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NpeoucnoBue

OTa KHUTa SBASETCS opHUIMAJIbHON moKyMeHTamnued Postgres Pro Standard. Ona Oblyta HammcaHa pas-
paboTunkamu Postgres Pro, coobiectBoM PostgreSQL u mpyrumMu moO6poBOIbIlaMy ITapajieIbHO C Pas-
paboTkoi mporpaMmMHOro npoaykra PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO IIOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl Takou Gosbinod 00bEM mHMOpPMaluu 0 Postgres Pro Ov11 ymoGoBapuM, 3Ta KHHATA pa3felieHa Ha
yactu. Kaxpas yacTts mpegHa3Ha4vYeHa OMPeNeSIEHHON KaTerOpUH IT0Ib30BaTeJIed MU II0JIb30BATENSIM
Ha pa3HEBIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboi HedhopMaabHOe BBeeHNE OJIT HaUYWMHAIOIIIHNX.

¢ Yacts II ontuceiBaeT 136K SQL 1 ero cpemy, BKJo4asi TUMNH JaHHBIX ¥ QYHKIIMY, a TaK¥XKe ONTUMHU3a-
LMI0 MPOU3BOAUTEJILHOCTY Ha YPOBHE IT0Ib30BaTesiei. 3To 6ymeT MoJIe3HO IPOYUTATh BCEM II0OJIH30-
BaTtensiMm Postgres Pro.

e Yacts III onucHBaeT YCTAaHOBKY U afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO UCIIOJIb3yeT cepBep Postgres Pro mns caMbIx pa3HEBIX IEJIE.

e Yacts IV onuceiBaeT nporpaMMHble HHTephENCH [ KIHNEeHTCKUX ITpuioxeHui Postgres Pro.

* Yactp V IIpegHa3Ha4Y€eHa OJId 0oJyiee OMBITHHIX IIOJIb30BaTeIel 1 COOEP2KUT CBeOeHUud O BOSMO2XKHO-
CTSAX paCIIMPEHUAd CepBepa. JTa 4acCTh BKJIIOYAET TEMHI, HOCBHI.T.IéHHI:Ie, B 9aCTHOCTH, IIOJIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 (I)YHKLII/IHM.

* Yacts VI cogepXUT CIpaBOYHYIO nHpoOpMaIuo o KoMaHgax SQL, a TakXKe KJIIMEHTCKUX U CEPBEP-
HBIX ITpOorpaMMax. 9Ta 4acTh OOIIOJIHSET Opyrue nHdopMalmel, CTpyKTypPUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaMm.

e Yacts VII comepXuT pa3HooOpa3Hyo WHGOPMAIIHIO, II0JIE3HYI0 Oy pa3dpadoTunkoB Postgres Pro.

1. YTo Takoe Postgres Pro Standard?

Postgres Pro Standard — 2To 06BeKTHO-peISIIIMOHHAS CUCTeMa ynpaBieHus 6asamu maHHbx (OPCYB]I,
ORDBMS), pa3pabotanHuas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocuoBe PostgreSQL,
B CBOIO ouepemnb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOI Ha (aKyIbTeTe
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosB1uiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPHIE OBUIM Pean30BaHbl B HEKOTOPHIX KoMMepueckux CYB]] ropa3go mo3gHee.

Postgres Pro Standard pa6oTaeT Bo Bcex OCHOBHBIX ONePalMOHHBIX cucTeMax Linux. Kak u PostgreSQL,
Postgres Pro Standard cootrBetcTByeT TpeboBauusam ACID.

Postgres Pro Standard, kak u PostgreSQL moamepzkuBaeT OOMBIIYIO YacTh cTaHmapTa SQL u mpeniaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMMA:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH

* u3MeHseMble IpeCTaBIeHUS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM AOCTYIIOM

Kpome Toro, nosnp3oBaTenu MOTyT BCA4YeCKM paciumpaTh Postgres Pro, Tak ke Kak u PostgreSQL, Hanpu-
Mep, co3haBasi CBOU

* TUIIBI JaHHBIX
*  (¢yHKIUU

* OIepaTopsl

* arperaTHbie QYHKIUHU

* MEeTOHBl MHOEKCUPOBaAHUS
* TpollenypHBIE SI3BIKU
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2. Pasznnuunsa mexnay Postgres Pro Standard m PostgreSQL

Postgres Pro mpepmoctasnseTr Hauboiiee akKTyanbHYI0 Bepcuio PostgreSQL ¢ HOTONMHUTENLHBIMU U3Me-
HEHUSMHU U PaCHIMPEHUAMU. DTOT IPOLYKT BKJII0UAET BCE HOBHIE BO3MOXKHOCTH, pPealn30BaHHLIE KOM-
nauue Postgres Professional, a Tak>ke cTopoHHUE HOPAaOOTKU, KOTOPHIE YK€ IMPUHATH COOOIIECTBOM
PostgreSQL u nmomapmyT B HOBhEle Bepcuu PostgreSQL. Takum o6pa3oMm, mosnb3oBaTenu Postgres Pro
Standard nmosy4aroT paHHUM OOCTYI K BaKHBIM HOBOBBEOEHUSIM U UCIIPaBIEHUSIM.

IIpumMeuyanue

Postgres Pro Standard mpemocTaBisieTcs IO clepyolned numneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeTbHO 03HAKOMbBTECH C YCIIOBUSIMU JTUIIEH3UU, TIPEKAE YeEM 3a-
TPyXaTh U UCIOIb30BaTh Postgres Pro Standard.

Postgres Pro Standard otnu4atoT oT PostgreSQL crenyrolue yCOBepIIeHCTBOBAHMA:

VnydmeHHBIE MEXaHN3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBAIOIINM OTPUIIQTENBLHOIO BIIMSIHUS Ha
IPON3BOOUTEIBHOCTD.

YBenuueHHas CKOPOCTh U 3(PGHEKTUBHOCTS IIJIAHUPOBAHUSA OJIS PA3IUYHBIX TUIIOB 3aIIPOCOB.
YMenbIieHHOE OTPebIeHre NaMsITH ITpu 00paboTKe CI0XKHEBIX 3alIPOCOB CO MHOZKECTBOM TalOJIHII.
[lobGaBneHMe BpeMeHU MJIaHUPOBaHUA B UHGOPMAIIHIO, BEIBOOUMYIO MoAyaeM auto explain.
B03MOKHOCTE 3aMeHBI Hy/IeBOTO OariTa 3amaHnHbIM ASCII-cuMBOIOM IIpK 3arpy3Ke MaHHBIX C IIOMO-
IIbI0 KOMaHOEI COPY FROM. (CM. onmucanue napaMmetpa nul byte replacement on import.)

B03MO0OXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoioM Unicode mpu BrI30Be GYHKIMU, 00-
pabatriBatoiiedt JSONB. (Cm. onucanue mapameTtpa unicode nul character replacement in jsonb.)
Peanusamnus mexanusma PTRACK, mo3Bosioniero nporpaMmme pg probackup oTcnexkuBaTh n3MeHe-
HHUS CTPaHUI IIPU CO3TaHNM MHKPEMEHTAIbHBIX PE3€PBHBIX KOIIUH.

IMopmpmepxxka dTeHUs GaiioB pg_control Opensmymux Bepcuil PostgreSQL/Postgres Pro yrunuToi
pgpro_controldata.

ITpoBepka COBMECTUMOCTH KJIaCcTepa, I03BOJISI0IIas OIpPefe/inTh, COBMEeCTUMA JI TeKyIas

Bepcus Postgres Pro c ompenenéHHLM KJIaCTEPOM, U IIOHATH, KaKKe ITapaMeTPHl BJIUSIOT Ha
COBMECTUMOCTSD, He 3amyckas cepBep. (CM. onucaHue mapaMeTpa postgres -z U onucaHue
pgpro_controldata.)

Bo3MOXKHOCTE U3MEHEHUS TTapaMeTpa restore_command 0e3 IIepe3arycka cepBepa.
YuuodumnupoBaHHas CTPYKTypa ITIaKeTOB OBOMYHBIX (haiJIOB OJI BCeX OUCTPUOYTHBOB Linux, ympoia-
IOIITasi MUTPAITMIO0 MEeXKIYy HUMH U MO3BOJIAIONIas yCTaHaBIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MeCTHO 0e3 Kakux-mu6o KoHGIUKTOB. (CM. ['naBy 16.)

XKypHan onepanuii, B KOTOPOM XpPaHUTCSA MHGOPMALUS 0 KPpUTUYECKH BaXKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK OOHOBJIEHME, BHITIONHEHUE P resetwal u Tomy momo6HOoe. OTa mHDOpMaIus BaxKHa
IJIsI OCYIIECTBJIEHUS TEXHUYECKOU IOANEPKKHM CO CTOPOHBI IIOCTaBIIMKA. 3alllCh B JKypHAaJI ollepa-
IMi IPOU3BOOUTCS TOJIBKO Ha CUCTEMHOM YPOBHE, a IS €ro YTeHUs UCHONIb3yIoTCsa GyHKImu SQL.
(CwM. TTompaspen 9.27.11.)

PacimpeHHbIe TTOTUTUKY ayTeHTUDHUKaIUK, obecrnevynBalone 3pHeKTUBHOE YIIPaBIeHHue mapois-
Mu 1 KOHTpoJb goctyna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIE MEXaHU3MBI 3AIIUTHI JAaHHBIX, KOTOPHIE TIO3BOJISIOT CTEPUIIN30BaTh OOBEKTHI, ITeper
yoaneHueM 3aloHsasa ux Hynsamu. O6HyneHne 060BeKTOB MOXKET ITPOU3BOOUTHCS IIepe]] yaaleHueM
(darinoB Ha MUCKe U Nepeq yOaJieHueM yCTapeBIIUX BePCHUM CTPOK (OYHMCTKOM CTPaHUIl), 0CBOOOKAE-
"HueM O3Y u ymaneHueM Wiu nepel3anuckio ¢ainos WAL. (Tonsko cepTuduupoBaHHas pefaKiys.)
[MunotHasa peanuszanus ctanmapta SQL/JSON, Bkmtouatomias GyHKIUN-KOHCTPYKTOPH! JSON, GyHK-
uuu 3anpocoB SQL/JSON, ¢yHKIUIO JSON_TABLE M IpefguKaThl IS JSON (cM. [Tompa3pmen 9.16.3).
C60op CTaTUCTUKU OYUCTKHU Tabmuil u nHIeKcoB. CoOpanHas nHGopMalus oTo0pakaeTCs paciIupe-
HusMHU pgpro_stats u pgpro pwr.

C6op uHpopMaruu 0 cH0sIX cepBepa, KOTOPHIM BKITIOYAETCs mapaMeTpoM KoHdurypamwuu crash info
U HaXOOUTCA IIOf yIIpaBlIeHHeM HEeCKOJIbKMX ITapaMeTpPOB, BKIII0Yas 3TOT.

OnTuMu3upoBaHHOe NTOTPebieHne MaMsATU ITPU OLleHKe U30MpaTeIbHOCTH [JId KaXKAoro 3JIeMeHTa
MaccuBa.
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Postgres Pro Standard Takxke BKITIOYaeT CJIEOYIONINE TOIOJTHUTEIPHBIE MOOYIH U IPUIOKEHUS:

e PacmwupeHue aqo Ajis agalTUBHOM OITUMHK3alliM 3alIPOCOB.

* Mopgyne dump stat, mO3BOJISIONINI COXPAHATh CTaTUCTUKY HAaHHBIX IIPU PE3€PBHOM KOITMPOBAHUU U
BOCCTaHOBJIEHUH.

e Mopyns fasttrun, KOTOpHIM TPEeOOCTaBIsSET TPAH3AKIIMOHHO-He0e30acHyI0 QYHKITUIO /IS YCeUeHUs
BpPEeMeHHBIX TabIuI], YTO MPemoTBpAllaeT pa3pacTaHue KaTaiora pg_class.

* Mopyns fulleq, mpegocTaBIAOIIMHI TOIOIHUTENBHBIN OIIepaTOpP paBeHCTBa HJI COBMECTUMOCTH C
Microsoft SQL Server.

e Mopgyne hunspell-dict, mpegocTaBaAOIUN CIIOBapH OJI psAda SI3bIKOB.

* Mopgyns jsquery, peaJu3yIOUui CIeuaabHbIN A3bIK 3alIPOCOB A1 3¢ (HEKTUBHOIO IIOMCKA 10 UH-
IEeKCY B CTPYKTYPUPOBAHHEIX HaHHEIX JSONB.

e Cnyx0a MOHMTOPUHTA mamonslu, UCIIOJIHEHHAas B BuAe areHTa Zabbix.

¢ Mopgynb mchar, IpemoCcTaBISIONIUY AOTOTHUTEJIbHBIN TUN TaHHBIX [JISI COBMECTUMOCTHU C Microsoft
SQL Server.

e Mopgyns online analyze, mpuBHOCSAIHY Habop QyHKIINWIM, KOTOPhIe HEMEIIEeHHO 0OHOBISIOT CTATH-
CTUKY B IIeJIEBBIX TabJIMIIaxX IOCJe oepalnuii INSERT, UPDATE, DELETE UK SELECT INTO B HUX.

* pgbadger — uHCTPYMEHT AJ1s1 OBLICTPOTO aHalin3a XKypHasoB Postgres Pro ¢ co3pmanueM mompoOHBIX
OTYETOB U rpauKOB.

» Ilyn coepuHeHu# pgbhouncer.

* Mopynb pg integrity check, ocyiecTBnsOMIMi BEIYUCIEHNE U IIPOBEPKY KOHTPOIBHBIX CYMM OTCJIEe-
XKuBaeMbIx dainoB. (TonbKo cepTuGUIIMPOBaHHAS PedaKIiis.)

* Mopynbs pg pathman, npemocTtaBnsgionIuii ONITUMU3NPOBAHHBIN MeXaHU3M CEKIIMOHUPOBAHUS, a
TakXe QyHKUIMU I CO3TaHUs U yIpaBseHus cekumsamu. Haumnaas ¢ Postgres Pro 12, ucnomnb3o-
BaTh pg pathman He pekomeHnayeTcs. [IpuMeHs#iTE BMECTO HETO pean30BaHHOE B BaHUJILHOMN BeP-
CUU OeKJlapaTUBHOE CEeKIIMOHUWPOBaHMe, onmucaHHoe B Pa3zmerne 5.11.

e Pacmmpenue pg proaudit, mO3BOJIsAIONIEE OTCIIEXKUBATh PAa3IUYHbIE COOBITHS, CBI3aHHBIE C Ge301ac-
HOCTBIO.

* pg probackup — MeHeqXKep pe3epPBHOTO KOTUPOBAHUS U BOCCTAHOBJIEHUS.

* VYrtunura pgpro controldata, moka3siBaiomas yrpaBagooIlyio nHbopManuio kinacrepa BT
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTHUMOCTH KjlacTepa U/UIU cepBepa.

e PacmmpeHune pgpro pwr, IMO3BOJISIOIIEe ITOJIyYaTh OTYETHI 10 HAaTrPy3Ke, IOJIe3HbIe OJIS BHISIBIIEHUS
HauboJiee PeCypCoEMKUX olepanui B 6a3e JaHHBIX.

e Pacmmpenue pgpro stats, KoTopoe cobmpaeT CTaTUCTUKY BHIIOTHEeHUsT SQL-0m1epaTopoB, IOOCYH-
TBIBAE€T CTATUCTUKY COOBITHI OKUIAHWS M MPEIOCTABIIAET HPOYUE IT0JIe3HbIE METPUKH, KOTOPHIE B
PostgreSQL Henb3s mOIy4YuTh HUKAK WHave. OHO Takke 00ecreuynBaeT BO3MOXKHOCTh TPACCUPOBKHU
CeaHCOB IPHUJIOKEHUN U MOXKET CO34aBaTh IIPeACTaBIeHUs, SMYyJIUPYIOIIUe OPyTrue pacIIupeHus Oiis
cbopa CTaTUCTUKH.

* Mopgynbs pg query state, maroiuii BO3MOKHOCTh y3HaBaTh TEKYIIlee COCTOSHUE BEHIIIOJIHEHUS 3aIlIpo-
COB B 00CTyKUBaIOIIEM IIpOIlecce.

e VYrtunura pg repack gans peopraHusanuu TabmuIl.

* Mopynb pg tsparser — anbTepPHATUBHBIM aHAIU3aTOP TEKCTOBOTO ITOMCKA.

e Mopgyne pg variables, mpemoctaBnsonui GYHKIUYA OIS PabOTHI C TIEPeMEeHHBIMH Pa3/IMYHBIX TH-
moB. [Ist o6meruenust murpaiuu koga Oracle, o6pa®aThIBaiOIIero KOJIEKIINK, OCTYIIHEL CIIEeIYIO-
mue BUOB QYHKIUH: QYHKINY, TO3BOJIAIONINE PpaboTaTh C OOIMIMMHU ITIePeMEeHHBIMHU-KOIJIEKITUSIMH, K
97IeMeHTaM KOTOPBIX MOKHO MOJIYYUTD AOCTYII 110 KJII0YYy, UMEIOLIeMYy LIeJI0UYHUCIIeHHBIN UIIH TEKCTO-
BBIM TUIl; QyHKIINYM, oOeclieunBalomye GyHKIIMOHATbHOCTh UTEPATOPa [Jis JII0OBIX KOJIJIEKITHH.

* Pacmupenue pgvector, IpegocTasisiollee IOUCK CXOACTBa BEKTOPOB B Postgres Pro.

* Pacmmpenue pg wait sampling, npegqHa3HadyeHHOe AJIS TEPUOANYECKOT0 cOopa CTaTUCTUKM 1O CO-
OBITMSIM OXKUMaHUSA. BOCIIOJIF30BaBIINCH 3TUM PaCIIMPEHNEM, Bl CMOXKETe IOHSATh XapaKTep aKTHUB-
HOCTHU CEPBEPA, B TOM UHCJIEe YBUOETh TEKYIIINE COOBITUS OKUIAHUS BO BCEX OOBIYHEBIX U (POHOBHIX
pabouunx mpolieccax.

e Mogyns plantuner, mob6aBnsiomuii NooAePKKY YKa3aHUM [J1d MJIaHWUPOBIHUKA, ITOAKJTIOYAIONTUX TN
OTKJIIOYAIOIINX OIpefeEéHHbIe UHAEKCH IIPU BHIIOTHEHUHU 3ampoca.

e Mopgyns rum, npegocTaBisaionui nagekc RUM Ha 6a3e GIN.

e Mopgyns shared ispell, mO3BOJISAIONINE pa3MeCTUTDh CIOBAaPH B OOIIEH MaMsTH.
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Postgres Pro IIpengoCTaBiIisA€T PaCIIMPEHHBIE BOSMO2KHOCTHU 1 Q)YHKHI/IOHEIHBHOCT]:, IIO3TOMY IIPEOBABIIAET
6osee cTporue Tpe6OBaHI/IH, OTrPAHUYHUBAIOIIHE MHO2KECTBO IIOOOEPXKHNUBAEMEIX OIIE€PALIMOHHBIX CUCTEM.

BazkHO

Postgres Pro Standard paGoTtaeT Ha BCEX OCHOBHBIX OIlEPAIMOHHEIX cucTeMax Linux. JItoOwie ymo-
MuHaHusa Windows unm Opyroul onepalnyuoHHON CUCTEMEI, OTJIMYHOM OT Linux, B 3TOM JOKyMeHTa-
vy HempuMeHUMEI K Postgres Pro.

Brimycku Postgres Pro Standard cmemyioT 3a BeIycKaMu PostgreSQL, XoTsI MHOTOA MOTYT BHIITYC-
KaThca damie. CxeMa BepcuoHmpoBaHUs Postgres Pro Standard ocHoBaHa Ha cxeMe BEpCHUOHMPOBAHUSA
PostgreSQL u BKII04YaeT OOIOIHUTEIILHYIO HTUGPY.

3. KpaTtkaa ucrtropusa PostgreSQL

OOBEeKTHO-PEeJISAIIMOHHAs CUCTeMa yIpaBileHus 0a3aMu OJaHHBIX, UMeHyeMasi ceromus PostgreSQL, mpo-
u3orina ot nakera POSTGRES, manucansoro B bepknu, Kanudopuuiickom yHuBepcuteTe. ITocne mecsi-
Tunetud paspaborku PostgreSQL cram camoi pa3BuToit CYB]l ¢ OTKPHITEIM UCXOTHEIM KOTOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rmaBnsieMblil mpodeccopoM Maiikinom CToyHOpeHKepoM, CIIOHCUPOBAIX aTeHT-
ctBo DARPA npu Muno6opoutl CIITA, YnpaBneHue BoeHHBIX uccinemoBanuii (ARO), Hammonansubiir Ha-
yunbt ®onp (NSF) u komnanus ESL, Inc. Peanuzanuss POSTGRES Hauanmack B 1986 r. [lepBoHa4asibHbBIE
KOHIIENIIMY CUCTEeMBI ObIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHUe MMepPBOM MOMENH MaHHBIX
TMOSIBHUJIOCH B rowe87. IIpoeKT cucTeMbl MpaBuUI TorAa ObII TpencTaBieH B ston87a. CyTh M apxXUTeKTypa
MeHeaKepa XpaHuIuia ObITH paciucalsl B ston87h.

C tex mop POSTGRES npoié€n HeCKOTBKO 3TAnoB pa3BuTus. [lepBas «geMoBepcus» 3apaborasna B 1987
¥ Oblia moka3aHa B 1988 Ha koHpepenuu ACM-SIGMOD. Bepcus 1, onucanHas B ston90a, Oblia BhI-
nymleHa [Jigd HEeCKOIBbKUX BHEITHUX MOoIb30BaTenel B uioHe 1989. B oTBeT Ha KPUTHUKY IIEPBOM CUCTEMBI
mpaswun (ston89), ona O6w1a mepenenana (ston90b), u B Bepcuu 2, BeIIyIeHHOU B mioHe 1990, Gbina yxe
HOBas cucTteMma npasui. B 1991 Breimia Bepcus 3, B KOTOPOU MMOSBUIACH MOAOEPKKa Pa3/InYHBEIX MEHe-
IJKEepOB XpaHUINIIa, YIyUIIeHHBIM UCIIOJTHUTENTh 3alIPOCOB U IlepenrcaHHas cucteMa npaBui. [locneny-
IoIIKe BRITYCKH m0 Postgres95 (cM. HuzKe) B OCHOBHOM OBLIM HaIlpaBJIEHH Ha yAyYIIeHHe MOPTUPYyeMO-
CTH U HaAJIEXXKHOCTH.

POSTGRES npumeHsncs Ojsa peanu3alyui MHOXeCTBa UCCIeI0BaTeIbCKUX U IPOU3BOACTBEHHEBIX 3a1a4.
B ux yucne: cucremMa aHanu3a PUHAHCOBHLIX HAHHBIX, TAaKET MOHUTOPUHra PabOTH peaKTUBHEIX OBUTA-
Tenel, 6a3a JaHHBEIX HAOIIOMeHUN 3a acTepouamMy, 6a3a JaHHBIX MEOUIIMHCKOMN UHGOpMaIu, HeCKOJIb-
Ko reorpadpudeckux uHpopManuoHHsix cucteM. POSTGRES Takike HCHONb30Bajcd O 00ydeHUS B
HEeCKOIbKUX yHUBepcuretax. Hakonell, komnanusa Illustra Information Technologies (rmo3xe crasmas
4acThio Informix, KOTOpas ceidac puHaAjaexXuT /BM) BocIoIb30Banach KOOOM M Hallljla eMy KOMMeED-
yeckoe npuMeHeHue. B koH1e 1992 POSTGRES ctan ocuoBHoU CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
ekTa Sequoia 2000, onucaHHOTO B ston92.

B 1993 uyucno BHEIIHUX IIOIb30BaTene yaBounock. CTalo 04eBUOHO, YTO OOCIyKMBaHME KOOa U ITOMd-
IepzKKa 3aHUMAaeT CIIUIITKOM MHOT'0O BpeMEHU, ¥ ero He XBaTaeT Ha ucciaemoBaHus. [ CHUXKEHUS 3TOM
Harpy3ku npoekT POSTGRES B Bepkiu Ob11 opuiinaabHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

B 1994 Ouppu IO u IOxonnu Yen mobaBunu B POSTGRES uHTepmpeTtaTop s3bika SQL. YkKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 onyOnuKoBaH B MIHTepHeTe 1 Havall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6wt mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuncsa Ha 25%. Bnaromaps
MHOKEeCTBY BHYTPEHHUX U3MEHEHUH OH cTal ObicTpee u yonobHee. Postgres95 Bepcuu 1.0.x paboTai mpu-
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MepHO Ha 30-50% 6ricTpee POSTGRES Bepcuu 4.2 (1o Tectam Wisconsin Benchmark). [ToMmumo ucmpas-
JIEHUS OMMOOK, TPOU3OIIN CIIEOYIONINEe N3MEHEHUS:

* Ha cmeny a3viKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHad
oubnmoTreka libpq yracnemosana csoé€ ums oT PostQUEL.) TTog3anpock He TOOOeP>KUBAJIUCH A0 BHI-
xoma PostgreSQL (cM. HUXKe), XOTS UX MOXKHO OBIJIO UMHUTHPOBATh B Postgres95 ¢ momMoIbio mojik-
3oBaTeNbCcKux ¢pyHKuuY SQL. Briny 3aHOBO peann30BaHbl arperaTHile QyHKIINU. TakKe MOSABUIIACH
noagepXKa IMpenjioXeHusa GROUP BY.

e [ng nHTepaKTUBHEIX SQL-3anpocoB Oniya pa3paboTaHa HOBas IIporpamMma (psql), KoTopas UCIIOIhb-
3oBana GNU Readline. Ctapas nporpamMma monitor crana He Hy>KHa.

e TlosiBUNacCh HOBas KIIHEHTCKas OuOnuoTeka libpgtcl Onsd moamepxkku Tcl-knueHToB. [Ipumep 060-
JIOYKHY, pgtclsh, IPeOCTaBIsIi HOBbIe KoMaHawl Tcl mmst B3auMomeicTBus mporpaMm Tcl ¢ cepBepoM
Postgres95.

* BrIn ycoBeplieHCTBOBaH UHTepdec s paboTe ¢ 6onbmmMu 00 beKTaMu. EQUHCTBEHHBIM MeXaHU3-
MOM XpaHeHUs TaKWUX JaHHBIX CTalId WHBEPCUOHHBIE 00heKTH. (MHBepcruoHHas ¢atinoBas cucTemMa
Oblyia ymaneHa.)

* VpaneHa cucteMa IIPAaBUJI Ha YPOBHE 3K3EMIIJIAPOB; IIepe3alluChIBAIOIIe IIPaBUjla COXPAaHUITINUCK.

¢ C HUCXOOHBIM KOJOM CTalIM PaCIpPOCTPAHATLCSA KpaTKHe ONMNCAaHUSA BO3MOXKHOCTEN CTaHOapTHOIO
SQL, a Takxe camoro Postgres95.

e Ins coopku ucnomab3oBaicss GNU make (BMecto BSD make). KpoMe TOro, cTamio BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemomuduimposarnHoi Bepcueit GCC (OBII0 MCIIPaBeHO BEIPaBHUBAHUE
IAHHEBIX).

3. PostgreSQL

B 1996 r. cTanmo moHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIHITAHNE BpeMeHeM. MuI BRIOpasu HO-
Boe uMs, PostgreSQL, orpaxkatoiiee cBs3b Mexkay opuruHaabHeiM POSTGRES u 6ojiee mo3gHUMH Bep-
cusiMu c noppepzxkkoi SQL. B To Xe BpeMsi, Mbl IPOAOJIKUIIN HyMepaluio Bepcuii ¢ 6.0, BEpHYBIINUCH K
mocnenmoBaTelbHOCTH, HauaTol B mpoekTe bepknu POSTGRES.

w

MHorue npoponXkaloT Ha3biBaTh PostgreSQL nMmeneMm «Postgres» (Teleph yxkKe pefKo 3arjlaBHEIMU OyK-
BaMM) II0 TPAOUIIMHU UJIH OIS IPOCTOTHL. DTO Ha3BaHUE 3aKPENUIIOCh KaK IICEBAOHUM uUnu HedhopMaibHOE
o603Ha4eHUe.

B npouecce paspabotku Postgres95 oCHOBHBIMM 3ajadaMM OBIJIM IOMCK U MOHMMaHUE CYIeCTBYIOIINX
npob6mem B cepBepHoM Kome. C mepexogoMm K PostgreSQL akIleHTHI CMECTHNINCh K peanu3alluid HOBBIX
byHKIUE 1 BO3MOXKHOCTEN, XOTS paboTa MPOA0JIKAEeTCS BO BCEX HallpaBJIEHUAX.

4. CornaweHusn

Cnepyrolye CoTJIalleHusi UCIOJIB3YIOTCSI B ONMMCAHUSIX KOMaH: KBagpaTHEIe CKOOKH ([ 1 ]) oO0o3Haua-
10T HeoOsi3aTeNbHBIe YacTu. durypHnsle ckoOku ({ U }) U BepTUKaJibHas dyepTta (|) 06003Ha4YaoT BHIOOP
OIHOTO U3 IMPEeHIOKEHHBIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IIPENLIAYINUM 3JIEMEHT MOXKHO
TIOBTOPUTD.

HNHorma mns sicHocTu KoMaHasl SQL mpegBapsoTCs NpUrallleHueM =>, a KOMaHaIbl 000JI0YKY — IIPUTIa-
IIeHueM S.

ITog aOmMuHucmpamopoM 3nech OObBIYHO ITIOHUMAETCSI YeJIOBEK, OTBETCTBEHHEIN 3a YCTAaHOBKY U 3aIlyCK
cepBepa, Torfa Kak Nno/a1b3o8amesb — KTO YTOOHO, KTO MCIIOJIL3yeT UM KeJlaeT UCII0JIb30BaTh JII000M
KOMIIOHEHT cucTeMbl Postgres Pro. 3T ponu He cineayeT BOCIPUHUMATD CIIHUIIKOM Y3KO, TaK KaK B 9TOU
KHUTE HET ONMpeneléHHBIX OONYIEHNH OTHOCUTEIBHO MTPOIeAyP CUCTEMHOTO aAMUHUCTPUPOBAHMS.

