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NpeoucnoBue

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

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

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

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

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

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

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

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

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

1. Yto Takoe Postgres Pro Standard?

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

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

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

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

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemocTaBnsieT HaumboJjiee aKTyalbHYIO Bepcuio PostgreSQL ¢ OOHOTHUTETBHBIMHA
U3MEHEeHUIMHU U PaCIIUPeHusSIMHU. JTOT NPOOYKT BKJII0OYAeT BCe HOBBEIE BO3MOXKHOCTH, pealu30BaHHEIE

xXxXi


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

[TpemucnoBue

koMmmanuen Postgres Professional, a Takke cTopoHHME mopaboOTKU, KOTOPHIE YK€ MPHUHSTEL COOOIIECTBOM
PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, momb3oBaTenu Postgres Pro
Standard nmony4aloT paHHUN OOCTYII K Ba’KHEIM HOBOBBENEHUSAM U UCIIPABIIEHUIM.

IIpumMeuyanue

Postgres Pro Standard mnpepocTaBnseTcss IO CJenyolllei nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeIbHO 03HAKOMBTECH C YCJIIOBUSIMU JIMIEH3UM, NIPEXOEe YeM
3arpyzxarth 4 Ucnonab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnudaroT oT PostgreSQL cnenyroiue yCoOBepIIeHCTBOBAHMUA:

IMokpeiBaromue nHOeKCH. (CM. pa3men, MOCBSAINEHHEIM INCLUDE, B onucanuu CREATE INDEX.)
VnydieHHBIH MEeXaHN3M IIPOBEPKU OJIOKHMPOBOK, HE OKa3hIBAIOIINHM OTPUIIAQTENLHOIO BIIMSHUS Ha
IIPON3BOOUTEIBHOCTD.

VnydieHHass TPOU3BOOUTEILHOCTD IIPH MCIIOIb30BaHUM MHOXKECTBAa BpeMEHHBIX TaOJTHI]

B OTHIENIBHBIX 00CITYyKHUBAIOIIUX IIPOIIECCaX U IPU OOIbIIIOM KOJTMYECTBE OJHOBPEMEHHEIX
HOOKJIIOYEHUU.

YMeHbIIeHHOE TOTPebIeHre IaMsITH IIPpu 06paboTKe CI0XKHEBIX 3alIPOCOB CO MHOXKECTBOM TalOJIHII.
IloGaBneHue BpeMeHH MJIaHUPOBaHUs B MHGOPMAIIHUIO, BEIBOOUMYIO MoOyjeM auto explain.
B03MOKHOCTE 3aMeHBI HyJIeBOTo OaliTa 3amaHHbIM ASCII-cHMBOJIOM IIPU 3arpy3Ke JaHHBIX C
IIOMOIIILI0 KOMaHOEI COPY FROM. (CM. onucanue napaMmetrpa nul byte replacement on import.)
Hcnonb3oBanue ICU Ha Bcex miuaTdopMax C LeTbi0 00eCIevuTh m1aTGopMOHE3aBUCUMYIO
COPTUPOBKY [JI Pa3/IMUHEBIX JioKanel. [To yMondaHuio mpoBaiifep IpaBuil COPTUPOBKHU icu
3afiefiCTBYEeTCS OJIsI BCeX JIOKajle, 3a UCKIouyeHueM C u POSIX. (Cm. [Togpazmen 22.2.2.)
Peanuszanus mexanusma PTRACK, mo3Bosisiioniero nmporpaMmme pg probackup oTciexuBaTh
U3MEHEHUS CTPAHUL IIPU CO3[MaHUM MHKPEMEHTAIbHBIX PE3EePBHBIX KOTIUH.

H3MeHeHMEe TapaMeTPOB B recovery.conf 0e3 Imepe3arycka cepBepa.

IToBrIlIeHHAsT OTKA30YCTOMYMBOCTD B cucTeMax Windows.

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

PacmmpenHas noamepzKa peJakKTUPOBaHUS BBOAMMBIX KOMaH B psql mmss Windows,
peanu3oBaHHAasA C UCIOJIb30BAHUEM WinEditLine.

YaubunupoBanHasa CTPYKTypa ITaKeTOB OBOUYHBIX (aiiioB OJI BCeX AUCTPUOYyTUBOB Linux,
yIpoluiaonas MUTrpalniio Mexay HUMU U TTI03BOJISIONAs YCTaHaBIUBATh HECKOIBKO PA3/IMYHBIX
nponykToB Ha 0a3e PostgreSQL coBMmecTHO 6e3 Kakux-nubo KoHGIuKToB. (CM. I'aBy 16.)

Postgres Pro Standard Takzke BK/IIOYaeT ClIeOyIOlLINe OOIOIHUTEIbHbIE MOIYIIU:

Mopyne dump stat, mO3BOISAIONIUY COXPAHATh CTaTUCTUKY HaHHBIX IPU PE3€PBHOM KOIIMPOBAHUM U
BOCCTaHOBJIEHUH.

Mopyns fasttrun, KOTOphIN IIPegoCTaBIsIeT TPaH3aKIMOHHO-HEOE30MMacHy0 QYHKIINIO IJId YCeYEeHU
BpeMeHHBIX TabJull, 4TO OpefoTBpalllaeT pa3pacTaHue KaTajora pg_class.

Mopyns fulleq, mpemocTaBaAOIINY JOTOMHUTEILHBIM OIEPaTOP PaBEeHCTBA AJIST COBMECTUMOCTH C
Microsoft SQL Server.

Mogpyne hunspell-dict, npegocTaBnsomui CioBapy oIl psifa sI3BIKOB.

Mogynb jsquery peanu3yeT cieluasbHBIN S3BIK 3alIPOCOB A1 9(pHEeKTUBHOTO, C UCIIOIb30BaHUEM
WHOEKCOB, [IOUCKa B CTPYKTYPHUPOBaHHBIX JaHHEIX J[SONB

Cny>x06a MOHUTOPUHTAa Mamonsu, UCIIOJIHEeHHas B BuAe areHTa Zabbix.

Mogyne mchar, mpenoCcTaBASIONINY OOTOJIHUTENbHEIM TUII JAaHHBIX OJII COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogyns online analyze, mpuBHOCSIIINY Habop QYHKINI, KOTOPEle HEMEIJIEHHO O0OHOBIISIOT
CTaATHUCTUKY B I1eJIeBHIX TaOIUIIaxX OCJie onepanuii INSERT, UPDATE, DELETE MM SELECT INTO B HUX.
IIyn coepmaeHu pgbouncer.

Mogyns pg pathman npepocTaBnsgeT ONTUMU3UPOBAHHBIN MeXaHU3M CEKIMOHUPOBAHUS, a TaKXKe
yHKIIUY 019 CO3MaHUS U YIIPaBIEHUS CEKITUSIMU.

pg probackup — MeHenOXKep pe3epPBHOT0 KOIUPOBaHUS U BOCCTAHOBJIEHUS.

Mogyne pg query state, marommit BO3MOXKHOCTE Y3HaBaTh TEKYIee COCTOSIHYE BHIIOTHEHUS
3aIIpocoB B 00CIyKMBAIOIIEM IIPOIECCE.
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* Vrtunuta pg repack mnsg peopraHusanuu TabIuIl.

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

* Mopynb pg tsparser — anbTepHaTUBHEIN aHAIKN3aTOP TEKCTOBOTO IIOUCKA.

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

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

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

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

3. KpaTkaa uctopua PostgreSQL

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

3.1. NpoekT POSTGRES B bepknu

3

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

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

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

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

2. Postgres95

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

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

e [ns naTtepakTuBHBIX SQL-3anpocoB Ovlyia pa3paboTaHa HoBas nmporpamma (psql), koTopas
ucnonb3oBasia GNU Readline. Ctapas mporpaMMa monitor ctana He HyXKHa.

* TloaBunachk HOBas KIUEeHTCKas OubnuoTera libpgtcl gnsa nopaepxkku Tcl-knueHToB. [Tpumep
0005109KH, pgtclsh, IPEOCTABIISAN HOBble KOMaHAw Tcl niist B3auMopeicTBus nporpamm Tcl ¢
cepBepoM Postgres95s.

* BrIn ycoBepiieHCTBOBaH uHTepdec s paboTe ¢ 60nbmmMyu 060 beKTaMu. EQUHCTBEHHBIM
MeXaHM3MOM XpaHeHUs TaKWX MaHHBIX CTalu UHBEPCUOHHBIE 00BbeKTh. (MHBepcroHHas ¢atinoBas
cucTteMa Obljla yajeHa.)

e VpaneHa cucteMa IIpaBUJI Ha YPOBHE 3K3EMIIJIIPOB; IIepe3alliChIBalOIINe ITPaBuia COXPAaHUIKUCH.

* C HUCXOOHBIM KOOOM CTa/IX PacCIpOCTPaHATLCA KpaTKHe ONNCaHUa BO3MOXKHOCTEN CTaHAapTHOIO
SQL, a Takxke camoro Postgres95.

e Ins cOopku ucnomb3oBancss GNU make (BMecto BSD make). KpoMme TOro, cTamao BO3MOXKHO
ckoMmnunupoBaThk Postgres95 ¢ HemomgudunupoBanHou Bepcuet GCC (61110 BCIpaBIEHO
BLIDABHUBAHUE MAHHBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIAEPXKUT HUCILITAaHHE BpeMeHeM. MbI BhIOpanu
HOBoe uMs, PostgreSQL, oTpaxailoiiee cBsi3b MexXkny opuruHanbHeIM POSTGRES u 6omee mo3gHuMU
BepcusaMu ¢ nogmepxkkou SQL. B To ke BpeMs, MBI IPOOOJIZKUIIN HyMepaluio Bepcuul ¢ 6.0, BepHYBIINCH
K IIOC/IeoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

w

Muorue npoponxaioT Ha3bBaTh PostgreSQL umenem «Postgres» (Temephp yXke penko 3arjaBHBIMU
OykBaMM) N0 TpPamULUMU WIU [JIS IIPOCTOTHL. IJTO Ha3BaHMWE 3aKPENUJIOCh KaK IICEBOOHUM WJIHU
HedopManbHOe 0O603HaYEHNE,

B mponecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK U IOHMMAaHHUE CYIIeCTBYIOIINX
npobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHJIMCH K peanu3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEN, XOTSI paboTa IIPOA0JIZKAaeTCs BO BCEX HalpaBJIEHUIX.

4. CornawieHus

Crenyioliye coryiaeHns UCIOIb3YIOTCS B ONIMCAHKUAX KOMaH: KBagpaTHbIe CKOOKY ([ u 1) 0603Ha4aiorT
HeoOsa3aTenbHBle YacTu. (B onmucanum koMmaHpa Tcl BMeCTO HMX MCIIOJIb3YIOTCS 3HAKU BoIpoca (?), Kak
npuHATo B Tcl.) durypHble CKOOKM ({ U }) ¥ BepTHUKaJIbHasA 4depTa (|) 0003Ha4aioT BHIOOP OTHOTIO U3
TIPENIOKEeHHEIX BapUaHTOB. MHOTOTOYME (. . .) O3HAUaAET, YTO IPEIBIOYIINUN 3JIEMEHT MOKHO IIOBTOPUTE.

Wnorma pmns sicHoctd KoMmaHOel SQL mpenBapsioTcs NpUrilallieHWeM =>, a KOMaHOH O0O0JIOYKU —
IIpUrialeHueM S.

ITog aOmMuHucmpamopom 3[ecCh OOBIYHO IIOHUMAaEeTCsI YeJIOBEK, OTBETCTBEHHEIN 3a YCTAaHOBKY U 3allyCK
cepBepa, Torga Kak no/b3osamesib — KTO yTOOHO, KTO MCIOJIb3yeT UJIM KeJlaeT UCII0JIb30BaTh JII000U
KOMIIOHEHT cucTeMsul Postgres Pro. 9Tu pomnu He cienyeT BOCIPUHUMATL CIUIIKOM y3KO, TaK KakK B 9TOU
KHUTe HeT OllpeeléHHBIX NONYIIeHU! OTHOCUTEIbHO IIPOolleAypP CUCTEMHOT'0 afMUHUCTPUPOBAHUS.

5. Kak npaBusabHO cooOwmnTtb 00 OLLMOKe

Ecnu BeI HatiméTe ommbKy B Postgres Pro, maiiTe HaMm 3HaTh 0 Hell. Biraromapst Bamemy oT4E€Ty 00 omuoke,
Postgres Pro cramer eié Gojiee HagEéXXHEIM, BeOb [axke IIPH CaMOM BEICOKOM KauyeCTBe KOOa Heb3sd
rapaHTHUPOBAaTh, YTO KazxKObIN OJIOK 1 Kaxmaas GyHKIus Postgres Pro 6ymeTr paboTaTh Be3de u IIpu JTI0OBIX
00CTOSITEJILCTBAX.

XXiv



[TpemucnoBue

CrnenyroIye IpeqioXeHus IPU3BaHbl IOMOYh BAM B COCTABJIEHHH OTYETA 00 OIMHOKe, KOTOPHIH MOXKHO
OymeT oOpaboTaTh 3¢hPeKkTUBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJig oflLiero 6sara.

5.1. AMarHocTtuka owmbok

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

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

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

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

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

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

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

5.2. Yt0 coobwaTb

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

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

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

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

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

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

IIpuMmeyanue

Ecnu BB ymoMuHaeTe coobineHue 00 omnbKe, IMOkKaIyHCTa, YKaXKUTe ero B Haubosee MOJTHOMN
dopme. HampuMmep, B psql, O/st 93TOT0 CHauYaa BHIIIOIHUTE \set VERBOSITY verbose.
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[TpemucnoBue

Ecnu BH 1IUTHPyeTE COOOIEeHMs U3 XKypHaia COOLITHI cepBepa, IPUCBONTE IIapaMeTpy
BBEIIIOJTHEHUS log error verbosity 3HaueHUe verbose, YTOOB KypHaI OLII HauboIee
TIOOPOOGHEIM.

IIpuMmeyanue

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

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

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

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

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

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

5.3. Kypa coobwaTb

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

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

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

Takxe, MOKAaJIyHUCTa, He OTIPAaBISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COUCOK IIpeHa3Ha4YeH AjIsT 00CYyKIOeHUS pPa3pabdoTKu
PostgreSQL, u OymeT myd4ine, ecinu coolbmeHus 00 omuOkax OymyT CYIIECTBOBATh OTHOENIBHO. MHEI
nmepeHecéM obCyxKIeHUe Ballel OMMOKM B pgsqgl-hackers, ecqu cBsg3aHHas ¢ PostgreSQL mpobGiema
noTpebyeT HONOTHUTEILHOTO PACCMOTPEHUS.
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HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

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

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

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

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

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

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

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

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

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

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

1 . . .. . .

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




Hauamno

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

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

$ psql mydb

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

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (10.14.1)

Type "help" for help.

mydb=>

ITocnenusAs CTPOKA MOKET BHTJIAOETH U TaK:

mydb=#

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

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

INTocnenHsAs CTpPOKa B BBEIBOIE psgl 3TO IpHUIJIallleHHEe, KOTOPOE IOKAa3bIBAET, UTO psgl KAET BaIlIUX
KOMaH/ U BhI MOKeTe BBOAUTL SQL-3ampockl B pabouei cpefie psql. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT pgpro_version();

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

PostgresPro 10.14.1 on x86_64-pc-linux—-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2,
64-bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

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

mydb=> \h

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

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

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

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

[Tpumepnl 3TOrO0 PYKOBOACTBA TaKXKe MOXKHO HalTH B IIaKeTe UCXOOHOT0 Kofaa Postgres Pro B kaTanore
src/tutorial/. (IIBomuyHBIe OUCTPuUOyTHUBHI Postgres Pro MoryT He BKmO4YaTh 3TU (aiinbl.) YTOOBI
HUCIIONb30BaTh 3TU (aliel, IepelauTe B 9TOT KATalor 1 3amycTuTe make:

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

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

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

mydb=> \i basics.sql

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

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 310 pesasiuuoHHas cucmema ynpasaeHus 6azamu daHHbix (PCYB]I). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs OaHHBIMU, IpeACTaBIEHHBIMU B BUAe omHoweHul (relation). OTHOIIEeHUE
— 93TO MaTeMaTHYeCKM TOYHOe O0003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWIlaX Tak
pacIpoCTpaHeHO CerofHs, YTO 39TO KaXKeTCSd CaMBIM OYeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux crnoco0oB opraHm3anum 0a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIepPaIMoOHHBIX CHUCTeMaX 00pa3yloT mepapxXuydecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEKTHO-OPUEHTUPOBaHHBIE 0a3bl JaHHBIX.

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

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

2.3. Co3paHuve Tadbnuubl

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

CREATE TABLE weather (

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

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

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

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

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

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

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

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiHeHMue 3anpoca

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

SELECT * FROM weather;

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

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

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

B cninicke BI:IGOpKI/I BBl MO2Ke€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LU:>I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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

U nmony4uts B pe3ynbrare:

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

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

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

1
XOTst 3anpPOCH SELECT * YaCTO IUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GymeT MEHSIThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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SELECT * FROM weather

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

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

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

50

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

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

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

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

IIpumMeuyaHnue

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

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjioxeHus DISTINCT aBTOMaTHYECKU yIOPSAAOYMBAET CTPOKM, TaK YTO ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT ONpefesIEHHOT0 MOPsAKa CTPOK IOCcie DISTINCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

B coemmHeHMM MBI TakKe MOXKEM 3aMKHYTh Tabnuily Ha cebs. DTO Ha3BIBAE€TCSI 3AMKHYMbIM
coe0uHeHuem. Hampumep, NpeAcTaBbTe, YTO MBI XOTHMM HAMWTH BCE 3aIlMCU IIOTOALI, B KOTOPHIX
TeMIlepaTypa JeXWUT B OHUalla30He TeMIepaTyp APYrux 3amnuced. [jg 3TOro MBI OOJIKHBEI CPaBHUTH
CTOJNIOIEI temp_lo U temp_hi KaXKOOM CTPOKM TabNUIL weather CO CTONOIAMM temp_lo M temp_hi
IPYyTroro Habopa CTPOK weather. DTO MOXKHO CHENATh C IIOMOIIBIO CIeOYIOMIeTro 3ampoca:

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

city | low | high | city | low | high
——————————————— e R e ettt I
San Francisco 43 57 San Francisco 46 50

Hayward | 37 | 54 | San Francisco | 46 | 50

(2 rows)

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

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

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

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

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

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

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

HO 9TO He OymeT paboTaTh, TAaK KaK arperaTHYI0 (QYHKIIMIO max HEJIb3s HMCIIOIb30BaTh B HMPEII0KEHUHN
WHERE. (9TO orpaHuYeHue OOBSICHSIETCS TeM, 4YTO IPEIIOKeHHe WHERE [OJIJKHO ONPEHeNHuTb, OIS
KaKUX CTPOK BBIYMCISTL arperaTHyio (QYHKIIMIO, TaK YTO OHO, OYEBUIOHO, HOJIZKHO BBIYMCISTHCS OO
arperaTHeIX QyHKIu#.) OgHAKO, KakK dYacTo OBIBAaeT, 3alIpoCc MOXKHO II€pe3allyCTUTb U IIOIYy4YHTh
JKelaeMBIM pe3ysbTaT, IPUMEHUB N003ANnpoc:
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SELECT city FROM weather
WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

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

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

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

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

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

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

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

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS Te€X IOPO[O0B, I'le BCe 3HAYEHMUSs temp_lo MEHBIIE 40.
Haxkowne1, ecnu Hac HHTEPECYIOT TOJIBKO ropora, Ha3BaHMUA KOTOPBIX HAYHMHAIOTCA C «S», MBI MOXEM
choeliaTh:

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

OmnepaTop LIKE (BBLIIIONHSIONINN CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

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

B mpegmeimyieM IpuMepe MBI CMOTJIM IPUMEHHUTbh (UILTP [0 HA3BAHMIO TOpoda B MHPEIIOXKEeHUH
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takoi GuibTp 3G GheKTUBHEE, YeM OOIOIHUTEIbHOE

12



A3k SQL

OorpaHu4YeHmre HAVING, IIOTOMY YTO C HUM He IIPHUXOOUTCS I'PYIIIINPOBATh X BEIYHUCIIATE arperaTsl OJIsd BCeX
CTPOK, HE YOOBJIETBOPAKINIKUX YCIIOBUIO WHERE.

