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NpeoucnoBue

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

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

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

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

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

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

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

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

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

1. Yto Takoe Postgres Pro Standard?

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

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

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

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

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

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

IIpuMmeyanue

Postgres Pro Standard mpepocTaBnseTcsa IO clepyoolled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O0s13aTeJIPHO 03HAKOMBTECH C YCIIOBHSMHU JIUIIEH3UM, IIPEXKOE YEeM
3arpyzarThb ¥ UCII0b30BaTh Postgres Pro Standard.

Postgres Pro Standard otnudaioT oT PostgreSQL crenyroiue yCoOBepIIeHCTBOBAHMA:

YnydmeHHBIN MeXaHM3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBalOUIMi OTPUIlAaTEILHOTO BIMSHUSA Ha
IPOU3BOOUTEIBHOCTD.

YMenbieHne 00b€Ma 3anuceit B WAL, reHepupyeMbix npu onepanusax CREATE | NDEX ¢ uHOeKcaMu
GiST, GIN u SP-GiST.

YnyuymeHHas TPOU3BOOUTEILHOCTD IIPY MCIIOJIb30BaHUM MHOKECTBa BpeMEeHHBIX TaOJuIl

B OTHENBHBIX 00CITYyKUBAIOIUX IIpoIleccax U IpU 60IbIIOM KOJIMYECTBE OJHOBPEMEHHEIX
IOOK/IIYEHUN.

YBenuueHHas CKOPOCTh U 3(pGHEKTUBHOCTS IIJIAHUPOBAHUSA OJI PA3IUYHBIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE TTOTPEeOIeHNe TaMsATU TPpU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
[lobGaBneHMe BpeMeHU MJIaHUPOBaHUA B UHGOPMAIIHIO, BEIBOOUMYIO MoAyaeM auto explain.
B03MOXKHOCTE 3aMeHHI HyJleBoro 6aliTa 3amaHHbIM ASCII-cMMBOJIOM IIPU 3arpy3Ke JaHHBIX C
IoMOIIbI0 KoMaHasl COPY FROM (CwM. onucanue napaMmetpa nul byte replacement on import.)
UcnonbzoBanue ICU Ha Bcex maTdhopMax C Lejibio 00eCIeuuTh n1aTGopMoOHEe3aBUCUMYIO
COPTUPOBKY [OJI1 pa3/IUYHEIX JToKasnel. [1o ymonyaHuio npoBaumep IpaBul COPTUPOBKY i CcU
3afenCcTByeTCs OJig BCEX JIOKaJjieH, 3a uckmouenueM Cu POSI X. (CMm. ITogpaspgen 22.2.2.)
Peanuszanus mexanusma PTRACK, no3Bonsroniero nporpaMmme pg probackup orciexuBaTth
U3MEHEHUS CTPaHUIl IIPU CO30aHUM MHKPEMEHTAIbHEIX Pe3ePBHBIX KOIIUN.

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

IIpencraBneHue pg_recovery_settings, oTobOpakalolllee TEKyIIMe TapaMeTPEl BOCCTAHOBJIEHUS U3
datina recovery. conf.

H3MmeHeHUe TapaMeTpPoB B r ecovery. conf 0e3 mepesamnycka cepBepa.

[ToBHINIIEHHAs 0TKA30yCTOMUYUBOCTh B cucTeMax Windows.

PacmmpenHas nmoggepxkKa pefgakKTUPOBAHUSA BBOOUMEBIX KoMaHZ B psql ansg Windows,
peanu3oBaHHas c ucnoiab3oBanueMm W nEdi t Li ne.

YaudunupoBaHHasa CTPYKTypa ITIaKeTOB OBOMYHBIX (ailjioB OJI BCeX OUCTPUOYTUBOB Linux,
yIpolamias MUTPaluio MeKOy HUMHU U [I03BOJISIOIas YCTaHABINBATh HECKOJIBKO Pa3JIMYHBIX
mpoayKToB Ha 6a3e PostgreSQL coBmecTHO 6e3 Kakux-nmubo KoHpmukToB. (CMm. ['maBy 16.)

Postgres Pro Standard Takxke BKJII0OYaeT CJIEAYIOUINE OOIOITHUTEILHBIE MOIYJIHU:

Mopynbs dump stat, mO3BONSAIONIUN COXPAHATh CTaTUCTUKY JMaHHBIX IPU PE3€PBHOM KOIIMPOBAHUU U
BOCCTAHOBJICHUH.

Mogmynp fasttrun, KOTOpHIM ITPeOOCTaBIsIeT TPAH3aKIIMOHHO-HE0E30MacHy0 GYHKIUIO OIS YCeUYeHU
BPEMEHHEIX TaOJIuI], YTO IIpemoTBpaIllaeT pa3pacTaHue KaTanaora pg_cl ass.

Monyns fulleq, mpemocTaBIsAIONIU JOIOIHUTEJIFHEIN OIIepaTOP paBeHCTBA [JI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mopyns hunspell-dict, mpegocTaBisiioUIni cIoBapu OIS psfa A3BIKOB.

Mopnymnb jsquery peanu3yeT CIeldalbHBIN I3bIK 3alIPOCOB A1 3G GEKTUBHOTO, C UCIIOJIb30BaHUEM
HHIOEKCOB, IIOMCKa B CTPYKTYPUPOBAHHEIX OaHHEIX JSONB

Cnyx0a MOHHUTOPHHTA Mamonsu, UCIOJITHeHHAas B BuAe areHTta Zabbix.

Mopynbs mchar, mpegocTaBISIOIINM TOIIOTHUTENbHBIN TUII HAaHHBIX IOJISI COBMECTUMOCTH ¢ Microsoft
SQL Server.

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

Monynb pg pathman nmpepmocTaBisieT ONITUMU3NPOBAHHBIN MeXaHU3M CEKIIMOHUPOBAHHUS, a TaKXkKe
GYHKIUM 071 CO3aHUA U YIIPABIIEHUS CEKIIUSIMHU.
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* pg probackup — MeHenXKep Pe3epPBHOTO KOMIUPOBAHUS M BOCCTAHOBJIEHUS.

* Mopyns pg query state, maiommi BO3MOKHOCTb Y3HaBaTh TEKYIIEE COCTOSTHUE BHITIOTHEHUS
3ampocoB B 06CIyKMBAIOIIEM IIPOIIECCE.

* Vrtunuta pg repack mnsg peopraHusanuu TabIuII.

* Mopyns pg tsparser — agbTepHATUBHBIN aHAIM3aTOP TEKCTOBOTO ITOWCKA.

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

* Mopyns plantuner, go6aBisOMIUi TOAAEPKKY YKA3aHUHN OJI MJIAHUPOBIIUKA, TOTKTIOYAIOMINX UITH
OTKJTIOYAIOIIUX ONPeNeIéHHBIE WHAEKCH IIPYU BHIIOJTHEHUY 3aIIpoca.

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

* Mopyns sr plan, TO3BONSIONINM COXPAHATh M BOCCTAHABIUBATH IIJIAHBI 3AIIPOCOB.

Brimmycku Postgres Pro Standard crnenyioT 3a BeimycKamMu PostgreSQL, xoTs mHOTDa MOTYT BEIIIYCKaThCS
yame. CxeMa BepcuoHuUpoBaHus Postgres Pro Standard ocHoBaHa Ha CXeMe BePCHOHHPOBAHUS
PostgreSQL u BK/II04YaeT OONOIHUTEILHYIO HTUGDPY.

3. KpaTtkaa ucrtopua PostgreSQL

OOBEeKTHO-PEeNIAIMOHHAsT CucTeMa yIIpaBlieHus 06a3aMy HOaHHBIX, MMeHyeMasi ceromHsi PostgreSQL,
npou3zonuia ot nakera POSTGRES, manucanuoro B bepknu, KanudopHuiickom yHuBepcurete. Ilocie
IOBYX mecsTunetuit paspaborku PostgreSQL cTan camoit pa3Butoit CYB] ¢ OTKPHITEIM UCXOOHLIM KOIOM.

3.1. NpoekT POSTGRES B bepknu

IIpoekt POSTGRES, BoarnmaBnsgeMbiii mpodeccopom Maitikiom CToyHOpelKepoM, CIIOHCUPOBAU
areatctBo DARPA nipu Muno6opons: CIITA, YnpasneHue BoeHHBIX uccrnenoBanuit (ARO), HarmoHambHBIH
Hayunemi ®oupg (NSF) um kommanums ESL, Inc. Peanmsanus POSTGRES nHauamace B 1986 T.
IlepBoHa4YasbHBIE KOHUEIIIUY CUCTEMEI OBINTY MpeACcTaBlIeHkl B JOKyMeHTe ston86, a onrcaHue ImepBoH
MOJIeNIU JaHHBIX ITOSIBUIIOChE B rowe87. IIpoeKT cucTeMbl IpaBuil Toraa OblI mpeacTaBieH B ston87a. CyTh
U apXUTEeKTypa MeHeOKepa XpaHunuila OblIu pacnucalsl B ston87b.

C tex mop POSTGRES mpoiéi HeCKOJIbKO 3TAlloB pa3BUTHA. [IlepBas «memMoBepcus» 3apaboTana B 1987
u Onma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcusi 1, onmucanHas B ston90a, Oblnma
BEIIYIII€HA AJ1 HECKOJIbKHUX BHEITHUX IT0JIb30BaTeen B nioHe 1989. B oTBeT Ha KPUTHUKY IIEPBOY CUCTEMBI
mpaBun (ston89), ona Ovina mepemenana (ston90b), u B Bepcuu 2, BeIIyIlleHHOUN B mioHe 1990, Onlma
yKe HOBas cucTeMa npasui. B 1991 Brimia Bepcusa 3, B KOTOPOU HOSBUJIACH ITOAAEPIKKaA Pa3/IMYHEBIX
MeHeIXKepOoB XpaHUJUIA, YIYYIIeHHBINM MCIIOIHUTEINL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnenyiomue BeITyCKH m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITpaBIeHBI Ha YyIydIIeHHEe
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES npumMmeHsscs OJjis peann3alii MHOXKeCTBa UCCIeI0BaTEeIbCKUX 1 TPON3BOACTBEHHEIX 3a1ay.
B wmx uywmcme: cucrtema aHanm3a (GUHAHCOBBEIX [AHHBIX, HAaKeT MOHUTOPHWHIa PabOTHl pPEaKTUBHHBIX
mBuUraTesneil, 0a3a MDaHHLIX HAOJIOOMEeHWH 3a acTepoumamMu, 0a3a JAaHHBIX MEOUIIMHCKOW MHOOPMAITUH,
HECKOJILKO Teorpaduueckux wuHpopMaumoHHEIX cucteM. POSTGRES TakxXke uHCIONb30BajCa MOJIs
0o0y4yeHUsd B HECKOIbKUX yHUBepcuTeTaxX. Haxkownern, komnauHus Illustra Information Technologies
(mo3xke craBmas 4acThio Informix, KoTopas ceWdac IpUHaAJeXuUT [BM) BOCIOJb30BajaCch KOOOM M
Hallyla eMy KoMMepueckoe npuMeHeHue. B xoume 1992 POSTGRES cran ocuoBHolt CYB]l HaydHOTO
BBEIUHCIIMTEILHOTO IpoeKTa Sequoia 2000.

B 1993 umncno BHEMIHUX II0JIb30BaTeNel ymBousochk. CTajio OYEBUOHO, YTO OOCIIyKMBaHHE Koma U
moamepzKKa 3aHMMaeT CIHUIIKOM MHOI'O BpEMEHU, U ero He XBaTaeT Ha HccienoBaHus. [ CHUXKEHUS
aTo Harpy3ku nmpoekT POSTGRES B Bepknu 6bi1 oduiianbHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

B 1994 Ouppu IO u Ixonnu Yen pmob6aBunu B POSTGRES unTepmnpeTraTop si3bika SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 ony6muKoBaH B IHTepHeTe U Hadall CBOM IyTh KaK IIOTOMOK pa3paboTaHHOTO
B Bepknu POSTGRES, ¢ OTKPHITEIM UCXOOHBIM KOTOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymenbmuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHHM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran

xxiii


https://www.ibm.com/analytics/informix
https://www.ibm.com/
http://meteora.ucsd.edu/s2k/s2k_home.html

[TpemucnoBue

npuMmepHo Ha 30-50% OvicTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). [Tomumo
WUCIIPABJIEHUS OIINOOK, TPOUIOIIIH CIIEAYIONINE U3MEHEHUS:

e Ha cmeny s3bIKy 3amnpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnemoBana cBo€ uMsa ot PostQUEL.) ITog3anpockl He MoOaepKUBaIUCh OO
BeIxoma PostgreSQL (cM. HUKe), XOTSI UX MO2KHO OBIJI0O MMUTHPOBATh B Postgres95 ¢ momoirsio
nmoJib30oBaTeNnbCcKux GyHKIuM SQL. By 3aHOBO peann30BaHbl arperaTHblie yHKIuM. Takxke
IIOSAABUJIACH IogaepkKa npennoxenusa GROUP BY.

e Insg uHTepakKTUBHEIX SQL-3ampocoB Oniya pa3paboTaHa HOBas IIporpamMma (psql), KoTopas
ucnonb3oBania GNU Readline. Ctapas nmporpaMMa monitor crajza He HyXKHa.

¢ TlosiBMNach HOBAs KIHEeHTCKas Oubnuoreka | i bpgt ¢l mnsa mommepzxkku Tcl-knmueHTOB. [Tpumep
o6omoukH, pgt cl sh, mpemcrasissn HOBbIe KOMaHawl Tcl mmst B3auMomencTBus mporpaMm Tcl ¢
cepsepoM Postgres9bs.

* BrIn ycoBepiieHCTBOBaH UHTepPdec st paboTe ¢ 60nbmmMu 00beKTaMu. EQUHCTBEHHBIM
MeXaHM3MOM XpPaHeHUs TaKWX JMaHHBIX CTalId WHBEPCUOHHBIE 00beKTH. (MHBepcroHHas ¢aiimoBas
cucTteMa OblJIa yajeHa.)

* VYpamneHa cucteMa IIPAaBUJTI HAa YPOBHE 3K3EMIIJIAPOB; IIepe3alluChIBAIOIIe IIPaBUjla COXPAHUIINUCE.

e C HUCXOOHBIM KOOOM CTalI¥ PacCIpOCTPaHATLCSA KpaTKHe ONMCaHUSa BO3MOXKHOCTEN CTaHOapPTHOIO
SQL, a Takxke camoro Postgres95.

e Ins c6opku ucnonb3oBancad GNU make (BMecto BSD make). Kpome Toro, cramo BO3MOXKHO
ckoMmunupoBaTh Postgres95 ¢ vemomudumnupoBarHoi Bepcuet GCC (6b1710 MCIpPaBIEHO
BhIpaBHUBaHUE MaHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMsa «Postgres95» He BHIOEPXKHUT HUCILITAHHE BpeMeHeM. MBI BeIOpau
HOBoe mMs, PostgreSQL, oTpazxailoimiee cBsIi3b Mexknay opuruHaidbHeIM POSTGRES u 6omee mo3mHUMH
Bepcusamu ¢ nogpepxkkou SQL. B To ke BpeMsi, MbI IIPOAOJIZKUIN HyMepanuio Bepcui ¢ 6.0, BEpHYBIINCH
K IIOCJIeJOoBaTENbHOCTH, HauaTou B mpoekTe bepknu POSTGRES.

w

Muorue npoponxaioT Ha3bBaTh PostgreSQL umenem «Postgres» (Temephp yXKe penko 3arjaBHBIMU
OykBaMM) N0 TpPamULUMU WIU [JIT IIPOCTOTHL. ITO Ha3BaHMWE 3aKPENUJIOCh KaK IICEBOOHUM WJIU
HedopManbHOe 0O603HaYEHNE.

B mporecce paspaboTku Postgres95 ocHOBHEIMM 3amadaMy ObIIM MOWCK M IMIOHUMAHUE CYIIEeCTBYIOIINX
mpob6ieM B cepBepHOM Kopme. C mepexomoM K PostgreSQL akKIeHTH CMECTHIMCH K Peanu3alui HOBBIX
GYHKUIMH 1 BO3MOXKHOCTEH, XOTsI paboTa IPOIoJIzKaeTCsl BO BCeX HAIIPABIIEHUSX.

4. CornawieHus

Crnepnyolire coriaileHns UCI0NIb3yI0TCS B ONIMCAaHNUAX KOMaH: KBagpaTHbIe CKOOKM ([ u ] ) o0603HavaloT
HeoOsa3aTenbHBle YacTu. (B onmucanum koMmaHpn Tcl BMeCTO HMX MCIIOJIb3YIOTCS 3HAKU Bompoca (?), Kak
npuusaTo B Tcl.) ®durypubie ckoOku ({ 4 }) ¥ BepTuKanbHasd yepTa (| ) 0603HaUaOT BEHIOOP OOHOTO U3
IpenIoKEeHHBIX BapUaHTOB. MHOTOTOYME (. . . ) O3HA4YaeT, YTO IPEOBIOYIINY 3JIEMEHT MOKHO IIOBTOPUTS.

HHorma pns sicHocTH KoMaHAul SQL mpemBapsioTCs OpPHUTIAIIeHHeM =>, a KOMaHOLl 000JIOYKH —
npuriamenueM $.

ITog aOmMuHucmpamopom 3[ech OOBIYHO IIOHUMAaEeTCsI YeJIOBEK, OTBETCTBEHHEIN 3a YCTaHOBKY U 3allyCK
cepBepa, Torga Kak no/b3osamesib — KTO YyTOOHO, KTO MCIOJIb3yeT UM KeJlaeT UCII0JIb30BaTh JII000U
KOMIIOHEHT cucTeMsbl Postgres Pro. 9Tu pomnu He cienyeT BOCIPUHUMATL CIUIIKOM y3KO, TaK KakK B 9TOU
KHUTe HeT Ollpefe/IéHHBIX NONYIIeHU! OTHOCUTEIbHO IIPOolleAypP CUCTEMHOT'0 afMUHUCTPUPOBAHU .

5. Kak npaBusbHO cooOwmnTL 00 OLUMOKe

Ecnu BeI HaiméTe ommbOKy B Postgres Pro, maiiTe HaMm 3HaTh 0 Hell. Biraromapst Bamemy oT4€Ty 00 omubke,
Postgres Pro craHert eié 6oJjiee Haf€KHBIM, Befb [axKe IIPU CAaMOM BBHICOKOM KadyeCTBe KOMa HeJIb3s
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TapaHTUPOBATh, YTO KaXKObIM OJI0K 1 Kaxpas pyakums Postgres Pro 6yneTt paboTaTh Be3ae U IPH JTI0OBIX
00CTOSITETBCTBAX.

Crnemyromye IpeaioXKeHusT IPU3BaHE IOMOYb BaM B COCTABJIEHUM OTYETA 00 OIInbOKe, KOTOPHIM MOXKHO
Oymet o6paboTaTh 3¢ dekTuBHO. MBI He TpeOyeM UX HEYKOCHUTEIJILHOT'O BBITIOJTHEHUS, HO BCE JKe JIy4IIe
cllefoBaTh UM A1 ofIero Oiara.

5.1. AvarHocTuka owmbok

Ipexknge ueM cooOmiaTh 00 oIubOKe, IOXKaayWcTa, MPOYUTANTE M IepeduTaiTe MOKYMEHTAlUuIi0 U
ybenuTech, 4TO BOOOIle BO3MOXKHO CHeJIaTh TO, YTO Bl XOTUTE. EC/TM 13 JOKYMEeHTalUuu HEeSICHO, MOXKHO
9TO CHeflaTh WM HeT, IoXKalylhcTa, coobmuTe u 06 3ToM (Torga 3To omuOKa B AoKyMeHTaluu). Ecnou
BBISICHSIETCS, UTO IIpoTrpaMMa [ejlaeT YTO-TO He TaK, KaK HalKucaHOo B JOKyMEHTAIluH, 3TO TOXKe OIubKa.
BoT nuik HEKOTOPBIE IPUMEPHI BO3MOKHBIX OITMOOK:

» TIporpamMMa 3aBepIIaeTCsi C aBapUHUHBIM CUTHAJIOM UJIM COODOIIeHueM 00 OIINOKe OmepanuoHHOM’
CHCTEeMEI, YKa3bIBaloIllel Ha mpobieMy B mporpaMme. (B KauecTBe KOHTPIIpUMepa MOXKHO TPUBECTH
coobmenne «HeT MecTa Ha AUCKE» — 3Ty MPOoGJIeMy BBl JOJIXKHEI PEIITUTh CaMH.)

* HporpaMMa BI:IJIaéT HeraBI/IJTbHLII;I pe3ybTaT OJjid JIIOOBIX BBOOUWMBIX NAaHHBIX.
* HporpaMMa OTKA3bIBA€TCA IIPUHUMATH OJOIIYCTHUMEBIE (cormacHo I[OKYMeHTaLII/II/I) OaHHBIE.

e TlporpaMma mpUHUMAET HENOMYCTUMBIE TaHHBIe 0€3 coobimeHnst 00 ommMOKe WU TPEeOyIpPexKIAEHUS.
Ho moMHMTE: TO, YTO BHI CUUTAETE HEOOMYCTUMBIM, MBI MOKEM CUUTATH TPUEMIIEMBIM
pacIIupeHueM UTU COBMECTUMBIM C TIPUHSATOU TTPAKTUKOM.

* He ymaétcs yctaHOBUTH Postgres Pro Ha moggepKrBaeMoi minaT®opMe, BHITIOTHS ST
COOTBETCTBYIOIINE UHCTPYKIHH.

3mech mof «IIpPorpaMMOoli» IMOOPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOMHAEMBIN (aiis, a He UCKITIUYUTENBHO
CepBEPHEIN IIPOIIECC.

MennenHas paboTa MM BHICOKAs 3arpy3kKa PecypcoB — 3TO He 006s3aTeNbHO ommbKa. Takke MOXKeT
He OBITh OIMMOKOM KaKoe-TO HEeCOOTBeTCTBHEe cTaHmapTy SQL, ecimm TONBKO SIBHO HE OEKJIapUPYeTCs
COOTBETCTBUE B JAaHHOM aCIIEKTe.

5.2. YTo cooOwaThb

Coobmas o mpo6ieMe, MmocTapalTech M3M0XKUTH BCce ¢GaKThl. B Kaxkgom oTdéTe 00 ommbKe clemyeT
yKa3aTk:

e TouHYIO IIOCJIEOBATEILHOCTD AENUCTBUY [JIsI BOCIIPOU3BENEHUS NPOOIEeMEl, Ha4YWHas C 3anycKa
npozpammsl. OHA OONKHA OBITH CAMOOOCTATOYHOM; €CITH BRIBO] 3aBUCHUT OT JAHHBIX B TaOIHUIIaX, TO
HEeO0CTAaTOYHO COOOIIUTh oouH ytuik SELECT, 6e3 mpequiecTBYOIUX onepaTopoB CREATE TABLE u
| NSERT.

JIyamu#t popMat TecTa s npobiem ¢ SQL — daiin, KOTOpEIM MOXKHO IepegaTh mporpaMmme psql

u yBUOeTh npobnemy. (M ybenurecs, 4To B BameM daiine ~/ . psql r c Huuero HeT.) CaMbiii IPOCTOMU
cr10co6 MOMyYUTh TAaKOU (aiiyi — BHITPY3UTH OOBABIEHUS TaONuUl U faHHEIe, He0OXOOUMEIE IS
CO3[OaHUS IIOJIUTOHA, C ToMoIIbio pg dump, a 3aTeM fobaBUTh IPOOIEMHEIN 3anpoc. [TocTapalitech
COKpaTHUTh pa3Mep Balllero TECTOBOTO IIPUMepPA, XOTSA 3TO He abcomoTHO HeoOxonuMo. Ecnu omubKa
BOCHIPOU3BOOUTCS, MBI HailEM €€ B 1I000M cIty4dae.

Ecnu Bame npuoxeHue UCIOJNIb3yeT KaKOKW-TO APYTroi KIIMeHTCKU nHTepdeiic, HanpuMmep PHP,
MMOKaJIyUCTa, MOIIBITAWTECh CBECTH OIINOKY K ITPOGJIEMHBIM 3aIIpOCaM.

¢ Pe3ynbTaT, KOTOPHIH BH ITony4daete. Eciu ecTh coobmenne 06 ommbKe, IOKaxkuTe ero. Eciu
IIporpaMMa 3aBepIaeTcs OMIMOKOM OIepPalioHHON CUCTeMEI, COOOIITNTEe 0 Hel. Ynu eciniu HUYero He
IIPOUCXOIOUT, OTpa3uTe 9T0. [lajke eCiiu B pe3yIbTaTe BallleIr0 TeCTa IPOUCXOOUT COOM IpPOrpaMMEl
WJIY 9TO-TO OYEeBUIHOE, MBI MOXKeM He HaOmonaTh 3Toro y cebs. IIpoime Bcero 6ymeT CKOIMPOBATh
TEKCT C TEpMUHAJIA, €CJIU 3TO BO3MOXKHO.
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[TpemucnoBue

5

ITpumeuyanue

Ecnu BB ymoMuHaeTe cooliieHure 06 omubKe, moxKanyicTa, yKaxXKuTe ero B Haubosee IMOTHOM
dopme. Hanpumep, B psql, anst aToro cHavarsna BeimonHuUTe \ set VERBOSI TY ver bose.

Ecnu B IuTHPyETE COOOIEHNS U3 XKypHaja COOBITUN cepBepa, MPUCBOUTE TTapaMeTPy
BBIIOITHEHU S log error verbosity 3HaueHwue ver bose, 4ToOB KypHan ObIT Haubomee
TOAPOOHEIM.

IIpumMeuyanue

B cnyuae daTanpHBIX OmIHG0K COOOIEHNEe Ha CTOPOHE KIIMEeHTa MOXKET He CoepzKaThb BCIO
HeoOxomuMyto nHpopmanuio. [ToxkamnyicTa, TakXKe H3y4IUTe XKypHAall cepBepa 0a3 maHHBIX.

* OueHb BaXHO OTMETUTh, KAKOM Pe3yJIbTaT BH OXKUIAIM HOIy4uTh. [ToxkamnylicTa, IPUBOIUTE
0KUIaeMEBIi pPe3yJbTaT, eCIU 3TO YMECTHO.

* Bce mapaMeTphl KOMaHOHOM CTPOKHY M APYTrHe ITapaMeTpPHl 3allyCcKa, BKII0Yast BCe CBSI3aHHEIE
rmepeMeHHbIe OKPYKEHHUS UJTu (akabl KOHPUTYpPaLluK, KOTOPBIE BHI U3MEHSIJIH.

e Bcé€, 4To BH fieJlajii He TaK, KaK HalluCaHo B WHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuto Postgres Pro. YToOwI BEISICHUTH BEPCHUIO CEPBEPA, K KOTOPOMY BHI IIOAKITIOYEHEBI, MOIKHO
BEIIOJIHUTE KoMaHAy SELECT pgpro_version(); . BompImMHCTBO UCIIONHAEMEIX IIPOrPaMM TaKXKe
MOAOePKMBAIOT ITapaMeTp - - Ver Si on; KaKk MUHUMYM [I0JI2KHO paboTaTh post gres --versionu
psql --version.

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

3. Kyna coobwartb

B ofuiem cnydae mockeiyiaTh coolieHus 06 ommbkax ciaenyet mo agpecy <bugs@ost grespro. ru>. Mbl
MTPOCHM Bac HamucaTh MHGOPMATUBHYIO TEMY IHChMa, BO3MOXKHO BKJIIOUMB B HEE YACTh COOOIIEeHUs 00
ommnoKe.

He otnpaBngiiTe ot4é€thl 06 ommbkax, crnenududHbx Onasd Postgres Pro, Ha agpec monmepKKu
PostgreSQL, Tak kak Postgres Pro He mnopmepzkuBaeTcsi coobiiectBoM PostgreSQL. OpmHako BEHI
MOKeTe coo0IaTh Io agpecy <pgsql - bugs@i st s. post gresql . or g> 060 Bcex omubKax, CBI3aHHLIX C
PostgreSQL.

Iaxxe ecnu Ballla ommOKa He CBs3aHa C ocoGeHHOCTSIMHU Postgres Pro, He mochiaiiTe COOOIIEHUS
B CIOMCKHM PaCCBUIKH [JII TOJIb30BaTesie, HampuMmep B <pgsql -sql @i sts. postgresql . org> unm
<pgsql -general @i sts. postgresql.org> OTu pacChHIKU ONpegHa3Ha4YeHHBl O/ OTBETOB Ha BOIIPOCHI
TIOJTb30BAaTEJIEH, ¥ UX MOOMUCUYUKN OOBIYHO HEe XOTST ITOJIy4aTh coolIIeHus 06 omubKax, 60jiee TOro, OHU
BPSM JIM UCIPABSAT UX.

Takxe, OXKaJlyucTa, He OTIIPaBJIIUTE OTYETHI 00 ommnbKax B CIINCOK
<pgsql - hackers@i st s. post gresql . or g>. OTOT CIIMCOK IIpefHa3HaYeH OJi 00CyXKmeHus pa3paboTKu
PostgreSQL, u OymeT nyuiie, ecnu cooOimeHus o6 omwubkax OymyT CyIlecTBOBaTb OTHEIbHO. MEI
nepeHecéM obcyxkpeHue Bamel ommOKM B pgsql - hackers, ecnu cBs3anHas ¢ PostgreSQL mpo6Giema
moTpebyeT MOMOTHUTETBHOTO PACCMOTPEHMS.
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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. YcTaHOBKa

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

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

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

1.2. OCHOBbI ApPXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




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.

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

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

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

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

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

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

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

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

TakXke BB MOZKETEe IIOJIyYUTh COOOIIeHNE:

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

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

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

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

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

1 . . .. . .

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




Hauamno

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

$ createdb

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

$ dropdb nydb

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

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

1.4. NMopknwouyeHUue K ba3ze gaHHbIX

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

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

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

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

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

$ psqgl nydb

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

B psqgl BEI yBumuTe crepyroiiee COOOIIEHHE:
psql (11.9.1)

Type "hel p* for help.

nydb=>

ITocnenHss CTPOKA MOXKET BHITJIAOETh U TaK:
nydb=#

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

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

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

mydb=> SELECT pgpro_version();

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




Hauamno

ver sion

PostgresPro 11.9.1 on x86_64-pc-1inux-gnu, conpiled by gcc (Debian 4.9.2-10) 4.9.2,
64- bi t
(1 row

nmydb=> SELECT current_date;
dat e

2016- 01- 07
(1 row

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

(1 row

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

mydb=> \ h

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

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




NnaBa 2. A3bIK SQL

2.1. BBepeHue

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

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

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

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

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

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

nmydb=> \i basi cs. sql

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

2.2. OCHOBHbIE NOHATUA

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

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weat her (

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

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

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

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

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

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

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

);

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

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

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

2.4. JlobaBneHue CTPOK B Tabnuuy

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiHeHue 3anpoca

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

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

B pesynbTaTe OOJIXKHO IOJIYYUTHCA:

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

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

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

U nony4uts B pe3ynbrare:

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

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

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

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

PesynsbTar:

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

BbI MOKeTe TIONTYyYUTh PE3YJIBTATH 3alpoca B OIPeNeIéHHOM MOPSIOKe:

SELECT * FROM weat her
ORDER BY city;

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

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

SELECT * FROM weat her
ORDER BY city, tenp_lo;

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

SELECT DI STINCT city
FROM weat her ;

Haywar d
San Franci sco
(2 rows)

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

SELECT DI STINCT city
FROM weat her
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

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

IIpuMmeyanue

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

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

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

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

O6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIyYeHHEIX JaHHBIX:

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

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

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

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

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

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

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

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

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

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

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

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

city |[tenmp_l ol tenmp_hi| prcp| dat e | nane | location
-------------- T T TR u U U
Haywar d | 37| 54| | 1994-11- 29| |
San Franci sco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Franci sco| 43| 57| 0] 1994-11-29| San Francisco| (-194,53)
(3 rows)
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

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

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

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

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

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

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

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

2.7. ArperaTtHblie (PYHKL UM

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

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

SELECT nmax(tenp_l 0) FROM weat her;

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

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

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

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

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

SELECT city, max(tenp_l 0)

FROM weat her

GROUP BY city;

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

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

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

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

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

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

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

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

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

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

I[TocMmoTpuTE Ha HOBOE COCTOSIHUE OaHHBIX:

SELECT * FROM weat her;

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

2.9. YnaneHue pgaHHbIX

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

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

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

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

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

3.1. BBepgeHue

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

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

3.2. MNpeancrasneHusn

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

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

SELECT * FROM nyvi ew,

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

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

3.3. BHewWwHUe KJII04YM

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

HoBoe o0bsaBneHue TabmuIilbpl OyaeT BHITISETh TaK:

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

)

CREATE TABLE weat her (

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

t enp_hi int,

prcp real,
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PaC].T.II/IpeHHLIe BO3MO2KHOCTH

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

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

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

3.4. TpaH3aKUuum

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IIpumeuanue

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

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

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

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

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

BEG N,

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

SAVEPQO NT ny_savepoi nt;

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

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

ROLLBACK TO ny_savepoi nt;

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

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

3.5. OKOHHble PYHKLU UM

OKOHHasa (pyHKUUs BHITIOMHSET BBHIYMCIEHUS AJIsT Habopa CTPOK, HEKOTOPHIM 00pPa30M CBS3aHHBIX
C Tekymel CTpoko#. E€ melcTBHEe MOXKHO CPaBHUTH C BBHIYMCIEHUEM, MPOU3BOJAUMEBEIM arperaTHOH
dyakument. OgHAKO C OKOHHBIMM (YHKIIUSIMU CTPOKHM HE TPYIMUPYIOTCS B OOHY BBIXOOHYIO CTPOKY,
YTO UMEET MECTO C OOBIYHBIMU, HE OKOHHBIMM, arperaTHBIMU (QYHKIUSIMH. BMeCcTo 3TOTO, 9TH CTPOKHU
OCTAlOTCSI OTHAENIPHBIMU CYIIHOCTSIMHU. BHYTpHM »Ke, OKOHHAas (YHKIHMS, KaK M arperaTHas, MOXKET
o6paIaThCsi He TOJBKO K TEKYIIEeH CTPOKe pe3yabTaTa 3ampoca.

BoT mpumep, NOKa3bIBAOIINM, KAaK CPAaBHUTD 3apIlIaTy Kaxkooro COTPYIHUKA CO CpegHeH 3apIijiaTou ero
oTmena:

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

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

ITepBbie Tpu CcTONMOIA M3BIEKAIOTCS HETMOCPENCTBEHHO M3 TaOMUITHI enpsal ary, Ipu 9TOM A KaXKOou
CTPOKM TabNIuILI eCTh CTpPOKa pe3yibTaTa. B 4eTBEPTOM cCTONOIle OKa3aloCh CpefHee 3HaudeHHe,
BBIYMCJIEHHOE TI0 BCEM CTPOKaM, MMEIOIIMM TO JKe 3HadeHuWe depnane, YTO ¥ TeKylasi CTPOKa.
(®akTHYECKU CpefHee BHIUMCISET Ta Ke OoOBIYHasi, He OKOHHAas QYHKUMS avg, HO mpemioxeHue OVER
TpeBpaliaeT e€ B OKOHHYIO, TAK YTO €€ IelCTBUEe OTPAaHUYUBAETCS PaMKaMM1 OKOH.)

BrizoB OKOHHOV (PyHKIMHM BCerja COOEpPKUT IpennoxkeHue OVER, crepylolllee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (GYHKIIMH. DTO CHHTAKCUYECKH OTJIMYAET €€ 0T OOBIYHOM, He OKOHHOM arperaTHou
dyukuuu. Ilpemnoxkenue OVER ompepesnseTr, KaKk HMEeHHO HYXKHO pa3feluTb CTPOKHU 3ampoca [
o6paboTku oKOHHOU ¢yHKIMel. [Ipennoxkenne PARTI TI ON BY, gononHsmoilee OVER, pa3gensieT CTPOKH
110 TPyIIIaM, WX pas3feniaM, o0bequHsIsd OOMHAKOBBEIE 3HAYEHUS BhIpaxkeHuu PARTI TI ON BY. OKoHHas
(pyHKUIMS BEIUKCIIAETCS IO CTPOKaM, IonafalonliM B OOUH pa3fell C TeKylleld CTPOKOM.

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

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

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

Kak moka3zaHo 3mech, GYHKIIUS r ank BbIOAET MOPSIAKOBEINM HOMED [T KaXKA0T0 YHUKAIbHOTO 3HAYEHU S
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTTHSIET COPTUPOBKY IpenoxkeHnne ORDER BY. Y hyHKIMU
rank HeT mapaMeTPOB, TaK KaK e€ IoBegeHMe IIOJTHOCThIO OIIpefessaeTcs npennoxenuem OVER.

Ctpoku, oOpabaThiBaeMble OKOHHOM (YHKIIMEW, NIPEACTaBIAIOT COO0M «BUPTyalbHBIE TaOJIMIIEL»,
CO37aHHBle U3 IpenjoxkeHUs FROM U 3aTeM Ipomiefuire udepe3 GQUILTPAIUI0 U I'PynnupoBKy WHERE
u GROUP BY u, Bo3MOXKHO, ycioBue HAVI NG Hanpumep, cTpoka, OoTGUILTPOBaHHAS U3-3a HaAPYIIEHUS
ycnoBusi WHERE, He OyImeT BUAOHA [JIsI OKOHHBIX (DYHKIIMIM. 3alIpOC MOXKET COfiepXaTh HECKOJIBKO OKOHHBIX
pyHKUIMN, pa3gensgioiuX JaHHbIe I10-pPa3HOMY C IPUMEHEHNEeM Pa3HBIX IpenjioxkeHnl OVER, HO Bce OHHU
OynoyT o6pabaTkeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYATIbHOU TaGJIUITH.

Mz yxe Bupgenu, 4yTo ORDER BY MOXKHO OIYCTUTH, €CNIU IOPSOOK CTPOK He BaXKeH. TakXKe BO3MOXKHO
onyctuth PARTI TI ON BY, B 3TOM Ccliydae o0pa3yeTcs OOUH pa3de’l, ComepKalluil BCe CTPOKM.

EcTh ellé ogHO BaKHOE IOHATHE, CBSI3aHHOE C OKOHHBIMHU QYHKIIUMSIMU: [JI59 KaXKI0HU CTPOKHU CYIIECTBYET
Habop CTPOK B €€ pasfese, Ha3bIBaeMbINM pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKM 0O0pabaTHBAIOT
TOJILKO CTPOKH paMKHU OKHAa, a He BCero paspgena. [lo ymonuaHuio ¢ ykaldanmeM ORDER BY pamMka
COCTOHUT U3 BCEX CTPOK OT Havajla pa3feia g0 TeKyIllel CTPOKHU U CTPOK, PABHEIX TEKYIEH 10 3HAYEHUIO
BeEIpaxkeHuss ORDER BY. Be3 ORDER BY paMKa IO yMOJYaHWIO COCTOUT U3 BCEX CTPOK pa3mena. 1
I[TocmoTpuTe Ha IpUMEP UCHOIB30BAHUSA SUM

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

salary | sum

________ e e am -
5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

(10 rows)

Tak kak B 3TOM IIpuMepe HeT yKa3aHusi ORDER BY B npepnnoxenuu OVER, paMKa OKHa COOEPKUT BCe
CTPOKM pa3mejia, a OH, B CBOIO o4yepenb, 6e3 npemmoxkenus PARTI TI ON BY BKIO4aeT BCE CTPOKU TaOJIUITHI;
OIPYTUMHU CJI0BaMM, CyMMa BHIUMCIISIETCS 10 BCel TabJiuile ¥ MBI IOJIydaeM OfWH pe3yabTaT AJIs KaxKIaou
CTpoKU pe3ynbraTta. Ho ecnmu Ml fo6aBuM ORDER BY, MBI IOJIyYUM COBCEM [IPYTHE PE3YJIbTaTHI:

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

salary | sum

________ .
3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
4800 | 25700

1
PamMKu 0OKHa MOXKHO OIPENensTh U APpyrumMu cnoco6GaMH, HO B 9TOM BBEEHHHU OHU HE paccMaTpuBalOTCS. Y3HATh O HUX nonpoﬁHee BEI MoxKeTe B [lomgpa3pgerne 4.2.8.
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4800 | 25700

5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3meck B CyMMe HaKaIlIMBaAIOTCS 3apIljlaThl OT IMepBOM (caMol HH3KOM) OO0 TeKyIlel, BKIio4das
TIOBTOPSIONINECS TEKylue 3HaueHusa (oOpaTuTe BHMMAaHKHE Ha pPe3ylIbTaT B CTPOKaX C OOWHAKOBOM
3apIiIaToi).

OxkoHHBIE (PYHKITUU pal3pelllaeTcs HCIOJIL30BaTh B 3aIlpoCe TOJBKO B cuucke SELECT u mpenioKeHUu
ORDER BY. Bo BCex OCTallbHBIX IIPENJIOKEHUAX, BKIO4Yasa GROUP BY, HAVI NG u WHERE, oHU 3ampeleHsl.
9T0 0OBACHSETCS TEM, UTO JIOTUYECKU OHU BHIIOJIHSIOTCS IIOCJIE 3TUX IPENJIOXKEHUM, a Tak¥Ke I10CJe
He OKOHHBIX arperaTHBIX (PyHKIWM, U 3HAYUT arperaTHylo (yHKIIMIO MOXKHO BBI3BIBATh B apryMeHTax
OKOHHOM, HO He HaoOOpOoT.

Ecnu Bam HYZXKHO OT(i)I/IJ'IprOBaT]: UJIN CTPYIIIIMPOBATH CTPOKHU II0CJI€ BEIYUCIIEHU A OKOHHBIX (I)YHK].[I/II;I, BEI
MOZKeTe HCIIOJIb30BaTh BIIOKEHHBIN 3alipoc. HaHpHMep:

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

ITaHHBIN 3aIIPOC TOKAXKEeT TOIBKO T€ CTPOKU BHYTPEHHET0 3aIIpoca, Y KOTOPHIX I ank (IIOPsIKOBLIM HOMED)
MeHble 3.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEIEHHBIX OKOH,
KOHEYHO MOXKHO HalKCaTh /I KaXKXO0o¥W U3 HUX OTHeNbHOe npeaioxenue OVER, HO Tpu 3TOM OHO OymeT
OyGIMpPOBaTLCS, YTO Heu30exkKHO OymeT MPoBOLMPOBAThH OIIUOKU. [ToaTOMYy nydllle ompenesyieHUe OKHa
BBEIOENUTH B npennoxkenue W NDOW a 3aTeM CcChlIaThCS Ha Hero B OVER. Hanpuwmep:

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

ITogpo6Hee 06 OKOHHBIX GYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmene 9.21, ITonpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBanue — 3TO KOHIIEIINS, B3sITasA U3 00BEKTHO-OPUEHTUPOBAHHLIX 0a3 JaHHLIX. OHA OTKPHIBAET
MHOXKECTBO MHTEPECHBIX BO3MOXKHOCTEH IIPU ITPOEKTUPOBAHNH 0a3 MaHHBIX.

IaBaiiTe co3maguM OBe TaOmuIBl: Cities (ropoma) u capitals (cTomuisl ImITaToB). ECTECTBEHHO,
CTOJIMIIEI IITATOB TaKXKe SIBIISIOTCS TOPOJaMM, IIO9TOMY HaM HYXKHO SIBHBIM 00pa3oM mo0aBIIATh HX
B pPe3ynbTaT, KOTda MEl XOTHM IIPOCMOTPETH BCe Topofa. ECiIu BBl HPOSIBUTE CMEKAJIKy, BBl MOXKETe
MIPEIIOKUTDh, HallpuMep, TaKOe pelleHune:

CREATE TABLE capitals (

nane t ext,

popul ati on real,

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

)

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

)

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)

CREATE TABLE capitals (
state char (2)
) INHERI TS (cities);

B manHoOM cny4ae cTpoka Tabmuilkl capi t al s Hacaedyem Bce cTomnbiw (name, popul ati on u el evati on)
OT podumenbCckol mabauudl cities. Ctonbel nane uMeeT THUI t ext, coOcTBeHHBIN Tun Postgres Pro
IJIT TEKCTOBBLIX CTPOK IIEpEMEHHOM MIUHEL. A B Tabnuly capi t al s moGaBieH OOMOTHUTEIbHEBIN CTOI0eI]
st at e, B KoTopoM OymeT ykazaH mTaT. B Postgres Pro TaGmuila MOXKeT HacjieqoBaTbCS OT HYJS WU
HECKOJIBKUX OPYTUX T&6J‘II/II_[.

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

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

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

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

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

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

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

4.1. Jlekcnueckas CTPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTudUKaToOpbl U KJ1lOYEBbIE CJIOBA

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

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

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

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

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

UPDATE ny_table SET a = 5;

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

UPDATE "ny_table" SET "a" = 5;

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

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

U&" d\ 0061t \ +000061"

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

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

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

U&'d! 0061t ! +000061" UESCAPE ' !’

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

YToOH cHenaTh CIIECUMBOJIOM 3HaK anmocTpoda, HATHUIITHUTE eTO ABAXKIH.

Unicode-¢opMaT IIOTHOCTHIO IIOAIEPKUBAETCS TOJILKO IIPU UCIIOIh30BaHUHT Ha cepBepe KomupoBKu UTF8.
Korpa mcnonb3yioTcsa Opyrue KOOUPOBKHU, AONycKaeTcs yKa3laHue ToJibKo ASCII-cuMBOOB (C KomaMu
oo \ 007F). M B 4eTHIPEX, U B IIIEeCTU3HAYHOMN (opMe MOKHO 3allMCHBaTh cypporaTHelie napkl UTF-16 u
TaKM 00pPa30M COCTaBISITL CUMBOJIEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IecTH3HAYHOMH
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bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

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

4.1.2. KOHCTaAHTHI

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

4.1.2.1. CTPOKOBbI@ KOHCTaHTbI

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

").

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

SELECT ' f o0’
"bar';
3KBUBAJICHTHO:

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

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

4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO cneunocnenoBaTesibHOCTAMMU B cTune C

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

Taonaumna 4.1. CnennocjiegoBaTe/IbHOCTH

CoenmocienoBaTeIbHOCTD HNHaTepupeTanus
\'b CUMBOJ «3a60%»

\ f nmopgada (GpopMel

\n HOBas CTpOKa

\r BO3BpaT KapeTKu
\ t TabyIAIus
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

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

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

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

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

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

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

BHHUMaHHue

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

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

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

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsiepoBatesibHOCTAMMU Unicode

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

U& d\ 0061t \ +000061"

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

U&' \ 0441\ 043B\ 043E\ 043D
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Ecnu BB XOTHTE UCIIOIB30BaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mo6aBuB UESCAPEMOCIE CTPOKHM, HAalIpUMeED:

U& d! 0061t! +000061" UESCAPE '!'’

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

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

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

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

4.1.2.6. YUncnoBble KOHCTAHTbI

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

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

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

Heckonbko IIPUMEPOB HOIMYCTUMBIX YHCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

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

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

REAL ' 1.23" -- ##H#H#HHAH HHAHH
1.23:: REAL - - #H##H#H# Postgres Pro (###HA#HHHBHHHH)

Ha camoM pgese 3TO TONBKO dYaCTHBIE CJIydau CHUHTAKCHCA IPUBENEHUS TUIMOB, KOTOPHIM Oymer
paccMaTpuBaThCs Hasee.

4.1.2.7. KOHCTaHTbI ApPYyrux TUNoB

4

KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM U3 CIIeOYIOIIUX Cc110c000B:

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

TeKCT CTPOKOBOM KOHCTAHTHI IePemaeéTcCs mpolleqype npeobpa3oBaHus BBOMA [ TUIA, 0003HAYEHHOI' 0
3mech type. Pe3ymbraToM CTAHOBHTCS KOHCTAaHTAa YKa3aHHOTO THIIA. fBHOE NOpUBENEeHHE THIIA
MOZKHO OITyCTHUTDb, €CJIM HYZKHBIM THII KOHCTAHTHI ONPEIEsseTCs OMHO3HAYHO (HampumMep, KOrma OHa
MIPUCBAUBAETCS HETIOCPEICTBEHHO CTOIOIY TabGJIUIILI), TAK KaK B 9TOM CiIydae IIpPUBeOeHUe IIPOUCXOIUT
aBTOMAaTHUYECKH.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3allKcaTh, UCIIOb3ysl KakK OOBIUHEIM cuHTakcuc SQL, Tak u ¢opmar c
IoJIapaMu.

Tak>ke MOXKHO 3aIucaTh IPUBEIeHNe TUIIOB, UCIIONb3YsI CUHTAKCUC QYHKIIMM:

typenane ( 'string' )

HO 9TO paboTaeT He [/ BCEX UMEH TUIIOB; MOoApPoOHee 06 3ToM HanucaHo B [Togpasnene 4.2.9.
KoncTpykuuio ::, CAST() ¥ CHHTAKCUC BHI30Ba QYHKIMM MOXKHO TaKXXe WUCIONIb30BaTh [JIs
mpeoOpa30BaHMsI TUIIOB OOLIYHEIX BEIPAXKEHUI BO BPeMsI BEIIIOJTHEHHU S, KaK onucaHo B [Togpasmerne 4.2.9.
Bo m3bexkaHue CHHTAKCHUYECKON HEOMPEeOeeHHOCTH, 3alUCh ### ' ###### MOXKHO MCIIOJIb30BaTh

TOJILKO [JI1 yKa3aHUsA THUIIa IIPOCTOM TEKCTOBOM KOHCTAHTHL. EINE OmMHO OrpaHUYeHUe 3anucu ###
" ###### © OHA He paboTaeT OIS MAaCCUBOB; /I TAKUX KOHCTAHT CJIEeOyeT UCIIOIh30BaTh : . uiau CAST() .

CunTakcuc CAST() cooTrBeTcTByeT SQL, a 3amuch type 'string sBmsercs o000IIeHHEM CTaHOapTa:
B SQL Tako! CHHTAKCHUC NOOAepzXKUBaeT TOJIBKO HEKOTOPEIE TUIIBI aHHEIX, HO Postgres Pro mo3somnsiet
HUCIIONIb30BaTh ero Ay Bcex. CHHTAKCHUC C : . MUMeeT UCTOpUUecKre KOpHU B Postgres Pro, Kak u 3anuch
B BH[€e BbI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNmMmsti omepaTopa obpal3yeT IIOCJIEIOBaATENbHOCTb He 0Oojiee ueM NAMEDATALEN-1 (mo ymom4gaHuio 63)
CHUMBOJIOB K3 CJIEAYIOIIEeTro CIIMCKa:

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

* CoueTaHus CUMBOJIOB - - ¥ / * He MOTYT IPUCYTCTBOBATh B UMEHHU OIIEPATOPa, TaK KakK OHU OyOyT
0603HavYaTh HAYaJI0 KOMMEHTapUI.

¢ MHOroCUMBOJILHOE UMSI orrepaTopa He MOXXeT 3aKaH4YMBaThCsA 3HAKOM + HUJIH -, €CJIU TOJIBKO OHO He
COOEeP2KUT TaKKe OOUH U3 3TUX CUMBOJIOB:

~1@#% "~ &| 7

Hampumep, @ — OOIyCTHMOE MM OIIepaTopa, a *- — HeT. biarogaps 3TOMy OrpaHU4YeHHIo,
Postgres Pro moxkeT pa3bupaThk KOppekTHEIe SQL-3ampockl 6€3 mpo6eioB MeXKAY KOMIIOHEHTaMH.

3anuceBasi HecTaHAapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITH UMEeHa COCEeTHUX OIEPaToOpPOB
mpobenamMu Ojig OGHO3HAYHOCTU. HanpuMep, eciy BB OTPEeAEIUIIN JIEBEIM YHAPHEIM OIIEPaTOpP C UMEHEM
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4

@ BHI He MOXKeTe HamucaTh X* @, a JOJIZKHEI HamucaThb X* @, uToOw Postgres Pro omHO3HaYHO IPOYUTAI
9TO KaK [gBa oIlepaTopa, a He OOuH.

1.4. CneuManbHbIe 3HAKU

HexkoToprie He andaBUTHO-IUGPOBEIE CHUMBOJIBE MMEIOT CHelNHajibHOEe 3Ha4YeHWe, HO IPH 3TOM
He SBASIOTCS omnepatopaMu. IlompoOHee uX HCIIONIb30BaHME OyOEeT PaCCMOTPEHO NPH OIHMCAaHUU
COOTBETCTBYIOIIETO 3JIEMEHTa CUHTAKCHCa. 3[eCh OHU YIIOMUHAIOTCS TOJILKO [JIsT CBeOeHUs U 0000IIeHn ST
X IpegHa3HaYeHUs.

* 3Hax pmonnapa ($), mpeaBapsIOUINi YNCJIO, UCIIOIb3YETCS OJIS IPeACTaBIeHUs TIO3UITUOHHOT0
ImapaMeTpa B Tejie oupefeneHus: (GYHKIINYA WX IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KoOHTeKCTax
3HaK JoJijlapa MOXKeT OLITh YaCThI0 MOSHTH(GHUKATOPA UJINM CTPOKOBOM KOHCTAHTEHI, 3aKITI0UEHHOHN B
OOJIIapHL.

e Kpyrneie cko6ku (() ) mMeoT 0OBIYHOE 3HAYEHUE U IPUMEHSIOTCS IJIS TPYIIUPOBKY BEIPaKeHUN
U TIOBHILIEHUS TPUOPUTETA Ollepaluii. B HEKOTOPHIX ClIy4YasiX CKOOKY — 3TO HeoOXoamumas 9acThb
CHHTaKCHCa ompeaeneHHbx SQL-KoMaH]I.

¢ KBampaTHble CKOOKHY ([ | ) MPUMEHSIIOTCS IOJIsI BEIIETIeHUS 9JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBEI
paccmaTtpuBaioTcs B Pasgene 8.15.

e 3amnsTrie (, ) HCIIOJIB3YIOTCSA B HEKOTOPBIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEeHn A
3JIEMEHTOB CIIHNCKaA.

* Touka c 3angaToii (; ) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTE BHYTPHU KOMaHIEHI,
3a UCKJTIOYEHUEeM CTPOKOBHIX KOHCTAHT UM UOEHTU(GUKATOPOB B KaBEIYKAX.

e IIBoeTouue (. ) IPUMEHSETCS OJI BELIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (mranpumep, B Embedded SQL) nBoeToune MoxkeT OBITH NPe¢hUKCOM B UMEHU
IIepeMeHHOH.

e 3Bé3moyka (*) UCIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX Kak 0003HaYeHUE BCEX MOJIEM CTPOKU
WUJIA COCTABHOIO 3HadYeHUusa. OHa TakKe UMeeT CIlellajibHOe 3HadeHre, KOra UCIONIb3yeTCs Kak
apTryMeHT HEKOTOPHIX arperaTHHIX (PYHKIWUM, a8 UMEHHO (PyHKIMI, KOTOPHIM He HYKHEI SIBHBIE
mapaMeTphl.

e Touka (. ) HCIIONIb3yeTCs B YMCJIOBLIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUs UMEH CXeMbI, TaOIUIThl U
cToJsoIIa.

4.1.5. KomMmeHTapum

4

KOMMeHTapI/IfI — 3TO IIOCIIeJOBATEJIbHOCTE CHMBOJIOB, KOTOpPad HAQ4YHWHAETCA C OBYX MHHYCOB H
IIPOOOJIZKAETCA OO0 KOHIIa CTPOKH, HAITPUMED:

- - HEH HHEHHBHARHE HAHAHEAHARE SQL

Kpome sToro, 6;104Hble KOMMEHTAapPUHU MOXKHO 3alUCHBATh B cTuie C:

[ * HEHHHBHHHBHHY HHTRHH TR

* O HERHHBRHHRRE | BRHHERHE R HRRRH TR Y

*/
roe KOMMEHTapuil HauuHaeTCs C / * U IPOHOJIzKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */ . Bio4yHbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTa, KakK pa3penieHo 1o ctaumapty SQL (Ho He pa3pelieHo B

C), Tak 4TO BEI MOZKeTe KOMMEHTHUPOBATE O0JIbIIHE GJIOKH KOla, KOTOPHIE IIPYU 9TOM y2Ke MOTYT COOepKaTh
0JI0KM KOMMEHTapPHEB.

KOMMeHTapI/IfI yoandeTCd M3 BXOOHOI'O IIOTOKa B Ha4dYalJile CMHTAKCHYEeCKOI'O aHallu3a " (baKTI/I‘-IeCKI/I
3aMeHdeTCd HpOﬁeHOM.

1.6. NpuoputeTsbl oNnepaTopos

B TaGnuie 4.2 moka3aHHl IIPUOPUTETH U OYEPEOHOCTL OIEPaTOPOB, HelcTByoiue B Postgres Pro.
BOnBIIMHCTBO OII€PaTOPOB UMEIOT OJMHAKOBHIM IIPUOPUTET U BHIUUCIISIOTCS CJIeBa HaIlpaBo. [IpuopuTer
M 0YePEOHOCTDL OIEPATOPOB XKECTKO (MHUKCUPOBAHEI B CHHTAaKCHYECKOM aHaJIn3aTope.
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Wnorma Bam noTpebyeTcst mo6aBiasiTh CKOOKM, KOTIa BBl KOMOWMHUPYETE YHAPHBIE M OMHAPHBIE OTIEPATOPEL.
Hampumep, BeIpaxkeHue:

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

TaK KaK aHalu3aTop OO IIOCJIEOHEro He 3HaeT, YTO olepartop ! ompedenéH KaK IOCTGUKCHEIN, a He
WHOPUKCHBIM (BHYTpeHHU). YTOOH MOMYyYUTD XKEJIaeMbIM PE3YJIbTAaT B 9TOM CJIydae, Hy’KHO HANMCATh:

SELECT (5 !) - 6;

TakoBa IleHa pacCIIUPsIEMOCTH.

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

Onepartop/371€eMeHT OuepéaHOCTh OnucaHue
ciieBa-HalIpaBo pas3genuTenh HUMEH TaOmMWUIBI U
cToJsi0Ia
cJleBa-HalIpaso IpUBEOEeHUe THUIOB B CTUle

Postgres Pro

[1] cJieBa-Hampaso BLIOOD 37IEMEHTa MaCCHuBa

+ - CIIpaBa-HaJleBO YHapHBIU IIJIIOC, YHAPHBEIU MUHYC

n cJieBa-HamIpaBo BO3BELEHUE B CTEIIEHD

* | % cJleBa-HalIpaso YMHOXKEHUE, IeJIeHUE, OCTaTOK OT
IeJleHus

+ - CJieBa-HaIlIpaBO CJIO2KEeHN e, BhIYUTaHue

(06031 mpyro# omepaTop) cilieBa-HampaBo BCe [Opyrue BCTPOEHHBIE WU
[I0JIb30BaTEJIbCKHUE OIIepPaTOPEL

BETWEEN I NLI KE I LI KE SI M LAR IIpOBEpKa Ouara3oHa, IIPOBepKa
YJIEHCTBA, CPaBHEHUE CTPOK

<>=<=>=<> oIllepaTophl CPAaBHEHUS

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

NOT cIpaBa-HaJIeBO JIOTUYEeCKOe OTpHUullaHue

AND CJIeBa-HallpaBo Jiorndeckas KOHBIOHKIUA

oR cJleBa-Halpaso Joruyeckas OU3bIOHKITUSA

3aMeThTe, UTO IIPaBUJjia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpenenéHHbBIM
TIOJIh30BATEJIEM C TEMHU K€ UMEHAMH, UTO U BHIINIEIIEPEeYUCIIeHHEIE BCTPOEHHEBIE onepaTopsl. Hampumep,
€CJIY BHI OIIPEJIENIUTE OIIEePaTOpP «+>» IJIT HEKOTOPOTO HECTAaHAAPTHOTO THUIIA JAaHHKEIX, OH OyIeT UMEThb TOT
JKe IIPUOPHUTET, YTO U BCTPOEHHEIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korpa B KoHCTpyKIInu OPERATOR MCIIOIB3YETCS UMS OllepaTopa CO CXeMOM, HallpUMeD TakK:
SELECT 3 OPERATOR(pg_catal og. +) 4;

Torga OPERATOR mMeeT IPUOPHUTET II0 YMOIYaHUIO, COOTBETCTBYIOMUM B Tabnuie 4.2 CTpoKe «Jitoboit
Ipyrou omepaTtop». ITO He 3aBHCUT OT TOTO, KaKWue MMEHHO OIepaTOphl HaXOOSATCHA B KOHCTPYKIIHNU
OPERATOR( ) .

IIpuMmeyanue

B PostgreSQL po Bepcuu 9.5 gencTBOBanIyu HEMHOTO APYTHUe IIpaBuUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh II0 00IIEeMy IIPaBUJIy; IIPOBEPKH | S mmenu

31



Cunrtakcuc SQL

6ostee BeicOKMI puopuTeT; a NOT BETWEEN 1 cBsI3aHHBIE KOHCTPYKIIMK paboTasiu HeCOTJIaCOBaHHO
— B HEKOTOPHIX CIIy4Yasx MIPUOPUTETHee OoKa3kiBasica omepaTtop NOT, a He BETWEEN. OTu npasuia
ObUIM M3MEHEHBl OJIST JIYYIIero COOTBETCTBUS cTaHmapTy SQL u Onsi yMeHbINEHWS ITyTaHWIEL
M3-3a HECOTJIaCOBAHHOU 00pPabOTKM JIOTMYECKM PABHO3HAYHBEIX KOHCTPYKLUUU. B OGOJBIIMHCTBE
ClIy4aeB 3TH U3MEHEHWs HUKAK He IPOSBATCS, JUO0 MOTYT IPUBECTH K OMIMOKaAM THUIIA «HET
TAKOTO OolepaTopa», KOTOPhIE MOXKHO Pa3pelnTh, fob6aBuB CKOOKH. OOHAKO, BO3MOXKHEI 0COOBIE
clydau, Korga 3amnpoc 6ymet pa3oOpaH 6e3 ommOKY, HO ero oBefeHne MOXeT U3MeHUThCs. Eciu
Bac 0ECIOKOUT, He HAPYWIAIOT JIU 3TU M3MEHEHUS He3aMeTHO PaboTy BaIlero MPUJIOKEHUS, BB
MOJKeTe IIPOBEePUTH 3TO, BKIIIOYUB KOH(PUTYPalIMOHHBIN ITapaMeTp operator precedence warning
¥ IpOHAO/IIOaB, He MOSABATCS JIU IPERYIIPEeKOeHNS B KypHAJIe.

4.2. Bolpa>keHua 3Ha4YeHun

BripaxeHus 3Ha4YeHUS NPUMEHSIOTCS B CAMBIX Pa3HBIX KOHTEKCTaX, HallpuMep B CIUCKEe Pe3yJIbTaTOB
KoMaHOb SELECT, B 3HaueHHWsx cTonO1oB B | NSERT mnu UPDATE miM B YCIOBHSX ITOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKAAAPOM, YTOOBl OTJIMYUTEH €Tr0 OT
pe3ybTaTa TaOIWYHOTO BEIpAXKEHUsI (KOTOPHIM IpPeAcTaBiseT coOoi Tabmuiy). A caMu BBIPazKEHUS
3HAQUEHUS YacCTO HA3BIBAIOT CKA/AAPHbIMU (UIU IPOCTO 8bipaxceHusamu). CUHTAKCUC TaKWUX BhIPaXKeHUH
TIO3BOJISIET BRIYUCIATL 3HAUEHUS U3 MPUMUTHUBHLIX YacCTel, UCIIONIb3ysd apudmMeTndecKue, JOTUUeCKUe
U Opyrue omnepaluu.

BI:Ipa}KeHI/IHMI/I 3HA4YeHUs ABJIAIOTCA:
* KoucTaHTa unu HeIIoCpeagCTBEHHOEe 3HaAYeHue
¢ Ccrlzika Ha cTonbers

e CchIIKa Ha 1'IO3PIL[PIOHHBII>1 IIapaMeTp B TeJie OIIpeaejieHussa (I)YHKI_[I/II/I UIIN I1I0OAT0OTOBJIEHHOT O
omepaTopa

* BrIpaxeHune C HTHOEKCOM

* BrIpaxkeHue BrIOOpa MO

e [IpumeHeHue onepartopa

* BrI30oB GyHKIIUU

* ArperaTHO€ BhIpaKeHUE

* BrI30B OKOHHOU (QYyHKIIUHU

* JlpuBepgeHHe TUIIOB

* IlpumeHeHUE IpPABUI COPTUPOBKU
e CxansgpHBIM ITOA3aIIpocC

* KOHCTPYKTOp MaccuBa

¢ KoHCTpyKTOpP TaOIUYHOM CTPOKH

° KpOMe TOI'O, BEIPaXKeHHNEeM 3HAa4YeHUA ABIIAI0TCA CKOOKH (HpeHHa3Ha‘-IeHHBIe OJIsA TPYIIIINPDOBKHU
HO)IBI:Ipa}KeHI/II;I U I1epeoIiipenesieHus IIPUOPUTETA )

B momonHeHMe K 9TOMY CIIHMCKY €CThb €Ill€ HECKOJIbKO KOHCTPYKIINM, KOTOPhIE MOXKHO KJIaCCUDUIIUPOBATD
KaK BBIPAXKEHUS, XOTsI OHH He COOTBETCTBYIOT OOIIUM CHHTAaKCHYEeCKUM mpaBunaM. OHM OOBIYHO HUMEIOT
Bun (GyHKIIMK HUIIH omepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYyIOIeM pasmene ['maBwl 9. [Tpumep
TAKOM KOHCTPYKLMHU — npenyoxeHue | S NULL.

Mul yxke oOcymuinum KOHCTaHTHI B [lompasmene 4.1.2. B cnepmyiomumx pa3smesiax pacCMaTpPUBAIOTCS
OCTa/JbHBIE BAPUAHTHI.

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

HHBHEHIHYE . HEH HAHBHBH

3nech #AH##HAH#E — uMA TaOnuibl (BO3MOXKHO, IIOJIHOE, C MMEHEM CXeMbl) WA €€ IICEeBOOHUM,
OIlpenesIEHHBIN B mpemnoxkeHuu FROM ITO MMS M Pa3fesIsioulyi0 TOYKY MOXKHO OIYCTHUTh, €CIIH UMS
cTosi0I1a YHUKAILHO Cpequ BCcex TabIuIl, 3afeliCTBOBAHHALIX B TeKyleM 3amnpoce. (CM. Takxke ['maBy 7.)

4.2.2. MNo3ULMOHHDbIE NapaMeTpbl

CchiJIka Ha IMO3UIMOHHBEIM MapaMeTp OpUMeHsieTcs s obpallleHusT K 3Ha4YeHWIo, IepefaHHOMY B
SQL-onepaTtop u3BHe. [lapaMeTpsl UCIONIB3YIOTCA B onpepeneHusax SQL-QYHKIIMYM U TOATOTOBIEHHBIX
orepaTopoB. HekoToprie KIIMeHTCKUEe OUOIUOTEKHM TaKXKe IOANePKUBAIOT Iepefavy 3HaYeHUN JaHHbBIX
OTOesibHO OT caMo¥ SQL-KoMaHObBl, U B 9TOM CJIydae IlapaMeTpHl IO3BOJISIOT CChIJIATBCSA Ha TaKue
3HayeHusd. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CIIedyIoIlei ¢popMme:

SHHHHH

Hampumep, paccMOTpuM ciiedyolee onpeneneHve GyHKiuu dept :

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

3mech $1 Bcerma OyAeT cChIaThCSA Ha 3HAYEHUE IEePBOTO apryMeHTa GYHKIINU.

4.2.3. NHpeKcbl 3J71eMeHTOB

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

HHHHHBHHH] HHHRRH]
MJIH HECKOJIbKO COCENHHUX DJIEMEHTOB («Cpe3 MacCHBa»):
HHHHHHRHH] HHHHRE . BHHHHE R

(3mech kBagpaTHEIE CKOOKMY [ | HOJKHEI OLITH B SIBHOM BUMIe.) KaxkObuii ###### caMm 110 cebe SABIsIeTCS
BBIpazKeHUEM, PEe3YJIbTaTOM KOTOPOTO [OIKHO OBITh 11€J10€ YMCIIO.

B obmiem cityuae ######### MacCuBa OOJIZKHO 3aK/II0YaTbCS B KPYTJIble CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[la BhIpakeHUe C HHOEKCOM — 3TO IIPOCTO CCEHIJIKA Ha CTOJIOell Uiy ITO3ULIMOHHEIYN TapaMeTp. Kpome
TOTO, MOXKHO COEIMHUTH HECKOJIBKO MHAEKCOB, €CNIN UCXOOHEIM MacCUB MHOTOMePHBIN. Hanpumep:

B R, R ] 4]
i . B e 2d] 17] [ 34]
$1[ 10: 42]

(HHHHHEE B a, D)) [ 42]

B mocmemHel CcTpokKe Kpyribie CKOOKM HeoOxomuMmbl. [logpoOHee MacCHBBEI PacCMaTPUBAIOTCS B
Pa3pene 8.15.

4.2.4. BoiOop nons

Ecnu pe3ynbraT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKA TalJIWITEI), TOTHA OIpenesIeHHOe
TIoJIe 3TOW CTPOKM MOXKHO M3BII€Yhb, HATIMCAB:

BHHABHBHHHR . HBH_HHAH

B oOmieM criydae #########f TakKoro TUIIA OOJIKHO 3aK/II0YaThbCSd B KPYTJIbIe CKOOKM, HO UX MOXKHO
OIIYCTUTH, KOTHa 3TO CChIJIKA Ha TabIUIly UK MO3ULMOHHEIN apaMeTp. Hanpumep:

HHH R, B
$1. HHHHHHHY
(HHHHHRYE B, D) ) . #EEES
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(Takum 06pa3oM, IOJTHAS CCHUIKA HA CTOJIOEI — 3TO IPOCTO YACTHBIM Ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIY cTy4dal 37eCh — U3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

(HHAHHHBR HRHHARY) | B
(H##_HHBHHHE, HHAHHH B R | BT

3mech CKOOKU HYXKHBI, YTOOHI ITOKa3aTh, UTO ########H H#t##### — 3TO UM cTONOIA, a He TAOIULIB, U
4TO ### ##t####H##H — M TaOGMUIIE, @ HE CXEMEL.

Brl moxkeTe 3allPOCUTH BCE I10JIsA COCTaBHOI'O 3HaA4Y€HNWd, HAallkMCaB . * .
(HAHHBHBHY HHHHBHHE) >
OTa 3anuch OEWCTBYET II0-PAa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; ImogpoOHee 00 3TOM TOBOPHUTCS B
I[Togpa3zmene 8.16.5.
4.2.5. MpuMmeHeHue onepaTopa
CyIeCcTBYIOT TPU BO3MOZKHEIX CHHTAKCHCa IIPUMEHEHUS OIIEPaTOPOB:

HHHHHHH frHHHH i (OMHapHBIM MHOUKCHEIR ollepaTop)
HitHHHHHH frprr (YHapHBIM TpeUKCHBIN oTlepaTop)
HIHHHHHHHHE i (YHaPHBIM TOCTOUKCHBIN OTIepaTop)

roe ######## COOTBETCTBYET CUHTAKCUYECKUM IIpaBUjIaM, ONHUCAaHHEIM B [Tompa3smerne 4.1.3, nubo 31O
OIOHO M3 KII04YeBEIX c710B AND, OR 1 NOT, nmu6o II0JTHOe uMs orepaTopa B ¢popmMme:

OPERATOR( #####. #it#_#H#H##HHHEH)

CyimiecTBOBaHME KOHKPETHBIX OIEPATOPOB U WX TUN (YHAPHBIM MM OWHAPHBIM) 3aBUCHUT OT TOTO, KAk
U KaKue OIlepaTOphl OIpelesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOpPhl ONUCAHBI B
I'maBe 9.

4.2.6. Bbi30oBbl hYHKL UK

BrI30B QyHKIIMU 3aIllMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apTyMEHTOB B CKOOKax:

e R S e S B )

Hampuwmep, Tak BEIYHUCISIETCS KBaApaTHHIM KOPEHDb U3 2:

sqrt(2)

Cnurcok BCTpoeHHEBIX QyHKIIUY npuBeneH B ['nase 9. Ilonb3oBaTesb TaKyKe MOXKET OIIPeNesIUuTh U Opyrue
dbyHKIIUN.

BreimonHssT 3ampockl B 6a3e JaHHBIX, TMle OJHU II0JIh30BaTEJIM MOT'YT HE MOBEPSTh OAPYTHM, B 3alUCH
BBI30BOB (DYHKITMM COOTIOgaiiTe MepPHl IPEIOCTOPOXKHOCTH, ONKUCcaHHEIe B Pasmene 10.3.

AprymeHTaM MOTYT OBITH IPUCBOEHH HeOOs13aTenbHEIE MMeHa. [TogpobHee 06 aTom cMm. Pazmen 4.3.

IIpuMmeyanue

OyHKIWIO, IPUHUMAIONIYIO OOWH apr'yMeHT COCTaBHOI'O TUIIA, MOXKHO TaKXKe BEI3BIBATh, UCIIOIb3Y
CUHTAKCHC BeIOOpA MOJIsI, ¥ Ha000POT, BEIOOP IOJIST MOXKHO 3amKcaTh B QYHKIMOHAJIBHOM CTHIIE.
To ectr 3amnucu col (table) u tabl e.col paBHOCHMIBHBEI U B3aMMO3aMeEHSEMEL. DTO IIOBEOEHUE
He oroBopeHO cTaHmapToM SQL, HO peamm3oBaHo B Postgres Pro, Tak Kak 3TO IIO3BOISET
WCIIOJIb30BaTh (PYHKUMU OJIA SMYJISIIUM «BBUMCISAEMEBIX mojel». IlogpoOHee 3TO ommcaHo B
[Togpa3mene 8.16.5.

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

HUBHHHHHEEE AR (e [ ... ] [ ##RRsss#_order by 1 ) [ FILTER
( WHERE ##HHHHHE #HuHasE ) |
HUBHHHHHEEE AR (ALL #HBBggt [, ... ] [ #e#sssgg##_order by 1 ) [ FILTER
( WHERE ##HHHHHE #HuHasE ) |
HUHHHHHHEEE s (DI STINCT ##HHHS [, ... | [ #########% order by ] ) [ FILTER

( WHERE ##HHHHHE #HuHasE ) |

HUBHHHHHEE Aaaasg (% ) [ FILTER ( WHERE ####HHHE HUBHEEE ) ]

HUBHHHHHEE A ([ Beamssgst [, ... 1 1 ) WTH N GROUP ( #####HHHHHH_or der _by )
[ FILTER ( VHERE #####H#H #HHH##E ) ]

3mech #H####HHHHH_ #HH#H#HHH# — uMa paHee ONpPefesiIEHHON arperaTHod QYHKIUM (BO3MOXKHO,
IOIIOMHEHHOEe HMEHEM CXEeMbl), ######### — mo0oe BHIpaXKeHUWE 3HaAYeHWs, He cojepxKallee B
cebe arperaTHOTO BHIPaAXXKEHMUS WJIM BHI30Ba OKOHHOU GyHKHUU. HeoOs3aTesbHbLIE IIPEenIoXKeHUs
HHHHBHHH AR Or der _by u ####H##_H###H## ONUCEIBAIOTCS HUXKE.

B mepBoii dopMe arperaTHOTO BhIpaXKeHHUSA arperaTHas (YHKIIUS BBI3BIBAETCS [OJI KaxKOOM CTPOKMH.
Bropas dopmMma sSKBHBajJleHTHa II€pBOM, TaK KaK yKa3aHue ALL mompa3yMeBaeTCs II0 YMOJIYaHUIO.
B Tpetneit dopme arperatHas (YHKIIMS BBI3BIBAETCS MOJIA BCEX PA3THUYHBIX 3HAUEHUM BhHIpaXeHUS
(mnmm Habopa Pa3lMUYHBLIX 3HAYEHUH, /I HECKOJIBbKUX BHIPAXKEHWH), BEIOEIEHHBIX BO BXOOHBIX JTaHHBIX.
B uyeTBépTOil QopMe arperaTHas (GYHKIMS BBEIBBIBAETCHA OJII KaxKOOM CTPOKHU, TaK KaK HHKaKOTO
KOHKPETHOT'0 3HAa4YeHHUs He yKa3aHO (0OBIYHO 3TO MMEET CMBICII TOJIBKO Mt QyHKIum count (*)). B
mocnenHey (hopMe UCIIOIb3YIOTCS COpMupyrow,ue arperaTable GyHKIIMY, KOTOPBIE OyoyT OIIMCAaHbl HUXKE.

BonbmmMHCTBO arperaTHeIX (QyHKIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4TO CTPOKH, OJIT KOTOPHIX
BBIpAXKEHUS BBIJAIOT OOHO WJIM HeCKonbKo 3HaueHud NULL, oTGpachBaioTCA. DTO MOXKHO CUHUTATh
MCTUHHLIM OJI BCeX BCTPOEHHEIX OIIePaTOPOB, €CJIH SIBHO He TOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT o0Ilee KOIUYECTBO CTPOK, a count (f 1) TOMBKO KOJTMYECTBO CTPOK, B
koTophix f1 He NULL (Tak Kak count urHopupyeT NULL), a count (di stinct f1l) momcuyuTaeT 4UCIIO
pa3nuyHbIX ¥ oTIMYHEIX OT NULL 3Havenwui ctonbma f 1.

OOGHIYHO CTPOKHU HAHHHIX IIEPEemaloTCsA arperaTHON (QYHKIIMK B HEOIPEOeIEéHHOM IIOPSAKEe M BO MHOTHX
CclIydasx 9TO He UMeeT 3HadeHHUsI, HanpuMep QyHKUIMA i N BEIGAET OOUH U TOT XKe pe3yJIbTaT He3aBUCHUMO
OT TIOpPSAHKa IOCTyIalomUX AaHHEIX. OQHAKO HEKOTOphIe arperaTHble QyHKIMU (TakKue Kak array_agg u
string_agg) BeIOAIOT pe3y/IbTaThl, 3aBUCAIINE OT MOPAAKA HAaHHBIX. [IJI1 TaKUX arperaTHBHX QYHKIIMHR
MOXKHO HOOOaBUTH ########### _or der _by ¥ 3amaTh HYXKHBIM TOPSAOOK. JTO ########### or der _by
HMeeT TOT K€ CHUHTAKCHC, 4TO U ITpenjioxkeHne ORDER BY Ha ypOBHE 3alIpoca, Kak onucaso B Pasnerne 7.5,
3a MCKIIYEHHEM TOTO, UTO €r0 BBIPAXXKEHUS [OJIXKHBI OBITh IPOCTO BHIPAXKEHUSMH, a HE MMEeHaMH
PEe3yIbTUPYIONIUX CTONOIIOB WK YnciamMu. Hampumep:

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

3aMeThTe, YTO IIPU UCIIOJIb30BAaHUHU arperaTHHIX QyHKIMM C HECKOJIBKUMU apryMeHTaMu, IIpeaIoXeHue
ORDER BY upmé€T nocie Bcex apryMeHToB. HanpuMep, Hago nucaTh Tak:

SELECT string agg(a, ',' ORDER BY a) FROMtabl e;
a He TakK:
SELECT string agg(a ORDER BY a, ',') FROM table; -- ########HAHH

IMocnepuuit BApUAHT CUHTAKCUYECKHY AOITYCTHUM, HO OH ITPEICTAaBJIsIET COO0M BHI30B arperaTHou GyHKIINN
OOHOTO apryMeHTa C AByMSA KiodamMu ORDER BY (Ipu 3TOM BTOpPOM He MMeeT CMEICJIa, TaK KakK 3TO
KOHCTaHTa).

Ecnu ########### _or der _by pomomHeHO ykKazaHueMm DI STI NCT, Torma Bce BeIpaxkeHuss ORDER BY
OOJI)KHBI COOTBETCTBOBATb OOBIYHHEIM apryMeHTaM arperaTHod (GYHKIHUH; TO €CTb BBl HE MOIXKeETe
COPTHUPOBATh CTPOKHU I10 BEHIPaKEeHUIO, He BKIIIOUEHHOMY B cICcOK DI STI NCT.
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IIpumeuanue

Bo3moxkHocTh yKa3biBaTh ¥ DI STI NCT, 1 ORDER BY B arperaTHOM (QYHKIIMU — 3TO pacIIUpeHUe
Postgres Pro.

ITpu mobGaBnmerHuu ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QYHKIIMHM, OIMHMCAHHOM OO
9TOT0, BEIIIOJIHAETCS COPTHUPOBKA BXOOHBIX CTPOK AJIS YHUBEPCAJIBHBIX M CTAaTUCTUYECKUX arperaTHBIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (QYHKIIHIHM,
copmupyrujue azpea2amHule (yHKUUU, OJIST KOTOPHIX ###########_or der sIBIsieTCsS 0053amesibHblM,
OOBIYHO IIOTOMY, YTO BRIYHMCIIEHHE 3TOH (QYHKIIMKM UMEET CMEICI TOJIBKO ITPU OITPeneIEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBIMHU IIPpUMEPaMU COPTHUPYIOIINX arperaTHBIX QYHKIUN SBISIOTCS BHIYHUCIIEHUS
paHra u IpoleHTunsd. [IJisg COpTUpPYIolIel arperaTHON GYHKIIUN ########### _or der _by 3amnucrBaeTcs
BHyTpu WTHIN GROUP (...), YTO HUIJIIOCTPUPYET IIOCIEOHUU NPUMEpP, IIPUBEOEHHLIN BHIIIE.
BripaxkeHuss B ########### _order by BBIYUMCISIOTCS OOHOKPATHO [OJI KaXXOOW BXOOHOW CTPOKH
KaK apryMeHTH OOBIYHON arperaTHON GYHKIWKW, COPTHUPYIOTCS B COOTBETCTBUHM C TpebOBaHUMEM
#HtfHHHH##AR_or der _by m mocTymaloT B arperaTHyio QYHKIMM KaK BXofgsmire aprymeHTH. (Ecmu
XKe #H##H####H#H###_or der _by HaxomuTcs He B WTHIN GROUP, oHO He IepemaéTcss KaK apryMeHT(bI)
arperaTHoi (yHKUMH.) BhlpaxxeHus-apryMeHThl, npepiectByiome W THIN GROUP, (eciim OHM €CTb),
Ha3bIBAIOTCS HEeNnocpedCmeeHHbIMU apeyMeHmamu, a BeIpakeHus, YKa3aHHbIe B ###########_or der _by
— daepez2upyemMbiMU dapaymeHmamu. B oTiumume OT apryMeHTOB OOBIYHOM arperaTHoOM QYHKIINH,
HEeIOCPEeACTBEHHBIE apI'yYMEHTHI BEIYUCISIOTCS OOHOKPATHO OJIA KaXXAOTo BBEI30Ba QYHKLMU, a He OJIs
KaXKOou CTPOKM. DTO 3HAYUT, YTO OHU MOTYT COOEpPzKaTh IIePEMEHHEIE, TOJIBKO €CJIM 3TU IIepPEeMEeHHbIE
CrpynmupoBaHbl B GROUP BY; 3TO CyThb TO Ke OrpaHMYeHHe, UTO OeWCcTBOBaJio Ovl, Oymb I3TH
HEeIIOCPEeCTBEeHHBIE apr'yMEeHTH BHE arperaTHOTo BhIpaxKeHus. HemmocpencTBeHHBIE apTyMEHTHI 0OBIYHO
HUCIOJIb3YIOTCS, HaAIpUMED, OJid YKa3aHUs 3Ha4YeHUs IIPOLIEHTHUJISI, KOTOPOe HMEET CMEBICJ, TOJIbKO
€CIIU 3TO KOHKPETHOe YMCJIO IOJiS BCEro pacdée€Tra arperaTHod QyHKIMU. CIHCOK HeIoCpedCTBEHHBIX
apryMeHTOB MOXKEeT OBITh ITYCT; B 9TOM ClIy4ae 3amuIiuTe opocTo (), Ho He (*) . (Ha camom mene Postgres
Pro mpumert 06e 3amucu, HO TOIBKO IIepBasi COOTBETCTByeT cTaHmapTy SQL.)

ITpumep BEI30Ba COPTUPYIOLIEH arperaTHON QyHKITNHU:

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

oHa moJy4yaeT 50-bIfi TPOLEHTUIb, UJIM MeguaHy, 3Ha4eHus cToybla i ncome u3 Ttabnuisl househol ds.
B mamuOM ciyuae 0.5 — 9TO HEMNOCPEACTBEHHBIN apryMeHT; eClu Obl Ip0o0h IIPOIEHTUII MEHSJIach OT
CTPOKHU K CTPOKE, 9TO He UMeJlo OBl CMEICIIA.

Ecnu mo6aBiieHo npennoxenue FlI LTER, arperaTHOM (pyHKIIMY ITOAIOTCS TONBKO T€ BXOOHBIE CTPOKH, IJIS
KOTODBIX ####### #it##### BOIYMCIISIETCS KaK UCTUHHOE; APYTrue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row

ITpemonpenenénubie arperaTHile ¢GyHKUMU omumcanHbel B Pazmerne 9.20. [Tonmb3oBaTenb TaKXKe MOXKET
OIIpeneNuTh OPYyTHe arperaTHble QyHKIUN.

ArperaTHoe BhIpaXeHHE MOXKeT (QUIypHUpPOBaTh TOJILKO B CIIMCKE PEe3yJIbTaTOB HUIU B IPEAI0XKEHUU
HAVI NG komaHObsl SELECT. Bo Bcex oCTanbHBIX ITPEONoKeHUusaX, HampuMep WHERE, oHM 3ampelleHb], Tak
KakK 9TH MPEeI0KEHUS JTOTUYECKHU BLIYMCIISAIOTCS [0 TOT0, KaK (OpMUPYIOTCS pPe3ynIbTaThl arperaTHBIX
byHK1IIH.
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Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBIYMCIISETCS [OJIs BCeX CTPOK Iops3ampoca. Ho eciu B apryMeHTax (Umu B ####### filter)
arperaTHoM (YHKIMU €CTh TOJIBKO IepeMeHHbIEe BHEIIHEro YPOBHS, arperaTHas QYHKIMS OTHOCUTCS
K OnuzKaWIilleMy BHEIIHEMY YPOBHIO M BEIYHCIISIETCS [JIsI BCeX CTPOK COOTBETCTBYIOIIEro 3ampoca.
Takoe arperaTHoe BBIpazkK€HHE B II€JIOM SBIISETCSA BHEIIHEUW CCBUIKOM [AJIA CBOETO IIoA3amnpoca U Ha
KaXXIoM BHIYHUCIIEHUM CUUTAETCS KOHCTAHTOM. [Ipy 3TOM OJONYyCTUMOE MIOJIOXKEHUEe arperaTHON QyHKIINYT
OTpaHMYMBaAETCsS CIIMCKOM pe3ylIbTaTOB U IIpenjioxkeHmeM HAVI NG Ha TOM ypOBHE 3alpOoCOB, TOe OHa
HaXOOUTCS.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bbi3os8 0KoHHOU ¢pyHKuuu TIpencTaBiseT co0OM mnpuMeHeHHMe (QYHKIMH, IIOHOOHOM arperaTHOH, K
HEKOTOPOMY HabGopy CTPOK, BRIOPAHHOMY 3ampocoM. B oTiu4me OT BEI30BOB HE OKOHHEBIX arperaTHBIX
byHKUIMN, TpU 3TOM HE IIPOMCXOOUT TI'PYNIHUPOBKAa BEIOPAHHEIX CTPOK B OOHY — KaXpgas CTPOKa
OCTa€TCs OTOEeNbHOU B pe3ynbTaTe 3anpoca. OgHaKO OKOHHasA GYHKIMSI UMeeT JOCTYII KO BCEM CTPOKaM,
BOLIEAIINM B I'PYIITY TEKYIEH CTPOKM COTJIaCHO yKa3aHHUIO I'PynnupoBKHU (coucky PARTI TION BY) B
BBI30Be OKOHHOU GYHKINU. BEI30B OKOHHOU QYHKIIUY MOXKET UMETH Clenyiomye (GOpMEL:

HHH B ([ BREEEEEE [ BBEEEEERE  ]]) [ FILTER ( \HERE H#HHHHHHHHHEE HHBREEE ) ]
OVER ###_#it#H
HHH B ([ BREEEEEE [ BESEEEERE  ]]) [ FILTER ( \HERE HHHHHHHHHHEE HHBREEE ) ]

OVER ( HHHHHHHHHHIE HHHE )
Hih g (%) [ FILTER ( \\HERE HHHHHHHHHHHE HHH0EEE ) | OVER ### #HHH
Hih g (%) [ FILTER ( \\HERE #HHHBHHHHHE HHHHEEE ) | OVER ( #HHHHHHHHRYE HHHE )

3Oech ####H#H#H#AH#H _H#H##H 3alIUCBIBAETCS B BUOE

[ HHH HEHHHHHEY B ]
[ PARTITI ON BY ###uttttt [, ...1 ]
[ ORDER BY ######### [ ASC | DESC | USI NG ######## 1 [ NULLS { FIRST | LAST } ]

[, .-.11
[ HHHHHRHHEEE B ]

Heo06si3aTennbHOE ########### _##### MOXKET UMeTh BU[I:

{ RANGE | ROWS | GROUPS } ###H#HHE HHHHE | HHEHHHIREE B
{ RANGE | RONS | GROUPS } BETVEEN ###### #HH# AND #HHHHE HHHHE | HHHHHRREE B

SIECH #it###H H#HHH U H#HH#H ##### 3a0aI0TCSI OOHUM U3 CIEOYIOIIUX CIIOCOOO0B:

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

VL #H Y HHHH MOKeT OBITh CIIeOyIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TI ES
EXCLUDE NO OTHERS

3mecs #it#t### — 970 M000€e BhIPaXKeHNWe 3HAYEHUSI, He cofepaKalllee BEI30BOB OKOHHBIX (hYHKIIUH.

##H#_ #### — CCHIJTKA Ha UMeHOBaHHOE OKHO, oIlpefenénHoe npenjoxenrneM W NDOWVB maHHOM 3alpoce.
TakXke BO3MOXKHO HaIUCaTb B CKOOKaX IIOJTHOe ######H#HHHHE ##HH, UCHONB3YS TOT XKe CUHTAKCHUC
onpenesieHWs MMEHOBAHHOTO OKHa B mpepnnoxenHuu W NDOWN nompobHee 3TO OIMCAHO B CIIpaBKe
no SELECT. CrouT oTMeTuTh, UTO 3anuch OVER ###_ #### He NOOIHOCTHIO paBHO3HauHa OVER
(###_#### .. .); IOCIeOHUY BapUaHT NIOApa3yMeBaeT KOIMPOBaHUE U U3MEHEHUe ONpefdeIeHNus OKHa
u He OyeT DOIMYCTUMBIM, €CJIM OIpefesieHre 3TOTO0 OKHA BKJII0YaEeT ollpefesieHre PaMKHU.

Ykazanue PARTI TI ON BY rpynoupyeT CTPOKH 3alpoca B pasdesbl, KOTOphkie 3aTeM 00pabaThIiBalOTCS
OKOHHOU QyHKIIMElH He3aBUCHUMO APYT OoT gpyra. PARTI TI ON BY pa6oTaeT momo06HO npemaioxkeHuno GROUP
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BY Ha ypoBHe 3aIpoca, 3a HCKJIIOYEHWEeM TOrOo, 4YTO ero apryMeHTHl BCerga IIPOCTO BHIPDaXKeHUA, a
He MMeHa BBIXOOHBLIX CTOJIOLIOB MM uucja. be3d PARTI TI ON BY Bce CTPOKH, BhIJaBaeMhEIe 3ampoCOM,
paccMaTpuBalOTCSa KaK OOUH pa3pjell. YKaszaHue ORDER BY ompepensieT NMOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKK pa3merna. OHO Tak XKe MogoOHO mpemioxeHuio ORDER BY Ha ypoBHe
3ampoca M TaK XKe He IPUHMMaeT MMeHa BBIXOOHBIX CTOJIOIIOB uiax 4uciia. bes ORDER BY cTpokm
00pabaThIBAlOTCSI B HEOTIPENEJIEHHOM IIOPSOKE.

HHHHHHHHHHE #HHH## 3apaéT Habop CTPOK, o0pas3ymoINuX paMKy OKHA, KOTOopas MOpefcTaBiisieT coboi
TMOAMHOXKECTBO CTPOK TEKYIIero pasfiefla ¥ MCIIONb3yeTCsd Jid OKOHHBIX (GYHKIMM, paboTarolux C
paMKoii, a He CO BCeM pa3neoM. [IogMHOKeCTBO CTPOK B paMKe MOXKET MEHATHCSA B 3aBUCUMOCTH OT TOTO,
KakKas CTpOKa SBNsgeTCs TeKyllell. PaMKy MOXKHO 3afaTh B pexuMax RANGE, ROAS unu GROUPS; B KaXO0M
cilly4yae OHa HAQUWHAETCH C IIOJIOKEHU S ###### _##### ¥ 3aKaHUUBaAETCH [10JI0XKEeHUeM #####_#####. Ecnu
HtHHE #HH#HH#H He 3aaéTca ABHO, mogpa3yMeBaeTcss CURRENT ROW(Tekylnasi CTpoKa).

Ecnu ###### _##### 3agano Kak UNBOUNDED PRECEDI NG, paMKa HaYuHMHAETCS C IIePBOM CTPOKM pa3fera,
a ecnu ##### ##### onpenenéd Kak UNBOUNDED FOLLOW NG, paMKa 3aKaH4YHBaeTCs ITOCJIegHEeN CTPOKOM
pasgena.

B pexume RANGE unu CROUPS ###### _ #####, 3amanHoe Kak CURRENT ROW ompepesnsieT B KadyeCTBe
Havasla MepByl0 poOCMeEeHHYI0 CTPOKY (CTPOKY, KOTOpas IPU COPTUPOBKE COTJIACHO YKAa3aHHOMY [JIsS
OKHa IpennoxeHni ORDER BY cunTaeTCsa paBHOU TeKyILIeW), TOTOA KakK ##### #####, 3amaHHBIN KakK
CURRENT ROW ormpepesnsieT KOHIIOM paMKU IIOCJIEOHIOI POOCTBEHHYIO CTPOKY. B pexxume ROAS BapuaHT
CURRENT ROWmpocTo 0603HavYaeT TEKYIITYyI0 CTPOKY.

B BapuaHTax ompemeneHus paMKu ######## PRECEDI NG u ######## FOLLON NG B KadeCTBe ######H##
IOJIKHO 3aJlaBaThCS BHIpaKeHHUE, He comepKalee Kakue-nmubo mepeMeHHbIE ¥ BEI30BB arperaTHBIX UJTH
OKOHHBIX (pyHKIMH. YTO mMeHHO OyOeT o3HadaTh ########, onIpenensieTCcs B 3aBUCUMOCTH OT PeXXuMa
pamMxku:

* B pexume RONS ######## nONMKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpULlaTENbHBIM IIE€IEIM
YKCJIOM, ¥ 3TO YUCJIO OIPEeNesisieT COBUT, C KOTOPEIM Hayaslo paMKU IO3ULIMOHUPYETCA IepeN
TeKylllell CTPOKOM, a KOHEIl — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS ######## TakKXKe NOJIXKHO 3amaBaThCsa OTIUYHBEIM OT NULL HeoTpUuaTeIbHEIM
eJILIM YUCJIOM, ¥ 3TO YHCIIO ONMpefenseT CABUT (IT0 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM Hadallo paMKU MO3UIHMOHUPYETCS Mepeq IPyHIIoN CTPOK, POOCTBEHHEIX TEKYINEH, a
KOHEeIl — II0CJie 9TOM I'PYHHOHl. I'PYIIy POOCTBEHHBIX CTPOK 00Pa3yI0T CTPOKU, KOTOPHIE CUUTAIOTCS
paBHBIMHU corjiacHo ORDER BY. ([I71s rcmonb30BaHUs pexxumMa GROUPS ompeneneHre OKHa JOXKHO
comepxkKaTh npensoxenue ORDER BY.)

