MPEIOXKEHNUHN GROUP BY,
00 BKIIABIBATHCS BHYTPH MIPEAI0KEHUST GROUPING SETS. Ecimu oflHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPh APYTOro, pe3ynbTaT OymeT TaKuM 2Ke, KaK ecliu Obl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHus ObIIN 3alliCaHbl HEIIOCPEOCTBEHHO BO BHEIIHEM.

Ecniu B OOHOM IIpeOiioKeHUU GROUP BY 3a0aéTcsi HECKOIbKO OIEeMEHTOB TIpPYIIINPOBaHUS,
OKOHYATEeJIbHBLINM CIIMCOK HaOOpPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOpPsSIMOe IIPOU3BEIEeHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, ¢, &),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpuMmeyanue

KoHCTpyKIusS (a, b) 0OOBIYHO BOCIIPMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP cTpoku. OgHAKO
B IIPedJIOKEHWH GROUP BY Ha BEPXHEM yPOBHE BBHIPAaKE€HHU 3alUCh (a, b) BOCIPUHUMAETCS
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KaK CIMCOK BBIPAXKeHHH, KaK OMMCAHO BHIIIIEe. ECIM BaM II0 KaKOU-THO0 MPUINHE HYHCEeH UMEeHHO
KOHCTPYKTOP CTPOKM B BHIPAXKEHUU I'PYIIIUPOBAHUS, UCIIOIb3YHUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepzKUT OKOHHBEIe QyHKHuM (cM. Paspen 3.5, Pasmen 9.21 u Ilompaspen 4.2.8), atu
(pyHKIIMM BRIYMCIISIOTCS IOCJIe KaKOOM IPYNINPOBKY, arperaTHhIX BEIPAXKEeHUN U QUIbTpaluu HAVING.
[pyrumu cjioBaMHu, €CJI¥ B 3alIpOCE €CTh arperaTHble GYHKUINU, NPEOJIOKEeHUS GROUP BY WK HAVING,
OKOHHBIe GYHKIMU BUIAT HE UCXOOHEIE CTPOKY, IIOJIyYeHHbIe U3 FROM/WHERE, @ CTPYIIIINPOBaHHEIE.

Korpa wucmonb3ylOTCS HECKOJIbBKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMK, HMEOIINEe B CBOUX
OIIpeaesyieHUusiIX CHHTAKCHU4YECKH pPABHO3HAYHBIE IIPEOJIOKEeHHusA PARTITION BY HW ORDER BY,
TapaHTUPOBAHHO 00pabaThEIBAIOT JAaHHBIE 33 OOMH ITPOoxof. TakuM oOpa30oM, OHU YBUOAT OOUH MOPSOOK
COPTUPOBKM, [axe eciu ORDER BY He ompefessieT MOPSAOOK OOHO3Ha4YHO. OOHAKO OTHOCUTEIBHO
dyHKUMM ¢ pa3HBIMU GOPMYyIUPOBKAMM PARTITION BY M ORDER BY HMKAKHX rapaHTUU He maéeTcs. (B
TaKUX CIIy4asx MeXOy IPOX0IaMU BEIYMCIIEHUH OKOHHBIX PYyHKITUI 00BLIYHO TPEOYETCS HOMOTHUTETbHBIN
9Tall COPTHUPOBKM M 3Ta COPTHPOBKA MOXKET HE COXPAaHATDH IOPSAOOK CTPOK, PaBHO3HAYHEBIM C TOYKHU
3peHuss ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIMY BCerfa TpeOyIoT MpegBapuUTENIbHO OTCOPTUPOBAHHBIX MaHHBIX,
TaK YTO Pe3yJbTaT 3ampoca 6yaeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY ITPEOI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX GyHKIWM. OmHAKO HOJIaraThCs Ha 3TO He cienyeT. Eciu BB XOTHUTE, YTOOBI
pe3ynbTaThl COPTHUPOBANKCH ONpPedenéHHBIM 00pa3oM, SBHO H00aBbTe IPEioKeHue ORDER BY Ha
BEpPXHEM YpPOBHE 3aIrpoca.

7.3. CNUCKM BbIOOPKM

Kak roBopuioch B IIpembIayileM pasgesie, TaGIuYHOe BhHIpaXKeHHe B SELECT CO3HAaéT IMIPOMEXYTOUHYIO
BUPTYa/JIbHYIO TAOMHIy, BO3MOXKHO OOLeOWHSS TAOGIHIBI, IPEeNCcCTaBIeHMs, TPYINHPYS M MCKIIIOYas
JIUIIHWEe CTPOKHW M T. O. [lonydyeHHas Tabnuila mepemaéTcs O o0pabGoTKM B CNUCOK 8blOOPKU. DTOT
CIMCOK BEIOMPAET, KaKue cmMo.161,bl IPOMEKYTOUYHOHN TaGIMIIE AOIXKHEl BRIBOOUTLCS B Pe3yJIbTaTe U KakK
MMEHHO.

7.3.1. dnemMeHTbl CNUCKA BbIOOPKM

ITpocTemuii CIKUCOK BHIOOPKH 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaOIUYHOTO BRIpaxkeHMusi. CIMCOK BHIOOPKM TaKXKe MOIKET COOepzKaTb CIIMCOK BBIPAXXEHUM 3HAYEHUS
yepes 3amATyIo (Kak ompeneneHo B Pasgere 4.2). HampuMep, 3TO MOXKET OBITH CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBISIOT 1100 haKTHYeCcKre HMeHa CTOJIOIIOB TabInIl, IepeYnCIeHHEBIX
B IIpPemJioKeHUU FROM, JTMOO WX IICEBIOHMMBEI, OINpPeNesIEHHbIE KaK omnucaHo B [lompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIMCKE BHIOOPKU TO K€, YTO U B MPENJIOKEHUU WHERE, €CJTM HE MCII0JIb3yeTCs
TPYIOUPOBKA. B IPOTHBHOM CiTydyae OHO COBIIalaeT C IIPOCTPAHCTBOM MMEH ITPEOJIOKEHUs HAVING.

Ecnu cromnbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJbKHX TaOIHIlax, HeoOXOOHMO TaKXKe yKa3aTb MM
TaOIHUILI, HATPUMEP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...

O6pairasch K HeCKOJIBKUM TabuiaM, ObIBaeT yooOHO IIONYYHTE CPa3y Bce CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbll.*, tbl2.a FROM ...

IMogpoGHee 3alUCh uma_rabaunel. * OMUCHIBAeTCS B [Tompasmerne 8.16.5.

Ecnu B cmomcke BBIOOPKM MCIOIbB3YeTCS OOLIYHOE BBhIpaXKeHWe 3HAYeHUS, II0 CYTH IIPH ISTOM
B BO3BpalaemMyoo Tabnuily moOaBlsfeTCs HOBHIM BUPTYaJIbHBIH CTOnIOeIl. BhIpaxkeHue 3HauYeHUSA
BBIYMCIISIETCS OMMH pa3 I KaXXOOoM CTPOKK pe3yiabTaTa CO 3HAYEeHHSIMH CTOJIOIOB B MAHHON CTPOKE.
XOoTsI BEIpAzXKEHMHS B CIIHCKe BLIOOPKM He 00s3aTeJIbHO HOJIZKHELI 00paIaThCcs K CTOJIOIAM TabIudYHOTO
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BBIPAXKEHUS U3 IIPeAJIoKeHus FROM; OHM MOTYT COOepzKaTh, HAllPpUMEP U MHPOCTHIE apupMeTHUYECKHe
BBIPAZKEHUS.

7.3.2. MeTKM cTONOULOB

7

JJieMeHTaM B CIIHCKE BI:I60pKI/I MOZKHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ O6p&60TKI/I, HaIIpuMeDp, OJid
YKa3aHus B [IPeOJIoOZKeHNM ORDER BY HWIJIM OJIS BBEIBOJA B KJIMEHTCKOM IIPHUJIOZKEHHUH. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...
Ecnu BEIXOmHOE mMMS CTOJNOIlA He ompemesieHO (C IMOMOINBIO AS), CUCTeMa HasHadaeT MMs caMma. s

MIPOCTHIX CCBHIJIOK Ha CTOJIOIHI 3TUM MMEHEM CTAHOBUTCS UMSI 1I€JI€BOTO CTOJIOIIA, a [iJIs BEI30BOB (DYHKITMM
9TO UM QYHKIUU. [17I CJIOKHBIX BRIPpaXKeHMM CUCTeMa r'eHepupyeT HEKOTOPOe IMOOXO0AsIiee UMs.

CnIoBO AS MOXKHO ONYCTHUTh, HO TOJIbKO €CJIM MMs HOBOTO CTO/OIla He SBISETCS KIIIOYEBBIM CJIOBOM
Postgres Pro (cM. [Tpunoxkenue C). Bo n3bexaHue CIy4YalHOTO COBIANEeHNs UMEHHU C KITIOUEBEIM CIOBOM
9TO UM MOXKHO 3aK/IIOYHTL B KaBEIUKK. HampuMep, VALUE — KJIIOUEBOE CJIOBO, II0OSTOMY TaKOH BapHAHT
He OymeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou 6ymeT:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpalleHuda KOH(I)J'IPIKT& C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLBCA B 6yJ1yH.[eM,
PEKOMEHOYEeTCs BCerga nucaTh AS MIIHN 3aKJIII04YaTh METKH BBIXOHBIX CTOJ'I6I_IOB B KaBEIYKH.

IIpumMeuyaHnue

HMeHOBaHME BEIXOOHBIX CTOIOIIOB OTJIMYAETCS OT TOTO, UTO IIPOUCXOOUT B IIPEIJIOKEHUN FROM (CM.
IMompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /LI, HO Ha BEIXOZIEe OKaXXeTCs UM,
Ha3HA4YEeHHOE B CIIMCKE BLIOODPKH.

3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIIEN TabnIuile MOXKHO OOIOJTHUTEJIPHO UCKIIOYUTH
oyOomupylommrecs: CTPoKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmHCOX_BBIOOPKH ...

(HT0OBI ABHO BKJIIOUUTH MIOBEMIEHUE 10 YMOTYAHMI0, KOT'7la BO3BPAIIlalOTCSA BCE CTPOKM, BMECTO DISTINCT
MOKHO yKa3aTh KJII0YeBO€e CJIOBO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToM 3HaueHust NULL mosiaratoTCsi paBHBIMU.

KpomMme TOro, MOKHO SIBHO OIIpeHesIuTh, KaKue CTPOKH OyOyT CYMTATHCS PA3IUUYHBIMU, CIIEOYIOIIHM
oGpa3om:

SELECT DISTINCT ON (BepaxeHHe [, BbPaXeHHE ...]) CIHCOK_BBIOOPKH ...

3mech Bopaxenme — OOBIYHOE BBHIPAXKEHHE 3HAYEHWS, BHIYHCIISIEMOE OIS BceX CTPoK. CTpoKH,
OJIdi KOTOPHIX II€PEeYHCIJIEHHBIE€ BBIPAXKEHUWsSA Oa0T OOHUH pe3yanaT, CUHUTAKTCA IIYGHI/IPYIOU_II/IMI/ICH u
BO3BpalllaeTCs TOIBKO IIepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IepBasi CTPOKa» Habopa MOKeT
OBITEH I000M, €CIIU TOJIPKO 3aIIpOoC He BKJII0YAEeT COPTHUPOBKY, TAPAaHTUPVIOIIYIO OMHO3HAYHBIN ITOPSII0K
CTPOK, IOCTYIAOMuUX B GUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)

INMpennmoxeHue DISTINCT ON He oIlMcaHO B cTaHAapTe SQL 1 nHOIrma ero npuMeHeHNe CUUTAeTCS IIJIOXUM
CTHUJIEM H13-3a BO3MOXKHOM HEOoIpenenéHHOCTH B pe3yibTraTaX. [Ipu pa3yMHOM HCIIOIbB30BaHUH GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000OUTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobOHee.
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7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl ABYX 3aPOCOB MOXKHO 00pab0oTaTh, UCIIOIb3Ys OIlepalluy Hajli MHOXKEeCTBaMu: 00beqUHEHHUE,
mmepecedYeHre M BHIYMTAHUE. DTH ONEpPaliy 3alluCHIBAlOTCSI COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
3anpocl EXCEPT [ALL] 3anmpocZ2

3mech sampocl W 3ampoc? — 9TO 3allPOCHl, B KOTOPHIX MOTYT HCIIOIb30BAaThCS BCE BO3MOXKHOCTH,
PacCMOTpPEHHBIE IO 3TOTO.

UNION II0 CyTH »o0aBisieT pe3ybTaThl BTOPOTO 3alpoca K pe3ydabTaTaM IIePBOTO (XOTS HUKaAKOH
TIOPSOOK BO3BpAIlllaeéMBIX CTPOK IMIPKM 3TOM He TapaHTupyeTcs). bolee Toro, sra omeparus youpaer
oyOonmupyIoIIrecs CTPOKY M3 pe3ysbTaTa TakK XXKe, KaK 9TO HejlaeT DISTINCT, eCliu TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COMAEPIKAIIMEcs B pe3ynbTaTe W TEePBOTO, M BTOPOTO 3ampoca.
Oy6mupyoIiIuecs CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOPBIE €CTh B pe3yJibTaTe MIepPBOr0 3ampoca, HO OTCYTCTBYIOT B
pe3ynbTaTe BTOpoOro. (MHorma 3TO HA3BIBAIOT pA3HUUeEl OBYX 3ampocoB.) M 3mech myGIupylomimecs
CTPOKY OT(GUIBTPOBLIBAIOTCS, €C/IH HE YKa3aHO ALL.

YT0oOBI MOZKHO OBIJIO BEIYUCIIUTD Oﬁ'bGJIHHeHI/Ie, IIepecedyeHue Uil pa3HULly Pe3yJIbTaTOB OBYX 3alIPOCOB,
9THU 3aIIPOCHI OOJI2KHEBI OBITH «COBMECTHUMBIMU OJist O6'I>eJZ[I/IHeHI/I$I>>, 49TO O3HA4YAET, YTO OHU OOJI2KHBEI UMETh
OOWMHAKOBOE YHUCIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I.[I)I OOJIZKHEBI OBITH COBMECTHUMBIX THUIIOB, KaK
onuckeiBaeTcs B Pasgene 10.5.

OnepauHH Had MHO2KeCTBaMM MOZKHO OG'BGJII/IHHTL, HaIlpuMep

3anpocl UNION szanpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(zanpocl UNION szanpocZ2) EXCEPT z3anmpoc3

Kak I1oka3aHo BHIIIIE, BLI MOXETE MCIOJIb30BaTh KPYIJIbie CKOOKH, YTOOBI YIPABISATh OYepenbio
06paboTku. Be3 Kpyribex CKOOOK UNION U EXCEPT 00BEIUHSIOTCS CJIEBA HAIIPaBO, HO OIIEPAaTOP INTERSECT
uMeeT OOJILITHY IPHUOPUTET, YeM IIePBEIe ABa. TakKuM 00pas3oMm,

zanpocl UNION sanmpocZ INTERSECT 3anpoc3
O3HaA4YaeT
3anpocl UNION (3anmpoc2 INTERSECT zanpoc3)

Bbl TakXke MoOXKeTe 3aKJIIYUTh OTAENbHBIM sampoc B KPYIJIBIE CKOOKM. OTO BaXHO, €CIIM B
sanpoce HEOOXOOWMO HCIIOTb30BaTh JII000e W3 IpemIokKeHul, 00CyXKaIaeMbIX B CIeOyIOIIUX pa3fennax,
HampuMep LIMIT. Be3 Kpyriabix CKOOOK BO3HUKHET CHHTAaKCHUYeCKas OmMMOKa WK IpeioxkeHue Oymer
BOCIIPMHHUMATBCA KAdK OTHOCAIIIEEeCs K Pe3yJIbTaTy OllePalliy Haad MHOXKeCTBaMH, a He K eé aApryMeHTaM.
Hanpuwmep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OyeT o3HadaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTupoOBKa CTPOK

ITocne ToOro Kak 3ampoc BhIOAJl TabJuIly pe3yIbTaToB (mocie oO6paboTKHU CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHUPOBATh. EC/IHM COPTHPOBKA HEe 3afaHa, CTPOKHM BO3BPAIIAIOTCS B HEOIPEeHeIEHHOM IIOPsIKe.
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®aKTUYEeCKUuU IIOPAOOK CTPOK B 3TOM CJiy4dae 6yneT 3aBHCETH OT IIJllaHa CoOeIMHEHUud U CKaHHNPOBAHU],
d TaK2e OT IIOPpAOKa OAaHHBIX HAa OJUCKE, IIO3TOMY IIOJIaraTbCda HA HETO HeJIb34. OHpeJIeJTéHHI)IfI IIOPAIOO0K
BEIBOOUMEIX CTPOK I'aPAHTUPYETCHA, TOJIBKO €CJIX 3TAIl COPTUPOBKHU 3addH ABHO.

TTopsimoK COPTHPOBKU OMpeesisaeT IpenjloxKeHne ORDER BY:

SELECT cnucox_BbIOOPKH
FROM TabnuuHOE_BBEIPAXEHHE
ORDER BY BripaxeHuHe_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BrelpaxeHHe_copTHpoBkHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMU COPTUPOBKU MOTYT OBITH JIIOOBIE BEIPAXKEHUS, HONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma ykaswkiBaeTCsi HECKONMBKO BHIPAXXEHWH, MOCIEAYIONIHe 3HAYEHUS IT03BOJISIIOT OTCOPTHUPOBATH
CTPOKH, B KOTOPHIX COBHAlIM BCE TPEOHIOyIHe 3HaueHus. Kaxkmoe BBIpaxKeHUE MOXKHO [OMOIHUTH
KJIIOUEeBBIMH CJIOBAMU ASC HJIH DESC, KOTOPEIE BHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO
unu yOpiBaHUIO. [I0 yMOJI9YaHHWIO IIPUHST IOPSOOK IO Bo3pacTaHuio (ASC). Ilpu COpPTHPOBKE MO
BO3PACTaHUIO CHAYalla UAYT MEHbIe 3HaUYeHUsI, TIIe TTIOHSATHEe «MEHbIIe» OIpenenseTcs OIepaTopoM <.
IMomo6GHBIM 06pa30M, COPTUPOBKA TT0 BO3PACTAHUIO OMPENEIsIeTCs OIIepPaToOpoOM >.

g onpepenenusa Mecta 3HadeHu NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle moMenialoT 3HaueHuss NULL cooTBeTCTBEHHO A0 uinu rociie 3HadeHuit He NULL. [To ymomgauuio
3"HaueHuss NULL cumrtaioTcs Gombiile TIOOBIX OPYTHUX, TO €CTh IMOApa3yMeBaeTcs NULLS FIRST IJisg
nopsiika DESC ¥ NULLS LAST B IPOTUBHOM ClIydae.

3aMeTbTe, UTO MOPSOKHA COPTUPOBKH OIPENENsSIOTCS He3aBUCHMO [y Kaxmoro ctosnbma. Hampumep,
ORDER BY x, y DESC O3HauaeT ORDER BY x ASC, y DESC, M 9TO He TO XK€ caMoe, YTO ORDER BY x
DESC, y DESC.

3Mech Bopaxerue_coprHpOoBXKH MOXKET OBITH METKOM CTOI0Ia MIM HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3TH 3aIIpoca COPTUPYIOT Pe3yabTaT II0 IEePBOMY CTOJIONY. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
IOJIKHO OCTaBaTbCs caMo 1o cebe, eTo HeIb3s UCI0JIF30BaTh B BEIpaxkeHuu. Hampumep, 3To owubkKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9TO orpaHHYeHHe TII03BOJIIeT YMEHBIINTh HEOOHO3HAYHOCTh. TeM He MeHee HEeOIHO3HAYHOCThb
BO3MOXKHA, KOI{la B ORDER BY YKa3aHO MPOCTOE UMSI, HO OHO COOTBETCTBYET M HMEHHU BEIXOMHOI'0 CTOJIOIA,
¥ CTONOIYy U3 TaOITUYHOTO BEIpAXKEHUS. B 9TOM Cllydae UCIIOMb3yeTCs BEIXOMHOM CTOI0eI]. ITa CUTyallus
MOXKET BO3HHKHYTb, TOJIbKO KOT{la C IOMOIIBIO AS BEIXOMHOMY CTOJIOIY HAa3HAYAETCHA TO Ke UM, UTO
UMeeT CToJIOeIl B Opyroi Tabiuiie.

ORDER BY MOZKHO IIPUMEHHUTH K PE3yIbTaTy KOMGI/IHHHI/II/I UNION, INTERSECT ¥ EXCEPT, HO B 3TOM CJIy4ae
BO3MOZXHa COPTHUPOBKaA TOJIBKO IIO HOMEPaM HUJIM UMEeHaM CTOJ'I6L[OB, HO He€ IIO BEIPDAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT U OFFSET MHO3BOJISIOT IOIYyYHUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOA OCTAIbHOM
3aIpoc:

SELECT cmucox_BbIOOPKH
FROM TabnHuyHOE_ BEIPAXEHHE

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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[ ORDER BY ... ]
[ LIMIT { uymcmo | ALL } ] [ OFFSET umcmio ]

Ecnu ykazwiBaeTcsa yucino LIMIT, B pesynbTraTe Bo3BpalllaeTcs He OOJblle 3aaHHOIO 4UMCJla CTPOK
(MeHbBIIIE MOKET OBITH, €CJIM CaM 3aIIPOC BHIAAJl MEHbBIIee KOJIMYECTBO CTPOK). LIMIT ALL PABHOCHUJIEHO
OTCYTCTBHUIO yKa3aHUs LIMIT, KakK ¥ LIMIT ¢ aprymedsToM NULL.

OFFSET yKa3blBaeT IIPOIIYCTUTH YKa3aHHOe YKCJIO CTPOK, Ipexkae 4eM HavaTh BelJaBaTh CTPOKU. OFFSET
0 PaBHOCUJILHO OTCYTCTBUIO YKa3aHUA OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO U OFFSET, U LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeéM HadYuHaeT
IIOOCYHUTHEIBATh CTPOKHU OJId OrpaHU4YeHud LIMIT.

ITpuMeHsist LIMIT, Ba’KHO MCIIOJIb30BaTh TaKXKe ITPeJioKeHue ORDER BY, YTOOBI CTPOKM pe3ysbTaTa
BBI@BaJIMCh B OIIpeIeIEHHOM mopsake. MHaye 6yayT Bo3BpalllaThbCa HelTpeacKa3dyeMble ITOMHOXKEeCTBA
CTPOK. BBl MOXKeTe 3alTpOCUTh CTPOKH C AECSATOM MO ABaAIaTy0, HO KaKOM IOPSIIOK BB UMEETe B BUOY?
TMopsimok OymeT HEU3BECTEH, eC/IU He mo6aBUTH ORDER BY.

OnTUMH3AaTOP 3alpoca YUYUTHEIBAET OrpaHUYeHue LIMIT, CTPOS IIJIaHBl BEIIOJTHEHHUS 3alPOCOB, IO3TOMY
BeposiTHEe BCero IINIaHbl (a 3HAYWT U IOPSOOK CTPOK) OYOyT MEHSATHCS IIPU PasHBIX LIMIT U
OFFSET. TakuM oOpa3oM, pa3jIW4HBle 3HAaYeHus LIMIT/OFFSET, BHIOMpalolliie pa3Hble IIOIMHOXKeCTBa
pes3ynbTaTOB 3ampoca, npusedym K Hec02/dCO08AHHOCMU pe3y/Abmamos, ecCclu He YCTaHOBUTH
TpefcKa3yeMyio COPTHPOBKY C TTIOMOIITLI0 ORDER BY. DTO He ommbKa, a Hen30eKHOe CIIEeICTBUE TOT0, YTO
SQL He rapaHTUPYET BHIBOM PE3YJIbTAaTOB 3alpoca B HEKOTOPOM TMOPSAKEe, €C/TU MOPSIIOK HEe OMpeaenéH
SIBHO IPeIoXKeHneM ORDER BY.

CTpoKH, MPOIIyCKaeMEIe COTJIaCHO MIPEOIoXEeHHI0 OFFSET, TeM He MeHee MOJXHBEI BEIUHCISATBCS Ha
cepBepe. TakuMm oO6pa3oM, Ipu OOIBINNX 3HAYEHUSIX OFFSET paboTtaeT He3hGHEKTUBHO.

7.7. CNUCKMN VALUES

IMpemoxkenne VALUES ITIO3BOJISIET CO3[aTh «IIOCTOSIHHYIO TabIHIy», KOTOPYI0 MOXKHO HMCIOJIb30BaTh B
3ampoce, He co3maBas U He HanoJHssA Tabnuiy B B]l. CHHTaKCHUC TPEII0KEeHUS:

VALUES ( Bepaxeswe [, ...1 ) [, ...]

[nst KaXXKOoro cHrcKa BEIPaXKEHUU B CKOOKax CO3Ta€Tcsa CTpoKa Tabnuilkl. Bce CIMCKU OOIKHEL UMETh
OOVHAKOBOE YUCJIO 9JIEMEHTOB (T. €. YMCJIO CTONIONOB B TAOJINIIE) ¥ COOTBETCTBYIOIINE 3JIEMEHTEl BO BCEX
CIKCKaX OOJIKHEL UMEeTh COBMECTHMEIE THUITE HaHHEIX. OaKTUYEeCKHUYU TUIl HAHHEBIX CTOJIOLIOB pe3yJibTaTa
oIpenenseTcs IO TeM JKe IIpaBujiaM, YTO U IOJig UNION (cMm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TaOIUIy M3 ABYX CTOJIOIIOB U TPEX CTPOK. ITO PABHOCUIIBHO TAKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuauuto Postgres Pro Ha3Hadaet crojnbiaM Tabmauilkl VALUES UMeHa columnl, column2 M T. 0.
Hmena cTonb110B He onpenesnentl B ctangapTe SQL u B apyro#t CYB]l oHU MOT'YT OBITH OPYTUMH, IO3TOMY
OOBIYHO JIyYIlle IePeoIpeIeuTh UMeHa CIIMCKOM IICEBIOHNUMOB, HaIPUMEDP TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num,letter);
num | letter
_____ +________

1 | one

2 | two
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3 | three
(3 rows)

CHUHTaAKCUYECKHU CIIMCOK VALUES C HaOOpOM BEIPazKEHUM PAaBHO3HAYEH:
SELECT cnucox_Beibopkx FROM TabnuuyHOE_BEPaAXEHHE

¥ [OITyCKaeTCs Be3fe, rae AOIMYyCTUM SELECT. Hanpumep, B MOXKeTe UCII0Ib30BaTh €T0 B COCTaBe UNION
unu 1o0aBUTh K HEMY onpenenerue_copruposxu (ORDER BY, LIMIT W/UNK OFFSET). VALUES dYallle BCETro
UCIIONb3YEeTCS KaK UCTOYHUK JaHHBIX OJI KOMaHObl INSERT, a TaKKe KakK Ioa3aIpoc.

3a JOIIOTHUTENbHEIME CBeOeHUIMH o0paTuTech K cirpaBke VALUES.

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHunn)

WITH IIPEeOOCTaBJIsAeT CI0CO0 3alMCHIBAThH OOIIOIHUTEILHEIE OIIEePATOPHl OJIS MPUMEHEHUS B OOJIbIIHX
3ampocax. ITH OIepPaToOpPhl, KOTOPbIEe TaKXKe HAa3BIBAIOT OOIIUMH TAaOIUYHEIMU BhIpaxkeHuaMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTL KaK OIIpPeHesieHusI BPpeMEeHHEIX TalJIuIl, CYIIeCTBYOIINX
TOJILKO [IJIsI OJHOTO 3ampoca. [JoIOoITHUTEILHEIM OIIEPAaTOPOM B IIPEIIOKEHUH WITH MOXKeT ObITh SELECT,
INSERT, UPDATE MJIM DELETE, a caMO IpemJioKeHne WITH MPUCOEOUHSETCS K OCHOBHOMY OIIEpPaTopy,
KOTOPBIM TaKXKe MOXKET ObITh SELECT, INSERT, UPDATE HJIHd DELETE.

7.8.1. SELECT B WITH

OcHOBHOE IIpegHa3Ha4dYeHue SELECT B IIPeAjyIoZKeHUH WITH 3aKJIII04YaeTCs B p836I/IeHI/II/I CJIOZKHEIX 3aIIPpOCOB
Ha IpOoCThIe YacTu. Hanmpumep, 3anpoc:

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;

BBIBOJIUT UTOTH IIO IIPOfaXKaM TOJIbKO [IJis IePEIOBLIX PErnoHOB. [IpennoxkeHue WITH ONIPEOessieT aBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO Pe3yJIbTAaT regional_sales
HUCIOJIL3YETCH B top_regions, a pe3ynbTaT top_regions MCIOIb3yeTCd B OCHOBHOM 3aIpoce SELECT.
ITOT MpUMeP MOKHO OBIIIO OBl mepenucaTh 63 WITH, HO TOTOa HaM IOHago0sITCS IBa YPOBHSI BIIOKEHHEBIX
TIOA3amnpoCcoB SELECT. [loKa3aHHBIM BEIIIE CLIOCOOOM 3TO MOKHO CHeJiaTh HEMHOTO IIPOILIIE.

Heo6si3aTenbHOe yKalaHWe RECURSIVE IIpeBpalllaeT WITH U3 MPOCTO YOOOHOM CHHTAKCUYECKOU
KOHCTPYKIIMM B CPEOCTBO peanu3alidu TOro, YTO HEBO3MOXKHO B cTaHmapTHoM SQL. HMcmomb3ys
RECURSIVE, 3alpoc WITH MOXeT o0pallaTtbCsi K cCOOCTBEHHOMY pe3yibTaTy. O4eHb IPOCTOM IIPUMED,
cymMupyomui yrcnia 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;
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B of1ieM BuIe peKypCHUBHBIM 3alpoc WITH BCeTHa 3allMCHIBAETCS KaK He PeKypCuBHAs 4dCMb, TIOTOM
UNION (Mau UNION ALL), a 3aTeM peKypcuesHas 4acmb, TOe TONBKO B PEKYPCUBHOU YAaCTH MOXKHO
00pPaTUTHCS K Pe3yabTaTy 3ampoca. Takoi 3ampoc BHIIOMHSAETCS CIIEOYOIMUM 06pa3oM:

BolunciieHHe PeKyPCHBHOIO 3ampoca

1. Brryucnsercss He peKypcuBHasi dYacTb. [Ijass UNION (HO He UNION  ALL) OTOpPacHBAIOTCS
OyOupyIolmecs CTPOKU. Bce ocTaBIInecss CTPOKY BKITIOUAIOTCS B Pe3YJIbTAaT PEKYPCUBHOTO 3a1Ipoca
¥ TaKXKe MTOMEIaTCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka pabGouas TabnuIla He IIyCTa, IIOBTOPSAIOTCS CIEOYIOIIHUE OeHCTBUS:

a. BrrumcrnsieTcss peKypcuBHAs 9aCThb TaK, YTO PEKyPCHBHAs CCHIJIKA Ha caM 3ampoc ofpallaeTrcs
K TEKYIIeMy cofiepXuMomy pabdoderi TabGuiiel. [I1st UNION (HO He UNION ALL) OTOpPacHBAIOTCSA
oyonIupylolirecs CTPOKU U CTPOKY, OyOIUpylolline paHee IoNydeHHEe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCSI B pe3yJIbTaT PEKyPCHUBHOTO 3alpoca M TakKe IIOMeIaloTCs BO BPEMEHHVIO
npomexcymouHyo mabauuy.

b. Comepxumoe pabodeil TabOIUIIEI 3aMEHSIETCS COOEPKUMBIM ITPOMEXKYTOYHOM TaOIUIILI, a 3aTeM
IIPOMEeXKyTOYHas TabIuIla OYUIIAETCs.

IIpuMmeyanue

CTporo roBOpsi, 9TOT IPOLIECC SBISETCSA UTEPAIMOHHBIM, @ HE PEKYPCUBHBIM, HO KOMUTETOM II0
crtargaptaM SQL 6wi1 BeIOpaH TEPMUH RECURSIVE.

B nmokazaHHOM BEHIIIe IIpMepe B pabodell Tabnulle Ha KaXKoM 3Talle COOePKUTCS BCETro OfHAa CTPOKa U
B HeW IIOCJIeOBaTEIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, Giaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, TaK 4YTO BEIUUCIIEHHNE 3allpoca 3aBepIIaeTcs.

PekypcuBHBIE 3aIIPOCH OOLIYHO TPUMEHSIOTCSA [JIs1 PabOoThl C MEepapXWUYeCKUMU WU APEBOBUAHBIMU
CTPYKTypaMM [OaHHHIX. B KauecTBe IMOJIE3HOTO IpUMepa MOXKHO IIPUBECTH 3aIlpPoC, HaXOOSIINM Bce
HEIlOCPEe[ICTBEHHEIE U KOCBEHHBIE COCTABHBIE YAaCTU MIPOAYKTA, UCIIOIb3YS TOJIBKO TabJIUIy 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

Pa6oTast ¢ peKypCHUBHBIMH 3alIpOCaMH, BaXKHO 00eCIIeYnuTh, YTOOB PEKYPCUBHAS YaCTh 3alpoca B KOHIE
KOHIIOB He BhIflajia HUKAaKuX KOPTexkel (CTPOK), B IPOTUBHOM CIIydae UK OyneT 6ecKoHeYHBIM. MHOTIa
IJISE 9TOTO JOCTATOYHO MPUMEHSTH UNION BMECTO UNION ALL, TaK KakK IPU 3TOM OyOyT 0TOPACHIBATHCS
CTPOKH, KOTOPHIE y2Ke eCTh B pe3ynbTaTe. OMHAKO YaCTO B ITUKJIIE BBHIIAIOTCS CTPOKH, HEe COBHAMAIOIINe
TIOMHOCTHIO C MPEABIAYIINMH: B TAKUX CIIy4asX MOXKET MMETb CMBICT MPOBEPUTH OMHO HJIM HECKOJIBKO
mone#, 4ToObl OIpemesuTh, He OblJa JIM TeKyIas TOYKa JOCTHUTHYTa paHbine. CTaHOAPTHHIN CIIOC00
pellieHusT MOJOOHBIX 3afay — BBEUUCIHUTL MAaCCUB C yXKe oO0paboTaHHBIMM 3HaYeHusMu. Hampumep,
paccMOTpuTe CIeOyIOUIui 3aIpoc, IPOCMATPHUBAIOIINE TabIUIY graph IO MO0 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1
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FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoC 3alUMKIIMTCS, €CJIM CBA3M link coAepzKaT UKL, TakK KaK HaM HYXKHO [OIy4daTh B
pe3ynbTaTe «depth», ogHO NMUITE ©3MEeHeHne UNION ALL Ha UNION He ITO3BOJIUT u30ezxKaTh 3al[UKIUBaAHUS.
BMecTO 3TOr0 MEI JOIKHEI KAK-TO OIIPEOEIUTD, YTO YK€ OOCTUTalId TEKYIEeN CTPOKHU, IIPONOsI HEKOTOPBIX
myTh. g 3Toro Mel goOaBisgeM [Ba CTonlOlla path M cycle M IMOIy4YaeM 3allpoC, 3AIIUINEHHBIA OT
3a0UKIIUBAHUA:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,

ARRAY [g.id],
false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

I[ToMuMO TIpPEeOOTBpAllleHUsS IIMKJIOB, 3HAYEHMS MaCCHBa YacTO OBIBAIOT ITOJIE3HBEI caMu IO cebe s
MIPENCTaBJIEHUSI «IIyTHU», IPUBEAIIEro K OIIPeNeIEHHON CTPOKE.

B o0mem cny4yae, Korpa [js BBISBIEHHS ILMKJAa HYXKHO IIPOBEPSATH HECKOJILKO IIOJIel, cJienyeT
WCIIONIb30BaTh MAacCUB CTPOK. Hanmpumep, eciu Hy>KHO CPaBHUTh HMONA £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.fl, g.f2)]1,
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.f1l, g.f2),
ROW(g.f1l, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo nOys BBISIBIEHHS IUKJIA JOCTATOYHO OOHOTO OIS, M TOTda ROW () MOIKHO OITYCTHUTh. HpI/I
3TOM 6y;:[eT HCIIOJIb30BATECA HE MACCHUB JaHHBEIX COCTAaBHOI'O THIIAQ, A HpOCTOfI MacCCHuB, 4TO 6oree

3 dHeKTUBHO.