2.8. I3MeHeHue BaHHBbIX

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

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— -t
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29
Hayward \ 35 | 52 | | 1994-11-29
(3 rows)

2.9. YnaneHue pgaHHbIX

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

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

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

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

3.1. BBepgeHue

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

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

3.2. NMNpeancrasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHelwHUe KJII04YM

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

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

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

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

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

3.4. TpaH3aKUum

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

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

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

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

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

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

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

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

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

3.6. HacnepoBaHue

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

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

B maHHOM cnydae cTpoka TabmuIlk capitals Hacsaedyem BCe CTONOIH (name, population u elevation)
oT podumensvckoli mabauybl cities. CTOnOEIl name UMeEET THUII text, COOCTBEHHBIN Tun Postgres Pro
IJIT TEKCTOBBIX CTPOK MEePeMEeHHOM OIWHEL. A B TaOIUITy capitals M0OaBIIEH MOMOMHUTEBHEIN CTOIOEI]
state, B KOTOpoM OymeT ykasaH mTaT. B Postgres Pro TaGnuila MOXKeT HAcCJegoOBaTLCSA OT HYMNS UIIHN
HECKOJIbKHUX OPYTHUX TaOJIHII,

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

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

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

B 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

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

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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CucrteMa BBIIENSAET O uAeHTH(HKaTOpa He 0Oojlee NAMEDATALEN-1 OaiiT, a 6ojee OIMHHBIE MMeHa
ycekatorcsa. [1o ymomyaHuio NAMEDATALEN paBHO 64, Tak 4TO MaKcCuUMalibHas OJIMHA UAeHTHU(UKaTOopa
paBHa 63 Oaiitam. Eciu 3TOro HegoCcTaTO4YHO, 3TOT IIpedesl MOXKHO yBEJIMYUTh, U3MEHUB KOHCTaHTY
NAMEDATALEN B datine src/include/pg_config _manual.h.

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

UPDATE MY_TABLE SET A

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

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

UPDATE my_table SET a = 5;

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

UPDATE "my_table" SET "a" = 5;

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

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

Us&"d\0061t\+000061"

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

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

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

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

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

YToOH cHenaTh CIIElCUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAaXKIH.

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

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

4.1.2. KOHCTaAHTHI

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

4.1.2.1. CTPpOKOBbI€ KOHCTAHTbI

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

™.

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

SELECT 'foo'
'bar’';

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

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

Taonauma 4.1. CneumnocjiegoBaTrejIbHOCTH

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

\n HOBas CTPOKa

\r BO3BpaT KapeTKHu
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\t Tabynsaumus

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

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

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

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

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

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

BHHUMaHHue

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

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

CTpOKOBaH KOHCTaHTa He MOXKeT BKJII0YaTh CUMBOI ¢ KomoM 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsieposBatTesibHOCTAMMU Unicode

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

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

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

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

4.1.2.6. YUncnoBble KOHCTAHTbI

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

I[HQPEI

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

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

Heckomnbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

4?2

3.5

4,

.001

5e2
1.925e-3

YucnoBasgs KOHCTaHTa, He cofepzKallasd TOYKM M SKCIOHEHTH, M3HAa4YaJlbHO pacCMaTpUBaeTCsA Kak
KOHCTaHTa THNA integer, €CJIM €€ 3Ha4YeHHe yMeImlaeTcsa B 32-OMTHHIM THUII integer; 3aTeM Kak
KOHCTaHTa THUIIa bigint, €Cliu e€ 3HadYeHUue yMeIaeTcs B 64-OMTHHIM bigint; B MPOTUBHOM CJIydae
OHa IIpUHUMAaET TUM numeric. KOHCTAHTH], comepzKalllie OeCATAYHbIe TOYKYU /U 9KCIIOHEHTHI, BCeTrma
CUUTAIOTCSI KOHCTAHTAMU THUIIA numeric.

28



Cunrtakcuc SQL

HM3HavyanmbHO Ha3HAYEHHBIM THUII JAaHHBIX YHCJIOBOM KOHCTAHTHI 3TO TOJIBKO OTIpPaBHAs TOYKa IS
aJITOPHUTMOB OIIPEeeHus TUIla. B OOBITMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojlee MNOOXOOsIIEeMy THIIy MOJI HAHHOIO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHl MOXKETe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOEe 3HAaYeHHE KaK 3HaYeHHe OIpeneIéHHOrO THIla, IPUBEIs
ero Tum K HyxKkKHOMYy.Hampumep, BEI MOXKeTe cenaTh, YTOOB YHMCIIOBOE 3HAYeHHEe PacCMaTPUBAIOCh KakK
uMeroInee TUII real (float4), HaIUCaB:

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

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

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

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

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

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

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

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

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

4.1.3. OnepaTtopbl

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

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

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

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

~1T@#%N " &

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

T2
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4

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

1.4. CneuManbHbie 3HAKU

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

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

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

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

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

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

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

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

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

4.1.5. KomMmeHTapum

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

—— 3TO CTaHOAPTHHBIM KOMMeHTapu# SQL

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

/* MHOTOCTPOUYHLIE KOMMEHTAPUH

* C BIOXEHHOCTLIO: /* BIOXEHHBIH GIOK KOMMEHTapud */

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

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

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

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

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

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

SELECT (5 !) - 6;

TakoBa 11eHa pacIIuPIEeMOCTH.

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

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

Postgres Pro

[] cleBa-HampaBo BHIOOP 37IEMEHTa MaccHuBa

+ - CIIpaBa-HaJIeBO YHapHBIN ITIOC, YHAPHBIU MUHYC

~ cleBa-HaMpaBo BO3BEMIEHUE B CTEIEHb

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

+ - CJieBa-HaIIpaBO CJIOZXKEeHHEe, Bl TaHue

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

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

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

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

NOT CIIpaBa-HaJleBo JIOTUY€EeCKO€e OTpUIlaHUe

AND clIeBa-HalpaBo jorudeckasi KOHbIOHKITUS

OR cleBa-HalpaBo JIOTU4YeCcKas OU3BIOHKITUSA

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

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

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

B PostgreSQL mo Bepcuu 9.5 melicTBOBaiIM HEMHOI'O ApPyrUe IIpaBUiia IPUOPUTETA OIepaTopoB. B
YaCTHOCTH, OIlepaTophl <=, >= U <> oOpabaThIBajIMCh 10 00IEeMy IIpaBUITYy; IPOBEPKHU IS MMENHN
0oy1ee BEICOKUY IIPUOPUTET; a NOT BETWEEN U CBSI3aHHBIE KOHCTPYKIMHK paboTaii HeCOrIacOBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEE OKa3bIBaJICA OIepaTop NOT, a He BETWEEN. DTHU IIpaBuiia
ObLTM M3MEHEHBI OJIS JIy4Ilero COOTBETCTBUSA cTaHAapTty SQL u O yMeHBbIIeHUS NTyTaHUITHI
M3-3a HEeCOrJIaCOBaHHOM 00pPabOTKM JIOTMYECKU PaBHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4daeB 3TU M3MEHEHMUS HUKaK He MPOSBATCSA, NTUOO0 MOTYT IPUBECTH K OIIMOKAM THUIIA «HET
TaKOT0 ollepaTopa», KOTOPhlie MOXKHO pa3peluTb, fo0aBuB CKOOKU. OmHAKO, BO3MOXKHEI 0COOLIE
criydau, Korfga 3anpoc 0yaeTt pa3obpan 6e3 omudKu, HO eTo ITOBeNeHNe MOXKeT U3MeHUThCs. Eciu
Bac OECIIOKOUT, HEe HAPYIIAIOT U 3TU M3MEHEeHUs He3aMeTHO paboTy Balllero IPUII0KEHUS, BhI
MOXKeTe IIPOBEPUTH 3TO, BKIIIOUMB KOH(PUTYPALUMOHHEIY ITapaMeTp operator precedence warning
U IpoHabII0aB, He MOSIBITCSA JIU IPeOyIIpexKaeHUs B XKypHaJe.

4.2. Boipa>keHua 3Ha4YeHuUn

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

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

KoHcTaHTa UM HEIIOCPEeNCTBeHHOEe 3HAYeHNe
CcrlIKa Ha cTober]

CchlJIKa Ha TO3UIMOHHLIN ITapaMeTp B Tele onpenesieHnss PyHKIIMY UITH IIOOTOTOBIEHHOTO
orepaTtopa

BrlpaxkeHue ¢ UHOEKCOM
BripaxkeHnue BrIGopa MoiIs
IIpumeHeHUE oneparTopa

Br130B dyHKIIUK

ArperaTtHoe BEIpazKeHHe

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

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

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

32




Cunrtakcuc SQL

Mu1 yxke obcymunm KOHCTaHTHL B [lompasmerne 4.1.2. B cremyrommx pasgesiax pPacCMaTpPUBAIOTCS
OCTaJIbHBIE BAPHUAHTHI.

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

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

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

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

Syrcio

Hampumep, paccMoTpuM cienyolee onpenenesHre GyHKIU dept:

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

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

4.2.3. NHpekchbl 321eMeHTOB

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

BEIPAXEHHE [ HHOEKC]

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

BEIpaXeHHE [ HUXHHH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech kBagpaTHBIE CKOOKM [ ]| HOJIXKHEI OLITH B SBHOM BuUMIe.) KaXOblih mapexc caM 110 cebe SIBIsIETCS

BEIPpAXKE€HUEM, Pe3yJIbTaTOM KOTOPOIro OJOJIZKHO OBITH II€JI0€ YUCIIO.

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

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

(bynxumnga_maccus (a, b)) [42]

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

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

BEIDAXEHHEe . HM4d__IIOJI 4

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

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

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

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

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

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

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

OPERATOR (cxema . HmMd_oneparopa)

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

4.2.6. Bbi3oBbl hYyHKL UK

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

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

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

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

[ FILTER ( WHERE ycrnoBue_¢unberpa ) |

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

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

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

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

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

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

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

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

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

IIpumMeuyaHnue

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

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

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GyHKIIUHU:

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

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

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

SELECT

count (*) AS unfiltered,

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

(1 row)

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

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

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

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

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

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

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

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

3H6CBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCﬂ]BBHHe

[ HMg_cymecTBypmero_okKHa ]

[ PARTITION BY BropaxerHune [, ...] 1

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

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

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

3HerHaqaﬂo_paMKHIIKOHeu_paMKHBaH&mTCHOHHHN[HBCHeHyKHHHXCHOCOGOE

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

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

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

VKazaHue PARTITION BY IPYIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIe 3aTeM 00pabaThIBAIOTCS
OKOHHOU (QyHKIIMEH He3aBUCUMO APYT OT Opyra. PARTITION BY pa®oTaeT Imomo0HO MPEeIIOKEeHUI0 GROUP
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BY Ha ypOBHE 3alpoca, 3a MCKIIIOUeHHEeM TOTO0, YTO eTr0 apTryMeHTHl BCerfga MPOCTO BHIPAXXeHUs, a
HEe HMMeHa BBIXOOHBIX CTO_TI6LIOB UJIN 4ucia. be3 PARTITION BY Bce CTPOKH, BEIJaBa€MEI€ 3aIlIPOCOM,
paccMaTpuBAIOTCSA KaK OOWMH pa3pmell. YKasaHWe ORDER BY ONpedensieT MOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKU pa3mesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa M TaK 2XKe He IIPHMHHMMaeT MMEeHa BBIXOOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM ITOPSOKeE.

onpenenenue_pamxu 3alaéT HabOp CTPOK, 00pa3ylIMUX PAMKY OKHA, KOTOpas IITPedaCcTaBisieT coOoM
MMOOAMHOXKECTBO CTPOK TEKYIIero pasfiefia ¥ HCIIONb3yeTCs IJIT OKOHHBIX (DYHKIUM, padoTarolmux C
paMKo#, a He CO BCeM pa3fenoM. PaMKy MOXKHO yKa3aTb B pexXXMMaX RANGE HJIM ROWS; B JIIOOOM
CJIyddae€ OHa HAaYHWHAETCs C IIOJIOZKEHUA Hauvano_paMku 1 S3AKAaHYUBAETCA ITOJIOZKEHNEeM KoHel pPaMKH. Ecnu
xoHer_pamxu ONYILIEH, Togpa3dyMeBaeTcsa CURRENT ROW (TeKyIas CTpPoKa).

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

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

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

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

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

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

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

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

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

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

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

CAST ( BolpaxeHHe AS THI )
BBEIPAXEHHE : : THIT

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

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

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

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

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

IIpumMeuyanue

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

4.2.10. NpunMeHeHue nNpaBuJ1 COPTUPOBKHU

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

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

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

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

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

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

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

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

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

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

4.2.11. CkanspHbie noa3anpochl

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

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

4.2.12. KOHCTPYKTOpPbl MacCUBOB

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

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

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

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

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

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

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

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

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

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

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

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

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

array

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

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

SELECT ARRAY[]::integer([];

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

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

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

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

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

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

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

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

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

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

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

IIpumMeuyanue

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

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

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

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

CREATE TYPE myrowtype AS (f1 int, f2 text, f£3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
—— Tenepb nNpuBemgeHHe HeOOXOOMMO ONId ONHO3HAUYHOT'O BhIOOpAa OYHKILMH:

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

42



Cunrtakcuc SQL

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

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

11
(1 row)

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

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

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

4.2.14. Npasusia BbIYUCJIEHUSA BbliPpa>keHu#

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

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

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

HaIIpaBo, peaHI/ISOBaHHOﬁ B HEKOTOPEIX A3BIKaX ITPOTrPAaMMHUPOBaHUA.

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

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

BezomnacHbIli BapHUaHT:

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

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

OmHako, CASE He BCerja CliacaeT B IMOOOOHBIX CiydasiX. [loKa3aHHBIN BHIIIE HPUEM IIJIOX TEM, YUTO
He IIpenoTBpalllaeT pPaHHee BLHIYMCIIEHNME KOHCTAaHTHBIX HOoOBbIpazkeHuu. Kak omucaHo B Pazmene 36.6,
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(byHKIIMM ¥ omepaTopH], IOMeYEeHHbIE KaK IMMUTABLE, MOTYT BBIYMCIHSATHCS IIPU MJIAHUPOBAHWHU, a HE
BBITIOJTHEHUH 3ampoca. [loaToMy B mpumMepe

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

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

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

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

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

ArperaTHble QYHKIHMM min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKaM,
TaK YTO €CJIM B KaKOH-TO CTPOKE IOoJie employees OKaXKeTCS PABHBIM HYIIIO, OeJIeHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPHUTH pe3yiabTaT (GYyHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo (QYHKIUIO, CJIemyeT
BOCIIOJIb30BAThCA MIPEOJIOKEHUIMU WHERE HUIH FILTER.

4.3. Bbi30B (pyHKLU MM

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

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

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

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

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

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

ODYHKIUA concat_lower_or_upper UMeeT OBa 003aTETbHBIX napaMeTpa: a 4 b. Kpome Toro, ecth 0nuH
Heo0s3aTe IbHBIM TapaMeTpP uppercase, KOTOPBIHM 110 YMOJTYaHUIO MMeeT 3HaYeHUe false. ADTYMEHTHI a ¥
b OyAyT CIOXKEeHBI BMECTE U IIEPEBENEHEl B BEPXHUM UIHM HUKHUN PETHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peaan3aluuu GyHKIIUY celidac He BaXKHHI (moapoOHee 0 HUX pacCKa3aHo
B 'maBe 36).

4.3.1. No3uuMoHHaA nNepepaya

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

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

HELLO WORLD
(1 row)

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

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

hello world
(1 row)

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

4.3.2. AMeHHana nepepaya

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

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

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIEH, TaK YTO OH HESIBHO IIONy4YWJI 3HA4YeHHEe false.
I[TpeuMyIIecTBOM TaKOW 3amuCH SBIISETCS BO3MOXKHOCTH 3aIllMCHIBATL apPTYMEHTHI B JIIOOOM TOPSIIKE,
HampuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

7151 06paTHOM COBMECTHMOCTH IIOOAEPKUBACTCS ¥ CTAPBIM CUHTAKCHuC ¢ ":=":
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SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

[Tpu cmemaEHOM Hepemade mapaMeTPH IIEepefalTCsa W 10 UMeHaM, U o nmo3unuu. OgHaKo, Kak yXKe
OBIJIO CKa3aHO, UMEHOBAHHBIE apPI'YMEHTH He MOTYT CTOSITh Ilepel HO3uLIMOHHEIMU. Hampumep:

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

HELLO WORLD

(1 row)

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

IIpuMmeyanue

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

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

5.1. OcHOBbI TabnuLy

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BLHIOpPATh eOUHBIH
mabGioH MMeHOBaHUS Tabmuil M cTonOuoB. Hampumep, pemwmths, OymyT M B MMeHaX Tabmil
KCIIOIL30BAThCS CYIIEeCTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0OpaxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

Ywucno cTosnbiioB B Tabiulle He MOXKET ObITh OECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHUMyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TAaOIUIIEI C TAKUM
OOJIBIIIMM YHCJIOM CTOJIOIIOB OOBIYHO He TPeOyeTCsi, a eCiiu TaKasi HOTPeOHOCTh, BO3HUKAET, 9TO CKOpee
MPU3HAK COMHUTENbHOI'O AM3alHa.

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

DROP TABLE my_first_table;
DROP TABLE products;

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

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

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

5.2. 3HaYeHuMA No YMOJIYaHUIO

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

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

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

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

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

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

CREATE TABLE products (
product_no SERIAL,

SERIAL o6cyxkpaeTcs nmo3xe B [lompasgene 8.1.4.

5.3. OrpaHunyeHusn

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

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

5.3.1. OrpaHu4YeHUsa-NpoBepKHU

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

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

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

CREATE TABLE products (

product_no integer,

name text,

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

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

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

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

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

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

Wnu gaxke Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

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

9TO merno BKyca.

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

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

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

IIpuMmeyanue

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

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

IIpumMeuyanue

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

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

5.3.2. OrpaHunyenusa NOT NULL

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

CREATE TABLE products (

)

14

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

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

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

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

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

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

)

¥ 3aTEM BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTCH.

IToogcka3ka

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

5.3.3. OrpaHu4YeHMs YHUKANIbHOCTH

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

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

)i
BBHHGOFpaHquHHHCTOH6HaIITaK:

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

)

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

OTPaHUYEHUS TAaOIUITL, TEPEeYUCIUB UMEHa CTOIOIT0B Yepe3 3amlsTyo:

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

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

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

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

)i

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

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

5.3.4. NepBUYHbIE KJIIOUYU

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

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

)i

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

)i

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

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

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

[lepBUYHBIE KJTIOYU IIOJIE3HBI U AJIT HOKYMEHTHUPOBAHUS, U OJI KIHEHTCKUX IIPUJIoKeHui. Hampumep,
rpaduYecKOMy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPIKUMOTO TaOIUIILI, BEPOSITHO,
nmoTpebyeTcs 3HATh IMEPBUYHBIM KIII0YW TaOIUIE, YTOOBI OJHO3HAYHO HUAEHTUGUIIMPOBATH €€ CTPOKH.
ITepBuYHBIE KITIOYM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KITI0Y B TaOmIHIle
oIrpefessieT eneBble CTONOIB 10 YMOTYaHUIO OJI CTOPOHHUX KII0YEH, CChIJIAIOIINXCSA Ha 3Ty TabmuIy.

5.3.5. BHelwlHue Ka4u

OrpaHuyeHre BHEITHETO KJII0Ya yKa3bIBaeT, YTO 3HAYEHUS CTONOIa (MJIM T'PYIIIEl CTOJIOIOB) HOIZKHEI
COOTBETCTBOBATh 3HAYEHHUSIM B HEKOTOPOM CTPOKE OPYroM TabmuIlbl. DTO HaA3BIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 OBYX CBSI3aHHBIX TaOJIHII.

ITycThb y Bac yxke ecThb Tabnuiia IpoAyKTOB, KOTOPYIO MBI HEOHOKPATHO HCIIOJIb30BaJIu PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
IlaBayiTe IPeAIoONOXKUM, YTO y BaC e€CThb TabnuIla C 3aKa3aMM 3THUX IIPOAYKTOB. MBI XOTHUM, 4YTOOBI B
TabIHIle 3aKa30B CONEPKaIUCh TONBKO 3aKa3kl JeCTBUTEIIFHO CYIIIECTBYIOIINX ITPOAYKTOB. I109TOMY MBI
oIpefesiuM B HEM OorpaHWYeHNe BHEIIHEr o KJIl04a, CChIIaoIleecss Ha TabIuIly IIPOOyKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)
C TakuM OrpaHMUYeHUEM CO37aTh 3aKa3 CO 3HaUeHUEeM product_no, OTCYTCTBYIOIIUM B Tabsuiie products
(1 He paBuriM NULL), 6ymeT HEBO3MOIXKHO.

B Takoit cxeme Tabnuuy orders Ha3BIBalOT hoOYUHEHHOU Tabnunel, a products — 21asHOU.
COOTBETCTBEHHO, CTOJNOLBI HA3BBAIOT TaK K€ MOAYMHEHHBIM M TJIABHBIM (MJIM CCHIJTAIOUIUMCS U
1IeJIeBBIM).

ITpembioyiny0 KOMaHOy MOXHO COKPATUTD TakK:

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

)i

TO €CTb, €CJIM OIMYCTUTh CIIMCOK CTOJIOIIOB, BHEIIHUI KJII0U OyOeT HesIBHO CBSI3aH C IIEPBUYHBIM KIII0UOM
TJIaBHOM TaOJIUIIHI.