* B pexume RANGE A1 UCIIOIB30BaHUS 3THUX yKa3aHUU npepnoxeHrne ORDER BY monmXkHO comepKaThb
POBHO ofguH cTonOell. B aToM cniyuae ######## 3amaéT MaKCUMaJIbHYIO Pa3HUIy MeXAy 3HaueHueM
3TOTO CTONOIa B TeKyIllell CTPOKE U 3HaYeHUeM ero XkKe B IIPeAIIeCTBYIOMINX UIH II0CIeyIoINnX
CTPOKaxX paMKu. TUll HaHHEIX BEIPaXKEeHUs ######## 3aBUCUT OT TUIIA HAaHHBIX YIIOPSIOOYUBAOIIET O
cTtonb1a. [1711 YUCIIOBBIX CTOJIOLOB 3TO OOBIYHO TOT K€ YMCIIOBOM THII, @ AJis CTOJIOLOB C TUIIOM
mata/BpeMs — TUI i nt er val . Hanpumep, ecnu ynopsimoduBaomuii cTonbel] uMeeT TUI dat e
unu ti mest anp, BO3MOXKHa Takas 3alucb: RANGE BETVWEEN ' 1 day' PRECEDI NG AND ' 10
days' FOLLOW NG. 3HaueHUe ######## OIPU 9TOM MOXKET TakK ke ObITh OTIUYHEIM 0T NULL 1
HEeOTpULAaTEJIbHEIM, XOTS YTO CUUTATh «HEOTPULATEILHLIM», OyAeT 3aBUCUT OT THUIIa JaHHBIX.

B nmro6oM ciiyuyae pacCTOsSIHME MO KOHIIAa PAMKK OFPAaHMYMBAETCS PACCTOSHHEM [0 KOHIAa pas3fesa, Tak
YTO Ui CTPOK, KOTOPhIE HAXOMOSATCS Y KOHIIA pas3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST OPYTHX.

3ameTsTe, 4TO B pexuMax ROAS u GROUPS yka3anus 0 PRECEDI NGu 0 FOLLOW NGpaBHO3Ha4YHE yKa3aHUIO
CURRENT ROW OOBIYHO 3TO CIIpaBemJIMBO U Oy pexkuma RANGE, B ciIyyae MOOXOSINero OJIsd TUMNa JaHHBIX
onpeneleHus 3HAUYEHUS «HYJIISI».

LoTloTHEHM e ########## _##### TTO3BONISET UCKIIIOUYUTD U3 PAMKU CTPOKH, KOTOPEIE OKPY2KAIOT TEKYIIYIO
CTPOKY, mazkKe eCJIM OHU MOJIZKHBI OBITh BKIIIOYEHHI COTJIACHO YKa3aHUIM, ONPEIEIISIONINM Hadyaslo U KOHel]
paMku. EXCLUDE CURRENT ROWHCKIIIOYAEeT U3 paMKHU TEeKVYIIyr CTPoKy. EXCLUDE CGROUP HUCKIIIO4YaeT u3
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PaMKH TeKyIylO0 CTPOKY U POOCTBEHHEBIE €1 COTJIaCHO MOPSAOKYy COPTUPOBKU. EXCLUDE TI ES HCKIO4YaeT
U3 paMKH BCE POOCTBEHHEIE CTPOKM [Jis TEKYIel, HO He COOCTBEHHO TEKYIIyi0 CTPOKYy. EXCLUDE NO
OTHERS 1mIpOoCTO SIBHO BEIpazkaeT IIOBEOeHUe I10 YMOJIYaHWI0 — He UCKIIIYaeT HU TEeKYIIyI0 CTPOKY, HU
DOLCTBEHHEIE €11.

[To ymonuaHWIO paMKa oInpepenseTrcss Kak RANGE  UNBOUNDED PRECEDI NG 4YTO paBHOCUIIBHO
pacmupesHOMy onpepneneHnio RANGE BETWEEN UNBOUNDED PRECEDI NG AND CURRENT ROW C yka3aHUEM
ORDER BY 3TO O3Ha4aeT, YTO paMKa OyHeT BKJII0OYaTh BCE CTPOKM OT Hayajia pa3fesia o0 IociemHel
CTPOKHM, POOCTBEHHOU TeKymiel (g ORDER BY). be3 ORDER BY 5T0O 03Ha4aeT, 4YTO B PaMKy BKIIOYAIOTCS
BCe CTPOKHM pa3feia, TaK KaK BCe OHU CUUTAIOTCS POOCTBEHHBIMU TEKYIIEH.

IHelCTBYIOT TakKxXe CIedylllue OrpaHUYEHUSA: B KadeCTBe ###### ##### Henb3sd 3amatb UNBOUNDED
FOLLOW NG, B KauecTBe #####_##### He ponyckaeTcss UNBOUNDED PRECEDI NG u #####_ ##### He MOXKeT
UOTHU B IIOKa3aHHOM BHIIIIE CIIMCKE VKA3aHUU ######H ##### AND ##### ##### Nepen ##H### #it#H##. B
4aCTHOCTHY, CHHTakKcuCc RANGE BETWEEN CURRENT ROW AND ######## PRECEDI NG He gonyckaetcsa. Ho
opu 3TOM, HanpuMmep, ounpenenenve RONS BETWEEN 7 PRECEDI NG AND 8 PRECEDI NG goiyCTUMO, XOTS
OHO U He BhHIOEpPEeT HUKAaKHue CTPOKH.

Ecnu mo6aBneHo mpennoxenue Fl LTER, OKOHHOM QYHKIIMM ITOOAIOTCS TOMBKO T€ BXOOHBIE CTPOKH, M
KOTODHIX ####### ##t##### BEIYUCIISIETCS KaK UCTUHHOE; OPYTHUe CTPOKY 0TOpackBaloTcs. [Ipennoxkenue
FI LTER gommycKaeTCs TOJIBKO AJIST arpeTUPYIOMINX OKOHHBIX (QPYHKIIUHI.

BcTpoenHble OKOHHBIE (YHKIIMM OHHMCAaHBI B Tabmnuie 9.57, HO MTOJIB30BATENIb MOXKET PACIINPHUTH
9TOT Habop, co3maBasi coOCTBeHHBIE ¢GyHKIHMKU. KpoMe TOTro, B Ka4eCTBE OKOHHBIX (QYHKIIMNA MOZKHO
KUCIIOJIF30BaTh JIIOOBIE BCTPOEHHBIE M/IM IIOJIb30BATEIbCKHE YHUBEPCAJIbHBIE, @ TAKXKEe CTAaTUCTHUYECKHE
arperaTtHble pyHKIMMU. (COPTUPYIOIINE U TUIIOTE3UPYIONIHEe arperaTHblie QYHKIIMYU B HACTOSIIEe BpeMs
HUCIIOIb30BaTh B KaUeCTBE OKOHHBIX HEJIb34.)

3amnuck Cco 3BE3MOYKON (*) MPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX (GYHKIMH B
KayeCcTBe OKOHHBIX, HanpuMep count (*) OVER ( PARTI TI ON BY x ORDER BY y) . 3Bé3mouka (* ) 0OLI9YHO HE
TTPUMEHSETCS [JII UCKJIIOUUTEIbHO OKOHHEIX (GyHKIMHE. Takue GyHKIMU He JONYyCKAIOT MCIIOIb30BaHUSA
DI STI NCT u ORDER BY B cricKe apryMeHTOB (QYHKIIMH.

BrI30BEI OKOHHBIX (DYHKIINI pa3pelieHbl B 3alIpocax TOJIbKO B cricke SELECT u B npepjioxxeHnu ORDER BY.

IMomonHuTEIbHO 00 OKOHHBIX QYHKIIMSAX MOXKHO y3HaTh B Pa3gerne 3.5, Pasgerne 9.21 u [Togpa3mene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

IIpuBemeHUe TUMa OIpefenseT mpeoOpa30oBaHUe MAaHHHIX W3 OMHOIO THUMA B ApPyroi. Postgres Pro
BOCIIPUHUMAET IBE PABHOCUILHBLIE 3aTIUCH TTPUBEIEHUS TUIIOB:

CAST ( #itHHHHHHE AS #iH# )
HEHHHRHR | B

3anuce ¢ CAST cooTBeTCcTByeT cTaHmapTy SQL, Torma kKak BapHaHT C :: — HCTOPUUYECKOe Haciegue
Postgres Pro.

Korpma mnpuBegeHUI0 IIoABepraeTcss 3HadYeHWEe BbIpaXeHUS U3BECTHOTO THUIIQ, MIPOUCXOOUT
npeoOpa3oBaHWe THUIIA BO BpPeMs BHIIOJIHEHUS. DTO NpuUBeneHHe OyAeT YCIEIIHBIM, TOJIBKO €CJId
ompenenéH IOOXONOAIINNM orepaTop npeoOpal3oBaHus TumoB. OOpaTuTe BHUMaHHE Ha HeOOJBIIOe
OTJIM4YMe OT IpUBeNeHUus KOHCTaHT, onucaHHoro B [lonpa3znerne 4.1.2.7. [IpuBegerEue CTPOKU B YUCTOM
BUIE IIPENCTaBiseT co00i HavyalbHOE IPUCBauBaHue CTPOKOBOM KOHCTAHTHI M OHO OyAeT YCIeIIHbIM I
mo6oro Tuma (KOHeYHO, eC/IH CTPOKA COJEPKUT 3HaYeHUe, IpUueMyieMoe OJIi JAaHHOTO THUIla JaHHBIX).

HesiBHOe mpuBemeHWe THUIIA MOXKHO OIIYCTHUTBH, €CJIM BO3MOXKHO OOHO3HAYHO ONpPENEeNIuTb, KaKOW THII
IOJI?)KHO UMETh BhIpakeHue (HallpuMep, KOTfia OHO IPUCBAaUBAETCSA CTOJIOMY TaOGJIHUIILI); B TAKHX CIIydasix
CHUCTEMa aBTOMaTHYeCKH IpeobOpas3yet Tui. OOHAKO aBTOMAaTHYeCKoe IIpeoOpa30BaHUE BHIIIOIHSIETCS
TOJILKO MOJISI IPUBENEHUN C ITOMETKOM «IOIyCKaeTCs HesBHOe MPUMEeHeHHe» B CUCTEMHBIX KaTallorax.
Bce ocrTambHBIe TIpUBEOEHUS MOIXKHBI 3aIllMCHIBATHCS SIBHO. JTO OTPaHMYEHHE IT03BOJIsEeT u30exkaTh
CIOPIIPH30B C HESIBHBIM HpeoOpa30BaHuEeM.

39



Cunrtakcuc SQL

Takke MOXKHO 3alucaTh IPUBefeHNe TUIIA KaK BBI30B OYyHKIUHU:
HEH_HHHA ( HHHAHBRRHE )

OnmHako 3To OymeT paboTaTh TONMBKO IOJig THUIIOB, MMeHaA KOTOPHIX SBJISIOTCH TaK¥XKe OIMYyCTUMBIMU
uMeHamu ¢yHknui. Hanpumep, double precision Tak MCIOIb30BaTh Henb3ss, a float8
(ampTepHATMBHOE Ha3BaHUE TOIO Xe TUIla) — MOXKHO. Kpome TOoro, mmena Tumos interval, time
U tinmestanp Mu3-3a CHUHTAKCUYECKOIO KOH(JIMKTa MOXKHO MCIIOJIb30BaTh B TAKOW 3alUCH TOJIBKO
B KaBHIYKax. Takum o6pa3oMm, 3aluch IPUBEOEHUS THUIA B BUME BBEI30Ba (QYHKIUM NIPOBOLUPYET
HEeCOOTBETCTBUSA U, BO3MOIKHO, JIyuIlle OyOeT eé He IPUMEHSTh.

IIpuMmeyanue

ITpuBepmeHue TuUla, IpPEeNCTaBIeHHOE B BHUMEe BLI30Ba (PYHKIIMK, HA CaMOM [ejle COOTBETCTBYET
BHYTPEHHEMY MexaHu3My. J[Jlaxe IIpU MCIOJIb30BAaHMU [OBYX CTaHOAPTHBIX TUIIOB 3allUCU
BHYTPU NPOUCXOAUT BHI30B 3apEeruCTPUPOBAHHON (PYHKIIUM, BBINOIHAIONIEN IpeoOpa3oBaHUE.
ITo cormamieHuio MMeHeM TaKo#W (QYHKIUKM IpeoOpa3oBaHUS SIBJISETCA UMS BBIXOIHOTO THIIA,
U TakuM 00pa3oM 3aIluCh «B BUME BLI30Ba (YHKUUU» €CTh He YTO MHOE, KaK IIPSIMON BHI30B
HUXeJexarnlel ¢yHKIUU npeobpa3oBanusd. [Ipu co3gaHuU IepPEeHOCUMOro MPUIOXKEHUS Ha 3TO
MOBeJleHNEe, KOHEYHO, He CJielyeT paccUuThIBaTh. [logpobHee 3TO ommcaHo B crnpaBke CREATE
CAST.

4.2.10. NpunMeHeHue npaBuJ1 COPTUPOBKHU

IMpennoxkenue COLLATE mepeonpenenseT IpaBUI0 COPTUPOBKU BhIpaxeHUs. OHO mobOaBiseTCs MOCie
BEIPAZKEeHUA:

#H#nHAH#R COLLATE #####H#H _#HARHBHHRH

TOe #####H #i####HH### — upneHTUPUKATOD IIpaBuUjia, BO3MOXKHO [OOIOJTHEHHBIM HMEHEM CXEMEL.
IMpennoxkenue COLLATE cBsI3bIBAET BhIPaKEHUE CUJIPHEE, YEM OIEePaTOPhl, TAK UYTO IPU HEOOXOOUMOCTHU
cllefyeT MCII0JIb30BaTh CKOOKM.

Ecnu IIPAaBUJIO0O COPTUPOBKH HE OIIPpEOEeJZIEeHO ABHO, CHCTeMa 6o BBIGI/IpaeT ero mo cronbiam, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeKIInYaeTCsad Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxenne COLLATE mMeeT [OBa pacCIpPOCTPaHEHHBIX IIPUMEHEHUS: IepeolpefelieHre IopsaKa
COPTUPOBKHY B IpemjoxkeHuu ORDER BY, Hampumep:

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

1 Iiepeolpenesienrue IIpaBUJI COPTHUPOBKU IIPK BBI3OBE (l)YHKLII/II‘;I HUJIN OIIepaTOpPOB, BO3BPAIIAIOIIUX
A3BIKO3dBUCHUMEIE PDE3YJIbTATHI, HAITPDUMEDP:

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

3aMeTbTe, UTO B IIOCJIEMHEM Ciy4ae npemioxkeHue COLLATE mo0GaBiieHO K apTryMeHTY oliepaTopa, Ha
JZ[GI:ICTBPIG KOTOPOT'O MEI XOTHUM IIOBJIMATE. HpI/I 9TOM HE€ MMeeT 3Ha4YeHHUsd, K KaKOMY UMEHHO apPIryMEHTY
orepartopa unu ¢yHKuuu pobasnsgercss COLLATE, Tak KakK IIPaBUJI0O COPTHUPOBKHU, IPUMEHSEMOEe K
orepaTopy uiam (QyHKIUM, BEIOMpaeTCs MPU PaCCMOTPEHUU BCeX apTyYMEHTOB, a SBHOE IIPEeJIoKeHUue
COLLATE mepeolpefeseT IIpaBujla COPTUPOBKU AJIS BCEX OPYTUX apryMeHToB. (OmHako mobOaBiieHUe
pa3Hbix npenmoxkenuit COLLATE K HECKOJIBKUM aprymMeHTaM OymeTt ommOkoi. ITompoOHee 00 3TOM CM.
Pazpen 22.2.) TakuM o6pa3oM, 3Ta KOMaHa BBIIACT TOT XKe pe3yIbTart:

SELECT * FROM t bl WHERE a COLLATE "C' > 'foo';
Ho ato 6ymeTr ommOKoOM!:
SELECT * FROM tbhl WHERE (a > 'foo') COLLATE "C';

3[ech IIPaBUJIO COPTUPOBKU HEJb3s NPUMEHUTh K pe3ylbTaTy oOlepaTopa >, KOTOPHINM HMeeT
HeCpaBHHUBaAEMBIN THUII OaHHBIX bool ean.
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4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIN IOA3anpoc — 3TO OOBIYHBIN 3ampoc SELECT B cKoGKax, KOTOPHIM BO3BpAIlaeT POBHO OOHY
CTpoKy u omuH cronbell. (Hamucanue 3ampocoB ocBemaeTcss B ['mase 7.) [locne BBHIIOHEHUS 3alrpoca
SELECT ero eOuMHCTBEHHBLIM pe3yIbTaT HCIIONb3YyEeTCSA B OKPYXKAIOIIeM €ero BhIpaxkeHUH. B KadecTBe
CKaJISIPHOTO TOA3alIpoca HEeJb35 MCIIOJIE30BaTh 3allpPOCH], BO3Bpallaiomme 0ojee OOHOM CTPOKU WIIA
crosnbma. (Ho ecnm B pes3yibTaTe BHIIOIHEHWS IIOA3aIllpOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cunrtaetrcsa paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaloIllero 3aIpoca;
B IPOIIECCe OJHOTO BRIYMCIEHUS MIOA3anpoca OHU OYOyT CUMTAThCS KOHCTaHTaMu. [pyrue BhHIPaXKEeHUS
C moa3amnpocamMu onmucaHul B Pazmerne 9.22.

Hampumep, clemyiomyi 3aIpoc HaX0OUT CaMbIM HaCeIEéHHEIH TOPO B KaXKI0M IIITaTe:

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

4.2.12. KOHCTPYKTOpPbI MACCUBOB

KoHCTpYKTOp MaccuBa — O9TO BBIpaXKeHHe, KOTOpPOe CO3[a€T MacCCHUB, OIpenesisis 3Ha4YeHUs €ero
971eMeHTOB. KOHCTPYKTOpP IIPOCTOI0 MacCCHBa COCTOUT M3 KJII0OYeBOrO cjioBa ARRAY, OTKphIBaIOUIleH
KBaIpaTHOM CKOOKH [ , CIIMCKa BEIPAXKEeHUN (Pa3meléHHBIX 3allSTRIMU), 3a0a0NX 3HAYEHUS 3JIEMEeHTOB
MaCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKu | . Hampumep:

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

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CUUTAETCS OOIIMM THUI [JIsI BCeX BEIPaXKeHUH, onlpene e HHbIH
0 IpaBuUJIaM, AEUCTBYIOIIMM M O/ KOHCTpPYKIMM UNION m CASE (cM. Pazmen 10.5). Bel MoxkeTe
TmepeoInpenesiuTh ero SBHO, IPUBeOs KOHCTPYKTOP MacCKHBa K TpeOyeMoMy THUIY, HallpuMep:

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

OTO PaABHOCUIBHO TOMY, YTO IPUBECTHM K HYXKHOMY THUIIy KaXKOoe BBIpaKeHWEe I10 OTHAEIbHOCTH.
IToompoGHee mpuBeIeHUE TUIIOB ONIMCaHO B [Tompasmerne 4.2.9.

MHoOroMepHbBIE MaCCHBHI MOXKHO 0O0Opa30BBEIBATh, BKJIAIbIBass KOHCTPYKTOPHEI MaccuBOB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJI0BO ARRAY MOXKHO oOmycKaThk. Hampumep, pe3yibTaT paboOTH 3TUX
KOHCTPYKTOPOB OJOUHAKOB:

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

{{1,2},{3,4}}

(1 row

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

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

MHoOTrOMepHbBIE MAaCCHUBBI HOJIZKHBEI OBITH IMIPSIMOYTOJIBHBEIMH, W II03TOMY BHYTPEHHHE KOHCTPYKTOPHI
OOHOTO YPOBHS MOIKHEI CO3[TaBaTh BIIO2KEHHBIE MAaCCUBLI OMUHAKOBOM pa3MepHOCTH. JIto60oe mpuBeeHne
THIIa, IPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMaTU4YECKH pacIpOCTpaHseTCs Ha Bce
BHYTPEHHUE.
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DJIeMEHTHI MHOTOMEPHOT'O MaCCHBa MOZKHO CO3JaBaThb HE TOJIBKO BJIO2ZKEHHBIMH KOHCTPYKTOPAMHU ARRAY,
HO U OPYyIr'uUMHU CHOCO6aMI/I, IIO3BOJIAIOIINUMU ITOJTYYUTh MACCHUBEL HY2KHOI'O THIIA. HaHpHMep:

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

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

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

(1 row)

Brl MozkeTe co3paTh K IIYCTOM MacCUB, HO TaK KaK MacCUB He MOXKeT OBITh He TUIIN3UPOBAHHEIM, BEI
IOJIZKHEBI IBHO IIPUBECTHU IIYCTOU MacCCUB K HyKHOMY Tuny. Hanpumep:

SELECT ARRAY[]::integer[];
array

{}
(1 row

Takxke BO3MOXKHO CO30aTh MAaCCUB U3 Pe3yJIbTaToOB IIog3alpoca. B aToM ciyd4ae KOHCTPYKTOP MacCHUBa
3aIMChIBAETCS TaK XK€ C KJII0UEBBIM CJIOBOM ARRAY, 3a KOTOPHIM B KPYTJIEIX CKOOKaX CIeayeT IOoa3aIpoc.
Hanpuwmep:

SELECT ARRAY( SELECT oi d 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));
array

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

(1 row

Tako# moa3ampoc OOIXKeH BO3BpallaTh OOHUH cTojbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPYVIOIINY OTHOMEPHBIH MacCHB OymeT BKIIOYATh DJEMEHTHI O/ KaXOOH CTPOKHU-
pe3ynbTaTa IoH3ampoca W TUIOM 3JieMeHTa OymeT THIl cTojbla pel3yibTraTta. Eciu ke Tum cTonbila —
MaccuB, OymeT co3aH MaCCHB TOTO K€ THUIIa, HO O0JIbIllel pa3MepPHOCTH; B JII000M CjIydae BO BCeX CTPOKax
IIOA3amnpoca MOXKHBL BEIIABAaTHCSI MaCCHBB OOQUHAKOBOM Pa3MEPHOCTH, YTOOLI MOZKHO ORIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

WHpekcH MaccuBa, CO3TAaHHOTO KOHCTPYKTOpoM ARRAY, Bcerga HauWHAIOTCA ¢ ogHoro. IlogpobGHee o
MaccuBax BH y3HaeTe B Pazzene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3[alollee CTPOKY MU KOPTeXK (MM COCTaBHOE
3HaYeHUe) U3 3Ha4YEeHUN ero apryMeHTOB-mojieli. KOHCTPYKTOP CTPOKHM COCTOMT M3 KIIIOYEBOTO CJIOBa
ROW OTKpHIBAIOIIEN KPYIJION CKOOKH, HYJISI WM HECKOJIbKMX BBIPaXKeHUU (pa3fel€HHBIX 3alsiThIMH),
OIIpenenaIonuX 3HaYeH!s MoJiel, ¥ 3aKphIBalolel ckooku. Hampumep:

SELECT RON1,2.5,'this is a test');
Ecnu B cnucke 60j1ee OMHOTO BHIPAXKEHUSI, KII0YeBoe CI10BO RONMOIKHO OIIYCTHUTE.
KoHCTPYKTOP CTPOKHM IOONEPKUBAET 3AIIUCEH #A######H_#H######. * , IPU 9TOM TaHHOE 3HaUYeHHe OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCH .* Ha BEepxXHeM ypoBHe cnucka SELECT (cM.
ITompasmen 8.16.5). Hampumep, eciau Tabaumat comepKUT cTONOIE f 1 ¥ f 2, 9TH 3anmucH paBHO3HAYHEI:
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SELECT ROWNt.*, 42) FROM t;
SELECT ROWNt.f1, t.f2, 42) FROMt;

IIpumeuyanue

o Bepcuu PostgreSQL 8.2 3anucek .* He pa3BopaduBajgach B KOHCTPYKTOpPax CTPOK, TakK YTO
BrIpaxkeHue RONt.*, 42) co3maBaji0 COCTaBHOE 3HauUeHHe U3 IOBYX II0JIel, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee 1moJie3HO. Ecimm BaM HY2KHO
MMOTyYUTh IPEXKHEE MOBeieHne, YTOOR OQHO 3HAUEHNE CTPOKHU OBIIO BJIOKEHO B IPYTrOe, HATUIITUTE
BHYTPEHHee 3HadYeHue 0e3 . *, Hapumep: RONt, 42).

[lo ymomyaHUiO 3Ha4YeHMWE, CO3[0aHHOe BEIpaxkKeHueM ROW uMeeT TUII aHOHUMHOHW 3anucu. Ecnu
Heo0X0oMMO, ero MOXKHO IPUBECTU K UMEHOBAHHOMY COCTAaBHOMY TUNY — JIUO0 K TUNIY CTPOKM TaOIUITH,
b0 COCTAaBHOMY THUITY, CO3laHHOMY omepaTopoM CREATE TYPE AS. flBHOe NpuUBEdeHUE MOXKET
noTpeboBaThCA [/ MOCTUXKEHUS OJHO3HAYHOCTU. Hanpumep:

CREATE TABLE nytable(fl int, f2 float, f3 text);
CREATE FUNCTI ON getfl(nytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQ;

- - HHHAHHHAR B HEHHHREE, HHE HHE HHRHHARHE #HARE S get T 1()
SELECT getf1(ROWN1,2.5,'this is a test'));
getfl

CREATE TYPE nyrowtype AS (fl1 int, f2 text, f3 nuneric);
CREATE FUNCTI ON getf1(nyrow ype) RETURNS int AS 'SELECT $1.f1' LANGUACE SQ.;

- - HHHRHY HHARR BT S HERR I S T
SELECT getf1(ROWN1,2.5,'this is a test'));
Hitf,  #edH get f 1(record) ## #e#HHHH#HHH]

SELECT getf1(ROW1,2.5,'this is a test')::nmytable);
getfl

SELECT getf1(CAST(ROW11,'this is a test',2.5) AS nyrowtype));
getfl

11
(1 row

Hcnomnp3ys KOHCTPYKTOP CTPOK (KOpTeXkKei), MOXKHO CO3IaBaTh COCTABHOE 3HaUYeHUe IJIT COXpaHeHUS
B cTOIOIlEe COCTABHOTO THUIA WU OJId epemadyu GYHKIIUYM, TPUHUMAIOIIEH COCTaBHOM napaMetp. Takxke
BBl MOXKeTe CpPaBHUTH OBa COCTABHBIX 3HAYEHUS UJIU IPOBEPUTH UX C IMOMOINLI0 | S NULL mmau | S NOT
NULL, Hanmpumep:

SELECT RON1,2.5,'this is atest') = RON1, 3, 'not the sane');
- - HEHHHSR HHH SHBHSR, HHSRESHEREE #H#EEE NULL
SELECT RONtable.*) IS NULL FROM t abl e;

IMogpo6Hee cMm. Pazmen 9.23. KOHCTPYKTOPBI CTPOK TaKzKe MOTYT HCIIOIb30BATbCSI B COUYETAHUH C
moa3amnpocaMu, Kak omrcaHo B Pazpgerne 9.22.
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4.2.14. NMpaBusia BbIYUCJIEHUSA BblIPpa>keHum

HOpHJIOK BBIYHCIIEHUA HOJI[BBIpa}KeHI/Iﬂ HE onpenenéH. B uyacTHOCTH, APTYMEHTEI OIlepaTOopa HJIx
(I)YHK].II/II/I He 00513aTeIbHO BHIYHCISIOTCS CJIeBa HaIIpaBO UJIX B JI000M Opyrom (I)I/IKCI/IpOBaHHOM IIopdAOKe.

Bonee Toro, ecnu Pe3yIbTaT BBIPAXKEHHNSA MO2KHO IIOJIYYUTDH, BEIHUCIIAA TOJIBKO HEKOTOPHIE €TI0 49aCTH,
TOrOa Opyrue IOoOBhIPAXKEHHNA He 6YJZ[YT BBIYHCIIATHCSA BOBCE. HaHpHMep, €CJIM HalluCaTh:

SELECT true OR sonefunc();
Toraa Gyukiusa sonef unc() He 6ymeT BLI3BIBATHCS (BO3MOXKHO). To Ke caMoe cITpaBeIuBO [IJI5 3aIUCHU:
SELECT sonefunc() OR true;

3aMeThTe, YTO O3TO OTJIMYAETCS OT «ONTHUMHUIAINN» BBIYUCIIEHUS JIOTUYECKUX OIrepaTopoB CJieBa
HaIIpaBo, peaHH3OBaHHOfI B HEKOTOPEIX A3BIKaX ITPOTrPAaMMHUPOBaHUA.

Kak cmencTBue, B CIIOXKHBIX BhIPAXKEHUSAX HE CTOUT HMCIONIb30BaTh QYHKIMU C TOOGOYHBIMU 3hGEKTaAMMU.
Oco6GeHHO OMaCHO PacCUUTHIBATh Ha IOPSIIOK BHIYUCIEHUS UM N000YHBIE 3G (PEKTH B NPEOIOKEHUSTX
WHERE u HAVI NG, Tak KakK 3TU OpPeNjIOXKeHUs TIaTeJIbHO ONTUMU3UPYIOTCS IIPU IIOCTPOEHUU IIJIaHa
BHITTOJTHEHUSI. Jlormdyeckue BhIpaxeHus (coueTaHuss AND/OR/NOT) B 3THUX HOPEOIOKEHUSX MOTYT OBITh
BUOOU3MEHEHHI TIIOOBIM CITOCOO0M, [MOIIYCTUMBLIM 3aKoHaMu byneBoit anreOprl.

Korpa mopsimok BHIYKCIIEHMS BaxKeH, ero MOXKHO 3a(MKCUPOBATh C IOMOIILI0 KOHCTPyKUuu CASE (cM.
Pasmen 9.17). HanmpuMep, Takou criocob n3dexkaTh JeleHns Ha HOMIb B Ipeaioxennn WHERE HeHamEXeH:

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

ITpumeHsiemasi Tak KOHCTPYKIs CASE 3amuiiiaeT BEIpakeHue OT ONTUMHU3aluY, II03TOMY UCII0JIL30BaTh
€€ HYKHO TOJILKO Ipu HeobxonumocTH. (B ganHOM ciydae 65110 OB Ty4llle PEMINTE TPOo0JieMy, Iepenucan
ycroBue Kak 'y > 1.5*x.)

Opuako, CASE He Bcerga cmacaeTr B mOmoOHBIX cirydasxX. [loka3aHHBIN BHIIIIE HPUEM IIJIOX TEM, YTO
He IIpenoTBpalllaeT paHHee BEIYUCIIEHWe KOHCTAHTHHIX IToABeIpaxkeHuu. Kak onucano B Pasgene 37.7,
byHKUIUM U omepaTopnl, MoMedeHHble KaK | MMUTABLE, MOTYT BBIYMCHSITBCS IIPU IIJIaHUPOBAHUHU, a He
BBHIIIOJIHEHUU 3ampoca. [Toatomy B mpumepe

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

, CKOpee BCero, Mpou30UIET mesleHre Ha HOMb M3-3a TOT'0, YTO IJIAHUPOBIIUK ITOIILITAETCS YIIPOCTHUTH
KOHCTAHTHOE IIOOBHIpAKeHHUe, [axKe eClIU BO BCEX CTPoKax B Tabmuile X > 0, a 3HAYUT BO BpeMs
BRHITIOJTHEHUS BeTBb ELSE HUKOrOa He OyOeT BBHIIIOIHSITHCS.

XO0TsL 9TOT KOHKPETHHIU MPUMEpP MOXKET IIOKa3aThbCsa HaOyMaHHEBEIM, IIOXOXKWEe CUTyaluH, B KOTOPHIX
HEesBHO TIOABJISIOTCS KOHCTAHTH, MOTYT BO3HUKATh M B 3ampocax BHYTpU GYHKOMHE, Tak Kak
3HAYEHUS apTyMEeHTOB (QYHKIIUY U JIOKAJILHBIX IEPEMEHHBIX IIPY MJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B ¢GyHKHuSX PL/pgSQL ropa3mo 6e3omacHee [Ojs 3alllUTHl OT
PHUCKOBaHHBIX BEIUHMCIIEHUM MCIIOIb30BaTh KOHCTPYKLOUIO | F-THEN-ELSE, yem BripazkeHue CASE.

Emé oguH mogoOGHLIN HEOCTATOK 3TOT0 MOAX0Aa B ToM, 4T0 CASE He MOXKET IPefOTBPATUTDh BEIYUCIIEHUE
3aKJIIOYEHHOTO B HEM arperaTHOrO BHIpakKeHHUs, TaK KaK arperaTHble BEIpazkKeHUS BEIYUCIIAIOTCS Iepeq
BCEMHU OCTaNIbHEIMU B cnucke SELECT wnm npepnoxeHuu HAVI NG Hampumep, B ClemyromeM 3amnpoce
MOZKEeT BO3HUKHYTH OIIMOKA [IeIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH BpPOfe OBl 3allUIIEH OT HEE:

SELECT CASE WHEN mi n(enpl oyees) > 0
THEN avg(expenses / enpl oyees)
END
FROM depart ment s;

ArperatHble GyHKUMH mn() u avg() BBIYMUCIAIOTCS HE3aBUCHMO II0 BCEM BXOOHBLIM CTpPOKaM,
TaK 4YTO €eCJIi B KaKOW-TO CTPOKe mojie enpl oyees OKaXeTCS paBHBIM HYIIIO, [OelleHWe Ha HOIb
IPOU30UOET paHbllle, YeM CTaHET BO3MOXKHBIM IIPOBEPUTL pe3ynbTaT GyHKumm m n(). [IosTomy,
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yTOOB IPOOJIEeMHBIE BXOOHBIE CTPOKHM H3HAYaJIbHO HE IIOMajad B arperaTHy QYHKIHUIO, CIenyeT
BOCIIOJIb30BaThCAa npennoxenuaMmu WHERE unu Fl LTER.

4.3. Bbi30B (pyHKL MM

Postgres Pro mo3BonsieT BbI3BIBAaTh GYHKIIMKM C MMEHOBAHHBIMU IlapaMeTpaMM, MCIIONb3Ys 3alUCh C
NO3UUUOHHOU WU UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO IIoje3Ha O
byHKIIME CO MHOKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBSI3b IIapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM ¥ HaOEXKHOUW. B IO3UIMOHHOM 3amucy 3HAYEeHUS apryMeHTOB (QYHKUIMM yKa3bIBAlOTCSI B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIpefeneHuu QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJIIIOTCA C MapaMeTpaMu QYHKIIUY 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YYUTHIBANUTE BIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Paspene 10.3.

ITpu 3anucu J1I00IM CIIOCOO0M ITapaMeTpPHI, /I KOTOPHIX B onIpefieneHuu GYHKIMY 3afaHbl 3HAaYEHUS 110
YMOJI4YaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3T0 0coOeHHO [0/1e3HO IIpU UMEeHHOU Ilepellade, TaK Kak
OIIYCTUTBH MOKHO 110001 Hab0op mapaMeTpoB, TOra Kak IIpU IO3UITMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJIBKO IIOCJTIef0BaTeNIbHO, CIIpaBa Hajeso.

Postgres Pro Takxke IOOepXKHBaeT CMEWAdHHYK Tepemady, KOorga IapaMeTphl MepemarTcs W II0
“MeHaM, U [0 MO3UIIMKU. B 3TOM Cllydyae MO3UNMOHHEIE [TapaMeTPHI MOJIXKHEI UIOTH Mepel mapaMmeTpaMu,
repegaBaeMbIMHU 10 UMEHAM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3aIlMCHU Ha IPUMEPE CIeAyIomed QyHKIIUN:

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

dyukumMs concat _| ower _or _upper uMeet gBa 00si3aTEIbHLIX ITapaMeTpa: a u b. Kpome Toro, ects oiuH
Heo0Os3aTe IbHBIM TapaMeTp Upper case, KOTOPBIH 110 YMOJTYaHUIO MMeeT 3HadeHue f al se. ApryMeHTH a U
b 6ymyT cji02KeHBI BMECTE U IIepeBeieHbl B BePXHUY UJIM HUKHUM PETUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
upper case. OcTaibHbIE TOHKOCTH peanu3anuy GyHKIINY cefiyac He BazKHHI (Toapo0OHee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. MNo3uunoHHanA nepepava

IMo3urnmoHHas mepegada — 3TO TPAOUIIMOHHBIM MEXaHM3M Mepemadyy apryMeHTOB ¢yHKIuu B Postgres
Pro. IIpuMep Tako¥ 3alucu:

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

HELLO WORLD
(1 row)

Bce APr'yMEHTEI YKa3aHbl B 3aJaHHOM IIOPAOKeE. Pe3y'J'[I:TaT BO3BpaI.T.IéH B BEPXHEM DPErmcTrpe, TakK KakK
IIapaMeTp upper case uMeeT 3HaUYeHue t r ue. EI.T.Ie OOWH IITPUMEDP:

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

hello world

(1 row
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3mech mapamMeTp Uppercase OMmyIleH, M II03TOMY OH IpWHHMAaeT 3HadeHue no ymomndauuio (f al se),
¥ pPe3yNbTaT IIEPEBOOUTCS B HUXKHUM pPETrUCTP. B MO3MUMOHHON 3amucu JiI00ble apryMeHTHl C
OIIpEeNeNIEHHBIM 3HaYEeHUEeM 10 YMOJTYAHHUIO MOXKHO OIyCKaTh CIIpaBa HaJleBo.

4.3.2. AMeHHana nepepaya

I[lpu mMeHHOUW Iepemade OJid apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEJIIETCS OT BBHIPAXKEHUS
3HaYeHHUs 3HaKaMu =>. Hanpuwmep:

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

hello world

(1 row

3meck apryMeHT uppercase OBIJI TaK »Ke OIyIIeH, TaK YTO OH HEesBHO mojiydun 3HadeHwue fal se.
[IpenMymiecTBOM TaKOM 3alWCH SBIISIETCSH BO3MOXKHOCTH 3aIlWCHIBAThL apPTyMEHTHI B JIIOOOM IODPSIKeE,
HaIpUMep:

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

HELLO WORLD
(1 row

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

HELLO WORLD
(1 row

I 06paTHOM COBMECTUMOCTH ITOAAEPKUBAETCS U CTApPHIM CUHTAKCHUC ¢ ":=":

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

HELLO WORLD
(1 row)

4.3.3. CMelmnaHHaA nepepaya

HpI/I CMeIlaHHOU’ repena4de rmapaMeTprl I1epenarnTCda U II0 UMeéHaM, U IIO IIO3UIIUU. OpHako, Kak yYXKe
OBIIIO CKa3aHO, MMEHOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UIINOHHBIMH. HaanMep:

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

HELLO WORLD
(1 row)

B manunoOM 3allpoCe apryMeHTHI a 1 b ImepenarTCHd II0 IIO3UIINHY, a Upper case — I10 UMEHH. EouHCcTBEHHOE
000CHOBaHMNE TAKOT'0 BHI30BaA 30eCb — OH CTaJl 4YyTh fojiee YUTAaEMBIM. OpHako mns 0oJee CIOXKHBIX
(1)YHKI.II/II;I C MHOZKECTBOM apPIryMeHTOB, 4aCTh U3 KOTOPEIX UMEIOT 3HAa4YE€HHUA 110 YMOJIYaHUIO, MMEHHasA UJIu
CMelllaHHa4d 1epenayda IO3BOJIAIT 3allCaThk BEISOB SCb(beKTI/IBHee U YMEHBIIUTH BEPOATHOCTD OILITHOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHas Ilepefada B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BHI30BE
arperaTHou GYHKIIUY (HO OHU OOTYCKAIOTCS, €CIIU arperaTHas GYHKIIUS UCIOIb3yeTCS B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHoBblI Tabnuuy,

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

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

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

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

CREATE TABLE ny first _table (

first_colum text,

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

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

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

)

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

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

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

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

DROP TABLE mny _first_table;
DROP TABLE products;

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

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

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

5.2. 3HaYeHUsA NO YMOJTYaHMIO

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

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

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

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

)

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

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

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

CREATE TABLE products (
product _no SERI AL,

)
SERI AL o6cyzkpaaeTcs mo3xke B [Tompasmerne 8.1.4.

5.3. OrpaHunuyeHusn

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

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

5.3.1. OrpaHu4YeHUsA-NpoBepKHU

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

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

)

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

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

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

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

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

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

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

)

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

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

CREATE TABLE products (

product _no i nteger,

name text,

price nuneric,

CHECK (price > 0),

di scounted_price numeric,

CHECK (di scounted_price > 0),

CHECK (price > discounted_price)
);

Wnu mpaxe Tak:

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

)

9TO meyo BKyca.

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

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

)

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

IIpumMeuyaHnue

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

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

IIpumMeuyaHnue

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

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

5.3.2. OrpaHuuyenusa NOT NULL

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

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

)

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

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

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

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

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

)

U 3aTeM BCTaBUTh KJIIoueBoe cjioBo NOT, rae nmotpebyeTtcs.

ITogcka3ka

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

5.3.3. OrpaHM4YeHuna YHUKaJIbHOCTH

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

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

);

B BUJIe OTPaHUYEHUS CTOJIOa U TakK:

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

UNI QUE (product_no)

)

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

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

CREATE TABLE exampl e (

a integer,
b integer,
c integer,

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

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

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

)

ITpu moGaBieHWM OTPAHUYEHUS YHUKAIbHOCTH OymeT aBTOMAaTH4YEeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJist CTONOIla UK TPYIIEI CTOIOIIOB, IEPEYNCIIEHHEIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacIpoCTpaHSwINeecss TOJNBPKO HA HEKOTOPhle CTPOKH, HEeNb3s 3amucaTh B BUOE OTPAHHYEHUST
YHUKAJIBHOCTH, OMHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBINA WHIEKC.

Boob1iie roBopsi, orpaHUYeHNE YHHUKAIbHOCTH HApPYyIIAeTCs, eCiiu B TabJIHIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHWS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEeHMM HHKOTrOa He CYMTAIOTCS PaABHBEIMH. JTO O3HAdYaeT, YTO OaxXe MIpH
HaIW4YWKU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C OyOIUPYIOITUMHUCS
3HaYeHUsAMH, eciau OoHu comepzkaT NULL B omgHOM MM HECKOJLKHX CTOJIOIAX OTPAaHHUYEHHS. IJTO
TIOBefieHre COOTBEeTCTBYeT cTaumapTy SQL, Ho Mer cibimanu o CYB]I, KkoTopele BemyT ceOsi Io-OpyroMy.
HNmMmeliTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPHUJIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHu4YeHHWe TEePBUYHOI0 KITI0Ya 03HaYaeT, YTO 00pa3yIouil ero CTOIOEI] Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabiwuile. [ 3Toro TpebyeTcs, YTOOL 3HAYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMY U OTIMYHBIMU 0T NULL. TakuM 06pa3oM, TabGIUIIEL CO CITEOYIOMIUMY ABYMST
ompefieNiIeHusIMU OyAyT MPUHUMAaTh OJUHAKOBLIE TaHHBIE:

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

)

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

)

HepBI/IT-IHbIe KJTIOYXU MOTYT BKJIIOYAQTh HECKOJIBKO CTOJI6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIbBHOCTH:

CREATE TABLE exampl e (

a integer,
b integer,
c integer,

PRI MARY KEY (a, c)
)

ITpu moGaBIeHUM MMEPBUYHOTO KITI0OYAa aBTOMATHYECKH CO3MAaETCS YHUKAIIbHBIM WHOEKC-B-mepeBo mis
cToJI011a UK TPYIITEI CTOIOIOB, IEePEYHUCIIEHHBIX B IEPBUYHOM KITI0Ye, U TaHHbIE CTOJIOIBI ITOMEYaoTCs
Kak NOT NULL.

Tabnuila MOXKeT HMeTh MaKCUMyM OJOWH IIepBUYHBIM Kio4d. (OrpaHuYeHUM YHUKAJIbHOCTU U
orpanudenuit NOT NULL, koTopbie QYHKIIMOHAJIFHO ITIOYTH PaBHO3HAYHLI IEPBUYHEIM K/TI0YaM, MOXKET
OBITH CKOJILKO YTOOHO, HO HA3HAYUTh OTPaHUYEHMEM MTEPBUYHOT0 KJTI0Ya MOXKHO TOJIbLKO ofHO.) Teopus
peNSUMOHHBIX 0a3 MaHHBIX TOBOPUT, UTO MIEPBUYHBIN KJTI0Y NOJIKEH OBITh B Kaxkaoi Tabnuile. B Postgres
Pro Takoro xécTtkoro TpeboBaHUS HET, HO OOBIYHO JIyUIlle €My CJIeOBaTh.

[NepBuYHBIE KIIOYH ITONE3HHI U [JIsI JOKYMEHTHUPOBAHUS, U [JIsI KIUEHTCKUX IIPUIoXKeHu. Hampumep,
rpad@uYeCcKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPIKUMOTO TabOIUIILI, BEPOSITHO,
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nmoTpebyeTcss 3HATh MEPBUYHBINA KJTI0Y TaOIUIE], YTOOB OOHO3HAYHO MOEHTU(GUIIMPOBATH €€ CTPOKH.
INepBuYHBIE KITIOYN HAaXOOAT U Apyroe npuMeHeHue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOIHIle
OIIpefeNisieT LeJIEBBIE CTOJIOLE IO YMOTYAHUIO OJISI CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.3.5. BHelwHue Kai4u

OrpaHuyeHNUe BHEITHETO KJII0Ya yKa3bhIBAaeT, YTO 3HAYEHUS CTOiOIa (MJIM T'PYIIEl CTOJIOIIOB) HOIKHEI
COOTBETCTBOBATh 3HAYEHMSIM B HEKOTOPOM CTPOKEe APYroM TabmuIilbl. DTO Ha3bIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 IBYX CBSI3aHHBIX Ta0JIMII.

[TycThb y Bac yxke ecTb TabnuIila IpoAyKTOB, KOTOPYIO MBI HEOIHOKPATHO HCIIOIH30BaIU paHee:

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

)

IlaBaiiTe TPEOIOJIOKUM, YTO Y BaC eCThb TaOlulla C 3aKa3aMM ITUX IPOOYKTOB. MBI XOTHUM, YTOOBI B
TabuIe 3aKa30B COOEePKAIUCh TOIBKO 3aKa3kbl AeMCTBUTEIFHO CYIIECTBYIOIINX IPOAYKTOB. [I09TOMY MEIL
OmIpefienuM B HeHM OrpaHUYEHUEe BHEITHErO KJI04a, CChIIAloneecs Ha TabIuily TpPOayKTOB:

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

)

C TakKuM OTpaHUYEHHEM CO3[aTh 3aKa3 CO 3HaUYeHueM pr oduct _no, OTCyTCTBYIOIIUM B Tabnuile products
(1 He paBubiM NULL), 6yneT HEBO3MOXKHO.

B Takoit cxeme Tabnuuy orders Ha3BIBalOT hoOYyuHEHHOU Tabnunel, a products — 21asHOU.
COOTBETCTBEHHO, CTOJNOLBI HA3BIBAIOT TaK K€ IMOAYMHEHHBIM M TJABHBIM (MJIM CCHIJIQIOIIUMCH U
1IeJIeBBIM).

Hpenbmyr.uyro KOMaHOy MO2KHO COKPATHUTh TakK:

CREATE TABLE orders (
order _id integer PRI MARY KEY,
product _no i nteger REFERENCES products,
quantity integer

)

TO €CTb, €CJIM OINYCTUTh CIIMCOK CTOJIOIIOB, BHEITHUI KJTI0U OyOeT HesIBHO CBSI3aH C IIEPBUYHBIM KIII0YOM
TJIaBHOM TaOJIUIIHI.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha IPYIITY CTONOII0B. B 9TOM ciiydae ero Hy>KHO 3amucaTh B
BUIe OOBLIYHOTO OrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE t1 (

a integer PRI MARY KEY,

b integer,

c integer,

FOREI GN KEY (b, c) REFERENCES other_table (cl, c2)
)

EcTecTBeHHO, YMCIIO ¥ THUIIEI CTOJIOIIOB B OTPAaHWYEHUM MOJXKHBEI COOTBETCTBOBATHL YHCIYy U THUIIAM
IIeJIEBBIX CTOJIOIIOB.

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UMs CTaHOapPTHBEIM CIIOCOOOM.

Tabuila MOXKeT cogepzKaTh HECKOIBKO OTPaHNYEeHUN BHEIITHETO K/II04a. DTO ITOIEe3HO OJIST CBSI3U TaOJHII
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaXKeM, y BaC eCTb TaOJIHIIBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
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4yTOOBI OJMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UYTO HEBO3MOZXKHO B IIpeObIayInei cxeme). s
9TOTr'0 BH MOXKETe HCIIOIb30BaTh TaKyI0 CXEMY:

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

)

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

)

CREATE TABLE order _itens (
product _no i nteger REFERENCES products,
order id integer REFERENCES orders,
qgquantity integer,
PRI MARY KEY (product_no, order _id)

)

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

Mgul 3HaeM, 4YTO BHEIIHWE KIIIOYM 3alpelnaloT COo34aHMe 3aKa30B, He OTHOCAMUXCS HU K OTHOMY
nponykTy. Ho 4TO memaTh, eciu mocje CO30aHUS 3aKa30B C ONPENeNIEHHBIM IIPOOYKTOM MEI 3aXOTHUM
yoanuTh ero? SQL copaButcsd ¢ 3Tou cuTyanmeu. MHTyunnms nopckKasblBaeT CIIEOYIOIINEe BapUaHTH
TIOBETIEHU:

e 3amnpeTuTh ygajieHue IPOOyKTa
e V@hamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

[Ons unmocTpalluy OaBaiiTe peanu3yeM Cllenyiolllee IIOBeleHNe B BHIIIENIPUBEOEHHOM IIpUMepe: IIpU
MOMBITKE yHaJIeHUs IPOANYKTa, Ha KOTOPHIM CCHIJIAIOTCS 3aKas3bl (4epe3 Tabmiwuily or der _itens), MBI
3anpemniaeM 3Ty oneparuio. Eciu ke KTO-TO IONBITaeTCS YOAIUTh 3aKa3, TO yOAIUTCS U €TI0 COTePKUMOe:

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

)

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

)

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

);

OrpaHuuuBalolIie ¥ KaCKagHbIe yHajleHusT — OBa Haubojee pacIpoCTpPaHEHHBIX BapuaHTa. RESTRI CT
IpenoTBpallaeT yoajleHue CBsA3aHHOU CTPOKU. NO ACTI ON o3Ha4aeT, YTO €C/IU 3aBUCUMBIE CTPOKU
MIPOIOJIKAIOT CYIIECTBOBATh IIPH IITPOBEPKE OTPAHUYEHHS, BO3HHKAET omubKa (3TO IIOBEOEHHEe IO
yMonudaHuio). (I'7TaBHEIM OTIMYMEM STHUX ABYX BapHaHTOB SBIseTcAd To, 4To NO ACTI ON IIO3BOJISIET
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OTJIOXKUTH IPOBEPKY B IIpoIiecce TpaH3akKuHu, a RESTRI CT — HeT.) CASCADE yKa3bIBa€eT, YTO IIPU YOaJIEeHUHU
CBSI3aHHBIX CTPOK 3aBHCHUMEIE OT HMX OyAyT Tak K€ aBTOMaTHYECKH yOaneHbl. ECTh emé mBa BapuaHTa:
SET NULL m SET DEFAULT. Ilpu ymaneHWH CBSI3aHHBIX CTPOK OHH Ha3HAYalOT 3aBUCUMBIM CTOJIOIIaM
B mogumHEHHOU Tabmnuile 3HaveHuss NULL uiu 3HaUYeHUS 10 YMOJTYQHUIO, COOTBETCTBEHHO. 3aMeThTe,
4TO 9TO He OyHmeT OCHOBAaHMEM [Jid HapyUIEeHUs orpaHudeHmi. Hanmpumep, eciiu B Ka4eCTBE OENWCTBUSA
3agano SET DEFAULT, HO 3Ha4YeHUVe 10 YMOJIYAaHUIO He YOOBJIETBOPSET OrPAaHUYEHUIO BHEIIIHEr 0 KJIIyYa,
ormepanusi 3aKOHYUTCS OMMNOKOH.

Ananoruyno ykalaHuio ON DELETE cymiectByeT ON UPDATE, KoTOpoe cpabaThiBaeT MpU U3MEHEHUU
3agaHHOrO0 cTonbO1a. [Ipy 9TOM BO3MOIKHEIE IEeNCTBUS Te Ke, a CASCADE B JaHHOM ClTy4Yae 03HadyaeT, YTo
U3MEHEHHBIE 3HAYEHUST CBI3aHHBIX CTONOI[0B OYOYyT CKOMMPOBAHHEI B 3aBUCUMEIE CTPOKH.

OOBIYHO 3aBHCHUMas CTPOKa He OOJIKHA yOOBIETBOPATH OTPAHNUYEHUIO BHEITHETO KJTI04a, eC/IM OOUH U3
CBsi3aHHHIX CTOJO1I0B comepkuT NULL. Ecnu B 00bsIBIeHMe BHEIIHEro Kioya mobaBmeHo MATCH FULL,
CTpoKa OyfeT yIOOBIIETBOPSTh OTPaHUYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIE CTOJOIEI paBHEI NULL (TO
ecThb nIpu pas3Hbix 3HaueHuUuAX (NULL u He NULL) rapanTupyeTCcsa HEBHIIOIHEHUE orpaHudeHus MATCH
FULL). Ecnu BB XOTUTE, YTOOBI 3aBUCHUMEIE CTPOKU HEe MOTJIN n30exKaTh U 3TOT0 OrpaHudYeHus, OObIBUTE
CBsi3aHHBIE CTOJOITEI Kak NOT NULL.

BHemHUM K104 JOJIJKEH CChIIAaThCA Ha CTOJOLLI, 00pa3ylollye MepBUYHBLIN KII0Y MJIM OTpaHUYeHUue
yHUKanbHOCTH. TakuM o6pa3oM, OJjid CBSI3aHHBIX CTOJIOIOB Bcerga OymeT CyIlecTBOBaTh UHIEKC
(ompenen€HHBIM COOTBETCTBYIOIIUM NEPBUYHLIM KJIIOUOM HJIM OTPAHUYEHUEM), a 3HAYUT IIPOBEPKU
COOTBETCTBUS CBA3aHHOMU CTPOKYU OYOYT BRITONMHATHCSA 9QdekTUuBHO. Tak Kak KoMaHkl DELETE [j1s CTPOK
rnaBHOM Tabnmuuel unu UPDATE [jid 3aBUCHMEIX CTOJIOIOB ITOTPEOYIOT IPOCKAHWPOBATh NOOUUHEHHYIO
TabIUIy U HaiTM CTPOKM, CCHIJIAIOIIMECS Ha CTapble 3HA4YEeHUS, I0JIe3HO OyOeT UMeTb WUHOAEKC U IJI
TTOOUMHEHHHBIX CTONOIIOB. HO 9TO HyXKHO He BCerga, U CO37aTbh COOTBETCTBYIOIIUM WHIEKC MOXKHO IIO-
pa3HoMYy, IMO3TOMY OOBSABJIEHUNE BHENTHETO KJIloYa He CO3JaéT aBTOMAaTH4YEeCKU UHIEKC IO CBSI3aHHBEIM
CTONIOIaM.

ITogpobHee 006 M3MeHeHWU M yHaJIeHWM NOAHHBIX paccKal3biBaeTcd B [7aBe 6. BBl Takke MoxkeTe
nogpoOHee y3HATh O CUHTAKCHCEe OTpaHUYeHUN BHEITHEeTOo Kirtodya B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIoYEeHUs

OrpaHuYeHUS-UCKITIOUEeHHUsI TapPaHTUPYIOT, YTO IIPM CPaBHEHWHU JIIOOBIX OBYX CTPOK IO YKa3aHHBEIM
cToJIOIIaM WM BHEIPAXKEHUSIM C IIOMOIINBI0 3afJaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3TUX CPaBHEHHUH
Bo3BpaTuT false unum NULL. 3anuceiBaeTcs 3TO TakK:

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

);
ITompoGxee 06 aTom cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

ITpu mo6aByieHUYU OrpaHUYEHUS-UCKITIOUeHUs OyIeT aBTOMaTUYeCKH CO3]aH UHIEKC TOT'O TUIIa, KOTOPHIHM
yKa3aH B 00BbSIBJIEHUM OTPaHUYEHUS.

5.4. CucrteMHblie cTonoubl

B kaxmoi#l TabimuIile eCTh HECKOJIBKO CUCMeMHbIX cmo16u08, HeSIBHO OIpPedelnEéHHLIX CHCTeMoi. Kak
CcJIe[CTBHUE, UX UMeHa HeJIb3sI UCIIOJIb30BaTh B KaYeCTBe NMEH M0JIb30BaTEIbCKUX CTOJIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBHCHUT OT TOTO, SBJISETCS JIM MMs KIIOYEBLIM CJIOBOM WM HET; 3aKJII0OYeHHEe MMEHHU B
KaBBIYKH He ITOMOXKeT M30eKaTh 3TOTO0 OTpPaHUYEeHMs.) DTH CTOJIOIEI He JOJIXKHBEI Bac O€CIIOKOUTEL, BaM
JIWIITb DOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

oi d
HNpentudurkatop oobvekTta (object ID) mist CTpoku. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO eClTH Tabmuia
Obl;Ta co3maHa C yKazanmeM W TH O DS, unM ecim B MOMEHT €€ co3faHus Oblla yYCTaHOBJIEHa
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nmepeMeHHasi KoOHurypanuu default with oids. 3ToT cTonbelr umeeT Tum oi d (C TeM Ke UMeHEeM, UYTO
¥ caM cTonberr); moapobHee 06 3ToM Tuiie cM. Pasmen 8.19.

t abl eoi d

Npentudukatop o6beKTa OJid TaOIUIILI, COepKalled CTPOKYy. DTOT CTOn0el] 0COOeHHO TOJIe3eH I
3ampoCcoB, UMEIOIIUX AeJI0 C uepapxuel HacjaemoBaHusa (cM. Pasmen 5.9), Tak Kak 6€3 HETO CII0KHO
OIIpenenuTh, U3 KakKoi TabmuIlkl BRIOpaHa cTpoka. Cesasas t abl eoi d co cTronbioMm oi d B Tabnuile
pg_cl ass, MOXXHO OyHeT IMOIYYUTh UMS TaOJIUIIH.

Xmn
UpenTtudukatop (Kom) TpaH3akIuu, NoOaBUBIIEH CTPOKY 3TOoU Bepcuu. (Bepcus CTpokKu — 3TO €€

UHOUBUOYaTbHOE COCTOSHUE; ITPHM KaXXOOM M3MEHEHUM CO3[aETCs HOBas BEpPCUsI OJHOM U TOM XKe
JIOTUYECKOU CTPOKMH.)

cmn
HoMmep KomaHOb (HauuHasi C HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax

UpenTndukatop TpaH3aKUUM, yOanauBiied CcTpPoky, unu 0 O HeymaléHHOM BEpPCUM CTPOKH.
3HayeHUe 3TOTr0 CTOJIOIla MOXKET OBITh HEHYJEBHIM M [IJig BUAMUMONM BEPCUU CTPOKU. ITO OOBLIYHO
O3HauaeT, 4YTO yHansliollas TpaH3aKIus elle He Obla 3aduKcHpoBaHa, UMM yOaleHue OBLIO
OTMEHEHO.

cnax

Homep KoMaHOH B yOoassioIled Tpau3aKIIuyu WU HOJIb.
ctid

du3nyecKoe PaclioiokeHrne JaHHONW BePCHUH CTPOKU B Tabmuile. 3aMeTbTe, YTO XOTS 1o ¢t i d MOKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3Ha4YeHHe cti d u3MeHUTCs Impu BITOIHeHuu VACUUM FULL.
Takum oOpas3oM, ctid Hemb3s MPUMEHSThL B KaYyeCTBE MOJTOCPOYHOTO HASHTH(PUKaTOpPa CTPOKH.
g upeHTUPUKAIIUK JIOTUYECKHUX CTPOK Jiydllle MCIIoiab30BaTh OID unm maxe MOIOTHUTEIbHBIN
ocenoBaTelbHEIM HOMED.

Komer OID mpepncTaBisaiOT coboit 32-OuTHBIE 3HAYEHUS M BHIOMpalOTcs u3 eguHoro ais Bceit CYBII
cYéTuyrKa. B OOMBINX WU TONTOXUBYIINX 0a3axX HAaHHBIX 9TOT CUETYMK MOXKET IMOUTH II0 KPyry. TakuM
o0pa3oM, He PeKOMEHIOYeTCs PAaCCYUTHIBATh Ha YHuUKanbHOCTh OID, ecnu TOMBLKO BHL He o0ecreunTte eé
OOIIOMHUTENbHO. ECITu BaM HYKHO UAeHTUGUIIMPOBATL CTPOKHU TaOIUITE, HACTOSITEJIbHO PEKOMEHOYEeTCS
WCIIONIb30BaTh MHociemoBaTelbHOCTH. OOHAKO MOXKHO MCHONIb30BaTh M Kogbl OID, mpu BHEIIOIHEHUU
CIIedyIOUIUX YCJIOBUM:

* Korpa ona ugeHTuduKanum cTpok tTabmuil npuMensiercsa OID, B KaXk[aol Tako# TabiIuile JOJIKHO
co3gaBaThCs OTpPaHUYEeHUEe YHUKANbHOCTH g ctonbita OID. Korpa Takoe orpaHu4YeHre
VHUKAJIbHOCTH (MU YHUKAJILHLIM MHAEKC) CYLUIECTBYET, CUCTEMA MT03a00TUTCSA O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIAJ C yKe CyllecTByrIIuUMuU. (KOHeYHO, 3T0O BO3MOXHO, TOJIBKO €CIIH
B Tabiuile MeHbIIe 232 (4 MunnmuapIoB) CTPOK, a Ha MPaKTHUKe TabOJIUILI JOJIKHEL OBITH TOPa3m0
MeHbIIIe, HaUe MOXKeT I0CTpajaTh IPOU3BOOUTENBHOCT CUCTEMEL.)

 Hukorpma He crnegyeT paccuuThBaTh, 4To OID O6ymyT yHUKaIbHBEI CPeOu BCeX TaOIull; B KAYeCcTBe
rinobGanbHOTO UAeHTU(GHUKAaTOpa B paMKax 6a3bl JaHHBIX UCIIONbB3YyHTe KoMOuHaIuio t abl eoi d u OID
CTPOKH.

¢ KoHeuHO, BCe 9T TabGIUIIE MOJIZKHBI OBITH co3maHbl ¢ ykasanueM W TH O DS. B PostgreSQL 8.1 u
HOBee [10 yMOJI4aHui nogpasymeBaerca W THOUT O DS.

NpenTrduUKaTOPH TPaH3aKLUUH TaKXkKe SBISIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOTYT IIOUTH 110 KPYT'y. ITO HE KPUTHUYHO IIPU IIPaBUJIbHOM oOcinyxuBauuu bI; mogpodHee 06 3TOM CM.
I'maBy 23. OgHaKOo nojaraThbCsa Ha YHUKaJIbHOCTh KOOOB TPaH3aKIUW B TE€YEHUE OJIUTEIPHOIO0 BPEMEHU
(mpu Gomnee yeM MUIIMapae TPaH3aKIUH) He clenyeT.
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. . o 2
NpenTnduUKaTOPE KOMaHM Takxke 32-OMTHBIE. ITO CO3WAET KECTKUU JIMMUT Ha 23 (4 Munnuappa)

koMmaHpn SQL B ogHo# TpaH3akuuu. Ha nmpakTuke 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMUT YMClIa
koMmanp SQL, a He KonmuuecTBa oOpabaTeiBaeMbIX CTPOK. KpoMe Toro, umeHTHOUKATOP HOTy9atoT TOJIBKO
Te KOMaHIHI, KOTOPhIE (PAaKTUUECKU U3MEHSIOT COOepKUMOe 0a3bl JaHHBIX.

5.5. I3MeHeHue Tabnuy,

Ecnu BHI co3manu TAOMHIIEI, a 3aTeM IIOHSIIH, YTO OOIIYCTHUIIH OIIMOKY, MM M3MEHHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHUsI, BB MOXKeTe yIalIuTh eé U Co3TaTh 3aHoB0. Ho 3To OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIM €CJIM Ha Heé CCBHUIAIOTCS Opyrue oO0beKTHl 0a3bl JaHHBIX (HAIlpuMep, 110
BHemrHeMy Kiouy). ITosaTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI [jIsi MOOHU(UKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT M3MEeHEHUS HaHHBIX, COOepXKaIluxcs B TabIuIe: 30ech MbI
o6cyxmaeM MOOu(PUKAIINIO OIIPedeIeHUs, UIU CTPYKTYPHI, TaOJIHIIE.

Br1 moxkeTe:

¢ J100aBIATH CTOJIOIIEI

e VmansaTh CTONIOIIBI

e JloGaBnsiTh OTPAHUYEHUSA

* VpansaTs orpaHUYEHUd

¢ H3MeHSATh 3HAUEHUS 0 YMOTYaHUIO
¢ H3MEeHSTH THIIHI CTOJIOIIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TleperMeHOBBIBATH TAOIMUITEI

Bce aTu medcTBUS BHINOIHSAIOTCS C momoIlnbio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.5.1. lob6aBneHue cronbua
ITo0aBUTL CTOJIOEI] BEI MOZKETEe TakK:
ALTER TABLE products ADD COLUWN descri ption text;

Hogeri#t cTonbelr 3an0oMHsAeTCs 3adaHHbIM OJI Hero 3HaUueHueM 110 yMonuauuio (unu 3HauenueM NULL,
ecnu BH He moOaBuTe ykasanue DEFAULT).

IToocka3ka

Hauunasi ¢ Postgres Pro 11, moGaBieHue cTosblla C NMOCTOSHHBIM 3HAYEHUEM M0 YMOJIYaHUIO
0oJiee He O3HAYAET, YTO IIPU BHIIIOTHEHUU KOMaHOb ALTER TABLE 6ymyT u3aMeHEHH BCE CTPOKU
Tabnuisl. BMecTo 3TOro ycTaHOBIIEHHOEe 3HadeHUe 10 yMONYaHUI0 OymeT IIPOCTO BHIIABATHCS
IIpU cilepylollleM oOpallleHWHM K CTPOKaM, a COXpPaHUTCSA B CTPOKaxX IIpU Iepe3alucu TalJIUIIHL.
Bnarogaps aTomy oneparnius ALTER TABLE u ¢ 6051bInMu TabIuIlaMy BEITIOTHAETCS 04eHb OBICTPO.

OpHako ecnu 3HadYeHUEe 10 YMONMYaHUIO M3MeHuuBoe (Hampumep, 3ToO cl ock_timestanp()), B
KaXXOyl0 CTPOKY HYXKHO OyHeT BHECTH 3HaueHUe, BHIYMCIIEHHOE B MOMEHT BHITIONMHeHUs ALTER
TABLE. YToOBbl mM30exkaTh ITOTEHIIMAIbHO MJIUTENbHOMN oOmepaluyu M3MEeHEeHHUSI BCEX CTPOK, e€CJiu
BBl IIJIAHUPYETE 3alOJIHUTHL CTOJIOeI] B OCHOBHOM He 3HAQUEHUSMHU I10 YMOJYaHUIO, JIydllle OymeT
mobGaBuTh cronber] 0e3 3HAYEHUS II0 YMOJIYaHUIO, 3aTEM BCTaBUThH TpebOyeMble 3HAUYEHUS C
noMmoIbo UPDATE, a TOTOM OIpeneniuTh 3HaYeHue 10 YMOJIYaHUIO, KaK OIIMCAHO HUXKE.

ITpu 5TOM BHI MOKETE CpPa3y OIpeneIuTh OrpaHUuYeHUus CTOJIOIa, UCIIOIb3YsT OOBIYHBIM CUHTAKCUC:
ALTER TABLE products ADD COLUWN description text CHECK (description <> "'");

Ha camowm pmere 3mech MOXKHO MCIIOJIB30BaTh BCE KOHCTPYKIIWM, OOIYCTUMEBIE B ONIPeNeIeHUH CTOJOIa
B KoMaHOe CREATE TABLE. [loMHHUTE OOHAKO, YTO 3HAQUEHUE II0 YMOJTYaHUIO AOJIZKHO yIOOBJIIETBOPSTH
OaHHBIM OTPAHWYEHMSM, 4TOOBI omepanmsi ADD BBEIIOJIHHWJIACh yCHEITHO. BEl Takke MoXKeTe CHadaia
3alOIHUTH CTOJIOEI IIPaBUIbHO, @ 3aTeM N00aBUTh OTPaHUYEHUS (CM. HUXKE).

58



OmnpeneneHue JaHHBIX

5.5.2. YpaneHue ctonObua
Yoanuts cTonbel; MOXKHO Tak:
ALTER TABLE products DROP CCOLUWN descri ption;

[laHHbBIe, KOTOPEIE OLIIN B 9TOM CTOJIOIE, HCYe3aloT. BMecTe co cTOJIGIOM YOaIsSI0TCS ¥ BKIIOYAIOIINe eTo
orpaHuueHus Tabmuiel. OOHAKO, eC/Iu Ha CTONOel] CChIIaeTCs OrpaHMYeHre BHEIIHero Kiioda Opyroun
TabuIlkl, Postgres Pro He ymajuT 9TO OrpaHHYeHKWe HesIBHO. Pa3peluTs yoajleHue BCeX 3aBUCSIIUX OT
9TOro ctonbiia 06BeKTOB MOXKHO, moO6aBuB yKalaHue CASCADE:

ALTER TABLE products DROP COLUWN descri ption CASCADE;

O6U.II/Iﬂ MeXaHM3M, CTOSIIUY 3a 9TUM, ONHCEIBaeTcs B Pasmerne 5.13.

5.5.3. lobaBneHue orpaHnvyeHun

s JIO6aBJ'IeHI/I$I OrpaHHUYE€HUs UCIIOJIb3YETCSA CUHTAKCUC OTPAHUYEHUA TaGHI/IHI:I. HaHpHMep:

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

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

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

Yrtob6rl fobaButh orpanndyenne NOT NULL, koTopoe HeNb3s 3alycaTh B BUIOE OTPAaHUUYEHUS TaOIUIIHL,
HUCIIOIb3YUTE TAKOU CUHTAKCHUC:

ALTER TABLE products ALTER COLUWN product _no SET NOT NULL;

OrpaHnyeHWe TPOXOOUT TPOBEPKY aBTOMATU4YEeCKM u OymeT moOaBIeHO, TONBKO €CITHU  eMY
YIOOBIETBOPSIOT HAHHBIE TAOTUIIH.

5.5.4. YpaneHue orpaHu4yeHus

[Ina ymaneHusi orpaHUYeHUs BBl OOJIKHEI 3HaTh €ro uMs. Eciu BB He IpuUCBaWBaId €My UM, 3TO
HESIBHO CHejlajla CUCTeMa, W Bl JOJIKHBI BRIICHUTEL €T0. 30eCh MOXKeT ObITh moje3Ha KoMaHma psql \ d
HHH HHHHH#HH (UM OPYTHE IPOTPaMMbI, MOKa3bIBaoIIKe MOOPoOHYI0 MHGOpPMAIHIo 0 Tabmuilax). 3Has
UM, BEI MOXKeTe UCIIOJIL30BaTh KOMaHOy:

ALTER TABLE products DROP CONSTRAI NT sone_nane;

(Ecniu BBl MMeEEeTe Ae0 C UMEeHEM OTPaHuYeHus Buaa $2, He 3a0yObTe 3aKTI0YUTh €70 B KaBBIYKH, YTOOR!
9TO OBII HOTTYCTUMEIN MOEHTU(HUKATOP.)

Kak u mpu ypanmeHum cTosblla, €ClIM BBl XOTHUTE YAAJIUTh OrpaHUYEHUEe C 3aBUCUMBIMU OOBEKTaMH,
mob6aBbTe ykKazaHue CASCADE. I[IpumepoM TaKOM 3aBUCHUMOCTH MOIKET OBITh OTPpaHMYEHUE BHEIITHETO
KJII04a, CBsI3aHHOE CO CTOJIOIaMU OTpaHUYeHUs [IePBUYHOI0 KITI0Ya.

Tak MOXKHO ymanauTh orpanuydeHnus jiro0bx TuioB, Kpome NOT NULL. YTto6n ynanuTh orpanudenue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUWN product _no DROP NOT NULL;

(BcriomuwuTe, uto v orpanudyenuit NOT NULL HeT UMéEH.)

5.5.5. A3MeHeHue 3HaYeHUA No YMOJIHaHUIo
Hazuauuts CTOJ‘I6Hy HOBO€ 3Ha4Y€HHue 110 YMOJIYaHKWIO MOXKHO TakK:
ALTER TABLE products ALTER COLUWN price SET DEFAULT 7.77;

3aMeThbTe, YTO 9TO HUKAK He BIUSET Ha CYIeCTBYIOIINEe CTPOKK TalIUIIEL, a IPOCTO 3a0aéT 3HaueHue 110
YMOJIYaHUIO [AJIS IIOCIIenyrIux KoMaH | NSERT.

Y00k yoanuTh 3HaUYEeHHe 110 YMOIYaHUIO, BEIIIOJIHUTE:
ALTER TABLE products ALTER COLUWN price DROP DEFAULT,;
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ITpu 9TOM IO CYTH 3HAYEHHIO II0 YMOTYaHUIO ImpocTo mpucBauBaeTrcss NULL. Kak criencTBue, OIIMOKH
He OyIOeT, eciid BHI MIOTBITAETECH YOAIUTL 3HAUYEHUE TI0 YMOJITYAHUIO, HE OIPENEJIEHHOE SIBHO, TaK Kak
HEesIBHO OHO cymecTByeT u paBHO NULL.

5.5.6. I13MeHeHuMe TUNna AaHHbIX CTONOLa
Yrto6nl Ipeodpa3oBaTh CTONOEI] B IPYTOM TUII JAHHBIX, UCIOJIL3YUTE KOMAHIY:
ALTER TABLE products ALTER COLUWN price TYPE nuneric(10, 2);

Ona OymeT ycCIelllHa, TOJILKO €CJIM BCe CYIIEeCTBYIOUIME 3HAa4YeHUS B CTOJIOIe MOTYT OBITH HESIBHO
IIpuBedeHH K HoBoMy Tumy. Ecnu TpeGyeTcst Gojee cnoxkHoe IpeoOpa3oBaHle, Bl MoXXeTe N00aBUThH
yka3aHue USI NG ompepernsioilee, Kak II0JIy4YUTh HOBLIE 3HAYEHUS U3 CTApPHIX.

Postgres Pro mombiTaeTcs TakXke MpeoOpa3oBaTh K HOBOMY THIY 3HAa4YeHHEe CTOJIOIA II0 YMOJITYaHUIO
(ecmu OHO OmpemesieHO) M BCe CBA3aHHBIE C 3THM CTOJIOIOM orpaHudeHus. Ho mpeoOpasoBaHue
MOXKET 0Ka3aThCsI HeIIPaBUIIbHEIM, ¥ TOTTIA BHI IIOJIYYUTE HEOXHUIAaHHEIE Pe3ylIbTaThl. [I09TOMY OOBIYHO
JIy4ilie yOaduTh BCe OTpaHHUUYEHUs CTOJOIa, meped TeM KaK MEeHSTh ero THIl, a 3aTeM BOCCO3HaTh
MOOuPUITIPOBAHHEIE MOJIKHEIM 00pa30M OTpaHUYEHUT.

5.5.7. NepenmeHoBaHuMe cTondbua

YT0o0OBI TIEPEMEHOBATh CTOI0EII, BEIIOTHUTE:
ALTER TABLE products RENAME COLUWN product _no TO product numnber;

5.5.8. NepenmeHoBaHue Tabauubl

Tabnumy MOKHO II€epENMEHOBAThH TaK:
ALTER TABLE products RENAVE TO iterns;

5.6. NpasBa

Korpa B 6a3e maHHEBIX CO3MaETCs 00BHEKT, eMy Ha3HavaeTCs Blaaenell. BiagenbiieM 0OBYHO CTAHOBUTCS
POJb, C KOTOPOU ORI BBEIIIOIHEH OIlepaTop co3maHusd. Ias GONBIIMHCTBA THUIOB OOBEKTOB B MCXOOHOM
COCTOSIHUM TOJIBKO Brafenel] (MM CyIeproab30BaTeslb) MOXKET AelaTh C 00beKTOM BCE, YTO YrOOHO.
YT0o0OHBI Pa3penuTh UCIIOJIb30BATE €TI0 APYTUM POJIAM, Hy2KHO OAaTh UM npdaed.

CylecTByeT HECKOJIBKO TUIIOB ITpaB: SELECT, | NSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRI GGER,
CREATE, CONNECT, TEMPORARY, EXECUTE u USAGE. Ha6op npaB, IPUMEHUMEIX K OITpeaesIEHHOMY 00BEKTY,
3aBHUCHUT OT TuNa 00beKTa (Tabnuitla, GyHKIMS u T. A.). [lomHY0 HHOOPMAIIWIO 0 PA3TUYHBIX TUIIAX ITPaB,
noppepxkuBaeMbIx Postgres Pro, Bel HavieTe Ha cTpaHulle cupaBku GRANT. Brel TakXke yBUOUTE, Kak
IPUMEHSIOTCS 3THU IIpaBa, B CIIeAyIOIIUX pa3feiiax U riaBax.

Heotwemnemoe IIPABO USMEHATH UJIU YOATIATH 00BEKT UMEET TOJILKO Biiafiesiel] 00beKTa.

O0BbeKTy MOXKHO Ha3HAUUThL HOBOT'O BJalefiblla C IIOMOIIbI0 KOMaHOhl ALTER OIS COOTBETCTBYIOIIETO
Tumna obbvekta, HanpuMmep ALTER TABLE. Cymepronb3oBaTenb MOXKET AeaTh 9T0 0e3 orpaHuYeHui, a
OOBLIYHEIH ITOJIb30BaTEIb, TOJILKO €CJIY OH SBIISAETCS OOHOBPEMEHHO TEeKYIIUM BilafesblleM o0beKTa (Unu
4JI€HOM POJIU BJafesblia) U YJIE€HOM HOBOU POJH.

71 Ha3HAYEHUS IIpaB IPUMeHsIeTcsa KoMaHma GRANT. Hanpumep, eciu B 6a3e MaHHBIX €CTh POJIb | 0€ U
Tabnuila account s, MpaBoO Ha U3MeHEeHHe TabGJIUITLI MOXKHO JaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO j oe;

Ecnu BMeCTO KOHKPETHOTO IIpaBa Hamucathb ALL, pomb IMOMYyYUT BCe IIpaBa, IPpUMeHUMbBIE OJ11 00beKTa
3TOr'0 THUIIA.

L7151 Ha3Ha4YeHU s IIpaBa BCEM POJISIM B CUCTEME MOZKHO HUCIIOJIb30BaTh CIIelualIbHOE UM «pojiu»: PUBLI C.
TakXke [Oys yIPOIEHUS yIIPaBJIeHUs POJIIMH, KOorga B 0a3e JaHHBIX €CTb MHOXKECTBO MOJIb30BaTeJEeH,
MOZKHO HAaCTPOUTH «I'PYIIOBEIE» POJIH; ITOoApoOHee 06 aToM cM. ['maBy 20.

YT0oOBI TUIIUTH ITOIb30BaTeJIEH ITPaB, UCIOIb3yHTe KOMaHOy REVOKE:
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REVOKE ALL ON accounts FROM PUBLI C,

Oco0Ornie TpaBa Biamesnbila 00beKTa (TO eCTh MpaBa Ha BHIMOIHeHHe DROP, GRANT, REVOKE u T. [.) Bcermga
HesIBHO 3aKpeIlIeHHl 3a BiaJellblieM U UX HelIb3s Ha3HauYuTh UiIu 0ToOpaTh. Ho Biamesnel; o6 beKTa MOXKET
UIIUTL ce0si OOBIYHBIX IPaB, HAITPUMEDP, Pa3PEIIuTh BCeM, BKIII04asi ce0si, TOJIbKO YTeHWe TaOIIHITh.

OOBIYHO PACIIOPSAKATHCS IIPaBaMU MOXKET TOJIBKO BiIageell 00beKTa (MK CyIepIlonb3oBaTesib). OmTHAKO
BO3MOXKHO HaTh IIPABO [OCTYIA K OOBEKTY «C IIPABOM II€pemadmn», YTO ITO3BOJIUT MOIYyYUBIIEMY TaKoe
IIpaBO Ha3HaudaTh ero ApyruM. Ecium Takoe mpaBo mepedayu BIIOCJIENCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYW/I MaHHOE IIPaBO MOCTyIa (HEelmoCpPeOCTBEHHO HIIH II0 IlellOYKe Mepenaywu), MOTepsoT ero.
IMTogpo6ree 06 aTom cMm. cupaBKy GRANT u REVOKE.

5.7. MONINTUKM 3aLLUUTblI CTPOK

B momonHeHue K cTaHmapTHOM cucTteMe npaB SQL, ynpaBnseMmoit komaumoii GRANT, Ha ypoBHe Tabu1l
MOZKHO ONPENeNIUTh NOAUMUKU 3aW,Umbl CMmpoK, OTPaHUYUBAIOIINeE [IJId II0JIb30BaTesiel Habophl CTPOK,
KOTOpBEle MOTYT OBITH BO3BpAallleHbl OOBLIYHBIMU 3alpocaMu UM [00aBiieHBl, U3MEHEHB U yHaJieHh
KOMaHJOaMu, U3MEeHSIOINMY JaHHbIEe. DTO Ha3bIBaeTCAd TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). ITo ymonuyaHuio TaOJWIIBI HE MMEIOT ITOIUTHUK, TaK 4YTO €CiIu cucrtemMa mpaB SQL
paspelnraeT NOJIL30BaTEII0 AOCTYII K TabJiuile, BCe CTPOKM B HEMl OJIMHAKOBO NOCTYIIHBI OJI YTEHUS UJIU
U3MEHEHUs.

Korpa ms TaGmuilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoiIbio KomaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aITPOCH! K TabsHIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHEI
pas3pemaTbcsa MOMUTHUKOM 3aIluTh CTPOK. (OmHAKO Ha Blagesnbla TAaOMHILI TaKWe IIOTUTHUKKA OOBIYHO
He mercTBYIOT.) Ecnm momuTuKa Oiis TaOmuIlbl He ompedesieHa, MMPUMEHSeTCS IOMWTHKA 3alpeTa IIo
YMOJIYQHHIO, TaK YTO HUKAKHWE CTPOKH B 3TOM Talbjulle HEelb3s YBUOETH HINM MOOuGUIIMpoBaTh. Ha
oIepaluu ¢ Tabmuiei B 11e10M, TaKue Kak TRUNCATE u REFERENCES, 3aIiTa CTPOK He pacIIpoCTPaHsIeTCs.

ITonmuTUKY 3aIIUTH CTPOK MOTYT IIPUMEHSTHCS K ONPEeAeIEHHBIM KOMaHfaaM H/UIU ponsaM. [TonuTuky
MOZKHO OTIpeieIUTh KaK IIPUMeHsIeMylo K KomaHgaM ALL (Bcem), mu6o SELECT, | NSERT, UPDATE u DELETE.
Kpome TOT0, TONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMU POJISIMHU, IIPU 9TOM [AENCTBYIOT OOBIYHEIE ITPABUIIA
YJIEHCTBa U HACJIeOOBAaHUA.

Yrobhl oONpenenuTh, KakKue CTPOKKU OyAoyT BUOUMBIMM UM MOTYT U3MEHSAThCA B Tabnuile, mag
TONIUTUKYU 3aHJa€TCs BHIpAXKeHMe, BO3Bpalllaiollee JIOTUYECKUM pe3ynbTaT. JTO BHIpaXKeHue OymeT
BBIYUCHATLCA IJIA KaX[OOU CTPOKU Iepeqn OPYTUMU YCIOBUSIMU WKW (QYHKIUSAMU, HNOCTYIAIOUIMMU U3
3ampoca nonb3oBaTens. (EOWHCTBEHHEIM HCKIIOUEHMEM U3 3TOrO IIpaBUJIA SBISIOTCS ######HH#H#HH
(pyHKIIUY, KOTOpPhIE TAPAHTUPOBAHHO HE JONYCKAIOT yTeYKU MH(POPMAIINY; ONITUMM3aTOP MOXKET PEIIUTh
BBITIOJTHUTL 3T QYHKIUU [0 INIPOBEPOK 3alUTH CTPOK.) CTPOKM, OIS KOTOPHIX 3TO BHEIpaXKeHUe
BO3BpalllaeT He true, obpabaTwiBaThCcs He OymyT. UToOBI HE3aBHCHUMO YIIPaBASTh HabOOpPOM CTPOK,
KOTOpBIE MOXKHO BUOETh, U HAOOPOM CTPOK, KOTOPhIE MOXKHO MOAM(PUIIMPOBATH, B IOJIUTUKE MOXKHO
3apaTh OTAEeIbHEIE BEIpaXKeHUs. BripaxkeHus NONMUTUK oOpabaTHBalOTCSA B COCTaBe 3alpoca C IIpaBaMu
UCTIOJIHSIOIETO ero MOJIb30BaTeNIsA, HO IJig oOpaleHus K JaHHBIM, HEJIOCTYIIHEIM 3TOMY I10JIb30BaTelIIo,
B 9TUX BHIPAXKEHUIX MOTYT IPUMEHATHCSA PYyHKIIUYU, OTIpefesdiole KOHTEKCT 6e301acHOCTH.

Cynepnosib30BaTeNlu U Poiik ¢ aTpubyroMm BYPASSRLS Bcerga oOpalnaiTcs K Tabiuie, MUHYS CHCTEMY
3amuTH CTPOK. Ha Brapmesbiia TaGIUIlEl 3a1IUTa CTPOK TOXKE HE NEeUCTBYET, XOTSI OH MOXKET BKJIIOUUTD €€
st ceOs1 MPUHYOUTENbHO, BEIITOIHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeOT']:eMJ'[eMoe HpaBO BKJIIOYATHh UJIX OTKJIIIOUYATH 3aI_LII/ITy CTpOK, a TakKXKe onpenem{Tb IIOJINTUKU OJIA
TabJIUIIEl, UMEeT TOJIEKO €€ Biameriell.

Ins co3gaHus MONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenus — ALTER POLICY,
a onsa yoanernusas — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS ONIpeneleHHOoM
TabIuUIILI, BOCIIONb3yHTeCch KoManaoi ALTER TABLE.

Kaxxpmoii monmuThKe HasHadYaeTCs UM, IPU 9TOM [OJIS OOHOM TaGJIHIIEI MOXKHO ONPEemeMTh HEeCKOJILKO
noMuTHUK. TaK KaK MOJUTUKY IIPHUBS3aHbL K TAOIHIIAM, KaxXKaasi MOJUTUKA I/ TaGIHITEI JOJIXKHA UMETh
YHUKaJIbHOE UMs. B pa3HbIX TabIHUIlaxX MIOTUTUKYA MOTYT UMETh OOUHAKOBEIE HMEHaA.
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Korma k OHpeJIeJ'IéHHOMy 3allPpOoCy IIPHUMEHAIOTCA HEeCKOJIBKO IIOJIMTHUK, OHHU OG'I)GJII/IHHIOTCH 160
JIOTUYECKUM CJIOKEHNEM (eCJTH MOJTUTUKH pa3peninTesIbHbIE (1'[0 yMonanmo)), 6o YMHOXEHHUuEM (ecnn
IIOJIMTUKHU Ol"paHI/I‘-II/ITeJ'I]:HbIe). 310 HOJ:[OGHO TOMY, KaK HEKOTOpasA POJIb IIOJIy4YaeT IIPpaBa BCeEX pOJ'IGfI, B
KOTOPEBEIE OHA BKJIIIOYE€HA. Pa3pemHTeanLIe U OTPAaHUYUTEJIbHBIE IIOJIMTUKHU PACCMATPHUBAIOTCA HUXKeE.

B kauecTtBe IIPOCTOT0 IpUMepPa, CO3aTh IMOJIUTUKY [OJIsI OTHOIIEHUS account, IMO3BOJIAIOIIYIO TOJIBKO
YJIEeHaM POJIM manager s OGp&HIElTBCH K CTPOKaM OTHOIIEHHUA U IIPU 3TOM TOJIBKO K CBOUM, MO2KHO TakK:

CREATE TABLE accounts (nmanager text, conpany text, contact _emmil text);
ALTER TABLE accounts ENABLE ROW LEVEL SECURI TY;

CREATE POLI CY account _nanagers ON accounts TO managers
USI NG (manager = current_user);

OTa MONUTHKA HESBHO HIompa3yMeBaeT u mnpepnoxenue WTH CHECK, uOeHTUYHOE IIPENIOXKEHUIO
USI NG, mo3TOMY yKa3aHHOE OTrpaHUYeHHue IIPUMEHSEeTCS M K CTPOKaM, BEIOMpaeMBIM KOMaHOoOW (Tak
YTO OOVH MeHeOxXep He MOoXeT BHNOJMHUTL SELECT, UPDATE unu DELETE fjis CyIlieCTBYIOIIUX CTPOK,
OpUHaOiIeXalluxX APyroMy), 4 K CTpoKaM, U3MeHsAIeMbBIM KOMaHOou (Tak 4To KoMaHgamu | NSERT u UPDATE
HeJIb35 CO3[aTh CTPOKHU, IPpUHAIexkKalue OIpyroMmy MeHeaKepy).

Ecnu posnp He 3amaHa, b0 3aaHO CIeliMaibHOe MM ITonb3oBaTesst PUBLI C, mOMUTHUKA TPUMEHSIETCS
KO BCEM IIOJIb30BaTENsIM B HaHHOM cucTteMe. YTOoOBI BCe ITOTH30BATEJIM MOIJIM OOPATHUTHCS TONBKO K
COOCTBEHHOU CTPOKe B TabJIUIle User s, MOXKHO IPUMEHUTD IIPOCTYIO IIOTMUTUKY:

CREATE POLI CY user_policy ON users
USI NG (user_name = current_user);

910 paboTaeT MOomOOHO IPEOBIAYIIEMY IPUMEDY.

YTOoOH OIPEAENUTD AJIsI CTPOK, H0OABIISIEMEIX B TAGJIUITY, OTOEIBHYIO TOJIUTUKY, OTJIUYHYIO OT ITOJIMTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIbKO MONUTHUK. Ciiedyromas mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUETH BCE CTPOKH B TAOGJIHIIE USEr S, HO U3MEHSTh TOJIBKO CBOIO
COOCTBEHHYIO:

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

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

s xkoMmaHOel SELECT 3TH OBe IMOMUTHKKA 00BbeOUHSIOTCA omnepalirei OR, TaK YTO B UTOTE€ 9TO ITO3BOJISET
BHIOMpPATh BCE CTPOKH. [I/1s1 KOMaH[ APYTHUX THUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, 4TO U paHblIle.

3amuTy CTPOK MOXKHO OTKJTIOYMTH Tak ke KoMaHOou ALTER TABLE. ITpu oTKITI0OUeHUH 3alllUTHI, TOTUTHUKHA,
onpeneneHHble st TaOIUIEl, He yOaJIsIIoTCs, a IPOCTO UTHOPUPYIOTCS. B pe3ynbTaTe B Tabnuie OyOoyT
BUOHBI U MOTYT MOOUDUIIMPOBATHLCS BCE CTPOKH, C YYETOM OTpPaHMYEHUN CTaHOAPTHOMN CUCTEMEI IIpaB
SQL.

Huxe mokasaH pPa3BEPHYTHIM IIPUMEP TOT0, KaK O9TOT MeXaHM3M 3alllUTEl MOXKHO NPUMEHSTh B
MTPOU3BOACTBEHHOM cpene. Tabnuia passwd umutupyet dain nmaposnei B Unix:

- - HURRHHE HERREE #H BEEE ###RE passwd
CREATE TABLE passwd (

user _nane text UNI QUE NOT NULL,
pwhash t ext,

ui d int PRI MARY KEY,

gid int NOT NULL,

real _nane text NOT NULL,
hone_phone t ext,
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extra_info t ext,

home_dir text NOT NULL,

shel | text NOT NULL
)
CREATE ROLE admi n; -- #####4###H#HAS
CREATE ROLE bob; - - BHHSHHH BHHTRH TR
CREATE ROLE alice; -- ####### #HH##HH#RHHH

- - HURRHHHHTR G
| NSERT | NTO passwd VALUES
("admn', ' xxx',0,0," Admn',"111-222-3333" ,null,"/root','/bin/dash");
| NSERT | NTO passwd VALUES
("bob',"'xxx"',1,1,"Bob',"' 123-456-7890', null,"'/honme/bob',"'/bin/zsh);
| NSERT | NTO passwd VALUES
("alice',"xxx",2,1," Alice',"'098-765-4321" ,null,'/home/alice','/bin/zsh');

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

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

);

- - HUARHHHHH TR HHARRRE HEE BT B
GRANT SELECT, | NSERT, UPDATE, DELETE ON passwd TO admi n;
- - HUARHHHHHTRRE HHATHE AR R HTR R R
GRANT SELECT
(user_name, uid, gid, real_name, honme_phone, extra_info, home_dir, shell)
ON passwd TO public;
- - HUBRHHHHHT TR HHHTHE BRI TR HT R
GRANT UPDATE
(pwhash, real name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEAUTHCS B TOM, YTO OHM pPaboTaioT
oxupgaeMbiM 00pa3zoM. [IpuMEeHHTENBHO K HPEOBIAYIIeMYy IIPUMEPY, 3TH KOMaHIBl ITOKA3BIBAIOT, YTO
CcHCcTeMa pa3pelleHui paboTaeT KOPPEKTHO.

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

SET

post gres=> tabl e passwd;

user_nane | pwhash | uid | gid | real _name | home_phone | extra_info | hone_dir |
shel |

----------- T S e T T T

o,

adm n | XxXxx | 0 | 0| Admin | 111-222-3333 | | /root

| /bin/dash
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bob | xxx | 1] 1| Bob | 123-456-7890 | | /home/ bob
| /bin/zsh
alice | xxx | 2| 1| Aice | 098-765-4321 | | /hone/alice
| /bin/zsh
(3 rows)

- - HUSRHHHE,  BRE HHERE BT B

postgres=> set role alice;

SET

post gres=> t abl e passwd;

ERROR: permi ssion denied for relation passwd

post gres=> sel ect user_nane, real _nane, home_phone, extra_i nfo, hone_dir, shell from passwd;

user_nane | real _name | honme_phone | extra_info | hone_dir | shel |
----------- T T g
adm n Admi n 111- 222- 3333 | | /root | /bin/dash
| /hone/ bob | /bin/zsh
|

| |
bob | Bob | 123- 456- 7890 |
| |

alice Alice 098- 765- 4321 | /hone/alice | /bin/zsh
(3 rows)
post gr es=> update passwd set user_nane = 'joe';

ERROR: permi ssion denied for relation passwd
- - HURRH SR HHEHHETRE T #RE (H###R real _nane), ## B HHH HREE- H#HEE HHEEHHIE

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

UPDATE 1

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

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

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

post gres=> del ete from passwd;

ERROR: permi ssion denied for relation passwd

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

ERROR: permi ssion denied for relation passwd

- - HURRH HHHSR HHEHHHTRE HHHHTRR HTRREE, HTRRE HTRRR HRRRE #iRRRE RLS B
HRHHHH I

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

Bce monmuTuKH, co3maBaeMble [0 9TOrO, OBLIM pa3pelIuTeIbHBIMU, YTO 3HAYUT, YTO IIPHU NIPUMEHEHUU
HECKOJIbKUX IIOJIUTHUK OHU 00 beQUHSAIUCE TorudecKuM onepatopoM «UJIW». XoTs MOXKHO CO30aTh TaKue
pa3pelmmnTenbHble TOJIUTUKY, KOTOPhIe OYAYT TOJILKO pa3pelnaTrh JOCTYI K CTPOKaM IIPU ONpefeIEHHBIX
YCJIOBUSIX, MOXKEeT OBITh IpOoIle CKOMOWHUPOBAThH pa3peluTeIbHbIE IMOJIUTUKM C OTPAaHUYUTEILHBIMU
(KOTOPBIM [OOMXKHEI YOOBJIETBOPATH 3alUCU U KOTOPHE OOBEOUHSIOTCS JIOTUYECKUM OIlepaTOpOM
«W»). B pa3BuTHe IpenbIAyIiero npuMepa Mb Ho0aBUM OTPaHUYUTENIHLHYIO MOJIUTUKY, Pa3pellaloyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4depe3 JIOKallbHBEIM cokKeT Unix, obpalllaThCa K 3anucaM TabIHIThI
passwd:

CREATE POLI CY adm n_l ocal _only ON passwd AS RESTRI CTI VE TO admi n
USI NG (pg_catal og.inet_client_addr() IS NULL);

3aTeM MBI MOXKeM yOemuThCs, YTO AaOAMUHUCTPATOP, MOOKIIOYEHHBINM IO CETH, HE YBUOUT HUKAKHUX
3amnmced, 61arogapsi 9TOM OrPaHUYUTENBHOMN MOTUTHUKE:

=> SELECT current _user;
current _user

=> sel ect inet_client_addr();
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i net _client_addr

127.0.0.1
(1 row

=> SELECT current _user;
current _user

=> TABLE passwd;
user_nane | pwhash | uid | gid | real _name | hone_phone | extra_info | hone_dir |
shel |

=> UPDATE passwd set pwhash = NULL;
UPDATE 0

Ha IIPOBEPKHA CCBIJIOYHOM II€JIOCTHOCTH, HaIIpUMeD, Ha OTPaHUYE€HUSd YHUKAJIBHOCTHU ¥ BHEIIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OAa He PACIIPOCTPAHSAETCH, YTOOLI He HapyliaiiaCh LEJIOCTHOCThE HAaHHBIX. HOSTOMY
OpPraHr3aluio U IIOJIMTUKHU 3allTUTEI HA YPOBHE CTPOK HeO6XO,'E[I/IMO TIIAQTEJIbBHO HpOpa6aTI>IBaTb, 4yTOOLI HE
BO3HHUKIIU «CKPEBITHIE KAHAJIBI» YTE4YKHU I/IH(bOpMaI_II/II/I qyepe3 3TU IIPOBEPKU.