ITogcka3ka

OTOT aNropUTM PEKYPCHBHOTO BEIYKUCIIEHUS 3alIpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOYEeHHEIE
«CHavana B MIUPUHY». YTOOBI HMOJNYYUTh PE3YAbTATHl, OTCOPTUPOBAHHLIE B MOPSOKE «CHadasla B
TIyOuHY», MOXHO T0OaBUThH BO BHEIIHUY 3aIlIPOC ORDER BY II0 CTONOLY «path», momydeHHOMY, KaK
TTOKa3aHO BHIIIIE.
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[71s1 TECTUPOBAHUS 3alIPOCOB, KOTOPHIE MOTYT 3allMKJIMBATHCS, €CTh XOPOIINH TPUEM — H00aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, Clenyoomui 3ampoc 3alUKIINTCS, eCITU He J00aBUTD IIPEIIOKEeHNe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t

)
SELECT n FROM t LIMIT 100;

Ho B manHOM cjiy4ae 3TOro He IIPOMCXOAUT, TaK Kak B Postgres Pro 3ampoc WITH BEIDAET CTOIBKO CTPOK,
CKOJIBKO (paKTMUYECKYU IPUHUMAET POOUTENBLCKUH 3aITpoc. B mpon3BOACTBEHHOM CPEle UCIIOIb30BATh 3TOT
PUEM He PEKOMEHAYEeTCsI, TaK KaK Apyrue CUCTEMBI MOTYT BeCTH cels mo-gpyromy. Kpome T0oro, 3TO HE
OymeT paboTaTh, €C/IM BHEIIHUM 3allpOC COPTUPYET Pe3yIbTaThl PEKYPCUBHOI'O 3alIpoca UJIU COeqUHSIeT
UX C Opyro¥ Tabnulied, Tak KakK B NONOOHBIX CIIy4YasiX BHEIIHUM 3ampoc OOLIYHO BCE PABHO BHIOMpAET
pes3ynbTaT 3anpoca WITH IOTHOCTHIO.

3ampockl WITH UMEIOT MOIe3HOe CBOMCTBO — OHM BBIYUCHISIIOTCS TOJBKO pa3 [Jig BCETO POAUTEIHCKOTO
3ampoca, JaXke ecJiM 9TOT 3ampoC MJIM COCEeITHUE 3aIlpPOChl WITH o0pallaloTcs K HUM HEOOHOKPATHO.
Takum oOpa3oM, CIOKHBIE BRIYUCIIEHUS, PE3YJIbTAaTHl KOTOPHIX HYKHBI B HECKOJIBKUX MECTaX, MOXKHO
BBIHOCHUTH B 3@IIPOCHI WITH B Iesgx onTuMu3anuu. KpoMe Toro, Takue 3aIlpoChl IIO3BOJISIOT U36eKaTh
HeXeJlaTeIbHBIX BEIYUCIeHUN GYHKIUHN ¢ 10004HbIMU 3¢ derTamu. OgHAKO €CTh U oOpaTHasi CTOPOHA
— OTNTHUMH3ATOP HEe MOXKET PAcCIpPOCTPaAHUTh OTPAaHUYEHUS POOUTENHCKOTO 3aIllpoca Ha 3ampoc WITH
TakK, KaK OH [eJjlaeT 3TO AJIsi OOBIYHOI0 MOA3anpoca. 3ampoc WITH OOBIYHO BHIMIOMHSAETCS OYKBabHO U
BO3BpaAIllaeT BCe CTPOKM, BKJTI0YAsI T€, YTO MOTOM MOXKET OTOPOCUTDL POAUTENLCKUM 3ampoc. (Ho Kak O6b110
CKa3aHOo BHIIIE, BEIYMCIEHNE MOXKET OCTAHOBUTHLCS PAHbIIIE, €CITH B CCHIJIKE Ha 9TOT 3alpoC 3aTpedyeTcs
TOJIFKO OTPAaHWYEHHOE YHCJIO CTPOK.)

ITpuMepH BHIIIE TOKA3LIBAIOT TOJIHKO MPENJIOXKEeHUe WITH ¢ SELECT, HO TaKUM >Xe 00pa30oM ero MOXKHO
KCIIOIb30BATh C KOMaHOaMu INSERT, UPDATE ¥ DELETE. B KaXoM ciiy4ae OH IO CyTH CO30AET BPEMEHHYIO
TabuIly, K KOTOPOM MOXKHO 0OpPaTUTHCS B OCHOBHOM KOMaHZE.

7.8.2. I3MeHeHuMe B aHHbIX B WITH

B nipennoxkeHuu WITH MOXKHO TaKXKe MCIOIb30BaTh OIIE€PATOPH, U3MEHSIONIe OaHHbe (INSERT, UPDATE
UMu DELETE). 9TO IIO3BOJIZET BHIIIOJHATHL B OOHOM 3alpoce cpal3y HECKOJILKO pa3HBIX olepanui.
Hanpumep:

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;

9TOoT 3ampoc GhaKTUYECKHU IepeMellaeT CTPOKH U3 products B products_log. OnepaTop DELETE B WITH
yHansieT yKa3aHHBEIE CTPOKM M3 products M BO3BpAIlaeT UX COOEePKUMOE B IIPEOIOXKEHUN RETURNING; a
3aTeM TJIaBHBLIN 3alIPOC YUTAET 3TO COMEPKUMOE M BCTABIISIET B TAOMUIY products_log.

CrnenmyeT 3aMeTHUTh, YTO IpeAJioKeHHe WITH B HaHHOM CJiydyae IIPUCOEOUHSETCS K OIepaTopy INSERT,
a He K SELECT, BIOKE€HHOMY B INSERT. ITO HEOOXOOMMO, TaK KaK WITH MOXKET COOepKaThb OIepPaTOPHI,
U3MEHSIONINEe TaHHbIe, TONbKO Ha BEPXHEM YpOBHE 3ampoca. OgHAKO IIPU 9TOM IIPUMEHSIIOTCS OOBIYHBIE
IIpaBuia BUOUMOCTH WITH, TaK YTO K Pe3ynIbTaTy WITH MOXKHO 00paTUThLCS U U3 BJIOKEHHOI'0 ollepaTopa
SELECT.

OmepaTophl, U3MEHSOIINE HaHHBIE, B WITH OOBIYHO [OIIOJIHSAIOTCS IIPEIIOKEeHHeM RETURNING (CM.
Pazmen 6.4), KaK ImOKa3aHO B 3TOM IIpuMepe. BazKHO MOHMMAaTh, YTO BpeMeHHas TabIuIila, KOTOPYIO
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MOZKHO OyIeT MCII0JIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCS U3 pe3ylibTaTa RETURNING, a He I1eJIeBot
TabnuIel omepaTopa. Ecnu omepartop, U3MEHSIONIUM HaHHBIE, B WITH He MOMOJIHEH MNPEeIOKeHUEM
RETURNING, BpeMeHHas Tabnulla He CO3Ta€Tcsa U oOpallaThCsa K HeW B OCTaJbHOM 3aIpoce Heb3sd.
OmHaKO TakKOM 3ampoc BCE paBHO OyneT BHIONHeH. Hampumep, monycTUM CHeOyIOINUM He O4YeHb
IpPaKTUYHEIN 3aIIpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT BCce CTPOKH U3 TabIUIl foo U bar. IIpu 3TOM YHMCII0 3aAeMCTBOBAHHBIX CTPOK, KOTOPOE OJTYy4YUT
KJIMEeHT, Oy[eT IMOACYUTHIBATLCS TOJIBKO 110 CTPOKAaM, yOalEHHBEIM U3 bar.

PeKypCcUBHEBIE CCHITKHY B OTIePaTOpPax, MU3MEHSIONINX JaHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asX 9TO
OTPAaHMYEHUE MOYKHO 000WTH, 0OPATUBIINCH K KOHEYHOMY Pe3ynbTaTy PEKYPCUBHOTO WITH, HAIpuUMep
TaK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

9TOT 3allpoC yoalideT BCe HEIIOCPeOCTBEHHEIE 1 KOCBEHHBIE COCTAaBHEIE YAaCTHU IIPOOYKTA.

OnepaTopr, HU3MEeHAIIHne JaHHbIle B WITH, BBIIIOJIHAIOTCA TOJIBKO OOMH pPa3 U BCerpga IIOJIHOCThIO, BHE
3aBUCHMOCTH OT TOr'o, IPMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alIpoc. 3aMeThTe, UTO 3TO OTJIMNYAETCHA
OT noBegeHunsa SELECT B WITH: KaK TOBOPHJIOCE B IIPEeAbIAYyIeM pa3aesie, SELECT BBIIIOJIHAETCS TOJIBKO O0
TEeX II0P, IMMOKa €ro pe3yJIbTaThl BOCTpGGOBaHbI OCHOBHBIM 3aITpOCOM.

BrnoxxeHHbIE OllepaTOPHL B WITH BHIIIOJIHAIOTCSI OOHOBPEMEHHO OPYT C OIPYTOM M C OCHOBHBIM 3aIlIPOCOM.
TakuM o06pa3oM, MOPSOOK, B KOTOPOM OIIepaToOphl B WITH OymyT (GaKTU4YeCKU U3MEHSITh HaHHEIE,
HelpeqackasyeM. Bce 3Tu omepaTophl BHIIIOMHSIOTCS C OOHUM CHUMKOM OdHHbix (cM. ['maBy 13), Tak
YTO OHU HE MOTYT «BUMETh», KaK KaXObli M3 HUX MEHSEeT IlejieBble TaOnuipl. 3TO YMEHbIIAeT
addeKT HenmpenckalyeMoCcTH (GaKTUYEeCKOTO MOpPsAaKa M3MeHEeHUS CTPOK U O3HadYaeT, YTO RETURNING —
€OUHCTBEHHBIM BapHaHT llepefady M3MEHEeHHUM OT BIIO2KEHHHBIX OIIepaTOpPOB WITH OCHOBHOMY 3aIlpoCy.
Hanpumep, B aHHOM ClIy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM products;

BHEIIIHUH orepaTop SELECT BBIOACT LIEHBI, KOTOPHEIE OBLIH IO meucTBUSA UPDATE, TOTTa KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHENIHUM SELECT BBIDACT U3MEHEHHLIE NaHHLIE.
HeomHoKpaTHOe M3MeHeHNe OJHOM U TOM e CTPOKH B paMKaX OJHOTO oIepaTopa He MOoanepKUBaeTCs.

HmMmeTs MecTO 6y11eT TOJILKO OJHO M3 HECKOJIbKHUX NU3MEHEHUMN U HagEXKHO OIIpenejInTh, Kakoe MMEeHHO,
4aCTO MOBOJIBPHO CJIOKHO (@ HMHOIJAa M BOBCE HEBO3MOXKHO). JDTO TaK Ke KacaeTcs Clly4asd, Korga
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CTpOKa yHansieTcs M H3MEHSeTCS B TOM Ke OIlepaTope: B Pe3ylIbTaTe MOXKET OBITh BBIIIOITHEHO
TOJIBKO O0OHOBNEeHUe. IToaTomMy B 00IIeM ciiy4dae ciaeayeT usberaTh IogoOHOT0 HaI0XKeHUS onepanui. B
4YaCcTHOCTH, u3beraiTe 1moa3ampocoB WITH, KOTOPLIE MOTYT HOBIUSATE Ha CTPOKH, U3MEHSIEMBIE OCHOBHBEIM
OIlepaToOpoM HJIM OIlepaTOpaMM, BJIOXKEHHBIE B Hero. Pe3ymbraT OEeWCTBHS TaKWX 3alpoCoB OymeT
HeIpencKa3yeMbIM.

B Hacrosamee BpeMsd, OJisd oIlepaTopa, U3MEeHAIero JaHHbie B WITH, B Ka4deCcTBe eJIeBOM HeJIb35
HCIIOJIE30BAaTh Ta6n1/1uy, O KOTOpOﬂ OIIpenesyieHO YCIIOBHO€E IIPaBUJIO MJIK IMIPaBUJIO ALSO UJIHU INSTEAD,
€CJIN OHO COCTOHUT U3 HECKOJIBKHX OIIEpPaTOpPOB.
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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 floats8 YHCJI0O OBOMHOM TOYHOCTH 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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HUMmsa IIceBOIOHHUMBI Onucanue

path reoMeTPUYECKUU OyTh B
IIJIOCKOCTH

pg_lsn IOCIeOoBaTENIbHEIL HOMEDP B
xkypHaine Postgres Pro

point reoMeTpuyeckKas TOYKa B
TIJIOCKOCTH

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 | HOHC&)

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
IOMCKa

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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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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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
YUCJIOBOM DAOYy 3HaA4YeHUuH CTOJ'I6].[a MOTYyT O6pa3OBBIBaTBCH IIPOIIYyCKH (I/I.TII/I <<I[prbI>>), noazxe eClirk
HHUKaKHe CTPOKH He YHOaJIAIUCh. 3HayeHMe, BHIOEJIEHHOE M3 IIOCJIefOBAaTEIbHOCTH, CUUTAETCS
<<3aﬂeﬁCTBOBaHHBIM>>, OaxXe eCJIk CTPOKY C 3THUM 3HAYEeHHEeM He yOaJIOChk BCTABUTH B Ta6n1/1uy. 310
MOZKeET HpOH30fITPI, HaIIpuMeD, IIPHU OTKaTeé TPAaH3aKIWH, JIO6aBJI$IIOLHefI OaHHBIE. CwM. omucaHme
nextval () B Pa3gmene 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:

128

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 I0JINAHCKUU IEeHb

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 OO0 CeKyHRO (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 KpaTkas ¢opmMma zulu (Takxke ompeperneHa 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 pa3nu4yaeT KOHCTAHTHI THIOB timestamp without time zone M timestamp with
time =zone IO 3HAKY «+» UIU «-» U CMENIeHUI0O YaCOBOTO IMOsca, N0OaBIeHHOMY IMIOCJIe BpeMeHHU.
CrepmoBaTeNnbHO, COTJIACHO CTaHOApTy, 3aluCcHu

TIMESTAMP '2004-10-19 10:23:54"
OOJI2KEH COOTBETCTBOBATH THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time zone. Postgres Pro Hukorga He aHalIW3UPyeT COLEPKUMOE TEKCTOBOMU
CTPOKHY, 4TOOBI OIIpeNeNuTh TUIl 3HAYEeHUs, U I103ToMy o0e 3anucu OynyT oOpaboTaHbl KaK 3HAUYeHUS
TUIIA timestamp without time =zone. YTOOB TeKCTOBas KOHCTaHTa oOpabaThiBajach KakK timestamp
with time zone, YKAXKHTE 3TOT THII SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

B KoHCTaHTe TUlla timestamp without time zone Postgres Pro mpocTo UrHOPHUPYET 4aCOBOM Iosic. To
€CTh Pe3yIbTUPYIOIlee 3HaYeHNEe BEIYUCIISAETCS TOJILKO M3 II0JIed JaThl/BPEMEHU U He MOACTPauBaeTCs
IO YKa3aHHBIM YacOBOM IOsC.

3HaYeHUA timestamp with time zone BHyTpu Bcerga xpaHarcsa B UTC (Universal Coordinated Time,
BceMupHOe CKOOPOVHUPOBAHHOE BpeMs unu BpeMs 11o ['punsuyy, 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, 3aJaHHBEI CUCTEMHBIM
napaMeTpoM TimeZone u BpeMd Tak ke nepecunteiBaeTcsa B UTC co cMelleHUeM timezone.

Korpa 3HaveHue timestamp with time zone BBIBOOUTCS, OHO Bcerma mpeobpa3yetrcs us UTC B TeKyui
YaCOBOM MOSIC timezone M OTOOpPaXKaeTCs KaK JIOKaIbHOEe BpeMsi. YTOOH IIOMYyYUTh BpeMs [JIsi OPYTroro
YaCcOBOI0 IT0sICa, HY2KHO T100 M3MEHUTH t imezone, TUOO BOCIIOJIF30BATHCSA KOHCTPYKIMEH AT TIME ZONE
(cMm. ITompasmen 9.9.3).

B mpeo6pa3oBaHusAX MeXAy timestamp without time zone M timestamp with time zone OOBIYHO
OpenmnoyaraeTcs, 4YTO 3HaYeHHEe timestamp without time =zone COOEPXKUT MECTHOe BpeMs ([js
YacoBOI0 Iosica timezone). [Ipyro# 4acoBou Imosic OJis NpeoOpa30BaHUs MOXKHO 3a[aTh C IIOMOIIBIO AT
TIME ZONE.

8.5.1.4. CneumnanbHbie 3HAYEHUA

Postgres Pro pmst ymoOCTBa TIOHOJEpPXMBAaeT HECKOIbKO CIlelMajbHBIX 3HA4YEeHUM [OaThl/BpeMEHH,
nepeuncieHHbXx B Tabnuie 8.13. 3HaUeHUs infinity U —-infinity mMelOT ocoboe IpencTaBlIeHUE B
CUCTeMe M OHUM 0TOOpaXKalTCd B TOM XKe BUIle, TOTAA KaK APYyrue BapuaHTH IPU YTEHUU ITPeo0pa3yoTcsa
B 3Ha4YeHHUs OaThl/BpeMeHH. (B 9acTHOCTH, now M HOOOOHBIE CTPOKHM HpPeoOpas3yioTCsS B aKTyalbHHIE
3HAYEHWsI BPeMEeHH B MOMEHT 4TeHwusd.) UToOBl MCIIOIb30BaTh 3TH 3HAUEHWS B KayecTBe KOHCTAHT B
KoMaHpgax SQL, ux Hy2KHO 3aK/I04aTh B allOCTPOdHI.

Ta6muna 8.13. CnenuaabHbIEe 3HAYEHHUsI MaThl/BpeMeHH

BBoguMmas cTpoka JonycTuMbIe THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
otcuéTra BpeMeHHU B Unix)

infinity date, timestamp BpeMsi IIOClle MaKCHUMaJIbHOU
OOTIYCTUMOM OaThH

—-infinity date, timestamp BpeMs oo MUHUMaIbHOU
OOIIyCTUMOM HaThl

now date, time, timestamp BpeMs Hadalla TeKyI.LIefI
TpaH3aKLUuHU

today date, timestamp BpeMs Hadaja TEeKyIIUX CyTOK (
00:00)
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BBOJIHM&H CTPOKa I[OHYCTHMLIE THIIBI OnucaHue

tomorrow date, timestamp BpeMs Haudajla CJIegYyIOIINuX CYTOK
(00:00)

yesterday date, timestamp BpeMsa Hayaja IpenbIayIux
CyTOK (00:00)

allballs time 00:00:00.00 UTC

[ monydeHUs TeKyIlel [OaThl/BPpeMEHU COOTBETCTBYIOUIEr0 THUIIA MOXKHO TaKiKe MCII0JIb30BaTh
cnenytomie SQL-coBMecTuMble (GYHKIHMU: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME ¥ LOCALTIMESTAMP. (CMm. ITompasmen 9.9.4.) 3aMeTbTe, YTO BO BXOOHBIX CTPOKax 3tu SQL-
byHKUIMM He pacIio3HaIOTCH.

BHHUMaHue

Bxopmuble 3HadYeHUs now, today, tomorrow U yesterday BIIOJIHE KOPPEKTHO paboTamoT
B UHTepaKTUBHBIX SQL-KoMaHOaX, HO KOIZa KOMaHIBEl COXPaHSAITCA O IIOCIedylolero
BBIIIOJTHEHU S, HAIIpUMeP B IIOATOTOBJIEHHBLIX OIl€paTOpaX, IPENCTaBIEHUIX UIU ONpeleNleHUIX
byHKUMH, UX TTOBEeIEeHNE MOXKET OBITh HEOKMIOAHHBIM. TaKasi CTPOKA MOXKET Tpeobpa30BaThCs B
KOHKPETHOE 3HaYeHNe BpEMEHHU, KOTOPOe 3aTeM OYIOET UCIIOIb30BaThC IOPa3o0 M033Ke MOMEHTA,
KOorfila OHO OBIJIO MOJIydeHO. B Takux chydasix ciedyeT HCIIOIb30BaTh OOHY W3 SQL-QyHKIIMI.
Hampumep, CURRENT_DATE + 1 OymeT pabGoTaTh HafiéxKHee, YeM 'tomorrow': :date.

8.5.2. BbiBOA paTbl/BpeMeHu

B kadyecTBe BBIXOOHOTO popMaTa TUIIOB JaThl/BPEMEHU MOXKHO MCIIOJIb30BaTh OJMH U3 YETHIPEX CTUJIEH:
ISO 8601, SQL (Ingres), TpaguumouHbii ¢popmat POSTGRES (dopmart date B Unix) unu German. Ilo
ymosrganuio BeiOpaH ¢popmat ISO. (Cranmapt SQL Tpebyet, uToOH MCIOIb30Bajicss umenHo ISO 8601.
Ipyroi1i ¢opmar HaswpiBaeTcsa «SQL» HMCKIIOYUTENIFHO IO MCTOPUYECKUM HOpuYuHaM.) [IpuMepHl BCcex
CcTuel BEIBOOa nepeuuncsieHsl B Tabnuile 8.14. BoobIlle co 3HaUeHUSIMHU TUIIOB date M time BEHIBOOWUIACH
OBl TOJIBKO YaCTh JATHl UJIM BPEMEHM U3 ITOKa3aHHBIX MpuMepoB, HO co ctuneM POSTGRES 3uHaueHue
maTel 6e3 BpeMeHu BeIBOOuTCS B ¢popmMate I1SO.

Tao6auna 8.14. CTuiau BbIBOa JaThl/BpeMsi

Ctuns Onucanue IIpumep

IS0 ISO 8601, crarnmapt SQL 1997-12-17 07:37:16-08

SQL TPagUIIUOHHBINA CTUITh 12/17/1997 07:37:16.00 PST

Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST

German pervoHasbHBIN CTUIID 17.12.1997 07:37:16.00 PST
IIpuMmeyanue

ISO 8601 yka3wIBaeT, YTO AaTa OOJIKHA OTHEJISITHCS OT BpeMeHu OYKBOHM T B BEpXHEM PETHUCTpe.
Postgres Pro npuHuMaeT 3TOT ¢popMaT IPU BBOAE, HO IIPU BHIBOJIE BCTABJISIET BMECTO T MPOOEI, Kak
[IOKAa3aHO BHIIIIE. ITO COEJIaHO OJIisd YIy4YLIIeHUs YUTaeMOCTU U s coBMectumoctu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL m POSTGRES peHbp BHIBOOUTCS Hepen MeECSALNEM, €CIH yCTaHOBJIEH Hopsagok DMY,
a B NPOTHMBHOM ClIydae Mecsl BRIBOOUTCS Iepen pgHEM. (Kak 3TOT mapaMeTp TakxKe BIHSET Ha
UHTEPIIPETAlNI0 BXOOHBIX 3HadeHUM, onucaHo B I[lompaspesie 8.5.1) CoOOTBETCTBYIOUIHE IIPUMEPEHI
mokKa3aHH B Tabnurie 8.15.
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Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapamMmeTp datestyle ITopsaimok nmpu BBOOE IIpuMmep BeIBOOA

SQL, DMY nenn/mMecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY mecay/mens/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nesb/mecan/ron Wed 17 Dec 07:37:16 1997 PST

B ¢dopmaTte ISO dYacoBo#l mosiC Bcerma OTOOpazKaeTcs B BHOE YHCIIOBOTO CMEIMIEHHS CO 3HAKOM
OTHOCUTEJIbHO BCEMUPHOT'0 KoopauHupoBaHHOoTo BpeMeHu (UTC); oy 30H K BOCTOKY OT I'prHBUYA 3HAK
CMeIleHUS TTOJIOKUTEJIbHEIM. CMeleHue 6ymeT oToOpaxKaThbCs KaK hh (TOJIBKO Yachl), €CJIM OHO 3alaéTCs
HeIbIM YMCJIOM YacCOB, KaK hh:mm, €CIU OHO 3aHa€TCs LeIbIM YUCJIOM MUHYT, UM KaK hh:mm:ss. (TpeTuit
BapUaHT HEBO3MOXKEH B COBPEMEHHBIX CTaHOapTaX YaCOBHIX ITOSICOB, HO OH MOXKET ITOHAHOOUTLCS IIPU
paboTe c oTMETKaMU BpEMEHH, ITPEIIECTBYIOINMY IPUHSATHIO CTAHIaPTU3UPOBAHHBIX YaCOBBIX ITOSICOB.)
B mopyrux ¢opMaTax gaThl 4acoBOM MOsiC 0TOOpaxkaeTcs Kak OyKBeHHOEe COKpallleHUe, eCIIM OHO IIPUHSITO
B TEKYIeM I1osice. B mpoTMBHOM ciydae OH oToOpazkaeTcs KaK YMCJIOBOE CMeIlleHHe CO 3HAaKOM B
crtangaptHoM popmaTte ISO 8601 (hh unu hhmm).

CTuinb OaTh/BPpEeMEHHU IT0Ib30BaTeJIb MOXKET BEIOPATh C IIOMOIIBbI0 KOMaHOH SET datestyle, TapaMeTpa
DateStyle B ¢aiine koH(pUrypanmu postgresgl.conf WK NEePEeMEHHOU OKPYXKEHUSA PGDATESTYLE Ha
cepBepe UIU KIIUEHTE.

Insa Oombineir TUOKOCTHM IpH (GOPMATHPOBAHHY BBEIBOMMMOI OATH/BPEMEHH MOXKHO UCIIOIh30BaTh
yHKIMIO to_char (cMm. Pasmen 9.8).

8.5.3. HacoBble nosica

YacoBele mosica W IIpaBUjla HUX IIPUMEHEHUs OIpenessiloTCs, KaK BH 3HaeTe, He TOJIBKO II0
reorpau4ecKuM, HO U IO MOJTUTUUYECKUM cooOpakeHusM. YacoBrie mosica BO BCéM Mupe OvutH Goree-
MeHee CTaHOapTU3WPOBaHBl B Havdajle IPOLIJIOro BeKa, HO OHU IIPOJOJIKAI0T IIpeTepleBaTh U3MEHEHUS,
B YaCTHOCTH 9TO KacaeTcCs Iepexona Ha JeTHee BpeMs. [ pacuéra BpeMeHU B mpouuioM Postgres
Pro momy4yaeT ucTOpMYecKue CBEOEeHUS O IMPaBUJIaX YACOBBIX TOSICOB M3 PACIPOCTPAHEHHOU Oa3bl
mauHBIX IANA (Olson). st 6yayIero BpeMeHU TPeNnoiaraeTcsi, YTo B 3aaHHOM YacOBOM Iosice OyayT
IPOOOJIZKAaTh OelCTBOBATh IIOCIEIHUE IPUHATEIE IIPaBUiIa.

Postgres Pro cTpemMuTCcsa K COBMECTUMOCTH CO cTaHfmapToM SQL B HauboJiee TUIUYHEIX ciiydyasax. OgHaKo
ctaggapt SQL momyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMENIMBaHUKW TUIOB OAaThHl U BpeMeHH. [IBe
O4YeBUAHBIE TTPOOTIEMEI:

* XoTs Ons Tulla date YaCcOBOU ITOSIC yKa3aTh HEeJIb3s, 3TO MO2KHO cesiaTh OJIsl TUIIA time. B
PeaJIbHOCTHU 3TO HEe O4YE€HBb II0JIE3HO, TaK KakK oe3 OAaThI HEJIE35d TOYHO OIIPEeNEeJINTh CMEeIlleHue IIpu
IIepexone Ha JIETHEee BpeMs.

e TTo yMOm4aHHMIO YaCOBOM MOSIC 3aJaéTCs IMOCTOSIHHEIM cMeleHueM oT UTC. 3To TakxkKe He
II03BOJISIET YUYECTh JIETHEE BpeMs IpHu apupMeTHYeCKHUX Olepalluil C JaTaMHu, IepeceKauMu
T'PaHUITEI IETHETO BPpeMEeHH.

I[TosTOMYy MBI COBETYEM KCIIONIB30BATh YACOBOM IIOSIC C TUIIAMM, BKJIIOYAIOIIMMM M BPeMsI, U maTy. MEul
He PeKOMeHAyeM HCIIOJIb30BaTh TUII time with time zone (XoTs Postgres Pro mopmepzkKuBaeT ero Ojis
CTaphIX NPUJIOXKEHUU U COBMECTUMOCTH cO cTaHmapToM SQL). [ TUIIOB, BKIIOYAIOIIUX TOJBKO AATy
UJIM TOJIBKO BpeMs, B Postgres Pro npepmnonaraeTcsi MECTHEIM 4YaCOBOM ITOSIC.

Bce 3HaueHVsa gaTe ¥ BpEMEHU C 4aCOBEIM IIOSICOM mperncTaBisioTcs BHyTpu B UTC, a npu nepemave
KJIMEeHTCKOMY ITPUJIOKEHUIO OHU IIEPEBOOATCS B MECTHOE BpeMS, ITPU 3TOM YacCOBOM IT0SIC TI0 YMOJTYaHUIO
oIpenenseTcs IlapaMeTpoM KoHurypainuu TimeZone.

Postgres Pro mmo3BonsieT 3agaTh 94aCOBOU MOSIC TpeMd criocobamu:

* TlomHOe Ha3BaHMWE YACOBOTO I10siCa, HAIPUMEDP America/New_York. Bce momycTuUMBIe Ha3BaHUSA
IepevyrcieHbl B IPeaCTaBJIeHUH pg_timezone_names (cM. Pazmen 49.90). OnpenmeneHus 4aCOBBIX
mosicoB Postgres Pro 6ep€t u3 MuMPOKO pacnpocTpaHEéHHOU 6a3bl IJANA, Tak 4YTO MMeHa YaCOBBIX
mosicoB Postgres Pro 6yoyT BOCIIpUHMMATh U OPYTHe IIPUI0XKEHHUS.
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* A66peBuaTypa 4acOBOI'0O MOsica, HAIpuMep PST. Takoe ompeneeHue IIPOCTO 3a[aéT CMEIeHue OT
UTC, B oT/imure OT MOJTHBIX Ha3BaHUH II0OSICOB, KOTOPEIE KPOMeE TOTO ITOIpa3yMeBaloT U IIpaBuiia
rmepexopa Ha JIeTHee BpeMs. Pacrio3HaBaeMble aO0peBUaTypPH IePEYHCIIEHH B ITPeACTaBIeHUHN
pg_timezone_abbrevs (cM. Pazmern 49.89). AGGpeBUaTYPhl MOKHO MCIIOIb30BATh BO BBOITUMBIX
3HAYEeHUSIX OaThl/BpeMeHHU U B ollepaTope AT TIME ZONE, HO He B MapaMeTpax KOH(GUTrypaluu
TimeZone u log timezone.

* Tlommmo aG0peBUaTyp ¥ Ha3BaHUM YaCOBHIX IT0SICOB Postgres Pro mprHUMaeT yKa3aHUS Y4aCOBBIX
nosicoB B ctusie POSIX, kak onucano B Pa3gerie B.5. 3TOT BapuaHT 0OBIYHO MeHEEe IIPENIOUYTUTENIEH,
4yeM HCII0/Ib30BaHWe UMEHOBAHHOT'O YaCOBOI'0O II0sICa, HO OH MOXKeT OBITh eMUHCTBEHHEIM
BO3MOZKHBIM, €CJIU [IJIs1 HY2KHOI'0 4YaCOBOT0 I0sica HeT 3amnucu B 6a3e maHHbBIX IANA.

Bkpatiie, pa3nuune Mexkny ab0peBuaTypaMu M MOJIHBIMM Ha3BaHUSIMM 3aKJ/II0YaAlOTCS B CJIEOYIOIIEM:
abG0peBuaTypHl IPEOCTABASIOT onpenenenHbii casur oT UTC, a monHoe Ha3BaHUe IIoApa3yMeBaeT elé U
MECTHO€ TIpPaBUJIO II0 IIepexody Ha JIETHee BpeMs, TO eCTh, BO3MOXKHO, OBa casura ot UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IIPeOCTaBAs€eT IIOJIOEHb II0 MECTHOMY BPEMEHU B Hpio-UopK, 9TO
IIJIsI HAHHOTO OHS ObIIO OHI JIeTHUM BOCTOUYHBIM BpeMeHeM (EDT umu UTC-4). Tak 4To 2014-06-04 12:00
EDT 0o003HavYaeT TOT XK€ MOMEHT BpeMeHu. Ho 2014-06-04 12:00 EST 3aHaé€T CTaHOAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBUCHIlee O TOTO, OEMCTBOBAJIO TN JIETHEE BPEMSA B 3TOT [IE€HD.

Maio Toro, B HEKOTOPHIX IOPUCAUKITUSAX OfHA U Ta Ke ab0peBraTypa YacoBOTO II0sICa O3HAYasla pa3HkEe
coeuru UTC B pa3Hoe BpeMsi; HampuMep, abOpeBHaTypa MOCKOBCKOTO BpPeMEHU MSK HECKOJIBKO JIET
o3"auana UTC+3, a 3aTem ctasna o3Hadath UTC+4. Postgres Pro o6pabatreiBaeT Takue ab0peBUaTypH B
COOTBETCTBUH C UX 3HAYEHUSIMH Ha 3aJaHHYI0 ATy, HO, KaK U C IPUMEPOM BEHIIIIE EST, 9TO He 00513aTeILHO
OyHoeT COOTBETCTBOBATHL MECTHOMY I'PaXKIaHCKOMY BPeMEHHU B 3TOT [EHb.

HezaBucumMo oT (GOpMBI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YacCOBBIX IIOSICOB He BaxeH. (B
PostgreSQL po Bepcuu 8.2 oH rme-To UMeN 3HAYEHHE, a I'e-TO HeT.)

Hu Ha3BaHus, HM ab6peBUaTyphl YaCOBBIX II0SICOB, He 3AIHUTHI B CaMOM CEPBEPE; OHU CUUTHIBAIOTCS
u3 ¢ainoB KOHGUrypauum, HaXOOAIIUXCSA B IyTHAX . ../share/timezone/ M .../share/timezonesets/
OTHOCHUTEJIPHO KaTaJjiora yCTaHOBKHU (cM. Paspmern B.4).

ITapameTp KoHpurypauumu TimeZone MOXKHO YCTAHOBUTh B postgresgl.conf WM HIOOBIM OPYTHUM
CTaHOAPTHBIM CIIOCOOOM, OMMCAHHBIM B ['71aBe 18. YacoBoif mOSIC MOXKET OBITL TaKXkKe OIpemeséH
CIeOyIoIIUMHU CIIeIIUaIbHBIMU CIIOCO0aMuU:

* YacoBou MosC A TEKYIIEero ceaHca MOXKHO YCTAHOBUTE C ITOMOIIbI0 SQL-KoMaHAL SET TIME ZONE.
DTO anbTepPHATUBHAS 3alKUCh KOMAHOL SET TIMEZONE TO, 60siee cooTBeTCTByMOIass SQL-cTaHgapTy.

* Ecnm ycTaHOBIEHa TepeMeHHas OKPYXKEHUs PGTZ, KIUEHTH libpq ncnone3yoT eé 3HavueHue,
BBIIIOJIHSS [IPY IOOKJIIOYEHNHY K CepBepy KOMaHAy SET TIME ZONE.

8.5.4. BBoa uHTepBaJioB
3HaueHus TUMA interval MOTYT OBITh 3alMCaHbl B CIEOYIONIEeN pacIiupeHHoN dopme:
[@Q] xommuyecTBO eOHHHIA [KOMTHUYECTBO €IHHHIA...] [HanpaBlIeHHE]

roe xomxuectBo — ITO qHCHO(BOBMOXGﬂL co 3HaKOM);eﬂHHHHa — OOHO u3 3HaquHﬁ:Hdcrosecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpEIE
0003Ha4YawoT COOTBETCTBEHHO MHKPOCEKYHOBI, MUJIIMCEKYHObI, CEKYHObl, MUHYTEI, 4YaChl, JHU, HeOeJIu,
MecCdanbl, T'OObl, OEeCATUIIeTHSA, BEeKa u TBICH‘-IeJIeTI/ISI), 1100 3THU XK€ CJIOBa BO MHOXKECTBEHHOM qucie,
nubo ux COKpPaAllleHWsd; mHanpaBiaeHHe MOXKET IIPUHUMATh 3HAYEHHEe ago (Ha3an) UIu OBITH IIYCTBEIM.
3HaK @ gBIsgeTcs HeoOs3aTenbHBIM. Bce 3aJdaHHBI€ BEJIMYHWHBI PA3JIXUYHBIX €OWHHUI CYMMHUDPYIOTCSA
BMeCTe C y‘-IéTOM 3HaKa 4uceJsl. YKalaHue ago MEeHseT 3HaK BCeX oJIen Ha HpOTI/IBOHOJIO}KHBIfI. JTOT
CHUHTAKCHUC TaKxKe HCIIONIb3yeTCs IIPU BEIBOIE UHTePBasa, eciii napaMmetp IntervalStyle mumeeT 3HaueHue
postgres_verbose.

KonuuecTBa gHEN, 4acoB, MUHYT M CEKYHI MOXKHO OIIPEAEesINTh, He yKa3bklBas SBHO COOTBETCTBYIOILME
enuHULE. HampuMep, 3a0uck '1 12:59:10"' paBHO3HA4YHa 'l day 12 hours 59 min 10 sec'.CodeTaHue
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rofja M Mecslla TaKXKe MOXKHO 3allucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
yvears 10 months'. (Ha camoM pgesie TONIBKO 3TH KpaTKue (pOpMBI pa3penieHsl cTaHgapToM SQL u oHU
HCIOJIB3YIOTCS IIPU BBIBOME, KOTfla IntervalStyle UMeeT 3HaYeHUe sql_standard.)