BHemrHu# K049 TaKXKe MOXKeT CCHIIAThCS Ha T'PYIIIY CTONOIOB. B 9TOM ciydae ero Hy»KHO 3alluCcaTh B
BHUOe OOLIYHOTO OrpaHuYeHus Tabmuiel. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i
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EcTecTBeHHO, YHCIO W THHOHI CTOJIOIIOB B OTrPaHMYEHWHU HOJIXKHEI COOTBETCTBOBAThH UHCIIY W THUIIAM
11eJIeBBIX CTOJIOIIOB.

OrpaHquHmo BHEIIHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CIIOCOOOM.

Tabiulla MOXKeT cogepKaTh HECKOIbKO OTPaHNYeHUN BHEIITHET0 K/II04a. DTO ITOIe3HO OJIsT CBSI3U TaOJIHII
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxKeM, Y BaCc eCTb TaOJIUIIEl MPOOYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIBKO IIPOAYKTOB (UYTO HEBO3MOZXKHO B IIpeObIAyInei cxeme). s
9TOTr0 BH MOXKETe HCIIOIb30BaTh TAKYI0 CXEMY:

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

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

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

)i

3aMeTBTe, 49TO B nocneuHeﬁ Ta6m/1ue HepBH‘IHBIﬁ KJIIOY ITOKPEIBA€T BHEIITHKWE KJIIOYH.

MEel 3HaeM, 4YTO BHEIIHME KIIIOUHM 3allpellaloT COo3[aHMe 3aKa30B, He OTHOCSAIINXCSI HU K OOHOMY
npoaykty. Ho 4TO menaTh, eClIiM TOCJIe CO3[aHUs 3aKa30B C OIPEHENEHHBIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaButcsa ¢ 9Tou cuTyaumelr. MHTyunnmsa mopckKa3blBaeT CIIEOYIOIINe BapUaHTH
IIOBEOEeHMNSs:

e 3amnpeTuTh yoaleHue IPOOyKTa
° y,'E[aJ'II/ITb TaK¥XXe CBJA3aHHBIE 3aKa3bl
e Yro-TO eme?

71 unmocTpaluy maBaliTe peajiM3yeM Ciedylollee ITOBeOeHUe B BHIIIEIIPUBEOEHHOM IIPUMEpPE: P
TIOTLITKE yHaneHus IIPOMAYKTa, Ha KOTOPHIM CCHIJIAIOTCS 3aKal3bl (uepe3 Tabiuily order_items), MBI
3alperaeM 3Ty onepariuio. Eciu ke KTO-TO TTOMBITAaeTCS YIAaIUTh 3aKa3, TO YIAJIUTCSI U eT0 COIEePKUMOE:

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

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

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

OrpaHuyuBalOIIMe ¥ KaCKafgHbIe yHoaJleHus1 — aBa HauOojiee pacIpOCTPaAaHEHHBIX BapuaHTa. RESTRICT
mpenoTBpaIlaeT yOaJieHue CBA3aHHOM CTPOKU. NO ACTION O3HAdaeT, YTO €CJIM 3aBUCUMBIE CTPOKU
MIPOJOJIKAIOT CYUIECTBOBAThH IIPU IIPOBEPKE OTpPaHUYEHHUS, BO3HUKAeT omubKa (3TO IOBEJEHUE IO
yMonuanuio). (I'TaBHBEIM OTIMYMEM STHUX OBYX BapUAHTOB SBISETCS TO, YTO NO ACTION ITO3BOJISIET
OTJIOXKUTH ITPOBEPKY B ITPOIIECCE TPAH3AKIINHM, & RESTRICT — HET.) CASCADE YKa3bIBaeT, YTO IIPH YOaIeHUHN
CBSI3aHHHBIX CTPOK 3aBUCHMEIE OT HUX OyOyT TaK 2Ke aBTOMaTUYEeCKHU yHoaJjieHbl. ECTh eIé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. IIpu ymameHMHM CBSI3aHHBIX CTPOK OHUM Ha3HAYalOT 3aBUCUMBIM CTOIOLIAM
B moguuHEHHOM Tabnuie 3HaveHuss NULL unm 3Ha4YeHUs 10 YMOJTYAHUIO, COOTBETCTBEHHO. 3aMeThTE,
4TO 3TO He OyIeT OCHOBaHWEM [JIsT HapyIIeHHWs orpaHuYeHmi. Hampumep, eciiu B Ka4eCcTBe [ENCTBUSI
3a[aHo SET DEFAULT, HO 3HAUEHUE I10 YMOJIYaHHUIO He YIOBIETBOPSET OrPaHNYEHUIO BHEIITHET 0 KJTIo4a,
ormepalus 3aKOHYUTCS OITHOKOM.

AHaJIOTUYHO YKa3aHHI0 ON DELETE CyIIecTByeT ON UPDATE, KOTOPOe€ Cpa6aTHBaeT IIPU U3MEHEHHNU
3aJaHHOTO CTOMIOIIA. HpI/I 9TOM BO3MOKHbBIE MENUCTBUS Te Ke, a CASCADE B TaHHOM ClIy4ae O3Ha4aeT, 4TO
HSMGHéHHHGBHaquHHCBH3&HHHXCTOH6HOB6YHYTCKOHHpOBaHBIBBaBHCHMHB(HpOKH.

OOBIYHO 3aBUCUMAsI CTPOKA He OOJIKHA YIOBJIETBOPSTL OTPAHUYEHNIO BHEITHEr 0 KJII04a, €CJIUM OOUH U3
CBsI3aHHHIX CTONO1I0B comepkuT NULL. Ecnu B 00bsIBIeHMEe BHEITHEro Kirio4ya moOaBiIeHO MATCH FULL,
CTpoka OyHeT yHOBJIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOunl paBHbI NULL (TO
ecThb npu pas3Hbix 3HaueHUuAX (NULL u He NULL) rapanTupyeTCs HEBHIIOJIHEHUE OTpaHUYEHUus MATCH
FULL). Ecnu BB XO0THTE, YTOOB 3aBUCUMEBIE CTPOKH HE MOTJIM U30€3KaTh U 3TOT0 OrPaHU4YeHUsI, O0BSIBUTE
CBSI3aHHBIE CTOJIOIBI KaK NOT NULL.

BHemrHu# KII0Y MONKEH CCHIIAThCS Ha CTONOIH, 0Opa3yolue MepPBUYHBIM KII0Y WIH OTPaHUYEHUe
VHUKAJIbHOCTH. TaKuM 00pa3oM, s CBSI3aHHBEIX CTOJIOIOB Bcerma OyOeT CyIIecTBOBaTh HHIEKC
(ompemenéHHBIE COOTBETCTBYIOIIMM IIEPBUYHBIM KJIOYOM HIIM OTPAaHUYEHHEM), a 3HAYUT NPOBEPKHU
COOTBETCTBHUS CBA3aHHOI CTPOKHU OYOYT BHITOIHATHECSA 9P(EeKTUBHO. TaK KaK KOMAaHIb DELETE [IJIsI CTPOK
TJIaBHOM TAOMUITLI MM UPDATE OJIST 3aBHCHUMBIX CTOJIOIIOB IOTPEOYIOT MPOCKAHWPOBAThH MOOYNHEHHYIO
TabJIMITy M HAHUTHU CTPOKHU, CCHIIAIOIINECS Ha CTaphle 3HAYEeHHs, IIOJIe3HO OymeT MMeTh MHIOEKC W IS
MMOMYMHEHHEIX CTONOI0B. HO 9TO HY>KHO He BCerjga, U CO3[aTh COOTBETCTBYIOIIHUHN HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBsSBIEeHME BHEIIHEro KIda He CO3MaéT aBTOMATHUYECKM MHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 006 M3MEHEHWW M yOAJeHWM OAHHBIX PacCKal3biBaeTcs B [maBe 6. Bl Takke MoOXKeTe
nmogpoOHee y3HATh O CHHTAKCHCe OrpaHWYeHUI BHEITHeTo Kiroda B cupaBke CREATE TABLE.

5.3.6. OrpaHM4YeHUA-UCKJIIo4YeHuUs

OrpaHuYeHUsS-UCKJIIOUEHUsI TapaHTUPYIOT, YTO IIPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBIM
cTosIOIIaM MJIM BHIPAXKEHUSM C IIOMOIILI0 3a[laHHBIX OIEePaTOPOB, MUHUMYM OJHO M3 3THUX CPaBHEHMM
Bo3Bpaturt false unmu NULL. 3anuceiBaeTcs 3TO Tak:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

ITpu moGaByIeHUY OrpaHUYEHUS-UCKIIIOUeHUS OyeT aBTOMaTUYECKH CO3aH UHIEKC TOTO TUIIa, KOTOPHIHM
yKa3aH B 00BSIBJIEHUM OTPaHUYEHUS.

5.4. CucrteMHblie cTonoubl

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMeMHbIX cmo16u08, HEeSIBHO OIIPeIeNEéHHLIX CHCTeMoin. Kak
CJIe[CTBUE, UX UMeHa HeJIb3s UCIIOJIb30BAaTh B KaYeCTBe NMEH I0JIb30BaTEIbCKUX CTOJIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBHCUT OT TOTO, SBJISETCS JIM MMs KIIOYEBLIM CJIOBOM MM HET; 3aKJII0OYeHHEe MMEHHU B
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KaBBIYKH He ITOMOXKeT n30exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) Gkt CTOJ'I6].[I>I HEe OOJIZKHBI BaC 66CHOKOI/ITB, BaM
JINIITbh JOCTATOYHO 3HATH 006 ux Cyl1eCTBOBaHHUH.

oid
HUpenTtudukarop o6wekra (object ID) anst cTpoku. DTOT CTOJIOEI] IPUCYTCTBYET, TOJILKO €CJIU Tabiuia
ObUIa co3maHa C yKasaHWeM WITH OIDS, MM eClIi B MOMEHT e€ co3maHus Oplla yCTaHOBJIEHAa

nepeMeHnHas KoHurypanuu default with oids. 3ToT cTonbelr mmeeT TUI oid (C TEM Ke UMEHEM, UTO
¥ caM cTtonberr); moagpobHee 00 3ToM Tume cM. Pa3zmern 8.18.

tableoid

NpenTndurkatop o6bEKTa OIS TaOIUITLI, COIepKallel CTPOKYy. DTOT CToIbel] 0COOeHHO TOJIe3eH I
3aIpoCcoB, UMEIOIINX OeJIi0 C uepapxuell HaciaemoBaHus (cM. Pazmen 5.9), Tak Kak 6e3 HEro CiI0XKHO
OIpenenuTh, U3 KaKol TaOmuIlkl BEIOpaHa CTpoka. CBsA3aB tableoid co CTONOIOM oid B Tabmuile
pg_class, MOXKHO OyIOeT IMOIYyYUTh UMS TaOIHITHL.

xmin

Npentudukartop (Kom) TpaH3akIuu, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpokKu — 3TO €€
WHOVBUOYyaIbHOE COCTOSTHHE; IPHU KaXXOO0M MU3MEHEHUU CO3TaE€TCsI HOBas BEPCHUS OOHOM U TOM Ke
JIOTUYECKOU CTPOKMU.)

cmin

HoMmep KomaHOw (HauyuHasi ¢ HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax

HpenTnduKaTop TpaH3aKLUWK, yOalauBIIeH CTPokKy, uinu 0 Oias HeymaléHHOM BEpPCHU CTPOKH.
3HaueHHe 3TOTr0 CTOJIOIAa MOXKeT OBITh HeHYJIeBBIM M OJI BUOWUMON BEPCHUHU CTPOKH. DTO OOBIYHO
O3HAYaeT, YTO YHaJsdiollasi TPAH3aKIWs ellé He ObUla 3aduKcUpoBaHa, WM yOajieHue OBLIO
OTMEHEHO.

cmax

HOMep KOMaH[OEI B ynanmomeﬂ TPAaH3aKIUU UJIX HOJIb.

ctid

du3nyveckoe pacnojiokeHue JaHHOM BePCUU CTPOKU B Tabnuile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OBLICTPO HAWTH BEPCHUI0 CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPH BHIIOTHEHWH VACUUM FULL.
TakuMm o6pa3oM, ctid HENb3sd IPUMEHSITh B Ka4YeCTBE [OJTOCPOYHOT0 MAEHTH(PHUKATOpPa CTPOKH.
g upeHTUPUKAIIUK JIOTUYECKHUX CTPOK Jiydllle MCIoiab30BaTh OID unm maxe MOIOTHUTEIbHBIN
mocnenoBaTelbHEIM HOMED.

Komer OID mpepncTaBisgioT coboii 32-OuTHBIE 3HAYEHUS W BHIOMpalOTcs u3 eguHoro ains Bceit CYBII
CYéTuyrKa. B OOMBINX WU HONTOXUBYIIINX 0a3axX JAaHHBIX 9TOT CUETUYHK MOXKET IMOUTH IT0 KPyry. TakuM
0o0pa3oM, He PEeKOMEHIOYEeTCsI PACCYUTHIBATh Ha YHuUKanbHOCTh OID, ecru TOMLKO BHL He o0ecreunTe eé
OOIIOMHUTENbHO. ECITu BaM HYKHO UAEHTUGUIIMPOBATL CTPOKHU TaOIUITE, HACTOSITEJIbHO PEKOMEHOYETCS
WCIIONIb30BaTh MHociemoBaTenbHOCTH. OOHAKO MOXKHO MCHOONIb30BaTh M Kogbl OID, mpu BHEIIOITHEHUU
CIIedyIOUIuX yCJIOBUM:

* Korpga ona ugeHTudumKanum cTpok tabnuil npuMensierca OID, B KaxXkaol Tako#l Tabiuile TOJIKHO
Cco3[aBaThCs OTrpaHUYEeHUe YHUKANbHOCTH fyig ctonbiia OID. Korpa Takoe orpaHu4YeHre
VHUKaJIbHOCTH (MU YHUKAJILHLIM MHAEKC) CYLUIECTBYET, CUCTEMA 103a00TUTCSA O TOM, YTOOKI
OID HOBOU CTPOKHU HE COBIAJ C yKe CyllecTByrIIuMu. (KoOHeYHO, 3T0O BO3MOXXHO, TOJIBKO €CIIH
B TabJuile MeHbIIe 232 (4 MunmuapIoB) CTPOK, a Ha MpaKTHUKe TabGJIUILI JOJIKHEL OBITH TOPa3mo
MeHbIIIe, THaUYe MOXKeT I0CTpajaTh IPOU3BOOUTEIBHOCT CUCTEMEL.)

 Hukorpga He crnenyeT paccuuThBaTh, 4To OID OynyT yHUKaIbHBI Cpenu BceX Tabmull; B KaYuecTBe
rino6anbHOr0 UOeHTH(HUKATOPa B paMKax 0a3bl MaHHBIX MCIIONIb3YHTEe KOMOMHALNIO tableoid u OID
CTPOKH.
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* KoneuyHO, BCce 3TH TaOIUIIHI JOIKHBI OBITh CO3MaHbI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUIo ToApa3yMeBaeTcsa WITHOUT OIDS.

NpenTnduKaTopsbl TPaH3aKUWH TaKXkKe SBIAIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH I10 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBUJIbHOM obciyxkuBanuu b]l; mogpodHee 06 3TOM CM.
I'maBy 23. OpmHaKO mojiaraThCsa Ha YHUKAJIbHOCThH KOJOB TpPaH3aKIUM B TeUYeHUE OJIUTEIbHOT0 BPEMEHU
(mpu 6onee yeM MUIIMapAe TPaH3aKLUN) He CIIenyeT.

NpoeHTH(GUKATOPEI KOMAaHI TakXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUHM JTUMHT Ha 232 (4 munnuapga)
kKoMaHn SQL B omHOUM TpaH3aknuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTH(GUKATOP IIOTYyYaioT TOJTBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUEeCKU U3MEHSIOT COmepKuUMoe 0a3bl JaHHBIX.

5.5. N13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIIEl, @ 3aTEM IIOHSIJIN, YTO AOIYCTUIIX OIIMOKY, MM U3MEHMJIMCh TPeOOoBaHUSA
BAIllero IIPUJIOXKEHUS, BBl MOXKETe yIOaIUTh €€ M co31aTh 3aH0oB0. Ho 310 OyneT HeynoOHoO, eciii Tabmuia
yXKe 3amoJjIHeHa JaHHBIMH, UJIM €C/IM Ha Heé CChUIAIOTCS Apyrue oO0bheKTH 0a3bl JaHHBIX (HAlTpuMep, 110
BHelllHeMy Kito4y). ITostomy Postgres Pro nmpemocraBnsier HaOop KoMaH[ Ojis Momudukanuy Tabmiui,.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEepPIKAIIUXCs B Tabmuile: 3mech MBI
o0cyxpaeM Moau(pUKAIINIO ONIPeAeIeHUs, UIIU CTPYKTYPHI, TaOJIUIIHL.

Br1 MmoxkeTe:

¢ JloGaBIATL CTOIOIIBI

e V@oanmsaThb CTONIOIIEI

e IoGaBisaTh OTPAaHUYEHUA

e VpansTh OrpaHuYeHUs

e H3MeHSATh 3HAUEHUS 10 YMOTYAHUIO
e H3MEeHATH TUILI CTOIOLIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e IleperMMeHOBLIBAThH TAGIIHIILI

Bce aTu medcTBUS BHIIOIHSAIOTCS C moMmolnbio KoMaHOwel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.5.1. lobaBneHue crondua

IHo6aBUTEL cTOIOEI] BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

Hogrlil cTon6ell 3anoIHSIeTCs 3aJaHHbIM /I HEr0o 3Ha4YeHUeM M0 yMoiyaHuio (unu 3HauenueMm NULL,
ecyu BH He m0o0aBUTe YKa3aHue DEFAULT).

ITpu 5TOM BBHI MOXKETE CpPa3y OIpeneIuTh OrpaHUuYeHUus CTOJIOIa, UCIIOIb3YsT OOBIYHBIM CUHTAKCUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha caMom pmese 3mech MOXKHO HCIIOJIb30BaTh BCe KOHCTPYKIIWH, MOMYCTUMBIE B ONMpPEeNeIeHUu CTOJIOIa
B KOMaHJe CREATE TABLE. [IOMHHTe OOHAKO, UTO 3HAUEHHE II0 YMOJIYAHHUIO HOJI2KHO YIOOBIETBOPSATH
OaHHBIM OTPAaHUYEHHUSM, YTOOBI Oolepanus ADD BBIIOJIHWIIACH YCIIEIIHO. BEI TakxkKe MoOXKeTe CHauaila
3aIOJIHUTh CTONIOEI] IPaBUIbHO, a 3aTeM J00aBUTL OrPaHUYEeHUs (CM. HUXKE).

ITogcka3ka

IloGaBmeHue cTONOIIA CO 3HAYEHUEM II0 YMOJTYAHHUIO IIPUBOIUT K NU3MEHEHUIO BCEX CTPOK TaOIHITHI
(B HUX OymeT coxpaHEHO HOBoe 3HaueHue). OMHAKO eCny 3Ha4YeHHe II0 YMOJTYaHHWI0 He YKa3aHo,
Postgres Pro moxeT obOoiTuch 6e3 (pu3ndueckoro maMeHeHUus. [103TOMy, eClIu BHI IJIaHHUPYETE
3aMl0JIHUTh CTOJIOEI] B OCHOBHOM HE 3HAYEHHUSIMH 10 YMOIYaHUIO, Iy4lle OyneT moO6aBUTh CTOJIOeI]
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0e3 3HAYEeHU 10 YMOJIYaHHIO, 3aTEM BCTAaBUTh Tp86yeMbIe 3HA4YeHHud C IIOMOIIbIO UPDATE, a IIOTOM
OIIpenejIuTh 3Ha4YeHHe I10 YMOJIYaHNI0, KaK OIIMCaHO HHUXKe.

5.5.2. YpaneHue ctondbua
YJIaJ'II/ITB CTOJ'I6€I_I MOZKXHO TakK:

ALTER TABLE products DROP COLUMN description;

[lamHBIE, KOTOPHIE OLIIK B 9TOM CTOJIOIE, BCYe3aloT. BMecTe co CTOJIOOM YOaIsII0TCS ¥ BKIIOYAIOIIe eTo
orpaHmueHuss Tabmuitkl. OMHAKO, eCIU Ha CTONOeI] CChITaeTCsl OTpaHUYeHre BHEITHETro KiIio4Ya OpPYTroH
TabuIlkl, Postgres Pro He ymanuT 5TO orpaHUYeHNWe HESIBHO. Pa3peIuTs yoajeHue BceX 3aBUCSIIUX OT
9TOT0 CTONIOIa 00BEKTOB MOXKHO, T0oOaBUB YKa3daHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OOIuHi MexaHU3M, CTOSIIINY 3a 9THUM, OINUCHIBaeTcs B Pasmene 5.13.