B HEKOTOPHIX CIydYasix BazKHO, YTOOHI 3aI[UTa Ha YPOBHE CTPOK, HaoOOPOT, He fmelicTBoBana. Hampumep,
pe3epBHOE KONHWPOBaHUE MOXKET OKa3aThbCSA IIPOBAJIbHEIM, €CJIM MeXaHHW3M 3alllUThl Ha YPOBHE CTPOK
Mojil4a He [acT CKONWPOBaTh KakKue-TM00 CTPOKU. B TakoM ciydae BB MOXKETE YCTAHOBUTBL [IJIS
nmapaMeTpa KoHurypamnuu row security 3Hadenue of f . 9To camo 1mo cebe He OTKJIIOUUT 3allUTy CTPOK;
IIPYU 9TOM MIPOCTO OymeT BhigaHa oImuOKa, eClIU Pe3yabTaThl 3alrpoca OTGUIbTPYIOTCS ITOTUTUKOM, C TEM
4TOOBI MOXKHO OBLIO U3YYUTh IPUYUHY OMIUOKY U YCTPAHUTE €€.

B npuBenéHHBIX BHIIE TIPUMEpax BHIPAXKEHUS IOJIUTUKK YYUTHIBAIU TOJILKO TeKyIlIWe 3HauyeHUs B
3anpanmBaeMoy UiIu U3MeHsIeMOU CTPOKe. DTO CaMbIi IPOCTOoM U Haubosiee 3hGHEeKTUBHEIN 10 CKOPOCTHU
BapHaHT; 110 BO3MOXKHOCTH peajn3alliio 3allluThl CTPOK CliedyeT IPOeKTUPOBaTh UMEHHO Tak. Eciu ke
U1 IPUHSATUSA PELIeHUs 0 OCTyIle HeoOXomuMo o0paniaThCs K APYrUM CTPOKaM UJIU APyTruM Tabmuiiam,
9TO MOIKHO OCYIIECTBUTHL, NPUMEHSS B BHIPAXXKEHUSX IOJIMTUK BJIoXKeHHBle SELECT unu (QyHKIINH,
cogepxamue SELECT. OgHakKO y4THUTe, YTO IPU TAKOM peanu3alyd BO3MOXKHBI YCIOBUS TOHKH, UTO
YpeBaToO yTe4yKoi MHpoOpMaluu, eCiu He IPUHATh MEePHl TPEeIOoCTOPOXKHOCTU. HanpuMep, pacCMOTpUM
CIIEOYIOITYI0 KOHCTPYKIIUIO TabIuniI:

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

I NSERT | NTO groups VALUES

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

GRANT ALL ON groups TO alice: -- alice #i#H# HiHHHHIHHIHT]

GRANT SELECT ON groups TO public;
- - BHHAHHHARHE BHERE BHERRHRR SR R TR R
CREATE TABLE users (user_nane text PRI MARY KEY,
group_id int NOT NULL REFERENCES groups);

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

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

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

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

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

- - HURRHE HHARRE HHHE BT B HETRRE ] AT #HTR R RRE # group_i d,
- - HURRHHE HER BHHEE Qroup_i d #EHHHE SR
CREATE PCLICY fp_s ON information FOR SELECT
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nanme = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nanme = current_user));

- - HEt BEHHHHRE HHHHETE # HHESHE, BT R #3 RLS
GRANT ALL ON i nformation TO public;

Temnephb IPennonoxkKuM, 4To Amnuca (posb al i ce) KejaeT 3anucaTh «ClIerka CeKpPeTHY» WHGOPMAIIHIO,
HO TIPW 9TOM He X04eT maBaTh mal | ory moctyn K Hell. OHa AenaeT ClenyoIee:

BEG N,

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

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

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

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

U e€ TpaH3akKnusa B pexmMme READ COWM TTED, oHa cMoxkeT yBupeTh «secret from mallory». 3To
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU i nf or mati on cpaly mocjie TOro, KaK 3Ty CTPOKY
u3meHuT Anmca (pomnb alice). OHa 3abnokupyeTcs, oxupas (PUKCUPOBAHUSA TpaH3aKIUM AJIKCH, a
3aTeM IIPOYUTaeT U3MEeHEHHOE COlepKUMOe CTPOKHU Oaromaps npepioxenuto FOR UPDATE. OgHako Ipu
9TOM U3MEHEHHOE COOepXKUMOe user s He OyoeT OIpOoYUTaHO HesBHEIM 3anpocoM SELECT, Tak KakK 3TOT
BroxkeHHBIN SELECT BrimonHseTcs 6e3 yka3zanus FOR UPDATE; BMeCTO 3TOTO CTPOKa USer S YUTaeTcs U3
CHUMKA, IIOJIy4eHHOTO B Hadasle 3ampoca. TakuM o0pa3oM, BhEIpaXkKeHUe IIOJMUTUKU IPOBEpPSeT cTapoe
3HaueHUe YPOBHS NIPUBUJIETUN ITOIb30BaTeN mal | ory 1 mo3BosgeT el BUAEeTh U3MEHEHHYIO CTPOKY.

O6oiiTH 3Ty IPOoO6JIEMYy MOXKHO HECKOJNIBKHMHU ciiocoOamu. [IlepBoe IpocToe pellleHue 3aKIII0YaeTCs B
ucnone3oBanuu SELECT ... FOR SHARE BO BioxeHHBIX 3anpocax SELECT B monmuTHUKax 3allfUuThI
cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BaTENISAM IIpaBo UPDATE B lLieieBOM
Tabnuile (3mech users), 4TO MOXKeT OBITh HexXejgaTenbHOo. (XOTd MOXKHO HPUMEHHTH eINEé OOHY
TIOJTUTUKY 3alllUThl CTPOK, YTOOBI OHM HE MOTIHM HPAKTUYECKH BOCIIOIb30BATHCS OTUM HIPABUIIOM;
60 MOMECTUTb BIIOXKeHHHIH SELECT B (QYHKIIHMIO, OIpemensiolyl0 KOHTEeKCT Oe3omacHocTH.) Kpome
9TOr0, aKTUBHOE MCIIOIb30BaHHE OJIOKHMPOBOK CTPOK B Ie1eBO¥ TaOHIlE MOXKET IOBJIeYhb ITPOOJIEMEI
C IIPOM3BOOUTEJIBHOCTBHIO, 0OCOOEHHO HPHW YaCTHIX MU3MEHEeHUudx. [Ipyroe pelleHune, TPAaKTUYHOE, €CJIH
neneBasi TabjHlla M3MEHSETCS HEeYacTO, 3aK/IIo4YaeTCsd B HCKIIIOUUTEIbHOM OJIOKHMPOBKE IIEJIeBOM
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Ta6J'II/II_U:I IIPU U3MEHEHHH, YTOOLI HUKaKHUe IIapajijieJIbHbI€ TPAH3aKIINKU He BHUIOEJIM CTaPhl€ 3HAYEHUA
CTPOK. JI160 MOXKHO IIPOCTO OJOXKIOATHCA 3aBEePIIEHU A BCEX ITaPaJIJIEeJIbHBIX TpaH3aKL[I/Iﬁ II0CJI€ USMEHEHUA
B II€JIEBOH Ta6n1/1ue, IIpexage 4eM BHOCUTh U3MEHEHN S, PAaCCYUTAHHBEIE HAa HOBEI€ YCIIOBUA 0e30IIacHOCTH.

3a momoJHUTENbHLEIME nogpobHocTsaME obpaTtutech K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Knacrep 6a3 manuwix Postgres Pro comepzXuT omuH WM HECKOJIBKO MMEHOBAHHBIX 3K3EMIUIIPOB 6as.
Ha ypoBHe kmacTepa CO3HAIOTCS POJIM W HEKOTOPHIE APyrue oOBEKTH. [Ipu 5TOM B paMKax OTHOTO
TIOOK/TIOYEHUS K CEPBEPY MOXKHO oOpaIaTbCs K JaHHBIM TOJIPKO OOHOM 0a3bl — TOM, 4To Oblja BEIOpaHa
IIPY YCTAHOBJIEHUY COEOUHEHUS.

IIpumMeuyanue

ITonb3oBaTenu KjacTepa He 00si3aTeNIbHO OyOyT MMEeTb HOCTYII KO BCeM 0a3aM HaHHBIX 3TOTO
Kimactepa. ToT ¢dakT, 4TO POJIM CO3[MAIOTCSI Ha YPOBHE KjacTepa, 03HA4daeT TOJBKO TO, YTO B
KJjlacTepe He MOXKeT OBITh ABYX POJIeH j Oe B pa3HBIX 0a3axX [JaHHBIX, XOTS CHUCTEMaA IT03BOJISIET
OTrPAHUYUTD JOCTYII j 0€ TOJIPKO HEKOTOPHIMY 6a3aMU JaHHBIX.

Baza gaHHBIX COOEPKUT OOHY UJIM HECKOJILKO UMEHOBAHHEBEIX CXeM, KOTOPEIE B CBOIO OUYepenhb comepKaT
Tabnuiel. CxeMbl TaKXKe cofepzKaT MMeHOBaHHBIE OOBEKTHl APYTUX BUAOB, BKJIIOYas TUIMHI OAaHHBIX,
dyHkIIMY ¥ onepaTopkl. OOHO U TO Xe UM 06beKTa MOXKHO CBOOOIHO MCIOJIb30BaTh B PA3HBIX CXEMaX,
HamnpuMep u schemal, u nyschema MoryT comepzkaTh TabGnullkl ¢ UMeHeM nyt abl e. B oTnuuyme ot 6a3
IaHHBIX, CXeMHBl HE OTPAaHUYUBAIOT JOCTYI K JaHHBIM: IIOJIb30BaTEIX MOTYT o0OpamaTthbcsa K 06beKTaM B
110001 cxeMe TeKyIel 0a3bl JaHHBIX, eCJIM UM Ha3HaueHbl COOTBETCTBYIOIINE IIpaBa.

EcTh HECKOJTBKO BO3MOXKHEBIX OGLHCHGHHﬂ, OJIsd 4ero CTOUT IIPHMMEHATH CXEeMBI:

* Yrto6rl opHYy 6a3y maHHBIX MOTJIH MCIIOJIh30BaTh HECKOJIBKO II0JIh30BaTeIel, He3aBUCUMO OPYT OT
opyra.

* YToO6H 00BeOUHUTH 0OBEKTH 0a3bl JAHHBIX B JIOTHYECKHE IPYINH OJIS 00JIETYEHUS YIIPaBIeHUs
UMHU.

* YToOH B 0HOM 0a3e COCYIIIeCTBOBAJIM pPa3HbIE IIPUJIOKEHMS, U IIPU 3TOM He BO3HUKAJIO KOH(MIIMKTOB
HUMEH.

CxeMHI B HEeKOTOPBIM CMEICJIE HOHOGHBI KaTajioraM B OHepaHHOHHOfI CucteMe, HO OHU Heé MOI'yT OBITh
BJIO2KEHHBIMU.

5.8.1. Co3paHue cxembl

11 co3manus cxeMsl ucnonbdyercsa Komanga CREATE SCHEMA. TTpu 5ToM BeI OIpefensieTe UM CXeMEL
110 CBOEMY BBHIOOPY, HAIIpUMep Tak:

CREATE SCHENA nyschenm;

YToOH co3naTh 00BEKTHL B CXeMe UIM 00paTUTHCS K HUM, YKa3bBaliTe NosHOe UMS, COCTosllee U3 UMEH
CxXeMbl 1 00bEeKTa, Pa3OeIEHHBIX TOUYKOM!:

HH#HHT. HHEHSHY

9ToT cuHTaKcuc paboTaeT Be3de, Te OXKUOAeTCd WM TaOIUIE], BKAOYAs KOMAHOB MOOUGUKAIINU
TaGIUIIE ¥ KOMaHOL 06PaboTKY HaHHBIX, 00CYyXKaaeMbIe B CIIEAYIONINX riTaBax. (1711 KpaTKOCTH MBI OymeM
TOBOPHUTH TOJIBKO O TaGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCs U Ha OPYTHUe TUITH *MEHOBAaHHBIX 00HEKTOB,
HampuMep, TUITH U QYHKIIWH.)

EcTs ewé 6osiee oOILIUA CUHTAKCHUC

BHHAR HHABHE . HEHHR . HEHBHHR
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HO B HACTO4IIee BpeMs OH IIOOOEeP2KUBAETCA TOJIBKO OJIA (bopMaanoro COOTBETCTBHUA CTAHOAPTY SQL.
Ecnu BH YKa3hbIBaeTe 6a3y OAHHBIX, 3TO MOXKET OBITH TOJIBKO Oa3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIIOYEHEI.

TakuM 06pa3oM, co3gaTh TaOIUITy B HOBOM CXeMe MOXKHO TaK:
CREATE TABLE myschema. nytabl e (

)

Y1006k yoanuTh OyCTYIO CXeMy (He comepzKallylo 0ObEeKTOB), BEIIIOJTHUTE:
DROP SCHENMA nyschens;

YpanuTk cXeMy CO BCEMU COHOEPKAIIUMUCSA B HEM 00beKTaMU MOXKHO TaK:
DROP SCHENMA nyschenma CASCADE;

CTOoAIUH 3a 3TUM OOIIUHN MeXaHU3M onucaH B Pasmene 5.13.

YacTo OBIBAET HYXKHO CO3[aTh CXEMYy, BIafleJibIleM KOTOPO¥ OyHeT Opyroi MOIb30BaTENb (3TO OOUH M3
cr1oco00B OTPaHUYEHUS MOb30BaTENEH TPOCTPaHCTBaMu UMEH). CHenaTh 9TO MOXKHO TakK:

CREATE SCHEMNA ###_ ##### AUTHORI ZATI ON ### #HE#H#HBHBHAHE,

BbI make MOXKeTe OMyCTUTh UMSI CXEMEI, B 9TOM CJIydae MMEeHEeM CXeMbl CTAaHEeT UM monb3oBaTessi. Kak
9TO MOXKHO TPUMEHSTh, omucaHo B [Togpa3pgene 5.8.6.

CxeMbI C UMeHaMM, HaUMHAIOIIUMUCS C Pg_, ABIAIOTCA CHUCTEMHBIMH; ITOJIE30BATEJIAM HE€ Pa3pPEIIeHO
HUCIIOJIb30BATh TAKHWE€ MMEHaA.

5.8.2. Cxema public

IIo aToro MBI co3gaBany TaOIUIIE, HE YKa3blBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIuIThl
(m mpyrue OOBEKTHI) aBTOMATHYECKH IIOMEINaloTCs B cxeMmy «public». OHa comepzKHUTCS BO BCEX
co3maBaeMbIX 6a3ax maHHBIX. TakKuM 06pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
9KBUBaJIeHTHA:
CREATE TABLE public. products ( ... );

5.8.3. lNyTb Nnoucka cxeMbl

Besme mucaTh MONHBIE UMEHA YTOMUTENBHO, ¥ YaCTO BCE PABHO JIyUIlle He MPUBS3BIBATL MPUIIOKEHUS
K KOHKpeTHOU cxeMe. [ToaToMy K Tabmuiam 0OBIYHO 00paIaloTCsA MO0 HeNO/AHOMY UMEHU, COCTOSIIEMY
ITPOCTO U3 UMeHU Tabnuilkl. CUCcTeMa oTpefiesisieT, Kakass UMeHHO Tabnuila oaqpa3yMeBaeTC s, UCTIOIb3y s
Nnymsv NOUCKd, KOTOPHIM TIpPEICTaBiseT C0o00M COHCOK HPOCMaTPHUBAaeMHIX cxeM. I[lompa3yMeBaeMoi
TabIuIlelt CYMTAETCSA TepBasi MOOXomsdIinas Tabmuila, HalieHHas B cXeMaX IyTH. Eciu moaxomsimast
TabJMIla He HalileHa, BO3HUKAET OmuOKa, faxe eciau Tabnulla ¢ TaKUM UMEHEM eCTb B APYTUX CXemax
0a3bl JAHHEBIX.

B03MOKHOCThL CO37IaBaTh OMHOUMEHHEIE OOBEKTH B PA3HBIX CXeMaX YCJIOXHSET HalucCaHUe 3alpoCcoB,
KOTOpHBIE AOJIXKHEI BCcerga obpallaTbCsd K KOHKPETHRIM 00beKTaM. DTO TaKKe MOTEHLMAJIbHO IT03BOJISIET
TI0Nb30BaTENAM BNUATH Ha IOBEEHNE 3alIPOCOB APYTUX II0NIb30BaTeNe!, 3JI0HaMEPEHHO UK CIy4daliHo.
BBuny npeo6ramaHus HETIOTHEIX UMEH B 3alIpocax U UX UCIIOJIb30BaHUS BHYTpHU Postgres Pro, mo6aButh
cxeMy B search_path — 1o cyTu 3HAUUT OOBEPATH BCEM IIOJIL30BaTEeNAM, uMelomuM npaso CREATE B
aToM cxeMme. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIllpoc, 3JI0HAaMEPEHHEBIM MOJIh30BaTElh MOXKET CO3[aTh
00BEKTH B CXeMe, BKJIIOYEHHOM B Balll IIyTh IIOMCKA, M TaKUM 00pa3oM IlepexBaTHIBATh yIIPaBlIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIMKU SQL Kak eciu Obl UX BHITIOITHSJIN BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCs TEKyIIel. DTa cxeMa OyOeT HMCIIOIb30BaThCS HE TONBKO IIPH
TIOMCKEe, HO M IIPU CO3TaHUU 00BEKTOB — OHA OymeT BKJIIOYaTh TAOIHIIEI, CO3TaHHBIE KOMaHOowi CREATE
TABLE 6e3 yKa3aHUSI CXEMHI.

68



OmnpeneneHue JaHHBIX

Yr1o06BI y3HATHh TEKYIIUHM THUI OKUCKA, BEIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW sear ch_pat h;
B xoHurypanuu no yMoiadaHuio oHa BO3BpalllaeT:

search_path

"$user", public

[IepBEIli 3JIEMEHT CCHUIAETCS Ha CXeMy C MMeHeM TeKyIIero Iojib30oBaTens. Eciau Takod CXeMHBl He
CYIIEeCTBYET, CChIIKA Ha HE€ UTHOPUPYeTCs. BTopoi ayieMeHT ccritaeTcsl Ha cxeMy public, KoTopyio MEI
y2Ke BUOEH.

ITepBas cyumiecTByIOIas CcXxeMa B IYTH IIOMCKa TaKXKe CUYUTAEeTCS CXeMOM II0 YMONYaHWIO OIS HOBHIX
00BbEeKTOB. UMEHHO II03TOMY II0 YMOJTYaHHI0 OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuH
HETIOJIHOM CCHUJIKM Ha OOBEKT B JIIOO0OM KOHTEKCTe (IIpu Momudukanuy Tabiul, U3MeHeHUN JaHHBIX WU
B 3ampocax) CUCTeMa IIPOCMaTpUBaeT IIyTh IIOMCKA, IT0Ka He HaWOET COOTBETCTBYIOMMN 00beKT. Takum
06pa3oM, B KOHPUTypauuy 10 yMOJTYQHUIO HEIIOJIHbIE MMeHa MOTYT OTHOCUTHCS TOJIBKO K OOBEKTaM B
cxeMe public.

YToObl MOOGABUTH B MMyTh HAIITy HOBYIO CXEMY, MbI BHITIOITHSIEM:

SET search_path TO myschemms, publi c;

(MBI omyckaeM KOMIOHEHT $user, Tak Kak 30eCh B HEM HeT Heo0XommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuile 6e3 yKa3aHUS CXEMBI:

DROP TABLE nyt abl e;

M Tak Kak nyschena — IepBHIH 3JIEMEHT B IIYTH, HOBBIE OOBEKTHI OYOYT II0 YMOJYaHUIO CO3MaBaThCS B
3TOM cxXeMe.

M5l MO2KeM TaK>Ke HalucaTh:

SET search_path TO nyschens;

Torga MBI OOMNBINIE HE CMOXeM oOpalaTthcs K cxeMe public, He HammcaB IIOJITHOE HMS OOBEKTa.
EnmHCTBEHHOE, YTO OTIMYaeT cxeMy public OT OpyTuXx, 9TO TO, UYTO OHA CYIIECTBYET II0 YMOITUYaHUIO, XOTS
€€ TaK XKe MOXKHO yHOaJlUTh.

B Paspmene 9.25 BH y3HaeTe, KakK eIlé MOKHO MaHUIIYIMPOBATh IyTEM MOMCKA CXEM.

Kaxk u gmst uM€H Tabmull, IIyTh MOMCKa aHAJIOTUYHO paboTaeT s UMEH THUIIOB JaHHBIX, UMEH (QYHKIIMHI
¥ UMEH omepaTopoB. MiMeHa THUMNOB HaHHBIX U QYHKIIMM MOXKHO 3alucaTh B IIOJTHOM BHIE TakK XKe, KakK
u uMeHa Tabnuin. Ecim ke BaM HY?KHO HCIIOJIb30BaTh B BhIPA’KEHUM IIOJTHOE MMSI OIlepaTopa, AJis 3TOT0
€CThb CIeIHaJIbHBIA CIIOCO0 — BBI MOJI2KHBI HAIIMCATh:

OPERATOR( #####. #H#H##HHH)

Takas 3anuch HeobOxommMa s H30eXXaHHS CHHTAKCHMYECKOH HEOOHO3HAaYHOCTH. [IpuMep TakKoro
BEIPAXKEHMUS:

SELECT 3 OPERATOR(pg_catal og. +) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN YaCTO II0JIaral0TCAd Ha IIYyTh IIOKMCKaA, 9YTOORI HE IIPUXOOUJIOCH ITNCATh TaKue
3aMBEICJIOBAThIE€ KOHCTPDYKIIUN.

5.8.4. CxeMbl 1 npaBa

ITo yMom4aHUIO ITOJIb30BATEIb HE MOXKET 00paIaThCsa K 06beKTaM B 9yKUX cxeMaX. YTOOb U3MEHUTB 3TO,
BJIafiesielr] CXeMbl MOJIZKeH [aTh MOJIb30BaTe0 ImpaBo USAGE Oiist maHHOM cxeMbl. YTOOH IOIb30BATEIH
MOTJIX MCIIONIb30BaTh OOBEKTHI CXEMBI, MOXKET IOHAMOOUTHCS Ha3HAYUTL OOMNOJIHUTEJIbHBIE HpaBa Ha
YPOBHE O00BEKTOB.

ITonp30BaTeM0 TAaKKe MOXKHO Pa3pelIuTh Co3haBaTh OOBEKTH B CXeMe, He MpuHagjexaren emy. s
9TOr0 eMy HYXKHO maTh ImpaBo CREATE B TpebGyeMoi cxeMe. 3aMeThTe, YTO II0 YMOIYAaHUIO BCE UMEIOT
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npaBa CREATE u USAGE B cxeMe publ i c. bnarogaps 3TomMy BCe MOIb30BaTEIM MOTYT HOOKIIIOYAThHCA K
3amaHHOM 6a3e JaHHBIX M CO3IaBaTh OOBEKTH B €€ cxeme publ i c. HekoToprie mraGioHbI MCIIOTE30BAHU S
TpeOyIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLI C

(ITepBoe cnoBo «public» o603HavYaeT CxeMy, a BTOPOe O3HadaeT «KaXK[BIM I10JIb30BaTenb». B mepBoM
ciydae 3TO MOEHTU(UKATOpP, a BO BTOPOM — KIIIOYEBOE CJIOBO, MO3TOMY OHM HaIlMCaHB B Pa3HOM
perucTpe; BCIOMHUTe YKa3aHusd u3 [logpasnena 4.1.1.)

5.8.5. CxeMa cMcTeMHOro Karanora

B mommonHeHUe K cxeMe publ i C ¥ cXeMaM, CO3daBaeMbIM I10JIb30BaTEJISIMU, mobas 6a3a OAHHBIX COOEP2KUT
cxeMy pg_cat al 0g, B KOTOpOfI HaXoOgsAaATCA CHUCTEMHEIE Ta6J'[I/I].[I>I U BCe BCTPOEHHBIE THIIBI HAHHBIX,
(I)YHK].[I/II/I U oIepaToprl. pg_cat al 0og (1)aKTI/I‘-IeCKI/I BCerga sABIIA€eTCdA 4YaCThIO IIYTH IIOKMCKa. Ecnu maxe
9Ta CXeMa He )Z[O6aBJ'IeHa B IIYTh SAIBHO, OHA HEABHO IIPOCMATPHUBAETCA 00 BCEX CXeM, YKa3aHHBIX B IIYyTH.
Tak obGecrieynBaeTCsa OOCTYIIHOCTBb BCTPOEHHBIX UMEH IIpu JIIOOBIX YCIIOBUAX. OpHaAKO BEH MOXKETE SIBHLIM
06pa30M IIOMeCTUTh pg_cat al 0g B KOHe€Il IIYyTHU IIOMCKa, €CJIK BaM HYXKHO, YTOOLI ITOTH30BATEJILCKHIE
HMEHa IiepeoIpenensalil BCTPOEHHEBIE.

Tak kKak UMeHa CHCTEMHEIX TabIull HAaYWHAIOTCHA C pg_, TakKue MMeHa JIydllle He MCIOJIb30BaTh BO
u3lbexxaHue KOHQIWKTa UMEH, BO3MOXKHOI'O IIPU IIOABIEeHUU B OyAylleM CHUCTEMHON TalJUILI C TEM
XKe HMeHeM, 4To M Bama. (C ImyTéM IIOMCKa [0 YMOJIYaHWIO HeIOJIHas CCHJIKa OyneT BOCIPHHSTA
Kak oOpallleHHe K CHCTeMHoil Tabnune.) CucrteMHble Tabnunsl OyoyT U Hamblle coOepiKaTbh B MMeHU
IIPHUCTaBKy pg_, TakK 4YTO OHU He OyAyT KOH(IWKTOBATL C HEIOIHLHIMM MMeHaMH II0JIb30BaTelIbCKUX
Ta0JIull, eCiIu MO0JIb30BaTeI! CO CBOEM CTOPOHHl He OyAyT UCIOJIb30BaTh IPUCTaBKY Pg_.

5.8.6. LLlabnoHbl ucnosib3oBaHUA

CxeMaM MOXKHO HAWTH MHOXKECTBO IIpUMEeHEeHUU. [IIsg 3amuTel OT BIUSHUS HEOOBEPEHHBIX
IMOJTh30BaTeJIeN Ha MOBeeHHe 3allPpOCOB OPYTHX IIOIb30BaTeJIed IpemnjaraeTcsi wabsio0H 6e30ndcHO20
UCNo/b308aHUSA CXeM, HO €eClIH I3TOT MIabJIoH He IIPUMeHseTcd B 0a3e [OAHHBIX, II0OJIb30BaTEIIH,
XKenarlre 0e30IIaCcHO BBIIOJIHSITL B HEHW 3alpOoCH], OOMXKHBI OyOyT HPUHUMAThL 3alllUTHHIE MEPHI B
HadaJjie KaXKJoTro ceaHca. B 4aCTHOCTH, OHM HOOJIKHBI HauWHATh KaXKObI CeaHC C IIPHUCBOEHUS IIyCTOTO
3HAYEHUs IIepeMeHHOU search_path wunu Kakum-nubo apyruM oO6pa3oM ymansaTh u3 search_path
CXeMbl, DOCTYIHBIE [JIsT 3aIllMCU OOBIYHBIM ITIOJIb30BaTensM. C KOHuUrypalmeir 10 YMOJYaHHUIO JIETKO
peanu3yoTcs CIenylolre mabIoHbl KCTIOThb30BaAHUS:

¢ OrpaHuYuTh OOBIYHEIX IIOJIb30BATENEH MTUUYHLIMU cxeMaMu. I peanu3aiuy 9TOTro IIOgXoaa
BRINTONTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLI Cu co3panTe Oji1 KaKAgoro
IMOIb30BaTeJIsI CXeMy C ero uMeHeM. Kak BbI 3HaeTe, IyTh IMOKMCKA 10 YMOJTYAHUIO HAYUHAETCS C
uMeHHU $user, BMECTO KOTOPOI'O IIOACTABJIAETCSA UMS ITOIb30BaTeisi. TakuM oO6pa3oM, eciiu y BCex
Imojb30BaTesiel OymeT OTHAeIbHAsI CXeMa, OHU 10 YMOI4YaHuIo OyayT oOpaiaTkCs K COOCTBEHHBIM
cxeMmaM. [IpuMeHsst 3TOT 1m1a610H B 6a3e, K KOTOPOM yKe MOTJIM HMOOKITIOYaThCS HeJOBEPEHHEBIE
IMOJIb30BaTEeJI, IPOBEPhTE, HET JIK B cxeMe public 06BEKTOB C TAKMMU K€ UMEeHaMH, KaK ¥ 00BeKTOB
B cxeMe pg_cat al og. ItoT 1m1abI0H ABAsIETCA MabI0HOM 0€30IIaCHOTO MCIOIL30BAHUSA CXEeM, TOIIBKO
eCJIn HUKaKou HeHOBepeHHLIﬁ IIOJIB30BaATEJIb HE SABJIAETCHA BiladeJIbIieM 0as3kl OAHHBIX U HE IMeeT
mpaBa CREATEROLE. B mpoTuBHOM ciy4dae 6e30MacHOe UCIO0JIhb30BAHUE CXEM HEBO3MOKHO.

e Vpmanuth cxemy public #3 myTH moucka mo yMOT4aHHI0, U3MEHHUB pPost gr esql . conf uIu BBHIIIOTHUB
KoMaHOy ALTER ROLE ALL SET search_path = "$user". Ilpu 3TOM BCe O-IIPEKHEMY CMOT'YT
co3maBaTh OOBEKTHI B 00IIIel cxeMe, HO BEIOMPATHCS 3TH 00BEKTH OyOyT TOJBKO II0 IIOJTHOMY MUMEHH,
co cxemoii. Torga Kak oOpamiaTeCs K TaOIUIlaM 110 IIOJTHOMY MMEHHU BIIOJIHE JOIyCTUMO, 00paIeHus
K QYHKIUSM B 00IIel cxemMe BCE ke OynyT HeOe30maCHBIMU UIU HeHaOEeKHBIMU. [109TOMY eCliu BHI
co3maéTe QYHKIMY UK PACIIUPEHUs B cxeMe public, mpuMensiite mepseid mabdnoH. Eciu ke HeT,
9TOT abJIoOH, KaK U IEePBLIH, 6€30MaceH IPU YCJIOBHUY, YTO HUKAKOUW HeNOBEPEHHEIH I10JIh30BaTe/Ib
He SBJISeTCs BiamenbllieM 0a3bl JAaHHLIX 1 He nMeeT nmpaBa CREATEROLE.

¢ CoxpaHHUTH IIOBEJIEHUE II0 YMOJT9YaHUIO. Bce momb30BaTeny HesTBHO oOparnaioTcs K cxeme public.
TeM caMBIM UMUTHUPYETCS CUTYAIlUs C IIOJTHBIM OTCYTCTBUEM CXEM, YTO IT03BOJISIET OCYIIIEeCTBUTD
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IJIaBHBIN mTepexop u3 cpepkl 6e3 cxeM. OOHAKO OAHHBIN MIA6GJIOH HU B KOEM CiTy4dae HeJlb3sl CYUTATh
f6e3omacHeIM. OH TOOXOOUT, TOJIBKO €Cyiu B 6a3e HaHHBIX UMEETCSI BCeT0 OOUH MO0 HECKOJIBKO
OOBEPSIOMINX OAPYT APYTY IOJIE30BaTENIEeH.

ITpu mr060M IMoAxoe, yCTaHaBIMBasi COBMECTHO UCIIOIE3YEMHbIE ITPUI0KEHUS (TabIHUITbl, KOTOPBIE HYZKHEI
BCEM, IOTIOJTHUTENIbHEIE QYHKITUY CTOPOHHUX Pa3pabOTIMKOB U T. [I.), IOMEIIANTe UX B OTHAEIbHBIE CXEMHI.
He 3abympTe maTh OPYTUM IIOJIL30BATENSIM IIpaBa OJIA AOCTYyIIa K 3TUM cxeMaM. Tormga IT0JIb30BaTesld
CMOTyT 00palaThbCs K 9TUM [OIIOITHUTENLHEIM 00BEKTaM I10 IIOJTHOMY UMEHH UJIH IIPHU XKeJIaHUuU T00aBsIT
9TU CXEMHBI B CBOU ITYTH IIOMCKA.

5.8.7. NepeHOCUMOCTb

Craumapt SQL He mommepzxKuBaeT oOpallleHHe B OOHOM CXxeMe K Pa3HBIM 00heKTaM, MPuHaIIeKalluM
pa3HBIM Ionb3oBaTensiM. bosee Toro, B psige peanus3anuii CYB]I Hemnb3sd co3maBaTh CXEMHBI C
UMEHEeM, OT/JIMYHBIM OT MMEHHU Bjamenblia. Ha mpaktuke, B CYB]l, peanu3yiomux TOJIBKO 0a30BYIO
MOAOEPKKY CXEM COTJIaCHO CTaHOApTy, KOHIIEHIIMU IT0Ib30BaTejIsi M CXEeMbI O4YeHb OMu3Ku. TaKuM
o06pa3oM, MHOTHE IIOJh30BATEJIM MOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HHH I, i #assss#. 1 umerHo Tak Oymet Bectu cebsi Postgres Pro, ecnu BBl co3mamute
CXeMEHI OJIs1 KaKIOoro I0JIb30BaTes.

B crampapte SQL HeT u moHATHSA CXeMbl public. s MakCUMalbHOTO COOTBETCTBHS CTaHIAPTY
HUCIIONIb30BaTh CxeMy publ i ¢ He cienyer.

Koneuno, ectb CVYB]l, B KOTOpPHIX BOOOINe HE pPeaju30BaHBl CXEMBI WM IPOCTPAHCTBA WUMEH
TMOAIEPKUBAIOT (BO3MOXKHO, C OTpaHMYEHUSIMH) obOpaleHus K ApyruM Oa3aM HOaHHBIX. Eciu BaMm
moTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAaKCUMAJIbHOM EePEeHOCUMOCTH BBl IOCTUTHETE, BOOOIIE HE
HUCIIOB3YST CXEMHI.

5.9. HacnepoBaHue

Postgres Pro peanusyet HaciepmoBaHue TabIUL, YTO MOXKET OBITH MOJIE3HO OJIST MPOEKTUPOBIIMKOB 6a3
maHHbIX. (Ctanmapt SQL:1999 u Gosjiee mMO3mHWE BEPCUM OMPENENISTIOT BO3MOXKHOCTH HACJIEOOBAHUS
TUIIOB, HO 3TO BO MHOTOM OTJIMYAETCHA OT TOr'0, YTO OIIMCAaHO 30€eCh.)

IlaBaiiTe HAaYHEM CO CJIeAyIOIIero IIpHMepa: IIPEXIOJIOXKMM, YTO MBI CO3[aéM MOIENb HaHHBIX IS
ropomoB. B Kaxpom ImITaTe eCTh MHOXKECTBO TI'OPONOB, HO JIMIIb OOHA CTOJNMIA. MBI XOTHUM HMETh
BO3MOZKHOCTb OBICTPO ITONyYaTh I'OPO-CTOJIMITY AJISA JIFOOOTO IITaTa. 9TO MOXKHO CHejiaTb, CO3OaB [BE
TaOIUITBI: OOHY IJISI CTOJIMIL IIITATOB, a OPYTYIO AJISi TOPOMOB, He SBASIOMIMNXCS cTomunaMu. OgHAKO, YTO
mesnaTh, €CJIM HaM HYKHO ITOIy4YHUTh HH(pOpMaluio o 1:000M ropoge, 6yab TO CTOJHIIA ITaTa MU HET?
B pemrenun 3TO¥M mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHHe. MuI ompemenuM Tabmuity capital s Kak
HacCJIeOHHWKa Ci ti es:

CREATE TABLE cities (

nane text,
popul ati on fl oat,
el evation i nt - - H H#HHH

)

CREATE TABLE capitals (
state char (2)
) INHERI TS (cities);

B aTtom cmyuae Tabnuiia capital s Hacsiedyem Bce CTONOLBI CBOEH POOUTEIIBCKOIN TaOHIIEI, Citi es.
CTOJuIIBI IIITATOB TaKKe UMEIOT JOIIOTHUTENIbHEIN CTO0 el St at e, B KoTopoM OyoeT yKas3aH IITarT.

B Postgres Pro Tabnuia MozKeT HAcClIemOBATLCS OT HYJIS WM HECKOJIbKUX OPYTUX TaOIHIl, a 3alpOCH
MOT'YT BHIOMPATh BCE CTPOKU POOUTEIIHCKON TAOIUIIEI UIM BCE CTPOKH POOUTENbCKOM U BCEX MOUYEPHUX
Tabnuil. [To yMoT4aHuI0 OPUHSAT HOCIeOHNH BapuaHT. HampuMep, CIeayomui 3arpoc HauaéT Ha3BaHUSI
BCeX TOPOAOB, BKII0OYas CTOJIMIILI IIITATOB, PacIionoXeHHBIX BhIIe 500 hyToB:

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

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

nane | elevation
___________ e,
Las Vegas | 2174
Mari posa | 1953
Madi son | 845

A cnepylomuii 3aTpoC HAaXOOUT BCe TOpofa, KOTOPhle HE SBISIOTCS CTOJIHMIIAMM IITATOB, HO TaKXke
HaxomsaTcs Ha BeicoTe BhImie 500 ¢pyToB:

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

nane | elevation
___________ .
Las Vegas | 2174
Mari posa | 1953

3mech KmoueBoe c1oBOo ONLY yKa3bIBaeT, YTO 3alIpoC MOMKEH NPUMEHSIThCS TONbKO K Tabmuiie citi es,
HO He K TalbjuIilaM, pacIoJIOXKEHHBIM HHUXKe Cities B Mepapxuu HacjiegoBaHHUsA. MHOTUe OIlepaTopEHl,
KOTOPHIE MEI y2Ke obcymunu, — SELECT, UPDATE 1 DELETE — mommepXKuBaloT KJII04eBoe CcI0BO ONLY.

Brl Takke MoxKeTe MO0OaBUThH IIOCIIe UMEHU TalJIUIE *, YTOOBI IBHO YKa3aTh, YTO AOJIXKHEI BKIIIOYAThHCSA
U modyepHUe TalJIUIIbL:

SELECT nane, el evation
FROM ci ti es*
VWHERE el evati on > 500;

Yka3nIBaTh * HE 065{3aTeJ'[]3HO, TaK KakK TeIllePhb 3TO IMOBEAEeHNEe BCeraa I1ogpa3yMeBaeTCd 110 YMOJITYaHHUIO.
OpHaKo TakKasl 3aluCh BCE eH_Ié nmoanepzxKumuBaeTCda Ojsd COBMECTHMOCTH CO CTapbIMKM BEepPCUAMHU, I'Ie
IIoBegeHne 110 YMOJIYaHUI0 MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX cUTyalusax ObIBaeT HEOOXOOUMO Y3HAaTh, U3 KaKOM TaOIuIlkl BbLIOpaHa KOHKpPETHAas CTPOKa.
II71s1 3TOTO BB MOZKETE BOCIOJIF30BAThCSA CHUCTEMHBEIM CTOJIOIIOM t abl eoi d, MPUCYTCTBYIOMINM B KaXKI0OM
Tabnuie:

SELECT c.tableoid, c.name, c.elevation
FROM cities c
VWHERE c. el evati on > 500;

3TOT 3allIpOC BBHIOACT:

tabl eoid | name | elevation
__________ e
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madi son | 845

(Ecriu BB TIOTIBITAETECH BHITIOITHUTH €r0 Yy cebsi, CKOpee BCEro BHI MOJyuuTe apyrue 3HadeHus OID.)
Co6cTBEHHO MMeEHA TabJIUIl BBl MOXKETE TMOTy4YUTh, 0OPaTUBIIUCH K pg_cl ass:

SELECT p.rel nane, c.nane, c.elevation
FROM cities ¢, pg _class p
WHERE c. el evati on > 500 AND c.tabl eoid = p.oid;

B Pe3yJIbTaTe BHI ITOJIYHYUTE:

rel name | name | elevation
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__________ e,
cities | Las Vegas | 2174
cities | Mariposa | 1953
capitals | Madi son | 845

Tot ke 3¢ GeKT MOKHO HOJIYyYUTh OAPYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI I egcl ass; mpu
stoM OID TaGauLbl BEIBOOUTCS B CHMBOJIBHOM BHUE:

SELECT c. tabl eoi d::regcl ass, c.nane, c.elevation
FROM cities ¢
WHERE c. el evati on > 500;

MexaHU3M HacCJIeOOBaHWS He CI0COOEeH aBTOMATHUYECKH pacHpenessaTh HaHHbie KoMaHpm | NSERT umu
COPY 1o TabnullaM B MepapxXuu HacjiemoBaHusA. [loaToMy B HameM npumMepe 3TOT omepaTtop | NSERT He
BEITIOJTHUTCS:

I NSERT I NTO cities (nane, popul ation, elevation, state)
VALUES (' Al bany', NULL, NULL, 'NY');

MEI MOTTTH HaZesThCs Ha TO, YTO JaHHLIE KaKHMM-TO 00pa30M ImomanyT B Tabiully capi t al s, Ho 3Toro He
mpoucxonuT: | NSERT Bcerga BCTaBIsIeT JaHHBIE HEIIOCPEOCTBEHHO B YKa3aHHYIO TabmuIy. B HEKOTOPBIX
cnydasix moOaBiisieMble JaHHbIe MOXKHO IIepPeHAaNPaBiIsaTh, UCIIONb3ys mpaBuna (cMm. I'may 40). OgHaKO B
HaIlleM cjIydae 3TO He IIOMOXKeT, TaK Kak TabuIla ci t i es He comepKuT cTonbIIa st at e 1 KomaHOa OymeT
OTBEpPTHYyTaA 00 IPUMEHEHUS IIpaBuia.

[ouepHue TaGIUIILI aBTOMATHYECKH HACJIEOVIOT OT POOUTENbCKOM TaOIUIIEI OTPaHUYEHUSI-ITPOBEPKU
u orpaundyeHussi NOT NULL (ecnu TonbKo s HHUX He 3amaHo ssBHO NO | NHERI T). Bce ocTanbHBIE
orpaHHYeHUs (YHUKaIbHOCTU, IEPBUYHBIN KITI0OY U BHEITHME KJII0OYU) HEe HaClIeayIoTCs.

Tabnuila MOXKeT Hac/egoBaTbCsI OT HECKOJIbKUX POOUTEJIbCKMX TabIuIl, B 3TOM cjiydae OHa OymeT
00beuHATL B cebe Bce CTOJNOIBI 3TUX TaOJIMI, a TakKxKe CTOJIOIbI, OIMMCAHHBIE HEIOCPENCTBEHHO B
eé ompepnenenuu. Ecnu B ompefeneHUsSX POOUTENIBCKUX U [OOoYepHel TabIuI] BCTPETSITCSA CTOJIOIHI C
OOHUM HMEHeM, 3TH CTONOUL OynoyT «00beOUHEHEI», TaK YTO B JOodepHeM TabJulle OKaXeTCs TOJIBKO
omuH croybel. YToOr Takoe oObeguHEHME OBIJI0 BO3MOXKHO, CTOJIOIBI AOJIXKHBEI UMETh OOUHAKOBHIM
TUII JaHHBIX, B IIPOTHMBHOM CJIydae HOpou3oumeTr ommbkKa. Hacrnemyemble OrpaHUYEHUS-IIPOBEPKU U
orpanudenus NOT NULL o06benuHsA0TCA MOgoOHEIM o6pa3oM. Tak, Hanmpumep, o6beguHSAEMEBIH CTOJIOel]
monyuuT cBoricTBO NOT NULL, ecnu Kakoe-mu00 M3 IMOPOXKAAIOUINX €T0 OIIpeNesIeHUN UMEeEeT CBOMCTBO
NOT NULL. OrpaHudeHus-IpoBEePKHU 00BEOUHSIIOTCS, €CJIM OHU UMEIOT OJUHAKOBLIE UMEHA; HO €CIIU UX
YCJIOBHUS PA3/IMYalOTCs, IIPOUCXOOUT OIIMOKa.

OTHoUeHWe HacJiemoBaHUSA MeXAy TabnuilaMu OOBIYHO yCTaHaBJIMBAETCS NHPU CO3TaHUU OOoYepHel
TaOIUIEI C KUCHOJIb30BaHMEM IpemioxkeHus | NHERI TS omepatopa CREATE TABLE. [pyro# cmoco0
Io0aBUTh TaKOe OTHOINEHMWE IJig TabnuIlbl, ONpPeNesIEHHONM IOAXONSAIIMM o00pa3oM — UCIO0JIL30BaTh
| NHERI T ¢ ontepaTtopoM ALTER TABLE. [Ina atoro 6yayiias modepHsas Tabmuila JoIXKHa yXKe BKII0YaTh
Te e CTOJNOUH (C COBIaZalIIMMM MMeHaMM KW THUIIaMM), YTO M pomuTenbcKas Tabnuna. Takke oHa
OOJIXKHa BKJIIOUATh aHAJIOTUYHBIE OTPAHMYEHUSA-TIIPOBEPKU (C TeMU Ke MMeHaMU U BBIPaXEeHUSIMU).
Yoanuthe OTHOILIEHUE HacJegoBaHUA MOXKHO C IIOMOLIbI0 yKa3aHuss NO | NHERI T omeparopa ALTER
TABLE. [JunamMmuueckoe mob6aBieHue U yOaJieHue OTHOIIEHUM HacJiemoBaHUS MOKET OBITh IIOJIE3HO IIPU
peanusanuu CeKIuoHupoBanusa tabmui (cMm. Pasgern 5.10).

st co3manust TabmMUIEL, KOTOPAs 3aTeM MOXKET CTaTh HACJIEOHUKOM APYTroH, yaoOHO BOCIIOIB30BATHCS
npennoxenueM LI KE omepatopa CREATE TABLE. Takass KoMaHOa CO30acCT HOBYIO TaOIHUIy C TeMH XKe
cTonOIlaMM, YTO MUMEIOTCS B UCXOOHOU. Ecim B mCxOmHOUW TaGIMUE! OTpenesieHkl orpaHudYeHust CHECK,
OJIS1 CO3TAHUS MOJTHOCTBI0 COBMECTUMOM TabIUIIBI UX TOXKE HYXKHO CKOMMMPOBATh, M 9TO MOXKHO CHENATh,
mobaBuB K mpemioxkeHuio LI KE mapameTp | NCLUDI NG CONSTRAI NTS.

PopuTenbcKyio TaOmuIly HeJb3s1 yOaluTb, MOKa CYIIECTBYIOT YHacleOoBaHHBIE OT He€. [Ipu 3TOM B
modyepHUX TabnuIax Heab3sl yOaasaTh WM MOOUMHUIIMPOBATH CTOJOILEI WM OTPAaHUYEHHUS-ITPOBEPKH,
yHac/lIegoBaHHLIE OT POOUTENIECKUX TaOmuil. ECiu BBl XOTHTE ymanauThb TabJuIly BMECTe CO BCEMH eé€
IIOTOMKaM¥, 9TO JIETKO CHOenaTh, H00aBMB B KOMAaHOYy yOaJeHHs POOUTEJIbCKON TaOHIIBI HmapaMeTp
CASCADE (cM. Pazpmen 5.13).
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ITpu U3MEHeHHUSIX ONIpPeIe/IeHu U orpaHndeHut cTonoioB koMauma ALTER TABLE pacuopocTpaHsieT 3TH
U3MEHEHUs BHU3 B Mepapxuu HacliemoBaHus. OOHAKO yOaauTh CTONOIL], YHACIEHZOBAHHEIE HOYEPHUMU
TabGIUIlaMM, MOXKHO TOJIBKO C ITIOMOIIILI0 TapaMeTpa CASCADE. ITpu co3maHUM OTHOIIEHWH HACJIeOqOBaHUS
KoMaHOga ALTER TABLE ciemyeT TeM kKe OpaBuUiIaM OObeOWHEHUs OyOIHPYIOIIUXCS CTOJIOIIOB, UTO U
CREATE TABLE.

B 3anpocax c HacnegyeMbIMU TaOIullaMu TPOBePKa IPaB JOCTYIIA BLIIIOJIHAETCS TOJIBKO B POAUTENBCKOM
tabnune. Tak, HanpuMep, Hanuuue pa3pelrnerus UPDATE s Tabnuiel ci ti es mogpa3yMeBaeT IIpaBo Ha
U3MeHeHUe CTPOK U B Tabnuile capital s, Korma 9To U3MeHeHUe OCYIeCcTBAsIeTcs deped cities. Tem
CaMBIM IIOIJIePKUBAETCSA BUAMMOCTD TOTO, YTO JaHHbIE HAXOMSATCS (TakKXKe) B ponuTenbcKol Tabnune. Ho
U3MEHUTDh NaHHBIe HETIOCPEICTBEHHO B Tabmulle capit al s Henmb3s 6€3 MOMOJTHUTENLHOIO Pa3pelleHus.
DTO IpaBUJIO UMeeT OBa UCKIIUYeHUsT — KoMaHAsl TRUNCATE u LOCK TABLE, pu BBIIIOJTHEHUU KOTOPBIX
BCerpa MPOBEPSIOTCS pa3pelleHus U OJi HoYepHUX Tabmull (To ecTh IpsiMoe obpallleHre K TabmuiiamM u
KOCBEHHOe€, Yepe3 POOUTEIILCKYI0, 00pabaThIBAaIOTCS OOUHAKOBO).

ITogo6HEIM 00pa3oM, IMOMUTHKU 3aIIUTHL Ha YPOBHE CTPoK (cM. Pasmen 5.7) Oms pPOAMTENbCKOM
TaGJ'II/II_IbI IIPDUMEHSAITCA K CTPOKaM, IIOJIydaeMBbIM H3 OJOYEPHUX Ta6J'II/ILI IIPDU BEIIIOJIHEHHHU 3alIpOCa
C HacjemoBaHUeM. [IONIUTHUKU Ke [OYepHUX TabJIuI], eCIU OHU OIlpedesieHbl, MAEeNCTBYIOT TOJIBKO
KOr'la TaKue TaGHI/II_IbI SABHO 3aHefICTBYIOTCH B 3allpocCe; B 3TOM CJlIy4dae BCe€ IIOJIMTUKH, CBSA3aHHLBIE C
POoOuTEILCKUMHU TaGHI/II_[aMI/I, UTHOPHUDPYIOTCA.

CroponnHue Ttabmuibl (cM. Pasmen 5.11) MOryT TakXkKe BXOOWTH B HEPaApXUi0 HACJIEJOBAHUSA Kak
poOuTeTbCKUE WU oYePHUE TaOJIUIIE], TaK JKe, Kak 1 00brgHbIe. ECiiu B nepapxuio HaCIeJOBaHU s BXOITUT
CTOpPOHHsS TabnwuIla, BCe Omepaluy, He IMoaaepKuBaeMble e, He OYOyT HOOOepPKUBAThCSA Mepapxuei B
1eJIoM.

5.9.1. OrpaHunyeHus

3ameThTe, 4TO He Bce SQL-kKomMaHObI MOTyT paboTaTh C HepapxXusMH HacjleOoBaHus. KoMmaH[HI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HaHHBIX WM MoaubUKalunio cxeMbl (Hampumep SELECT,
UPDATE, DELETE, GombImuHCTBO BapuaHTOB ALTER TABLE, HO He INSERT m ALTER TABLE
RENAME), OOBIYHO TI0 yMOJI9aHHMIO oOpabaThIBAlOT HAHHBIE [OYEPHHUX TabJIUI] MU MOTYT MCKJIIOYaTh
UX, €ClI¥ IoAjepzKuBaioT yKasaHue ONLY. KomaHpOwl miisti oOCIyzKMBaHUS M HACTPOMKH 0Ga3bl MaHHBIX
(mampumep REI NDEX 1 VACUUM 0OBIYHO PaboTai0T TONMHLKO C OTOENbHBIMH (GU3UYECKUMH TabIuIlaMu U
He MoAIeP>KUBal0T PEKYPCUBHYIO 00paboTKy OTHOIIEHUYN HacaenoBauusi. COOTBETCTBYIOIIEE IOBEIEHNE
KaXXIOo¥u KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MOXKHOCTM HAaCJIelOBaHUS CEPHE3HO OTPAHMYEHBI TEM, YTO HHAEKCH (BKIIIOYAs OTPaHUYEHUS
VHUKAJIBbHOCTH) M OTPaHWYEHUS BHEIIHWX KJIIOUEM OTHOCSTCS TOJIPKO K OTHEJIbHBIM TabimuilaMm, HO
He K UX IIOTOMKaM. JTO KacaeTcs 00emX CTOPOH OTPaHMYEHUM BHEITHUX KiIded. TakuMm obpa3om,
MIPUMEHUTENLHO K HallleMy ITPUMEDY:

e Ecmu MBI 00B5IBUM Ci ti es.nanme ¢ orpanudernueM UNI QUE unu PRI MARY KEY, 3To He IoMelIaeT
mo6GaBUTh B TabUIly capi t al S CTPOKM ¢ Ha3BaHUSIMU I'OPOMIOB, YKe CYIIeCTBYIOIIUMU B TabmuIle
cities. Y atu nybnupylomnyecs CTPOKHU 10 YMOJT4aHUI0 OyIyT BEIBOOUTLCS B pe3yIbTaTe 3allpoCoB
K ci ti es. Ha memne tabmuiia capi t al s mo ymonm4aHuio BooO1re He OyneT cogepkaTh OrpaHUYeHUe
VHUKaJIbHOCTH, TaK YTO B HEHM MOI'YT OKa3aThCS HECKOJILKO CTPOK C OOHUM Ha3BaHUEeM. XOTs
BBI MOJKeTe o0aBUTh B capi t al S COOTBETCTBYyIOIlee OTPaHUYEHYE, HO 3TO He IIPENOTBPaTUT
nyO0mpoBaHue IpU 00bEeOUHEHUHU C Ci ti es.

e TlomoGHBIM 0Opa3oM, eCiIM MBI YKazKeM, 4TO Ci t i es.name ccruitaetrcss (REFERENCES) Ha KaKylO-TO
OpyTyio Tabiuily, 3TO OrpaHnYeHre He OymeT aBTOMaTHYeCKH PacopoCcTpaHeHo Ha capital s. B
9TOM CIIydae pellleHneM MOXKEeT CTaTh sIBHOe JoOaBlIieHHe TaKoro Xe orpaHudyeHusi REFERENCES B
Tabmuiry capi tal s.

» Ecnu BH cmenaeTe, 4TOOB CTOJIGEI] APYT 0¥ TabIUITEI CChIIAJICS Ha Ci ti es(nane), B 9TOM CTOJI0IE
MOKHO GymeT yKa3blBaTh TOJIBKO Ha3BaHUS T'OPOMOB, HO HE CTOJIUI]. B 3TOM Cilydae XOpOIIIEero
peleHus HeT.

HexkoTopas pyHKIIMOHAILHOCTb, HE peajn30BaHHAas OIS MepapxXyuil HacllegoBaHWs, peaju30BaHa IS
IEeKIapaTUBHOTO CEKIMOHHPOBaHusA. [loaToMy 00s3aTEeIbHO B3BEChTE BCE 3a W MHPOTUB, HMpPeXKOe YeM
MIPUMEHSITh B CBOUX IIPUIIOKEHUSIX CEKITMOHNPOBAHUE C UCIOJIb30BAaHHUEM yCTapPEBIIIET0 HaCIeIOBaHMS.
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5.10. CeKuMoHMpoBaHue Tabnuy,

Postgres Pro IIogOoep2KMBAET IIPOCTOE CEKIIMOHUPOBaHHE Ta6J'II/IL[. B sTtom pa3neiie OIMUCBIBAETCHA, KaK U
IIoueMy OBIBAET ITOJIE3HO IIPUMEHATh CEKIIMOHUPOBAHUE IIPDU IIPOEKTUPOBAHUU 0a3 OAaHHBIX.

5.10.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3bIBaeTCs pa30ueHue OOHONW OOJBIION JIOTMYeCcKOM Talaullkl Ha
HECKOIbKO MEHBIINX (U3NUYECKHUX CeKIni. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CIIeOYIOIIYIO IIOIb3Y:

* B ompepmenéHHBIX CUTYAlUIX OHO KapAWHAJIPHO YBETMUYNBAET OBICTPONENCTBUE, OCOOEHHO
Korga GOJIBIION MPOIIEHT YacTO 3alpallliBaEMEBIX CTPOK TaOIUIIEI OTHOCUTCS K OMHOW MJIH JIUIITh
HECKOJIbKUM CeKIusiM. CEKITMOHUPOBAHUE MOXKET CHIIPATh POJIb BEAYIINX CTOJIOIOB B MHAEKCAX,
YTO MO3BOJIUT YMEHBIIUTEL PAa3Mep UHIAEKCA M YBEJIMYUT BEPOSITHOCTh HAaX0XKOeHMs Haubosee
BOCTPeOOBAHHBIX YACTEW UHAEKCOB B IAMSITH.

* Korpma B BEIOOPKE WM M3MEHEHUM OAaHHBIX 3a/IeCTBOBaHa OOMbIIast YaCTh OOHOM CEKITHH,
TOCJIeqOBaTEIbHOE CKAHUPOBAHUE 3TOW CEKIIMU MOXKET BHITIOJHSITHECS TOPa370 OICTPee, YeM
CITy4alHBIN OOCTYII MO MHOEKCY K JaHHBIM, pa30poCcaHHbIM 10 BCel TabmuIe.

e MaccoBylo 3aTrpy3Ky U yOaJieHue JaHHBIX MOXKHO OCYIIEeCTBIATh, 0oOaBIIsAd U yOasisisd CEeKLIUU, eCIu
9TO OBIJIO IIPEOYCMOTPEHO IPHU ITPOEKTUPOBAHUY CEKITMOHUPOBAHHBIX Tabmuil. Onepalus ALTER
TABLE DETACH PARTI TI ON unu yoajneHue OTOeIbHOM CEKIIMM C IIOMOIIbI0 KoMaHIOe DROP TABLE
BBITIOJTHAIOTCS TOopa3no OrICTpee, yeM MaccoBasi 06paboTka. DTU KOMaHALl TaK¥XKe ITOTHOCThHIO
HCKJIIOYAIOT HaKJIaJgHEBIE PACXOObl, CBA3aHHEIE C BEIIIONIHeHueM VACUUMIocie DELETE.

* Pemko HCIIOJIb3yeMEbI€ NJaHHBIE€ MO2KHO IIePEeHeCTH Ha Oomee I[eH_IéBbIe 1 MenJIeHHbIe HOCUTEJIN.

Bcé 9T0 0GBIYHO ITOJIE3HO TOMBKO AJIsT OYeHb Oombimux Tabmuil. Kakme uMeHHO TaOIUIBI BRIUTPAIOT OT
CEeKIIUOHUPOBAHWS, 3aBUCUT OT KOHKPETHOI'O IIPUJIOZKEHH S, XOTs, KaK IIPAaBUJIO, 3TO ClieayeT IPUMEHATH
i TabIuil, pa3Mep KOTOPHIX mpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro npepnaraeTt nogaepKKy ClIeOyOIINX BUAOB CEKIIMOHNPOBAHUSA:
CeKIIMOHMPOBaHMeE 110 Aralla30HaM

Tabnuila CEKIIMOHUPYETCS MO0 «Ouara3oHaM», OIpPefeI€HHBIM 10 KJII0UeBOMY CTOJIOIy MIIU Habopy
CcTONOIIOB, W He ITepeceKaloluMcs APYT C OpyroM. Hampumep, MOKHO CEKITMOHUPOBATH MaHHHBIE TI0
muamna30HaM JaT UM T0 Aualla30HaM UIeHTU(GUKATOPOB OIpele/IEHHEIX O1M3HeC-00beKTOB.

CeKI_II/IOHI/IpOBaHI/Ie II0 CITUCKY

THGHI/IHH CEeKIIUOHUDPYETCA C IIOMOIIBIO CIIMCKa, ABHO YKaA3bIBAIOIIEI'O0, KAdKHWE€ 3HA4YeHHUd KIII04Ya
OOJIZKHBI OTHOCHUTBCA K Ka}K,'E[OI‘;I CEeKIIuH.

CeKIIMOHUPOBAHUE TI0 XEITy

Tabnuia CeKIUOHUPYETCS IO OIpPeNe/IEéHHBIM MOMYJISAM M OCTAaTKaM, KOTOPhIE YKA3LIBAIOTCH MOJIS
Kaxkmo cekiuu. Kaxxmas CeKIys COOepPKUT CTPOKH, AJIsI KOTOPHIX Xelll-3HaYeHune KITioua pa3bueHus,
menéHHOoe Ha MOOYJ/b, PAaBHSIETCS 3aJlaHHOMY OCTATKY.

Ecnu BameMy nmpumnoxeHuio TpebyioTcs apyrue GopMbl CEKIIMOHUPOBAHUS, MOXKHO TaKXXe IMPUOETHYTh
K albTEpPHATUBHBIM peanu3alusaM, C MCIIOIb30BaHHEM HACIeOOBaHUS U mpenctaBieHuid ¢ UNI ON ALL.
Takue moaxomnl Aal0T THOKOCTh, HO He [al0T TAKOT0 BEIMTPHIIIA B TPOU3BOOAUTENBHOCTH, KaK BCTPOEHHOE
OeKJjiapaTUBHOE CEKILMOHUPOBaHUE.

5.10.2. leknapaTuBHOe CeKLUOHUpPOBaHUue

Postgres Pro mpepocTaBiieT BO3MOXKHOCTb YKas3aTb, KaK pa3duTh TaOMUIy Ha 4YaCTH, Ha3bIBaeMhbIe
ceknusmu. PaspenéHHasi TakuM crocoboM Tabmuia Ha3BBAETCS CEKUUOHUPOBAHHOU mabauuel.
VkazaHUe CEKIIMOHUPOBAHUS COCTOUT U3 ONpelesieHus memodd CeKUUOHUPOB8AHUA U CIIMCKa CTOJIOIOB
WY BHIPAXKEHUH, KOTOPHIE OyOyT COCTABAATh KAOY pa3bueHus.

Bce cTpoku, BCcTaBisieMble B CEKIMOHWPOBAHHYIO Tabnuiy, OymyT HAIpaBiSATBCS B OOHY M3 CeKuull
B 3aBUCHMOCTH OT 3HA4YeHWs Kio4da pa3bueHus. B KaxkOgol CeKIUM COOEPKUTCS IIOIMHOXKECTBO
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OAaHHBIX, OIIpeneidieMoe 2padHuuamu cexKkuuu. B Hacrosmiee BpeMs IMOoOOepP2KUBAETCA CEKIIMOHUMPOBAHUE
II0 JUalla30HaM, I10 CIIMCKY U II0 XeIlly.

CamMu ceKUuM MOTYT IIPEACTaBISITH COO0M CEeKIHMOHUPYyeMble TalJuIlkl, Ojaromapsi IPUMEHEHHI0 Tak
Ha3BIBAEMOTO B8/I0HCEHHO020 CeKUUOHUpOBdHUs. B Kaxkmo¥ CeKIuu MOTYyT OBITh OIIpedesieHbl CBOU
WHOEKCH, OTPAaHUYEHUS W 3HAYEHWs II0 YMOJIYaHUIO, OTJIMYHBIE OT APYrux cekiuii. [TompobGHee o
CO37TaHUM CeKITMOHMPOBAHHLIX TAOIUII U CEKIINHM paccKa3biBaeTcs B onucanuu CREATE TABLE.

I[Tpeo6pa3zoBaTh OOBIYHYIO TaOMUIy B CEKIHMOHMPOBAHHYI0O U HaoOGOpoT Hemb3sa. OmHaAKO B
CEKIIMOHMPOBAHHYIO TaOIUIly MOXKHO H0OABHUTh B Ka4eCTBe CEKIMU OOBIUHYIO UMK CeKIMOHUPOBAaHHYIO
Ta6IUIy C JaHHBIMY, @ TaKXKe MOXKHO YOAIUTh CEKIINIO U3 CEKIIMOHMPOBAHHOM TaOJIUIIEI U IPEBPATUTEH €€
B OTHeNbHYI0 Tabnuily; oopaturtecs K onucanuio ALTER TABLE, uToGBl y3HaTh OOJIbIE O ITOJKOMAaHaax
ATTACH PARTI TI ONu DETACH PARTI TI ON.

3a KyjaucaMu OTHOENbHEIE CEeKIMM CBS3BLIBAIOTCS C CEKIMOHMpPyeMoW Tabnuilel cpemcTBaMu
HacJeloBaHMUs; OOHAKO C CEeKIMOHWPOBAHHBIMH TaOMUIlaMU U CEKUUSIMU HEeNIb3s HCIOJIb30BaTh
HEeKOTOpHhIe 0011Ire BO3MOXKHOCTH HaclIleqOBaHUsI, OIMCaHHbIe HUuKe. HampumMep, ceK1us He MOKeT UMETh
HUKAKUX OPYTUX POOUTENENM, KpoMe CEKIIMOHUPOBAHHON TAaOMUIIEI, K KOTOPOM OHa IMPHUCOENUWHEHa, TaK
JKe KakK OObIyHas Tabnuila He MOXKeT Hac/IedOBaThCs OT CEKITMOHUPOBAHHOM TaOIUIIbI. ITO 03HAYAET, YTO
CEeKIIMOHUPOBaHHbIE TAOMUIIEI U UX CEKIIMKM HEe COBMEIIAIOTCS B MepapXuM HacCJiemoBaHUS C OOBIYHBLIMU
tabnunamu. Ho Tak KakK uepapxusi HacCIeOOBaHWsI, BKJIIOYAlOIllas CEKIIMOHWPOBAHHYIO TaOmMUIy U
€€ CeKIIMM, OCTAETCs mepapxuel HacClIemoBaHUs, Ha HEE PaCIPOCTPAHSIOTCS BCe OOBIYHBLIE ITPABHUIIA
HacJeloBaHus, ONUCaHHbIe B Pa3mern 5.9, ¢ HEKOTOPBIMU MCKIIOYEHUSIMU. A UMEHHO:

e Orpannuenus CHECK BmecTe ¢ NOT NULL, onpenefiéHHbBIE B CEKITMOHUPOBAHHOM Tabnuile, Bcerma
HacJienyoTcs BceMu eé€ ceknusamu. Orpannyenuss CHECK ¢ xapakTtepuctukoi NO | NHERI T B
CEKIMOHUPOBAHHEIX TabIuIlaXx co3gaBaTh HEJIb3S.

e Hcnonn3oBanue ykazauus ONLY nipu no0aBieHUU UK YIaJleHUU OTPaHudYeHUs TOJIBKO B
CEeKIIMOHUPOBAHHOM TabIIHIle IOANePKUBAETCS JIUIIL KOTHa B HEeHM HeT cekuuii. Ecnu cekiuu
CYIIECTBYIOT, IIPU IONBITKE UCIIOIb30BaHus ONLY BO3HUKHET olIrbKa, Tak Kak JobaBieHne
WY yAaJjieHrue OTPaHUYEeHUHN TOMbKO B CEKITMOHUPOBAHHOM Tabmuile TPpU HaIUuYuU CEeKITUMN
He monpaepxkuBaeTcs. C OPYrod CTOPOHBI, OTPAaHUYEHUS MOXKHO H00aBJISATh UIH YIaNSITh
HETIOCPEJCTBEHHO B CEKILMX (ECITU OHU OTCYTCTBYIOT B POAUTENBCKOM Tabnuile).

* Tak Kak CeKIIMOHUPOBaHHas Tabiulla caMa I10 cebe He COOepPXUT AaHHBIe, UCIIONIb30BaHUE
TRUNCATE ONLY 171t CeKIMOHUPOBAHHOM TabGIUIE Bcerga OymeT CYUTaThCS OMMNOKOM!.

* B ceknusix He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKON Tabnulie. Takue CTONOIIE
HEBO3MOZKHO OIIPeNeIuTh HU IPU CO3TaHUU CeKIMi KoMaHAou CREATE TABLE, Hu mmyTéM
MocieyIomero qo6aBIeHusT B CEKIIUU KoMaHOou ALTER TABLE. TaGuIlbl MOTYT OBITH TOOKITIOYEHEI
B KQUeCTBe CeKIui KoMmaHAoi ALTER TABLE ... ATTACH PARTI Tl ON, TOITBKO €CJIH UX CTOJIOIIHI B
TOYHOCTHA COOTBETCTBYIOT POOUTETBCKOM TabmuIle, BKIII04Yasi cTonoerr oi d (ecyiu OH eCTh).

e Orpaunuenne NOT NULL mnis cTonbIila B CEKIIMK HEITb35T YOAIUTh, €CIIM 9TO OTPaHuYeHne
CYIIECTBYET B POOUTEIILCKOM Tabuiie.

CekIMM TakKke MOT'yT OBITh CTOPOHHMMM TabJiMIlaMM, XOTS IIPW 3TOM HaKIaOBIBAIOTCS HEKOTOPHIE
OrpaHUYEHUS, OTCYTCTBYIOIINE C OOBLIYHBIMHU TaOMHUIlaMu; 3a MOAPOOHOCTAMU OOPaATUTECH K ONMMCAHUIO
CREATE FOREIGN TABLE.

HN3MmeHeHNWe KIO4Ya pa30HeHus B CTPOKE MOXKET IIPHUBECTH K IIepeMeIleHHI0 €€ B OPYIyI0 CEeKIIHIO,
OTPAaHUYEHUIO KOTOPOI COOTBETCTBYET U3MEHEHHAas CTPOKA.

5.10.2.1. NMNpumep

IMpemmonoxkuM, 4TO MBI cO3maéM 06a3y MaHHBIX [/ OOJIBIIION KOMITAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOAaKK MOPOZKEHOI0 KaXK/bHM JeHb B pa3pe3e
peruoHoB. [lo cyTu HaM HyKHa cilenyomias TabmuIa:

CREATE TABLE neasurenent (
city id int not null,
| ogdat e date not null,
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peakt enmp int,

uni t sal es i nt
)
MEI 3HaeM, 4TO GOJIBIIMHCTBO 3alPOCOB OyOyT paboTaTh TOJNBKO C HAaHHBIMH 3a IIOCJIEOHIO HEeslo,
MeCSHII U1K KBapTaJl, TaK KakK B OCHOBHOM 3Ta TaOmuila HyXKHa O GOPMHPOBAHUS TEKYIIUX OTYETOB OIS
pykoBoacTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCS CTAPBIX HAHHBLIX, MBI PEIIHUIM OCTABISTL HaHHEIE
TOJIBKO 3a 3 mocnemgHux roga. HeHyzKHEIe maHHBEIe MBI OyIeM yOaasTh B Hadajle KaxkOoro Mecsia. B aToi
CUTyalluH MEI MOXX€M HCIIOIb30BaTh CEKIIMOHWPOBaHMWE OJIs YIOBIETBOPEHHUS BCeX HAIMX TPeOOoOBaHUM
K TabiuIile IIoKa3aTeneH.

YT0O6BI HCIIOIL30BATh OEeKJIapaTUuBHOE CEKIIMOHNPOBaHKE B 3TOM CJIy4dae, BEIIIOTHUTE CJIedylollee:

1. CozmaiiTe TabmuIily measur ement Kak CeKIMOHMPOBAHHYIO TaOmuIly c mpenioxeHueM PARTI TI ON BY,
yKa3aB MeToj pa3bueHus (B HameM ciaydae RANGE) ¥ CIMCOK CTONOIIOB, KOTOPEIE OyoyT 0O6pa30BLIBATh
KJII04Y pPa30ueHus.

CREATE TABLE neasurenent (

city id int not null,
| ogdat e date not null,
peakt enp i nt,

uni tsal es i nt

) PARTI TI ON BY RANGE (| ogdate);

ITpu pa3bueHuu IO OUArla30HaAM B Ka4eCTBe KJII04Ua pa30ueHus IIPU KeJTaHUW MOXKHO KCIIOJIE30BaTh
HaboOp M3 HECKONBbKHX CTonOIoB. KoHeWHO, mpu S5TOM CKOpee BCETO YBEJIMYUTCS KOIUYECTBO
CEeKIIWY, W KaxKaas U3 HuX OymeT MeHbIne. M1 HampoTHUB, UCIIOIb30BaHWE MEHBIIET0 YHCJIa CTOJIOIIOB
MOZKEeT IIPUBECTH K MeHee APOOHOMY KPUTEpPHI0 Pa30ueHHs C MEHBIIMM YHCJIOM CEKIMH. 3ampoc,
o6pamrammiics K CeKIIMOHUPOBAHHOM Tabmuile, OyoeT CKAaHMPOBATh MEHBIIIE CEKIINM, eCITH B YCIIOBUH
morcKa pUrypupyroT HEKOTOPHIE UJIX BCe 3TH CTONOIL. Hampumep, B Tabnuile, CEKIIMOHUPYEMOM IO
Iuama30HaM, B KayecTBe KITloua pa30ueHns MOXKHO BEIOpaTh cTONOHEI | ast nane u f i r st nane (B TaKoM
mopsigke).

2. Co3patiTe cekiuu. B onpenenennu KaXXooi CEKITUYM OOJI2KHBI 3aIaBaThCS I'PAHUIIBI, COOTBETCTBYIOIIHAE
MEeTOQy M K04y pa30ueHust POOUTEJIbCKON Tabullbl. 3aMeThTe, YTO YKa3aHUe I'PAHUI], ITPU KOTOPOM
MHOXKECTBO 3HaUeHHM HOBOM CEeKIMU IlepeceKaeTCs CO MHOXKECTBOM 3HaYeHHM B OOHOU WUIIH
HECKOIbKUX CYIIeCTBYIOIMIMNX CEKIUIX, OymeT ommubo9YHEIM. [Ipu TOnEITKE mO0OaBIE€HUS B POOUTEIBCKYIO
TaOIUIly OaHHBIX, KOTOPHIE HE COOTBETCTBYIOT HU OMHOM M3 CYIIECTBYIOIIEH CEKIMH, IPOU30UOET
ommnOKa; COOTBETCTBYIOIINY pa3aesl Hy2KHO 00aBIsITh BPYYHYIO.

Cekmnuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TabmIuIlaMu
Postgres Pro (unu, BO3MOXKHO, CTOPOHHUMU TabnmuilamMu). B 4acTHOCTH, I KaXKIOOM CEKIUU MOZKHO
He3aBHUCUMO 3a7laTh TaOIUYHOE MPOCTPAHCTBO U MapaMeTPhl XpaHEeHUS.

st TaGHI/IH-CeKHI/Iﬁ HEeT HGOGXOJI[I/IMOCTI/I ornpeneidaTe OrpaHn4YeHnsa C YCIIOBHUSAMHU, 3aOa0OIINMNU
T'PDaHHUILEBI 3HaA4YEeHUMH. HY}KHI:IG OrpaHHU4YeHusda CEKIIUM BEIBOOSITCSI HESIBHO M3 ommpenesieHnss I'pPaHUIl
CeKIInH, Korga TpeﬁyeTCH K HUM O6paTI/ITbCH.

CREATE TABLE neasurenent _y2006nmD2 PARTI TI ON OF neasur ement
FOR VALUES FROM (' 2006-02-01") TO (' 2006-03-01");

CREATE TABLE neasurenent _y2006nD3 PARTI TI ON OF neasur enment
FOR VALUES FROM (' 2006-03-01") TO (' 2006-04-01");

CREATE TABLE neasurenent _y2007ml1l PARTI TI ON OF neasur enment
FOR VALUES FROM (' 2007-11-01') TO ('2007-12-01");

CREATE TABLE neasur enment _y2007nil2 PARTI TI ON OF measur ement
FOR VALUES FROM (' 2007-12-01') TO ('2008-01-01")
TABLESPACE f astt abl espace;

77



OmnpeneneHue JaHHBIX

CREATE TABLE neasurenment _y2008nD1 PARTI TI ON OF neasur ement
FOR VALUES FROM (' 2008-01-01') TO ('2008-02-01")
WTH (parall el _workers = 4)
TABLESPACE f astt abl espace;

I1s1 pean3anyy BIIOKEHHOI'0 CEKIIMOHUPOBaHUS yKaxXuTte npennoxenue PARTI TI ON BY B KoMaHIax,
CO3[AloLINX OTOEeJIbHEIe CeKIIUU, HallpuMep:

CREATE TABLE neasurenent _y2006nD2 PARTI TI ON OF neasur ement
FOR VALUES FROM (' 2006-02-01') TO (' 2006-03-01")
PARTI TI ON BY RANGE ( peaktenp);

Korma OymyT co3maHBI CeKIMM heasur enent _y2006n02, maHHBIE, moOaBiisseMble B mMeasur ement
M Tomagalomnye B neasurenent _y2006nD2 (MM OJaHHBIE, HEIOCPEOCTBEHHO moOaBiseMbIe
B neasurenent _y2006n02, ¢ y4YETOM COOTBETCTBHSI OTPAaHUYEHUIO CeKIuu) OydoyT 3aTeM
TepeHamnpaBlieHBl B OOHY W3 BIIOKEHHBIX CEKIIUM B 3aBUCHMOCTH OT 3HauYeHus cTosbia peaktenp.
YKa3aHHBIH KITI0Y Pa30MeHusI MOXKET IIepeceKaThCs C KJII0UOM pa30ueHMs POTUTEeNIsI, XOTS OIPeneiaTh
TPAHUIEI BIOXKEHHOM CEKIIMM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOXKECTBO HAHHBIX, KOTOpPOEe OHa
MIPUHUMAaET, BXOOUIIO BO MHOXKECTBO, [OIIyCKaeMoe COOCTBEHHEIMHU I'DAaHUIIAMH CEKIIMH; CHCTeMa He
IBITaeTCA KOHTPOJIMPOBATh 3TO caMa.

3. Co3pgaliTe B CEKIIMOHMPYeMOM Tabjuile MHOEKC II0 KIIYEeBOMY CTONOIY (MM CTOa0IIaM), a TaKxkKe
mo0kBle IpyTHe HHOEKChl, KOTOPEIE MOT'YT IToHamoOuThes. (MHOeKC mo K4y, CTPOro rOBOPs, CO37IaBaTh
He 00s13aTeNIbHO, HO B OOJILIIMHCTBE CiIy4YaeB OH OymeT mose3eH.) Ilpu 3ToM OymeT aBTOMaTHUYECKH
CO3maH OTHENbHHIM WHOEKC B KaXKOOW CeKIWW, U BCe CEeKIIMH, KOTOphe BhI OyHeTe cOo3maBaThb WA
MIPUCOENUHSTE MO3THEee, TOXKe OYOYT comepKaTh TaAKOHM HHIOEKC.

CREATE | NDEX ON neasur enent (| ogdate);
4.Y6emutech B TOM, 4YTO IapaMeTp KoHurypammu enable partition pruning He BBIKIIOYEH B
post gresql . conf . MHa4e 3ampock He OyAyT ONITHUMU3NUPOBATHCS MOJIZKHBIM 00pa3oM.

B pmamrOM nmpuMepe HaM NnoTpebyeTCs CO3maBaTh CEKLUMIO KaXOBLIM Mecdll, TaK 4TO OBII0 OB pa3yMHO
HamucaTh CKPUIIT, KOTOPHIHM OBl ¢oopMupoBan Tpebyemurii Kon DDL aBTOMaTHU4Y€eCKH.

5.10.2.2. Obcny>xuBaHue ceKuum

OOrryHO HaOOP CceKIuii, 0O0pa30BaHHBEIM HM3HAYAJILHO IIPKM CO3HaHMM TaOJHI], He NOpenInoaaraeTcs
COXpPaHATh HEeW3MeHHHIM. 4Yalne HaoGOpOT, IIJIAHHUPYEeTCS YOaldsaTh CTapble CeKIWM OaHHBIX §
epHuoaInYecKy No00aBIsaTh HOBele. OOHO 13 HauboJiee BaXKHBIX IPEUMYIIIeCTB CeKITMOHUPOBAHUS COCTOUT
MMEHHO B TOM, YTO OHO II03BOJISIET MPAKTHYECKH MOMEHTAJILHO BHIIIOIHATL TPYOOEMKHE OIlepalluH,
U3MEHsISI CTPYKTYPY CeKILui, a He pU3uUYecKu mepeMelras 0onbiirne 00bEMEI MaHHEIX.

Cawmeblit Terkuil crocob yaanauTh cTaphle JaHHble — IIPOCTO YOAJIUTh CEKIUNI0, CTABIIYI0 HEHYKHOM!:
DROP TABLE neasur enment _y2006n02;

Tak MOXKHO yOaJIuTh MUJUIMOHE 3aIIMCel Topa3mo ObICTPee, YeM YOAISATh UX 110 OMHOM. 3aMeTbTe, OJHAKO,
4YTO IpUBeOEHHAas BHIIIE KOMaHOa TpebyeT ycTaHOBIeHUsT 6J10KupoBKu ACCESS EXCLUSI VE.

Emé omumH yacTto 6ojiee MPEeOIOYTHTENIbHBIM BapMaHT — yOpaTh CEKIIMI0 M3 TJIaBHOW TaOIMIIEI, HO
COXPAaHUTh BO3MOXKHOCTEL 00paIllaThCs K Hel KaK K CaMOCTOSITeNIbHOI Tabulie:

ALTER TABLE measur enment DETACH PARTI TI ON nmeasur enment _y2006n0D2;

ITpu aTOM MOXKHO OymeT mpomoIKaTh paboTaTh C HaHHBEIMH, TOKa Tabiulla He OyneT ynaneHa. Hanpumep,
B 9TOM COCTOSTHUY OYE€Hb KCTAaTH OymeT cIesiaTh PE3ePBHYI0 KONUIO JAaHHBIX, UCHOJIB3ysT COPY, pg dump
Ui nmopgoOHBIE CpencTBa. BO3MOXKHO, 3THM [aHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTHU B
KOMIAKTHHBIH (popMaT, BEIIOJIHUTE APYTYI0 06PabO0TKY MIIM HOCTPOUTDH OTYUETHI.

AHanOru4YHBEIM o6pa30M MOZKHO JIOG&BJ'[HTI: HOBYIO CEKIUIO C OaHHBIMH. MBI MOXKeM co3aaTh IIYCTYIO
CEKIIUIO B TJIaBHOU Ta6m/1ue TaK 2K€, KaK MBI CO3aBaJIi CEKIITUN B NCXOOHOM COCTOAHHUHU OO 3TOIO:

CREATE TABLE neasur enent _y2008nD2 PARTI TI ON OF neasur enment
FOR VALUES FROM (' 2008-02-01') TO ('2008-03-01")
TABLESPACE f astt abl espace;
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A mHorma ymoOHee co30aTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH U COejlaTh €€ IIOTHOIIeHHOHN CeKIuen
mo3xe. ITpu TakoM mogxone JaHHEIe MOXKHO OyIeT 3arpy3uTh, IPOBEPUTH U Ipeodpa30oBaTh A0 TOTO, KaK
OHH TIOSIBSITCS B CEKITMOHMPOBAHHOM TabmuIe:

CREATE TABLE neasur enent _y2008n0D2
(LI KE nmeasurenment | NCLUDI NG DEFAULTS | NCLUDI NG CONSTRAI NTS)
TABLESPACE f astt abl espace;

ALTER TABLE measur ement _y2008n02 ADD CONSTRAI NT y2008nm02
CHECK ( |ogdate >= DATE '2008-02-01' AND | ogdate < DATE ' 2008-03-01' );

\ copy neasurenent _y2008n02 from ' measurenent y2008nD2'
-- possibly sonme other data preparation work

ALTER TABLE neasurenent ATTACH PARTI TI ON nmeasur enent _y2008nm02
FOR VALUES FROM (' 2008-02-01') TO ('2008-03-01" );

[Tpexne yeMm BHIIONIHATE KOMaHOy ATTACH PARTI Tl ON, pekoMeHaOyeTcs co3gaThk orpanndernue CHECK B
IpucoenuHsIeMoN TabJuile, COOTBETCTBYIOIee 0XKUAaeMOMYy OT'PaHMYEHUI0 ceKuuu. bnaromaps sTomy
CUCTeMa CMOXKEeT He CKaHMpOBaTh TaOIUIly IJig IPOBEPKU HEABHOTO OTPAaHUYEHUS CeKIuu. be3 3toro
orpanudenus CHECK TabGnully HyKHO OyeT TPOCKaHUPOBaTh U YOEeIUTHCS B BHIIIOJTHEHUN OTPaHUYEHUS
ceknuu, ymepxkuBasi OMOKMPOBKY ACCESS EXCLUSI VE B pomutenbckoit Tabmnuile. [Tocie BBIIOITHEHUS
koMaHOsl ATTACH PARTI TI ON 3TO cTaBIillee HEHYXKHBIM orpaHudyeHue CHECK mpu KelaHUU MOZKHO
YHOaIuTh.

Kak roBopuioch BHIIIlE, B CEKIIMOHUPOBAHHBLIX TabONIMIaXx MOXKHO CO3[aBaTb WHIOEKCH, W OHU OymyT
aBTOMATUYECKHU IIPUMEHSITLCS KO BCel mepapxuu. ITO 04eHb YOOOHO, TaK KaK UHIEKCUPOBAThCSI OyOyT
He TOJBKO BCe CYIIECTBYIOIINWEe CeKIIUM, HO U JII00Oble CEeKIIUM, co3gaBaeMble B OynmymeMm. Ho ecTh omHO
OorpaHMYeHVe — TaKOW CEKIMOHMPOBAHHBIN HHOEKC HEeJb3sl COo3haTh B HeOJIOKUPYIOLIeM pexkume (C
yKazaHueM CONCURRENTLY). YToO6H He JOIyCTUTD OJIOKUPOBKHY Ha AOJITO€ BPEMS, [JIsI CO3IaHusI UHIEKCca
B CaMO¥ CEKIIMOHMPOBAHHOM TabIuIle MOXKHO MCHOJIb30BaTh KoMaHay CREATE | NDEX ON ONLY; Takoi
uHIeKC OyoeT moMedeH Kak Hepabo4uul, u oH He OymeT aBTOMATUYEeCKY IPUMEHEH K CeKIUsIM. MHIeKCh
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh C yKazaHmeM CONCURRENTLY, a 3aTeM npucoeduHuUMb UX K
UHIEKCY POOUTENS, UCIIOIb3ys KoMaHay ALTER | NDEX .. ATTACH PARTI Tl ON. Ilocrne TOro Kak HHOEKCEI
BCEX CEeKLMU OyOyT IPHUCOEOUHEHH K POOUTENIbCKOMY, IOCIIEOHUM aBTOMaTHYEeCKHY ITepeiaeT B pabouee
coctosHme. Hanpumep:

CREATE | NDEX neasur enent _usls_idx ON ONLY neasurenent (unitsales);
CREATE | NDEX neasur enent _usl s 200602 _i dx
ON neasur enment _y2006n02 (unitsal es);

ALTER | NDEX neasur enent _usl s_i dx
ATTACH PARTI TI ON neasur enent _usl s _200602_i dx;

OTOT IPUEM MOKHO TPUMEHSTH U ¢ orpanmdeHusmMu UNI QUE u PRI MARY KEY; 151 HUX MHIEKCH CO371aloTCs
HesIBHO [IpU CO30aHuu orpaHudenuvs. Hanpuwmep:

ALTER TABLE ONLY mneasurenent ADD UNI QUE (city_id, |ogdate);

ALTER TABLE neasur enent _y2006n02 ADD UNIQUE (city_id, |ogdate);
ALTER | NDEX measurenent _city_id_| ogdate_key
ATTACH PARTI TI ON nmeasur enent _y2006n02_city_id_| ogdat e_key;

5.10.2.3. OrpaHu4yeHus
C CEKIIMOHNUPOBAHHBIMHU Ta6J‘II/II_IaMI/I CBs3aHHI CIIEOYIOIIYE OTPaHUYEHUA:

* Henb3s co3maTh OrpaHH4YeHHNe-UCKIIIDUEeHNe, OXBaThIBalolllee BCe CEeKIITNK; MO2KHO TOJIBKO mo0aBUTH
He3aBHCHMEIE OT'PDaHNYE€HHNs B KaXKOYI0O OTOEJIBHYIO CEKILIUIO.
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Ol"paHI/I‘-IeHI/IH YHUKAJIBHOCTHU B CEKIIMOHUPOBAHHBIX Ta6J'II/I].[aX OOJIZKHEI BKJIIO4YATh BCE CTOJ'I6LIBI
KJII04Ya CEKIIMOHUPOBAHU. 310 Tpe6OBaHI/Ie 00BsICHSIETCS TéM, 9TO Postgres Pro moxert
obGecrieynBaTh YHUKAJIBHOCTB TOJIBKO B OTHEJIBHBIX CEKLIUAX.

Taxk Kak B CEKIIMOHUPOBAHHBIX TaGJ’II/II_IaX IIEPBUYHEIE KJIIOUU HE IIOOOEePXKUBAIOTCA, Ha
CEKIIMOHNPOBAHHEBIE TaGHI/II_IbI He MOI'YT CCHIJIQaThECA BHEIIHNE KIIIOYH. (CchrinKu Ha BHEIIHUE KITIOYHU
Opyrux TaGTII/IIJ; U3 CEKIMOHUPOBAHHBIX TaﬁJII/II_[ HOJI)Iep}KI/IBaIOTCH.)

Tpurreps BEFORE RONTIpH HEOOXOOUMOCTH MOJIZKHBI OITPEeNeIsaThCS B OTOEILHEIX CeKITUIX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

CwMelBaHUe BPEMEHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OJTHOM nepeBe CEeKIMOHUPOBAHUA HE
OOIIyCKaeTCd. Takum o6pa30M, €CJIn CeKIMOHUPDOBaHHAasA Ta6nnua IIOCTOAHHANA, TAKHUMH 2K€ NOJIZKHEBIL
OBITH €€ CeKIInH; C BDEMEeHHBEIMHU Ta6J'II/I].[aMI/I aHaJIoTru4HO. B ClIydae C Bp€eMEeHHBIMU OTHOIIEHUAMUA
BCe TaGJ’II/IHLI nepeBa CEKIMOHUPOBAHUWA OOI2KHEBL OBITE U3 OOHOT'O CeaHcCa.

5.10.3. Peanu3aumsa ¢ McnoJib30BaHMEeM HacsienoBaHusA

XOoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIe3HO BO MHOTHX dYaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTENbCTBa, TpeOylomue Oosee THOKOro 1moaxoma. B aToM  ciydae
CEeKIIMOHNPOBaHME MOXKHO pP€aJIn30BaTh, MIPHMMEHHUB MEXaHMN3M HaCJieJOBaHUA TaGJ'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGI‘/JI, Hellognoep2KNuBaeMBIX IIPKU OE€KJIaPaTHUBHOM CEKIIMOHNWPOBAHWNHK, HAIIPDUMEDP:

IIpu geKIapaTUBHOM CEKIIMOHHPOBAHMWHU BCE CEKIIMH [OJIXKHBI MMETb B TOYHOCTH TOT XKe Habop
CcTOJIOIOB, YTO U CEKIIMOHHpPYyeMasi Tabiulla, TOoraa Kak oOBIYHOEe HacjieJoBaHue TaOIHIl JOIIyCKaeT
HaJIM4Ke B MOYEePHHUX TaOJIMIlaX MOIOTHUTEILHEIX CTOIOIIOB, OTCYTCTBYIOIIUX B POOUTENIE.

MexaHU3M HacjiegoBaHus TaOIuiL IIogoepzxKruBaeT MHOXKECTBEHHOE HaCllegOBaHUe.

C OEeKJIapaTUuBHBEIM CEKIIMOHHUPOBAHMEM IIOOOEPZ2KKUBAETCA TOJIEKO p8361/IeHI/Ie IIO CIIMCKaM, I10
ouana3oHaM U II0o Xellly, Torza Kak c HacjlenoBaHMeM TabIui] JaHHble MOXKHO pPa3nessiTh 110
11000My KpUTEepUIo, BEIOpaHHOMY IToNib30BaTeneM. (OfHAKO 3aMeThTe, YTO eCJId UCKIII0YeHue 110
OTPaHUYEHUIO He MO3BOJIIET 9(PHEKTUBHO YCTPAHATh AOUEPHUE TaOIUIIBE M3 IIJIaHOB 3allPOCOB,
MTPOU3BOOUTEJIFHOCTD 3aIIPOCOB OYIEeT OUYeHb HU3KOM.)

II71sT HEKOTOPHIX OIlepalluii C MeKIapaTUBHEIM CEeKIIMOHUPOBaHUeM TpebyeTcs 6ojiee CUIbHAS
OJIOKMPOBKA, YeM C MCIIOIb30BaHKeM HacliemoBauus. HanpuMep, jis moOaBIeHNUS UITH YOAIeHUs
CEeKITUH M3 CeKIIMOHUPOBAHHOM TaOIUIIEI TPeOyeTC sl YCTaHOBUTDL OITOKUPOBKY ACCESS EXCLUSI VE B
POOUTENIbCKOM TabIuile, TOTma Kak B ClIy4yae ¢ OOBIYHEIM HaC/IeOBAaHUEM [OCTATOYHO GIOKHPOBKHU
SHARE UPDATE EXCLUSI VE.

5.10.3.1. Npumep

Bocmonb3yeMcsi OITHCaHHOM paHee HeCeKIIMOHMPOBAHHOM Tabiuliel neasur enent . YToOb peann3oBaTh
CEKIIMOHMPOBaHUeE C UCIIOJIb30BAaHUEM HacCJIelOBaHM S, BLITIOJTHUTE CIIeOVIOLINe OeMCTBUS:

1. Co3maiiTe «TrmaBHYIO» TAaOIUITy, OT KOTOPOM OyOyT HacleaoBaThCs BCE «I0oYepHUe» Tabmullel. I maBHas

Tabnuila He OymeT comep’kaTh maHHBe. He ompepensiiTe B HeW HUKaKWe OTPAHUYEHUS-TIPOBEPKH,
€CJI¥ TONMBKO BH HE HaMEPEHH TPUMEHUTD UX BO BCEX MOYepHUX Tabnuuax. Takke HE UMEEeT CMBICTA
OTIPENENISATh B HEM KaKue-Tn00 MHOEKCH UJTH OTPAaHNYEHU ST YHUKATbHOCTH. B HallleM mpuMepe TTaBHOU
Tabnuuei OygeT measur enent Co CBOMM M3HaYaJIbHBIM OIIpefeIeHUEM.