HNHTepBambl MOXKHO TakKKe 3allMChIBaTh B BUfe, onpenenénuHoM B ISO 8601, nubo B «hopMaTe C KogaMu»,
OInMcaHHOM B paspene 4.4.3.2 3TOro craHmapra, Tub0 B «ambTepHATUBHOM ¢opMaTe», ONHMCAaHHOM B
pas3gene 4.4.3.3. ®opMmaT Cc KoJgaMHu BHITTISAOUT TaK:

P xomuuecTBO emHHHIIA [ KONHYECTBO e€OHHHNA ...] [ T [ KONHYECTBO €IHHHIA ...]]

CTpOKa OOJI2KHAa HaA4YMHATBCA C CHMBOJIa P M MOXKeET BKIIIOUATh TaKXKe T IIepen BpeMeHeM CYTOK.
HOHYCTI/IMBIG KOIObI EJUHUIT IIEPEYUNCIIEHEL B Ta6m/1ue 8.16. Kombl eqUHUIT MOXKHO OIIYCTUTH UJIX YKAa3aThb
B JII000M mopsigKe, HO KOMIIOHEHTHI BpE€MEHH CYTOK OOJIZKHBI HUAOTH IIOCJIe CHMBOJIa T. B wgactHOCTH,
3Ha4YeHHe Koda M 3aBHCHT OT TOI'O, pacCIiojlaraeTcsd JIM OH OO HUJIH II0CJyie T.

Ta6auma 8.16. Koabl eTHHHUIT BpeMeHHBIX HHTepBasioB ISO 8601

Kop 3HaueHHe

Y TOOBI

M MecsIH (B maTe)

Y Henenu

D OHU

H 9acel

M MUHYTH (BO BDEMEHU)
S CEeKyHIHI

B anbTepHaTUBHOM opMare:

P [ rog—wmecgny—nmeHbr | [ T dYacel:MHHYTH:CEKYHIObl |

CTPOKAa OOJI?KHA HAYMHATHCSA C P, a T pa3aessieT KOMIOHEHTH JaThl U BpeMeHU. 3HAaUeHUs BhIPAXKal0TCs
YyCJIaMHU TaK e, KakK 1 B gatax ISO 8601.

ITpu 3anucu MHTEPBAJILHOM KOHCTAHTHL C YKa3aHUEM roses WX NMPUCBAaUBaHUU CTONOIY Tuma interval
CTPOKH C nongmMH, HHTEPIIPeTallusi HeIIOMe4YeHHBIX BeJINYUH 3aBUCHUT OT noneH. Hal‘IpI/IMep, INTERVAL '1'
YEAR BOCIIpHHHUMaeTCd KakK 1 rom, a INTERVAL '1' — Kak 1 cekyHzma. Kpome Toro, 3HaueHus «cipaBa»
OT MEHBIIIEr0 3HAYAIIlero I0JIsi, 3aJITaHHOT0 B OIPENEIeHUU noret, IPOCTO oTOpackiBaoTCs. Hampumep,
B 3aIucu INTERVAL 'l day 2:03:04' HOUR TO MINUTE GYJIYT OT6p0U_IeHbI CEeKYHIEI, HO HE JEHBb.

CormacHo ctaHpmapty SQL, Bce KOMIOHEHTHI 3HaudeHHs interval moykHBI OBITH OOHOTO 3HaAKa, U
BeOyUIUM MUHYC IIPHUMEHSIeTCS KO BCEM KOMIIOHEHTaM; HallpuMep, MHUHYC B 3alucu '-1 2:03:04°'
OIpUMEHSIETCSI W K [HIO, M K 4YacaMmM/MuHyTaM/ceKyHmam. Postgres Pro mo3BoinsieT 3amaBaTh OIS
Pa3HBIX KOMIIOHEHTOB pPa3HbIe 3HAKW U TPAOUIIMOHHO oOpabaThiBaeT 3HAK KaXKIOT0 KOMIIOHEHTa B
TEKCTOBOM ITPEMCTABJIEHUU OTHOENbHO OT OPYTHUX, TaK 4YTO B HAaHHOM CiyYae YaChl/MUHYTHI/CEKYHIIBI
OyOyT CUHMTATBHCS MOIMOXKUTEIbHLEIMHU. ECIU mapaMeTp IntervalStyle MMeeT 3HaYeHHe sql_standard,
BedyIIui 3HaK MPUMEHSeTCs KO BCceM KOMIIOHEeHTaM (HO TOJIbKO eCJIM OHU He COomepzKaT 3HaKu SBHO). B
MIPOTHUBHOM CJIy4ae JelCTBYIOT TPaguIlMOHHEIe ITpaBuia Postgres Pro. Bo u3bexaHne HEOMHO3HAYHOCTH
pekoMeHayeTcss o0aBIATh 3HAK K KaXKIOMYy KOMIIOHEHTY C OTPUIIATEIbHLEIM 3HaYEHHUEM.

3Ha4YeHUS IOJIEW MOTYT COOepKaTh OAPOOHYI0 YacTh: HAPUMeED, '1.5 weeks' mmu '01: 02: 03.45'.
OnmHAKO IOCKOJIBKY UHTEPBAaJl COOEPKUT TOJIBKO TPHU IIENIBIX eOUHUNEl (MeCSIbl, THU, MUKPOCEKYHIHI),
OpoOHBIE EOWHUIEI OOJIXKHBI OBITH pa3feieHbl Ha 0ojee MejKWe emuHUNEL. [IpoOHBEIE YacTH eOUHUII,
IIPEBHIIIAIONINX MECSIIb, YCEKAI0TCS A0 eJI0T0 YKcila MeCSIleB, HaIpuMep '1.5 years' IIpeobpa3dyeTcs
B 'l year 6 mons'. [IpoOHBIE YaCTU HeNeJIb U [HEW NEepPEeCUUTHIBAIOTCS B I[€JI0€ YMCJIO OHEU U
MUKPOCEKYH[I, U3 pacuéTa, 4To B Mecsane 30 OHel, a B cyTKax — 24 Yaca, Hanpumep, '1.75 months'
CTAHOBUTCS 1 mon 22 days 12:00:00. Ha BEIXOZe TOIBKO CEKYHOBI MOTYT UMETh TPOOHYIO 9acCThb.

B Tab6mu1ie 8.17 moka3aHO HECKOIBKO ITPUMEPOB [IOIYCTUMBIX BBOOUMBIX 3HAYEHHUU THUIIA interval.
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Ta6auma 8.17. BBoag HHTEepBaIOB

IIpumep Onucanue

1-2 CranpmaptHbif dopmaT SQL: 1 roxg u 2 Mecsiia

3 4:05:06 Cranpaptubii popmaTt SQL: 3 oA 4 yaca 5 MUHYT
6 CExKyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds| Tpaguuuousasil popmaT Postgres: 1 rom 2 mecsiia
3 oHa 4 yaca 5 MUHYT 6 CEKYyHT

P1Y2M3DT4H5M6S «®opMmaT ¢ komamu» ISO 8601: To Ke 3HaUYEHUE,
YTO U BHIIIE
P0001-02-03T04:05:06 «AnpTepHaTuBHBINM ¢opmMmar» ISO 8601: To XKe

3Ha4Y€HHe, 4TO U BEIIIE

Tun interval IpencTaBlieH BHYTPU B BUIE OTHOENILHBEIX 3HAYEHUU MeCSIEeB, JHEU ¥ MUKPOCEKYHO. ITO
00BSICHSIETCSI TEM, YTO YHCJIO MHEU B MecCslle MOXKeT ObITh Pa3HBIM, a B CYTKaxX MOXKeET OBITh U 23, u 25
4YaCcoOB B [IHM Ilepexofla Ha JIeTHee/3UMHee BpeMsi. 3JHaUeHUsI MeCSIeB M OHEM IIpedCcTaBlIeHbl 1eJIbIMU
YHCJIaM¥, @ B MUKPOCEKYHAaX MOTYT IPEACTaBIIATECSA CEKYH/EI C APOOHOM YacThI0. Tak KakK MHTEPBaIbl
OOBIYHO ITOYYAIOTCSI M3 CTPOKOBBIX KOHCTAHT MJIM IIPU BLIYMTAHUM THUIIOB timestamp, 3TOT CIIOCOD
xpaHeHus 93pHeKTUBEH B OONBITUMHCTBE CIIyYaeB, HO MOXKET JaBaTh HEOXKUIAHHBIE PE3YyJIbTaTHI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

,HHE[ KOPPEKTHUPOBKHU YHUCJIa HHeﬁ 1 9aCOB, KOI'Jja OHU BHIXOOAT 3a OOBIYHEIE I'PaHUIIEI, €CTh CIIeIIUaJIbHEIE
byHKIUYM justify_days M justify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopmaT BeIBOOa TuIla interval MOXKeT OIpemensaThbCs OOHUM M3 YEeTHIPEX CTUIEeH: sql_standard,
postgres, postgres_verbose HM iso_8601. BpIOpaTh HYXXHBIM CTHJIb IIO3BOJIIeT KOMaHOa SET
intervalstyle (II0 YMOJTYaHUIO BHIOpAH postgres). [IpuMepsl GOpMaTOB pa3HBIX CTUJIEN IMOKa3aHBI B
Tab6mue 8.18.

Ctunb sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMY cTaHmapTy SQL, ecnu 3HauyeHNe MHTepBasa
VIOBJIETBOPSIET OrPAaHUYEHUAM CTaHapTa (1 comepKUT Iub0 TOJIBKO I'of U Mecsll, 1160 TOJIBKO IeHb U
BpPEMs, U IIPU 9TOM BCE €I0 KOMIIOHEHTHI OOHOTO 3HaKa). B MpoTHBHOM Cciydae BEIBOOUTCS TOLO-MeCsdll, 3a
KOTODPBIM UAET JaTa-BpeMs, @ B KOMIIOHEHTH! [JIs1 OMHO3HAYHOCTH SIBHO NO0OABIISIOTCS 3HAKH.

BEBIBO B CTHIIE postgres COOTBETCTBYET (popMaTy, KOTOPBIHM Ol mpuHST B PostgreSQL mo Bepcuwm 8.4,
Korga nmapametp DateStyle umesn 3HaueHue IS0.

BrIBOg B cTHIIE postgres_verbose COOTBETCTBYeET (opmaTy, KOTOPRIM OblI IMPUHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHHEeM MapaMeTpPOM DateStyle OBITIO HE ISO.

BriBOm B cTUIE iso_8601 COOTBETCTBYET «hopMaTy C KogaMu» ONMCaHHOMY B pa3zene 4.4.3.2 ¢opmMmaTta
ISO 8601.

TaOauma 8.18. IlpumMepsl CTU/IeH BHIBOA HHTEPBAIOB

Ctunsp HNuartepBan rog-mecsan [MHETEepBan OeHb- CMelllaHHbIN
BpeMsi HHTEepBaj
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06
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Crwib HuTepBan roa-mecsn |(MaTEpBan neHb-| CMeIIaHHBIH
BpeMsi HUHTEpPBaJj
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|@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormueckum TMn

B Postgres Pro ectws cranmapTHBEH SQL-THUII boolean; cM. Tabmuiy 8.19. Tum boolean MOXKET UMETh
clenyionire cocTosHuA: «true», «false» U TpeTtbe cocTosiHHE, «unknown», KOTOpO€ IIPEeNCTaBIIsAETCS
SQL-3Hauenuem NULL.

Taoaumna 8.19. JIoruyecKUH THII JaHHBIX

HUmsn Pasmep Onucanue

boolean 1 6auT COCTOSIHUE: UCTHUHA UJIU JIOXKDb

Jloruueckue KOHCTAHTEI MOT'YT IIPEOCTAaBIIATBECA B SQL-3anpocaX ClIeOyIIMUMHU KIIIOYE€BBEIMU CJIOBAMMU
SQL: TRUE, FALSE ¥ NULL.

OyHKIMS BBOOAa [OAHHEIX TUIAa boolean BOCIPUHUMAET CIENYIOIINE CTPOKOBEHIE IIPEOCTaBIIEHUS
COCTOSIHUSA «true»:

true
yes
on

1

U criemylolue mpeacTaBieHus cocTosaHus «false»:

false
no
off

0

Takxke BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAITPUMED t HJIH n. PErUCTP CUMBOJIOB HE
UMeeT 3HaUYeHusI, a IpoOeTbHBIe CUMBOJIBL B HaYasie ¥ B KOHIIE CTPOKY UTHOPHUPYIOTCH.

OyHKIMS BEIBOAA MAaHHBIX THUIA boolean BCETAa BHIIAET t MJIM f, KaK MOKa3aHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnnonb30BaHue THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');
SELECT * FROM testl;

t | sic est
f | non est

SELECT * FROM testl WHERE a;
a | b
t | sic est

KmiouyeBrle croBa TRUE M FALSE SBISIOTCS IIPEONIOYTUTEJIbHBIMEU (COOTBETCTBYIOUIMMM CTaHOApPTY
SQL) mns 3amMcu JIOrTu4YecKuxX KOHCTaHT B SQL-zampocax. Ho BHI TakxXkKe MOXKeTe HCIIOJIb30BaTh
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CTPOKOBEIE TIPEOCTaBJIEHMUSI, KOTOpPhle AONyCKaeT CUHTAKCHUC CTPOKOBBIX KOHCTAHT, OITMCAHHHIM B
I[Togpa3zpene 4.1.2.7, HanipuMep, 'yes': :boolean.

3aMeTBTe, 4YTO IIPHU aHaIM3e 3alpoca TRUE M FALSE aBTOMATH4YE€CKH CYHTAIOTCS 3HAYEHUSIMH THIIA
boolean, HO OJid NULL 3TO He TaK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH 1000 THII. HOI—)TOMY B
HEKOTOPBIX KOHTEKCTaX MOZXKeET HOTpe6OBaTbCﬂ IIpUBEeCTH NULL K THIIY boolean SIBHO, HalIlppuMep TakK:
NULL: :boolean. C gpyTro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHI K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTE B T€EX KOHTEKCTaX, I'llé aHaJIn3aTOpP 3aIlIpoCa MOXKET IIOHATH, YTO 6YKBaJ'[bHOG 3Ha4YeHue OOJI2ZKHO
UMEeTh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepeyncieHui (enum) onpenensaioT CTaTUYeCKUH YIIOPSIOOYeHHbH HaOop 3HaYeHUH, TaK XKe KakK
U TUIEB enum, CyIIECTBYIOIIHE B pPsfe sS3BIKOB IPOrpaMMHUPOBaHMUS. B KadecTBe mepeducIeHuss MOKHO
MIPUBECTY OHU HeOeIu UK Habop COCTOSHUM.

8.7.1. ObbaBNEeHMe NnepeyncyiieHun
Tun mepeuncneHul co3gaioTcs ¢ nomoIkio Komauasl CREATE TYPE, HanipuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITHI eNUM MOXKHO MCIIOIb30BaTh B OIIpeeIeHUAX Tabnul U QyHKIIUHN, KaK U 100kle IpyTue:

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

______ +______________

Moe | happy

(1 row)

8.7.2. MNopapok

IMopsimok 3Ha4YEeHUM B IIEPEYUCIIEHUN ONpPENEIeTCs MOCIeN0BaTeIbHOCTHIO, B KOTOPOM OBIJIM yKa3aHHI
3Ha4YeHUs IIPU CO3[aHUM TUIla. [lepedncieHus NOOOEePKUBAIOTCSI BCEMU CTaHOAPTHHEIMU OllepaTopaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHeIMU (GyHKIUIMU. Hanpumep:

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;

name | current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name
FROM person
WHERE current_mood = (SELECT MIN (current_mood) FROM person);
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8.7.3. be3onacHOCTb TUNa

Bce Ttumml nepequcneHHﬂ CYUTAKTCA YHUKAJIBHBIMKU M II03TOMY 3HAYE€HHUSd PAa3HBIX TUIIOB HEJIb3d
CPaBHUBATL. B3rnsHuTe Ha 3TOT IIpuMep:

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');
OUIMBKA: HeBepHOe 3HAUYEHHUEe IOId NepeuucineHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM me#icTBUTENIBbHO HYXKHO CIeJIaTh YTO-TO II0H00HO0e, BE MOXKeTe TH00 peaim30BaTh COOCTBEHHBIHN
omepartop, 1160 TBHO MIpeobpa30oBaTh TUIL B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;

name | num_weeks
______ +___________
Moe \ 4
(1 row)

8.7.4. TOHKOCTU peasim3auum

B mMeTkax 3HaUYEeHUM PETUCTP UMEET 3HadYeHHUe, T. €. 'happy' U '"HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEeIOT 3HaYeHue MPOoOeTk.

XOoTsI TUILI-TIEPEeYHCIIeHNs NOpegHa3HadYeHLl IIPeXX[ae BCero OJjis CTaTHYeCKHX HaOOpPOB 3HAYEHUH,
UMEEeTCSI BO3MOXKHOCTh [00aBJIATh HOBBIE 3HAUEHWs B CYIIECTBYIOIIHNA THUI-TIEepPEdYUCIIeHne U
nepeuMeHOBEIBaTh 3HadeHUsA (cm. ALTER TYPE). OmHako ymansaTh CYLUIECTBYIOIINE 3HAUYE€HUS U3
TIepeYnciieHnus, a TakKXKe HU3MEeHSTh MX IOPSNOK, Helb3 — [ IIOJIydeHUsS HYXKHOIO pe3ylbTaTa
IPUAETCS YOAJIUTh U BOCCO3[aTh 3TO IIepednceHue.

3HaueHHWe enum 3aHHMaeT Ha Oucke 4 OaiTa. [InHa TEKCTOBOM METKM 3HA4YeHHsS OrpaHHYeHa
mapaMeTpPoOM KOMIIUJISIIUY NAMEDATALEN; B CTaHOAPTHRIX cOOpKax Postgres Pro oH orpanuyuBaeT OIuHY
63 OarTaMHU.

ComnocTaBlIeHUS BHYTPEHHUX 3HAQYEeHUH enum C TeKCTOBLIMU METKaMU XPaHATCA B CUCTEMHOM KaTaJiore
pg_enum. OH MOXKeT OBLITh II0JIE3€H B Psife CIIy4Yaes.

8.8. l’eoMeTpuyeckue Tunol

l'eoMmeTpudYecKre TUIIBI HAaHHBIX IIPEOCTaBISIOT OOBEKTHI B [OBYMEPHOM IIPOCTpPaHCTBe. Bce
cymiecTByoiue B Postgres Pro reomerpuueckue TUIB ITepeuncierntl B Tabnuie 8.20.

Ta6auna 8.20. 'eoMmeTpuYeCKHe THIBI

Hmsna Pazmep Onucanue IIpencraBienue

point 16 6auT Touka Ha IJIOCKOCTH (x,y)
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HNmsa Pa3zmep Onucanue IIpencraBinenue
line 32 OariTa BeckoneuyHnas npsamas {A,B,C}
lseg 32 OanTa OTpe30k ((x1,y1),(x2,y2))
box 32 Oarita [TpsaMoyronbHUK ((x1,y1),(x2,y2))
path 16+16n OauT 3aKpBITHIN IyTh (J(x1,y1),...)
TOmOOHBIH
MHOTOYTOJIbHUKY)
path 16+16n 6auT OTKpPBITHINA Ty Th [(x1,y1),...]
polygon 40+16n 6aiT MHOTOyTOJILHUK ([(x1,y1),...)
MOOOOHBI  3aKPBITOMY
IyTH)
circle 24 b6anTta OKpYXKHOCTh <(x,y), r> (eHTp
OKPYKHOCTH U Paguyc)

[I71s1 BEITTIOJTHEHMS PA3JIMYHBIX T€OMETPUYECKHUX OTepaluii, B YaCTHOCTU MacCIITaOMPOBaHUsI, BPAIlleHUS
¥ ompeneneHus nepecedeHuii, PostgreSQL mpemnaraet 6oraTelii Ha6op QYHKIHUN U omepaTopoB. OHU
paccMmaTtpuBaloTcsa B Pasgmene 9.11.

8.8.1. Toukm

TouKM — 3TO OCHOBHOU 3JIEMEHT, Ha 6a3e KOTOPOT0 CTPOSITCS BCE OCTalIbHEIE T€OMETPUYECKUE THUIIHL.
3HaYeHUs THUIIA point 3aIKXCHIBAIOTCS B OOHOM M3 OIBYX ()OPMAaTOB:

Ir'oe x 1 y — KOOPAOWMHATEI TOYKHU Ha IIJIOCKOCTH, BEIPA2KE€HHEBIE€ YU CJIaMHU C IIJIaBaloIle TOUYKOMH.

BEIBOOSITCS TOYKH B IIepBOM opMarTe.

8.8.2. NMpambie

[TpssMEBIe TPEACTABIISIIOTCS TUHEHHBIM ypaBHEeHUeM AX + By + ¢ = 0, Toe A u B He paBHH 0. 3HaUYEHUS
THUIIA 1ine BBOOSITCS U BEIBOASTCS B CJIEOVIOIIEM BUIE:

{4 B, C}

KpOMe TOT'0, OJISI BBOOA MOXKET HMCIO0JIb30BaThCs JTi00ast U3 3TUX (1)0th

[ ( x1, y1) , (x2, y2) ]
((x1, y1) , (x2, y2) )
(x1 , y1) , (x2, y2)
x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3/IndHbIe TOYKU Ha JaHHOUW HIPSIMOH.

8.8.3. OTpe3kmu

OTpe30K TIPEefiCTAaBAsSIETCA IMapod TO4YEeK, OIMPEMessIomnX KOHIIH OTpe3Ka. 3HauYeHWs THUIa lseg
3aMMCHIBAIOTCS B OOHOM U3 CIEAYIOINX (popM:

[ ( x1, y1) , (x2, y2) ]
((x1, y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , yil ’ x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpe3Ka.

BEIBOOSITCST OTPE3KH B IepBOM hopMarTe.
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8.8.4. NpAMOYrosibHUKHU

[TpsIMOYTOJILHUK MOPEIACTAaBIIAeTCS OBYMS TOYKAMM, HAXOOSIIUMMCH B IIPOTHBOIIOJIOXKHBIX €T0 yrjax.
3HaYeHUs THUIIA box 3alUCHIBAIOTCS B OOHOM U3 CIEeOYIOIIUX (GOpPM:

( (x1, y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — IIPOTHUBOIIOJIOZKHEBIE YTI'JIBI IIPAMOYI'OJIbHHUKA.

BEIBOOSITCS IIPSIMOYTOJIBHUKH BO BTOPOIi hopMe.

Bo BBOguMOM 3Ha4YeHUM MOTYT ObITh YKa3aHHI J1I00kBIE IBa TPOTUBOIIOJIOXKHBIX yIila, HO 3aTEM OHU OyOyT
YIOPSAOOYEHHI, TaK YTO BHYTPHU COXPAHSATCS MPABHIA BEPXHUHN U JIEBBIM HUKHUM YTIIBI, B TAKOM TTOPSOKE.

8.8.5. NMNytmn

Iyt mpencTaBasiioT COOOM CIHCKM COENWHEHHEBIX TOo4eK. IIyTu MOTyT OBITH 3aKpblMbiMu, KOorma
mogpa3yMeBaeTCsi, YTO IepBas U IIOCJIeOHSS TOYKa B CIHCKE COeOUHEHBI, WJIH OMKPbIMbIMU, B
MIPOTHUBHOM CIIydae.

3HAaYeHU THUIIA path 3aIKMCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpM:

[ (x2, y1) , ..., (xn , yn ) 1
((x1, y1) , ..., (xn, yn) )
(x1 , y1) , ..., (xn , yn)

( x1 , yl ;e e xn , yn )
x1 , vyl ;e e xn , yn

rIe TOYKH 3a[aioT Y3JIbl CETMEeHTOB, COCTABIISIONINX MyTh. KBagpaTHBIE CKOOKH ( [ ] ) YKa3bIBAIOT, UYTO IYTh
OTKPHITHIH, a KPYyTJIkie ( () ) — 3aKpHITHIN. Korga BHEITHHE CKOOKH OITyCKalOTCsI, KaK B IIOKA3aHHBIX BRIIIE
TIOCJIeAHUX TPEX hopMaX, CUUTAETCS, YTO NYyTh 3aKPHITHIH.

[TyTu; BEIBOOSATCSA B IIEPBOU UJIM BTOPOY (POpMe, B COOTBETCTBUYU C TUIIOM.

8.8.6. MHOroyrosibHUKM

MHOFOYTOJII:HI/IKI/I IIpeacCTaBIdI0TCA CIIMCKaMU TO4YEK (BepH_II/IH). MHOFOYTOJII:HI/IKI/I IIOXO02KHY Ha 3aKPHEITHIE
IIYTHU, HO XPaHATCA B IPYI'OM BUOE U OJIA paGOTLI C HUMHU IIPpEeJHa3Ha4Y€H OTHEeJIbHEIN Ha60p (lJy'HKI_II/Iﬂ

3HaYeHUs TUMA polygon 3alMCHIBAIOTCS B OJHOU M3 CIIEOVIOIINUX (HOPM:

((xt, y1 ), ..., (xn, yn) )
(x1 , y1) , ... , ( xn , yn)
(x1 , y1 ;e g xn , yn )

x1 , yl ;e g xn , yn

roe TOYKHU 3aJal0T Y3JIbl CE(rMEHTOB, O6p83y10]l[I/IX I'paHUIy MHOI'OYT'OJIBHHUKA.

BriBOOATCS MHOTOYTOJIBHUKY B IIePBOM ¢opMare.

8.8.7. OKpy>XHOCTH

OKpY>KHOCTH 3aJal0TCSI KOOPOWHATAMHU IIEHTPA M PAajguycoM. 3HAUYEHUS THUIIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIEOYIUX GopMaToB:

>

< |
( )
(

Xoxo XX
NN KR

rme (x,y) — LEeHTP OKPYXKHOCTH, a r — €€ pajuyc.
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BrIBOmSITCST OKPYKHOCTH B epBoM (opmare.

8.9. Tunbl, onucbiBaOLLuEe CeTeBble agpeca

Postgres Pro mpepmaraeT TUIIBI OaHHBIX [OJI1 XpaHeHUs aapecoB IPv4, IPv6 u MAC, moka3aHHBEIE B
Tabnuiie 8.21. [I711 XxpaHEeHUS CETEBLIX aIPECOB JIyYIlle UCII0Ib30BaTh 3TH TUIILI, @ HE ITPOCTHIE TEKCTOBLIE
CTPOKM, TaK KakK Postgres Pro mpoBepsieT BBOOUMbIE 3HA4Ye€HUS OAHHBIX TUIOB M IIPENOCTaBJISET
CIelnau3uPOBaHHBIE OIIEPAaTOPHl U GYHKLIUY O PaboThl ¢ HuMHU (cM. Pasmen 9.12).

Ta6auma 8.21. Tunbl, ONHCHIBAIOIIHE CETEBbIE ajgpeca

Hms Pa3mep OnucaHue

cidr 7 unu 19 Gairt Cetu IPv4 u IPv6

inet 7 unu 19 GauT V3nwl u cetu IPv4 u IPv6
macaddr 6 6auT MAC-anpeca

macaddrs8 8 OauT MAC-anpeca (B popmate EUI-64)

IIpu copTuUpOBKE TUIIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go ampecos IPv6, B ToMm umcie ampeca
IPv4, Bkntoy€HHBIE B [PV6 UM cormmocTaBieHHbBIe ¢ HUMH, HanpuMep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-agpec y3jia ¥ MOXKeT TaKxKe ComepzKaTb ero IofCceTh, BCE B OOHOM
mose. ITogceThk MpeOcTaBAsIeTCS YKUCIIOM OUT, ONMpPedessIonInX agpec CeTH B afgpece y3na (UIu «MacKy
cetu»). Ecim Macka ceTu paBHa 32 mns ampeca IPv4, Takoe 3HaueHHEe MNPENCTaBJIIeT He MOMCEeTh, a
ompemesiEHHBIN y3es. Agpeca IPv6 uMeroT mnuay 128 OUT, IO3TOMY YHHKAIBHBIN agpec y3Jjia 3amaéTcs
¢ Macko# 128 6uT. 3aMeThTe, YTO KOr{la HYXKHO, YTOOBI IIPUHUMAIHUCH TOJILKO afpeca CeTel, clemyeT
HCIIONIL30BaTh TUII cidr, a HE inet.

BBomuMmble 3HaYeHMUS TAaKOT'O THUIIA OJOIXKHLI 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 IpeacTaBIsATh OOUH y3e. [Ipu BEIBOOE KOMIIOHEHT
/y OIIyCKaeTCs, eCIIU CeTEBOU aZipecC OIpenenseT agpec OOHOTO y3Ja.

8.9.2. cidr

Tun cidr cogepxurt onpepenenue cetu IPv4 unu IPv6. BxogHbie U BEIXOOHEIE (h)OPMATEL COOTBETCTBYIOT
cornamenusaMm CIDR (Classless Internet Domain Routing, BecknaccoBas MexkceTeBas agpecarus).
OnpepesieHne CeTH 3alluChIBaeTCs B ¢popMaTe IP-agpec/y, TOe IP-anpec — afapec cetu IPv4 unu IPv6, a
y — umcio 6uT B Macke ceTu. Eciy y He yKa3bIBaeTCs, 9TO 3HaUEHWE BEIUUCIISIETCS 110 CTapPOM KJIaCCOBOU
cxeMe HyMepalW{ CeTel, HO IPU 3TOM OHO MOXKeET OBITh YBeJIM4YeHO, 4TOOB B HETO BOLLIN BCe OAWUTHI
BBeOEHHOTO ampeca. Eciu B ceTeBOM agpece cIpaBa OT MacK{ CETH OKaXyTcs OUTH CO 3HAYEHHEM 1,
OH OyHeT CUHUTATHCS OIIUOOYHEIM.

B Ta6mnurie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afipeCOB.

Tao0auma 8.22. IlpuMepsl JONYCTHMbBIX 3HAYEHHH THIIA cidr

BBoaguMoe 3HauyeHHe cidr BriBoguMoOe 3HaYeHHe cidr abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24

128.1 128.1.0.0/16 128.1/16
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BBoaouMoe 3Ha4Ye€HHe cidr

BsIBoguMoOe 3HaYeHHE cidr

abbrev ( cidr)

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

o 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. Pa3nMumA inet MU cidr

CyIeCTBEHHBIM pa3JIMYUEM THUIIOB JAHHEIX inet U cidr ABISETCS TO, YTO inet NIPUHUMAET 3HAYEHUS
C HEHYJIeBLIMM OWTaMU CIIpaBa OT MacCKHU CeTH, a cidr — HeT. Hampumep, 3HadeHue 192.168.0.1/24
SIBJISIETCSI OOIIYCTUMBIM IJIsI THUIIA inet, HO He OJA cidr.

text U abbrev.

IToogcka3ka

Ecnu Bac He yCcTpauBaeT BHIXOHOM ¢hopMaT 3HAYEHUH inet UM cidr, HONMPOOyHTe GYHKIINH host,

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJisd xpaHeHuss MAC-afpeca, IPpUMEPOM KOTOPOT'O SIBIISIETCS aJipec CEeTeBOM
nnatel Ethernet (xots MAC-ampeca IpUMEHSIOTCS ¥ OJIS OPYTUX Hejel). BBoguMble 3HaUEHUS MOTYT
3aaBaThCA B Cedylomux 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 mpuMepEl OITpenessiioT OOUH U TOT XKe agpec. lllecTHaAiaTepuyHbIe [IUGPHI OT a A0 £ MOTYT OBITh
U B HUXKHEM, U B BepxHeM peructpe. BeiBogsitcst MAC-ampeca Bcerga B IepBoi popme.

Cranpapt I[EEE 802-2001 cumTtaeT KaHOoHHWYecKou ¢opmoii MAC-agpecoB BTOpPyIO (C MHHycaMH), a
B MIepBOM (C OBOETOYMSIMH) IIpeArionaraeT OOpaTHBIM IHOpPsSmoK OuT, Tak 4yto 08-00-2b-01-02-03
01:00:4D:08:04:0C. B HacTosmee BpeMs 3TOMY COTJIalIEHUIO IIPaKTUYEeCKN HUKTO He CIIeNyeT, U YMECTHO
OHO OBLJIO TOJIBKO [JIs1 yCTAapeBIINX CeTEBEIX IIPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He MmeHsieT
IIOPANOK OUT U BO BCeX IIPMHUMaeMEIX ¢dopMaTax IIogpasyMeBaeTcs TPaguloOHHEN opsamok LSB.

IlocnegHue MATh BXOOHBIX (bOpMaTOB He OIIMCAHHBl HU B KAKOM CTaHOapTe.

8.9.5. macaddrs8

Tun macaddrs8 xpauut MAC-agpeca B ¢popmate EUI-64, mpuMeHSONINECs, HAIIpUMeED, IS alllapaTHBIX
ampecoB ninaT Ethernet (xorss MAC-agpeca HCIONB3YIOTCA U OJIS APYTHUX Liesei). OTOT TUII MOIKET
OPUHATL U 6-0aliToBRIe, M 8-6aliToBhle ampeca MAC u coxpaHseT ux B 8 Oamtax. MAC-agpeca,
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3amaHHbIle B 6-0OafiToBoM (opmaTre, xpaHATCS B ¢opmare 8 Oaiit, a 4-bIii M 5-BIM OAaWT comepzKaT
FF u FE, cooTBeTCTBEeHHO. 3aMeThTe, 4TO mnst IPv6 wucmomb3yeTcs MoOoudUIIMpPOBaHHBIM ¢GopMaT
EUI-64, B KoTOpoM 7-0i OUT HOnXKeH OLITh yCTAHOBJIEH B 1 mociie mpeobpal3oBanus u3 EUI-48. [Insa
BBIIIOJTHEHUSI 9TOT0 U3MEHEHUs IPefocTaBsieTcs QYHKIUSA macaddr8_set7bit. Boobile rosops, aToT
TUII OPUHUMAET JIIoOble CTPOKM, COCTOSIIIVE K3 Ilap MIeCTHanIlaTEPUYHBIX HUGP (BEIPOBHEHHBIX IIO
rpaHuliaM 6aiT), KOTOpPhle MOTYT COTJIAaCOBAHHO Pa3desIAThCS OOWHAKOBHIMM CUMBOJIaMU ':', '-' UJIH
'.'. IllectHaguaTepuyHbXx IUdpP OoMKHO ObBITH MO0 16 (8 OGaiit), mubo 12 (6 OGaiit). Bemymue u
3aMHBIKaIne Npodesbl NTHOPUPYIOTCS. HuXe moKa3aHbl IPUMEpPH JOIYCTUMBIX BXOOHBIX 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 3afaéTCs OOWH M TOT Ke agpec. s mudp ¢ a Mo f TPUHUMAIOTCS OYKBH U B
BEpPXHEM, U B HUXKHEM pPerucrpe. BeiBox Bcerpga mpeacTaBiigeTCsl B IEPBOM U3 ITIOKa3aHHBIX (OPMAaTOB.
ITocnepgHuwe IIeCTh BXOOHBIX (hOPMATOB, ITOKA3aHHBIX BHIIIE, HE SBASIOTCS CTAaHOAPTU3UPOBAHHBEIMU.
YT0068I Tpeobpa30BaTh TPagUITMOHHEIN 48-0uTHEIN MAC-agpec B dopMmaTte EUI-48 B MoguduIimpoBaHHEIH
dopmaT EUI-64 mms BKIIIOYEeHHUS B cOCTaB agpeca IPv6 B KauecTBe agpeca y3iia, UCIIOb3yiTe GYHKITUIO
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. buTOoBbIE@ CTPOKHU

BuTOBBEIE CTPOKHU TIPEACTABASIOT C000# mocmenoBaTenbHoCTH 3 1 u 0. X MOXKHO MCHONMb30BaTh OJIS
XpaHEHUS UK 0TOOpaxKeHus: 6UTOBEIX Macok. B SQL ecTs mBa OUTOBBLIX THIIA: bit (n) M bit varying(n),
T7ie n — IMOJIO0XKUTEIIbHOE IIeJI0e YHCIIO.

[mvHa 3HAYEeHUs THUIIA bit HOJIKHA B TOYHOCTH PABHATHCS n; IIPU MOMBITKE COXPAHUTDL JAHHLIE OJINHHEE
WIKM KOpode MPOU30HOET omubKa. [laHHBIE THIIA bit varying MOTYT MMeTh IIEPEeMEHHYIO OJIMHY, HO
He MPEeBHIIAIONUIYI0 n; CTPOKKU OObIIeH ONUHB He OyAyT MPUHSTH. 3amuch bit 6e3 yKa3aHWs OJTUHBL
paBHO3HAYHA 3aIKUCH bit (1), TOTOA KakK bit varying 0e3 yKa3zaHUS OJIUHB MOAPA3yMEBAET CTPOKY
HEOTPaHWYEHHOU [JITUHEI.