5. Kak npaBusabHO cooOwmnTb 00 OLLMOKe

Ecnu BeI HatiméTe ommbOKy B Postgres Pro, madiTe HaMm 3HaTh 0 Hell. Biraromapst Bamemy oT4€Ty 00 omubke,
Postgres Pro craHet eimé 6oJjiee HafE€KHBIM, Befb [axKe IIPU CaMOM BBHICOKOM Ka4yeCTBe KOMa HeJIb3s
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TapaHTUPOBATh, YTO KaXKObIM OJI0K 1 Kaxpas pyakums Postgres Pro 6yneTt paboTaTh Be3ae U IPH JTI0OBIX
00CTOSITETBCTBAX.

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

5.1. AMarHocTtuka owunbok

IMpexkne yeM coobiiaTh 00 omnbKe, MoXKalyicTa, IPOYUTaiiTe U IepeuynuTanTe JOKyMeHTaluio u yoenu-
Techb, YTO BOOOIIle BO3MOXKHO CAejlaThb TO, YTO Bl XOTUTe. EC/U M3 JOKyMeHTalluu HEesICHO, MOXKHO 3TO
coenaTh WU HeT, ToXKalyiicTa, coo0muTe u 00 3ToM (Torga 3To ommnbKa B JOKyMeHTauuu). Ecnu BeIsic-
HSeTCs, YTO IporpaMMa AejlaeT 4YTO-TO He TaK, KaK HallCaHo B JOKYMEHTAIlUuU, 9TO ToxKe omubka. BoT
JIVITL HEKOTOPEIE IIPUMEPHI BO3MOKHBIX OMMOOK:

e TIporpaMMa 3aBepIIIaeTCs C aBAPUHHBIM CUTHAJIOM MJIH COOOIeH1reM 00 omndKe omeparnoHHON CH-
CTeMHI, YKa3hIBaloIlel Ha mpobieMy B mporpamme. (B KauyecTBe KOHTPIpUMEpPa MOXKHO IIPUBECTH
coobIieHne «HeT MecTa Ha IUCKe» — 3Ty MIPOOIeMY BB [OIXKHEI PEIIUTh CaMH.)

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

¢ IIporpaMma OpuHHUMAaeET HEOIYCTUMbBIE JaHHBIE 0e3 coobmenus 00 omubKe UK IPeayIpeRKaeHIs.
Ho momHUTE: TO, 9YTO BBl CUMTAETE HEOOIIYCTUMEIM, MBI MOXKEM CUMUTATDh IPUEMJIEMBIM PaCIIUPEHH-
€M UJIM COBMECTUMEIM C ITPUHSATON NPaKTUKOH.

* He ymaétcs ycTaHOBUTH Postgres Pro Ha moaaepRuBaeMoi mnaTdopMe, BHITIOHSASI COOTBETCTBYIO-
IIre NHCTPYKIUMN.

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

Mennentnasa paboTa UM BLICOKAs 3arpy3ka PecypcoB — 3TO He 00s3aTenbHO ommbKa. Takke MOXKeET He
OBITH OIIMOKOM KaKOe-TO HECOOTBETCTBUE CTaHmapTy SQL, eciiu TONMLKO SBHO He AeKJIapupPyeTCcsl COOT-
BETCTBHUE B JAHHOM acCIIEKTe.

5.2. YTo cooOwaThb

Coo061as o mpobieMe, mocTapaiTech U3NOKUTE BCce pakThl. B KaxagoMm oTuéTe 00 omubKe cienyeT yKa-
3aTk:

e TouHYIO IIOCJIEIOBATEILHOCTD AeHUCTBUY [JIsI BOCIIPOM3BEIEeHUS NTPOOIeMbl, HAUYMHAas C 3anyckad npo-
epammbl. OHaA MOJIKHA OBITH CAMOOOCTATOYHOM; €CJIM BEIBOI 3aBUCHUT OT HAHHHIX B TaO/IHMIIAX, TO
HEJIOCTAaTOYHO COOOIIUTEL OOUH JIUIIb SELECT, 6€3 MPeAIecTBYOIINX OIepPaTOPOB CREATE TABLE U
INSERT.

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

u yBUmeTh npobnemy. (M ybenurecs, 4To B BameM daiine ~/.psglrc HUYero HeT.) CaMbIii IPOCTOMU
cr10co6 MONMYyYUTh TAaKOU (paiiyi — BEITPY3UTH OOBABIEHUS TaONuUI U NaHHEIe, He0OXOOUMEIE IIJI CO-
3@aHUA IIOJIUTOHA, C ToMolbio pg dump, a 3aTeM fo6aBuThH MTpobieMHEIN 3anpoc. [locTapaiiTech co-
KpaTUTh pa3Mep Balllero TeCTOBOTO IIpUMepa, XO0TS 3T0 He abcooTHO Heobxonumo. Ecnu ommbka
BOCITPOM3BOMIUTCSI, Mbl HAWOEM €€ B II000M CiIydae.

Ecnu Bame npunoxKeHue UCIONIb3yeT KaKOU-TO APYror KIueHTCKuu nuTepdetic, Hanpumep PHP mo-
XKanyncra, IONbITalTeCh CBECTU OIINOKY K IMIPOOIEMHEIM 3alIpocaM.

* PesynbTaT, KOTOPHY BH nonydaeTe. Ecinu ecTh coobmienne 06 ommubKe, MokKaxkute ero. Eciu mpo-
rpaMMa 3aBepLIaeTCs OIUOKOM OMeParoOHHON CUCTEMEI, COOOIIMTE 0 Hel. Vinmu ecniu HUYEro He
MIPOUCXOIONUT, OTpa3uTe 3TO. [lake ecyu B pe3yiIbTaTe BAlller0 TECTA MPOUCXOOUT COOM IPOTPaMMEI
WJIY YTO-TO OYEBUIOHOE, MBI MOXKEM He HabmonaTh 3Toro y cebs. IIpoine Bcero 6ymeT CKOMMPOBATH
TEKCT C TEpMUHAJIA, ECJIU 9TO BO3MOIKHO.
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ITpumeuyanue

Ecnu BB ymoMuHaeTe cooliieHure 06 omubKe, moxKanyicTa, yKaxXKuTe ero B Haubosee IMOTHOM
¢dopme. Hanpumep, B psql, [yst 3TOro cHavasa BEIIOTHUTE \set VERBOSITY verbose. Ecnm
BBI ITUTHPYETE COODINeHUST U3 XKypHalla COOBITUH cepBepa, IPUCBONTE TapaMeTPy BHIIOIHEe-
Hus log error verbosity 3HaueHUe verbose, YTOOH XKypHas OblI Hanbonee MOAPOOHBIM.

ITpumeuyanue

B ciydyae KpUTHYECKUX OIMINOOK COOOIIEHNE Ha CTOPOHE KJIIMEHTA MOXKET He COepKaTh BCIO
HeoOxoguMyto nHbopMaruio. IToxkanyicTa, TakkKe U3y4YuTe KypHAJ cepBepa 0a3 HaHHBIX.

* QueHb BaXXHO OTMETHUTH, KAKOU Pe3y/IbTaT Bl OXKUAAJIHA TOTYyYUTh. [10KamyicTa, IPUBOAUTE OXKUOA-
€MBIU pe3yJIbTaT, ECJIH 3TO YMECTHO.

* Bce mapaMeTpsl KOMaHAHOM CTPOKHU U APYTHE ITapaMeTPHl 3aIyCcKa, BKITI0Yasi BCE CBSI3aHHBIE TIEpe-
MEHHBIE OKPYKEeHUS U Qaiabl KOHQUTypaluu, KOTOPhIe BEl U3MEHSIIIH.

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

* Bepcuto Postgres Pro. YTo6®I BEISCHUTh BEPCHUIO CEPBEPA, K KOTOPOMY BBl TOOKJTIOYEHBI, MOXKHO BHI-

IIOJIHUTh KOMAaHOy SELECT pgpro_version();. BonbIIMHCTBO UCIIOIHSIEMBIX IIporpaMm TaKiXKe I10[1-
OepKUBAIOT MapaMeTp —-version; KaK MUHUMYM [OJIXKHO paboTaTh postgres —-version W psgql —-—
version.

e CsepmeHus o miaatdopMe, BKI0Yasd Ha3BaHWe U BePCHIO saapa, 6ubnuoreku C, XapaKTepPUCTUKH IIPO-
eccopa, IaMsiTH U T. 1.

3. Kyaa coobwartb

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

He ortmpaBmsiite oTuéTkl 00 ommbOKax, cunenuduyHbIX O Postgres Pro, Ha ampec MOOOepzKKHU
PostgreSQL, tak kKak Postgres Pro He mommepzxuBaeTcs coobirectBoM PostgreSQL. OmHako BB MO-
&KeTe coo0IIaTh IO agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex OIIMOKAaX, CBSI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Bama ommbOKa He cCBsAg3aHa C ocobeHHocTsMu Postgres Pro, He mochtaiiTe cooOire-
HUS B CIIMCKU PACCHIIKHU [JIA II0JIb30BaTeJiel, HallpUMepP B <pgsql-sql@lists.postgresqgl.org> UK
<pgsgl-general@lists.postgresql.org>. DTH PACCHIIKKA IpegHa3HAYEHBI OJIsI OTBETOB Ha BOIIPOCHI
TI0JIb30BaTeNe, ¥ UX ITOANUCUYUKY OOBIYHO HEe XOTST IToIy4aTh coolineHus ob omubKax, 60mee TOro, OHU
BPSIT JTM UCHPABSIT UX.

Takxe, IOXKAaJIyHuCTa, He OTIPaBIISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COUCOK IIpeHa3Ha4YeH [AjIs oOCyKIOeHUs pa3pabdoTKu
PostgreSQL, u 6ymeT nydiiie, eciu coobiieHus 00 ommnbKax OyayT CyIIeCTBOBaTh OTHENbHO. MEI TepeHe-
céM o0cyxkpeHue Ballel omubKY B pgsgl-hackers, ecliu cBsi3aHHasa ¢ PostgreSQL npobiema nmotpebyeT
OOTIOTHUTEJTBHOTO PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

IloGpo nmozxkasioBaTh Ha BCTpeuy ¢ Postgres Pro. B crnenyiomux rjiaBax BBl CMOXKeTe ITOJIyYUTh 0011ee mipeq-
cTaBieHue o Postgres Pro, pensauuoHHBIX 0a3ax JaHHBIX U si3bIKe SQL, ecnu BH el1€ He 3HaKOMEBI C 9TUMU
TeMaMHu. DTOT MaTepuan OyJeT IOHATEH Aaxe TeM, KTO o6afgaeT TOIbKO OOIIMMY 3HAHUSAMU O KOMITBIO-
Tepax. Hu oneIT mporpaMMupoBaHusl, HU HABBIKM MCIIONb30BaHusd Unix-cucteM He Tpebyiorcsi. OCHOBHasS
1eab 9TOM YaCTU — IIO3HAaKOMUTH BaC Ha IPaKTHUKE C KJIIOYEBEIMU aclieKTaMu cucteMul Postgres Pro, mo-
9TOMY 3aTparuBaeMble B HeM TeMbl He OyIyT pacCMaTpPUBATHCSA MaKCUMaIbHO I'Ty0OOKO U TIOJIHO.

ITpounTaB 3TO BBeAEeHUE, BbI, BO3MOXKHO, 3aX0TUTE nepeitu K Yactu I, uToOml momyuuTk 6osee popma-
M30BaHHOE 3HaHWe s13kiKa SQL, unmum Kk YacTu [V, mocBsmeERHOM pa3paboTke mpunoxkeHui oiust Postgres
Pro. s nsyuenuss SQL MOXKHO BOCIIOIb30BaTLCS IEMOHCTPAIIMOHHOM 0a30M JaHHBIX, OMMCAaHHOU B [1pu-
noxenuu M. TeMm ke, KTO yCTaHaBIMBaeT U aIMUHUCTPUPYET CepBep CaMOCTOSTEJIBHO, ClieyeT TakxKe
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexkpne yeM BB CMOXKETe UCIOIb30BaTh Postgres Pro, BBl KOHEYHO JOJIXKHEL €70 YCTaHOBUTL. OOHAKO
BO3MOXKHO, 4TO Postgres Pro yXxke ycTaHOBIIeH y Bac, 1100 IOTOMY YTO OH BKJIIOUEH B Ballly OIlepalloH-
HYIO CUCTeMY, Tu0O0 ero yCTaHOBUJI CUCTEMHEIN agMUHUCTPaTop. ECiu 3TO Tak, 00paTUTECh K JOKYMEH-
Talluy II0 OIEePAalMOHHON CHCTEMeE UJIU K BallleMy agMUHUCTPATOPY ¥ Y3HaUTe, Kak MOJIyYUTh JOCTYI K
Postgres Pro.

Ecnu BeI ycTanaBnusaeTe Postgres Pro caMocTosiTENIBHO, BOCIONB3YUTECh MHCTPYKIIUSIMHU 10 YCTAHOBKE
(I'nmaBa 16), a 3aKOHYUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUI0. O0s3aTeIbHO TPOYUTAUTE M BHIIOJ-
HUTE yKa3aHUus 10 YCTAHOBKE COOTBETCTBYIOIINX IEPEMEHHEBIX OKPYKEHU .

Ecnu Bam agMUHUCTPATOP BBITIOIHUI YCTAHOBKY He C TapaMeTpaMU 110 YMOJTYaHUI0, BaM MOXKET IIOTpe-
0oBaThCS IIPOJENaTh HOIIOIHUTENbHYIO paboTy. Hanprumep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH Ha yaa-
JIEHHOM KOMITBIOTEPE, BaM HYKHO OyIeT yKa3aTh B IePEeMEHHOM OKPYKEHUA PGHOST MMS 3TOTO KOMITBIO-
Tepa. BeposiTHO, TakXKe IPUOETCS YCTaHOBUTE IIePEMEeHHYI0 OKPYKeHUsI PGPORT. To eCThb, €CIIU B IIEITa-
eTech 3allyCTUTh KJIMeHTCKOe IIPUJIOKEeHNe 1 OHO COO0IlaeT, YTO He MOXKeT IIOOKII0YUThECA K 6a3e gaH-
HBIX, BB IOJIZKHEI 0OPATUTHCS K BallleMy agMUHUCTPaTopy. Eciiu 5To BBl caMu, BaM ClleyeT 00paTUTHCS K
OOKYMeHTaluuu ¥ yOeoUuThCS B IPaBUIIBHOCTU HAaCTPOUKY OKpYyzKeHUs. ECIu BE He IOHSIN, O Y4EM 3[€eCh
UOET pedb, IeperauTe K CIenyIoIeMy pa3meiny.

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.

¢ KnneHTCKOe IPUI0XKEHUE IOIb30BATENSI, XKealolllee BHIIONHATE oepaluu B 6a3e maHHBIX. Kou-
€HTCKME IIPUI0KEHUST MOT'YT OBITh OUeHb Pa3HOOOPA3HBIMIU: 3TO MOXKET OBITh TEKCTOBAS YTUIUTA,
rpadudeckoe IPUIOKEeHNe, BeO-cepBep, UCIONIb3YIomuil 6a3y maHHBIX A1 0ToOpa>keHus BeO-cTpa-
HUII, UK CIIeIIaIn3UPOBAHHBIA UHCTPYMEHT O obcnyxuBauus BIl. HeKoTophle KITMEHTCKUE IIPHU-
JIOJKEHUS TIOCTaBJISIOTCSA B cocTaBe nucTpubyTuBa Postgres Pro, ogHako GOBITMHCTBO CO37AIOT CTO-
POHHUE pPa3pabOTUYUKH.

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 MmoxkeT 00CTyK1BaTh OOHOBPEMEHHO HECKOJILKO MOOKTIOYEeHU N KITUeHTOB. [IJ15 3To-
TO OH 3allyCKaeT («IIopoXkKaaeT») OTAEJIbHBIN NPOILEeCC OJId KaXKOoro IMOoOKJIoYeHnsa. MOXKHO cKa3aTh, UYTO
KJIMEHT U CePBEPHLIH IIpoIecc oOIaloTCsA, He 3aTparuBasi TJIaBHEIM IIPOIECC postgres. TakuM oOpas3om,
TJIaBHHIM CEPBEPHEHIM ITPOIleCC Bcerma paboTaeT M OXKHUOAET MOOKIIIOUEeHUs KIMEeHTOB, IPUHUMAS KOTO-
phle, OH OpraHU3yeT B3aUMOAEUCTBUE KIIMEHTa U OTHOENbHOTO CEPBEPHOrO Ipoilecca. (KoHeYHO BCE 3TO
TIPOUCXOOUT He3aMeTHO [JIs II0Jb30BaTeJIsI, a 9Ta CXeMa pacCMaTpUBaeTCs 3MeCh TOJIBKO AJIS ITOHUMa-
HUS.)

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

ITepBoe, Kak MOXKHO ITPOBEPUTH, ECTH JIU Y BaC AOCTYII K cepBepy 0a3 JaHHBIX, — 9TO IIONBITATHCS CO30aTh
0a3y manHbIX. PaboTarommii cepep Postgres Pro MoxeT ynpaBisiTh MHOKECTBOM 0a3 aHHBIX, YTO I03-
BOJISIET CO3[aBaTh OTHENbHBIE 0a3kl JaHHBIX AJIST PA3HBIX ITPOEKTOB U MOJIh30BaTEIIEH.

Bo3MOKHO, Balll afMUHHUCTPATOP yKe co3pmast 0a3y HaHHEIX OJIS Bac. B 3TOM ciiydae BE MOXKETE IIPOILy-
CTUTB 9TOT 3TAll ¥ IEPEUTH K CIIEAYIOIMEMY Pa3meny.

151 co3maHust 0a3bl MAaHHLIX, B 3TOM IIPUMEpPe Ha3BaHHOM mydb, BEIIIOJHUTE CIIEOYIOITYI0 KOMaH/IY:
$ createdb mydb

Ecnu BHI He yBUOUTE HUKAKHX COOOIIEHUM, 3HAYUT Oepalus Obljia BEIIIOTHEHA YCIEITHO U ITPOOOIzKeHHe
9TOr0 pasfesia MOXKHO IPOIYCTHUTE.

Ecnu BuI BUOUTE C006].T.IeHI/Ie THUIIA:
createdb: command not found

3HauuT Postgres Pro He GBI yCTaHOBIEH IIpaBUibHO. JINO0O OH He yCTaHOBJIEH BOOOIIe, 100 B IIyTh II0-
HUCKa KOMaH[, 000JIOYKY He BKIIIOYEH ero KaTanor. ITonpoOyiiTe BEI3BaTh Ty Ke KOMaHOy, yKa3as abco-
JIIOTHHIYA Iy Th:

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

Y Bac 9TOT OyTh MOXKET OBITh OPYTUM. CBSIKUTECH C BalllMM afMUHHUCTPATOPOM UJIM IIPOBEPHLTE, KaK OBIJIN
BBITIOJTHEHHBI MHCTPYKIIMHU 10 YCTAHOBKE, YTOOHI MCIIPABUTh CUTYALIMIO.

Emeé oquH BO3MOXKHEIN OTBET:

createdb: ommbka: He yImaloCh MOOKIOYUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH ODeHCTBHUTENbHO paboTaeT IOKalbHO KU IPHHUMAET

COeIHHEeHHd uYepe3 BTOT COKeT?

9To 03HAYAaeT, YTO cepBep He paboTaeT UIH createdb He MOXKET K HeMY ITOOKIIOUUTLCA. M B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE MU 00paTUTECh K aAMUHHUCTPATOPY.

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

createdb: omubxa: He ymanoCh HOOKIOUHUTLCH K cepBepy uepes coxer"/
tmp/.s.PGSQL.5432":BAXHO: pounb "joe" He cCymecTByeT

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyuTtaute ['masy 20,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITONH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: ommbka: cospmaTb 6as3y OaHHBIX He yIOaloCh:
OIIMBKA : HeT IpaB Ha co3daHue 6as3bl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTensiM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HE0OXOOMMO COOTBETCTBYIOIIlee pa3permieHue. B aToM ciydae
ob6paTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bul ycTaHaBinuBanu Postgres Pro camu, To Ojist menei 3To-
TO BBEJIEHUS Bhl HOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomiero cepsep BII. !

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O
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BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

$ createdb
Ecnu BeI 60JIbIlIE HE XOTUTE MCIIOJIL30BaTh Ballly 0a3y mMaHHLIX, B MOXKETe yaanuTh e€. Hampumep, ec-

M BHI Bragejien (co3maTenb) 6a3bl JAHHBIX mydb, BBl MOXKETE YHUYTOXKUTH €€, BBIIOJIHUB CJIEOYIOIIYIO
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 TeEpMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO UHTEP-
aKTHBHO BBOIOUTH, PE€aKTHUPOBATh M BHIIOIHATE KOMaHOL SQL.

e Hcnomnb3ys CyIllecTBYyIOUMe rpadruyecKrue UHCTPYMEHTH], HanpuMep, pgAdmin unu opucHBIN nakeT
c moxpmepzxkkot ODBC unu JDBC, T03BONSIONINIY CO30aBaTh U YIPABIIATh 0a30¥ MaHHBIX. ITH BO3-
MOXKHOCTH 37IeCh He pacCMaTpPUBAIOTCH.

e HamwmcaB coGCTBEHHOE ITPUIIOKEHUE, UCIIONb3YysI OJUH U3 MHOXKECTBA HOCTYITHHIX SI3BIKOBBIX HHTEP-
deiicos. [ToopobHee 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 ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHM MoJjib3oBaTensa. O6 9ToM yxkKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3felle, IIOCBIIIEHHOM KOMaHIe createdb.
B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (15.12.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

YTo moKa3kIBaEeT, YTO BEHL SIBJISIETECH CYIEePIIOJIb30BaTeIeM, U TaK CKopee BCero OyneT, eCJIii BBl yCTaHaB-
nMBanu 9K3eMIisap Postgres Pro camu. B aToM ciydyae Ha Bac He OyOyT PacIpPOCTPAHSITHLCSI HUKaAKHE
OrpaHUYEHUS OOCTyIa, HO OIS Ilefled JaHHOI'O BBeJeHUs 3TO He BaXKHO.

Ecnu BB CTONIKHYJIUCH C TTPO0JIeMaMH ITPH 3aIlyCKe psgl, BEPHUTECH K IPedbIayIieMy pasmeny. KomaHmsr
createdb M psql IMOOKITIOYAIOTCS K CEPBEPy OOMHAKOBO, TaK YTO €C/Ix IIepBas paboTaeT, mojaxKHa pabo-
TaTh U BTOPAs.

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

mydb=> SELECT pgpro_version();

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

PostgresPro 15.12.1 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 sIBA0TCs 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 psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEAUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTH psql JOKYMEHTHPOBAHHI B CIpaBKe Ps(l. B 3ToM pyKoBOICTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTHY SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YIOOHOM ClIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B sTo1i rmaBe paccMaTpuBaeTcs Ucnonab3oBanue SQL Oy BEIIOIHEHU IPOCTHIX onlepanuii. OHa Ipu3Ba-
Ha TOJIBKO IO3HAKOMUTH Bac ¢ SQL, HO HU B Koell Mepe He IPeTeHAYET Ha UCUYepIbIBalllee pyKOBOLACTBO.
ITpo SQL manmcaro MHOXKeCTBO KHUTI, BKIodasa melt93 u date97. Ilpu sToM cnemyeT y4UTHIBATh, UTO
HEKOTOpHIe BO3MOXKHOCTH sI3bIKa Postgres Pro sBnsi0TCS pacmupeHusiMu cTaHOapTa.

B crenymomux mpuMepax MH IIpedrnojaraeM, YTO BEl co3fany 6a3y HaHHBIX mydb, KaK OIMHMCAHO B IPEIbI-
OyIIeH riaBe, ¥ CMOTJIM 3allyCTUTh psql.

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeMaTUYECKH TOUHOoe 0003HaYeHue mabiulbl. XpaHeHHe TaHHBIX B TaOIHIIaX TaK pacopocTpaHe-
HO CEerofHs, YTO 9TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHUaHTOM, XOTSI €CTh MHOXKECTBO OPYTUX CIIOCOOO0OB
opraHu3anuu 6a3 maHHBIX. Hampumep, dainsl u Kataaoru B Unix-momoOHBIX OIEPalMOHHBIX CUCTEMax
00pa3yioT nepapxuiecKyro 6a3y JaHHBIX, a CETOIHS aKTUBHO Pa3BUBAIOTCS 0O BEKTHO-OPUEHTUPOBAHHEBIE
0a3bl MaHHBIX.

JItobas Tabnulla mpencTasiisgeT co00M UMeHOBaHHLIM Habop cmpok. Bce cTpoky TabIUILEI MMEIOT OOUHa-
KOBBIM HabOp MMEHOBAHHBIX CMO016U,08, TPU 3TOM KaXKA0OMY CTOJIOLY Ha3HAYAETCs ONPENESIEHHBINA THUII
OaHHBIX. XOTsI MOPSIIOK CTOIOIIOB BO BCEX CTPOKaxX (MKCUPOBAH, BA’KHO MOMHUTH, YTOo SQL He rapaHTu-
PyeT Kakou-mmubo MOPSA0OK CTPOK B Tabulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH IIPHU BRIBOZE).

Tabnuiel 06beIUHSAIOTCS B 623kl JaHHEIX, a HAOop 6a3 MaHHEBIX, YIPaABISEeMBIH OTHUM 3K3EMIIISIPOM Cep-
Bepa Postgres Pro, o6pa3syet ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiiuB BCe€ UMEHa CTOJIGI_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MHHHMMallbHAad TeMIepaTypa IOHI
temp_hi int, —— MakCHMalbHad TeMIepaTypa IOHI
prcp real, —— YPOBEHBb 0OCanxoB

date date

)i

Bech 5TOT TEKCT MOXKHO BBECTHU B psql BMECTe C CUMBOJIaMH IIepeBoda CTPOK. psgl IMIOHUMAET, 4YTO KO-
MaHOa IIPpOoOOoJIZKaeTCs 0O TOYKH C 3arsiTou.

B komanmax SQL M0OKHO CBOOOTHO MCIIOIE30BaTh IPOOEIbHBIE CUMBOJIHI (IIpOOEbl, TAOYISIIUN U IIepe-
BOABI CTPOK). DTO 3HAYHT, YTO BEI MOXKETE BBECTH KOMAHIY, BEIPOBHSB €€ MO-IPYTrOMY UJIH JaXKe YMECTHUB
B OOHOM cTpoKe. [IBa MuHyca («—-») 0003HaYarOT HayaJjio KOMMeHTapus. BCcé, 4To UAET 3a HUMHU 10 KOHIIa
CTpPOKU, urHopupyetrcsa. SQL He 4yBCTBUTEJIEH K PETUCTPY B KJIIOYEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCKII0YEeHNEM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B JTaHHOM CJIy4dae 3TO HEe Tak).

varchar (80) oIpenessaeT TUN JaHHBIX, OOIIyCKaIOIIUY XpaHeHUE ITPON3BOIbHBIX CUMBOJIbHBEIX CTPOK OJIN-
HOM 00 80 CUMBOJIOB. int — OOBIYHLIN ITEJIOYNCIEHHEIH THII. real — THII IJIS XPaHEHUS YHUCEJI C IIJIaBalo-
el TOYKOM OMMHAPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbelr Tuila date TaKXKe Ha3bIBAETCHA date.
910 MoxKeT OBITh yOOOHO UIKM BBOOUTH B 3a0/1yKIeHNe — KaK II0CMOTPETh.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUITHI SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp M interval, a TaKXKe OPyrue YHUBePCAJIbHBIE TUIIB U OoraTelf Ha-
60op reomeTpudeckux TUOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Ha0op coOCTBEH-
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HBIX TUIIOB maHHBEIX. Kak crmencTBue, mMMeHa TUIIOB He SBIISIIOTCS KJTIOUEBBIMU CJIOBAMY B AaHHOW 3aIIUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mJist peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOa M X reorpauiecKoe I0JI0KEeHHe:

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

)i

3mech point — IpuMep clienupUUIeCcKOro Tula gaHHbX Postgres Pro.

Haxkowner, ciaenyeT CKa3adTh, 4YTO €CJIM BaM Oosblille He HY2KHa Kakasi-nmubo Tabuila, Ui BE XOTUTE Iiepe-
co3maTh eé II0-OPyroMy, BBl MO2XKeTe YOAJIUTh eé, UCIIONIB3y4d CIIEeOYIOIIYI0O KOMaHOy:

DROP TABLE wmMdg_TabaHIEL;

2.4. LobaBneHue CTpPOK B Tabnuuy

7151 moGaBIeHusT CTPOK B TAOJIMILY MCIIOIB3YETCS OIIepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeTbTe, UTO [JI BCEX TUIOB NAaHHHBIX NPUMEHSIOTCS JOBOJIBHO O4YeBUIOHBEIE popMaThl. KOHCTAHTHI, 3a
UCKITIOUYEHWEM TPOCTHIX YHCJIOBHIX 3HAYEHMUM, OOBIYHO 3aKJ/II0YAalOTCS B alloCTPO(dHI ('), KaK B JaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUeHb I'MOO0K U IIPUHUMAaeT pa3Hble GopMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPUuaepzKUBaATLCS IIPOCTOT0 M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA MTaphkl KOOPAUHAT, HATIPUMEP TaKUM 00pa30oM:

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

I[Toka3aHHBIN 3[IeCh CUHTAKCHC Tpe6yeT, 4yTOOBI BEI 3aIIOMHMJIN IIOPAO0K CTOHGI_IOB. MOXKHO TakKxKe Ipu-
MEHUTH aJIbTEPHATUBHYIO 3allUCh, II€PEYUCIIUB CTOJ'I6I_IBI SABHO:

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

Br1 MmoxkeTe IIePevYucCiIuTh CTOJ'I6L[bI B OPYI'OM IMOPsAOKeE, €CJIX 2KeJjlaeTe OIIYyCTHUThL HEKOTOPEIE U3 HUX, Ha-
IpUMeEP, eCIU YPOBEHL 0CaAKOB (CTOJIOEl] Prcp) HEM3BECTEH:

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

MHOFI/Ie pa3pa60T111/1K1/1 Hpe,'E[l'IO‘-II/ITaIOT SBHO nepeqncns{TL CTOJ'I6]_[BI, a He I10J1IaraTbCda Ha UX HOpHHOK B
Tabnuiie.