. Co3pgaiiTe HECKOJILKO «I0OYEepHUX» TaOIull, YHACIea0BaB UX BCe OT riaBHOM. OOBIYHO B TAKUX TaOIMIIaX

He OyOeT HUKaAKUX OOIOIHUTENLHEIX CTOOIIOB, KpOMe yHacjlemoBaHHBLIX. Kak M ¢ meKjlapaTUBHBIM
CEeKIIMOHUPOBaAHUEM, 3TU TAOJMUIILI BO BCEX OTHOIIEHUSX OymyT oObIuHBIMU Tabmuilamu Postgres Pro
(1M CTOPOHHUMM TaOIUIlAMM).

CREATE TABLE neasur enment _y2006n02

() IINHERI TS (rneasurenent);
CREATE TABLE neasur enent _y2006n03 (

| NHERI TS (measurenent);

~— —

CREATE TABLE neasurenent _y2007nill () |INHERI TS (neasurenent);
CREATE TABLE neasurenent _y2007nil2 () |INHERI TS (neasurenent);
CREATE TABLE neasurenment _y2008n01 () |INHERI TS (neasurenent);

. HOGaBbTe B DJo4YepHue T8.6JII/II_U:>I HeIlIePEeKPHIBAKINNECa OI'PaHUYEHUd, OIIpenesidiolre OOIIyCTUMEIEe

3HAYEeHUS KIo4Yel OJIsI KaxKOou U3 HUX.
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TunrYHBEIE TPUMEPH TAKUX OTPAHUYEHUH:

CHECK ( x = 1)

CHECK ( county IN ( 'Oxfordshire', 'Buckinghanshire',

CHECK ( outletID >= 100 AND outletID < 200 )

"Warwi ckshire' ))

Y6enurecr B TOM, UTO OrpaHWYEHUS HE IIEPECEKAIOTCsAd, TO €CTh HUKaKWe 3HAYEeHMWs KJIo4Ya He
OTHOCSITCSI Cpa3dy K HECKOJIbKUM modepHuM Tabnunam. Hampumep, 9acTo OOIyCKaOT TaKyio OMHUOKY

B OIIpeneyIeHUuHU NHualla30HOB:

CHECK ( outlet! D BETWEEN 100 AND 200 )
CHECK ( outlet! D BETWEEN 200 AND 300 )

910 He OymeT paboTaTh, TaK KakK HESICHO, K KaKOM JoYepHel Tabnuile JOIKHO OTHOCUTHCS 3HAYEHUE

200.

IMouyepHue TaGIUIIEL Ty4lle OyIeT Co30aTh CIeAyIIMNM 00pa3oM:

CREATE TABLE neasur ement _y2006n02 (

CHECK ( | ogdate >= DATE ' 2006-02-01' AND | ogdate < DATE ' 2006-03-01' )

) INHERI TS (neasurenent);

CREATE TABLE measur enent _y2006n03 (

CHECK ( | ogdate >= DATE ' 2006-03-01' AND | ogdate < DATE ' 2006- 04-01' )

) INHERI TS (neasurenent);

CREATE TABLE neasurement _y2007nll (

CHECK ( | ogdate >= DATE ' 2007-11-01' AND | ogdate < DATE '2007-12-01" )

) INHERI TS (neasurenent);

CREATE TABLE neasur ement _y2007nil2 (

CHECK ( | ogdate >= DATE ' 2007-12-01' AND | ogdate < DATE ' 2008-01-01" )

) INHERI TS (neasurenent);

CREATE TABLE neasur ement _y2008n01 (

CHECK ( | ogdate >= DATE ' 2008-01-01' AND | ogdate < DATE ' 2008-02-01' )

) INHERI TS (neasurenent);

. [Ing KaXXaoi moyepHewd TaGaIuIlbl CO3AalTe MHAEKC 0 KITF0YeBOMY CTOJIOIY (MU CcTONOIIaM), a TakKkKe

mo6ble APYTHEe UHOEKCH [0 CBOEMY YCMOTPEHHUIO.

CREATE | NDEX measur enent _y2006n02_| ogdat e
CREATE | NDEX measur enent _y2006n03_| ogdat e
CREATE | NDEX measur enent _y2007nill_| ogdat e
CREATE | NDEX measur enent _y2007nil2_| ogdat e
CREATE | NDEX measur enent _y2008n01_| ogdat e

ON
ON
ON
ON

ON

measur ement _y2006n02
measur ement _y2006n03
measur ement _y2007nl1
measur ement _y2007nl2
measur ement _y2008n01

.Mb1 xoTuM, dYTOOBI HaIlle OPUIOXKEHWE MOTJI0 cKa3aTb | NSERT | NTO
OaHHBIE OKa3aJIuCh B COOTBETCTBYIOIEH modYepHeld Tabnwuile. MBI MOKeM HOOUTHCS 3TOro, mOOaBUB
TTOOXOOSIIIYI0 TPUTTEPHYIO QYHKIIMIO B TJIaBHYI0 Tabnuiy. Ecnu ganHBIE Bcerma OymyT moOaBiIsiTbCS
TOJIbKO B IIOCJIEJHIOI0 NOYepPHIO0 Tabiuiy, HaM OyeT HOCTaTOYHO OYeHb IPOCTON QyHKIMU:

CREATE OR REPLACE FUNCTI ON nmeasurement _i nsert _trigger()

RETURNS TRI GGER AS $$

BEG N
I NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);
RETURN NULL,;

END;

$$

LANGUACE pl pgsql ;

Co3pmaB 9Ty QPYHKIINIO, MBI CO30aOUM BHI3LIBAIOIINN €€ TPUTTED:

(1 ogdat e);
(1 ogdat e);
(1 ogdat e);
(1 ogdat e);
(1 ogdat e);
nmeasurement ... Hu
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CREATE TRI GCGER i nsert _neasurenent _tri gger
BEFORE | NSERT ON measur enment
FOR EACH ROW EXECUTE FUNCTI ON nmeasurement _i nsert _trigger();

MBI OONKHBI MEHSTH ONpedeneHue TPUTTEPHOM (QYHKUIWM KaxKObIM MecsI], 4TOObHl OHa Bcerda
yKa3blBajla Ha TeKyIIylo godyepHIoio Tabnuity. OnpepeneHue caMoOro TPUITepa, OOHAKO, MEHSThH He
TpebyeTcs.

Ho MBI MOXKeM Takke chesiaTh, YTOObI CepBep aBTOMATHYECKW HAXOOWJ MOYEPHIOI Taluily, B
KOTOPYI0 HYKHO HANPaBUTb HO0ABISEMYI0 CTPOKY. [Jisi 9TOro HaMm moTpebyeTcst Gojmee ClIoXKHAs
TpUrTepHas QYHKIIUSI:

CREATE OR REPLACE FUNCTI ON neasurenent i nsert _trigger()
RETURNS TRI GGER AS $3%
BEG N
IF ( NEWI ogdate >= DATE ' 2006-02-01'" AND
NEW | ogdat e < DATE ' 2006-03-01' ) THEN
I NSERT | NTO neasur enent _y2006n02 VALUES (NEW *);
ELSIF ( NEW I ogdat e >= DATE ' 2006-03-01' AND
NEW | ogdat e < DATE ' 2006-04-01' ) THEN
I NSERT | NTO neasur enent _y2006n03 VALUES (NEW *);

ELSIF ( NEW I ogdat e >= DATE ' 2008-01-01' AND
NEW | ogdat e < DATE ' 2008-02-01' ) THEN
I NSERT | NTO neasur enent _y2008n01 VALUES (NEW *);
ELSE
RAI SE EXCEPTI ON
"Date out of range. Fix the neasurenment _insert _trigger() function!';
END | F;
RETURN NULL;
END;
$$
LANGUAGE pl pgsdl ;

Omnpepnenenue TPUITepa OCTAETCS MPEXKHUM. 3aMeTbTe, YTO BCe yCIOBUSA | F OONMXKHELI B TOYHOCTH
oTpaxaTh orpanudeHusi CHECK COOTBETCTBYIOIINX OOUYEPHUX TAOIHII.

XoTs 3Ta Q)YHKLII/IH CJIOKHEe€e, 94eM BaPHUAHT C OOJHUM TEKYIIINM MeCsleM, eé He HpI/II[éTCH TaK 49aCToO
MOJZ[I/I(bI/ILII/IpOBaTI:, TaK KaK BETBHU YCJ'IOBI/Iﬁ MOZKHO JIO6aBI/ITI> 3apaHee.

IIpumeuaHnue

Ha mpakTuke OymeT jydlle cHaudaja IIPOBEPSTh YCJIOBUE [JIS MOCIegHEelN modyepHel TabJIMIIH,
€CJI¥ CTPOKM H00aBJISAIOTCSA B HEE Ualle BCEro, HO [JIsi IPOCTOTHl MBI PACIIONIOXKUJIU ITPOBEPKU
TpUIrrepa B TOM e IIOpPSAAKe, YTO U B APYTUX pparMeHTax Koda OJIs 3TOTO0 IIpuMepa.

[pyroit cnoco® mepeHampaBieHUs HOOABISEMBEIX CTPOK B COOTBETCTBYIOUIVIO HOYEPHIOI TaOIUIly
MOJKHO peajin30BaTh, ONPENEIUB OJIs TJIaBHOM TaOIUILI He TPUTTED, a paBuia. Hampumep:

CREATE RULE neasurenent _i nsert_y2006nD2 AS
ON I NSERT TO nmeasur enment WHERE

( logdate >= DATE ' 2006-02-01'" AND | ogdate < DATE ' 2006-03-01" )
DO | NSTEAD

| NSERT | NTO neasur enment _y2006n02 VALUES ( NEW *);

CREATE RULE neasurenent i nsert_y2008nmD1 AS
ON I NSERT TO nmeasur enment WHERE
( logdate >= DATE '2008-01-01'" AND | ogdate < DATE '2008-02-01"' )
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DO | NSTEAD
I NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);

C mpaBuilaMu CBSI3aHO ropa3mo O0JTbIlle HAKJIaIAHBIX PACXOM0B, YEM C TPUTTEPOM, HO OHU OTHOCSITCST K
3aIpocy B IIeJIOM, a He K KaX[o# cTpoke. [1o3TomMy 3TOT crioco® MOKeT OBITh 60JIe€ BEIUTPHIIITHEIM TPU
MaccoBOM mobaBieHUM JaHHbIX. OJHAKO B OOJBITMHCTBE CIIy4YaeB TPUTTEPH OymyT paboTaTk OBICTPEE.

YutuTe, 4To KOMaHga COPY urHOpUpPyeT IIpaBuiia. ECiu Bel XOTUTE BCTaBUTh JaHHEIE C ITOMOMIbI0 COPY,
BaM IIPUOETCS KOIUPOBATh UX CPa3y B HYXKHYIO HOYEPHIOI TabIUITy, a He B IrllaBHYyI0 Tabsuily. C gpyrou
CcTOpOHEI, COPY HE OTMEHSIET TPUTTEPHI, TAK YTO C TPUTTEPAMHU BhI CMOZKETE MCIIOIb30BATh €€ OOBIYHEIM
obGpas3oM.

Emé omuH HeOmoCTaTOK MHOOXOHa C IIpaBUJIaMM CBsJ3aH C HEBO3MOXKHOCTBIO BBHIAATH OIIUOKY, €CIIHU
mobGaBiisieMasi CTPOKa He IMoAnafgaeT HU IO OOHO U3 IIPaBUJI; B 3TOM CJIy4dae JaHHBIE IIPOCTO MOIaayT
B I'JIaBHYIO TaOIuIy.

6. YOeguTech B TOM, 4UTO TIapaMeTp KoHurypamuu constraint exclusion He BBHIKIIOYEH B
post gresql . conf. B mpoTuBHOM cnydae modepHHEe TaOIHUIIBI MOTYT CKAaHMPOBATHCS, KOT{a 3TO He
TpebyeTcs.

Kak y»Xe MOXKHO TIOHSATh, AJIS peanu3alliy CIOXKHOM Mepapxuu Tabiauil MoxkeT moTrpeboBaThbcsi DDL-
KOI 3HAYWTEeIbHOTO O0bEMa. B maHHOM mpuMepe HaMm TOTPeOyeTcs CO37aBaTh MOYEPHIOD TabmuIry
KaXXIOHIM MEeCSI], TaK 4TO OBbI0O OB pa3yMHO HANMCAaTh CKPUNT, GopMupyroimii Tpebyembiir kom DDL
aBTOMAaTUYECKH.

5.10.3.2. O6cny>xuBaHue Tabnmul, CEKLMOHUPOBAHHbIX Yepe3 HacsleanoBaHue

Y1068 OBICTPO YOAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO0 HEHYKHOM MOYEPHIO TalJIuIIy:
DROP TABLE neasurenent _y2006n02;

YTOoOH yOamuTh QOYEPHIOI TAOMHIY M3 MepapxXuy HacIedoBaHUs, HO COXPAHUTh K HEH AOCTYH KakK K
CaMOCTOATENLHOHA Tabiulie:

ALTER TABLE neasur enent _y2006n02 NO | NHERI T measur enent ;

YT006B!I HOOABUTH HOBYIO TOYEPHIO TAOMUITY IOJIsI HOBHIX MAHHBIX, CO3aliTe MYyCTYIO JOUYEPHIOI TabIuITy
TakK e, KakK 00 3TOT0 COo3[aBaid HadyaJlbHbIE:

CREATE TABLE rneasur enent _y2008n02 (
CHECK ( | ogdate >= DATE '2008-02-01' AND | ogdate < DATE '2008-03-01' )
) INHERI TS (neasurenent);

Mo2KHO TakXe C037aTh HOBYIO TabOIUIly U HAIIOJTHUTL €€ NJaHHLIMU [0 HoOaBJIeHUS B MepapXuio TabJIuil.
9TO IMO3BOJIUT 3arpy3uTh, IPOBEPUTL U IPHU HEOOXOOUMOCTH NpeobOpa3oBaTh AAaHHBIE OO TOT0, Kak
3amlpoCH K T'JTaBHOM TabIuIle CMOTYT UX YBUIETD.

CREATE TABLE neasur enent _y2008n02
(LI KE nmeasurement | NCLUDI NG DEFAULTS | NCLUDI NG CONSTRAI NTS) ;
ALTER TABLE neasur enent _y2008n0D2 ADD CONSTRAI NT y2008n0D2
CHECK ( | ogdate >= DATE ' 2008-02-01' AND | ogdate < DATE '2008-03-01"' );
\ copy neasurenent _y2008n02 from ' measurenent y2008nD2'
- - HEHHHHRE HHARHHHARRHHTR HHHRRRHHSR AR
ALTER TABLE neasur enent _y2008n0D2 | NHERI T nmeasur enent ;

5.10.3.3. OrpaHu4yeHun

C peanu3aliel CeKIIMOHUPOBAHUS Yepes3 HacjleJOBaHHEe CBSI3aHHI CIIeOYIOIIUe OrPaHUuYeHUS:

e CucremMa He MOXKET IIPOBEPUTL dABTOMATHUY€E€CKHU, SABIIAIOTCA JIX BC€ OrPDAHNYEHUA CHECK B3auMHO
HCKIIIOYaIOIITMMHA. HOSTOMy Oe3omacHee 6YJZ[GT HaITMCaTh U OTJIQOWUTH KOO OJIA (I)OpMI/IpOBaHI/ISI
OOYEepHUX TaﬁJ’II/IH U CO3MaHUs U/UNN U3MEHEHHUS CBSI3aHHBIX 06'beKTOB, 4YeM OeJjilaThb 3TO BPYYHYIO.

» Tloka3aHHBIE 37IECH CXEMBI TOAPA3yMEBAIOT, YTO KJIIOYEBOM CTONOEI] (MK CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJTM MEHSIETCS He HaCTOJIbKO, YTOOBI CTPOKY HOTPE60OBAIOCh IEPEHECTH B
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OPYTYIO CeKIui. Ecitu 2Ke mMOnbITaThCsI BEIIOJIHUTD TaKo# omepaTtop UPDATE, mpou30uméT omubKa
¥3-3a HapylIeHus orpanndenus CHECK. Ecniu Bam Hy>KHO 00pab0oTaTh U TAaKWe CIIydau, BBl MOXKETE
YCTQHOBUTH MMOOXOOSIINE TPUTTEPH Ha 00HOBIEHNE B HOUYEPHUX TabIMIax, HO 3TO eme GOoJIbIne
YCJIOKHUT yIIpaBjIeHNWe BCel KOHCTPYKIUEN.

e Ecnu Bo BeIMOJTHsSIETE KOMaHabl VACUUMunu ANALYZE Bpy4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3aIycKaTh i KaXKIOou modepHel Tabiuuel B oTHenbHOCTH. KoMaHna

ANALYZE neasur erent ;
o6paboTaeT TONMBKO TIaBHYIO TaOIUILY.

* Omepatopsl | NSERT ¢ npemoxerusimu ON CONFLI CT ckopee Bcero He 6ynyT paboTaTb 0KUAAEMBIM
o6pa3oM, Tak Kak merctBrue ON CONFLI CT mpegmpHrHUMAETCS TOJIBKO B ClTyYae HapyIleHUN
YVHUKaAJIBHOCTHU B YKa3aHHOM IeJIeBOM OTHOIIIEHUHU, a He ero JOYEePHUX OTHOIIEHUSIX.

e [l HampaBJIeHUS CTPOK B HYKHBIE IOYEPHUE TAOIUIILI ITOTPEOYIOTCS TPUTTEPHI UIX ITPaBHUIIa,
€CJIH TOJIPKO MPUJIOZKEHNEe He 3HAaeT HeIIOCPEICTBEHHO O CXeMe CEeKIIMOHupoBaHus. Pa3dpaboTaTs
TPUTTEPHI MOZKET OBITH OBOJIPHO CJIOKHO, ¥ OHHM OynyT paGoTaThk ropa3mo MemJjieHHee, YeM
BHYTPEHHEEe pacupefeeHne KOPTeXKel Mpu OeKIapaTUuBHOM CEKIIMOHUPOBaHUH.

5.10.4. YcTpaHeHue CeKuum

YcmpaHeHue cekyuil — 3TO IPpUEM ONITUMUIAIUY 3aIIPOCOB, KOTOPHIN YCKOPsIeT paboTy C eKIapaTUBHO
CEeKIIMOHUPOBaHHLIMU Tabnuilamu. Hampumep:

SET enabl e_partition_pruning = on; - - H# HEHBHHAHH
SELECT count (*) FROM neasur enent WHERE | ogdate >= DATE ' 2008-01-01';

Be3 ycTpaHeHusI CeKIUH MOKa3aHHBLIN 3aIllpoC AOJXKeH OymeT IPOCKAaHWPOBATh BCE CEKUUU TabOIHITHI
nmeasur enent. Korga ycTpaHeHHe CeKIUM BKIIIOYEHO, MJIAaHMPOBIIUK pacCMaTpPHBaeT OIpefesieHue
KaXK[Oo¥ CEeKIMU U MOXKET 3aK/II0YUTh, YTO KaKyI0-TU00 CEKIIMI0O CKAHUPOBATh HE HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOMINX IIpemIoxkennio WHERE B 3amrpoce. Korpia mjaHUPOBITUK MOXKET
cOesiaTh TaKOU BHEIBOM, OH HCKIIIOYaeT (ycmpaHsaem) CeKIUIo U3 IjlaHa 3ampoca.

Ucnone3ysa komauny EXPLAIN u mapaMmeTp KoHburypaiuu enable partition pruning, MoXHO yBUOETH
OT/INYME IIJlaHa, M3 KOTOpPOro OBIIM yCTPaHEHB CEKIWW, OT IUIaHa 0e3 ycTpaHeHusi. TUIUYHBIN
HEONTUMHW3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTyparuu Tabauisl OyoeT BEITISAETh TaK:

SET enabl e _partition_pruning = off;
EXPLAI N SELECT count (*) FROM neasur enent WHERE | ogdat e >= DATE ' 2008-01-01';
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 wi dt h=8)
-> Append (cost=0.00..181.05 rows=3085 wi dt h=0)
-> Seq Scan on neasurenent_ y2006n0D2 (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on neasurenent_ y2006n0D3 (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seq Scan on neasurenent_ y2007nll (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seq Scan on neasurenent y2007nl2 (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seq Scan on neasurenent_ y2008nD1 (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

B HEKOTOpPHIX MM BCEX CEKIMSAX MOXKET IIPUMEHSTLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpPOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHAas HOes IpHMepa B TOM, UTO [AJIS VOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHPOBATh CTaphle CeKIuu. M Korma MEBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4YaeM
3HAYUTENIbHO Goiee 3¢ GEeKTUBHEBIN MJIaH, JAIOIINNA TOT XKe pe3yJsbTarT:

SET enabl e_partition_pruning = on;
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EXPLAI N SELECT count (*) FROM neasurenment WHERE | ogdat e >= DATE ' 2008- 01-01';
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 wi dt h=8)
-> Append (cost=0.00..36.21 rows=617 w dt h=0)
-> Seq Scan on neasurenent_y2008n0D1 (cost=0.00..33.12 rows=617 w dt h=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXAHU3M YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDaHUYE€HUA, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4yne MHIOEKCOB. HOQTOMY omnmpenesidaTe MHOEKCHEL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaThb MHIOEKC MOJid OHpGJIGJ'IéHHOI:I CEeKIuM1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKIINu (MeHBH_Iy'IO UuJin 6OJ'ILI_HYIO), II0 BalllUM IIPEOCTaBJIEHUAM, 6y'JIYT CKaHUPOBATh 3alIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOekKC GYJIGT II0JIE3€H B IIEPBOM CJIy4dae, HO He BO BTOPOM.

YcTpaHeHUe CEKIIUM MOXKET IIPOHU3BOOUTHCS He TOJIBKO IIPH IJIaHUPOBAaHUM KOHKPETHOT'O 3amlpoca, HO
¥ B IIPOIIECCE €ro BHIIOJIHEHHUs. biaromapss 9TOMy MOXKeT OBITh yCTPaHEHO OOIbIlle CEeKIIWH, Korma
YCJIOBHEIE BEIpaXXKeHWUsI COOepXKaT 3HaueHUsl, HeU3BEeCTHEIE BO BpeMd IIJIaHWPOBAHUS; HallpUMeEp, 3TO
MOT'yT OBITH ITapPaMETPHI, OTIPeeIEHHBIE ollepaTopoM PREPARE, 3HaYeHU S, IOJTy4aeMble U3 IOO3alIPOCOB,
UM IlapaMeTpu30BaHHBIE 3HAYEHUS BO BHYTPEHHEN CTOPOHE COEOUWHEHUS C BJIOKEHHBIM ITHKJIOM.
YcTpaHeHUe CEKIIUM B ITPOIIECCE BHIIIOJIHEHMA 3allpoCca BO3MOIKHO B CJIeyIOIie MOMEHTH BpeMEHU:

* Bo BpeMs IOATOTOBKY IIJIaHa 3amnpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTHIBA
3HAYEHUs TapaMeTpPOoB, U3BECTHRIE TIPU MOATOTOBKE BHITIOJTHEHUS 3anpoca. CeKluu, yCTPpaHEHHBIE
Ha 9TOM 9Tarle, He 6ynyT BUOHEL B BeIBojie EXPLAI N unu EXPLAI N ANALYZE. Ux ob111iee KOJIM4YECTBO
MOZKHO ONPEefesiuTh 110 CBOUCTBY «Subplans Removed» B BeiBome EXPLAI N.

* B mporiecce coGCTBEHHO BHIIOJIHEHUS IIJIaHa 3allpoca. YCTpaHeHUe CeKIUM TaKXkKe MOXKeT
BBITIOJIHSITHCSI HA 3TOM 9TAalle€ U II03BOJISIET OTQUIBLTPOBATH CEKIINY, UCIIOJIb3YysI 3HAUYEHM S, KOTOPHIE
CTAHOBSITCSI U3BECTHBI, KOTIa 3alIPOC BHITTONMHSIETCS (aKTUUYECKU. B 4aCTHOCTHU 3TO MOTYT OBITh
3Ha4YeHUs U3 [I043allPOCOB U 3HaYEHUS IapaMeTpPOB BpeMEeHU BLIIIOJIHEHWS, HAallpUMeD U3
HapaMeTPHU30BaHHLIX COEIUHEHUH C BJIOXKEHHBIMHU IIUKJIaMU. TaK KaK 3Ha4YeHUs ITapaMeTpPOB
MOTYT MEHATHCS MHOTOKPATHO IIPY BBEIIIOJTHEHMM 3allpoCca, YCTPaHEeHHUEe CEKIIMU BBIIIOTHAETCS
IIpU U3MEHEeHUHU 110000 13 TapaMeTPOB, aHAJIM3UPYEMEBIX MEXaHU3MOM YCTpaHeHus. YToOk!
OIpenenuTh, ObIIN TU CEKIIMU YCTPAaHEHH Ha JaHHOM 3Talle, HY2KHO BHUMATEJIbHO U3YYUTh
cBOUCTBO | oops B BeiBoge EXPLAI N ANALYZE. IToammaHbl, COOTBETCTBYIOIME PA3HBIM CEKIIUSAM,
MOI'yT UMEeTh pa3Hble 3Ha4YEeHNUs, B 3aBUCUMOCTH OT TOT'0, CKOJIBKO Pa3 OHU YCTPAHAJIUCEH BO BPEMS
BHIIOTHEHUs. HekoTOphle U3 HMX MOTYT Jaxke UMeTh 3HaueHue (never execut ed) (HuKorga He
BBHIIOJIHSIIUCH), €CJIM OHM YCTPaHSINUCH BCerja.

YcTpaHeHUe CeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIL30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIIee BpeMs yCTpaHeHUEe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PaCIIPOCTPaHSAETCS TOJILKO Ha
y3JIel TUIIA Append, HO He Mer geAppend unu Modi f yTabl e. BnoiHe BO3MOKHO, 9YTO 3TO U3MEHUTCH
B Oymymux Bepcusix Postgres Pro.

5.10.5. CeKuMOHMpPOBaHUE U UCKJTIOYEHMUE N0 OrpaHUYeHuIo

HckawoueHue no o2paHuyeHur0 — TIPUEM OITUMM3AIIUM 3alIPOCOB, IMOJOOHBIM yCTPAaHEHUIO CEKITUM.
[pexne Bcero oH NpUMeHsIETCS, KOI'Ha CEKIMOHUPOBaHNUe OCYIIECTBIISAETCS C UCIIOIb30BaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBLIThb II0JIe3eH M [ OPYTUX Iened, BKIYas OeKjapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HckmnioueHre 10 orpaHu4YeHHI0 paboTaeT BO MHOTOM TaK XK€, KaK W yCTPaHEHHWE CEKIIUM; OTIUYHhe
COCTOHUT B TOM, YTO OHO MCIIONb3yeT orpannydenuss CHECK Bcex Tabsull (I09TOMY OHO TaK ¥ Ha3bIBAETCH),
TOTHA KakK [JIs YCTPaHEHWs CEKIIUM HCIIONIb3YIOTCS T'PAHUILI CEKIWMU, KOTOPBIE CYIIECTBYIOT TOJBKO B
CclydJae OeK/JIapaTUBHOTO CEKIMOHHPOBaHUsA. EIE 0OHO pa3muyue COCTOUT B TOM, UTO MCKIIOYEHHUE TI0
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OTPAHHUYEHUIO IIDUMEHSAETCS TOJIBKO BO BPEMA IIJIAaHUPOBAHUSA; BO BPEMs BHIIIOJTHEHHNA CEKIIUHU U3 IIJIaHa

yOansaThCS He OYOyT.

To, 4TO UCKITIOYEHHeE 10 OTPaHUYEHUIO UCI0JIb3YyeT orpanudenusi CHECK (BciemcTBHe 4ero oHo paboTaeT
Me[OJjieHHee YCTpaHeHWs CeKIIHi), HHOTHa MOXKeT OLITh M mpeuMylnecTBoM. OrpaHUYeHUsT MOT'YT OBITh
ompedesieHbl OaXke [JIsi OeKJIapaTHBHO CEKIIMOHMPOBAHHBIX TaOIWII, B [OIOJNHEHHE K BHYTPEHHUM
TpaHUIlaM CEKITUH, ¥ TOTHa UCKIIYeHNWe 110 OTPAaHNYEeHHI0 CMOXKEeT OOIIOIHUTEIbHO YOpaTh HEKOTOPHIE

CEeKIIMH U3 IIJIaHa 3allpoca.

Ilo ymongyaHuio mapaMmeTp constraint exclusion uMeeTr 3HadeHHe He on ¥ He of f, a MpoMexKyTOUHOE
(m pekomMeHOyeMoe) 3HaueHue partition, mMpu KOTOPOM O3TOT MpPHEM OyOeT MPUMEHSTHCS TOIBKO
K 3ampocaM, Tfe IIPeAloJIoXKUTENIPHO OyAyT 3amelCTBOBAaHBI TaOIWIL, CEKUMOHWPOBAHHEIE C
HCII0JIb30BAHUEM HacJIeOBaHUA. 3HaUeHNe 0N 00s13kBaeT INIAaHWPOBIINK IIPOCMAaTPUBATL OrPaHNYEHU S
CHECK BO BCcex 3ampocax, JaXe B CaMbIX IIPOCTHIX, T'Ie BHEIUTPHIII OT HCKIIIOUYEHUS II0 OTPaHUYEHUIO

MaJIOBEPOSITEH.

HpI/IMeHHﬂ HCKJIIIOYEHMs II0 OTPaHUYEeHHIO, HeO6XOJlI/IMO YYHUTEIBATHE ClIedyloliee:

e HckmiodeHue 1o OT'PAaHUYEHHUIO IIPUMEHSAETCA TOJIBKO IIPU IMJIaHWUPOBAHUHU 3AlIPOCa, B OTIIMYHE OT
YCTpaHEeHHusA CEKIIUH, KOTOpPO€ MOZKET OCYIIECTBIIATLECA U IIPU BHIIIOJTHEHHWHU 3alIpOCa.

* HckmoueHue II0 orpaHnYeHHuIo0 paboTaeT TOIBKO Kor'fa pepanoxeHue WHERE B 3alIpoce COTEPKUT
KOHCTaHTHI (M1 TToJTydYaeMble U3BHe ITapaMeTphl). HanpumMmep, cpaBHeHUe ¢ QyHKIUEN TepeMeHHOoN
npupopnrl, Takor Kak CURRENT_T| MESTAMP, HeNlb3s1 OIITUMU3UPOBATh, TaK KakK IJIAHWPOBIIUK He
3HAaeT, B KaKylo JOYEePHIOI0 TabIuIly IoNafeT 3HaueHne PyHKITUM BO BPEMS BHITIOJTHEHUS.

e OrpaHuYeHUs CEeKLUUH MOJIKHEI OBITH IPOCTHIMM, MHAYE IIJIAHUPOBIIUK HE CMOXKET BBIYUCIIUTS,
KaKue JodyepHue Tabiuibl He HYKHO oOpabaThiBaTh. [IJ11 CEKIIMOHUPOBAHUSA 10 CIIUCKaM
HUCIIOIb3yUTe NIPOCThIE YCIOBUS Ha PaBEHCTBA, a AJI CEeKIIMOHMPOBAHUA 10 Auana30oHaM —
MIPOCTHIE TPOBEPKU AMAlla30HOB, TOJN00HEIEe TOKa3aHHBIM B IIpUMepax. PeKoMeHyeTCs co3aBaTh
OrpaHUYEHUs CEKIIUM, coepKalliyie TOIbKO TaKue CPaBHEHUS CEKILIMOHUPYIOIIUX CTOJIOIIOB
C KOHCTAHTaMH, B KOTOPHIX UCIIOIb3YIOTCA OIIEepaTOPH], IoaaepKuBalomnirie B-nepeBpsa. 3To
00BSICHAETCSI TEM, UTO B KJII0Ye pa30ueHUs HOIMYCKaIOTCS TOJIbKO TaKUe CTOIOLIBI, KOTOPhIE MOTYT
OLITH TPOUHAEKCUPOBaHEI B B-nepese.

o [Ilpu aHanu3e OJIg UCKIIOYEHUS 110 OTPAHUYEHUIO UCCIIEAYIOTCS BCE OTPAaHNYEHUS BCEX MOYEPHUX
TabIUI], OTHOCSIITUXCS K TJIaBHOM, TaK YTO IIPHU OONBIIIOM MX KOJIMYECTBE BPEMSI IIJIaHUPOBAHUSA
3alIPOCOB MOKET 3HAYUTEJIFHO YBEJIMYUTHCS. [I09TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuu, OymeT paboTaTh XOPOIIO, IT0KA KOJIMYECTBO MOYEPHUX TaOJIHUIl HE
ITPEBHIIIAET IPUMEPHO CTa; HE NEITANTECh IPUMEHSTD €T0 C THICIYaMU JOYEePHUX TaOIHII.

5.10.6. PekoMeHpauum no AeKjapaTUBHOMY CEKLLMOHUPOBAHMUIO

K CEeKIIMOHNPOBAHHUIO Ta6HI/IHbI ciaenyeT MOoOAXOOUTh IIPOOYMAHHO, TaK KdK HEyIa4YHO€ PEeIlIeHUue MO2XKET

OTPHULIQTEJIbHO IIOBIIUATE HA CKOPOCTDE IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIlIPOCOB.

OmDHMM M3 CaMBIX BaXKHBIX (DAKTOPOB SIBJISIETCS BBIOODP CTONOIIA MM CTOJIOIIOB, IO KOTOPBIM OymyT
CeKIIMOHUPOBATLCS BalllM HaHHBIE. YacTO ONTHUMAIbHBIM OyHeT CEeKIHOHWPOBAHHE MO CTOJOIY WIHN
Habopy CTONOIIOB, KOTOPEE MPAaKTUYECKHW BCerga MPUCYTCTBYIOT B IpeminoxeHuun WHERE B 3ampocax,
0o0palIaommxcs K CeKIIMOHUPyeMol Tabnuile. IeMeHTH TpennoxkeHus: WHERE, COBMEeCTUMEBIE C KITI0YOM
CEKIIMOHUPOBAHUS U COOTBETCTBYIOIIVE €My, MOTYT IIPUMEHATHCS OJIsI YCTPaHEHUS HEHYXKHBIX 71
BBEIIIOJTHEHUS 3ampoca cekmui. OmHakKo Hanuuue orpaHmdeHur PRI MARY KEY umm UN QUE MoOXKeT
MMOATONKHYTh K BEIOOPY ¥ OPYTHUX CTONOIIOB B KAaYeCTBe CEeKIMOHUPYIOMUX. Takxke IIpH IITaHUPOBAHUU
CeKIIMOHUPOBAHUS CliedyeT YYUTHIBaTb, KaK OYOyT yHansaTbCs maHHbIe. CeKIMI0 IIeJIMKOM MOXKHO
OTCOEOUHUTH OYEeHb OBICTPO, IO3TOMY MOXKET UMETh CMEICH pa3padoTaTh CTPATETHIO CEKIIMOHUPOBAHUS

TakK, YTOOLI MaCCOBO yoaligdeMble DaHHbI€ OKa3bIBaJINCh B OIHOU CEKIINH.

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
MIPOM3BECTH CEKIHOHUpoBaHMe Mo xelry (HASH) u BEIOpaTh pa3yMHOe KOJIHYECTBO CEKIIWH, HO He
co3maBaTh CEKIWHU IO CIuCKy (LI ST) B HagexKOe, YTO KOJIMYECTBO KJIMEHTOB HE YBEJIMYUTCS OO TaKOH
CTeIleHH, YTO CEeKIIMOHUPOBaHNEe TaHHBIX OKAXKeTCs HeIIPaKTUUYHBIM.

BrioxkeHHOe CEeKIIMOHHUPOBAaHWE II03BOJISET [OMOJIHUTENIFHO pa3deluTh Te CeKIIWH, KOTOphIe
MIPEeAIoIOKMUTESIbHO OKaXyTcs Ooibllle Opyrux ceknui. OJHaKo, eclId 3TOH BO3MOXKHOCTHIO
370yIIOTPEOBIIATH, MOXKET 00Pa30BaThCS OOIBIOE KOJTUYECTBO CEKIINH, ITOPOXKIAOIIEE TE Ke ITPOOIEeMEI,
YTO OMMCAHLI B IPEeOLIAyIeM ab3alie.

TakXke BaXHO YYUTHIBAaTb U3OEPKKU CEKIMOHUPOBAHUS, KOTOPHIE OTPAXKalOTCAd Ha IJIaHMPOBaHUU
U BBIIOJIHEHUU 3anpocoB. IImaHUPOBIIMK 3alpocoB OOBIYHO [OBOJIBHO HEIIJIOXO CIPAaBlisAeTCs C
HepapxXusaMH, BKITIOYAIOINMU 00 HECKOJIBKUX COTEH CEKITUH, eCJIM C TUIIUYHBIMHU 3allpOoCcaMy eMYy YIaeTCs
YCTPAHUTh IOYTHU Bce cekKiuu. OOHAKO 10 Mepe yBEeJIMYEeHUs 4YHucjla CeKIuN OymeT yBeJIMYUBATHCS U
BpPEeMs IIJIaHUPOBAHUS 3aIIPOCOB, U 00BEM NOoTpebIsseMolt maMsATU. B HanuboJIbIlle CTETIEHN 9TO KacaeTCs
KoMaHp UPDATE u DELETE. Hanuyue 60IBIIOTO KOMUYECTBA CEKIIUM HEeXKelaTelIbHO elllé M IMOTOMY, YTO
noTpebieHNe TaMsITH CEPBEPOM MOKET 3HAaUHUTEJIbHO BO3pacTaTh C TEYEeHMEM BpeMeHH, 0COOeHHO KoTraa
MHOKECTBO CEaHCOB 00palaroTCs K MHOXKECTBY CEKITUN. DTO 00BSACHSIETCSA TEM, YTO B JIOKAJIbHYIO IaMATh
KaxX[oro ceaHcCa, KOTOPHIM oOpaliaeTcs K CEeKIIUAM, NOXKHEI ObITh 3arpyKeHbl MeTalaHHbIE BCEX 3TUX
CEeKIIMH.

C Harpyskoy, npucyiiei HHGOPMaIMOHHLIM XPaHUJIMIIAM, MOXKET HMeTh CMEICI CO3[aBaTh OOJIbIIle
cek1uy, 4eM ¢ Harpy3kou OLTP. Kak nipaBumno, B “HQOPMaUMOHHBIX XPaHUINUIaX BpeMs [1JIaHMPOBaHUSA
3ampoca BTOPOCTENEeHHO, TaK KakK ropa3fo 60Ibille BpeMeHY TPATUTCS Ha BHIIOJIHEHMEe 3anpoca. OgHaKo
pu 10060M THUIe HAarpy3KM BaXKHO IIPUHUMATH IPaBUJIbHEIE PElIeHUs Ha paHHe! CTafuu peanu3aliiy,
TaK KaK TIIpoliecc mnepepa3buenHus Tabnui OONBIIOr0O O00BEMa MOXKET OKa3aThCsAd YpPe3BhIYANWHO
OJIUTENbHEIM. [171 ONTUMU3aluU CTPaTETUN CEKITMOHUPOBAHMS YacTO ObIBAET II0JIE3HO NIPEeIBapPUTEILHO
9MYJIMPOBaTh OXKMUAaeMyl0 Harpy3Ky. Ho HU B KoeM ciiydae HeJlb3s MojlaraTh, YTO 4eM O0JIbIlle CEKIIUH,
TeM JIy4llle, paBHO KakK U HaoO60POT.

5.11. CtopoHHMe paHHble

Postgres Pro wactuuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0pallaTbCs K TaHHBIM,
HaXOMSAIIUMCST CHapPyKHU, UCIIOIb3ysa 00br4Hble SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOIMOTEKa, B3aMMOJENCTBYyIONIas C BHEUIHUM HCTOYHHWKOM AAHHBIX U CKpHIBAlOIIas
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
IpenoCTaBNIAITCA B Bume Monyien contri b ; cMm. Ilpunoxenue F. Takxke BB MOXeTe HaWTH OpPyrue
00EpTKHU, BEITIyCKaeMble KaK JIOTIOJIHUTEJIbHBIE TPOAYKTH. EC/IM HU OgHa U3 CYIIECTBYIOIINX 00EPTOK Bac
He yCTpauBaeT, BBl MOXKETe HalllcaTh CBOIO COOCTBEeHHYIO (cM. I'maBy 54).

Y106l 0OpPaTUTBHCA K CTOPOHHMM OAaHHBIM, BBl [OMXKHBI CO3HaThb OOBLEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauBaeTCs IMOOKJII0YeHNEe K BHEITHEMY MCTOYHUKY OaHHBLIX, ONPENeNsaioTCs ITapaMeTphl
COOTBETCTBYIOIIEN OOEPTKM CTOPOHHUX HAHHBIX. 3aTe€M BBl MOJXKHBI CO3[ATh OOHY WM HECKOJIBKO
CMOPOHHUX Mabuy,, OIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHUE TaOIHUIIEI MOXKHO
HUCIIONIb30BaTh B 3aIlpocax TaK XKe, KaK U OObIYHBIe, HO UX [aHHbIe He XPaHSATCS Ha cepBepe Postgres
Pro. Ilpu kaxmom 3ampoce Postgres Pro oGpairtaeTcss K 060EpTKe CTOPOHHUX HAHHBIX, KOTOpPas, B CBOIO
ouepeqns, IMOJIy4yaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UMY NepenaeT ux emy (B ciaydae komaHng 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. Opyrue o0beKTbl 0a3 gaHHbIX

Tabmuiel — IeHTpaibHble 00BEKTH B CTPYKTYpPE PENSUMOHHON 6a3bl MAaHHBIX, TAK KaK OHM COmepIKaT
BaIlM maHHbBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEM CYIIIeCTBOBaTh. [IOMUMO HUX
BBl MOKETEe CO37laBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAaHHBIE CHAEJIATh yIPABIEHUE
maHHBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKOAlOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOH! BEI 3HAJIM 00 UX CYIIECTBOBAHUU:

e IIpepncraBneHus

* O@yHKIUM, IPOLENYPH U OIIEPATOPEI
e Tumbl JaHHBIX U JOMEHBI

e Tpurrepsl u IpaBuila nepe3anucu

IToompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.13. OTcne)XxuBaHue 3aBUCMMOCTEMN

Korpga BBI CO3JIaéTe CJIOZKHEBIE€ CTPYKTYDPEI 6a3 OAaHHBIX, BKJIIOYAKOIIINe MHO2KEeCTBO Ta6_T[I/II_I C BHEIIIHNMHU
KJIIO4YaMW, IIPpeaCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, Ta6nnua C OrpaHHMYE€HHEM BHEIIHEro KJIl04Ya 3aBHCHUT OT T8.6JII/II_U:>I, Ha
KOTOPYIO OHa CCBIJIa€TCH.

151 coxpaHeHUsI IEeIOCTHOCTH CTPYKTYPHI BCcel 0a3bl JaHHHIX, Postgres Pro He MmMO3BONSIET yOaNlATh
OOBEKTH, OT KOTOPBHIX 3aBHUCAT aOpyrue. Hampumep, MOOMBITKA yHaluTh Tabmuity products (Mbl
paccMmaTtpuBanu eé B Ilompa3smernie 5.3.5), OT KOTOPOM 3aBUCUT Tabiwuila orders, IPHUBEmET K OIIHOKEe
OPUMEPHO TAaKOI'0 COflepKaHUI:

DROP TABLE products;

HERHH BRI AR R product ST B, B HHH B T BT SR
RHH#HHAHHARE, SRS orders_product _no_f key # #########H " #HEH#HHA or der s #EHAHHA
H#Hit HHHHHHE " RS product s”

HERHHHHHHE SRR AR BT SRR DROP ... CASCADE.

Coobmrenue 00 ommbKe Oa€T MOJIE3HYIO ITOJICKA3Ky: €CIM Bhl HE XOTHUTE 3aHMMAThCSA JTUKBUIALUEN
3aBHUCHUMOCTEH IO OTOEeJIbHOCTH, MO2KHO BBITIOJTHUTH:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMBIe OOBEKTH, a TaKXe 00BEKTHI, 3aBUCAIIME OT HUX, OYOYT yIOaJleHBl PeKypcuBHO. B
9TOM ciiy4dae Tabnuila orders ocTaHeTCs, a yOajieHO OyOeT TOJIbKO €€ OorpaHUYeHNe BHEITHEeTOo KJoua.
VYpaneHue He pacIpoCTPaHUTCS Ha OPyTrue OOBEKTH, TaK KakK HU OOMH 0OBLEKT He 3aBUCUT OT 3TOTO
orpanudenus. (Eciu BBl XOTHUTEe IPOBEPUTH, YTO IIPOU3OUMNET NpPU BHINOIHeHMU DROP ... CASCADE,
3amnmyctute DROP 6e3 CASCADE u mpouuTtanTe ########### (DETAIL).)

IToutu Bce koMmaHAEl DROP B Postgres Pro nogmepzkuBaroT yka3danue CASCADE. KoHEYHO, B BO3MOXKHBIX
3aBHCHUMOCTEH 3aBHCHUT OT THUIIA 00BbeKTa. Bl Tak:ke MoxkeTe HamnucaTh RESTRI CT BMecTo CASCADE, YTOOEI
BKJIIOUYHUTH ITIOBENEHUE 110 YMOIYaHUIO, KOTrma 00BbEKT MOXKHO yHOAIUTh, TOJIPKO €CJIM OT HEro He 3aBUCST
HUKaKue gpyrue.

IIpuMmeyanue

Cranpgapt SQL TtpeOyeT saBHOro ykasanus RESTRI CT unu CASCADE B komaHpae DROP. Ho aTo
TpeboBaHUEe Ha CaMOM [iejie He BHIIOJNHSAEeTCA HU B omHo¥l CYBII, mpu 3TOM OOHU CHUCTEMEI I10
yMon4aHuIo nogpa3yMenatoT RESTRI CT, a apyrue — CASCADE.
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Ecnu B KomaHOe DROP mepeducysaioTCs HEeCKOJIbKO 00beKToB, CASCADE TpebyeTcsi yKa3bIlBaTh, TOJBKO
KOr'fa eCTh 3aBUCHMOCTHY BHE 3aJaHHOU rpynnbl. Hanmpumep, B KomaHme DROP TABLE tabl, tab2 opu
HaJIWYUY BHEIITHeT o KJII04Ya, CChljlaolerocs Ha t abl u3 t ab2, MoxKHO He yKa3biBaTb CASCADE, 4TOOBI OHA
BBHIIIOJIHUJIACH YCIIEIIIHO.

[Ons monbp3oBaTenbckux ¢yHKNUM Postgres Pro oTcrnexuBaeT 3aBUCHMMOCTH, CBSI3aHHEIE C BHEIIHE
BUIOUMEBEIMU CBOMCTBaMK (QYHKINMU, TAKUMM KaK THUIILEI apT'yMEeHTOB M pe3yjibTaTa, HO He 3aBUCUMOCTH,
KOTOpBIe MOTYT OBITEH BEISIBJIIEHEI TOJIBKO IIPK aHANIM3e Tella QyHKINU. B KadecTBe IprMepa PacCMOTPHUTE
CIIeOYIOUINM ClleHapui:

CREATE TYPE rai nbow AS ENUM ('red', 'orange', 'vyellow,
"green', 'blue', 'purple');

CREATE TABLE mny_col ors (col or rai nbow, note text);

CREATE FUNCTI ON get _col or_note (rai nbow) RETURNS text AS
' SELECT note FROM ny_col ors WHERE col or = $1'
LANGUACE SQ.;

(Omucanme ¢pyHKOMHA s3biKa SQL MoxkHO Ha#tu B Pasmene 37.5.) Postgres Pro OymeT moHWMaTh, YTO
dbyuriusa get _col or _note 3aBuCcHT OT Tuma rai nbow: mpu ymameHuW Tuila OyoeT NPUHYOUTEIBLHO
ynmaneHa QyHKIUS, TaK KakK TUI €€ apryMeHTa OKa3biBaeTcst HeonpeneneHHeIM. Ho Postgres Pro He OymeT
YYUTHIBATh 3aBUCUMOCTE get _col or _not e ot TabGmuie ny_col or s ¥ He yoanut QYHKIIUIO TP yOaJIeHUHN
tabnuiel. Ho y 9Toro moaxoma ecTh He TOJIBKO MHHYC, HO U IUTIOC. B ciydae oTCyTCTBUSI TaOIHITHI
9Ta pyHKIMA ocTaHeTCs paboyell B HEKOTOPOM CMEICIIE: XOTS IIPU IIOMBITKE BHIIIOJTHUTH €€ BO3HUKHET
omm0OKa, HO IPY CO3TaHUX HOBOM TAOJIMIILI C TEM Ke UMeHeM (PyHKINS CHOBa OymeT paboTaTsk.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric
)
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
I NSERT | NTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

| NSERT | NTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99);
| NSERT | NTO products (nane, price, product_no) VALUES (' Cheese', 9.99, 1);

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

| NSERT | NTO products (product_no, name) VALUES (1, ' Cheese');
| NSERT | NTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPIIZ, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

I NSERT | NTO products (product_no, nanme, price) VALUES (1, 'Cheese', DEFAULT);
| NSERT | NTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

I NSERT | NTO products (product_no, nanme, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, "MIk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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I NSERT | NTO products (product_no, name, price)
SELECT product _no, name, price FROM new_products
WHERE r el ease_date = 'today’;

9TO TO3BOISET MUCIIONIb30BaTh BCe BO3MOXKHOCTH MexaHM3Ma 3ampocoB SQL (cm. ['maBy 7) mnsa
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa Hy>kHO m06aBUThL Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO OYIOET JIy4Ille UCII0Ib30BATh KOMaHIY
COPY. Ona He Takas rubkasi, Kak INSERT, #Ho ropa3mo sddexTunHee. [OIOTHUTEILHO 00
YCKOPEHHHY MaCCOBOM 3arpy3KHU OaHHBIX MOXKHO y3HaTh B Paznmene 14.4.

6.2. A3MeHeHue paHHbIX

Mogudukaiusa HaHHBIX, yXe coxpaHEHHBIX B B]l, Ha3wklBaeTCs u3MeHeHUeM. M3MeHUTb MOXKHO BCe
CTPOKU TabGIuIlel, TU60 ITOIMHOXKECTBO BCEX CTPOK, JIMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosber
IIPY 3TOM MOXKHO M3MEHSTh HE3aBUCUMO OT OPYTUX.

711 M3MeHeHUsI HaHHBIX B CYIIECTBYIOIIMX CTPOKaX MCHoiab3yeTcss KomaHma UPDATE. Ei# TpebyeTcs
crepnyionias nHGOPMaIus:

1. Mo TaOIUILEl 1 U3MEHSIEMOT'0 CTOJIOIA
2. HoBoe 3Hauenue cTosnbiia
3. Kputepuii oT6opa U3MeHsIEMBIX CTPOK

Ecnu BB OMHUTE, B ['J1aBe 5 rOBOPUIOCH, YTO B SQL B IIpUHIIUIIE HET YVHUKAJILHOTO UAeHTU(PUKaTOpa
cTpok. TakuM oOpa3oM, He BCeraa BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCcss MU3MEHUTh.
IMTosToMy HEOOXOOUMO YKa3aTh YCJIOBHUS, KAaKUM MOOJIZKHBI COOTBETCTBOBAThH TpebyeMasi CTPoKa. TOIbKO
ecnu B TabOnuIle eCThb MEePBUYHBIN KITIOY (BHE 3aBUCHUMOCTH OT TOTO, OOBSIBIISIIM BHI €r0 WM HET),
MOXKHO OOHO3HAYHO agpecoBaThb OTHE/bHBIE CTPOKHU, OIPENENIUB YCJIOBHE II0 IIEPBUYHOMY KIIIOUY.
OTUM MONIB3YIOTCA IrpadudecKrue HWHCTPYMEHTH i PabGoThl ¢ 0a30¥ HaHHEBIX, HAIOIHEe BO3MOXKHOCTH
penakTUpoBaTh HaHHBIE IO CTPOKAM.

Hampuwmep, cnenyiomnias KOMaHa YBEJINYUBAET IIeHYy BCeX TOBApPOB, MMEBIINX IO 3TOro LeHy 5, mo 10:
UPDATE products SET price = 10 WHERE price = 5;

B pesynbTaTe MOXKET U3MEHUTHCS HOJIb, OJHA HUJIM MHOXKECTBO CTPOK. U eciu aToMy 3ampocy He Oymet
YIOBJIETBOPSITHL HU OOHA CTPOKA, 9TO He OyaeT oImmubKOI.

[laBaiiTe paccMOTpUM 3Ty KOMaHAy mompoOHee. OHa HauyWMHAETCS C KIIIOYEBOro cioBa UPDATE, 3a
KOTOPBIM HOET uMs Tabmuibl. Kak OOBIYHO, MMs TaGIuIbI MOXKEeT OBIThL 3aIllCaHO B IOJIHOHW (opme,
B NIPOTUBHOM cJiydyae oHa OyAeT HaWpeHa MO MyTH. 3aTeM MOET KIII0YEBOe CJIOBO SET, 3a KOTOPHIM
crenyeT uMs cToJ01a, 3HaK PaBEHCTBA ¥ HOBOE 3HAYEHUE CTOI0LIA. ITUM 3HaYEHUEM MOXKET OBITh JTI000e
CKaJspHOe BHIpaXkeHUe, a He TOJIbKO KOHCTaHTa. Hampumep, eciu BBl 3aXOTUTE NMOOHATH LIEHY BCEX
TOoBapoB Ha 10%, 3TO MOXKHO cOenaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BHOHO M3 3TOr0 IpuMepa, BhIpazkeHUE HOBOI'O 3HAYEHUSI MOXKET CChUIAThCS Ha CYLIECTBYIOIIUE
3HAYEeHUs CTOJIOIOB B CTPOKEe. MEI TakxKe OIYCTHJIM B HEM mpenyioxeHme WHERE. 9To o3HaYaeT, 4TO
OynoyT U3MeHEHHI BCe CTPOKHU B Tabnuile. Ecu Ke 3T0 IpeaioxkKeHNne MPUCYTCTBYET, U3MEHSIOTCSA TOJTBKO
CTPOKM, KOTOpPBIE COOTBETCTBYIOT ycinoBuio WHERE. 3aMeThTe, YTO XOTS 3HAK PaBEHCTBA B IIPENJIOKEHUN
SET o603HayaeT oleparuio MprucBanBaHUs, a TaKOM Ke 3HaK B npeajioxkeHun WHERE UCTIONTb3YeTCS I
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTU. M KoHeuHO, B ycnoBuu WHERE He 00513aTENbHO OIKHA
OBITH IIPOBEPKA PaBEHCTBA, a MOTYT NPUMEHSTHCA M OpPyrue omnepatopsl (cMm. I'maBy 9). Heob6xommumo
TOJIbKO, YTOOHI 3TO BHIpaXKeHUe BO3Bpalllalio TIOTUUYECKUN pPe3ynbTar.

B xomanme UPDATE MOXKHO H3MEHUTb 3HA4YEHUS Cpa3y HECKOJIBKHWX CTONOIIOB, MEPEYUCIIUB HUX B
npenioxenun SET. Hanpumep:
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UPDATE nytable SET a =5, b =3, ¢ =1 WHERE a > 0;

6.3. YaaneHue AaHHbIX

MEI pacckasaiy O TOM, KakK moOGaBiIsTh JaHHBIE B TAaOIUILI 1 KaK U3MEHSATh UX. Tenepb BaM OCTaloCh
y3HaTh, KaK yOaJuThb JaHHBIE, KOTOPhIE OKA3aJIuCh He HyXKHEBI. TakK Ke, Kak m00aBJIsATh JaHHbIE MOXKHO
TOJIBKO IIEJIBIMH CTPOKaMH, YHAJIAITh UX MOZXKHO TOJIBKO II0 CTPOKaM. B mpemwiaymieM paspmene MbI
oTMeTunu, 4To B SQL HeT BO3MOXKHOCTH HANPSIMYI0 aZpecOBaTh OTHAENIbHBIE CTPOKHU, TaK YTO YHOAJIUTh
u3bpaHHbIE CTPOKU MOXKHO, TOJIPKO COOPMYIUPOBaB [JId HUX HogxoAsinue ycinoBusi. Ho ecnu B Tabnuile
€CTb IIEPBUYHBIN K/II0Y, C €T'0 IIOMOIIbI0 MOXKHO OJHO3HAYHO BHIAEIUTH OITPENeJIEHHYIO CTPOKY. [Ipu aTOM
MOZKHO TaK K€ yIOaJIUTh TPYIIIEI CTPOK, COOTBETCTBYIOIIINE YCIOBUIO, IGO0 Cpa3y BCe CTPOKHU TaGJIMITH.

s ymaneHuss CTPOK ucronb3lyeTcsa KoMmaHma DELETE; e€ CUHTaAKCHC OYeHb ITIOX0XK Ha CHHTAKCUC
KoMaHAbs UPDATE. HanipuMep, yOalIuTh BCe CTPOKH M3 TabIUIIE C TOBaApaMu, UMeIouMHU 11eHy 10, MOXKHO
TakK:

DELETE FROM products WHERE price = 10;

Ecnu BE HanuieTre mIpocTo:
DELETE FROM product s;

OyIoyT yOaneHBl Bce CTPOKM Tabnuilkl! BynbTe 0CTOPOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 U3SMEHEHHbIX CTPOK

HNuorpa ObIBaeT MOIE3HO MOJIy4YaTh JaHHBIE U3 MOOUGUIINPYEMBIX CTPOK B IMpoIecce ux o0paboTKu. ITO
BO3MOXKHO C HCIOJIb30BaHUueM npenioxeHusa RETURNI NG, KoTopoe MOXXKHO 3amaTh Ojisi KomaHn | NSERT,
UPDATE u DELETE. ITpumeHenre RETURNI NG mo3BoJisieT 000HTHCEH 63 MOIOJIHUTEILHOTO 3ampoca K 6ase
st cbopa MaHHBIX M 9TO OCOOEHHO IIeHHO, KOTa KaK-TO MHa4Ye TPYOHO IOIyYUTh U3MEHEHHEIE CTPOKH
HagEXHBEIM 00pa3oM.

B npepnoxennu RETURNI NG gOomycKaeTCs TO K€ COOEPXKMMOE, YTO U B BBIXOOHOM CIKHCKE KOMaHIEI
SELECT (cMm. Paspmen 7.3). OHO MOXKeT comepzKaTbh MMeHa CTOJIOIIOB I1eJIeBOM TabIUIlEl KOMAaHOBI HITH
3HAYEHUS BHIPAXKEHUN C 9TUMU CTOnIOLIaMu. TakXkKe 9acTo MPUMEHsIeTCsT KpaTKas 3anuchk RETURNI NG *,
BRIOMpAroIas BCe CTOIOIEI 1[eJIEBOM TaOGJIMIIE ITO TTOPSOKY.

B xomaHpe | NSERT maHHBIe, BhifaBaeMble B RETURNI NG, 06pa3yioTcsl U3 CTPOKM B TOM BHIE, B KaKOM
OHa Oblla BCTaBjleHa. JOTO He O4YeHb II0JIe3HO IIpKM NIpocToM p»oOaBjieHMU, TaK KakK B pe3yibTaTe
OynoyT MONy4YeHHl Te Ke OaHHBbIe, YTO OBLIM IepefdaHbl KIueHToOM. Ho 3To MoXeT OBITh OUeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEeHUM N0 yMmomdaHuio. Hampumep, ecnu B Tabiulle ecTh
ctosnber] seri al , B KOTOPOM I'eHEPUPYIOTCS VHUKaIbHEIE UAeHTU(UKATOPH, KoMaHaa RETURNI NG MoxXeT
BO3BPATUTh UOEHTU(PHUKATOP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstnane text, lastname text, id serial prinmary key);

| NSERT | NTO users (firstnane, |astname) VALUES ('Joe', 'Cool') RETURNI NG i d;
IMpennoxenue RETURNI NG Takke o4eHb ITone3Ho ¢ | NSERT ... SELECT.

B xomanpme UPDATE maHHBIe, BhifaBaeMble B RETURNI NG, 06pa3yioTcsi HOBLIM COHAEPKUMBIM U3MEHEHHOM
cTpoku. Hanpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNI NG nanme, price AS new price;

B xomanpge DELETE mauHbIe, BeimaBaeMble B RETURNI NG, 06pa3yioTcsi COIEePKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsol etion_date = 'today'
RETURNI NG *;
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Ecnu mns memeBoi TaGmuILl 3amaHbl TPUrrephl (cMm. I'maBy 38), B RETURNI NG BBRIIAIOTCS HaHHBIE U3
CTPOKY, U3MEHEHHOU Tpurrepamu. TakuM o6pa3omM, RETURNI NG 4acTO IIPUMEHSIETCS U IOJI TOT'0, YTOOHI
IIPOBEPUTH COTEPKUMOE CTOJIONOB, U3MEHSIEMBIX TPUTTEPAMU.
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naBa 7. 3anpochl

B IIpegelgyIinX I'JiaBaX PaACCKaA3bIBAJIOCh, KAdK CO3OATb Ta6J'II/II_II>I, KaK 3allOJTHUTh HUX JAaHHBIMH W KakK
WU3MEHUTHh 3TU ONaHHEIE. Tenepb MBI HAaKOHEI] O6CYJII/IM, KaK IIOJTY4YUTh OJaHHBIE U3 0a3nl OAaHHBIX.

7.1. Ob30p

ITpouecc unu KOMaHOa IOJy4YeHUS HaHHBIX U3 0a3bl JaHHBIX Ha3bIBaeTcs 3anpocom. B SQL 3ampoch
dbopmymnupyroTcs ¢ momoirbio KomaHasl SELECT. B obmieM Buge KoMmaHga SELECT 3anmuchIBaeTCs Tak:

[ W TH #####8# Wit h] SELECT ###### ####### FROM ##H###H#E HH#HH#H7HH
[ #HBHHHBHHHE HHBHHHRHHH]

B crnemyromux pasgenax MTOAPOOHO OMMCHIBAIOTCS CIHMCOK BBIOOPKM, TaOMWYHOE BHIpaXKeHUE U
orpenesieHNEe COPTUPOBKU. 3ampockl W TH IBISIFOTCST pacIIMPeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT
PaccMOTpEHE! B IIOCJIEOHIOI0 OUYepeb.

ITpocToi 3amTpocC BHITTAOUT Tak:
SELECT * FROM t abl el;

Ecnu mpemmonoxkuth, 4To B 6a3e AaHHBIX ecThb Tabmuua tabl el, 9Ta KOMaHAa MOJYYUT BCE CTPOKHU
C COOEepPKUMBIM BCexX CTOJOmoB u3 tablel. (MeTom BeIDauuW pe3yiabTaTa OIpPEHENseT KIWNEeHTCKOe
mpunoxenve. Hampumep, mporpamma psql BeiBemeT Ha 3kKpaHe ASCII-Tabmuily, XOTS KIHNEHTCKHE
OuOGMMOTEKN MO3BOJIAIOT WM3BIEKATh OTHAEJIbHBEIE 3HAUEHWS M3 pe3ynabTaTa 3ampoca.) 3Oech CIHMCOK
BHIOOPKY 3afiaH KaK *, 9TO 03HAYAET, YTO 3aMIPOC AOIKEH BEPHYTD BCE CTONOITH TaOIMYHOTO BHIPAKEHU .
B cmucke BHIOOPKM MOXKHO TaKXkKe yKa3aTh MOAMHOMXKECTBO HOOCTYIHBIX CTOJIOIOB WM COCTaABUTH
BBIPazKEHUS C 3TUMU cTonO1amMu. Hanpumep, ecnu Bt abl el ecTs cTONOIIE @, b ¥ ¢ (M BO3MOXKHO, IPYTHE),
BBl MOKETE BHITIOJTHUTE CIEOYIOIIUH 3ampoc:

SELECT a, b + ¢ FROM t abl el;

(B mIpemmonozKeHWM, YTO CTONOILBI b M ¢ MMEIOT YMCIOBOM THUIN HAaHHBIX). [logpoOHee 3TO OIMCAHO B
Pazpgene 7.3.

FROM tabl el — 3To mpocTeHInuii THUI TAGJIMYHOTO BLIPAXKEHHS, B KOTOPOM ITPOCTO YHMTAETCS OXHAa
tabnuia. BooOiie TaG1uYHble BEIPAXKEHUS MOTYT OBITh CIIOZKHBIMU KOHCTPYKIUSIMHU 13 0a30BLIX TabJIHII,
COeMWHEeHHWH W IIOO3alpoCOoB. A MOXKHO ¥ BOBCE OIYCTHTh TAOIMYHOE BBIpAaXKeHHE U MCIIOIb30BaTh
koMaHny SELECT Kak KaJlbKyJIsaTOP:

SELECT 3 * 4,

B aToM MoxkeT OBITH OOJIBIIIE CMEBICIIA, KOTTIAa BEIPAXKEHUS B CIMCKe BEIOOPKK BO3BPAIlAl0T MEHSIOMINECS
pe3ynbTaThl. Hampumep, MOKHO BEI3BATh (DYHKIIMIO TaK:

SELECT randon();

7.2. TaGnn4YHbIE BbIPpa>keHun

TabauyHoe evlpadceHue BBIUUCISAET Tabiauily. JTO BHIpajKeHUE COOEpPXKUT mpemyioxeHne FROM 3a
KOTOPBEIM MOTYT ClIefoBaTh mnpemnoxkeHuss WHERE, GROUP BY u HAVI NG TpuBuasnbHbie TaOIUYHBIE
BBIPAZKEHUS IPOCTO CCHUIAIOTCS Ha (GU3MUYECKyio Tabyuily, e€ Ha3bIBalOT TakxkKe 0a30BOM, HO B Oojee
CJIOKHBIX BHIPAXKEHUSAX TakKue TabJIMIbI MOXKHO peoOpa3oBhIiBaTh U KOMOMHMPOBATL CAMBIMU Pa3HBIMU
criocobaMu.

Heob6s3aTenbuble npennoxenus WHERE, GROUP BY u HAVI NG B TaGJIMYHOM BEIpaXKE€HUU ONPENEsIAIOT
IIOoC/Ief0BaTEeIbHOCTL IIpeoOpa30BaHMUM, OCYUIECTBNIIEMBIX C HOAaHHBIMM TaOJHULE], IIOJYYEHHOUW B
npepnnoxeHuu FROM B pesynbrate aTux Ipeobpa3oBaHuil o0pa3yeTcs BHUpPTyanbHas Tabiulia, CTPOKHU
KOTOPOU NepealoTCs CIIUCKY BEIOOPKY, BEIUUCIISIONIEMY BEIXOOHBIE CTPOKM 3aIpoca.

7.2.1. NpepnoxexHune FROV

«[Tpenmoxenne FROV» 00pas3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TaOJIHITEL, Pa3menéHHbIX
3aAThIMU.
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FROM ########H_#HHHAR [, HHAHHHARH_#HHHAE [, .. 1]

3mech TAaOGIMYHOM CCBUIKOM MOIKET OBITH UMS TAOIUILI (BO3MOXKHO, C UMEHEM CXEMbI), IIPOU3BOIHAS
Tabnuila, HaApUMep IOA3alpoc, CoeqUHeHUe TabJIuI WU CJI0XKHAasg KOMOMHAIIMA 3TUX BapUaHTOB.
Ecnu B npepsioxenur FROMIIEpEeYUCISIOTCS HECKOIBKO CChUIOK, IJIS HUX NPUMEHSETCS IepPeKPECTHOE
coequHeHUe (TO eCTh AeKapTOBO IIPOM3BedeHUe UX CTPOK; cM. HuxXke). Crnucoxk FROM npeobpa3yeTcs B
TPOMEXKYTOYHYIO BUPTYalbHYI0 Tabuily, KOTopas MOXKEeT IIPOUTH Yepe3 npeobpa3oBanust WHERE, GROUP
BY 1 HAVI NG, 1 B UTOT€ ONIPENEJIUT pe3yabTaT TabJIMYHOTO BEIPaXKeHU .

Korma B TabnuuHOM CCHUIKE YKal3blBaeTcsd Talbiulla, SBJISIONIASCA POOUTENBCKOM B Hepapxuu
HacJieoBaHUs, B pe3yJibTaTe OyAyT MOJIyYEeHBl CTPOKU He TOJIBKO 3TOM TabIUIIE, HO U BCEX €€ MOUYEePHUX
Tabnuil. YToOH BHIOPATh CTPOKU TOJIBKO OOHOM POAUTEJNILCKOM TaOmUIlBl, Tepel €€ MMeHeM HYXKHO
no6aBUTH K0YeBoe ci1oBo ONLY. YuTuTe, YTO IPU 3TOM OYIOYT IIOJyYEeHBl TOJIBKO CTONOLEI YKa3aHHOM
TaOIUIBI — OONOJIHUTEJIFHBIE CTOIOLEI JOYEPHUX TaOIUI] He TTONagyT B Pe3yJibTar.

Ecnu Xke BB HE ﬂOGaBHHeTe ONLY rmepen MMeHeM TaﬁHI/II_ILI, BBl MOXKETe [oIucaTh IIOCJIe Hero *,
T€éM CaMBbIM YKa3aB, 9YTO OOJI2KHEI OﬁpaGaTbIBaTBCSI U BCe OO4YEepHue Ta6_TII/II_ILI. HpaKTI/I‘-IeCKI/IX IIPUYNH
HUCIIONb30BaTh 3TOT CUHTAKCHUC OOJIbIIIE HEeT, TaK KakK IIOMCK B IO4YE€PHUX TaGHI/II_IaX Telnepsb IIPOU3BOOUTCA
II10 YMOJIYaHHIO. OpHaKo 3Ta 3anucCh IIogOoepXKMBAETCA OJIdi COBMECTUMOCTH CO CTAPbEIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoenuHéHHas Tabinuila — 3TO Tabiulla, IMOJIyYeHHas U3 OBYX OPYTUX (peasbHBIX HJIH ITPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU A KOHKPETHOT O Tumna. OO CHHTAKCHUC OIIMCAHUST
COeIVHEHHOM TaOJIUIIL:

TL1 ###_HHAHHHBHHH T2 | HHBHHHE HHBHHHRHHE ]

CoepmHeHU JIIOOBIX TUIIOB MOT'YyT BKJIABIBAIOTCS APYT B APYTa UIX 00beqUHATHCA: ¥ T1, 1 T2 MOTYT OBITH
pe3ynbTaTaMu COeguHeHus. [1719 OQHO3HAYHOI'0 OIIPeieIeHUs IIOPsIAKa COeqUHEeHUH peaioxeHus JO N
MOZKHO 3aK/II049aTh B CKOOKH. Ecimm cKOOKM OoTCyTCTBYIOT, pemyioxeHuss JO N o60pabGaThIiBalOTCS ClIEBa
HaIpaso.

THIIBI COeTHHEeHUH
I[TepekpécTHOe coemIuHEHNE
T1 CROSS JON T2

CoemuHEHHYIO TabOMUIly 00pa3yioT BCe BO3MOXKHEIE COYETAHUS CTPOK U3 T1 u T2 (T. e. UX IeKapTOBO
npou3BeneHue), a Habop e€ cTonbioB o0bemuHseT B cebe cTONOIE Tl CO CIemy oMU 3a HUMU
cronbiamu T2. Ecnu Tabnuusl cogepxkaT N u M cTpok, coequHEHHasA Tabnuila OygeT cogepxkaTb N
* M cTpOK.

FROM T1 CROSS JO N T2 skBuBajieHTHO FROM T1 I NNER JO N T2 ON TRUE (cM. HuXe). OTa 3alucChb
TaK>Ke 3KBHBaJIeHTHa FROM T1, T2.

IIpuMmeyanue

IMTocnepHsigs 3ammch He ITOMHOCTHIO SKBUBAJIEHTHA IIEPBEIM IIPU yKa3aHUM 0ojlee 4eM [BYX
Tabmnull, Tak Kak JO N cBs3bIBaeT TabIUIIEl cCUIbHEe, yeM 3ansaTtas. Hampumep, FROM T1 CROSS
JON T2 INNER JON T3 ON ####### He paBHO3Ha4YHO FROM T1, T2 INNER JO N T3 ON
HH#H#HH, TaK KaK #H#H#H# MOXKET CChIJIaThCS Ha T1 B IepBOM Cily4yae, HO He BO BTOPOM.

CoeguHEHHUsI C COIIOCTAaBICHUSIMU CTPOK

TL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JON T2
ON HHHHHHHHIE Y

TL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JON T2
USI NG ( ###H#HHE HHHHHERE Y )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OQUTER] } JON T2

CnoBa | NNER u OUTER Heo0s13aTenbHE BO Bcex (opmax. ITo ymonmuanuio mompasymeBaeTcs | NNER
(BHYTpPEHHEE coeMHeHUeE), a Ipu yKalaHuu LEFT, Rl GHT u FULL — BHelllHee CoeqUHEHUE.

Yciaosue coeduHeHu s ykaspiBaeTcs B mpemiozxkeHuu ONunu US| NG, n6o HESTBHO 3a0a€TCsI KJTFOUEBEIM
cnoBoM NATURAL. OTO yCJIOBHE OIIpPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYOIIIUMU» OPYT OPYTY (3TO IOAPOOHO pacCMaTpUBaeTCsI HUXKe).

Bo3MOXXHEIE TUIIEI COEIUHEHUN C COIIOCTaBJIEHUSIMU CTPOK:
INNER JO'N

IOnsa xkaxpou ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCSI CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT QUTER JAO N

Cuauasa BeITonHsIeTCsI BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCS
BCe CTpoK#d u3 T1, KOTOpPEHIM HE COOTBETCTBYIOT HUKakKWe CTPOKU B T2, a BMeCTO 3HaYEeHUU
ctonbioB T2 BctaBnsiorcss NULL. Takum obpa3oM, B pe3ynbTuUpYyIOIed Tabmuile Bcerga OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

Rl GHT QUTER JO N

Cuauasa BuinmonHseTcs BHyTpeHHee coemuHeHmre (INNER JOIN). 3aTeM B pe3ynbTaT m00aBIISIOTCS
BCe CTPOKU M3 T2, KOTOPHIM He COOTBETCTBYIOT HHKaKue CTPOKu B T1, a BMecCcTO 3HadYeHUU
ctosnbmoB T1 BcraBmsitorcst NULL. 910 coemuHenue siBiusieTcsa odOpaTHEM K jesomy (LEFT JOIN):
B pe3ynbTUPYIOIIEel Tabsuie Bcerga OymeT MUHUMYM OfHA CTPOKaA [JId KaXKOou CTPOKH u3 T2.

FULL OUTER JO N

CHauasa BBHIIIOJTHSAETCS BHYTPEHHEE COeWHeHMNe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKU
u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHMKakKHWe CTPOKM B T2, a BMeCTO 3HaueHu# cronbdior T2
BcTaBiusaoTca NULL. M HakoHel, B pe3yabTaT BKJIIOYAIOTCSI BCe CTPOKU U3 T2, KOTOPEIM He
COOTBETCTBYIOT HUKaKHe CTPoKu B T1, a BMecTo 3Hauenui ctonb1oB T1 BcTraBnsiorcs NULL.

IIpennoxkenne ON ompenenseT Hauboee o61IyI0 GOPMY YCIOBUS COEOMHEHUS: B HEM YKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIMA, HOA00HEIE TEeM, YTO MCIOIb3YIOTCA B mpemyioxenun WHERE. ITapa
CTpOK U3 T1 1 T2 COOTBETCTBYIOT OPYT OPYIY, eciu BelpaxeHue ON Bo3BpalllaeT OjId HUX true.

USING — 9TO COKpalllEHHas 3aluCh YCJIOBUS, IIOJe3Has B CHUTyallMHd, Korga C 00erux CTOPOH
COEMMHEHUS CTOOILBI UMEIOT OfMHAKOBEIe nMeHa. OHa MPUHUMAET CITMCOK OOIMUX MMEH CTOJIOIIOB
yepes 3ansTyio ¥ GOpMUPYET yCIIOBHE COEOUHEHHUS C PABEHCTBOM 3TUX CTOJIONOB. Hampumep, 3amuch
coequHeHUA T1 u T2 ¢ USI NG (a, b) dbopmupyet ycimoBue ON Tl.a = T2.a AND Tl.b = T2.b.

Bonee toro, mpu BeiBoge JO N USI NG uCKITI04aloTCs U30BITOYHBIE CTONOIE: 00a COIIOCTaBIEHHBIX
cTonlOlla BLIBOOUTEH HEe HY2KHO, TaK KaK OHM COmepzKaT ONMHAKOBHIE 3HauYeHUs. Torma kak JO N ON
BHITAET BCe CTOJIONKI U3 T1, a 3a HUMHK Bce CTOonOIEI u3 T2, JO N USI NG BEIBOOUT OOUH CTOJIOeI OJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHK BCE OCTaBIIMEecs CTONOHBI m3 Tl M, HAaKOHEIl, BCe
OCTAaBIIIHECS CTOJIOLEI T2,

Hakoner, NATURAL — coxkpamiésHas ¢opma USI NG oHa o6pa3syeT cmucok USI NG u3 Bcex MMEH
CTOJIOIIOB, CYLIECTBYIOIINX B 00eMX BXOOHEIX Tabmumax. Kak u ¢ USI NG, 9Tu CTOIOIB OKAa3BIBAIOTCS
B BHIXOIHOM TalbiHlle B eUHCTBEHHOM 3K3eMIspe. Eciu cTOnOIIOB ¢ OMMHAKOBLIMH MMEeHaMU He
Haxomutcsi, NATURAL JO N medictByeT Kak JO N ... ON TRUE u BHIHA€T OeKapTOBO IIPOU3BEMIEHUE
CTPOK.

IIpyumMmeyanue

IIpemnoxenne USI NG pa3yMHO 3alllMIIEHO OT W3MEHEHHU B COEOUHSIEMBIX OTHOIIEHUSIX,
TaK KaK OHO CBSI3LIBAET TOJILKO SBHO IepeducIeHHBLIe CTOoNO0IEBI. NATURAL cumTaeTrcs Oojiee
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PUCKOBAHHEIM, TaK KdkK IIPDHU JT1060M N3MEHEeHUH CXEMEI B OOHOM HUJIN OJPYTOM OTHOIIIEHHWH, KOT'Ia
IIOABIIAIOTCA CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T
HOBEIE CTOJ'I6I_I]>I.

7151 HarIIgHOCTU IIPEeOIloJyIOZKUM, YTO Y HAC €CThb Ta6J'II/II_II:I [

_____ I,
1] a
2] b
3] c
ut2
num | val ue
_____ Fom e oo -
1| xxx
31 yyy
51| zzz

C HUMU OJ1a Pa3HBIX THUIIOB COeUHEeHUN MBI IIOJIY4YUM Clieayllnue pe3yJIbTaThl:

=> SELECT * FROMt1l CROSS JO N t2;
num | nane | num| val ue

WWWNNNREP R

~ 0 00T TCUTO9 9O
<
<
<

(9 rows

=> SELECT * FROMt1l INNER JON t2 ONt1l.num= t2. num
num | nane | num| val ue

----- s
1] a | 1] xxx
3] ¢ | 31 yyy

(2 rows)

=> SELECT * FROMt1l INNER JO N t2 USING (nun;
num | nane | val ue

_____ e
1] a | xxx
3] c | yyy

(2 rows)

=> SELECT * FROM t1 NATURAL |INNER JO N t2;
num | nane | val ue

_____ e
1] a | xxx
3] c | yyy

(2 rows)

=> SELECT * FROMt1l LEFT JON1t2 ONt1l.num= t2. num
num | nane | num| val ue
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XXX

yyy

=> SELECT * FROMt1 LEFT JON t2 USI NG (num;
num | nanme | val ue

=> SELECT * FROMt1l RIGHT JON t2 ON t1. num = t2. num
num| name | num| val ue

----- B e L
1| a | 1| xxx
31 ¢ | 31 yyy

| | 5| zzz
(3 rows)

=> SELECT * FROMt1 FULL JON t2 ON t1. num = t2. num
num| name | num| val ue

----- B e L
1| a | 1| xxx
2] b | |
31 ¢ | 31 yyy

| | 5| zzz
(4 rows)

YcnoBue coemuHeHHss B mOpemioxeHur ON MOXKET TakKxXKe cofepikKaTh BBIpaXKeHWsI, He CBsSI3aHHEIE
HEeIIOCPECTBEHHO C COelMHEeHHueM. ITO MOXKeT OBLITh ITI0JIe3HO B HEKOTOPHIX 3aIllpocax, HO He CIlemyeT
KCIIOJIF30BaTh 9TO HEOOOYyMaHHO. PacCMOTPUTE CIIEOYIOIINI 3aIIPOC:

=> SELECT * FROMt1l LEFT JONt2 ONtl.num= t2.num AND t2.value = 'xxx';
num| name | num| val ue

1| a
2] b
3] c
(3 rows)

3amMeThsTe, YTO €CJIM IOMECTUTh OrpaHnYeHue B npennoxeHue WHERE, BB ITOJIYYUTE OPYTOU pe3ysbTar:

=> SELECT * FROMt1 LEFT JON1t2 ONtl.num= t2.num WHERE t 2. val ue = ' xxx';
num| name | num| val ue

9TO CBsI3aHO C TeM, UTO OTrpaHHYeHHe, IOMEIIEHHOe B Tpemnioxkenue ON, oOpabaTeiBaeTCcs 00 omepaluu
COeIVHEHUs, TOrJa Kak orpaHmdeHme B WHERE — nocse. 9T0O He UMeeT 3HAYEHUS IIPU BHYTPEHHUX
COEQUHEHUSX, HO BaXXHO IIPU BHEIIIHUX.

7.2.1.2. NceBpoHuMblI Tabnuy n ctondbuos

TabmuilaM 1 CChITKaM Ha CJIOZKHBIE TaOIUITH B 3alIPOCe MOXKHO TaTh BpeMeHHOe UM, 10 KOTOPOMY K HUM
MOZKHO OymeT oOpalllaTbCsd B paMKax 3ampoca. Takoe UMs Ha3bkIBA€TCS NCeBOOHUMOM Mabaulbl.

OnpepenuTh NCeBAOHUM TaOJIMIIEI MOXKHO, HAalIKCaB
FROM ##H#B##HHH_HRHHHH AS #HHHHHBRH
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NI
FROM ######H#EH _HHHABHE HAHHHHAHH

KmnodyeBoe ci1oBO AS ABIISIETCSI HeoOsI3aTelIbHBIM. BMeCTO ######### 37ech MOXKeT OBITHL JII000H
UOeHTUPUKATOP.

I[IceBOOHMMBI 4aCTO IMPUMEHSIOTCS [OJII Ha3HAYeHHS KOPOTKHX HIeHTHMUKAaTOPOB HJIMHHBIM HMeHaM
TaOJIUII C IIeJIBI0 YIYYIIeHUsI YNTaeMOCTH 3anpocoB. Hampumep:
SELECT * FROM " ##### #####HS ##4 #Hs##a4" s JO N " #4884 #H##HAHH ##8" a

ON s.id = a. num

IIceBDOHMM CTAHOBUTCS HOBHIM UMeHEeM TabJIMUEI B paMKax TEKYIIero 3aIlpoca, T. €. I0CJie Ha3Ha4YeHUs
IICEBIOHKMA HMCII0JIb30BaTh MCXOOHOE UM TaOJIUIEl B IPYTOM MeCTe 3alpoca Helb3s. TakuM o06pa3omM,
CIIEOYIOIUM 3aIIPOC HEOOIIyCTHUM:

SELECT * FROM ny_tabl e AS m WHERE ny_table.a > 5; S HHHRHRRR

X0TsT B OCHOBHOM IICEBOOHMMEI UCIIOJIL3YIOTCS OIS yIoOCTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTma Tabiuiia
COeNHuHsIeTCS caMa C co00ii, HalpuMep:

SELECT * FROM peopl e AS nother JO N people AS child
ON nother.id = child. nother_id;

Kpome Toro, mceBOOHUMEL 00513aTEBHO HY?KHO Ha3HadaTh moa3amnpocaM (cMm. [Tompasmen 7.2.1.3).

B cnygyae HeOODHO3HAYHOCTH OIIpefelieHus IICEBIOHUMOB MOXKHO UCIIOIb30BaTh CKOOKU. B cienyioiiem
IpuMepe IIePBHIM OIlepaTop Ha3HadaeT IICEBOOHUM b BToOpoMy 9K3eMIiapy ny_t abl e, a BTopoi onnepaTop
Ha3Ha4aeT ICEeBOOHUM Pe3yJIbTaTy COeTUHEHUT:

SELECT * FROM ny_table AS a CROSS JON ny_table AS b ...
SELECT * FROM (ny_table AS a CROSS JON ny_table) AS b ...

B mpyro#i ¢popme HazHaUEHUS IICEBIOHMMAa BpeMeHHLIEe MMeHa [al0TCs He TONIbKO TabnuiiaMm, HO U eé
CTOJIOIIaM:

FROVI ##HHHHHHHE HHHHE [ AS]  HHHHHHHHEE ( BHEEEEL [, ##SE2 [ ... 1] )

Ecnu IIceBOOHHMMOB CTOJIOIIOB OKa3bIBA€TCS MEHbIle, YeM (PaKTHUECKH CTOIOIIOB B TAOIMIle, OCTaIbHEIE
CTONOITHE COXPAHSIOT CBOM UCXOMHEIE MMEeHa. DTa 3alIuCh 0COOEHHO TToIe3Ha [JIsi 3aMKHYTHIX COeIUHeHnH
WY TIOO3aIlPOCOB.

Korpa nmceBgoHUM npuMeHsieTCs K pe3ynbTaTy JO N, OH CKphIBaeT OPUTHHAIbHBIE UMeHAa TaOIuIl BHYTPHU
JA N. Hanpumep, 3To monycTtuMbii SQL-3ampoc:

SELECT a.* FROM ny_table AS a JO N your _table AS b ON ...
a 3ampoc:
SELECT a.* FROM (ny_table AS a JO N your _table AS b ON...) AS c

OoImrOO0YHEIM, TaK KaK IICeBIOHUM TaOJIHIIEI 4 He BUICH CHaApPY2ZXKHU OIIpeneyieHus rnceBgoHuMa C.

7.2.1.3. NMoa3anpochkl

[Tog3ampock!, obpasyiomue TabIuIbl, DOMXKHBI 3aKII0YaThbCs B CKOOKM U UM 0053amesibHO HOJIKHEI
Ha3HayvaThCs IICEeBIOHUME (Kak onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM ( SELECT * FROM tabl el) AS ########H#

OTOT HmpuUMep paBHOCHUIEH 3amucu FROM tablel AS #########. Bonee HMHTepeCHBIE CUTyalluH,
KOTOpEIE HeJIb3sl CBECTH K IIPOCTOMY COEOWHEHHIO, BO3HUKAIOT, KOrga B IIOA3alpoCe HUCIOJIb3YIOTCA
arperupyiomye GyHKINU WU TPYIIIINPOBKA.

IMom3ampocoM MOXKeT TakKxkKe OLIThH CIicok VALUES:
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FROM (VALUES (' anne', 'smith'), ('bob', '"jones'), ('joe', "blow))
AS nanes(first, |ast)

Takomy mom3ampocy Toxke TpebyeTcs rnceBgoHuM. Ha3zHauaTs nmceBOgoOHMMEL cTOOMaM crimcka VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. [logpobHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnunyHbie PyHKLUM

Tabnuunble GyHKOUM — 3TO (GYHKIMU, BHIOAMOIINe HAOOp CTPOK, comepxkamux aub6o 0a30BbIE THUIIHI
IaHHBIX (CKAJIIPHLIX TUNOB), TM0OO COCTaBHLIE TUMHI (TabIU4YHEIEe CTPOKU). OHU TPUMEHSAIOTCS B 3aIIpocax
Kak Talnulbl, MpefcTaBleHUs WM IIOA3alpoCH B IpennoxkeHuu FROM CrTonlubl, BO3BpallEéHHEIE
TaOIUYHLIMY QYHKIUSIMU, MOXKHO BKJTIOUUTH B BEIpaxkeHus SELECT, JO Nunu WHERE Tak ke, KakK CTOJIOITE
TabJull, IpeACcTaBNIeHUud UIU 10A3allPOCOB.

TabnuuHble QYHKINM MOXKHO TaKXe CKOMOMHMPOBaTh, MCIOJb3ys 3anuck ROANS FROM Pe3ynbTaThl
dyukuui 6yoyT BO3BpallleH ! B TapalleIbHEIX CTONIOax; YUCIIO CTPOK B 3TOM ciiydae OymeT HanOoIbIINM
U3 pe3yJIbTaToB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKUUE C MEHBIIUM KOJIMYECTBOM CTPOK OyayT
morosHeHH 3HayeHusaMu NULL.

Bt R (W TH ORDI NALI TY] [ [ AS] #####HHHHE #unist | (HHannssst s [ . D]
RONS FROM ##H#HH# #tttttttt [, ...1 ) [WTH ORDINALI TY] [[AS] ###HHHH#HE HEHHH
[ (Hannnnsss s [ . D11

Ecnu ykazano npepnnoxenue W TH ORDI NALI TY, kK cTon6IiaM pe3yibTaToB GYHKIMY OyaeT mobaBieH eIne
omuH, ¢ TumoM bi gi nt. B aToM cTon611e HYMEPYIOTCS CTPOKU pe3ynbTUpyIolero Habopa, HauuHas C 1.
(910 0600611IeHME cTaHmapTHOTO SQL-cuHTakcuca UNNEST ... W TH ORDI NALI TY.) ITo ymom4aHuio, 3TOT
ctosnber] Ha3bBaeTcs or di nal i ty, HO eMy MOXKHO ITPUCBOUTDH U IPYTrOe UM C IIOMOIILI0 YKa3aHus AS.

CrnenmanbHyio TabnudHyI0 GyHKIMIO UNNEST MOZKHO BEI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCCHUBOB, a
BO3BpAlllaeT OHa COOTBETCTBYIOIIIEE YHUCIIO CTOJIOIOB, Kak eciiu 061 UNNEST (Pasmen 9.18) BrI3bIBaiach OJist
KaXKaoro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00bEIUHSIJINCE C IIOMOIITBI0 KOHCTPYKINH ROAS FROM

UNNEST( ##ts st [, ... ] ) [WTH ORDINALI TY] [[AS] #HHH#H##HHE S
[ (Hustnns #anast [, .. 1]

Ecomu ##t##itiitii #it##### He YKa3aH, B KAYeCTBe UMEHU TaOIUIIH MCIIONIb3YeTCSI UM (GYHKIINY; B CIIydae
C KOHCTpyK1uel RONS FROM) — uMs epBoi QYHKIIUU.

Ecnu mceBOOHMMEBI CTOJIOIOB He yKas3aHBI, TO Oy QYHKIIMH, BO3Bpalllaiolnei 0a30BHIM THUN OaHHHIX,
uMeHeM cTosbia OymeT uMs QyHKIuH. [Onas GYHKIOWK, BO3BpAIIAlOMIMX COCTABHOM THII, MMEHa
PEe3yIbTUPYIOIINX CTOIOIIOB ONPEeNeIsaoTCs HHOUBUAYaTbHEIMU aTPUOyTaMu THUIIA.

HeckonbK0 IpuMepPOB:
CREATE TABLE foo (fooid int, foosubid int, foonane text);

CREATE FUNCTI ON getfoo(int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$$ LANGUAGE SQL;

SELECT * FROM getfoo(1) AS t1;

SELECT * FROM f oo
WHERE f oosubid IN (
SELECT foosubi d
FROM get f oo(foo.fooid) z
WHERE z.fooid = foo.fooid

)l
CREATE VI EW vw_getfoo AS SELECT * FROM getfoo(1);

SELECT * FROM vw_get f 00;

100



3anpocH

B HEeKOTOpEHIX ciydasix OpIBaeT yooOHO ONpemenuTh TabINUHy0 QYHKIINIO, BO3BPALIAIIYIO PA3/INYHEIE
HaboOpHl CTONOGLOB IIPM Pa3HBIX BapuaHTaX BBI30BA. [JIsT 3TOTO HYXKHO yKa3aTb, YTO OHA BO3BpAlllaeT
nceBmoTum r ecor d. icmonb3ys Takyio GYHKIIUIO, 03KUOAEMYI0 CTPYKTYPY CTPOK HYZKHO OITHMCATh B CAMOM
3ampoce, 4TOOHI cUCTEMa 3Hajla, Kak pa3o0paTh 3alpoc U COCTABUTh €T0 IIaH. 3allMChIBAETCS 9TO TaK:

HUHHE R [ AS] R (R B [ . ])
HUHHE R AS | B (B B [ . ])
RONS FROM ... HHHH#H HEHHHE AS (HHHHHHRE SR [, .. 1) [, .. 1)

Be3z RONS FROM) CHUCOK ######H#H#H#H# ######## 3aMeHseT CIUCOK IICEBIOHMMOB, KOTOPHIM MOXKHO
Takke moOaBUThH B IpemIoxkeHuu FROM MMeHa B OIpemeneHusX CTOJOLOB CIyXKaT IceBgoHMMaMu. C
RONS FROM ) CIIMICOK #######i### Hi#### MOXKHO Ho0aBUTh K KaXOoW (QYHKIIUM OTHEIbHO, TubO0
B ciy4dae C ogHOU QyHKIUeN u 6e3 npennoxeHus W TH ORDI NALI TY, COUCOK ###HiHHHHHH ittt
MOXKHO 3aIMCaTh BMECTO CIIMCKa C ICeBOOHMMaMH CTOJIOII0OB mociie RONS FROM ) .

B3rnsHuTE Ha 3TOT IIpuMep:

SELECT *
FROM dbl i nk(' dbname=nydb', ' SELECT pronane, prosrc FROM pg_proc')
AS t1(pronanme nane, prosrc text)
VWHERE pronane LI KE 'bytea% ;

3mecs pyukuuda dblink (u3 mogyns dblink) BrmonHseT ymanéHubil 3anpoc. OHa 00bsB/IeHa KakK QyHKIIUS,
BO3Bpalarolilasg THUII record, TaK KaK OH INOOOUIOET O 3alpoca jIoOoro tumna. B atom ciydae
bakTuueckuit Habop cTONONOB (GYHKINU HEeOOXOOUMO ONUCATh B BEI3LIBAIOIIIEM €€ 3alpoce, YTOOH
aHanu3aTop 3alpoca 3Hajl, HapuMep, Kak npeobpa3oBaTs *.

7.2.1.5. NMoa3anpockl LATERAL

INlepen mom3ampocaMu B mpeninoxeHny FROMMOKHO 000aBUTh KITI0UeBoe CJI0BO LATERAL. 3TO MO3BOIUT
CCHIJIaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOIIUX 3JIEMEHTOB cmucka FROM (Be3 LATERAL KaXKOblit
TIOA3ampPOC BHITIONHSAETCS HEe3aBUCUMO U ITI03TOMY He MOXKeT obpalllaThbCsa K APYTruM aneMeHTaM FROM)

INepen TabnuuHbIIMM GYHKIUSAMU B OpedjiokeHuM FROM Tak>Xe MOXKHO yKa3aTb LATERAL, HO OlIst HUX
9TO KJII0YEBOE CJIOBO He0oO0S3aTeJIbHO; B apryMeHTax (PyHKIIMN B JII0O0M CJiydae MOKHO oOpallaThbCs K
cTonOIIaM B IPEOBLIAYIINUX 3JIeMeHTax FROM

OneMeHT LATERAL MOXKET HaXOOUTHCS Ha BEPXHEM YPOBHe ciiucka FROMunu B gepese JO N. B nocnenaem
clydae OH MOXKET TaKKe CChUIAaThCS Ha JII0OBIe 3JIEMEHTH! B JIeBOM dyacTtu JO N, cIipaBa OT KOTOPOTO OH
HaXOOUTCS.