IIpumMeuyaHnue

IIpu TOMBITKE MPUBECTH 3HAYEeHHe OUTOBOM CTPOKM K THUIY bit (n), OHO OyOeT yCedeHO W
OOIIOJTHEHO HYJSIMHK CIIpaBa [0 OJIMHBI POBHO n OuT, ommOKu mpu 3TOM He OymeT. ITomoOHBEIM
o0pa3oM, eciu SIBHO IIPUBECTHU 3Ha4YeHMe OMTOBOM CTPOKM K TUIY bit varying(n), OHa OymeT
ycedeHa CIIpaBa, eCjiu €€ [IWHA MPEBHIIAET n OUT.

CUHTaAKCHC KOHCTAHT OMTOBBIX CTpPOK omucaH B [lompasmemne 4.1.2.5, a Bce OOCTyIIHEIE OUTOBHIE
oIlepaTopHl U GYHKIIUY IIepedyuciieHsl B Pasnerne 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(S));
INSERT INTO test VALUES (B'101', B'00'");
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INSERT INTO test VALUES (B'10', B'101"');
OIMBKA: nminuHa OUTOBOHM CTPOKH (2) HEe COOTBETCTByeT Tuly bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101');
SELECT * FROM test;

a \ b
_____ +_____

101 | 00

100 | 101

Inst xpaHeHUsT OUTOBOM CTPOKU MCIOMb3yeTcs Mo 1 GalTy mis KaXXOou TPYHIH u3 8 OUT, TIII0C 5 uin
8 GalT MOTOTHUTETFHO B 3aBUCUMOCTH OT OJIMHEI CTPOKHU (HO IIMHHBIE CTPOKU MOTYT OBITH CXKATHI UITH
BBIHECEHEBI OTAENBHO, KaK OMUCcaHo B Pa3zmesie 8.3 MPUMEHUTETbHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunbl, NnpeaHa3Ha4YeHHble AJI1 TeKCTOBOro nNomMcka

Postgres Pro mpegocTaBiseT OBa THIIA AAHHBIX AJIS IOANEPKKU IIOJTHOTEKCTOBOTO ITOUCKA. TEKCTOBBHIM
TIOMCKOM HA3BIBAETCS OIlepalysl aHanm3a Habopa 0OKYyMEHMO8 C TEKCTOM Ha €CTECTBEHHOM S3HIKE,
B pe3yJibTaTe KOTOPOM HaAxXOomATCS (parmMeHTH, Haubojee COOTBETCTBYIOIIME 3anpocy. Tun tsvector
IPeACTaByIsieT JOKYMEHT B BUAE, ONITUMU3NPOBAHHOM [JIsI TEKCTOBOT'O TTIOMCKA, @ t squery IPEACTaBIISIET
3aIpoc TEKCTOBOT'O IOMCKa B nomoOHOM BHIe. Bonee nmompoOHO 9TO omuchiBaeTcsl B [1aBe 12, a Bce
CBsI3aHHBIE (PYHKUIMY M ONIEPaTOPH epeducieHs B Pazgene 9.13.

8.11.1. tsvector

3HaYeHWE THUIA tsvector COOEPZKUT OTCOPTUPOBAHHLINA CIIMCOK HEIIOBTOPSIOIINXCS /1eKCeM, T. €. CIIOB,
HOPMA/IU308dHHbIX TaK, YTO BCE CIIOBOMOPMEI CBOISITCSA K OMHOI (MogpoOHee 3TO omucaHo B I'maBe 12).
CopTupOBKA U UCKITIOYEHUE IIOBTOPSIOMINXCS CJIOB ITPOM3BOAUTCS aBTOMAaTUYECKHU IIPU BBOJIE 3HAYEHUS,
Kak II0Ka3aHO B 3TOM IIPUMeEpe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

J:[JIH IIpeacTraBjiIeHuss B BHOE JIEKCEM HpOGGJ’IOB UM 3HAKOB IIPEIIMHAHUA HMX HY2KHO 3aKJIIOYUTH B
anocTpodHl:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIEOYyIOMMNX IIPUMEpPax MbI UCIIOIb3YEM CTPOKY B AOJJIapax, 4TOOH He AyOGaupoBaTh BCE
amocTpodbl B TAKUX CTPOKax.) ITpu 3TOM BKIIOYAEMBIH anmocTpod umm o6paTHYIO KOCYIO YepTy HYXKHO
Ipoay0IMPOBATE:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxke OJIs1 JIEKCEeM MO2KHO YKAa3aTh UX IEeJIOYUCJIEHHBIE No3uuuu:

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
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IMo3uIus 0OBIYHO YKa3bIBAET MTOI0KEHHE HCXOOHOT0 CII0Ba B HOKyMeHTe. MHDopMaIlus 0 PacIol0XKeHNN
CJIOB 3aTeM MOXKET HCIOJIL30BAThCSA OIS OUeHKU 6au3ocmu. ITo3uInsS MOXKET 3agaBaThCs YKMCIOM OT
1 mo 16383; Gonblnre 3HAUYEHHsI IIPOCTO 3aMEHSIIOTCS Ha 16383. Eciu mjis OmHOM JTeKCEeMEl OBazKObl
YKa3bIBAeTCSI OOHO IIOJI0KEHMEe, TaKoe ITOBTOpPeHue 0TOPackIBaeTCH.

Jlekcemawm, Ojs KOTODPBIX 3aJaHHbl IIO3UIINHY, TAK2XKE MO2KHO HAa3HA4YUTh 8ecC, BI:Ipa}KeHHBII;I 6YKBaMPI A, B,
c unu D. Bec D IIogpa3yMeBaeTCs 110 YMOJIYaHHUIO U ITIO3TOMY OH HE€ IIOKAa3bIBA€TCs IIPKU BEIBOME:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 'fat':2B,4C

Beca 00BIYHO TPUMEHSIOTCS OJIS OTPaXKEeHUSI CTPYKTYPH TOKyMEHTAa, HallpuMep [/ IpugaHus 0cob6oro
3HAYEeHUs CJIoOBaM B 3aroJIOBKe II0 CPaBHEHUIO CO CJIOBaMM B OOBIYHOM TekcTe. Ha3HaueHHEIM BecaM
MOXKHO COIIOCTaBUTh UHCJIOBbIE IPUOPUTETHL B QYHKITUAX PAHKUPOBAaHUS PE3yIbTaTOB.

BaxkHO MOHMMATD, UTO THII t svector caM II0 cebe He BBHITIOIHSIEeT HOPMaIn3alluio CJIOB; ITPeAIIoIaraeTcs,
YTO B COXpPaHsIeMOM 3HAaYEHUH CJIOBa y2Ke HOPMaJIM30BaHBI IIPUI0OXKeHneM. Hampumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

[nsi GONBIIMHCTBA AaHTJIOA3BIYHBIX IIPUJIOKEHUN IIPUBEAEHHBIE BHIIIE CJI0Ba OYOYT CYUTATHCSA
HeHOPMAalIn30BaHHLIMH, HO OJIS t svector 9TO He BaxKHO. IT09TOMY HCXOOHBIM JOKYMEHT OOLIYHO CIIemyeT
o6paboTaTh PyHKIMEH to_tsvector, HOPMaIU3YIOIIEH CIIOBA [/ IOKMCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U aTo mogpobHee omucaHo B ['taBe 12.

8.11.2. tsquery

3HaueHUe tsquery COJIEPIKUT MCKOMEIE JIeKCeMEBI, 00beUHSIeMbIe JIOTUYeCKUMU onepatopamu & (M),
| (MJIN) u ! (HE), a TakXke omepaTtopoM Ioucka ¢ppas3 <-> (IIPEOIIECTBYET). TakXe gonyCKaeTcs
Bapuanus omnepatopa I[IPEJIIIECTBYET Buma <N>, Tme N — IleJIOYMCIIeHHasi KOHCTaHTa, 3amalolnas
paccTosiHUe MeXOy OBYMS UCKOMBIMU JIeKCeMaMU. 3allCh ollepaTopa <—> paBHO3Ha4Ha <1>.

11 TPYNIUPOBKH OIIEPATOPOB MOTYT HCIIOJIB30BaThCS CKOOKH. be3 CKOGOK 3TH OIepaTophl MMEIOT
pa3Hbie IPUOPUTETH, B mopsigke yorBauus: | (HE), <-> (ITPENITECTBYET), ¢ (1) u | (UJIN).

Heckonbko mpuMepoOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery
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Jlekcemam B tsquery MOZKHO [OOIIOJITHHUTEJIBHO COIIOCTaBHUTH 6YKBH BE€COB, IIpHU 3TOM OHH 6YHYT
COOTBETCTBOBATh TOJIBKO TE€M JIEKCEMaM B tsvector, KOTOPbIE HMEIOT KaKOM-m1ub0 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

Kpome ToTO, B TEKceMax t squery MOXKHO MCIIOTb30BaTh 3HAK * [JIs MTOMCKA II0 MpeduKCy:

SELECT 'super:*'::tsquery;
tsquery

'super':*

DTOT 3aIIpoc HaWOET BCE CJIOBA B t svector, HAYUHAIOIINECS C IPUCTABKU «SUPET>.

AtiocTpodHI B TeKCeMax 9TOT0 THUIIa MOXKHO MCIIOIL30BaTh TaK e, KaK U B JIeKCeMaxX B tsvector; U TaK
e, Kak ¥ [iJIsd TUIa t svector, HEOOXOAMMas HOpMaIu3allus CI0Ba O0JI2KHA BHITOMHSATHCS IO TPUBEOEHUST
3HAYEHUS K TUNY tsquery. [JI TaKOM HOpMaIU3aluy yOOOHO UCHOIb30BaTh QYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeTbTe, 4TO QYHKIUSA to_tsquery OymeT obpabaTriBaTh IPeUKCH ITOT0OHO IPYTHUM CII0BaM, IIO3TOMY
cllefyolee CpaBHeHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npe06pa3yeTcsi CTeMMeEpPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

_______________ b
'postgradu':1 | 'postgr':*

U 9Ta IIpUCTaBKa HaXOOUTCS B ITpeoOpa3oBaHHOM GopMe cJioBa postgraduate.

8.12. Tun UUID

Tunm maHHBIX uuid COXpaHsSeT YHUBepcasibHbBle yHUKalbHBIe uaeHTudukatopwsl (Universally Unique
Identifiers, UUID), onpemenénnsie B RFC 4122, ISO/IEC 9834-8:2005 m cBA3aHHBIX CTaHOapTax.
(B HekoTophix cucteMax 3T0 HasbiBaeTca GUID, rmobGaibHBIM YHUKAJBHBIM HIOEHTUPUKATOPOM.)
OTOT upmeHTU(GUKATOP MpencTaBiseT coboi 128-6uTHoe 3HaYeHUWEe, TeHepUpyeMoe CIiellMalbHBIM
aJITOPUTMOM, NPAKTUYECKU TapaHTUPYIOIIUM, UTO 3TUM K€ aJITOPUTMOM OHO He OymeT IOIy4eHOo
OospIlle HUTOEe B Mupe. TakuMm o06pa3oM, O5TU UOeHTUPUKATOPHl OyOyT YHUKAJIbHBEIMU U B
pacrpenesiEHHBIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e JaHHHIX, KaK 3HAYEHUS TeHepaTOpPOB
II0C/IeA0BaTEJIbHOCTEN.

UUID sanuckiBaeTcs B BUOE IOCIEOOBATEILHOCTU INECTHAAIlAaTEPUYHHIX UMD B HUXKHEM PETUCTPE,
pa3mesiEHHBIX 3HAaKaMU MUHYCa Ha HEeCKOJIBKO I'DYIIN, B TAKOM IMOpPsSAKe: rpymma u3 8 uudp, 3a Hell Tpu
rpynnb u3 4 uudp U, HakoHel, rpynmna u3 12 uudp, 4To B cyMMe cocTaBisgeT 32 MuGpHl U MPeOCcTaBIsgeT
128 6urt. [Tpumep UUID B 3TOM CTaHOmapTHOM BHUTE:

aleebc99-9c0b-4ef8-bb6d-6bb90bd380all

Postgres Pro Takxke mpuHUMaeT albTePHATUBHBEIE BAPUAHTH: IIKMPH B BEPXHEM PETUCTPe, CTaHOAPTHYIO
3amuCh, 3aK/IIOYEHHYI0 B QUTYPHBIE CKOOKH, 3amuch 0e3 MUHYCOB HJIM C MUHYCAaMH, Pa3OesIsioiuMU
mio0Ble TPYIIIH U3 YeTHIPEX 1udp. Hampumep:
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AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%od380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BreIBOOUTCS 3HaAYEHUE 3TOrO THUIIA BCerjga B CTaHOAPTHOM BHIOE.

B Postgres Pro BcTpoeHbI GYHKIIUY XpaHeHUS U cpaBHeHUA ugeHTudukatopoB UUID, HO HET BHYTPEHHEH
dyuruu reHepupoBanusa UUID, moToMy 4TO He CyUIIECTBYET KaKOTO-TO €OWHCTBEHHOT'O aJrOpUTMa,
HOOXOOAIIero Ojs Bcex npunoxeHud. CreHepupoBath UUID MOXKHO C IIOMOIIBIO OONOJIHHUTEIBHOTO
mopmynsa uuid-0ossp, B KOTOPOM peajrn30BaHBl HECKOJBKO CTAHOAPTHEIX aJITOPUTMOB, a MOXKHO
BOCIIOTb30BAaThCS MOMYJIEM PYCrypto, rae Toxke ecTh QyHKUMA reHepupoBanus ciaydainsix UUID. Kpome
TOTO, MOXKHO CHEeJIaTh 9TO B KJIMEHTCKOM IIPUIOXKEHWHU UK B OPYTrod OuOIMOTEeKe, MOOKITIOUEHHON Ha
CTOpPOHE cepBepa.

8.13. Tun XML

Tun xml mpegHa3HadyeH s XxpaHeHus XML-maHHBIX. Ero mpenMymecTBO IO CPAaBHEHUIO C OOBIYHBIM
THUIIOM text B TOM, YTO OH IPOBEPSET BBOOUWMEIE 3HAYEHHUS HaA HOIMYCTUMOCTH IO IpaBuinaM XML u
Io7si paboThI C HUM ecTh TUIoOe3o0macHble GyHKIUY; cM. Pa3men 9.14. [ UCIOIb30BaHUSI 3TOr0 TUIIA
OUCTPUOYTHUB OOJIZKeH OBITh CKOMIIMIMPOBAH B KOHPUTYpaAILlUK configure —-with-libxml.

Tun xml MOXKET COXpPaHATh IIPaBUIBHO OGOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTaHAApPTOM
XML, a TakXke ¢GparMeHTH <«COOEPKUMOIO», OIpedesiseMble KakK MeHee OIpPpaHUYeHHBIE «Y3/bl
dokymeHma» B Momenu gaHHbXx XQuery u XPath. [IpyruMu cioBaMu, 3TO O3Ha4aeT, YTO BO parMeHTax
COMIEPKUMOT'O MOXKET OBITh HECKOJIBKO 3JIEMEHTOB BEPXHETO YPOBHS MIM TEKCTOBBIX Y3JI0B. fABisieTCS
JIM HEKOTOpOe 3HaueHUWe TUMa xml IOJHBEIM TOKYMEHTOM MJIM (PparMeHTOM COOEPKUMOTO, ITO3BOJISET
OIIPEeeInTh BhIPaXKeHue xml-suavenne IS DOCUMENT.

HHpopmanuio 0 COBMECTUMOCTH U OTPAHUUYEHUAX TUIA JaHHBEIX xml MOXKHO HauTu B Pasmene D.3.

8.13.1. Co3paHue XML-3Ha4YeHun
YT0OB MONYYUTh 3HAYEHUE THUIIA xml U3 TEKCTOBOM CTPOKH, UCIOIb3YyHUTE QYHKIINIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } wvalue)
I[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

Xots B ctangapte SQL onmcaH TOMBKO OOWH CITOcO0 mpeoOpa30BaHMs TEKCTOBEIX CTPOK B XML-3HavyeHus,
cunenuduueckuil cuatakcuc Postgres Pro:

xml '<foo>bar</foo>'
'<foo>bar</foo>"': :xml

TOXKe NOIIyCTUuM.
Tum xml He IpoBepsieT BBoOuMEIe 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBneHus

TUIla JOKyYMEHTa), faXke eCJlIi B HUX INIPUCYTCTBYIOT cchiKa Ha DTD. B HacTtosmee Bpems B PostgreSQL
TaK>Ke HeT BCTPOEHHOM MOANEePKKH APYTUX Pa3HOBUAHOCTEN cxeM, HanpuMep XML Schema.

OOpaTHas orepanus, MOJIydieHHe TEKCTOBOM CTPOKU M3 xml, BHIMOJHSETCS C IIOMOIILI0 (YHKIIUU
xmlserialize:
XMLSERIALIZE ( { DOCUMENT | CONTENT } 3Hauenue AS THIO )

3mech OOMMyCTUMBIA Tum — character, character varying UM text (MJTA UX IICEBOOHUMEI). 1 B JaHHOM
cnydae ctaHmapT SQL mpemycMaTpHBaeT TOJIBKO OOMH CIIoco0 mpeoOpa30BaHMs xml B TUIT TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3BossieT IpoCcToO IPUBECTH 3HaUYEHUE K HYKHOMY THUITY.
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ITpu mpeobGpa30oBaHWM TEKCTOBOM CTPOKHM B THUN xml WX HaA000poT 6e3 HCIIONb30BaHUSA (QYHKIHH
XMLPARSE ¥ XMLSERIALIZE, BBIOODP peXuMa DOCUMENT HJIM CONTENT OHpefefisaeTcss IapaMeTpoM
KoHpurypanuu ceanca «XML option», yCTaHOBUTHL KOTOPBIM MOIKHO CJIEOyIOIIed CTaHOapTHOU
KOMAaHOu:

SET XML OPTION { DOCUMENT | CONTENT };
UM TaKOo¥ KoMaHIou B myxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

[lo ymMonm4aHMIO 3TOT IapaMeTp UMeeT 3HaueHue CONTENT, TakK 4YTO HOIIycKaioTcsa Bce ¢popmbl XML-
OAHHBIX.

13.2. ObpaboTka KOAUPOBKMU

Ecnu Ha cTOpOHE cepBepa U KAueHTa U B XML-TaHHBIX HUCIIOB3YIOTCS Pa3HbIe KOTUPOBKY CHUMBOJIOB,
C 9THUM MOTYT BO3HMKaTh mpoOiemel. Korma 3ampochl TepemaloTcs Ha CEepBep, a WX pPe3ylabTaThl
BO3BpAIIAIOTCS KJIIMEHTY B OOBIYHOM TEKCTOBOM pexume, Postgres Pro mpeo6pa3yeT Bce nepefaBaeMbie
TEKCTOBBIE OaHHHIE B KOOWPOBKY [JIT COOTBETCTBYIOIIEH CTOPOHH; CM. Pazmen 22.3. B Tom uwmcne
9TO TPOUCXOOUT M CO CTPOKOBBHIMHU TMpeacTaBieHusMu XML-gaHHBIX, MTOJMOOHBIMU TE€M, UYTO ITOKa3aHBI
B TIpempImyiIuxX mpuMepax. OOLIYHO 3TO O3HAYaeT, UYTO OOBIBIEHHS KOOWPOBKHU, COOepIKalluecs B
XML-maHHBIX, MOTYT HE COOTBETCTBOBAThH AEMCTBUTEIFHOCTH, KOT[Ia TEKCTOBAs CTPOKAa mpeobpa3yeTcs
U3 OOHOW KOOWMPOBKKM B [APYTYIO0 NPH Tepefadye AaHHBIX MeXAy KIUEeHTOM M CEpPBEepPOM, TaK Kak
momoOHbIe BKITIOUEHHBIE B JaHHBIE OOBABIIEHUS He OyOyT M3MEHEHH aBTOMAaTUYeCKU. [IJIsT pelreHust
9TON mpoO6eMbl OOBSABIIEHUST KOOUPOBKYU, COAEPKAIIUECS B TEKCTOBBIX CTPOKAX, BBOOUMEIX B THUII xml,
IIPOCTO UZHOPUPYOMCSA U TIpeanoaraeTcs, 4To XML-cogep:kuMoe TPeaCTaBIEHO B TEKYIIEH KOTUPOBKE
cepBepa. Kak cnemctBue, st TpaBUIIBHOM 00pabOTKM Takux CTPOK ¢ XML-maHHBIMHM KJIMEHT OOJIXKEH
rmepemaBaTh MX B CBOEHM TeKyIlel KomoupoBKe. [I71s cepBepa He BaXHO, OYOET M KJIUEHT OJISI 3TOTO
mpeo6pal30BEBaTh OJOKYMEHTH B CBOIO KOOWPOBKY, WJIM W3MEHUT €€, Mpexkae 4YeM MepenaBaTh emMy
maHHBIe. [Ipu BRIBOOe 3HA4YEHUS TUIA xml He comepxkaT 00BABIEHUS KOOWUPOBKU, a KJIUEHT HOJIXKEH
IIpepIoiaraTh, YTO BCe HaHHEIE IIOCTYIIAIOT B €T0 TEKYIel KOOUPOBKE.

Ecnu mapaMeTpsl 3amrpoca IepefalTcs Ha CEPBEP U OH BO3BpalllaeT pe3ynIbTaThl KIUEHTY B ABOUYHOM
pexuMe, KOOUPOBKa CUMBOJIOB He IpeoOpa3yeTcs, TaK YTO BO3HUKAET gpyras cutyauus. B aToMm ciydae
00bsiBNIeHNE KOOUPOBKU B XML mpuHUMaeTCs BO BHUMaHUE, a €CJIM er0o HeT, TO IIPeArojaraeTcs, 4To
manHBle 3akopupoBaHsl B UTF-8 (3TO cooTBeTCcTByeT cTaHmapTy XML; 3ametsTe, uTOo Postgres Pro ne
nopgnepxkuBaeT UTF-16). TIpu BEIBOAe B maHHbIe OymeT mobaBieHo 00bsBIEHUE KOOUPOBKY, BRIOPaHHOM
Ha cTopoHe KnueHTa (Ho ecnu 3T0 UTF-8, 00baBieHue OymeT OnyIeHo).

Camo coboit, XML-mannbie B Postgres Pro 6ynyT o6pabaThiBaThCs ropas3no 3¢ dekTuBHEe, Korma u B XML-
IaHHEBIX, U Ha CTOPOHE KJINEHTa, U Ha CTOPOHE CepBepa UCIIOIb3YEeTCS OOHA KOOUPOBKA. TaK KaK BHYTPU
XML-pmaunbsle npencrasnsiorcs B UTF-8, onTuManbHBIM BapuaHT, KOTOa Ha CepBepe TakxkKe BbIOpaHa
xogupoBka UTF-8.

BauMaHue

Hekotoprie XML-pyHKIIMM CcInocoOHBI paboTaTh wuCKmouuTenbHO ¢ ASCII-maHHBIMH, €CIH
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 3TO M3BeCTHAsA OCOOEHHOCTb QYHKIMH xmltable ()
" xpath ().

8.13.3. O6paweHue K XML-3HauYeHusamM

Tun xml oTnMYaeTCsa OT OPYTHX TeM, YTO [AJIA Hero He olnpefeieHbl HUKaKWe OINepaTOphl CPaBHEHUS,
TakK KaK YETKO OIIPEIeIEHHOT0 M YHUBEPCAJIbHOI'O aJirOpUTMa CpaBHeHUsT XML-maHHBIX He CYIIEeCTBYET.
OpHO U3 CIeOCTBUM 9TOT0 — HEeJIb35 OTHUILTPOBATE CTPOKK TAOIUIIEI, CPABHUB CTONIOEI] xml C HCKOMBIM
3HaueHueM. [1oaToMy oObIYHO XML-3HaYEeHUS OOKHBI OOIMIOJHSTHCS OTHEJIBbHBIM KIIIOUEBBIM IIOJIEM,
Hampumep ID. MoxXHO TakxXe CpaBHHBATb XML-3HaueHus, mpeodpa3oBaB HMX CHadajlla B TEKCTOBEIE
CTPOKH, HO 3aMeThTEe, YTO C YIETOM creludpuku XML-gaHHBIX 9TOT METOO MPAaKTUYEeCKU OECII0JIe3eH.
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N3-3a 0TCYTCTBUS OIEPAaTOPOB CPAaBHEHUS [JISI THIIA xml, AJIS CTOJIOIIA 3TOT0 TUIIA TaKKe HejIb3s CO30aTh
uHpekc. [ToaTomy, Korga TpedyeTcst ObICTPHIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHUYEeHNEe MOXKHO,
MIPUBE[S MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JIMOO MPOMHOAEKCHUPOBAB
BrIpakeHue XPath. KomeuHo cam 3ampoc mpu 3TOM CJieyeT M3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHAEKCUPOBAHHOMY BHIpPazKeHUIO.

71 yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO HCIIO/Ib30BaTh PyHKIMU ITIOJTHOTEKCTOBOTO IIOMCKa
B Postgres Pro. OmHako 9T0O TpebyeT onpeaesIEéHHOM ITOATOTOBKY AaHHHBIX, YTO AucTpudyTus Postgres Pro
TI0Ka He IoepKUBaeT.

8.14. Tunsbl JSON

Tunet JSON npemHa3HauveHH O xpaHeHus maHHBIX JSON (JavaScript Object Notation, 3amucs o6bseKTa
JavaScript) cornacuo cranmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUIIE text, HO TUOH JSON
JIy4Ille TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoOuMoOe 3HaueHue ¢opmarty JSON. s paboTel C HUMHU
€CTh TaKXe HeCKOJIbKO CIIellhalbHbIX QYHKIINYU U onepaTopoB; cM. Pazmen 9.15.

CymiecTByIOT OBa Tuma HaHHBIX JSON: json U jsonb. OHM DPUHUMAIOT Ha BXOIL NOYMU OZMHAKOBBIE
HaOOpH 3HA4YEeHWM, a OT/JIMYalOTCA TJaBHBIM 00Pa30M C TOYKU 3peHus 3PpPeKTuBHOCTU. THUIl json
CoxpaHseT TOYHYI0 KOIIMIO BBEIEHHOI'O TEeKCTa, KOTOPYyI (GYHKIUM 00pabOoTKM MOIXKHEI pa3dbupaTh
3aHOBO IIPM KaXKOOM BBIIIOJTHEHWHM 3aIlpoca, TOrda KaK JaHHBIE jsonb COXPaHSIOTCSA B pPa3oOpaHHOM
OBOMYHOM (popMaTe, UYTO HECKOJILKO 3aMefIjIsieT BBOM M3-3a IpeoOpa30BaHus, HO 3HAUNUTEIbHO YCKOPSET
00paboTKy, He Tpebysi MHOTOKpPaTHOTO pa3bopa TekcTa. Kpome T0ro0, jsonb moggepxKuBaeT MHAEKCAIIHIO,
YTO TOXKE MOXKET ObITh OUeHb ITOJIE3HO.

Tak KakK THN json COXPaHsSEeT TOYHYIO KOIIMI0 BBEOEHHOTO TEKCTa, OH COXPaHSEeT CeMaHTUYeCKU
He3Hauvalre Ipoberbl MeXKay 3JIeMeHTaMHM, a TakKxke nopsamok kiodel B JSON-o6bekTax. M ecmu JSON-
00BEKT BHYTPU COIOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCE IAPHl KIIOY/3HAYEHHE.
(Oyukuyu 06paboTKu OyOyT CUMTATh OEHMCTBUTENILHOM IIOCJIEOHIO Iapy.) THI jsonb, HAIlPOTHB, He
coxpaHsieT MpPoOesbl, MOPSIIOK KIII0Ueld W 3HAUYeHUs C OyOIUpPYOMIUMUCS KiTlodaMu. Eciu BO BXOOHEIX
OaHHBIX OKA3hIBAIOTCS OYyOIUPYIOIINECS KITIOUH, COXPAaHsIeTCS TOJILKO IIocIenHee 3HaUYeHue.

7151 GONBIIMHCTBA MPUIOXKEHUHN IIPEeANIodYTHUTeIbHee XpaHuTh maHHEIe JSON B Tume jsonb (ecim HeET
0COOBIX MPOTUBOIIOKA3aHUM, HalIpUMeED BaKHEI ITPEXKHUE IPEIII0IOKEHUS O TIOPSIOKE KITI04Yel 00 bEKTOB).

Postgres Pro mo3BonisieT MCIIOIb30BaTh TOJBKO OOHY KOOWPOBKY CHMBOJIOB B 0a3e HAaHHHBIX, IO3TOMY
maaHBIe J[SON He GyOyT ITOTHOCTHIO COOTBETCTBOBATH CEIIM(UKAIINY, €CJTH KOTUPOBKa 0a3bl JaHHBIX HE
UTF-8. [1pu aTOoM Henb3st OyoeT BCTaBUTh CUMBOJIHI, HEIPEACTaBUMEBIE B KOOIUPOBKE CepBepa, 1 Hao60poT,
OONyCTUMBIMU OYOyT CUMBOJIBI, ITPEACTaBUMEIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 paspemtaeT BKIo4YaTh B CTpoKu JSON crenmocnemoBaTtenbHOCTH Unicode B BUIOe \uXXXX.
B ¢yukIuio BBOma O TUIIAa json 3TU CIEUIIOCTIENOBATEJILHOCTHU [ONYyCKAlOTCA BHE 3aBUCUMOCTU
OT KOOWPOBKH 0Oa3bl MaHHBIX, U IIPOBEPSIETCS TONBKO ITPABUIILHOCTb MX CHHTAKCHCA (3a \u [OJIKHEI
clefoBaTh YeTHIpe IIeCTHAAIaTEPUYHBIX IUGPH). OpmHako (GyHKIMS BBOAA IJIA THUMIA jsonb Ooiee
CTporasi: oHa He JOIIyCKaeT crelnocinenosaTenbHOCTH Unicode gmnst He ASCII-cuMBOJIOB (CHMBOJIOB IIOCTIE
U+007F), ecnu KogupoBKa 6a3wl gaHHbIX He UTF8. Tunm jsonb TakXke He mpuHUMaeT \u0000 (Tak KakK 3TO
3HaYeHMe He MOXKeT ObITh ITPeOCTaBIeHO B TUIIe text Postgres Pro) u TpebyeT, YTOOBI CypporaTHEIE ITaphl
Unicode ucmnosib30BaauCh OJIS IIPENCTaBJI€HUS CUMBOJIOB BHE OCHOBHOM MHOTOS3LIKOBOM IIJIOCKOCTH
(BMP) mpaBunbHO. KoppekTHble cmenmociaegoBaTebHOCTH Unicode mpeoOpa3yioTcs [Oysi XpaHeHUs B
cootBeTcTBytomMil cuMBon ASCII unu UTF8 (a3To mompa3yMeBaeT CBOpaudMBaHUE CYppPOTaTHBIX IIap B
OOUH CUMBOJI).

IIpuMmeyanue

Muorue wu3 ¢yukmuii ob6pabotku JSON, onucanHeie B Pasmene 9.15, mnpeobpa3yioT
cnermnociaenoBaTenbHocTy Unicode B OOBIYHEBIE CHUMBOJIBI, II03TOMY MOTYT BBIIaBaTh IIOJOOHBIE
OIIMOKHY, Jaxke ecjii UM Ha BXOJ IOCTyIlaeT TUN json, @ He jsonb. To, 4TO PyHKIIUS BBOIAA B TUII
json He IPOU3BOOUT ITUX IIPOBEPOK, MOKHO CUUTATh UCTOPUUYECKUM apTedaKTOM, XOTS 3TO U
ITO3BOJISIET IPOCTO COXPAHATEL (HO He obpabaTeiBaTh) B JSON cmenkonsl Unicode B 6a3e maHHEBIX
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¢ kogupoBkoi He UTF8. Boobie ke, 110 BO3SMOXKHOCTH ClenyeT u3beraTb CMEIeHus CIIeIIKOI0B
Unicode B JSON ¢ kogupoBKo# 6a30# maHHbx He UTF8.

ITpu npeobpa3oBanuu BBOOUMOTO TeKcTa JSON B TUO jsonb, IPUMUTHUBHEIE TUITH, onucaHHble B RFC
7159, mo cyTu oToOpaxKamTCsa B COOCTBeHHEIe TUIH Postgres Pro kak mokazaso B Tabmnuiie 8.23. TakuMm
0o0pa3oM, K CcOOep:KHMOMY THUIIa jsonb NPEIbABISIOTCS HEKOTOPHle MOIOJIHUTENIbHBIE TPeOOBaHUS,
NIPOOUKTOBAHHBIE OTPAHUYEHUSIMHU MPENCTaBIeHUs HUXKeNeXallleTo THIla OaHHBIX, KOTOPHE He
PacCIpOCTPaHSIOTCS HH HA TUII json, HU Ha ¢opmaT JSON BoobOmie. B wacTHOCTH, THO jsonb He
OpUHUMAaeT 4YHCJla, BEIXOOAIIME 3a Ouana30H Tula OaHHBIX Postgres Pro numeric, Torma Kak € json
TaKOro OrpaHN4YeHus HeT. Takue OrpaHNYeHNsI, HaK/JIaObplBaeMble peanu3alyei, JOIyCKalTCsa COrJIaCHO
RFC 7159. OgHako Ha ImpakTHKe Takue mpobieMbl 0oJjiee BEPOSATHEL B OPYTUX peanu3aluax, TakK Kak
0OBIYHO MPUMUTHBHEIA THI JSON number IPeOCTaBIsSETCS B BUE YHCJIIA C IIJIAaBAIOIIeH TOYKOM TBOMHOM
touHocTH IEEE 754 (uto RFC 7159 gBHO npu3HaET u gonyckaer). [Ipu ucnonb3oBanuu JSON B KauecTBe
dbopmarta oOMeHa DAaHHBIMU C TAKUMU CUCTEMaMU CIeAyeT YIUTHIBATh PUCKHU IIOTEPU TOYHOCTH YHCETI,
xpasuBIIMXCcA B Postgres Pro.

W HampoTuB, KaK MOKa3aHO B TabJulle, eCTh HEKOTOPHIE OTpaHUYeHUs B ¢popMaTe BBOJA MTPUMUTUBHBIX
tumnoB JSON, He aKTyaJibHBIE [OJIST COOTBETCTBYIOIINX TUTIOB Postgres Pro.

Taoiuna 8.23. IlpumutuBHbie TUNBI JSON u cooTBeTcTBYIONINE MM TUNbI Postgres Pro

IIpumuTuBHBIM THI JSON Tun Postgres Pro 3aMedaHUus

string text \u0000 He [OOIyCKaeTcCs, KaK He
ASCII cuMBOI, ecnu KOOMPOBKa
6a3nl manHbBIX He UTF8

number numeric 3HayeHus NaN M infinity He
OONyCKaITCS

boolean boolean IJoIlycKarTCs TOJIBKO BapUaHTHI
true #u false (B HHUXKHEM
perucrpe)

null (HeT) NULL B SQL uMeeT gpyrou CMBICII

14.1. CUHTaKCMUC BBOAUMLIX U BbIBOAUMLIX 3Ha4YeHun JSON

CuHTaKCHUC BBOfa/BeIBoAa TUNOB AaHHBIX J[SON cooTtBeTcTByeT cTaHmapTy RFC 7159.

[TpuMephl AOTTYCTUMBIX BHIPAXKEHUH C TUIIOM json (MM jsonb):

—— IlpocToe ckangdpHOe/NPUMHTHUBHOE 3HAaueHUE
—— I[IpOCTBHIMHM 3HAUYEHUIMHU MOT'yT OBITH uUMHCJla, CTPOKH B KaBwukax, true, false unu null
SELECT '5'::json;

—— MaccuB u3 Hynd U Oolee BIEeMEeHTOB (DIeMeHThl MOTYT ObITb Pas3HLIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—-— 06BbeKT, CcoIepxXamu# Hapbl Kioued U 3HAUEHUH
—— 3aMeTbTe, YTO KIOYM OOBEKTOB — STO BCEerma CTPOKHM B KaBHUYKAX
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBbEl U OOBLEKTH MOTYT BKIANLBATHCH MMPOU3BOILHBIM O6pPas3zoM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTe€M BLIBOOUTCS 0€3 HOMOJTHUTEThbHOM!
00paboTKMU, TUMO json BBIBOOUT TOT K€ TEKCT, YTO TOCTYIHJI Ha BXOM, a jsonb HE COXpaHseT
CeMaHTUYECKU He3Haualllue [eTanau, TakKue Kak nmpobesnbl. HanpuMep, IOCMOTPUTE Ha 3TH PaA3TUYUA:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
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{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
jsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

HepBaH CeMaHTHU4Y€eCKHU He3Ha4YuMasd OeTallb, 3aCIy2KUBAIOIllasd BHUMAHUA: C jsonb YHCJia BEIBOOSATCS II0
IIpaBUIaM HUXKEJIeXallero TUIa numeric. Ha mpakTWKe 3TO 03HAYAET, UTO YUC/IA, 3aJaHHBIE B 3aIIUCH
C E, OyoyT BEIBeIeHEI 0e3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
,,,,,,,,,,,,,,,,,,,,,,, o
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHaKO KakK BHUOHO M3 3TOTO IIprMepa, jsonb COXPaHsieT KOHEYHBIe HYIIH JIpO6HOFO YHCJla, XO0TSd OHHU U
He UMeIOT CEMaHTUYEeCKOM 3HAYUMOCTH, B YaCTHOCTH OJId IIPOBEPKH Ha PaBE€HCTBO.