IMoxamnyicTa, BBeOUTE BCe IT0OKa3aHHbBIE BHIIIIE KOMAHIE, YTOOBI Y BaCc OBLIN MaHHBIE, C KOTOPEIMU MOXKHO
OymeT paboTaTh mablle.

BuI Takke MoOXKeTe 3arpy3uTh OOIbIION 00BEM HAHHEBIX U3 OOBIYHBEIX TEKCTOBHIX (DaiioB, IPUMEHUB KO-
MaHAOy COPY. OObIYHO 3TO OymeT OGBICTpPee, TaK KaK KOMaHfaa COPY ONTHUMH3UPOBaHA [JII TAaKOTO IIpUMe-
HEHUS, XOTS U MeHee TubOKa, ueM INSERT. Hampumep, €€ MOKHO UCIIOIb30BaTh TakK:

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

37ech TTOApa3yMeBaeTCs, YTO MaHHBIM (ail JOCTyIeH Ha KOMITbIoTepe, TAe paboTaeT CepBEePHHBIH IpO-
1lecc, a He Ha KJIMEHTe, TaK KakK yKa3aHHBIY (aiin OygeT mpoynTaH HEIIOCPEOCTBEHHO Ha cepBepe. ITo-
IpobHee 06 3TOM BBl MOXKETe y3HaTh B onucanuu komauasl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0OBI HOTYYUTh HaHHBIE U3 TAOIUITLI, HYXKHO BBIIOJIHUTE 3anpoc. [ 3Toro mpemgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILKUX YacTel: BLIOOPKHU (B KOTOPOI MEePEeYUCIITIOTCS CTOIOITLI, KO-
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TOPBIE MOJIKHEI OBITh IOJIyYeHBI), CIIMCKa TaOmuIl (B HEM IMepPedUuCIITIOTCS TaOIUIlbl, 13 KOTOPHIX OyOyT
TMONTy4YeHbl JaHHEIE) ¥ Heo0s3aTeJIbHOTO YCIOBHUS (OIIpemessiomero orpanudenus). Haopumep, 4TOOH
TIOJTYYUTDb BCE CTPOKM TAOUIIE weather, BBEOUTE:

SELECT * FROM weather;

1
3)1er * — 39TO KpaTKoe 0003HauYeH1e «BCex CTOJ'I6LIOB>>. Takum 06pa30M, 3TO PAaBHOCHUIJIBHO 3aIIMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbrare DOIKHO MOITYIUTHCS:

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

B cniucke BI:IGOpKI/I BBl MO2KE€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LH:I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HaIluCaThb:

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

U nonmy4uuts B pe3yibrare:

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

OOpaTuTe BHUMaHUE, KaK IIPeIoKeHre AS IT03BOJIIeT IepernMeH0BaTh BRIXOOHOM cTomnbelr. (CaMo CJI0BO
AS MOKHO OITYCKaTh.)

3anpoc MOKHO [OIOJIHUTH «yCJIOBUEM>», 0o0aBUB IIpepjiokKeHne WHERE, orpaHUYUBalolniee MHOKECTBO
BO3BpalllaeMbIX CTPOK. B npennoxkeHnu WHERE YKa3bIBA€TCS JIOTMYECKOE BEIpaXkKeHue (IpoBepKa UCTHUH-
HOCTH), KOTOPOE CIIYyKUT (GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3hIBalOTCS TOJIBKO T€ CTPOKH, [JII KOTOPHIX
9TO BhIpaXKeHUE UCTUHHO. B 3TOM BHIpaXXeHUU MOTYT IIPUCYTCTBOBAThH OOLIYHEIE JIOTMUECKUE OIllepaTo-
pPHL (AND, OR ¥ NOT). Hampumep, ciegyomuil 3ampoc MoKaxeT, Kakas noropga 6suia B CaH-OpaHIMCKO B
OOXKIJIVBEIE OHU:

SELECT * FROM weather

WHERE city = 'San Francisco' AND prcp > 0.0;
Pesynbrart:
city | temp_lo | temp_hi | prcp | date
——————————————— et s it St
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BBl MOKeTE TTONTYyYUTh PE3YIIBTATH 3apoca B ONIPeAeIEHHOM MOPSIOKE:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— et ettt E e e
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

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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B atom IIpuMepe MmopsAgokK COPTUPOBKHU onpe,uenéH He IIOJIHOCTEBIO, IIO3TOMY BEHI MO2XKeETe ITOJIYYUTh CTPO-
KH CaH-(DpaHHI/ICKO B JII000M IIOpAIOKe. Ho BEI Bcerpa IIOJIY4YHUTEe PEe3yJIbTarT, IMOKa3aHHLIM BHIIIE, €CITHU
HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BBl MoxkeTe yOpaTh AyOIUPYIOIIHMecs CTPOKK U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3pech mOpSIAOK CTPOK TaKzKe MOXKET BapbUPOBAThHCSA. UYTOOHI mOJIydaTh HEU3MEHHEBIE PEe3yIbTaTHl, CO-
eOUHUTE IPEemIoKeHUsI DISTINCT U ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuuy

Ilo 3ToTO BCE HAIIM 3aIlPOCHl 0Opalaaruch TOIBKO K omHOM Tabnuiie. OgHaAKO 3aIllpoOCH MOTYT TaKxXkKe 00-
palaThCsa cpa3y K HEeCKONbLKUM TabmuilaM uiay oOpaliaThcs K TOM JKe TabJuile TakK, YTO OJHOBPEMEH-
HO OymyT oOpabaThIBaThbCsI Pa3HBEIe HAOOPHEL €€ CTPOK. 3ampoch], oOpallamIilnecs K pa3HbIM Tabmuiam
(1M HEeCKOJILKUM 9K3eMIIIsipaM OOHOM TabsuIlkl), Ha3kBaloTcsa coeduHeHusamu (JOIN). Takue 3ampock
copiepzKaT BeIpaXkeHHUe, YKa3bIiBalollee, KakKue CTPOKKU OOHOM TalJuIlEl HYKHO 00BEeIUHUTE CO CTPOKaAMU
opyro# tabmuikl. Hampumep, 4ToOB BEPHYTH BCE ITOTOAHBIE COOBITHS BMECTE C KOOPAUHATaMM COOTBET-
CTBYIOIIUX TOPOMOB, 6a3a MaHHEIX JOJIXKHA CPAaBHUTH CTOIOEI] city KaXkIol CTPOKK TaGIUIEl weather CO
CTOJ'I6L§OM name BCeX CTPOK TalJIMIEI cities U BEIOPATDH Iaphl CTPOK, OJIST KOTOPHIX 3TH 3HAYEHHUS COBIIA-
OarT. © DTO MOXKHO CHeNaTh C IIOMOIIBLI0 CIeOYyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp| date \ name | location
—————————————— -ttt
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 BHUMAHMWE Ha OBE 0COOEHHOCTH IIOJIYYE€HHEBIX TaHHBIX:

* B pesyneTaTe HET CTPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 9TO B Tabiuile
cities HET CTPOKU [JIs JAHHOT'O TOPOIa, a IIPU COeOUHEHUU BCe CTPOKU TaOJULE weather, OJIS KO-
TOPHIX He HAIlJIOCh COOTBETCTBHE, ONIYCKAIOTCS. BCKOpe MBI YBUAMM, KakK 9TO MOXKHO UCIPaBUTh.

* Ha3zBaHue ropoga okasajaocCh B IBYX CTOIOLIAX. ITO IPABUJILHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
TabIuI weather U cities ObIIM 00BbEeOUHEHEBI. XOTS Ha IIPAKTHUKE 3TO HeXKejaTeJIbHO, II03TOMY JIyd-
IlIe IePEeYUCIUTDb HyKHBIE CTOJIOILI SBHO, a He UCIIOIb30BaTh *:

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

Tak Kak BCe CTOJIOIBEI HMEIOT pa3Hble MMeHa, aHaJIM3aTop 3allpoca aBTOMATHYECKH IIOHMMAaeT, K KaKoi
Tabnuile oHu OTHOCATCSA. Eciu OB mMeHa CTONIOLOB B ABYX TaOIHIIaX MOBTOPSJIMChH, BAM IIPHUIIIOCEH OB
00Nno/HUMb UMeHa CTOJIO0B, KOHKPETU3UPYS, YTO UMEHHO BLI UMEJIH B BUMOY:

’B "HekoToprix CYB]I, BKioyas crapele Bepcuu Postgres Pro, peanu3anuus npemyioxeHus DISTINCT aBTOMaTHYECKHU YIOPSIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
06aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
9TO0 He COBCeM TOYHAs Mofeb. OGBIYHO COeIMHEHUS BHIIONIHSIOTCS 3 PeKTHBHEe (CPaBHUBAIOTCS He BCe BO3MOXKHEIE ITaPHl CTPOK), HO 3TO CKPHITO OT IIOJIb30BATEIIS.
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SELECT weather.city, weather.temp_lo, weather.temp_hi,
weather.prcp, weather.date, cities.location
FROM weather JOIN cities ON weather.city = cities.name;

Bo00111e XOPOIITNM CTHUIIEM CUUTAETCS YKAa3LIBATh IOIHEIE UMEeHAa CTOJIOI0B B 3alIPOCe COeNUHEHUST, YTOOR
3ampoc He ITOJIOMAaJICs, eCJIM M032Ke B TaOIuIbl OyoyT J0OaBIeHEl CTONOIIB C IOBTOPSIOITUMUCS UMEHAMU.

3anpocm COeIUuHEHNSs, KOTOPBIE€ BEI BUOEJINM OO 3TOI'0, MOZKHO TaKXKe 3allCaTh B APYI'OM BHUIIE:

SELECT *
FROM weather, cities
WHERE city = name;

OTOT CUHTAKCHUC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, IpUHATOT0 B SQL-92. TabmuIlLl IIPOCTO IePeYnCIIs-
I0TCs B IIPEJIOZKEHUH FROM, a BEIpaXKeHHue CPpaBHEHUA HOG&BJ’IHGTCH B IIpenyiokeHnue WHERE. PGSYHBTBTBI,
mojy4aeMble C MCIIOIb30BaHMEM CTApPOro HESIBHOTO CHMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHUca JOIN/ON,
OyoyT ommHakKoBHIMU. OOHAKO, YHUTas 3alpocC, IMOHSTDH SBHBIM CUHTAKCHUC MPOIIE: YCI0BHUE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOTO KIII0UEBOr0 CJI0Ba, a PaHbIlle 5TO yCJIOBUE BKIIIOYAJIOCh B IpPEnJo-
JKeHUe WHERE Hapsay C OPYTUMHU YCIOBUSMU.

Cetiuac MBI BEISICHHM, KaK BEPHYTh 3alKCH O IIOTOfie B ropoae Xelyopn. MBI XOTUM, YTOOHI 3aIIpOC IPO-
CKaHUPOBaJI TabIUIy weather ¥ OJIsT KaXXOOW €€ CTPOKHU HAIIIEN COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Eciim XKe Takas CcTpoka He OymeT HaWaeHa, MBI XOTUM, YTOOBI BMECTO 3HAYEHUH CTOJIOIIOB U3
TAOIUITEI cities OBIIM MOOCTABJIEHEl «IIyCThIe 3HAUEHMSI». 3aIIPOCHl TAKOTO THIIA HA3LIBAIOTCS BHEWIHU-
Mu coeduHeHusamu. (CoemuHeHMs, KOTOPEIE MBI BUIEIN OO 9TOT0, HA3LEIBAIOTCS BHYMPEHHUMU.) DTa KO-
MaHpa OyHeT BREITJISAOETHb TaK:

SELECT *
FROM weather LEFT OUTER JOIN cities ON weather.city = cities.name;
city temp_lo temp_hi prcp date name location
——————————————— T s e et
Hayward \ 37 | 54 | | 1994-11-29 |
San Francisco | 46 | 50 | 0.25 | 1994-11-27 | San Francisco | (-194,53)
San Francisco | 43 | 57 | 0 | 1994-11-29 | San Francisco | (-194,53)

(3 rows)

OTOT 3amPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUEeM, IOTOMY YTO U3 TaOGJIMIILI B JIEBOM YacTH OIle-
paTtopa OymyT BHIOpaHBI BCE CTPOKH, a M3 TAOMUITHI CIIpaBa TOJIBKO Te, KOTOPHIE yOalI0Ch COIIOCTABUTH
KakKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BEIBOZE CTPOK JIEBOM TAOIMIIHI, OJIT KOTOPHIX HE yIarIoCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIUIIBI IOACTABIIAIOTCS MycThie 3HavyeHuss (NULL).

Vopaxuaenue: CyllnecTBYIOT TaKxKe IIpaBhle BHEITHNE COeOUHEHUS U ITONMHLIe BHEIITHNE COeqUHEeHUS.
IMomrpoOyiiTe BEISICHUTD, YTO OHHU COOO¥ IIPEeaCTaBsIOT.

B coeguHeHUM MBI TaKKe MOXKEM 3aMKHYTb TaOIuIly Ha ceOsi. DTO Ha3bkIBAeTCSI 3AMKHYMbIM COeOUHEHU-
em. Hanipumep, npencTaBbTe, UYTO MBI XOTUM HAalTU BCe 3allMCH IIOT0[IbI, B KOTOPEIX TEMIIEpATypa JIEKUT B
Iuaria3oHe TeMIlepaTyp APYTrux 3amnucei. [ 9TOro Mbl AOJIXKHEI CPAaBHUTH CTOJIOIE temp_lo M temp_hi
KaXIOo¥ CTPOKU TaOMUIIEI weather CO CTONOIIAMM temp_lo M temp_hi Apyroro HaGopa CTPOK weather.
9TO MOXKHO CHOENIaTh C IIOMOIIbIO cienymomero 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 wl JOIN weather w2
ON wl.temp_lo < w2.temp_lo AND wl.temp_hi > w2.temp_hi;

city | low | high | city | low | high
——————————————— s E e ittt SR
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

10
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3mech MHI BBEJTM HOBBIE 0003HaYeHUsT TabmuIilel weather: W1 1 W2, 9TOGB MOZKHO OBLIIO PA3JIMYUTD JIEBYIO
¥ IIPABYI0 CTOPOHEI COEIMHEHNSA. BBl MOXKETe UCII0JIb30BaTh MOO0OHEIE TICEBIOHUMEI ¥ B APYTHUX 3aIIpocax
OJIs1 COKPAIIEeHUS:

SELECT *
FROM weather w JOIN cities ¢ ON w.city = c.name;

Brl GymeTe BCTpedaTh COKpAIIEHUS TAKOT'0 POZa LOBOJIBHO HaCTO.

2.7. ArperaTtHblie (PYHKLUMN

Kak GOoNbUIMHCTBO OAPYTUX CEPBEPOB PEISIIUOHHBEIX 0a3 maHHBIX, Postgres Pro mommepzkKuBaeT azpez2am-
Hble pyHKUuUU. ArperaTHasi QYHKIIMS BBIYUCISET €OWHCTBEHHOE 3HaudyeHue, oOpadaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHbie QyHKIIMH, BEIYUCISIONINE: count (KOJIHMYECTBO), sum (CYMMY), avg
(cpemHee), max (MaKCUMyM) ¥ min (MUHEMYM) [Jji HaOOpa CTPOK.

K IIPpUMeEpPY, MBI MOXKEM HauTu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX MHEBHBIX TEMIIE€PATYP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Eciu MBI XOTMM y3HATh, B KAKOM ropofe (MiIx ropogax) Habmomanack 9Ta TeMIiIepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyo (QyHKIINIO max HEMb35 MCIIOJIh30BAaTh B MPENIOKEHUN
WHERE. (3TO orpaHuYeHne 00BSICHAETCS TEM, UTO IIPEAJIOKEHNE WHERE OOJIZKHO OIIPEHNENIUTh, OIS KaKUX
CTPOK BBIYHCJISITh QrperaTHyio QyHKINIO, TaK YTO OHO, OUEBHUIHO, HOJIZKHO BEIYUCIISITHCS OO0 arperaTHhIX
¢dbyskumit.) OgHAKO Kak 4acTo OBIBAET, 3aIIPOC MOXKHO IEPENMCATh U MOTYyYUTh KeJIaeMbIM Pe3yJbTarT,
IIPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B IOPSOKE — II0A3AIIPOC BHIIOTHSIETCS OTOEIBHO U PEe3yIbTaT arperaTHOM (PyHKITMY BHIUHC-
JISIETCS BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOMUCXOMUT BO BHEIIIHEM 3aIIpOCe.

ArperaTHHe (lJy'HKI_II/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHUHU C IIpenjiozKeHneM GROUP BY. HaanMep, MEIL
MOZXKEeM IIOJIYIYUTHE KOJIMYEeCTBO 3aMEPOB U MaKCHUMYM MUHUMaJIbHOU THEBHOU TeMIIEPATYPHEL B pa3pe3e
TOpoOOoB:

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

city | count | max
_______________ +_______+_____
Hayward \ 1 | 37
San Francisco | 2 | 4o
(2 rows)

3mech MHI IOJTy49aeM 10 OOHOM CTPOKE [JIsd KaXKOoro ropoma. KaxKaobiil arperaTHBIM pPe3yJIbTaT BEIYMCIIS-
€TCS IO CTPOKaM TabJIUIIEl, COOTBETCTBYIOIINM OTHEIBHOMY FOPOAay. MBI MOXKeM OT(GUILTPOBATH CTPYII-
MIMPOBAHHBIE CTPOKM C ITIOMOIIBIO TPEIJI0KEeHNUST HAVING:

11
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SELECT city, count(*), max(temp_lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

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

Mu1 ImoJjiy4yaeM Te 2Ke PEe3YyJIbTAaThl, HO TOJIBKO OJId T€X IOpoaoB, I'ne BCe 3HAYEeHUs temp_lo MEHBIIE 40.
HaKOHeLI, €CJIM HaC MHTEePECYIOT TOJIBKO Iropoia, Ha3BaHUA KOTOPHIX HAYMHAIOTCA C «S», MBI MOZKEM Cae-
JIaTh:

SELECT city, count(*), max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city;

OmnepaTtop LIKE (BBIIOTHSIOIINM cpaBHEHUE 1O abIoHy) paccMaTpuBaeTcs B Pasmere 9.7.

BaxHo moHUMAaTh, KakK COOTHOCATCS arperaTHble GyHKIMU 1 SQL-ipensioxkeHus WHERE U HAVING. OCHOB-
HOe OTJINuYYe WHERE OT HAVING 3aK/I09aeTcs B TOM, UYTO WHERE CHaudajsa BEIOMpaeT CTPOKH, a 3aTeM I'PyII-
IUpyeT UX U BRIYUCIIAET arperaTHble QyHKIUY (TaKUM 00pa3oM, OHa OTOUpPAaeT CTPOKU AJI BEIUUCIIEHUS
arperaTtoB), TOTZa Kak HAVING O0TOMpaeT CTPOKM I'PYIII II0C/ie TPYIIINPOBKY U BEIUMCIIEHUS arperaTHhIX
¢dyukuuii. Kak crnencrTsue, IpenioxkeHne WHERE He OOJIZKHO COOepzKaTh arperaTHHIX (GYHKIIUN; He uMe-
€T CMHBICJIa MCIIOJIb30BaTh arperaTuble QYHKIIUY IS ONIPefeIeHUs CTPOK [Ji BEHIUUCJIEHUS aTrperaTHHIX
dyukui. [IpennoxkeHue HAVING, HAlIPOTUB, BCeTrla CONEPKUT arperaTHile ¢yHKuuu. (CTPOro roBops,
BRI MOJKETE HANIKCATh IPENJIOKEeHNE HAVING, He UCIIOJIB3Ys arperaThl, HO 9TO PeJKo ObIBaeT moie3Ho. To
JKe caMoe ycnoBue MoxkeT paboraTk 60siee 3(pHeKTUBHO Ha CTaguU WHERE.)

B InmpegergyiieM nmpuMepe Mbl CMOT' I IIDUMEHUTD (bI/IJ'IBTp II0 Ha3BaHHIO ropoJa B MPeajoXXeHun WHERE,
TaK KaK Ha3BaHUSA HE HY2KHO arperupoBaTh. Takou (bI/IJ'IBTp Sq)(I)GKTI/IBHee, YeM OOIIOJTHUTEeJIbHOe OTPaHu-
YeHune HAVING, IIOTOMY YTO C HUM He ITPUXOOUTCA I'PYIIIIUPOBATE U BEIYUCIIATE arperaTsl OJIsd BCEX CTPOK,
He YOOBJIETBOPAIOIINX YCIIOBUIO WHERE.

Emé oguH crnoco6 BeIOpaATh CTPOKM, KOTOPBIE BXOOST B COCTABHEIE BEIUMCJIEHHS, — 3TO MCIIOJIL30BaTh
IpenoX)eHue FILTER, KOTOPOe YKa3bIBaeTCsI [JIsI KaXKOOM arperaTHoN (QYHKIINH:

SELECT city, count(*) FILTER (WHERE temp_lo < 45), max(temp_lo)
FROM weather
GROUP BY city;

city | count | max
_______________ +_______+_____
Hayward \ 1 37
San Francisco | 1 | 46
(2 rows)

IMpemmoxkenne FILTER OYEHb IIOX0XKE Ha WHERE, 3a MCKJIIOUEHWEM TOT'0, YTO OTOPACHIBAIOTCS BXOIHHIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoil (GyYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas
(GyHKIUSA count IMOOCYUTHIBAET TOJIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHas QPyHKIUSA max IO-
IpeXHeMy IIPUMEHSEeTCS KO BCeEM CTPOKaM, II03TOMY HaXxOOUT 3HadeHUe 46.

2.8. I3MeHeHue BaHHbIX

I[laHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hampumep, mpenro-
JIOKHUM, YTO BHI OOHAPYKUIK, YTO BCE 3HAUEHHSI TeMIIepaTypHl mociie 28 HOosiOps 3aBHIIIIEHH Ha [IBa I'pa-
myca. Bel MoxKeTe IOIIpPaBUTh BAlllk JaHHBIE CIIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OJaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
fffffffffffffff et e et e et e
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. YaoaneHue pgaHHbIX

CTpoKHY TakKe MOXKHO YOAJIUTh U3 TaOJIMLEI, UCIIOIL3YSI KOMAHAY DELETE. [Ipeamnoioxum, 4To Bac 60Ib-
1Ile He UHTEepecyeT noropa B Xewyopae. B aToM ciiyyae BeI MOXKeTe yOaaUuTh HEHYXKHBIE CTPOKHU U3 Tab-
JIVIITHI:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HabMIOOeHU, OTHOCAIIHECS K XeHyopay, VaaleHhl.

SELECT * FROM weather;

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

(2 rows)

OcTeperaiTech oIlepaToOpoB BUOa
DELETE FROM wuMg_TabIHIE;

Bes YKa3aHud YCIOBUA DELETE yOaJIMT 8Ce CTPOKHU OaHHOU TaGJ'[I/I]_[BI, TIOJTHOCTBIO OYHMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpeppimyiielt raBe MBI M3YUMJIM a3bl MCHoOnb30oBaHUuA SQL Onsa xpaHeHUs U 0OpabOTKM OaHHBIX B
Postgres Pro. Tenneps MBI 00Ccynum 60jiee CI0KHBIE BO3MOXKHOCTU SQL, moMoraro1ye yrrpaBiasaTh JaHHBIL-
MU U IPEeNOTBPaTUTh UX IIOTEPIO WX ITOPUy. B KOHIle I1aBhl MBI PACCMOTPUM HEKOTOPHIE pACIINpPEHUS
Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WM Pa3BUBATh UX, IO03TOMY OymeT IIOJIe3HO CHavaJjla MIPOoYnuTaTh OPEeIbIOyIIyio TiIaBy. HeKoTopsle mIpu-
MEepHI 3TOM I'JIaBhl TaKXKe MOXKHO HauTH B (¢aline advanced.sql B KaTtasnore tutorial. Kpome toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

BcnmoMHUTE 3apoCH], C KOTOPEIMHU MEL UMenu geso B Pasperne 2.6. IIpenmonoxumM, 4TO BaC UHTEPECYET
COCTaBHOM CIIMCOK M3 IIOTOOHBIX 3alliCcel M KOOPAUHAT I'OPOHOB, HO BEl HE XOTUTE KaXObI pa3 BBOOUTH
BeChb 9TOT 3ampoc. BE MoxkeTe co3maThk npedcmassieHue 1o JaHHOMY 3alpocy, pakKTudecKy NPUCBOUTH
MM 3aIIpoCy, a 3aTeM obOpaIaThCsa K HeMy KaK K OOBIYHOM Tabmuie:

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

SELECT * FROM myview;

AKTHWBHOE HCIIOJTh30BaHWE TPENCTABIIEHUHN — 9TO KJTIOUEBOM aCIIEKT XOPOIIETro MPOeKTUPOBaHus 0a3 JaH-
Heix SQL. TIpencTaBieHnst MO3BOJISIOT BaM CKPLITh BHYTPEHHEE YCTPOMCTBO BalIMX TAGJINII, KOTOPHIE MO-
TYT MEHSITHCS 110 MEPE PA3BUTHUS MIPUIIOKEHHUS, 32 HATEKHLIMU UHTEPGEHcaMu.

HpeI[CTaBJ'IeHI/IH MOZKHO HKCIIOJIB30OBATE IIPAKTHUYECKHU Be3ne, rie MO2KHO HCIIOJIb30BAThb OOBIYHEIE TabOIH-
bl. M1 mOBOJIBHO YacCTO IIpegcTaBjIeHnus CO3Oal0TCsA Ha base Opyrux Hpe):[CTaBHeHI/II;'I.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TabMUIEl weather ¥ cities u3 ['maBer 2. [laBaliTe pacCCMOTPUM CJIEOVIOIIYIO 3afavy: BBl XO-
TUTE JIOGI/ITBCSI, 4yTOOBI HUKTO HE MOT BCTABUTL B THGHI/I]_[y weather CTPOKH, OJIsI KOTOPHIX HE HAXOOUTCHA
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
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date date
)i

Teneps mompoOy#TE BCTABUTH HEAOIIYCTUMYIO 3aIIKUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

QUIMBKA: INSERT unu UPDATE B Tabnuie "weather" HapymaeT orpaHuudeHHe BHEMHETrOo KiIoua
"weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHEITHUX KITFOUEHN MOXKHO IIOJICTPOUTH COTJIaCHO TPeOOBaHUSM BallIeTO IPUJIOKEHUs. MBI HE
OyameM YCII0XKHSITb 9TOT HPOCTOM IIPUMED B TaHHOM BBEIEHWHU, HO BBl MOXKETe 00paTUTHCS 3a MOIIOJTHU-
TeJIbHOM mHopMaliue K ['1aBe 5. [IpaBUIbHO IIPUMEHSISI BHENTHUE KITI0YY, BBl OIIPENEIEHHO CO30aluTe
0oJiee KaueCTBEHHBIE ITPUJIOKEHHUS, [I09TOMY MBI HACTOSITEJIbHO PEKOMEHAYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3T0 GyHOmaMeHTanbHOoe noHsTHe BO Bcex CYB]l. CyTh TpaH3aKUUM B TOM, YTO OHa 00B-
eOUHsIeT IOCJIeIOBaTEIbHOCTD NeUCTBUYM B OOHY ONepallnio «BCE UM HU4Yero». [IpoMexXyTodHbIE COCTO-
STHUS BHYTPH IIOCJIEOOBAaTENbHOCTY He BUOHEI APYTUM TPaH3aKIUSIM, U €CJTA UTO-TO ITOMeIaeT yCIIETHO
3aBEPIINTL TPAH3AKIINIO, HU OJWH U3 Pe3yIbTAaTOB 3TUX OEWCTBUIM HEe COXPaHUTCS B Oa3e JaHHBIX.

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, HY OJTHO M3 MeHCTBUM He OCTAaBUT ciiefla B 0a3e MaHHBIX. M MHI ITOJly4aeM 3Ty TapaHTHIo0, 00b-
eNuHss NeUCTBUS B OMHY MPAH3adKUu0. TOBOPST, YTO TPAH3aKIUSI dMOMAPHA: C TOYKU 3PEHUST OPYTUX
TPaH3aKINHi OHa MO0 BEIIOMHSAETCS U PUKCUPYETCS TMOTHOCTRIO, T160 He GUKCUPYETCS COBCEM.

Hawm Tak>ke Hy>KHa rapaHTHs, YTO MTOCJIE 3aBEPILIEHMS U MOATBEPKACHNUS TPAaH3aKI[UU CUCTEeMOM 6a3 gaH-
HBIX, €€ Pe3yIbTaTH B CAaMOM [eJie COXPaHSI0TCSA U He OyAyT TMOTEPSHEI, Jake eCJIM BCKOPEe MPOU30UTIET
aBapus. Hanpumep, eciu MBI CIHUCATA CYMMY U BhImanu €€ BoOy, MbI HOMKHBI UCKITIOYUTH BO3MOXKHOCTh
TOTO, UTO CyMMa Ha eT0 CYETE BOCCTAHOBUTCSI, KaK TOJILKO OH BHIUMET 3a ABepu OaHKa. TpaH3aKIMOHHAS
0a3a maHHBIX TAPAHTUPYET, YTO BCE M3MEHEHUS 3alHCHIBAIOTCS B MOCTOSHHOE XPAHUIUIIE (HaTpuMep,
Ha [AMCK) A0 TOTO, KaK TpaH3aKUusd OyoeT CYUTATHCS 3aBEPIIEHHOM.

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.

15



PaC].T.II/IpeHHbIe BO3MO2KHOCTH

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;

Ecnu B mpoliecce BBIIOJTHEHUST TPAaH3aKIUKU MBI PEIIINM, YTO He XOTUM (PHUKCHUPOBATh €€ u3MeHeHus (Ha-
IpUMeP, IOTOMY UTO 0Ka3aJioCh, YTO OaslaHC ANHCH CTal OTPHUILIATEIBHBIM), MBI MOKEM BBIIIOJTHUTH KO-
MaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HaIlll U3MeHeHus OyOyT OTMEeHEHHI.

Postgres Pro Ha camoM mene orpabaTeiBaeT Kax b SQL-omepaTop Kak TpaH3akKIuio. Eciiu Bbl He BCTaBU-
Te KOMaH[y BEGIN, TO KaX[IbI! OTHEJILHLIN orlepaTop OyAeT HETBHO OKPYKEH KOMaHAaMM BEGIN ¥ COMMIT
(B cmydae yCIIeIIHOTO 3aBepLIeHns). [ pyImy olepaTopoB, OKPYKEHHBIX KOMaHOaMM BEGIN ¥ COMMIT UHO-
TOa Ha3bIBAIOT 0/10KOM MPAH3AKYUU.