Korpa samemenT FROMconmepsKuUT cChlIKU LATERAL, 3ampoc BHIIOJIHSIETCS ClIeAyIomuM oOpa3oM: cHavasla
IJIg CTPOKU 3reMeHTa FROM c 1lejieBBIMM CTONIOLIAMu, UIX Habopa CTPOK U3 HECKOJIBKUX 3JIEMEHTOB
FROM comepzKallux IIeJIeBbie CTOIOILI, BEIYUCIISIETCS 311eMeHT LATERAL cO 3HaYEeHUSIMHU 3TUX CTOJIOIIOB.
3aTeM pe3yJIbTUPYIOIINE CTPOKKU OOBIYHEIM 00pa30M COEeOUHSIOTCS CO CTPOKAaMHM, U3 KOTOPHIX OHU OBbLIN
BBIYMCIIEHBI. DTa IIpolieiypa MOBTOPSAETCS [JId BCEX CTPOK UCXOMHBIX TabJIu1I.

LATERAL MOZKHO HCIIOJIb30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

30ech 9TO He OYeHb IMOJIe3HO, TaK KaK TOT Ke Pe3yJIbTaT MOXKHO IOIyYUTh 00JIee IIPOCTHIM ¥ IIPUBLIYHBIM
CII0CO0OOM:

SELECT * FROM foo, bar WHERE bar.id = foo. bar_id;

I[Tpumensste LATERAL wuMeeT CMBICI B OCHOBHOM, KOTHOa OIS BBEYHCIEHHUS COEOUHSIEMBIX CTPOK
Heo0XommMo 00paTUThBCS K CTONOIaM Opyrux Tabiuil. B 4YacTHOCTH, 3TO IIOJIE3HO, KOTrfa HYXKHO
nmepemath 3HaYeHHe (QYHKIIMK, BO3Bpallaioilell Habop maHHHEIX. Hampumep, ecliu IPemnoloXKuTh, YTO
verti ces(pol ygon) Bo3BpaIaeT Habop BEPIIUH MHOTOYTOIbHUKA, OJTM3KKE BEPIITUMHEI MHOTOYTOJIbBHUKOB
13 TabuIEl Polygons MOXKHO ITOIYyYHUTh TakK:

SELECT pl.id, p2.id, vl, v2
FROM pol ygons pl, pol ygons p2,
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LATERAL vertices(pl. poly) vi,
LATERAL vertices(p2.poly) v2
WHERE (v1 <-> v2) < 10 AND pl.id != p2.id;

9TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vl, v2

FROM pol ygons pl CROSS JO N LATERAL vertices(pl.poly) vi,
pol ygons p2 CROSS JO N LATERAL vertices(p2.poly) v2

WHERE (v1 <-> v2) < 10 AND pl.id != p2.id;

unu rnepedopMyIupoBaTh ApyrumMu crnocobamu. (Kak yxKe yIIOMHHAJIOCh, B JAaHHOM IpUMeEpPe KIII04YeBoe
cnoBo LATERAL He TpebyeTcsi, HO Mbl OOaBUIM €T0 OIS SCHOCTH.)

Ocob6eHHO TOJIE3HO OBIBaeT HCIOnIb30BaTh LEFT JO N ¢ mom3ampocoM LATERAL, 4TOOBI HCXOXOHEIE
CTPOKU OKa3bIBAJIUCH B pe3yjbTaTe, Oaxe eciau nons3anpoc LATERAL He Bo3BpalaeT cTpok. Hanmpumep,
ecnu ¢yHKUUS get _product _names() BBIOAET HA3BAaHUSA IIPOAYKTOB, BHITYIIEHHHIX OIPEIeIEHHBIM
TIPOM3BOOUTEJIEM, HO O IIPOLYKIIMU HEKOTOPBIX IIPOU3BOOUTENIEN MHPOPMAIMU HET, Mbl MOXKEM HauTH,
KaKWX UMEHHO, IPUMEPHO TakK:

SELECT m nane
FROM manuf acturers m LEFT JO N LATERAL get_product_nanmes(mid) pname ON true
WHERE pnanme | S NULL;

7.2.2. NMpepnoxeHune \HERE

«IIpengnoxkenne WHERE» 3anuChIBaeTCs Tak:
\WHERE ######H# Hit#H##H 7

TTe ######E_#H######### — m000e BIpaxkeHue 3HaveHus (cM. Pasmern 4.2), BEigaolllee pe3yIbTaT THIA
bool ean.

ITocne ob6paboTku npennoxkeHuss FROM kaxkgasi CTpOKa IMOJTYyYeHHON BUPTYaIbHOM TaOJULBI TPOXOOUT
MIPOBEPKY IO YCJIOBUIO OrpaHudYeHus. Ecnu pe3ynbTaT yCJIOBUSA paBeH true, 9Ta CTpPOKa OCTAaETCSA B
BHIXOOHOM Tabmuile, a mHade (ecnu pe3ymnbTaT paBeH false unmm NULL) orOpachkiBaeTcsi. B ycimoBuu
OorpaHUYeHUs, KaK IIPaBUIO0, 3aJeMCTBYeTCA MUHUMYM OOWH CTONOell u3 TabmuIlbl, IONyYeHHOU Ha
BBEIXOTie FROM XO0Ts CTpPOro roBops, 3TO He TpebyeTcs, HO B IPOTUBHOM cJiydae npeioxkeHnue WHERE 6yneT
0eCCMBICTIEHHBIM.

IIpumMeuyanue

YcioBue Ojiss BHYTPEHHEIO0 COeOQUHEHUs MOXKHO 3alucaTh Kak B npepnjoxeHuu WHERE, Tak u B
npepnoxenuu JO N. Hanipumep, 3TO BEIpaXkeHUeE:

FROM a, b WHERE a.id = b.id AND b.val > 5

PaBHO3HAYHO 3TOMY:

FROM a INNER JON b ON (a.id = b.id) WHERE b.val > 5

U1 BO3MOXKHO, JaxKe 3TOMY:

FROM a NATURAL JON b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IEJIO0 BKyca U CTuisd. BapuadT ¢ JO N BHYTpU IIpPeOIoXKeHUST
FROV| BOBMOZKHO, He Ty4IIUY C TOYKHU 3PEHUS COBMEeCTUMOCTH ¢ ApyruMu CYB]I, X0Td OH U oIUCaH
B ctangapte SQL. Ho g BHEIIHUX COEAWHEHUU OPYTUX BapUaHTOB HET: MX MOJKHO 3alUCHIBATh
TOJILKO BO FROM Tlpennoxenuss ON 1 US| NG BO BHEIIIHMX COEOVHEHUSAX HEe PABHO3HAYHEl YCJIOBUIO

WHERE, Tak KakK OHH MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 6e3 COOTBETCTBHUS), a TaK¥kKe
yOansaTh UX U3 KOHEYHOTr'0 pe3yJibTaTa.

Heckonbko mpuMepoB 3anpocos ¢ WHERE:
SELECT ... FROM fdt WHERE cl > 5
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7

SELECT ... FROMfdt WHERE cl1 IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl1 IN (SELECT cl1 FROMt2)

SELECT ... FROM fdt WHERE c1 IN (SELECT ¢3 FROMt2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT ¢3 FROMt2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXI STS (SELECT c1 FROMt2 WHERE c2 > fdt.c1l)

f dt — HasBaHUe TaGJHIE], TOPOXKIOEHHOUN B mpemioxkennu FROM CTpoKu, KOTOpPEIe HE COOTBETCTBYIOT
ycnoBuio WHERE, mckimouatoTcs u3 fdt . O6paTuTe BHUMaHMEe, KaK B Ka4eCTBe BHIPAXKEHUHN 3HAUYEHUS
HUCIIOJIB3YIOTCSI CKaJIIPHEIE MoA3anpockl. Kak u mobble Apyrue 3alIpoChl, MOA3alpPOCH MOT'YT COepPXKaTh
CIOXKHBIE TaOIUYHLIE BEIPaXKeHUs. 3aMeThTe TakKxke, 4To f dt mcmonmb3yeTcs B mog3anpocax. [[omomHeHne
uMeHu cl B Bume fdt.cl HeoOXOOMMO TONBKO, €C/IM B MOPOXKOEHHOM Tabjulle B MOA3ampoce TaKiKe
OKa3bIBaeTcs cTosberr cl. ITomHoe uMs IpuUmaéT ICHOCTh Jazxe TaM, rje 6e3 Hero MOzKHO 000UTHUCH. DTOT
IpUMeP ITOKa3kBaeT, Kak 00/1acTh UMEHOBAHUS CTOJIOIIOB BHEIITHET0 3alIpoca PacIlIpoCTPaHsIeTCs Ha BCe
BJIOKEHHBIE B HET'O BHYTPEHHUE 3aIlPOCHI.

2.3. NpepnoxeHusa GROUP BY m HAVI NG

CTpOoKY MOPOXKAEHHOM BXOMHOM Tabnumel, npoinedimue ¢GuiabTp WHERE, MOXKHO CrpPyIOHUpPOBaTh C
IOMOIIBI0 IpennoxeHusa GROUP BY, a 3aTeM OCTaBUTL B pe3yJbTaTe TOJIBKO HYXHBIE T'DYIIIEL CTPOK,
UCIONBb3Y4 ImIpennoxenue HAVI NG

SELECT #####H# HHHHHHH
FROM . . .
[ WHERE . . . ]
GROUP BY HHHHHHHHIHHHE U [ HHUHHH R

«I[Ipepmoxenue CGROUP BY» rpynnupyeT CTPOKU Tabnmuipl, o0beOUHSS WX B OOHY TpPynny IIpHU
COBIIAfIEHUU 3HAYEeHUU BO BCEX MEPEeUUCJIEHHBIX CTonOnax. ITopAmok, B KOTOPOM yKa3aHbl CTOJIOIIHL,
He uMeeT 3HaueHUs. B pe3ynbTaTe HAOOPH CTPOK C OOWHAKOBHIMU 3HAYEHUSIMH IIpeobpas3yioTcs B
OTHeNbHBIE CTPOKHU, IIPEACTaBISIOIINe BCE CTPOKU T'PYINEL. DTO MOXKET OLIThH MOJIE3HO OJI YCTPaHEeHUS
U30BITOYHOCTU BHIXOIHBIX JAHHBIX U/UJIU [JI51 BEIUUCJIEHUS arperaTHLIX GYHKIMYM, IPUMEHEHHBIX K 3TUM
rpynnaM. Hanpumep:

=> SELECT * FROM test1;

x|y
[
al| 3
c| 2
b|] 5
al| 1
(4 rows)

=> SELECT x FROM test1l GROUP BY Xx;

(3 rows)

Bo BTOpoM 3ampoce MBI He MOTJIM HamucaTh SELECT * FROM test 1 GROUP BY X, Tak Kak [Jisi CTOJIOIa
y HET eQUHOTO 3HAaYEeHHUSs, CBA3aHHOTO C KaXXOou rpymnmnoi. OmHaKO CTOJIOIIE, 10 KOTOPHEIM BHIITOIHSIETCS
TPYIOMPOBKA, MOXKHO MCIIOIb30BAaTh B CHMCKE BHIOODPKM, TaK KaK OHM MMEIOT eOUHCTBEHHOE 3HaUYeHHe
B KaXK[OU I'pyIIle.
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Boob1me roBopsi, B IPYNIUPOBAaHHON TabuIle CTONOIE, He BKIIOUYEHHBIE B CIIHCOK GROUP BY, MOXKHO
HUCIIOJIb30BaTh TOJIBKO B arperaTHHIX BhIpaKeHuAX. [I[puMep Takoro arperaTHoOro BeIpaXkKeHusd:

=> SELECT x, sunm(y) FROM test1l GROUP BY x;

X | sum
T
a | 4
b | 5
c | 2
(3 rows)
3meck sum — arperaTHas GYHKIIUS, BBIUHCISIONIAS] €OUHCTBEHHOE 3HadeHWe MOJig BCEUW TPYINHL.

IMTogpo6HYIO MH(pOPMALHIO O CYIIECTBYIOIINX arperaTHhIX (YHKIMIX MOXKHO HauTu B Paspmene 9.20.

ITogcka3ka

I'pynnupoBka 6e3 arperaTHHIX BhIPAXKE€HUM MO CYTH BHIOAET HaOOp pal3/MUYalolINXCsl 3HAYEHUH
CTONOIOB. DTOT XK€ Pe3ylabTaT MOXKHO IIONYy4YUTh C IIOMOIINbIO mpepiioxkeHus DI STINCT (cM.
[Togpa3men 7.3.3).

BarnsiHuTe Ha CledyIONIUi IpUMep: B HEM BRIYUCIISAETCS 00Iasi CyMMa OpofazxK 10 KaxkaoMy ITPOOYKTY
(a He ob1mIas cyMMa 0 BCEM MPOAYKTaM):

SELECT product_id, p.name, (sun(s.units) * p.price) AS sales
FROM products p LEFT JO N sales s USI NG (product _id)
GROUP BY product _id, p.nane, p.price;

B aTom nmpumepe cronbisl product i d, p. nane u p. pri ce OOJXKHBEI IPUCYTCTBOBATh B criucke GROUP
BY, Tak KaK OHU MCIIOJIb3YIOTCS B CIiMCKe BHIOGOpPKU. CTOJbelr S. uni t S MOXKET OTCYTCTBOBATh B CIIUCKE
GROUP BY, Tak Kak OH HUCIIOJb3YEeTCS TOJIBKO B arperaTHOM BBIpaXkKeHUu (sun(...) ), BEUHUCISIOLIIEM
CyMMYy npopax. [I1s KaXXgoro NpoayKTa 3TOT 3alpoC BO3BpalllaeT CTPOKY C UTOTOBOU CYMMOMH IO BCEM
IpofaxkaM ODaHHOI'O IIPOAYKTA.

Ecnu 6w1 B Tabnuuie products mo cTosnbiry product _i d Ob1 CO3maH IMIEPBUYHBIN KITIOY, TOTHA B JaHHOM
npuMepe ObIIO OBl JOCTATOYHO CIPYIIIMPOBATH CTPOKM MO product i d, TaK KakK Ha3BaHUE M IlieHaA
npoayKTa (YHKUUOHA/AbHO 3as8ucAm OT Kofa IPOOYKTa W MOXKHO ONHO3HAYHO OIPEeNeuTh, Kakoe
Ha3BaHUE U IIeHy BO3BpallaTh AJI KaKOou rpynmnsl o ID.

B cranpmapte SQL GROUP BY MOXKeT TpPynnUpoBaTh TOJIBKO MO CTONOIAM HCXOOHOM TalJHMILI, HO
pacumpenue Postgres Pro mo3BosisieT UCIOIb30BaTh B GROUP BY cTonOIBI M3 CIIMCKa BHIOOPKU. Takxke
BO3MOZKHA I'PYIIHUPOBKA I10 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIIOB.

Ecnu Tabnuma Oblia CrpylnmHpoBaHa C MOMOINbI0 GROUP BY, HO HMHTepecC IIPencTaBASIOT TOJIBKO
HEKOTOphle TPYHIb, OTGUILTPOBATh WX MOXKHO C IOMOIIbI0 IpemiioxkeHus HAVI NG meicTBYIOIIETO
nono6Ho WHERE. 3amuceiBaeTCs 3TO TakK:

SELECT ######_ ####### FROM ... [WHERE ...] GROUP BY ...
HAVI NG #####H#A#H#H_BHEHHBHHHR

B mpepnoxenuu HAVI NG MOTyT HCIIOJIB30BaAThCS W TPYNIUPYIONIUE BBIPDAKEHUS, U BHIDAXXEHUSA, HE
y4acCTBYIOIINE B IPYIIIHUPOBKE (B 3TOM CJIydae 3TO [OIKHEI ObITh arperupylomne GyHKINN).
[Tpumep:

=> SELECT x, sunm(y) FROM test1l GROUP BY x HAVI NG sum(y) > 3;
X | sum

a | 4
b | 5
(2 rows)
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=> SELECT x, sunm(y) FROMtestl GROUP BY x HAVING x < 'c';

X | sum
i,
a | 4
b | 5
(2 rows)

U emé ooux 6ojee peanuCTUYHLIN ITPUMeEp:

SELECT product _id, p.name, (sun{s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JO N sales s USI NG (product _id)
WHERE s. date > CURRENT_DATE - | NTERVAL ' 4 weeks'
GROUP BY product __id, p.nane, p.price, p.cost
HAVI NG sum(p. price * s.units) > 5000;

B mannoM npuMepe npepnnoxenue WHERE BEIOUPAET CTPOKM 110 CTOIOIY, He BKIIIOUEHHOMY B TPYIIIUPOBKY
(BEIpakeHUe MCTUHHO TOJIBKO [Jig IIPOAaXK 3a IOoCJiefHHEe YeThIpe Helesu), TorAa Kak IpefjioXeHue
HAVI NG oT®UILTPOBEIBAET IPYINEL ¢ 0011el cyMMoit npopmax Gonbine 5000. 3amMeThTe, UTO arperaTHbIe
BhIpaXkeHUs He 0093aTesIbHO MOJIKHEI OBITH ONMHAKOBEIMU BO BCEX YaCTAX 3alpoca.

Ecnu B 3an1poce ecTh BBI3OBHL arperaTHBEIX GYHKIIUN, HO HeT npeaioxeHus GROUP BY, CTpOKHU BCE paBHO
OyayT rPyHIIMPOBATHLCS: B PE3Y/IbTATE OKAXKETCS OOHA CTPOKA I'PYIIHI (MJIX BO3MOXKHO, HY OJJHOM CTPOKH,
eciu 9Ta cCTpoka OymeT oTOpoIeHa nmpemioxkenueM HAVI NG). DTo cIrpaBedjIuBO U IJIS 3alIPOCOB, KOTOPHIE
copepIkaT TOJIbKO ITpemyioxkeHre HAVI NG HO He cofepsKaT BEI30BE arperaTHHIX (GYHKITUHN U IpeaJjioKeH1e
GROUP BY.

7.2.4. GROUPI NG SETS, CUBE un ROLLUP

Bornee cnmoxkHBIE, Y4eM ONMMCAHHEBIE BHIIIE, OMEPANUU TPYHNUPOBKU BO3MOXKHBEI C KOHLIENIHNEN Habopos
epynnupoeaHusi. [laHHBIE, BEIOPaHHBIE TPEOJIoXKeHussMu FROM u WHERE, rpynnupyioOTCs OTHENTBHO AJIs
KaXXOoro 3aJaHHOTO Habopa TPyNIUPOBAHMSA, 3aTEM I KaXKOOW T'PYIMILI BEIYUCIISIOTCS arperaTHhIe
GyHKIIUM KaK 019 TPOCTHIX ITpeajioxkeHut GROUP BY, 1 B KOHIIe BO3BpalllaloTCs pe3ybTaThl. Hanpumep:

=> SELECT * FROM itens_sol d;
brand | size | sales

_______ e
Foo | L | 10
Foo | M | 20
Bar | M | 15
Bar | L | 5
(4 rows)

=> SELECT brand, size, sun{sales) FROMitens_sold GROUP BY GROUPI NG SETS ((brand),
(size), ());

brand | size | sum

_______ e E
Foo | | 30
Bar | | 20

| L | 15

| M | 35

| | 50
(5 rows)

B kaxpmoMm BHYTpeHHeM crnucke GROUPI NG SETS MoOryT 3afaBaThCs HOJIb MJIM 0o0Jjiee CTOJIOIIOB WU
BBIpaZKEeHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ecly Okl OHU OBIIM HEeOCPEeACTBEHHO 3aluCaHbI
B npenyoxenun GROUP BY. ITycrto#t HaGop rpynnupoOBKY O3HAYaeT, YTO BCE CTPOKM CBOMSATCS K OTHOM
rpynme (KoTopas BBEIBOOUTCS, OaxKe €CJIM BXOOHBIX CTPOK HET), KaK OIMCAHO BHIIIE [OJI arperaTHBIX
dbyukuit 6e3 npenoxenus GROUP BY.

CchUIKM Ha TpPYNIHUPYIOMMEe CTOJOIBI WJIM BBIPAKEHUS 3aMEHSIOTCS B PEe3YyJIbTHUPYIOMUX CTPOKax
sHaueHusMu NULL misi Tex rpynmupyoimux HaGOpoB, B KOTOPHIX 3THU CTONOIEI OTCYTCTBYIOT. YTOOH
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MOKHO OBIJIO IOHSITh, PE3YJIbTATOM KAKOr0 T'PYNIHUPOBAHMUS CTajla KOHKPETHAs BBEIXOOHAsI CTPOKA,
mpegHa3HadveHa QYHKIWS, onucaHHas B Tabmuue 9.56.

s yKazaHuS OBYX PACIPOCTPAaHEHHBIX BHUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipengnoxenue ¢GopMbl
ROLLUP ( el, €2, e3, ... )

IIpeaCTaBIIdeT 3aJlaHHBIN CIIMCOK B]:Ipa}KeHI/Iﬁ 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIIO49asd HYCTOﬁ CIIUCOK; TO
€CTh OHO PAaBHO3HAYHO 3adllCH

GROUPI NG SETS (

(el, e2, e3, ... ),
(el e2),
(el),

()
)

OHO 4YacTo INpUMEHsIeTCS [MOJI aHalu3a HepapxXUyYecKuX MHaHHBIX, HaOpuMep, OJIT CYMMHPOBAHUS
3apIiaTH 10 OTAesaM, Togpa3fesieHusIM U KOMIIaHUM B 1I€JIOM.

IMpennoxenue GOPMEI

CUBE ( el, e2, ... )

MIPeICcTaBiIseT 3afaHHBIA CIMCOK M BCE ero BO3MOXKHBIE IMOIMHOXKECTBa (CTeIeHb MHOXKeCTBa). TaKuM
o0Opa3oM, 3amuch

CUBE (a, b, c)
paBHO3Ha4YHa

GROUPI NG SETS (
a, b, ¢
a, b

a, c
a

NN AN AN AN NS~
(on
o

)

OneMeHTaMu npemiiokeHut CUBE u ROLLUP MoTyT OBITE 1100 OTHENbHEIE BEIPAXKEeHUs, MO0 BIIOKEHHEIE
CIIUCKU 3JIEMEHTOB B CKOOKax. BiiokeHHBIe CIMCKHM 00pabaThIiBalOTCS KaK aTOMapHble €OUHUIIH, C
KOTOpPEIMU (POPMUPYIOTCSA OTAEIbHEIE HAOOPH! TpynnupoBanusa. Hanpumep:

CUBE ( (a, b), (c, d) )
paBHO3HAYHO

GROUPI NG SETS (
(a b, c, d),
(a b )
( c, d),
( )

)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPI NG SETS (
(a b, c, d),
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)

Kouctpykumu CUBE u ROLLUP MOryT npuMeHSThCS JInO0 HENOCPENCTBEHHO B mpepnjoxkeHuu GROUP BY,
00 BKJIaOLIBATLCA BHYTPh IpepjioxkeHus GROUPI NG SETS. Ecnu omHo npennoxkeHnue GROUPI NG SETS
BKJIQ[ILIBA€TCS BHYTPh OPYrOro, Pe3yibTaT OyAeT TaKuM XKe, KaK ecJii Obl BCe 3JIeMEeHTH BHYTPEHHETO
TIPeJIOKEeHUs ObUIN 3allCaHbl HEIOCPEACTBEHHO BO BHEITHEM.

Ecnu B opmHOM mnpepjoxeHuu CROUP BY 3apaéTcsa HEeCKOJIbKO JJIEMEHTOB TI'PYIIINPOBAHUS,
OKOHYATEeJIbHEIM CIMCOK Hab0OpOB TIPYINHPOBAHUSA o00pa3lyeTcs KaK NOpsSMOe IIPOM3BeIeHHe ITUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPI NG SETS (
(a, b, ¢, d), (a, b, c, €),

(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpumMeuyanue

KoucTpykuus (a, b) o6bI9HO BOCIPUHUMAETCS B BEIPAaXKEHUAX KaK KOHCTPYKTOP CTpoku. OgHAKO
B npemioxeHuu GROUP BY Ha BepxXHEM ypOBHe BBIpaXXeHHU 3amnuchk (a, b) BocnpuHHUMaETCS
KaK CIIMCOK BhIPaXKeHMM, KaK ONMUCaHO BHIIIE. ECIM BaM IO KaKO#-Tub0 MpPUYUHE HYNHCeH UMEeHHO
KOHCTPYKTOP CTPOKM B BEIpaXK€HUU I'PYNINPOBaHUS, UCIIOIb3YyUTe 3anuch RON a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepUT OKOHHBEIe (pyHKHumM (cM. Paspen 3.5, Pasmen 9.21 u Ilompaspen 4.2.8), atu
(yHKIIMM BRIYMCIISIOTCS IIOCJIe KaKOOM IPYNIINPOBKY, arperaTHhIX BEIpaXKeHu# u ¢punbTpanuu HAVI NG,
IIpyruMu cioBaMH, €CJIU B 3allpoCe eCTh arperaTHbele QyHKIUH, Ipennoxkernus GROUP BY umnm HAVI NG,
OKOHHBIe QYHKIIMU BUAAT HE UCXOOHEIE CTPOKH, IToNydeHHbIe u3 FROMWHERE, a crpynnupoBaHHEIE.

Korpa wucmonb3ylOTCsI HECKOJIbKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMU, HMEIOIINE B CBOUX
OIIpefieJIeHUusAX CHUHTAKCUYECKU paBHO3HaA4yHEBEIEe MpennoxeHusa PARTITION BY u ORDER BY,
rapaHTUPOBaHHO 00pabaTHIBAIOT MaHHBIE 3a OOWH IPOoXoa. TakuM 0O0pa3oM, OHU YBUIOAT OOUH MOPSIHOOK
COPTUPOBKHU, Oaxke ecnm ORDER BY He ompepnesnseT MOPSOOK OOHO3HAYHO. OOHAKO OTHOCUTENBHO
¢dyHKUUM c pa3HbEIMuU popmynupoBKamu PARTI TI ON BY u ORDER BY HUKaKUX rapaHTui He maéeTcs. (B
TaKUX CIy4asx MeXOy IPOX0OIaMU BEIYMCIEHUN OKOHHBIX PYyHKITUI 00BLIYHO TPEOYETCS JOIMOTHUTETbHBIN
9Tall COPTUPOBKU M 3Ta COPTUPOBKaA MOXKET HE COXPAHATh HNOPANOK CTPOK, PaBHO3HAYHEIM C TOYKU
3penusi ORDER BY.)

B HacTosmee BpeMs OKOHHBIE (PYHKIIMK BCerfga TPeOyIoT MpenBapUTEIbHO OTCOPTUPOBAHHEIX NAaHHEIX,
TakK 4YTO Pe3yabTaT 3ampoca OyOeT OTCOPTUPOBAH COTJIACHO TOMY MJIM MHOMY IIpeanoxeHuio PARTI TI ON
BY/ORDER BY okoHHBIX GyHKHUMN. OgHAKO IojlaraThCs Ha 3TO He ciepyeT. ECIu BB XOTUTE, YTOOBI
pe3ynbTaThl COPTUPOBAIUCH OIPEmeNéHHBIM 00pa3oM, SIBHO O00aBbTe IpemioxkeHue ORDER BY Ha
BEepXHEM YpPOBHE 3aIlpoca.

7.3. Cnncku BbIDOPKM

Kaxk roBopuiochk B IIpembIOyIIeM pa3gesie, TaOnuyHoe BhIpazxkeHue B SELECT co3maéT IPOMERKYTOUHYIO
BUPTYAJIbHYIO TaOIHITy, BO3MOXKHO OOBEeOuHssT TaOIWUIBI, IIPEeOCTaBIE€HUS, TPYIIHUPYS W HCKIIIOYas
JIUIIHWE CTPOKHW ¥ T. O. [lonydeHHas Tabnuia mepemaéTcs Ot o0pabGoOTKM B CNUCOK 8blOOPKU. IDTOT
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CIINCOK BI>I6I/IpaeT, KaKHnue CmO/l6U,bl HpOMe}KYTO‘-IHOﬁ Ta6HI/IHbI HOOJI2KHEI BEIBOOUTECSA B PE3YJIBTATE U KAK
MMEHHO.

7.3.1. dneMeHTbl CNUCKA BbIODOPKM

ITpocreiimuii ciuCoK BEIGOPKHM 0Opa3yeT 3JI€MEHT *, KOTOPHIM BRIOMpPAET BCe CTOOLEI M3 MTOJIy4YeHHOTO
TaGIUYHOTO BhIpaXkeHWs. COMCOK BEIOOPKM TaKyKe MOXKET COmepKaThb CIHMCOK BHIPAKEHUU 3HAUYEHUS
yepes 3anATyIo (Kak ompenesieHo B Pazmerne 4.2). Hanpumep, 9TO MOKET OBITH CIIMCOK UMEH CTOJIOIOB:

SELECT a, b, ¢ FROM ...

HNmeHa cTonb110B a, b 1 ¢ mpeacTaBnsiioT mnbo paKTUUYECKUE UMEHA CTOJIOIOB TabIull, MepedYrnCIeHHbIX
B mpemyioxkeHun FROV, nubG0 uX TCEBHOHWMEI, ONpPEeNeéHHBIE KaK ommcaHo B [lompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIMCKE BHIOOPKU TO K€, YTO U B mpepnjioxkeHuu WHERE, eciiu He MCIIOJIB3yETCS
TPYNIUPOBKa. B MPOTUBHOM CiTydae OHO COBHAAAET C IPOCTPAHCTBOM MMEH mpemniioxkeHust HAVI NG,

Ecnu cromnbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJBbKHX TaOIHIlax, HeoOXOOHMO TaKXKe YKa3aTb MM
TaOIHUILI, HATPUMEP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM...

OG6pairasch K HeCKOJIBKUM TabmuiaM, ObIBaeT yooOHO IIONYYHUTE CPa3y Bce CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbl1.*, thl2.a FROM ...

ITompoOHee 3amuCh ### #######. * onuceiBaeTcs B [lompasmerne 8.16.5.

Ecnu B chnmcke BBIOOPKKM WCHONMb3YEeTCS OOBIYHOE BBIpAXXKEHWE 3HAYEHWS, IO CYTH IIPU ITOM
B BO3Bpamaemyio Ttabnuiy mnoOaBisieTCcsi HOBHIM BUPTYyalbHBIM CTOnOel. BhipakeHune 3HadeHUS
BBIYMCIISIETCSI OOWH Pa3 [AJIg KaXXOOW CTPOKU Pe3yabTaTa CO 3HAYEHUSMM CTOJIOINOB B HAHHOM CTPOKE.
XoTs BRIpaXKeHUS B CIUCKE BEIOOPKHW He 00si3aTeIbHO OOJIKHBI 00pamarhcs K CTOnOIaM TabIMmyHOTO
BRIPaKEHUS W3 mpenmoxkeHus FROM OHM MOTYT COHOEpKaTh, HAIPUMED W IIPOCTHE apupMeTUIECKHUE
BBIPazKEHUS.

7.3.2. MeTKM cTONOULOB

dneMeHTaM B CIUCKe BRIOOPKY MOXKHO Ha3HAYUTh UMEHa AJIs ITocenylouei o6paboTKY, HaTpuMeDp, AJIst
yKa3aHud B npeanoxeHnu ORDER BY unu Ois BHIBOJA B KJIIMEHTCKOM IpuioxeHuu. Hanpumep:

SELECT a AS value, b + ¢ AS sum FROM . ..

Ecnu BRIXOmHOE mMMS CTONOIla He oIlpedesieHo (C moMOIbio AS), cUCTeMa Ha3HadaeT UMS cama. [
IIPOCTHIX CCBHIJIOK Ha CTOJIOIH 3TUM KUMEHEM CTAaHOBUTCS UMSI LIEJI€BOTO CTOJIOIIA, a [JIsi BEI30BOB (DYHKITHHM
9T0 UM QyHKIMHU. [[JI CIIOKHBIX BEIPAXKEHUN CUCTeMa I'eHepUPyeT HEKOTOPOE MOOXOOSIIIEee UM,

CnoBo AS MOXKHO ONYCTUTh, HO TOJIPKO €CJIM MMS HOBOTO CTONOIla HEe SBASETCS KITIOYEBBIM CJIOBOM
Postgres Pro (cm. [Tpunoxkenue C). Bo n3bexaHue ClIy4aiHOTO COBIIaIEHUS UMEHHU C KJTIOUEBLIM CJIOBOM
9TO UMS MOXKHO 3aK/II0UUTh B KaBeUKHU. Hamnpumep, VALUE — KITI0YeBO€ CJIOBO, II09TOMY TaKOW BapuaHT
He OyzeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM . ..
a Takou OymeT:
SELECT a "value", b + ¢ AS sum FROM . ..

s IIpegoTBpalleHuda KOH(I)J'IPIKT& C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLBCA B 6YJIYH.[6M,
PEeKoOMeHOyeTCs BCeraa IIuCaThb AS Uy 3aKIYaTh METKU BEIXOOHEBIX CTOJ'I6I_IOB B KaBBEIYKH.

IIpumMeuyanue

HMeHOBaHMe BEIXOOHBIX CTOIOIIOB OTIMYAETCS OT TOTO, UTO IIPOMCXOOUT B IIpedIoxeHun FROM(cM.
[Tompasmen 7.2.1.2). OguH cTonber MOXKHO IeperMeHOBaTh IBAXKIE, HO Ha BEIXOIE OKAXKeTCS UMS,
Ha3HaAYeHHOEe B CIIMCKEe BHIOODPKH.
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7.3.3. DI STI NCT

ITocne o6paboTKM COMCKa BHIOOPKH B PE3yIbTUPYIOIIEH TaOIuIile MOXKHO MOIOTHUTEJIPHO UCKIIOYUTH
ny6mupyiomuecs CTPOKHU. [J1s1 9Toro cpasy nocie SELECT gobGaBnsieTcst KirroueBoe cjioBo DI STI NCT:

SELECT DI STI NCT ######_#HH#HAHHE . . .

(YT0OHBI IBHO BKJTIOUHUTH MOBEIEHNE II0 YMOJTYaHH1I0, KOT{Ia BO3BPAIIAal0TCs BCe CTPOKHU, BMecTo DI STI NCT
MOZKHO yKa3aTh KJII04eBoe CJI0BO ALL.)

[IBe CTPOKM CUUTAIOTCS PA3HBIMHU, €CJIM OHU COOepzKaT Pa3/InyHble 3HaYeHUSI MUHUMYM B OMHOM CTOJIOIE.
ITpu sToMm 3HaueHus NULL nomaraioTcs paBHBEIMH.

KpomMme TOro, MO2KHO SIBHO OIpPeOesIuTh, KaKue CTPOKH OyOyT CYUMTATHCS PA3IUUYHBIMU, CIIEOYIOIIHM
obGpa3om:

SELECT DI STI NCT ON (######### [, ##H###H#H#E ) HH##0E_HHHH#TE .

3mech ##t###H#H#H#H# — oOBIYHOE BHIpaXKeHUWEe 3HA4YeHUs, BHIYUCIIAEMOE MOJisi BceX CTPOK. CTpOKWH,
IJIg KOTOPHIX TepeYHCIJIEHHbIe BHIPAXKEHUS HAIOT OOUH pPe3yJibTaT, CYUTAIOTCS OYOJIMPYIOIIMUMHUCST U
BO3BpalllaeTcs TOJIBKO [lepBas CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IIepBasi CTpoKa» Habopa MoXKeT
OBITEH I000M, €CIU TOJIBKO 3aIlpPoC He BKJII0YAET COPTHUPOBKY, TAPAHTUPVIOIIYI0O OMHO3HAYHBIN MTOPSII0K
CTPOK, mocTymnaiomux B GpunbTp DI STI NCT. (O6paboTka DI STI NCT ON IpOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)

IMpenmoxenne DI STI NCT ONHe onucaHo B cTaHgapTe SQL 1 mHOrga ero npuMeHeHUe CUUTAETCS IIJIOXUM
CTHJIEM M3-3a BO3MOIKHOMN HEOIIPENEeIEHHOCTU B pe3yiabTaTax. [Ipyu pa3syMHOM HCIIOJIb30BaHuU GROUP BY
¥ ITOA3ampocoB BO FROMMOKHO 060U THCh 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobOHee.

7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl ABYX 3alPOCOB MOXKHO 00pab0oTaTh, UCIIOIb3Ys OIlepalluy HaJli MHOXKEeCTBaMu: 00 beqUHEHHUE,
ImepecedYeHre M BHIYMTAHUE. DTH ONepPaliy 3alluCHIBAlOTCSI COOTBETCTBEHHO TaK:

#H##A#L UNI ON [ ALL] ######2
#H####1 | NTERSECT [ ALL] ######2
#H#H#H##1 EXCEPT [ ALL] ######2

3oecny ####HH] w #H#AH#H2 — 3TO 3alIpPOCE, B KOTOPBIX MOTYT HMCIOJIb30BaThbCsI BCE BO3MOXKHOCTH,
paccMmoTpeHHBIe OO 3Toro. OmepanuM Han MHOXECTBAMHM TOXKE€ MOXKHO BKJIagblBaThb M COEOUHSTH,
HalpuMep:

#Ha####L UNI ON ######2 UNI ON ######3
STOT CJIOXKHEIY 3aIIPOC BHIIOJIHAETCA TaK:
(###88#1 UNI ON ######2) UN ON ######3

UNI ON mmo cytu pmoGaBisieT pe3yJibTaThl BTOPOTO 3ampoca K pe3yJibTaTaM IIePBOTO (XOTS HUKAKOU
TIOPSAOOK BO3BpAlllaeMBEIX CTPOK IIPKU 3TOM He rapaHTupyeTcsi). bojee Toro, sra omepanusi youpaert
oyOGmupyoluecss CTPOKM M3 pe3yibTaTa TaK ke, KakK 3To mejtaeT DI STI NCT, eciiu TOJIBKO He yKa3aHO
UNI ON ALL.

| NTERSECT BoO3BpalllaeT BCe CTPOKH, COLepxKalllecsa B pe3yjabTaTe UM IIepBOro, M BTOPOIO 3alpoca.
Oy6nupyoimecss CTPOKU 0TGUIbTPOBLIBAIOTCSI, €CIIU He yKal3aHo ALL.

EXCEPT BoO3BpalllaeT BCe CTPOKH, KOTOPBIE €CTh B pe3yJjbTaTe IIepPBOr0 3allpoca, HO OTCYTCTBYIOT B
pe3ymnbTaTe BTOpOro. (MHOTrHma 3TO Ha3BIBAIOT pa3Huuel [ABYX 3ampocoB.) M 3mech myGiumpyloumecs
CTPOKM OT(pUJILTPOBLIBAIOTCS, €CJIN HE YKa3aHo ALL.

Y1006 MOKHO OBIIIO BEIYUCIIUTL OObeOUHEHHE, IIepeceveHre UIu Pas3HUIly Pe3yIbTaTOB OIBYX 3aIllpOCoB,
9TH 3aIIPOCH MOJIKHEI OLITh «COBMECTHMBIMHU IJISI 00beUHEeHHNSI», YTO 03HAYaeT, YTO OHU JOJIKHEI UMETh
OOWHAKOBOE YMCJIO CTOIOIIOB XU COOTBETCTBYIOIIHE CTOJIOIIEI OOJI?KHBEI OBITH COBMECTHUMBIX THUIIOB, KakK
omrceiBaeTcs B Pazmene 10.5.
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7.5. CopTupoBKa CTpPOK

ITocne TOro Kak 3ampoc BhIOaJl TabJuily pe3yibTaToB (mmocie o6paboTKM CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHPOBaTh. ECM copTHpOBKa He 3afaHa, CTPOKM BO3BPAIAIOTCS B HEOIPENeIeHHOM MOPSIKe.
®aKTHUYECKUH IOPANOK CTPOK B 9TOM ciy4yae OymeT 3aBHCETh OT IIflaHa COeNUHEeHUS U CKaHWPOBAHUSI,
a TakKXe OT MopsAKa MaHHBIX Ha OUCKe, TO3TOMY MOJIaraThCs Ha HEro Hejb3s. OupeneléHHbIN TOPSIIOK
BBIBOOUMEIX CTPOK TAapaHTHUPYETCS, TOJIBKO €CJIM 3Tall COPTUPOBKY 3aflaH SBHO.

[Topssgok COPTUPOBKU omnpenensaeT npeanoxenrue ORDER BY:

SELECT #####H#_HHHH#Y
FROM HHH#HHHHHE HHHHHH
ORDER BY ###H#HHHHH #u####H#H#H##1 [ASC | DESC] [NULLS { FIRST | LAST }]
[, HHHHHHH HEREE#E2 [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BEIPAXKEHUsI, MONYyCTUMBIE B CIIMCKE BHIOOPKH 3arrpoca.
Hanpuwmep:

SELECT a, b FROMtablel ORDER BY a + b, c;

Korpa yka3blBaeTCcsi HECKOJIBKO BEHIDaAXK€HUM, [OCJIeOylolnue 3HadYeHUs IIO3BOJIIIOT OTCOPTUPOBATH
CTPOKM, B KOTOPBIX COBIIaJlM BCe IIpelbIOylliue 3HaueHus. Kaxpoe BEIpaxkeHNHE MOXKHO HOOIOJIHUTH
KJII04eBBIMU ciioBaMu ASC unu DESC, KOTOpEIe BEIOUPAIOT COPTUPOBKY COOTBETCTBEHHO 110 BO3PACTaHUIO
unu yo6viBaHUIO. [lo yMOI4YaHUIO IPUHAT IOPANOK 0o Bo3pacTaHuio (ASC). Ilpu copTHUpOBKe IO
BO3pacTaHUIO CHavasla UOYT MeHbIlIe 3HaueHUs, I'fe IOHATHEe «MEeHbIIIe» OIIpeNessieTCsa OIepaTopoM <.
ITomoOHBIM 00pa30M, COPTUPOBKA II0 BO3PACTaHUIO OIIPENesIeTCs OllepaTopoM >.

[na oupepenernusa Mecta 3HadeHu NULL MOKHO ucionb30BaTh yKa3dauusd NULLS FI RST u NULLS LAST,
KoTOpHIe noMenialoT 3HaueHuss NULL cooTBeTCTBEHHO A0 uinu nnocie 3HaderHul He NULL. [To ymongasuio
3HaueHuss NULL cumrtaioTcs Gombie TIOOBIX OPYTHUX, TO €CTh moapa3syMeBaeTcs NULLS Fl RST mnsa
nopsigka DESCu NULLS LAST B IPOTHUBHOM CIIy4ae.

3aMeThTe, UTO MOPSOKKM COPTUPOBKH OIPENeNsioTCsS He3aBUCHMO [js Kaxmoro ctosnbma. Hampumep,
ORDER BY x, y DESC o3rHayaeT ORDER BY x ASC, y DESC, u 31O He TO X)ke camMoe, 4yTo ORDER BY x
DESC, y DESC.

3OeCh ######HH HH###HH### MOXKeT OBITh METKOM CTOJIOIIa MIXM HOMEPOM BEIBOOUMOI'O CTOJI0IIA, KakK B
OaHHOM IIpUMepe:

SELECT a + b AS sum c¢ FROM tabl el ORDER BY sum
SELECT a, max(b) FROM tabl el GROUP BY a ORDER BY 1;

O6a 3TH 3ampoca COPTUPYIOT Pe3yabTaT II0 IePBOMY CTOJIOy. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
IOJI?)KHO OCTaBaThCsI caMo 110 cebe, eTo HeIb3s UCI0JIb30BaTh B BEIpakeHuu. Hampumep, 3To owubka:

SELECT a + b AS sum ¢ FROMtabl el ORDER BY sum + c; - - HHHHHHHHTH

9To orpaHHYeHHEe II03BOJISeT YMEHBIINTL HEOOHO3HAYHOCTh. TeM He MeHee HEeOOHO3HAYHOCTh
BO3MO2KHa, Korga B ORDER BY ykKa3aHO MPOCTOE UMSI, HO OHO COOTBETCTBYET U UMEHHU BLIXOJHOTO CTOJIOIIA,
¥ CTONOIY U3 TabIMYHOTO BHIpAXKeHUs. B 9TOM clydYae MCIOIh3yeTCsT BHIXOOHOM CTONM0eIl. DTa CUTyalus
MOXKET BO3HHUKHYTH, TOJILKO KOT{la C IOMOIIbI0 AS BEIXOJHOMY CTOJIOIY Ha3HAYaeTCs TO K€ HMs, UTO
uMeeT cTonbel] B Opyroi# tabmuiie.

ORDER BY MOKHO IIPUMEHUTH K pe3ynbTaTy KomOuHaimu UNI ON, | NTERSECT u EXCEPT, HO B 3TOM CIIy4ae
BO3MOXKHA COPTUPOBKA TOJILKO II0 HOMEePaM HJIM UMeHaM CTOJIOIIOB, HO He II0 BEIPAKEeHUSIM.

7.6.LIMT un OFFSET

Ykazanusa LIM T u OFFSET HO3BOJAIOT HOJYYUTH TOJBKO YacCTh CTPOK M3 TE€X, YTO BEIOAJI OCTaJIbHOU
3arpoc:

'Ha mene Postgres Pro ompeesnser mopsiIoK COPTHPOBKY Amsi ASC u DESC 1o kaaccy onepamopa B-depeea no yMoAYaHUI0 [7Isi THIIA [AHHEX BEPAXeHUs. OGEIYHO
THIIBI JAHHBIX CO3[AIOTCS TaK, YTO 3TOMY IOPSIAKY COOTBETCTBYIOT OIEPATOPHI < U >, HO BO3MOXKHO pa3paboTaTh COGCTBEHHEIN THII JAHHBIX, KOTOPHIA GygeT BeCTH
cebs1 o-APyTOoMYy.
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SELECT #####H_HHHHHHH
FROM #HHHHHHHHHE B
[ ORDER BY ... ]
[ LIMT { ##### | ALL } ] [ OFFSET ##### ]

Ecnu ykazwiBaeTcsa uucino LIMIT, B pesynbraTe Bo3BpalllaeTcs He OOJbllle 3afaHHOI'O 4UMCJla CTPOK
(MeHbIlle MOXKET OBITH, €CJIM CaM 3aIpPoC BhIMANl MEHbIIIEE KOJIUYECTBO CTPOK). LIM T ALL paBHOCHUIIBHO
OTCYTCTBUIO yKa3aHusa LIM T, kak u LI M T ¢ aprymerntoMm NULL.

COFFSET ykKa3bIBaeT HPOIIyCTUTL YKa3aHHOE YUCJIO CTPOK, IpeXae YeM HayaTh BeIaBaTh CTPOKU. OFFSET
0 PaBHOCUJIBHO OTCYTCTBUIO yKa3aHusa OFFSET, kak u OFFSET ¢ aprymenToM NULL.

Ecnu ykazano u OFFSET, u LI M T, cHavasa cucteMa nponyckaeT OFFSET CTpPOK, a 3aTeM Ha4yuHaeT
IIOACYUTEIBATHL CTPOKHU [JIS1 OTrpaHudYeHus LI M T.

IMTpumensisi LI M T, BazKHO HMCIIOJIb30BaTh TakKxXKe IpemioxkeHne ORDER BY, uToOBI CTPOKM pe3yjbTaTa
BBI@BaJIMCh B OIIPEIeIEHHOM Mopsigke. MHaye 6yayT Bo3BpalllaThbCsd HElTpeacKa3yeMble ITOAMHOXKEeCTBA
CTPOK. BBl MOXKeTe 3aIpOCUTh CTPOKM C OECATOU II0 ABAALATYIO, HO KaKOU IIOPSOOK Bbl UMEETe B BULY?
IMopsimok OymeT HeU3BeCTeH, eciu He mob6aBuTh ORDER BY.

OnTuMHU3aTOp 3anpoca yYUTHIBaeT orpaHudeHue LI M T, CTpOs IJIaHEL BBHIIIOJTHEHUS 3aIlIPOCOB, IO3TOMY
BEPOsITHEE BCETO IINIaHBl (@ 3HAYUT U MOOPSAOK CTPOK) OydyT MEHSIThCSA IIPU pas3HbiX LIMT u
OFFSET. TakuMm o6Gpa3oM, pa3nudHble 3Ha4deHus LI M T/OFFSET, BuIOMparolyre pas3Hble ITOJAMHOXKECTBa
pe3ynbTaToB 3ampoca, npusedym K Hec024dCO8AHHOCMU pe3y/bmamos, €eClIU He YCTaHOBUTh
IPenCcKa3yeMylo COPTUPOBKY C IToMoInkio ORDER BY. 3To He omubKa, a Hen30eKHOoe CIIeOCTBHUE TOTO, YTO
SQL He rapaHTHUPYET BHIBOI Pe3yJIbTaTOB 3allpoca B HEKOTOPOM MOPSAOKe, eCJIM IIOPAN0K He onpenesieH
ABHO mpemiioxenueM ORDER BY.

CTpoKH, ONpomyCKaeMEBle COTJIaCHO IpenjiokeHuio OFFSET, TeM He MeHee OOJIXKHBI BBIUHUCIATHCSI Ha
cepBepe. TakuM oO6pa3oM, Ipu OOIbINNX 3HaYeHUIX OFFSET paboTaeT HeahGHEKTHUBHO.

7.7. Cnuckun VALUES

IIpennoxenne VALUES m103BOJII€T CO3OATh «IIOCTOSHHYIO TaOJIUIly», KOTOPYIO MOXKHO UCII0JIb30BaTh B
3anpoce, He co3pmaBas U He HanomnHsAd Tabnuny B BII. CuHTaKCHC IPenIoXKeHUs:

VALUES ( ##uuusstt [, ... 1) [, ...]

Il KaKOoro CIMCKa BHIPaAXKEeHUM B CKOOKaX CO3MaéTCsl CTPOKa Tabnmuibl. Bce CIIMCKU OOKHBI UMETh
OOWHAKOBOE YMCJIO 3JIEMEHTOB (T. €. YUCJI0 CTOJIOIOB B TabJinlle) U COOTBETCTBYIOUIME 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUITHI HaHHLIX. PaKTUUYECKUN TUN HAHHBIX CTONIOIIOB pe3yibTaTa
onpemenseTcs Mo TeM XKe npaBuiaM, 94To 1 A UNI ON (cm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, '"three');
BEPHET TabIUIY U3 ABYX CTOJIOIIOB U TPEX CTPOK. TO PABHOCUJIFHO TaKOMY 3aIIpoCy:

SELECT 1 AS columl, 'one' AS columm2
UNI ON ALL

SELECT 2, 'two'

UNI ON ALL

SELECT 3, 'three';

ITo ymomnuanuio Postgres Pro Ha3Hauaetr cTonbiaM Tabnuisl VALUES nmeHa col uml, col uim?2 u T. 1.
HNmena cTonb10B He onpenesieHsl B ctangapTe SQL u B upyroit CYB]l oHu MOTYT OBITH APYTUMH, TIO3TOMY
00BLIYHO JIy4llle IIepeolIpefe/InTh UMeHa CIIMCKOM IICEBOOHUMOB, HalIlpUMep TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, '"tw'), (3, '"three')) ASt (numletter);
num | letter
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2] two
3| three
(3 rows)

CunTakcuuecku crucok VALUES ¢ HabopoM BEIPaKEHUM PAaBHO3HAYEH:
SELECT ###### ####### FROMV #H##H##H##IEH HH#HAHAHA

U OIlyCKaeTCs Be3ne, rae moiryctuM SELECT. Hampumep, BEL MOXKETeE HUCIIOIb30BaTh ero B cocTase UNI ON
Uy 0OOABUTD K HEMY ######H#H#H### #itti##### (ORDER BY, LI M T u/unu OFFSET). VALUES yaiie Bcero
HUCIIOJIb3YEeTCs KaK UCTOYHUK HaHHEBIX OJis KoMaHOE! | NSERT, a Takke Kak 1mog3arpoc.

3a JOIIOTHUTENbHEIME CBeOeHUIMH o0paTuTech K cirpaBke VALUES.

7.8. 3anpocbl W TH (OOwue TadbnmyHblie Bbipa>keHun)

W TH npepocTtaBinsieT crioco0 3amuChIBaTh OOMOJTHUTEJIbHBEIE OIepPaTOpPHl IJI NPUMEHEeHUs B OOJIbIINUX
3amnpocax. ITU OIepaTophl, KOTOPhIe TakKKe Ha3bIBAalOT OOIIMMU TaOIUYHBEIMU BhIpaxkeHusaMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KakK ONpefesieHNUsI BpeMeHHBIX Ta0JINll, CYyLIeCTBYIOIIUX
TOJIBKO [IJISI OIHOTO 3ampoca. [JomoJTHUTENLHEIM ollepaTopoM B nipeayoxenuu W TH moxkeT 6u1Th SELECT,
I NSERT, UPDATE unu DELETE, a camo mpemnoxenue W TH npucoenuHseTCI K OCHOBHOMY OIlepaTopy,
KOTOPHBIM TakKxkKe MOoxKeT ObITh SELECT, | NSERT, UPDATE unu DELETE.

7.8.1. SELECT B W TH

OcHoBHOe ITpeaHa3HaveHue SELECT B npeniioxkeHnnn W TH3aK/II09aeTCs B pa30MeHNH CJIOKHEIX 3aIlIPOCOB
Ha IIpoCTHle yacTu. Hanpumep, 3anpoc:

W TH regi onal _sal es AS (
SELECT regi on, SUM anount) AS total sales
FROM or ders
GROUP BY region
), top_regions AS (
SELECT region
FROM r egi onal _sal es
WHERE total sales > (SELECT SUMtotal sal es)/10 FROM regi onal _sal es)
)
SELECT regi on,
product,
SUM quantity) AS product _units,
SUM anmount) AS product _sal es
FROM or ders
VWHERE region I N (SELECT regi on FROM t op_r egi ons)
GROUP BY region, product;

BBIBOOUT MUTOTH MO MpPOAazxKaM TOJIBKO HOJIs MepemdoBhIX peruoHoB. IIpennoxenue W TH onipenesnseT ABa
OOIIOJIHUTENIBHEIX olepaTropa regi onal _sales u top_regions Tak, 4To pe3yJbTaT regi onal _sal es
UCIIOJIb3YETCs B t Op_regi ons, a pe3yJbTaT t op_regi oNs UCIOJIL3YEeTCsI B OCHOBHOM 3ampoce SELECT.
9TOT MpuUMep MOXKHO ObIJIO ObI mepenucaTh 6e3 W TH, HO ToTja HaM TOHaA00sTCS IBa YPOBHS BJIIOKEHHBIX
nop3anpocoB SELECT. Tloka3aHHBIM BEIIIIE CLIOCOOOM 3TO MOKHO CHeJlaTh HEMHOTO IIPOIIIE.

Heo6s3aTenbHoe ykasaHue RECURS|IVE mpeBpaitaer WTH M3 mpocTo yHooOHOM CHUHTAKCHUYECKOM
KOHCTPYKILIMU B CPEOCTBO peanu3alUy TOrO, 4YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Hcnomne3ys
RECURSI VE, 3anpoc W TH MoxkeT ofpaImaTtbCsi K COOCTBEHHOMY pe3ynbTaTry. OueHb IPOCTOM HPUMED,
cyMMupymomui yucia ot 1 go 100:

W TH RECURSI VE t (n) AS (
VALUES (1)
UNI ON ALL
SELECT n+1 FROMt WHERE n < 100
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SELECT sunm{n) FROMt;

B o6mieMm Bupe peKypcuBHEIM 3ampoc W TH Bcerfa 3amucChIBAaeTCs KaK He peKypcusHas 4acmb, IIOTOM
UNI ON (mmz UNION  ALL), a 3aTeM pekKypcuBHas 4acmbv, TOe TOJIbKO B PEKYPCUBHOW YacCTU MOXKHO
00paTUTHCA K pe3ylIbTaTy 3anpoca. Takol 3aIpoc BEIIOIHSAETCS CIeQyomuM 06pa3oM:

BolunciieHHe PeKypPCHBHOIO 3ampoca

1. BorumcnsieTcsi He pekypcuBHast dYacTth. [ass UNION (Ho He UNION  ALL) otbGpachBamTCS
oyOnupyommrecs CTPOKU. Bce ocTaBirecs CTPOKYM BKITIOUAIOTCS B PE3Y/IbTAaT PEKYPCUBHOTO 3ampoca
¥ TaKXKe MMOMEIAlTCs BO BpEMEHHYIO pabouyio mabauuy.

2. Tloka paGouas TabmuIla He IIyCTa, IIOBTOPSAIOTCS CIEeAYyIOIIUe OeHCTBUS:

a. BwnunciaseTcs peKypcuBHAS YaCTh TakK, YTO PEKyPCHBHAsI CCHIJIKA Ha caM 3aIllpoc obpaliaeTcs
K TEKYIeMy comepxuMomy pabdodueri Tabsuiel. st UNI ON (HO He UNI ON ALL) oTGpachBarTCsA
OyoIupPyIOIIKecs: CTPOKH M CTPOKH, IyOIUPYIOIIe paHee MoIydYeHHbe. Bce ocTaBIInecs: CTPOKHU
BK/IIOYAIOTCS B PEe3yJIbTaT PEKYPCUBHOTO 3allpoca M TaKKe IIOMEIailoTCs BO BPEMEHHVIO
npoMexcymoyuHyo mabauuy.

b. Copepxumoe pabodeil TabIUIEI 3aMEHSAETCA COOEPKUMEIM ITPOMEXKYTOYHON TaOJIUIE, a 3aTeM
TPOMEXKYTOYHAas TabIuIa OYnIaeTCs.

IIpuMmeyanue

CTporo TOBOPsi, STOT IIPOIECC SBJISIETCS UTEPAIMOHHEIM, a He PEKyPCUBHLIM, HO KOMUTETOM IIO
ctamaptaM SQL 6wt BEIOpaH TepMuH RECURSI VE.

B mokazaHHOM BhHIIIIE ITPUMEpPE B pabodelt Tabmulle Ha KaX/I0M 3Talle COOEPKUTCS BCEro OJHa CTPOKa U
B Hel IOCJIeloBaTeIbHO HaKamnauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, Giaromapsi yCIOBUIO
VWHERE, He BO3BpalllaeTCd HUYEro, TaK YTO BEIYHMCJIEHUE 3allpoca 3aBepllaeTcs.

PekypcuBHBIE 3aIPOCH OOBIYHO IPUMEHSIOTCS [JIsT PAabOThI C MEepPapPXUYEeCKUMHU WU OPEBOBUOHBIMU
CTPYKTypaMM [OaHHHIX. B KauecTBe MOJIE3HOTO HpHUMEepa MOXKHO IIPHUBECTH 3aIlpPoC, HAXOMOSIINUH BCe
HEeIIOCPEeCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YaCTH IIPOOYKTA, MCIIOIb3YS TOJIPKO TAOHUIy C IPSIMBIMUA
CBSI3SIMU:

W TH RECURSI VE i ncl uded_parts(sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product’
UNI ON ALL
SELECT p.sub_part, p.part, p.quantity
FROM i ncl uded_parts pr, parts p
VWHERE p. part = pr.sub_part
)
SELECT sub_part, SUMquantity) as total _quantity
FROM i ncl uded_parts
GROUP BY sub_part

PaboTasi c peKypCUBHBIMU 3allpOoCcaMH, BaXXHO 00eCIIeynuTh, YTOOB PEKYPCUBHAS YaCTh 3alpoca B KOHIE
KOHIIOB He BhIlajia HUKAaKUX KOpTexkel (CTPOK), B IPOTUBHOM CJIy4ae IIUKJ OyneT 6eckoHeyHBIM. MIHOT oA
IJIg 9TOT0 HOCTAaTO4YHO MpuMeHSTh UNI ON BMecTo UNI ON ALL, Tak Kak npu 3ToM OynyT oTOpachBaThCS
CTPOKHM, KOTOPHIE YK€ eCTh B pe3ysbTaTe. OQHAKO YacCTO B IIUKJIEe BHIOAIOTCS CTPOKM, HEe COBIAamalomive
IIOJIHOCTBIO C IPEOBIOYIIUMU: B TAKUX CIy4YasiX MOXKeT UMEThb CMBICII [IPOBEPUTL OOHO UJIU HECKOJILKO
mosiei, 4ToOBl ONpeneNuTh, He OblJIa U TEeKyllasg TOoYKa JOCTUTHYTa paHbile. CTaHOApPTHHIM CIoco0
pemieHus: MomoOHBIX 3aflad — BBIYUCIUTH MAcCUB C yKe 00pabOoTaHHBIMM 3HaueHUsSMHU. Hampumep,
paccMOTpuTe CIEeOyIONIUi 3aIpoc, MpocMaTpuBawIui Tabnuirty gr aph mo momro | i nk:

W TH RECURSI VE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM gr aph g
UNI ON ALL

113



3anpocH

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

9TOT 3ampoC 3aUUMKIUTCHA, eciau cBA3U |ink comepxat muKAbl. Tak Kak HaM HYXKHO [OJIy4YaTh B
pesynbTate «depth», omuo nuib n3MmeHernue UNI ON ALL Ha UNI ONHe 1T03BOJIUT n30eKaTh 3alluKIUBAHUS.
BMecTo 3TOr0 MBI HOIZKHEL KaK-TO OIIPENEeINuTh, UTO yKe OOCTUTAIU TeKYIel CTPOKH, IIPOUAST HEKOTOPBIN
nyTh. ng atoro Mel gobaBisgeM nBa cTonbla path u cycl e u momydaeM 3ampoc, 3AIIUINEHHBIR OT
3alUKIIUBaHUSA:

W TH RECURSI VE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY[ g. i d],
fal se
FROM gr aph ¢
UNI ON ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,
g.id = ANY( path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM search_graph;

I[TomuMO TpemoTBpalleHMs IIUKIIOB, 3HAYEHMS MacCHBa 4YacTO OBIBAIOT IOJIE3HBEI caMu IO cebe Oyis
MIPeACTaBJIEHUS «IyTHU», IPUBEIIIETO K ONIPENEJIEHHON CTPOKE.

B ob6mem cnydae, Korma [y BHISIBAEHUS ITUKJIA HYXKHO TPOBEPATH HECKOJIBKO TOJEH, ClemyeT
HCIIOIb30BaTh MaCcCUB CTPOK. Hampumep, ecnu HYy>KHO cpaBHUTD mons f 1 u f 2:

W TH RECURSI VE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY[ RON(g.f1, g.f2)],
fal se
FROM gr aph g
UNI ON ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || RONg.f1, g.f2),
RONg.f1, g.f2) = ANY(path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM sear ch_graph;

ITogcka3ka

YacTo Ay paclo3HaBaHUS LMKJIA JOCTAaTOYHOTO OOHOTO IMOJI M Torga ROA) MOXKHO OIYCTHUTE.
IIpu aToM OymeT MCIOIb30BAaThCS HE MACCHUB JAaHHBIX COCTABHOTO THIIA, a IIPOCTOM MACCHUB, YTO
6oree a¢phekTUBHO.

ITogcka3ka

OTOT anropuTM PEKYPCUBHOTO BEIYKCIIEHUS 3alIpOCca BEITAET B pe3yIbTaTe Y37k, YIOPAOOYEHHEIE
[I0 IyTH HOTrpyxKeHus. UToObl IONYYUTH Pe3yIbTaTh, OTCOPTHUPOBAHHEIE IO IIyOMHE, MOXKHO
mo0GaBUTh BO BHEITHUM 3anpoc ORDER BY mo cTondiy «path», momyyeHHOMY, KakK ITOKa3aHO BEIIIIE.
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[nst TecTUPOBAHUS 3aIIPOCOB, KOTOPHIE MOTYT 3aI[UK/IUBATHCS, €CTh XOPOIINHM MPUEM — HO0OaBUTL LIM T
B POOUTENLCKUM 3anpoc. Hanpumep, ciegyomuil 3anpoc 3alUKINTCSA, €CITU He [00aBUTh TPeAIoKeHne
LIMT:

W TH RECURSI VE t (n) AS (
SELECT 1
UNI ON ALL
SELECT n+1 FROM t

)
SELECT n FROMt LIM T 100;

Ho B maHHOM ciy4ae 3TOTO He ITPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc W TH BEIIAET CTOJILKO CTPOK,
CKOJIbKO (paKTUYECKH IIPUHNMAaET POOUTENBCKUY 3aIpocC. B Ipon3BOACTBEHHOM Cpefie UCITONb30BaTh 3TOT
IpUEM He PeKOMEHOYeTCsI, TaK KaK Opyrue CUCTeMbI MOTYT BeCcTHu ce0s mo-mpyromy. KpoMme TOoro, 3To He
OymeT pabGoTaTh, €CIM BHEITHUM 3alIPOC COPTUPYET PE3YIIHTATH PEKYPCUBHOTO 3aITPOCa UJIU COEOUHSIET
WX C OPyrou Tabiulied, TaK KakK B MOOOOHBIX CIy4YasiX BHEIIIHHM 3alpoc OOLIYHO BCE PaBHO BRIOMpAET
pe3ynbTat 3anpoca W TH IIOJIHOCTEIO.

3ampocsl W TH ©MeIOT moe3Hoe CBOMCTBO — OHM BBIYUCHISIIOTCSI TOJBKO pa3 [Jig BCETO POAUTEIHCKOTO
3ampoca, JaXke ecyiM 9TOT 3ampoc MM cocemHue 3ampockl W TH ofpalatoTcsi K HUM HEOOHOKPATHO.
Takum oO6pa30M, CIOKHBIE BRIYMCIIEHUS, PE3YJIhTAaThl KOTOPHIX HYXKHBI B HECKOJIBKUX MECTaX, MOXKHO
BBIHOCHUTH B 3ampockl W TH B 1eisix onTuMu3aiuu. KpoMe Toro, Takue 3ampochl TO3BOJISIOT U30eKaTh
HeXeJlaTeNbHBIX BEIYUCIEHUN QYHKIUN ¢ TO00YHBIMU 3¢ derTamu. OOgHAKO eCTh ¥ oOpaTHasi CTOPOHA
— OTNTUMH3ATOP HEe MOXKET PACIPOCTPAHUTh OTPAaHUYEHHUS POOUTENbCKOTO 3ampoca Ha 3ampoc W TH
TaK, KaK OH [ejlaeT 3TO AJIsi OOBYHOro mopa3amnpoca. 3ampoc W TH 0GbIYHO BHIIOMHSAETCST OYKBaIbHO U
BO3BpaAIIlaeT BCe CTPOKM, BKITI0YAsI T€, UYTO ITOTOM MOXKET OTOPOCUTDL POAUTENLCKUM 3ampoc. (Ho Kak 6B110
CKa3aHOo BHIIIE, BEIYMCIEHNE MOXKET OCTAHOBUTHLCS PaHbIIIE, €CITH B CCHIJIKE Ha 9TOT 3alpocC 3aTpedyeTcs
TOJIPKO OTPAaHUYEHHOE YHCJIO CTPOK.)

ITpuMepH! BhIIIE MOKA3BIBAIOT TONBKO mpenioxenue W TH ¢ SELECT, HO TakuM ke 00pa30M ero MOXKHO
HUCTI0JIL30BaTh ¢ KoMaHAgaMmu | NSERT, UPDATE u DELETE. B Kaxk[1oM CJiy4yae OH 110 CyTH CO3aéT BPEMEHHYIO
TabIUIy, K KOTOPOM MOXKHO 0OPaATUTHLCS B OCHOBHOM KOMaHIIE.

7.8.2. N3meHeHuMe paHHbIX B W TH

B npemnoxenun W TH MOKHO TaKzKe HCIIOJIb30BaTh OIEpaTOPH], u3MeHsomue ganaeie (I NSERT, UPDATE
unu DELETE). 9To MO3BOJISET BHIIIOIHATHL B OOHOM 3allpoOCe Ccpa3y HECKOJIbKO Pa3HBbIX ONepaluu.
Hanpuwmep:

W TH noved_rows AS (
DELETE FROM products
VWHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01'
RETURNI NG *
)
| NSERT | NTO products_|I og
SELECT * FROM noved_r ows;

9TOT 3anpoc hakKTUYeCKH IIepeMelnaeT CTPOKU u3 product s B product s_| og. Onepatop DELETE 8 W TH
yoasnseT yKa3aHHble CTPOKM U3 product S ¥ Bo3BpalllaeT UX comepxkumoe B npenjoxerHuu RETURNI NG; a
3aTeM TJIaBHBIM 3aIllPOC YUTAET 9TO COOEPKMMOe U BCTaBisAeT B TabmuIly pr oduct s_| og.

Cnepyet 3aMeTuTh, 4TO npemnoxenve W TH B JaHHOM ciiydae IpUCOeOUHSETCA K onepaTopy | NSERT,
a He K SELECT, BmozxkeHHOMY B | NSERT. 9T0 HeoO6xomumo, Tak Kak W TH MOZKeT cofiepKaTh OIIEPaTOPHI,
U3MEHSIONINE JaHHbIe, TOJIBKO Ha BEPXHEM ypPOBHE 3ampoca. OOQHAKO MPHU 3TOM IPUMEHSIOTCS OOBIYHEIE
mpaBuna BuguMocty W TH, Tak 9To K pe3ynbraTty W TH MOKHO 00paTUTHCS M U3 BJIOKEHHOT'0 OIlepaTopa
SELECT.

OmnepaTophl, U3MeHsoe maHHble, B W TH 0OBIYHO MOIOJHSIOTCS mnpepnioxeHneM RETURNI NG (cm.
Pazmen 6.4), KaK mOKa3aHO B 3TOM IIpuMepe. BazKHO MOHMMAaTh, YTO BpeMeHHas TabuIila, KOTOPYIO
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MOZKHO OyIOeT MCHOJIb30BaTh B OCTAIbHOM 3aIlpoce, co3maeTcs ul pe3ynbrata RETURNI NG a He 1ieneBou
Tabnuiel omepartopa. Ecnu omepaTop, u3MeHSOMmUE madHHble, B W TH He [ONOIHEH IPENJIOXKEeHUEM
RETURNI NG, BpeMmeHHasi Tabiuila He CO3maéTcss M oOpallaThCs K Hel B OCTAJIbHOM 3aIllpoce Hemb3s.
OpgHaAkKO TakKOM 3ampoc BCE paBHO OyAeT BHIIOIHEH. HampuMmep, OOMyCTHM CHEOYIOIIWN HE OYeHb
IPaKTUYHEIN 3aIlIpoC:

WTH t AS (
DELETE FROM f 00

)
DELETE FROM bar;

OH ymanut Bce cTpoku u3 Tabnuil f 0o u bar . ITpu 3TOM 4mciI0o 3ageCTBOBAaHHBIX CTPOK, KOTOPOE TOJTYyYUT
KJIMEeHT, Oy[eT IMOACYUTHIBATLCS TOJIBKO II0 CTPOKaM, yHoal€HHBIM U3 bar .

PekypcuBHEBIE CCHIJIKY B OIlepaToOpax, U3MeHSIONUX HaHHEIEe, He JOIIYCKAlTCsI. B HEKOTOPHIX CiIy49asax 3TO
orpaHUYeHue MOXKHO 000¥TH, 0OpPaTUBIINCh K KOHEYHOMY Pe3yJibTaTy pekypcuBHoro W TH, Hampumep
Tak:

W TH RECURSI VE i ncl uded_parts(sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product’
UNI ON ALL
SELECT p.sub_part, p.part
FROM i ncl uded_parts pr, parts p
WHERE p. part = pr.sub_part
)
DELETE FROM parts
WHERE part | N (SELECT part FROM i ncl uded_parts);

3TOT 3allIpoC yaoalideT BCe HEIIOCPeOCTBEHHEIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OmnepaTopkl, u3MeHsomMe gasaele B W TH, BRITOTHAIOTCS TOJIBKO OOWH pa3 U BCerga IIOJIHOCTBIO, BHE
3aBHCUMOCTH OT TOTO, IPUHUMAaET JIU UX Pe3yIbTaT OCHOBHOM 3aIlpoC. 3aMeThTe, YTO 3TO OTINYaeTCs
oT nnoBepmeHus SELECT B W TH: Kak rOBOPUJIOCE B IIpensinyineM pa3gesne, SELECT BEIIOIHAETCS TOJIBKO OO
TeX TOoP, II0Ka ero pPe3ylabTaThkl BOCTPEeOOBAaHLEI OCHOBHBLIM 3aIIPOCOM.

Bnoxenntie ornepaTopsbl B W TH BEIITOJTHAIOTCSI OOHOBPEMEHHO OPYT C APYTOM M C OCHOBHBIM 3aIIPOCOM.
TakuMm o00pa3oM, HOPSOOK, B KOTOpPOM omepaTopkl B W TH OyOoyT (paKTHYeCKH H3MEHSTh HaHHBIE,
Helpeqacka3yeM. Bce 3Tu omepaTophl BHIIIOIHSIOTCS C OOHUM CHUMKOM OdaHHbix (cM. ['maBy 13), Tak
YTO OHM HE MOTYT «BHOETh», KaK KaXKIObll M3 HUX MEHseT IleJieBble TaOmuIlbl. OTO YMEHbIIaeT
addeKT HenpenckalyeMoCcTd (GaKTUYEeCKOT0 MOopsSaaKa M3MeHeHUs CTPOK U o3HadaeT, 4To RETURNI NG —
€OUHCTBEHHBIN BapHaHT Ilepefadu U3MeHEeHUM OT BIOXKEeHHHBIX onepaTopoB W TH OCHOBHOMY 3aIlpocCy.
Hanpumep, B JaHHOM ClIy4ae:

WTH t AS (
UPDATE products SET price = price * 1.05
RETURNI NG *

)
SELECT * FROM products;

BHeITHUM omepaTop SELECT BHIHACT LIEHHI, KOTOpPhIe ObiIM A0 meicTBus UPDATE, Torfa Kak B 3alpoce

WTH t AS (
UPDATE products SET price = price * 1.05
RETURNI NG *

)
SELECT * FROM t;

BHelrHUM SELECT BBIDAacT U3MeHEHHBIE NaHHLIE.

HeopmHokpaTHOe U3MeHeHNe OOHOM M TOM XK€ CTPOKHK B paMKaxX OFHOI0 OIlepaTopa He IOoANepXKUBaeTCs.
HmMeTh MecTO OyIeT TOIBKO OOHO M3 HEeCKOJIbKUX U3MEHEHUH M HaméKHO OIpelenuTh, KaKoe HMEeHHO,
YacTO [OBOJIBHO CJIOXKHO (a HMHOTa W BOBCE HEBO3MOXKHO). DTO TaK Ke KacaeTcs ciydas, Korga
CTPOKa yHanseTcs W H3MEHSEeTCS B TOM JKe OoIlepaTope: B pe3ylbTaTe MOXKET OBITh BHIIOIHEHO
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3anpocH

TOJIBKO OOHOBJIEHHE. HOC—)TOMy B O6U.IeM ClIy4ae ciienyetT n3berarTn HOJIO6H01"O HaJIOZKEHUA onepaunﬁ. B
YaCTHOCTH, nsberaiTe II1oO3aIrpoCcoB W TH, KOTOPBIE MOT'YT IIOBJIUATH HA CTPOKH, U3SMEHSIEMbI€ OCHOBHBIM
OIIepaTopoM HJIM OIlepaTOopaMH, BJIO2KEHHBIE B HETO. PeByanaT OEeWCTBUS TaKUX 3aIlIpoCoB 6y;:[eT
HellpeaCKa3yEeMBIM.

B HacTosIiiee BpeMsi, O ollepaTopa, U3MeHsomnero manHeie B W TH, B KadecTBe IeJieBOM HeEeJb3s
HUCIIOJIF30BaTh TAOJIHILY, IJIT KOTOPOM OMpPenesieH0 YCJIOBHOE MPaBUIO MJTH IpaBuiio ALSO umu | NSTEAD,
€CJIM OHO COCTOUT U3 HECKOJIBKUX OIIepaToOpOB.
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naBa 8. Tunbl AAHHbIX

Postgres Pro nmpemocTraBnsieT moib30BaTensIM O0TaThiii aCCOPTUMEHT BCTPOEHHEBIX TUIIOB JaHHEIX. Kpome
TOT0, IOJIb30BaTEIM MOT'YT CO31aBaTh CBOU THUIIHI B Postgres Pro, ucnons3lysa komanny CREATE TYPE.

Tabmuia 8.1 comepXKUT BCE BCTPOEHHBIE THITHI
albTepPHATUBHEIX UMEH, IIPUBENEHHEIX B cTon0Ie «IIceBOOHUMEI», UCIIONIb3YyI0OTCAa BHYyTpU Postgres Pro
II0 UICTOPHUYECKHUM IIPHUYHNHaM. B 3TOT criMCOK He BKIIIOYEHEI HEKOTOpPhEI€ YCTapPEBIINE THUIIBI U TUIILL OJIA

BHYTPEHHEI' 0O IPDUMEHEHUA.

Taonuma 8.1. TN TaHHBIX

OAHHBIX OOIero MoJb30BaHus. MHoOTue u3

UM IIceBJOHHMBI Onucanue

bi gi nt int8 3HaAKOBOe Iienoe u3 8 6auT

bi gseri al serial 8 BOCBbMHUOAUTHOE menoe c
aBTOYBENIMYEHUEM

bit [ (n) ]

OuToBas CTPOKa (PUKCUPOBAHHOMH
OJTUHE

bit varying [ (n) ]

varbit [ (n) ]

fuTOBas CTpoOKa IIepeMeHHOU
OJTUHBI

bool ean bool Joruyeckoe 3HaueHue (true/
false)

box MIPSIMOYTOJIBHUK B IIJIOCKOCTH

byt ea OBOMYHBIE MOaHHBIEe («MaccCUB
0amT»)

character [ (n) ] char [ (n) ] CUMBOJIbHAA CTpOKa

PUKCUPOBaHHOU OJIUHEI

character varying [ (n) ]

varchar [ (n)

]

CHUMBOJIbBHad CTPOKa HepeMeHHOfI
OJIINHBI

cidr ceteBou agpec IPv4 unu IPv6o
circle KpPYyT B IIJIOCKOCTH
date KajieHOapHas gaTa (rofd, Mecsi],

IEeHb)

doubl e precision float8 YUCJI0O OBOUHOW TOYHOCTH C
IJIaBalollel TOUKoH (8 6aiT)

i net agpec y3na IPv4 unu IPv6

i nt eger int,int4 3HAaKOBOE YeTHIPEXOaNTHOE 1eoe

interval [ #### 1 [ (p) ] UHTEpBaJl BpeMeHU

j son TEeKCTOBBIEe maHHbIe JSON

j sonb IBOUYHBIE OaHHBIE JSON,
pa3o6paHHBIE

I'ine npsiMasi B IIJIOCKOCTU

| seg OTPEe30K B IIJIOCKOCTHU

nmacaddr MAC-agpec

macaddr 8 Agpec MAC (Media Access
Control) (8 popmate EUI-64)

noney OeHeXHasi CyMMa

nuneric [ (p, s) ] decimal [ (p, s) ] BeIlleCTBEHHOE YMCII0O 3afdaHHOU

TOYHOCTHU
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HUmsa IIceBpoHUMBI Onucanue

pat h reoMeTpUYeCKu oyTh B
IIJIOCKOCTHU

pg_l sn I[TocmegoBaTenbHBIM HOMEP B
xkypHaine Postgres Pro

poi nt reoMeTpuYecKas TO4YKa B
IIJIOCKOCTHU

pol ygon 3aMKHYTBIN reoMeTpUYeCKuil
IIyTh B IJIOCKOCTHU

r eal float4 YHCJIO OOVWHApHOW TOYHOCTHU C
IJIaBaloley Toukou (4 6amTa)

smal i nt int2 3HAKOBOe OByXOaMTHOE Iiefoe

smal | seri al serial 2 oByxOalTHOE nejoe C
aBTOYBEJINYEHUEM

seri al serial 4 yeTHIpEXOalTHOE 1emoe C
aBTOYBENIUYEHUEM

t ext CUMBOJIbHAS CTPOKa IIepeMeHHOU
IJIVHEL

time [ (p) ] [ without tine BpeMs CyToK (6e3 4acoBOTO

zone ] mosica)

time [ (p) ] with tinme zone |tinmetz BpeMs CYTOK C YY4ETOM HaCOBOTO
rnosica

timestamp [ (p) ] [ w thout mata u BpeMmsa (6e3 YacoBOro

tinme zone ] rosica)

timestamp [ (p) ] with tinmeftinestanptz maTa ¥ BpeMs C y4ETOM 4acOBOTO

zone rnosica

tsquery 3amrpoc TEKCTOBOTO ITOMCKA

t svector IOOKYMEHT ISt TEKCTOBOTO
IIOMCKa

t xi d_snapshot CHUMOK upeHTUUKaTOpPA
TpaH3aKIuu

uui d YHUBEPCAJIbHBIN YHUKaJIbHBIU
UaeHTUGUKaTOP

xm XML-maHHBIE

CoBMECTHMOCTH

B crarmapte SQL onmcaHE cenyrolliye TUITHL (MIK UX ©UMeHa): bi gi nt, bit, bit varyi ng, bool ean,
char, character varying, character, varchar, date, doubl e precision, integer, interval,
nuneric,decinal ,,real,smallint,tinme (c49acoBrsM ITosicoMm u 6€3), t i nest anp (C YaCOBBIM IIOSICOM
u 0e3), xm .

Kaxpplii TUTT MaHHBIX UMEET BHYTPEHHEEe MPEeNCTaBIeHUWE, CKPHITOe (PYyHKUMSIMU BBOHOA U BhIBOHA. Ilpu
9TOM MHOTHME BCTPOEHHBIE TUIHI CTAHAAPTHHI M MMEIOT OYEBUOHBLIE BHeITHWE GopMmaThl. OMHAKO €CTh
THUIIBI, YHUKaJbHEIE A Postgres Pro, HampuMep reoMeTpPUYeCcKHUe MyTH, U €CTh TUIHI, KOTOPHIE MOTYT
UMEeTh pa3Hble (OpMaTH, HATpUMep, AaTa u BpeMs. HekoTopsie QYHKIIMY BBOJA U BHIBOMIA HE SIBASIOTCS
B TOYHOCTH OOpaTHBIMU OPYT K APYTY, TO €CTb Pe3yJbTaT (PyHKUMM BHIBOAA MOXKET HE COBIAAaTh CO
BXOOHBIM 3HAYEHUEM U3-3a IOTEPU TOUHOCTH.

8.1. Hucnosbie TMnbI
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YucioBEIE THUMIBI BKIIOYAIOT IOBYX-, YETHIPEX- M BOCHbMUOAUTHBIE II€JIbIE, YETHIPEX- U BOCHMUOAUTHEIE
4Yycja C IJIaBaloIlel TOYKOM, a TaKXKe HOEeCATHUUYHBIe Yucjla C 3aJjaBaeMO# TOYHOCTHLIO. Bce 3Tu THOE
nepeunciieHs B Tabnule 8.2.

Taoauma 8.2. YucjioBbIe THIILI

AMms Pa3mep Onucanue Inama30H

smal | i nt 2 baiiTta ejoe B HeOoibIIOM|-32768 .. +32767
ouala3oHe

i nt eger 4 Gaiita TUNWUYHLIA BRIOOP mnsi|-2147483648
IEeNIbIX YUCen +2147483647

bi gi nt 8 GaiiT enoe B 6ospirom|-9223372036854775808.
Iuamna3oHe 9223372036854775807

deci mal IepeMeHHBIN BellleCTBEHHOe uucio c|mo 131072 uudp mo

YKA3aHHOM TOYHOCTBIO |OECSITUYHON TOYKHU U OO
16383 — mocne

nuneric nepeMeHHBIN BellleCTBeHHOe uucno c|mo 131072 uudp mo
YKa3aHHOM TOYHOCTBIO |OECSTUYHON TOYKU U OO0
16383 — mocne

r eal 4 GaiiTa BEIIIECTBEHHOE YHCIIO C|TOYHOCTh B IIpemesax 6
mepeMeHHON TOYHOCThHIO |JECITUYHBIX ITUDP

doubl e precision 8 GaiiT BEIlleCTBEHHOE YHCJIO C|TOYHOCTHL B IIpemenax 15
nepeMeHHOU TOYHOCTHIO |JECATUYHEBIX ITUDP

smal | seri al 2 baiiTa Hebombiioe uenoe c|l.. 32767
aBTOYBEJIUYEHUEM

seri al 4 baniTa mesmnoe c|l. 2147483647
aBTOyBEeJIUYEHUEM

bi gseri al 8 bauT BGobIIoe nejgoe c|l ..
aBTOyBEJINYEHUEM 9223372036854775807

CHUHTaKCHUC KOHCTAHT YHCJIOBBIX THUIIOB OItrcaH B [Togpaspnerne 4.1.2. [I71s1 9TUX THUIIOB OIIPeNeliéH ITOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIEPaTOPOB 1 GYHKIIHI. 3a HOIOTHUTEIbHEIMI CBEIeHUSI MU
ob6patuTecsk K I'mase 9. [TogpoGHee 9THU TUITHI OITMCAHEBI B CJIEAVIOIINX Pa3aenax.

8.1.1. LlennoyucneHHble TUNbI

Tunet smal |int, i nteger u bi gi nt XxpaHsaT Henble YKCia, TO eCTh YKcia 6e3 HpoOHOM YaCTH, HMEIOIIHne
pPa3HbBle OONYyCTHMEBIE OHUANna30HHL. [IoNBITKa COXpaHWUTh 3HAa4YE€HHWE, BRIXOHSAIIEe 3a paMKH Oualla3oHa,
MIPUBEIET K OInoKe.

Yaiie BCero UCIIOIL3YETCS TUII | Nt eger , Kak HauOosiee cOayaHCUPOBAHHKIN BEIOOD IIMPHUHEI AUAa30Ha,
pa3Mmepa u OwnicTpomedcTBus. Tum snallint OOLIYHO HPUMEHSIETCS, TOJBKO KOTOa KpaiHe BaxKHO
YMEHBIIUTh pa3Mep OaHHBIX Ha OWCKe. Tum bi gi nt npegHa3HadeH OJid TeX CJIy4daeB, KOTHOa 4ucjia He
yMellaloTCs B AUAalla30H THUIIA i nt eger .

B SQL ompepneneHbl TOMBKO THUIEHL | nt eger (unum int), smallint u bigint. MMeHa TumoB i nt2, int4 u
i Nt 8 BEIXOOST 3a PaMKM CTaHAApPTa, XOTsI MOTYT paboTaTh M B HEKOTOPRIX Apyrux CYBII.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

Tum nuneric I0O3BOJSET XPAHUTL YHCIa C OYEeHb OOJLIIHM KojmdecTBOM Iudp. OH 0CoOGeHHOo
PEeKOMeHOyeTCs OJIs XpaHeHUs JeHEeXXKHBIX CyMM U OPYTUX BeJIMYUH, I'le BakKHa TOYHOCTh. BEIUHUCIEHUS
C THIIOM NUNEr i C JalOT TOYHBIE Pe3YJIbTaThl, Ie 3TO BO3MOXKHO, HAallpUMeED, IIPU CI0XKEHUU, BEIUYUTaHUU
u yMHOXkKeHHu. OgHAKO oIlepalliy CO 3HAUEHUSIMHU NUNMEr i C BBHIIIOIHSIOTCSA TOpa3fgo MeljeHHee, YeEM C
ebIMHM YUCIIaMU UJIM C TUIIaMU C IIJIaBalolled TOYKOM, ONMCAaHHBIMU B CIIeOyIollleM pa3fgerie.
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Huxe MBI MCHOJIB3YEM CIIEAVIOIINE TePMUHBI: Mdcwmabd 3HaYeHUS Nuneri ¢ ompenensieT KOIUYEeCTBO
OEeCATUYHBIX TGP B OPOOHOM YacTH, CIIPaBa OT OeCATHUYHOM TOYKH, a MOUYHOCMb — 00Illee KOITUYIECTBO
3HAYUMHIX LIH(D B YKHCIe, T. €. KOIUYECTBO IUpp mo o6e CTOPOHHI OEeCATHYHOU Touku. Hampumep,
yucio 23.5141 uMeeT TOYHOCTL 6 u Macitad 4. LlenouucieHHble 3HaYeHUI MOXKHO CYUTATh YUCJIaMHU
¢ MactrrabomM 0.

[nst cTonblia TUIA NUMET | ¢ MOXKHO HAaCTPOUTh M MAaKCHUMAaJIbHYIO TOYHOCTh, ¥ MaKCHMAaIbLHEIA MacIITab.
Cron6elr TUIIa NUMET i C OOBSIBISIETCS CIEAYIOMMUM 00pa3oM:

NUVERI C( ########E, #HEHHHTH)

TouyHOCTE [MONXKHA OBITHL IIOJIOKUTEJIPHOM, a MaciTa® IIOJI0XUTEJIPHEIM HIIH PABHBIM HYIIIO.
ANTbTEpPHATUBHLIN BapUAHT

NUNERI C( ###HHH1 1)
ycraHaBnuBaeT Macmtab 0. ®opma:
NUMERI C

0e3 yKasaHMs TOYHOCTM M MacmTaba Co3HaéT cToibell, B KOTOPOM MOXKHO COXPaHSTb YHCJIOBHIE
3Ha4YeHUs JII000M TOYHOCTH U MacinTaba B IIpefenax, MoagepKuBaeMbIX CUCTEMOM. B cTosb1re aTOr0 THIIAa
BXO[HBIE 3HAYEHUS He OyOyT MPUBOAUTLCA K KaKoMy-n1u60 MacmTaby, Torma Kak B CTOJIOIIaX NUNEri c ¢
SIBHO 3aJaHHBIM MacIITaboM 3HaYeHUs MOATOHSIOTCS Iox 3TOT Maciutab. (CtangapT SQL yTBepXKaaer,
YTO I10 YMOJTYaHHUIO OJIKEH YCTaHaBIMBAThHCA MaciiTad 0, T. €. 3HAaYEHUS NOJIZKHEBI IIPUBOOUTHCH K I[€JTBIM
yucjgamM. OgHAKO MBI CUHHTaeM 3TO He O4YEeHb MOJIE3HBIM. EC/IM [/ Bac BaXkHa IIEPEeHOCHUMOCTD, BCerga
yKa3blBaliTe TOYHOCTDb M MacIITad SBHO.)

IIpuMmeyanue

MakcuManIbHO OOIIyCTHMAasi TOYHOCTh, KOTOPYIO MOXKHO YKa3aThk B 00bsiBJIeHUH Tuma, paBHa 1000;
ecnu xke ucmonb3oBaTb NUVERI C 6e3 yKa3aHUS TOYHOCTH, HEWCTBYIOT OTPAaHUYEHUS, OIMCAHHEIE
B Tabmnuie 8.2.

Ecnu macmra® 3HaYeHMsI, KOTOPOE HYKHO COXPAHWUTh, IPEBHIIIAET OOBSABIEHHBIN MacmTa® cTosnbia,
cucTeMa OKPYTJIUT €T0 [0 3aJaHHOI'0 KOJIM4YeCcTBa Iudp nociie TOYKu. Eciu xKe 1mocje 3Toro KOJIMYeCTBO
uudp cnesa B CyMMe C MacIITaboM IPEBBICUT OOBSIBIIEHHYIO TOYHOCTh, IIPOM30UAET omubKa.

YucnoBele 3HaUYeHUA (PU3NUYECKU XpaHATCA 6e3 KakKux-nubo MOMOHSIONINX HYJeN cjieBa MK CIIpaBa.
Takum o6Gpa3omMm, OOBSABJIsIEMBIE TOYHOCTh U MacinTab cToJiblla OIpenensiioT MaKCHUMaJIbHBIM, a He
(urcupoBaHHHBIM pa3Mep xpaHeHus. (B aTomM cMmbIcie TUII nuneri ¢ 60bIlle TTOX0XK Ha Tun var char (n),
yeM Ha char (n).) [leficTBUTENbHLIN pa3Mep XpaHEHUsS TaKOTO 3HAYEHUS CKJIaIbIBAaeTCS U3 OBYX OauT
I KaXX[IOM TPYIIIEL U3 YETHIPEX NP U HOTOTHUTEJIFHEIX TPEX-BOCHKMU OaiT.

IToMuMO OOBIYHBIX YHCEJT TUII NUIMES i C TIO3BOJISIET COXPAHUTH CIlellnaabHoe 3HaueHre NaN, 4To o3HadaeT
«not-a-number» (#e yucno). Jliobas omepanus ¢ NaN BeIfaeT B pe3ynbTaTe Toxke NaN. 3anmucreiBas 3TO
3Ha4YeHUe B BUIEe KOHCTaHTHI B KoMaHIe SQL, ero HyXKHO 3akK/II04aTh B allOCTPO(dE, HAIPpUMEP TakK:
UPDATE table SET x = 'NaN . Peructp cuMB0JIOB B CTpOKe NaN He BaxXeH.

IIpumMeuyaHnue

B GONBITMHCTBE peanu3anuil «He yucio» (NaN) cuuTaeTcss He paBHEIM JII000OMY APyTrOMy 3HAYEHUIO
(B ToM umcie u camomMy NaN). YTOOH 3HAUEHUSA NUMET i C MOXKHO OBIJIO COPTUPOBATE M UCII0JIh30BATh
B IPEBOBUOHEIX WHIOEeKcax, Postgres Pro cuutaeT, yTo 3HaueHus NaN paBHH IPYyT OPYTY U IIPU 3TOM
OoJIblIlle JIF0OBIX YUCJIOBEIX 3HaueHud (He NaN).

Tumns deci mal u nuneri ¢ paBHo3HauHL. O0a 3TH THUIIA ONMKMCAHEI B cTaHOapTe SQL.
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IIpu oxkpyrieHWM 3HAYEHUU THUII NUMEri C BHOAET 4YwWCio, OOJblllee MO MOMYJIIO, TOTrZa Kak (Ha
OompIuHCTBe ImaTdopM) TUIBL real u double precision BhgalT OnuxKaililiee YETHOE YHCIIO.
Hanpumep:

SELECT X,
round(x: : numeric) AS numround,
round(x: : doubl e precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;
X | numround | dbl _round

wN ke

.5
(8 rows)

+
I
I
I
I
I
I
I
I

8.1.3. Tunbl C N1aBaOLLLEN TOYKOM

Tunbl gansex real u doubl e preci sion xpaHAT NPUOTMKEHHBIE YHUCIIOBEIE 3HAYEHUS C TTIEPEMEHHOMN
TOYHOCTHI0. Ha mpakTuke 3Tu TUIE 00BI9HO peanulyioT ctanaapT IEEE 754 gnst nBonyHOM apudMeTHuKy
C IJaBalollell TOYKOU (C ogvHapHOU M OBOMHON TOYHOCTHIO COOTBETCTBEHHO), B TOM Mepe, B KaKOU ero
NOOmepPXKUBAKOT IIPOLECCOoP, OIlepaloOHHas CUCTeMa U KOMIIUIIATOD.

HeTouHOCTB 371eCh BHIpAazKaeTCs B TOM, YTO HEKOTOPhIE 3HAYEHUSI, KOTOPHIe HEIb3s ITpeobpa3oBaTh BO
BHYTPEHHUM (QopMaT, COXPaHSIOTCSI NPUOIUKEHHO, TaK YTO IIOJIyYeHHOE 3HaUYeHHe MOXKET HEeCKOJIbKO
OT/IIMYATHLCSA OT 3aIllMCAaHHOI0. YIpaBJjieHHe MOmOOHBIMY OIIMOKaMM M MX PACIpPOCTPaHeHHe B MpoIlecce
BBIYMCIIEHUH SIBIISIETCS IIPeOMETOM H3y4eHUs IEeJIor0o pa3feiia MaTEMATUKH M KOMIIBIOTEPHOM HAayKH, U
37ech He pacCMaTpPUBaeTCsI. Mbl OTMETHUM TOJIBKO CIIeOyIoIee:

* Ecmu BaM Hy2KHa TOYHOCTH IIPU XpaHEHUN U BRIYUCIEHUAX (HAllpUMep, OIS OEeHEeKHEBIX CyMM),
HUCIIOJIL3YUTE BMECTO 3TOTO THUII hUMeri c.

e Ecu BB XOTHUTE BBHIIIOJIHATH C 9TUMHU TUIIAMU CJIOXKHBIE BHIYUCIIEHUS, UMeIomye O0IbIIYIO
BaXKHOCTB, TIATEIbHO U3yYUTE Pean3alnio onepayi B Balllel cpefe U 0COOEHHO ITOBEIEHUE B
KpauHuX ciy4dasx (0eCKOHEYHOCTh, aHTUIIEPETIOJIHEHUE).

e TIpoBepKa paBeHCTBa OBYX YMCeJI C IJIaBalOIel TOUKOM MOXKeT He BCerga JaBaThb 0KUIaeMbIH
pe3yIbTar.