8.14.2. 3 dexkTuBHaa opraHmsaumsa noKkymeHToB JSON

IIpencraBnaTh manHble B JSON MoxXHO ropa3mo 6oree rubko, 4eM B TPAOUIIMOHHOM PEJSAIIMOHHOMN
MOMeNu OaHHBIX, YTO OYEeHb IPUBJIEKATEJIbHO TaM, I'le HeT JKECTKux ycnoBuii. U oba sTux momxopma
BIIOJIHE MOTYT COCYIIECTBOBaThb U HOOIOJHATH APYT Opyra B OOHOM IpusioxKeHuu. OOHAKO Oaxke OJis
IPUJIOKEHUM, KOTOPHEIM HyXHa MaKCUMajibHasi I'MOKOCTh, PeKOMeHOyeTcsI, Y4T0oOh moKyMeHTH JSON
UMeNIN HEeKOTOpYyio (UKCUPOBAHHYIO CTPYKTYpPy. OTa CTPYKTypa OOBIYHO He HaBA3BIBAETCI XKECTKO
(xOoTa MOXKHO [OeKjlapaTUBHO OUKTOBaTh HEKOTOPHle OM3HecC-IIpaBuiia), HO KOrda OHa HIpefcKa3yeMma,
CTAHOBUTCS TOpas3fo IIPOlle IIHcaTh 3alpOCH, KOTOPHIE M3BJIEKAIOT I[OJe3Hble AaHHBIE U3 Habopa
«OOKYMEHTOB» (MH(popMauuu) B Tabiutie.

Ianusie JSON, Kak u maHHbIE JIIOOBIX APYTUX TUIIOB, XPaHAIIHUECS B TaOIUIIaX, HAXOOSATCS 01 KOHTPOJIEM
MeXaHM3Ma IIapajUIeIbHOTO AOCTyIa. XOTS XPaHUTh OONbIINE MOKYMEHTHI BIIOJIHE BO3MOXKHO, HE
3abBIBaliTe, YTO IPH JII000M U3MEHEHUH YCTaHaBIUBAETCA OJIOKMPOBKA BCEM CTPOKHU (Ha YPOBHE CTPOKH).
I[TosToMy misi onTMMU3AUMU OJIOKUPOBOK TPAH3aKIIWN, W3MEHSIOIUX HaHHBIE, CTOUT OTPAHUYUTH
pa3Mep mokyMeHTOB JSON pa3yMHBIMU IIpefenaMu. B upeane kKaxpaweii OokyMeHT JSON ponxeH
co00# IIpenCcTaBIsITh aTOMAaPHBIA WHGOPMAIIMOHHLIN OJI0K, KOTOPHIM, COTJIACHO OM3HEC-TIOTUKe, HeIb3s
pa3menuTh Ha MeHbIINe, MHANBUAYAILHO U3MeHsIeMble OI0KH.

8.14.3. NMpoBepKU Ha BXO)XKAEeHUe U cyLlecTBOBaHUe jsonb

IIpoBepka B8x0dc0eHUA — BaXKHas OCOOEHHOCTL THIIA jsonb, He MMeIONIas aHajora AjIs TUMA Jjson.
OTa IpoBepKa OIpeneseT, BXOOUT JIM OOUH OOKYMEHT jsonb B HOPyro#. B cremyromux IpuMepax
BO3BpalllaeTCsa UCTUHHOE 3HaueHue (KpoMe YyIIOMSHYTBIX UCKIIOUEeHUN):

- HpOCTHe CKaHHpHHe/HpHMHTHBHHe SBHAUEHHUd BKIIOUAKT TOIBKO OIODHO HIOEHTHUHOE B3HAUEHHEe:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C NpaBOM CTOPOHBI BXOOHUT B MacCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

- HOpHﬂOK SJIEMEHTOB B MaCCHBEe He BaXeH, HOETOMy 2TO yCHOBHe TOXE BLBIIIOIHIETCA @
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

-— A HOBTOpHDmHeCH BDJIEMEHTEBI MaCCHBaA HEe HUMEeIT 3HAUEHHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;
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—-— O6BeKT C OIHOH MapoH CIpaBa BXOIUT B OOLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClpaBa He CUYMTAETCH BXOLNIIUM B
—— MACCHB CleBa, XOTd B IMOCIEeOHHWH M BIOXEeH MNONOOHLBIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bopmaér false

—— Ho ecnu no6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, STO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmwou c nycTeiM O6BEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TakKMM KIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OGU_II/Iﬁ IIPUHITUII 3TOM IIPOBEPKHU B TOM, 4YTO BXOO ST 00BEKT OOJIZKEH COOTBETCTBOBAThb OG'BGKTy,
comepzxKallleMy €ro, 1o CTPYKType U JaHHBIM, BO3MO2KHO, ITIOCJI€ UCKIJIIOYEHHUSA U3 Codep2xKalllero o0BeKTa
JIUITHUX 3JIEMEHTOB MaCCHUBa HJIX I1ap KJIt04/3HavyeHue. Ho mOMHUTE, 4TO IIOPAOOK 3JIEMEHTOB MaCCHBa
OJIsd IIPDOBEPKU HA BXOXKIOEHHWE HE MMEET 3HAa4YEeHHNs, a IIOBTOPAIOIINECA 3JIEMEHTEI MaCCHUBa CHUTAIOTCA
TOJIBKO OOWH Pas3.

B xauecTBe 0cOO0OT0 MCKITIOUESHMS OJIsL TpGGOBaHI/IH UOEHTUYHOCTHU CTPYKTYDP, MaCCUB MOZKET COOEeP2KaTh
IIDUMUTUBHOE 3HAYEHUE:

—— B B»TOT MacCHUB BXOIOUT IIPHUMUTHUBHOE CTPOKOBOE 3HAUEHHEe:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HCKIOYeHUe OeHCTBYEeT TONLbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHUd HeT:
SELECT '""bar"'::jsonb @> '["bar"]'::jsonb; -- Brmaér false

s Tuma jsonb BBEOEH TaKXKe OIEPaTOp CYyW,ecmeosaHus, KOTOPHIM SBISETCS Bapualued Ha TeMy
BXOXK[EHUS: OH IIPOBEPSET, ABISETCSA JIU CTPOKa (3aaHHas B BUJe 3HAYEHUS text) KIIIOYOM OOBEKTa
WU 9J1eMeHTOM MacCHBa Ha BepXHEM YPOBHe 3Ha4YeHUS jsonb. B clemymomux nprMepax BO3BpallaeTCs
HUCTUHHOE 3HaueHUe (KpoMe YIOMSHYTHIX UCKITIOUEeHNN):

—-— CTpoka CVyIecCTBYeT B KaueCTBe SJIeMeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka cCymecTByeT B KauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPaCCMaTPHUBATCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; —— BomaéT false

—-— Kakx ¥ BXOXIEeHHe, CYIECTBOBaAHHE OMNpPEenelNdeTCd Ha BEepxXHEeM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—— CTpoKa CuUMTaeTCd CYIMEeCTBYVIOIEH, eClIu OHa COOTBETCTBYEeT MNPUMHUTHUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61ekTH JSON i1 IPOBEPOK Ha CYIIeCTBOBAHMNE U BXOXKIEHNEe CO MHOXKEeCTBOM KJTI0Uel UJTH 3JIEMEHTOB
MogXoOsaT OOJIbIlle, YeM MACCUBEI, TAK KaK, B OTJINYKE OT MAaCCHUBOB, OHM BHYTPHU OITUMHU3UPYIOTCS OIS
TIOMCKa, U IIOKMCK 3JIeMeHTa He OyaeT JIMHeHHEBIM.

ITogcka3ka

Tak Kak BxoxkpaeHte B JSON npoBepsieTCs C Y4ETOM BJIOKEHHOCTHU, IPaBUJIbLHO HalMCaHHBIM 3aIlIpOoC
MOXEeT 3aMEeHHUTh SIBHYIO BEIOOPKY BHYTPEHHHX 00BbeKTOB. Hampumep, IPedIookuM, YTO Y HaC
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ecTb cTonbel doc, comepxkaliuii 00BEKTH Ha BEPXHEM YPOBHE, M OOJIBIMIMHCTBO 3TUX OOBEKTOB
COMEPKUT IIOJIS tags C MAaCCHBAMM BJIOKEHHBIX OOBEKTOB. [JaHHLINA 3allpoC HAWUOET 3aluCH, B
KOTOPEHIX BJIOKEHHBIE OOBEKTEI COOepKaT KII0UH "term":"paris™ M "term":"food", U IPU 3TOM
MIPOIIYCTUT TaKKe KIII0UM, HaXOMsAIecs BHe MacCHBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';

DTOro XKe pe3yibTaTa MOXKHO NOOUTHCS, HAIIPUMED, TakK:

SELECT doc—>'site_name' FROM websites
WHERE doc—->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho pmanHBIHM mogxon MeHee TUOKUHN M 4acTO Takke MeHee 9 (PEeKTUBHBIN.

C mpyro# CTOPOHEI, oiepaTop cyinecTBoBanus JSON He yYUTHIBAET BIOXKEHHOCTE: OH OyIeT uCKaTh
3a[jaHHBIN KJII0Y MJIM 3JIEMEeHT MacCHUBa TOJIbKO Ha BEpPXHEM ypoBHe 3HadeHus JSON.

Pa3nuyHBIe OmepaToOpPH BXOXKIOEHUS U CYIIECTBOBAHMS, @ TaKXKe BCe OPYTHE OTIEPATOPHI U QYHKITUY IJIS
paboTsl ¢ JSON mokymeHTUpPOBaHE B Paspmene 9.15.

8.14.4. NHpeKcauumsa jsonb

7151 9¢heKTUBHOT O TTOUCKA KITIOYEH UIH ITap KJII04/3HaueHre B O0IbIIIOM KOJIMYEeCTBE JOKYMEHTOB jsonb
MOZKHO ycrielrHo npuMeHsaTh nHAeKCEH GIN. 17151 3TOro npenocTaBisgi0TCA OBa «Kjacca onepaTtopos» GIN,
IIpemiaraiolyie BEI00p MeXKAy ITPOU3BOOUTEIbHOCTEIO U THOKOCTHIO.

Knacc omepatopoB GIN 1o yMom4aHUIO [OJi Jjsonb MDOOOEpPKHBaEeT 3alpoChl C OIlepaTopaMu
CYyIIeCTBOBaHUS KJIl04Ya Ha BEpPXHEM YPOBHE (2, ?& M ?|) U OIlepaTOpPOM CYIIeCTBOBaHUS IIyTU/3HAUYEHUS
(@>). (ITompobHee ceMaHTHUKa, peanul3yeMasi STUMU OomepaTopaMu, omucaHa B Tabmnuie 9.44.) Ilpumep
CO3TaHMus UHOEeKCa C 9TUM KJIaCCOM OIIepaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomHuTENbHBIN Kiacc ornepaTopoB GIN jsonb_path_ops moamepzKuBaeT WHIEKCAIIUIO TOIBKO s
omnepaTtopa @>. [IpuMep co3maHusa HHOEKCA C 3TUM KJIaCcCOM OIIepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpumM nmpuMep TaGIUILI, B KOTOPOM XpaHATCS HOKyMeHTH JSON, mmonydaeMble OT CTOPOHHEH Be6-
Ccy0HbI, C MOKYMEHTUPOBAHHEIM OIIPeNeIeHueM CXeMbl. THUITUYHBIN 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,
"tags": [
"enim",
"aliquip",
"w C_[Ul "w

}

MEI coxpaHsieM 3TH OOKYMEHTHl B Tabnune api, B CTONOLE jdoc TUIA jsonb. Ecnu mo sToMy cTonOLy
co3maérca GIN-uHIOEeKC, OH MOXKEeT IIPUMEHATLCSA B ITONOOHEBIX 3allpocax:

—— Ha¥WiTu OOKYMEHTH, B KOTOPBIX kKmou "company" uMmeeT s3Hauenue "Magnafone"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
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OmHako B CJIEOYIOIIMX 3ampocax OH He OymeT MCHOJIb30BAaThCS, IIOTOMY YTO, HECMOTPSA Ha TO,
YTO OIepaTop ? — WHAEKCUPYEMHEIW, OH IIPUMEHSETCS He K HWHAEKCHUPOBAHHOMY CTOOLY jdoc
HEIIOCPEeCTBEHHO:

—— HaWlTy DOKYMEHTH, B KOTOPHIX kNiou "tags" CONEPXHT KIOU HIM SJIEeMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

N Bcé ke, TpPaBUIBHO ITPUMEHSSI WHOEKCH BHIPAXK€HWM, B 3TOM 3alIpoce MOXKHO 3aJeliCTBOBATh
uHOekc. Eciu 3ampoc onpenenéHHBIX 9JIEMEHTOB B KITI0Ue "tags" BRIIOJIHSIETCS YaCTO, BEPOSITHO CTOUT
OIIpPEeOEeNnuTh TaKOW UHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Tenephb mpennoxkeHWMe WHERE jdoc -> 'tags' ? 'qui' OyHeT BHIIONHATHCS KaK IPUMEHEHUe
WHOEKCUPYEMOI'0 ollepaTopa ? K HMHOEKCHPYEeMOMY BBIPaXXeHHI0 jdoc -> 'tags'. (ITompobuee 00
UHOeKcaxX BhHIpakKeHHUM MOXKHO y3HaTh B Pa3pgerne 11.7.)

Emé oguH Mogxo[ K UCIIOThb30BaHUIO TPOBEPOK Ha CYIIeCTBOBaHUE:

—— Ha¥WiTu OOKYMEHTH, B KOTOPBIX kKnou "tags" comepxuT sneMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

9TOT 3anpoc MOXKeT 3aAedcTBoBaTh npocTo GIN-mHAeKC mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TakoM
uHAeKC OyOeT XpaHUTh KOIIMU BCeX KJTI0Yel U 3HaYeHUM B Iojie jdoc, TOTrAa KaK MHOEKC BhIPaKeHUs U3
MIPEOBIOYIIETro IIPUMepa XPaHuT TOJILKO JaHHbIe BHYTPHU 00BEKTA C KITIOYOM tags. XOTsI HOOXO C ITPOCTHIM
WHOIEKCOM ropasmo 6ojiee TuOKHH (TaK KaK OH ITOAOePzKHBAET 3aIlPOCH 10 TI000MY KITI0YY), WHIOEKCH
KOHKPETHBIX BEHIPAazKeHHUN CKOpee BCero OymyT MeHbIlle U ORICTPEee, YeM MPOCThIE HHOEKCHI.

Krnacc OoIIepaTopoB jsonb_path_ops IIogOoep2XKMUBAET TOJIBKO 3aIIPOCHI C OIIepaToOpOM @>, HO 3aTO OH
3HAYUTEJIbHO IIPOHU3BOAUTEJILHEE KHaccaIK)YMDanHHK)jsonb_ops.IﬁHHeKC jsonb_path_ops OOEBIYHO
ropa3go MEHBIIEe MHOEKCa jsonb_ops OJId TeX XK€ OAaHHBIX U 0ojiee ToueH IIpHU IIO0OKCKE, 0COOEHHO eciiu
3ampockl 00paIIaTCsa K KI4YaM, YaCcTO BCTPEUYAIOIINMCS B DaHHLIX. TakuM 00pa3oM, C HUM OIlepaliuiu
IIOKMCKa BHINIOJITHAKOTCA Iopa3go JIy4ylie, 4eM C KJIaCCOM OIIepPaTOPOB II0 YMOJIYaHHUIO.

Texunuyeckoe pasnuuue Mexkpay GIN-mHOekcaMm jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO
IIJIsT IePBBIX CO3MAIOTCS HE3aBUCHMBIE 9JI€MEHTHI MHIOEKCAa IS KaXKaoTQ KIII0Ya/3HaYeHWs B JAHHBIX,
TOTOAa KakK OJIS BTOPBHIX CO3HMAIOTCS 3JIEMEHTHI TOJIBKO /sl 3HAYEHUH. ! o CYyTH, KaXXObI 3JIEMEHT
MHOEeKCa jsonb_path_ops IpeacTaBiseT coOoi Xelll 3HaYeHUs M Kioda(eil), IpPUBOMOSIIET0 K HEMY;
HaImpuMep, IPU UHOEKCAUuH {"foo": {"bar": "baz"}} OYIET CO3HaH OOHH 3JIEMEHT UHEKCa C XeIlleM,
PacCYMTAHHEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM o0pa3oM, MPOBEpPKa Ha BXOKIEHUE
9TOU CTPYKTYPHI OyeT MUCIIOIb30BaTh KPaHe TOYHBIM MOMUCK II0 UHIOEKCY, HO ONPENENIUTD, IBISETCS JIN
foo KJIIOYOM, C IOMOUIBIO0 TAKOT0 UHAEKCa Henb3s1. C OPyroil CTOPOHEL, UHOEKC jsonb_ops CO30acCT TpU
OTHEJILHBIX 3JIeMeHTa MHAeKCa, MPeACcTaBJISIoNIMNX foo, bar M baz MO OTHOEJILHOCTH; [JIS1 BHIIOIHEHUS
MIPOBEPKH Ha BXOXKOeHHe OyOyT IIPOBEePeHBl CTPOKU TAaOJIHIIEI, COOepzKalllie Bce 9TH TPU 3HaUYeHUs. XOTsI
GIN-mHOeKCH MO3BOJSIOT BEUUCIUTE AND noBO/bHO 3(DGEKTHUBHO, TAaKOM MOUCK BCE Ke OymeT MeHee
TOYHBIM 1 O0JIee MeJIeHHEIM, YeM PaBHO3HAYHBIM IIOKCK C jsonb_path_ops, 0COOEHHO eciti J1i000e 0IHO
U3 9TUX TPEX 3HAYEHUH COOEePKUTCS B OOJILIIIOM KOJIMYECTBE CTPOK.

HepocTaTok Kjacca jsonb_path_ops 3aK/IIOYaeTCs B TOM, YTO OH HEe YYUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copmepxXaiiye HUKaKUX 3HaYeHUU {"a": {}}. [IJId IOKUCKa 10 JOKyMEeHTaM, COmepKalluX TaKue
CTPYKTYPHI, MOTPEOYETCS BHIIIOIHUTDL IIOJTHOE CKAaHMPOBAaHUWE WHAEKCA, YTO AOBOIBHO AOJITO, TIO3TOMY
jsonb_path_ops He OYEHDb ITOOXOOUT OJIS MPUII0KEHUM, YaCTO BBHIITOMHSIOIINX TaKue 3alPOCH.

Tum jsonb TakXkKe TOHOEPKUBAET UHOEKCH btree M hash. OHU IIOJIE3HHI, TOJIBKO €cjiu TpebyeTcs
npoBepsTh paBeHCTBO JSON-mOKyMeHTOB B I1e1oM. [IopsSIHOK COPTHUPOBKU btree OIS TUIA jsonb PEOKO
uMeeT OOJIbINIOEe 3HAYEeHMe, HO [JId MOJIHOTHL OH IIPUBOOUTCS HUXKE:

ObwvexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucno > Crpoka > Null

ObwvexT Cc n mapaMu > 06wvexT ¢ n — 1 mapamu

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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MaccuB Cc n smneMeHTaMu > MaccuB Cc n — 1 smeMeHTaAMH
OOBEKTHI C PABHBIM KOJIMYECTBOM IIap CPaBHUBAIOTCA B TAKOM IIOPAOKE:
xkmaouy—-1, B3HaueHuwe-1, kaou-2 ...

3aMeThTe, YTO KITIOYU 00BEKTOB CPAaBHUBAIOTCHA COTJIACHO IIOPAOKY IIPDW XPaHEHWH; B 4YaCTHOCTH, U3-3a
TOT'0, 9YTO KOPOTKHE KJIIOYHU XPAHATCA Imepen OJIIMHHBIMHU, PEe3YyJIbTAaThl MOTYT OKa3adaTbCA HECKOJIBKO He
WHTYUTHUBHBIMU:

{ "aa": l, "C": l} > {"b": l, "d": l}
MaccusBHI C PABHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCSA dHAJIOTUYHO:
snemMenr-1, saeMeHT-2 ...

[MTpumuTuBHBIE 3Ha4YeHUS JSON CcpaBHHBAIOTCS 10 TEM Ke IIpaBHUJIaM CPaBHEHMS, 4YTO U HUXKeJIexXKalllue
TUOBL JaHHBIX Postgres Pro. CTpOKM CpaBHMBAIOTCS C YYETOM IIOpSAAKa COPTUPOBKH II0 YMOIYAHHUIO B
TeKyIel 6a3e maHHBIX.

8.15. MaccuBbl

Postgres Pro mo3BoisieT onpenensaTs CTONOIE TaOIUIIE KAK MHOTOMEPHBIE MAaCCUBEI IePEMEHHOMN AJINHEL.

3J'IeMeHTaMI/I MaACCHUBOB MOl"yT 61:ITB J'[I061:~Ie BCTpoeHHbIe uian Ol'[peJZ[eJ'IéHHBIe II0JIB30BATEJISIMHU THIIHI,

l'[epe‘-II/ICJ'IeHI/IH HUJIN COCTaBHEIE TUIIHI. MaCCI/IBBI OOMEHOB B JIaHHBIﬁ MOMEHT He HOJ:[JIep}KI/IBaI-OTCﬂ.
8.15.1. O6bAB/I@HUA TUNOB MacCUBOB

T'ITO6I>I HpOI/IJIJ'IIOCTpI/IpOBaTb HUCIIOJIL30BaHUE MaCCHUBOB, MEI CO30agUM TaKy'IO Ta6JII/II_Iy:

CREATE TABLE sal_emp (

name text,
pay_by_dgquarter integer([],
schedule text[][]

)

Kaxk IIOKA3aHO, OJjid OOBSBJICHUS TUIIA MAaCCUBA K HAa3BAHUIO TUIIA 9JIEMEHTOB ,'E[OG&BJ'[HIOTCH KBaJpaTHEIE
ckobku ([]). [lokasaHHas BHIIIe KOMaHAa CO3dacCT Tabiaully sal_emp CO CTOJOLIAMUM TUIIOB text
(name), OTHOMEPHEIM MAaCCUB C 9JIEMEHTaMU integer (pay_by_quarter), IPeACTaBJIAIONINY KBapPTaIbHYIO

3apmiaTy pPabOTHUKOB, M [ABYXMEPHBII MAacCCHUB C 3JIEMEHTaMHU text (schedule), MPeOCTaBIISAIONINMI
HemenbHBIH rpaduk paboTHUKA.

KomaHpa CREATE TABLE IIO3BOJISIET TaKzKe yKa3aTh TOYHHIY pa3Mep MaCCUBOB, HalpuMep TakK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)i
OJIHaKO TEeKyllad pealin3alursid UTHOPUPYET BC€ YKa3aHHEBEIE PAa3MEPHI, T. €. (1)aKTI/I‘IeCKI/I Pa3Mmep MaCCHBa
OCTaETCS HEONIPENEeJIEHHEIM.

Tekylasi peanu3anusi TaKKe HE OrPAHUYMBAET YUCIIO pPa3MepHOCTed. Bce 37eMEeHTHl MacCHBOB
CUMTAIOTCSI OJHOTO THUIIA, BHE 3aBHCHMOCTH OT €r'0 pa3Mepa M 4YHucjia pa3MepHocTei. [1o9ToMy sIBHO
YKa3bIBaTh YMCJIO 3JIEMEHTOB UJIM Pa3MEPHOCTEeH B KOMaHOe CREATE TABLE MMEET CMBICII TOJIKO MJIsS
OOKYMEHTHPOBAHUsI, Ha MeXaHU3M PabOThl C MACCUBOM 3TO He BIIUSIET.

[ oObsIBIEHUS OOHOMEPHBIX MACCHBOB MOXKHO IPUMEHSITh albTepPHATUBHYIO 3allMCh C KJIFOUEBHEIM
CIIOBOM ARRAY, COOTBETCTBYMIOIIYI0 cTaHmapTy SQL. Cromnben pay_by_quarter MOXKHO OBIJIO OBI
OIIPeNesuTh TaK:

pay_by_qgquarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHBa:

pay_by_quarter integer ARRAY,
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3aMeThTe, UTO U B 3TOM ciiydae Postgres Pro He HakmagriBaeT orpaHUYeHUs Ha QaKTUYECKHUU pasMep
MaccCuBa.

8.15.2. BBoa 3Ha4YeHUAa MaccuBa

YToOHl 3amucaTh 3HaYeHWe MacCUBa B BHe OYKBaJIbHON KOHCTAHTHI, 3aK/TIOYUTE 3HAYEHUS 3JIEMEHTOB
B purypHsie CKOOKM M pas3menuTe ux 3anaThiMu. (Eciu Bam 3HakoMm C, BBl HaWéTe, YTO 3TO ITOXOXKE
Ha CHHTAKCHUC WHUITHAIH3allMy CTPYKTyp B C.) Bl MoOXeTe 3aK/IIOYHThH 3HaYeHHE JII000r0 dIeMeHTa
B OBOMHBIE KABLIYKM, @ €CJIH OH COMEPKUT 3alsThie WX QUTYPHBIE CKOOKM, 3TO 00sS3aTelbHO HYXKHO
coenath. ([TogpoGHee 9TO omMcaHO HHXKe.) TakuMm oOpasoM, oO0mumi (GopMaT KOHCTAHTHI MacCCHBa
BBITTISSOUT TaK:

'{ BHauenwel paszgenHuTenp 3HAUYEHHEZ pal3nelHTens ... '

e pasgennrens — CHUMBOJI, YKa3aHHBIM B KadeCTBE Pa3[ElIUTEJII B COOTBETCTBYIOIIEN 3amuCH B
Tabnuie pg_type. IS CTaHOAPTHBIX THUIIOB OAaHHKEIX, CYILIECTBYIOIIUX B mucTpuOyTuBe Postgres Pro,
pas3menuTeneM SBNISAeTCS 3amsATast (,), 3a UCKIIOYEHUEM JIUIb THIMA box, B KOTOPOM pa3fueluTelb —
TOYKa C 3andarou (;). Kaxpgoe smavenme 30ech — 3TO IuOO0O KOHCTAHTA THIIA dJIEeMeHTa Maccusa, J1ubo
BJIOZKEHHBIN MaccuB. HampuMmep, KOHCTAaHTa MacCHBa MOXKeT OBITh TAaKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa OIpefessaeT OByXMePHBIM MacCUB 3X3, COCTOSIINM U3 TPEX BIIOKEHHBIX MaCCUBOB II€JIBIX
YHuCcerl.

YToOHB!l ITPUCBOUTH 3JIEMEHTY MaccuBa 3HaveHue NULL, mocTaTo4yHO IIPOCTO HAIMcCaTh NULL (Peructp
CUMBOJIOB IPU 3TOM He UMeeT 3HaueHus). Ecnu ke TpebyeTcsa 0o6aBUTL B MAaCCUB CTPOKY, COTEPKAIIYIO
«NULL», 3TO €710BO Hy2KHO 3aK/IIOYUTH B OBOMHBIE KaBLIYKH.

(Takoro poma KOHCTAaHTBE MAaCCHBOB Ha CaMOM [iejle MPEeACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTAaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPHHUMAETCS KaK CTPOKa U
nepemaéTcs mpolienype mpeodpa3oBaHUS BBOOUMOT'O MacCHBa. IIpu 3TOM MOXKeT MOTPeboBaThCs SIBHO
yKa3aTh LieJIeBOM THIIL.)

Tenepb MBI MOZKeM IIOKa3aTh HECKOJIBKO OIIepaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}');

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000%}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}'");

Pe3yanaT OBYX IMpeabpIgyImnX KOMaH[O:

SELECT * FROM sal_emp;
name | pay_by_qgquarter | schedule

Bill |{10000,10000,10000,10000}|{{meeting, lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000}|{{breakfast, consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEpPHBIX MaCCHBOB YHCJIO 3JIEMEHTOB B KaXKIOOM Pa3MEPHOCTH [OIXKHO OBITh OOWHAKOBHEIM; B
MIPOTUBHOM CJIy4yae BO3HMKaeT omubka. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill"',
'{10000, 10000, 10000, 10000%}"',
'"{{"meeting", "lunch"}, {"meeting"}}');
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OIIMEKA: 10nd MHOIOMEPHBIX MAaCCHBOB HONXHBI 3alaBaThbCHd BBEPAXEHUH
C COOTBETCTBVYIOIHMH PAa3MEPHOCTIMH

Takxke MOXKHO UCIIOJIb30BaTh CUHTAKCHC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 1000071,
ARRAY[['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 250001,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch'll);

3amMeThsTe, YTO 5JI€eMEeHTHl MaCCHuBa 3TeCh — 3TO IPOCThle SQL-KOHCTAHTHI WU BEIPAXKEHUS; U II03TOMY,
HaNpUMep CTPOKM OyOyT 3aKIo4YaTbCs B OOMHApPHBEIE alloCTPOodbl, a He B OBOWHEIE, KaK B OyKBaIbHOM
KOHCTaHTe MaccuBa. bonee moapo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmerne 4.2.12.

8.15.3. ObpaweHue K MaccmBam

[lo6aBuB maHHBIE B TAONIUIly, MBI MOXKEM IIepelTHu K BelbopkaMm. CHadasia MBI IIOKaXKeM, KaK IOIy4YUTh
OOWH 3JIEMEHT MacCHBa. JTOT 3aIpoC IOIydaeT UMeHa COTPYLHUKOB, 3apIljlaTa KOTOPHIX U3MEHUIACH
BO BTOPOM KBaprTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HNHpekcH 3JIEMEHTOB MacCHBa 3allMCHIBAIOTCS B KBaApPaTHBEIX CKOOKax. ITo ymomuanuio B Postgres Pro
IEeNCTBYET COTlallieHre 0 HyMepalliu 3JIeMeHTOB MacCHBa C 1, To eCTh B MaCCHUBE U3 n 3JIEMEHTOB IIEPBEIM
CUUTAETCSI array[1l], a IIOCIIE€OHUM — array[n].

9TOT 3alpocC BEIAAET 3apIljiaTy BCEX COTPYOHUKOB B TPEThEM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qguarter
10000
25000
(2 rows)

MBI TakXkKe MOKEM II10JIy4aTh OOLIYHEIC IIPAMOYTOJIbHBIE CPEe3bl MaCCHBA, TO €CThb IIOOMACCHBEIL.
Cpe3 MaccuBa 0003Ha4daeTcs KakK HHXHAG-TPAHHUIA: BEPpXHId—rpanuga O OOHOU HJIM HECKOJIbKUX
pa3MepHocTel. Hampumep, 3TOT 3a0poC NOIydYaeT NepBhIe ITYHKTH B Fpa(bI/IKe Bumnia B nepsbie OBa OHA
HeOenu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu omHa uM3 pa3MepHOCTeM 3allicaHa B BUAE Cpe3a, TO eCTh COOEepPXKUT ABOeTOuYMe, TOrZa cpe3
pacrupocTpaHsaeTCsa Ha BCe pa3MepHOCTH. Ecnu pu 3TOM OJit pa3MePHOCTU YKa3bIBAeTCS TOJIBKO OTHO
yuco (6e3 IBoeToYusI), B Cpe3 BOUOYT 911eMeHT oT 1 o 3amaHHOro HoMepa. Hampumep, B 3ToM npuMepe
[2] OymeT paBHO3HAYHO [1:2]:
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SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting, lunch}, {training, presentation}}
(1 row)

Bo n36exxaHne OyTaHUIE C OOpallleHueM K OOHOMY 3JI€MEHTY, CPe3hl IydIle BCeTrha 3alliChIBaTh STBHO
IJIS BCeX U3MEepeHul, HanpuMep [1:2] [1:1] BMecCcTo [2] [1:1].

3HauyeHusd HHXHI 9 —IPaHuna u/unu BepxHgd—-rpaHmuia B YKAa3aHUU CpPe3a MOXHO OIIYCTHUTL; OIIYIII€eHHas
rpaHUIla 3aMeHSIeTCSA HUXKHUM UIIU BEPXHUM IpeneioM UHAEKCOB 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)

Brlpaxkenue obOpallleHHsI K 3JIeMeHTy MaccuBa Bo3BpatuT NULL, ecnm camM MacCcuB WM OOHO U3
BEIpaXKeHUM HMHOeKcoB 3jieMeHTa paBHBI NULL. 3uauyenre NULL Tak»ke BO3BpalllaeTCs, €CJIM UHIEKC
BBIXO[IUT 3a T'PAaHUIIEI MacCHUBa (3TO He cumuTaeTcs omubKkoi). HanpumMmep, ecnu schedule B HACTOSIIEe
BpeMsI MMeeT pa3MepHOCTH [1:3][1:2], pe3ynbraToM obOpalleHusi K schedule[3][3] O6ymer NULL.
ITogo6HEIM oOpa3oM, mpu oOpalleHMu K 3JIEMEHTY MacCChBa C HENPaBUILHLEIM YHCJIOM WHIEKCOB
Bo3BpamaeTcsts NULL, a He ommru6xka.

Ananoruyso, NULL Bo3BpalmaeTcsi mpu oOpallleHuu K Cpe3y MaCCHUBa, €CJIM cCaM MacCCHUB HJIM OJHO U3
BHIpa’KeHUH, OIIpeNengiolnX UHAEeKCH 971eMeHToB, paBHL NULL. OgHako B Apyrux ciydasx, HallpuMep,
KOra TpaHUILI Cpe3a BEIXOOAT 3a paMKM MaccuBa, Bo3Bpamlaetrca He NULL, a mycrtoit maccus (c
pa3mepHocThi0 0). (Tak CIOXKHIOCH UCTOPUYECKHM, YTO B 3TOM CPE3hl OTJIHMYAIOTCA OT OOpallleHu#d K
OOBIYHEIM 37ieMeHTaM.) Eciu 3ampoIlleHHEIN cpe3 IepecekaeT I'PaHUIIBI MacCHBa, TOT{Ia BO3BpAIlaeTCs
He NULL, a cpe3, COKpalléHHbIHN 10 00J1aCTH IepecedeHus.

TGKYI.T.[I/IG Pa3MepPHl 3HAaYEHUA MaCCluBa MOZKHO IIOJIYYHUTE C IIOMOIIIBIO (bYHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BHIOAE€T pe3yiabTaT THUIIA text, YTO yOOOHO CKOpee @S JOOei, YeM [OJs IIporpaMM.
Pazmephsl MaccuBa TaKxKe MOXKHO MOJIYYUTh C IIOMOIIBIO QYHKIUY array_upper ¥ array_lower, KOTOPHIE
BO3BpPAIIal0T COOTBETCTBEHHO BEPXHIOK M HUZXKHIOIO I'PDAHUITY IOJI YKa3aHHON Pa3MEpPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)

array_length BO3BpallaeT YHCJIO IJIEMEHTOB B YKa3aHHOﬁ Pa3MEepPHOCTH MaCCHBa:
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SELECT array_length (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpallaeT o0Iee YUCJIO 3JIEMEHTOB MacCCHUBa IO BCeM u3MepeHusIM. OPakKTUYECKU 3TO
YUCJIO CTPOK, KOTOPOE BEPHET QYHKIIUS unnest:

SELECT cardinality (schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MaCcCUBOB

3HaueHWe MacCHuBa MOXKHO 3aMEHUTh ITOJTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_gquarter '{25000,25000,27000,27000}"

WHERE name = 'Carol';

HJIN UCIIOJIb3YS CUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter ARRAY [25000,25000,27000,27000]

WHERE name = 'Carol';

Tak>ke MOKHO U3MEHUTH OJUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_quarter[4] = 15000
WHERE name = 'Bill';

WUJIN Cpe3s:

UPDATE sal_emp SET pay_by_quarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 93TOM B YKA3aHHHU Cpe3a MOXKeT OBITH OIIYUIeHA HHXHI9—I'OAHHA U/UIU BepxHAg—rpanuya, HO TOJIBKO
onst MaccuBa, otnugHoro oT NULL, u nMemwIero HeHyneByl0 Pa3MepPHOCTh (MHaYe HEM3BECTHO, KaKue
TpPaHUYHEBIE 3HAYEHU S JOJIXKHEI IOACTaBISITHCSI BMECTO ONYIIIEHHBIX).