5.5.3. lobaBneHue orpaHu4yeHun
151 moGaBIeHUsT OTPAHUYEHUS UCIIOIb3YETCsI CHHTAKCUC OrpaHuydeHus Tabauiel. Hanpumep:

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

REFERENCES product_groups;

YTo6el mobaBuThk orpaHndernne NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUUYEHHUS TaOJIHITH,
HUCIIONb3YyHUTE TAKOU CHHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHnyeHWEe MTPOXOOUT TPOBEPKY aBTOMATUYECKW U OymeT [moOaBIeHO, TOMBKO €CIU  eMy
YIOOBIETBOPSIOT HAHHBIE TAOTUITH.

5.5.4. YpaneHue orpaHu4yeHus

[ns ymaneHWsI OrpaHMYEHUS BBl OOJKHBEI 3HATh €ro MMs. ECiim BEI He NIPHCBaWBalll €My KM, 3TO
HEesIBHO COeJjiaJia CuCTeMa, U BBl OOJIZKHEI BBISICHUTH €I'0. 3}1er MOZKET OBITH IIOJIe3Ha KOMaHOa psql \d
umMa_rabaunsr (MU OPYTHE MIPOTPaMMEI, TTOKa3kIBalolye NoapobHyo uHbopMaluio o Tabnuilax). 3Had
UMSsI, BB MOJKETe MCII0JIb30BaTh KOMaHOY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BHI UMeeTe [eji0 C UMEeHEM OTPaHuYeHUs Buaa $2, He 3a0yabTe 3aKJTIOUYUTh €T0 B KaBBIYKHU, YTOORI
9TO0 OBIJT JOMYCTUMHBIN UOeHTU(GHUKATOP.)

Kak u mpu ymameHum cTojOla, €ClIM BHl XOTHTE YOalIuTh OrpaHHYEeHHe C 3aBUCHUMEIMU OOBEKTaMHU,
mobGaBbTe yKalaHMe CASCADE. [IpuMepoM TaKOM 3aBHCHUMOCTH MOIKET OBITh OTPaHMYEHHE BHEIITHETO
KJII04a, CBI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXXHO ymanauTb orpanuydeHus JTro0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnone3yuTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BctnomuuTe, uto v orpanndenuit NOT NULL HeT UMéEH.)

5.5.5. NI3aMeHeHue 3Ha4YeHMA No YMOJIYaHUIo
Ha3HaqHTBCTOHGHYHDBOG3HaquHeIK)yMOanHHK)MOXGﬂ)TaK:

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

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

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

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

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

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

5.5.7. NepenmeHoBaHue cTondbua

YT0OBI IEPEeNMMEHOBATh CTOI0EI], BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabnunubl
Tabuily MOXKHO IepEenMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

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

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

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

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

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

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

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

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

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

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

5.7. MONINTUKM 3aLLUUTblI CTPOK

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

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

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

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

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

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

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

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

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

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

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

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

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

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

910 paboTaeT mOmOOHO IPEOBIAYIIEMY HIPUMEDY.

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

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

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

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

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

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

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

)i

CREATE ROLE admin; —-—- AOMUHUCTPATOP

CREATE ROLE bob; —— OOBIYHBIM [IONbL30OBATENb

CREATE ROLE alice; —— OOBIYHBIM [IONbL30OBATENb

—— Hamonuenue Tabnullbl
INSERT INTO passwd VALUES

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

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

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

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

—— Co3paHue MNONHUTHK

—— AIDMUHUCTPATOP MOXET BUIETh UM HNOOABNATL JOOHE CTPOKU

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

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

—— OObIUHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE NAHHBIE, HO

—— He MOTyT 3alaThb NPOU3BOILHYID O60NOUKY BXOOa

CREATE POLICY user_mod ON passwd FOR UPDATE

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

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

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

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

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

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

shell

——————————— e i s s St
+ ___________

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

| /bin/dash

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

| /bin/zsh

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

(3 rows)

—— [lpoBepuM, UTO MOXEeT nOenaThb AIHCa

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

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

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

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

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

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

UPDATE 1

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

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

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

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

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

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

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

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

INSERT INTO groups VALUES

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

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

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

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

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

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

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

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

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

BEGIN;

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

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

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

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

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

Ob6ouTu Ty HpO6J'IeMy MOXKHO HECKOIBKUMU CIIOCOOaMH. [TepBoe mpocToOe pellleHVe 3aKII4YaeTCs B
HUCIIOJIb30BaHUM SELECT ... FOR SHARE BO BJIOZKEHHBIX 3allpoCaX SELECT B IIOJIMTHKAX 3allHUTHI
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cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BATENISM ITPABO UPDATE B ILIEJIEBOM
Tabnuie (3mech users), YTO MOXKeT OBITH HeXejaTenbHO. (XOTd MOXKHO NPUMEHUTH €IE ONOHY
TMOJIUTUKY 3allUThl CTPOK, YTOOBI OHM HE MOTJIM NPAKTUYECKU BOCIIOIB30BATbCS OTUM IMIPaBUIIOM;
60 IMOMECTHUTDL BIIOXKEHHBIM SELECT B (QYHKIIMIO, ONpPedessIoNyi0 KOHTEeKCT Oe3omacHoCcTH.) Kpome
9TOT0, aKTUBHOE MCIIONh30BaHMUE OJIOKMPOBOK CTPOK B 1IeJIeBOM TalbJuile MOXKET ITOBJIeYb IPOOJIEMEI
C IIPOU3BOOUTENBHOCTBIO, 0COOEHHO MPU YaCTHIX M3MEeHeHUsX. [[pyroe pelleHue, IMPaKTUYHOE, €CIIU
neneBass Tabnuila M3MEHSETCS HeYacTO, 3aKJII0YaeTCs B MCKIIIOYUTENbHOM OJIOKMPOBKE I1IeJIeBOM
TabMIULL IPU M3MEeHEeHUU, YTOOR HUKaKHe TMapalielbHble TPaH3aKIIUM He BUMAENIU CTaphble 3HAYEHUS
CTPOK. JIn60 MOKHO IIPOCTO HOXKOATHCS 3aBEPIIIEHUS BCEX MTapaljieIbHBIX TPaH3aKIIUM ITOCIIe U3MEHEHU ST
B 1IeJIeBO¥ Tabmulie, Ipexkae YeM BHOCUTh U3MEeHEHU S, paCCUNTaHHBIE Ha HOBBIE YCIIOBUSI 0€30I1aCHOCTH.

3a JOIIOTHUTEeNbHBIME moapoOHoCcTIMU obpaTtuTechk K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Knacrep 6a3 manHbIx Postgres Pro comepzKuT OOMH WM HECKOJIbKO MMEHOBAHHBIX 39K3EMIIISIPOB 06as3.
Ha ypoBHe KjacTepa CO3HAIOTCS POIKM U HEKOTOPHIE APyrue OOBLEeKTH. IIpu 9TOM B paMKax OIHOTO
TMOAKITIOYEHUS K CepBePy MOXKHO o0OpariaThbCs K JaHHBIM TOJIBKO OHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPY YCTAaHOBJIEHUU COeOUHEHMUS.

IIpumMeuyanue

[Tonmp3oBaTenu KijacTepa He 00s3aTelbHO OyOyT MMETh OOCTYI KO BceM 6a3aM AaHHBIX 3TOTO
KjacTtepa. TOT ¢GakT, YTO POJIM CO3[AIOTCS Ha YPOBHE KjlacTepa, O3HA4YaeT TOJIBKO TO, YTO B
KJjlacTepe He MOXKeT OBITh OBYX POJIed joe B pPal3HBIX 0a3axX MaHHBIX, XOTS CHUCTEMa MO3BOMSET
OTPAHUYUTH AOCTYII joe TOIBKO HEKOTOPHIMU 6a3aMu OaHHBIX.

Baza OAaHHBIX COOEP2XKUT OOHY NI HECKOJIBKO MMEHOBAHHEBIX CXeM, KOTOPEIE B CBOIO O4Yepedrb comepzxkKarT
TaGJ’II/IHLI. CxeMBI Takke comepzKaT MMEHOBAHHEIE 00BEKTEI OPyrux BHOOB, BKJIIIOYas THIIBI HAaHHBIX,
(by'HK].[I/II/I X1 OIIepaTopHkI. OJIHO U TO Xe UMA 00BbeKTa MOXKHO CBO6OJ1HO HUCIIOJIB30BAaTh B PA3HBIX CXEeMaAX,
HaIPpUMEp U schemal, B myschema MOT'YT COOEpzKaThb TaOJIUIEl C UMEHEM mytable. B oTnuume ot 0a3
OaHHBIX, CXeMBI HE OTPAHUYHNBAIOT OOCTYII K OAaHHBIM: IIOJIB30BATEIN MOI'YT O6pa]l[aTbCH K 00BbeKTaM B
mo60oi cxeMe TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4YeHbl COOTBETCTBYIOIINE IPaBa.

ECTh HECKOIBKO BO3MOKHEIX OGLHCHGHHﬁ, OJIsd 4ero CTOUT IIPUMMEHATHE CXEMBI:

* Yro6rl opHy 6a3y maHHBIX MOTJIKM MCIIOJIh30BaTh HECKOJILKO II0JIh30BaTe e, He3aBUCUMO OPYT OT
opyra.

* YToO6H 00BeOUHUTH 00BEKTH 0a3bl JAHHBIX B JIOTHYECKHE IPYINH OJIS 00JIETYEHUS YIIPaBIeHUs
UMHU.

* YToO6H B 0OmHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIE IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIINKTOB
HMEH.

CxeMnbI B HEeKOTOPBIM CMEICJIE momoOHBEI KAaTaloraM B OHepaHI/IOHHOfI CHuCTeMe, HO OHU He MOIyT OLITH
BJIO2K€HHBIMU.

5.8.1. Co3paHue cxeMmMbl

s co3manmsa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OIpeResieTe UM CXEMEBI
110 CBOEMY BHIOOPY, HAIIpUMEDP TaK:

CREATE SCHEMA myschema;

YTt0o06BI CO30aTh 0OBEKTHI B CXeM€e HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/HOE UMS, COCTOSIIEEe U3 UMEH
CXeMBI 1 00BEeKTa, pa3leIéHHBIX TOUYKOM:

cxeMa. rabnuia

9TOT CHUHTAKCHC paboTaeT Be3de, I'Ie OXMUOAETCS HMS TAaOIMIBI, BK/IOYas KOMaHOLI MOOHU(PHUKAIIMN
TaOIUITE ¥ KOMaHOb 00paboTKY JaHHBIX, 00CyKOaeMble B CIIemyIomuXx ritaBax. (171 KpaTKOCTH MEI OymeM
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TOBOPHUTB TOJIBKO O TaBGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUITEI UMEHOBAHHBIX 00HEKTOB,
HaIMIpUMeEpP, TUIH ¥ QYHKIMN.)

EcTs ewé 6oee oOIIUA CUHTAKCHUC
6aSa_ﬂaHHbIX. cxeMa. TaﬁJYHL[a

HO B HACTOSIIEe BPEMS OH ITOOAePKHUBAETCS TOIBKO [yt (OpPMaJIbHOTO COOTBETCTBUS cTaHmapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOU BHI ITOOKJTIOYEHEI.

Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

Yrto6Bl yOamuTh MIYCTYIO CXeMy (He coepzKalllyio 00bEKTOR), BEITIOTHUTE:
DROP SCHEMA myschema;

YoanuThk CXeMy CO BCEMH COOEepPzKalllUMUCS B Hell 00beKTaMKi MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CrosAuiui 3a 3TUM OOLIMH MexXxaHu3M olrcaH B Pasmerne 5.13.

YacTo GBIBaeT HYKHO CO3[aTh CXeMYy, BIaielIblleM KOTOpPOo¥ OyImeT Opyro¥ II0Ib30BaTeslb (3TO OOUH U3
Cc1IIoco00B OrpaHHUYeHMs IOJIL30BATEIeH MPOCTPaHCTBAMU UMEH). CenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_ cxembl AUTHORIZATION wumM4 HOJIb30BAaTENd;

Br1 naxe MO2KeTe OIIYCTUTh UMSA CXEMEI, B 3TOM CJIydae MMEeHEeM CXEMEBI CTaHEeT UMs IIO0JIb30BaTeJid. Kak
9TO MOXKHO IIPUMEHATH, onucaHo B [lonpa3szene 5.8.6.

CxeMbl C UMeHaMM, HaUMHAIOIIUMUCS C pg_, ABIIAIOTCA CHCTEMHBIMH; IIOJIb30BaATEJIAM HE€ Pa3pPeIlIeHO
HUCIIOJIB30BATh TaKHWE€ MMEHaA.

5.8.2. Cxema public

Ilo aToro MBI co3gaBanu TaOIUIE, HE YKa3bklBas HUKaKue MMeHa cXeM. [1o yMom4aHuio Takue TabIuIThl
(m mpyrue OOBEKTHI) aBTOMATHYECKH IIOMeEINaloTCs B cxeMy «public». OHa comepzKUTCS BO BCEX
co3maBaeMbIX 0a3ax maHHBIX. TaKuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
J9KBHBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.8.3. NyTb noucka cxemsbl

Besme mucaTh IMONTHBIE UMeHa YTOMHUTENIBHO, M YaCTO BCE PABHO JIyYIlle He MPUBS3BIBAThH IIPUIOKEHUST
K KOHKpPEeTHOM cxeMe. [ToaToMy K TabmuiaM oOBIYHO 00paIllal0TCs II0 HeNOJAHOMY UMEHU, COCTOSIIeMY
IIPOCTO U3 uMeHu TabnuIkl. CcTeMa ompenenseT, KakKas MMeHHO TabIuIla Mogpa3yMeBaeTC s, HCIIONb3YsI
nyms NOUCKA, KOTOPHIHA TpPEICcTaBisgieT COOOW CIOMCOK MIPOCMAaTPHUBAeMBIX cxeM. Ilompa3yMeBaeMoi
TabnuIlell CYMTAEeTCS MHepBas Ioaxomsainasi Tabmuila, HaWgeHHas B cxeMax OyTu. Ecinu momxomsimas
TabnuIila He HalgeHa, BO3HUKAET OIMNOKa, Jaxke eciiu Tabulla ¢ TaKUM MMEeHeM eCTh B OPYTHX cXeMax
0a3bl JAHHBIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE OOBEKTHl B PA3HEIX CXeMaX YCJIOXKHSeT HallMcaHue 3aIllpoCoB,
KOTOPHIE OOJIKHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAIbHO IT03BOJISIET
TIOJIb30BaTEJIIM BIMATH Ha IOBeAeHKe 3alIPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIK CIIy4YalHO.
BBumy npeobGagaHus HEMOJIHBIX UMEH B 3allpocax U UX MCIIOIb30BaHusA BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYTH 3HAYUT [OBEPSThH BCEM IIOJIb30BATENISIM, UMEIOIINM IIPpaBO CREATE B
aTOu cxeMme. Korma BBl BEIIIOJIHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTelIb MOXKET CO30aTh
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OOBEKTHI B cxeMe, BKIIIOUEHHOM B Balll IIYTh IIOMCKA, U TaKHUM O6p&30M IIepexBaThbIBATh YIIPABJIIEHUE U
BEITIOJTIHATH ITPOXU3BOJIBHEIE (by'HK].[I/II/I SQL kak ecnu OBl X BHITIOJTHSIJIN BHI.

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

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

search_path

"Suser", public

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

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

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

SET search_path TO myschema,public;

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

DROP TABLE mytable;

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

MBI MO2KeM TaK>Ke HalllCaTh:

SET search_path TO myschema;

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

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

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

OPERATOR (cxema.oneparop)

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

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

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

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

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

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

5.8.5. CxeMa cMCTeMHOro Kartainora

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

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

5.8.6. LLIaGJ/IOHbI UCNONIL30OBaHUA

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

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

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

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

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

5.8.7. NepeHOCUMOCTb

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

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

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

5.9. HacnepoBaHue

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

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

CREATE TABLE cities (

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

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

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

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

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

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

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

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

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

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

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

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

9TOT 3aIllPOC BHIOACT:

tableoid | name | elevation

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

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

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

B pe3yJibTaTe BHI IIOJIYYHUTE:

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

cities | Mariposa | 1953

capitals | Madison | 845

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

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

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

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

Ms1 Moriu HafesAThCS Ha TO, YTO OJaHHBIE KAKUM-TO 00pa30oM monanyT B TabnIumy capitals, HO 9TOTO HE
MTPOUCXOOUT: INSERT BCETHa BCTaBIsIEeT JaHHBIE HEITIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPEHIX
cnydasix mobaBiisieMble TaHHbIE MOJKHO II€pPeHAIPaBiIsaTh, UCIIONIb3ys mpaBuna (cM. I'maBy 39). OmHaKO B
HallleM cjiydae 9TO He IIOMOKeT, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa 6ymeT
OTBEPTHYTa A0 IPUMEeHEeHUs IIpaBua.

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

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

OTHolLIeHWe HacJielmoBaHUSA MexXpAy TabnuilaMu OOBIYHO yCTaHaBJIMBAETCS MHPU CO3TaHUU [OoYepHem
TaOIUILEI C KUCHOJIb30BAHUEM IpPeNJioKeHUs INHERITS omepaTtopa CREATE TABLE. IOpyroi# cmoco0
Io0aBUTh TaKOe OTHOINEHMWEe i TabIWIlhl, ONpelNesIEHHOM IOOXONAIIMM o00pa3oM — UCIOJIL30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [Ins aToro 6ymyinasi modepHsst TablIuIla JOJIKHA y2Ke BKITI0YaTh
Te JKe CTONOIH (C COBIAmAIIUMM MMeHaMM M THUIIaMH), 9YTO W pPOOuTeNbckKas Tabmuma. TakXke oHa
IOJIDKHA BKJIIOYATh aHAJIOTUYHEIE OTPAaHUYEHUS-IPOBEPKU (C TEMU JKe MMeHaMHM U BBIDAKEHUSIMH).
YpganuTh OTHOINEHUME HacjefoOBaHMSA MOXKHO C NOMOIILI0 yKas3aHMsA NO INHERIT omeparopa ALTER
TABLE. [IluHamMu4yeckoe noOaBjeHUE U yHaleHUe OTHOIIEHUN HacJIeOBaHUS MOXKET OBLITh IIOJIe3HO IIPHU
peanusanuu CeKIuoHupoBanus tTabmui (cMm. Pasgern 5.10).

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

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

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

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

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

5.9.1. OrpaHunyeHus

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

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

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

* Tlogo6HBIM 0OPa30M, €CJTM MBI YKazKeM, YTO cities.name CChIJIaeTCs (REFERENCES) Ha KaKyO-TO
Opyryto TabiIuily, 9T0 orpaHuYeHye He OymeT aBTOMaTUYeCKU PaclipoCcTpaHeHo Ha capitals. B
9TOM CJIy4dae pellneHrueM MOXKEeT CTaTh AdBHOe JIOG&BJ'[GHI/IG TaKOr'o Ke orpaHn4eHuns REFERENCES B
TabnIuIly capitals.
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* Ecnu BH cmenaeTe, YTOOBI CTOIOEI APYTOM TaOIUIIEI CCRIIAJICSA Ha cities (name), B 9TOM CTOJOIIE
MOZKHO Oy[eT yKa3bIBaTh TOJIbKO Ha3BaHUS IOPOIOB, HO HE CTOJHIl. B 9TOM ClIydae XOpOILIero
peIeHus HeT.

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

5.10. CeKuMoHMpoBaHue Tabnuy,

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

5.10.1. O630p

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

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

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

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

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

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

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

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

CekIMOHMPOBaHYUE II10 CIIUCKY

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

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

5.10.2. lleknapaTuBHoe CeKLUOHUpPOBaHUue

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

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

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

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

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

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

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

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

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

5.10.2.1. NMpumep

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

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

)i

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

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

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

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

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

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

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

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

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

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

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

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

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

[7151 peanu3aluy BIOXKEHHOTO CEKITMOHUPOBAHMS YKaXKUTe IPeaIokKeHue PARTITION BY B KOMaHOaXx,
CO3TAIONINX OTHEJIbHEIE CeKITUH, HallpuMep:

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

Korma 6YHYT CO3O0aHBI CEKIUMU measurement_y2006m02, OAHHEIE, mobOaBiIsIeMBEIe B measurement
U TIoTafjalIllne B measurement_y2006m02 (MM [OaHHBIE, HENOCPEACTBEHHO HOOaBIsIEMEIE
B measurement_y2006m02, C Y4YETOM COOTBETCTBUS OTPAaHUYEHUIO CceKuuu) OymyT 3aTeM
IepeHanpaBJieHbl B OOHY W3 BJIOXKEHHBIX CEKIIWM B 3aBUCHUMOCTUA OT 3HAYEHWs CTOIOIA peaktemp.
YkazaHHBIN KITI0Y Pa30ueHns MOKET ITePeCceKaThCs C KJITI0UOM Pa30MeHUsT POOUTEIIS, XOTS OIIPENeNsiTh
TPAHUILI BJIOKEHHOM CEKIWM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOJKECTBO IOAHHHIX, KOTOPOe OHa
IIPUHUMAET, BXOOWIO BO MHOXKECTBO, HOyCKaeMoe COOCTBEHHBIMH I'DaHUIIAMHU CEKIIUM; CHUCTEMa He
IBITAeTCS KOHTPOJIUPOBATh 3TO CaMa.