IIpuMmeyanue

HekoToprie KIueHTCKHe OMOIHMOTEeKH MOOaBIISIOT KOMAaHOBR BEGIN ¥ COMMIT aBTOMAaTHYECKU U
HesIBHO CO3JaloT 3a Bac 6510ku TpaH3akiuil. [TonpobHee 06 3TOM BEH MOXKeTe Y3HaTh B JOKyMeHTa-
LMY MHTEPECYIOIIEero Bac uurepdeca.

OmepaTopaM¥ B TPaH3aKIIMM MOYKHO TaKKe yIPaBJIsiTh Ha 6ojiee OeTaJlbHOM yPOBHE, UCIIOJIB3ys MOoy-
Ku coxpaHeHusi. TOYKU COXPaHEHUS MTO3BOJISTIOT BEIDOPOYHO OTMEHSATH HEKOTOPHIE YaCTH TPAH3aKUWU U
¢dbukcupoBaTh Bce ocTanbHble. OIpenenuB TOYKY COXPAHEHMS C IIOMOIIIBI0 SAVEPOINT, IpXU HEOOXOIUMO-
CTU BBl MOJKETe BEPHYTHCS K HEM C MOMOIIbI0 KOMaHALl ROLLBACK TO. Bce nuameHeHus B 6a3e JaHHBIX,
MTPOUBOIIENAINNE IOCIe TOYKU COXPAaHEHUS U 10 MOMEHTa OTKaTa, OTMEHSIOTCS, HO U3MEHEHUs, ITPOu3-
BeEHHLIE paHee, COXPaHSAIOTCH.

Korpma BEI BO3BpaliaeTech K TOYKE COXpPaHEHUS, OHa ITPOOJIKAET CYIIeCTBOBATh, TAK YTO BEl MOXKETE OT-
KaThIBaTbCS K HeM HECKOJIBLKO pa3. C Apyroi CTOPOHBI, €CIH BHl YBEPEHHI, YTO BaM He MPUAETCS OTKATHI-
BaThCS K ONPENEIEHHON TOYKE COXPaHEHUs, €€ MOXKHO YHAJIUTh, YTOOL CHCTEMa BEICBOOO/IMIIAa PECYPCHI.
I[ToMHUTE, YTO IIPHU yHaJIeHUM UM OTKATe K TOYKE COXPaAaHEHUS BCe TOYKU COXPAaHEHUS, OIpeneIéHHbIe
IIocJjie He€, aBTOMAaTUYECKU YHUUTOXKAIOTCSH.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMH, TaK YTO B APYTUX CceaHcax pPaboTwl ¢ 6a30# JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OeHUCTBUS CTAHOBSTCS BUIOHBI IOJIS OPYTHUX CEAHCOB BCE Cpa3y, TOJIbKO KOTOa BHI
(ukcupyeTe TpaH3aKIIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIe HUKOTAA.

BepnyBmncek K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIION0XKUM, YTO MBI cinuckiBaeM 100 mommapoB co cuéTta
Anwucel, gobGaBnsieM ux Ha CY4€T Boba, ¥ BOAPYT OKa3bIBAETCS, YTO MEHbI'HY HY2KHO OBIJIO IePEBECTH Y OJIIIH.
B npaHHOM ciiydyae MBI MOK€M IIPUMEHUTH TOUKU COXPaHEHHUS:

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

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

—— ommbouHOe ImeHCTBHEe... 3abblTb €Tr0 U HCIONb30BAThH CUET YONnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH IIOKAa3hIBaeT, KaK MOXKHO YIIPABISTDH BHEIIIOJTHEHHEM
KOMaH[ B 0GJIOKe TpaH3aKIHM, UCIIOIb3ys TOYKHU COXpaHeHwus. boimee Toro, ROLLBACK TO — 3TO €OHH-
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CTBEHHLIH CI0CO0 BEPHYTHb KOHTPOJIb HAJ 6JI0KOM TpaH3aKHI/IfI, OKaA3aBIIXMMCH B IIPEPBAHHOM COCTOSIHHUN
M3-3a OIINOKHU CHUCTEMbI, He CYHTas BO3MOXKHOCTHU MOJTHOCTbI0O OTMEHUTDL €€ U HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBEITIOJIHSIET BEIYUCIIEHUS A1 Ha00opa CTPOK, HEKOTOPHIM 00Pa30M CBSI3aHHHIX C TEKY-
med cTpokoi. E€ melicTBHME MOXKHO CPABHUTH C BERIYUCIIEHHEM, IIPOM3BOAMMEIM arperaTHoi (pyHKIMEH.
OmHaKO C OKOHHBIMY (GYHKIMSIMU CTPOKM He TPYINIIUPYIOTCS B OOHY BBIXOJHYIO CTPOKY, YTO UMEET MEeCTO
C OOBIYHBIMHY, HE OKOHHBIMY, arpeTraTHBIMU QYHKIIUSIMU. BMeCcTo 3TOT0, 3TH CTPOKU OCTAIOTCS OTHOEJIbHBI-
MU CYIIHOCTSIMH. BHYTpH XKe, OKOHHas QYHKIMS, KaK M arperaTHasi, MOXeT o0paliaTbCs He TOIbKO K
TeKyIllel CTPOKe pe3ybTaTa 3amIpoca.

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)

ITepBrie Tpu CcTONOIlA M3BJIEKAIOTCS HEIOCPEOCTBEHHO M3 TAOJHIEI empsalary, IIPHA 3TOM OJIST KaXKIOM
CTPOKY TabJIHUIIEI ECTh CTPOKA Pe3ynbTaTa. B ueTBépTOM CTONOIlE OKAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

BEI30B OKOHHOM (PYHKITMHM BCETHa COOEPKUT IpemIoKeHue OVER, cliedylollee 3a Ha3BaHUEeM U apTyMeH-
TaMM OKOHHO¥ (YHKIHK. DTO CHHTAKCUYECKHU OTJIMUaeT €€ 0T OOLIYHOM, He OKOHHOM arperaTHOH (pyHK-
uun. [Ipenmoxenne OVER OIlpedessieT, KakKk UMEHHO HYXKHO pa3felinThb CTPOKM 3ampoca Ajsi 00paboTKu
OKOHHOU pyHKIMel. [IpeanoxkeHnre PARTITION BY, [OMOMHSAIONIEE OVER, pa3messieT CTPOKH 110 TPYIIHaM,
WY pa3pgenaM, o0beguHsIS OOUHAKOBHEIE 3HAYEHUS BHIPAXKEHUM PARTITION BY. OKOHHas (PyHKLMS BEHI-
YUCJIeTCS 110 CTPOKaM, IoafalollluM B OOUH pa3fell C TEeKyIlel CTPOKOU.

BEI MOK€eTe TaKxKe OIIpenessiTh HOPSANOK, B KOTOPOM CTPOKM OymyT 00pabaThiBaThCsI OKOHHBIMH (DYHKITH-
SIMH, UCIIOIb3YysI ORDER BY B OVER. (ITOpssmoOK ORDER BY OJISI OKHA MOKET Jaxe He COBIIafaTh C IOPAOKOM,
B KOTOPOM BLIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED [JIsI KaXKIOTO0 YHUKAJIBHOTO 3HAYEHUS
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTHSIET COPTHUPOBKY IIPENIoKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUE IIOJTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIE U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaIuio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. Hanpumep, cTpoka, oTPuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OyZeT BUAHA [OJIT OKOHHBIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHNEeM Pa3HbIX IPEeIoKeHUM OVER, HO Bce oHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

Mel y3Ke BHENIM, YTO ORDER BY MOKHO OIIYCTHUTh, €CJIM HMOPSOOK CTPOK He BaxkeH. Takike BO3MOXKHO
ONYyCTUTb PARTITION BY, B 9TOM ClIy4yae o0pa3yeTcs OMUH pa3fesl, CoIepKallliii BCe CTPOKH.

EcTb e1é omHO BaXKHOE MOHSITUE, CBI3aHHOE C OKOHHBIMY QYHKIIUSIMU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMBIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 00pabaTHIBAIOT
TOJIPKO CTPOKY PaMKU OKHA, a He BCero paspeina. ITo yMomgaHuio ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
3 BCeX CTPOK OT Hadalia pa3fesia OO TeKyIllel CTPOKH U CTPOK, PAaBHEIX TEKyIleld 10 3Ha4eHUIO BEIpa-
KeHHUs ORDER BY. Be3 ORDER BY paMKa IO YMOMTYaHHUIO COCTOMT M3 BCEX CTPOK pa3mena. = [locMoTpuTe
Ha TIPUMEP UCIIOJIb30BAHUSA sum:

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

(10 rows)

Tak Kak B 3TOM IIpHMepe HeT yYKa3aHHus ORDER BY B IpemjIoXKeHWH OVER, paMKa OKHa COOEepPXKHUT Bce
CTPOKH pa3fena, a OH, B CBOIO ouepenb, 6e3 mpeToxKeHnss PARTITION BY BKJIIOWaeT BCE CTPOKU TaOJIHIIB;
OPYTUMH CIIOBaMHM, CyMMa BHIYHMCIISIETCS 10 BCel TabIIuile ¥ MBI OJIydaeM OOUH Pe3yabTaT OIS KaXKIou
CTPOKHU pe3ynbTaTa. Ho eciu MBI T06GaBUM ORDER BY, MBI IIOJTYYHM COBCEM APYTHE Pe3yIbTaTh:

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)

3mech B cyMMe HaKallJIMBAIOTCS 3apmjiaThl OT IEPBOM (CaMol HU3KOM) [0 TEKYIlel, BKITIoUas IIOBTOPSIO-
muecs TeKylue 3HadyeHus (00paTUTe BHUMAaHME Ha pe3yabTaT B CTPOKaxX C OOUHAKOBOM 3apIljiaToi).

OkoHHbBIE (PYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIHMCKEe SELECT W HpPeOoXeHuU
ORDER BY. Bo Bcex ocTajIbHBIX IIpenJIOZKEeHU 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 IOCJIE BEIUMCIIEHUST 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.

Korpma B 3anmpoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUH [IJIs1 OMMHAKOBO OIIPee/IEHHEIX OKOH, KO-
HEYHO MOXKHO HaIlucaThb OJIs KaXXOOoM M3 HUX OTHeJIbHOEe Mpe[jioKeHue OVER, HO MPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIIoKeHre WINDOW, a 3aTeM CChIJIaThCSI 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);

ITogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmerne 9.22, 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 HUHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OaHHBIX.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITH MITATOB). ECTECTBEHHO, CTONH-
OBl IIITATOB TaKXKe ABJIAIOTCSA IrOpogaMH, ITIO3TOMY HAM HYZXKHO ABHBIM O6p8.30M JIO6&BJ'[${TB UX B pe3yJib-
TaT, KOIrga MBI XOTHUM IIPOCMOTPETE BCE ropoa. Ecnu BuI IIPOABUTE CMEKAJIKY, BBl MOZKETe IIPEOJIOKUTD,
HaIIpuMep, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

CREATE TABLE non_capitals (
name text,
population real,
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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 MOXKeET YCTPaAuBaTh, IIOKa MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO GYJIGT BEITJIAOETH HEKPACUBO.

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BbICOTa B dyTax)

)i

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

B manHOM ciy4ae CTpPoOKa TaOIUIIE capitals Hacsaedyem Bce CTOJNOLE (name, population ¥ elevation)
oT podumensvckoli mabauybl cities. CTonbell name UMEET TUII text, COOCTBEeHHBIN Tun Postgres Pro
IIJIs TEKCTOBLIX CTPOK ITePEMEHHOM OIUHBI. A B TaGNMUITY capitals mo0OaBlIeH OJONOIHUTENIBHBINA CTONI0EeI]
state, B KOTOpOM OymeT yKa3aH OyKBeHHBIN Kof IiTaTa. B Postgres Pro Ta6iuila MoxKeT HacienoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampumep, cienyooiuii 3alrpoc BEIBedeT Ha3BaHUs BCEX TOPOOOB, BKIIIOYAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Haj YyPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

name | elevation
,,,,,,,,,,, o
Las Vegas | 2174
Mariposa | 1953
Madison \ 845
(3 rows)

A crenyromui 3alIpoc HaXOOUT BCe ropofa, KOTOPEIE He SIBJISIOTCS CTOJIMIIAMU IITAaTOB, HO TaKXKe HaXxo-
osaTcs Beimie 500 ¢yToB:

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

XoTs1 HacjiegoBaHNe 4YacTO OLIBAET MOJIE3HO, OHO He MHTETPUPOBAHO C OTPAaHUYEHUSIMU YHUKAb-
HOCTH U BHEIIHMUMHU KJTIOYaMHM, YTO OTPAaHUYMUBAET €ro NPUMEHUMOCTh. [lompo6GHee 3TO ONUCHIBA-
etcsa B Pa3gene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro uMeeT MHOXKeCTBO BO3MOXKHOCTEN, HE 3aTPOHYTHIX B 3TOM KpaTKOM BBEOEeHUH, paCCUUTaH-
HOM Ha HaYMHAIOMIUX ITonb3oBaTese SQL. 3TH BO3MOXKHOCTH OyAyT PaCCMOTPEHHI B IETAJISAX B ITPOIOJI-
KEeHUU 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 5TOl yacTu KHUT'U ONKCHIBaeTCs HCIIoNb3oBaHKe s3blka SQL B Postgres Pro. Mel HAYHEM C ONMCAHUSA
obmero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK CcO3[aBaTh CTPYKTYPHI A1 XpaHEHUS OaHHEIX, KaK Ha-
MONHATH 023y JaHHBIX U KaK BHIIIOJIHATDH 3aIIPOCH K Hel. B ipomonkeruy OyAoyT IepedrCcIIeHEl CyIleCTBY-
IoIe TUIB JaHHBIX ¥ QYHKIUY, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHel], 3aKOHYUTCS 3Ta 4acCTh
paccMOTpeHUEeM BaXKHBIX aClIeKTOB HaCTPOUKYK 6a3bl JaHHEBIX AJIS ONTUMAalIbHOM IIPON3BOOUTEILHOCTH.

MarTepuan 3TOH YaCTH YIOPSAOOYeH TaK, YTOOR HOBHUYOK MOT IIPOYHTATh €€ OT Haudajla OO KOHIla M IIOJ-
HOCTBIO MOHSATH BCe TeMEI, He 3aberasi Biepén. IIpu 3ToOM riaBhl COelaHbl CaMOOOCTAaTOYHLIMH, TaK YTO
OIIBITHBIE TIOIH30BATENMU MOTYT YMTATh TJIABHI 110 OTHEIbHOCTU. MHDOPMAIIUsI B 3TOM YacTU KHUTHU IIPE-
CTaBJIeHa B IIOBECTBOBATEILHOM CTHUJIEe U pa3lesieHa o TeMaM. Eciu Xke Bac uHTtepecyeT ¢dbopMajabHOE U
TIOJIHOE OITMCaHUWe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI Y2Ke 3HaTh, KaK ITOOKII0YaThCs K 0a3e maHHBIX Postgres Pro u BHI-
nonHAThE KoMaHAsl SQL. Ecniu BEI eIll€ He 3HaeTe 9TOT0, PeKOMeHAyeTCs CHadasa nmpoyuTtaThk YacTs I. Ko-
MaHabl SQL 006br9HO BBOASATCS B PSql — MHTEPAKTMBHOM TePMUHAILHOM IIpPUIOXKeHuH Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 9TOi T7TaBe OMUCHIBAETCSI CUHTAKCHUC si3bika SQL. TeM caMBIM 3aKjIafkiBaeTCsd QyHOAMEHT [JIs CIemy-
IOIIUX TJIaB, TAe OymeT mogpoOHO PacCMOTPEHO, KaK C TTOMOILI0 KoMaHa SQL OmMMCHBAThL U U3MEHSATh
maHHbIE.

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).

Kpowme atoro, SQL-nporpaMMbl MOTYT cofiepKaTh KommeHmapuu. OHU He SBASIOTCS KOMIIOHEHTaMHU KO-
MaH/l, a 10 CYTH PaBHOCUJIbHEI TPOOEILHBIM CHMBOJIAM.

Cunrakcuc SQL He 04eHb CTPOTO OIIpefesgeT, KakKiie KOMIIOHEHTHl UAeHTUDUIIUPYIOT KOMaHOk, a Kakue
— WX ONepaHAbl UK ImapaMeTphl. [lepBbie HECKOJIPKO KOMIIOHEHTOB OOBIYHO COOEpPZKaT UMS KOMAaH[IHI,
TaK 4TO B MaHHOM IIpHMepe Mbl MOXKeM ToBOPUTH 0 KoMaHImax «SELECT», «UPDATE» u «INSERT». Ho
HamrpuMep, KoMaHaa UPDATE TpebyeT, 4TOOBI TaKXKe B OIPeeIEHHOM MOJIOXKEHUY BCeraga CTOSII KOMIIO-
HEHT SET, a INSERT B IPUBEIEHHOM BHe TpeOyeT HalMu4usi KOMIOHEHTa VALUES. TOUHbBIe CHHTaKCHYe-
CKMe IIpaBuia OJI KaXKOaou KOMaHOHl onmrcaHbl B Hactu VI,

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

I[Toka3aHHBIE BBIIIIE KOMaHObLI COAepKalau KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SBISIOTCS
IpuUMepaMHu K/1H04eablX €108, TO eCTh CJIOB, UMeIouX pUKCcUpoBaHHOe 3HaYeHue B s13bike SQL. KoMmro-
HEHTHI MY_TABLE U A SBJISTIOTCS IIpUMepaMu udeHmugukamopos. OHU UOEeHTUDUIIUPYIOT UMEeHa TabIIuII,
CTOJIOIIOB M/IH OPYTruXx 00BbEKTOB 6a3 JaHHEBIX, B 3aBUCUMOCTH OT TOTO, T{Ie OHU HCIIOIb3YyIOTCSA. [loaTOMy
MHOI'Tla UX Ha3bIBAlOT IIPOCTO «MMeHaMu». KiioueBhie CJIoBa U UOEHTUOUKATOPH UMEIOT OOUHAKOBYIO
JIEKCUYECKYIO CTPYKTYPY, TO €CTb, He 3Has SI3bIKa, HEJIb35 ONPEeNesIuTh, SIBISETCS JI1 HEKOTOPHIM KOM-
TIOHEHT KJII0UEBBIM CIIOBOM MU UOEHTUPUKATOPOM. [10JITHEIM CIIMCOK KIIIOUEBHIX CJIOB MIPUBEHOEH B [1pu-
noxenuu 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 cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

KrmoueBble clioBa ¥ UOEHTU(GUKATOPH 0e3 KaBLIYEK BOCIIPUHMMAIOTCS CHUCTeMOMH 0e3 yd4éTa perucTpa.
TakuMm ob6pa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCHIJIEHO 3allUCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3yEeTCA He(bOpMaJ'[LHOG COTrJlallieHu e 3allMChIBATh KJIIOYEBEIE CJIOBA 3dal'JIABHBEIMHU GYKBaMI/I,
da UM€eHa CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u gpyroil Tun UAeHTU(GUKATOPOB: omoeséHHble udeHmupuKkamopsl Uiu udeHmugukamopsl 8 Ka-
gbiykax. OHM 0OPa3yITCS NPU 3aKII0YeHUN 0OBIYHOT0 Habopa CUMBOJIOB B [IBOMHBIE KaBEYKU ("). Ta-
KHue UaeHTU(GUKATOPH BCerpa OYOyT cCYUTAThCA UAeHTU(GUKATOPaMHU, HO He K/II0YEBBIMU CjlioBaMu. Tak
"select" MOXKHO MCIIOIb30BaTh OJI 0003HAUEHUs CTONOIA My Tabmuibl «select», Torga Kak select
0e3 KaBbIUeK OyIeT BOCIPUHST KaK KIIIOUEBOE CJIIOBO M IIPUBEHNET K OIINOKe pa3dbopa KOMaHOH B MECTE,
rOe oXupaeTcs uMs Tabnuusl unu ctonbia. ToT Ke mpuMep MOXKHO IIepelnucaTh C uOeHTUGUKaTOpaMu
B KaBBIYKaX CIeOyIoIuM 06pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrduUKaTOPH B KaBHIYKAaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBLI, 3a UCKIIIOUEHNEM CHMBOJIa C KOOOM
0. (UYToOBI BKIIOYHUTH B TAKOM MOEHTU(DUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TAaOIHUILI M CTOJIOILI C MIMEHaMHM, KOTOPEIe HHaye Oy Obl HEBO3MOXKHEI, HAITPUMeEP, C IpodeIaMu HIIH
aMmmnepcargamu. OrpaHuYeHne OJIUHEL IIPU 3TOM COXPaHSIETCS.

UpenTudukaTop, 3aKIIOUEHHEIN B KABBIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETUCTPA, TOTHa KaK uaeHTudu-
KaTopkl 6e3 KaBbIY€EK BCeraa IIepeBoOsTcs B HUKHUM peructp. Hanpumep, ugeHTUGUKATOPEL FOO, foo U
"foo" CUMUTAIOTCS OOUHAKOBEIMU B Postgres Pro, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT Opyra U OT IIpenblay-
mux Tpéx. (IIpuBeneHme uMEH 6e3 KaBHIYEK K HUXKHEMY PErucTpy, Kak 3To menaeT Postgres Pro, Hecos-
MECTHMO CO cTaHmapToM SQL, KOTOpPBIM TOBOPUT O TOM, YTO UMeHAa HOJIXKHBI IPUBOOUTHECSA K BEPXHEMY
peructpy. To ecThb, COTJIaCHO CTaHAApPTy foo HOJIKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". IToaTomMy
IIPU CO3[0aHMU IIePEHOCUMEIX IIPUJIOKEHUN PeKOMeHayeTcs Tu60o Bcerga 3aK/Ilo4yaTh ONlpefe/IEHHOe UMS
B KaBBIYKM, 1160 He 3aK/Iio4yaTh HUKOTA.)

Emé onvna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIb30BaTh CUMBOJEL Unicode mo ux
kKopmaMm. Takol uaeHTU(UKATOP HadyMHaeTCsd C Us (cTpouHas wuiau 3arjiaBHasd U ¥ aMIlepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpPUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UToOw! €€ n36ekaTh, OKPyXKaiTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amKCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHas Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IMIeCTH MeCcTHannaTeprnuHex nudp. Hanpumep, ugeaTudUKaTOp "data" MOXKHO 3aIucaTh Tak:

Us"d\0061t\+000061"

B cnepyromieM MeHee TPUBHATIBHOM IIPUMEPE 3aKOAUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alIMCAHHOE KUPUJI-
JIUIIEH:

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

Ecnu BB XOTUTE MCIIONb30BaTh HE 0OPaTHYIO KOCYIO YEPTY, a APYTroM CIEINCUMBOJ, er0 MOXHO yYKa3aTh,
mo6GaBuB UESCAPE IIOC/IE€ CTPOKHU, HAIIPUMED:

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

B kayecTBe cmelncMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPHI, 3HaKa
TUTIOC, anmocTpoda, KaBLIYKY WX TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICUMBOJ 3aKJTIOYAEeTCs HE B
IOBOMHBIE KAaBBIYKHY, & B alOCTPOMEL, IOCIIEe UESCAPE.
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YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3anuceiBaTh cypporaTHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJIBI C KOlaMu OOJIbIlle YeM
U+FFFF MoxHO0 b0 B 4eTHIPEX-, T1O0 B MIeCTU3HAYHOU (opMe, XOTS Hauydue IIeCTU3HAYHOM (POpPMEI
TEXHUYECKU [eJlaeT 3TO HeHYKHEIM. (CypporaTHbIe Taphl HE COXPAHSAIOTCS HETIOCPEeACTBEHHO, a 00heau-
HSIOTCS B OOWH CUMBOJI, KOTOPHIY 3aTeM KogupyeTrcsa B UTF-8.)

Korpga koguposka cepBepa — He UTF-8, cuMBOnI ¢ KODOM, YKa3aHHEIM 3TOM CIELNOCIeN0BaTEIbHOCTEIO,
nmpeobpa3yeTcs B GaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IpeoOdpa3oBaHUe HEBO3MOXKHO, BhIIa-
éTtcs ommnbka.

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT no@pasyMeeaeMblx munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCJIa.
KoHCTaHTH MOXKHO TaKXKe 3allKiChIBATh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTaBUTh HUX Oonee
TOYHO 1 06pa6OTaTB bonee 3(1)(1)6KTI/IBHO. 9T BAPHUAHTEI PACCMATPUBAKOTCA B CJIIEOYIOIIUX ITOOPa3aeiiax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTpokoBas KoHCTaHTa B SQL — 3T0 0ObIYHAasI MOCIeI0BaTENILHOCTL CUMBOJIOB, 3aKJIIOUEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'Sto cTpoka'. YTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITHUIIINTE B HEl ABa amocTpoda
psimoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [OBOMHAas KaBhiuka (").

I[IBe CTPOKOBHIE KOHCTAHTHI, Pa3Ae/IEHHbIE TTPOOEIbHEIME CUMBOJIAMU U MUHUMYM OOHUM NnepesoooMm
CMpoKU, 00BbeOUHSIOTCS B OOHY 1 00pabaThIBAIOTCS, KaK ecu Obl CTPOKa OIjIa 3alKMcaHa B OOHOM KOH-
cra"Te. Hanpumep:

SELECT 'foo'
'bar';

5KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIluch:
SELECT 'foo' 'bar';
CYHUTAETCS CUHTAKCUYECKOU OmMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeAeHUe OIPEeNeIeH0 B CTaHZapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)

4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTenbHOCTAMM B ctune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCJIEN0BaTEIbHOCTH», UTO ABISETCS pacIlIMpeHUeM CTaHOapTa
SQL. CTpoka co CIelIocaenoBaTeIbHOCTSIMU HauYuHAeTCsA ¢ OYKBHI E (3arjlaBHON UJIU CTPOYHOM), CTOS-
el HeIOCPENCTBEHHO Iepen anocTtpodoM, HanpuMep: E' foo'. (Korga KoHCTaHTa CO CHeINnociaenoBa-
TEJILHOCTBHIO Pa30MBaeTCs Ha HECKOMBKO CTPOK, OYKBY E HY2KHO IIOCTaBUTh TOJIBKO IIepe[] IePBLIM OTKPHI-
BAIOIIMM anocTpodom.) BHyTpu TakKMxX CTPOK CUMBOJ 00paTHOM KOoco# 4uepTH! (\) HauuHaeT C-11ogoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX COUYeTaHUe 00paTHOM KOCOM YePTHI CO CIeAyIOINIUM CUMBOIOM(a-
MH) OAET onpenenénHoe 0aiTOBOe 3HaUEeHHWe, Kak IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CoenmnociegoBaTe/IbHOCTDb HNHTepnpeTanmus

\b CHUMBOI «3a00%i»

\f nomada (hopMHL

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOynaIus

\o, \oo, \ooo (o = 0-7) BOCbMEPHUYHOE 3HaUeHre OalTa

\xh, \xhh (h = 0-9, A-F) ImecTHaOIATepUYHOe 3HaYeHue GalTa
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CoenmocjiieIoBaTejIbHOCTh HHTepunpeTamusi

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-6UTHBIN IIeCTHAALATEPUYHBIN KO
cumBojia Unicode

JIro60# Opyrod CHMMBOJI, MOYIIUH ITOCJIEe 00PAaTHOM KOCOHM YEePTH, BOCIIPUHUMAETCs OyKBaiabHO. TaKuM
006paz3oM, YTOOHI BKJIIOUHUTh B CTPOKY 00PATHYIO KOCYIO YEPTY, HY2KHO HaIKMcaThb OBe KOCHIX 4epTHl (\\).
Tak ke MOXKHO BKJIIOUUTh B CTPOKY aniocTpod, Hamucan \', B JOIOJIHEHUE K OOBIYHOMY CIIOCO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPLIE BEI CO3TaéTe TaKuM obpa-
30M, 0COOEHHO B BOCbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMEIE CUMBOJIILI B
CepBEPHOM KOOUPOBKe. Takke MOzKeT OBITh ITOJIe3HO MCIIOIb30BaTh CHelmnociaeqopaTebHoCcTH Unicode
WM anbTePHATUBHYIO 3allMCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciiy4ae cepBep OymeT IpoBe-
PSATH, BO3MOZKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CHUMBOJL.

BauMaHue

Ecnu napameTp KoHpurypauum standard conforming strings mmeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 06paTHYIO KOCYIO Y4epPTy KaK CIIELICHMBOJI U B OOBIYHBIX CTPOKAaX, U B CTPOKAX CO CIell-
nociemoBaTenbHOCTAMU. OnHAaKo B Bepcuu PostgreSQL 9.1 o yMonuaHuio IPUHSATO 3HaYEHUE on,
¥ B 3TOM CiIydae o0paTHas Kocas 4YepTa paclo3HaE€TCs TOIbKO B CIENCTPOKaxX. JTO IIOBeleHUe
0O0JIBIIlE COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HapPYyIIUTh PaboTy MPUIIOKEHUN, PACCUUTAHHBIX
Ha [Ipedbloymui pexkuM, Korga o0paTHas Kocas depTa paclio3HaBajlach Be3fe. B KauecTBe Bpe-
MEHHOI'O pPellleHUsI BEl MOXKeTe U3MEeHUTh 3TOT IlapaMeTp Ha of f, HO JIy4llle VUTHU OT TaKO# mpak-
Tuku. Eciu BaM HyKHO, 94TOOH oOpaTHAs Kocas YepTa MpeacTaBisijia ClelraabHBIN CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHMe K standard_conforming_strings IIOBeOeHHEeM O0OPaTHOM KOCOH YEePTHEI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBIIAIOT ITapaMeTprl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOJI ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

Postgres Pro Takxke moppepKuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKJIIOUATh B CTPOKU cuMBOJIEI Unicode mo mx KomaM. CTPOKOBasi KOHCTaHTa CO CIEIIIOCIeq0BaTeIbHO-
ctsamu Unicode HauunHaeTcsi ¢ Us (CTpouyHas umu 3aryiaBHas U m aMIiepcanp), a 3aTeM cpa3y 0e3 mpo-
0enoB UOET amocTpod, HanpuMmep Us'foo'. (3aMeThTe, YTO IPU 3TOM BO3HMKAET HEOOHO3HAYHOCTH C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKalTe 3TOT orliepaTop mpobenamu.) 3aTeM B altoCTPodhax MOXK-
HO 3amuckeBaTh cuMBOJIEI Unicode mByMst crmoco6amu: o6paTHas Kocasi UepTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX ITeCTHaAIlaTePUYHLIX Mudpp, 1ubo obpaTHas Kocas YepTa, 3HaK IIIIOC, a 3aTeM KOJ U3 IIIEeCTH
IecTHaAIaTepUYHEIX 1Tudp. Hampumep, CTPOKy 'data' MOXKHO 3aMucaTh TakK:

Us'd\0061t\+000061"

B cnenyioireM MeHee TPUBHATbHOM IPUMeEPE 3aKOOAUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allUCaHHOE KMPHUJI-
aunen:

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

Ecnu BB XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHU, HAIIPUMED:
U&'d!0061t!+000061" UESCAPE '!'