CoxpaHEHHBEIN MaCCUB MOXKHO pPaCIIUPUTh, ONpPENesiuB 3HAUEHUsS paHee OTCYTCTBOBABIINX B HEM
31meMeHTOB. [Ipu 3TOM BCe 3JIeMEHTHI, paclojlararmwlluecss MeX[Ay CYIIeCTBOBaBIIMMU paHee U
HOBHIMHU, npuHHManT 3HadeHus NULL. Hampumep, ecnu MacCuB myarray COOEPKUT 4 SI€MEHTa,
IIocjie IIpUCBaVBaHUsA 3HAUYeHUS 3JIeMEeHTY myarray[6] ero OnuHa OymeT paBHa 6, a myarray[5]
oymetr comepxkaTk NULL. B Hacroslllee BpeMsa nogo0HOe pacIIUupeHue NOONepKUBAETCS TOJIBKO IJIS
OOHOMEPHBIX, HO He MHOTOMEPHEIX MaCCHUBOB.

OHpeHeHHH 3JIEMEHTEHI II0 MHOEeKCaM, MO2KHO CO34aBaTh MACCHBEI, B KOTOPEIX HyMepallusd 3JIEMEHTOB
MOXKeT HauMHATLCsA He ¢ 1. Hampumep, MOXKHO IIPHCBOMTL 3HAYEHHE BBHIPAXKEHHUIO myarray[-2:7] H
TakKuM 06pa3oM cO3TaTh MACCHUB, B KOTOPOM OYIOYT 9JIEMEHTHI C MHOEKCaMU OT -2 [0 7.

3HayeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluu, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?

{1,2,3,4}

(1 row)

SELECT ARRAY[5,6] || ARRAY([[1,2],1[3,41];
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?column?

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

OnepaTop KOHKATE€HAllUM II03BOJId€T BCTABHUTL OOWH 3JJIEMEHT B Ha4aJI0O UJIX B KOHEL OOHOMEPHOIO
MaccuBa. OH TakKXkKe MOXKET IIPHUHATH OBa N-MEPHBIX MaCCHBa UJIM MaCCHBEBI pa3MepHOCTeﬁ N#; N+1.

Korpa B Hauvano Ujad KOHEI] OOHOMEPHOI'0 MaCCHBa BCTaBJIAE€TCAd OOWH JJIEMEHT, B 06pa3OBaHHOM B
pe3yibTaTeé MaCCUuBe 6YJI6T Ta K€ HUXKHA4 I'PaHWIla, 9YTO U B MaCCHUBe-OIIepaHge. HaHpHMep:

SELECT array_dims(1 || '"[0:1]={2,3}'::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims (ARRAY[1,2]
array_dims

w
N
~e

[1:3]
(1 row)

Korpma ckmapbiBatoTCSI Ba MaCCUBa OOMHAKOBHIX PAa3MEPHOCTEM, B PE3y/IbTAaTE COXPAHSETCS HUKHSIS
TpaHWIla BHEITHEW PAa3MEPHOCTH JIEBOTO OTlepaHaa. BEIXOOHOM MacCHUB BKTIOYAET BCE 3JIEMEHTHI JIEBOTO
omnepaHfa, II0cjie KOTOPHIX 100aBIsI0TCS BCe 9JIeMeHTH 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],[7,8]1,[9,011);
array_dims

[1:5]1[1:2]
(1 row)

Korpa k MaccuBy pa3MepHOCTH N+1 Clepeny UM C3anu Ho0aBIseTCs N-MEPHBIM MaCCHUB, OH BCTABIISIETCS
QHAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBbIJIO omMcaHO BhIme). JIt060# N-MepHHIH
MacCCUB 10 CyTH SIBIIETCS 3JIEMEHTOM BO BHENIHEU pPa3MepPHOCTH MaCCUBa, UMEKIIET0 pa3MepPHOCTh N
+1. Hanpuwmenp:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakKe MOKHO CKOHCTPYUPOBATh C IOMOIIBLI0 (YHKIIUN array_prepend, array_append H
array_cat. IlepBbie OBe GYHKIMKM MOOANEPXKUBAIOT TOJIBKO OOHOMEPHBIE MACCHUBHl, a array_cat
noagepKuBaeT U MHOroMepHBIe. HECKOTBKO TPUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
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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 IIPOCTRIX CIIy4YasaXx O CAHHBIN BHIIIIE OIIepaTOop KOHKATEeHAIUH IIPEeJIIOYTUTEJIbHEE HEIIOCPEOCTBEHHOT' O
BBI3OBa 3THUX ®YHKHHﬁ.(DﬂHaKO TaK KaK OIlepaTOp KOHKATEHAllMU IIePperpyKeH OJId PeIlIeHHud BCeX
TpéX 3ada4, BO3MOZXKHEBI CUTyallUH, KOI'da4d JIy4Ille IIPDHUMEHHUTh OOHY H3 3THUX d)YHKHHfI BOo m3bexxaHMe
HeOHHO3HaqHOCTH.HaHpHMep,paCCMOTpHT&

SELECT ARRAY([1, 21 || '"{3, 4%}'; —— HEeTHUIHU3HUPOBaAHHAY CTPOKAa BOCIPHHHUMaAETCYd KakK MAaCCHB
?column?
{1,2,3,4}

SELECT ARRAY[1, 21 || '7'; —— Xak u sTa

ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u 6ykxBanbHuE NULL
?column?
{1,2}
(1 row)
SELECT array_append(ARRAY[1, 2], NULL); —— B5TO MOT'IO HMMETLCY B BHIOY Ha CaMOM JIene

array_append

{1,2,NULL}

B mokaszaHHBIX IIpUMeEpax aHaIM3aTOpP 3alpoca BUOHUT LEI0YMCIIEHHBIM MAaCCHUB C OOHOM CTOPOHEI
orepaTopa KOHKaTeHAIlMd M KOHCTAHTY HEONPENENEHHOr0 TUMa C aApyroi. CornacHO CBOMM IIpaBUjIaM
pas3pelieHus THUIIa KOHCTAHT, OH IIOJIaraeT, YTO OHA MMEEeT TOT XKe THII, YTO M OPYro¥d olepaHd — B
IaHHOM CIIy4ae eI0YnCIeHHBIN MaccuB. [Io3ToMy IIpefIonaraeTcsi, 9YTo olepaTop KOHKaTeHaIuu 30eCh
MIpenOcTaBIaeT PYHKIIMIO array_cat, a He array_append. ECIIH 3TO pellleHle OKa3hIBAeTCsS HEeBEPHEIM,
ero MOXKHO CKOPPEKTHPOBaTh, HPHUBENsS KOHCTAHTY K THUIIy 3JIeMEHTa MaCCHBA; OJHAKO MOXKET OHITh
JIydille STBHO MCIOJIb30BaTh PYHKIINIO array_append.

15.5. Mouck 3HaYeHUU B MaccuBax

YToOBl HAWTH 3HAYEHNE B MacCHBEe, HeOOXOOUMO IPOBEPUTH BCE €TI0 3JIEMEHTHI. DTO MOXKHO CHelaTh
BPYYHYIO, €CJIU BBl 3HAaeTe pa3Mep MaccuBa. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_qgquarter[1l] = 10000 OR
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pay_by_qgquarter[2] = 10000 OR
pay_by_qgquarter[3] = 10000 OR
pay_by_qgquarter[4] = 10000;

OJZ[HaKO C OOJIBIIIMM MacCCHBAMHU 3TOT METO CTaHOBUTCA YTOMUTEJIBHBIM, U K TOMY 2k€ OH He pa60TaeT,
KOorJa pasMep MacCuBa Heu3BeCTeH. ANbTepHATUBHBEIN IOOX0[ omrcaH B Paznerne 9.23. [lokasaHHBIN
BRIIIIE 3aIIPOC MOXKHO OBLIJIO IeperucaTh Tak:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_gqguarter);
A Tak MOKHO HaWTH B TabGJIHIle CTPOKH, B KOTOPLIX MaCCHUBEI COOEePKaT TOILKO 3HaYeHus:, papueie 10000:

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_quarter);

Kpome Toro, mns ofOpalmeHus K 3JIeMeHTaM 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_quarter([s] = 10000;

9rta byHKINA onucaHa B Tabnuie 9.59.

Takke wHCKaTh B MacCCUBe 3HA4YeHUS MOXKHO, WHCIOJIbB3yS OIepaTop &&, KOTOPHIM IIPOBEPSET,
IIepeKphIBaeTCs JIU JIEBHIM OIepaHp C npaBbiM. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_qgquarter && ARRAY[10000];

9TOT U gpyrue onepaTopsl Ajisi paboTH C MaccuBaMu onucaHbl B Pasmerne 9.18. OH MoXKeT ObITh YCKOPEH
C IIOMOIIIBIO ITOAXOASIIEro UHAEeK Ca, Kak onucaHo B Pazmerne 11.2.

BEI Takke MOXKeTe UCKaTh OIpeNenéHHble 3HAaYEeHNU B MaCcCUBEe, UCIIOIb3ysd QYHKIIUYU array_position
U array_positions. IlepBast GyHKIIMS BO3BpAIlaeT MO3UIINIO IEPBOT0 BXOXKOEHUS 3HAUEHUS B MacCUB,
a BTopas — MaCCHUB IIO3UIIMM BCEX ero BXOXKAeHuu. Hanmpumep:

SELECT array_position (ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_positions

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

IToocka3ka

MaccuBsl — 3TO He MHOXKECTBa; HEOOXOOMMOCThH IIOKMCKAa OIPeNesIEHHEIX 3JIEMEHTOB B MacCHUBe
MOXKeT OBIThb IIPM3HAKOM HEyHAaYHO CKOHCTPYWPOBAHHON 0a3bl HaHHBIX. BO3MOXKHO, BMECTO
MaccCHBa JIydIlle KMCIIOJIb30BaTh OTHENbHYIO TAaOJHIy, CTPOKM KOTOPOU OYOyT comepKaTh HaHHBIE
5JIEMEHTOB MacCCHBa. OTO MOXKeT OBITH JIydllle M [OJig IIOMCKa, U Oy paboThl ¢ OGOJIbIINM
KOJINYEeCTBOM 3JIEMEHTOB.

8.15.6. CUHTaKCUC BBOAUMbLIX U BbIBOAUMbIX 3HA4Y€HUA MacCCUBa

BHeltHee TEKCTOBOe IIpefCcTaBjieHHWe 3HAa4YeHWS MacCuBa COCTOUT U3 3allUCU 3JIEMEHTOB,
UHTEPIIPETUPYEMBIX II0 MpaBuUiiaM BBOMA/BRIBOMA [JISI THIIA 3JIEMEHTa MaccuBa, M OQOpPMIIEHUS
CTPYKTypBl MaccuBa. OGopMiIeHHe COCTOUT u3 (UTYPHHIX CKOOOK ({ M }), OKPYKAIIIUX 3HAUYEHHE
MacCHBa, M 3HAKOB-pa3efiuTenell MeXay ero 3jieMeHTaMHu. B KauecTBe 3HaKa-pasmenuTesisi 0OLIYHO
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HUCHIOJIB3YyeTCsT 3amsATas (,), HO 3TO MOXKeT OBITh M OPYTrOod CHUMBOJ; OH OIIPedessieTcs IIapaMeTpoM
typdelim [OjI THUIIAa 3JIeMEHTa MaccuBa. i CTaHOapTHBIX TUIIOB [OAHHBIX, CYLIECTBYIOIIUX B
ouctpubytuBe Postgres Pro, pasgenureneM siBIsieTcs 3ansiTas (, ), 3a UCKJIIOUEHUEM JIUIIb THUIIA box, B
KOTOPOM pa3fesiuTesib — TO4YKa C 3amsAaTol (;). B MHOrOMEpHOM MacCHBe y KaxKaol pa3MepHOCTHU (pPsm,
TIJIOCKOCTh, Ky0 U T. I.) eCTh CBOM YPOBEHb (PUTYPHBEIX CKOOOK, a COCEeIHNE 3HAUEHUs B QUTYPHBIX CKOOKax
Ha OMHOM YPOBHE [IOIKHBI OTHENSITHCS Pa3OeuTEeIsIMU.

OyHKIIUS BhIBOJA MacCHUBa 3aKJII0YaeT 3HauUeHHUe 3JIeMeHTa B KaBBIUKHU, €CIIH 9TO IyCTasi CTPOKa MIIH
OHO COIEPXKUT (PUTYpPHBIE CKOOKH, 3HAKU-PA3AEIUTEIH, KABEIYKHA, 00PaTHYIO KOCYIO YepTy, IIPO0eTbHBIN
CHMBOJI WUJIM 3TO TEKCT NULL. KaBBIUKH U 06paTH85{ KOCad 4YepTa, BKJIIOUEHHLIE B TaKue 3HA4YeHusd,
peoOpa3ylTCs B CIIEIIIOCIeN0BaTeIbHOCTh C 0OPATHOM KOCOM 4uepToH. [IJIs YHUCJIOBBIX TUIIOB HaHHBIX
MOZKHO PACCHHUTHEIBATE Ha TO, YTO 3HA4YE€HHsSA HHUKOI'la He GYJIYT BEIBOOUTHCA B KaBBIYKaAX, HO OJId
TEKCTOBBEIX THUIIOB CJIEOAyeT OBLITH TOTOBBIM K TOMY, 4YTO BEIBOOUMOE€ 3HAaYEHUE MAaCCHBA MOXKET COOEeP2XKaTh
KaBBIYKH.

ITo ymMon4yaHuIO HHXKHSS T'PAaHHUIIA BCEX Pa3MEpPHOCTEeN MacChBa paBHa OgHOMY. UTOOBI IIPEICTaBUTH
MAaCCHUBHI C IPYTUMU HUKHUMU T'PaHUIIAMU, IIeped COOepP>KUMBEIM MaCCHBa MOXKHO yKa3aThb AMama30HbI
uHOeKCcoB. Takoe odopmieHne MacCHuBa OyHoeT comepzKaTh KBampaTHEIE CKOOKM ([]) BOKPYTI HUXKHEH
U BepxHeM TIpaHUIl KaxXKIOoM pa3MepPHOCTU C [ABOeTodYHeM (:) MeXAy HHMH. 3a TaKUM YKa3aHUEM
pPa3MepHOCTHU cjiemyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1[-21[3]1 AS el, f1[1]1[-11[5] AS e2
FROM (SELECT '"[1:1]1[-2:-111[3:51={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

Hpoue,uypa BEIBOJAa MaCCHBa BKIIIOHAeT B PEe3YJIbTaT ABHOE YKa3aHue paBMepHOCTefI, TOJIBKO €CJIn
HHUXXHAA 'PaHUIla B OIHOM HUJIM HECKOJIBKUX Pa3sMEepHOCTAX OTJIIMYaeTCsA OT 1.

Ecnu B KadecTBe 3Ha4YeHUs 3JIeMeHTa 3afaéTcs NULL (B j1:000M perucrpe), 3TOT 3JIEMEHT CUHUTAEeTCs
paBHEIM HerocpencTBeHHO NULL. Ecnu ke OHO BKIIIOYaeT KaBHUKM WM 00paTHYIO KOCYIO 4YepTy,
97IeMEHTY HpHCBauBaeTCs TeKcToBas cTpoka «NULL». Kpome Toro, miast o6paTHOM COBMECTHUMOCTHU C
Bepcusamu PostgreSQL go 8.2, mapameTp KoHuUrypaiuu array nulls MOKHO BEIKJTIOUUTE (IIPHCBOUB €MY
off), 4TOOBI CTPOKHU NULL He BOCOPUHMMAJMCh KaK 3HadeHuss NULL.

Kak OpvIJTO TOKa3aHO paHee, 3amMChIBasi 3HAYEHWE MacCCHUBa, JTIIO00M €ro 3JMeMEHT MOXKHO 3aKJIIYHUTh
B KaBBIYKHU. ITO HYMNCHO HOejlaTh, ecnu mpu pa3bope 3HaAYEHUS MaccuBa 0e3 KaBHUEK BO3MOXKHA
HEOHO3HAYHOCTh. HampuMep, B KaBHUKM HEOOXOOUMO 3aKTI0YaTh 9JIEMEHTH, CofepKaime GurypHoie
CKOOKM, 3amsTyi0 (MM pa3mesuTeNb, ONMPENEIEHHBIM O JaHHOTO THIAa), KaBLIYKHM, 0OPATHYIO KOCYIO
4YepTy, a TakKXke TpoOesbHbIE CUMBOJIBI B Haudajie WM KOHIE CTPOKU. IIyCTBIE CTPOKHU U CTPOKH,
comepXKalye OFHO CJIOBO NULL, TAKyKe HYZKHO 3aK/II049aTh B KABBUYKU. UTOOH BKJIIOYUTH KaBBIYKU WU
00paTHYIO KOCYIO Y4ePTy B 3HaUYeHUE, 3aKII0YEHHOE B KABRIUKY, 100aBbTe 00PATHYIO KOCYIO YEePTYy IIepe[
TaKuM CUMBOJIOM. C Opyro¥ CTOPOHEI, YTOOH 000MTHCEH 6€3 KaBHUYEK, TAKUM SKPAaHUPOBAHUEM MOXKHO
3alIUTUTH BCE CUMBOJIBI B JTaHHEIX, KOTOPEIE MOTYT OBITH BOCHPUHSTHI KaK YaCTh CHHTAKCHCA MacCHUBa.

Ilepen OTKpHIBAIOIIEH ¥ TOCHE 3aKPHIBAIOIIEH CKOOKM MOXKHO HOOaBISATH IIPOOETbHBIE CHMBOJIBL.
ITpoGesnpl TakzKe MOT'YT OKPYXKaThb KaxKOyl0 OTHOEJIbHYI0 CTPOKY 3HadeHWs. Bo Bcex ciydasx TaKue
mpobeTbHbIE CUMBOILEI UTHOPUPYIOTCsI. OmHAKO BCe MPOOesIbl B CTPOKAaX, 3aK/IIOYEHHBIX B KABBIUKY, UJTH
OKPYKEHHBIE HE TTPOOEIbHEIMY CUMBOJIAMH, HAITPOTUB, VYU THIBAIOTCS.

IToogcka3ka

3amuceiBaTh 3HAYEHUS MaCCHBOB B KoMaHmax SQL uacTto OblBaeT ymoOHee C IIOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompasmenm 4.2.12). B ARRAY OTHeNbHBIE 3HAYEHHUS 3JIEMEHTOB
3amKCHIBAIOTCS TaK XKe, KaK eciu Obl OHU He OBIJIM YJIeHaMH MaCCHBa.
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8.16. CocTaBHbIe TUNbI

CocmasHol mun IpencTaBiIsieT CTPYKTYPY TaOJIUYHOM CTPOKHU MJTH 3AIIMCH; II0 CYTH 3TO IIPOCTO CIIMCOK
WMEH II0JIEN ¥ COOTBETCTBYIOIIUX THITOB aHHLIX. Postgres Pro mo3BonsieT HCIOTb30BaTh COCTABHEIE THUIIHI
BO MHOTOM TaK ke, KakK ¥ IPOCTHIE TUITHL. HamrpuMep, B onpeneneHuu TabIUIlEl MOKHO 00BSIBUTh CTOJIOEI]
COCTaBHOTI'O THUIIA.

8.16.1. ObbABNIeHUe COCTaBHbIX TUNOB

Huxe IIPUBENEHEI OBaA IIPOCTHIX IIPMMeEpPa olipenesleHnusa COCTAaBHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CUHTAKCHUC OYEHb IOX0XK Ha CREATE TABLE, 3a HCKJIIOYEHHWEM TOTO, YTO OH MHOIyCKaeT TOJIbKO
Ha3BaHUS TOJIE M WX TUMH, KaKWe-mub0o OorpaHWYeHus (Takue KakK NOT NULL) B HACTOSIIEE BpeMs
He TOAAepKUBAIOTCS. 3aMeThTe, YTO KJII0OUEBOE CJIOBO AS 3[0eCh MMeeT 3HaueHue; 6e3 Hero cucrema
OymeT cUMTaTh, YTO MOOPA3yMeBaeTCs APYTo¥ THIl KOMAHOHR CREATE TYPE, M BBEIOACT HEOXHUMAHHYIO
CUHTAKCUYECKYIO OIINOKY.

OHpeJ:[eJ'II/IB TaKHe€ TUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B Ta6HI/IHaX:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);
Uy QyHKIIUIX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $l.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcskuii pa3, Korma co3maéTcs Tabiuila, BMECTe C Hell aBTOMATHYeCKH CO3HA€TCS COCTaBHOM THII,
MIPEeOCTaBJIAIONINN THUII CTPOKH TabNHIL, MMEeHEeM KOTOoporo OymeT uMs Tabmnuiel. Hampumep, mpu
BEITIOJTHEHUH KOMAaH/HI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

6YJIGT CO3[aH COCTaBHOM THII inventory_item, B TOYHOCTH COOTBeTCTBYIOH.II/Iﬂ TOMY, 49TO OBLIT MOKA3aH
BEIIIIE, ¥ UCIIOJIb30BATh €0 MOXKHO TakK XKe. 3aMeThTe, UTO B TeKymefI peann3anuvm eCTb OOMH HEOOCTATOK:
TaK KaK C COCTaBHBEIM THUIIOM HE MOT'YT OBITH CBSI3AHBI OrpaHN4Y€eHNs, OIINCaHHEIE B OIIpEedeJIEeHU N TaﬁJII/ILIBI
OTPaHUYEHUA He NPUMEeHAMCA K 3HaYeHUAM COCTAaBHOI'O THUIIA BHE TaGHI/IHLI. (B HeKOTOpOfI CTeIlIEeHHu
3TO MOXHO OGOfITPI, UCIIOJIB3yAd B COCTABHBIX THUIIAX IOMEHHEL. )

8.16.2. KOHCTpyupoBaHue COCTaBHbIX 3HA4Y€HUN
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YToOHI 3amicaTh 3HaUeHue COCTAaBHOTO THIIA B BU[I€ TEKCTOBOM KOHCTAHTEI, €T0 IIOJISI HY2KHO 3aKJIIOYUTb
B KPYTIJIbIE CKOOKH U Pa3neilinTb UuX 3allATBEIMUA. 3HaueHHe JTI000T0 MOJIT MOXKHO 3aKJIIOYUTH B KaBBI4YKH,
d €CJIK OHO COOEP2KUT 3allsAThie NN CKO6KI/I, 9TO OejiaThb 00s13aTeJIbHO. (Honpo6Hee 006 aTOM TOBOPHUTCHA
Huxe.) Takum o6pa30M, B O6H.I€M BHU€ KOHCTaHTa COCTAaBHOI'O THUIIA 3allMCHIBAETCHA TakK:

'( sHauvewwmel , BHaueHHeZ , ... )'
Hampumep, 5Ta 3a0uck:
'("fuzzy dice",42,1.99)"

OymeT DOIyCTHUMOM MJIS OMMCAHHOTO BHIIIE THUMNA inventory_item. YToOw mpucBoutsh NULL omHOMY M3
IoJiel, B COOTBETCTBYIOIIEM MeECTe B CIIMUCKEe HY>KHO OCTaBUTH IIycToe MecTo. Hanmpumep, 5Ta KOHCTaHTa
3apmaet 3HaueHue NULL gns TpeTbero momns:

"("fuzzy dice",42,)"
Ecnu ke BMecTo NULL TpebGyeTcst BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3alKCaTh Mapy KaBHYEK:
|l ( mwn , 42 , ) |l

3mech B IEPBOM II0JI€ OKaxKeTCs ITycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTaHTH MacCHBOB Ha CaMOM fejle IIPefCcTaBiIsiioT cOO0M BCero JIUITL YaCTHHIN clydan
KOHCTaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPUHUMAETCS KaK CTPOKa
U IepemaeTcs Ipollenype IpeoOpa30BaHUsS COCTABHOI'O THHa. IIpu 3TOM MoKeT nOTpeboBaThCA SBHO
yKasaThb THII, K KOTopoMy OyneT IprBeneHa KOHCTaHTA.)

3HauyeHMusI COCTABHBIX TUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YS CUHTAKCHUC BhEIPAXKEHHUA ROW. B
OOJIBITUHCTBE CJIy4a€B 3TO S3HAYUTEJILHO IIPOIe, 4YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KaK IIPU 3TOM
HEe HY2KHO 0ECIIOKOUTHLCS O BIIOKEHHOCTU KaBbIYeK. MEl yYXKe 06CY}KJI8.J'II/I 9TOT METOMO PaHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('"', 42, NULL)

KmnroueBoe ctoBo ROW Ha camoM fefie MOXKET OBITE H806ﬂ3aTeHLHBIM, €CJIN B BEHIPA2KEeHHUHU OIIPpeneIa0TCA
HECKOJIBKO IIOJIEM, TaK YTO 9Ty 3aIllUCh MO2XKHO YIIPDOCTUTH OO:

('"fuzzy dice', 42, 1.99)
('', 42, NULL)

CuHTaKCHC BhIpaxkeHus: ROW 6oree moapoOHo paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpaweHue K COCTaBHbIM TUNAM

Y1006 00PATUTHCS K ITOJII0 CTOJIOIIa COCTABHOTO THIIA, ITOCJIE UMEHHU CTOJI0IAa HyXKHO J00aBUTh TOYKY
¥ UM II0JIsI, TOH00OHO TOMY, KaK YKa3bIBAaeTCs CTOIOeIl mociie uMeHu Tabnunel. Ha camoMm mene, aTu
oOpaIllleHusT HeOTJIMYUMEI, TaK YTO YacTO OLIBAaeT HeOoOXOOMMO MCIIOIb30BaTh CKOOKH, YTOOLI KOMaHaa
Oblla paloOpaHa MpaBUIbHO. Hampumep, MOXKHO IIONBITATHCSA BHIOPATL IIOJEe CTOJOIla M3 TEeCTOBOH
TaOIUIEI on_hand TaKUM 00pPa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho aTo He 6ymeT paboTaTh, TaK Kak corjiacHo mpasuiaaM SQL uMs item 37€Ch BOCIPUHMMAETCS KaK UM
TabIuITkl, a He cTosb1a B Tabnuile on_hand. IT09TOMYy 9TOT 3aIpoC HYKHO IIEpPeIucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
60 yKa3aTh TakXke U UMs TabIuIbl (HaopuMep, B 3alIpoce C MHOTUMH TabiIuilaMiu), IPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OymeT ITPaBUILHO MHTEPIPETUPOBAH KaK CCHIJIKA Ha CTOI0ell item, U3
KOTOPOTO BLIOMPAETCS MmoJie.

IIpu BHIOOPKE MOJIA M3 3HAYEHHS COCTABHOI'O THIIA TAaKXKe BO3MOXKHEBI MONOOHBIE CHHTAKCUYECKHE
Ka3ycel. Hampumep, 4TOOH BHIOpATh OOHO IIOJIe M3 pel3yiabTaTa (QYHKIIMH, BO3BpAIlAOIell COCTaBHOE
3HaYeHue, MoTpedyeTcss HalmucaTh YTO-TO ITOJO0HOe:
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SELECT (my_func(...)).field FROM ...

Be3 gomnomHUTEIbHEIX CKOOOK B 9TOM 3aIIpoCe MPOU30UIET CUHTAKCUYecKas olnbka.

CroemnuanbHOe UHMS TOJII * O3HA4YaeT «BCe TMOoJsA»; noapobHee 00 3TOM pacCKa3biBaeTCs B
ITogpa3zmene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxe mpuBefeHBl HPUMEPH ITPABUILHBIX KOMAaHI H00OaBJIEHWS W M3MEHEHMS 3HAa4YeHUM COCTaBHBIX
cTos16110B. [TepBEIe KOMAHIOB UJUIIOCTPUPYIOT moOaBJIeHWE UIIW N3MEHEHHME BCEro CToJIoma:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIepBOM IIpHMepe OIYIINeHO KJIIoueBOe CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATh HIIH
OTCYTCTBOBATh OHO MOZXKET B oboux ClIy4dasx.

MgbI MOKEM U3MEHUTh TaKXKe OTOEIbHOE II0JIe COCTaBHOTO CTOJ'[6LIa:
UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, UTO IIPK 9TOM He HYKHO (4 Ha caMOM [eJle Jaxke Hejb3s) 3aK/I04YaTh B CKOOKM UM CTOJIOIa,
crenymooIee cpal3y 3a IpeniokeHnueM SET, HO B CCHIJIKE Ha TOT e CTON0eI] B BEIPakKeHUU, HaXOISaIIeMCs
110 ITPaBYIO CTOPOHY 3HAaKa pPaBEHCTBA, CKOOKU 00s3aTeIbHHL.

M MBI TaKXe MOXKeM YKa3aTh II0JId B Ka4eCTBe LIeJIM KOMaHObL INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mpu 3TOM MBI He YKaxkeM 3HaYeHus OJIs1 BCEX I10Jied cTonb11a, OCTaBIIMECS IT0JIsI OYOYT 3alOTHEHEI
3HaueHusamu NULL.

8.16.5. Mcnonb3oBaHue COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBIMHU THUIIAMU B 3allpoCaX CBsA3aHEI 0COOEIe IIpaBHJla CMHTAKCHCa U IIOBEOEHHUE. Gl IIpaBHJIa
06p8.3y10T II0JIe3HbI€ KOHCTPYKIIMHU, HO OHU MOT'YT OBITH HEOYEBUOHLEIMU, €CJTH HEe ITIOHUMATh CTOSALIYIO 3a
HUMHU JIOTHUKY.

B Postgres Pro cchiika Ha uMst TaOMuIBl (MM €€ IICEBOOHMM) B 3aIlPOCe II0 CYTH SIBJISIETCS CCBHLIIKOM
Ha COCTaBHOE 3HAa4YeHMe TEeKYyIIel CTPOKU B 3ToM Tabnuile. HanpuMep, umest Tabnuny inventory_item,
l'IOKaSaHHy}O BEIIIIE, MBI MO2KEM HaAIIuCaTh:

SELECT ¢ FROM inventory_item c;

9TOT 3alpoc BBITAET OOUH CTOJIOEIl C COCTaBHBIM 3HAUEHUEM, U €T0 pPe3yIbTaT MO2XKET OBITH TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OHAKO, YTO IIPOCTHIe HKMEeHa COIIOCTABIAIOTCS CHaYasa C MMEeHAaMHM CTOJIGIOB, ¥ TOJILKO II0OTOM
C UMeHaMH TaOJIUI], TaK YTO TAKOM pe3yJIbTaT II0JIy4aeTCsA TOJILKO IIOTOMY, YTO B TaOMIlaxX 3alpoca He
0Ka3aJIOCh CTOJIOIa C UMEHEM c.

OGH‘IHYIO 3allUCh IIOJIHOTO HMMEHHU CTOJ‘IGL[a BUOA wmMdg_TabaHIEl. HMd_CTOoa6I11a MOXKHO ITOHUMMATh KakK
npuMeHeHHe BhIOOpa ITI0JIT K COCTAaBHOMY 3HAUEHUIO TeKyIel cTpoku Tabmuiel. (M3 coobpaxkeHuit
9(hdHEeKTUBHOCTH Ha caMOM [eJjie 3TO peaan30BaHo I0-OPYyTroMy.)

Korpga MbI nHiiem

SELECT c.* FROM inventory_item c;
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TO, COTJIaCHO cTaHmapTy SQL, MBI HOXKHEI IIOJYYUTh COOEPKUMOe TaOIUIIEl, PAa3BEPHYTOE B OTHEIbHEIE
CTOJIOLIHI:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 | 1.99
(1 row)

KaK C 3aIITpoCcoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsieT Takoe Pa3BEPTHIBAHUE s JTIOOLIX BHIPA’KEHWU C COCTABHBIMU 3HAYEHUSIMHU,
XOTSI KaK ITOKa3aHO BHIIIE, HEOOXOMUMO 3aK/IIOYUTh B CKOOKM 3HaYeHHEe, K KOTOPOMY IIPUMEHSeTCS . *,
€CJI¥ TOJILKO 9TO He mpocTtoe uMs Tabmwuibl. Hampumep, ecnu myfunc () — (QYHKIUSA, BO3BpaIaiomas
COCTaBHOM THII CO CTONOIaMHM a, b ¥ ¢, TO 9TH ABa 3alpoca BHIOAAyT OOWHAKOBHEIM PE3yJbTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

IToopcka3ka

Postgres Pro ocyiiecTBisieT pa3BEPTHBaHUE CTOJIONOB (haKTUUECKHU ITePEeBOfs IIEPBYI0 GOPMY BO
BTOpYyi0. TakuM o6pa3omM, B JaHHOM IpUMepe myfunc () OymeT BEI3LIBATLCA TPU pa3a [y KaxKIoou
CTPOKH U C TéM, U C TEM CUHTAKCHUCOM. Ecnu sto goporocrodanias Q)YHKI_[I/IH U BBLI XOTUTE U30exkKaTh
JIMIITHUX BBI30BOB, 3TO OCYILIECTBUMO C TAKUM 3aITPOCOM:

SELECT (m) .* FROM (SELECT myfunc(x) AS m FROM some_table OFFSET 0) ss;

IIpennoxkenne OFFSET 0 moGaBiIeHO, YTOOBI OIMITUMHU3ATOP HEe YIIPOIall IIOA3anpoc, B pe3yiibTaTe
Yero OH MOXKeT IIpeo0pa30BaThCs B GOPMy C MHOKECTBEHHBIMHM BEI30BaMU myfunc ().

3amuch cocrasHoe_sHaueHnue. * IPUBOJUT K TAKOMY Pa3BEPTHIBAHUIO CTOJIOIIOB, KOTIa OHAa (QUTYPUPYET
Ha BepxXHEeM YPOBHE BBIXOIHOTO CIIMCKa SELECT, B CIIMCKe RETURNING KOMaHO INSERT/UPDATE/DELETE, B
npennoxenuy VALUES MM B KOHCTPYKTOPE CTPOKYU. BO Bcex ApYyTruX KOHTEKCTaXxX (BKJIIOYas BIOXKEHHEBIE
B OOHY M3 3TUX KOHCTPYKIIMI), moGaBjIeHHE .* K COCTAaBHOMY 3HAYEHHWIO HEe MEHSIeT 3TO 3HaudeHHe,
TaK KakK 3TO BOCHPUHUMAETCS KaK «BCE CTOJIOIbI» M II0O3TOMY BBEIIAETCS TO K€ COCTAaBHOE 3HAYEHHeE.
Hampuwmep, ecnu QyHKIMS somefunc () IPUHUMAET B KayeCTBe apryMeHTa COCTaBHOE 3Ha4YeHUe, 3TU
3aIIpoCkl PABHOCUJILHEL:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B o6oux ciydasx TeKyIasi CTpoKa TabJMIIH inventory_item mepenaéTcs GYHKIIUHN KaK OOWH apTyMeHT
C COCTaBHBIM 3HaueHueM. U xoTs OOIIOJIHEHUuE .* B 3TUX ClIy4asiX He UI'paeT POJIk, UCIIOJIb30BaAaTh €I0
CYHUTAETCS XOPOIINM CTHJIEM, TaK KakK 3TO SCHO yKa3hIBaeT Ha MCIIOIb30BaHWE COCTABHOTO 3HAaUYeHUs. B
YaCTHOCTH aHAJIM3aTOP 3aIlpoca BOCIIPUMET ¢ B 3aMUCH c . * KaK CCHIJIKY Ha MMSI WJIX IICEeBOOHUM TaOIHITH,
a He UMs CTOJOIA, 4TO U306aBIsgeT OT HEOMHO3HAYHOCTH; TOTOa Kak 0e3 .* HesCHO, 03HAYaeT JIh c UM
TaOIUITLI UIM UM CTOJIOIA, M Ha CAaMOM [eJjie ITPU HaJIM4YUu CTOJIOIa C uMeHeM c OymeT BEIOpPaHO BTOpPOe
MIPOYTEHHUE.