3. Co3patiTe MHOEKC I10 KJII0UEBOMY CTOJIOIY(aM), a TakkKe to0ble Apyrue UHOEKCH, KOTOPHIE BhI XOTEIH
OBl UMeTh B Kaxkaou cekuuu. (MHOEKC Mo K049y, CTPOT0 TOBOPS, He HEOOXOAUM, HO B OOJIBIITMHCTBE
cnydaeB oH OymeT mmone3eH. Eciiu BbI XOTHUTe, 4YTOOH 3HAYEHUS KiI04Ya ObIJIM YHUKAIbHEI, BaM CJIEyeT
TaKXe CO3OaTh OrPaHUYEeHUS YHUKAJIbHOCTU UJIM IIEPBUYHOIO KJIIo4a I KaXOoW CEeKIUH.)

CREATE INDEX ON measurement_y2006m02 (logdate);
CREATE INDEX ON measurement_y2006m03 (logdate);

CREATE INDEX ON measurement_y2007mll (logdate);
CREATE INDEX ON measurement_y2007ml2 (logdate);
CREATE INDEX ON measurement_y2008m01 (logdate);
4.Y6eputech B TOM, 4YTO IIlapaMeTp KoHdurypamuu constraint exclusion He BBIKIIOYEH B
postgresqgl.conf. MHa4e 3ampockH He OyOyT ONITUMU3NPOBATHECS MOMKHBIM 00pa3oM.

B mamHOM mpuMepe HaM MOTPebyeTCs CO3maBaTh CEKLMIO KaXKObIM MeCsl, TakK 4To ObII0 OB Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIHM OB (hopMupoBas Tpedbyembrir Kog DDL aBTOMaTHUYECKH.
5.10.2.2. O6cny>xuBaHMe CeKLUn

OOrruHO HaOOP CceKIuii, 0O0pa30BaHHEIN HM3HAYAJLHO IIPH CO3MaHMM TabJuI, He NOpenrnolaraeTcs
COXpaHSTh HeM3MeHHHIM. 4Yaine HaoOOpPOT, MJIAHUPYETCs VYOalsATh CTapble CEeKIWHd [OaHHBIX |
nmepuoguYecKy mo0aBiIATh HOBbIe. OMHO 13 HanboJiee BaKHBIX IPEUMYIIECTB CEKITHOHUPOBAHUS COCTOUT
WUMEHHO B TOM, YTO OHO ITO3BOJISET ITPAaKTUYEeCKM MOMEHTAIbHO BHIIIOIHSATH TPYOOEMKHE OIepalluy,
U3MEeHSsIsI CTPYKTYPY CEKIIUH, a He (u3nuUYeCcKHu nepemerlriasi 600mbirue 00bEMBI JaHHEIX.

CaMBIH JIETKUH CIIOC00 YOAJIINTE CTAapPhI€ OAaHHBIE — IIPOCTO YOAJIUTh CEKIIUIO, CTABIIYIO HeHy}KHOﬁ:
DROP TABLE measurement_y2006m02;

Tak MOXKHO YOAJIUTh MUJIJINOHBI 3amnuceu ropasgo 6BICTpee, YeM yOoajiaThb UX I10 OOHOU. 3aMeThTe, OOHAKO,
4q9To HpI/IBeJIéHHaH BEIIIIE KOMaHOa Tpe6yeT YCTAaHOBJIEHUSA 6J'IOKI/IpOBKI/I ACCESS EXCLUSIVE.

Emeé omuH yacTo Gojiee MPEANOYTUTEIbHBIM BapuaHT — yOpaTb CEKIMI0 M3 TIaBHOU TabGIUIBI, HO
COXPaHUTh BO3MOXKHOCTE 00paIaThCs K HEM KaK K CAaMOCTOSTEJIbHOU Tabuile:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu aTOM MOKHO OyTIEeT MPOHOIXaTh paboTaTh C JaHHLIMHU, TOKa Tabnuila He OyaeT ymaneHna. Hampumep,
B 9TOM COCTOSTHMU OYEHB KCTATH OYOET COeaTh PE3EPBHYIO KOIMMI0 JAHHLIX, UCIOIb3Yys COPY, pg dump
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niyu nogoOHBIe cpencTBa. Bo3MOXKHO, 3THM HaHHBIE TAKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMITaKTHHIN (hOPMAT, BHIIOJIHUTD OPYTYI0 00PabOTKY UK TOCTPOUTH OTYETHL.

AHaIOTUYHBEIM 06p8.30M MOXKHO HO0aBIIATH HOBYIO CEKIUIO C OJaHHBIMH. M&sI MOKeM CO37aTh IIyCTYIO
CEeKITHIO B TJIaBHOM TabiuIe Tak e, KaK MBI CO3TaBallid CEKIIMU B UCXOOHOM COCTOSHHH [0 3TOTO:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01'"') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHOTrma ymoOHee co3gaTh HOBYIO TabJIMIy BHE CTPYKTYPHI CEKIIUY U CHOeJIaTh €€ ITOTHOIEHHOM CeKIuen
no3xke. IIpu TakoM oaxone faHHbIe MOXKHO OymeT 3arpy3UTh, IPOBEPUTH U ITpeobpa3oBaTh 40 TOT0, Kak
OHHU IOSIBSTCS B CEKIIMOHUPOBAHHOM TabiuIe:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

[Ipexkpae yeM BBIIIOMHSATHL KOMaHOy ATTACH PARTITION, peKOMEHOYeTCsI CO3HaTh OrpaHUYeHue CHECK B
MIPUCOENNHsIeMOlM TabIuIle, COOTBETCTBYIOIEee 0XKMOAaeMOMY OTPaHMYEHHIO CeKIMK. Brnaromapss aTomy
CHUCTeMa CMOXKEeT He CKaHHuPOBaTh TAOIUIy OIS IPOBEPKH HESIBHOTO OTPAaHMYEHHUS CeKInu. be3 aToro
orpaHWYeHus CHECK Tabully HyKHO OyeT MPOCKaHUPOBaTh U YOEIUTHCS B BHIITOTHEHUN OTPaHUYEHUS
CEeKIIUU, yhepxkKuBasg OJIOKUPOBKY ACCESS EXCLUSIVE B POOMTENBCKOM Tabmnuile. ITocme BBHITIOITHEHUS
KOMaHObl ATTACH PARTITION 3TO CTaBIlIee HEHYXKHBIM OrpaHUYeHMEe CHECK OPU XKeJTaHUM MOXKHO
YOaluThb.

5.10.2.3. OrpaHu4yeHus
C CEKIIMOHNUPOBAHHBIMHU TaGJ'II/ILIaMI/I CBSI3aHEI ClleJyIoIyue OrPaHNYeHud:

e MexaHHU3M aBTOMAaTHUYECKOI 0 CO3OaHusA COOTBETCTBYIOIINX MHIEKCOB BO BCEX CEKIUAX OTCYTCTBYET,
[I03TOMY MHAEKCH Hy>KHO HO0OaBNATh B KaXKIYI0 CEKIIUIO OTAEeIbHO. JTO TaKXKe 03HavaerT,
YTO HEBO3MOZKHO CO30aThb HepBI/I‘-IHBIfI KJIIO4Y, OrpaHn4Y€eHre YHUKAJIbHOCTHU UJIKM OTPaHUYEeHUEe
HUCKIIIOYEHNs, OXBAaThIBAKOIIME BCE CEKIINHU; TaKHN€ OIrPaHNYE€HNA BO3MOXKHEI TOJIBKO B OTOEJIBHBIX
CEeKIIH4X.

e Tak Kak B CEKIIMOHNPOBAHHBIX TBGHI/II_I&X IIePBUYHEIE KJIIOUHW HE IIOOOEePXKUBAKOTCA, Ha
CEKIIMOHNPOBAHHEIE TaGHI/ILIbI He MOT'yT CChHIJIaThCA BHEIIHHWE KJII0OYH, TaK 2K€ KaK U BHEIIHHWE KIJII0YHN
B CTOPOHHUX T&6TII/ILIaX He MOT'YT CCHIJIQTBECA Ha Kakue-JImubo aopyrue THGHI/IHBI.

¢ Hcnomnb3oBaHue npenjnoxXeHus ON CONFLICT C CEKIIMOHHPOBAaHHBIMHA Ta6J'II/II_IaMI/I BBI3OBET OI.T.II/I6Ky,
TaK KaK OTrPaHUY€eHUsA YHUKAJIbBHOCTU U OTPAaHUYEHUA NCKIIIOYEeHUA MOT'YT CO34aBaThCA TOJIBKO
B OTOEJIBHBIX CEKIINAX. ObecrnieueHune YHHUKAJIBHOCTHU (unu OrpaHUYEeHUuA UCKJIIOUEeHU ) BO BCEU
Hepapxmuu HaCliedOBaHUA He IIOOOeP2KUBaAeTCHA.

* TlepeHecTu CTPOKY U3 OOHOM CEKIIMU B IPYI'yI0 KOMaHOOW UPDATE HeJslb35l, TAK KaK HOBOE 3Ha4yeHUe
CTPOKU He OymeT yOOBJIETBOPATH HEIBHOMY OTPaHUYEHUIO MCXOOHOMN CEKIUM.

e Tpurreps! ypoBHS CTPOK IIPH HEOOXOOUMOCTH MOJIZKHEI OIIPENeNIATLCSI B OTOeIbHEIX CeKITUAX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

e CwMemmBaHUE BPEMEHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIIMOHHUPOBaAHUSA HE
OOIIYyCKaeTCsd. Takum o6pa30M, €CJIM CeKIITMOHHPOBaHHAasA TabJIHIa IOCTOSTHHAS, TAKUMHU K€ TOJIKHEI
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OBITH €€ CeKIInH; C BDEMEHHBEIMHU Ta6J'II/II.[aMI/I aHaJOTu4HO. B ClIydae C Bp€eMEeHHBIMU OTHOIIEHUSIMUA
BCe TaGJ’II/IHBI OoepeBa CEKIIMOHUPOBAHUA OOJI2KHEBL OBITEH U3 OOHOT'O CeaHcCa.

5.10.3. Peanu3saumsa c Mcnosib30BaHUEM HacJieaooBaHuUA

XOoTsT BCTPOEHHBIE CpPEenCcTBa [MOEeK/JIApaTHUBHOI'O CEKIMOHMPOBAHHUS I[IOJI€3HBl BO MHOTHMX dYaCTO
BO3HUKAIOIINX CUTYAIIUSIX, OBIBAIOT 00CTOSITEILCTBA, TPeOylolue 60ee THOKOTO moaxoaa. B aTom ciydae
CEeKIIMOHHPOBAHKE MOXKHO pPeaan30BaTh, MPMMEHHB MEXAaHM3M HaCJIeOOBaHHsS TAOIHI], YTO HACT P
BO3MOXKHOCTEH, HeIOAaePKUBaeMbIX IIPH JeKJIapaTUBHOM CEKI[MOHUPOBAHUN, HAIIPUMED:

e C CekIMOHUPOBaHUEM eHCTBYET IPaABHUJIO, YTO BCE CEKITUH MOJIKHBI UMETh B TOYHOCTH TOT K€
Habop CTONOIIOB, YTO M POOUTEJIECKAsA TabmuIla, HO COOCTBEHHO HacliegoBaHWeEe TabJIUI] JOITyCKaeT
Ha/lM4ue B MOYEePHUX TaOIUIlaX MOTIOTHUTEIEHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

e MexaHU3M HacleOooBaHUs Ta6J'II/I].[ IIogoepzKnuBaeT MHO2KECTBEHHOE HaCllegOBaHHUeE.

* C pgekJjlapaTUBHBEIM CEKIIMOHMPOBaHUEM TIONEPIKUBAETCS TOJILKO pa3bueHue 1o CIIucKaM U
[0 guara3oHaM, TOrZa Kak C HacjiemoBaHUeM TabIuIl JaHHbIle MOKHO Pa3fesaTh 1o JIIoboMy
KPUTepuIo, BLIOpaHHOMY Ioab3oBaTesieM. (OmHaKo 3aMeThTe, YTO €CJIM UCKJII0UeHUe I10
OTrpaHUYEeHUIO He TT03BOJIAeT 9P(PHEKTUBHO OTOUIILTPOBLIBATL CEKIINU, ITPOU3BOOUTEILHOCTD
3ampocoB OymeT OYeHb HU3KOM.)

e Jlns HEKOTOPHIX Omepalnil ¢ HeKIapaTUBHLEIM CEKIIMOHUPOBaHUEM TpebyeTcs Oomee CUIbHAS
OGJIOKMPOBKA, YeM C MCIIONb30BaHWEeM HaclemoBauus. HanpuMep, s mo0aBlIeHUS UITH YOATeHUs
CEeKLIN U3 CEKIIMOHUPOBAHHOM TaGIUIIEI TPEOYEeTCsT YCTAaHOBUTE OJIOKMPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabuIle, TOTHA KakK B ClIy4Yae ¢ OOBIYHBIM HACIEIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.10.3.1. MNpumep

Bocrmionb3yeMcsi OnMCcaHHOM paHee HEeCEKIIMOHUPOBAHHOM Tabuiel measurement. YTOOB peann30BaTh
CEKIIMOHUPOBAHUE C UCIIOJIb30BAaHUEM HacC/IeqOBaHUs, BEIIIOTHUTE CIeOYIOIIUe OeHCTBUS:

1. Co3maiiTe «TrIaBHYIO» TaOIUIly, OT KOTOPOM OyOyT HaclIemoBaThCs BCe CEKInHU. JTa Tabnuma He OymeT
comepxkaTh JaHHBEIe. He ompepensiiTe B HeM HUKAKNX OTPaHUYEHHUM, €CJIM TOJIbKO Bbl HE HaMepEeHHI
co3maBaTh UOEHTUYHBIE BO BCEX CEKNMIX. TakKe He MMeeT CMBICIIAa OIPENessiTh B Hell Kakue-mubo
WHOEKCH NI OTPaHUYeHUs YHUKAJIbHOCTH. B HaleM npuMepe riiaBHOM Tabnuilel 0ygeT measurement
CO CBOMM M3Ha4YaJIbHBEIM ONpPEeIeHUuEM.

2. Co3paliTe HECKOIBKO «I0YePHUX» TabJINII, YHACJIEOBAB UX BCE OT I'JIaBHOM. OGBIYHO B TAKUX TabIHUIIax
HEe 6y11eT HUKAKHUX OOIIOJTHUTEJIbHBIX CTO.TI6LIOB, KpoMe YHacCJieOOBAaHHEIX. Kak u c OeKJIapaTUuBHBEIM
CEKIIMOHUPOBAHUEM, 3TH CEKIIUHU BO BCEX OTHOIIEHUAX OyayT 00bIYHBIMY Tabmuiiamu Postgres Pro (unu
CTOPOHHUMU TaOIHUIIaMHU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l1 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);

7

CREATE TABLE measurement_y2008m01 () INHERITS (measurement)
3. 1o6aBeTe B TaOIUIIBI-CEKIIUM HEIEPEKPHIBAIOIIUECS OTPAHUYEHUS, OIPENesIAIoOnIue OIIYCTUMBIE
3HAYEHUS KIII0YeH I KasKIOU CeKITUH.

—

TunuyHbEle TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )

Y6GJII/IT6C]3 B TOM, YTO OIrpaHUYEHHsA He IIepeCeKaloTCsd, TO €eCTb HHKaKHe 3HaAa4YeHHdA KIII04Ya
HE OTHOCATCA CPa3dy K HECKOJIbBKHM CeKIUuAM. HaanMep, YaCTO OOIIYCKAIT TaKYIO OI.HI/I6Ky B
omnpenesleHrny JUalia30OHO0B:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )
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910 He OymeT paboTaTh, TaK KaK HESCHO, K KaKOH CEKIINH OOJI?KHO OTHOCUTLCS 3HadeHue 200.

Cekmuu nydiie OyOoeT co3maTh CIedyIomuM o6pa3oMm:

CREATE TABLE measurement_y2006m02 (

CHECK ( logdate >= DATE '2006-02-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2006m03 (

CHECK ( logdate >= DATE '2006-03-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2007mll (

CHECK ( logdate >= DATE '2007-11-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 (

CHECK ( logdate >= DATE '2007-12-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2008m01 (

CHECK ( logdate >= DATE '2008-01-01' AND
) INHERITS (measurement);

logdate < DATE '2006-03-01"' )
logdate < DATE '2006-04-01"' )
logdate < DATE '2007-12-01" )
logdate < DATE '2008-01-01"' )

logdate < DATE

'2008-02-01" )

. 7151 KaXXao¥ CeKIIMK Co3maiTe HHIOEKC 10 KIII0YeBOMY CTOIOIy(aM), a TakXkKe Ii00ble Apyrue UHIEKChH

110 CBOEMY YCMOTPEHHUIO.

CREATE
CREATE
CREATE
CREATE
CREATE

INDEX
INDEX
INDEX
INDEX
INDEX

ON
ON
ON
ON
ON

measurement_y2006m02_logdate
measurement_y2006m03_logdate
measurement_y2007mll_logdate
measurement_y2007ml2_logdate
measurement_y2008m01_logdate

. MBI x0THUM, yTOOLI HAIIIe IIPUIJIOZKEeHHEe MOIJIO CKa3aThb INSERT INTO measurement

measurement_y2006m02
measurement_y2006m03
measurement_y2007ml1l
measurement_y2007ml2
measurement_y2008m01

14

(logdate)
(logdate) ;
(logdate) ;
( )i
)

14

logdate
(logdate

14

. U JaHHEBIE

0Ka3aJIUCh B COOTBETCTBYIOMEN TabIuie-ceKIiuu. Mel MOKeM JOOUTHECS 3TOro, [0OaBUB TOOXOOSIIIVIO
TPUITEPHYI0 GYHKIWIO B IIaBHyI0 Tabnuny. Ecnm maHHBIe Bcerma OymyT no0aBiIsiTECS TOJIBKO B
IIOCJIEOHIOI0 CEKINI0, HaM OymeT 4OCTaTOYHO OYeHb IPOCTON PyHKIMHU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $S

BEGIN
INSERT INTO measurement_y2008m01 VALUES
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

(NEW.*) ;

Co3pmaB 9Ty QYHKIINIO, MBI CO30aOUM BHI3LIBAIOIINN €€ TPUTTED:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement

FOR EACH ROW EXECUTE PROCEDURE measurement_insert_trigger();

MBI OONMXKHBI MEHSTH OIpefelleHHe TPUTTEePHOU (YHKIMKM KaXKObelM Mecsi, 49ToOBl OHa Bcermga
yKa3blBajla Ha TEKYIIyIo ceKumio. OnpeqmeneHne caMoOro TPUITePa, OOHAKO, MEHSTh He TpebyeTcs.

Ho MBI MOXKeM TaKxXKe ChesiaTh, YTOOB cepBep aBTOMATUYECKU HAXOOUII CEKIIMI0, B KOTOPYIO HYXKHO
HaIpPaBUTH HOOABISIEMYI0 CTPOKY. [IJ1sT 9TOT0 HaM moTpebyeTcst 60iee CIOXHAasa TPUTTepHass QYHKITUS:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$
BEGIN
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IF ( NEW.logdate >= DATE '2006-02-01' AND
NEW.logdate < DATE '2006-03-01' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01"' AND
NEW.logdate < DATE '2006-04-01' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01"' AND

NEW.logdate < DATE '2008-02-01' ) THEN
INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OnpeneneHHe TpUurrepa OoCTaéTcs IIPEXKHUM. 3aMeThTE, YTO BCe yCII0BUA IF HOOJI2KHBI B TOYHOCTH
OTpaxXaTh OrpaHuYeHus1 CHECK COOTBETCTBYIOIIIHUX CEeKITu.

XoTst aTa QYHKIUS CJIOKHEE, YeM BapUaHT C OOHUM TEKYIIIUM MECSIeM, €€ He IMPUOETCS TaK 9acCTo
MoOuMUIMPOBATD, TaK KaK BETBU YCJIOBUM MOXKHO MOOABUTH 3apaHee.

IIpumMeuyanue

Ha nmpakTuke Oymet nydllle CHadasla IIPOBEPSTH YCIIOBUE [JISI ITOC/IENHEN CEKIIUM, eCJIM CTPOKYU
yaie go6aBiIsiIOTCS B 9Ty CeKUMIOo. [I1sT MPOCTOTH K€ MbI PACIOIOKUIIN MTPOBEPKU TPUTTEPA B
TOM JKe TIOPSAKE, UTO U B OPYTUX (hparMeHTax Kofa [Jisg 3TOTO IpuMepa.