B kayecTBe cmelcMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIECTHAALATEPUYHON udPHI, 3HaKa
IUTIoC, arnocTpoda, KaBEYKY UM IPOOEIbHOI0 CUMBOJIA.

YT0OBI BKIIIOYUTH CIIELICUMBOJI B CTPOKY GYKBHJIBHO, HaIlIMIIINUTE €r0 OBaXKbI.

3amnuceiBaTh cypporatHbie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASIThH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF MoxkHO 100 B YeTHIPEX-, THO0 B IIIeCTU3HAYHON (opMe, XOTs HaluuKue MeCTU3HAYHOH (POPMEI
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TEXHUYECKH IOejlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPeOCTBEHHO, a 00bequ-
HSIIOTCS B OMWH CUMBOJI, KOTOPRIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B PaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHue HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

Takxe 3aMeTbTe, YTO CHelnocieqoBaTenbHoCcTH Unicode B CTPOKOBBIX KOHCTAHTaX paboOTalOT, TOILKO
Korpa mapaMmeTp KoHpurypanuu standard conforming strings paBeH on. 9T0 06bSICHIETCS TEM, UTO MHA-
4e KJIMEHTCKWE MPOrpaMMhbl, mpoBepsiomue SQL-omepaTopsl, MOXKHO OyHmeT BBECTHU B 3abiyKOeHUWE U
9KCIUIyaTHPOBATh 9TO KaK YSI3BUMOCTb, HAnpuMep, 0iist SQL-uabweknuii. Eciu 9TOT mapaMeTp uMeeT 3Ha-
4eHUe of f, 9TU CHEIIIOCTIef0BaTeIbHOCTU OyIyT BEI3LIBATH OIINOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0NNapbl

XOTsI CTaHOAPTHHIM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO MOCTATOYHO yOoOeH, OH MOXKEeT IIJI0OXO
YHUTATHCS, KOTHa CTPOKA COMEPKUT MHOTO artoCcTpodoOB, TaK KaK KazKObIH TAKOM CUMBOJ IPUXOOUTCS my0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIIydasiX 3alpOCHl OCTaBalIKUCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
OOWH CII0CO0 3aIlMCH CTPOKOBBIX KOHCTAHT — «3aKJ/IIOYEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIBKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijlapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENLHOCTh CHMBOJIOB,
COCTaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM JoJIjiapa, TeEM K€ TeroM M 3aMBIKAIOIIUM 3HAKOM [O0JI-
napa. Hampumep, cTpoky «2KaHHa A'ApK» MOXKHO 3aIllMCcaTh B HOJJIapax OBYMs CIIOCOOaMmu:

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

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alKUCHIBaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM BHU[E: COIEPIKU-
MOe CTPOKHU BCerma 3anuchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOKOBBEIE KOHCTAHTHI B JOJIJIapaXx MOZKHO BKJIaMBIBATh OPYT B OPYyTa, BEIOMpPAas Ha Pa3HBIX YPOBHIX BIIO-
JKeHHOCTU pa3Hble Teru. Jallle BCero 3TO MCIONb3yeTCs IIPU HaIWCaHUM oIpeneneHud GyHkumi. Ha-
IpUMeED:

Sfunction$
BEGIN
RETURN ($1 ~ $gS[\t\r\n\v\\15g$);
END;
Sfunction$

3mech MOCIEmOBATENbHOCTE $g$ [\t\r\n\v\\]1$g$ IpencraBnsgeT B Oojjlapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\ ], KoTopas OymeT oOpaboTaHna, korma Postgres Pro OymeT BHIIIONMHSTDH 3Ty GyHKIMUIO. HO Tak Kak
9Ta MOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJlapax (Sfunction$), C TOUKU 3pEeHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJILI BHYTPHM KOHCTAHTHI.

Ter CTPOKH B OOJIlIapaX, €ClIk OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBHJIAM, OHpeﬂeHéHHbIM
OIS UOeHTH(PUKATOPOB 6e3 KaBhHUEK, U K TOMY 2Ke He JOJIZKEeH colepKaTh 3HakK AoJjiiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$tag$ — IpPaBUJIBHAA CTPOKA, a $STAGSString contents$tag
$ — HeT.

CTpoka B foJiapax, cliedyloiias 3a KJIIUYeBEIM CII0BOM HJIHM UOEHTU(DUKATOPOM, HOJIXKHA OTHEISITHCS OT
Hero mpo0eTbHBIMU CUMBOJIAMH, WHa4e Aojiyiap OydeT CYMTAThbCs MPOMAOIXKEHUEM IIPeObIayINero uaeH-
TudUKaTOpa.

3akioueHre CTPOK B HOJIJIapHl He SIBISIETCS 4acThio cTaHgapTa SQL, Ho wacTo 3To 6ojiee ymoOHEIH CIIO-
Cc00 3aIMCHEIBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C anmocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIIpe-
OeNIeHUSX MPOoUenypHBIX GYHKINHE. OTpaHUYUBIINCH TOJIBKO amocTpodaMu, KaxXOylo 00paTHYIO0 KOCYIO
4YepTy B HPUBEIEHHOM IIPUMEPE IPHUIIIOCH OB 3aIIMCHIBATL YETHIPEMS TAKUMH CHUMBOJIaMHU, KOTOPHIE OB
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3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, M HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXOXKU Ha OOBIYHBEIE C OOIOJHUTEIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Nepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITh 3alMCAHbI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBOI X (3arjIaBHOM UM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIPe NBOMYHLIX TUMPH 3aMEHSIOTCS OOHOM ITeCTHAOIlaTEPUUYHOM.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIePEeHOC CTPOK TaK Ke, KaK U 0OLIYHEIEe CTPOKOBBEIE KOHCTAHTEL. OgHAKO
3aKJII0YaTh B AOJIapkl OUTOBBEIE CTPOKM HEJTH3SI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITH 3aJaHEbl B CJIeJyIoIeM O6HJ;€M BUMeE:

I[HQPEI

qu@psel. [ qugpsrl] [e [+-] qHQpPHI]
[gu@psl] . quppsri[e [+—]1 yHPPEI]
qu@psle [+—] qHQPE!

rae nudps — 9TO OOHA WU HECKONBKO AecsaTUYHBIX 1udp (0..9). o unu nocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4uHu) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MuHMMYM OofHa mudpa O0JIKHA CJIeJoBaTh 3a
0003HaueHUEeM 3KCIIOHEHTHI (e), €CJIM OHO IIPUCYTCTBYET. B 4MCI0BOM KOHCTAHTE HE MOXKET OBITh ITpobe-
JIOB UJIU APYTUX CUMBOJIOB. 3aMeThTe, UTO JIF000M 3HAaK MUHYC UJIM ITIOC B HayaJjie CTPOKU He CUUTAETCSA
YaCThIO YHCJIa; 9TO OIEPATOp, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAQHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnoBasa KOHCTaHTa, He coaepzKalllad TOYKHKW U 3KCIIOHEHTHI, K3HAYAJIbHO PaCCMaTPHUBAETCA KaK KOH-
CTaHTaA TUIlA integer, €ClIU eé 3HaueHUue yMelmaeTCda B 32-OUTHBIA TUII integer; 3aTeM KaK KOHCTAHTa
THIIA bigint, ecliu e€ 3HaYeHHe yMeIlaeTcs B 64-OMTHEIHA bigint; B IPOTUBHOM CJIy4yae OHa IPUHUMA-
eT THUII numeric. KOHCTaHTbI, cogepzKalliie OJeCATHYHBIE TOYKHN I/I/I/IJII/I 3KCIIOHEHTHI, BCerga CYUTAlTCA
KOHCTaHTaMM TUIIA numeric.

V3Ha4yanpHO HA3HAYEHHBIN TUII OAaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJil'o-
PHUTMOB OIIpenesieHus THUIIa. B 60J'IBI.LII/IHCTBe CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATHU4YECKHU IIpHBEeOEHa K
HaH6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeOGXOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEIJIbEHO
HMHTEPIPETHUPOBATh YHCJIOBOE 3HAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIQ, IIPUBEeOsA €TI0 TUIlI K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETE COejlaTh, "ITO6bI YHCJIOBOE 3HaA4YEHHE PaCCMaTPHUBaAJIOCh KaK NMEIOIIlee TUIL
real (float4), HAIIUCAaB:

REAL '1.23'" —— CTPOKOBHIE CTHIb
1.23::REAL —-— cTtunb Postgres Pro (UCTOpUUECKUH)

Ha camoMm merne 3TO TONBKO YaCTHEHIE CJIy4au CMHTAKCHCa IIPUBEOEHNsA TUIIOB, KOTOprﬁ GYJIGT paccMart-
PHUBATHCSA OaJiee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 THUIIA MOXKHO BBECTH OOHUM M3 CJIIEOYIOIINX CcIIoco0o0B:

type 'string'
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'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepemaéTcs mpoleype mpeodpa3oBaHus BBOAA OJIsT TUIIa, 0003HAYEHHOT 0
30€eCh type. Pe3YJ'II>TaTOM CTAHOBUTCsA KOHCTAHTA YKA3dHHOI'O THIIA. fABHOE IIpuBEeOJeHrue TUIlda MO2KHO
OIIYCTHUTB, €CJIn Hy}KHblﬁ THUII KOHCTAHTHI OIIpenernsaeTCsa OOTHO3HAYHO (HaanMep, KOrga OHa IIPpUCBAXBa-
€TCA HEeIIOCPpeOCTBEHHO CTOHGHy Ta6J'II/II.ILI), TaK KaK B 3TOM CJIy4dae IIpUuBeOgeHNue IIPDOUCXOOUT aBTOMATH-
YeCKU.

CTpPOKOBYIO KOHCTAHTY MOIKHO 3aIllMCaTh, MCIOJB3ysd KakK OObIYHBIM cuHTakcuc SQL, Tak m dopmar c
ooJIapaMu.

Takxke MOXKHO 3amucaTh IPUBEeOeHHue TUIIOB, UCIIOIb3YsI CHHTAKCUC (QYHKITUM:

typename ( 'string' )

HO 3TO paboTaeT He OJIsT BCeX UMEH TUIIOB; MOoOpoOHee 06 3TOM HanucaHo B [Togpa3mene 4.2.9.
KoHCTPYKIHIO : :, CAST () M CUHTAKCHC BEI30Ba (PYHKITMH MOXKHO TaKXKe HCIIOJIb30BaTh IJIs IIpeodpaso-
BaHUs TUIIOB OOBIYHLIX BEIPAXKEHUI BO BpeMs BBIIIOTHEHHS, KakK omucaHo B [Tompasmerne 4.2.9. Bo usbe-
KaHWe CUHTAaKCUYEeCKOW HEONPeIeleéHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIIOJIB30BAaTh TOIBKO [IJIs

yKas3aHMus TUIA IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO orpaHUYeHte 3alUuCHu turn 'crpokxa': OHa He
paboTaeT Oy MaCCUBOB; OJII TAKUX KOHCTAHT CJIEIyeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHC CAST () cooTBeTCTByeT SQL, a 3amMCh type 'string' SBAsSeTCSA 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CHMHTAKCHUC HOAAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI AaHHBEIX, HO Postgres Pro mossomnsiet
HUCIONIb30BaTh €ro Oy Bcex. CHHTaKCHUC C : : UMeeT ucropudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BbI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNms omepaTopa o6pa3yeT IOCIem0BaTENLHOCTD He 00mee ueM NAMEDATALEN-1 (1o ymomndaHuio 63) cuM-
BOJIOB U3 CJIEAYIOIIEro CIUCKa:

+-F¥/<>=~1Q@#% " &| 7
OpnHaKo [/1g UMEH OIIePaTOPOB €CTh eIlé HECKOILKO OTPaHUYEHUM:

* CoueTaHUus CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBaTh B UMeHU OIlepaTopa, TaK KakK OHU OyOyT
o003HaYaTh Ha4yajgo KOMMEHTapPUsI.

* MHOTOCHMBOJIBHOE UM ormepaTtopa He MO2XKET 3aKaH4YUBaThCAd 3HAKOM + UJIK —, €CJIM TOJIBKO OHO He
COOEeP2KUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~lT@#% " &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KOppeKTHble SQL-3amrpockl 63 Tpo6eioB MeXKay KOMIOHEHTaMH.

t?

3amnuchiBass HecTaHOapTHBIE SQL-omepaTopsl, OOBIYHO HYXKHO OTHOEJISATh MMEHA COCEIHHX OIepaTOpPOB
npobeiaMu OJiss OOHO3HAYHOCTHU. HampuMep, ecnu BB onpenenuiay IpeduKCHBIN OlepaTop C UMEHEM G,
BBl He MOXKeTe HalucaTh X*QY, a JOJIKHBEI HalmucaTh x* @Y, 4uToOvl Postgres Pro omHO3HaUHO IIpoYuTal
9TO KakK [Ba 0oIepaTropa, a He OOUH.

1.4. CneumanbHblie 3HAKM

HeKOTopBIe He aJI(I)aBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHurue, HO HpI/I 9TOM HeEe SABJIdA-
10TCs oneparopamMu. [logpo6Hee MX MCIIONb30BaHUE OYOET PACCMOTPEHO IIPU OIMUCAHUU COOTBETCTBYIO-
LIero 3JeMeHTa CUHTaKCHuca. 3[1eCh OHU YIIOMUHAIOTCS TONBKO IJIS CBeeHUs M 0000IeHnsT UX IIpegHa-
3HAUYEHUdA.

* 3Hax pmoinapa ($), IpeaBapsIOUIui YNCJI0, UCIIOIb3yeTCS OJiS IpPeACTaBIeHus IO3UIIMOHHOT0 1apa-
MeTpa B TeJie OIIpedeJIEeHud (I)YHKLII/II/I UJIN IIOATOTOBJIEHHOI'O OIlepaTopa. B OIPYrux KOHTEKCTaX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOEHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJTIOYEHHOM B HOJIIa-

PHL
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* Kpyrmneie cko6ku ( () ) uMeIOT 0OBIYHOE 3HAYEHNE U IPUMEHSIOTCS [IJI TPYIIUPOBKY BEIPAXKEHUN U
MTOBHIIEHUS TPUOPUTETA ONepPalnii. B HEKOTOPHIX CiTydyasax CKOOKM — 3TO HeoOXomuMast 4aCTh CUH-
TaKcuca ornpenenéHHex SQL-komMaH[,.

e KBampaTHBble CKOOKM ([]) IIPUMEHSIIOTCS IOJIsI BEIIETIEHUS 3JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBHI
paccMaTpuBaloTcs B Pa3mene 8.15.

* 3angrtrie (,) HCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIHCKa.

* Touka c 3anaToii (;) 3aBepiaeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPH KOMaHIHI,
3a UCKIIIOUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBEIUKaX.

e JIBoeTouue (:) IPUMEHSIETCS OJIs BLIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoxkeT OBITE TPe¢dUKCOM B UMEHH IIepe-
MEHHOMH.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHNUe BCEX MOJIeM CTPOKY WUIIU
cocTaBHOTO 3Ha4YeHUs. OHA TaKXKe UMEET CIlelabHoe 3HaYeHne, KOrga UCIIOIb3yeTC s KakK apry-
MEHT HEKOTOPHIX arperaTHLX QyHKINH, a UMEHHO QYHKIINH, KOTOPHIM He HYXKHBI SBHEIE TTapaMeT-
PHL

* Touka (.) UCIONTB3YETCS B YHUCIOBLHIX KOHCTAHTAX, @ TaKXKe [JIs OTAEeNeHUST UMEH CXeMbI, TaOIUuIThl 1
cToJI0Ia.

4.1.5. KomMeHTapum

4

KOMMeHTapI/IfI — 9TO IMOCIegoBaTeJIbHOCThE CUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MHMHYCOB M ITPOOOJI-
2KaeTCd OO0 KOHIIa CTPOKHU, HAaIIpUMeEDP:

—— 3TO CTaHIAPTHBEH KOMMEeHTapH# SQL

Kpowme aToro, 6;104HbBle KOMMEHTapPHUH MOXKHO 3alUCHBATh B cTune C:

/* MHOTIOCTPOUYHBIA KOMMEHTAapUH

* C BIOXEHHOCTLIO: /* BIOXEHHHEH OIOK KOMMeHTapud */

*/
roe KOMMEHTapuil HauMHAaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. BiIo4yHbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTra, KakK pa3penieHo 1o ctaamapty SQL (Ho He pa3pelleHo B
C), Tak 4TO BBl MOXXKETE KOMMEHTHUPOBATE O0JIbIKe 6JIOKK KOa, KOTOPHIE IIPK 3TOM YK€ MOT'YT COfiepPXaTh
0JI0KM KOMMEHTapPHEB.

KoMMeHTapu#l ymanseTcss U3 BXOJHOI'O IIOTOKAa B HavYalle CHHTAaKCUYeCKOT0 aHalu3a U (aKTUIEeCKHU 3a-
MeHsieTcs mpobesioM.

1.6. NMNpuoputeTsbl ONepaTopos

B Tab6mnurie 4.2 moka3aHBI IPUOPUTETH M OUEPEMHOCTD OIEPATOPOB, AercTBywIIne B Postgres Pro. Bomb-
IIMHCTBO OIEPaTOPOB MMEIOT OJWHAKOBBLIM IMPHUOPUTET U BHIYUCHSIOTCS CJIeBa HampaBo. [IpuoputeTr u
04YEepPENHOCTDH OIIEPaTOPOB KECTKO (UKCUPOBAHEI B CHHTAaKCUUYEeCKOM aHanu3aTope. Eciu BB XOTUTE, YTO-
OBl BEIpakKeHME C HECKOJIBKUMU OllepaTopaMy pa30upaliock He B TOM IIOPSIAKE, KOTOPHINA TUKTYIOT 9TH
TIPHUOPUTETHI, OOABbTE CKOOKH.

Ta6muuoa 4.2. [IpuopureT oneparopoB (OT 00IBIIEr0 K MEHbIIIEMY)

Oneparop/371€MeHT OuepéaHoCcThL Onucanue
CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEl U CTOJOIIa
CJIeBa-HAMpPaBo puBeAeHue TUTIOB B cTuine Postgres
Pro
[] clIeBa-HaIIPaBo BHIOOD 3JIEMEHTa MacCHUBa
+ - CcIIpaBa-HaJIeBO VHaPHLIN IIJII0C, YHAPHLIH MHUHYC
COLLATE clIeBa-HaIIPaBo BBIOOD HpaBUjla COPTUPOBKHU
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue

AT clieBa-HaIlpaBo AT TIME ZONE

~ cJIeBa-HaIIPaBo BO3Be[IeHHNE B CTEIIeHb

* /% cleBa-HaIMpaBo YMHOX€eHUe, IelleHue, OCTaTOK OT Imele-
HUS

+ - clIeBa-HaIIPaBo CIOXKeHUe, BEUYUTaHue

(00031 mpyro# omepaTop) cleBa-HaIpaBo BCe IpPyTHUe BCTPOEHHBIE U II0JIb30Ba-
TeIbCKUE OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR TIpoBepKa Auaral3oHa, IIPOBepKa 4JIeH-
CTBa, CpaBHEHHE CTPOK

<> =<=>= <> oIepaTophl CPaBHEHUS

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

NOT CcIIpaBa-HaJIEBO JIOTUYECKOe OTPUIIaHUe

AND cleBa-HaINpaBo JIoTUYeCcKasi KOHbIOHKITUS

OR clieBa-HaIlpaBo JIOTUYEeCcKasi JU3bIOHKIIUS

3aMeThTe, YTO IIpaBUjia IPHOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHaMH, YTO U BHIIIEIIepeYrCIeHHbEe BCTPOEHHBIE onepaTopsl. Hampumep,
€CJIY BB OIPEIEeNINTe OIepaTop «+» I HEKOTOPOTO HeCTAaHOAaPTHOTO THUIA JaHHHX, OH OyoeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC IejaeT.

Korpa B KOHCTPYKIIMK OPERATOR HCIOJIb3yeTCS UMs OIlepaTopa CO CXeMOoii, HallpuMep Tak:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOoTda OPERATOR MMeEET IIPUOPHUTET II0 YMOJIYaHUIO, COOTBETCTBYIOMIUM B Tabnuie 4.2 CTpoKe «Jitoboit
IpPyTro¥ olepaTop». OTO He 3aBUCUT OT TOTO, KaKMe MMEHHO OIepaTOpPHl HaXOOATCS B KOHCTPYKLIMU
OPERATOR () .

IIpuMmeyaHnue

B PostgreSQL po Bepcuu 9.5 gencTBOBaaIyM HEMHOTO APYTrHUe IIpaBUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIIMCh 110 0OIIEeMYy IIPaBUJIY; IIPOBEPKH IS MMEJIH
0oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN M CBSI3aHHBIE KOHCTPYKIIMK paboTaiu HeCOrIaCOBaHHO
— B HEKOTOPHIX CIyYasx IPUOPUTETHee OKa3hIBaJICs OIepaTop NOT, a He BETWEEN. DTH IIpaBuila
OBLTH U3MEHEeHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHOapTy SQL u OJist yMEeHbIIeHUs Iy TaHUIIbl 13-3a
HeCcOorJIaCOBaHHOM 00pPaboTKU JTOTMYECKH PaBHO3HAUHBIX KOHCTPYKIHUHU. B GOBIINHCTBE CIydYaeB
9TH U3MEHEeHUs HUKAK He IPOSIBATCS, THO0 MOT'YT IPHUBECTH K OIIIMOKAM THUIIa «HEeT TAaKOTro omepa-
TOpa», KOTOPhIE MOXKHO pPa3pemnTb, o0aBuB CKOOKKH. OTHAKO BO3MOXKHEI 0COOBIE CITydyau, KOraga
3ampoc OymeT pa3o6paH 6e3 omrubKYy, HO ero IIoBeIeHue MOKEeT U3MEHHUThCS.

4.2. Bbipa>keHus 3Ha4YeHuA

BrlpazkeHusi 3HaYeHHUST IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HallpuMep B CIHCKEe Pe3yIbTaTOB
KOMaHAH SELECT, B 3HAQUYEHUAX CTONOIIOB B INSERT U/IX UPDATE HM/IX B YCJIOBUSX IOMCKA BO MHOTHX KO-
MaHpaX. Pe3ymbTaT TakKOro BRIPAXKEHMS WHOTHOA HA3bIBAIOT CKA/SAPOM, YTOOH OTIUYUTH €TI0 OT PEe3yiib-
TaTa TabIUYHOTO BEIPaXKeHUs (KOTOPHIN ITPeAaCcTaBiIsieT co0oi Tabmuiry). A caMu BeIpaKeHUsT 3HAYEHUST
YacTO HA3BIBAIOT CKA/ASPHbIMU (MM HIPOCTO 8bipadceHusamu). CHUHTAKCUC TaKUX BBIPAXKEHUM ITO3BOJISI-
€T BHIYUCJISITh 3HAYEHUS U3 TPUMUTHUBHBLIX YaCTeH, UCIOJIB3YS apuMeTHIEeCKUe, TOTUYEeCKUe U Opyrue
oreparuu.

Bblpa}KeHI/IﬂMI/I 3HA4YEeHUs ABJIAIOTCA:
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* KoHCTaHTa UM HEIIOCPEOCTBEHHOE 3HAYEHUEe

* Cchlnika Ha cTomnbeln

e CchlJIKa Ha MO3UIIMOHHBIN ITapaMeTp B Tejle onpefesyieHus GyHKIIUK UJIU IIOATOTOBJIEHHOTO OIIepPaTo-
pa

* BrIpaxXeHUe C UHOEKCOM

¢ BripaxkeHue BLIOOpA IO

e [IpumeHeHHe omepaTopa

* BrizoB QyHKINU

e ArperaTHO€ BhIpaxKeHUE

¢ Bri30B OKOHHOM (YHKITUU

e IlpuBepeHue TUTIOB

e TlpuMeHeHUe ITPaBUI COPTUPOBKU

e CKansapHBIUM DOA3aIpPocC

¢ KOHCTPYKTOp MaccCuBa

¢ KOHCTPYKTOP TabIUYHOM CTPOKH

¢ KpomMme TOro, BEIpaXKeHUEM 3HAYEHUS SIBJISIOTCS CKOOKM (IIpegHa3HaYeHHbIe O TPYIOUPOBKY I10[-

B]:Ipa}KeHI/Iﬂ U ImepeoIpeneienus IIpuopuTeTa )

B momonHeHMe K 3TOMY CIIUCKY €CTh €II€ HECKOJTbKO KOHCTPYKITHM, KOTOPHIE MOXKHO KJIaCCU(PUITUPOBATh
KaK BBIPAXKEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM ITpaBuiaaM. OHU OOBIYHO UMEIOT
BUO QYHKIIUM WK OTepaTopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOIEM pa3mene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIUM — IIPEeNIoKeHrne IS NULL.

M=l yke obcymunu KOHCTAHTH B [Togpa3gerne 4.1.2. B creayomux pa3genax PpaCCMaTPUBAIOTCS OCTallb-
HBIE BapHUaHTHL.

4.2.1. CcbiIKM Ha cTONOLbI
CcruiKy Ha cTosbell MOXKHO 3amucaTth B popme:
OTHOIMEHHE . HUMS__CTONbIa
3mech oraomenme — UM TAOIUILI (BO3MOXKHO, ITIOJTHOE, C UMEHEM CXEMBI) UJIU €€ TICEBOOHUM, OIpele-

JIEHHBIA B MIPEOIOXKEHUN FROM. DTO MMS U Pa3OesionIyi0 TOYKY MOXKHO OMYyCTHUTh, €CTU UMS CTOJIOIa
VHUKAJIPHO Cpedy BCexX TabJuIl, 3afefiCTBOBAaHHBIX B TeKyIeM 3ampoce. (CM. Takxke I'maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchHINIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMeHsIeTCs O oOpallleHus K 3HaUYeHUIo, mepemaHHomMy B SQL-
ormepaTop H3BHe. [TapaMeTphl HCIIONL3YIOTCS B omnpenesieHusax SQL-QyHKIIME M IIOATOTOBIIEHHEIX OIle-
paTopoB. HekoTopkle KIHMeHTCKHUe OMOIMOTEeKH TaKxKe IMOANepKUBAIOT Iepenavy 3HaUYeHUH OaHHEIX OT-
OenbHO OT camMoi SQL-KOMAaHIBl, ¥ B 3TOM CJIy4uae IIapaMeTpPhl IIO3BOJISIOT CChIATHCSA Ha TaKHe 3Haue-
Hus. CChITKA Ha MapaMeTp 3aMuCHIBAETCS B Cledylolei ¢hopme:

Suyrcio

Hampumep, paccMoTpum cienyollee onpeneyienne QyHKINN dept:

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

3mechb $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHUE IIEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKkcbl 3/71eMeHTOB
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4

Ecnu B BBEIPA2K€HUHN BBI UMeeTe OeJI0 C MaCCUBOM, TO MO2KHO HU3BJI€Yb OHpeHeHéHHbII;I €ero J3JIEMEHT, Ha-
IINCAaB:

BbIpaXeHHEe [ HHIEeKC]

HMJIN HEeCKOJIBKO COCeITHUX 3JIEMEeHTOB («cpe3 MaCCI/IBa»):

BbIpaAXEHHE | HUXHHH HHIEKC:BEPXHHH HHIOEKC]

(3mech kBampaTHBIE CKOOKM [ ] HOJIZKHBI IIPHUCYTCTBOBATh OYKBallbHO.) KaXKOblil mmnexc caM 1o cebe

ABJISAETCSA BBIPA2KEHHNEM, PE3YJIbTAaT KOTOPOI'0 OKPYTIJIAETCA K 6J'IH)K8.IZI.H€MY oeJjoMy.

B OGU.IGM CJIy4ae€ BripaxeHre MACCHUBA OOJI2ZKHO 3aKJIIOYAaThECA B KPYTJIBIE CKOOKH, HO UX MOXKHO OIIYCTHUTH,
KOrga BhEIPpaXKeHHne C UHOEKCOM — 3TO IIPOCTO CCEBIJIKA Ha CTOJ'I6eI.[ UJIY TTO3ULIMOHHBIN ImapaMeTp. KpOMe
TOT'0, MOXKHO COEIUHUTL HECKOJIBKO MHIEKCOB, €CJIM UCXOOHBIM MaCCUB MHOFOMGpHBIfI. HaanMep:

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

(bynxumnga_maccus (a, b)) [42]

B mocnepHel cTpokKe Kpyriable CKOOKYU HeoOxomuMul. [TogpoOHee MacCUBH paccMaTpuUBalOTCs B Pa3me-
je 8.15.