3Ty KOHIEIIINIO IEMOHCTPUPYET 1 CJ'IeJIy'IOH.II/Iﬁ IIpuMep, BCE 3alIPOCEI B KOTOPOM HeﬁCTBYIOT OOHMHAKOBO:

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 aTm mpemioxkeHHsT ORDER BY oOpalaroTcsd K COCTaBHOMY 3HAYEHHWIO CTPOKHM, BCJIENCTBUE UETO
CTPOKM COPTUPYIOTCS IIO IIpaBuiaM, onucaHHEIM B [logpasnerne 9.23.6. OGHAKO €C/IU B inventory_item
COIEPXKUTCA CTONOEI] C MMEHEM c, IEepPBHEIHM 3ampoc OyAeT OT/JIMYaThbCAd OT HOPYTHX, TaK KaK B HEM
BBITIOJTHUTCSI COPTUPOBKA TOJIBKO TI0 HaHHOMY cToJyibny. C IIOKa3aHHBIMHM BEHIIIE UMEHaMHU CTOJIOIIOB
IPEeOBIOYIINM 3allpocaM TaKyKe pPaBHO3HAUHEL CIIeOyIoIINe:
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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 mocnegHeM ciydae UCIOIb3yeTCs KOHCTPYKTOP CTPOKHU, B KOTOPOM OITYIIEHO KII0YeBOe CII0OBO ROW.)

prraﬁ 0COOEHHOCTh CHHTAKCHCA, CBsI3aHHAs C COCTABHBIMM 3HAYEHHUSIMH, COCTOMT B TOM, UTO MHEI
MOZK€eM HUCIIOJIE30BaATh (;bynguoria/szy}o 3anuch OJisi U3BIEeYEHHS II0JIsI COCTAaBHOT'0 3HAYEHHSI. ITO JIETKO
MOZKHO OOBSIICHUTH TE€M, YTO 3allUCHU none (rabuunga) U rabnwuga.none B3aUMO3aMEHSIEMEI. HaanMep,
CliegyrIinue 3aIlIPOCEl PaBHO3HAYHEL:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;

Bonee Toro, ecnu Y HacC eCTb (I)YHKL[I/IFI, IIPHMHUMalOIIasaA OOWH aPryMeHT COCTaBHOI'O THUIIA, MBI MOXKeEM
BLI3BAThH €€ B JIi000i 3amucu. Bce atu 3aIllIPOCEI PaBHOCHIJIBHBI:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

OTa paBHO3HAYHOCThL 3allUCH C IIoJieM W (YHKIHMOHAIbHOM 3alMCH II03BOJISIET MCIOJIB30BaTh C
COCTaBHLIMH THUIIAMM (DYHKIIMH, pPeau3yiollue <«BHYHCISEeMEIe MNOoJsa». [IpHM 3TOM HOPHUIIOKEHHUIO,
KUCIIONL3YIONEeMY ITOCTIeOHUN M3 IPeObIAyIIuX 3allPOCOB, He HYKHO 3HATh, YTO PAKTUYECKH somefunc —
He HACTOSIIIAH CTOJIOel] TaOGIUIIL.

ITogcka3ka

YuutriBas Takoe moBefeHue, OyOeT Hepa3yMHO JaBaTh GYHKIIWYM, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOI'O THUIIQ, TO K€ UMSs, YTO ¥ OMHOMY U3 ITOJIe¥ JaHHOTO COCTABHOTO TUIa. EC/iu BOSHUKHET
HEOOHO3HAYHOCTh, HPEAINOYTUTEJIbHEE OKaXeTCs IPOYTEeHWE HMEHM IOJIsl, TaK YTO TaKylo
dbysKUMIO HeNb3s1 OyOeT BEI3BATh 0€3 HOMOIHUTEIIBPHEIX TPIOKOB. HanmpuMep, Oi1si IPUHYIUTEIEHOTO
MIPOYTEHUSI MMEHM QYHKINWU, MOTPeOyeTCsl OOMOJHUTH 3TO MMS CXEMOH, TO €eCTh, HalucaThb
cxeMa.pyHKIHT (COCTaAaBHOE_3HAUCHHE) .

8.16.6. CMUHTAKCUC BBOAUMbBIX U BbIBOOUMbIX 3HAYE€HUMU COCTABHOIo
TMNAa

BHeliHee TEKCTOBOe IIpeACTaBJIeHME COCTABHOTO 3HA4YeHMS COCTOUT U3 3aluCU 3JEMEHTOB,
UHTEepPOpeTUPYyEeMEBIX 110 IIpaBUjiaM BBOLA/BHIBOAA OJII COOTBETCTBYIOIIUX TUIIOB IIOJIEN, U 0popMIIeHUS
CTPYKTYpPBI cocTaBHOro tuma. OdopmMmiieHHe COCTOUT M3 KPYTJIBIX CKOOOK (( M )) OKPYXKAlOIIUX BCE
3HA4YEeHUe, U 3AIATHX (,) MEXKIOy ero sajmeMeHTaMu. [IpobenbHbIe CUMBOJIBEI BHE CKOOOK UTHOPUPYIOTCH,
HO BHYTPM OHH CYHTAIOTCSA YaCTbIO COOTBETCTBYIOIIIEr0 3JIEMEHTa M MOI'yT YYHUTBIBATBCA HWIIA HeEe
YYUTBEIBATHCA B 3aBUCHUMOCTH OT IIPABUJI Hp606p830BaHI/I5{ BBOOWUMEBIX JAHHBIX OJIS1 TUIIAQ 9TOTI'O 3JIEMEHTA.
Hanpuwmep, B 3anucu:

" 42)1

mpobesnel OyOyT UTHOPUPOBATHCS, €CJIM COOTBETCTBYIOIIEE II0JIe MMeeT IEeIOYHMCIEeHHBIM TUII, HO He
TEeKCTOBBIU.

Kaxk ObI710 mOKa3aHO paHee, 3allMChiBasi COCTaBHOE 3HauUeHHe, JTII000M ero 3JIeMeHT MOXKHO 3aKIIYHUTh
B KaBBIYKH. JTO HYMCHO QOejaTh, €ClIu IIpu pa3bope 3TOro 3HauYeHHsT 0e3 KaBBIUYEK BO3MOXKHA
HEeOOHO3Ha4YHOCTh. Hampumep, B KaBEIYKK HYKHO 3aKITI0OYaTh 9JIEMEHTHI, COgepzKalllie CKOOKH, KaBBIYKH,
3amsTyIO0 UM OOPaTHYI0 KOCYI0 4epTy. YTOOH BKITIOYHUTH B IOJIE COCTAaBHOTO 3HAUEHWUS, 3aKJIIOUEHHOE
B KaBBIYKM, TaKM€ CHMBOJIBI, KaK KaBBIYKH WM OoOpaTHas Kocas 4yepTa, leped HUMHU HYKHO J0OaBUTH
o6paTHyIo Kocyio uepTy. (Kpome Toro, mpoay0IupoBaHHbIE KAaBEIYKH B 3HAUEHUH II0JI5, 3aKITIOYEHHOTO B
KaBBIYKY, BOCIIPUHUMAIOTCS KaK OOUHapPHEIE, Mogo0HOo anocTpodam B cTpokax SQL.) C gpyroi CTOPOHHI,
MOZKHO 000U THCH 6€3 KaBhIY€EK, 3alllUTHB BCE CUMBOJILI B MAaHHBIX, KOTOPHIE MOT'YT OBITH BOCIPUHSITH KaK
YacTb CHHTAKCHCa COCTAaBHOTO 3HAYEHUS, C IIOMOIIIbIO CIIELIIOCIIEOBATEIbHOCTEH.

171



Tunel JaHHBIX

3uauenue NULL B 9To# 3amucu IIPeOCTaBlIsSeTCS IIyCTHIM MeCTOM (KOTrga MeXKAy 3alAThIMU UJIN
CKOOKaM1 HeT HUKAKHUX CUMBOJIOB). YTOOR BBECTH UMEHHO IIYCTYIO CTPOKY, a He NULL, Hy2KHO HamucaThb

®YHKITMS BBEIBOIA COCTABHOTO 3HAYEHUS 3aK/Il04YaeT 3HAYeHWs TOojel B KaBLIYKH, €CHIH OHU
MIPENCTaBIISAIOT COOO0M IMyCTHIE CTPOKH, TUO0 cogepzKaT CKOOKY, 3amAThe, KaBBIYKU WX 00PaTHYIO KOCYIO
4yepTy, Tub0 COCTOAT U3 OOHUX MPoOesoB. (B mocnemHeM cioydae MOXKHO 000UTHCH 0€3 KaBhIYEK, HO OHU
moGaBNIAIOTCS A ygobounTaeMocTu.) KaBeiuku 1 oOpaTHas Kocas 4epTa, 3aKIIUYEHHBIE B 3HAUEHUS
Tmoned, mIpu BEIBOMIE MyOIUPYIOTCH.

IIpumMeuyaHnue

I[TomauTe, yTo HammcanHasd SQL-KkoMaHOa HpexXpae BCEr0 MHTEPIPETHUPYETCSI KaK TEeKCToBas
CTPOKa, a 3aTEM KakK COCTaBHOE 3HaueHWe. BcaengcTBre 3TOTO YMCIO0 CUMBOJIOB 0OPATHOM KOCOHU
YepTHl yOBAUBaeTCs (eCJIU UCIIOIb3YIOTCS CIIeINocieqoBaTenbHOCTH). Hampumep, YTOOL BBECTH B
II0JIe COCTAaBHOTO CTO/I0IIa 3HAaYEeHHUE THUIIA text C 0OPAaTHOM KOCOM YepPTOH 1 KaBhIYKaMu, KOMaHOY
HY2KHO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

Cuauasa 06paboTUuK CIelIIoCcIeoBaTeIbHOCTEH yaansieT OOuH YPOBeHb 0OpaTHOM KOCOM YePTHI,
TaK 4YTO aHAJIM3aTOP COCTABHOTO 3HAYEHUS IojiydaeT Ha Bxod ("\"\\"). B cBoio ouepens, oH
IepemaéT 3Ty CTPOKY IIPOLleype BBOAA 3HAUYEHUS TUTIA text, IIe OHa peobpa3yiorcs B "\. (Eciu
OBI MBI paboTany C TUIIOM JaHHEIX, IIPOILeypa BBOOA KOTOPOT0 TaKXKe WHTEPIPETHUPYET 00paTHYIO
KOCYI0 4epTy 0COOBIM 00pa30oM, HallpuMep bytea, HaM MOTJIO OB IOHAA0OUTHCS y3Ke BOCEMb TaKHUX
CUMBOJIOB, YTOOBI COXPaHUThL 3TOT CHUMBOJI B II0JIE COCTAaBHOTO 3HaueHus.) Bo n3bexkaHue Takoro
oyO0IMpPOBaHUSA CIIELICUMBOJIOB CTPOKU MOIKHO 3aKJII049aTh B HoJuiapsl (cM. [Togpasmen 4.1.2.4).

ITogcka3ka

3amuceiBaTh COCTaBHBIE 3HaAYeHHWss B KoMaHmax SQL uyacTo OviBaeT ymoOHee C IIOMOIIBIO
KOHCTPYKTOpa ROW. B ROW oTHmesibHBEIE 3HAUEHUS 9JI€eMEHTOB 3alHUCHIBAIOTCS TaK XK€, KaK eClTu Obl
OHHU He OBITH YJIeHaMK COCTAaBHOT'O BEIPAXKEHHUSI.

8.17. Anana3oHHbIEe TUMbI

[Inana3oHHBIE TUIIEI IPEACTaBIISAIOT [OUalla30HB 3HAYEHWM HEKOTOPOTro THIlAa HaHHBIX (OH TakKxXe
Ha3BIBaeTCI NoOdmunom puamasoHa). Hampumep, Ouama30H THUIIA timestamp MOXKET IIPENCTaBIISATH
BPEMEHHOM MHTEPBAJI, KOTHa 3ape3epBUPOBaH 3aJjl 3aceJaHui. B maHHOM ciydyae TUIIOM HaHHBIX OymeT
tsrange (COoKpalleHHe OT «timestamp range»), a HTOOTUIIOM — timestamp. IIOOTHUNO [ONXKEH OBITH
IIOJTHOCTHBIO YIIOPAOOYUBAEMEIM, YTOOLI MOXKHO OBIJIO OOHO3HAYHO OIIPENEeJInTh, I'le HaXOOUTCA 3Ha4YeHue
110 OTHOUIEHUIO K QUAIa30HY: BHYTPHU, OO UJIHU TIOCJIe HETO.

[Inana3o0HHBEIE TUNH IIOJIE3HEL TEM, UTO IIO3BOJIAIOT MPEACTaBUTh MHOXKECTBO BO3MOXKHLIX 3HAYEHUU B
OOHOM CTPYKTYpPe HaHHBIX U YETKO BHIPA3UTh TaKue MOHSITHUS, Kak IlepeceueHne quarna3oHoB. Haubomnee
OYEBUOHBIN BapHaHT UX HCIOJIb30BaHUS — IPUMEHSATh QUANa30HBI JAThl U BPEMEHU OJI COCTaBJIEHUS
pacmucaHus, HO TakzKe IOJIe3HEIMU MOTYT OKa3aThCs AMala30HEI 11eH, HHTEPBaIb U3MEePEeHUH U T. I.

8.17.1. BcTpoeHHble aMana3oHHbIe TUMNbI
Postgres Pro umeeT cnenymoiye BCTPOEHHBIE OUAlla30HHEIE TUIIHL:
* intd4range — OUAIIAQ30H IIOATUIIA integer
* int8range — OUAIIA30H IIOATUIIA bigint

®* numrange — OHAIIAQ30H IIOOTHUIIA numeric
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®* tsrange — OUAIIA30H IIOATUIIA timestamp without time zone
®* tstzrange — OUAIIA30H IIOATUIIA timestamp with time zone
* daterange — OUAIIAQ30H IIOATUIIA date

IToMuMO 3TOTO, BEI MOXKETE ONPENeNATh COOCTBEHHBIE TUIIH]; IToapoOHee 3To onucano B CREATE TYPE.

8.17.2. NMpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxneHue
SELECT int4range (10, 20) @> 3;

—— IlepexpriTHE
SELECT numrange(11.1, 22.2) && numrange (20.0, 30.0);

—— [onyuyeHue BepxHEH TI'PaHULBI
SELECT upper (int8range (15, 25));

—— BriuMcneHue nepecedyeHUd
SELECT int4range (10, 20) * inté4range (15, 25);

—— SflBudeTCd NIHU OHANA30H NYCTBEIM?
SELECT isempty (numrange(l, 5));

IToymHBIM CIMCOK OIIepaTOpPOB M (QYHKIMH, NMpeaHa3HAYEeHHBIX OJIS OUalla30HHBIX TUIIOB, MPUBEIEH B
Taonuie 9.50 u Tabmume 9.51.

8.17.3. BKsoyeHMe n UCKJIIDYEeHUe rpaHuy

JI1060i1 HellyCcTOM muarna30H UMEET [ABE I'PAHUIIBI, BEPXHIOI0 U HUXKHIOI, ¥ BKJIIOUYAET BCE TOUYKU MEXKIY
3TUMH 3HaYeHMSIMHU. B Hero Takxke MOXKET BXOOUTL TOYKa, JiexKalllasd Ha T'paHUIle, eCIU Ouala3oH
BKJIIOYAET 3Ty TI'paHuIlly. U Hao60pOT, ecyim guama3oH He BKIIOYaeT I'PaHUIly, CYUTAETCS, YTO TOUKQ,
7nexkailllas Ha 9TOU I'paHUIle, B HETO He BXOMUT.

B TekcToBOU 3amucy Ouana30Ha BKIOYEHHE HUXHEN TI'pPaHUIEIl 0003HA4YaeTCs CUMBOJIOM «[», a
WCKIIOYEHUEM — CHMBOJIOM « (». [ BepxXHeHW TI'paHUIEl BKIIIOUYeHHe 0003HAaYaeTCs aHaJllOTHYHO,
CHUMBOJIOM «]>», a UCKIJIIOUeHHEe — CUMBOJIOM «) ». (I[TogpoOHee 3TO omumcaHo B [Tompa3merne 8.17.5.)

,HJ'IH IIPOBEPKH, BKIIIOYAETCSA JIM HUXKHAA UIJIN BEPXHASA I'PAaHUIla B JHAIla30H, IIPeJHAa3Ha4Y€HEL d)YHKHI/II/I
lower_inc B upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKoHe4YHble) aMana3oHbl

HuXHIOI0 TpaHUIly AMana30Ha MOXKHO OIMYCTHUThH M ONPENESIUTh TeM CaMbIM OUAMa30H, BKITIOYAIOIIUH
BCe 3HAUYEHWs, JieXKalllie HUKEe BEepXHEeW TI'paHuIlel, Hampumep: (,3]. ITogoOGHBIM 0o0pa3oMm, eciu
He OIpefeNiuTh BEPXHIOI TPaHUIly, B [AMANA30H BOHUOYT BCE 3HAYEHWs, JIieXKall[ie BBIIIE HUKHEH
rpanunbl. Eciu Ke omymeHa ¥ HUXKHSIS, W BEPXHSAS TPAHUIB, TAaKOW AMana3oH OymeT BKIOYATh
BCE BO3MOXKHBIE 3HAYEHHUSI CBOEr0 IOATHUIA. YKa3aHWE OTCYTCTBYIOIIEH I'DAHUILI KaK BKJII0YAeMOH B
ouana3oH aBTOMATHYeCKH IIpeoOpa3yeTcs B HCKIIIOYalolllee; Hampumep, [, ] mpeobpasyercs B (, ).
Mo>XHO BOCIPUHUMATL OTCYTCTBYIOIINEe 3HAa4YeHUs KaK IIJIIOC/MUHYC OECKOHEYHOCThb, HO BCE Ke 3TO
0CO0OBIe 3HAYEHUSI OUAIla30HHOI'O THIIAQ, KOTOPEI€ OXBATBIBAIOT M BO3MOZKHEIE MOJIA IIOOTHIIa 3HAYEHUA
TITI0C/MUHYC 6ECKOHEUHOCTb.

711 TOOTUIIOB, B KOTOPEBIX €CThb IIOHATHE «OECKOHEYHOCTD>, infinity MOZXKET HCIIOJIb30BATHLCSI B
KaquTBeHBHOFO3HaquHHTpaHHHLLIIpHSTOM,HaHpHMep,BHHaHaBOH[today,infinity)(JHOHTHHOM
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timestamp He GYJIGT BXOOUTE CIIEIIMAJIbHOE 3HAYEHUEe infinity OAHHOT O IIOATHUIIA, OOHAKO 3TO 3HAYEHUue
ﬁyneTBXOHHﬂbBHHaHa3OH[today,infinity],KaKIIBHHaHa30HbI[todayJ U [today,].

HpOBepI/ITB, ommpenelieHa JIM BEPXHAA UJIM HU2KHAA I'PAaHUIId, MO2KHO C IIOMOIIIBIO (by'HK].[I/Iﬁ lower_infmu
upper_inf, COOTBETCTBEHHO.

8.17.5. Beoa/BbiBOA AMana3oOHOB
BBOJZ[I/IMOG 3HaA4YeHHue Oualla30Ha OO0JIZKHO 3aIllMChIBATHCHA B O)IHOfI u3 cnenyloumx (1)OpM:

HHXHA4d—TI'OAHHI[A, BEPXHAId4d—I'ODaHHI[a
HHXHA4d—TI'OAHHI[A, BEPXHAId4d—I'OaHHI[a
HHXHA4d—TI'OAHHI[A, BEPXHAId4d—I'ODaHHI[a

( )
( ]
[ )
[HHXHI9-IrpaHHga, BEpXHIId—TrpaHHnal
empty

Tun cko6ok (KBagpaTHBIE MJIM KPYTJIbIE) OIpPenenseT, BKIIIOUAlOTCSA JIM B OUAIlla30H COOTBETCTBYIOIINE
TPaHUIIBl, KaK OMMCAHO BHIINIE. 3aMETbTe, YTO ITOCNIemHsisT (opMa COOEPIKUT TOJLKO CIIOBO empty U
onpemenseT IMyCTOU Aualla3oH (Oualia3oH, He cogepKallliil TOYeK).

30ech muxHag-rpasxra MOXKET OBITb CTPOKOM C JOIMYCTHUMBLIM 3HAYEeHHUEM IIOATHIIA HUITH OBITH MyCTOMH
(Torma mmamal3oH OymeT 6e3 HHUXKHEU TpPaHUIBE]). AHAIOTUYHO, BepxHIg—rpadurna MOXKET 3adaBaThCs
OOHUM W3 3HAYEHUM NOATHUNA UIHU OLITH HEOIIpeaeIEHHOM (IIyCTOH).

JIro6oe 3HaYEeHMEe TPAHUIIH Auala30Ha MOXKHO 3aKJTIOUYUThH B KABHYKH ("). A eC/iu 3HAaYEHUE CONEPKUT
KpPYyTJIble WM KBafipaTHBIE CKOOKM, 3amsiThie, KAaBLIYKK MK OOpPATHYIO KOCYI0 YEepTy, MCIIOIb30BaTh
KaBBIYKKM HEOOXOOMMO, YTOOBI 9TH CHMBOJIEI HE PACCMATPHUBANIKCh KAaK YaCTh CHMHTAKCHCA OWala30Ha.
YToOB BKJIIOYWTH B 3HAYEHWE TPAHUILI OHAlla30Ha, 3aK/IIOYEHHOE B KABHIUKM, TAaKWE CUMBOJIHI,
KaK KaBBIUKKM WM OOpaTHas Kocasi depTa, Iepel HUMH HYXKHO H00aBUTH OOpaTHYIO KOCYIO YeEpTy.
(Kpome TorO, mpomyOnMuMpoBaHHBIE KaBRIYKKM B 3HAYEHWM OUANa30HA, 3aK/TIIOYEHHOTO B KaBBIUKH,
BOCIIPMHUMAIOTCS KakK OofuHapHHE, Toao0HO amocTtpodam B cTpokax SQL.) C opyroil CTOPOHH, MOXKHO
0601 THCH 63 KaBHYEK, 3alIUTUB BCE CUMBOLI B JAHHBIX, KOTOPHIE MOTYT OBITH BOCIIPUHSTH KaK YacCTh
CUHTAKCHCa [Mana3oHa, C IIOMOIIbIO CIelIocIenoBaTelbHOCTed. UTOOH 3amaTh B KaYeCcTBe I'DaHUITE
MIyCTYI0 CTPOKY, HY?KHO BBECTH "", TaK Kak IIyCTasi CTPoKa 6e3 KaBBIUEK OymeT O3HadaTh OTCYTCTBHUE
TPAHMUIH.

ITpo6esbHBIE CHMBOJIBL A0 U ITOCIIE OTIpefeIeHUsT Uualla30Ha HTHOPUPYIOTCS, HO KOT{Ia OHU HIPUCYTCTBYIOT
BHYTPH CKOOOK, OHM BOCIIPUHMMAIOTCS KaK YaCTh 3HAUEHHsI BEPXHEH UITH HUXKHeH IpaHuIlbl. (X0Ts oOHU
MOT'YT TaKzKe UTHOPHUPOBATHCS B 3aBUCUMOCTH OT IIOATHIIA HHUANa30Ha.)

IIpuMmeyanue

OTM IIpaBujla OYEeHb MOXOXKM Ha IIpaBujla 3aldWCU 3HAUYEHWU OAS II0JIed COCTaBHBLIX THIIOB.
IomomHUTENbHBIE 3aMeYaHns NpuBedeHks B [logpasnerne 8.16.6.

[Tpumepsr:

—— B IOHAIIa30H BKIKUAEeTCd 3, He BKJIUaeTCcd 7/ U BKIOUYAITCI BCE TOUKHU MEeXOy HHMHU
SELECT '[3,7)'::int4range;

—— B OHAIIa30H HE BKIKUAKTC4d 3 u 7, HO BKIJIIIOUAKTC4Ad BC&€ TOUKH M@Xﬂy HHUMHU
SELECT '(3,7)'::int4range;

—— B [OHalas3OH BKIIOUYAETCd TOIbKO OOHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOHAIlla30H HEe BKIIIOUYaeT HHKaAaKHX TOoYek (HOpMaHHSaHHH 3aMEHHUT €ro OIpenelleHue
-— Ha 'empty')

SELECT '[4,4)'::int4range;
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8.17.6. KoHCcTpyupoBaHue Auana3oHOB

71 KaXkKmoro OUaIla30HHOTO THUIIA olpedeneHa (QYHKIMSA KOHCTPYKTOpA, MMEIasi TO XKe UM, YTO
¥ OAHHBIM Tumn. MCIonb30BaTh 3TOT KOHCTPYKTOP OOBIYHO ymoOHee, YeM 3alHCHBATh TEKCTOBYIO
KOHCTAHTY OMalla30Ha, TakK Kak 3TO n30aBiseT OT TOTPEOHOCTH B IOTOJTHUTEIILHLIX KaBhIYKaxX. OyHKITUSA
KOHCTPYKTOpPa MOXKET MPUHUMATh [Ba WUJIM TPHU llapaMeTpa. BapuaHT C AByMs IlapaMeTpaMu CO3TaéT
OHala30H B CTaHOapTHOM ¢opMme (HUXKHSAS T'paHHIla BKIIIOYAETCS, BEPXHSS MCKIIIOYaAeTCs), TOrfa Kak
OIS BapHaHTa C TPEMS MapaMeTpaMy BKJTIOUEHHEe I'PaHUIl ONPEIesaeTCs TPETbUM ITapaMeTpoM. TpeTuit
mapaMeTp OOJIKEeH COOepiKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hanpumep:

—— Ionuag dopMa: HUXHIYI IpaHUlla, BEPXHAd T'PaHHUIa U TEKCTOBad CTPOKa, ONpenendomad
—— BKJIKOUYeHHEe/UCKIIOUYEHUEe TI'PaHUIl.
SELECT numrange (1.0, 14.0, '(]'");

—-— Ecnu TpeTHH apryMeHT oIymeH, nompasyMmMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—— XoTg 3mechb ykaswBaeTcd '(]', Opu BEIBOLE 3HaueHUHe OyIneT NPHUBENEHO K
—— KAaHOHHYECKOMYy BHIOY, Tak kak int8range — TUN OUCKPETHOrO OHanasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1'");

—— Korma BMecTO nio6oH rpaHulbl ykaspiBaeTcd NULL, COOTBEeTCTBYIEH T'PaHULBI
—-— y IuamnasoHa He OyIerT.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbIX AUaNna3oHOB

IOUCKpeTHBIM [Halla30HOM CYHTAEeTCs [uamna30H, [ IOATHIIa KOTOPOTOo OIHO3HAYHO OIIpe[esieH
«IIar», Kak HalpuMep [OJIs TUMNOB integer M date. 3HAYEHMUS I3TUX [BYX THUIIOB MOXKHO Ha3BaTh
COCEeIHUMH, KOT'TIa MeXKy HUMH HeT HUKAKHUX IPYTUuX 3HadeHul. B HempeprIBHLIX AUAla30HaX, HAIIPOTHUB,
Bcerpga (MM MOYTH BCerfia) MOXKHO HAWTHU eIlllé OOHO 3HAaYeHHWe MeXKOy OByMs OaHHBIMU. Hampumep,
HeITpPEePLIBHLIM AUAlla30HOM OyOeT Auala3oH C IOATUIIaMU numeric U timestamp. (XOTSA t imestamp UMeET
OTPaHUYEHHYIO TOYHOCTb, TO ECTb TEOPETUYECKH OH SIBIISIETCS MUCKPETHBLIM, HO BCE XKe JIyYIlle CUUTATh
€ero HeIpPepPHIBHEIM, TaK Kak IIar ero 00BIYHO HE OIPedesiéH.)

MOXKHO TakiKe CUYUTaTh OUCKPETHBEIM IIOOTHUII OHAIIa30HA, B KOTOPOM YETKO oIpenejlieHbl IMOHATHUA
«CIIEOYIOLIETrO» U «IIPedbIayIIero» 3JIEMEHTa OJId KaXKOO0ro 3Ha4YeHUd. Takue ornpenesieHus IMMO3BOJIAI0T
Hp606pa3OBLIBaTB T'PaHULEBI OHUAIIAa30HA M3 BKJIIIOYA€MEIX B HCKJIIOYaEeMEIe, BBIﬁI/IpaH cneuyroumﬁ U
npenbmynmfl J9JIEMEHT BMECTO 3aJaHHOI'O 3HA4YEHH. HaanMep, OUualla30HBI LIEJIOYUCIJIEHHOI'O THIIa
[4,8] ¥ (3,9) ONMHCHLIBAIOT OOHO M TO XK€ MHOXKECTBO 3HAUEHMHU; HO OIS AHaNa30Ha IIOOTHIIA Numeric
9TO He TakK.

[Inst Tuma OMCKPETHOTO OuWalia30Ha OmpefenseTcs (QYHKIUS KAHOHU3AdUUU, YYUTHIBAKOIAsS pa3Mep
1mara Ojs JaHHOTO IOATHIIA. 3afjada 9TOW (YHKIHH — IIpeoOpa30BaTh pPaBHO3HAUYHBIE OHAMA30HBI K
eMUHCTBEHHOMY IIPENCTaBIeHHUI0, B YaCTHOCTH HOPMAJIM30BaTh BKII0YaeMble U NCKIII0YaeMble IPaHHUIIEL.
Ecnu pyHKIMS KaHOHU3AIIMK He OIpefesieHa, OUala30HBEl C PA3/IMYHEIM OIIpeneieHneM OymyT Bcerma
CUMTATLCS Pa3HLIMH, JaXKe KOrfa OHH Ha CaMOM [iejie IIPedCTaBISIOT OOHO MHOXKECTBO 3HAYEeHUH.

151 BCTPOEHHBIX THUIIOB int4range, int8range M daterange KAHOHMYECKOE MMpeACTaBJIeHNE BKIII0OYAET
HH2KHIOIO TPAHUIY U HEe BKIII0OYAE€T BEPXHIOIO; TO €CTh OMAIla30H IIPUBOOHUTCA K BUAOY [). OnmHako Onsa
HeCTaHOapPTHBIX TUIIOB MO2KHO HMCIIOJIb30BATh U OPYTHUe COrJlallleHUusd.

8.17.8. OnpepneneHve HOBbIX AManNa3oOHHbIX TUNOB

ITonbp3oBaTenu MOT'YT OIIpenensaTb coOCTBEHHEIE OUualla30HHBIE THUIIBIL. 9TO MOXKET OLITh II0JIE3HO, Korga
HYXKHO HCIIOJIB30BATh OHWAIIA30HEBI C IIOATHUIIAMU, OJId KOTOPHBIX HET BCTPOEHHBIX OUAIIA30HHBIX THUIIOB.
HaanMep, MOZKHO OIIPEeneJInTb HOBBIM TUII Ouara3oHa OJid IMOoOTUuIla float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats,
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subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Tak Kak myst £loat8 OCMBICJIEHHOE 3HAaYEeHUE «IIIara» He onpeneneHo, GyHKIMS KaHOHU3AIlNK B TaHHOM
npuMepe He 3afa€Tcs.

Omnpenernsisa COOCTBEHHBINM OUAINla30HHBIM THUII, BBl TaKXKe MOXKEeTe BEIOpaTh OPYyTrye IIpaBujla COPTUPOBKU
UM KJlacC omeparopa B-mepeBa Ojsi ero mOATHNA, YTO ITO3BOJIUT U3MEHUTH MOPSNOK 3HAYEHUH, OT
KOTOPOTO 3aBHUCHUT, KaKe 3HaUYeHUs MOIMafaloT B 3alaHHBLIN AUana30H.

Ecnu mopgTwm MOXKHO paccMaTpUBaTh KaK OUCKPETHHINM, a HEe HENPEPHIBHHINA, B KOMAaHOE CREATE
TYPE clefyeT TakKxXKe 3amaTh QYHKIHUIO xaHoHuzauuu. ITOM (QYHKIHMU OyHeT HepemaBaThCs 3HAYEHUE
ouanal3oHa, a OHa OOJIXKHA BePHYThH PaBHO3HAUYHOE 3HaUYeHUe, HO, BO3MOIKHO, C IPYTUMH I'DaHULIAMU U
dbopmaTtupoBarnueM. [ OByX OUANa30HOB, IPEACTaBIISIONINX OOHO MHOXKECTBO 3HAUEeHHUM, HalpuMep,
LeJI0YNCIIeHHbBle Auamna3oHbel [1, 7] ¥ [1, 8), QYHKIMS KaHOHHM3aIlUM MOOJIXKHA BHIIABaATh OOUH
pe3yJbTar. Kakoe uMeHHO IIpengcTaBJiIeHne 6y;|1eT CHUUTATBCA KaHOHHWYECKHM, He HNMeeT 3HA4YeHUid
— T'JIaBHOe€, YTOORI OBa PABHO3HAYHBIX »OHAIIA30HaA, OT(bOpMHTHpOBaHHbIX II10-pa3HOoMy, BcCerga
nmpeoOpa30BHIBAJICE B OOHO 3HAUYEHUE C OOWHAKOBHIM (GopMaTUpPOBaHMeM. [IoMMMO HCHpaBIeHUS
(bopMaTa BKHIO‘-IaeMbIX/I/ICKHIOT-IaeMbIX I'PaHuIl, qJYHKLII/IH KaHOHU3aAllUU MO2XKET OKPYIJIATH 3HA4YEeHUsA
I'PaHUI], €CJIM pa3Mep Illara IIPEBHIIIIa€T TOYHOCTE XPaHEHUsA IIOOTHUIIA. Hanpnmep, B THUIIe OuHaAlla30Ha
OIS TIOATHUIIA t imestamp MOXKHO OIIPENENINTh pa3Mep Illara, paBHEIN Yacy, Torga GyHKIUSA KaHOHU3auu
IoJIKHa OymeT OKPYTJIUTh TPaHUIL], 3afaHHbIe, HAIPUMEDP C TOYHOCTHIO O MUHYT, TUO0 BMECTO 3TOTO
BBIIAThH OIINOKY.

ITomumo 3TOTO, OJIs TIOOOr0 AMAIa30HHOTO THUIA, OPUEHTUPOBAHHOI'O Ha HCIIOJIE30BaHUE C WHIOEKCaMu
GiST unu SP-GiST, momkHa OHITH ONpenesieHa pa3HUIla 3HAUYEHUN IOATUIIOB, GYHKIMS subtype_diff.
(Muperc cMmoxeT paboraTh u 0e3 subtype diff, HO B OONIBIIMHCTBE Cly4uaeB 5T0 OymeT He Tak
a¢hdekTrBHO.) ITa GYHKIUSA NPUHMMAET Ha BXOJ [Ba 3HAYEHUS IIOATUIIA U BO3BpalllaeT UX Pa3HUIy
(T. e. X MHHYC Y) B 3HA4YeHHWU THUHOA float8. B mOKa3aHHOM BHIIIE IIPUMEPE MOXKET HCIIOIb30BATHCS
byHKIHNA float8mi, onmpenensionias HUXKeIeXallylo peanu3aluio OOBYHOI0 ollepaTopa «MUHYC» IJIS
THUNIA float8, HO OJId OPYroro IOATHIIA MOTYT NOTPeboBaThCS HOIOIHUTEIbHEIE IIpeoOpa30BaHUS.
WHorpa pmnsi mpeAcTaBleHUsS Pa3HUIEI B YMCJIOBOM BHIOEe TPeOyeTcs emé U TBOPUYECKUM IT0OXOofl.
OyHKIUSA subtype_diff, HACKOIBKO 3TO BO3MOZKHO, HOJI2KHA OBITh COTJIacOBaHa C IIOPSIAKOM COPTUPOBKHY,
BBITEKAIOIINM U3 BEIOPAHHEBIX IPaBUJI COPTUPOBKHU U KJjlacCca OIepaTopa; TO eCTh, €€ Pe3yJIbTaT OOIXKeH
OBLITH ITOJIOZKUTEJILHEIM, €CJIY COTJIACHO IMTOPSANKY COPTUPOBKY MEPBHIN €€ apryMeHT 0O0JIbIlle BTOPOTO.

Emé onuH, He CTOJIb TPUBUAJIBHEIN NpUMep QYHKIINU subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — vy))' LANGUAGE sgl STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_diff

SELECT '[11:10, 23:00]'::timerange;

HomonmHUTEeJIbHBIE CBeOeHUs O CO3MaHuM OHMAala30HHBIX TUIIOB MOXKHO HauTHu B onucanuu CREATE TYPE.

8.17.9. NHpekKcauuna

I cTonb110B, UMEIOIINX AHUalla30HHBIN THUI, MOXHO co3gaTh uHaekch GiST u SP-GiST. Hanpumep, Tak
co3maéTrcsa uHgekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Nupmekc GiST unm SP-GiST nmomMoraeT yCKOPHUTH 3allPOCHl CO CIIEAYIOIMIMMHU OIepaTopaMu: =, &&, <@, @>,
<<, >>, - |-, &< U &> (OOMOJIHUTEJIPHO O HUX MOXKHO y3HaThb B Tabnuiie 9.50.
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Kpome Toro, [j1st TaKuX CTONIOIIOB MOXKHO CO3IaTh MHEKCH Ha OCHOBE Xella U B-mepeBreB. [17151 MHIEKCOB
TaKWX TUIIOB TOJIE3€H II0 CYTH TOJIbKO OOWH OIIepaTop Aualla3oHa — paBHO. ITopsAOoOK COpTUPOBKU B-
IepeBa ompedenseTcs s 3HAaYeHWN Oualla30Ha COOTBETCTBYIOIIMMHM OIIepaTOpaMu < U >, HO 3TOT
TIOPSIIOK MOXKeT ObITh MPOU3BOJIFHEIM M OH HE OYEeHb BaKeH B peasibHOM Mupe. [logmepxkka B-mepeBbeB
¥ Xellled grana30HHBIMY TUIIaMHU Hy?KHa B OCHOBHOM [IJIsT COPTUPOBKH U XEIIMPOBAHMS IPY BHIIIOJTHEHUU
3ampoCcoB, HO He [JIsI CO3[AaHUsI CaMUX UHOEKCOB.