IIpyro#r cmoco® TmepeHampaBlieHUs OOOaBISIEMBIX CTPOK B COOTBETCTBYIOIIYIO CEKIIHMIO MOXKHO
peanu3oBaTh, OIIPEeAesIuB OJIs TJIaBHOM TaOIUIIEl He TPUITED, a ITpaBuiia. Hampumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C nmpaBuiamMu CBsI3aHO ropas3no 00bIille HaKIagHBIX PACX0I0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3ampocy B IIEJIOM, a He K KaXK[oM cTpoke. I103ToMy 3TOT cr1ocob MOXKeT ObITh 60Jiee BHIMTPHIIITHBIM ITPU
MaccoBOM nmobaByieHuU HaHHBIX. OgHAKO B OOJILIIMHCTBE CIIy4YaeB TPUITEPHI OyayT paboTaTh OLICTPe..

YutuTe, 4TO KOMaHOa COPY HTHOPHUPYET HpaBuia. ECIM BH XOTUTE BCTABUTD JAHHEIE C IIOMOIIBIO COPY,
BaM ODPUOETCS KOIMMPOBATDH UX CPa3y B HYKHYIO CEKIIMIO, a He B TJTaBHYI0 Tabnuity. C Ipyroi CTOPOHHI,
COPY HE OTMEHSIET TPUITEPHI, TaK YTO C TPUTTEPAMHU BB CMOXKETE UCIIOIb30BaTh €€ OOBIYHEIM 00Pa30oM.

Emé ommH HegoCTAaTOK IOAXOAAa C IIPAaBWJIAMHU CBSI3aH C HEBO3MOXKHOCTBHIO BHIAATH OLIMOKY, €CIIH
mob6aBisieMasi CTPOKa He TOANafaeT HU IO OJHO M3 IIPABUJI; B 9TOM CJIydae JaHHBIE IPOCTO MOMaxyT
B I'JIaBHYIO TaOJIuIIy.
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6. Ybeogutecrk B TOM, 4dYTO mapaMeTp KoHurypaumm constraint exclusion He BBIKJTIOUEH B
postgresgl.conf. MHade 3anpocH He OYIYT ONTHMHU3UPOBATHCS OOJIXKHBIM 00pa3oM.

Kaxk yzke MO2KHO ITOHSATH, OJISI pean3allui CII0KHOM CXeMbl pa3bueHus MoxkeT notpedoBaTbecsi DDL-kox
3HAYUTEIbHOTO 00bEMa. B manHOM mpumepe HaMm mOTPeOyeTcsT CO3maBaTh CEKIMIO KaKAbIA MECSII, TaK
4yTO 6110 OB pAa3yMHO HAIIMCATh CKPUIIT, KOTOPHIN O popMupoBan Tpedyemerii Kog DDL aBTOMaTHYECKH.

5.10.3.2. O6cny>xuBaHme ceKuun
Y1068 OBICTPO YOAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO0 HEHYKHOM CEKIINIO:

DROP TABLE measurement_y2006m02;

YTOoOH ymaJuUTh CEKIHUI0 W3 CEeKIMOHUPOBAHHOM TaOIHIE, HO COXPAaHWTb K HEH HOOCTyn KaK K
CaMOCTOSTEJIbHOH TabJulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Y100k JIOG&BI/ITB HOBYIO CEKIIMIO OJId HOBBIX HAaHHBIX, co3pgauTe IIYCTYIO CEKIIUI0 TaK 2Ke€e, KaK OO0 3TOro
CO30aBa/id Ha4YaJIbHbI€ CEKIINU:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

MoKHO TaKXkKe CO30aTh HOBYIO TabJHMIy BHE CTPYKTYPHI CEKLIIWMH W CHOejlaThb €€ MOJHOIIEHHON CeKIuen
IIOCJIe TOTO, KaK JaHHbIe OyOyT B HEE€ 3arpy’KeHbl, IPOBEPEHEI ¥ TPU HEOOXOOMMOCTH IIPe0Opa30BaHEL.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01"' );
\copy measurement_y2008m02 from 'measurement_y2008m02"
—— BO3MOXHAa OONONHHTENbHAd [NOOrMOTOBKA IAaHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. OrpaHu4yeHun

C CEKIIMOHNPOBAHHBIMHU TaﬁJ’II/IHaMI/I, peariln30BaHHBIMU 4Yepe3 HacCjlegOBaHHe, CBA3aHBI CIIEeOYIOIInue
OTrPaHUYEHUA:

* CucremMa He MOXKET IIPOBEPUTH aBTOMATHU4Y€ECKH, ABJIAIOTCA JIM BCe OrpaHH4YeHusd CHECK B3aMMHO
HCKIIIOYaIOIITMMHA. HOSTOMY Oe3omacHee 6YJZ[GT HaIlTMCaTh U OTJIQOWUTH KOO OJIA (I)OpMI/IpOBaHI/Iﬂ
CEKIIMH M CO3MaHHUS U/UIN U3MEHEHHUS CBSI3aHHEIX O6'LeKTOB, 4YeM OeJlaTb 3TO BPY4YHYIO.

¢ Tloka3aHHHIE 3[MeCh CXEMEI ITOAPa3yMeBaloT, YTO KJII04YeBOM cTon0el(bl) CEeKIIMM B CTPOKE HUKOTOa
He MEeHSIeTCSI, UM MeHSEeTCSA He HaCTOIbKO, YTOOH CTPOKY MOTPe60BaIOCh IIEPEHECTH B IPYTYIO
cek1uio. Ecnu ke MOmbITaThCS BEIIOJHUTE TAKOH OomepaTop UPDATE, ITPOU30UAET OIIubKa 13-
3a HapYLIEHUs OrpaHuYeHust CHECK. Eciu BaM Hy2KHO 00pa®oTaTh U TakKue CJIydau, BBl MOXKETE
YCTaHOBUTD MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B TAOIUIIBI-CEKITUH, HO 9TO eIlé 00IbIe
VCJIOKHHUT yIIpaBlIeHUe BCell KOHCTPYKIHEN.

* Ecnu BB BRIIONIHSETE KOMaHObl VACUUM UK ANALYZE BPY4YHYIO, HEe 3a0nIBafiTe, YTO UX HYXHO
3allyCKaThb OJid KaxXk[o¥ CeKIIMH B OTIOeNbHOCTH. KoMaHIa

ANALYZE measurement;
o6paboTaeT TOMBKO TIaBHYIO TAOIUILY.

* OmepaTophl INSERT C IIPEIJIOKEHUSIMU ON CONFLICT CKOpee Bcero He 6ymyT paboTaTh 0XKUOaeMbIM
06pa3oM, Tak Kak JelCTBUe ON CONFLICT IpefnpUHUMAEeTCS TOJIBKO B ClIydae HapyIlleHUN
VHUKaJIbHOCTHU B yKa3aHHOM IIeJIEBOM OTHOILIEHUY, a He eT0 JOUYEePHUX OTHOUIEHUIX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE CEKIIMY MOTPEOYIOTCS TPUTTEPH WX TIPAaBUia, €CIIU TOJBKO
MIPUIIOKEHUE He 3HAeT HEMTOCPENCTBEHHO O CXeMe CEeKIIMOHUPOBaHusi. Pa3paboTaTh TPUTTEPHI
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MOXKEeT OLITh OJOBOJIBHO CJIOZKHO, 1 OHH GYJIYT pa6OTaTb ropa3go MeJieHHee, 4eM BHYTPDEeHHee
pacipeneiieHue KOpTe}Keﬁ IIPU OJEeKJIaPAaTUBHOM CEKIIMOHMPOBAHUMN.

5.10.4. CEKLI,MOHMPOBaHMe M UCKNMo4YeHue nNo orpaHNn4YeHmio

HckawoueHue no o2paHu4eHur0 — 3TO IPUEM ONTUMUIALUU 3aIllPOCOB, KOTOPHIM ycKopseT paboTy C
CEeKITMOHNUPOBAHHBIMH TaOIHUITaMU, OTIPeOeIEHHBIMHY M0 BHIIIEOMMCAaHHON cxeMe (1 OJIs HeKIapaTHBHOTO
CEeKIIMOHUPOBAHUS, U [IJIsI CEeKIITMOHUPOBAHUSI C UCIIOJIb30BAHMEM HacJjiemoBauus). Hanpumep:

SET constraint_exclusion = on;
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

Be3 uCKIIOUeHUs 0 OTPAaHWYEHUIO AJIS JAHHOTO 3aIllpoca MPHUIIOCh OB TPOCKAHUPOBAThH BCE CEKIMU
TaOIUIE measurement. ECIM JKe UCKITIOYEHNE IO OrPAHUYEHUIO BKIIIOYEHO, IIJIAHWPOBIIUK PACCMOTPUT
OrpaHMYEeHVEe KaX[OOW CEeKUWU C LeJbl0 OIpedeluTh, YTO HaHHAs CEeKOus He MOXKeT COopepxKaTh
CTPOKH, YIOBJIETBOPSIOIINE YCIIOBUIO 3aIlIpoca WHERE. ECITM MIaHUPOBIITUK OIPUAET K TAKOMY BEIBOOY, OH
HCKJIIOYUT 3Ty CEKIIMIO U3 IIJIaHa 3alpoca.

YToOH yBUOETh, KaK MEHSeTCs IIJIaH IIPU U3MEeHEeHUM llapaMeTpa constraint_exclusion, BBl MOXKeETe
BOCIIOJIb30BaThCS KOMaHOOM EXPLAIN. TUIIMYHEIM HEOITUMU3UPOBAHHEIN IIJIaH OJI TaKOU KOHPUTypalnu
TabnuIEl OYOEeT BHITISOETD TakK:

SET constraint_exclusion = off;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"';

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 width=0)
-> Append (cost=0.00..151.88 rows=2715 width=0)
—-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m02 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml2 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOpBIX MM BCEX CEKLMAX MOKET MPUMEHSTHCS HE IOJTHOE TOCJIeNOBaTEIbHOE CKAaHWPOBAHUE,
a CKaHWPOBAHHUE IO MHAEKCY, HO OCHOBHAs WOes NMpUMepa B TOM, UTO OJI YOOBJIETBOPEHHUS 3ampoca
He HYKHO CKaHWPOBaThb CTaphle ceKiuu. Y Korga MBI BKITIOYAeM HCKIIOYEHHWE M0 OTPAHWYEHUIO, MBI
TMoIy4YaeM 3HAUYUTENbHO OoJiee 9 GEeKTUBHBIN MJIaH, OAIOIIUN TOT XK€e Pe3yJIbTaT:

SET constraint_exclusion = on;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"'";

QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 width=0)
-> Append (cost=0.00..60.75 rows=1086 width=0)
-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
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-> Seqg Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXaHU3M HCKITIOUEHUS 10 OTPAaHUYEHUIO YIYUTHIBAET TOJIbKO OrPaHUYEeHUsT CHECK, HO He
Hanu4due WHOEKCOB. [[03TOMy ompenensiTh HHOEKCH OJIsi CTONOIIOB KiTloda He o00s3aTenbHo. HyKHO 1
co3maBaTh MHOEKC OJIST MJaHHOW CEeKITWH, 3aBUCHUT OT TOTO, KaKasd 4aCTh CEKIuu OymeT oOpabaTeIBAaThCSI
TIPHU BHITIOJTHEHUM OOJILIIIMHCTBA 3aIlpocoB. Eciu 3To Hebosbinas YacTh, HHOEKC MOXKET OBIThH IIOJIe3€H,
B IIPOTHUBHOM CJIy4dae OH He HYXKEH.

ITo ymomuanuio nmapamMeTrp constraint exclusion nMeeTr 3Ha4YeHHWe He on U He off, a IPOMEKYTOYHOE
(1 pekomMeHOyeMoOe) 3HaYEeHUE partition, IPU KOTOPOM 3TOT MPUEM OyOeT NPUMEHSTHCS TOJIBKO K
3ampocaM, I'fie TIPeNIoIOXUTESIbHO OymyT 3aAelCTBOBAHBl CEKIIMOHUPOBAHHLIE TaOMUIEI. 3HadyeHUe
on 00sd3BIBaeT MJIAHUPOBIIUK IIPOCMATPUBATh OTPaHUYEHUS CHECK BO BCEX 3alpocax, JaxXKe B CaMbIX
MIPOCTHIX, Tlle UCKJTIIOYEeHME 110 OTPaHUYeHUIo He OyIeT UMeTh CMEICIIA.

OTHOCUTEJILHO WCKJIIOYEHUS 10 OrpPpaHUYEeHHUIo, MIPUMEHSIeMOro U [pPH HaclegoBaHUUW, U IIpHU
CEeKIIMOHUPOBAaHUM TaOIHIl, HE0OXOOMMO YUYHUTHIBATh CIIeOyIoIllee:

* MHcknroyeHue 110 OrpaHNYeHN0 paboTaeT TOJIBPKO KOTAa IIPeqJioKeHne WHERE B 3alIpOCe COOEPXKUT
KOHCTAHTHI (M/IU IIOoJIy4aeMble U3BHe ITapaMeTprl). HanpumMep, cpaBHeHNe ¢ QyHKIMEN TepeMeHHON
IPUPOOH], TAKOU KakK CURRENT_TIMESTAMP, HEIb3s ONITUMU3UPOBATh, TaK KaK IJIAHWPOBIIUK He
3HAEeT, B KaKyIo CEKITHIO MOMNaféT 3HauyeHre GYHKIINYU BO BPeMS BHIIOJTHEHUS.

e OrpaHuYeHUsI CeKIUI OOJIKHEI OBITh ITPOCTLIMH, MHAYE IIJIAHUPOBIIHUK HE CMOXKET BEIYHCIIHTE,
KaKue CeKIuU He HyKHO o6pabaThiBaTh. Icmonmb3yiTe MPOCTHIE YCIIOBUS Ha PABEHCTBO HIPHU
CEKITMOHWPOBAHUH II0 CIIMCKY UJIX IIPOCTHIE IIPOBEPKU MHTEPBaia IIPYU CEKIIMOHUPOBAHUY
[0 gralla30HaM, KakK IT0Ka3aHOo B MPeObOyINuX IIpuMepax. PEKOMEHOyeTCs UCII0Ib30BaTh B
CEKITMOHUPYIOIINX OTPAaHUYEHUSIX TOJIBKO CPAaBHEHUS CTONOIIOB pa30UeHus C KOHCTaHTaMU
C MCIIOIb30BAaHUEM OIIEPAaTOPOB, HMHOEKCUPYEMEIX B B-mepeBe (3T0 IPUMEHUMO U K
CEKITMOHUPOBAHHBIM TaOIMUIlaM, TaK KakK B KJTI0Y pPa30ueHUsT MOTYT BXOOUTb TOJILKO CTOMOIIEI,
WHOEKCcHupyeMble B B-mepese). (3To He mpobiieMa IIpu OeKJIapaTUBHOM CEKIIMOHUPOBAHUH,

TaK KaK aBTOMaTU4YEeCKHU T'eHEPUPyeMbIe OTPAHUYEHUS JOCTATOYHO IPOCTHI [JIsI ITIOHUMAaHUST
MJIaHUPOBIIIUKA.)

® HpI/I aHaJIn3e OJid UCKIIIOYEeHHA II10 OTPAaHNYEeHHNIO MCCIIeOYIOTCA BCe OTPaHUYEHUA BCEX CeKIIu
TJIaBHOU TaGJII/II_IBI, II03TOMY IIPpHU OOJIBIIIOM KOJINYECTBE CEeKITUM BpeMs IIJIaHUPOBAHUA 3aIIPOCOB
MOZXKET 3HAa4YUTEJIbHO YBEJIMYUTHCAH. OmnurcaHHBIE BHIIIE IOOXOMIBI pa60Ta10T XO0po110, II0Ka
KOJINYEeCTBO CEKIIUU He IIPEBHIIMIaEeT ITPUMEPHO CTa, HO HEe OBITAUTECh IIPUMEHATHh UX C ThiICA4YaMu
CEeKILInu.

10.5. PekomeHpaauum no deKlapaTuBHOMYy CEKULUNOHMUPOBaAHUIO

K CEeKIIMOHHNPOBAHUIO TaGJ’[I/ILU:I ciaenyeT MOoOXOOUTh IIPOOYMAHHO, TaK KdK HEeyIa4YHO€ pellleHrue MO2XKET
OTPHULIATEJIBHO IIOBIIUATE HAa CKOPOCTH IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIIPOCOB.

OgHUM M3 CaMBIX BaXXHBIX (PAKTOPOB SIBISIETCS BHIOOP CTONOIA MM CTONOIIOB, MO KOTOPHIM OymyT
CEKIIMOHMPOBATHCS BalllM fAaHHBEIE. YacTO ONTHUMABHBIM OymeT CEKIIMOHWPOBAHWE II0 CTOJIOILY WU
Habopy cTONOLIOB, KOTOPHIE MPAKTHUUYECKH BCErfa MPUCYTCTBYIOT B IPEOJIOKEHWHM WHERE B 3allpocax,
o0paranmuxcs K CeKINOHUPyeMoi Tabnuiie. D1eMeHTH IPeJIoKeHUsI WHERE, COBMECTUMEIE C KITI0YOM
CEKIIMOHMPOBAHUS U COOTBETCTBYIOIINE €My, MOTYT IIPUMEHSATHCS OJII YCTPAHEHUS HEHYXKHBIX IS
BBIIIOJTHEHUS 3alIpoca ceKiui. Takke NpH IJIAHUPOBAHUM CEKUMOHUPOBAHUSA CIefyeT YUUTHIBATh, Kak
OymyT ymansiTbCs OaHHBIe. CeKUMIO IeIMKOM MOXKHO OTCOEOUHUTH O4YeHb OBICTPO, II03TOMY MOXKET
UMeTh CMEBICTI pa3paboTaTh CTPaATEruio CEKIMOHMPOBAHUSA TaK, YTOOBl MAacCOBO yHajisieMble HaHHEIE
OKa3LIBAJINCh B ONHOW CEKILIUH.

TakXke BaXXKHO MPAaBHUIBHO BHIOPATh YHUCIIO CEKIIWH, Ha KOTOpPhIe OymeT pa3buBaThbcs Tabmuua. Ecimu mux
OymeT HemOoCTaTOYHO MHOTO, MHOEKCH OCTAaHyTCS OOJBIITMMH, He YIYYIIUTCSA W JIOKATbHOCTh MaHHBIX,
BCJIEZICTBHE Yero IIPOIIeHT IIOoIMaJaHui B KeIll OKaxKeTcAd HU3KUM. OOHAKO W IIPHU CIIHUIIKOM OOJILIITOM
KOJINYECTBE CEKITHH BO3MOXKHEBI ITP006IeMbl. C GONBIINM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
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IJTAaHUPOBAHUS M MOTpebleHue MaMsATH KakK IIPU IIJIaHWPOBAHUM, TAaK W IIPU BBIIOJIHEHUHW 3aIlPOCOB.
BriGupasi cTpaTeruio CeKIIMOHNPOBAaHUS TAaOIUIILI, TAKXKEe BaXKHO YUYHUTHIBATh, KAKHE U3MEHEHUS MOTYT
Mpou30uTH B OymymieMm. HampuMmep, eciu BBl PEIINTE CO3OaBaTh OTHEJIbHBIE CEKIHH OIS KaXKmIoro
KJIMEeHTa, ¥ B JaHHBIME MOMEHT y BaC BCEro HECKOJBKO OOJIBINIMX KJIHMEHTOB, IIOOyMaWTe, 4TO Oymer,
eCJIii Yepe3 HEeCKOJIBKO JIeT y Bac OymeT MHOIO MeJIKHX KJIMeHTOB. B aToM ciydyae MoxKeT OBITH JIyUIle
MTPOM3BECTH CEKIMOHUPOBaHUE MO Xelly (HASH) U BHIOPaTh Pa3yMHOE KOITUYECTBO CEKIIUH, ITI0 KOTOPHIM
PaBHOMEPHO pacHpemesiTCs KIWEHTH, HO He CO3[aBaTh CEKIIWHU II0 Auana3oHaM (RANGE) B Hamex[e,
YTO KOJTMYECTBO KIIMEHTOB HE YBEJIMYUTCS OO TAKOU CTEIIEeHU, YTO CEKIMOHUPOBaHNE NaHHBIX OKAXKETCS
HETPaKTUYHBIM.

BnoxeHHOE CEeKIIMOHMPOBAHME IIO3BOJIAET [MOOIIOJIHUTEJIbBHO pPa3dejluTb Te CEeKIUH, KOTOpPkBIE
IIPefdIoNIOKUTEIbHO OKaxXyTcsl Oomblie Apyrux ceknuii. OJHAKO, €eClIH 93TOM BO3MOXKHOCTHIO
3NMOyHnoTPeOIsaATh, MOKeT 06pa3oBaThCsl OONIBINIOE KOIUYEeCTBO CEKIU, ITIopoXKaaIee Te XKe IPo0IeMEl,
4TO ONMCaHHI B IpeObIAyIieM ab3ale.