2.4. BbiOop nonna

Ecnu pesynbTaT BHIpaXKeHUSI — 3HAa4YeHWE COCTAaBHOTO THUIla (CTPOKa TalJIWIE), TOTAAa OIpedeseéHHOoe
TIoJie 3TOM CTPOKM MOIKHO M3BJIEYb, HATIMCAB:

BEIPAXCHHE . HM4__I1OJIA

B o0111eM ciiy4ae sopaxemme TAKOTO THUIIA JOJIKHO 3aKJII0YaTbCs B KPYTJjible CKOOKM, HO UX MOZKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabJIUIy MU ITO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuija.cronbell
$1.cTonben
(dyHKUME_KopTex(a,b)) .cTron3

(TakuM 06pa3oM, IOJIHASI CCHIJIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHHIM Ciiy4daill BeIGopa 1mosis.) BaxkHBIN
0COORBIN CciTyuay 3mech — M3BJIEYEHME T0JIS U3 CTOJIOIla COCTAaBHOTO THUIIA:

(cocTaBHOU_cTOnbel]) .r1one
(Mog_Tabnuua.CcoCTaBHOHU_cTonbel) .none

3mechk CKOOKM HYXKHBI, YTOOHI IT0OKa3aTh, YTO cocTaBHON_cTonbern — 3TO UMS CTONOIA, a He TAOIUIILL, U
YTO Mosd_Tabnuua — UMS Ta6HI/IHbI, a He CXEeMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHUsI, HAIIMCaB . *:

(cocraBHOM_cTonbern) . *

9Ta 3anuch JelcTByeT II0-pa3HOMY B 3aBHCHMOCTH OT KOHTEKCTa; HoapobHee 06 3ToM roBoputcs B ITon-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHMe onepaTtopa

CyU_IeCTByIOT OBa BO3MOZXKHEBEIX CMHTAKCHCa ITPUMEHEHUA OIIePaTOPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)

oneparop sopaxerue (YyHapHBIM IPeUKCHBIN OIIepaTop)

roe omeparop COOTBETCTBYET CMHTAKCHUYE€CKHM IIPDABUJIaM, OIIMCAHHBIM B HOﬂpa3HeHe 413, nubo aTo
OJIHO M3 KJIIOYEeBHIX CJIOB AND, OR M NOT, Tu60 IIOJIHOe UMs oIepaTopa B hopMe:
OPERATOR (cxeMma . uMd_oneparopa)

Cy1iecTBOBaHHE KOHKPETHBIX OIIEPAaTOPOB U X TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK M Ka-
Kue OoIllepaTopHl OIpedesieHbl CUCTEMOM U IIOJIb30BaTeneM. BcTpoeHHBIe omlepaTOpPs onucaHlbl B ['1aBe 9.
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4.2.6. Bbi30oBbl hYHKLUN

BEI30B (DYHKITUH 3aIllMCLIBAETCS ITPOCTO KaK MMs QYHKIIUH (BO3MOXKHO, HOIIOJIHEHHOEe UMEHEeM CXEMHbI) U
CIICOK apTyYMEeHTOB B CKOOKax:

umd_¢QyHkyguu ([ BblpaxeHHe [, BblpaxeHHe ... 1])
HaanMep, TaK BBEIYUCIIAETCA KBaJIpaTHI:IfI KOPEHb U3 2:
sqgrt (2)

CrnucoK BCTPOEHHHIX GyHKIUY IIpuBenéeH B ['1aBe 9. [Tonb30oBaTesNb TaKKe MOXKET ONIPefesiuTh U Apyrue
dbyrKIIUN.

BrimostHsist 3anpockl B 6a3e OaHHBIX, TOE OOHU MOJb30BATENIM MOTYT HE JHOBEPSITh APYTUM, B 3aIIUCH BHI-
30BOB (pyHKIMU cOOIIOAaNiTE MEPH TPEAOCTOPOKHOCTH, OonucauHbe B Pazmerne 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHEle UMeHa. [TogpobHee 06 aToMm cM. Pazmen 4.3.

IIpumeuyanue

OyHKIMIO, TPUHUMAIOIIYI0 OOUH apryMEHT COCTAaBHOTO THUIIA, MOXKHO TaKXe BhI3LIBATh, UCIIONb3YS
CHUHTAKCHUC BEIOOpA ITOJIsT, ¥ Ha000POT, BEIOOP ITOMIST MOXKHO 3amucaTh B GYHKIIMOHAJIFHOM CcTUiIe. To
€CTh 3alUCH col (table) U table.col paBHOCUJIBHLI M B3aUMO3aMeHsIeMEI. DTO II0BeJeHHe He Oro-
BOpeHO cTaHpgapTtoM SQL, HO peanu3oBaHo B Postgres Pro, Tak Kak 3TO MO3BOJIAET UCIIOJIb30BaTh
byHKIMY O71sT SMYISIIUN «BEYUCIISIEMEIX ITonel». [logpo6Hee 3T0 onucaHo B [Tomgpasmene 8.16.5.

4.2.7. ArperaTHblie Bbipa>XeHus

Ae2pezamHoe 8bipadsiceHue TIPeaCcTaBasieT co00l IpUMeHeHNe arperaTHON QyHKIMN K CTPOKaM, BEIOpaH-
HBIM 3aIIpoCcoM. ArperaTtHasi GYHKIHS CBOIUT MHOXXECTBO BXOIHBIX 3HAYEHUH K OOHOMY BBIXOIHOMY, KakK
HaIpuMep, CyMMa WM CpegHee. ArperaTHoe BhHIpaxKeHue MOXKeT 3aIllMChIBAThCS CIIEOVIOIINM 00pa3oM:

arperarHad_¢QyHkyug (BelpaxeHue [ , ... ] | npemnoxenume_order_by ] ) [ FILTER

( WHERE ycnoBue_¢unbTpa ) |

arperarHad_¢yukyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenume_order_by ] ) [ FILTER

( WHERE ycnoBue_¢unbTpa ) |

arperarHad_¢yuakygug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycnoBue_o¢unbrpa ) |

arperarHad_¢yHxngug ( * ) [ FILTER ( WHERE ycnoBue_ o¢unbrpa ) |

arperarHad_¢yukyug ( [ BepaxeHwme [ , ... ] ] ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢uaprtpa ) |

30ech arperaruas_¢yuxyus — UMSI paHee ONpeneéHHON arperaTHON PyHKITMY (BO3MOXKHO, AOMOTHEH-
HO€e MMEHEM CXGMI:I), BRIPDAXEHHE — noboe BBEIPpA2K€HHUE 3HA4YEeHHUsA, He CogepzxKalllee B cebe arperaTHoro
BEIPpazKE€HUA UIJIN BEI30Ba OKOHHOHU (bYHKIJ;I/II/I. Heo0Os3aTennHbIe IIPEeOJIOXKEeHUs npennoxeHue_order_by A
ycnoBHe_@QuIIb Tpa OIIUCHIBAIOTCS HUXKE.

B nmepBoit popMe arperaTHOroO BEIpaXKeHUs arperaTtHast QyHKINS BbI3BIBAETCS OJISI KaXKO0M CTPOoKU. BTo-
pas ¢dopma sKBUBaJIEHTHA IIE€PBOM, TaK KakK yKa3daHue ALL IIOApa3yMeBaeTcCs 110 YMOI4aHuio. B TpeTheit
(opme arperaTHasi GyHKIUS BEI3BIBAETCS IJIS BCEX PA3JIMYHBIX 3HAYEHUH BhIpazkeHus (um Habopa pas-
TTUYHBIX 3HAaUEeHUH, [JI1 HECKOJILKUX BhIPAXKEHUM), BEIIeJIEHHBIX BO BXOOHBIX TaHHLIX. B 4eTBEpPTOM dop-
Me arperaTHas QyHKIIUS BBI3BIBAETCS OJIS KaXKA0M CTPOKM, TaK KaK HUKAaKOT0 KOHKPETHOI 0 3HaYeHUs He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJig GYHKUMU count (*) ). B mocnegue popMe UCTIOIB3YIOTCS
copmupyroujue arperaTHele ¢GyHKIIUY, KOTOPLIe OYOYT OMMCAHbI HUXKE.

BonbIIMHCTBO arperaTHeIX GYHKIIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJisd KOTOPHIX BEIpa-
KEHHUS BLIOAIOT OOHO MM HEeCKOoJbKO 3HaueHud NULL, oTOpackBaloTCsI. ITO MOXKHO CUHTAThL UCTHHHEIM
IJISI BCEX BCTPOEHHEBIX OIIEPaTOPOB, €CIIH SIBHO HE TOBOPHUTCS 00 06paTHOM.
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Hampumep, count (*) momcuuTaeT o0Inee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HIOACYUTAET UUCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3HaveHuit ctonbua f£1.

OOEBIYHO CTPOKHK OAHHEBEIX IMT€epeIarTCqa aneTaTHOfI (by'HKI_II/II/I B HeOHpeHeT[éHHOM IIOpAOKe 1 BO MHOTHUX
ClIy4asX 3TO He UMe€eT 3Ha4YeHUusd, HallpuMep (bYHKLII/IH min BbIJIaéT OOVH M TOT 2kK€ PEe3YyJIbTaT HE3aBUCHU-
MO OT IIOpAOKa ITOCTYIIAIOIIIUX NaHHBIX. OHH&KO HEKOTODPEBIE arperaTHeIe (I)YHKI_II/II/I (TaKI/Ie KakK array_agg
u string_agg) BEIOAIOT PE3YJIbTAThI, 3aBUCAIINE OT IIOPAOKA HaHHBIX. HJ’[H TaKHX arperaTHbiX (I)YHKLII/II:I
MOZKHO J106aBI/ITI> npeninoxenue_order by W 3adaTh Hy}KHI:IfI TIIOPAOOK. 9TO npeninoxenue_order by IMe-
€T TOT K€ CHHTAKCUC, 4TO U IIPEeOJIOKEeHUe ORDER BY Ha YPOBHE 3allpoca, Kak onucasHo B Pa3gene 7.5, 3a
HCKIIIOYEeHHEM TOI'O, YTO €I0 BhIPazKeHHWs OOJIZKHEI 6bITb IIPOCTO BBIPaXKE€HUAMHU, a HE UME€HaMU Pe3yJIib-
TUPYIOIIUX CTOJIOOB MK YuciiaMu. Hampumep:

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

3aMeThTe, YTO IIPHU MCIIOIb30BaHUM arperaTHHX QYHKITUM C HECKOIBKUMHU apTyMeHTaMu, IIpeqIoXKeHne
ORDER BY MAET IIOCJIE BCEX apTyMeHTOB. Hampumep, Hago nucaTh Tak:

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

IMocnepuuii BapuaHT CHHTAKCUYECKHY OOITYCTHUM, HO OH ITPECTAaBIIsIET COO0M BHI30B arperaTHou (yHKITNHN
OOHOI'0 apryMeHTa C IByMd KJIII0YaMH ORDER BY (HpI/I 3TOM BTOpOfI He MMeeT CMEBICJIA, TaK KaK 3TO KOH-
CTaHTa).

Ecnu npeninoxeHue _order by OOIIOJIIHEHO YKa3aHHeM DISTINCT, TOrga BCe BEIpaXKeHHudA ORDER BY OOJIXK-
HBI COOTBETCTBOBATh OOBIYHBIM AprymeHTaM arperaTHofI (by'HKL[I/II/I; TO €CTh BEI HE MOXKeTe COPTUPOBATH
CTPOKH I10 BEIPpaXKE€HHI0, He BKJ‘IIOHéHHOMy B CIIMCOK DISTINCT.

IIpumMeuyaHnue

B0O3MOKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoi GyHKIUH — 3TO paclIupeHue
Postgres Pro.

IMpu moGaBeHWU ORDER BY B OOBIYHEIM CITMCOK apTyYMEHTOB arperaTHoOW (YHKIIUH, OITMCAHHOM [0 3TO-
TO, BEITIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [IJIsT YHUBEPCAJIbHBIX M CTaTUCTUYECKUX arperaTHhIX GYHK-
LIUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHUH, copmu-
pyrouwiue azpez2amHble d)yHKuuu, O KOTOPHBIX npennoxeHHe_order SIBISIETCSA 0b6s13ameibHbIM, OOBLIYHO
TIOTOMY, UTO BEIYHCJIEHNE 3TOU QYHKIIMYU UMEET CMBICII TOJIBKO IIPU ONIPeNeIEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIMU SBJISIOTCSA BBIUMCIIEHUS PaHTa U
OpoueHTUNd. [ cOpTUpyomel arperaTHol QYHKINU npenntoxerre_order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUYN IIPpUMED, TPUBEOEHHLIN BhIlle. BrIpaXkeHus B npen—
noxenuy_order_ by BHYUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIINH, COPTUPYIOTCS B COOTBETCTBUM C TPeOOBaHUEM npennoxenus_order._by U MOCTyIIa-
10T B arperaTHyio QyHKIIMYU KakK BXoOsiue apryMeHTHl. (Ecinu Xe npennoxernne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepeHaéTcs KaK apryMeHT(bl) arperaTHoi ¢GyHKIIUU.) BripaXkeHusI-apryMeHTHI,
IpenIIecTBYIONIe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BBEIpaKeHWsl, YKa3aHHbIE B npennoxenur_order by — dzpea2upyemviMu adpsymeHmamu. B oTnuyue ot
apryMeHTOB OOBIYHOM arperaTHoOM (GYHKUMNY, HETIOCPEeACTBEHHEIE apTyMEHTHI BEIYMCIISIIOTCS OJHOKPATHO
IJIg KaXKOOTo BbI30Ba (PYHKITMM, a He IS KaX[J0M CTPOKU. ITO 3HAYUT, YTO OHU MOTYT COEepzKaTh Iie-
peMeHHBIe, TOJIbKO €CIU 3TU IIepeMeHHbIe CTPYIIIUPOBAHEI B GROUP BY; 3TO CYTh TO XK€ OTpPaHUYEHUE,
4TO melicTBOBao O6bl, 6yOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpen-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HalpUMepP, OJId YKa3aHUs 3HaUYeHUS IIPOLIEHTUIsI, KOTO-
poe UMEeEeT CMHEICJI, TOJIBKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsl BCero pacyéTa arperatHoi ¢pyukuum. Criu-
COK HETIOCPEeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allUIIuTe IIPOCTO (), HO HE (*).
(Ha camom pgene Postgres Pro mpumet o6e 3amucH, HO TOJIBKO IepBasi COOTBETCTBYET cTaHmapTy SQL.)
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I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

oHa mony4aeT 50-bIi MPOIEHTUITb, UIU MeAuaHy, 3HaueHus: CTONOIa income M3 TAOMUILI households.
B manHOM cny4ae 0.5 — 3TO HEMOCPEOCTBEHHBIN apTryMEHT; €Clu Obl APOOBb MPOIEHTUJIS MEHSAIACh OT
CTPOKHY K CTPOKE, 9TO HE UMEJIO OBl CMEBICIIA.

Ecnu mo6aBiieHO mpeaioXkeHue FILTER, arperaTHON (pyHKITMY ITOIai0TCS TONBKO T€ BXOIOHBLIE CTPOKH, IS
KOTOPHIX ycrosue_¢unsTpa BEIYUCISETCS KaK UCTUHHOE; IPYTrue CTPOKU oTOpackBaloTcsa. Hampumep:

SELECT

count (*) AS unfiltered,

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

(1 row)

INpenomnpenenénHble arperaTHble GyHKIMYM ontrcaHbl B Pa3gerne 9.21. [Tonb30BaTesNb TaKKe MOXKET OIIpe-
IEeNIUTh OPyTue arperaTHbele QyHKIINHU.

ArperaTHoe BrRIpaXkeHUe MOXKeT (GUIypHPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHAbLl SELECT. Bo Bcex OCTanbHEIX NIPEAJIOKEHUAX, HallpuMep WHERE, OHU 3allpelleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIYMNCISIIOTCS OO0 TOr0, Kak GOPMUDYIOTCS pPe3yJIbTaThl arperaTHeIX
dbyrKIIMN.

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B rmoas3amnpoce (cM. [Togpa3men 4.2.11 u Pasgen 9.23), oHO
OOBIYHO BHIUUCJIETCS [JII BCEX CTPOK Imoazanpoca. Ho ecnu B apryMeHTax (UNU B ycnosun_filter) ar-
peraTHoOM PYHKIIUYM eCTh TOJILKO ITIepeMEHHEBIe BHEIITHETO YPOBHS, arperaTHas GyHKIIUSI OTHOCUTCS K O/I1-
KaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIISETCS OJI BCEX CTPOK COOTBETCTBYIOIIEr0 3ampoca. Takoe arpe-
raTHOE BEIpaXKeHUE B LIeJIOM SBISIETCS BHEIUIHEM CCBHIJIKOU AJIS CBOEro Ioa3anpoca U Ha KaKAOM BEIYUC-
JIEHUU CYUUTAETCA KOHCTAHTOU. [Ipy 3TOM HONMyCTHMOE IMOJI0XKEHUE arperaTHOM (GyHKIUU OrpaHUYMUBa-
€TCs CIIMCKOM pe3yIbTaTOB U NPEIJI0KeHNeM HAVING Ha TOM YPOBHE 3alIpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bui308 0k0oHHOU (pyHKUUU TIpEeACcTaBaseT co00M MpuMeHeHre QyHKITNY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGoOpy CTPOK, BEIOPAaHHOMY 3aIllpoCcoM. B oTIn4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX QYHKIINH,
IPU 3TOM He IPOUCXOAUT I'PYINIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHEeNb-
HOU B pe3yJbTaTe 3anpoca. OgHakKo OKOHHasA (PyHKIMS UMeeT OOCTYI KO BCEM CTPOKAaM, BOLIEOIINM B
TPYIIITy TEeKYyIlel CTPOKM COTJIaCHO YKa3aHHWIO I'PYIIIHUPOBKHU (CIIUCKY PARTITION BY) B BHI30BE OKOHHOM
dyHK1MYM. BEI30B OKOHHOM (QYHKIIMYU MOXKET UMETD ClieAyIoline (hOpMbI:

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER wuM4g OKHa

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER ( onpenpesieHHe_OKHAa )

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npennoxenwe_ ¢uibrpa ) | OVER mmMg _okHa

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uibTpa ) |1 OVER ( omnpemeneHHe OKHa )

3mech onpenenenue_oxHa 3alIMCHIBAETCSI B BUE

[ mmMg_cymecTByomero_okHa |

[ PARTITION BY Brpaxexnue [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
, --.11
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[ ompemenenue_paMkKH ]
Heob6s13aTensHoOE onpeneneHue_paMkx MOXKET UMEThb BHU]:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmauvamo_pamku AND KoHeI] paMkKH [ HCKIOUEHHE PaMKH ]

3mech ravamno_pamxu M KOoHel_paMxy 3aHAI0OTCS OOHUM U3 CIEeOYIOIIUX CIIOCOOO0B:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEHHE paMkKH MOXKET OBLITH CIIeAYyIOLINM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I3TO moboe BEIPpAKE€HUE 3HAYEHUA, HEe COoOepxKalllee BEI30BOB OKOHHEBIX (I)YHKI_II/II;I

MMa_oxHa — CChUIKA Ha MMEHOBaHHOE OKHO, OlpefesIEHHOe NPeIIoKeHueM WINDOW B JaHHOM 3alpoce.
Takxke BO3MOIXKHO HalucaTh B CKOOKax IIOJIHOEe onpeneneHHe_okHa, UCIIONB3ys TOT K€ CUHTAKCHC OIIpe-
IeJleHus UMEHOBAaHHOTO OKHA B MPeJIoKeHnN WINDOW; ImoapoOHee 3To omucaHo B cupaBke mo SELECT.
CTOUT OTMETUTH, YTO 3AIIUCh OVER umda_oxHa He IIOJHOCTBHIO PaBHO3HAa4YHa OVER (umd_oxHa ...); HO-
ClegHMH BapUaHT Nogpa3yMeBaeT KONMMPOBaHUe U U3MEeHEeHUe OINpefesieHrsI OKHa U He OyIOeT OOmyCTHU-
MEIM, €CJIY OIIpefesIeHre 9TOTO OKHA BKJII0YaeT OnpeneieHue paMKU.

Ykazauue PARTITION BY T'PyNIHUPYET CTPOKHM 3ampoca B pa3desbl, KOTOPHE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIMelH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO IIPemIoKeHnI0 GROUP
BY Ha YpPOBHE 3aIlpoca, 3a HMCKJI0YEeHHEeM TOTO, YTO ero apr'yMeHTHI BCerjla IMPOCTO BHIPAXKEHUS, a He
MMeHa BEIXOHBIX CTOMOIIOB MIH YKciia. be3 PARTITION BY BCE CTPOKH, BEIJaBaeMbIE 3alTPOCOM, paccMar-
PUBAIOTCSA KaK OOWH pa3fen. YKa3aHue ORDER BY OIpeHeNsieT MOPSIIOK, B KOTOPOM OKOHHAas (QyHKIHAS
o6pabaTriBaeT CTpoKu pasmena. OHO Tak ke MOOOOHO ITPEedJIOKEHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK ke He IPUHUMAaeT MMeHa BBEIXOIHBIX CTOJIOIIOB MM YHCjia. be3 ORDER BY CTPOKU 0OpabaThIBAIOTCS
B HEOTIPEIeIEHHOM TIOPSIKE.

onpenenenue_pamxu 3aaéT HAOOP CTPOK, 00pa3yIoIIUX PAMKY OKHA, KOTOpas IpeacTaBisgeT co00 mof-
MHOKECTBO CTPOK TEKYIIEero pa3feia U UCIIOIb3YeTCs [AJId OKOHHBIX (QYHKIIUM, paboTaloIuX ¢ paMKOH,
a He CO BCeM pa3zzeyoM. [IogMHOXKEeCTBO CTPOK B paMKe MOXKEeT MEHSAThCS B 3aBUCUMOCTH OT TOTO, KaKas
CTPOKa SIBNAETCS TeKylleid. PaMKy MOXKHO 3amaTh B pesKUMaxX RANGE, ROWS UJIX GROUPS; B KaXK[OOM ClIydae
OHA HAaYHUHAETCH C IIOJIOKEHUA Havano_paMxH U 3aKaHYUBAETCA IIOJIOZKEHUEM KOHEeI_paMKH. Ecnu xome-
1_pamxu He 3a0a€TCs IBHO, IOApPa3yMeBaeTCss CURRENT ROW (TeKyIas CTPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCIIH xowmel_pamxy OMIPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IMOCJIeTHEH CTPOKOMH
pasmena.

B pexumMe RANGE UJIM GROUPS mauvano_pamkH, 3aJaHHOE KaK CURRENT ROW, ommpepesdeT B Ka4eCTBe Hada-
Jla IEPBYI0 pOOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIpU COPTUPOBKE COTJIACHO YKa3aHHOMY OJig OKHa
IpenioKeHNIo ORDER BY CUMTAETCS PAaBHOU TeKylllel), Toraa Kak xoxer_pamku, 3aJaHHBIN KaK CURRENT
ROW, ompepnesisieT KOHIIOM PaMKH IIOCJTIEOHIOI0 POOCTBEHHYIO CTPOKY. B pexume ROWS BapHaHT CURRENT
ROW ITPOCTO 0603HaYaeT TEKYIIYIO0 CTPOKY.

B BapuaHTax omnpefesieHUs PaMKM cmemenxe PRECEDING M cmemenue FOLLOWING B Ka4€CTBE cMemeHHd
OOJIZKHO 3aaBaThbCsd BRIPAXKEHHE, He CoOepzKalllee Kakue-J11ubo IIepeMeHHEBIE€ U BBI3OBHI arperaTHBIX UJIN
OKOHHBIX (pyHKIMH. YTO mMeHHO OyOeT Oo3HadaTh cremenHe, ONIPEHENIsieTCS B 3aBUCUMOCTH OT PeXXHMa
paMKu:
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* B pexume ROWS cvemernue OOIXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpullaTeNIbHBEIM IIEIEIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesiieT COBUT, C KOTOPHIM Hadajio PaMKHU IIO3ULIMOHUPYETCS IIepel TEKYIei
CTPOKOM, a KOHel] — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS cmemernne TaKXe OOJIXKHO 3agaBaThCsa OTIUYHBEIM OT NULL HeoTpUllaTENbHEIM 11€-
JIBIM YHCIIOM, ¥ 3TO YUCJIO OIpPenensaeT COBUT (10 KOTUYEeCTBY I'PYIIIT POOCTBEHHKIX CTPOK), C KOTO-
PBIM Ha4ajlo paMKM ITO3UIIMOHUPYETCS Iepe IPYIIol CTPOK, POACTBEHHBIX TEKYIIEH, a KOHEI] —
II0CJIe 9TOM IPyIIbl. ['Pynny pOOCTBEHHEIX CTPOK 00Pa3yi0T CTPOKH, KOTOPhIE CYUTAIOTCSI PaBHLIMU
COTJIaCHO ORDER BY. ([IJ1 MCIIONMb30BaHUS pexKuMa GROUPS oIlpefeieHre OKHa JOIXKHO coepKaTh
npennoxeHue ORDER BY.)

* B pexuMe RANGE OJISI UCIIOTb30BaHUS 3TUX YKa3aHUM IpenioxXeHne ORDER BY IOIXKHO COepzKaTh
POBHO oOuH cTobell. B aToM ciiyuyae cremenme 3amaéT MaKCUMAJIPHYIO PA3HUITy MeXKOy 3HAUYEHU-
eM 3TOT0 CTOJIOIa B TEKYIel CTPOKe U 3HaYeHHEM ero XKe B IPedIeCTBYIOMINX X II0CIIenyIo-
IIMX CTPOKaxX paMKU. THUII JaHHBIX BEIPAXKEHUS cremerye 3aBUCUT OT TUIIA HAaHHBIX YIIOPSAOOYUBaIO-
mrero croJsobna. g YHMCIOBBIX CTOJIOIOB 9TO OOBIYHO TOT K€ YHCJIOBOM THII, a OJIS CTOJIOIIOB C TH-
TOM faTa/BpeMsi — TUI interval. Hampumep, ecinu yrnopsgo4YuBaOIUi cTON0El] UMEeT TUIL date
NN timestamp, BO3MO2KHA TaKas 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUue cremerue IIPU 9TOM MOXKET TakK xKe ObITh OTIuYHBEIM OT NULL 1 HeoTpuIia-
TENbHBIM, XOTSI YTO CYUTATh «HEOTPUIIATEIbHEIM», OYIEeT 3aBUCHUT OT THUIIA JaHHBIX.

B nmro6oM ciiyuyae pacCTOsSIHME MO KOHIIAa PAMK{ OrPAaHMYMBAETCS PACCTOSHHEM [0 KOHIAa pas3fesa, Tak
YTO IS CTPOK, KOTOPBIE HAXOMSTCS Y KOHIIA pa3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST IPYTHX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUusA 0 PRECEDING X 0 FOLLOWING paBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeJINBO U OJId PpeXXHMa RANGE, B ClIy4dae IMoaXoOsaIero OJjid TUIla JaHHBIX
OoIIpenesyieHrs 3HaYeHUA <«HYJIA».

HomonHeHne ucxnouerue_pamxu II03BONISET UCKIIIOUUTD U3 PAMKU CTPOKH, KOTOPEIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, mazke eCJIM OHU MOJIZKHBI OBITh BKIIOUEHEI COTJIACHO YKa3aHUIM, ONPEIeIISIONINM Hadyaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJII0YaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKHu TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjiacHoO IIOPAIOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaeT
U3 paMKM BCe POACTBEHHBIE CTPOKHU [JIST TEKYIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJ4YaHUI0O — He MCKJII0oYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

[To ymon4yaHUIO paMKa OIpenenseTcsa Kak RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIIMpeH-
HOMY OIIpefeJIeHNI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHHMeM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKIIIOYaTh BCe CTPOKU OT Hadaja pasfesa [0 IMOoCIegHeN CTPOKH, POf-
CTBEHHOU TeKyllel (O ORDER BY). Be3 ORDER BY 3TO O3Ha4aeT, YTO B PaMKy BKJIIOUAIOTCS BCE CTPOKHU
pa3gera, Tak KakK BCe OHK CUUTAIOTCS POACTBEHHBIMU TEKYIIEH.

HerCcTBYyIOT TakXKe Cledyllre OrpaHNuYEeHMHSA: B KadeCTBE Hauana_pavkd HEJIb3s 3adaTbh UNBOUNDED
FOLLOWING, B Ka4eCTB€e xoHna_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMkH HE MOXKET
UOTHU B TOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU navano_pamxu AND xonmen_pamxu Iepeld HauasomM_pamxiu. B
YaCTHOCTH, CHHTAKCHUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gomyckaetcsa. Ho
IIpXU 3TOM, HaAIpUMeD, OIpenesieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHMO, XOTS
OHO ¥ He BHIOEpEeT HHKAaKhe CTPOKH.

Ecnu moGaBrneHo mpenioxkeHue FILTER, OKOHHOM (DYHKIIUH ITOHAIOTCS TOJIPKO T€ BXOOHEIE CTPOKH, OIS
KOTOPHIX ycroBue_¢unb Tpa BEIYUCIIAETCS KaK UCTUHHOE; OPYTHe CTPOKH oTOpackiBaioTcs. [Ipemnoxkenne
FILTER OONYCKAEeTCS TOJILKO MJISI arperupyroiinX OKOHHBIX QYHKIIUH.

BcTtpoennble OKOHHBIE QYHKIMH ONHMCaHBI B Tabnuile 9.67, HO MOIb30BaTENb MOXKET PACIIMPUThH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B KaYeCTBe OKOHHBIX (QYHKIINH MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UIIH II0JTh30BaTEJIbCKHE YHUBEPCAILHEIE, @ TAKXKe CTaTUCTUYECKHe arperaTHHEe
dyukuuu. (CopTupyroiue 1 TUII0TE3UPYIOIIMe arperaTible GyHKIIMYM B HACTOSIIeEe BPEMS MCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEJIb35.)
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3anuck co 3BE3MOYKOM (*) IPUMEHSAETCS IIPU BEI30BE He UMEIOIIUX IIapaMeTPOB arperaTHhIX GYHKIIUN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OLIYHO HE
IIpPpUMEeHAEeTCAd OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (I)YHKI_[I/Iﬁ Takue (IJYHKLII/II/I He OOIIYCKAIOT HUCIIOJIb30BAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEBIX d)YHKHPIfI pa3pellleHEtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOZKeHHUH ORDER BY.

[omomHuTEeTbHO 00 OKOHHBIX PYHKITMSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmerne 9.22 u [Toapasnene 7.2.5.

4.2.9. NpuBeneHus TUNOB

ITpuBemeHMe THUIIA OIpemenseT IpeoOpa3oBaHUe MaHHBIX M3 OOHOTO THIIa B Apyroiu. Postgres Pro Boc-
IPpUHUMAaET OBE€ PaBHOCUJIbHBIE 3aIllMCU IPUBEOEHUS TUIIOB:

CAST ( BelpaxeHHe AS THO )
BRIPAXEHHE: : THII

3anuce ¢ CAST COOTBeTCTByeT cTaHpapTy SQL, Torma Kak BapuaHT C :: — HCTOpPUYECKOe Haclenue
Postgres Pro.