8.17.10. OrpaHuyeHua ona anana3soHOB

Torma kKak [OJisi CKaJSIPHBLIX 3HAYEHUN €CTECTBEHHLIM OTPaHUYEHUEM SBJISIETCS UNIQUE, OHO OOBIYHO
He TNOAXOOWT [OJig Oualla30HHBIX TUIOB. BMeCTO 3TOro dalle OKa3bIBalOTCS IIOJIe3Hee OrpaHUYEeHHUS-
ucknodeaus (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHu4YeHUs II03BOJISIOT,
HalIpUMep OIpPeIeNnuTh YCIIOBUE «HellepecedyeHusA» auana3oHoB. Hanpumep:

CREATE TABLE reservation (
during tsrange,
EXCLUDE USING GIST (during WITH &¢&)
)
3JTO0 OrpaHHN4Y€eHNe He ITO3BOJIUT OOHOBPEMEHHO COXPAHUTH B Ta6J'II/II_Ie HECKOJIBKO JUalla30HOB, KOTOPEIE
HaK/IaAgbpBalTCA OPYT Ha Oopyra:

INSERT INTO reservation VALUES
('[2010-01-01 121:30, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OIIMBEKA: xoHOIUKTyKLIEee 3HAUYEHHEe KIOYa HapyllaeT OlPaHHUYEeHHEe HCKIIOUEeHHE
"reservation_during_excl"
[IOOPOBHOCTH: Kmou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHPNUKTYET C cymecTByomuM kmnodoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00"))

711 MakCMMabHOM THMOKOCTHM B OTPAaHMYEHUU-UCKIIOYEHUM MOXKHO COYETaTh NMPOCTHIE CKAaJIIPHBIE
TUIILl OAQHHBIX C OUalla30HaMU, UCIOJIb3ys pacClIupeHue btree gist. Hanmpumep, ecnu btree_gist
YCTAHOBJIEHO, CJIEOVIOIllee OorpaHMYeHue He OyIOeT OONyCKaTh IepeceKaloluecs Ouarna3oHbl, TOJIBKO
€CJIX COBHAMAIOT TAaKXKe XU HoOMepPa KOMHAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)i
INSERT INTO room_reservation VALUES

('"123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT O 1

INSERT INTO room_reservation VALUES

('"123A', '[2010-01-01 14:30, 2010-01-01 15:30)");
OUIMEKA : KOHPNUKTyIEeEe 3HAaUYEHHE KIIUua HapyllaeT OrpaHHUYEHHEe—HCKIUYEeHHE
"room_reservation_room_during_excl"
[IOOPOBHOCTH: Knou (room, during)=(123A, [ 2010-01-01 14:30:00,
2010-01-01 15:30:00 )) xoHdnUKTYET
C cymecTByomuM kKnouoMm (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)");
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INSERT 0 1

8.18. NpeHTndnKaTopbl 00OBLEKTOB

HNpentudurkartop od6wekTa (Object Identifier, OID) umcnomb3yeTcst BHyTpu Postgres Pro B KauyecTBe
TMEePBUYHOTO KJII0Ya Pa3lIUYHBIX CUCTEMHBIX Tabnuil. B momb3oBaTenbckue Tabmuilkl ctomnberr OID
mo0GaBiIsieTCsI, TOBKO €CJIH IIPHU CO3MaHUM TaOIUIIEI YKa3bIBaeTCSA WITH OIDS WM BKJIIOUEH HapaMeTrp
KoH(purypauuu default with oids. UmerTudukaTop oO6beKTa MPEeOCTaBIsSeTCs B TUlle oid. Takxke O
THUIIAa oid OIIpeaeJieHBl Cleaylolliie IICEeBOOHUMEI: regproc, regprocedure, regoper, regoperator,

regclass,regtype,regrole,regnamespace,regconfigllregdictionary.O630p3THXTHHOBHpHBeHéH
B TabGmnuie 8.24.

B HacTosi1Iee BpeMs THUII oid peaJn30BaH KakK YeTHpEéxOaiTHOe 11e510e. TakuM 06pa3oM, 3HaYeHUEe ITOTO
THUIIA MOXKET OBITh HEIOCTAaTOYHO OOJBIIUM Ojisi 00eclevyeHusi YHUKAIbHOCTHA B 0a3e JaHHBIX UM JaXKe
B OTHEJIbHEIX GObIInX Tabauiax. [I09ToMy B ITOJIb30BATEILCKUX TAaOIUIIAX UCIIOIH30BATh CTOMOEI] TUTIA
OID B KauecTBe MEePBUYHOTO KITI0Ya He peKoMeHayeTcs. JIydiie BCero orpaHuYUTh MPUMEHEHUEe 3TOTO
TUa 0OpallleHUIMU K CUCTEMHBIM TaOIHIIaM.

Insg camMoro Tuma oid IOMHMO CpPaBHEHHUS OIpPe[esieHBl BCEro HECKOJIbKO ornepaTtopoB. OOHAKO ero
MOKHO MPUBECTH K II€JIOMY ¥ 3aTEM 3aJeHfCTBOBATH B OOBIYHEBIX LIEJIOYHCIIEHHBIX BHIYMCIEHUSX. ([Tpu
9TOM CJIeyeT OMacaThCs MMyTAHUIIEI CO 3HAKOBLIMU/0€33HAaKOBEIMY 3HAUYEHUSIMH.)

Tunwi-nceBgoHuMBI OID camum 1o cebGe He BBOOST HOBHIX OHNEpalMi M OTJIMYAIOTCS TOJIBKO
CIleIIMaJIN3UPOBAaHHLIMI (QYHKIMSMHM BBOIA/BhIBOAA. ITH (PYHKUIMHM MOTYT IPHUHUMATh MW BBIBOJUTH HeE
IIPOCTO YHMCJIOBEIE 3HAYEHHNA, KaK THUII Oid, d CUMBOJINYECKHUE MMEHa CUCTEMHBIX 06'BeKTOB. 3TI/I TUIIBIL
TIO3BOJSIIOT YIPOCTUTH MOUCK 00BEKTOB o 3HaueHussM OID. Hanpumep, 4ToOB BEIOPATh U3 pg_attribute
CTPOKH, OTHOCSIIINECS K TabIuIle mytable, MOXKHO HAIlHUCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOoTs BTOPO¥M BapHWAHT BHITJISIAUT HE TAaKUM YK IIJIOXHM, HO 9TO JIMIIL OYeHb MPOCTOM 3ampoc. Ecnu ke
norpebGyeTcst BLIOpaTh mpaBuiabHE OID, Korma Tabnuia mytable eCTh B HECKOIBKUX CXEeMaX, BIIO2KEHHBIH
noxg3anpoc OymeT ropa3mo ciioxkHee. [Ipeobpa3oBaTeslb BBOOZUMOI'O 3HAUYEHUS THUIIA regclass HAXOOUT
Ta6JIUIy COTJIaCHO 3aJaHHOMY ITyTH IIOMCKA CXEeM, TaK YTO OH [ejlaeT «BCE MPABUIIbPHO» aBTOMATHUYECKH.
AHaJIOTUYHO, TPUBeAsd UOeHTUPUKATOP TAaOIUIILI K TUIY regclass, MOXKHO TTONYYUTh CUMBOIHYECKOE
IpefcTaBIeHue YNCI0BOT0 KOa.

Tao6auna 8.24. UnenTuduKaTOphl 00HEKTOB

Hmsna CchUIKH Onucanue IIpuMmep 3HaYeHUs

oid any YK CJIOBOU 564182
ugeHTHGUKaATOP 00HeKTa

regproc pg_proc HMH(bYHKHHH sum

regprocedure Pg_proc GyHKIIUS (o} THUIIAMHU [ sum (int4)
apryMeHTOB

regoper pg_operator uUMsI oriepaTopa +

regoperator pg_operator orrepaTop C TUIIAMHU | * (integer, integer)
ApryMeHTOB UInu - (NONE, integer)

regclass pg_class HMsI OTHOILIEHU ST pg_type

regtype rg_type HMs THUIIA JaHHBIX integer

regrole pg_authid HMsI POJIN smithee

regnamespace pg_namespace MIPOCTPAHCTBO UMEH pg_catalog

178




Tunel JaHHBIX

Hmsa CchUIKH Onucanue IIpuMep 3HaYeHUA
regconfig prg_ts_config KOHpUTypaus english

TEKCTOBOTI'O IIOKCKa
regdictionary pg_ts_dict CJIOBapb TEKCTOBOI'O|simple

IIOKCKa

Bce Tumbr nceBgonuMoB OID miss 0oOBEKTOB, CTPYHIIMPOBAHHBIX B HPOCTPAHCTBO MMEH, IMIPUHUMAIOT
WMeHa, OOMOJHEeHHbEIe MMEeHEM CXEeMbl, U BBIBOOSIT MMEHa CO CXeMOH, eClIM JaHHBIH OOBEeKT Heb3s
OymeT HaWTHM B TEKYyIIeM HOyTH IIOMCKa 0e3 MMEeHHM CxeMbl. THUIOhl regproc M regoper IIPUHUMAIOT
TOJIBKO YHUKa/JIbHble BBOOUMbIE UMeHa (He IeperpyXeHHbe), UYTO OrpaHMYUBaeT UX IIPUMEHUMOCTD; B
OOJIBIIIMHCTBE CIIy4YaeB JIYUIlle UCIOJIb30BaTh regprocedure WU regoperator. [IJIs1 TUIIAa regoperator B
3allMCy YHAPHOTO OIlepaTopa HEMCIOIb3YEMBIU OIlepaH/ 3aMeHSIEeTCI CII0BOM NONE.

IJOmONMHUTEILHEIM CBOMCTBOM OOJBIIMHCTBA THIIOB IceBOOoHMMOB OID saBiusieTrca o6pa3oBaHue
3aBucuMocTeii. Korma B COXpaHEHHOM BBIpaXeHUM QUTYpUpPyeT KOHCTaHTa OOHOTO0 U3 3TUX
TUIIOB (HampuMep, B IIPeOCTaBI€HUM WM B 3HAYEHUM CTOJIOIIa II0 YMONIYaHUIO), 3TO CO3TAET
3aBUCHUMOCTL OT IlejieBoro oOnekTa. Hampumep, ecnu 3HaYeHHE II0 yYMOITYAHUIO OIIPeHessieTCs
BEIpaX€eHUEM nextval ('my_seq'::regclass), Postgres Pro mnorEuMaeT, 4TO 3TO BEIpazkKeHUE 3aBUCUT OT
TIOCJIeIOBATENIbHOCTH my_seq, ¥ He IO3BOIUT YOAIUTh IIOCJIeq0BAaTENbHOCTD PaHbIlle, 4eM OyaeT yoaaeHo
39TO BhIpaXkeHue. EQMHCTBEHHBIM UCKIIOYEHUEM SIBISIETCSA TUN regrole. KOHCTAHTEH 3TOTO TUIIA B TAaKUX
BBEIpaXKE€HHUSIX He OOIIyCKarTCsd.

IIpuMmeyanue

Tunsl nceBgoHUMOB OID He ITOJTHOCTHIO Cl1eoyIOT IIPpaBUJIaM U30JIAIINN TpaH3aKHHfI. HJ'IaHI/IpOBI_T_II/IK
TOXK€ BOCIIPHMHHMMAET HUX KaK IMPOCThEIE KOHCTAHTBI, YTO MOXKET IIPUBECTHU K HEOIITHMAJIBHOMY
IIJIAaHUPOBAHUIO 3aIIPOCOB.

EcTb ell1é ouH TN CUCTEMHBIX UIeHTU(PUKATOPOB, xid, IPeaCTaBASIOMNY UAeHTu(GUKATOP TPaH3aKIIUU
(cokpaIléHHo xXact). DTOT THII UMEIOT CUCTEMHBIE CTOJIOIEI xmin ¥ xmax. UOeHTHPHUKATOPH TPaH3aKITHH
OoIpenensaoTcs 32-0UTHEIMH YHCIIaMHU.

Tpetuil TN UOEeHTUHUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTU(GUKATOp KoMaHakl (command
identifier). 3ToT TUN maHHBIX UMEIOT CUCTEMHEIE CTOJIONLI cmin U cmax. UIeHTU(PUKATOPE KOMaHI — 3TO
ToXe 32-0MTHEIE YHCla.

W nakoHeln, nmocnegHUU TUII CHCTEMHEIX UOEHTUPUKATOPOB — tid, UAEHTU(PUKATOP CTPOKH/KOpTexkKa
(tuple identifier). 9ToT TUI [OAaHHBIX WMEET CUCTEMHBIN crTonberl ctid. MpmeHTuduraTop KopTexka
nmpencTaBisieT cobod mapy (M3 HoMepa 670Ka M MHAEKCa KopTexka B O10Ke), MAeHTU(GULMPYIOIIYIO
dbur3nyeckoe pacrojoxeHue CTPOKY B Tabnuile.

(TTompo6Hee 0 cUCTEMHEBIX CTOJIOIIaX paccKa3biBaeTcsa B Pazmerne 5.4.)

8.19. Tun pg_Isn

Tun gaHHBIX pg_lsn MOXKET IPUMEHSTHCS OIS XpaHeHUs 3HaveHust LSN (mmocremoBaTeIbHBIM HOMED B
xkypHane, Log Sequence Number), KoTopoe mpeacTaBiisieT co00¥M yKa3aTelb Ha MO3UIIUIO B XypHae
WAL. 9TOT THUII COREPXKUT XLogRecPtr U ABJIAETCSI BHYTPEHHUM CUCTEeMHEIM TunioM Postgres Pro.

Texumyecku LSN — 3to 64-0uTHOE 1IeJI0e, IIpeAcTaBisollee 0aiTOBOE CMeEIeHWe B IIOTOKe KypHaJja
npen3anucu. OH BRIBOOUTCS B BHE ABYX IIIeCTHAAIlaTEPUYHLIX YHCcell 10 8 nudp Kaxmoe, yepes3 KOCYyIo
4yepTy, Hampumep: 16/B374D848. Tum pg_lsn IOAOEPXKUBAET CTaHOAPTHEIE OIEepaTOpHl CpPaBHEHUS,
Takue Kak = U >. MOXKHO TakXke BbIYeCTb 0OuH LSN u3 Ipyroro ¢ moMoupio orepaTopa —; pe3yiIbTaToM
OymeT yucno 6aiT MeXOy STUMU OBYMS ITO3ULUSIMHU B XXKypHAaie npens3alnucu.

8.20. NceBpoTUnbl

179



Tunel JaHHBIX

B cuctemy tumnos Postgres Pro BKTioueHb HECKOJILKO CIIEITHaTbHbIX 3JIEMEHTOB, KOTOPBIE B COBOKYITHOCTH
Ha3BIBaIOTCS ncesdomunamu. IIceBOOTUII HEJIL3sI MCIOJIb30BAaTh B KAUECTBE THIIA JAaHHBIX CTOIOIIA, HO
MOXKHO OOBSIBUTH QYHKIIMIO C apT'yMEHTOM MJIM PEe3yIbTaTOM TAaKOro TuUlla. KaXXOhlii M3 CYILIeCTBYIOIINX
TICEBOOTUMOB IIOJIE3€H B CHUTyallMsX, KOTrga XapakTep (QyHKIUM He I[I03BOJISIET IIPOCTO IIONYYUTh
UM BEPHYTHL OIpPemeneHHBIN TuUll maHHBIX SQL. Bce cyllecTByIOIINE IICEBOOTUIILI IIEPEUYNCITIEHHI B
Tabmnue 8.25.

Taoauma 8.25. IIceBIOTHUIILI

HUmMmsn OnucaHue

any Vka3wlBaeT, 4YTO GYHKOUSA NOTPUHUMAaET JiIo0ou
BBOOUMGBIN TUM TAHHBIX.

anyelement VKka3nBaeT, YTO QYHKUIMS IPUHUMAET Ii000# Tun
maHHBIX (cM. [Tompasmen 35.2.5).

anyarray Vka3rplBaeT, 4TO QyHKIMS IPUHUMAET 000U THII
MmaccuBa (cMm. [Togpazmen 35.2.5).

anynonarray Vka3relBaeT, 4TO0 QyHKIMSA IPUHUMAET JTI000M THII
IaHHBIX, KpoMe MaccuBoB (cM. [Togpasnen 35.2.5).

anyenum Vka3wiBaeT, 4TO GYHKIUS OTPpUHUMaeT I100oe
nepeuuciaenue (cMm. Ilogpasmen 35.2.5 wu
Pazpmen 8.7).

anyrange Vka3wiBaeT, dYTO QYHKIUS IPUHUMAET 1000

OUaNa30HHBIM TUII OaHHEBIX (cM. [Tompasmen 35.2.5
u Paspmen 8.17).

cstring Vka3wpiBaeT, 4YTO (QYHKUUSA NOpPUHUMAET UIHN
BO3BpalllaeT CTPOKy B ctune C.

internal VKa3wiBaeT, 4UYTO (QyHKUUSA NOpPUHUMAET UIHN
BO3BpalllaeT BHYTPEHHUM CEPBEPHEIN TUII TaHHEBIX.

language_handler OO6paboTuuK MOPOIEAYPHOTO SI3HIKAa OOBSBIISIETCS
KaK BO3BpallalOUIWK THUII language_handler

fdw_handler O6paboTunk  0OEPTKHU CTOPOHHUX  MAHHBIX
00BSBIISIETCS KaK BO3BPAINAIOIIUN THUI fdw_
handler

index_am_handler O6paboTuuk MeTofa OocTyIia UHOeKCca
00BSIBIISIETCS KAaK BO3BPAIAOIIUN THUII index_am_
handler

tsm_handler OOpaboTumk MeToma BHIOOPKM U3 TaOIUIIH
O0BSIBIISIETCS KaK BO3BPAINAOIIMN THUII tsm_
handler

record Vka3wlBaeT, YTO QYHKOUSA TIPUHUMAET WU
BO3BpalllaeT HEOTIPENeIEHHHBIM TUTl CTPOKH.

trigger Tpurrepras dyHKIIUA 00BSBIISIETCS Kak
BO3Bpalllaloliasi TUII trigger.

event_trigger OyHKIMS COOBITUNHOTO TPUTTEPa O0BSABIIIETCS KakK
BO3BpallawIlasi TUII event_trigger

pg_ddl_command O6Go3HauaeT TMOpencTaBjieHHMe KomaHnm  DDL,
OOCTYHHOE COOBITUMHBIM TPUTTEPaM.

void Vka3wpiBaeT, 4YTO QyHKIMSA He  BO3BpalllaeT
3HaYeHUe.

unknown O6Go3HauaeT eIé He pacClo3HaHHBIA  THI,

HampuMep MPOCTYIO0 CTPOKOBYIO KOHCTAHTY.
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HNmsa Onucanue

opaque YcTapesmun TUII, KOTOPHIU paHblle
HCIOJIb30BaJICAd BO MHOTUX BHIIIEII€PEeYUCIEHHEBIX
ClIy4asx.

OYHKIIMYM, HanuCaHHble Ha si3bike C (BCTPOEHHBIE WIIM OWHAMHWYECKH 3arpyKaeMble), MOTYT OBITh
0OBSIBJIEHHI C TapaMeTPaMu UIU Pe3yIbTaTaMU JII000T0 U3 3TUX TUIIOB. OTBETCTBEHHOCTH 3a 6e30macHoe
noBefieHre GYHKIWU C apTyMEHTaMU TaKUX TUTIOB JIOXKUTCS Ha pa3paboTyuKa GQyHKIIHMH.

OyHKIWY, HaANUCAHHBIE Ha IIPOLENYPHBEIX S3BIKaX, MOTYT HCIIOIb30BaTh IICEBOOTHUIILI, TOJIBKO €CIIHU
9TO IIO3BOJISIET COOTBETCTBYIOIIWM $I3BIK. B Hacrosimee BpeMs OOJIBIIMHCTBO IIPOIEOYPHEIX S3HIKOB
3amnpemalT UCIONIb30BaTh IICEBIOTUIEL B KQUECTBEe TUIIA apTyMEHTa M II03BOJSIOT HCIIONIb30BaTh OIS
pe3yNIbTaToOB TOJIBKO TUNEH void U record (M trigger WMJIHU event_trigger, KOrdma QyHKIUSA peanu3yeT
TPUTTEP UIU COOBITUNHLIN TpUTTEP). HEeKOTOphIe A3BIKY TaKKe MOAAePKUBAIOT IOJIMMOPGHBIE QYHKITNN
C TUIIAaMU anyelement, anyarray, anynonarray, anyenum ¥ anyrange.

IlceBgoTuN internal MCIONB3yeTCd B OOBSABIEHUSAX QYHKIWM, IpemgHa3HAYeHHBIX TOJIBKO [IJIS
BHYTpeHHeTo0 ucnonb3oBanusa B CYB]], HO He OJisa npsaMoro BeI3oBa B 3ampocax SQL. Ecnu y pyHKIINN
€CTh KaK XOTs ObI OMMH apryMeHT THUIIA internal, €€ Henb3st OyaeT BeI3bIBATh U3 SQL. YToOHB COXpPaAHUTh
TUI00Ee30MaCHOCTh ITPU TAaKOM OTPAaHUYEHUH, CIeOyHTe BaKHOMY IIPaBUIy: He co3gaBaiTe QyHKIIHWIO,
BO3BpalllalolIylo pe3ybTaT TUIMa internal, €CIIU Y HEE HET HU OOHOTO apryMeHTa 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
OTMeYeHHBIX (GQYHKIIUN, He omucaHBl B cTaHmapTe SQL. TeM He MeHee 4aCTMYHO 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 Bo3Bpalaer true, ecnu ob6a cpaBHuBaeMbx 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

184



OYHKIIUY ¥ OTIEPATOPHI

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/

KyOMYECKHUI KOPEHb

[/ 27.0

dakTopuan (

yCTapeBLINN OIIepaTop,
ero 3aMeHsieT QYHKIIUSI

factorial () )

5!

120

dakTopuan B
npedpukcHot dopme (
yCTapeBLIUN OIepaTop,
ero 3aMeHsieT QyHKIUA
factorial() )

120

MOQIYJib qucia (
abCoII0THOE 3HAYEHHEe)

ouToBwId AND

91 & 15

11

ouTtoBbii OR

32 | 3

35
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Oneparop Onucanune IIpumep Pe3ynbTart
# ouToBwili XOR 17 # 5 20

~ ouTtoBerit NOT ~1 -2

<< OMTOBBIN COBUT BIIEBO 1 << 4 16

>> OMTOBBIN COBUT BIIPABO (8 >> 2 2

ButoBrle omepaTopsl paboTalOT TOIBKO C IIEJIOYMCIIEHHBIMU TUIIAMM OAHHBIX ¥ C OUTOBBIMH CTPOKAMU
bit M bit varying, KakK moka3aHo B Tabmuie 9.13.

B Tab6nuie 9.5 mepedyucneHbl BCe CYIIECTBYIOIIMe MaTeMaTuueckue GyHkimuu. CokpallleHue dp B HeH
o603HavaeT THUII double precision (IIaBawIllee C OBOMHOM TOYHOCTHIO). MHOTHE U3 3TUX (QYHKIHUH
MMEIOT HeCKOJIBKO ()OPM C Pa3HLIMHU THUIIAMH apTyYMEHTOB. 3a HMCKJIIOUeHHEeM CJIydaeB, I'Ie 9TO yKa3aHOo
siBHO, miobGast dopMma (GyHKIIMKM BO3BpallaeT Pe3ysIbTaT TOr0 Ke THIlA, YTO M apryMeHT. OYHKIIUH,
paboTatomnue ¢ JaHHBIMU double precision, B MacCe CBOEM MCIOJIE3YVIOT pPeau3allii U3 CUCTEMHBIX
6I/I6J'II/IOT€K cepBepa, HOSTOMy TOYHOCTHE M IIOBEJEHNE B I'DAHNUYHBIX cnyqaﬂx MO2XKET 3aBUCETE OT CUCTEMEI

cepBepa.

Tab6muna 9.5. MareMarudeckue GyHKIITUHU

DOyHKIIHUA Tun pe3yabrarta |Onucanune IIpumep Pe3ynbTar
abs ( x) THUII apr'yMeHTa Monynb 4uciaa (|abs(-17.4) 17.4
abcooTHOE
3Ha4YeHue)
cbrt ( dp) dp KyOu4uecKum cbrt (27.0) 3
KOpeHb
ceil( dp unu | TUI apTyMeHTa Ourkauiee LeEJoe,|ceil (-42.8) -42
numeric) OombIlllee  HIIH
paBHOE apryMEeHTy
ceiling( dp  wmu|THUII apTyMeHTa GruKaiiinee 1esoe, |ceiling (-95. 3) -95

ooJiblIee

apryMeHTOB

numeric) Unu
paBHOE apTryMeHTY (
PaBHO3HAYHO ceil)
degrees ( dp) dp Hpeoﬁpa30BaHI/Ie degrees (0.5) 28.6478897565
pamuaHoB B 412
rpagychl
div( y numeric, [numeric IIeJIOUYUCIIeHHbIA div (9, 4) 2
x numeric) pe3ynbTar y/x
exp ( dp unwu | TUII apTyMeHTa 9KCIIOHEHTa exp(1.0) 2.7182818284
numeric) 5905
factorial ( numeric daxkTopuan factorial (5) 120
bigint)
floor ( dp winu | TUI apTyMeHTa OnuzKaiiilee IeJioe,|floor (-42.8) -43
numeric) MEHELIIIee uim
paBHOE apryMeHTy
1n( dp uny | THII apryMeHTa HaTypPaJIbHEIH 1n(2.0) 0.6931471805
numeric) J'[Ol“apI/I(bM 59945
log( dp unu | TUIL apryMeHTa norapudm Io|log (100.0) 2
numeric) ocHoBaHuio 10
log( b numeric, |numeric norapudm Io|log (2.0, 64.0) 6.0000000000
X numeric) OCHOBAQHUIO b
mod( y, x) 3aBHCHUT OT THIIOB|OCTATOK OT|mod (9, 4) 1

OeneHud y/x
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
pi () dp KOHCTaHTa «II» pi() 3.1415926535
8979
power ( a dp, b|dp a BO3BOOUTCA B|power (9.0, 3.0) 729
dp) CTEeIeHb b
power ( a numeric, |numeric a BO3BOOUTCS B|power (9.0, 3.0) 729
b numeric) CTEIIeHb b
radians ( dp) dp mpeoOpa3oBaHue radians (45.0) 0.7853981633
rpagycosB B 97448
panmuaHbl
round ( dp unu | TUII apTyYMeHTa OKpPyTJIEeHue OO|round (42.4) 42
numeric) OnMMzKauIIero
IIeJyioro
round( v numeric, |[numeric OKpyTJIeHHe v [HOO|round(42.4382, 42 .44
s int) s OEeCATUYHERIX| 2)
3HAKOB
scale( numeric) integer Macuitabd scale (8.41) 2
aprymeHTa (4ucio
OEeCSTUYHBIX IIUdP B
OPOOHOM YaCTH)
sign( dp unu | TUI apryMeHTa 3HaK aprymeHTta (|sign(-8.4) -1
numeric) -1, 0, +1)
sqgrt ( dp unu | TAII apryMeHTa KBaJpaTHBIA sqrt (2.0) 1.4142135623731
numeric) KOpEeHb
trunc( dp unu | TUI apTyMeHTa OKPYTJIeHUE K HYJIIO |t runc (42 . 8) 42
numeric)
trunc( v numeric, |[numeric okpyrineHue K O|trunc(42.4382, 42.43
s int) OO s [OECATUYHEIX| 2)
3HAKOB
width_bucket ( int BO3BpaAllaeT HOMep|width_bucket ( 3
operand dp, b1 TPYIIEI, B KOTOPYIO|5. 35, 0.024,
dp, b2 dp, OMafe€T operand| 10.06, 5)
count int) B TUCTOTpaMMe
C YUCJIOM T'PDYIIIL
count paBHOTO
pa3mepa, B
Ouarma3oHe OT bl Oo
b2; BO3Bpamaer o0
UJIINn count+1, e€ClIu
OIIepaH[ JIEKUT BHE
Oyamnas3oHa
width_bucket ( int BO3BpalllaeT HOMeEP |width_bucket ( 3
operand numeric, T'PyIIisl, B KOTOPYIO|5.35, 0.024,
bl numeric, b2 momaféTr operand| 10.06, 5)
numeric, count B rucrorpaMmMme
int) C 4YHCJIIOM TPyl
count PaBHOT O
pa3mepa, B

ouara3oHe OT b1 Oo
b2z; BO3BpalllaeT 0
UJIIU count+1, eClu
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OKa3bIBAeTCs JIeBee
HUXKHEW T'PaHUIIH;
MACCUB thresholds
dooiceH 6bImb
0mcopmupoB8aH 1o
BO3PaCTaHMUIO,
HHauye
IMOJTyYEeHHI
HeoXUTaHHbIe

OynyT

PEe3yIbTaThL

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
OIlepaH[ JIE2KUT BHE
oruarra3oHa
width_bucket ( int BO3BpalllaeT HOMEP |width_bucket ( 2
operand I'PYIIIBI, B KOTOPYIO|now (),
anyelement, nonaféT operandafjray|['yesterday',
thresholds T'PYIIITBL 'today',
anyarray) OIIpeneIAnTCA 'tomorrow']::timestamptz[])
HU>XXHUMHAU
TpaHUIIaMH,
ImepenaBaeMbIMUA
B thresholds);
BO3BpallaeT 0,
eCJin OIlepaHpfg

B Ta6mnuue 9.6 nepeunciens Bce GYHKIIUYU OJI TreHepaluu CIIydalHbIX YHCell.

Tao0auma 9.6. CnyyaiHbie QyHKIHH

DOYyHKIIUA Tun pe3yabTaTta Onucanue

random () dp CIydalHOe 4YHCJIO B AUAala30He
0.0<=x<1.0

setseed( dp) void 3a7JaéT OTIIPAaBHYIO TOYKY [MOJId

IIOCJIEAYIOMINX BBEI3OBOB random (
) (3HaueHue Mexny -1.0 u 1.0,
BKJII0Yas TPaHUIIBI)

XapaKTEepUCTUKU 3Ha4YeHUH,

BO3BpalllaeMbIX (QyHKIUEN

random ()

3aBHCAT OT CHCTEMHI.

s

IpUMEHEHUS B Kpunrorpaduu OHU HEIPUTOOHEL; aJlbTePHATUBEL OIIUCAHBI B pgcrypto.

Haxkoner, B TabOnuite 9.7 mepeducieHbl BCe HMMEOIINECS TPUTOHOMeTpHuYecKue (GYHKIUH. Bce T
(byHKIIMY TPUHUMAIOT apryMEeHTH ¥ BO3BPAIllalOT 3HaUYeHU THUMa double precision. Y KaXkmou GyHKIINHA
UMEIOTCSI ABE BapHalliy: OJHA M3MEPSEeT YIJIH B pajfiiaHaX, a BTopasi — B I'pajiycax.

Ta6auma 9.7. TpuroHomeTpuueckue QyHKIIHH

DyHKIUH (B paguaHax) ®yHKIHH (B rpagycax) Onucanue
acos ( x) acosd ( x) APKKOCHHYC
asin( x) asind( x) APKCHHYC
atan( x) atand( x) APKTaHT'eHC
atan2( y, x) atan2d( y, x) apKTaHTeHC y/x
cos ( x) cosd( x) KOCHHYC

cot ( x) cotd( x) KOTAHT'€HC

sin( x) sind( x) CHHYC
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DyHKIUH (B paguaHax) ®yHKIHH (B rpagycax) Onucanue

tan( x) tand ( x) TAHT€HC

IIpuMmeyanue

Takke MOXKHO paboTaThk C yriaaMu B Tpafgycax, MNPUMEHSS BHIIEYIOMSIHYThE QYHKINU
npeoOpa30BaHUs eguHUI] radians () ¥ degrees (). OOHAKO IPENNOYTUTEIIPHEE HCIIOJIE30BaTh
TPUTOHOMeTpUUeckrue GYHKOUHM C TrpagycaMu, TaK KaK 9TO II03BOJIsieT mu306exkaTh OIMHMOOK
OKPYTJIEHUS B 0COOHBIX CIIydasiX, HallpuMep, IPU BHIYUCIEHUH sind (30).

9.4. CTpokoBble (PYHKL MU U OonepaTopbl

B aToM pa3pgerne omucaHb GYHKIIMHM B OIIePaTOPH! A1t Ppab0oThl C TEKCTOBBIMU CTPOKaMu. I1om cTpoKamMu
B JAaHHOM KOHTEKCTE IIOAPa3yMeBAIOTCs 3HA4YEHUsI THUIIOB character, character varyinglitext.ECHH
He OTMeYeHO o0paTHOe, BCe HUKeIepednciIeHHbe QyHKIMN paboTal0T CO BCEMU TUMHU THUIIAMHU, XOTSI
C THUIIOM character CJeAOyeT Y4YUTEIBATh BO3MOXKHEIE 3(1)(1)eKTBI ABTOMATUY€CKOI'0 OOIIOJIHEHUA CTPOK
npobenamu. HekoTophlie U3 3TUX QPYHKIIUN TaKXkKe MOANePKUBAIOT OUTOBLIE CTPOKMU.

B SQL ompemeneHbl HECKOJIBKO CTPOKOBHIX (YHKIIHM, B KOTOPHIX apTYMEHTHI Pa3deIsiioTCS He 3alATEIMH,
a Kimo4yeBeIMU cnoBaMu. OHU riepedncieHsl B Ta6uiie 9.8. Postgres Pro Takke mpemoCcTaBiIsieT BapUaHTH
9TUX QYHKIUH C CHHTAKCHCOM, OOBIYHBIM OJ1sT QYHKIUH (cM. Tabmuiry 9.9).

IIpumMeuyanue

Do Bepcuu 8.3 B PostgreSQL 3Ttu ¢pyHKIIMK TaKzKe IIPO3PavHO IIPUHUMAIN 3HAUYEHUS HEKOTOPHIX
He CTPOKOBEIX THIIOB, HEABHO IIPDUBOMOSA 3TU 3HAYEHUA K TUIIY text. Celyac TaKue IIpuBEeOeHud
HUCKITIOYEHBI, TAK KdaK OHH YaCTO IMPUBOOUIIN K HEOXKHNIOAHHBIM Pe3yJIbTaTaM. OI[H&KO ormeparTtop
KOHKATEeHaIIUU CTPOK (| |) IMo-IpexxHeMy IIPUHUMAET He TOIbKO CTPOKOBBIE JAHHBIE, €CITU XOTS OBl
OIOWH apryMeHT MMeeT CTPOKOBHIM THUII, KaK moKa3aHo B Tabnuile 9.8. Bo Bcex OCTaIbHEIX CIydasx
OJISI IOBTOPEHUS IPEeObIAyIero IoBegeHus moTpedyeTcs modaBUTh TBHOe MpeoOpa30BaHue B text.

Ta6muna 9.8. CTpokoBbie QYyHKIIMH U OIepaTopsl si3bika SQL

DOyHKIIUA Tun pe3yabrarta |Onucanune IIpumep Pe3ynbTart
string || string |text KoukareHanusa 'Post' | | |PostgreSQL
CTPOK 'greSQL’
string | He|text KonkaTteHalusa '"Value: ' || 42 |Value: 42
string uin HE CTPOK C OOHUM
string || string He CTPOKOBHIM
OIlepPaHIOM
bit_length( int Yucio 6UT B CTPOKE |bit_length ( 32
string) 'jose')
char_length ( int Yucno CUMBOJIOB B|char_length ( 4
string) Unu CTpPOKeE 'jose')
character_
length( string)
lower ( string) text ITepeBomut lower ('TOM') tom
CHUMBOJIEI CTPOKH B
HUXKHUU PETUCTP
octet_length ( int Yucio OauT B|loctet_length ( 4
string) CTpOKeE 'jose')
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OYHKIIUY ¥ OTIEPATOPHI

CUMBOJIBI CTPOKH B
BEPXHUU PETUCTP

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
overlay( string |text 3amMeHseT overlay ( Thomas
placing string IMOACTPOKY 'Txxxxas'
from int [for placing 'hom'
int]) from 2 for 4)
position ( int ITonoxeHue position('om' in |3
substring in YKaBEiHHOfI 'Thomas"')
string) IIOOCTPOKHN
substring ( text H3Bnekaer substring ( hom
string [from IIOACTPOKY 'Thomas' from 2
int] [for int]) for 3)
substring ( text H3Bnekaer substring( mas
string from IIOACTPOKY, 'Thomas' from
mabmoH) COOTBETCTBYIOWIYIO| ' . . . &)
peryinsipHomMy
BEIpaXXEeHUI0 B
CTHUIE POSIX.
ITogpo6HO
11abI0HBl OMMKMCAHEI
B Pazpgene 9.7.
substring( text H3Bnekaer substring( oma
string from IIO