Ha GonbmmHCcTBe I1aTdopM THII real MOXKeT COXpPaHUTHL 3HaYeHHS B mpemenax oT 1E-37 mo 1E+37 ¢
TOYHOCTBIO He MeHbIIe 6 gecssTUYHEIX Iudp. Tun doubl e preci si on npennaraeT 3Ha4yeHUs B quala3oHe
ot 1E-307 mo 1E+308 u ¢ TouHOCTbIO He MeHbIe 15 1mudp. ITonbITKa COXpPaHUTh CIIHUIIIKOM OOJIBLIIIe
WM CITUIIKOM MaJleHbKHEe 3HAa4YeHHUS IMPUBEHET K omubke. ECIM TOYHOCTH BBOOMMOTO YHCJIa CIHUIITKOM
BeJIMKa, OHO OyOoeT OKpPyTJieHO. [Ipu IOmBITKe COXPaHUTDh Yuciio, Omu3kKoe K 0, HO HeIlpeACTaBUMOe KakK
ornuuHoe oT 0, Mpou30HAET omMOKa aHTHIIEPEIIOTHeHNS.

IIpumMeuyanue

I[TapameTp extra float digits ompemenseT KOIMYeCTBO OOIOJIHUTEIbHBIX 3Hadallux IUp mIpu
mpeobpa30BaHUM 3HAYEHMS C IIaBaloOIlel TOYKOM B TEKCT s BhIBoga. Co 3HaYeHHEeM II0
ymonganuio (0) BEIBOf OymeT OOWHAKOBEIM Ha BCeX miaTdopmMax, mogmepxkuBaeMerx Postgres Pro.
ITpu ero yBennyeHUH BEIBOOUMOE 3HauUeHHe Yuciia OymeT 60jiee TOYHO IPEACTaBIAThE XPaHUMOE,
HO OT 3TOT'0 MOXKET IIOCTPafaTh IEPEHOCUMOCTD.

B pomonHeHWe K OOBIYHBHIM YHCJIOBHIM 3HAYEHHSM THUIIBI C IIJIaBalOIIEed TOYKON MOTYT COHepKaTh
clemyrolye crelraabHble 3HaYeHU S :
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Infinity
-Infinity
NaN

OHM TPencTaBNISIIOT ocoOble 3HAauYeHWs, onucaHHble B IEEE 754, cOOTBETCTBEHHO «OECKOHEYHOCTH»,
«MUHYC OECKOHEYHOCTb» U «He 4muciao». (Ha KoMmobioTepax, rae apudMeTHKa C IjIaBaloIlel TOYKON He
cooTBeTcTByeT cTaumapTy IEEE 754, oaTu 3Ha4YeHus, BEPOSATHO, He OyayT paboTaTh HOJIZKHEIM 00pa3oM.)
3anuceiBas 9TU 3HA4YeHUsS B BUMAEe KOHCTAHT B KOoMaHAe SQL, mx HYXHO 3akKJjio4daTb B allOCTPO(HI,
HamnpuMep Tak: UPDATE table SET x = '-Infinity'.Peructp CuMBOJIOB B 9THUX CTPOKax He BaxKeH.

IIpuMmeyanue

Cornacuo IEEE754, NaNHe DO/IKHO CYUTAThCS PABHBLIM JII000MY APYTroMy 3HAYEHUIO C IJIaBaloIei
TO4YKOM (B ToM uucyie u camomy NaN). UToOBl 3Ha4YeHUS C IIJIaBalolledl TOYKOM MOXKHO OBLIO
COPTHUPOBaTh U UCIIOJIb30BaTh B ADEBOBUIHEIX UHIeKcaX, Postgres Pro cuutaet, uTto 3HaueHus NaN
PaBHBI OPYT OPYTY, ¥ IPU 3TOM OO0JIblile JTI0OBIX YUCIJIOBHIX 3HaUeHUM (He NaN).

Postgres Pro takxe nmompmepzkuBaeT dopmartsl f| oat u fl oat (p), oroBopeHHEIE B cTaHmapTe SQL, misa
YKa3aHHusd HETOYHBIX YHCJIOBBEIX THIIOB. 3,'[[er p ompenendieT MUHHUMAJIBHO OOIIYCTUMYIO TOYHOCTH B
OsouuHblx Tu¢pax. Postgres Pro BocipurauMaeT 3anuck ot f | oat (1) mofl oat (24) kak BeiOOp TUmar eal ,
a 3amnuchk ot f | oat (25) mo f | oat (53) Kak BeIOOpP Tua doubl e preci si on. 3Ha4ueHUs p BHE TOITYCTUMOTO
ouanas3oHa BeI3bIBaioT omubky. Ecnu f | oat ykaswiBaeTcst 6e3 TOYHOCTH, IIofpa3yMeBaeTcs Tl doubl e
preci si on.

IIpuMmeyanue

IMpenmonoxenue, 4yTo TUIE real u double precision umeror B MaHTHcce 24 m 53 Ourta
COOTBETCTBEHHO, CIIPAaBEOJINBO AJII BCEX peau3allui IjlaBaloielr To4ku 1o craugapty IEEE. Ha
minatdopMax, He nommepxkuBaiomux IEEE, pa3amep MaHTHCCH MOXKET HECKOIbKO OTIMYAThCS, HO
IJIS IPOCTOTHL MUAIla30HEl P Be3[e CUUTAIOTCS ONUHAKOBLIMHU.

1.4. NMNocnepoBaTesibHbIe TUNDbI

IIpumMeuyanue

B sToM pa3spgene onuckiBaeTca chenudbudHbl s Postgres Pro cmoco® co3gmaHus cTonblia
C aBToyBenuuyeHueM. [Ipyroit cmoco0, COOTBETCTByIOWIMM cTaHmapTy SQL, 3akmmodaeTcsd B
HCIIOJIb30BAHUU CTOJIOIOB UAEHTU(GUKAIINK U paccMaTpuBaeTcs B onucanum CREATE TABLE.

Tunsl manHbIX snal | serial , serial u bigserial He IBISIOTCSI HACTOSIIINMHU THUIIAMH, a IPEOCTaBISIOT
co6oi TpPOCTO ymoOHOE CPEIOCTBO MJIA CO3MaHUS CTOJOINOB C YHUKAJILHBIMH HOEHTH(DHUKaATOpaMu
(momo6HO0e cBoricTBY AUTO | NCREVENT B HekoTOopeix CYEB]T). B Tekyle# peanu3anuy 3alliCh:

CREATE TABLE ### _ ####### (

)

#H#_HAH##H# SERI AL

PaBHO3HaA4YHa CJIIEOYIOIIINM KOMaHOaM:

CREATE SEQUENCE ###_#####H##_#H##_#H#H##H###_Seq AS integer;
CREATE TABLE ###_####### (

)

#HH_#HH###H i nteger NOT NULL DEFAULT nextval (' ###_#######E_H#H#_H#H##H#HE_Seq" )

ALTER SEQUENCE ###_ ####H### _ #H##_##H##H##_Seq OWNED BY ###_#H##HHHH. #H#_HHHBHHH,

To ecTh mpu oOIpemeleHHH TaKOro THIA CO3TaéTCs IIeJIOYHCIIEHHBIM CTojbell co 3HadeHHeM II0
YMOJITYAHHUIO, M3BJIEKaeMbIM M3 TeHepaTopa MOoCIemoBaTelbHOCTH. UYTOOBI B CTONOEI] HEelb3sd OBLIO
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BctaButh NULL, B ero ompepneneHnue gobasnseTcs orpanunderre NOT NULL. (Bo MHOTHX CiIy4asx TaKiKe
WMeeT CMBICTT mo0aBUTh OJIST 3TOT0 CTOJOIa orpanudeHus UNI QUE wmmmu PRI MARY KEY O 3allludThH
OT OIKMOOYHOro moOaBleHUs OyOIHUPYIOMINXCS 3HAUYEeHHNW, HO aBTOMATHYECKH 3TO HE MIPOUCXOIUT.)
IMocnemHsia KOMaHOa OMmpefesseT, YTO IOCIeOOBaTEeIbHOCTh «IIPHUHAMOJIEeXKHUT» CTOJIOIy, TaK YTO OHa
OymeT ymaneHa IpH yOaJdeHuU CTOJIOa UK TaOIHITH.

IIpuMmeyanue

Tak kak Tumnsl smal | serial, serial u bigserial peanu3oBaHbl Yepe3 MOCIEOOBATENbHOCTH, B
YHCJIOBOM PSIAy 3HAYEHHUM CTOJIOIIa MOTYT 0OpPa30BEIBATHCS IMPOIMYCKU (HMITH "OHIPHEI'), HaxKe eCciu
HUKaKue CTPOKU He yOassaluch. JHAYeHUHe, BEIOEJIeHHOE U3 IIOCJIefOBaTEeIbHOCTHU, CUUTAETCS
"3ameliCTBOBAHHEIM "', TaXKe €CJIM CTPOKY C 9TUM 3HAYEHMEM He yOaJioCh BCTABUTh B TAOMuUIy. ITO
MOXKEeT MTPOW30UTH, HATIPUMeED, MPU OTKaTe TPaH3aKuwu, nobasismoiled nanHeie. CM. onmucaHue
nextval () B Pazmene 9.16.

Yto06BI BCTAaBUTh B CTOJIOEI] Seri al ciemyrolee 3HaUYeHHWE MTOCIeI0BAaTeIbHOCTH, €My HYKHO IIPHUCBOUTD
3HAYEeHHe 0 YMOJIYaHUI0. DTO MOXKHO CHejaTh, TM00 HCKITIOYHUB er0 U3 CIIMCKAa CTOJIOLIOB B ollepaTope
| NSERT, nmu60 ¢ IOMOIIIBIO KIII0UeBOro cjioBa DEFAULT.

HNmena tunoB serial u serial 4 paBHO3HAYHBI: OHU CO3IAIOT CTOJIOLE i nteger. Tak Ke SBJISAIOTCSA
CUHOHMMaMU MMeHa bi gseri al u seri al 8, Ho oHU co3maioT cTonbiel bi gi nt. Tum bi gseri al crnegyer
HUCIIONb30BaTh, €CJIM 3a BCE BpeMs KU3HU TaOIUIlBl IIJIAHUPYETCsS KMCIIONIb30BaTh OOJbIEe YeM 2
3HaveHul. M HaKOHel], CHHOHMMaMH SBIAIOTCS MMeHa TUHIoB snal | seri al u seri al 2, HoO oHU co37aioT
crosnber; snal | i nt.

ITocnemoBaTenbHOCTh, CO3MaHHasA Oy cronbmna serial, aBToOMaTHYecKH yHansgeTcs IpU yOalleHuu
CBSI3aHHOTO cTOJI0Ia. ITocIenoBaTeIbHOCTE MOKHO YOAIUTh U OTAEIBHO OT CTOJIOIA, HO IPU 3TOM TaKxKe
OyzeT yOoajeHo onpefesieHUe 3HaUueHUs 110 yMOJIYaHHIO.

8.2. 1eHe)XXHble TUNbI

Tum noney XpaHUT OEHEXHYIO CyMMY C (GUKCHUPOBAHHOU APOOHOM dacThio; cM. Tabnuity 8.3. TOYHOCTB
OpoOHOM YacTu olpefenseTcs Ha ypoBHe 0a3bl JaHHEIX ITapaMeTpoM lc monetary. [ns nuamna3oHa,
IIoKa3aHHOTO B Tabiwuile, IIpefnoaaraeTcsl, 4YTO YHUCIIO COOEPXKUT [Ba 3HaKa IIocie 3ansTol. Bxomuble
IaHHBIE MOTYT OBITh 3aIlIMCaHHI II0-Pa3HOMY, B TOM YHCJIE B BUIE II€JIBIX ¥ APOOHBIX YMCeJl, a TAaKXKe B BUAE
CTPOKU B leHe)XHOM ¢opMaTe, Hanpumep ' $1, 000. 00' . BEIBOOATCS 3TH 3HaYEHUS 0OLIYHO B IEHEXKHOM
bopmarte, 3aBUCSIIEM OT PETUOHAJIFHEIX CTAHOAPTOB.

Taoaumna 8.3. [IleHeXKHbIe THIIBI

UM Pasmep Onucanue Inama30H

noney 8 Gaiit IeHeXHasi CyMMa -92233720368547
758.08
+92233720368547
758.07

Tak Kak BHIBOOUMEIE 3HAYEHMS 3TOr'0 THUIIA 3aBUCAT OT PETHMOHAIbHEIX CTaHAAPTOB, MOIBITKA 3arpy3UTh
IaHHBIE TUIIA NMONey B 0a3y maHHBIX C OPYrUM IlapaMeTpoM | c_nonet ary MoxkeT OBITH HeymauyHOU. Bo
usbexaHue MogoOHEIX TpobHIeM, ITPexKe YeM BOCCTaHaBIUBATh KOIIUIO B HOBYIO 6a3y maHHBIX, yOeouTech
B TOM, 4TO IapaMmeTp | c_nonet ary B 3Tol 6a3e HaHHBIX UMEET TO K€ 3Ha4YeHMe, YTO U B UCXOHOM.

3Ha4YeHUs TUIOB huneric, i nt u bi gi nt MOXXHO MpuUBeCTH K TUIy noney. [IpeoGpa3oBaHus THUIIOB I eal
u doubl e preci si on Tak Ke BO3MOXKHEBI 4epe3 TUII NUITEr i C, HalIlpuMep:
SELECT ' 12.34'::float8::numeric::noney;

OpgHakKO HCIIOIb30BaTh YHCIA C IMJIaBaloOIled TOYKOM OIS HeHEeXXHBIX CyMM H€ PEKOMEHOYeTCda H3-3a
BO3MOXKHEIX OIITHO0K OKPYTJIEHUA.
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3HauyeHWEe nNDney MOXKHO IMPUBECTH K TUIIY huneri c 6e3 motepu ToyHOCTH. [Ipeobpal3oBaHue B Apyrue
THUIIBL MOXKET ObITh HETOYHBIM M TAKKe AOJIZKHO BHITIOJIHSITHCS B [IBA JTala:

SELECT ' 52093. 89' : : noney: : nuneric:: fl oat8;

Ilpu meneHuuW 3HAYEHUS TUIIA NDNEYy Ha IeJI0e YUCJIO BHIIIOMHSETCS OTOpachiBaHUe OPOOHOM YacTu
U IoJIydaeTcs liermoe, OmuzKaiiiiee K Hys0. YTOOB MONMYyYUTh PE3yIbTaT C OKPYTJIEHWEM, BHIIOTHUTE
JesieHVe 3HaYeHUS C MJIaBalollleld TOYKOW UM IPUBEANTE 3HAYEHUE TUIIa MONey K NUNer i ¢ 10 OeleHus,
a 3aTeM IIpUBEOUTE pe3yibTaT K Tuity noney. (ITocnmemHuii BapuMaHT IIPEAIIOYTHUTENbHEE, TaK KakK
HUCKJII0OYaeT PUCK HoTepu TO4YHOCTU.) Korga 3HaueHMe noney OeNUTCA Ha APYroe 3Ha4YeHUEe noney,
pe3ynbTaToM OymeT 3HayeHue Tuma doubl e preci si on (To ecTh MPOCTO YHCIIO, HE IeHEeXKHas BeIU4nHa);
OeHeXHble eAUHUIIE U3MEPEHUS IPU OeIeHNN COKpPalllaloTCs.

8.3. CMMBOJIbHbIE TUNbI

Taonuina 8.4. CHMBOJ/ILHBIE THIILI

HUmMms Onucanue

character varying(n), varchar(n) CTPOKa OrpaHUYEHHOU IePEMEHHON OIUHBI

character(n), char(n) CTpoka (UKCUPOBAHHON [JIUHEI, OOIOJIHEHHasd
mpobeiamMu

t ext CTPOKa HEOTPaAaHUYEHHOU MePEeEMEHHOU OJIMHEI

B Tab6nune 8.4 mepedyncIieHB CHMBOJILHBIE TUIIHI 0OIIETO Ha3HAYEHUS, HOCTYIIHEIE B Postgres Pro.

SQL ompepensieT oBa OCHOBHEIX CUMBOJILHEIX TUIIA: character varying(n) u character(n), rome n —
MOJIOXKUTENBbHOE 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 SIBJISIOTCSA mpobenaMu (Torma OHM OyAyT yCcedueHBl A0 MaKCUMaJIbHO
OOIYCTUMOM OJIMHEI). (DTO HECKOJIBPKO CTpaHHOE HCKIIUYeHNe NPOJUKTOBaHO cTaHmapToM SQL.) Eciu
IJIMHA COXpaHseMOM CTPOKM OKa3kIBAeTCs MeHbIlle OOBSABIIEHHOM, 3HadYeHus Tula character OymyT
IOMOJIHATCSA ITpobesyiamMu; a TUII char act er varyi ng IPoOCTO COXPaHUT KOPOTKYIO CTPOKY.

[Ipy momeiTKe SBHO NPUBECTH 3HadyeHMe K Tumy character varying(n) umnu character(n), 9acTb
CTPOKH, BBIXOHSINAsi 3a IPaHHIy B N CHMBOJIOB, yOalseTCs, He BBI3BIBas OImMOKM. (ITO Takke
OPOOUKTOBAHO cTaHmapToM SQL.)

3anucu varchar(n) u char(n) saBIAOTCI CUHOHMMamu character varying(n) u character(n),
COOTBETCTBEHHO. 3amnucu char act er 6e3 yKasaHus OJIUHEL COOTBETCTBYyeT char act er (1) . Ecniu ke giuHa
He yKa3bIBaeTcs OJisi character varying, 9TOT Tun O6ymeT IPMHUMATL CTPOKM I060T0 pa3dMepa. ITO
IOBeNeHUe ABJsAeTCsa pacmuperueM Postgres Pro.

I[Tomumo aToro, Postgres Pro npenaraeT Ty t ext, B KOTOPOM MOXKHO XPaHUTh CTPOKHU IIPOM3BOJIBHOU
OuHEL. X0Ts TUI t ext He onmcaH B cTangapTe SQL, ero nogmepxuBaioT u HeKoTopeie apyrue CYB]IT SQL.

3HaueHus Tuma character ¢GU3UYECKH OOMOJHAIOTCSI NOpobejiaMu OO N CUMBOJIOB M XPaAHATCS, a
3aTeM orToOpaxkalTcs B TakoM Bupae. OOHAaKO NTpPH CpaBHEHWM [BYX 3HadyeHWM Tumna character
IOMOJIHSIOIINE TPOoOeIbl CYUTAIOTCSA He3HadYalluMU U UTHOPUpPYIoTcs. C mpaBUIaMU COPTUPOBKH, T'He
npobesibHbIE CUMBOJIBI SBSIIOTCS 3HAYallMMM, 3TO MOBEIeHUE MOXKET IIPUBOOUTH K HEOXKUOAaHHBIM
pe3ynbTaTaM, Hanpumep SELECT 'a '::CHAR(2) collate "C' < FE a\n'::CHAR(2) BepHET true
(ycnoBue OymeT MCTUHHBIM), XOTS B nmokamu C cuMBOJ Ipofeia cuuTaeTcss OOJbIe CHUMBOJIA HOBOU
cTpoku. IIpu mpuBegeHuU 3HaUeHUs char act er K ApyroMy CUMBOJIBHOMY TUITY AOIOIHSIOIINE TTPOOEIbI
oTOpackBalOTCA. 3aMeThTe, YTO 3TU ITPOOEJIEl HeCym CMBICIIOBYIO HAarpy3Ky B TuIlax char act er varyi ng
Ut ext U B IpOBepPKax ITo 11aboHaM, TO eCThb B LI KE U perynsspHBIX BhIpakKeHUAX.

11 XxpaHeHusT KOPOTKOM CTPoKHM (mo 126 OaiiT) TpebyeTcss MOMOTHUTEJIbHBIM 1 OalT III0C pa3Mep
caMo¥ CTPOKHM, BKITIOYAs OOIIONHSIONIME ITPo0essl ajst Tuiia char act er . JI1st CTPOK ONIMHHEE TpebyeTcs
He 1, a 4 OOMONHUTENbHLIX OaiiTa. CuCTeMa MOXXET aBTOMATHYECKH CXKHUMAaTh MOIHHHEIE CTPOKH,
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TakK 4YTO (U3MYECKHH pa3Mep Ha OHUCKe MOXKeT OHTh MeHbine. OYeHb OJIUHHBIE TEKCTOBBIE CTPOKH
TIePEeHOCSTCS B OTHOEIbHBIE TaOIHIIEl, YTOOL OHUM He 3aMe[JIsiii paboTy ¢ ApyruMu cToi0amMu. B mo6om
cllydyae MaKCHMaJIbHO BO3MOXKHBIM pa3Mep CTPOKHU cocTaiseT okono 1 I'B. (Jomyctumoe 3HadeHHe
N B OOBSIBJIEHMM THUIIA OAHHBIX MEHBIIIE 3TOr0 YHCJIa. DTO OOBLICHSIETCS TE€M, YTO B 3aBUCHMOCTH OT
KOOMPOBKYU KaXXOHIH CHMBOJI MOXKET 3aHMMaTb HECKOJIbKO OaiT. Ec/iu BB 2KelaeTe COXPaHSThb CTPOKH
0e3 ompemenéHHOro mpemesna OJIWHBL, UCIONIb3YHTe TUIIE t ext uiaH character varyi ng 6e3 ykasaHUS
IUIMHEL, a He 3agaBaiiTe Kakoe-1ubo O0JIbIlIoe MaKCUMalbHOe 3HaYeHue.)

IToogcka3ka

ITo GBICTPOOEHCTBUIO 3TH TPH THIIA MPAKTUYECKH HE OTJIMUAIOTCS OAPYTr OT ApPyra, He cYuTas
00JIBIIIEr0 pa3Mepa XpaHeHUs [JIsI TUIIA C OOMOTHSIOIINME ITpo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
oImepalui OjIsd IPOBEPKHU IJINHEI IPH COXPAaHEHUN CTPOK B CTOJIOIE C OTPAHUUYEHHOHN OINHOM. XOTS
B HekoTopweix CYB]I Tum char act er (n) paboraeT OvicTpee Apyrux, B Postgres Pro 3To He Tak; Ha
mesie char act er (n) oOBIYHO OKa3kIBAETCS MeOJIEHHEE OCTAIbHBIX TUIIOB 1M3-3a OOIbIIETr0 pa3Mepa
OaHHBIX ¥ 60JIee MeIJIeHHOM COPTUPOBKHY. B GOJIBIIMHCTBE CJIy4aeB BMECTO HEro JIyy4Iile IPUMeHSITh
t ext mnu character varyi ng.

ITogpo6GHee CHMHTAKCHC TEKCTOBHIX CTPOK omucaH B [lompasmene 4.1.2.1, a mOCTyIHBIE ONEPATOPHl U
dyHKIMM nepeuucrnsaioTcsa B ['maBe 9. KomupoBKa, uCIOb3yeMas OIS XpaHeHHS TEKCTOBBIX CTPOK,
ompenenseTcss HaAOOPOM CHMBOJIOB, BHIOPAHHBIM MOJist 0Oa3bl OAHHBIX. [logpoOHee 3TO OMMCAHO B
Pazpgene 22.3.

IIpumep 8.1. Ucnnonb30BaHue CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
| NSERT | NTO test1 VALUES (' ok');

SELECT a, char_length(a) FROMtest1l; --
a | char_length

______ e e e e e e e e = -

ok | 2

CREATE TABLE test2 (b varchar(5));

| NSERT | NTO test2 VALUES (' ok');

I NSERT | NTO test2 VALUES (' good "),

I NSERT | NTO test2 VALUES ('too long');

RH#HHHE,  HEHHRHHE # AHTEREHE # ###% character varying(5)

I NSERT | NTO test2 VALUES ('too |long'::varchar(5)); -- ##### ######H
SELECT b, char_Iength(b) FROM test2;

b | char_length
_______ e e e e e e e e = -
ok | 2
good | 5
too | | 5

®yukiusa char _| engt h paccmatpuBaetcs B Pasperne 9.4.

B Postgres Pro ecTh emié gBa CUMBOJIbHBEIX THUNA (PUKCUPOBAHHOMN OJIUHBI, IPUBENEHHBIE B Tabnuie 8.5.
Tum name co3maH MO/bKO OJIST XpaHEHUs HOeHTUOUKATOPOB BO BHYTPEHHUX CHUCTEMHBIX TabuIiax
¥ He OpegHa3HaueH OJIsi OOBIYHOTO ITPUMEHEHHS II0JIb30BaTejIIMH. B HacTosIee BpeMs ero OjIHHa
cocTaBiseT 64 6anTa (63 ASCII-cuMBoOJIa IIJIFOC KOHEYHBIH 3HAK), HO B MCXOOHOM Kome C oHa 3amaéTcs
KoHcTaHToM NAMEDATALEN. 9Ta KOHCTaAHTa OIpPeesieTcs BO BpeMs KOMIIUISIINY (M e€ MOXKHO MEHSITh
B OCOOBIX CIIy4asxX), a KpoMe TOTrO, MakKCHMMajbHasl [JMHA 10 YMOIYaHUIO MOXKET ObITh yBelIndeHa B
cnepyromnux Bepcusx. Tum "char" (oOpaTHuTe BHUMaHWe Ha KaBBIYKH) OTIXYaAeTCs oT char (1) Tem, 4To
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OH (baKTI/I‘-IeCKI/I XPAHUTCA B OOHOM baiite. OH HCIIOJIB3YETCA BO BHYTPEHHUX CUCTEMHBIX Ta6m/1uax O
IIPOCTHBIX nepeqncneHHﬁ.

Taoauma 8.5. CnenuajabHbIEe CHMBOJIBHBIE THIILI

Hms Pa3mep OnucaHue

"char" 1 6aut BHYTPEHHUU OOQHOOANUTHEIN TUT

nanme 64 Oaiita BHYTPEHHUN THUII [ UMEH
00BHEKTOB

8.4. 1 BOMYHbIE TUNbI AAHHbIX

[ XpaHeHUs OBOMYHBIX JAHHBIX ITPegHa3HadYeH TuM byt ea; cm. Tabiuiy 8.6.

Taoauma 8.6. [IBOMYHEBIEe THIIHI JAaHHBIX

HUmsa Paszmep OnucaHue
byt ea 1 wmmm 4 OGaliTa IUIIOC caMa|OBOWYHAs CTPOKa TepeMeHHOH
IBOMYHAs CTPOKa OJITAHEBL

IIBOMYHBIE CTPOKU MPEACTaBIISIIOT CO0OM IT0CIemoBaTEeIbHOCTh OKTETOB (0aiiT) M MMEIOT ABa OTIUYUS
OT TEKCTOBBLIX CTPOK. BO-IepBHIX, B ABOMYHEIX CTPOKAX MOXKHO XpaHUTh 6aiiThl ¢ KomoM 0 M OpPyruMu
«HeIleyaTaeMBIMU» 3HaYeHUSIMU (OOBIYHO OTO 3HAYEHHUs BHe OeCcATUYHOTro Ouama3oHa 32..126). B
TEKCTOBBIX CTPOKaX HENb3sl COXPAHSTh HYJeBblie OANTH, a TaKxKe 3HAYeHUS U I0CJIeqOBaTEIbHOCTHU
3HA4YeHUM, He COOTBETCTBYIOIIME BLIOPAHHOM KOOMPOBKE Oa3bl OAHHBIX. BO-BTOPHIX, B OIlepalusx
C OBOUYHBIMM CTpPOKaMu oOpabaThIBAlOTCS OaMThl B YKMCTOM BHOE, TOTHA KaK TEKCTOBHIE CTPOKU
o0pabaTrIBalOTCs B 3aBUCUMOCTH OT SI3LIKOBHIX CTaHAAapPTOB. TO €CTh, HBOUYHBIE CTPOKU OOJIbIIIE ITOOXOIST
IIJIs1 JAHHBIX, KOTOPHIE IIPOrPaMMUCT BUOUT KaK «IIPOCTO OaMThI», @ CHMBOIbHBIE CTPOKH — [IJISI XpaHEHU ST
TEeKCTa.

Tumn byt ea nogmepzkuBaeT ABa (popMaTa BBOAA U BEIBOMA: «IIeCTHAAUATEPUUHBIN» U TPaOUITUOHHLIN 19
PostgreSQL dopmaT «crmenmocienoBaTeIbHOCTEN ». BXOgHBIE JaHHbIE TPUHUMAIOTCSA B 060ux popmaTax,
a dopMaT BBIXOOHBIX OAHHBIX 3aBUCHUT OT HapaMeTpa KoHbwurypaiuu bytea output; mo ymomgaHuo
BHIOpAH IIECTHAOUATEPUYHEBIN. (3aMeThTe, UTO IeCTHAAUATEPUUHLEIN ¢hopMaT ObiI BBeAéH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX TPOrpaMMax OH He OymeT paboTaTh.)

Cranpgapt SQL ompemenseT Opyrod THII OBOMYHBIX HaHHBIX, BLOB (Bl NARY LARGE OBJECT, GOJIBIIIOH
OBOMYHBINA 00BeKT). Ero BxomHOU ¢opMaT oTIMYaeTcs oT GopMaToB byt ea, HO PyHKIIMH B OIIepPaTOPHI
B OCHOBHOM T€ XKe€.

8.4.1. LLlecTHapuaTepm4iHbiKn popMaT byt ea

B «mecTtHaguaTepuuyHoM» (GopMaTe ABOMYHBIE HaHHBIE KOOUPYIOTCS OBYMS ILIeCTHaAAIATEPUUYHBIMU
uudpamMu Ha 6alT, IpPU 3TOM NepBas uudpa COOTBETCTBYeT crapiuM 4 6utam. K monydeHHOU CTpPOKe
nobasnsieTcs npedukc \ X (4ToOLI OHa OTIIMYasach oT ¢popMaTa CIIeUIIOCIefoBaTeIbHOCTH). B HEKOTOPEIX
KOHTEeKCTaxX 0O6paTHYIO KOCYI0 YePTY HYKHO 3KpPaHUpPOBaTh, mponybnuposaB eé (cMm. [Togpasmen 4.1.2.1).
BBoguMeie IlecTHaglaTepUyHbIe ITUGPHI MOTYT OBITH B JIIOOOM PETrucTpe, a MeXOy IapaMu Iudp
IONyCKaloTCs MpPOOesibHbiE CUMBOJILI (HO He BHYTPHU Ilaphkl U He B Hayajie IIOCJIefOBaTEILHOCTHU \ X).
9ToT PopmMaT COBMECTUM CO MHOKECTBOM BHEUTHUX MPUJIOKEHUN U MPOTOKOJIOB, K TOMY K€ OOBIYHO
npeobpasyeTcs OLICTpee, I03TOMY IIPeAIIOUYTUTe IbHee UCIONNb30BaTh €ro.

[Tpumep:
SELECT '\ xDEADBEEF' ;

8.4.2. ®dopmMaT cneuynocsenoBaTesibHOCTEN byt ea

dopMaT «CIEeUII0CIem0BaTeIbHOCTEN» TPAOUIIMOHHO NCIIONIb30BaICd B Postgres Pro ansa 3HaYeHUM TUia
byt ea. B HEM OBOMYHASA CTPOKA IMPEOCTABISIETCS B Biue mociegoBaTenbHocT ASCII-cuMBOJIOB, a 6aiTHI,
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HemnpenacTaBuMbie B Buae ASCII-cuMBOJIOB, IepefaloTCs B BUIe CIIEINoCciefoBaTeNIbHOCTEN. DTOT hopMaT
MOZKeT OHITh YIOOEeH, eCJIi C TOUKH 3PEHUs IPUI0KEeHHUS ITpeacTaBleHre 0alT B BUOe CHUMBOJIOB UMEET
cMbBIc. Ho Ha mpakKTHKe 3TO OOBIYHO CO3TA€T IyTAHHUIY, TaK KaK OBOMYHLIE W CUMBOJIPHBIE CTPOKH
MOT'YT BBITJISIIETh OOUHAKOBO, @ KPOME TOI'O BEIOpAHHBINM MEeXaHHU3M CIIelII0CIeqOBaTeIbHOCTeH JOBOILHO
HeYKITI0XK. [T09TOMy B HOBHIX ITPUIIOKEHHUSAX 3TOT (popMaT OOLIYHO HE CTOUT HUCIIOIb30BaTh.

IlepemaBass 3HauYeHuUs bytea B ¢opMaTe CIeIIoCIenoBaTeIbHOCTH, OaWTEl C ONpemeIeéHHLIMU
3HAUYEHUSIMU He0oOXO00UMO 3allMChIBATh CIIEUAIbHBIM 00pa30oM, XOTs TaK MOXMCHO 3alluChIBaTb U
BCe 3HauYeHus. B o0iieM Bume OjIsi 3TOro 3HauYeHue OaliTa HYKHO IIpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCJIO U HOOaBUTH Ileped HUM O0OpaTHYIO KOCyio 4epTy. CaMy oOpaTHYIO KOCYIO YEPTY
(cuMBOJI C mecATHYHBIM KomoM 92) MOXKHO 3amucaTh B BUME OBYX TaKHUX CHUMBOJIOB. B TaOmwuie 8.7
TIepedynciieHbl CHUMBOJIBI, KOTOPHIE HYXKHO 3allMCHIBaATh CIIELIIOCJIENOBATEIbHOCTSIMU, U IIPUBEOEHEBI
aJibTepHATHBHEIE BapHUaHTHl 3allMCH, €CJIH OHHM BO3MOXKHHEI.

Ta0auma 8.7. CnenmocjienoBaTe/IbHOCTH 3allHCH 3HAYEHHUH byt ea

HecsaTuuHoOE Onucanue Cnennocaenosarte/ihppaep MlecTHagmaTepuYHOE
3HaYeHue dauTa BBOJa npeacTaB/IeHHE
0 HynIeBoU GalT "\ 000 SELECT \ x00
"\ 000" : : byt ea;
39 aroctpod YUY ommm '\ 047 SELECT \ x27
"' byt ea;
92 obpaTHas Kocasg|' \\' umu '\ 134 SELECT "\ [\ x5¢
yepTa \'::bytea;
oT 0 mo 31 u ot 127 |«HemeyaTaeMbie» |E \\ xxx' (| SELECT \ x01
oo 255 OaMTHI BOCbMEPUYHOE "\001':: bytea;
3Ha4YeHue)

Tpe6OBaHm{ SKPaHUPOBaAHUA HenedvamaembvlX CHMBOJIOB OIIPEOEJIAITCA A3BIKOBBIMKU CTaHOAPTaMM.
HHorma Takue CUMBOJIBI MOTI'YT BOCIIDHMHUMATECA U 6e3 CIIELITIOCIIEIOBATEJILHOCTEM.

AmocTpodbl mOMXKHBE OyOIUPOBATHCS, KaK MOKa3aHo B Tabmuie 8.7, MOTOMY YTO 3TO 00si3aTENbHO IS
71I0060% TEKCTOBOM cTpPoKu B KoMmaHAe SQL. ITpu o6meM pa3zbope TEKCTOBOM CTPOKU BHELIHUE allOCTPOMEI
yOupaloTcs, a KaXkgasi mapa BHYyTPEHHUX CBOOUTCS K OOMHOMY CUMBOJy. TakuM o6pa3om, pyHKIHs BBOOA
byt ea BUOMT Bcero ommH amocTpod, KOTOPHIM OHa oOpabaThiBaeT KaK OOBIYHBEIM CHUMBOJI B HAaHHBIX.
[y6nupoBaTk ke 00paTHYIO KOCYI0 YepTy HpHM BBOOe byt ea He TpeOyeTcsi: 9TOT CHMBOJI CYHUTAETCS
0COOBIM M MEHSET ToBemeHrue (GyHKIIMK BBOMAA, KAaK MMOoKa3aHo B Tabnwurle 8.7.

B HekoTOpHIX KOHTEKCTaxX obpaTHas Kocas 4YepTa HOJIKHa OyOInpoBaThCS (OTHOCUTENIFHO IIPUMEPOB
BBIIIIE), TAK KaK Ipu 00IeM pa30ope CTPOKOBBIX KOHCTAHT Ilapa TAaKWX CUMBOJIOB OyHeT CBemeHa K
ogHOMY; cM. [logpa3men 4.1.2.1.

IlanHBle Bytea IO YyMOJITYaHUIO BBIBOMSATCS B ImecTHapmatepudHoMm ¢opmate (hex). Ecimu momMeHATH
3Ha4YeHUe bytea output Ha escape, «HemeyaTaeMble» OaNThHI IPECTABISIOTCS B BUIE€ COOTBETCTBYIOIINX
TPEX3HAYHLIX BOCHPMEPHUYHLIX 3HAYEHWH, KOTOPHIE IIPEOBApPSIOTCS OTHOM OOpaTHOM KOCOW 4YepTOM.
BonbIIMHCTBO «Ile4aTaeMbIX» 0alTOB IIPEeACTaBISIOTCS OOBYHBIMYU CUMBOJIAMHU U3 KJIIMEHTCKOTO Habopa
CHMBOJIOB, HAIIpUMep:

SET bytea out put = 'escape';

SELECT ' abc \ 153\ 154\ 155 \ 052\ 251\ 124" : : byt ea;
byt ea

abc klm *\ 251T

BaiiT ¢ mecstuuHbIM KomoM 92 (oGpaTHas Kocasi YepTa) IPH BBIBOOE OyOIUPyeTCs. DTO UIIIOCTPUPYET
Tab6muia 8.8.
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Taoiauma 8.8. Crennmocjie1oBaTe/IbHOCTH BLIXOIHBIX 3HAYEHHH byt ea

Oecaruanoe Onucanue CrnennociaenoBarteibpmarp BBIBOTHUMBIH
3HaYeHue daMTa BBIBOJIa pe3yjibTaTt
92 obpaTHas Kocas |\ \ SELECT \\

yepTa "\ 134" :: byt ea;
oT 0 mo 31 u oT 127 |«HemedaTaeMbie» |\ XXX (3HaueHHe | SELECT \ 001
oo 255 OafTHI Oarita) "\ 001' :: byt ea;
ot 32 mo 126 «reyaTaeMble» npencrasieHue u3|SELECT ~

OaMTHI KJIIMEHTCKOT0 "\176' : : byt ea;

Habopa CHUMBOJIOB

B 3aBucuMocTH OT NOpUMEHsIEMOM KJIMEeHTCKOo# Oubnuoreku Postgres Pro, mnsa mnpeoOpa3oBaHUSA
3HaueHUM byt ea B cIeliCTPOKU U 00paTHO MOT'YT IIOTPe00BaTHCS AOMOIHUTEIbHEIE feiicTBusA. Hanpumep,
€CJIU MIPUI0KEeHNEe COXPaHseT B CTPOKAX CUMBOJIL IIePeBoia CTPOK, BO3MOXKHO UX TaKXKe HYXKHO OymeT
MIPENCTaBUTh CIELNOCIeq0BaTEeIbHOCTIMMU.

8.5. Tunbl paTbl/BpeMeHm

Postgres Pro mompmepzkuBaeT MOIHBEIM Habop THUIIOB maThl M BpeMeHu SQL, mokazauHbIM B Tabnuie 8.9.
Omepaiiuu, BO3MOXKHEIE C 3TUMH THIIaMH [aHHBIX, OlMcaHbl B Pasnerne 9.9. Bce maThl CUMTAIOTCS TI0
I'puropuaHCcKOMy KajleHAaplo, faxe [OJI1 BpEMeHHU [0 eT0 BBeJeHUs (3a JOIOJIHUTEILHEIMU CBEIEHUSIMHU
ob6paTturtech K Pasmeny B.6).

Ta6aumna 8.9. Tunbl HaThI/BpeMeHH

Cranpgapt SQL TpebyeT, yToOBI THII ti Mest anp mompa3lyMeBal ti mestanp wit hout
(Bpemst 6e3 yacoBoro 1mosica), u Postgres Pro cinemyet aToMy. [IJ1g KpaTKOCTH t i mest anp with ti ne
Zone MOXKHO 3amnucarh Kak t i mest anpt z; ato pacmuperue Postgres Pro.

HNmsa Pa3zmep Onucanue Haumenbinee [HaubGonbmiee |TouyHOCTH
3HaYeHHe 3Ha4YeHue
timestanp [ (|8 GaHT maTa u BpeMs|4713 mo H. 3. 294276 H. 3. 1
p) 1 [ wthout (6e3 wacoBoro MUKPOCEKYHIA
tinme zone ] mosica)
tinmestanp [ (|8 6aut mata um Bpems|4713 go H. 5. 294276 H. 5. 1
p) ] with tine (c YaCOBHLIM MUKPOCEKYHOA
zone TIOSICOM)
dat e 4 6anTa mata (6e3(4713 mo H. 3. 5874897 H.3. |1 meHb
BPEMEHHU CyTOK)
time [ (p) ]|80aur BpeMs cyTok (]/00:00:00 24:00:00 1
[ without tinme 0e3 maThI) MUKPOCEKYHIA
zone |
time [ (p) ]|12 6aur Bpemsi mHS  (]00:00:004+1559 |[24:00:00-1559 |1
wth tinme zone oe3 OaThl), MUKPOCEKYHa
C  4YaCOBBIM
I0SICOM
i nterval [ 116 6amiT BpPEMEeHHOH -178000000 et 178000000 net |1
#H### ] [ (p) ] MHTEepPBal MHUKPOCEKYHIA
IIpumMeuyaHnue

Tumwiti me, ti mestanp ui nt er val TpuHUMAaIOT HeoOs3aTeIbHOE 3HaYeHNe TOYHOCTH P, OIIpe e nsioiiee,
CKOJILKO 3HAKOB IIOCJIe 3allsTOM MOJIZKHO COXPaHSTbCA B CeKyHAaaxX. Ilo yMom4aHHIO TOYHOCTh He
orpaHmYmBaeTcCsd. [JomyCTUMBIE 3HA4YEHU p 1exkaT B uHTepBasne ot 0 mo 6.
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Tun interval OOMOJHUTENBHO IIO3BOJIIET OTPAHUYUTH HAOOpP COXPaHSIEMEBIX IIOJIE CJIeAYyIOLIMMU
dpazamu:

YEAR

MONTH

DAY

HOUR

M NUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO M NUTE
DAY TO SECOND
HOUR TO M NUTE
HOUR TO SECOND
M NUTE TO SECOND

3amMeThTe, UYTO €CNIU yKa3aHH U ####, U TOYHOCTD p, YKa3aHUue #### DoIKHO BKIo4aTh SECOND, Tak KakK
TOYHOCTH IIPUMEHUMA TOJILKO K CEeKyHOaM.

Tumtine with time zone ompemenéH crtaHmapToM SQL, HO B ero ompemeieHuH OIMCAHBI CBOMCTBA
COMHUTEJILHOM LIEHHOCTH. B GONBIITMHCTBE CJIy4aeB coueTaHue TUMOB date, time, ti mestanp wit hout
time zoneutinestanp with tine zone ynoBieTBOpsieT Bce MOTPeOHOCTU B PyHKIIMOHAJIE JaT/BpeMeHH,
BO3HUKAIOIIUE B IPUIOKEHUAX.

Tuner abstine m reltime ¥WMeET MeHBIIYIO TOYHOCTL U IIpefHa3Ha4dYeHBl [AJisi BHYTPEHHEIO
UCIIOIb30BAHUSA. DTH TUIILI He PEKOMEHYeTCs UCII0Ib30BaTh B OOBIYHEIX IIPUIOKEHUIX; UX MOXKET He
OBITH B OyAyIIUX BEPCUIX.

8.5.1. Beoa patbl/BpeMeHu

3HaYeHUs [aThl M BPEMEHU NPUHUMAIOTCS ITPAaKTUYECKH B JII0OO0M pa3yMHOM dopmaTe, BKiaodas 1SO
8601, SQL-coBmectumuiyi, TpamunuoHHbM (Gopmatr POSTGRES u pgpyrue. B HekoTopwix (opMarax
TIOPSANOK [aThl, Mecsdlla U rofja BO BBOOUMOMU faTe HEOOHO3HAYeH U II03TOMY IOANepKUBAETCS SBHOE
onpemnenenue dopMarta. [ 3TOro IIpegHa3HaveH rmapamMetp DateStyle. Korma on uMmeeT 3HadeHue MY,
BeIOMpPAETCs MHTEPIpeTalus Mecsl-IeHb-Tol, 3Ha4eHui0 DMY COOTBETCTBYET AeHb-MecsIll-rom, a YND —
ToO-MecCsIl-0eHb.

Postgres Pro oOpa0OaTeiBaeT BBOOMMBIE 3HAYEHUS OaThl/BpeMeHH Oojee TubKO, 4eM TOro TpebyeT
ctaHmapt SQL. TouHble mpaBuia pa3dopa JaTh/BPpeMeHU M Pacllo3HaBaeMbIe TEKCTOBEIE IIOJISA, B TOM
YHCJie Ha3BaHUS MeCSIeB, JHEN HeOeslu M YaCOBHIX ITI0SICOB onucaHbl B [Ipunoxenuu B.

I[TomHuTE, YTO JIOOBIE BBOOWMMBIE 3HAYEHWS [OAThl M BPEMEHM HYXKHO 3aKJI04YaTh B amoCTPOQEL,
KakK TEKCTOBEIE CTPOKH. 3a OOMHOJIHUTENIbHON mHpopMaluei obpatutechk K [lompasmemny 4.1.2.7. SQL
IpenyCcMaTpuBaeT CIEOVIOIINY CUHTaKCHUC:

#HH [ (p) | ' HHHHHHEH

3mech p — Heobs13aTeIbHOE YKa3aHUe TOYHOCTH, OITPEeAeIIIoIee YUCIIO 3HAKOB ITOCJIE TOYKY B CEKYHAAX.
ToYHOCTE MOXKET OBLIThH OIpeaereHa OJIisd TUIIOB ti me, ti mest anp ui nt erval B mHTepBasne ot 0 mo 6. Ecnu
B OIlpedesIeHUH KOHCTAHTHI TOYHOCTDL He yKa3aHa, OHa CYUTAETCS PABHOM TOYHOCTH 3HAUEHUS B CTPOKE
(#0 He Oomnbine 6 UdP).

8.5.1.1. AaTbl

B Tab6mnuie 8.10 mpuBemeHb HEKOTOPHIE AOIIYCTUMEIE 3HAaYEeHUs THUIla dat e.

Taoauma 8.10. BBoguMbIe JaThl

IIpumep Onucanue

1999-01-08 ISO 8601; 8 sauBaps B m0O00M pexume (
pPeKOMeHOyeMEIN (hopMaT)
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IIpumep Onucanue

January 8, 1999 BOCHPUHUMAETCS OOHO3HAYHO B JIIOOOM pexKUMe
datestyle

1/8/1999 8 sHBapsa B pexuMe MDY u 1 aBrycra B pexume DMY

1/18/1999 18 auBapsa B pexuMe MDY; HemoIycTHMas OaTa B
OPYTUX pexRUMax

01/02/03 2 saBapsa 2003 r. B pexkume MDY; 1 ¢peBpans 2003 .
B pexume DMY u 3 ¢eBpans 2001 r. B pexume YMD

1999-Jan-08 8 aHBap4 B 1I000M pexruMe

Jan-08-1999 8 sHBaps B 1I000M peRuMe

08-Jan-1999 8 stHBaps B MI0O0M pexRuMe

99-Jan-08 8 sHBaps B pexuMme YMD; ommbKa B [OPYTHUX
pexuMax

08-Jan-99 8 auBap4; omubKa B pexume YMD

Jan-08-99 8 suBaps; ombka B pexxume YMD

19990108 ISO 8601; 8 ssuBapst 1999 B mo6oM pexxuMe

990108 ISO 8601; 8 ssuBapst 1999 B nmo6oM pexxuMe

1999.008 rog U OeHb roga

J2451187 JaTa [0 I0JINaHCKOMY KaJlIeHOapio

January 8, 99 BC 99 no H. 3.

8.5.1.2. Bpemsa

[71s1 xpaHeHUsI BPEMEHU CYTOK 0e3 maThl mpeaHa3HaveHbl Tunel time [ (p) ] without tinme zonewu
time [ (p) ] withtinme zone. Tumti me 6e3 yTouHeHUST SKBUBAJIEHTEH THITY t i me Wi t hout ti me zone.

[omycTuMEIe BBOOUMBIE 3HAYEHUST 3TUX TUIIOB COCTOST M3 3aIllCH BPeMEHH CYTOK U He00si3aTeIbHOT O
yKasaHus yacoBoro nosca. (Cm. Tabmuiy 8.11 u Tabnuity 8.12.) Ecnu B 3HaYeHUM A1 TUIat i me wi t hout
time zone ykKa3bBaeTCSI YaCOBOM IIOSIC, OH IIPOCTO HTHOpHpyeTcs. Tak ke OymeT UTHOPUPOBATHCS
JaTa, ecld e€ yKa3aTh, 3a MCKIIIOUeHHEM CiIydaeB, Korga B YKa3aHHOM YaCOBOM IIOsICE€ ITPUHST
mmepexoq Ha JIeTHee BpeMsi, HanpuMmep Aner i ca/ New_Yor k. B maHHOM cily4Yae yKa3aTh JaTy He0O0XOOuMOo,
4yTOOBI CHCTEMA MOTIJIAa OIPENEeNUTh, IPUMEHSIETCS JIN OOBIYHOEe MM JieTHee BpeMs. COOTBETCTBYIOIIEee
CcMellleHe YaCOBOI'0 IIosica 3alMCchIBaeTCs B 3HAUeHUU tinme with time zone.

Ta6auna 8.11. BBogumMoe BpeMs

IIpumep Onucanue

04: 05: 06. 789 ISO 8601

04: 05: 06 ISO 8601

04: 05 ISO 8601

040506 ISO 8601

04: 05 AM T0 Xke, uTo U 04:05; AM He MeHseT 3Ha4YeHUHE
BpeEMeHU

04: 05 PM TO ke, 4TO 1 16:05; Yachl HOIKHEBL OBITh <= 12

04: 05: 06. 789- 8 ISO 8601

04: 05: 06- 08: 00 ISO 8601

04: 05-08: 00 ISO 8601

040506- 08 ISO 8601

04: 05: 06 PST 4acoBOM IOsIC 3aMaeTcs abbpeBuaTypoi
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IIpumep Onucanue

2003-04-12 04: 05: 06 Americal/ New _York YaCOBOH IT0SIC 3a[a€TCs IMOJIHBIM Ha3BaHUEM

Taonuna 8.12. BBoOguMBIM 4aCOBOM IOSIC

IIpumep Onucanue

PST ab0peBuaTypa (Pacific Standard Time,
CTaHgapTHOEe TUXO0KEaHCKOe BpeMsi)

Aneri ca/ New_Yor k IIOJTHOE Ha3BaHMWE 4aCOBOTO MmOsica

PST8PDT yKa3aHMe 4acoBOro mosica B ctuine POSIX

-8: 00 cMmenreHre dacosoro nosica PST mo ISO-8601

- 800 cMelreHne yacoBoro nosica PST mmo ISO-8601

-8 cMelreHre dacoBoro nosica PST mo ISO-8601

zul u TIIPUHSATOE ¥ BOEHHEIX coKpammeHue UTC

z KpaTkas ¢popma zul u

IToppoGHee y3HaThH O TOM, KaK yKa3bIBaeTCs 4aCOBOU I10sC, MOXKHO B ITogpasnene 8.5.3.

8.5.1.3. flaTbl U Bpems

IlonycTuMEIe 3HA4YeHUs TUIIOB timestamp COCTOAT M3 3alMCU [aTbl U BPEMEHH, IIOCJIIE KOTOPOIo
MOZKeT YKa3bIBaThCS 4acCOBOM II0SC W HeoOs3aTellbHOe yTouHeHHe AD mnu BC, ompepnensiolliee 3II0XY
IO Hallel 3pHl ¥ HaNly 5Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aTh U IIepel 9aCOBEIM II0SICOM, HO
IpeOnoYTUTENbHEee IIePBLI BapuaHT.) TakuM oOpa3oM:

1999-01- 08 04: 05: 06
u
1999-01-08 04:05:06 -8:00

OOIyCTUMBIE BapUaHTH, COOTBETCTByIOIMe cTaHmapTy [ISO 8601. B pomonHeHMe K 3TOMY
IOANEePKUBAETCS PACIPOCTPAaHEHHBIN hopMaT:

January 8 04:05:06 1999 PST

Cranpmapt SQL pasnmyaeT KOHCTaAHTBHI THUHOOB tinestanp without time zone m tinestanp with
time zone mo 3HaAKy «+» MM «-» W CMEMIEHUIO YaCOBOTO Iosica, fOOaBJIEHHOMY IIOCJIE BPEMEHHU.
CnepoBaTesibHO, COTJIACHO CTAHOApPTy, 3alucHu

TI MESTAMP ' 2004- 10-19 10: 23:54'
OOJIZKEH COOTBETCTBOBATL TUITI ti nestanp w thout tinme zone, a
TI MESTAMP ' 2004- 10-19 10: 23: 54+02'

Tumn tinmestanp with time zone. Postgres Pro Hukorga He aHaIM3UpPyeT COOEPIKUMOE TEKCTOBOU
CTPOKH, 4TOOH OIPENenuTh TUI 3HAYEeHUS, U M03TOMy 00e 3amucu OyoyT oOpabGoTaHbl KaK 3HAYEHUS
THUma timestanp without time zone. YToOmI TeKCTOBass KOHCTaHTa oOpabaThIBasach Kak ti mest anp
with time zone, yKaxuTte 3TOT THUII IBHO:

TI MESTAMP W TH TI ME ZONE ' 2004-10-19 10: 23: 54+02'

B KoHCcTaHTe TUMa ti mestanp without tinme zone Postgres Pro nmpocTo urHOpPUPYET 4aCoOBOH Iosic. To
€CTh Pe3yIbTUPYIOIlee 3HaYeHNEe BEIYUCIISAETCS TOJIBKO M3 II0JIed JaThl/BPEMEHU U He MOACTPauBaeTCs
IO YKa3aHHBIM 9YacOBOM IOsC.

3HaueHuA ti nestanp with time zone BHyTpu Bcerma xpaHsaTcsa B UTC (Universal Coordinated Time,
BcemupHoOe CKOOpOUHUPOBaHHOE BpeMs Uitk BpeMs 1o I'punaBuuy, GMT). BBoguMoe 3HaueHe, B KOTOPOM
SIBHO YKa3aH 4acoBoH 1osic, nepeBogutcsad B UTC ¢ ydéToM CMeIllleHUsI HaHHOTO0 4aCcoBOTO Itosica. Ecimu
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BO BXOJHOM CTPOKE He yKa3aH YacOBOM IOSIC, IOOPA3yMeBaeTCs YaCOBOH IIOSIC, 3aJaHHBIA CUCTEMHBIM
napameTpoM TimeZone u BpeMs Tak ke nepecuuThiBaeTcsa B UTC co cmemenueM t i mezone.

Korma 3HayeHue ti mestanp with tine zone BEIBOOUTCS, OHO Becerma mpeodpasyeTcs us UTC B TeKyIIui
YacoBOM MOsIC t i Mezone u oToOpaXkaeTcsi KakK JIOKabHOEe BpeMs. YTOOH ITOMYyYUTh BPeMs [JIsi OPYToTro
YacoBOI0 T0sIica, HY2KHO Tu00 M3MEHUTH t i mezone, Mu60 BOCIOJIE30BATHCS KOHCTPYKIHer AT Tl VE ZONE
(cMm. TTompasmen 9.9.3).

B mpeo6pa3oBaHusx MexXay timestanp without tine zone mtimestanp with tinme zone oO6BIYHO
mpeproyaraeTcs, 4TO 3HadeHuWe tinmestanp without tinme zone comepXHUT MeCTHOe BpeMs (Ojs
4acoBOro mosica ti nezone). JIpyroi 9acoBo¥ mosic AJisi HpeoOpa30BaHMs MOXKHO 3afaTh C IIOMOIIBIO0 AT
TI VE ZONE.

8.5.1.4. CneumvanbHble 3HAYEHUA

Postgres Pro pnmst ymo6cTBa TOAAEPIXKHWBAET HECKOJIBKO CIEUWalbHBIX 3HAYEHWH HATH/BPEMEHH,
nepeyncienHbix B Tabnuue 8.13. 3Havenus infinity u -infinity umeoT ocoboe mpencTaBIeHne B
CUCTEME M OHU 0TOOParKarTCs B TOM XKe BUAE, TOTAA KaK OPYTUe BapUaHTH IPU YTEHUU TPeoOpa3yoTcs
B 3HaAYeHUs AaThl/BpeMeHu. (B 9acTHOCTH, now u MOmOOHBIE CTPOKM MPeoOpa3yloTcss B aKTyallbHBIE
3HAYEHUsI BPEMEHU B MOMEHT 4UTeHWs.) YTOOB MCHOIb30BaTh 3TH 3HAYEHUS B Ka4eCTBE KOHCTAHT B
KoMaHpgax SQL, ux Hy’>KHO 3aKJIl04aTh B allOCTPO(HI.

Taoiuna 8.13. CnenuajnbHbIe 3HAYE€HUS JaThl/BPEMEeHH

BBogumasi cTpoKa JonmycTumMble TUNIBI Onucanue

epoch dat e, ti nestanp 1970-01-01 00:00:00+00 (Touka
oTcuéTra BpeMeHu B Unix)

infinity dat e, ti nestanp BpeMsi IIOCjle MaKCHUMaJlbHOU
OOIIYCTUMOM OaTh

-infinity date, ti mestanp BpeMs oo MUHUMAaJIbHOU
OOIYCTUMOM OaTh

now date, time, ti nestanmp BpeMsa Hayvasa TeKylleu
TpaH3aKIuu

t oday dat e, ti mestanp BpeMs Hadajla TEKyIIuX CYTOK (
00: 00)

t onor r ow date, ti mestanp BpeMs Hadajla CJIeOYIOIUX CYTOK
(00: 00)

yest er day dat e, ti mestanp BpeMs  Haydaja IpeObIayInux
cyTok (00: 00)

allballs tinme 00:00:00.00 UTC

[na monydeHUs TeKyIllel [OaThl/BPEMEHU COOTBETCTBYIOUIET0 THUIIA MOXKHO TaKKe MCIIOJIb30BaTh
cnenpyiouie SQL-coBMectuMblie ¢yHRIuU: CURRENT_DATE, CURRENT_TIME, CURRENT_TI MESTAMP,
LOCALTI ME u LOCALTI MESTAMP. TTocnemHue 4deThipe GYHKIUM IIPUHUMAIOT HeoOs3aTenbHOe yKa3aHWe
touHocTtu. (Cm. I[lompasmen 9.9.4.) 3aMeThTe, YTO BO BXOOHBIX CTpoKax 3Tu SQL-pyHKUUM He
pacio3HaloTC.

8.5.2. BbiBOA paTbl/BpeMeHu

B KaugecTBe BEIXOOHOTO ¢hopMaTa THUIIOB JaThkl/BPEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpaguuuonHbiii popmatr POSTGRES (¢dopmar date B Unix) unu German. Ilo
ymosgaHuio BeIOpaH ¢popmat ISO. (Cranmapt SQL Tpebyet, uToOH HCIONIb30Bajics umenHo I1SO 8601.
IIpyroii ¢opmaTr Has3wbiBaeTcsa «SQL» HMCKIIOYUTEJIPHO 10 MCTOPUYECKUM NpuyuHaM.) [IpuMepHl Bcex
cTHJIel BEIBOMA IepedncieHsl B Ta0muie 8.14. Boobie co 3HaYeHUSIMH THUIIOB dat e W t i me BLIBOOUIIACH
OBl TOJILKO YacCTh JAThl UM BPEeMEHM M3 ITOKa3aHHLIX IIPUMepPoB, HO co ctuieM POSTGRES 3HaueHue
IaTel 6e3 BpeMeHHu BEIBOOuTCS B ¢popmMate I1SO.
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Ta6auna 8.14. Ctuiu BbIBOJA JaThl/BpeMsi

Ctunp Onucanue IIpumMmep

| SO ISO 8601, crarnmapTt SQL 1997-12-17 07:37:16-08

SQL TPAAULIMOHHBLIA CTUITh 12/ 17/ 1997 07:37:16.00 PST

Post gres U3HavallbHEIU CTUJIb Wed Dec 17 07:37:16 1997 PST

Cer man peruoHaabHBLIA CTUIIb 17.12. 1997 07:37:16.00 PST
IIpuMmeyanue

ISO 8601 yka3wIBaeT, YTO AaTa OOJIKHA OTHEJISITHCS OT BpeMeHU OYKBOHW T B BEPXHEM PETUCTpeE.
Postgres Pro npuHuMaeT 3TOT ¢opMaT IPU BBOME, HO IIPU BEIBOJIE BCTABJIIET BMECTO T MPO6es, Kak
[I0OKa3aHOo BHIIIE. ITO COEeaHO OJId YAyYIIeHUs YuTaeMoCTU U Oy coBMectuMocTu ¢ RFC 3339 u
opyrumu CYB]I.

B crunax SQL u POSTGRES penr BEIBOOUTCSA Iepel MecsleM, eClId YCTAHOBJIEH Iopsanok DMY,
a B IPOTUBHOM Ciy4dae MecCsIl BHIBOOUTCSA Iepen gHEM. (Kak 3TOoT mapaMeTp TakKXKe BIMSET Ha
UHTepOpeTanuio BXOOHHIX 3Ha4YeHWM, ommcaHo B [lompasmene 8.5.1) CoOTBeTCTByIOIIME IIPUMEPH
nmokasaHhl B Tab6muiie 8.15.

Ta6auma 8.15. CoraieHusi 0 MOPsiTKe KOMIIOHEHTOB aThl

ITapamMmeTp dat estyl e ITopsimoK npu BBOOE IIpuMmep BBIBOOA

SQ., Dw HHHH [HH R [HHH 17/ 12/ 1997 15:37:16.00 CET
SQL, MY HERHH [ [ 12/ 17/ 1997 07:37:16.00 PST
Post gres, DW HHEHH [HHRHH [ Wed 17 Dec 07:37:16 1997 PST

CTuiib JaTH/BPEMEHU II0JIE30BaTE/Ib MOXKET BHIOPATh C TOMOIITLI0O KOMaHAe SET dat est yl e, mapameTpa
DateStyle B ¢atine koHpurypammu post gresql.conf unu nepemMeHHOU okpyxkeHuss PGDATESTYLE Ha
cepBepe UK KIIUEeHTe.

IOna Oomnbiielr THOKOCTH HpH (POPMATHPOBAHHM BEIBOOMHMMOI OaThl/BPEeMEHH MOXKHO MCIIONIb30BaTh
¢dynkuuio t o_char (cm. Pazmen 9.8).

8.5.3. HacoBblie nosfca

YacoBele mosica U IIpaBUjla HUX IIPUMEHEHUS ONpenessioTCs, KakK BH 3HaeTe, He TOJBKO II0
reorpauyeckuM, HO U TI0 MOJIUTUYECKUM cooOpakeHUsAM. HaCcoBhHIe IT0sicCa BO BCEM Mupe Ovlnu 6ojee-
MeHee CTaHOapTU3MPOBaHbl B Haydajle IPOILIOro BeKa, HO OHU IIPOOOJIKAI0OT IIpeTepleBaTh U3MEeHEHUS,
B YaCTHOCTH 9TO KacaeTcCs Ilepexola Ha JieTHee BpeMs. [ pacuéra BpeMeHU B mpouuioM Postgres
Pro mony4yaetr ucTOpUYEeCcKHe CBEEHUS O IpPaBUJIaX YaCOBHIX IIOSICOB M3 pPACIPOCTPaHEHHOU 6a3bl
manHbIX IANA (Olson). [Ina Oyayliero BpeMeHu NpeanojiaraeTcs, 4YTo B 3alaHHOM 9aCOBOM Iosice OyayT
IpOOOoJIKaTh OeCTBOBATh IOCIEIHUE IPUHATEIE IIPaBUiIa.

Postgres Pro cTpemMuTCs K COBMECTUMOCTH CO cTaHfmapToM SQL B HauboJiee TUIUYHEIX ciiydasax. OqHaKo
ctaggapt SQL pmomyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMEUIMBAaHUKW TUIOB OAaThHl U BpeMeHH. [IBe
O4YeBUAHBIE TIPOOTIEMHEI:

* Xotd ons Tuna dat e 4acoBOU IOSIC yKa3aTh Heb3s, 3TO MOXKHO CHenaTh Oid Tunati ne. B
peaslbHOCTH 3TO He O4YeHb I10JIe3HO, TaK KakK 0e3 [aTel Hellb3s TOYHO ONpPefeNluTh CMellleHNe NIPu
nepexofe Ha JIeTHee BpeMsl.

e TTo yMOm4aHH1IO YaCOBOM MOSIC 3aJaéTCs IMOCTOSTHHEIM cMellieHneM oT UTC. 3To TakxkKe He
II03BOJISIET YUYECTh JIETHEE BpeMs NpHu apupMeTHYeCKUX Ollepalluii C JaTaMHu, IepeceKaoIuMu
T'PaHUITEI IETHETO BPpeMeHH.

I[TosTOMYy MBI COBETYEM KCIIONIB30BATh YACOBOM IOSIC C TUIIAMM, BKJIIOYAIOIIMMM M BPeMs, U maTy. Mul
He PeKOMeHOyeM HMCIIOJIb30BaTh TUII time Wi th tine zone (xoTs Postgres Pro mopmepzKuBaeT ero mjs
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CTapbIX NPUIOKEHUU M COBMECTUMOCTHU CcO cTaHmapToM SQL). [ THUIIOB, BKIIOYAIOIINX TOJIBKO OaTy
UJIN TONIBKO BpeMmsi, B Postgres Pro nmpepronaraeTcsi MECTHBIM YaCOBOM ITOSIC.

Bce 3HaueHusa gaTh ¥ BpEMEHU C 4aCOBEIM IIOSICOM mperncTaBnsioTcs BHyTpu B UTC, a npu nepemave
KJIMEeHTCKOMY ITPUJIOKEHUIO OHU IIEPEBOOATCS B MECTHOE BpeMs, ITPU 3TOM YacCOBOM IT0SIC TI0 YMOJTYaHUIO
oIpenenseTcs IlapaMeTpoM KoHuryparmmuu TimeZone.

Postgres Pro mo3BosisieT 3afaTh YacOBOM MOSIC TPEMSI CIIOCO0aMHU:

* JTlomHOe Ha3BaHUE YacOBOTIO I1osica, HanpuMep Amer i ca/ New_Yor k. Bce gonycTuMEIe Ha3BaHUSA
IIepevncieHbl B IpefacTaBeHuu pg_ti nezone_nanes (cMm. Pasmen 51.91). OnpeneneHus: 4aCOBBIX
mosicoB Postgres Pro 6epét u3 mmpoko pacnpocTpaHéHHoM 6a3kl [ANA, Tak 4TO MMEeHa YaCOBBIX
mosicoB Postgres Pro 6yoyT BOCIIpUHUMATh U APYTHe IPUI0KEHUS.

e AGO6peBHaTypa 4acoOBOI'0 mosica, HampuMep PST. Takoe ompemesneHue IPOCTO 3afaéT CMeIeHue OT
UTC, B oTnnn4yue OT NOJHEIX Ha3BaHUU II0SCOB, KOTOPBEIE KPOME TOT'0 IOApa3yMeBaloT U IIpaBuia
rmepexopa Ha JIeTHee BpeMs. Pacro3HaBaeMble aO0peBUaTypPH IePEYHCIIeHH B ITPeOCTaBIeHUHN
pg_ti mezone_abbrevs (cm. Pazgen 51.90). AGOpeBuaTypHl MOXKHO KCII0JIb30BATh BO BBOTUMBIX
3Ha4YeHUAX OaTh/BpeMeHH U B oniepaTope AT Tl ME ZONE, HO He B ITapaMeTpax KOHpUTrypaumuu
TimeZone u log timezone.

* Tlomumo a66peBUaTyp U Ha3BAHUM YACOBHIX ITOSICOB Postgres Pro mpuHMMaeT yKa3aHUS 9aCOBBIX
mosicoB B ctuiie POSIX, kak omucano B Pa3gere B.5. 3TOT BapuaHT OOBIYHO MeHee IMPeOnouYTUTENIEH,
4eM KCIIOJIb30BaHWE MMEHOBAHHOTO YACOBOTO I10sICa, HO OH MOXKET OBITh e qUHCTBEHHBIM
BO3MOXKHBIM, €CJIH I HY2KHOT'0O YaCOBOTO MOsICa HET 3anucy B 6a3e maHHBIX JANA.

Bkpartne, pasnuune Mexnay abObpeBuaTypaMy M IIOJTHLIMM HA3BaHUSIMU 3aKJ/II04YalOTCS B ClIeOyIOlieM:
ab0peBUAaTypPHL IPELCTABIIAIOT onipeaeneHHbl cour or UTC, a moHOe Ha3BaHUeE ITOAPa3yMeBaeT elleé u
MEeCTHOe IIPaBUJIO II0 IIepexony Ha JIeTHee BpeMs, TO €CTh, BO3MOXKHO, aBa casura oT UTC. Hanpuwmep,
2014-06-04 12: 00 Aneri ca/ New_Yor k mpefncraBiisieT IIOJIeHb 10 MECTHOMY BpeMEHU B HLIO-I;IopK, 4TO
LIS JAHHOTO OHS ObUIO OBl JIeTHUM BoCcTOYHEIM BpeMeHeM (EDT unu UTC-4). Tak uTo 2014- 06- 04 12: 00
EDT o603Hay4aeT TOT XKe MOMeHT BpeMeHU. Ho 2014- 06- 04 12: 00 EST 3apaéT cTaHOapTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBucsIIee 0 TOT0, OEWCTBOBAJIO JIU JIETHEE BPEMS B 3TOT OEHB.

Maio Toro, B HEKOTOPHIX IOPUCAUKITUSAX OfHA U Ta XKe ab0peBraTypa YacoBOTO II0sICa O3HAYasla Pa3HEIe
coeuru UTC B pa3Hoe BpeMs; HampuMep, abOpeBHaTypa MOCKOBCKOTO BpeMeHu MSK HEeCKOJIBKO JIeT
o3Hauana UTC+3, a 3aTem ctasna o3HauaTth UTC+4. Postgres Pro o6pabaTeiBaeT Takue ab0peBUaTypsl B
COOTBETCTBUHY C UX 3HAYEHUSIMH Ha 3aJaHHYI0 ATy, HO, KaK U C IPUMEePOM BEIIIe EST, 3TO He 06513aTEIbHO
OyOoeT COOTBETCTBOBATH MECTHOMY I'PakKIaHCKOMY BPeMEHHU B 3TOT [EHb.

HezaBucumMo oT (OpPMEBI, PEerucTp B Ha3BaHUAX M abOO0peBHaTypax YaCOBBEIX IIOSICOB He BaxkeH. (B
PostgreSQL no Bepcuu 8.2 oH rue-To UMeJl 3HaYeHUeE, a Iae-To HeT.)

Hu Ha3BaHUs, HU a66peBI/1aTypH YaCOBEIX IIOACOB, HE 3alllMTEI B CaMOM CepBepe; OHU CYHUTHIBAIOTCA
u3 ¢ainoB KoOHGUrypanuu, HaXOOAIINXCSA B IyTAX . . . / share/ti mezone/ u .../ share/ti mezonesets/
OTHOCHUTEJIbHO KaTaJjiora yCTaHOBKHU (cM. Paspmern B.4).

ITapameTp KoHpurypauuu TimeZone MOXKHO YCTAHOBUTH B postgresql.conf wumu mo06BIM APYTUM
CTaHOAPTHEIM crnocoboM, onucaHHBIM B ['maBe 18. YacoBo#l IOsSiIC MOXKeET OBIThH TaKXkKe OIpedesieH
CIIeOYIOIIUMU CIIeIIMaIbHEIMU cliocobamu:

* YacoBou MosC Oy TEKYIIEro ceaHca MOXKHO YCTAHOBUTE C ToMoIbio SQL-komaupasr SET Tl ME ZONE.
9To anbTepHaTUBHAA 3alKCch KoMaHObl SET TI MEZONE TO, 6oree cooTBeTCTBYyIOmas SQL-cTaHOapTy.

e Ecmu ycTaHOBNIEHa IepeMeHHas OKpyxKeHus PGTZ, kimueHTH libpq UCIONMb3yIOT €€ 3HaYEHUE,
BEIIIOJIHSAS IIPY IIOOKIIIOUEHUN K cepBepy KoMaHnay SET TI ME ZONE.

8.5.4. BBoa uHTepBaJioB
3HauyeHus THIA i Nt er val MoryT OBITH 3allMCaHBI B CJIEAYIOIIEH pacIlupeHHON (hopMe:
[ @ #HeHAH#HAHAS BHAGHHAY | #HHHAHAHR #EERHE. ] | #EERHEH ]

TOe ####H##H##H#H — 9TO YnCIo (BO3MOXKHO, CO 3HAKOM); ####### — OOHO U3 3HAYEHUH: ni cr osecond,
m | lisecond, second, m nute, hour, day, week, nont h, year, decade, century, m || enni um (kKoTopsie
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0003HaAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITUCEKYHIE, CeKYHObI, MUHYTHI, YacChl, THU, HEIEeH,
MECSIIbI, TOOB, OECSITHUJIETHUS, BeKa U THICAYeJIeTHs), JIU00 3TH JKe CJI0Ba BO MHOXKECTBEHHOM 4HCIIE,
00 WX COKPAILCHUS; #H########## MOXKeT IPUHMMATh 3HaYeHHe ago (Hasam) uiIu OBITh IIYCTHIM.
3HaK @ sBiIsSeTCS HeoOs3aTelnbHEIM. Bce 3amaHHBIE BEIUYMHBEI PA3/IMYHBIX E€OWHHI] CYMMHPYIOTCS
BMECTe C YyYETOM 3HaKa 4YHCceJl. YKa3aHue ago MeHseT 3HaK BCeX ITOJIed Ha IPOTHUBOIOJIOXKHBIN. DTOT
CUHTAKCHUC TaKxKe HCIOJIb3yeTCs IIPU BEIBOIE UHTEPBasa, eciiu napaMmeTp IntervalStyle mumeeT 3HaueHue
post gres_ver bose.

KonuuecTBa mHel, 4acoB, MUHYT U CEKyH[ MOXKHO ONpPEHENINUTh, He YKa3blBas IBHO COOTBETCTBYIOLIVE
enunuirel. Hanpumep, 3anuck' 1 12: 59: 10' paBHO3HauHa' 1l day 12 hours 59 min 10 sec' . CoueTaHue
rofia u Mecsdlla TaKzKe MOZKHO 3anucaTh yepe3 MUHYC; Hanpumep ' 200- 10' o3HavaeT TO, ke 4To u ' 200
years 10 nonths'. (Ha camoM gerne TOJILKO 3TU KpaTKue (OpPMEI pa3pelieHs cTaHnmapToM SQL u oHuM
HUCIIONB3YIOTCSA IIPU BEIBOZE, Koraa | nt erval St yl e umeet 3Ha4yeHue sql _st andard.)

HWuTepBanmbl MOKHO TakIKe 3allMChIBATh B BUe, onpenenéHuoM B ISO 8601, nubo B «popMaTe C KogaMu»,
ONMCaHHOM B pa3pene 4.4.3.2 aToro craHpmapra, Tub0 B «aJlbTepHATUBHOM ¢opMaTe», OIHMCAaHHOM B
paspgene 4.4.3.3. ®opMaT Cc KOgaMHU BHITTIAOUT Tak:

P HEHHHBHHHE HHAHHHE | HHHHBHHHRE #RdgRE ] [ T [ #H#g#HSRHE #HaREEE 0]

CTpokKa HoiKHa HAYMHATBLCSI C CHMBOJIa P M MOXKeET BKJII0OYaTh TakKxXKe T Ilepel BpeMeHeM CYTOK.
IMonmycTuMBIEe KOIOBI eQUHUI] IepeunciieHsl B Tabnurie 8.16. Kogbl emuHUI MOXKHO OIIYCTUTh UJIM YKa3aTh
B JII0O0M TIOPSIIKE, HO KOMIIOHEHTHI BPpeMEeHM CYTOK HOJIXKHEI HMAOTH IIOCJIe CUMBOJIa T. B 4acTHOCTH,
3HaYeHHe Koma M3aBHCUT OT TOT0, pacIojaraeTcs JIU OH OO0 MJIN I1ocye T.

Ta6aumna 8.16. Koabl eTHHHUIT BpeMeHHBIX HHTepBasioB I1ISO 8601

Kog, 3HadyeHHe

TOOBI

MecsIbl (B gaTe)

Hemenu

OHN

YacCkbl

MUHYTH (BO BpEMEHU)

o[ g[z[o] =[]

CeKYHIBI

B anbTepHaTUBHOM dopMare:
P [ ###- ##aH#- #8# | | T #8444 S A7

CTPOKa [oJIKHa HauMHATLCA ¢ P, a T pa3mensieT KOMIIOHEHTHI ATHl ¥ BpeMeHHU. 3HaueHUs BhIpaXKaloTCs
YlcjiaMH TakK ke, KakK 1 B gatax ISO 8601.

ITpu 3amucu MHTEPBAILHOM KOHCTAHTHI C YKalaHWEM ##### WM MPUCBOEHUHM CTOJOITy THIa interval
CTPOKHU C ######, MHTepHpeTallls HeIIOMe4YeHHBIX BeJIMUUH 3aBUCUT OT #####. Hammpumep, | NTERVAL ' 1'
YEAR BocnipuHuMaeTcsa Kak 1 rog, a | NTERVAL '1' — kak 1 cexyHzma. KpomMme Toro, 3Ha4eHHus «cipaBa»
OT MEHBIIIero 3HaYallero IoJs, 3agaHHOT0 B ONpenesieHun #####, IPOCTO oTOpackeBaloTcsa. Hampumep,
B 3amucu | NTERVAL '1 day 2:03:04' HOUR TO M NUTE 6ymyT OTOPOIIIEHEI CEKYHBI, HO HE [IE€Hb.

CormacHo ctaHmapty SQL, Bce KOMIOHEHTHI 3HaueHHs interval momkHBI OBITH OOHOTO 3HAKa, U
BEOyIINM MHHYC NPUMEHSETCSI KO BCEM KOMIIOHEHTaM; HalpuMep, MHUHYC B 3anucu '-1 2:03: 04
OIpUMEHsSeTCd W K [OHI0O, W K 4YacaMmM/MuHyTaM/cekKyHOmaM. Postgres Pro mno3BonseTr 3agaBaTh O
pa3HBEIX KOMIIOHEHTOB pa3Hble 3HAKW W TPAAWIMOHHO oOpabaThiBaeT 3HAK KaXKOOr'0 KOMIIOHEHTa B
TEKCTOBOM IIPENCTaBJIEHUU OTHENIbHO OT APYTMX, TaK 4YTO B HAaHHOM CJllydyae 4YaChl/MUHYTHI/CEKYHIEL
OyOyT CUMTATBHCS MONMOXKUTENbHBEIMU. Eciu mapameTtp | nt erval Styl e umeer 3HaueHue sql _standard,
BeOyIui 3HaK IPUMEHSAEeTCS KO BCeM KOMIIOHeHTaM (HO TOJIBKO €CIU OHU He ComepzKaT 3HaKU IBHO). B
MIPOTHUBHOM CJIy4ae JelCTBYIOT TPaguIMOHHEIe ITpaBuia Postgres Pro. Bo u3bexaHne HEOMHO3HAYHOCTH
peKoMeHOyeTCs 0oOaBIATh 3HaK K Ka’KIOMy KOMIIOHEHTY C OTPULIATEIbHEIM 3HAYEHUEM.
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B pacmmpennoMm ¢opmate BBOOa M B HEKOTODPHIX IOJITX Oojlee KOMHIAKTHHIX (HOPMATOB 3HAUYEHUS
KOMIIOHEHTOB MOTYT UMeThb OAPOOHLIe YacTu, HanpuMmep ' 1.5 week' umu' 01: 02: 03. 45' . Takoe 3HaUEeHHE
IIpU COXpPaHEHWU IePEeCUYUTHIBAETCS B COOTBETCTBYIOIIEE UUCIIO MECSILEB, OHeUW U ceKyHO. Korga mpu
9TOM OCTa€TCcs OpoOHAs YacTh B MECHIAX WJIM B OHSX, OHA IIEPEHOCHUTCS B MJIAQLIINN KOMIIOHEHT C
monyieHueM, 4to 1 mecs = 30 gHel, a 1 geHp = 24 vaca. Hampumep, 3Hayenue ' 1.5 nont h' OymeTt
mpeobpa3oBaHo B 1 Mecsm u 15 mHel. B Buge ApoOHOTO YKCila XPAHSATCA U BRIBOOSITCS TOJTBKO CEKYHIHI.

B Tab6muiie 8.17 moka3aHO HECKOIBKO ITPUMEPOB [IOITYCTUMBIX BBOOUMBIX 3HAaYEHUU THIIA i nt er val .

Ta6iaumna 8.17. BBog HHTEepBaJ/IOB

IIpumep Onucanue

1-2 CrangapTtHbI# ¢hopMmaT SQL: 1 rog u 2 Mecsiia

3 4:05:06 CraHnpaptHeii ¢popmat SQL: 3 gHg 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds|Tpaguumonssiii ¢popmat Postgres: 1 rom 2 mecsiiia
3 gHa 4 4aca 5 MHHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opmMmart ¢ Kogamu» ISO 8601: To Ke 3HadYeHUe,
9TO U BHIIIE
P0001-02-03T04:05:06 «AnpTepHaTuBHBIM ¢opmar» ISO 8601: TO Xe

3Ha4YeHue, 4TO U BEHIIIIE

Tum i nterval IIpeaCTaBJIeH BHYTPHU B BHUOE OTOEJIBHBIX 3HAYEHUU MEeCSIEeB, OHEU Hu CEeKyH[I. 310
00BsICHSIETCA TEeM, UTO YMCJIO THEU B MECSIIE MOXKET OBITH Pa3HBIM, a4 B CYTKaX MOXKeET OBITL U 23, u 25
YaCOB B OHHU IIepexoOda Ha JIeTHee/3uMHee BpewMs. 3HaueHUs MEeCSIEeB U THEM IIpeagcCTaBJI€eHbl IIeJIbIMU
YHUCJIaMH, a YUCJIO CEKYHIO MOXKeT OBITH leO6HBIM. Tak Kak WHTEePBAJIbI OOBIYHO IIOJIYH9AIOTCA U3 CTPOKOBHEIX
KOHCTAQHT HUJIX IIPXU BBIYUTAHUUN TUIIOB ti nmest anp, 3ToT crocob XpaHEeHud Sd)q)eKTI/IBeH B OOJILIIIMHCTBE
CJIy4daeB, HO MOZXKeT JaBaTh HEO2KUIOAaHHBIE PEe3YyJIbTAaTHI:

SELECT EXTRACT(hours from'80 mnutes'::interval);
dat e_part

SELECT EXTRACT(days from'80 hours'::interval);
dat e_part

[7151 KOpPEKTUPOBKY YHCJIa JHEW U YACOB, KOTA OHU BEIXOOSAT 32 OOBIYHEIE TPAHUIILI, ECTH CIIELIAJIbHEIE
dyukmuy j ustify_days ujustify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopMaT BHIBOfla THIla interval MoxKeT ompemensiTbCs OOHMM M3 YETHIPEX cTunei: sql _standard,
postgres, postgres_verbose u iso_8601. BriOpaTh HYXKHBIA CTHJIb IIO3BOJISIET KOMaHma SET
i nterval styl e (mo ymonyanuio BeIOpaH post gres). [IpuMepsl popmMaToB pa3HLIX CTHUIEH ITOKAa3aHBI B
Tabmnuie 8.18.

Ctunb sql _st andar d BeIDaéT pe3yabTaT, COOTBETCTBYIOIIMY cTaHAapTy SQL, eciiu 3HaueHWe MHTEPBasla
YOOBJIETBOPAET OrPaHUYEHUAM CTaHOapTa (I/I COOepPXKurT 100 TOJILKO oo U MecCHll, 100 TOJILKO OEeHb U
BpewMs, U IIPHU 3TOM BCe€ €TI0 KOMIIOHEHTEI OJHOI'O 3HaKa). B IIPOTUBHOM CJIy4da€ BEIBOOUTCA I'OAO-MeCs1, 3a
KOTOPHIM HIOET maTa-BpeMsi, a B KOMIIOHEHTHI [IJIsi OMHO3HAYHOCTH SIBHO TOOABISIOTCS 3HAKH.

BriBom B cTuiie post gr es COOTBETCTBYeT GopMaTy, KOTOPHIM ObINM npuHAT B PostgreSQL mo Bepcuu 8.4,
Korpga mapameTp DateStyle umen 3Hagenue | SO.

BreiBog B cTuie postgres_verbose cooTBeTCcTByeT (opmaTy, KOTOPHIM OblT HmpuHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYyeHHeM napaMmeTpoM Dat eSt yl e 6510 He | SO.
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BriBom B cTune i so_8601 cooTBeTCTByeT «dhopMaTy C KOogaMu» ONMCaHHOMY B pa3zene 4.4.3.2 ¢dopMaTa
ISO 8601.

Taonuuma 8.18. [lpuMmepsI CTUIEH BHIBOJAa HHTEPBAJ/IOB

Crwib HuTepBan rog-mecsan (UaTEpBan oeHb-| CMeIlIaHHBIH
BpeMst HHTEpPBaJj
sql _standard 1-2 3 4:05:06 -1-2 +3 -4:05:06
post gres 1 year 2 mons 3 days 04:05:06 -1 year -2 mons +3 days
-04:05:06
post gres_ver bose @ 1 year 2 mons ©@ 3 days 4 hours 5 mins|@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs ago
i so_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormueckum TMn

B Postgres Pro ecth craupmaptHb# SQL-Tum bool ean; cm. Ta6nuiy 8.19. Tun bool ean MoXeT uMeTh
clenymomiie COoCTosHUA: «true», «false» u Tpethe cocTosHHUE, «unknown», KOTOpO€ MPEOCTaBIsAETCS
SQL-3Hauenuem NULL.

Taoauna 8.19. JIoruyecKHH THII JaHHBIX

UM Pasmep Onucanue

bool ean 1 6auT COCTOSIHHE: UCTHUHA UJIN JIOXKD

Jlornyeckre KOHCTAHTEI MOTYT IpPeACcTaBiIsAThCA B SQL-3ampocax ClegyromuMU KIIIOUEBEIMHU CJIOBaMU
SQL: TRUE, FALSE m NULL.

OyHKIIMS BBOJA [MOaHHBIX Tula bool ean BoCHpUHUMAaET CleOylollne CTPOKOBBEIE IIPEenCcTaBIeHUS
COCTOSAHUSA «true»:

true
yes
on

1

U ciaengylonue InpeacCraBlI€EHud COCTOAHUA «false»:

fal se
no

of f

0

TakXke BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAlTpuMep t uiiu n. PerucTp CUMBOJIOB He
UMeeT 3HaUYeHusI, a IpoOeTbHbBIe CUMBOJIBI B HaYasie ¥ B KOHIIE CTPOKY UTHOPHUPYIOTCH.

OyHKIMS BEIBOOA DaHHBIX THUMA bool ean Bcerga BemaéT t uiu f , Kak mokasaHo B [IpumMepe 8.2.

IIpumep 8.2. Ucnnonb30BaHUue THIA bool ean

CREATE TABLE testl (a boolean, b text);

I NSERT | NTO testl VALUES (TRUE, 'sic est');
I NSERT | NTO test1 VALUES (FALSE, 'non est');
SELECT * FROM test1;

a | b

t | sic est
f | non est

SELECT * FROM test1l WHERE a;
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a | b

t | sic est

KmioueBrie cmoBa TRUE m FALSE SBASIOTCSA IIPEAIIOYTUTENBHBIMU (COOTBETCTBYIOIIMMHU CTaHOAPTY
SQL) mng 3amucu JTOorTu4YeckKuxX KOHCTaHT B SQL-zampocax. Ho BBl TakxXke MOXKeETe HCIIOJIb30BaTh
CTPOKOBEIE IIPENCTABIE€HUS, KOTOPBIE HOOIIyCKaeT CHHTAKCUC CTPOKOBBIX KOHCTAHT, OIIMCAHHBIA B
[Mogpazpmene 4.1.2.7, HaupuMep, ' yes' : : bool ean.

3aMeThTe, YTO OpH aHanm3e 3anpoca TRUE u FALSE aBTOMaTHMYECKM CYMUTAIOTCA 3HAUYEHUSIMHU THUIa
bool ean, HO g NULL 3TO He Tak, IOTOMY YTO €My MOXKET COOTBETCTBOBATh 000 Tun. I[losToMy B
HEKOTOPHIX KOHTEKCTaxX MOKeT nmoTpeboBaThcs npuBectu NULL K Tuny bool ean gBHO, HalpuMep Tak:
NULL: : bool ean. C Opyroii CTOPOHEI, IpHUBEeOeHNE CTPOKOBOU KOHCTAHTHL K JIOTUYECKOMY THUIIY MOXKHO
OIIYCTUTH B TE€X KOHTEKCTAX, I'le aHaIn3aTop 3alpoca MOXKeT ITOHATh, YTO OyKBaJIbHOE 3HaYEeHME TOIXKHO
uMeTh TUII bool ean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepevyrncieHui (enum) onpenesnnsaioT CTaTUYeCKUH yIIOPSIOOYeHHbH HaOop 3HaYeHnH, TaK XKe Kak
U TUIIBEL enun) CYIIEeCTBYIOIIME B psife SI3LIKOB IPOrpaMMHPOBaHNUs. B KadecTBe MepeducieHusT MOXKHO
TIPUBECTH OHU HemeIu UM Habop COCTOSHUH.

8.7.1. O6bAaBNneHue NnepevymncsieHun
Tun nepeuncnenui co3gaTcs ¢ moMmoubio KomaHasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE npod AS ENUM ('sad', 'ok', 'happy');
Co3pmaHHBIE TUIIE €NUM MOKHO MCII0JIb30BaTh B ONIPemeieHusAX Tabnun 1 QYHKIWH, KaK U JTI00bIe IpyTHe:

CREATE TYPE npod AS ENUM ('sad', 'ok', 'happy');
CREATE TABLE person (
name text,
current _nmood nood
);
| NSERT | NTO person VALUES (' Mbe', 'happy');
SELECT * FROM person WHERE current _nood = ' happy';
name | current_nood

8.7.2. Nopapok

IMopsooK 3HaYEeHWHN B MEPEYUCIIEHUN OTPENesieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOH ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHuM THUMa. [lepedyncieHus MOAAepPKUBAIOTCS BCEMM CTaHAAPTHLIMM OTlepaTopaMu
CpaBHEHUS U CBSI3aHHLIMU arperaTHHIMU QyHKIMIMU. Hampumep:

| NSERT | NTO person VALUES ('Larry', 'sad');

| NSERT | NTO person VALUES ('Curly', 'ok');

SELECT * FROM person WHERE current _nood > 'sad';
name | current_nood

SELECT * FROM person WHERE current _nood > 'sad' ORDER BY current_npod;

name | current_nood
_______ o,
Curly | ok

Me | happy
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(2 rows)

SELECT nane

FROM per son

WHERE current_mpood = (SELECT M N(current_nood) FROM person);
name

8.7.3. be3onacHOCTb TUMNa

Bce TumBl mepeduCIIEHWE CYHUTAIOTCSA YHUKAJIBHBIMU M IIO3TOMY 3HAYEHUS PA3HBIX TUIIOB HEIb3S
CpaBHUBATh. B3TIsTHUTE HA 3TOT IIPUMED:

CREATE TYPE happi ness AS ENUM (' happy', 'very happy', 'ecstatic');
CREATE TABLE hol i days (

num weeks i nt eger,

happi ness happi ness
);
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (4, 'happy');
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (6, 'very happy');
| NSERT | NTO hol i days(num weeks, happi ness) VALUES (8, 'ecstatic');
I NSERT | NTO hol i days(nhum weeks, happi ness) VALUES (2, 'sad');
HH#HHHE, HEHHAHTE HHHRH T R R TEERE#E happi ness: "sad"
SELECT person. nanme, holidays. num weeks FROM person, holidays

WHERE person. current _nood = hol i days. happi ness;

HH#HHE,  HEHHAHHE # #HfEERE#EE mood = happi ness

Ecnu BaM meicTBUTEIBHO HYXKHO CIeJIaTh YTO-TO IT0I00H0e, BE MOXKeTe THO0 peasin30BaTh COOCTBEHHEIHM
omepartop, 1160 TBHO MpeoOpa30BaTh TUIIH B 3aIIPOCE:

SELECT person. nane, holidays. num weeks FROM person, holidays
WHERE per son. current _nood: :text = holidays. happi ness: :text;
nane | num weeks

8.7.4. TOHKOCTM peasnn3auum

B MeTkax 3Ha4YeHUM PEerucTp uMeeT 3HaueHue, T. e. ' happy' u ' HAPPY' — He ofmHO ¥ TO Xe. Takxke B
MeTKaX UMEeIOT 3Ha4YeHue MPOoOeTk.

XOoTsI TUILI-TIEPEeYHCIIeHNs NOpeqHa3HadeHLl IIPexXX[e BCero OJjis CTaTHYeCKHX HaOOpPOB 3HAYEHHH,
WMEeTCSI BO3MOXKHOCTh [00aBJIsAITh HOBBIE 3HAUYEHWs B CYIIECTBYIOIIHNA THUM-TIepPedYUCIieHne U
nepenMeHOBLIBaTh 3HadeHusA (cm. ALTER TYPE). OmHako ymansTh CYLUIECTBYIOIINE 3HAUYEHUS U3
IepedyuceHnsi, a TaKXKe H3MEHATh WX MOPSAOOK, Heb3d — [OJIA IIOJIy4YeHHUs HYXKHOI'O pe3yibTaTa
IPUAETCS YOAJIUTh U BOCCO3OaTh 3TO IepedYncIeHue.

3HayeHVe enum 3aHMMaeT Ha OucKe 4 OaiiTa. [IIMHa TEKCTOBOM METKU 3HAUYeHUS OTpaHUYeHa
napaMmeTpoM koMmnunsanuu NAMEDATALEN; B cTaHmapTHBEIX cOopkax Postgres Pro oH orpanuuuBaeT OIuHYy
63 6ariTaMu.

ComocTaBiieHHsI BHYTPEHHUX 3HAYEHHUH enum C TEKCTOBEIMU METKaMH XPAaHSITCSA B CHCTEMHOM KaTaJjiore
pg_enum OH MOXeT OBITH IIOJIe3€H B Psifie CIIyYaes.

8.8. l’eoMeTpuyeckue Tvnol

l'eomeTpuyeckme THUOBI HOAHHBEIX MOPENCTABISIOT OOBEKTHL B [OBYMEPHOM IIPOCTpPAHCTBe. Bce
cyulecTByioire B Postgres Pro reomeTrpuieckue TUNIE Ilepeurciiensl B Tabnuie 8.20.
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Ta6aumna 8.20. l'eoMmeTpUuYeCKHEe THIIBI

HNms Pa3zmep Onucanue IIpencraBienue
poi nt 16 0aiT Touka Ha IJIOCKOCTH (x,y)
line 32 GanTa BeckoHneuHas mpsMast {A,B,C}
| seg 32 banTa OTpe30k ((x1,y1),(x2,y2))
box 32 banTa [MpsiMOyTONIBHUK (x1,y1),(x2,y2))
pat h 16+16n 6auT 3aKpBITHIHN IyTh (J(x1,y1),...)
IOOOOHBIH
MHOTOYTOJILHUKY)
pat h 16+16n 6auT OTKpPBITHIN IIYTh [(x1,y1),...]
pol ygon 40+16n GaiT MHOTOyTOJTbHUK (|((x1,y1),...)
NOJOOHBIM  3aKPHITOMY
IyTH)
circle 24 6anTa OKpyXKHOCTh <xy),r> (meHTp
OKPY2KHOCTH U Paguyc)

[71s1 BRITTOTHEHUS PA3UYHBIX T€OMEeTPUYECKUX OIlepalinii, B YaCTHOCTH MacCIITaOWpPOBAHUsI, BpallleHUS
¥ ompeneneHus nepecedeHuii, PostgreSQL mpennaraer 6oraTeiéi Ha60p QYHKIUN U omepaTopoB. OHU
paccmaTtpuBaloTca B Pasmene 9.11.