Korpa nmpuBeneHMio nogBepraeTcs 3HaYeHNe BHIPaXKeHUs M3BECTHOI'O THUIIa, TPOUCXOOUT ITpeobpa3oBa-
HHUe THUIIa BO BpeMs BHIIOJIHEHUS. JTO IpHUBeNeHre OyIeT YCIEeIIHbIM, TOJILKO €CJIU OIIPefesIEH ITOAX0Is-
Ui omepartop mpeodpa3oBanus TUHOB. O0OpaTuTe BHUMaHWE Ha HEOOBINIOE OTIUYHNE OT IIPUBEOEHUS
KOHCTaHT, onucaHHoro B [Tonpasnerne 4.1.2.7. [IpuBegeHue CTPOKU B YUCTOM BUJE IIPeACTaBIsIeT co00it
HavaJlbHOEe IpHCBauBaHUEe CTPOKOBOM KOHCTAHTHL U OHO Oy[eT YCIIEIIHHIM IJist TI000T0 THUIla (KOHEYHO,
€CJIU CTPOKa COOEPIKUT 3HaUYeHUe, IpueMiaeMoe OJid JaHHOTO THUIla JaHHBIX).

fIBHOe IIpUBeieHNe TUIIA MOXKHO OIIYCTUTD, €CJIM BO3MOXKHO OTHO3HAYHO OIIPEeIeIUTh, KAKOH THUI MOJIXKHO
MMEeTh BhHIpakKeHue (HalmpuMep, KOTma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIL); B TAKUX CIIydasix CUCTeMa
aBTOMaTHYeCKHU ImpeobpasyeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeo0pa30BaHKie BHIIIOTHIETCS TOIBKO OIS
IIpUBeeHnH C IOMETKOH «IOIyCKaeTCs HessiBHOe MpUMeHeHHe» B CUCTEMHEIX KaTalorax. Bce ocTanbHEIE
IpUBeNeHus JONIKHEI 3alKUChIBATLCSA SIBHO. ITO OrpaHUUYEHNE IT03BOJIseT 130eXkKaTh CIOPIPU30B C HEsIB-
HEIM IpeoOpa30BaHUEM.

Takxke MOXKHO 3arucaThb IIpUuBEeOEeHNEe TUIla KdaK BEISOB q)y'HKI.H/II/I:
uMg_rtHna ( BEpaXxeHHE )

OpHako 9T0 O6ymeT paboTaTh TONLKO OJIS THIIOB, UMEHA KOTOPHIX SBIAIOTCSA TaKiKe OOIIyCTUMBIMU HUMe-
Hamu ¢QyHKIUE. Hanmpumep, double precision TakK MCIOTB30BaTh HENTB3S, a float8 (aJbTEPHATUBHOE
Ha3BaHUE TOTO JKe TUIMa) — MOXKHO. KpoMe TOro, mMeHa TUMOB interval, time U timestamp U3-3a CUH-
TAKCUYECKOT0 KOH(IUKTA MOXKHO MCIOIb30BaTh B TAKOM 3aMMCHU TOJBKO B KaBhIYKaX. Takum obpa3om,
3anuch TPUBEOEHUS TUMA B BUAE BHI30Ba (QYHKIIUY TPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OymeT eé He TPUMEHSTh.

IIpumMeuyanue

IIpuBemeHue TUIIA, IPEOCTAaBIeHHOE B BUIE BbI30Ba QYHKIIMH, Ha CAMOM [ejie COOTBETCTBYET BHYT-
peHHeMy MexaHu3My. [laxke IIPY UCIIOIb30BaHMM ABYX CTaHOAPTHHIX TUIIOB 3allCU BHYTPH IIPOUC-
XOIOWT BBI30OB 3aperuCTPUPOBAHHON (GYHKIIMYM, BEIIONHSIIONIEH ITpeodpa3oBanue. I1o cormameHunio
“UMeHeM TaKo¥ GyHKIuU ImpeoOpa30BaHUs SIBISETCS UMs BRIXOOHOI'O THUIIA, M TAKUM 00pa3oM 3a-
IMHACh «B BUOE BhI30Ba (DYHKIIMU>» €CTh HE UTO MHOE, KaK IIPSIMOM BHI30B HHXKenexKaleh QyHKIINU
npeoOpa3oBanud. [Ipu co3maHUM MEePEHOCUMOrO MPUIOXKEHUS Ha 39TO NOBeNeHUe, KOHEUYHO, He
clenyeT pacCcuuThIBaTh. [TogpobHee 310 onucaHo B cripaBke CREATE CAST.

4.2.10. NMNpuMeHeHUe npaBuJZl COPTUPOBKHU

IMpemnoxenne COLLATE IlepeompenenseT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mociie
BBIPAXKEHUS:
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BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

'€ nNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJla, BO3MOZXKHO IOIOJIHEHHEIN UMEHEM CXEMHI. Hpen-
JIoZKeHHe COLLATE CBsA3BIBA€T BhIPazxKe€HHEe CHUJIbHEe, YeM OIIepaTOpPhl, TaK YTO IIPHU H606XOJII/IMOCTI/I CJie-
OyeT UCIIOJIb30BATh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIPpEOEeJZIEHO ABHO, CHCTeéMa 6o BBIGI/IpaeT ero mo cronbiamM, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeK/II0YaeTCsa Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxeHne COLLATE HMeET IBa PACIPOCTPAHEHHBIX IIPUMEHEHHUs: IepeonpeneneHne MopsaKa cop-
THUPOBKH B MTPEJIOKEHUN ORDER BY, HAallpuMep:

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

U I1epeoIrpenesienrne InpaBujl COPTUPOBKHU IIPHU BEISOBE Q)YHKHI/II‘;I HJIN OIIEpaTOPOB, BO3BPAIAOIITNUX A3bI-
KO3aBHCHUMEBIE PE3YJIBTATEI, HAIIPDUMED:

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

3aMeThTe, YTO B OCJIEIHEM ClIydae mpeajoxkeHne COLLATE qo0aBIeHO K apryMeHTYy OIlepaTopa, Ha Je-
CTBUE KOTOPOTO MBI XOTUM IOBNUATE. [Ipu 3TOM He UMeeT 3HaUeHUs, K KaKOMy UMeHHO apryMeHTy oOlle-
paropa unu GyHKIuu nobdaBisgeTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIMM, BEIOUPAETCS IIPU PAaCCMOTPEHUU BCEX apT'yMEHTOB, a SBHOE IIPeJiokeHue COLLATE Iie-
peonpenenseT IpaBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OpHako mobaBiieHUe pa3HbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaMm OyneT ommOkoii. [TogpobHee 06 aToM cM. Paspmen 22.2.)
Takum 00pa3oM, 9Ta KOMaHa BEIZACT TOT XK€ pe3ynbTar:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho aTo GymeT omubKoi:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eCh IIPaBUJIO COPTUPOBKHU HEJIb34d IIPMMEHUTE K Pe3yJIbTaTy OIIepaTopa >, KOTOpI:IfI uMeeT HeCpaBHHU-
BaeMbIl TUI JaHHBIX boolean.

4.2.11. CKanspHblie noas3anpochl

CKanspHBIM IOA3aIpoC — 3TO OOBIYHBIN 3alpPoC SELECT B CKOOKaX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u omuH cronbell. (Hamucanme 3ampocoB ocsemaeTcsi B ['mase 7.) Ilocne BBEIIOHEHUS 3alrpoca
SELECT eTr0 eOUHCTBEHHEIU pe3yabTaT UCIIOIb3YEeTC B OKPyzKawllleM ero BhpaXXeHuu. B KkauecTBe CKa-
JISPHOTO TI0f3aInpoca Helb3s MCIIOJIb30BaTh 3allPOChl, BO3Bpalaiome 60m1ee 0OHONM CTPOKU UIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOTHEHUS IOA3allPOC He BEPHET CTPOK, CKaJISIPHHBIM Pe3yIbTaT CUUTAETCSA
paBubiM NULL.) B nmog3amnpoce MOKHO CChIJIaThCS Ha IEPEMEHHBIE M3 OKPY2KAaIOIIero 3aIpoca; B IIPOIlec-
Cce OOHOTO BHIYHCJIEHUS IOA3anpoca OHU OyAyT CYUTAThCSI KOHCTAaHTaMU. [[pyTrue BhIpaXKeHUs C Moa3a-
npocaMu omnucaHH B Pasperne 9.23.

Hampuwmep, cremyommii 3ampoc HaXOOUT CaMBIM HaCeIEHHBIN IOPO/ B KaXKA0M IIITaTe:
SELECT name, (SELECT max (pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbI MAacCUBOB

KoHCcTpyKTOp MaccuBa — 3TO BEIpaxkeHue, KOTOPOoe CO3[aéT MaCCUB, oIpenesas 3HaUueHUs ero 3JIeMeH-
TOB. KOHCTPYKTOP IIPOCTOTr0 MacCHBa COCTOUT M3 KJIFOUEBOI'O CJI0Ba ARRAY, OTKPHIBAIOIIEW KBagpaTHOU
CKOOKH [, CIIMCKA BHIpaXKeHUH (pa3lenEéHHBIX 3allsIThIMI), 3a0al0IUX 3HaYeHNUsI 9JIeMEeHTOB MaCCHBa, U
3aKphIBaloIIel KBagpaTHoM cKoOKH ]. Hampumep:

SELECT ARRAY[1,2,3+4];
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(1 row)

ITo yMOT4YaHMIO TUIIOM 3JIEMEHTOB MaCCHUBa CYUTAETCS OOIIMU TUTI [IJIsI BCEX BhIPaXKEeHUH, OTIpene e HHBIM
110 IIpaBuUJiaM, OEUCTBYIOUIUM U OJIS KOHCTPYKUMM UNION M CASE (cM. Paspgen 10.5). Bel MmoxeTte nepe-
OIIpefesIuTh ero SIBHO, IPUBeNs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCUJIFHO TOMY, YTO IIPUBECTU K HYKHOMY TUITY KaXKIOOe BhIpaxKeHHe I10 OTHeJIbHOCTHU. [Toapo6-
Hee IpUBEIEHUE TUIIOB onucaHo B [Tompasgene 4.2.9.

MHOFOMepHBIe MaCCHUBEI MOZKHO 06pa3OBbIBaTB, BKJIaabIBasi KOHCTPYKTOPHEL MaCCHUBOB. HpI/I 9TOM BO BHYT-
PEHHUX KOHCTPYKTOpPaX CJIIOBO ARRAY MO2KHO OIIYCKaTh. HaanMep, pe3yibTaT pa6OTBI 9TUX KOHCTPYK-
TOPOB OOWMHAKOB:

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

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

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

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

MHoOTrOMepHbBIE MAaCCUBHI MOJIKHEL OBITh IPSAMOYTOIBHBEIMHU, U TTI03TOMY BHYTPEHHUE KOHCTPYKTOPHI OHO-
TO YPOBHS [OJI?KHBI CO3[IaBaTh BIIOKEHHBIE MaCCUBHLI OTMHAKOBOM pa3MepHOCTHU. JI1000e IpuBeIeHNe TH-
Ila, IPUMEHEHHOE K BHEIIHEeMY KOHCTPYKTOPY ARRAY, aBTOMaTHU4YeCKM PaclpOCTpaHsIeTCs Ha BCe BHYT-
peHHue.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOPaMu ARRAY,
HO 1 OPYyIruUMHU CHOCO6aMI/I, IIO3BOJIAOIINUMUA ITOJTIYYUTh MACCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr (fl1 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)

Bbr MokeTe co3maThk M IIYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKeET OBITh He THUIHN3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MAacCHUB K HyKHOMY TuIly. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>kxe BO3MOXKHO CO3[laThb MaCCHUB U3 Pe3y/IbTaTOB II0A3arnpoca. B 3ToM cilydyae KOHCTPYKTOP MaccuBa
3aNKCHIBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKAaX CJIeyeT IoA3aIpoc.
Hanpuwmep:

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
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{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}
(1 row)

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

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

Taxoii ToI3aIpoc MOIXKEeH BO3BpaIaTh OOUH CcTonber. Eciiu 3TOT cTo0el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHNY OOHOMEPHEIM MacCHUB OyIeT BK/IIOYATh 3JI€MEHTH [IJIg KaXKI0H CTPOKU-Pe3yIb-
TaTa IIo[3amnpoca U TUIIOM 3JieMeHTa OymeT THII CTon0OIla pe3ynbTaTta. Ecinu xKe Tun cTosbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO K€ TUIIa, HO OO0IbIIel pa3MepPHOCTH; B JII0OOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca IOIKHEI BEIIaBaThCS MaCCHUBEI OTUHAKOBON Pa3MEePHOCTH, YTOOBI MOKHO OBINIO TTOJIYUYUTE MIPSI-
MOYTOJLHEIN pe3ybTaT.

Wnpekce MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTOo. [TompobHee o0 mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCTpykTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Oalollee CTPOKY MM KOPTeXkK (MIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONBbKUX BHIPAKEeHUN (pPa3mesIEHHBIX 3alsiTHIMHU), OIIPEIeNIsIo-
mMuX 3HAYEHUS II0JIeH, U 3aKphIBAloIel CKOOKHU. IIpu 3TOM BBRIpaXKEeHUST MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpYKTOp uMeeT Bug ROW(). Hanpumep:

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

Ecnu B ciucke 6oiee OOHOT'O BEIPDAXKEHHS, KJIII0YEeBO€ CIIOBO ROW MOZKHO OIIYCTHUTh.

KoHCTPYKTOP CTPOKH IMOOEPKUBAET 3aIIUCh cocTaBHOEe_3HaueHHe. X, [IPU 3TOM JTaHHOE 3HaUeHue OymeT
Pa3BEPHYTO B COMCOK 3I€MEHTOB, TaK e, KaK B 3allMCH .* Ha BEPXHEM yPOBHE CHMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecnu Tabauia t COOEPKUT CTONOIEI £1 U £2, 3TU 3alIUCH PABHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucse .* He pa3BopauuBaiach B KOHCTPYKTOPax CTPOK, TaK 4YTO BEI-
paXxeHue ROW (t.*, 42) co3maBaJio COCTaBHOEe 3Ha4YeHWe U3 [BYX I10Jiel, B KOTOPOM IIEPBOE II0Jie
Tak ke ObUIO cocTaBHEIM. HoBOe moBenmeHne 00bI9HO Oosee moie3Ho. Ecim BaM HyXKHO MOJIy4YUTh
IpekHee MOBegeHue, YTOOL OOHO 3HaYeHUE CTPOKY OBLJIO BJIOJKEHO B APyroe, HAIUITHUTE BHYTPEH-
Hee 3HadeHUe 0e3 . *, HAIpUMeD: ROW (t, 42).

ITo ymonmuaHuIo 3HaUeHUE, CO37IaHHOE BhIpakeHUeM ROW, UMeeT TUIl aHOHUMHOM 3anucu. Eciu HeoOXxo-
OUMO, €TO MOKHO ITPUBECTU K UMEHOBAaHHOMY COCTaBHOMY TUITy — MO0 K TUIY CTPOKM TaOIuLE], 1100
COCTaBHOMY THUITY, CO3JAaHHOMY OIIEPATOPOM CREATE TYPE AS. ZIBHOe IMpUBeOeHNEe MOXKET ITOTPe6oBaThCS
IOJIS1 OJOCTUZKEHUS OgHO3HaYHOCTH. Hanmpumep:

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

SELECT getfl (ROW(1,2.5,'this is a test'));
getfl
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CREATE TYPE myrowtype AS (fl1 int, f2 text, f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHe HeOOXOOMMO ONd ONHO3HAUHOTO BHIOOpA QYHKIIHH:
SELECT getfl (ROW(1,2.5, 'this is a test'));
OIMBKA: oJyukuuga getfl (record) He yHHKalbHA

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)

Hcnonb3ysi KOHCTPYKTOP CTPOK (KOpTeXkKeif), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHHUE MIJIsi COXPaHEeHUS
B CTOJIOIle COCTABHOTO THUIIA WU [JIS Iepefadu GyHKIUY, TPUHUMAIOIIEeH COCTaBHOM mapamMeTp. Takxke
BBl MOXKETE CPAaBHUTDL IBA COCTABHBLIX 3HAYEHHUS WK MPOBEPUTH MX C MOMOIIBI0 IS NULL MIH IS NOT
NULL, HalpuMep:

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

IMTogpo6uee cm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaKKe MOTYT UCIIOJIb30BAThCSA B COUYETAHUU C IO3a-
npocamy, Kak onucaHo B Pasgene 9.23.

4.2.14. NMpaBusia BbIYUCJIEHUSA Bbipa>keHum

ITopsooK BREIYUCIIEHUS MOMABLIPAXKEHUHN HE OompenesiéH. B 4acTHOCTH, apTyMeHTH olepaTopa uiu QpyHK-
UMK He 003aTeTbHO BHIYUCIISIOTCS CJIEBA HATIPaBO WU B JIIOOOM APYroM (PpUKCHPOBAaHHOM TIOPSIOKE.

Bonee Toro, ecnu Pe3yIbTaT BBIPDAXKEHHWA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €I0 4aCTH,
TOrga OpPpyrue roaBhIPAXKEeHUA He GYHYT BBIYHUCIIATBCA BOBCE. HaanMep, €CJIN HalluCaThk:

SELECT true OR somefunc();
Torga QyHKIHSA somefunc () He OymeT BHI3RIBATHCS (BO3MOXKHO). To 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlHCH:
SELECT somefunc () OR true;
3aMeTbTe, YTO 3TO OTJIMYAETCSA OT «OIITHMHU3AllMH>» BEIYHUCIIEHUS JIOTHYECKHUX OIIepPpaTOpPOB CJ/ieBa Hallpa-

BO, peajn30BaHHON B HEKOTODHIX SI3bIKAX IIPOTPaMMUPOBAHMUS.

Kak crmemcTtBue, B CIIOKHBIX BHIPAXKEHUSIX HE CTOUT HCIIOIb30BaTh QYHKIIUHU C TOOOYHEIMU 3DherTaMu.
Oco0eHHO OITaCHO PACCYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS HUIIH MOOOYHBIE 3(PHEKTH B IIPEOIOKEHUIX
WHERE ¥ HAVING, TakK KakK 9TH OPEJI0XKEHHUS TIIAaTEeNbHO ONTUMHU3UPYIOTCS HPY IIOCTPOEHUHU IIJIaHa BBI-
monHeHus. JIorTuuecKue BhIpaxKeHus (coueTaHusT AND/OR/NOT) B 9THX IIPEIJIOKEHUAX MOTYT OBITH BHUIO-
M3MEeHEeHEI JTI0OBIM CIIOCOO0M, MOIYCTUMBLIM 3aKOHAaMHu ByjieBoii anreOpsl.

Korpga mopsimok BHIYMCIIEHUS BaXKeH, ero MOXKHO 3a(UKCUPOBATH C MOMOIILI0 KOHCTPYKIUM CASE (CM.
Pazmen 9.18). HampuMep, Takou criocob n3dexkaTh JeleHns Ha HOMIb B IIPeIIOXKeHNN WHERE HeHamEXeH:
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SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIll BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

ITpumeHsieMas TaK KOHCTPYKIUS CASE 3alllIaeT BEIPakKeHWe OT ONTUMU3AIUY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIPKO P HeoOxoouMocTH. (B gaHHOM ciydae ObII0 OBl TyYIlle PelIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OmHako CASE He BCerfa cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE MPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIeHNe KOHCTaHTHRIX IToABEIpakeHuii. Kak onucano B Pasgene 37.7, GyHK-
WU ¥ OIlepaTOPH], TIOMe4YeHHbIe KaK IMMUTABLE, MOTYT BEIYUCJIATHCA IIPU MJIAHUPOBAHWM, a He BBIIIOJ-
HeHHnHU 3anpoca. [losTomy B mpumMepe

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

, CKOpee Bcero, HpOHBOfI,E[éT OeJjyleHrue Ha HOJIb M3-3a TOI'O, YTO ITJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPa>xKE€HHue, JaxKe €CJIh BO BCEX CTPOKaxX B T8.6JII/II_Ie x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEHUsd BeTBb ELSE HUKOI'IA He GYJIGT BBITIOJITHATHCA.

XO0TSsI 9TOT KOHKPETHBIY IIPUMeEP MOXKeT I0Ka3aThCsa HaoyMaHHEBIM, II0X0XKKeEe CUTyalluy, B KOTOPBIX HESAB-
HO IIOSIBJISIIOTCS KOHCTAHTH, MOT'YT BO3HHMKATh U B 3allpocax BHYTPU QYHKIINY, TaK KaK 3Ha4YEHUS apry-
MEHTOB QYHKIIMHU U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU MJIaHUPOBAHUYU MOTYT OBIThH 3aMeHEHBI KOHCTAaHTaMU.
IMToatomy, HanpuMep, B pyHriuax PL/pgSQL ropa3mgo 6e3omacHee [ 3allUTH OT PUCKOBAHHBIX BEIYUC-
JIEHUU UCIIO0JIb30BaTh KOHCTPYKIUIO IF-THEN-ELSE, 4eM BEIpakeHue CASE.

Emié oguH momo0HLIH HeJOCTATOK 9TOT0 IIOAX0a B TOM, YTO CASE He MOXKeT NPedoTBPATHUTh BEIYKNCIICHIe
3aKJIIOYEHHOTO B HEM arperaTHOr0 BEIPAXKEHHsI, TaK KaK arperaTHhLIe BhIPAXKeHUS BEIYUCIISIIOTCS Iepef
BCEMHU OCTAIbHBIMHU B CIMCKe SELECT MJIM IIPenJioKeHWU HAVING. Hampumep, B clemylomieM 3ampoce
MOZKEeT BO3HUKHYTH OIIMOKA IeJIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoje OBl 3alIUIIEH OT HEE:

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

ArperaTHble GYHKIMU min () U avg () BEIYUCIISAIOTCS HE3aBUCUMO II0 BCEM BXOOHBIM CTPOKaM, Tak 4YTO ec-
TN B KAKOU-TO CTPOKeE TI0JIE employees OKaXeTCS PaBHEIM HYIIIO, IeJleHNe Ha HOMIb IPOU30UAET PaHbIIIeE,
4YeM CTaHeT BO3MOXKHHEIM IIPOBEPUTDH Pe3yIbTaT QYHKIUU min (). [ToaTOMy, 4TOOB TpOGIEMHBIE BXOIHEIE
CTPOKY M3HAYaJIbHO He TOIaj{ B arperaTHyI0 (YHKIIMIO, CJIEOYEeT BOCIOJIF30BAThCSA MPEIJIOKEHUSIMU
WHERE UJA FILTER.

4.3. BbI30B (pyHKL MM

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINU C UMEHOBAHHEIMY IIapaMeTpaMM, UCIOJIb3Ys 3alUuCh C No-
3UUUOHHOU UITH UMEeHHOU Tiepefaded apryMeHToB. MiMeHHast mepefgada 0COOEHHO I0oJie3Ha OJid QYHKITNHI
CO MHOZKECTBOM ITapaMeTpOB, TaK KakK OHa [ejlaeT CBSI3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXHOUN. B MO3UIIMOHHOM 3aluCy 3HAYEHMUS apryMeHTOB QYHKIMNU YKa3bIBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU ONHCaHHI B onipefesieHny GyHKIMU. [Ipy uMeHHOU ITepefade apr'yMeHTHl COIIOCTaBIISIOTCS C
napaMeTrpamMu GyHKIUHY II0 UMeHaM M yYKa3bBaThb UX MOXKHO B JII000M Iopsigke. 711 KaXKooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIAMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3amnucy J1I06EIM CIIOCOOOM ITapaMeTpPEHI, /IS KOTOPHIX B OIIpeeneHuu (QYHKIINY 3a0aHbl 3HAYEHUS 110
YMOJITYaHHUIO, MOKHO BOBCE He yKa3biBaTh. HO 9T0 0COOGEHHO MOJIE3HO ITPU UMEHHOM mepenayde, Tak Kak
OITYCTUTBH MOZKHO 10001 Ha®0op mapaMeTpoB, TOra Kak IIPU IO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO ITOCJIEIOBATENILHO, CIIPaBa HaJIeBo.

Postgres Pro Takxke IoOfepUBaeT CMEWAHHYO Tiepenady, Korfaa mapaMeTpsl TepegarTcs | 10 UMe-
HaM, ¥ I10 IO3UIUK. B 9TOM cllydyae MO3UIMOHHEIE [TapaMEeTPhI OOKHLI UATH Mepe[ ITapaMeTpaMHu, Ie-
penaBaeMbIMU 10 UMEHAaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKCH Ha ITpuMepe Clenyoe GyHKINN:
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CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUU UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluu GyHKIUY ceryac He BazKHHI (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. No3MuMoOHHaA Nepepaya

IMo3unuoHHas nepegada — 3TO TPAAUIIMOHHEIN MEeXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Takou 3anucu:

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

HELLO WORLD
(1 row)

Bce aprymeHTH yKa3aHBEI B 3afaHHOM HOpsAgke. PesymbraTt B03BpaHKﬁIB BEPXHEM PEermcrtpe, Tak KakK
IIapaMeTp uppercase UMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAaET 3HaYEeHHe 110 YMOJTYaHuIo (false), U pe-
3yJIbTAT MEPEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kIe apTYMEHTEI C OIpeaeIEHHEIM
3HaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OMyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU mepemade OIS apryMeHTa J00aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BHIPazkeHUs 3HaUe-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3mechk APr'yYMEHT uppercase OBIJI TaK Xe OIIyIlleH, TaK YTO OH HESIBHO IIOJIYYHNJI 3HaAYEeHHe false. HpeHMy-
IIECTBOM TaKOU 3alNCH SIBISETCS BO3MOXKHOCTh 3alMChIBATh APTYMEHTEI B 1060M IIopsdagKe, HallpuMep:

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

HELLO WORLD
(1 row)
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SELECT concat_lower_or_upper (a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTHUMOCTH ITOIEPKUBAETCS U CTAPHIM CUHTAKCHUC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

ITpu cMeIIaHHOM Nepefaydye NapaMeTpPhl IePefaTCcs U 10 UMeHaM, U 1o mo3unuu. OgHaKo Kak yKe ObII10
CKa3aHO, UMEeHOBaHHbIE apTYMEHTH He MOTYT CTOATh Ilepeq MO3UIUOHHEIMU. Hanpumep:

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

HELLO WORLD

(1 row)

B mamHOM 3ampoce apryMeHTH a M b MepenaloTCs II0 MO3UIHMK, a uppercase — M0 UMEHU. EMuHCTBEH-
HOe 000CHOBaHME TAaKOTO BBI30Ba 30€Ch — OH CTajl 4yTh 6ojiee ynTaeMbiM. OgHaKO A/ O0jiee CIIOXKHBIX
GYHKIIHME ¢ MHOXXECTBOM apryMEHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaUYeHHU S 10 YMOJTYAHHWIO, UMEeHHAs UK
CMeIllaHHas repeaayda IM03BOISIOT 3aIKUCaTh BEI30B 3¢ (PEeKTUBHEE U YMEHLIIINTL BEPOSITHOCTD OIINOOK.

IIpuMmeyanue

HMeHHas M cMelllaHHAs Ilepefada B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCs IIPU BEI30BE
arperaTHou GYHKIIUY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHas GYHKIIUS UCIOJIb3yeTCs B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3blBaeT, KaK CO37laBaTh CTPYKTYPH Oa3kbl JaHHHEIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensiiuonHOM 6a3e JaHHBIX JaHHBIE XPAHSATCS B TaOIMUIIaX, TaK 4TO OOJIbIIAS YacCTh 9TOH TJIaBel OymeT
MIOCBsIIIeHa CO3MaHUI0 ¥ U3MEHEeHUI0 TaOIuIl, a TaK¥Ke CPeacTBaM yIpaBlIeHUs OAaHHBIMU B HHUX. 3aTe€M
MBI 0OOCYOUM, KakK TaOIUIIEIl MOXKHO O0BeOUHSATh B CXeMEBI ¥ KaK OrPaHMYHBaTh HOCTYH K HUM. HakoHerr,
MBI KPAaTKO PAaCCMOTPUM OPYTHe BO3MOXKHOCTH, CBSI3aHHEIE C XPaHEeHHEeM JaHHHIX, B YaCTHOCTH HaCJIemo-
BaHWe, CeKIIMOHUPOBaHue TaOIuIl, IPeacTaBIeHusI, GYHKIIMKA ¥ TPUTTEPHI.

5.1. OcHOBbI TabnuUL

Tabnulla B pensanuoHHOMN 0a3e maHHBIX IOXO0XKa Ha Tabsuily Ha OyMare: OHa TaK K€ COCTOMT M3 CTPOK
u cTonb10B. YKCIIO ¥ IOPSAOOK CTONOII0B (GMKCUPOBAHBI, a KaxKOblM CTONI0eI] uMeeT UMsA. YHUCIIO CTPOK
IIepeMeHHO — OHO OTpaXKaeT TeKyIllee KOINUYEeCTBO HaXOOAIUXCS B Hel JaHHEIX. SQL He JaéT HUKAaKUX
rapaHTUU OTHOCUTEJIBFHO HOpPsAAKa CTPOK Tabnuurl. [Ipyu 9yTeHMU TabIUIbl CTPOKU BBIBOLSTCS B IIPOU3-
BOJILHOM IIOPSIIKE, eCIU TOJIFKO SIBHO He TpebOyeTcsa copTtupoBka. I[lopmpobHee 3TO paccMaTpuUBaeTCs B
I'maBe 7. Bomnee Toro, SQL He Ha3HaYaeT CTPOKaM YHUKAJIbHBIE UIeHTU(PUKATOPHI, TAaK YTO MOKHO UMETH
B Tabmile HECKOJIBKO IIOJIHOCTBIO HAEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTu4eCKOU MOeIu, KOTO-
pyio peanusyeT SQL, HO 0OBIYHO TaKOe Oy0JIMpPOBaHUE HeXKejlaTenbHOo. [1032Ke B 9TOM I'JlaBe MBI YBUUM,
Kak ero u3bexarThb.