TakXke BaxXKHO yYUTBHIBaTh U3OEPXKKU CEKIUOHWPOBAHUS, KOTOPBIE OTpPaxKalOTCSAd Ha IIJIAaHUPOBAHUU
U BBIIIOJTHEHWM 3alpocoB. I[INMaHWPOBIIMK 3aIllpoCOB OOBIYHO [OBOIBHO HEIIJIOXO CIIPABIISIETCS C
HepapxusaMM, BKIIOYAOMIMMU [0 HECKONIbKHX COTeH ceKumi. OOHaAKO IO Mepe yBeJIW4YeHus 4Yucia
CeKluy OymeT YBEIUYMBATHLCS U BPeMs IJIaHWPOBAHUS 3alpPOCOB, U 00BEM IOTPeObsiseMoi mamMsaTu. B
HauOoJIbIIIeH CTelIeHHW 9TO KacaeTCsI KOMaH[ UPDATE M DELETE. Hamuuue 60JIBIIOr0 KOJINYeCcTBa CeKITUH
HeXeJlaTeNbHO eIlé W MOTOMY, UTO IOoTpebJieHre MaMsTH CEPBEPOM MOXKET 3HAYHTEIbHO BO3pacTaTh
C TeYyeHHeM BpeMeHH, OCOOEHHO KOrJa MHOXXECTBO CeaHCOB oOpalarTcsd K MHOXKECTBY CEKIHH. ITO
00BSICHSIETCSI TEM, UTO B JIOKAIbHYIO ITAMSITh KaXKIOT0 CeaHca, KOTOPBIHM oOpaIaeTcs K CEeKIUIM, JOIKHEI
OBITH 3arpyzKeHbl MEeTaJaHHBIE BCEX 3TUX CEKIIUH.

C Harpyskom, mpucyiied nHGOPMAIUOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3HaBaTb OOJIbIIe
cekuui, 4yeM c Harpy3koi OLTP. Kak npaBuio, B HHGOPMAaLMOHHBIX XpaHUJIHIIaX BpeMs IIJIaHUPOBaAHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 60bIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1I000M THUIEe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEHUS Ha PaHHE! CTaguu peanu3aliuy,
TaK KakK IIpolecc mnepepa3dueHus Tabmui OONBIIOro O00BEMa MOXKET O0Ka3aThCs YPEe3BHEIYANWHO
OJITUTENbHBIM. [IJ151 ONTUMU3AlMK CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIBLHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KOeM ciiydae HeJlb3s IIojlaraTh, YTO 4eM OOJIbIlle CEeKIIUH,
TEeM JIy4llle, PaBHO KaK U HaoOOPOT.

5.11. CTOpOHHME AaHHbIe

Postgres Pro wactuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0palaTbCs K TaHHBIM,
HaXOMSAIINMCST CHApPYyKHU, UCITOIb3ys 00bIYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OAaHHBIX — 3TO 61/I6J'II/IOTeKa, B3&HMOH€I:ICTBYIOIJ.I&H C BHEIIHUM HCTOYHMKOM HOAHHBIX W CKPHBIBAIOIIIad
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
TPEefOCTaBIISIIOTCS B BUE MOAYJIEH contrib ; cMm. [Ipunoxenue F. TakXkKe BBH MOXKETe HAaWTHU OPYTHeE
00EPTKM, BHIITYCKAEeMbEIE KaK [IOTOTHUTEIIFHEIE TTPOAYKTHL. EC/iu HM OHaA U3 CYILIECTBYIOINX 00EPTOK Bac
He YCTpawBaeT, BHl MOXKETE HAMMCaTh CBOIO COOCTBEHHYIO (cM. ['maBy 53).

Yto6bl 0OpPaATHUTLCA K CTOPOHHMM [OAaHHBIM, BHI HOJIZKHEI CO3OaTh OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauWBaeTCs IMOOKII0UEeHUE K BHEIIHEMY MCTOYHUKY OAaHHBIX, OIPENessiOTCS IapaMeTpPhl
COOTBETCTBYIOIIEeH OOEPTKM CTOPOHHUX MAHHHIX. 3aTeM BBl HOJIZKHBEI CO3HAaTh OOHY HJIM HECKOJBKO
CMOPOHHUX Mabuy,, oIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHHE TaOIHUIIEI MOXKHO
KCIIOJIb30BaTh B 3allpocax TakK e, KakK U OOLIYHLIe, HO MX HaHHBIE HEe XPaHSITCS Ha cepBepe Postgres
Pro. Ilpu KaxmoM 3ampoce Postgres Pro obOpaiitaeTcss K 00EpTKe CTOPOHHUX HAHHEIX, KOTOpasi, B CBOIO
ouepeqns, MMOJIydyaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UIU HNepenaeT ux eMy (B ciaydae komaHn INSERT
unu UPDATE).

IIpu obpameHWM K BHEIIHWM [OaHHBEIM YOAJTEHHBIM MCTOYHUK MOIKEeT noTpeboBaTh ayTeHTHu(UKanmu
knueHTa. COOTBETCTBYIOINNE YYETHHIE OaHHBIE MOXKHO IIPENOCTaBUTL C IIOMOIILI0 COnocmasaeHull
nosiv3osameJell, IO3BOIAIOIINX ONIPENENINTh B YaCTHOCTH UM€EHa U IIapoJId, B 3aBUCUMOCTH OT TEKyIIen
ponu nonb3oBaTens Postgres Pro.
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OononuuTenbHyo nHPopMaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabmuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSIMOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CYIIeCTBOBaTh. [IoMUMO HUX
BBl MOJKETE CO3[aBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAHHBIE CHAEJIATh yIPABIEHUE
maHHbBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKMOAIOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

* TlpepncraBneHusd

¢ OQYHKIUU U OIEPATOPH

e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u IpaBuia Iepe3annucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.13. OTcne)XxuBaHue 3aBUCMMOCTEM

Korpa BBI co311aéTe CJIOKHBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINEe MHO2KECTBO TaﬁHI/IH C BHEIIIHNMH
KJIIOYaMi, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaﬁJ'II/II_Ia C OrpaHHMYE€HHuEM BHEIIHEro KJII04Ya 3aBHCHUT OT T8.6J'II/II_U:>I, Ha
KOTOPYIO OHaA CCBIJIa€TCH.

IIns coxpaHeHusl 1eJTOCTHOCTU CTPYKTYPHI Bcel 06a3bl maHHBIX, Postgres Pro He IO3BOJISIET yOANSTh
O0BEKTH, OT KOTOPBHIX 3aBUCAT Opyrue. Hampumep, HOomeiTKa yaanuTh Tabnuny products (Mbl
paccmatpuBanu eé B Ilompa3merne 5.3.5), oT KOTOPO# 3aBucuT Tabnuila orders, IPUBEOET K oOlIMOKe
TIPUMEPHO TAaKOTO COOEePIKAHUS:

DROP TABLE products;

OUMBKA: ypoanuTb o6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwvekxTa "Tabnuua products"

IIOIOICKA3KA: IOng ymaneHusds 3aBUCHUMBIX OOBEKTOB HCHOONb3yHTe DROP ... CASCADE.

CoobiieHne o6 omubKe OaéT MOJIEe3HYI0 IIOACKA3Ky: eClIU Bhl He XOTUTEe 3aHMMAaThCs JIMKBUOAIUEN
3aBUCHMOCTEM 10 OTAEILHOCTH, MOXKHO BBIIIOJTHUT:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE OﬁLeKTBI, a TaKXe 06'BeKTI>I, 3aBUcCdIIMe 0T HUX, 6y,‘l],'y'T yoalleHbl PEKYPCHBHO. B
9TOM city4dae Tabnuila orders ocTaHeTcCsi, a yHajieHo OyOeT TOJIbKO €€ OorpaHUYeHHe BHEIIHEero KJroda.
YoaneHue He pacOpPOCTPAHUTCS Ha OPyrue OOBEKTHI, TaK KaK HU OOUH OOBEKT HEe 3aBHUCHUT OT ITOTO
OrpPaHUYEHUA. (ECJ‘II/I BEI XOTHUTE IIPOBEPHUTH, YTO HpOI/I30ﬁJZ[éT IIPHU BBIIIOTHEHUU DROP ... CASCADE,
3amycTuTe DROP 6e3 CASCADE M IMpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCe KOMaHOLI DROP B Postgres Pro IIoOOepXKUBAIOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00beKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBEOEHUE I10 YMOJIYaHHUIO, KOTrga 00BEKT MOXKHO YOAJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUC/AT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupgapt SQL TpeOyeT ABHOro yKa3aHUA RESTRICT UM CASCADE B KoMmaHAe DROP. Ho 3To
TpeboBaHUe Ha CaMOM [eJjie He BHIIONHSAEeTCS HU B omHo¥l CYBII, mpu 9TOM OOHU CHUCTEMEI 110
YMOJYaHUIO TOApa3yMeBaloT RESTRICT, @ Apyrue — CASCADE.
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Ecnu B KoMaHIe DROP IEPEYUCTSIOTCS HECKOJIBKO 00BEeKTOB, CASCADE TpebyeTcsl yKas3hIBaTh, TOJIBKO
KOTrZa eCTh 3aBUCHMOCTHU BHe 3afJjaHHOU rpynnksl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaIUu4YuU BHEITHEeTO KJII04Ua, CChIIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3klBaTb CASCADE, YTOOBI OHa
BBHIIIOJIHUTIACH YCIIEIIHO.

g momnb3oBaTeNnbCKUx GyHKIMUE Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBsI3aHHBIE C BHEIIHE
BUOUMEIMU CBOUMCTBaMU (GYHKUIMU, TAKUMM KaK TUIIB apTyMeHTOB U pe3yJbTaTa, HO He 3aBUCUMOCTH,
KOTOPBIE MOTYT OBIThH BEISIBJIEHEI TOJIBKO ITPY aHANIM3e Tejla QyHKIUU. B KadecTBe IprMepa PacCMOTPHUTE
CIIeOylIuy CeHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'"SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Ommucanme ¢yHKOMHA s3biKa SQL MoxkHO HaWTu B Pasmene 36.4.) Postgres Pro OymeT moHWMAaTh, YTO
GyHKIMSA get_color_note 3aBUCHUT OT THUNA rainbow: HIPU yHaJleHUW Tuia OyoeT NPUHYOUTEIBLHO
ynaneHa GyHKIUSA, TaK KakK TUTI €€ apryMeHTa oKa3biBaeTcst HeonpeneneHHesiM. Ho Postgres Pro He 6yneT
YYUTHIBATh 3aBUCUMOCTD get_color_note OT TabGNHUIIBI my_colors ¥ He YOANUT GYHKIUIO IPU yoaJIeHUN
tabnuusl. Ho y 3TOro momxopma eCTh He TONBKO MHUHYC, HO M IINTIOC. B ciyyae OTCYTCTBUSI TaOIUIIBI
9Ta QYHKIIUS OoCcTaHeTCcs pabouell B HEKOTOPOM CMBICIIE: XOTSI IPU IONBITKE BHIIOIHUTL €€ BO3HUKHET
ommbKa, HO IIPU CO3[TaHUM HOBOM TaOJIMIILI C TEM XKe UMeHeM (YHKIIUS CHOBa OymeT paboTaTs.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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Mopudukaius TaHHBIX

RETURNING *;

Ecnmu mgnsa meneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 37), B RETURNING BHITAIOTCS HAHHBIE U3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

«[IpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TabJIHITEL, Pa3menéHHbIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mechk TAaOMUYHOMN CCHIIKOM MOXKET OBITh MMSA TAOIUIEI (BO3MOXKHO, C UMEHEM CXEeMbI), ITPOU3BOOHAS
Tabnmuila, HaOpuMep MOA3alpoc, COoeOuHeHHe TaOIHIl MW CJIOXKHAas KOMOWHAIMS 3THX BapHAHTOB.
Ecnu B ipennoKeHuUu FROM IIEPEYUCISIIOTCS HECKOJIBKO CCBIJIOK, OJIS HUX ITPUMEHSIeTCS IIePeKpPECTHOE
coenuHeHHue (TO eCTh MEKapTOBO MPOM3BEeOeHHEe HX CTPOK; CM. HuxKe). CIIMCOK FROM IIpeobpa3yeTcs B
MTPOMEXKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOPas MOXKEeT IIPOUTH Yepe3 mpeoOdpa30BaHUs WHERE, GROUP
BY M1 HAVING, U B UTOTe OIIpenejinT pe3y1'IbTaT TaGJ'II/I‘-IHOl"O BEIPpazKEHU .

Korma B TabnuuHOM CChHUIKE YKal3blBaeTcsd Talbiulla, SBJISIOUIASICA POOUTENBCKON B Hepapxuu
HacJlieoBaHus, B pe3yJyibTaTe OyAyT MOJIYYEeHEl CTPOKU He TOJIBKO 3TOM TabIUIIE, HO U BCEX €€ MOUYEePHUX
Tabnuil. YToOH BHIOPATh CTPOKU TOJIBKO OOHOM POAUTEJILCKOM TaOmuIlBl, epel €€ MMeHeM HYXKHO
Io0aBUTH KJII0YEBOE CJI0OBO ONLY. YUTUTE, YTO IIPU 3TOM OYIOYT IIOJy4YeHHl TOJILKO CTOJIOLBI YKa3aHHOMU
TaOIUIBEI — OONOJIHUTEJIbHEIE CTOIOLEI fOYepHUX TabJIuI] He ITonafgyT B pe3yJbTar.

Ecnu Xke BB He JIOGaBHHeTe ONLY Imepen HMMeHeM Ta6J'II/II_U:I, BEI MOXKeTe [omnucaTh IIOoCjie Hero *,
T€éM CaMBbIM YyKa3aB, 9TO OOJI2KHEI 06pa6aTbIBaTBCH U BCe OO4YEepHUue TaGHI/IHLI. HpaKTI/I‘-IeCKI/IX IIPUYUH
HUCIIONb30BaTh 3TOT CUHTAKCUC OOJbIlIe HET, TaK KaK ITIOUCK B OO4YepHUX Ta6m/1uax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpHaKo 9Ta 3anucCh IIogoep2XKMBAETCA OJId COBMECTHUMOCTHU CO CTApPbIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoemuuéHHas Tabnuila — 3TO TaOIWIlA, IOTyYeHHAsd U3 OBYX OPYTUX (peabHbIX WKW TPOU3BOMHEIX OT
HIX) TAOJIKII B COOTBETCTBUH C IIPABUJIAMH COeqUHEHN I KOHKPETHOTo THuna. OOInii CHHTAKCHC OIIMCAHNST
COEOUHEHHOU TaOJIUIIbL:

T1 run_coenuHeHus T2 | yCHOBHE_COEOHHEHHI |

CoenuHeHUs JTII00OBIX TUIIOB MOT'YT BKJIQ[IBIBAIOTCS APYT B APYTa UM OObEOUHSITHCS: U T1, U T2 MOTYT OBITh
pes3yIbTaTaMu COequHeHus. [/ OMHO3HAYHOr 0 OIpeaesIeHus IOPSAaKA COeqUHeHNN IPEeII0KeHNsT JOIN
MOXKHO 3aKJII04aTh B CKOOKHU. Eciu CKOGKM OTCYTCTBYIOT, IIPE/IOKEeHUsT JOIN 00pabaThIBalOTCS CleBa
HaIIpago.

THUNbLI COeTUHEeHUH
IepekpécTHOE coegUuHEeHUEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIly oOpa3yioT BCe BO3MOXKHEIE COUYETAHUs CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
Ipou3BeneHune), a Habop eé cTonbIoB oObeguHsIET B cebe CTONOLBI TI CO CIIEOVIOIIMMH 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 3KBHUBAJIEHTHO FROM TI1 INNER JOIN T2 ON TRUE (CM. HMXe). ITa 3allMCh
TaK>Xe 3KBUBaJIeHTHA FROM T1, T2.

IIpumMmeyanue

IlocnmenHsiss 3amMChb He IOJMHOCTBHIO SKBUBAJIEHTHA MHEPBBIM IIPU yKa3aHUM 0ojiee YeM OBYX
TabIUIl, TaK KaK JOIN CBSI3EIBAeT TAaOIUITHI CUJIbHEE, YeM 3amsaTas. Hampumep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycmoBxHe HE PAaBHO3HAQYHO FROM TI1, T2 INNER JOIN T3 ON
ycaosue, Tak KakK ycrosue MOXKET CCHIJIAThCS Ha T1 B IIEPBOM Cjiydae, HO He BO BTOPOM.

CoenyHEeHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE

T1 { [INNER] { LEFT RIGHT FULL } [OUTER] } JOIN T2
USING ( cnHcok cTonbryoB COeIHHEHHI )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2

CnoBa INNER M OUTER HeoOsi3aTelbHBI BO Bcex (opmax. ITo ymMonmuyaHuio moapasyMeBaeTcss INNER
(BHYyTpeHHee COeIMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIHee COeIuHEeHNe.

Yciosue coeduHeHu s yKa3BIBAeTCS B IPEIJIOKEHUH ON UK USING, 1100 HeSIBHO 3a0aéTCsI KITIOUeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIpemesisieT, KaKue CTPOKHM OBYX HCXOMHBEIX TaOIHUI[ CUHUTAIOTCS
«COOTBETCTBYIOIIUMU» OPYT OPYTY (3TO IOOPOOHO PAaCCMaTPUBAETCSA HUXKE).

Bo3MOXKHBIE THUIIEI COEIUHEHUNN C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IInsa xkaxpow ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCS CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT OUTER JOIN

Cuauasa BHITONIHsIeTCsI BHyTpeHHee coenuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT mo0aBIISIOTCS
BCe CTpoK#d u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHUKaKWe CTPOKU B T2, a BMeCTO 3HaYeHUU
cton61oB T2 BcTaBnsooTcsas NULL. TakuMm o06pa3oM, B pe3yNbTUpPYIOMIEH Tabnuile Bcerga OymeT
MHHHUMYM OOHA CTPOKAa [AJIg KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeInmonHseTcs: BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISIOTCS
BCe CTPOKHU U3 T2, KOTOPEHIM HE COOTBETCTBYIOT HUKakKuWe CTpPokKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmstorcss NULL. 9To coemuHenue siBiusieTcsa oOpaTHHM K jeBomy (LEFT JOIN):
B pe3ynbTUpPYIOIIel Tabule Bcerna OymeT MUHUMYM OfHA CTPOKa [JId KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauarsla BHIIIOJHSIETCS BHYTpPeHHee coeluHeHUe. 3aTeM B pe3y/bTaT 000aBiIsIOTCS BCe CTPOKU
u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHKaKHWe CTPOKM B T2, a BMeCTO 3HaueHUM cTonb1oB T2
BcTaBnsaoTca NULL. M HakoHel, B pe3y/lbTaT BKJIIOYAIOTCSI BCe CTPOKU U3 T2, KOTOPEIM He
COOTBETCTBYIOT HUKaKKe CTPOKH B T1, a BMecTo 3HaueHui cTosbioB T1 BcraBmsarorcs NULL.

IIpennoxkeHue ON omnpenenseT Haubonee 0611yI0 GOPMY YCIOBUS COEIMHEHUS: B HEM yKa3bIBAIOTCS
BHIPAKEHUS JIOTUYECKOTO THUIA, HOAOOHEIE TEeM, YTO MCIONb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OAPYTY, €CJIX BEIpaXkKeHue ON BO3BpAIIAeT [Jjisd HUX true.

USING — 9TO COKpalléHHas 3alliCh YCJIOBUs, TOJIe3HAsT B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa MPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
yepes 3amnsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUsI C PaBEHCTBOM 3THX CTO/IOL0B. Hanpumep, 3amnuch
COeMUHEHUs T1 U T2 C USING (a, b) GOpMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bosnee Toro, mpu BEIBOAEe JOIN USING MCKIIOYAIOTCS M30BITOYHBIE CTOJIOIBI: 00a COMOCTABIEHHEBIX
cTon0OIla BEIBOOUTL HE HYXKHO, TaK KaK OHHM COflepzKaT OOWHAKOBHIe 3HaueHHs. Torga Kak JOIN ON
BBITAET BCe CTOJIOLLI U3 T1, a 3a HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEeI OJIst
Kaxkmou maphl (B yKa3aHHOM ITOPSIIKe), 3a HUMHU BCe OCTaBIIHECS CTOJIOIHI M3 TI W, HAKOHeIl, BCe
OCTABIIIHECS CTOJIOIEI T2.

HakoHel, NATURAL — coKpaméHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOOHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpe. Ecnn CTOJ'IGLIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u BI:IJZ[aéT OEKapPTOBO IIPOM3BEOECHNE
CTpPOK.