8.8.1. Toukm

Toukyr — 3TO OCHOBHOU 3JIEMEHT, Ha 0a3e KOTOPOT'O CTPOSITCS BCE OCTalIbHEIE T€OMETPUYECKUE THUIIHL.
3HaYeHUs THUIIA POi Nt 3aIKMCHIBAIOTCS B OOHOM M3 OBYX ()OPMAaTOB:

(x,y)
X,y

rone X 1y — KOOPAWMHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDA2KEHHEBIE€ YHUCJIaMU C nJiaBaoIlel TOYKOU.

BriBomsiTCcs TOYKHU B mepBoM opMare.

8.8.2. NpamMmbie

[IpsiMble IPEeACTaBISAIOTCS JTUHEMHBEIM ypaBHeHUeM AX + By + C = 0, rme A u B He paBHH (0. 3HaUYeHUS
TUma | i ne BBOOATCS U BEIBOOATCS B CIE€OYyIOILEM BULE:

{ A B C}
Kpome Toro, miis BBOa MOZKET MCIIOJIE30BATHLCS JII00ast U3 9TUX (GOPM:

[ ( xX, y1l) , (x2, y2) ]
( (x1, yl), (x2,y2))
(x1, yl) , (x2,y2)
x1, yl , X2 , y2

roe (x1,yl) u (x2,y2) — OBe pa3NUYHEIE TOUKU Ha JAHHOU IPSIMOMU.

8.8.3. OTpe3Kku

OTpe30K TIPEefCTaBASIETCS IMMapod TOYEK, OIMPENessIomnX KOHIIE OTpe3Ka. 3HadyeHus Tuia | seg
3aIKUChIBAIOTCS B OOHOM U3 ClIenyomux GopM:

[ ( x1, y1) , (x2, y2) ]
((x1, y1) , (x2,vy2))
( x1, y1) , ( x2, y2)
x1, yl X2, y2

roe (x1,yl) u (x2,y2) — KOHIE OTPE3Ka.

BEIBOOSITCST OTPE3KH B IepBoM opMare.
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8.8.4. NpAMOYrosibHUKHU

[TpsIMOYTOJILHUK MNPENCTABIIAETCA ABYMS TOYKAMM, HAXOOSAIIUMUCSH B IIPOTHBOIIOJIOKHEIX €TI0 yTrax.
3HayeHUs TUIA box 3amKCEBAIOTCSA B OOHOU U3 CIEOYIONIUX GopM:

((x1, yl), (x2,y2))
(X1, yl) , (x2,y2)
x1, yl X2, y2

roe (x1,yl) u (x2,y2) — IPOTUBOIIOJIOKHEIE YIJIEL IIPSIMOYTOJILHUKA.

BriBomsATCSI MPSIMOYTOIBHUKY BO BTOPOI popme.

Bo BBOOMMOM 3HaUE€HUU MOTYT OBITH YKa3aHHbI TI00bIE TBa IPOTUBOIMOJIOKHEIX yIJjla, HO 3aTEM OHU OyOyT
YIOPSAOOYEHE], TaK YTO BHYTPHU COXPAHSATCS IIPaBHIU BEPXHUY U JIEBHIM HUKHUU YTJIBL, B TAKOM IOPSAIKE.

8.8.5. NyTtmn

IIytn mpepcTaBisiioT COOOM CHIHMCKW COEOWHEHHBIX TOYEK. [lyTu MOTyT OBITH 3dKpbimbiMU, KOTrma
mogpa3yMeBaeTCsl, YTO IepBas W IIOCJIEOHSS TOYKa B CIHUCKE COEOWHEHBI, WX OMKPLIMbIMU, B
ITPOTUBHOM CITy4ae.

3HaueHUs THIIa pat h 3amKuCEIBAIOTCS B OOHOM M3 CIEeOYIOIIUX (GOopM:

[ ( x1, y1) , ..., (xn, yn) ]
((x¥1,vy1l), ... , (xn, yn))
(x1, vy1), ..., ( Xxn, yn)

( x1, yl s e Xn , yn)
x1, vyl y e Xn , yn

rIe TOYKH 3a[aioT Y3JIbl CETMEeHTOB, COCTaBIISIONINX IyTh. KBagpaTHbIe CKOOKY ([ ] ) YKa3bIBAIOT, YTO Iy Th
OTKPHITHIH, a KPyTJkie (() ) — 3aKpeITHIN. Korga BHEITHHE CKOOKH OITYCKalOTCsI, KaK B IIOKa3aHHBIX BHIIIE
TIOCJIeAHUX TPEX hopMaX, CUUTAETCS, YTO NyTh 3aKPHITHIH.

ITyTu BBIBOOSITCS B IEPBOU UJIM BTOPOM (hOPME, B COOTBETCTBUU C THUIIOM.

8.8.6. MHOIroyroJsibHUKM

MHOroyroibsHUKY IPEACTABISIOTCS CIIMCKaMU TO4YeK (BepIlinH). MHOTOYTOJILHUKY II0OX0KU Ha 3aKPHITHIE
IIyTH, HO XPAHATCS B IPYrOM BHUfE U [Jisg paboTH C HUMHU ITpeqHa3HaYeH OTAeIbHBIM Habop QYyHKIIUHI.

3Ha4eHUs TUIIA POl ygon 3amuChIBAIOTCS B OQHOU U3 CIeQyIoIuX (hopM:

((x¥1,vy1), ... , (xn, yn))
(x1, y1), ... , ( xn, yn)
( x1, y1 v Xn , yn)
x1, yl yoee e Xn , yn

roe TOYKHU 3a4al0T Y3JIbl CE(TMEHTOB, 06pa3y101u1/1x I'PaHUIy MHOI'OYT'OJIbBHUKA.

BriBOOATCS MHOTOYTOJIBHUKY B IIePBOM ¢opMare.

8.8.7. OKpy>XXHOCTH

Opr}KHOCTI/I 3a0aI0TCA KOOPDOWMHATAMU LIEHTPA U PadnUyCOM. 3HaueHus THUIIA Ci r cl e 3anuCHBAIOTCA B
OOHOM M3 CIIEeOYIOIINX (bOpMaTOB:

>

)

< ( x,
( (
(

xX X X

KKK <
N N N

=~ = = =

roe (X,y) — LEeHTP OKPYXKHOCTH, a I — €€ paguyc.

BEIBOOSITCST OKPYZ2KHOCTH B ITepBOM (hopMarTe.
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8.9. Tunsbl, onucobiBaoLLue CeTeBble agpeca

Postgres Pro mpepmaraeTr TuUIBI OaHHBIX OJ11 XpaHeHus appecoB IPv4, IPv6 u MAC, nmoka3aHHBIE B
Tabmurie 8.21. [I11g XpaHEeHUS CETEBBIX aPeCOB JIYYIIle NCIIOIb30BaTh 3TH THUITH, @ HE TPOCTHIE TEKCTOBHIE
CTPOKM, TaK KakK Postgres Pro mpoBepsieT BBOOUMbIe 3Ha4Ye€HHUS HOAHHBIX THUIIOB U IIPENOCTaBJISET
CIellnaIn3UPOBAaHHBIE OIIEPATOPHI M QYHKIUY Ot PaboThl ¢ HuMHU (cM. Pasmen 9.12).

Ta6auma 8.21. Tunbel, ONHCHIBAIOIIHE CETEBbIE ajgpeca

HUmsn Pasmep Onucanue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

i net 7 unu 19 Gaut Y3net u cetu 1Pv4 u IPv6

macaddr 6 GaT MAC-anpeca

macaddr 8 8 bauT MAC-agpeca (B dopmaTte EUI-64)

ITpu copTupoBKe TUNOB i net u ci dr, agpeca IPv4 Bcerma upgyTt go ampecos IPv6, B ToM umcie ampeca
IPv4, BkmtouéHHble B IPV6 uu comocTaBieHHbBIe C HUMH, HanpuMep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. i net

Tumn i net copmepxkut IPv4- unu IPv6-ampec y3/a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OOHOM
none. ITogceTh mpencTaBasgeTCsS YUCJIOM OUT, ONPefesAonX agpec CeTU B afpece y3ia (UK «MacKy
cetu»). Ecim Macka ceTtu paBHa 32 fOnd agpeca [Pv4, Takoe 3HaueHUWe NPEACTaBJIAeT He MOACETH, a
oInpenesieHHBIN y3en. Agpeca IPv6 umeror gnury 128 61T, IO3TOMY YHUKANILHBIM afgpec y3jia 3amaéTcs
Cc Macko# 128 O6uT. 3aMeTbTe, UTO KOI'fla HYKHO, YTOOBl IIPUHMMAIINUCh TOJIBKO agpeca CeTei, cienyer
UCIOJIb30BaTh TUII Ci dr, a He i net .

BBomuMble 3HaYeHMS TaKOT'O THUIIA OJOIXKHLI UMeTh hopMart | P- ###4##/ y, roe | P- ##### — agpec IPv4 unu
IPv6, ay — umcno 6uT B MacKe ceTH. ECI KOMITOHEHT / Y OTCYTCTBYEeT, MackKa CETH CYUTAETCS PaBHOU 32
st IPv4 m 128 g IPv6, Tak 4To 3TO 3HaYeHue OyeT IpeacTaBIsATh OOUH y3ei. [Ipu BEIBOgEe KOMIIOHEHT
/'y oImyCKaeTcsi, eCJI CeTEBOM afpec OIlpefenseT aapec OOHOTO y3Ja.

8.9.2. cidr

Tum ci dr comepkuTt onpenenenue cetu IPv4 unu IPv6. BXxonHble U BEIXOOHBIE ()OPMATHl COOTBETCTBYIOT
cornameHussMm CIDR (Classless Internet Domain Routing, BeckiaccoBasi MezkceTeBas agpecalius).
OmnpenerneHue CeTH 3alUCHBaeTCA B popMarte | P- #####/ y, roe | P- ##### — agpec cetu IPv4 unu IPv6, a
y — uucno 6uT B Macke ceTu. Ecnu y He yKa3bIBaeTCs, 3TO 3HaYEeHUE BRIYUCISIETCS 110 CTapot KJ1acCOBOM
cxeMe HyMepalluu ceTel, HO IPU 3TOM OHO MOXKeT OBITh YBEeJIWYeHO, YTOOBl B HEro BOIIIM BCe OaMTHI
BBEIEHHOTO agpeca. Eciu B ceTeBOM afpece cpaBa OT MacCKM CETH OKaXXyTcs OUTHL CO 3HaueHUeM 1,
OH OyHeT CUUTATHCSA OMIUOOYHEBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpecoB.

Tao0uma 8.22. IlpuMepsbl JONYCTHUMbBIX 3HAYEHHH THIIA Ci dr

BBoguMmoe 3HadYeHHe Ci dr BsiBoguMoOe 3Ha4YeHHe ci dr abbrev(cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24

128.1 128.1.0.0/16 128.1/16

128 128.0.0.0/16 128.0/16

128.1.2 128.1.2.0/24 128.1.2/24

10.1.2 10.1.2.0/24 10.1.2/24
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BBogumMmoe 3HaueHHe Ci dr BsiBOguMOe 3HaueHue ci dr abbrev(cidr)

10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8

10.1.2.3/32 10.1.2.3/32 10.1.2.3/32

2001:4f8:3:ba::/64 2001:4f8:3:ba::/64 2001:4£8:3:ba::/64
2001:4f8:3:ba:2e0:81ff:fe22: 2001:4f8:3:ba:2e0:81ff:fe22: 2001:4f8:3:ba:2e0:81ff:fe22:d1f1
d1f1/128 d1£1/128

:ffff:1.2.3.0/120 ::ffff:1.2.3.0/120 ::ffff:1.2.3/120

::ffff:1.2.3.0/128 :ffff:1.2.3.0/128 ::ffff:1.2.3.0/128

8.9.3. Paznuuuma i net mci dr

CyIlIeCTBEHHEIM pa3/IMYueM TUIIOB OAHHEBIX | het U ci dr SBIsETCS TO, YTO | net IpUHUMAaeT 3HAYEHUS
C HEeHYJIeBLIMM OMTaMM CIIpaBa OT MacCKU ceTH, a ci dr — HeT. Hanpumep, 3Hadenue 192. 168. 0. 1/ 24
SIBJISIETCSI OOIYCTUMEIM [JIs1 TUIIA i net, HO He OJIs ci dr .

ITogcka3ka

Ecnu Bac He ycTpauBaeT BLIXO[HOM ¢opMaT 3HaYeHUH i net umu ci dr, monpoOyiiTe pyHKIMH host ,
t ext u abbrev.

8.9.4. nacaddr

Tun macaddr mpenmHal3HadeH O xpaHeHuss MAC-agpeca, IPpUMEPOM KOTOPOT'O SIBIISIETCS aJipec CETEBOM
nnatel Ethernet (xots MAC-agpeca IpUMEHSIOTCS U OJI OPYTUX Hejel). BBoouMble 3HaQUEHUS MOTYT
3aaBaThCsA B Ccedylomux 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 OIpenessiioT OOUH U TOT XKe agpec. lllecTHaaaTepuyHbie U@GPHI 0T a 0 f MOTyT OBITH
U B HUXKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoi popme.

Cranpmapt IEEE 802-2001 cumTaeT KaHOHHMYeCKOoN ¢dopmoii MAC-ampecoB BTOpPyIO (C MHHycaMH), a
B IIEepBOI (C OBOETOYMSIMM) IIpeAIojaraeT oOpaTHHIM mopsamok OuT, Tak uto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTos11I€E BpEMS 3TOMY COTJIAIIEHUIO IPaKTUYECKU HUKTO HE CJIENYET, U YMECTHO
OHO OBIJIO TOJILKO AJISI YCTAPEBIIINX CETEBHIX IIPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He mensieT
IOPSANOK OUT U BO BCEX IIPMHMMAaEMEIX ¢hopMaTax IogpasyMeBaeTcs TPAgUINOHHEN nopsamok LSB.

I[TocnegHMEe OATH BXOOHBIX (bOpMaTOB He OIIMCaHBl HU B KaKOM CTaHOapTe.

8.9.5. nacaddr 8

Tun macaddr 8 xparut MAC-agpeca B ¢popmate EUI-64, mpuMeHSIONINECS, HAIIPUMED, IS alllapaTHBIX
ampecoB ninaT Ethernet (xorssi MAC-agpeca HMCIONB3YVIOTCA U [OJIA OPYTHUX Liesei). OTOT TUII MOIKET
OPUHATL U 6-0aliToBRIe, M 8-6aliToBhie agpeca MAC u coxpaHseT ux B 8 Oaintax. MAC-agpeca,
3afaHHLIe B 6-OafiToBOM (dopmaTe, XpaHATcsa B ¢opmare 8 6aliT, a 4-blli u 5-BIM GalT comepzKaT
FF u FE, cooTBeTCTBEHHO. 3aMeThTe, 4TOo mns IPv6 wucmomb3yeTcs MoOoudUIIMPOBaHHBIM ¢GopMaT
EUI-64, B KoTOpoM 7-0i OWUT HonXKeH OLITh yCTaHOBJIEH B 1 mociie mpeobGpal3oBanus u3 EUI-48. [Insa
BBITIOJIHEHUSI 3TOTO M3MEHEeHUs IpenocTaBaseTcs GyHKims nmacaddr 8_set 7bi t . Boobiie roBopsi, 3TOT
TUII IIPUHUMAaET JIIOOBIe CTPOKHM, COCTOSINKME U3 IIap IIeCTHaglaTePUYHBIX IHQpP (BRIPOBHEHHBIX IIO
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rpaHuiiaM 6aiT), KOTOpPhle MOTYT COTJIACOBAHHO Pa3HesIiThCS OOWHAKOBHIMH CHUMBOJIAM# ':', ' -' HIH
'.'. IlllecTHaOIaTEpPUYHLIX TGP HOOMKHO OBITE IuO0 16 (8 Gait), mubo 12 (6 Oaiit). Bemymue u
3aMHIKaIIe mpobesibl HTHOPUPYIOTCS. Huxke 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 aTuxX nmpuMepax 3afaéTCsI OOUH U TOT XKe appec. s nudp ¢ a o f npuHUMaloTcs OYKBH U B
BepXHeM, U B HUKHeM perucrtpe. BrIBoz Bcerga IpefcTaBlsgeTCsI B IIEPBOM U3 IIOKa3aHHEIX (GOpPMAaTOB.
ITocnegHue miecTb BXOOHBIX (OPMATOB, IIOKa3aHHBIX BEIINlE, He SBISIOTCA CTaHOAPTU3UPOBAHHEIMU.
Yrto6nl mpeobpal3oBaTh TpagUIIMOHHEIM 48-6uTHEIM MAC-agpec B dopmaTe EUI-48 B MogqudUIIMpPOBaHHBIN
dopmat EUI-64 gns BKIIOYEHUS B CcOCTaB afgpeca IPv6 B KauecTBe agpeca y37a, UCIOJb3yiTe GYHKIMIO
nmacaddr 8 set 7bit:

SELECT nacaddr 8_set 7bi t (' 08: 00: 2b: 01: 02: 03') ;

macaddr 8_set 7bi t

Oa: 00: 2b: ff:fe: 01: 02: 03
(1 row)

8.10. buTtoBble CTPOKM

BuToBBIe CTPOKM MPEOCTaBISIOT coboii mociaemoBaTenbHOCTH M3 1 ¥ 0. MX MOXKHO HCIIONIB30BATh IS
XpaHeHus Uili 0ToOpakeHust OUTOBLIX MacoK. B SQL ecTh mBa 6uTOBEIX THIa: bi t (n) mbit varying(n),
Toe N — IOJIOKHUTEJILHOE I1eJI0e YHCIIO.

InvHa 3Ha4YeHus TUMA bi t DOJIXKHA B TOYHOCTH PaBHSITHECS N; IIPU IIOIILITKE COXPaHUTH JaHHEIE OJINHHEE
UM Kopoue mpousoupeT omubka. [JaHHBIe THUIla bit varyi ng MOTYT UMeTh IIEPEMEHHYIO OJIUHY, HO
He MIPEeBHIMIAOIIYI0 N; CTPOKU OOJIbIIEH MIWHBEL He OyAyT NMPUHATHL. 3anuch bit 6e3 ykKazaHUS OJIMHEI
paBHO3HauyHa 3anucu bit (1), Torma xak bit varying 6e3 ykaszaHus AJMUHB DOOpPa3yMeBaeT CTPOKY
HeOTpPaHUYEeHHOU [OJIUHHI.

IIpuMmeyanue

ITpu TOMBITKE MPUBECTH 3HaYeHHWEe OUTOBOM CTPOKM K TuUmy bit(n), oHO OymeT ycedeHO WU
OOIIOJTHEHO HYJSIMHK CIIpaBa [0 OJIMHBI POBHO n OuT, omuOKu mpu 3TOM He OymeT. ITomoOHBEIM
o6pa3oM, eciu SIBHO IIPUBECTH 3HadYeHHe OMTOBOM CTPOKHM K Tumy bit varying(n), oHa OymeT
ycedeHa CIIpaBa, €CJIM €€ IOJIMHA ITPeBHIIIaeT N OuT.

CuHTakCcUC KOHCTAHT OMTOBBIX CTPOK onucaH B [lompaspmene 4.1.2.5, a Bce OOCTyIHBIe OUTOBEIE
OoIlepaTopHL U (GYHKIIUYU IIepedyucieHsl B Pasnerne 9.6.
IIpumep 8.3. Ucnosib30BaHUE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING5));
| NSERT | NTO test VALUES (B 101', B 00');
| NSERT | NTO test VALUES (B 10', B 101');

HR#HE  BERHE HERRREE HHRRRE (2) B TR #REE DIt (3)

| NSERT | NTO test VALUES (B 10'::bit(3), B 101');
SELECT * FROM test;
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a | b
_____ Fe e - - -
101 | 00
100 | 101

151 xpaHeHusT OUTOBOM CTPOKU MCIIONB3yeTCs 1Mo 1 GalTy mjIst KaxKOooW I'PyIbl U3 8 OUT, IIOC 5 UIH
8 6aliT ONOJHUTEIIFHO B 3aBUCUMOCTH OT IJIMHBEI CTPOKYU (HO OJIMHHBEIE CTPOKU MOTYT OBITH CXKAThI UJIU
BBIHECEHEI OTIENIbHO, KaK OnucaHo B Paznerne 8.3 IPUMEHUTENIFHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunbl, NnpeaHa3Ha4YeHHble AJI1 TEeKCTOBOro NnoMcka

Postgres Pro nipenocTraBisieT gBa TUIla OaHHBIX OJI HOOOEPKKU IIOJTHOTEKCTOBOI'O ITOUCKA. TE€KCTOBEIM
IIOMCKOM Ha3hIBaeTCs ollepallisl aHaniu3a Habopa JoKyMeHmMo8 C TeKCTOM Ha eCTeCTBEHHOM S3BIKe,
B pe3yibTaTe KOTOPOU HaXomATCs ¢parMeHTH, HauboJiee COOTBETCTBYyIOIIue 3anpocy. Tum tsvector
IIpencTaBisgeT JOKYMEHT B BHe, ONITUMU3NPOBAaHHOM [JIsI TEKCTOBOI'O IIOMCKA, a t squer y ImpeacraBisgeT
3ampoc TEKCTOBOTO MOMCKa B momo6HoM Bume. bornee mompo6HO 3TO omuchiBaeTcs B ['1aBe 12, a Bce
CBsI3aHHHBIE (QYHKIIUU U OIIepaTOPHL HepedncieHsl B Pa3oene 9.13.

8.11.1. t svector

3HaveHWe TUNa t Svect Or COOepPKUT OTCOPTUPOBAHHLIN CITMCOK HEIIOBTOPSIOUINXCS /1€KCeM, T. €. CIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISITCS K OMHOI (ImogpoOHee 3TO omucaHo B ['maBe 12).
COpTHpOBKa " UCKIIIOYEeHNE ITIOBTOPAIIIUXCS CJIIOB IIPOU3BOOUTCA aBTOMAaTUY€E€CKHU IIPXU BBOJE 3HAYEHU,
KakK II0Ka3aHO B 3TOM IIPUMeEpe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
t svect or

and r at

[ mpencTaBieHUs B BUOE JIEKCEM NpPOOEIOB MM 3HAKOB MHPENWHAHUS WX HYKHO 3aK/IIOYUTH B
anocTpodsl:

SELECT $$the | exene ' ' contains spaces$$::tsvector;
t svect or

‘contains' 'lexene' 'spaces' 'the'

(B maHHOM U CJIeOYIOMMX IIPUMepax MEI MCIIONIb3yeM CTPOKY B HOJlapaxX, 4ToOH He myOGIHupoBaTh BCe
arocTpodbl B TAKUX CTPOKax.) IIpu 3TOM BKIIOYaEeMEIH anmocTpod umu o0paTHYIO KOCYIO YepPTy HYXKHO
Tpony6IMpPOBaTh:

SELECT $$the |l exene 'Joe''s' contains a quote$$::tsvector;
t svect or

a' 'contains' 'lexeme' 'quote' 'the'

Takxke Ons 1eKCEM MOXKHO YKa3aThb UX OeJIOYUCJIEHHBIE 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;

t svect or
'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12

'sat': 4
IMo3uius 06BIYHO YKa3bIBAET ITOJIOKEHME UCXOIHOTO CJI0Ba B MoKyMeHTe. MHpopMalisa o pacioioxXeHUn
CJIOB 3aTeM MOXKET HCIIOIb30BAaThCs OIS OUeHKU 6su3ocmu. ITo3ullnss MOXKET 3aJaBaThbCs YHCIOM OT
1 mo 16383; Gomnbive 3HAUYEHUS IIPOCTO 3aMeHsioTcs Ha 16383. Ecnu onss omHOM JIeKCeMBI OBaXKObl
YKa3bkIBAETCS OOHO II0JIOKEHNE, TAKOe IIOBTOPEeHNe 0TOpachiBaeTCs.

JlekcemaM, [JjIsi KOTOPHIX 3afaHbl MO3UIIMK, TaKXKe MOXKHO Ha3HAYUTh 8eC, BEIPaKeHHHIH OyKBaMu A, B,
Cunu D. Bec D mogpa3yMeBaeTCs II0 YMOJTYaHUIO ¥ [IO9TOMY OH He IIOKa3bIBAeTCS ITPU BEIBOIE:
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SELECT 'a: 1A fat: 2B, 4C cat: 5D ::tsvector;
t svect or

"a':1A 'cat':5 'fat': 2B, 4C
Beca 00OBIYHO IPUMEHSIOTCS OJIS OTPAXKEHUSI CTPYKTYPH MOKYyMEHTAa, HallpUMeD [ IPUgaHus 0Co60ro

3HAQYEHUs CJIOBAM B 3arojIOBKe II0 CPABHEHHWIO CO CIOBaMH B OOBIYHOM TeKcTe. Ha3HadyeHHBIM BecaM
MOZKHO COIIOCTAaBUTh YHCJIOBBIE IIPUOPUTETHI B QYHKIMSIX PAaHKHUPOBAHUS PE3YIbTATOB.

BaxkHO mOHMMATD, UTO THII t Svect or cam 1o cebe He BBHITIOIHSIEeT HOPMaIu3alluio CJIOB; ITPedIoIaraeTcs,
YTO B COXpaHsIeMOM 3HAaYEeHUH CJIOBaA yXKe HOpMaJIM30BaHBI IIPUI0oXKeHueM. Hampumep:

SELECT ' The Fat Rats'::tsvector;
t svect or

"Fat' 'Rats' ' The'

[Onss OGONBIIMHCTBA aHTJIOA3BIYHBIX ITPUIOKEHUM IIPUBENEHHBIE BHIIIE CJI0Ba OYOyT CUYUTAThCSA
HeHOpPMaJIn30BaHHBIMM, HO /14 t SVect or 9TO He BaXKHO. [109TOMYy UCXOIHEBIN JOKYMEHT OOBIYHO CIIenyeT
obpaboTaTh pyHKIMEN t O_t Svect or , HOpMaJIU3yIOIlel CJIoBa [ IMOKUCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

"fat':2 'rat':3

U sTo mogpobHee omnucaHo B ['11aBe 12.

8.11.2. t squery

3HayeHUe t squery CONEPZKUT UCKOMEIE JIEKCEMBI, 00beqUHSAEMEBIE JIOTMUYECKUMHU onepatopamu & (M),
| (MJIN) u! (HE), a Takxke omepatopoM mnoucka ¢pas <-> (IIPEQJIIECTBYET). Takxxe gonmyckKaeTcs
Bapuanusa omneparopa I[IPENIIMECTBYET Buma <N>, rme N — Iejo4uciIeHHas KOHCTaHTa, 3adalolnas
paccTosiHUEe MeXOy OBYMS UCKOMBIMU JIeKCeMaMH. 3alliCh OollepaTopa <- > paBHO3Ha4Ha <1>.

st TPYIIUPOBKH OIEepPaTOPOB MOTYT HKCIIONIL30BAaTHCS CKOOKM. Be3 CKOOOK 3TH OMepaTOphl HMEIOT
pas3Hble IPUOPUTETE, B opsaake yorBauus: ! (HE), <-> (TIPEOIIIECTBYET), & (M) u | (UJIN).

HeckonbKO IprMeEpOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery

SELECT 'fat & rat & ! cat'::tsquery;
t squery

Jlekcemam B t squery MO2KHO [OOIIOJTHUTEJIbBHO COIIOCTaBUTH 6YKBI>I BeCOB, IIpHU 3TOM OHH 6YILYT
COOTBETCTBOBATH TOJILKO TEM JIeKCeMaM B t svect or , KOTOphEIe UMEIOT KaKOM-T160 M3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

"fat': AB & 'cat’

Kpome Toro, B TekKceMax t squer y MOXKHO HCIIOIb30BaTh 3HAK * OJIS IMOHCKA M0 MPedUKCy:

147



Tunel JaHHBIX

SELECT ' super:*'::tsquery,
tsquery

ITOT 3ampoc HaMAET BCe CJI0Ba B t SVect or , HAYWHAOIIUECS C IIPUCTABKU «SUper».

AmnocTpodrl B TeKCceMax 3TOr0 THIIa MOXKHO MCIIOIb30BaTh TaK JKe, KakK U B JIeKCceMax B t svect or ; 1 Tak
Ke, Kak U [IJIs TUIa t svect or, HeoOxoguMasi HOpMaJlIi3allis CJI0Ba [0JI2KHA BEITIOTHSITHCS 0 ITPUBEIEHU T
3HAYEeHUd K TUIY t squery. [IJI TaKOM HOpMalu3aluu ynoOHO MCIIoNb30BaTh GYHKIIMIO t O_t squery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery
‘fat': AB & 'cat'
3ameTbTe, 4TO GQYHKIUS t 0_t squery OymeT oO6pabaTeiBaTh IpedUKCH ITOO00HO IPYTrUM CII0BAM, II03TOMY
cnepylolllee CpaBHEHMe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate’ ) @@to_tsquery( 'postgres:*' );
?col um?

TaK Kak post gr es mpeobpas3yeTcsi CTEMMEPOM B post gr :

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

"postgradu’':1 | 'postgr':*

¥ 9Ta IIPUCTABKa HaXOOUTCs B IpeoOpa3oBaHHOU ¢opMe cioBa post gr aduat e.

8.12. Tun UUID

Tun maHHBIX uui d coxpaHsSeT YHUBepcasibHble yHUKalbHBle uueHTudukatophl (Universally Unique
Identifiers, UUID), onpemenénnsie B RFC 4122, ISO/IEC 9834-8:2005 u cBsA3aHHBIX CTaHOapTax.
(B HekoTophix cucteMax 3T0 HasbiBaeTca GUID, rmobGaibHBIM YHUKAJIBHBIM HIOEHTUPUKATOPOM.)
9ToT umeHTU(UKATOP IpencTaBnseT coboii 128-6uTHOe 3HauYeHUe, TeHEPUPYEMOEe CIelHaIbHBIM
aJITOPUTMOM, NPAKTUYECKU TapaHTUPYIOIIUM, UTO 3THM K€ aJITOPUTMOM OHO He OymeT IOIy4eHOo
Oospille HUTOe B Mupe. TakuMm o0pa3oM, OSTU UOeHTUDUKATOPHl OyOyT YHUKAJIbHBIMU U B
pacrpeneniéHHLIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e JaHHHIX, KaK 3HAYEHUS TeHepaTOpPOB
I10C/Ief0BaTEJIbHOCTEN.

UUID s3anuckiBaeTcs B BUOE IOCIEOOBATEILHOCTU INECTHAAIlaTEPUYHBIX UMD B HUXKHEM PETUCTPE,
pa3mesieHHBIX 3HAaKaMU MUHYCa Ha HEeCKOJIBKO T'DYIIN, B TAKOM IMOpsSaKe: 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:

a0eebc99- 9cOb- 4ef 8- bb6d- 6bb9bd380all

Postgres Pro Takke NpuHUMAET aTbTEPHATUBHLIE BAPUAHTHI: IU(PHL B BEDXHEM PETUCTPE, CTAHTAPTHYIO
3ammuch, 3aKJIIOYEHHYI0 B (GUTYPHBIE CKOOKM, 3amuch 6€3 MUHYCOB HJIM C MHHYCaMH, Pa3OesioIuMu
I00BIe TPYIIIEL U3 YeTHIpex nudp. Hampumep:

AOEEBC99- 9COB- 4EF8- BB6D- 6BB9BD380A11
{a0eebc99- 9cOb- 4ef 8- bb6d- 6bb9bd380a11}
a0eebc999c0Ob4ef 8bb6d6bb9bd380all

alee- bc99- 9c0b- 4ef 8- bb6d- 6bb9- bd38- 0all
{a0eebc99- 9cOb4ef 8- bb6d6bb9- bd380all}

BrIBoguTCS 3HaYEHHE 3TOT0 TUIIA BCcerga B CTaHOApTHOM BH[E.

B Postgres Pro BcTpoeHbI GYHKIIUY XpaHeHUs U cpaBHeHUA uneHtudukatopoB UUID, HO HET BHYTPEHHEH
¢dyukuum renepupoBanusi UUID, moToMy 4YTO He CYIIECTBYET KaKOT0-TO €IUHCTBEHHOTO aJIrOpPUTMa,
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IOOXOonAIIero Ojs Bcex npunoxeHud. CreHepupoBath UUID MOXKHO C IIOMOIIBIO OONOJIHUTEIBHOTO
mopmynsa uuid-0ossp, B KOTOPOM peajn30BaHBl HECKOJBKO CTAHOAPTHEIX aJTOPUTMOB, a MOXKHO
BOCIIONIb30BAaThCS MOMYJIEM PYCrypto, rae Toxke ecTh QyHKUMA reHepupoBanus ciaydainsix UUID. Kpome
TOTO, MOXKHO CHEeJIaTh 9TO B KJIMEHTCKOM IIPUIOXKEHWHU UK B OPYTrod OuOIMOTEeKe, MOOKITIOUEHHON Ha
CTOpPOHE cepBepa.

8.13. Tun XML

Tun xm npenHa3HayeH [is XxpaHeHus XML-maHHBIX. Ero mperMyIecTBO IO CPAaBHEHUIO C OOBIYHBIM
TUIIOM t ext B TOM, YTO OH IIPOBEpPsieT BBOOWMEIE 3HAQ4YEHUS Ha OOIYCTUMOCTH IO mpaBunaM XML u
IJig paboTh C HUM ecTh TunoOe3onacHble QyHKIMYM; cM. Pasgen 9.14. [1g “CIIOMb30BaHMUS 3TOTO TUIA
OUCTPUOYTUB OOJIZKEeH OBITh CKOMIIUINPOBaH B KoHpuUrypaumu configure --wi th-1ibxm .

Tunm xm MOXKeT COXpaHAThH IIPABUIIBHO OQOPMIIEHHBIE «TOKYMEHTEI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a Takxke ¢GparMeHTH «COOEPKUMOIO», OIpPeleNseMble KaK MeHee OrpaHM4YeHHBIE «Y3/1bl
dokymeHma» B Momenu gaHHbIX XQuery u XPath. [IpyruMu cioBaMu, 3TO O3Ha4aeT, YTO BO pparMeHTax
COIEepPXKUMOT0 MOXKeT OBITh HECKOJIBKO 3JIeMEHTOB BEPXHETrO YPOBHS HUJIM TEKCTOBHIX Y3JI0B. fBnsieTcs
I HEKOTOpPOe 3HaueHUe TUla Xnl IIOMHBIM OOKYMEHTOM MM QparMeHTOM COLEPKUMOIO, IIO3BOJSIET
OIIPEeOeNnuTh BeIpaxkeHue Xm - ######## | S DOCUMENT.

HNHadopmaliniio o COBMECTUMOCTH U OTPAaHUYEHHUSIX TUIIA JaHHBIX XM MOXKHO HaWTu B Pa3mene D.3.

8.13.1. Co3paHue XML-3Ha4YeHU#
YToOBI TONYYUTH 3HAaUEHHUE TUNa Xl U3 TEKCTOBOM CTPOKH, UCIIONb3yHUTe PyHKIMIO XNl par se:
XMLPARSE ( { DOCUMENT | CONTENT } val ue)
[Tpumepsr:

XMLPARSE ( DOCUMENT ' <?xml version="1.0"?><book><titl e>Manual </titl e><chapter>...</
chapt er ></ book>")
XMLPARSE ( CONTENT ' abc<f oo>bar </ f oo><bar >f oo</ bar >')

XoTs B cranmapTe SQL ommrcaH TOMBLKO OMH CI10c0o0 mpeoOpa30BaHUsI TEKCTOBLIX CTPOK B XML-3HaueHUs,
cunemnudryeckuii cuatakcuc Postgres Pro:

xm ' <foo>bar </ foo>'
' <f oo>bar </ f o0>' : : xni

TOXKe OOIIyCTHUM.
Tun xm He mpoBepseT BBomuMble 3HaueHus no cxeMe DTD (Document Type Declaration, O6bsBnEeHUS

THUIIa JOKyMEHTa),Hake eCJii B HUX MPUCYTCTBYIOT cChiika Ha DTD. B HacTosIiee BpeMsi B PostgreSQL
TaKXe HeT BCTPOEHHOM MOAEPKKY APYTUX Pa3HOBUAHOCTEH cxeM, HanpuMep XML Schema.

OOpaTHas orepanus, MOJIydieHHe TEKCTOBOM CTPOKU U3 Xnl, BHIMOIHSETCS C IIOMOILILI0 (YHKIIUU
xm serialize:

XMLSERI ALI ZE ( { DOCUMENT | CONTENT } ######## AS ### )

3mech OommyCTUMEIU ### — char act er, character varyi ng unmt ext (MiIu UX ICeBOOHUMEI). Y B TaHHOM
cinyyae craugapT SQL mpemycMaTpuBaeT TOJIBKO OOUH CIIOCco0 mpeoOpa3oBaHus XM B THUI TEKCTOBBIX
CTPOK, HO Postgres Pro mo3sossieT IpoCTO IPUBECTU 3HAYEHUE K HYKHOMY TUILY.

ITpu mpeobGpa3oBaHWM TEKCTOBOM CTPOKHM B THUH Xnml wuau HaoOOpoT 6e3 MCIonb30BaHUSA (QYHKIMHM
XMLPARSE um XM.SERI ALI ZE, BeIOOp pexkmma DOCUMENT umu CONTENT ompepmenseTrcs HapaMeTpPoM
KoHpurypanuu ceaHca «XML option», yCTaHOBUTHL KOTOPBEIM MOIKHO CJIeOyIOIIed CTaHOapTHOU
KOMAaH[Ou:

SET XML OPTI ON { DOCUMENT | CONTENT };
UM TaKoU KoMaHIou B myxe Postgres Pro:
SET xm option TO { DOCUMENT | CONTENT };
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8.

o

I[lo ymMmon4uaHMiO 3TOT HmapaMeTp uMeeT 3HaueHue CONTENT, Tak 4TO momyckKaioTcs Bce dhopmbl XML-
OaHHLBIX.

13.2. O6paboTka KOAUPOBKHU

Ecnu Ha CcTOpOHE cepBepa U KiueHTa M B XML-gaHHEIX UCIIONIB3YIOTCSA pPa3Hble KOOUPOBKH CHUMBOJIOB,
C 3TUM MOTYT BO3HHMKaTh Npo6ieMbl. Korma 3ampochkl mepemaioTcsi Ha CepBep, a WX Pe3yJIbTaThl
BO3BPAIIAIOTCS KJIMEHTY B OOBIYHOM TEKCTOBOM pexkuMe, Postgres Pro mpeobGpa3yeT Bce mepeaBaeMbIe
TEKCTOBBEIE [aHHBIE B KOOWPOBKY [JI COOTBETCTBYIOIIEM CTOPOHB; CcM. Pasmen 22.3. B ToM dYmucre
9TO ITPOMCXOOUT U CO CTPOKOBBIMU IIpeAcTaBieHusMU XML-maHHBIX, MOOOOHBIMH TEM, UTO ITOKa3aHEI
B Impemboymux mpuMepax. OOBIYHO 3TO O3HAYAEeT, YTO OOBABIEHHS KOOWPOBKHU, COAepzKallluecs B
XML-gaHHBIX, MOTYT HE COOTBETCTBOBAThH AEHMCTBUTEIILHOCTH, KOTla TEKCTOBAs CTPOKa mpeobpa3yeTcs
U3 OOHOM KOOWPOBKM B OPYTI'yI0 IIpM Iepefade HOaHHBIX MeXOy KJINEHTOM K CepBepoM, TaK Kak
mogoOHbBIE BKIIIOYEHHBIE B JaHHBIE OOBSBIEHHS He OyOyT M3MEHEHHl aBTOMAaTHYeCKHU. [ pelleHus
9TOM ITPO06JIEMBI O0BABIEHUS KOOUPOBKY, COMEPKAIINECS B TEKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT Xl ,
TIPOCTO U2HOpUPYOMCA U IpenronaraeTcs, 4To XML-comepKHUMOe TpefCcTaBIeHO B TEKYIIEM KOOUPOBKE
cepBepa. Kak crmemcTBue, O IIPaBUIbHONM 00pPabOTKH TaKuX CTPOK ¢ XML-OaHHBIMH KIIHEHT OOJIKEeH
nmepemaBaTh UX B CBOEM TeKylled KomupoBKe. I cepBepa He BaxKHO, OyOeT JU KJIMEHT [JIsi 3TOTO
mpeoOpa30BEIBAaTh MOKYMEHTH B CBOIO KOOWPOBKY, WM HU3MEHHUT €€, Impexkae 4YeM IiepefgaBaTb emy
maHHBIE. [Ipu BEIBOOe 3HauUeHus Tuma Xxnl He comepzkaT OOBSIBIEHUS KOOWUPOBKH, a KJIUEHT OOJIXKEH
npepnroyiaraThk, YTO BCe JaHHBIE IIOCTYIIAIOT B €T0 TEKYIel KOOUPOBKE.

Ecnu mapaMeTphl 3alrpoca nepemainTcss Ha CepBep W OH BO3BpAIlaeT pPe3yabTaThl KIIUEHTY B IBOMYHOM
pexuMe, KOODUPOBKAa CUMBOJIOB He ITpeo0pa3yeTcs, TaK YTO BO3HUKAET OpyTras CUTyalus. B aToMm ciydae
00bsIBIIEHNE KOOUPOBKH B XML mpuHMMaeTCs BO BHUMaHWE, a €CJIM ero HeT, TO IIPeAIoIaraeTcs, 4To
maHHble 3akomupoBaHbl B UTF-8 (9T0 cooTBeTCTBYyeT cTraHmapTy XML; 3ameTbTe, 4yTOo Postgres Pro He
nogmepxkuBaeT UTF-16). ITpu BEIBoAe B maHHBIEe OymeT moOaBiieHO OOBbSIBIIEHHE KOOUPOBKH, BEIOPAaHHOM
Ha cTopoHe KnueHTa (Ho ecinu 3To UTF-8, 06bsiBNIeHne OyoeT OmMyIIeHo).

Cawmo coboit, XML-maHHBIE B Postgres Pro 6ymyT o6pabaTEBaThCS ropa3mo 3ddeKTuBHee, Korga u B XML-
OaHHBIX, M Ha CTOPOHE KJIIMEHTa, ¥ Ha CTOPOHE CeEPBepa UCIIONb3YeTCS OfHa KOOUPOBKA. TakK KaK BHYTPU
XML-mauuble npencraBnsiorca B UTF-8, onmTuManbHEIM BapuHaHT, KOTOa Ha cepBepe TakxkKe BbIOpaHa
komupoBKa UTF-8.

BauMaHue

Hexkortoprie XML-GpyHKIUH CIOCOOHBI paboTaTth HCKIoUUTenbHO C ASCII-maHHBIMH, €CJH
KonupoBKa cepBepa He UTF-8. B wacTHOCTH, 3TO M3BeCTHasi 0COOeHHOCTL ¢yHKImU xm t abl e()
u xpat h().

13.3. O6paweHue K XML-3HauYeHusam

Tun xm oTnmyaeTcs OT OPYTUX TeM, YTO [OJIS HEro He OIpefesleHbl HUKaKHe OIepaTophl CpaBHEHUS,
TakK KakK YETKO OIIPeNeIEHHOTO ¥ YHUBEPCAJIbHOIO aJirOpuTMa CpaBHeHUsT XML-maHHEIX HE CYIIEeCTBYET.
OpHO U3 CIEeOCTBUM 9TOT0 — HEJb35 OTOUILTPOBATE CTPOKU TAOIUIIEI, CPABHUB CTONIOEI XM C HCKOMBIM
3HaueHueM. [loaTomy oObI9HO XML-3HaYEHUS MOKHBI OOIMIOJHSATHCS OTHEJIPHBIM KIIIOYEBBIM IIOJIEM,
Hampumep ID. MoxHO TakxXke cpaBHuUBATh XML-3HaueHus, mpeoOpa3oBaB MX CHAdalla B TEKCTOBEIE
CTPOKH, HO 3aMEeThTE, YTO C YIETOM crelrudpuku XML-gaHHBIX 3TOT METOM MPAaKTUYEeCKU OECII0JIe3eH.

M3-3a 0OTCYTCTBUS OIEPAaTOPOB CPAaBHEHUS [JIsI THIIA XNl , AJIst cTONIOIIa 3TOT0 TUIIA TAKIKe HeJIb3s CO30aTh
uHpekc. [ToaTomy, Korga TpebyeTcst ObICTPHIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHHUYEeHNEe MOXKHO,
MIPUBES MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHPOBAB 3TH CTPOKHU, JIMOO MPOMHOEKCHUPOBAB
BrIipakeHue XPath. KomeuHo cam 3ampoc mpu 3TOM CJieyeT M3MEHUTh, YTOOBI ITOMCK BBITIOIHSIJICS TIO
UHOEKCUPOBAHHOMY BHIpPazKeHHUIO.

11 yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO MCIIOJIb30BaTh PyHKIMU ITIOTHOTEKCTOBOTO IIOKCKa
B Postgres Pro. OmHako 3T0O TpebyeT omrpenesIEHHON ITIOATOTOBKY OJaHHEIX, YTO OucTpudyTus Postgres Pro
IIOKa He IMoOnepXKuBaeT.
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8.14. Tunsbl JSON

Tunet JSON npemHasHauveHH Oy xpaHenus maHHbIX J[SON (JavaScript Object Notation, 3amucs o6bseKTa
JavaScript) cornacuo craumapty RFC 7159. Takue maHHbIe MOXKHO XPaHUTh U B TUIIEe t ext , HO Tuns JSON
JIy4Ilie TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoOuMoOe 3HaueHue ¢popmarty JSON. 115 paboTel C HUMHA
€CTh TaKXkKe HEeCKOJIbKO CIIellHalbHbIX QYHKIINYM U onepaTopoB; cM. Pazmen 9.15.

CymiecTByIOT OBa Tuma gaHHBIX JSON: j son u j sonb. OHU DPUHUMAIOT Ha BXOIL NOYMuU OJMHAKOBLIE
HaOOpH 3HAYEHWM, a OT/JIMYAIOTCS TJIaBHEIM 00pa3oM C TOYKHU 3peHus 3dpdexktuBHOCTH. THI | Son
CoXpaHsieT TOYHYIO KOITMIO BBEIEHHOIO TEKCTa, KOTOPY (GYHKIHUM 00pabOoTKM MOIXKHBI pa3dbupaTrh
3aHOBO IIPM KaKOOM BBITIOJTHEHWM 3aIlpoca, TOrfda KaK [aHHBIE | Sonb coxpaHSIOTCSA B pa3oOpaHHOM
IBOMYHOM (popMaTe, 4YTO HECKOJILKO 3aMefijIsieT BBO M3-3a IpeoOpPa30BaHus, HO 3HAUUTEIbHO YCKOPSET
00paboTKy, He Tpebysi MHOTOKpPAaTHOTO pa3bopa TekcTa. Kpome Toro, | Sonb moggepxKuBaeT MHAEKCAIIUIO,
YTO TOXKE MOXKeT ObITh 0YEHb I10JIE3HO.

Tak KakK THI j SON COXpaHsSeT TOYHYI0 KOIIMI0 BBEOEHHOTO TEKCTa, OH COXPaHSeT CeMaHTU4YeCKU
He3Haualre Ipobebl MeXay 3JIeMeHTaMHM, a TakK¥Xke Nopsamok kiodel B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COIOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCe IAphl KIIIOY/3HAYEHUE.
(®dynkIMu 00paboTKU OYOYyT CUMTATh OEMCTBUTENBHOM IOCIeOHIO Iapy.) Tun j sonb, HanpoTus, He
coxpaHsieT MPOoOesbl, MOPSAOK KJIouel M 3HAUeHUs C OyOnupylommMucs KiaodaMu. ECIu Bo BXOOHBIX
IaHHBIX OKA3bIBAIOTCA OyOIUPYIOIINecs KJII0UU, COXPaHsIeTCs TOJILKO IIocyielHee 3HaUeHUe.

71 GONBIIMHCTBA MPUIOKEHUH IIPeANoYTHTeIbHee XpaHuTh daHHEIe JSON B Tume j sonb (ecim HeT
0COOBIX MPOTUBOIIOKA3aHU, HallpUMeD BazKHEI IIPEXKHUE HPEIII0IOKEHHS O IOPSIOKE KII04Yei 00 bEKTOB).

Postgres Pro mo3BonseT MCIIONb30BaTh TOJIBKO OOHY KOOUPOBKY CHMBOJIOB B 0a3e HaHHHBIX, IO3TOMY
manHbIe JSON He GYOyT ITOJTHOCTHIO COOTBETCTBOBATH CelU(UKAIINY, €CJIN KOTUPOBKa 0a3bl JaHHBLIX HE
UTF-8. I1pu aToM Heb3st OyAeT BCTaBUTh CUMBOJIHI, HEIPECTaBUMEBIE B KOOIUPOBKE CepBepa, 1 Hao60poT,
IOIIYCTUMEIMH OYIYT CUMBOJIBL, IIpeiCTaBUMbIEe B KOIUPOBKe cepBepa, Ho He B UTF-8.

RFC 7159 paspemraeT BKJo4aTh B cTpoku JSON cneunocnemoBaTenbHOCcTH Unicode B Bume \ uXXXX.
B ¢yukiuio BBOma OJi TUIIa | SON 3TU CIEUIOCTIENOBATEJILHOCTH [ONYCKAlOTCA BHE 3aBUCUMOCTU
OT KOOUPOBKMU 0Oa3bl OaHHBIX, U IIPOBEPSETCS TOJBKO MIPaABUJILHOCTh MX CHHTAKCHCa (3a \ U JOXKHEI
clefoBaTh YeThIpe IIeCTHaAgUaTepuuyHbx Iudpsl). OpHako, GyHKUMSA BBOAa OJis TUIa j sonb 6Gomee
CTporasi: OHa He OoIlycKaeT cnennociepoBaTenbHocTH Unicode gnsi He ASCII-cuMBOIOB (CHMBOJIOB
nocne W+007F), ecnu KomupoBKa 0a3wl maHHBEIX He UTF8. Tum j sonb Takxke He npuHumaeT \ u0000
(Tak KakK 9TO 3HaueHHe He MOXKeT OBITh IIpefcTaBiIeHO B Tune text Postgres Pro), u Tpebyer,
4yTOOBl CcypporaTHble napsl Unicode MCIONIB30BaJMCh [JIS1 IPENCTABIIEHUS CHUMBOJIOB BHE OCHOBHOM
MHOTOSI3BIKOBOM TockocTtu (BMP) mpaBunbHOo. KoppekTHBIE crelnociemnoBaTenbHocTu Unicode
npeobpa3yloTcs OJs XpaHeHus B cooTBeTcTBymomuk cumBosl ASCII unu UTF8 (a3T0 mompasymeBaeT
CBOpauYWBaHUE CyppPOraTHEIX Iap B OOUH CHUMBOII).

IIpuMmeyanue

Muorue wu3 ¢yurnuii ob6paborku JSON, onwucamabie B Paspmene 9.15, mnpeo6pas3yooT
cruenmnociaenoBaTenbHOCTH Unicode B OOBIYHBIE CHMBOJIBI, IIO3TOMY MOTYT BBIIAaBaTh IOTOOHEIE
oIMOKHM, Jaxke ecjIM UM Ha BXOI IIOCTYyIIaeT THUI j SON, a He j sonb. To, 4To ¢yHKIIMS BBOOA B THUII
j son He MPOM3BOOUT ITUX ITPOBEPOK, MOXKHO CUMUTATh UCTOPUYECKUM apTedaKTOM, XOTS 3TO U
IIO3BOJISIET IIPOCTO COXPaHATh (HO He obpabaTeiBaTh) B JSON cmemnkonel Unicode B 6a3e HaHHBIX
¢ kogupoBkoi He UTF8. Boobime ke, 110 BO3MOXKHOCTH CclegyeT u3beraTb CMeIeHus CIIEIIKOI0B
Unicode B JSON ¢ kogupoBKo# 6a30# maHHbIX He UTF8.

ITpu mpeobGpa3oBaHuKM BBOOUMOIro TekcTa JSON B Tum j sonb, IpMMHUTHBHBIE THUIBI, onucaHHbele B RFC
7159, mo cyTu oToOpaxkarmTCcsa B COOCTBeHHBIe TUIH Postgres Pro kak mokazano B Tabmnuie 8.23. Takum
006pa3oM, K COmEPKUMOMY THIIA | SONb TPembsSBASIOTCS HEKOTOPHIE MOIOIHUTEIbHBEIE TPeOOBaHUS,
NPOOUKTOBAHHBEIE OTPaHUYEHUSIMHM IIPENCTaBJI€eHUs HHUIXKeJIeXKallleTo THUIla MHaHHBIX, KOTOpHIE He
PacCIpOCTPaHAIOTCS HH Ha THUI j son, HHM Ha ¢opmaT JSON BoobOmie. B wacTHocTH, THHI | sonb He
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IPpUHUMAaET 4YHCIia, BHIXOAAIIME 3a Oualla30H TUIla JaHHBIX Postgres Pro nuneric, Torma Kak c j son
TAKOT0 OTpaHUYeHUs HeT. Takue orpaHNYeHUs, HaKlagblBaeMble peanu3anyuei, OIIyCKaloTCSa COTJIacHO
RFC 7159. OgHako, Ha IIpakKTHKe TaKue mpobiieMbl 0ojiee BEPOSITHH B OPYTUX peanu3allusgx, TaK Kak
00bIYHO TPpUMUTUBHEINA TUIl JSON nunber mpencTaBisieTCcs B BUOE YHCJIA C IIJIaBalOIed TOYKOU TBOMHOM
touHocTu IEEE 754 (uto RFC 7159 ssBHO npu3HaET u gonyckaert). [Ipu ucnonb3oBanuu JSON B KauecTBe
dbopmaTta oO6MeHa HAHHBIMU C TAKUMU CUCTEMaMU CIeAyeT YYUTHIBATh PUCKU IIOTEPU TOYHOCTH YUCE]I,
xpaHuBIIuXCA B Postgres Pro.

W manpoTus, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLe OrpaHNYeHUus B ¢opMaTe BBOJa IPUMUTUBHEIX
tunos JSON, He akTyanbHEIE OJIT COOTBETCTBYIOMUX TUNIOB Postgres Pro.

Taoauna 8.23. IlpumutuBHbIie TUNBI JSON U cooTBeTCcTBYIOHNIHE MM THNBI Postgres Pro

IIpuMmuTuBHBIA THI JSON Tun Postgres Pro 3amMeuaHusT

string t ext \u0000 He poIyckKaeTCs, Kak He
ASCII cumMmBOJ, ecim KOOWPOBKa
6a3el maHHEIX He UTF8

nunber nuneric 3uaueHuss NaN m infinity He
OOIIyCKaloTCs

bool ean bool ean IlonnyCckarTCsA TOJIBKO BapUaHTE
true m false (B HUXHEM
perucTpe)

nul | (merT) NULL B SQL uMeeT ApyTro¥ CMBICT

8.14.1. CMHTaKCUC BBOAMMbIX U BbIBOOUMbIX 3Ha4YeHun JSON

CuHTaKCHUC BBOfa/BeIBoAa TUNHOB JaHHBIX J[SON cooTtBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEIX BEIPaskKeHUU C THUIIOM j son (Uju j sonb):

- - HUHHHHY HUHHHHRTY] HHRHERHE R SRR R
- - HUHHHHHY HERHEHHHRY HHSRY BUHE HRHEE,  #HSREE # #assssd, true, fal se ### nul |
SELECT '5'::json;

- - HHHRHHE B HEHE B SR SRR (SRR SR SR HEHE HHRE)
SELECT '[1, 2, "foo", null]'::json;

- - R, SRR B SR # R
- - BB, HEE HEHE BT — B B HEHHE H B
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

- - HEHHHHR # OHHRHHHE SHEHE SHAHARHTHSRE SRR HTHS AR #RRHH S
SELECT '{"foo0": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kaxk 6bI7T0 CKa3aHO paHee, Korga 3HaueHue JSON BBOOUTCS M 3aTeM BBEIBOOUTCS 0e3 HOMOIHUTEIbHOMN
00paboTKM, THUII | SON BEIBOOUT TOT XK€ TEKCT, YTO MOCTYIHJI Ha BXOH, a j Sonb He coxpaHseT
CeMaHTHYeCKH He3Hayvalllie JeTajH, TaKue Kak npobensl. Hampumep, TIOCMOTPUTE Ha 9TH PA3IUYHS:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;

j son

{"bar": "baz", "balance": 7.77, "active":false}

(1 row

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
j sonb

{"bar": "baz", "active": false, "balance": 7.77}

(1 row
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8

IlepBas cemMaHTUYECKU HE3HAYUMAS JEeTallb, 3aCTyKUBAIOIIAsi BHUMAHUS: C j SONb Yuciia BRIBOOSTCS I10
IIpaBUIaM HUXKEJIeXallero TUma nunmeri c. Ha mpakTuke 9TO 03HAYaET, YTO YUC/IA, 3aJaHHBIE B 3aIIUCH
c E, 6ynyT BbIBeeHEI 63 HE€, HalpUMeD:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json | j sonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OmHako, KaK BHUIOHO M3 9TOr0 IIPUMEPA, j Sonb coXpaHsieT KOHeUHbIe HYJIM APOOHOI0 YHCa, XOTS OHU U
He UMEIOT CEMaHTUYECKOM 3HAaUMMOCTH, B YaCTHOCTH [IJIsI IPOBEPKHU Ha PaBEHCTBO.

14.2. Dd¢dekTuBHaa opraHmsaumus 0oKyMmeHToB JSON

IIpencraBnsaTh manHHble B JSON MoxXHO ropa3no 6oree rubko, 4yeM B TPAOUIIMOHHOM DPEJISIIMOHHOMN
MOMesiN OaHHBIX, YTO OYEHb IPUBJIEKATEJIbHO TaM, I'le HeT JKECTKux ycnioBuii. U oba sTux momxopma
BIIOJIHE MOTYT COCYIIIECTBOBaTh U HOOIOJHATH APYT Opyra B OOHOM IpuioxKeHuu. OOHAKO Oaxe OJis
PUJIOKEHUHM, KOTOPHIM HYyXHa MaKCUMajbHasi T'MOKOCTh, PeKOMeHOyeTcsi, Y4T0oOh moKyMeHTH JSON
UMeNIN HEKOTOpYyio (UKCUPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOBIYHO HEe HaBA3BIBAETCS XKECTKO
(xoTa MOXKHO [OeKjlapaTUBHO [UKTOBaTh HEKOTOPHle OM3HecC-TIpaBujia), HO KOrda OHa HpefcKa3yeMma,
CTAHOBUTCS TIOpa3fo IIpOllle IIKHcaTh 3alpoChH, KOTOpPHIE M3BJIEKAIOT I[OJe3Hble AaHHBIe U3 Habopa
«OOKYMEHTOB» (MH(popMauuu) B Tabiutie.

IMannbie JSON, Kak U gaHHBIE JTIOOLIX OIPYTUX TUIIOB, XPAHSAIIKECs B TaOmuIlax, HaX0OsaTCs 100 KOHTPOJIeM
MexXaHM3Ma IIapajiIeJIbHOrO0 HOCTyIla. XOTS XPaHUTL OOJbININE OOKYMEHTHI BIIOJIHE BO3MOXKHO, He
3abnIBaliTe, UTO ITPU MTI000M U3MEHEHNH YCTaHaBIUBaeTCs OJIOKMPOBKA BCElM CTPOKH (Ha YPOBHE CTPOKHM).
ITosTOoMy mjsi ONTHUMH3AIMKU OJOKMPOBOK TPAH3AKIUN, H3IMEHSIONINX OAaHHBIE, CTOUT OTPAHUYUUTH
pa3sMep HmokyMeHTOB JSON pa3yMHBIMU OpenenaMu. B upmeane Kaxabid OoKyMeHT JSON momxkeH
co00ii TIpeICcTaBAsITh aTOMapPHBIN MHGOPMAIIMOHHLIN GJT0K, KOTOPBIM, COTJIAaCHO OM3HEC-TOTUKe, HEeIb3s
pa3menuTh Ha MEHbININE, MHOANBUOYAIbHO U3MeHsIeMble OJI0KH.

8.14.3. NMpoBepKMU Ha BXOXXAEHUe U cyLlecTBoOBaHue j sonb

IIpoBepka 8xodcOeHUss — BaxXHasi OCOOEHHOCTHL THUIIA | Sonb, He mMMeloIllas aHajora [OJjIsd THIIA j Son.
OTa IpoBepKa OIIpedesseT, BXOOUT JIU OOWH OOKYMEHT | sonb B mpyrou. B crepymomux nmpumepax
BO3BpalllaeTCs UCTUHHOE 3HaueHue (KpoMe YIIOMSIHYTHIX UCKIIOUEeHMM):

- - HHHRHH HHRREH] BT TR U B R TR
SELECT '"foo"'::jsonb @ '"foo"'::jsonb;

- - HUHRHE # HERHHE HHRREE HHRREY H HRREHE HHRRE
SELECT '[1, 2, 3]'::jsonb @ '[1, 3]'::jsonb;

- - HURRHH HERREHT B BT B B, HHHERRE B SR B BRI
SELECT '[1, 2, 3]'::jsonb @ '[3, 1]'::jsonb;

- - H BRI HHR SRR H B B
SELECT '[1, 2, 3]'::jsonb @ '[1, 2, 2]'::]jsonb;

- - HHRRHY H HERRE HHERE BT B B B B
SELECT ' {"product": "PostgreSQ.", "version": 9.4, "jsonb": true}'::jsonb @
"{"version": 9.4}'::]sonb;

- - HURRH HHRRRE BRI BT #
- - HERRH HHHRHE,  HHHE 8 HHHHERREY SRR SRR fRE
SELECT '[1, 2, [1, 3]]'::jsonb @ '[1, 3]'::jsonb; -- ###### fal se

- - H#t B HERRR SRR SR, TR SRR R
SELECT '[1, 2, [1, 3]]'::jsonb @ '[[1, 3]]'::]jsonb;
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- - HUSRHHHHIT,  HHE HERREEHEE B SRR
SELECT '{"foo": {"bar": "baz"}}'::jsonb @ '{"bar": "baz"}'::jsonb; -- ###### false

- - HEHR # HHARRE HHHAGRRE HH SRR HRRREE HERERE H HERREE # HRREE HHERRE
SELECT ' {"foo": {"bar": "baz"}}'::jsonb @ '{"foo": {}}'::jsonb;

OOMMY OPUHIIUII 3TOM HPOBEPKU B TOM, YTO BXOMAIIUN OOBEKT [OIXKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOKHO, ITOCJIe UCKITIOYEeHMS U3 CoflepzKallero o6beKTa
JTUIITHUX 3JIEMEHTOB MaCCHUBa WU I1ap KiIlo4/3HadeHue. Ho mOMHUTE, YTO MOPSANOK 3JIEMEHTOB MacCHUBa
IIJI IIPOBEPKU Ha BXOXK[EeHNEe He MMeeT 3HaYeHUs, a ITOBTOPSIOINIUECS 3JIeMEHThE MaCcCHUBa CUUTAIOTCS
TOJIBKO OOUH pPa3.

B xauecTBe 0COO0OTO HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPKaTh
IIPDUMHUTHUBHOE 3HAYEHHE:

- - H HRHE HHARRE HHHARE HHHHTR TR R
SELECT '["foo0", "bar"]'::jsonb @ '"bar"'::jsonb;

- - HEHR HHHHHTRRE HHARREE SRR # RREE HHERRRE - - BRREHE HERRREEE B
SELECT ""bar"'::jsonb @ '["bar"]'::jsonb; -- ###### fal se

s Ttuma j sonb BBeOEH TaKXKe OMIEpPaTOp CYyW,ecmeosaHus, KOTOPHIM SBISETCS Bapualued Ha TeMy
BXOXK[IEHUS: OH IIPOBEPSET, ABISETCSA JIM CTPOKa (3alaHHas B BUMEe 3HAYEHUS t ext) KIII0YOM OOBEKTa
UJI¥ 3JIEMEHTOM MacCUBa Ha BepXHEM ypPOBHe 3Ha4UeHUd | Sonb. B cnenyromux npruMepax BO3BpalllaeTcsa
HUCTHUHHOE 3HadeHUe (KpoMe YIIOMSHYTHIX UCKITIOUeHNN):

- - HURRH HHARREHHHT B TR TR TR
SELECT '["foo0", "bar", "baz"]'::jsonb ? 'bar';

- - HURRH HHARREHHT B BT T B
SELECT '{"foo0": "bar"}'::jsonb ? 'foo';

- - HESRHHH SR B TR
SELECT '{"foo0": "bar"}'::jsonb ? 'bar'; -- ###### fal se

- - HHH # HUHHHHRE, SRR HERR T S SRR SRR
SELECT '{"foo0": {"bar": "baz"}}'::jsonb ? "bar'; -- ###### fal se

- - HURRHHE HHARREY SRR, BT S HHRR TR TR e JSON:
SELECT '"foo0"'::jsonb ? 'foo';

O61ekTH JSON mi1st IPOBEPOK Ha CYIIEeCTBOBAHMNE U BXOXKIEHNEe CO MHOXKEeCTBOM KJTIOUel UJTH 3JIEMEHTOB
MOOXoOsaT OOJIbIlle, YeM MACCUBEI, TaK KaK, B OTJINYKE OT MAaCCHUBOB, OHM BHYTPHU OITUMH3UPYIOTCS OIS
TIOMCKa, U IIOKMCK 3JIeMeHTa He OymeT JTMHeHHEIM.

ITogcka3ka

Tak kak BxoxkpeHue B JSON npoBepsieTcs C y4€TOM BI0KEHHOCTH, IPAaBUIbHO HANIMCAHHEBIN 3alIPOC
MOJKEeT 3aMeHUTh SBHYIO BEHIOOPKY BHYTPEHHUX 00beKTOB. Hampumep, NpenrnonokuM, 4TO ¥ Hac
ecTb crosnbel] doc, comepxkaliuii 00HEKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOBEKTOB
COEPKUT TOJIA tags C MacCCUBaAMU BJIOKEHHBEIX OOBEKTOB. [aHHBLIM 3alpoC HAWOET 3alucH, B
KOTOPHIX BJIOKEHHBIE 0OBEKTHI cofepKaTt kyaoun "ternt: "paris” u"ternt:"food", u mpu saTom
IIPONMYCTUT TaKue KIII04YU, HaXOOAIIKeCcsa BHEe MaccuBa t ags:

SELECT doc->'site_nane' FROM websites
WHERE doc @ '{"tags":[{"term':"paris"}, {"term:"food"}]}";

9TOro Xe pe3yibTaTa MOXKHO NOOUTHLCS, HATIPUMED, TakK:

SELECT doc->'site_nane' FROM websites
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VWHERE doc->'tags' @ '[{"terni:"paris"}, {"term':"food"}]";

Ho pmanHBIH mogxon MeHee TUOKUHN M 4acTO TakKe MeHee 9 (GEeKTUBHBIN.

C mpyToii CTOPOHHI, omepaTop cyinecTBoBanus JSON He yYUTHIBAaeT BIOXKEHHOCTE: OH OyIeT uCKaTh
3aaHHBIY KJII0Y UJIH 3JIEMEHT MaCCHBa TOJIBKO Ha BEpXHeM ypoBHe 3HadeHusA JSON.

Pasnuynble onepaTophl BXOXKIOEHUS U CYIIeCTBOBaHUS, a TaKXKe BCe OPYyrue onepaTopsl ¥ QyHKUMU OIS
paboTtsl ¢ JSON mokymeHTHPOBaHEH B Pasmene 9.15.

8.14.4. Nupekcauumsa j sonb

I7151 9¢heKTUBHOTO TIOMCKA KITIOYEeH UIIU ITap KII04/3HauyeHre B 60IbIIIOM KOJIMUECTBE JOKYMEHTOB j Sonb
MOZKHO ycriemrHo npuMeHsaTh nHAEKCH GIN. 1715 3TOro npenocTaBiasg0TCA OBa «Kjacca onepatopos» GIN,
IIpeiaralyie BE00p MeXKAy ITPOU3BOAUTEIIbBHOCTEIO U THOKOCTHIO.

Kmacc omepatopoB GIN 1mo ymonm4aHuio O | sonb moggepzKuBaeT 3alpoChl C oOllepaTopaMu
CyIIeCTBOBaHUS KJIl04Ya Ha BEPXHEM YPOBHE (?, ?& U ?| ) U 0IIepaTOpOM CYIIIeCTBOBaHUS IIyTU/3HAUYEHUS
(@). (TTomppoOHee cemMaHTUKa, peanu3yeMas 3TUMHU ollepaTopaMu, onucaHa B Tabnuile 9.44.) IIpumep
CO3[laHMUA WHAEKCa C 3TUM KJIaCCOM OIIepaTOpPOB:

CREATE | NDEX i dxgin ON api USING G N (jdoc);

HomomHUTENbHBLINM Kiacc ornepaTtopoB GIN j sonb_pat h _ops moamepxuBaeT WHIOEKCAIIUIO TOIBKO IS
oneparopa @. [Ipumep co3maHus HHOEKCA C STUM KJIaCCOM OIepaTOpPOB:

CREATE | NDEX i dxginp ON api USING G N (jdoc jsonb_path_ops);

PaccMmoTpum npuMep TabIUILI, B KOTOPOM XpaHATCA HOKYMeHTH JSON, mony4daeMble OT CTOPOHHEH Be6-
CNyXO0HbI, C MOKYMEHTUPOBAHHBIM OIIpeNeieHueM CXeMbl. TUITUYHBIN TOKYMEHT:

{
"guid": "9c36adcl- 7f b5- 4d5b- 83b4- 90356a46061a",
"nanme": "Angela Barton",

"is_active": true,
“conpany": "Magnafone",
"address": "178 Howard Pl ace, Qulf, Washi ngton, 702",
"registered": "2009-11-07T08:53:22 +08: 00",
“latitude": 19.793713,
"l ongi tude": 86.513373,
"tags": |
“eni nt',
"al i qui p",
"qui

}

M&I coxpaHsieM 3TH OOKYMEHTHI B Tabnuile api , B cTonbie j doc Tuma j sonb. Ecnu mo sToMmy cTosbiry
co3maéTrcs GIN-uHOEKC, OH MOXKET IIPUMEHSITHCS B ITOAOOHEBIX 3aIIpoCcax:

- - HUSHH HHSHRREEE, # BEHEEHE B " conpany”  #R#HH ##g##HH# " Magnaf one”
SELECT jdoc->'guid', jdoc->'nane' FROM api WHERE jdoc @ '{"conpany": "Magnafone"}"';

OmHako, B CIEOyIOIIMX 3alpocax OH He OyaeT HCIIOIb30BaThCs, IIOTOMY YTO, HECMOTPS Ha TO,
YTO OIlepaTop ? — WHAEKCHUPYEMHIH, OH IIPUMEHSIETCS He K HWHIOEKCHUPOBAHHOMY CTOnOIy | doc
HEIIOCPEICTBEHHO:

- - HURRH HUHHHRREE, # ST SR "t ags” HEHHRREE HHER S HHRRREE #HERREE " qui
SELECT jdoc->'guid', jdoc->'nane' FROM api WHERE jdoc -> 'tags' ? 'qui';

N Bcé Ke, mpaBUIIBHO IIPUMEHSS HHOEKCH BHIPakKeHWUM, B 3TOM 3alpoce MOXKHO 3aJeliCTBOBATh
uHIekc. Eciu 3ampoc onpenenéHHBIX 3JIEMEHTOB B KITIo4de "t ags" BREIIOIIHSETCS YaCTO, BEPOSITHO CTOUT
OIIPEeOEeNnuTh TaKOU UHOEKC:
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CREATE | NDEX i dxgi ntags ON api USING A N ((jdoc -> "tags'));

Tenepp mpemoxenne WHERE jdoc -> ‘'tags' ? 'qui' OymOeT BBIIIONHSATBCS KaK IIPUMEHEHHEe
WHOIEKCUPYEMOI'0 ollepaTopa ? K HMHOEKCHPyeMOMY BbIpaxeHui jdoc -> 'tags' . (ITompobuee 00
UHOeKcaxX BHIpakKeHUM MOXKHO y3HaTh B Paspgerne 11.7.)

Emié oguH moaxomd K MCIOIb30BaHUIO IIPOBEPOK HA CYIIECTBOBAHUE:

- - HEHHE SHHAHTEE, O # SRR BHHE "t aQs" HEHHEHTE fHEHTE #HEEEEE " qui
SELECT jdoc->'guid', jdoc-> nane' FROM api WHERE jdoc @ '{"tags": ["qui"]}";

DTOT 3ampoc MOXKeT 3afelicTBoBaTh npoctod GIN-mHOmekc mo ctonbuy j doc. Ho 3amMeThTe, 4TO TaKoit
UHOeKC 6ymeT XpaHUTh KOIIMU BCEX KJII0Uel U 3Ha4YeHui B moJjie j doc, Torga Kak MHOEKC BhIpaXkKeHUA U3
IPenBIAYIIeTro IPpUMepa XPaHUT TOJILKO JaHHbIe BHYTPU 00BEKTa C KJTI04oM t ags. X0Ts IOOXO0M C MPOCTHM
WHIEKCOM ropasgo 0onee rubkuii (Tak KakK OH NOAOepKMBaeT 3allPOCH 110 JTI0060My KI0UY), UHOEKCH
KOHKPETHBIX BEHIpaXKeHUN CKopee BCero OymyT MeHbIIle U OBICTpee, YeM IPOCThIE MHAEKCHI.

Knacc omepaTtopoB j sonb_pat h_ops mommepzwuBaeT TOJIBKO 3alpoOChl C OHepaToOpoM @, HO 3aTOo OH
3HAYUTEIbHO ITPOU3BOOUTEJIFHEE KJIacca II0 YMO4YaHuio j sonb_ops. Mumekc j sonb_pat h_ops 06sr9HO
ropa3[o MeHbBIIle WHIEKCA | SONb_0ops OJIs TeX XKe OaHHBIX U 0olee TOUYEH IIPU IIOMCKEe, 0COOEHHO eCiih
3ampochl 00paIlaoTCs K KII0YaM, 9aCcTO BCTPEYAIOIIUMCS B HaHHEIX. TaKuM 00pa30oM, C HUM ONepaluu
TIOMCKa BHITIOJIHAIOTCS IOpa3fo JIydllle, YeM C KJIaCCOM OIlepaTOpPOB II0 YMOJIYaHUIO.

Texunueckoe pasnuuue Mexkpay GIN-mrmekcamu j sonb_ops u j sonb_pat h_ops coCTOUT B TOM, YTO
IJIsi IEePBBEIX CO3OAIOTCS HE3aBUCUMEBIE SJI€MEHTHI MHOEKCA OIS KaXKOOorQ KIIlo4Ya/3HadeHUs B JAHHBIX,
TOTZa KakK [OJig BTOPBHIX CO3HAIOTCS 3JIEMEHTHl TOJIBKO [JIs 3HAa4YeHUU. ! TTo CyTH, KaXOBIl 3JI€MEHT
UHOeKca j sonb_pat h_ops mpepncraBnsieT co0oi Xelll 3HaYeHUS M Kiioda(eil), IpPUBOMOSIIET0 K HEMY;
Hampumep, ipu uHmekcanuu {"foo": {"bar": "baz"}} OymeT co3maH OOUH 3JIEMEHT UHIEKCA C XellleM,
paccYuTaHHBIM II0 BCeM TPEM 3HaueHusM: f 00, bar u baz. Takum o6pa3oM, IpoBepKa Ha BXOXKAEHUE
9TOM CTPYKTYPHI OyIeT UCIIOIb30BaTh KpaHe TOYHBIM MOKUCK II0 UHIOEKCY, HO ONPENeNIUTh, ABISETCS JIU
f 00 KJIF0YOM, C IOMOIIBIO0 TAKOTO UHAEKCa Henb3s. C OPyrol CTOPOHEL, UHAEKC j Sonb_ops co3pmacT Tpu
OTOEeJIbHBIX 3JIeMeHTa MHAeKCa, npencTaBisoomnux f 0o, bar u baz mo oTOenbHOCTH; O/ BHIIOIHEHUS
MTPOBEPKM Ha BXOXKAeHUe OyyT MPOBEPEHEI CTPOKU TabIUIIE, cogep Kalllie BCe 9TU TPU 3HaUYeHUd. X0TS
GIN-uHpOeKCH TO03BOJIAIOT BEIUMCIUTE AND nmoBosbHO 3¢ ¢GEeKTUBHO, TaKOM IOUCK BCE Ke OymeT MeHee
TOYHBLIM U 00Jiee Me[lJIEHHBIM, YeM PaBHO3HAYHHBIM ITOUCK C j sonb_pat h_ops, ocobeHHOo ecniu nr060e 0IHO
U3 3TUX TPEX 3HAYEHUMN CONEPIKUTCS B OOJTBIIIOM KOJIMUECTBE CTPOK.

HepocTaTok Kiacca j sonb_pat h_ops 3akio4aeTcs B TOM, YTO OH He YYUTHIBAET B HHIOEKCE CTPYKTYPH
JSON, He copgepzxamye HUKakux 3HadyeHuu { "a": {}}. lJIg moucKa 1o JOKyMeHTaM, CoOepKallux TaKue
CTPYKTYPBHI, MOTPEOYeTCs BHIIIOJIHUTDL IIOTHOE CKAaHHPOBAaHMWE MHIAEKCA, YTO AOBOIBHO OOJITO, TIO3TOMY
j sonb_pat h_ops He 0YeHb HOOXOOUT OJIS IIPUJIOKEHNM, YaCTO BBIIIOJTHSIOIINX TaKUe 3allpPOCHI.

Tun j sonb TakXke monmepXuWBaeT WHOEKCH btree u hash. OHM TONIE3HBI, TONBKO ecyiu TpedyeTcs
nIpoBepsaTh paBeHCTBO JSON-moKyMeHTOB B 11eioM. [1opssHOK cOpTHUPOBKHU bt ree mnsa tuma j sonb penko
uMeeT 00JIbIIIoe 3Ha4YeHHue, HO OJid IIOJIHOTEI OH IMTPUBOOUTCA HUXKE:

HHHHES > HHHBHE > HHAHHHTRHE BHETEHEE > #EHHE > #EHHEE > Nl |
BHHA#HE # N HABHHAR > HAHHHH H# N - 1 HEHHAH

HHHARR # N HESHHARHAE > HEHHAR # N - 1 HHAHHHRHIH
OOBEKTEHI C paBHBEIM KOJIMYECTBOM I1ap CPaBHUBAIOTCS B TAKOM IIOPSAOKE:
HHH- 1, #HHHAHH- 1, #HH#- 2

3aMeThTe, UTO KITI0YHU 00BEKTOB CPABHUBAIOTCsA COT'JIACHO IIOPAIOKY IIPHW XPaHEHHWH; B 4aCTHOCTH, U3-3a
TOT'0, 9YTO KOPOTKHE KJIIOYHM XPAHATCA Imepen OJIMHHBIMHU, PE€3YyJIIbTAThl MOTYT OKaA3adaTbCA HECKOJIBKO He
WHTYUTHUBHBIMU:

{ "aa": 1, "c": 1} > {"b": 1, "d": 1}

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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MaccuBel ¢ paBHBEIM YHCJIOM 3JIEMEHTOM YIIOPSAAOYUBaIOTCS aHaJIOTUuYHO:
HHHHRRS- 1, HERHHHRR- 2

[MTpumuTuBHBIE 3Ha4YeHUSI JSON cpaBHHBAIOTCS 10 TEM Ke IIPaBHUJIaM CPaBHEHMS, YTO U HUXKeJIexkKalllue
TUNBl JaHHBIX Postgres Pro. CTpPOKM CpaBHMBAIOTCSI C YYETOM IIOpsAKa COPTUPOBKHU II0 YMOIUYAHUIO B
TeKyIel 6a3e maHHBIX.

8.14.5. TpaHcchopmauum

711 pa3/MYHBEIX IPOIEOYPHBIX S3BIKOB IIPENCTaBIE€HEl MONOJTHUTEJIPHEIE PACIIMPEHUS, Peasu3yIolIue
TpaHchopMalium OJjisd TUMa j sonb.

Pacmupenust gnst PL/Perl ma3wiBaroTcst j sonb_pl perl u jsonb_pl perlu. Korma oHM HCIIONB3YIOTCS,
3Ha4YeHUs j sonb oTo6pazkaiTCcs B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCHUBEHI, XEITH UKW CKaJISIPHI.

Pacmupenus ons PL/Python mHa3swiBatoTcs j sonb_pl pyt honu, j sonb_pl pyt hon2u u j sonb_pl pyt hon3u
(mpunasitoe B PL/Python cormameHue o0 wuMeHOBaHMHM omnucaHo B Pasmene 45.1). Korma oHu
HUCIOJIB3YIOTCSI, 3HAYEHUsI j Sonb 0To6pazKaioTCsi B COOTBETCTBYIOIINE CTPYKTYPHI Python: Maccussl, xerm
WA CKaJISIPHI.

8.15. MaccuBbl

Postgres Pro mo3BosnseT onpenensTs CTONOLE Ta0IUIIE KAK MHOTOMEPHBIE MAaCCUBHI IEPEMEHHOM AJINHHI.
deMeHTaMU MaCCUBOB MOTYT OBITH JIF00bIe BCTPOEHHBIE WU ONPENEIEHHEIE TT0Th30BaTEIAMMU Oa30BLIE
TUIILI, TIEPEYMCIIEHUS, COCTABHBIE TUIILI, TUMHI-ANAIIa30Hbl UIU JOMEHEL.

8.15.1. O6bABNEHUA TUNOB MaCcCUBOB

YUT0ObI IPOUJUTIOCTPUPOBATE UCIIOJIb30BAHUE MACCHUBOB, MBI CO3IafuM TaKyio TabJIHITy:

CREATE TABLE sal _enp (

name t ext,
pay_by quarter integer[],
schedul e text[][]

)

Kak mokasaHo, [y 0ObSIBIEHUS TUIIA MAaCCHBA K Ha3BAHUIO THUTIA 3JIEMEHTOB HOOABIISIOTCS KBaAPaTHLIE
ckoOku ([]). TlokasaHHasi BhIIIIE KOMaHpma co3macT Tabnmuiy sal _enp co cronbiamMu THIIOB text
(nane), omHOMEPHBIN MaCCHUB C 37IeMeHTaMu i nt eger (pay_by_quart er ), IpegcTaBagoOIINN KBapTaJIbHYIO
3apmaTy pabOTHWKOB, ¥ AOBYXMEPHBIM MacCHUB C 3meMeHTaMu text (schedul e), mpemcTaBisOMIMHA
HeOeNbHBIN rpaduk paboTHUKA.

Komanpga CREATE TABLE mo3BosieT TaKzKe yKa3aTh TOYHHIM pa3Mep MaCCHUBOB, HalpuMep TakK:

CREATE TABLE tictactoe (
squar es i nteger[3][3]

)

OpHaKo Tekyllasl peanu3alius UTHOPUPYET BCe YKa3aHHEIEe pa3MepHl, T. €. ¢aKTUYeCKU pa3Mep Maccuba
OCTAETCS HEONPEeOeIEHHBIM.

Tekymias peanu3anus TakKe He OTpaHMYMWBAET UYHUCIIO pa3MepHOCTeld. Bce a1eMeHTHl MaCCUBOB
CUMTAIOTCS OOHOIO TUIla, BHE 3aBUCUMOCTH OT €r0 pa3Mepa U 4ducia pa3MepHocTel. [losToMy SBHO
yKa3blBaTh YUCJIO 3JIEMEHTOB MJIM pPa3dMepHOCTell B KoMaHOe CREATE TABLE mMeeT CMBICT TOJIBKO OJIS
IOKYMEHTHPOBaHMS, Ha MeXaHU3M pPaboThl C MAaCCUBOM 3TO He BJIMSET.

Onst 00bABIEHUS OTHOMEPHBIX MAaCCHBOB MOXKHO NPUMEHSITh aJlbTePHATHBHYIO 3allMCh C KIIOYEBHIM
cnoBoM ARRAY, coOTBeTCTBYMWIINyI0 cTaHmapTy SQL. Crombernr pay_by_quarter MOXKHO OBITIO OB
OIIpeNeNuTh TaK:

pay_by quarter integer ARRAY[4],
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Wnu 6e3 yKazaHus pa3Mepa MacCHBa:
pay_by quarter integer ARRAY,

3aMeThTe, UTO UM B 9TOM ciy4ae Postgres Pro He HaK/IafkIBaeT OTPAaHUYEHUST Ha (PaKTUUECKUH pa3Mep
MaccCuBa.

8.15.2. BBoa 3Ha4YeHUA MaccuBa

YroO6Hl 3anucaTh 3HAYEHWE MacCUBa B Buae OYKBAIbHON KOHCTAHTHI, 3aKJIIOYNTE 3HAYEHUS 3JIEMEHTOB
B ¢urypubie ckob6ku m pa3genute ux 3anATeiMu. (Eciu Bam 3Hakom C, BB HaWAéTe, YTO 3TO IIOXOXKE
Ha CHHTAKCHUC WHUIUanu3auwy cTPyKTyp B C.) Bl MOXKeTe 3aKIIOYUTh 3HAYEHUE JIIOO0r0 3IeMeHTa
B OBOUWHEBIE KABBIYKH, @ €CJIM OH COOEPIKUT 3aNlsAThle WU QUIypHBIE CKOOKH, 3TO 00s3aTEILHO HYXKHO
comenats. (ITogpoGHee 3TO ommcaHo Huxke.) Takum obpa3om, obmwuii GopMaTr KOHCTAHTEI MacCHUBa
BBITJIAOUT TaK:

"{ HHHBHHHEL HEHHHBHHHRE HEHHHERH2 #HHRRRHEREE . )

TOe ##A###H##### — CUMBOJI, YKa3aHHBEIM B KadeCTBe pa3hejIUTeNId B COOTBETCTBYIOIIEN 3allnCH B
Tabnuie pg_type. [Ing CTaHOAPTHBIX TUIIOB JAHHBIX, CYLIECTBYIOIIMUX B AucTpubytuBe Postgres Pro,
pasmenuresieM SBIsSEeTCS 3amnsdTas (, ), 3a UCKIIOYEHMEM JIMNIb THUIa box, B KOTOPOM pa3[eluTeNb —
TouKa ¢ 3angatoi (; ). Kaxpgoe ######## 30eck — 3T0 IuOO0 KOHCTAHTA THIA 3JIeMeHTa MacCuBa, JIU00
BJIOZKEHHBIN MaccuB. Hampumep, KOHCTaHTa MaCcCUBa MOXKeT OBITh TAaKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa orpeneinsaeT JIBYXMepHBIfI MaccuB 3xX3, COCTOSIIITUN U3 Tpex BJIO2ZKEHHBIX MAaCCHBOB II€JIBIX
qucer.

Yto6sl TPUCBOUTH 3JIEMEHTy MaccuBa 3HadueHue NULL, mocraToyHo nmpocto HamucaTbh NULL (peructp
CUMBOJIOB [IpX 9TOM He UMeeT 3HaueHus). Ecnu xke TpebOyeTcss ;oO0aBUTh B MAaCCUB CTPOKY, COOEePKallyio
«NULL», 3T0 CT0BO HY2>KHO 3aKJ/IIOYUTH B OBOMHEIE KaBLIUKU.

(Takoro poga KOHCTAaHTHI MAacCHBOB Ha CaMOM [iejie IIPeICTaBasIIoOT co00M BCEro JIUIITb YaCTHHIM cly4yan
KOHCTaHT, onucaHHBIX B [logpaznmerne 4.1.2.7. KoHcTaHTa M3Ha4YalbHO BOCOIPHUHHUMAETCS KaK CTPOKa U
nepenaéTcs mpollenype npeodpa3oBaHUs BBOOUMOIO MacCHBa. [Ipu 9TOM MOXKeT IMOTPe6oBaThCS SIBHO
yKa3aTh LieJIeBOM THIIL.)

Temepr MBI MOKEM ITOKa3aTh HECKOJIBKO onepaTopoB | NSERT:
| NSERT | NTO sal _enp

VALUES ('Bill",
' {10000, 10000, 10000, 10000%}',
"{{"neeting", "lunch"}, {"training", "presentation"}}');

| NSERT | NTO sal _enp
VALUES (' Carol ',
' {20000, 25000, 25000, 25000}',
"{{"breakfast", "consulting"}, {"neeting", "lunch"}}");

Pe3YJILTaT OBYX IMPeAabIayInnX KOMaH[I:

SELECT * FROM sal _enp;
nane | pay_ by quarter | schedul e

Bill |{10000, 10000, 10000, 10000} | {{reeti ng, | unch}, {trai ni ng, presentati on}}
Car ol | {20000, 25000, 25000, 25000} | { { br eakf ast, consul ti ng}, { meeti ng, | unch}}
(2 rows)

B MHOTOMEepHBIX MAaCCHBOB YHCJIO 3JIEMEHTOB B KaXKIOH Pa3MEpPHOCTH [OJIXKHO OLITh OOWHAKOBEIM; B
ITPOTUBHOM CJTyYyae BO3HHKaeT omubka. Hanpumep:

| NSERT | NTO sal _enp
VALUES ('Bill",
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' {10000, 10000, 10000, 10000}',
"{{"neeting", "lunch"}, {"nmeeting"}}");
HRHH . B HHHSRRHE BT B AR TR
# BHHHHHTRR T TR

Takxke MOXKHO UCIIOJIb30BaTh CUHTAKCUC KOHCTPYKTOpa ARRAY:

| NSERT | NTO sal _enp

VALUES ('Bill",
ARRAY[ 10000, 10000, 10000, 10000],
ARRAY[ [ ' neeting', 'lunch'], ["training', 'presentation']]);

| NSERT | NTO sal _enp
VALUES (' Carol ',
ARRAY[ 20000, 25000, 25000, 25000],
ARRAY[ [ ' breakfast', 'consulting'], ['neeting', 'lunch']]);

3amMeThTe, UTO 3JI€MEeHTHl MaCCuBa 3TeCh — 3TO IPOCThle SQL-KOHCTAHTEHI UM BEIPAXKEHUS; U II03TOMY,
HaInpUMep CTPOKM OyOyT 3aKIio4YaTbCs B OOMHAPHBEIE alloCTPO(dH], a He B OBOWHEIE, KaK B OyKBaIbHOMI
KOHCTaHTe MaccuBa. bojyee moapo6HO KOHCTPYKTOP ARRAY o6cyxkmaeTcs B [lonpasnene 4.2.12.

8.15.3. ObpaweHue K MaccmBam

[o6aBuB maHHBIE B TAaONIUIly, MBI MOXKeM IlepelTu K BelbopkaMm. CHadasa MBI IIOKaxKeM, KaK IIOTy4YUTh
OOVH 3JIEMEHT MaccHuBa. JTOT 3alpocC IOIydaeT UMeHa COTPYLHUKOB, 3apIljlaTa KOTOPHIX U3MEHUIACh
BO BTOPOM KBapraie:

SELECT nane FROM sal _enp WHERE pay_ by quarter[1l] <> pay by quarter[2];

HNHpekcH 3JIEMEHTOB MacCHUBa 3allMCHIBAIOTCSA B KBaApaTHHEIX CKOOKax. ITo ymomuauuio B Postgres Pro
IEeNCTBYET COTrallleHue 0 HyMepaliu 3JIeMeHTOB MacCHBa C 1, To eCTh B MaCCHUBE U3 N 3JIEMEHTOB IIEPBEIM
cuuTtaeTcda array[ 1], a mocnegHuM — array|[ nj .

9TOT 3alpocC BEIAAET 3apIljiaTy BCEX COTPYOHUKOB B TPEThEM KBapTase:

SELECT pay_by quarter[3] FROM sal _enp;

pay_ by quarter

(2 rows)

MBI TakXe MOXKeM IIony4daTh OOBIYHBIE MNPSIMOYTOIbHBIE CpPe3hl MacCUBa, TO €CTh ITOOMAaCCHUBHI.
Cpe3 MaccuBa O003HAYAETCSI KaK HH#HHHH]- i, #HHH#H- #H#### 019 OOHOM WU HECKOIbKUX
pa3MepHoOcCTel. HampuMep, 3TOT 3aIpoc IIoIyYaeT IepBhle NYHKTH B rpaduke Buina B riepBhle OBa OHS
HeOenu:

SELECT schedul e[ 1: 2] [1: 1] FROM sal _enp WHERE name = 'Bill";

schedul e

{{meeting}. {training}}
(1 row

Ecnu omHa W3 pa3sMepHOCTelM 3alucaHa B BHUIE Cpe3a, TO eCTh COONEPXKUT OBOETOYME, TOrfa Cpes
pPacIpoCTPaHsIeTCs Ha BCe pa3MepHOCTH. ECiiu mpu 5TOM [Jisi pa3MEePHOCTH YKa3kEIBA€TCSI TOJIBKO OMHO
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ymcio (6e3 OBOETOYMS), B CPE3 BOUAYT 3JIEMEHT OT 1 [0 3aJaHHOro HoMepa. HanmpumMep, B 3TOM IpuMepe
[ 2] 6ymeT paBHO3Hau4HO [ 1: 2] :

SELECT schedul e[1: 2] [2] FROM sal _enp WHERE nanme = 'Bill";

schedul e

{{meeting, lunch}, {traini ng, presentation}}

(1 row

Bo u3bexxaHue ONyTaHUIE C OOpallleHueM K OOHOMY 3JIeMEHTY, Cpe3hl Iydllle BCeTrAa 3alliChIBaTh IBHO
IOJIs BCeX u3MepeHuu, HanpuMep [ 1: 2] [ 1: 1] BmecTo [ 2] [ 1: 1].

3HaYCHUS ##H##H]- #H#H#H#HE NN #H##H##- #H###### B YKa3aHUU Ccpe3a MOXKHO OIIyCTHTh; ONyILleHHas
rpaHUIla 3aMeHsIeTCs HUXKHUM UJIM BEPXHUM IIpefesioM NHOeKCOB MaccuBa. Hanpumep:

SELECT schedul e[:2][2:] FROM sal _enmp WHERE nanme = 'Bill";

schedul e

({1 unch}, {present ati on}}
(1 row

SELECT schedul e[:][21:1] FROM sal _enmp WHERE nanme = 'Bill";

schedul e
{{meeting}, {training}}
(1 row

Brlpaxkenue oOpallleHHSI K 3JIeMeHTy MaccuBa Bo3BpatuT NULL, ecnmu caM MacCuB MM OOHO U3
BBEIpazKeHU MHOeKCOoB armeMeHTa paBHBEI NULL. 3HaueHne NULL Takzke BO3BpalllaeTCs, €CIIU MHIOEKC
BLIXOOUT 3a T'PAaHUIIEI MaccHBa (3TO He cuMTaeTcs omrnbkoii). Hanpumep, ecnu schedul e B HacTosIee
BpeMsi uMmeeT pa3MepHocTu [ 1:3][1:2], pesynmbraTtoM obparmenusi K schedul e[ 3][3] 6ymer NULL.
IMogoO6HEIM oOpa3oM, mpu oOpalleHHH K 3JIEMEHTY MaCCHBa C HEMPaBUILHLIM YHCJIIOM WHIEKCOB
Bo3Bpaiaercs NULL, a He omubKa.