IIpyumMmeyanue

HpeJITIO}KeHI/Ie USING Pa3yMHO 3alluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBSA3BIBA€T TOJIBKO SBHO II€pPEYHCIIEHHEIE CTOJ'I6].U:I. NATURAL cuYHTaeTcs Gojee
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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 HarISgHOCTU IIPEeOIioJyIOZKKUM, YTO Y HAC €CThb TaGHI/IHLI tl:

num | name
_____ +______
1] a
2 1 b
3 | ¢
ut2
num | value
_____ b
1 ] xxx
3 1 yyy
5 | zzz

C HUMU 071 PA3HBIX TUIIOB COeOINHEHUN MBI IIOJIY4YUM CJIeOyIIIue pe3yJIbTaThI:

=> SELECT * FROM tl1 CROSS JOIN t2;
num | name | num value

XXX
YYy
ZZZ
XXX
YYy
ZZZ
XXX

YYy
ZZZ

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e
11 a \ 1 | xxx
3] c \ 3 1 yyy
(2 rows)

=> SELECT * FROM tl1 INNER JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl NATURAL INNER JOIN t2;

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num;
num | name | num | value

96



3anpocH

_____ B T
1] a \ 1 ] xxx
2 1 b \
3] c \ 31 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 b |

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num name num | value
————— et
11 a \ 1 | xxx
3 c \ 3 1 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
1] a \ 1 ] xxx
2 1 b \
31 c¢ \ 31 yyy
\ 5 | zzz
(4 rows)

VcnoBrue coemuHEHHs B MPEOJIOXKEHWH ON MOXKET TaKxXkKe COHOepKaTh BhIPAaKeHWs, He CBsS3aHHBIE
HEIIOCPECTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIeOyeT
KCIIOJIh30BaTh 3TO HEOOOYMaHHO. PAacCMOTpUTE CIEOYIOIINI 3allPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ +______ S — —_——— e —
1] a \ 1 ] xxx
2 |1 b \
3 c \ \
(3 rows)

3aMeTbTe, UTO €CJIA IIOMECTUTD OrpaHHUYEHHuE B IIPENJIOKEeHne WHERE, BEI IIOJIYyYHUTE upyroﬁ pe3ynbTar:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num name num | value
————— e S
1 a 1 XXX
(1 row)
DTO0 CBsI3aHO C T€M, YTO OTPaHUYEeHMe, IOMEeIIEHHOe B IIPejIoKeHne ON, oOpabaTsiBaeTcss 00 OIepaluu
COeIHMHEHHs, Torga KaK OrpaHH4YeHHe B WHERE — nocse. OTO He MMeeT 3HAUeHUd IIPpXU BHYTPEHHUX

COeIUMHEHNAX, HO BaKHO ITPU BHEITHUX.

7.2.1.2. NceBAOHMUMBbI TaONUL, U cTONOLIOB

Ta6J’II/IHaM " CCBhIJIKaM Ha CJIOZKHBIE Ta6J'II/I].[I>I B 3aIIpoCe MO2XKHO OJaTb BpeMeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6yneT OGp&U.I&TLCH B paMKaX 3alipoca. Takoe uMs Ha3BIBAETCSA NCEBOOHUMOM ma6ﬂuu,b1.

OnpenenuTh IICEBOOHUM TaOJIHITEI MOXKHO, HAITHMCaB
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FROM rabmuuyHad_ccelixa AS NDCEeBIOHHM
nin
FROM TabnuuHad CChIIKA IICEBIOHHM

KinroyeBoe CJI0BO AS SABISETCSA HeoO0s3aTesIbHBIM. BMeEeCTO ncepgommm 3[€Chb MOXKET OBITh JII000H
uaeHTuGUKaTOp.

IIceBOOHMMBI 4acCcTO IIPUMEHSIOTCS OJII Ha3HAYEeHUS KOPOTKHX HUIEeHTU(GUKATOPOB AJIUHHBIM MMEHaM
TaOJIUI] C IIeJIBI0 YIYYIIeHUsI YUTaeMOCTH 3anpocoB. Hampumep:

SELECT * FROM "oueHb_nnuHHOe_uMd_Tabnuue" s JOIN "mpyroe_nnuHHOe_uM4ad" a
ON s.id = a.num;

IIceBOOHUM CTAHOBUTCS HOBLIM MMeHeM TabJIHIIEl B paMKax TeKYIIero 3ampoca, T. €. I0Cjie Ha3HaueHus
TICeBOOHMMA KCIT0JIb30BaTh UCXOMHOE UMs TAGIMIILI B IPYTOM MeCTe 3alpoca Hejb3si. TakuM o6pa3oM,
CIIedyIOIHii 3aTIPOC HEIOMYCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

X0TsI B OCHOBHOM IICEBOOHMMEI UCIIOJIL3YIOTCS OIS yIoOCTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTa Tabiuliia
COeOUHSIEeTCS caMa C co00o¥, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpowme Toro, nnceBgoHUMEL 00513aTEILHO HYKHO Ha3HadaTh nmoalanpocaM (cMm. [Toxmpasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMepe MIEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3eMIIJISIPY my_table, @ BTOPOM OIIEPaTop
Ha3Ha4vaeT IICEeBIOHUM PE3YJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme HazHaUeHUS IICEBIOHMMAa BpeMeHHbIE MMeHa [al0TCs He TONIbKO TabnuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuumad ccerika [AS]) ncesgoumMm ( cronbenl [, cronben?2 [, ...]1]1 )

Ecnu 1iceBOIOHUMOB CTOIOIIOB OKa3kIBAETCS MEHBIIE, YeEM (l)aKTI/I‘{eCKI/I cTOnO1OB B Tabnulle, OCTaJIbHLIE
CTOJIOIIBI COXPAHAKT CBOX UCXOOHBIE UMEHA. 9Ta 3anmuch 0COOEHHO OoJie3Ha A1 3aMKHYTHIX COeOVHEeHUN
HJIN I10O3aIIPOCOB.

Korma riceBmoHuM IpuUMeEHSIETCS K Pe3yAbTaTy JOIN, OH CKPEIBA€T OPUTHMHAIbHEIE UMEeHa TalJIull BHYTPH
JOIN. Hampumep, 3T0 monmyctuMsbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OHII/IGO‘-IHLII‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_II:>I a He BUIEeH CHaPYy2KM OIlIpeneJieHud IICeBOOHHuMa c.

7.2.1.3. NMoa3anpocskl

IMopg3ampockl, obpasywoiiue TaOMHUIIBE, MOJKHBI 3aK/II0YAThCA B CKOOKM M UM 0053amesibHO [OKHEI
Ha3Ha4daThCs IICEBIOHUMEI (KakK onucaHo B [lompasmerne 7.2.1.2). Hanpumep:

FROM (SELECT * FROM tablel) AS NICeBIOHUM

OTOT HpPUMEP PaBHOCHUJIEH 3alHUCU FROM tablel AS ncesmonuM. bOJiIee MHTEPECHBIE CUTyallWH,
KOTOpPBIE HEJIb3sd CBECTH K IIPOCTOMY COE€OMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPOCE HCIIOJIB3YIOTCA
arperupyiomyie QyHKIIUM UK TPYIIIUPOBKA.
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IMTog3anpocoM MOXKeT TaKXkKe OBITh CIIMCOK VALUES:

FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

Takomy mof3ampocy Toxke TpedyeTcs rceBOoHuM. Ha3zHauaTh MCEeBOOHUMEI CTOJIOAM CIIMCKa VALUES He
TpebyeTcs, HO BooOIIle 3TO XopoInuii npuéM. [TogpobHee 3To onucaHo B Pazmerne 7.7.

7.2.1.4. TabnunyHblie PyHKLUM

Tabnuuuble GyHKIUM — 3TO (GYHKIMY, BhIAaiomre HaGOp CTPOK, comepzKamux Jim00 6Ga30BBIE TUITHI
OaHHBIX (CKAJITPHEBIX TUIIOB), INOO COCTAaBHEBIE TUNH (TaGnuyHbIEe CTPOKU). OHM IPUMEHSIOTCS B 3aITpOCcax
KakK Tabnuupl, NIpencTaBJIEeHUs WIKM IIOA3allpOCH B IIpedjoXkeHuu FROM. CTonbIbl, BO3BpallEHHEIE
TaOINYHBIMUA be'HKI_II/IS{MI/I, MOZKHO BKJIIOUYHUTH B BhIpaxKeHud SELECT, JOIN MJIM WHERE TaK XK€, KaK CTOJ'IGHBI
TabIuI], TpeaCcTaBIEHUHN MJIM IOO3alIPOCOB.

Tabnuunble QYHKIIMKM MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIONIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
byHuKIIMY OyOyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM ClIy4dae OymeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKLIUM C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
mornonHeHH 3HadyeHusaMu NULL.

BeI3OB_¢yHxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM Trabuuiyel [ (nmceBgonuM_cronbya [, ...1)1]
ROWS FROM( Bri3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBgoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)1]

Ecnu ykazaHO mpeaiokXeHue WITH ORDINALITY, K CTO/NIOIaM pPe3yIbTaToB GYHKIMY OyaeT mobaBiieH eIne
OIOWH, C TUIIOM bigint. B 3TOM cTOn6OIIe HYMEPYIOTCS CTPOKU Pe3ynIbTUpPYIoNlero Habopa, HauyuHas ¢ 1.
(910 06006IIEeHHE CTaHTAPTHOr0 SQL-cHTaKcuca UNNEST ... WITH ORDINALITY.) ITo yMom4aHHIO, 9TOT
cTosiber] Ha3bBaeTCsA ordinality, HO €My MOXKHO ITPUCBOUTD U IPYTr0O€ UMS C IIOMOIIbIO YKa3aHUs AS.

CroenunanbHYI0 TAaOIUYIHYIO PYHKITMIO UNNEST MOZKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCCHUBOB, a
BO3BpAlllaeT OHa COOTBETCTBYIOIIIEE YHUCIIO CTOJIOIOB, KaK eciiy ObI UNNEST (Pasmen 9.18) BrI3bIBaiach OJist
KaXXIOoro IlapaMeTpa B OTHeIbHOCTH, a Pe3yIbTaThl 00beOUHSIIHUCH C IIOMOIIBI0 KOHCTPYKITUY ROWS FROM.

UNNEST ( BelpaxeHue_mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nmceBOoOHHM TaOIHIEI
[ (mceBgouum_cronbrna [, ...]1)1]

Ecnu ncesnorum_rabruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIH MCIIONb3YeTC UM QYHKIMY; B CIIydae
C KOHCTPYKIIMEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEBI CTOJNIOIOB HE yKas3aHBI, TO s (QYHKIIMM, BO3Bpallaiolei 60a30BHIM THUN [aHHBIX,
uMeHeM cToJyiba OymeTr uMs QyHKOuM. s ¢GYHKLOWE, BO3BpAIIAlOIMX COCTABHOW THII, MMEHa
PEe3YIBTUPYIONIUX CTONIOIIOB ONPENEIIIOTCS HHAUBUAYATbHBIMU aTPUOyTaMu THUIIA.

HeckonbKo IpuMepOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(1l);
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SELECT * FROM vw_getfoo;

B HeKOTOpHIX ciiy4yasix ObIBaeT yOoOHO OonpenenuTh TabIuYHy0 (GYHKIIMIO, BO3BPAIIAIOIIYI0 Pa3IuYHEIE
HaOOpH CTOJIOIIOB IIPY Pa3HBIX BapHaHTaX BBEI30Ba. /I 3TOTO HYXKHO yKas3aTb, YTO OHAa BO3BpalllaeT
TICeBOOTUMN record. MCIIONb3ys TaKyo QYHKIINIO, 0KUIaeMYI0 CTPYKTYPY CTPOK HYKHO OITMCATh B CAaMOM
3amnpoce, 4TOOLI cucTeMa 3Hajla, Kak pa3o0paTh 3allpoC U COCTaBUTh €ro IIJIaH. 3alliChIBaeTCs 3TO TakK:

BRIBOB_QyHKIHH [AS] mceBmoHuM (ompenenenue_cronabua [, ...])
BRIBOB_QyHKIHH AS [mceBpmonuM] (ompenenenue_croabua [, ...]1)
ROWS FROM( ... Be30B_¢yHkguu AS (ompenenenwe_cronbua [, ...1) [, ...]1 )

Be3 ROWS FROM () CHOUCOK onpepeneHud_cTonbyos 3aMEHSIET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOXKHO
TakxXke O00aBUTH B IIPEONIOKEHUNU FROM; UMeHa B OIIpPefeNneHUsIX CTOJIOIOB chyzKaT rceBmoHuMamu. C
ROWS FROM () CHHUCOK onpeneileHHdI CTOnOILOB MOXGH)ﬂO6aBHTb K Kammoﬁ ¢yHKHHH OTﬂeHBHO,HH6O
B cily4ae C OogHOU (yHKIMEN m 6e3 mpemoKeHusT WITH ORDINALITY, CIMCOK onpenereHHsS_CTON6LOB
MOKHO 3aIliCcaTh BMECTO COMCKA C IICEeBOOHUMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

B3rnsiHUTE Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs dyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsiB/IeHA KaK QYHKIIHS,
BO3Bpalllalolllasg THUIl record, TaK KaK OH IIOOOUIOET O 3ampoca jawoboro tumna. B atom ciydae
akTuueckmuii Habop CTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIIEM €€ 3aIrpoce, YTOOHI
aHanu3aTop 3alpoca 3Hajl, HapuMep, Kak npeobpa3oBaTsh *.

7.2.1.5. NMop3anpocCbl LATERAL

Hepen nmoa3amnpocaMy B IMIpenjIoKeHHWHW FROM MOZKHO JIO6aBI/ITL KJII0YEeBOE CJIOBO LATERAL. ITO ITO3BOIUT
CChIJIQTBECA B HHX Ha CTOJ'[6HI:I IIpeammecTBYIOIIUX 3JIEMEHTOB CIIMCKa FROM. (Be3 LATERAL KaXX[IbI¥
II0A3aITpOC BHIMIOJIHAETCSA HE3aBUCUMO U IIO3TOMY HE MOZXKET OﬁpaH_IaTbCH K OIPYIruM 3JIEMEHTaM FROM.)

Ilepen TabnuyHBIMH GQYHKIUSMU B IPENJIOKEHUM FROM TaKxKe MOXKHO yKa3aTh LATERAL, HO OJIS HHUX
9TO KJII0YEBOE CJIOBO Heo0s3aTesIbHO; B apryMeHTax GYHKIUN B 1000M ciydae MOXKHO oOpamaThbcs K
cTon0OIlaM B MPEObIAYIIUX 3JIEMEHTaxX FROM.

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEPXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenHem
cllydae OH MOXKET TaKiKe CChIIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCHI.

Korma ameMeHT FROM COOEPIKHUT CCHIIKKA LATERAL, 3aIlIPOC BHITIOJHSIETCS CIEeOyIOIMM 00pa3oM: CHavasia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIlKUX IleJIeBbIe CTOJIOIIE, BEIYKUCIISIETCS 3JIEMEHT LATERAL CO 3HAUEHHSIMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLIH
BBIYHMCIIEHBI. DTa MIpoleaypa IMOBTOPSAETCS IJIs BCEX CTPOK MCXOOHBIX TabIIuII.

LATERAL MOZKHO HCIIOJIbB30BATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb 0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHLIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

ITpuMeHSTL LATERAL HMMEET CMBICJI B OCHOBHOM, KOI[a [OJIs BBIYMCIIEHHS COENHHSEMBIX CTPOK
Heo0XommMo 00paTUTBCS K CTONOIaM Opyrux Tabiuil. B 4YacTHOCTH, 3TO IIOJIE3HO, KOTfa HYXKHO
nepenaTh 3HadYeHWe (GyHKIMM, BO3Bpallaionieli HaGop maHHLIX. HampuMep, eCliu IPeanoIoXUTh, UTO
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vertices (polygon) Bo3BpamiaeT HaOop BEPUINH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuue polygons MOXKHO IIOJIyYUTh TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

9TOT 3allpoC MOZKHO 3alluCaTh U Tak:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPUMeEPe KITI0UYeBOe
CIIOBO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

OcobGeHHO TONIe3HO OBIBAET HCIIOJIB30BAaTh LEFT JOIN C HOA3AMpPOCOM LATERAL, 4TOOBI HMCXOOHBIE
CTPOKHU OKa3EIBaJIUCh B pe3yIbTaTe, HaXke ecjIiy II0A3alpoc LATERAL He Bo3BpamaeT cTpok. Hampumep,
ecnu QYHKUMS get_product_names () BBIOAET Ha3BaHUSA IIPOAYKTOB, BHIMNYIIEHHBIX OIPENeNEéHHBIM
TTPOU3BOOUTEJIEM, HO O MPOAYKIIUM HEKOTOPHIX IPOU3BOAUTENEN MHpOPMaUMU HET, MBI MOXKEeM HaWTH,
KaKUX UMEHHO, TPUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. Npepno>xeHue WHERE
<<Hpe;1no>KeHHe WHERE>» 3alIUCBIBAETCS TakK:
WHERE ycrnoBHe OrpaHHUYEeHHd

I'l€ yCclIOBHE_Or'PaAHHUYEHHT — n0oe BEIPDAKEHHWE SHAYEHUA (CM. Pa3;1en 4.2), BEIJAIOIIEE PEe3yJIbTaT TUIla
boolean.

ITocnme 06paboTKy mpensioKeHuss FROM KaxXKfaas CTPOKa ITOYYEeHHON BUPTYalbHON TaOJIUILEI IPOXOOUT
TIPOBEPKY II0 YCJIOBHIO OorpaHuuyeHus. Eciu pe3ynbTaT YCIOBUS paBeH true, 3Ta CTPOKa OCTAETCS B
BHIXOOHOM Tabmuile, a mHaue (ecnu pe3ynbTaT paBeH false umnmm NULL) orOpachkiBaeTcsi. B ycrmoBuu
OTpaHUYEHUs, KaK MNPaBUIIO, 3aAeMCTByeTCSI MHUHUMYM OOUH CTOJIOeIl u3 TalJIHITHI, TOIYYEeHHOM Ha
BBIXOfle FROM. XOTsI CTPOT'0 TOBOPSI, 3TO He TpebyeTcs, HO B IPOTUBHOM CIIydae IIpeaioKeHne WHERE OymeT
6eCCMBICTIEHHEIM.

IIpumMeuyaHnue

YcnoBue mis BHYTPEHHETO0 COEOUHEHUS MOJKHO 3alucaTh KaK B IPENJIOKEHUM WHERE, TakK U B
npemjioXeHUHu JOIN. Hanpumep, 3To BrIpakeHUe:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HAYHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
U BO3MOXKHO, IaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPenIoXKeHUs
FROM, BO3MOXKHO, He JIyYIIINY C TOYKU 3peHusI coBMecTUMOCTH ¢ apyrumu CYB]I, X0oTs OH U onucaH
B ctangapTe SQL. Ho s BHEIIHUX COeAWHEHUU OPYTUX BapUMaHTOB HET: UX MOJKHO 3alUCHIBaATh
TOJIBKO BO FROM. IIpennozkeHus: ON U USING BO BHEIIHUX COeOUHEHMSIX He PaBHO3HAUHBI YCIIOBUIO
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WHERE, TaK KaK OHH MOTYT mo0aBISATh CTPOKHU (o7ss BXOOHBIX CTPOK oe3 COOTBETCTBUS), a TaK¥kKe
YOandaTh UX U3 KOHEYHOI'O pe3yJibTaTa.

HeckonbKO IpUMEPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl1 IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHe TaOJMIIL], TOPOKOEHHON B IPEIIOKEHUH FROM. CTPOKHM, KOTOPEIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, MCKITIOUAlOTCS U3 fdt. OO6paTuTe BHMMaHWE, KaK B KaUeCTBE BHIPAKEHWHN 3HAYEHUS
HUCIIONB3YIOTCS CKaJIIPHBIE MOA3anpockl. Kak u mio0bie APyTHe 3alpoChl, TOA3alpoCkl MOTYT COOepKaTh
CIIOXKHEIE TaOIMYHLIE BEIPAXKEHUS. 3aMeThTe TaKXkKe, YTO £dt UCIIOIL3YeTCs B IToA3anpocax. [omomHeHne
WMEHH cl B BHOE fdt.cl HeoOXOOMMO TONLKO, €CJIH B MOPOXKOEHHOM Tabjulle B MOO3ampoce TaKiKe
OKa3khIBaeTCs cTonberl c1. IToTHoe uMS IPUOaET ICHOCTD axke TaM, riae 063 Hero MOXXHO 000U THCE. ITOT
IIpuMep ITOKa3kIBaeT, KaK 001acTh KMEHOBAHUS CTOJIOIIOB BHEIITHET0 3alIpoca PacIpPOCTPaHsIeTC s Ha BCe
BIIOXKEHHBIE B HETO BHYTPEHHUE 3alpPOCHL.

2.3. NMpepno>xeHusa GROUP BY M HAVING

CTpOKY TOPOXKAEHHON BXOMHOM TabMuMIL, Opolnedire GUIBTP WHERE, MOXKHO CrPyIIUPOBaTh C
TIIOMOIIBI0 NIPEOI0XKEeHUsI GROUP BY, a 3aTeM OCTaBUThL B pPe3yjIbTaTe TOJIBKO HYXKHBEIE I'DYIIEL CTPOK,
HUCIIOIb3YS NIPEeaIoXkeHue HAVING.

SELECT crnHCOX_BEIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyomuyE_cronber [, rpynnHpyomui_cronbern] ...