Ananornyro, NULL Bo3BpalmaeTcsi mpu oOpallleHuu K Cpe3y MaCCHBa, €CJIM CaM MacCCHUB HJIM OJHO U3
BHIpa’KeHUH, OIpefesiaIoInX NHAEKCH 971eMeHTOoB, paBHElI NULL. OgHako, B APYTUX CIy4dasiX, HallpuMep,
KOorfa TpaHULLI Cpe3a BHEIXOOAT 3a paMKHM MaccuBa, Bo3BpamlaeTrca He NULL, a mycrtoit maccus (C
pa3mepHoCcTh0 0). (Tak CIOXKHIOCHE UCTOPUYUECKHM, YTO B 3TOM CPE3hl OTJIHMYAIOTCA OT OOpalleHu#d K
OOBIYHEIM 37IeMeHTaM.) Eciu 3ampoIlleHHEIN cpe3 IlepeceKaeT I'PaHUIlbl MAaCCHBa, TOT{Ia BO3BPAIaeTCs
He NULL, a cpe3, COKpalléHHBIN 10 00JIaCTH IepecedeHus.

Texkymiue pa3Mephl 3HaYEeHUS MacCUBa MOXKHO IIOJIyYUTh C IIOMOIIBLI0 GYHKIUY ar r ay_di ns:
SELECT array_di ns(schedul e) FROM sal _enp WHERE nanme = 'Carol';

array_di ns

[1:2][1:2]
(1 row
array_di ns BBEIDAET pe3yibTaT THIA text, 4To ymoOHO CKopee [JIsi JIIOOEH, YeM OJIsi IPOrpaMM.

Pa3Meprl MaccuBa TaKxKe MOXKHO MTOIYYUTh C IIOMOIIBI0 GYHKITHH ar r ay_upper #array_| ower, KOTOphie
BO3BpAIIAal0T COOTBETCTBEHHO BEPXHIO M HUKHIOIO TPAHUITY OIS YKa3aHHOW Pa3MepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal _enp WHERE nanme = 'Carol';

array_upper
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(1 row
array_| engt h Bo3BpaliaeT 4uCIo 3JIEMEHTOB B yKa3aHHOU pPa3MepHOCTU MacCUBa:

SELECT array_| engt h(schedul e, 1) FROM sal _enp WHERE nane = 'Carol"';

array_l ength

(1 row

cardi nal i ty Bo3BpaiaeT o0Illee YKUCIO 3JIEeMEHTOB MaCCHBaA II0 BceM u3MepeHusM. PakKTUYeCKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET QYHKIIUS unnest :

SELECT cardinality(schedul e) FROM sal _enp WHERE nane = 'Carol';

cardinality

(1 row

8.15.4. A3MeHeHue MaCcCUBOB

3HayeHMe MacCUBa MOXKHO 3aMEHHUTh II0JIHOCTBIO TaK:
' {25000, 25000, 27000, 27000} '

UPDATE sal _enp SET pay_by quarter
VWHERE nane = 'Carol';

I KCIIOJNIBb3YsI CHHTAKCUC ARRAY:

UPDATE sal _enp SET pay_by quarter = ARRAY[ 25000, 25000, 27000, 27000]
VWHERE nanme = 'Carol';

Takke MOXKHO U3MEHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal _enp SET pay_by _quarter[4] = 15000
WHERE nane = 'Bill";

WU Cpes:

UPDATE sal _enp SET pay_by quarter[1:2] = '{27000, 27000}’
VWHERE nane = 'Carol';

ITpu 3TOM B YKa3aHUU CPE3a MOXKET OBITh OITYIIICHA #H####H- HHHH#H##H U/ UTTU #HH#####- #######, HO TOTTBKO
IOst MaccuBa, otnmuyHoro oT NULL, u uMeIoIlero HeHyJIeBYI0 pa3MepPHOCTh (MHaYe HEU3BECTHO, KaKue
TpaHUYHBIE 3HAUEHUS OOXKHEI ITOICTaBJIATHCS BMECTO OITYIIIEHHBIX).

CoxpaHEHHBLI MaCCUB MOXKHO pPaCHIMPUThL, OIPEdEeNuB 3HA4YeHUS paHee OTCYTCTBOBABUIMX B HEM
97IEMEHTOB. [IpK 3TOM BCe 571€MEeHTHI, pacIliojlaraloiuecs MeXOy CYIeCTBOBABIIMMU paHee U HOBBIMHU,
npuHuMalT 3HadeHus NULL. Hampumep, ecim MacCHUB nyarray comepXKurT 4 sJieMeHTa, MIOoCie
MIPUCBOEHUS 3HAYEHUS dJIeMEeHTy nyar r ay[ 6] ero mnuHa OymeT paBHa 6, a nyar ray[ 5] OymeT comepkaTh
NULL. B HacTosIee BpeMs mogo0HOe pacIIinpeHne IMOaIepPKHUBAeTCSA TOMLKO IJIS OOHOMEPHEIX, HO He
MHOTOMEPHBIX MaCCHUBOB.

Onpepernsis 3JIEMEHTHL 10 MHOEKCaM, MOXHO CO3[aBaThb MaCCHUBE], B KOTOPHIX HyMepalus 3JIeMeHTOB
MOXKeT HauyuHaThCsa He ¢ 1. Hampumep, MOKHO NPUCBOUTH 3HAUEHHWE BHIPAXKEHHUIO nyarray[-2:7] u
TakuM 00pa30M CO3IaTh MAaCCHUB, B KOTOPOM OyAyT 3JIEMEHTH C MHAEKCAaMHU OT -2 [0 7.

3Ha4yeHUsI MacCuBa TakKKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIBIO ollepaTopa KOHKaTeHaluy, | | :

SELECT ARRAY[1,2] || ARRAY[3,4];
?col uim?

(1,234
(1 row
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SELECT ARRAY[5,6] || ARRAY[[1,2],[3,4]];
?col um?

{{5.6},{1,2},{3,4}}
(1 row

OnepaTop KOHKaTeHAllMM II03BOJISET BCTABUTL OOUH 3JIEMEHT B Hadajio MM B KOHEI OOHOMEPHOTO
maccuBa. OH TakXe MOXKeT IPUHATh IBa N-MepHBIX MacCHBa MUJIM MaCCUBEL pa3MepHoOCcTel N1 N+1.

Korpa B Hauano UM KOHeEI] OOHOMEPHOI'0 MaCCHBa BCTaBJIAE€TCA OOWH JJIEMEHT, B 06pa3OBaHHOM B
pe3ylibTaTe MaCCUuBE 6yJ1eT Ta K€ HUXKHAA I'PaHWIla, 9YTO U B MaCCHUBe-OIIepaHge. HaHpHMep:

SELECT array_dinms(1 || "[0:1]1={2,3}' ::int[]);
array_di s

SELECT array_di ms( ARRAY[1,2] || 3);
array_di s

Korma ckmamplBaroTCsI ABa MaCCHBa ONMHAKOBBIX Pa3MepPHOCTEM, B Pe3ylIbTaTe COXPAHSETCS HUKHSS
TpaHwulla BHEITHEeH Pa3sMEPHOCTH JIeBOTO OIlepaHfa. BEIXOMHOM MacCHUB BKJIIOUAET BCE 3JIEMEHTEHI JIEBOTO
oIepaHpa, Iocjie KOTOPHIX J0OaBISIOTCS BCe 3JIeMEeHTHI IIpaBoro. Hampumep:

SELECT array_di ns(ARRAY[ 1, 2] || ARRAY[3,4,5]);
array_di ns

SELECT array_di ns(ARRAY[[1,2],[3,4]] || ARRAY[[5,6],[7,8],[9,.0]11);
array_di ns

[us2
(1 row

Korpma k MmaccuBy pa3aMmepHocTu N+1 criepequ uiu c3anu gobaBiseTcss N-MepHBIM MacCUB, OH BCTABJISIETCS
aHaJIOTUYHO TOMY, KaK B MaCCHUB BCTaBJIIETCS 3JIEMEHT (3T0 OBLIJIO onucaHO BhIme). JIto60i N-MepHEIH
MacCCUB 10 CyTH SIBJII€TCS 3JIEMEHTOM BO BHEUIHEU pPa3MEepHOCTH MacCCHUBa, UMEKIIETr0 pa3MepHOCTh N
+1. Hanpuwmep:

SELECT array_di ns(ARRAY[ 1,2] || ARRAY[[3,4],[5,6]]);
array_di ns

FEETEEY
(1 row)

MaccuB TakKe MOXKHO CKOHCTPYMpPOBaATh C IOMOIIbIO GYHKIIUM array_prepend, array_append u
array_cat. IlepBble [OBe OGYHKUMHM IIOAAepPKMUBAIOT TOJILKO OJHOMEPHBIE MaCCHUBEL, a array_cat
nonmepXKuUBaeT U MHOroMepHBIe. HeCKOIbKO IPUMEPOB:

SELECT array_prepend(1, ARRAY[2,3]);
array_prepend
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SELECT array_append( ARRAY[ 1, 2], 3);
array_append

SELECT array_cat (ARRAY[ 1, 2], ARRAY[3,4]);
array_cat

{1,234
(1 row

SELECT array_cat (ARRAY[[1,2],[3,4]], ARRAY[5,6]);
array_cat

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

(1 row

SELECT array_cat (ARRAY[ 5, 6], ARRAY[[1,2],[3,4]]);
array_cat

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

B mpocThIX ciTydasix OMHMCaHHBIM BHIIIIE OIIePAaTOP KOHKATEHAIIWH IIPeAIIOYTHTEIbHEE HEIIOCPEICTBEHHOT O
BBI3OBa 3THX (yHKIMI. OmHAKO, TaK KaK OIepaTop KOHKaTEeHallMH IMepPerpyzxkeH [jIs PelIeHus BCexX
TPEX 3amady, BO3MOXKHBI CUTYyallUM, KOTOa JIydYIlle IPUMEHHUTb OOHY W3 3TUX (PYHKIHNN BO m3bexkaHHe
HeoOgHO3HaYyHOCTHU. Hampumep, pacCMOTPHUTE:

SELECT ARRAY[ 1, 2] || '{3, 4}'; -- #H####HHHHHAGGE HHEEH HHRREHHHTT R HHHE SR
?col um?

{1, 2, 3, 4}

SELECT ARRAY[1, 2] || '7"; - - H## # HH#H

ERROR: malforned array literal: "7"

SELECT ARRAY[ 1, 2] || NULL; - - H## # HEH#AAEE NULL

?col um?

{1, 2}

(1 row

SELECT array_append( ARRAY[ 1, 2], NULL); - - HEH B SRR B B #E B B

array_append

{1, 2, NULL}

B mokaszaHHBIX IIpUMepax aHalu3aTOpP 3alpoca BUOHWT LEIOYHCIIEeHHBIM MAaCCHUB C OOHOM CTOPOHEI
orepaTopa KOHKaTeHAIlMd M KOHCTAHTY HEONpPemeneéHHOro Tumna ¢ apyroi. CormacHoO CBOMM IIpaBHUjIaM
pas3pelleHus THIIa KOHCTAHT, OH IIOJaraeT, YTO OHA MMeeT TOT XKe THII, YTO W OPYroi omepaHO — B
OaHHOM CIIy4ae [el0YuCIeHHBIN MaccuB. [I03ToMy IIpefIonaraeTcsi, YTo olepaTop KOHKaTeHaIluu 30eCh
mpencTaBisieT GYHKIIMIO array_cat, a He array_append. Eciu 3To pellleHre OKa3hkIBaeTCsS HEBEPHEHIM,
ero MOXKHO CKOPPEeKTHPOBaTh, HPUBEOs KOHCTAHTY K THIIy 3JIeMEHTa MaCCHBa; OJHAKO MOXKET OHBITh
JIydIlle STBHO MCIOJIb30BaTh (PyHKIIMIO ar r ay_append.

8.15.5. NMNouck 3HaAaYeHUn B MacCuBax

Yro0Obl HAWTH 3Ha4YeHHE B MAcCCHBe, HeOOXOOMMO IIPOBEPHUThH BCE €ro 3JIeMEHTHl. DTO MOXKHO CHejaTh
BPYYHYIO, €C/IH BHI 3HaeTe pa3Mep MaccuBa. Hampumep:
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SELECT * FROM sal _enmp WHERE pay_by quarter[1] = 10000 OR
pay_by quarter[2] = 10000 OR
pay_by quarter[3] = 10000 OR

pay_ by quarter[4] = 10000;

OpHako ¢ OONBIIMM MAaCCHUBaMM 3TOT METOJ CTAHOBUTCS YTOMMUTEJIBHBIM, U K TOMY K€ OH He paboTaerT,
KOIrfla pasMep MaccCuBa Hem3BeCTeH. ANbTepHATUBHEBEIM mOOxopn omucaH B Pazmerne 9.23. [lokasaHHBIU
BBIIIIE 3aIIPOC MOXKHO OBIJIO IIeperrcaTh TakK:

SELECT * FROM sal _enmp WHERE 10000 = ANY (pay_by quarter);
A Tak MOKHO HalTH B TabIuIle CTPOKH, B KOTOPHIX MAaCCUBHL COflePKaT TOIbKO 3Ha4YeHus, paBHbie 10000:
SELECT * FROM sal _emp WHERE 10000 = ALL (pay_by quarter);

Kpome Toro, mns oOpaleHus K 93JeMeHTaM MacCCHBa MOXKHO HCIIONb30BaTh (QYHKIMIO
gener at e_subscri pt s. Hampumep Tak:

SELECT * FROM
( SELECT pay_by quarter,
generate_subscripts(pay_by quarter, 1) AS s
FROM sal _enp) AS foo
WHERE pay_ by quarter[s] = 10000;

Ota yukIusa onrucaHa B Tabmure 9.59.

Takke wHCKaTh B MacCCuUBe 3HA4YeHUS MOXKHO, WHCIONIbB3ysA ornepaTtop && KOTOPHEIM IIPOBEPSET,
TIepeKphIBAaeTCS JIU JIEBEIM OIlepaHp C npaBeiM. Hanpumep:

SELECT * FROM sal _enmp WHERE pay_ by quarter && ARRAY[ 10000];

OTOT U gpyrue onepaTopsl AjIsi paboTE C MaccuBaMHu OnNKUCaHH B Pasmerne 9.18. OH MoxKeT ObITh YCKOPEH
C IIOMOIIIBIO ITOAXOASIIEro HHAeKca, Kak onmcaHo B Pazmerne 11.2.

BBl Tak’ke MOXKeTe MCKaTh ONpeeéHHbIe 3HaYEHUSI B MacCUBe, UCITONb3ysd MYHKIIUH ar ray_posi ti on

u array_positions. IlepBast GyHKIIUS BO3BpallaeT MO3UIIUIO IIEPBOT0O BXOXKAEHUS 3HAUEHUA B MacCUB,

a BTOpasi — MaCCHUB IIO3UIMM BCEX ero BXOXKeHul. Hampumep:

SELECT array_positi on(ARRAY['sun','nmon','tue', 'wed' ,'thu' ,'fri',"'sat'], 'nmon');
array_positions

SELECT array_positions(ARRAY[1, 4, 3, 1, 3, 4, 2, 1], 1);
array_positions

ITogcka3ka

MaccuBel — 3TO He MHOXKECTBa; HeOOXOOMMOCTE IIOMCKa OIpPemesIéHHBIX 3JIEMEHTOB B MaCCHBE
MOXeT OBITh NPHU3HAKOM HEYOAaYHO CKOHCTPYHMPOBAHHON 0Oa3bl HAHHHEIX. BO3MOZKHO, BMECTO
MacCHBa JIy4Ille MCIIOIb30BaTh OTOENbHYIO TalJIHMIly, CTPOKM KOTOPO¥ OymyT comepzKaTbhb HaHHHBIE
9IeEMEHTOB MAacCCHBa. JTO MOXKeT OBITh JIy4llle ¥ MOJIs IIOHMCKa, U OJsi paboThl C OOJNBIINM
KOJIMYECTBOM 3JIEMEHTOB.

8.15.6. CMHTaAKCUC BBOAUMbIX U BbIBOAMMbIX 3HAYE€HUM MAacCMBa

BHellHee TeKCTOBOe IIpedCcTaBlieHHMe 3Ha4YeHWs MacCHBa COCTOMUT U3 3allUCH JJIEMEHTOB,
WHTEePOpPEeTUPYyEeMBIX [0 IIpaBWjaM BBOMAa/BLIBOIA [MOJIS THIIA 3JeMeHTa MaccuBa, U OdopMIIeHUS
CTPYKTypBl MaccuBa. OdopMiIeHHe COCTOUT u3 (UTYPHHIX CKOOOK ({ M }), OKpyKaIIUX 3HAUYEeHHEe
MacCHBa, M 3HAKOB-pa3deNuTenell MexXay ero 3jieMeHTaMHu. B KauecTBe 3HaKa-pasmenuTesIsi 0OLIYHO
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HUCIIONB3yeTcs 3amsTtas (, ), HO 3TO MOXKET ObITh W OPYTrod CHMBOJI; OH OIpPENeseTCs IapaMeTpoOM
typdelim gnms Tuma smeMeHTa MaccuBa. [ CTQHOAPTHBIX THUIOB HOAHHBIX, CYIIECTBYIOLINX B
ouctpubytuse Postgres Pro, pasgenureneM sBnseTcs 3ansrtas (, ), 3a UCKIIOYEHUEM JIUIIEL TUIa box, B
KOTOPOM pPa3meIuTeslb — TOYKa C 3ansaTod (; ). B MHOroMepHOM MacCuBe y KaXXKOOW pa3MepHOCTH (psf,
TJIOCKOCTH, Ky0 U T. [I.) €CTb CBOM YPOBEHb (PUTYPHBIX CKOOOK, @ COCETHNE 3HAYEHUS B PUTYPHBIX CKOOKaX
Ha OOHOM YPOBHE IOJIKHEI OTHEJIATHCS Pa3meTUTEISIMU.

OyHKIMS BRIBOJA MAacCCHBaA 3aKJ0OYaeT 3HaYeHUe 3JIeMEeHTa B KaBBIYKH, €CIIHM 9TO IIyCTasi CTPOKa WA
OHO COIEePXKUT PUTYypHBIE CKOOKH, 3HAKU-PA3AeIUTEIIH, KABEIYKHM, 00PAaTHYIO KOCYIO YepPTy, ITPOoOeTbHBIH
cuMBOn uiau 3T0 TeKCT NULL. KaBriuku m oOpaTHasi Kocas 4YepTa, BKIIIOYEHHBEIE B TaKHe 3HAYeHUS,
mpeoOpa3yTCcs B CIIEINOCIeq0BaTeIbHOCTh C OOPATHOM KOCO¥M 4epToH. [T YHMCJIOBHIX TUIIOB HaHHBIX
MOKHO PaCCYHTBHIBATHL Ha TO, YTO 3HAYEHHs HHUKOrOa He OyOyT BBIBOOUTBHCS B KaBHIUKAX, HO IS
TEKCTOBBIX THIIOB CJIEAYyeT OBITh TOTOBBIM K TOMY, YTO BEIBOOMMOE 3HaYEeHHe MaCCHBa MOXKET COflepKaTh
KaBBIUKH.

ITo ymMon4yaHWIO HUXKHSIS TPaHUIIA BCEX pPa3MEepPHOCTeN MacCHBa paBHA OOHOMY. UTOOH IpEmCTaBUTHh
MaCCHUBHL C IPYIrUMU HUXKHUMU I'PaHUIIAMU, IIepel COmepzKUMBIM MacCCHBa MOXKHO yKa3aThb AMala30HEbI
uHOeKCcoB. Takoe odopmieHre MaccuBa OyHeT comepzKaTh KBampaTHBIE CKOOKM ([]) BOKPYr HUXKHEH
U BepxHeU TpaHUIl KaxXKIOoM pa3MEepPHOCTU C ABoeTodueM (:) MeXKAy HUMH. 3a TaKUM YKa3aHUEM
pa3MepHOCTHU cjieiyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1][-2][3] AS el, f1[1][-1][5] AS e2
FROM ( SELECT '[1:1][-2:-1][3:5]={{{1,2,3},{4,5,6}}} ::int[] AS f1) AS ss;

el | e2

R
1] 6

(1 row

IIpomenypa BEIBOJa MaccHuBa BKIIOYaeT B pe3y/bTaT SBHOE yKa3aHUe pa3MepHOCTeH, TOJbKO eClu
HUXKHSSA TPaHUlla B OMHOM UIU HECKOJIBKUX PAa3MEPHOCTSAX OTJIMdaeTcs oT 1.

Ecnu B KayecTBe 3Ha4YeHUS 3jieMeHTa 3amae€tcss NULL (B m000M perucTpe), 3TOT 3JI€MEHT CUUTAETCS
paBHBEIM HernocpencTBeHHO NULL. Ecnu ke OHO BKIIIOYaeT KaBHIUKM WM 00paTHYIO KOCYIO 4epTy,
9JIeMEHTY NpHuCBauBaeTCs TeKcToBas cTpoka «NULL». Kpome Toro, misi o6paTHOM COBMECTUMOCTHU C
Bepcusamu PostgreSQL go 8.2, mapameTp KoHurypamuu array nulls MOKHO BEIKJTIOUHUTE (IPHCBOUB €MY
of f ), uToOrI cTpoku NULL He BOoCTIpMHUMAaNKUCh KakK 3HaveHuss NULL.

Kak Owl7I0 mOKa3aHO paHee, 3alUChiBasl 3HAYEHUE MacCCUBa, 000U ero 3JIEMEHT MOXKHO 3aK/II0YUTh
B KaBHIUKH. JTO HYJXMCHO QOejlaTh, €ClIu IIpu pal3bope 3HadYeHUs MaccuBa 0e3 KaBLIYEK BO3MOIKHA
HEOOHO3HAYHOCTh. HampuMmep, B KaBHIUKK HEOOXOIMMO 3aKJTI0OYaTh 9JIEMEHTHI, cofepKailiue GUrypHbie
CKOOKM, 3amsATy0 (UIH pa3geuTesib, OIPeaelEHHbIN OJIsi JaHHOTO THMa), KaBHYKH, 00PaTHYI0 KOCYIO
4yepTy, a Takxke OpoOesibHLIE CHUMBOJIBI B Hadajae HUIM KOHIIE CTPOKHU. IIyCcThie CTPOKU U CTPOKH,
comepxkaiiye ogHO cioBO NULL, TakXKe HYKHO 3aKJII049aThb B KaBBIYKU. UTOOBLI BKJIIOYUTH KABBIYKHU HIIH
00paTHYI0 KOCYIO YepTy B 3Ha4YEHMeE, 3aKTI0UYEHHOE B KaBLIUKY, 100aBhTe 0OpaTHYIO KOCYIO YEPTY Iepen
TaKUM CUMBOJIOM. C OPYyro# CTOPOHEI, YTOOH 000UTHCH 6€3 KaBBIUEK, TAKUM SKPAHHUPOBAHUEM MOIKHO
3aIIUTUTD BCE CUMBOJIB B JAHHBIX, KOTOPhIE MOTYT OBITh BOCIIPUHSATH KaK 4aCTh CUHTAKCHCA MaCCHBA.

Ilepen OTKpHIBAIOIIEW M IIOCIE 3aKphIBaloIIed CKOOKM MOXKHO HoOaBisiTh MPOOETbHBIE CUMBOIIHL.
IIpobGenbl TakxKe MOTYT OKpyXKaTh KaxKOyI OTHOENbHYI0 CTPOKY 3HaueHHus. Bo Bcex ciy4yasix Takue
npobenbHBIE CUMBOJIBEI UTHOPUPYIOTCs. OMHAKO BCe MPOOEILl B CTPOKAX, 3aK/IIOUEHHBIX B KaBRIYKH, UITHU
OKPY2KEHHEIE He TPO0eIbHEIMU CUMBOJIAMHU, HAITPOTUB, YUUTHIBAIOTCH.

ITogcka3ka

3amuceiBaTh 3HAYEHMS MaCCHBOB B KoMmaHpmax SQL dwacto ObniBaeT ymoOHee C IIOMOIIBIO
KOHCTpyKTOpa ARRAY (cMm. [lompaspmen 4.2.12). B ARRAY oTOenbHBIE 3HAUYEHHUS 3JIEMEHTOB
3aIIMCHIBAIOTCS TaK e, KaK ecyii Obl OHYM He OBINIM YJjIeHaMK MaCCHBA.

165



Tunel JaHHBIX

8.16. CocTaBHbIe TUNbI

CocmasHoll mun IpencTaBsieT CTPYKTYPY TaOIMUHON CTPOKY UK 3aIlUCH; 110 CYTH 3TO IIPOCTO CIUCOK
UMEH T10JIEM ¥ COOTBETCTBYIOIIUX TUITOB IaHHLIX. Postgres Pro mo3BonsieT UCIIOTb30BaTh COCTABHBIE THUIIHI
BO MHOT'OM TaK ke, KakK ¥ IPOCTHIe TUITHL. HampuMep, B onpeneneHuu TabIUIlEl MOKHO 00BSIBUTH CTOJIOEI]
COCTaBHOI'O THIIA.

8.16.1. ObbsAB/IeHUEe COCTaBHbIX TUMNOB

Huxxe npuBegeHE! ABa MPOCTHIX IpUMepa OIIpeaeIeHus COCTaBHBIX TUIIOB:

CREATE TYPE conpl ex AS (
r doubl e preci sion,
[ doubl e precision

)

CREATE TYPE inventory_item AS (

nane t ext,
supplier_id i nteger,
price nuneric

);

CHUHTakKCUC O4YeHb IOX0XK Ha CREATE TABLE, 3a HMCKIIOYEHHMEM TOTO, 4YTO OH HOOIIyCKaeT TOJIBKO
Ha3BaHMUS IIOJIEM W WX TUIILI, KaKue-mubo orpaHudeHus (Takwme Kak NOT NULL) B HacTosIee BpeMs
He MOoOmepsKUBalOTCSI. 3aMeThTe, UTO KJII0YEeBOE CJIOBO AS 3[eCh UMeeT 3HadeHmMe; 0e3 Hero cucreMma
OymeT cuuTaTh, YTO IIOAPa3yMeBaeTCs APYrod Tull KoMaHOwel CREATE TYPE, W BBEIIACT HEOXKHOAHHYIO
CUHTAKCUYECKYIO OIINOKY.

OHpeHeJ’II/IB TaKHe THUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B TaGJ’[I/IHaX:

CREATE TABLE on_hand (
item i nventory item
count i nt eger

)

| NSERT | NTO on_hand VALUES (ROW' fuzzy dice', 42, 1.99), 1000);

unu QyHKIUAX:

CREATE FUNCTI ON price_extension(inventory_item integer) RETURNS nuneric
AS ' SELECT $1.price * $2' LANGUAGE SQ;

SELECT price_extension(item 10) FROM on_hand;

Bcesakun Pa3, Koraoa co3maéTcs Tabnuila, BMECTe C HeM aBTOMAaTUYECKH CO3MAaéTCsI COCTAaBHOM TUII. ITOT
THUII IIPenCTaBJIAeT TUII CTPOKH TaOIUILl, U €ro UMEHEM CTAHOBUTCS UMS TaOJIMIIHL. HaHpHMep, Ipu
BBIIIOJTHEHHMHW KOMaH/HI:

CREATE TABLE i nventory_ item (

nane t ext,
supplier_id i nt eger REFERENCES suppl i ers,
price nuneric CHECK (price > 0)

)

B KauecTBe moOouHOro 3¢dekra OyHaeT co3maH COCTAaBHOM THUHI inventory_ item B TOYHOCTH
COOTBeTCTBYIOH_II/Iﬂ TOMy, qTo GBIJ'I ITIOKA3aH BHIIIIE, 1 UCIIOJIb30BATh €I'0 MO2KHO TakK ZKe. OJIH&KO 3aMeThTe,
YTO B TeKy:LT_Ieﬁ peanin3aluy €eCTb OOJUMH HEJOCTATOK: TaK KaK C COCTaBHBIM THUIIOM HE MOFYT GBITB CBs3aHEI
OrpaHNYeHNsa, TO OIIMCaHHBIE B OIIpeneJyIieHnn TaGJ'II/ILIbI OIrpPpaHUYEHUA He NPUMEeHAMCA K 3HAaYEHUAM
COCTaBHOTO Tuma BHe Tabmuiikl. (HTOOB 000HTH 3TOT HEIOCTATOK, CO3MAalTe MOMEH MOBEePX COCTABHOTO
THUIA U 000aBbTe XKejlaeMble OrpaHuYeHUs B BUAe orpanudyeHuit CHECK myist JaHHOTO JOMeHa.)

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:

" HHSRHHHHL | #HEHERRE2 ... )"
Hampumep, 5Ta 3anuck:
"("fuzzy dice",42,1.99)'

OymeT mDOmyCTUMOM OJISi OIIMCAHHOTO BEHIIMIE THUIMA i nventory_item Yrto6sl npucBouts NULL omHOMY 13
1IoJiel, B COOTBETCTBYIOIIIEM MECTE B CIIMCKEe HY?KHO OCTaBUTH IIycTOoe MecTo. HanmpumMep, sTa KOHCTaHTa
3amaéeT 3Hauenue NULL gyist TpeThbero Imoms:

"("fuzzy dice",42,)"'

Ecnu xxe BMecto NULL TpebyeTcs BCTaBUThH IIYCTYIO CTPOKY, HY?KHO 3alKcaTh Napy KaBHUEK:

(", 42,

3Oech B IIEPBOM I10JIe OKaXKeTCs IIycTas CTPoKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTHE MAaCCHUBOB Ha CaMOM [iejie MPEACTAaBIISAIOT CO00M BCETO JIMIIh YaCTHRIM CITydai
KOHCTaHT, onucaHHbIX B [logpasmerne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPUHUMAETCS KaK CTPOKa

U IlepefaéTrcs Npoliefype npeoOpa3oBaHUs COCTABHOIO Tulla. IIpu 3TOM MoOXKeT IOTpeOoBaThCs SIBHO
yKasaThb THII, K KOToOpoMy OyneT IprBeneHa KOHCTaHTA.)

3HauYeHNS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHUPOBATh, UCITIOJIE3YAd CUMHTAKCHUC BHIPA2XKE€HU A ROW B
OOJBIIIMHCTBE CJIy4a€eB 3TO 3HAYHUTEJIbHO IIPOIIe, 9YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KakK IIPHU 3TOM
HEe Hy2KHO GeCIIOKOUTLCS O BJIOKEHHOCTH KaBbIueK. MEbI yYXKe O6CY}KHaHI/I 3TOT METO[O PpaHee:

RON' fuzzy dice', 42, 1.99)
RON' ', 42, NULL)

KmroueBoe citoBo ROW Ha caMoM fienne MOXKeT OBIThL Heo0s13aTeIbHEIM, €CJTH B BEIPaKeHUU ONPeHesITIOTCS
HECKOJIBKO I10JIel, TaK 4YTO 9Ty 3alIUCh MOXKHO YIIPOCTHUTH HO:

('fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTakcuc BrIpaxeHus RONOomee moapobHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. ObpaweHue K COCTaBHbIM TUNAM

Yto6Bl 06paTUTHCS K IIOII0 CTOJIOIIa COCTABHOTO TUIIA, ITOCJIE UMEHU CTOJI0Ia HyKHO JH0OaBUTH TOYKY
U uUM4d I0Jid, omo6HO TOMY, KaK yKal3blBaeTcs CToJbel 1mocjie uMeHHu Tabnuuwl. Ha camoM mene, aTu
oOpallleHusT HEOTIMYUMEI, TaK YTO 4acTO ObIBaeT HeoOXOOUMO MCIIOIb30BaTh CKOOKM, 4TOOB KOMaHaa
Onlla pal3oOpaHa IpaBUJIbHO. HampuMmep, MOXKHO IIONBITATHCS BHIOPATh IIOJNIE CTONOIla M3 TECTOBOMU
Tabmuisl on_hand TakuMm o6pa3oM:

SELECT item nane FROM on_hand WHERE item price > 9.99;

Ho ato He 6ymeT paboTaTh, TaK KaK cOryiacHo mpasuiiaM SQL umsi i t em3gechk BOCIIPUHUMAETCS KaK UMS
TabnuITkl, a He cTosbia B Tabmuile on_hand. IToaToMy 3TOT 3aIpoC HYKHO II€penucaTh Tak:

SELECT (item.nane FROM on_hand WHERE (item).price > 9.99;
60 yKa3aTh TakKXke U UM TabIuIL (HaopuMep, B 3alIpoce C MHOTUMH TabIuIlaMiu), IPUMEPHO TakK:
SELECT (on_hand.iten).name FROM on_hand WHERE (on_hand.item.price > 9.99;

B pesynbTaTte 06BEKT B CKOOKax GymeT IpaBUIbHO MHTEPIIPETUPOBAH KaK CCHUIKA Ha CTOJOeI i t em u3
KOTOPOTO BHIOMPAETCS IMOJIE.

IIpu BHIOOPKE MOJIA M3 3HAYEHHUS COCTABHOI'O THIIA TAaKXKe BO3MOXKHEBI MONOOHBIE CHHTAKCUYECKHE
Ka3ycel. Hampumep, 4TOOH BHIOpATh OOHO IIOJIe M3 pel3yiabTaTa (QYHKIIMH, BO3BpAIlAOIell COCTaBHOE
3HaYeHue, MoTpedyeTcss HalmIucaTh YTO-TO ITOJO0HOe:
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SELECT (my_func(...)).field FROM ...

Be3 momoIHUTEeNbBHBEIX CKOOOK B 9TOM 3aIIpoce MPOHU30MOET CHHTaKCHUYecKas OINOKa.

CoenmasibHOE UM IO * O3HaA4dYaeT «BCe IOsg»; IogpodHee 00 3TOM paccKal3blBaeTCcsd B
I[Togpa3zpene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxe IIpUBEOEHEI IIPHMMEPEI IIPABUJIBHBIX KOMaAH[O moOaBJIeHUsT W M3MEHEeHUs 3HAaYeHHH COCTaBHBIX
CTONOIIOB. HepBbIe KOMaHIOBI UTINIIOCTPUPYIOT moOaBlieHUEe WU U3MEHEHUEe BCETo CTobIa:

| NSERT | NTO nmyt ab (conpl ex_col) VALUES((1.1,2.2));

UPDATE nytab SET conplex_col = RON1.1,2.2) WHERE .. .;

B mepBoM mpuMepe OmyllleHO KifoueBoe CI0Bo RON a BO BTOPOM OHO €CTh; IIPHUCYTCTBOBAThH WU
OTCYTCTBOBATb OHO MOXKET B 000UX CIIydasx.

MEI MOKeM M3MEHUTH TakKXKe OTAe/IbHOe I10JIe COCTaBHOI'0 CTOJIOA:

UPDATE nytab SET conplex_col.r = (conplex_col).r + 1 WHERE .. .;

3aMeTbTe, YTO IIPU 3TOM He HYKHO (M Ha caMoM [iejie Jaxke Heslb3s1) 3aKJIIo4aTh B CKOOKY UMs CTONOIIa,
crnepyrolee cpa3y 3a InpennoxeHrueM SET, HO B CCHIJIKE Ha TOT e CTOoI0eIl B BEIpaXKeHUHU, HaXOAIIeMCs
110 ITPaBYIO CTOPOHY 3HaKa paBEeHCTBa, CKOOKU 00sg3aTeIbHHL.

W MBI TAaKKe MOXKeM yKa3aTh II0JI B Ka4eCTBe eIl KoMaHAHE! | NSERT:

| NSERT | NTO nytab (conplex_col.r, conmplex_col.i) VALUES(1l.1l, 2.2);

Ecnu mipu 9TOM MH He YKaxKeM 3Ha4YeHUs [JIs BCeX IT0Jjiel cTon0IIa, OCTABIINECS IO OyOyT 3aIl0THEeHE
3HaueHusMu NULL.

8.16.5. Mcnonb3oBaHUe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBEIMH THUIIAMU B 3allpoCaX CBA3aHEI ocoOnIie IIpaBUJla CMHTAKCHCa U IIOBEOEHUE. k! IIpaBHUJIa
06p83y10T II0JIe3HbI€ KOHCTPYKIIMHU, HO OHU MOT'YT OBITE HEeO4YEeBUOHBEIMH, €CJIX HEe IIOHNMATh CTOAILIYIO 3a
HUMHU JIOTHUKY.

B Postgres Pro cchiika Ha uMsI TaOMHUIEL (M/TH €€ IICEeBOOHHM) B 3aIlpOCe II0 CYTH SIBJISIETCS CCBHIIKOM
Ha COCTaBHOe 3HaYeHHEe TeKYIIeH CTPOKH B 3TOM Tabmuile. HampumMmep, uMmest Tabmuiy i nventory_item
IMOKa3aHHYIO BEHIIIIE, MBI MOZKEM HaITHCaTh:

SELECT ¢ FROM i nventory_ item c;

9TOT 3ampocC BEIIAET OOUH CTOJIOEI] C COCTABHLIM 3HAYEHUEM, U €T0 Pe3yJIbTaT MOXKET ObITh TAKUM:

("fuzzy dice", 42,1.99)
(1 row

3aMeThTe, OOHAKO, UTO IIPOCTHIE KMEHAa COIIOCTAaBJIAIOTCA CHa4dYajla C MMEeHaMU CTOJIOIIOB, ¥ TOJILKO IIOTOM
C UMeHaMH TaOJull, TaK YTO TaKOu PEe3yNbTaT II0JIy4YaeTCs TOJIBKO IIOTOMY, 9YTO B TabIuIax 3allpocCa He
0Ka3aJIioCh CTOJIOIa C UMEHEM C.

OOBIYHYIO 3allMCh IOJTHOTO MMEHU CTOJIOA BUOQ ###H #H###H##H. #i# H#H###### MOXKHO TOHMMATh KaK
npuMeHeHHe BBIOOpaA IOJIT K COCTAaBHOMY 3HAUYEHHUIO TeKylled cTpoku Tabmuibl. (M3 coobpaxkeHui
9 HEeKTUBHOCTY Ha caMOM [eJjie 3TO peain30BaHoO MIO-APYTroMy.)

Korpga mMbl nuiiem

SELECT c.* FROM inventory itemc;
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TO, COTJIaCHO cTaHmapTy SQL, MBI HOXKHEI IIOJYYUTh COOEPKUMOe TaOIUIIEl, PAa3BEPHYTOE B OTHEIbHEIE
CTOJIOLIHI:

nane | supplier_id | price
____________ e
fuzzy dice | 42 | 1.99
(1 row

KaxK C 3alpocom
SELECT c. name, c.supplier_id, c.price FROMinventory_ item c;

Postgres Pro mpuMeHsieT TaKoe pa3BEPTHIBAHUE [JIsI JIIOOBIX BRIPAXKEHUM C COCTABHEIMU 3HAUYEHUSIMHU,
XOTSI KaK ITOKa3aHO BHIIIE, HEOOXOMUMO 3aK/IIOYUTh B CKOOKM 3Ha4YeHHE, K KOTOPOMY IIPUMEHSeTCS . *,
€CJI¥ TOJIBKO 9TO He mpocTtoe uMs TaOmuikl. Hampumep, ecnu nyfunc() — QyHKIUSA, BO3BpaIlaiomas
COCTaBHOM THII CO CTOIOLIAMH a, b ¥ ¢, TO 3TH [Ba 3alpoca BHIOAOyT OOUHAKOBEIM PEe3yIbTarT:

SELECT (nmyfunc(x)).* FROM sone_t abl e;
SELECT (myfunc(x)).a, (myfunc(x)).b, (nyfunc(x)).c FROM sone_tabl e;

IToocka3ka

Postgres Pro ocyiiecTBisieT pa3BEPTHBaHHE CTOJIONOB (haKTHUYECKHU IIepPeBos IEPBYI0 GOopMy BO
BTOpPYyI0. TakuMm oOpa3omM, B maHHOM mpuMepe nyf unc() OymeT BEI3HIBATLCS TPH pa3a s KaXKIou
CTPOKM M C OTHUM, M C IPYTUM CHHTaKCUCOM. Ecimu 3To moporocrosimiasi GyHKIIMS, U Bbl XOTUTE
n30ezKaThb JIUITHUX BEI30BOB, MOXKHO MCIIOJIb30BaTh TaKOM 3aIIpoC:

SELECT m* FROM sone_tabl e, LATERAL nyfunc(x) AS m

Pasmerienue BrI30Ba GYHKIMY B 971eMeHTe FROMLATERAL rapaHTUPYET, YTO OHa OyIeT BEI3LIBATLCSA
OJIsl CTPOKU He Ooyiee ogHOTO pa3a. KOHCTPYKIIMS m * Tak Ke pa3BopauuBaeTcsa B ma, mb,
m ¢, HO TeIlepb 9TU IIepeMeHHBIe IIPOCTO CCHLIIAIOTCS Ha BEIXOOHBIE 3HaueHUs FROM (Kmrouesoe
cnoBo LATERAL 3miech IBIsIeTCS He0o0s13aTENbHBIM, HO MBI 10OABUJIN €r0, YTOOHI MOAYEPKHYTh, YTO
dyHkIMA TONTy4UaeT X u3 some_t abl e.)

3amnuch #H#HHHHHHTHT_ T, * TPUBOOUT K TaKOMY Pa3BEPTHIBAHUIO CTOJIOIIOB, KOTAa OHa GUTYPUPYET
Ha BEPXHEM ypOBHE BHIXOOHOTO cnucka SELECT, B ciucke RETURNI NG komaH[ | NSERT/UPDATE/DELETE, B
#tp#### VALUES UJIM B KOHCTPYKTOPE CTPOKU. Bo BCcex OApyrux KOHTeKCTaxX (BKJo4Yas BJIOKEHHEBIE
B OOHY M3 3TUX KOHCTPYKIMI), moOaBJeHHE .* K COCTAaBHOMY 3HAYEHHWIO HE MEHSET 3TO 3HaudeHWHe,
TaK KakK 3TO BOCHPUHUMAETCS KaK «BCE CTOJIOIBI» M IIO3TOMY BEIIAETCS TO K€ COCTAaBHOE 3HAYEHUeE.
Hamnpuwmep, ecnu ¢pyHKOusa sonef unc() IpHHMMaeT B Ka4eCTBe apryMeHTa COCTaBHOe 3HaudYeHUe, 3THU
3aIlpOChHl PABHOCUJIBLHEL:

SELECT sonefunc(c.*) FROM inventory item c;
SELECT sonefunc(c) FROMinventory_item c;

B o6oux ciydasx TeKylasi CTpoKa TabJIMIIH i nvent ory_i t emmnepenaéTcs GyHKIUU KaK OOUH apTyMeHT
C COCTABHBIM 3HaYeHHeM. M XOTs OOIMOJHEHHEe . * B 9THX CIy4Yasx He MrpaeT POJIH, UCIOIb30BaTh €T0
CYHMTAETCS XOPOIINM CTHJIEM, TaK KaK 3TO SICHO YKa3bIBaeT Ha MCIIOIb30BaHWE COCTABHOTO 3HAYEHUs. B
YaCTHOCTH aHAJIHM3aTOP 3alpoca BOCIPUMET C B 3AMHUCH C. * KaK CCHIJIKY Ha UMSI VJIK IICEBOOHUM TaOIHIIEI,
a He UMs CTOJI0IIa, 4TO n36aBIsIeT OT HEOJHO3HAYHOCTH; TOTHa Kak 0e3 . * HesCHO, O3HAYaeT JIU C UM
TaOIUITEI UIKM UMsI CTOJIOIA, ¥ Ha CaMOM [ejie IIPXU HalIMYHUH CTOJIOIa ¢ uMeHeM ¢ OymeT BeIOpaHo BTOpoe
MIPOYTEHHE.

OTy KOHLEIIUIO IeMOHCTPUPYET U CIeAYIOIINY IPUMeED, BCe 3alIPOCH B KOTOPOM OEeNCTBYIOT OOUHAKOBO:

SELECT * FROM inventory_ item c ORDER BY c;
SELECT * FROM inventory_ itemc ORDER BY c.*;
SELECT * FROM inventory_ item c ORDER BY RONcC. *);

Bce atu mpemmoxkeHussi ORDER BY ofpalatoTcs K COCTAaBHOMY 3HAYEHHIO CTPOKH, BCJIEOCTBHUE UETO
CTPOKHU COPTUPYIOTCA IO IIpaBujiaM, onucaHHbIM B [logpa3mene 9.23.6. OgHako, ecnu Bi nventory_item
COEePKUTCSI CTONOeIl ¢ MMEeHeM C, MEepPBBHIH 3ampoc OydeT OTIMYaThbCs OT OPYTHUX, TaK KakK B HEM
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BEITIOJTHUTCA COPTHPOBKaA TOJIBKO IIO OAaHHOMY CTOJ'I6I_Iy. C moka3aHHBIMU BBHIIIIE UMeHaMM CTOJ'I6I_[OB
IIPpegbpIIyIIuM 3alIPpOCaM TAaK2Ke€ PABHO3HAYHEI CIIEOYIOIIHNEe:

SELECT * FROM inventory_item c ORDER BY RONc. nane, c.supplier_id, c.price);
SELECT * FROM inventory_ itemc ORDER BY (c.nane, c.supplier_id, c.price);

(B mociegHeM ciydae MCIOJIb3yeTCss KOHCTPYKTOP CTPOKH, B KOTOPOM OIYIIIEHO KII0UYeBoe CII0BO ROW)

Ipyrassi ocoGEeHHOCTh CHHTAKCHCa, CBSI3aHHAS C COCTABHBIMH 3HAYEHUSMH, COCTOUT B TOM, YTO MEI
MO2KeM HUCIIOIb30BaTh (PYHKUUOHA/NbHYIO 3aNUCH IS U3BJIEYEHUS IIOJISI COCTaBHOI'O 3HaYEeHHU. DTO JIETKO
MOXKHO OOBSICHUTE TEM, UTO 3IAIINCU H####( #E#H#H##H) U #######. #### B3auMo3aMeHsieMEl. Hampumep,
CIenyiolIre 3alpoCchl paBHO3HAYHHI:

SELECT c. name FROM i nventory_item c WHERE c. price > 1000;
SELECT nane(c) FROM inventory_itemc WHERE price(c) > 1000;

Bomnee Toro, ecnm Y HaC eCThb (bYHKHI/IH, IIPUHUMAOIIasd OOWH apPryMeHT COCTABHOI'O THIIAQ, MBI MOZXKEM
BBLI3BATh €€ B 10001 3amucu. Bce aTu 3allIPOCEI PABHOCHUIIBHEI:

SELECT sonefunc(c) FROMinventory itemc;
SELECT sonefunc(c.*) FROM inventory_ item c;
SELECT c. somefunc FROM i nventory_item c;

JTa paBHO3HAYHOCTL 3ANKUCH C IoleM ¥ (QYHKIMOHAIBHON 3alKuCH II03BOJISEeT MCIOIb30BaTh C
COCTAaBHLHIMH THIIAMKA (YHKIIMH, Peau3yIoIIue «BBIYKUCISEeMbIe IOJsS». [IpH 3TOM MIPUIOXKEHHIO,
KCIIONL3YIOIEeMY ITOCTIeQHUN U3 IPeObIAyIIuX 3allPOCOB, He HYKHO 3HATh, 4YTO PaKTHYeCcKH somef unc —
He HaCTOSLIUHN CTOoJI0ell TaOIUIILL.

IToogcka3ka

YuuTEIBas Takoe moBemeHune, OymeT HepasyMHO daBaTh GYHKIIMY, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOT'O THUIIa, TO K€ MM, YTO M OOHOMY K3 IIOJIed JaHHOT'O COCTABHOTO THIIa. B cmydae
HEOOHO3HAYHOCTH IIPOYTEHHE HMMEHM II0oNii OymeT BHIOPAHO IIPKM KMCIOJIF30BAHWUM CHHTAKCHCaA
obpalieHus K IIONI0, a MPOYTEeHHEe MMeHH (YHKINU — €CIH HCIIOIb3yeTCs CHHTAKCHC BBI30Ba
dbyukimu. Ogaako B PostgreSQL mo 11 Bepcuu Bcerga BEIOMPAJIOCh IPOYTEHUE UMEHHU II0JIsI, €CIIN
TOIBKO CUHTAKCHC BBI30Ba HE MOATAIKNBAJ K TPOUYTEHUIO UMEeHU QYHKIUHA. YTOOB MPUHYIUTEIEHO
BHIOpPATh IMPOYTEHHE UMEHH (PYyHKIIWH, B IPEOBLIOYIIUX BEPCHSX HAOO OBIJIO OOMOJIHUTH 3TO MMS
CXEeMOM, TO €CTb HAIIUCATD #H####. H#Htf i ( #HHHHHAHY  HHHHRHIH) |

8.16.6. CMUHTAKCUC BBOAUMbBIX U BbIBOOUMMbIX 3HAYE€HUMU COCTABHOIo
TMNAa

BHelrHee TEKCTOBOe TMIpedCTaBJIeHME COCTABHOTO 3HAYEHUS COCTOUT M3 3alHuCHU 3JIeMEHTOB,
UHTEPIPETUPYEMEIX II0 IIPpaBMUIaM BBOIA/BhIBOMAA [JISI COOTBETCTBYIOIIMX TUIIOB IIOJIEM, M 0POPMIIEHUS
CTPYKTYpPBI cocTaBHOro tuma. OdopmMmiieHHe COCTOUT M3 KPYIIIBIX CKOOOK (( M )) OKPYyKaloIUX BCE
3HAYEeHWe, U 3aIATHX (, ) MeXKIy ero ajgeMeHTaMu. [IpoOenbHbIe CUMBOJIEI BHE CKOOOK UTHOPUPYIOTCS,
HO BHYTPU OHH CYMUTAIOTCS YaCThI0 COOTBETCTBYIOWIETO 3JIeMEeHTa M MOTYT YVYUTHIBATBCSA WU He
YYUTHIBATHCS B 3aBUCUMOCTH OT HPABUI ITpeoOpa30BaHUsI BBOOUMBIX TaHHBIX [JIsI THUIIA 9TOTO 3JIEMEHTaA.
Hampumep, B 3anucu:

" 42)"

mpobenkl OyOyT UTHOPUPOBATHCS, €CJIM COOTBETCTBYIOIIEE II0JIe HMMeeT IEeOYMCIEeHHBIM THUII, HO He
TEKCTOBBIH.

Kak OrI710 mOKa3aHO paHee, 3alMCHIBAs COCTaBHOE 3Ha4YeHWe, TI000M ero 3JieMeHT MOXKHO 3aKJIIOYUTh
B KaBBIYKH. DTO HYXMCHO MHernaTh, eciau npu pa3bope 3Toro 3HaueHUsT 06e3 KaBbHYEK BO3MOXKHA
HeOomHO3Ha4yHOCTh. HampuMep, B KaBIYKM HY2KHO 3aKJII0YaTh 9JIEMEHTHI, COfepKalye CKOOKY, KaBbIYKY,
3ansATyI0 UIH 00paTHYIO KOCYI0 4epTy. YToOBl BKIIIOYHUTH B IIOJI€ COCTAaBHOI'O 3HAYEHMS, 3aKII0YEHHOE
B KaBHIYKM, TaKMe CUMBOJIE, KaK KaBBIYKM WM OoOpaTHas Kocas 4epTa, Iepen HUMU HYKHO OOOABUTH
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o6paTHyI0 Kocyio uepTy. (Kpome Toro, mpomy6nupoBaHHBIE KABEIUYKY B 3HAYEHUHU HOJISI, 3aKJTIOYEHHOTO B
KaBBIYKHY, BOCHPUHUMAIOTCS KaK OOUHapPHLIE, Togo0HOo anmoctpodam B ctpokax SQL.) C gpyroi CTOPOHEI,
MOKHO 000U THCEH 6€3 KaBHYEK, 3aIIUTUB BCE CUMBOJIBI B TAHHKIX, KOTOPEIE MOTYT OBITh BOCIPUHSITH KakK
YacTh CHHTAKCHCAa COCTABHOTO 3HAUYEHHUS, C IIOMOIIBIO CIIELTIOCIET0OBATEIBHOCTEN.

3Hayenme NULL B 3TOM 3aluCcU IIPEACTABASETCA IIYCTHIM MeCTOM (Korja MeXKOy 3alsAThbIMU WU
CKOOKaMH1 HeT HUKAaKUX CUMBOJIOB). UTOOR BBECTH UMEHHO IIyCTYI0 CTPOKY, a He NULL, Hy>KHO HaIl1“caTh

OYHKITMS BBEIBOIA COCTABHOTO 3HAYEHUS 3aK/l04YaeT 3HAYeHWs TOojed B KaBLIYKH, €CHIH OHU
MIPENCTaBIISAIOT COOO0M IMyCThIEe CTPOKH, THO0 cogepzKaT CKOOKH, 3amAThe, KaBbIYKY WX 00PaTHYIO KOCYIO
4yepTy, 1ub0 COCTOAT U3 OOHUX MP0o6esioB. (B mociemHeM ciydae MOXKHO 000UTHCH 6€3 KaBhIYEK, HO OHU
mobGaBsoTCA i ymoOouuTaeMocTu.) KaBbeiuky 1 oOpaTHasi Kocas 4epTa, 3aKIIYEHHbIE B 3HAYEHUS
TIOJIeH, ITPU BHIBOIE MYyOIUPYIOTCH.

IIpuMmeyanue

[TomruTe, uTo HanmucarnHasa SQL-kKoMaHpma OpeXpae BCEro HUHTEPIPETHPYETCS KaK TEKCTOBas
CTPOKa, a 3aTeM KakK COCTaBHOe 3HaueHUe. BciaencTBue 3TOTO YMCIO CUMBOJIOB 00paTHOM KOCOMU
YepTHI yIBauBaeTCs (€CJIM UCIIONIb3YIOTCSA CIIelIIocienoBaTeIbHOCTH). HanpuMep, 4TOGH BBECTU B
TI0JIe COCTAaBHOT'O CTO/I0IIAa 3HaYeHMe THlla t ext ¢ o6paTHOM KOCOM YepTO# U KaBbIYKaMM, KOMaHOy
HYyXHO OymeT 3anucarTh TakK:

INSERT ... VALUES (' ("\"\\")");

Cuaauasa 06paboTYHK CIIEIOCIeIOBaTEIbHOCTEH yIanseT OOUH YPOBEHb 00PaTHOM KOCOM YEePTHI,
TaK 4YTO aHA/IM3aTOp COCTaBHOTO 3Ha4YeHH IojydaeT Ha Bxom ("\"\\"). B cBowo ouepenp, OH
repengaéT 3Ty CTPOKY IIPOIleoype BBOa 3HaYEeHUs TuIla t ext , roe oHa mpeobpas3yiorcs B "\ . (Eciu
ObI MBI paboTalK C TUIIOM OAHHBIX, TPOIIEIypa BBOOAa KOTOPOTO TaKKe NHTEePIIPeTUPyeT 00paTHYIO
KOCYIO 4epTy 0coObIM 06pa3oM, HampuMep byt ea, HamMm MOrI0 ObI TOHAHOOUTHCS Y2Ke BOCEMBb TaKHX
CHMBOJIOB, YTOOBI COXPAHUTDL 3TOT CHMBOJI B II0OJIE COCTABHOTO 3HaYeHus.) Bo n3bexkaHue Takoro
oyOGIMpPOBAHUS CIEIICUMBOJIOB CTPOKHM MOXKHO 3aKJII04YaTh B mosnapsl (cM. [Togpasmen 4.1.2.4).

ITogcka3ka

3anucheIBaTh COCTaBHHIE 3HauYeHUs B KoMmaHOmax SQL dYacTto OriBaeT ymoOHee C IIOMOIIIBIO
KOHCTpPYKTOpa RON B RONOoTHOeNnbHEIE 3HAYEHUS 9JIEMEHTOB 3aIllMCHIBAIOTCS TaK XKe, KaK eClu OBl
OHU He OBITM YIeHaMU COCTAaBHOI'O BEIPaXKEHHUSI.

8.17. Anana3oHHbIEe TUMbI

J:[I/IaHa3OHHbIe TUIIBI IIPEOCTaBJIAIOT ITHUAIIa30HEBI 3HAYEeHUH HEeKOTOpPOoro Tulla OJaHHEBEIX (OH TaKXKe
Ha3BIBaeTCd nodmunom puamasoHa). Hampumep, Owamal3oH THUIIA tinestanp MOXKeT IPencTaBlIATh
BPEMEHHOM MHTEPBAJI, KOTAa 3ape3epBUPOBaH 3aJjl 3acefaHuil. B jaHHOM ciiyyae TUIIOM AaHHBIX OymeT
t srange (cokpamenue oT «timestamp range»), a momTumom — ti nestanp. ITogTun monkKeH OBITH
IIOJTHOCTBIO YIIOPAOOYHUBAEMEBIM, YTOOBI MOXKHO OBIIIO OOHO3HAYHO OIIPEeAeJInTh, '€ HaXOOUTCA 3Ha4YeHue
110 OTHOUIEHUIO K QUAIla30HY: BHYTPH, OO UJIM IIOCJIe HETO.

[Iuama30HHbIE TUOH MOJIE3HBI TEM, YTO ITO3BOJISIOT IPEACTABUTh MHOXXECTBO BO3MOXKHBIX 3HAYEHUH B
OOHOM CTPYKType MaHHBIX ¥ YETKO BHIPA3UTDh TaKue IIOHSITHUS, KakK IlepeceueHne quana3oHoB. Haubonee
OYEBUOHBIN BapHaHT UX MCIIOIb30BAaHUS — IIPUMEHSTDH OUAIla30HBI JaThl ¥ BPEeMEHU OJII COCTaBJIEHUS
pacircaHus, HO TaKKe ITOJIe3HBIMU MOTYT OKa3aThCs AUala30HH [IeH, HHTePBaIbl U3MEePEeHUH U T. .

8.17.1. BcTpoeHHble aMana3oHHbIe TUMNbI

Postgres Pro umeert cnepnyiomue BCTPOEHHEIE OUATIA30HHEBIE TUIIHL:
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* int4range — guara3o0H IIOATHUIIA i nt eger

* int8range — guana3oH noxgruna bi gi nt

* nunr ange — guana3O0H IIOATHUIIA huneri c

* tsrange — guamna3oH moATtunati nestanp w thout tine zone
* tstzrange — gmara30H nmoATUmati mestanp with time zone
e dat erange — guamna3oH nofaruna dat e

IToMuMO 3TOTO, BEI MOKETe OIIPenesiTh COOCTBEeHHEIE THUIIEL; MompoOHee 3To onucano B CREATE TYPE.

8.17.2. NMNpumMepsbl

CREATE TABLE reservation (roomint, during tsrange);
| NSERT | NTO reservati on VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

- - HH#HHHHY
SELECT i nt4range(10, 20) @ 3;

- - HERRHHHTTT
SELECT nunrange(11.1, 22.2) && nunrange(20.0, 30.0);

- - HURRHHE SRR SRR
SELECT upper (i nt 8range(15, 25));

- - HURRHHHHT BT
SELECT i nt4range(10, 20) * intd4range(15, 25);

- - HERRHHH B TR HHHTRE?
SELECT i senpty(nunrange(1, 5));

ITonmHBIM CIMCOK OIIepPaTOpPOB M (QYHKIMH, NMpeaHa3HAYEeHHBIX OJIS OUalla30HHBIX TUIIOB, MPUBEIEH B
Taonuie 9.50 u Tabmaume 9.51.

8.17.3. BKnoyeHMe n UCKJIIoYeHUe rpaHumy

JIro60 HGHYCTOﬁ OUalla30H MMeEeT OBe I'PaHMIbI, BEPXHIOIO M HUXKHIOIO, U BKJIIOYa€T BCE TOUYKH MEXKOY
S5TUMM 3HaYeHUSIMU. B Hero TakzkKe MOXKET BXOOUTL TOYKA, JiexKallas Ha I'paHHUIlEe, €CJIn OHalla30H
BKJIIO4Ya€eT 3Ty I'PaHHUILY. 41 HaO60pOT, €C/IM OUalla30H He BKJIII0YAeT I'PaHUIy, CHUTAETCsdA, YTO TOYKa,
nezKalmias Ha 9TOHu I'PaHuUIle, B HEro He BXOOMT.

B TekcTOBOM 3amMCcH [Ouamna3oHa BKIIIOYEHHE HUXKHEeH T'PaHuIlbl 0003HAadYaeTCss CHMBOJIOM «[», a
UCKIIOYEeHNEeM — CUMBOJIOM «(». s BepxHe#W TI'paHUIEl BKIIOUYeHHe 0003HAYaeTCs aHallOTHYHO,
CHUMBOJIOM «] », a UCKJTIOUeHHe — CUMBOJIOM «) ». (ITompo6GHee 3T0 omucaHo B [Tompasmerne 8.17.5.)

71 TpoBepKM, BKIIOYAETCS JIM HUXKHSASA UU BEPXHSAS IPaHUIla B AUaNa30H, IpegHa3HadyeHb QYHKINU
| ower _i nc 1 upper _i nc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKoOHe4YHblIe) aMana3oHbl

HuxxHIOI0 TrpaHUlly Ouala3oHa MOXKHO OIYCTUTh M ONpPedesiuTh TEM CaMbIM AUalla30H, BKIIIOYAIOIIUHN
BCe 3HaAYeHWs, JexKallie HHUXKe BepxHeH rpaHuikl, Hanpumep: (, 3]. ITomoOHBIM 06pa3oM, eciau
He OIpefneuThb BEPXHIOIO TIpaHMUIly, B AUAlla30H BOUOYT BCe 3HAYEHMS, JeXalllue BBIIle HUXKHENR
rpanuiiel. Eciim Ke omyllleHa W HUXKHSISI, ¥ BEPXHSS T'PAHUIL, TAaKOM [Ouamna3oH OymeT BKIIIOYATh
BCe BO3MOXKHEBIE 3HAYEHMSI CBOEro IOATHUIIA. YKa3aHMe OTCYTCTBYIOLIEN TpaHUIIEI KaK BKJIIOYAaeMOU B
OWala30H aBTOMaTHYeCKH IIpeoOpas3yeTcss B HMCKIIIOYaloIee; Hampumep, [, ] mpeobpasyercs B ().
Mo2KHO BOCIPHHMMATH OTCYTCTBYIOIIHE 3HAUEHWS KaK IJIIOC/MUHYC GECKOHEYHOCTh, HO BCE XKe 3TO
oco0Oble 3HAYEHUS OWAMIa30HHOTO THUIIA, KOTOPHIE OXBATHIBAIOT M BO3MOXKHBIE [JIsT MOATHIA 3HAYEHUS
TLTIOC/MUHYC OECKOHEUHOCTb.
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8

[nst mopgTWUIIOB, B KOTOPBIX €CTh IOHATHE «OECKOHEYHOCTb», infinity MOXKET HCIOIb30BATHCS B
KadeCTBe IBHOTO 3HAYEeHUs rpaHuilbl. [Ipu sTOM, HamipuMep, B AuanaloH [ t oday, i nfini ty) c mogTumom
ti mest anp He 6yOeT BXOOUTH CIienabHOe 3HaYeHue i nf i ni t y JaHHOT0 mOATHUIIA, OMHAKO 3TO 3HAYEHUE
OyneT BXOOUTH B AuanasoH [t oday, i nfinity], Kak u B guanasoHsl [ t oday, ) u [today,].

IIpoBepuTh, OmpeneneHa JIn BEPXHSIS WU HUXKHSISA I'PaHUIAQ, MOXKHO C TOMOIILI0 QyHKINY | ower i nf u
upper _i nf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOA AMana3oHOB
BBOJII/IMOG 3HA4YEeHHe OUalla30Ha OO0JIZKHO 3allUChIBATHCA B O)IHOfI U3 CIIeOYyIIIuX (I)OpM:

( HAHHHE- HHAHTH, HHEHRH - HHHRHH)
(HAHHH- HHAHHH, $HAEFHE- $HEH T
[ #AH#H- HHAHRH, HHEHRH - R
[ #AHH#H- HHAHHE, $HEFHE - $HEH T
enpty

Tun ckobok (KBagpaTHEIe WMIIM KPYTJIble) OlIpedeliseT, BKII0YAIOTCSA JIU B Auala30H COOTBETCTBYIOIINE
TpaHUILl, KaK OIMCAHO BHIIIE. 3aMeTbTe, UYTO IIOCIemHss (GopMa COZEepKUT TOJBKO CJIOBO enpty u
onpefesseT IyCTOW AUana30H (Auana3oH, He comepxKalllui TO4YEeK).

3OecCh #it##t##H- #itH#### MOXKeT OBITh CTPOKOM C OONYCTUMBLIM 3HAaYEHHWEM MHONTHUNA WU OBITH ITYCTOM
(Torma mmamal3oH OymeT 6e3 HHUXKHEU TPaHUIB]). AHATIOTUYHO, #######- ####### MOXKeT 3amaBaThCs
OOHUM W3 3HAYEHUM MONTHUIA UK ObITh HEOIIpeaeTIEHHOM (IIyCTOw).

JIroboe 3HauveHWEe [OUana30Ha MOXKHO 3aKIIYUTh B KaBHUKU ("). A ecnM 3HAYEHHWE COOEPKUT
KpPYyTJIble WM KBaJpaTHBIE CKOOKM, 3amsiThle, KABLIYKKU WX OOpPATHYIO KOCYI0 YEpTY, UCIOIb30BaTh
KaBBIYKKA HEOOXO0OMMO, YTOOBI 3TH CHMBOJIEI HE PACCMATPHUBAINCh KAK YaCTh CHHTAKCHCA OHUAala30Ha.
YroOH BK/IIOYWTL B 3HAYEHMWE OUANA30HA, 3aKII0YEHHOE B KABLIYKM, TAKWE CUMBOJIB, KAaK KaBBIYKH
uinun obpaTHas Kocasl dyepTa, Iepel HUMHM HYXKHO Ho0aBUTH oOpaTHYI0 Kocyio 4depty. (Kpome Toro,
mpony6IMpoOBaHHLIE KaBEIYKY B 3HAUYEHUH AMATIa30HA, 3aKTI0YEHHOTO B KABBIYKY, BOCIIPUHUMAIOTCS KakK
omuHAapHBIE, TOmOOHO armocTpodaM B cTpokax SQL.) C opyroi CTOPOHBI, MO2KHO OO0MTHCEH 6€3 KaBhIYEK,
3alIUTUB BCE CUMBOJIEL B JAHHBIX, KOTOPEIE MOTYT OBITH BOCIIPUHSITHL KaK YaCTh CHHTAKCHCA OUAaNa30Ha,
C TIOMOIIBIO CHEIIoCcieqoBaTenbHOCTEH. YTOOR 3amaTh B KAaUeCTBE TI'PAHUILI IIYCTYIO0 CTPOKY, HYXKHO
BBECTH "", TAK KakK IIycTasl CTPoKa 6e3 KaBhUEeK OyIeT 03Ha4YaTh OTCYTCTBUE T'PAHUITHI.

HpOﬁeHLHBIe CHUMBOIJIEI OO U IIOCJI€ OIIpEeOeJIEeHUud Nrualla30Ha UTHOPUPYIOTCA, HO KOIDda OHU IIPUCYTCTBYIOT
BHYTPH CK060K, OHHU BOCIIPMHUMAIOTCA KaK 9aCTh 3HAYEHUA BerHefI WJIN HUXKHEH T'PaHUILIBL. (XoTs oHHM
MOTI'YT TaK2XK€ UTHOPHUPOBATHECA B 3aBUCHUMOCTHU OT IIOOTHUIIA JuarasoHa.)

IIpumMeuyaHnue

OTH IIpaBuila OYEeHb IMOXOXKM Ha IIpaBujia 3aldWCH 3HAYEHWUW OIS II0JIed COCTaBHBLIX THIIOB.
IomomHUTENbHBIE 3aMeYaHnsl NpuBefdeHks B [logpasnerne 8.16.6.

[Tpumepsr:

- - H BRHHHEHE BEHEHERRE 3, H#E BHHHHHRRREE T # SRR S HRRRE BT S
SELECT '[3,7)'::intdrange;

- - H OBRHHHHHHE BE HHHHRREEEYE 3 # T, ## SREHHEHERE D HRREE BT S
SELECT ' (3,7)'::intdrange;

- - H HHBHBHAR HEHBHARHBE BHARHE HBHE HEHHBHAR 4

SELECT '[4,4]'::intdrange;

- - HHARHHH HE BT ST B (BRI SRR BT BT
--  ## 'enpty')

SELECT '[4,4)'::intd4range;

173



Tunel JaHHBIX

8.17.6. KoHCcTpyupoBaHue Auana3oHOB

71 KaXkKgoro Aualla30HHOTO THIIa olpefelfieHa (QyHKUMSA KOHCTPYKTOpa, MMeIollas TO K€ MM, 4YTO
¥ OAHHBIM Tumn. MCIOnIb30BaTh 3TOT KOHCTPYKTOP OOBIYHO ymoOHee, YeM 3alKUCHBATh TEKCTOBYIO
KOHCTaHTY OHalla30Ha, TakK Kak 3TO n30aBiseT OT TOTPEeOHOCTH B OIOTHUTEIILHLIX KaBhIYKaxX. OyHKITUS
KOHCTPYKTOpPa MOXKeT IIPpUHMMAaTh OBa WU TPHU HNapaMeTpa. BapuaHT C AByMS mapaMeTpaMU CO3HaeT
OVamna30H B CTaHOApTHOU (GopMe (HUXKHSSA I'paHHIla BKIIOUAETCS, BEPXHAS HMCKIIIOYAETCs), Torga Kak
IJIsl BapHaHTa C TpeMs IlapaMeTpaMU BKIIIOUeHNe TPaHUIl OIIpefesisaeTcsa TPeTbUM NapaMeTpoM. TpeTuit
mapaMeTp OOJIZKEH coOepzKaTh OOHY U3 CTPOK: «() », «(]», «[) » unu «[ | ». Hanpumep:

- - B BEHHE HEHHE HHEHE,  HEHHEE HEHEE # SRR HEHHE,  HEE R R
- - HAHHHHBHH] HHEHR T HRH T
SELECT nunrange(1.0, 14.0, '(1');

- - HHHH HHAHHH SHHRHHE SR, SRR RE ).
SELECT nunrange(1.0, 14.0);

- - HURHR HHHHT BHHHHHEREREE (], #HE HERRHE HHARRERE HHERE TR #
- - HHHBHHHBHHHEE HEE, B BHH It 8range —#H# #HHBHHHBHE SHHRHHRE (B8 B |
SELECT int8range(1, 14, '(]1');

- - HHHBR HERHHE HHAR HRHHER fRRHRREH R NULL, #HSRHHTR TR TR
.- H BEHHHHHRR #H HERRE
SELECT nunrange( NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbLIX AUaNna3oOHOB

IOUCKpeTHBIM [OHalla30HOM CYHTAETCs [uamna30H, [ IOATHIIa KOTOPOT0 OIHO3HAYHO OIIpeesieéH
«ImIar», Kak HaIpuMep OIS TUIIOB i nteger u date. 3HaueHUS STUX OBYX TUIIOB MOXKHO Ha3BaThb
COCEeIHUMH, KOI'Tla MeXKy HUMU HeT HUKaKUX OPYTruX 3HadeHul. B HempeprIBHLIX AUalla30HaX, HAallpOTHUB,
Bcerga (MM IOYTH BCerfga) MOXKHO HaAWTHU eI€ OJHO 3HadeHMe MeX[Oy OByMs HaHHBIMU. Hampuwmep,
HeIIpepPHIBHBIM OHAlla30HOM OyIeT auaral30H C IOATUIIaMU NUMeri c ut i mest anp. (Xotsti mest anp umeeTt
OTPaHUYEHHYIO TOYHOCTh, TO ECTh TEOPETUYECKH OH SBIISAETCS OUCKPETHBIM, HO BCE Ke JIydIlle CUUTAaTh
ero HeIPepPLIBHEIM, TaK KakK Iar ero OOBIYHO He OIpPenesiéH.)

MOXHO TakXe CUMUTaTh AWUCKPETHBIM IOATHUI OUAla30Ha, B KOTOPOM YETKO OMPENesIeHBl MOHSTHUS
«CJIeNYIOIIero» U «IpenbAylero» sjeMeHTa [AJIs KaXKI0ro 3HaueHus1. Takue onpeneneHus: I03BOJISIOT
mpeo6pPa30BEIBATh TPAHUIILI AMANIa30HA W3 BKJIIOYAEMBIX B MCKITIOUYaeMble, BHIOMpAs CIEOyIOWIWN WU
TIPedbIAyIIui 3JIEMEHT BMECTO 3a[jaHHOTO 3HadyeHWs. Hampumep, muamal3oHBI [EOYUCIIEHHOTO THUIA
[4,8] u (3,9) OMUCHBAIOT OOHO W TO K€ MHOXXECTBO 3HAYEHWI; HO AJIs OMara30Ha MOATHIIA numeric
9TO He Tak.

Insg Tuma OUCKPETHOTO [OHuamnal30oHa OmnpenessieTcs (QYHKIUS KAHOHU3AUUU, YYUTHIBAIOIIAS pa3Mep
1ara OIS JaHHOTO TMOATHIA. 3afada 9Tod (QyHKIIMM — MpeoOpa30oBaTh PAaBHO3HAYHBIE OHATIA30HBI K
eMUHCTBEHHOMY IIPEeCTaBIeHNI0, B YaCTHOCTH HOPMa/IN30BaTh BKII0YaeMble U UCKITI0YaeMble TPaHUIIBL.
Ecnu QyHKIMS KaHOHU3alluK He oIpefelieHa, MUamna30Hbl C PAa3IUYHEIM OIpeaesieHueM OymyT Bceraa
CUYUTATHCS Pa3HBEIMU, MaXke KOT{a OHU Ha CaMOM [iejie MPeACTaBIISIOT OHO MHOXKEeCTBO 3HaUEHUH.

I BCTPOEHHBIX TUIOB i Nt 4r ange, i nt 8r ange u dat er ange KaHOHUYECKO€E ITPedCcTaBlIeHNue BKIII0OYaeT
HUKHIOIO TPAHUILY U He BKJIIOYAeT BEPXHIOIO; TO €CTh Aualla3oH IIPUBOOUTCS K BUAY [ ). OmHako OJis
HeCTaHOapTHBIX TUIIOB MOXKHO MCIIOJIb30BaTh U OPYTHUe COTIallleHus.

8.17.8. OnpepneneHve HOBbIX AMaNa3OHHbIX TUNOB

ITonv3oBaTenu MOT'YT OIIpeneidaTb CcOOCTBEHHEIE OHana30HHBIE TUIILI. 9TO MOXKET OBITH ITOJIE3HO, Korga
HY2KHO HCIIOJIb30BATh OUAIIA30HBI C IIOOTHUIIAMH, OJId KOTOPBIX HET BCTPOEHHBIX NUAIIA30HHBIX THUIIOB.
HaanMep, MOZKHO OIIPeneInTb HOBLIM THII OIHalla30Ha [OJjisg rmoxaTuia f | oat 8:

CREATE TYPE fl oatrange AS RANGE (
subtype = fl oat8,
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subtype_diff = fl oat8m
)

SELECT '[1.234, 5.678]"'::floatrange;

Taxk kaxk mmns f | oat 8 oCMBICTIEHHOE 3HAYEHME «IIara» He ompenesieHo, QYHKINST KaHOHU3AllMY B TaHHOM
IpuMepe He 3aaETcs.

Onpenem{;{ COOCTBEHHBIN OUaNa30HHBIN TUI, BBl TaKXKe MOXKETe BBIGpaTI: Opyrue rnmpaBujia COPTUPOBKHU
HUJIN KJIaCC OIIlepaTtopa B-nepeBa OJIsd €ero IMOOTHIIA, YTO ITO3BOJIUT M3MEHHUTH IMOPAHOOK 3HA4YEeHUM, OT
KOTOPOT'O 3aBUCHUT, KaKHWe€ 3HAYEHHU A IIOIIadaloT B 3aJaHHBIA OUAlla30H.

Ecnu mogtunm MOXKHO paccMaTpuBaTh KaK IOUCKDPETHEBIM, a He HEeIpPepHIBHHIYN, B KoMaHIOe CREATE
TYPE cremyeT TakXe 3amaTh DYHKUMIO ###########. DTONM QyHKIUU OymeT IepemaBaThCs 3HAYEHUE
Juana3oHa, a OHa OOJI)KHA BEePHYTh paBHO3HAYHOE 3Ha4YeHHue, HO, BO3MOXKHO, C APYTr¥UMU IpPaHUIllaMU U
dopmaTupoBanuem. [y OByX OMANa30HOB, IPENCTABIAIOIINX OOHO MHOXKECTBO 3HAa4YEeHUM, HAllpuMep,
eJ04YuCIeHHBle Auamna3oHe [1, 7] u [1, 8), QyHKIMS KaHOHHM3AIUM MOOJIXKHA BHIABaTh OOUH
pe3ynbTaTr. Kakoe MMEHHO OpenCcTaBlieHWe OymeT CYMTAThCS KAHOHWYECKUM, He MMeeT 3HaYeHUs
— rnaBHOe, YTOOBI OBa pABHO3HAYHBIX [Auana3oHa, OT(GOpPMAaTHPOBAHHBIX IIO-Pa3HOMY, BCermga
mpeo6pPa30BHBAJIUCE B OOHO 3HAYEHWE C OOWHAKOBEIM (opMaTupoBaHuWEM. [[OMHMO HCIPABIEHUS
dopmaTa BKIIOUAEMBIX/UCKIIIOUAaEeMEBIX T'PaHUI], QYHKIUA KaHOHM3AIIUM MOXKET OKPYIJIATH 3HAYEeHUS
TpaHUIl, eCjIU pa3Mep lIara IpeBHIIaeT TOYHOCTh XpaHeHUs noparuna. Hanpumep, B TUlle ouana3oHa
IJIs TIOOTHIIA t | MeSt anmp MOXKHO OIIPeNeNuTh pa3Mep Ilara, paBHEIN Yacy, Torga GyHKIUSA KaHOHU3auNu
moikHa OyOeT OKPYTJIMThH TPAHUIH, 3aJaHHbIEe, HATPUMEDP C TOYHOCTBHIO IO MUHYT, OO BMECTO 3TOTO
BBHIOATh OIIHNOKY.

IMTomumo 3TOTO, HAJIs JTIOO0Or0 AUATa30HHOTO THUIA, OPUEHTUPOBAHHOIO Ha HCIIOJIb30BaHUE C WHOEKCAaMU
GiST unu SP-GiST, monxkHa OHTH ONpeneNieHa pa3HUIlA 3HAUEHUH ITOATUIIOB, GyHKIuS subtype_diff.
(Uamekc cmoxkeT paborath u 6e3 subtype diff, HO B OOJBIIMHCTBE CIIydaeB 3TO OyOeT He Tak
abdekTrBHO.) JTa GYHKIUSA DPUHUMAaET Ha BXOI OBa 3HAUeHUS IOATUIIA U BO3BpaIlaeT UX Pa3HUIY
(T. e. X MuHyC Y) B 3HaueHuu Ttuna fl oat 8. B mokasaHHOM BEHIIle IIPUMEpPE MOXKET HCIOIb30BaThCH
dbyakumsa f | oat 8ni , ompegensonas HUXKEIEKAITYI0 peanu3aunio oOBYHOT0 OllepaTopa «MUHYC» OJIsS
Tuma float8, HO Oy OPYroro MOATHIIA MOTYT MOTPEOOBATHCSA HOIOJTHUTEJIbHBIE ITPeoOpa30BaHMS.
Unorma pnsti mpencTaBlieHUST Pa3HUIBI B YHCJIOBOM BuUOe TPebyeTcs eIé W TBOPYECKHU MOAXOI.
Oyukmus subt ype_di f f , HaCKOIBKO 3TO BO3MOIKHO, JOJI?KHA OBITH COTJIACOBaHa C IOPSIIKOM COPTUPOBKH,
BBITEKAIOINM U3 BEIOPAHHEBIX TPABUJI COPTUPOBKHU U KJlacCa OIEePaTopa; TO eCTh, €€ Pe3y/IbTaT OOJIXKEH
OBITH TIOJIOZKUTEIBHLIM, €CJIU COTJIACHO MOPSIAKY COPTUPOBKY MEPBHIM €€ apryMeHT 0O0JIbIlle BTOPOTO.

Emé opuH, He CTOJIbL TPUBUAJIBLHLIN TpuMep GyHKIMM subt ype_di ff:

CREATE FUNCTION time_subtype diff(x tine, y tine) RETURNS float8 AS
' SELECT EXTRACT(EPOCH FROM (x - y))' LANGUAGE sql STRICT | MMUTABLE;

CREATE TYPE tinmerange AS RANGE (
subtype = tine,
subtype diff = tine_subtype diff
)
SELECT '[11:10, 23:00]'::tinerange;

IHommoTHUTENbHBIE CBEeOEeHH!SI O CO3OAaHUN OUalla30HHBIX TUIOB MOXKHO HauTu B onucauuu CREATE TYPE.

8.17.9. MHpexkcauusn

I cTonb110B, UMEIOIINX MUalla30HHBIN THUI, MOXHO co3gaTh uHaekch GiST u SP-GiST. Hanpumep, Tak
co3maéTrcsa uHmekc GiST:

CREATE | NDEX reservation_idx ON reservation USING G ST (during);

Nrnekc GiST unm SP-GiST nmomoraeT yCKOPUTH 3allPOCHL CO CIIEOYIOMIUMU OlepaTtopamu: =, &&, <@ @,
<<, >>, -| -, & U &> (TOTOIHUTENLHO O HUX MOXKHO y3HaTh B Tabnuie 9.50.

175



Tunel JaHHBIX

KpOMe TOTO, OJIA TaKHUX CTOJ'I6I_IOB MOZKHO CO3[0aTh MHOEKCHEI Ha OCHOBE X€Illa " B—;:[epeBbeB. 15 UTHOEKCOB
TaKHX THUIIOB IIOJIE3€H IIO0O CYTH TOJIBKO OOWH OIIEPATOP OHAIla30HA — PABHO. HOpﬂHOK COPTHUPOBKH B-
OoepeBa oIIpenensaeTCcsa OiId 3Ha4YeHUHM Oualia3oHa COOTBETCTBYIWOIIMMH OIlepaTopaMu < M >, HO 3TOT
IIOPAOOK MO2XKET OBITH IIPOU3BOJIBHEIM ¥ OH HE O4YE€Hb BAaXK€H B PE€AaJIbHOM MHDeE. Honuep}KKa B-nepeBLeB
U Xelllel Oralla30HHBIMY TUIIaMU HY2KHaA B OCHOBHOM [JId COPTUPOBKHU U XEIIIXNPOBAHUSA IIPU BBIIIOJTHEHUHN
3allPOCOB, HO He OJId CO30aHHA CaMUX UHOEKCOB.

8.17.10. OrpaHuyeHua ona Anana3soHOB

Torma kKak [OJisi CKaJSIPHBLIX 3HAYEHUM €CTECTBEHHHIM orpaHuueHueM sBisieTcsi UNl QUE, oHO OOBIYHO
He TOAXOOWT [OJig Oualla30HHBIX TUMOOB. BMeCTO 3TOro dallle OKa3hIBalOTCS II0JIe3Hee OrpaHUYeHHUs-
ncknoderus (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHU4YeHUs II03BOJISIOT,
HalpUMep ONpPeHeNnuTh YCIIOBUE «HellepecedyeHusa» aguana3oHoB. Hanpumep:

CREATE TABLE reservation (
during tsrange,
EXCLUDE USI NG G ST (during WTH &&)
)
9To orpaHMYeHMNEe He MO3BOJIUT OJHOBPEMEHHO COXPAHUTL B TabJIMile HECKOJIBKO AUAIla30HOB, KOTOPHIE
HaKJIaObpIBalOTCA OPYT Ha Opyra:

| NSERT | NTO reservati on VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)');
I NSERT 0 1

| NSERT | NTO reservati on VALUES
(' [2010-01-01 14:45, 2010-01-01 15:45)');
HERHHH, BRI HHRR SRR AR HHRRR - B
"reservation_during _excl"
HtpHHH TS, #### (during) =(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
HERHHHHHARE # HHARR TR ### (during) =(["2010-01-01 11:30: 00", "2010-01-01
15: 00: 00"))

711 MakCMMabHOM THMOKOCTHM B OTPAaHMYEHUU-UCKIIOYEHUM MOXKHO COYETaTh NMPOCTHIE CKAaJIIPHBIE
TUIIBl JAHHBIX C OWalla30HaMW, MCHOOIb3ysd pacmupeHue btree_gi st. Hanpumep, ecnu btree_gi st
YCTaHOBJIEHO, CJIEOyIOIllee OrpaHMYeHne He OyaeT OOmyCKaTh IIepeceKalolluecs Auamna30HEB, TOJIBKO
€CJIU COBIIQalOT TaKxKe M HoMepa KOMHaT:

CREATE EXTENSI ON btree_gi st;
CREATE TABLE room reservation (
room t ext,
during tsrange,
EXCLUDE USING G ST (room WTH =, during WTH &&)

)

| NSERT | NTO room reservati on VALUES
("123A", '[2010-01-01 14:00, 2010-01-01 15:00)');
I NSERT 0 1

| NSERT | NTO room reservati on VALUES
("123A", '[2010-01-01 14:30, 2010-01-01 15:30)');

HiHHAE . HHHAHHHR R R HEHHE HHERHEE R - TR TR
"roomreservation_roomduring_excl"

HiHHAHHHARY . #### (room during)=(123A, [ 2010-01-01 14: 30: 00,
2010- 01- 01 15:30: 00 )) ###AH#H##HHH

# HH#HHHBHHHAS #A#H#E (room during) =(123A, ["2010-01-01 14:00: 00", "2010-01-01
15: 00: 00")).

| NSERT | NTO room reservati on VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)');

176



Tunel JaHHBIX

I NSERT 0 1

8.18. Tunbl BOMEHOB

IlomeH — TI0Ib30BaTENIbCKUY TUII JAaHHBEIX, OCHOBAHHEIU Ha OPYrOM Hudwesaedxcawem mune. OH MOXKET
OBITH OIIPELEJIEH C YCIIOBUSIMH, OTPAaHUYMBAIOIIUMY MHOXKECTBO JOIYCTUMBIX 3HAaUEHUHN TOAMHOXKECTBOM
3HAYEeHUU HUXKeJIeXKalero TUna. B octaibHOM OH BemeT cebs1 KaK HUXKeJeXalluil TUI — HapuMep, C
OOMEHHBIMU TUIIOM OymyT pabGoTaTth JIIo0ble OIIepaTOPHl UM GYHKINY, IPUMEHUMEIE K HUKelekaleMy
Tuily. HukemezKaluM THUIIOM MOXKET OBITH T1000M BCTPOEHHBIW WM MOJIh30BAaTEIbCKUI 0Aa30BBIN THII,
TUII-IePEeYuCIIeHre, MaCcCUB, COCTaBHOU TUII, AMalla30H WU OPYTOl JOMEH.

HaanMep, MBI MOZKEM CO30aTh NJOMEH IIOBEPX LIEJIbIX YHCEeI]I, HpI/IHI/IMaIOH.II/Iﬁ TOJIBKO IIOJIOZKUTEJILHBIE
YHuClla:

CREATE DOVAI N posint AS integer CHECK (VALUE > 0);
CREATE TABLE nytable (id posint);

| NSERT | NTO nytabl e VALUES(1); - - HU#RHHH

I NSERT | NTO nytabl e VALUES(-1); -- ######

Korga K 3Ha4eHMI0 JOMEHHOI'O THUIIa IPUMEHSIOTCS OIEepaTOphl UM QyHKIINY, IpefHa3HaYeHHBIEe IS
HUJKeJleXalllero Tulla, JOMeH aBTOMaTU4YeCKH IIPUBOOUTCS K HUIXKeJleXkallleMy TUIly. Tak, HallpuMep,
pe3ymnbTaT omepaiuu nytable.id - 1 OymeT cUMTaAThCS HMMEIOIIMM THI i Nt eger, a He posi nt. MH
Mornu Obl 3amucaTh (nytable.id - 1)::posint, 9yToOb CHOBa IPUBECTH Pe3ylbTaT K THUIIY POSi nt,
YTO MOBJIEUET NMEPEIPOBEPKY OTPAHUYEHUN JOMeHa. B 9TOM ciydae, eClii JaHHOE BHIpaXKeHue Oymet
IIPpUMEHEHO K i d, paBHOMY 1, Ipou30UAET ommbKa. 3HaUYeHNe HUXKEJIeXKAIlero TUIIa MOXKHO ITPHUCBOUTH
IOJII0 WU IIepeMeHHOM OOMEHHOIO THuIla, He 3aluChBas MpUBefeHUe SBHO, HO M B 3TOM Cly4dae
OTPAaHMYEHUS fOMeHa OYOYT IPOBEPSTHCH.

3a OONOJTHUTEJIbHEIMU CBEIeHUSIMU oOpaTuTech K onucanuio CREATE DOMAIN.

8.19. NpeHTndunkaTopbl 06BbLEKTOB

HNpentudurkartop oodbekTa (Object Identifier, OID) umcnomb3yeTcss BHyTpu Postgres Pro B KaudecTBe
IIepPBUYHOTO KJII0Ya pPAa3/IMYHBIX CUCTEMHBIX Tabmuil. B monb3oBaTenbckue Tabnuilel crojber; OID
mobOaBJIsieTCs, TOMBKO €C/IU NPU co3maHuu Tabmuilbkl yKassiBaeTca W TH O DS unu BKJIIOUEH IapaMeTp
koHpurypaumu default with oids. Upmentudukatop ob6reKTa npencraBnsgeTcs B Tume oi d. Takxke s
Tua oi d ompenesnieHbl Cclledylollye IICEBOOHUMEL: I egproc, regprocedure, regoper, regoperator,
regcl ass, regt ype, regrol e, regnanespace, regconfi g uregdi cti onary. O630p 9TUX TUIIOB IIPUBEAEH
B Tabmnuie 8.24.

B Hacrtos1iee BpeMs TUIl 0i d peasnin30BaH Kak YyeThipexbaiiTHOe 1enoe. TakuMm o6pa3oM, 3HaUEHUE 3TOTO
THUIIA MOXKEeT OBITh HeJOCTAaTOYHO OONBIIMM 151 00eCIieYeHus YHUKAJIbHOCTU B 6a3e JaHHBIX UJIM AaxKe
B OTHENbHBIX O0JbIuX Tabnumax. [IoaToMy B IToIb30BaTEIbCKUX TabIHUIIaX UCIIOIb30BaTh CTOJIOEI] TUTIA
OID B KauecTBe IEPBUYHOTO K/II0Ya HE PEKOMEHOyeTcs. JIydllle BCero orpaHuYmuTh IPUMEHEHNE 3TOT0
THUIa 00paIIeHUsIMUA K CHCTEMHBIM TabIHUIlaM.

Ins camMoro Tura oi d IIOMHMO CpPaBHEHHUS OIIPedesIeHbl BCEero HEeCKONMBbKO omepaTopoB. OmHAKO €ero
MOZKHO ITPUBECTH K LIEJIOMY ¥ 3aTeM 3aJelCTBOBATh B OOBIYHBIX II€JIOYUCIIEHHBIX BRIYuUCIeHusx. (IIpu
9TOM CJIeAyeT OIlacaThCs IIYTAHUIIEI CO 3HAKOBHIMU/0€33HAKOBEIMU 3HAUEHUSIMU. )

Tuner-nceBmouuMbl OID camu 1o cebe He BBOOSAT HOBBIX ONEPAlldi M OTJIHYAIOTCSA TOJIBKO
CIIeIIMaJIN3UPOBAaHHLIMY (QYHKIMSMHU BBOIA/BhIBOAA. ITH (PYHKUIMHM MOTYT IPUHMMAaTh M BBIBOJUTH HeE
IIPOCTO YKCJIOBBIE 3HAYEHMS, KaK THUII Oi d, a CHMBOIHMYECKHEe UMeHa CUCTEMHBIX OOBEKTOB. OTH THIIHI
TIO3BOJISTIOT YITPOCTUTh ITOUCK 00BbeKTOB o 3HaueHusiMm OID. Hampumep, 4ToO® BEIOpaTh U3 pg_attri but e
CTPOKH, OTHOCSIIINECS K Tabmuile nyt abl e, MOXKHO HaIlKCaTh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regcl ass;
BMECTO:
SELECT * FROM pg_attribute
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WHERE attrelid = (SELECT oid FROM pg_cl ass WHERE rel name = 'nytable');

XOTsI BTOPOU BapHaHT BBHITJIAOUT HE TaKUM yXK IIJIOXHM, HO 3TO JIUIIbL OYEHb IPOCTOU 3ampoc. Eciu ke
nmoTpebyeTcs BHIOpaTh mpaBunbHLIN OID, Korma Tabmuiia nyt abl e ecTh B HECKOIBKUX CXeMaX, BIOXKEeHHBIH
nmops3anpoc OymeT ropa3mo cioxkHee. [IpeoGpa3oBaTenlh BBOOUMOTO 3HAUEHMs THUIA I egcl ass HaXomuT
TabOJIHITy COTJIaCHO 3aJlaHHOMY HYTH IIOMCKAa CXeM, TaK YTO OH IejlaeT «BCE IIPaBUJIbHO» aBTOMAaTUYEeCKH.
AHanOruYHO, IpUBens UOeHTu(GUKATOP TAOMUITLI K TUIY r egcl ass, MOXKHO IIONYYHTh CUMBOJIMYECKOE
pefcTaBJieHUe YUCIOBOrO Kofia.

Ta6muua 8.24. UnenTudUKaTOPHI 00HEKTOB

HUmsna CchUIKH Onucanue IIpuMmep 3HaAYEHHUST

oi d any YHCJIOBOU 564182
uaeHTUPUKATOpP 06BEKTa

regproc pg_proc uMst QyHKIIUU sum

regprocedure pg_proc pyHKIINI c  Tunmamu |sun(int4)
apryMeHTOB

regoper pg_oper at or UMs oIlepaTopa +

r egoper at or

pg_oper at or

orepaTtop C TUIAMH
apryMeHTOB

*(integer,integer)
unu - (NONE, i nt eger)

regcl ass pg_cl ass UMS OTHOIIEHUS pg_type

regtype pg_type UMS TUIIA JaHHBIX i nt eger

regrol e pg_aut hid UMS POJIA sm t hee

regnamespace pg_namespace ITPOCTPAHCTBO UMEH pg_cat al og

regconfig pg_ts_config KOHpUTypaIus engli sh
TEKCTOBOTO IIOUCKA

regdi ctionary pg_ts_dict CJIOBaphb TEeKCTOBOTO|Si npl e
IIOUCKa

Bce Tumbr ncegonuMoB OID mnsg 0oOBbEKTOB, CTPYHIIMPOBAHHBIX B HPOCTPAHCTBO MMEH, IMIPUHUMAIOT
WMeHa, OOMOJHEeHHHIe MMEeHEeM CXeMbl, U BBIBOOSIT MMEHa CO CXeMOH, eClIM JaHHBIH OOBEeKT Heb3s
OymeT HaWTHM B TeKYyIIeM HOyTH IOMCKa 0e3 MMeHH CcxeMbl. THIHI I egproc U regoper IPUHUMAIOT
TOJIBKO YHUKAa/IbHBIE BBOOUMbIE UMeHA (He MeperpyXKeHHbe), YTO OrpaHNYUBaeT UX IPUMEHUMOCTD; B
OOJBIIMHCTBE CIIy4YaeB JIy4Ille UCIOJIb30BaTh I egpr ocedur e umu r egoper at or . JI1st TUIa r egoper at or B
3aIMCcy YHAPHOTO OllepaTopa HEeUCIIONb3yEMEIN onepaHy 3aMeHsIeTcss ci1oBoM NONE.

[OmOMHUTETPHEIM CBOMCTBOM OOJBIIMHCTBA THUIIOB IiceBmoHMMOB OID saBnsercsi o6Gpa3oBaHue
3aBucuMocTed. Korma B COXpaHEHHOM BHIpaXeHUHM GUIYPUPYET KOHCTAHTA OOHOTO U3 3THUX
TUIIOB (HampuMep, B IIPeACTaBIeHWM WM B 3HAYEHUM CTOIOIla II0 YMOJIYaHUIO), 3TO CO3TAET
3aBHUCHUMOCTL OT IlenleBoro oObekra. Ham