Kaxkgomy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHNYHUBaeT Habop JOMYCTUMBIX 3HAaUEHUH,
KOTOpBIE MOIKHO IIPHUCBOUTDH CTOJIOIY, U OUpeesiseT CMBICJIOBOE 3HAaYEeHME MaHHBIX HJIS BREIYMCIIEHUH.
Hampuwmep, B cTon0ell YUCIOBOTO TUIIA HEJIL3S 3alKCaTh OOBIYHEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro AaH-
HBIE MOXKHO MCIIOIb30BaTh B MAaTEMATUYECKUX BEIYUCIIEHUAX. Y Hao60POT, eciu cTon0el] UMeeT TUII TEK-
CTOBOM CTPOKM, OJIA HETO [OIYCTUMBI TPAaKTUYECKHU JIIOObIe TaHHbIe, HO OH HEIIPUTONEH IJId MaTeMaTHU-
YeCKUX OeUCTBUU (XOTSA OPYyTrHUe Oonepaluy, HanpuMep KOHKaTeHallus CTPOK, BO3MOXKHEI).

B Postgres Pro ecTb BHYIMTENBHEIN HAaOOP BCTPOEHHBIX TUIMOB OAHHBIX, YOOBIETBOPSIONINHA OOMBIINH-
CTBO NIpPUIOKeHUH. [10/Th30BaTEIM TaKKE MOTYT OTIPENENIATH COOCTBEHHBIE TUITHI HAHHBIX. BOMBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTI0KMM UX TTOAPOOHOE
paccMmoTperue o ['maser 8. Hauboee 4acTo MpUMEHSIOTCS CIeOYIOIINe TUITH JaHHEBIX: integer OIS LIe-
JIBIX YHMCEeJI, numeric OIS YKCeJI, KOTOPHe MOTYT OBITH IPOOHBEIME, text OIS TEKCTOBBIX CTPOK, date A
IoaT, time [JI BPEMEHHU U timestamp A 3HAUYEHUH, BKIIOYAIOIINX ATy U BpeMsi.

s co3maHus TabmuIEl ucIonb3yeTcss KomaHga CREATE TABLE. B aToif KoMaH[e BBl OOJIXKHEI YKa3aTh
KaK MUHUMYM MMS HOBOM TaOIMIIEI M UMEeHAa ¥ TUILI JaHHBIX KaXkKOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMMIy my_ first_table ¢ AByMsI cronOuamMu. I[lepBhIii CcTOnOeIl Ha3BIBAETCS
first_column ¥ UMEET THUII ﬂaHHbD(text;BTOpOﬁ cToy0el] Ha3hBaeTCd second_column X UMEET TUI
integer. UMeHa TaGIHUILI U CTOJIOIIOB COOTBETCTBYIOT CHHTAKCHUCY HUOEHTH(GUKATOPOB, ONMCAHHOMY B
IMompasnene 4.1.1. iMeHa TUIIOB TaKXKe SIBISIOTCS UOeHTH(GUKATOPAMH, XOTSA €CTh HEKOTOPEIE HCKITI0Ue-
HUA. 3aMeThTe, UTO CIIMCOK CTOJIOIIOB 3aKII0YaeTCa B CKOOKH, a eT0 3JIEMEHTHI Pa3OesIaIoTCS 3allIThIMHU.

Koneuno, mpepsipgymuii npumMep HeHaTtypaieH. OOBYHO B MMeHaX TabuIl U CTOJIOIOB OTPaXKaeTcs, Ka-
KUe maHHBIe OHU OyOyT comepzkaTh. [I09TOMy maBaiiTe B3T/ISHEM Ha 6oJjiee peanuCTUYHBIM IPUMED:

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

)i

(Tum numeric MOXET XPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCS MEeHEXKHBIE CYMMHI.)
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IToocka3ka

Korma BEI cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMII, MMEeT CMBIC/I 3apaHee BLHIOPATh egUHBIA
11a6J10H UMeHOBaHUs TabJull ¥ CTONIOIIOB. HampuMep, pemuTs, OyayT I B UMeHaXx TaOJIHIl UCIIOb-
30BaThCS CYIIECTBUTEbHEIE BO MHOXKECTBEHHOM MIIH B @MUHCTBEHHOM 4HKCJIe (eCTh COOOpakeHus
B II0JIb3y KaXXOOT'0 BapraHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MAaKCUMyMOM
B npemenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUMIOB CTONO10B. OOHAKO co37aBaTh TaOMUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HAK COMHUTENbHOTO Au3akHa.

Ecnu Tabnuua BaMm Gonbllle He HyXKHa, B MOXKeTe yOaauTh e€, BumonHuB komauny DROP TABLE. Ha-
npuMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMompITKa ymajieHWs HeCYIIeCTBYIOIel TabIuIbl cuuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJI0BHOE ymajieHue TaOuIl Imepen CO3maHHueM, UTHOPUPYS Bce coolmeHus 00
omuOKax, TaK YTO OHU BHIIOJIHSIOT CBOIO 3aja4dy He3aBUCUMO OT TOI'0, CYIIeCTBOBAIN TAOIHUIILI UTH HET.
(Ecnu BBI XO0THTE M30eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIOJIh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CcTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONYIO Tabnuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3pgerne 5.6.

HUmMmes CcpencTBa, KOTOPHEIE MBI OGCY}II/IHI/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTBIO Q)YHKI_II/IOHB.JILHLIG TabmIu-
1el. B IIPOOOJIZKEHUU 3TOMU T'JIaBhI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIBHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTH LIE€JIOCTHOCTL JaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOU Tab-
JIUIIBI JAHHBIMHY, BBl MO2KETE€ BEPHYTLECA K 9TOU T'JIaBe IT033Ke, a ceryac HepeﬁTH K ['maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonb1ry MOXXHO Ha3HA4YUTh 3HaAYEHUE 0 yMoiyaHuio. Korma gobGaBnsieTcs HOBasi CTPOKa M KaKMM-TO
eé ctonbliaM He IIPHUCBanBAIOTCSA 3HAUYEHUS, 9TU CTOJIOILI IPUHUMAIOT 3HAYEHUS 10 YMOT4aHmo. Takxke
KOMaHa yIIpaBlIeHus JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY [OIKHO OBITH IPUCBOEHO 3HAUYEHUE
110 yMO/T4aHuto, He 3Had ero. (ITompoOHee KOMaHIK YIIpaBIeHU HaHHBIMU OMMCaHH B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 9TO UMEET
CMEICJI, TaK KaK MOKHO cuuTaTh, 4To NULL npencraBisieT HEU3BECTHEIE JaHHEBIE.

B ompenenenuu TaGaMUIlLI 3HAYEHMS II0 YMOJIYaHUIO YKA3bIBAIOTCS MOCTIe TUIA JaHHEIX cTonbna. Hampu-
Mep:

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

3HaueHHe II0 YMOJIYaHUIO MOXKET OHITh BBEIPAXKEHHEM, KOTOPOe B 3TOM CJIydae BBIUKCIISIETCS B MO-
MEHT IIpMCBaMBaHUS 3HAYEHMS II0 YMOJTYaHUIO (a He Korma co3maéTrcs: Tabmuila). Hampumep, cTonbiy
timestamp B KaYeCTBe 3HAYEHHUS 10 YMOJTYAHUS YacCTO IIPHCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHWsI CTPOKH B HEM OKa3aJioCh TeKyllee BpeMs. EIé oguH pacIpoCTPaHEHHEIN IpUMeP
— reHepalus «IIoCcjemoBaTeIbHEIX HOMEPOB» IJIsd BceX CTPOK. B Postgres Pro 9To 0OLIYHO [enaeTcs Ipu-
MEepPHO TakK:

CREATE TABLE products (
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product_no integer DEFAULT nextval ('products_product_no_seq'),

)i

3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIs HETO eCTh CIlel[iaabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i

SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. FleHepupyeMblie CTONOLbI

T'eHepupyeMbIii CTONOEI] IBISETCS CTOJIOIOM 0CO00TO POAa, KOTOPHIH BCErma BHIYUCIIIETCS U3 OPYTUX.
Takum o6pa3oMm, [jisd CTONOIIOB OH SBIISETCS TEM JKe, UeM MpefcTaBieHue Ay Tabnuibl. ECTh qBa TUTIa
TeHEepPUPYEMBIX CTOJIOIIOB: COXpaHEHHBIE U BUPTyabHEIe. COXPaHEHHBIN TEeHEPUPYEMBIN CTONOEI] BHIYKC-
JITeTCsT IpU 3amucu (qoOaBIeHUU WX U3MEHEHWN) U 3aHMMaeT MECTO B TabJuile Tak Ke, KakK U O0bIY-
HBIM cTOJOel. BUpTyanmbHBIN TeHEepUPyeMBId CTOM0eI] He 3aHUMaeT MeCTa W BEIYUCIISIETCS TIPU YTEHUH.
ITosTOMYy MOKHO CKa3aTh, YTO BUPTYalIbHBLIN TeHEPUPYEMBIH CTONOEI] TOX0XK Ha MpPeNCcTaBleHue, a Co-
XPaHEHHBIM TeHePUPYEMBIN CTONM0EI] — Ha MaTepHuaTu30BaHHOe TpecTaBIeHue (3a UCKITIOUEeHUEM TOTO,
YTO OH BCeTia OOHOBJISIETCSI aBTOMaTU4YeCKu). B HacTosimee Bpems B Postgres Pro peanmu3oBaHbI TOJTBKO
COXpaHEHHBIE TeHEPUPYEMBIE CTOJIOIIBI.

YTto06BI CO37IaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEI0KEHNEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HallpUMeD:

CREATE TABLE people (

N4

height_cm numeric,

height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED
)i

KrmoueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABIISIeTCS 00s13aTelb-
HEIM. 3a nogpo6HocTsaMu obpaTtuteck K CREATE TABLE.

HpOI/I3BeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B l"eHepI/IpyeMbII;I CTOJ'I6eI_I HEeJIb34. HOSTOMY B KOMaHOaX INSERT
WKW UPDATE HeJIb34d 3a4aTh 3HaYE€HHEe OJId TaKUX CTOJ'I6I_IOB, XOTsA KJII04YeBOe€e CJIOBO DEFAULT yKa3aTh MOXK-
HO.

[TpuMHUTE K CBEIEHUIO CIEAYIOIINe OTJINYUS T€HEePUPYEMBIX CTOJIOI[OB OT CTOJIOIOB CO 3HAUEHUEM IIO
YMOMTYaHUI0. 3HaYeHne CTON011a IT0 YMOTYaHUI0 BEIYMCISIETCS OOUH pa3, Koraa B TaOIHITy BIIEPBHIE BCTAB-
JIsIeTCSI CTPOKa M HUKaKoe Ipyroe 3HaueHUe He 3aflaHo; 3HaYeHUe Ke TeHepupyeMoro CcToibna MoxKeT
MEHSITHCS TIPU U3MEHEHUYU CTPOKH U He MOXKET OBITh NTepeonpeneneto. BripaxeHue 3HaYEHUS IO yMOJI-
YaHWIO He MOXKeT 00palaThCs K OPYTUM CTONIOIaM TabIHIlL, a TeHEPUPYIOIee BHIpakKeHue, HallpOTHB,
00BIYHO OOpalllaeTcsd K HUM. B BRIpaKeHUM 3HAYEHUS 10 YMOJTYAHUIO MOTYT BHI3BIBATHCS M3MEHYUBHIE
dbyHKUMY, HaTpuMep, random () UM PYHKIMU, 3aBUCSIIHUE OT BDEMEHH, a OJISI T€eHEPUPYEMEBIX CTOIOIIOB
9TO HE JOIIyCKaeTcs.

C ompepeneHNeM IeHepUPyeMBIX CTOJIOIIOB U MX COfepzKalllMMU TalJIullaMu CBSI3aH PSJ OTPaHUYEHUH
U 0cOOEeHHOCTEMH:

* B renepupyiolieM BEIpaXKe€HUU MOTYT UCIIOJIL30BATHCS TOJIBKO ITIOCTOSSHHBIE QYHKIIMU U HE MOTYT
urypupoBaTh IIoA3aMpPOCkl UK CCHIJIKM Ha Kakue-nubo 3HaYeHUsI, He OTHOCAIIMECS K TaHHOU CTPO-
Ke.

» TeHepupyolllee BHIpaxKeHue He MOKeT 00pallaThCs K PYroMy reHeprupyeMoMYy CTOMOILY.

° FeHepprmmee BEIDA2KEHHWE HE MOXKET O6paH.IaTBCH K CUCTEeMHBIM CTOJ'I6I.I&M, 3d UCKJIIDUEeHUueM
tableoid.
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e [Ins reHepUPyeMOTo CTOJIOIIa Helb3s 3a0aTh 3HaYeHHe 110 YMOTUYaHHI0 U/IM CBOMCTBO UOEHTHU(HUKA-
ITUN.

e T'eHepupyeMmblil CTOJIOEI HE MOXKET OBITH YaCThIO K/II0Ya CEKIITMOHUPOBAHMUS.

* T'eHepupyemble CTOJIOIEI MOTYT COMIEPXKATHCSA B CTOPOHHUX Tabmuilax. 3a mogpobHOCTAMU 0OpaTu-
Teck K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeTIBHO K HaCJiIeqOBaHHUIO:

* Ecnu poputenbCcKuii CTONOEI IBISIETCSA IT'eHEPUPYEMEBIM, [OYEPHUN AOJIXKEH TeHEePUPOBATHCSA TEM
Ke BEIpaxkeHueM. [103TOMy B oIIpeieIeHNH NOYePHEero CTOJIOIa Hy?KHO OIIYCTUTD HPEIJIOKEHNE
GENERATED, Tak KakK OHO OyJeT CKOIIMPOBaHO U3 POOUTEJIHLCKOTO.

* B crmyuae MHOXKECTBEHHOTO HACJIEIOBAHHUS, €CIIHM OOUH POOUTEIIbCKUM CTOJIOEI] SIBJISeTCS TeHePH-
PYEMEIM, BCE COOTBETCTBYIOIINE €My CTOJIOIbI B MepapXuu HacleqoOBaHUs TaKxKe IOJIXKHBI TeHe-
PUPOBATLCS TEM K€ BEIPAXKEHHUEM.

* Ecnmu poputenbCKuil CTONOEI He SABIISIETCS TeHEPUPYEMEIM, MOYEPHUM CTOI0eI] MOXKET OBITh Kak
TEeHEePUPYEMBIM, TaK ¥ OOBIYHBIM.

IJomonHUTENbHBEIE 3aMeYaHusI KaCaloTC MCIOIb30BaHUSI T€eHepPHUuPpyeMbIX CTOJ'I6I_IOB.

e TlpaBa gocCTyma K TeHEPUPYEMBIM CTOJIOIaM CYIIECTBYIOT OTHENILHO OT IIPaB [JIs HUXKeIeXalux 0a-
30BBIX CTOJIOITOB. [TI09TOMY MX MOXKHO OPraHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Tb30BaTeIbh MOT
MIPOYUTATh TEHEPUPYEMBIN CTONI0EIl, HO He HUuXKejexKalnue 6a30Bble CTONOIIHL.

° FeHeppreMHe CTOJ'IGI_IBI, B COOTBETCTBHUHU C KOHI_IeHLII/IeI;I, II€ePEeCYUTEIBAIOTCYA II0CJI€ BEIIIOJTHEHUA
TPUITEPOB BEFORE. BCcleocTBue 3TOTO, B TeHepUPYyeMbIX CTONIOIax OyOyT OTPaXkaThCsA U3MEeHEeHHs],
IIPON3BOOUMEIE TPUTTEPOM BEFORE B 6a30BEIX CTOJIOIIAX, a 00paIaThLCSI B KOJIe TAKOI0 TPUTTEepa K
TeHepUupPyeMBIM CTOJIOIaM, HAallPOTHUB, HEJIb3s.

e T'eHepupyemble CTOJIOILI HE YYACTBYIOT B JIOTUYECKOM PEIIMKAIMK U He MOTYT OBITh YKa3aHHl B
CTIIUCKE CTOJOLOB CREATE PUBLICATION.

5.4. OrpaHunyeHusn

TuIBl JaHHBIX CAMHU 110 cebe OrpaHuYHMBAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPAHHUTEL B TaOIHIIE.
OmHaKOo OJii MHOTHUX ITPMJIOKEHUH TaKue OTrPaHMYeHHs CIIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
KaIUH IIeHy IPOOyKTa, HOJI2KEeH, BEePOsSITHO, IPUHUMATL TOJILKO II0JIOKUTE IbHEIe 3HaUueHusA. Ho Takoro
CTAaHOAPTHOTO THUIIA JAaHHBIX HET. BO3MOXKHO, BBl TaKXKe 3aXOTHUTE OTPAaHUYUTh MaHHLIE CTOJIOIA IO OT-
HOIIIEHHUIO K OPYTHM CTOJIOIIaM MM CTpoKaM. Hampumep, B Tabnuile ¢ uHGoOpMaIinei 0 ToBape OOJIXKHa
OBITH TOITBKO OfIHA CTPOKA C OTPENeIEHHBIM KOIOM TOoBapa.

s petmreHus: mogoOHEIX 3amad SQL mO3BOIsSeT BaM OIpPeNesnsaTh OTPaHMYeHHus MJjIsS CTOJOI0OB 1 Tal-
yun. OrpaHuYeHus OaloT BaM BO3MOXKHOCTD VIIPAB/ISTh JaHHBIMHU B TaOnIHIlaX Tak, KaK Bh 3aX0THUTE. Ec-
JIW TI0JTh30BATEJIh IIOMEITAETCS COXPAHUTh B CTONIOIlE 3HaYEeHHe, Hapylllalolllee OrpaHUuYeHNsI, BOSHUKHET
ommbKa. OrpaHnYeHust OyoyT HeliCTBOBaTh, JazKe €CJIU 9TO 3HaYEeHUE 0 YMOTYaHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannyeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OTpaHUYEHHi. B ero ompenesneHUu BbI MOXKETE YKa-
3aTh, YTO 3HAYEHHE TaHHOTO CTOJIOIA MONIXKHO YIOBIETBOPSTD JIOTMYECKOMY BHIPAzKEHUIO (IPOBEPKE HUC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BBI BUOHTE, OrpaHHUYEHHNE OIIpeneiideTCsd II0CIIe TUIld JaHHBIX, KaK U 3Ha4YeHHe I10 YMOJIYaHUIO. 3Ha-
YEeHHsd 110 YMOTYAaHHUIO U OTPAaHUYEHUA MOI'YT YKA3bIBATLECA B J11060M IIOpAOKe. OrpaHI/IquHe—npOBepKa
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COCTOUT M3 KJIIOYEBOI'O CJIOBa CHECK, 3a KOTOPBIM UIET BEIPpa>KE€HHUE B CKOOKax. ITO BEIpazKeHue OOJIZKHO
BKJIIOYATh CTOJIOEI, OJis KOTOpOTro 3agaéTcs OrpaHn4YeHune, mvHa4ye OHO He UMeeT OOJILIIIOTO CMEIC]IA.

Bbel MOXKeTe TakxKe IIPUCBOUTH OTPAHUYEHUIO OTOEJIbHOE M. oTOo YIIy4HYlIIuT COOGH_IeHI/IH 00 ommbKax u
IIO3BOJIMT BaM CCHIJIATBCSA Ha 3TO OPaHHUYEHHE, KOI'la BaM HOH&JIOﬁI/ITCH U3MeHUTh ero. CoenaTb 3TO
MOZKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)

To ecTp, YTOOBI CO30aTh UMEHOBaHHOE OrpaHH4Y€eHHre, HalluIINTe KJIII04YeBoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(bI/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE orpeneinnuTte UMAd OrPaHUYEHUA
TaKHuM O6p&30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpanndeHre-IIPoBepKa MOXKET TaKxKe CChIAThCS Ha HECKOJILKO CTOI010B. HanmpuMep, eciiu BE XpaHUTEe
OOBLIYHYIO IIeHY U IIeHY CO CKHMOKOM, TaK BBl MOXKETe rapaHTUPOBAaTh, UTO IleHa CO CKHUOKOM OymeT Bceraa
MEHbIIIe 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

IlepBbie OBa OrpPaHUYEHUS OIPENENsIOTCS IIOX0XKHM 00pa3oM, HO [JIs TPEeThero MCIOJIL3YeTCS HOBBIM
cunaTakcuc. OHO He CBA3aHO C OIPEeNeTIEHHBIM CTOJIOIIOM, a TPECTAaBIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeqeneHus CTOIOIIOB ¥ TaKKe OIpeneIeH!s OTPaHNUYeHUH MOXKHO IIePEeCTaBIIsATh B IIPOU3BOJILHOM
TmopsOKe.

IIpo mepBBIe OBa OrpaHHUYEeHMs MOXKHO CKa3aTh, YTO 9TO OrPaHMYEHMs CTOIOIOB, TOTHA KaK TPEeThe sB-
JISIeTCsI OTrpaHuYeHueM TaOIuIlEl, TaK KaK OHO HAITMCAaHO OTAEJIbHO OT OIpedesieHuil cTosnbiioB. OrpaHu-
YeHHs CTOJOIIOB TaKXKe MOXKHO 3alMcaTh B BHUMOE OTPaHMYEHMH TaOIHILI, TOTOa Kak o6paTHoe He Bce-
ra BO3MOXKHO, TaK KaK II0APa3yMeBaeTCsl, YTO OTpaHuYeHne CTOJIOa CChIIaeTCsI TOIbKO Ha CBSI3aHHBIN
ctonber. (Xotsa Postgres Pro aToro He TpebyeT, HO Ot coBMecTUMOCTH ¢ opyrumu CYB] nyuie ciemo-
BaThb 3TO paBuily.) PaHee MpuBeOEHHBIN ITPUMED MOXKHO IIepemnucaThb 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 gaxe Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.
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Ol"paHI/I‘-IeHI/IHM Ta6J'II/II_U:>I MOZKHO IIPHCBaXMBATh KM€HA TdK K€, KaK 1 OTDAHUYEeHU’AM CTOJ'IGHOB:

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)

CrnenmyeT 3aMeTUTh, UTO OrpaHUYEHUEe-IPOBEePKa YOOBJIETBOPSIETCS, €CJIN BhHIpaXKeHUe NpUHUMAaeT 3Ha-
yenue true unu NULL. Tak Kak pe3yIbTaTOM MHOTHUX BhIpaxkeHuu ¢ omepangamu NULL OymeT 3Haue-
ure NULL, Takue orpaHndeHus He OynoyT npensaTcTBoBaTh 3anucu NULL B orpaHMYMBaeMble CTOJIOITHL.
YrTo6BI rapaHTUPOBATh, YTO CTOI0EI He conepkuT 3HaueHuss NULL, MOKHO UCIIOJIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3aere.

IIpumeuyanue

Postgres Pro He mommepXuBaeT OrpaHuYeHusi CHECK, KOTOPhIe 00palatTcs K JaHHBIM, He OTHOCS-
IIMMCS K HOBOM MM U3MEHEHHOM CTPOKe. XOTs OrpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJlo,
MOXkeT paboTaThk B IPOCTHIX CIIy4YasiX, B 00IIEM cilydae HeJb3s rapaHTHPOBaTh, UTO 0a3a JaHHBIX
He MPUOET B COCTOSIHME, KOTa YCJIOBHE OTPaHUYEHUS OKaXKeTCS JIOKHBIM (BCIIE€OCTBUE ITOCIIEdy-
IOIIUX U3MEHEeHUN APYIUX YYaCTBYIOIINX B €r0 BRIYMCIIEHUU CTPOK). B pe3ynbsTaTe BOCCTaHOBIE-
HUE BBITPY2KEHHBIX TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHBEIM. Bo BpeMs BOCCTaHOBIIEHUS BO3MO-
XKeH cO0H, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3bl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HNOPSIAKE, B KOTOPOM 3TO YCJIOBUE OyaeT Co-
6romaThes. IToaTOMy O/ onmpeneneHus OTPaHUYEeHNH, 3aTParuBaoIUX APYTrUe CTPOKU U APyTrue
TaGIUITBI, UCTIOJIL3YITE OTPAaHUYEHU S UNIQUE, EXCLUDE UJIM FOREIGN KEY, €CJIM 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSTHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ TOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe peajn30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (3TOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMBI TTPHU
BOCCTAHOBIIEHWH, TaK KaK B BHITPY3Ke Pg_dump TPUTTEPHI BOCCO3TAIOTCS MOCJIE BOCCTAHOBJIEHUST
OAHHBIX, ¥ TTI09TOMY 3Ta ITPOBepPKa He OyAeT merdCTBOBATH B IMIPOIIECCE BHITPY3KU/BOCCTAHOBJIEHUS. )

IIpumeuyaHnue

B Postgres Pro mpepfmonaraeTcsi, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTh ITPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoIoKEeHNEM OIIPaBABIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPHU A00aB-
JIEHWY UM U3MEHEeHHUH CTPOK, a He IpPU KaxkaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE TIPEdy-
IIpeXkIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyTUM TabIuiaM siBIsIeTCS YaCTHBIM CJIeICTBUEM
9TOT0 ITPEANOI0XKEeHMUSI.)

OmHaAKO 9TO IIPEedIonoXKeHHWe MOXKEeT HapyIlaTbCsd, KaK 4dacTo OBIBaeT, KOTHa B BHIPAXKEHUU
CHECK MCHOJIb3yeTCs TI0JIh30BaTeNbCKasa (PyHKIMsI, TOBEleHNEe KOTOPOM BIIOCJIEICTBUYA MEHSIETCS.
Postgres Pro He 3ampeliaetr 3TOTO, ¥ €CIIM CTPOKU B TaONIHUIlEe MepecTaHyT YIOOBIETBOPSAThL OTpa-
HUYEHHUI0 CHECK, 3TO OCTaHEeTCs He3aMeUYeHHBIM. B uTore mpu MOMBITKE 3arPy3UTh BEITPYKEHHEIE
IM032Ke MaHHBIE MOTYT BO3HMKHYTH HpoOieMbl. ITo3ToMy momoOHEIE M3MEeHEHUS PeKOMEeHOYyeTCs
OCYIIECTBMSATH CIeAyIOIMIUM 00pa30M: yIaauTh OrpaHudYeHue (UCIonb3ys ALTER TABLE), U3MEHHUTH
ompemnesieHre GYHKIIMH, a 3aTeM IepPeco3faTh OrpaHuyYeHre TOH Ke KOMaHOoM, KOTopas IIPH 9TOM
IIEPEIIPOBEPHUT BCE CTPOKH TaOIUITH.
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5.4.2. OrpaHmnyeHumsa NOT NULL

Orpaunnuenue NOT NULL npocTo ykKa3blBaeT, YTO CTOJOIY HeJb3s1 IprucBauBaTh 3Hauenne NULL. ITpu-
Mep CUHTaKCHca:

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

Orpaunnuennre NOT NULL Bcerpma 3anuchHBaeTCsSd KakK OrpaHMYeHue CToI0Ia 1 (PYHKIIMOHAJIPHO SKBUBA-
JIEHTHO OTPaHUYEHUIO CHECK (mmMa_cronbya IS NOT NULL), HO B Postgres Pro siBHOe orpanmuyenne NOT
NULL pa6oTtaet 6omnee adpdexTBHO. XOTSA Y TAKOM 3alMCHU €CTh HEOCTATOK — HA3HAYUTh UMS TaKUM
OrpaHUYEHUAM HEeJIb34.

EcTecTBeHHO, IOJist CTOI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTPpaHuYeHus. [IJIg 9TOT0 UX HYy2KHO IIPO-
CTO yKa3aTh OTHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)i

IMopsimok 3mech He UMeeT 3HaYeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSOKY IPOBEPKU OrpaHHue-
HUMH.

st orpaHuYeHus NOT NULL ecTh U oOpaTHOe: orpaHMuYeHre NULL. OHO He 03Ha4daeT, YTo CToI0el] JoJl-
XKeH uMeTh ToJibKOo 3HadeHne NULL, uTto KoHe4uHO ObI0 681 GeccMbicieHHO. CyTh Xe ero B MpPOCTOM
yKa3aHuH, 4To cTosbel] moxkeT uMeTh 3HadYeHre NULL (3To moBepmeHue no ymondanuoo). OrpaHuYeHue
NULL OTCYTCTBYeT B cTaHAapTe SQL u uCrons30BaTh €T0 B IEPEHOCUMEIX IPUIOXKEHUIX He cienyeT. (OHo
o0 mob6aBnieHo B Postgres Pro TonmbKO miist coBMeCTUMOCTH ¢ HeKoTophkiMu apyrumu CYBII.) OgHako
HEKOTOpEIe II0JIb30BaTe I JII00ST ero UCII0NIb30BaTh, TaK KakK OHO II03BOJISIET JIETKO IIepeKidaTh orpa-
HUYeHUd B cKkpunrte. Hanpumep, BB MOXKeTe Ha4daTh C:

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

)

¥ 3aT€M BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoeKTUpoBaHWK 0a3 HAHHEIX Yallle BCETro OOJBIIMHCTBO CTOIOIIOB MOIXKHEI OBITH IOMEYEHE
kKak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

OrpaHuydeHUs YHUKATbHOCTH FapaHTUPYIOT, YTO JaHHHBIE B OITPEeNeJIEHHOM CTOJIOLIE MJTH I'PYIIIIE CTOIOIIOB
VHUKAJIbHEI CPeu BCEX CTPOK Tabnuilkl. OrpaHnyYeHne 3allUCHIBAETCS TakK:

CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric
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)i
B BUJIe OTPaHUYEHUs CTOJIOAa U TakK:

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

)i

B BUOE OrPaHUYEeHUsA Ta6HI/ILIbI.

YToGH ONpeneInTh OrpaHuYeHrne YHUKAILHOCTH [JIsS TPYIIEl CTOIOIIOB, 3AMUIINTE €ro B BUOe OrPaHu-
YeHUs TaOJIUIIEI, IePEeYUCIIUB UMeHa CTONOI0B Yepe3 3alsATyIo:

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

Takoe orpaHUYeHUE YKA3kIBaeT, YTO COYEeTAHNE 3HAUYEHUH IePEeYNCIIEHHBIX CTOJIOIIOB HOJI2KHO OBITH YHU-
KaJIbHO BO BCei TabiuIle, TOrga KakK 3HAUYEHHUsI KaXKO0r0o CTOJIOIa IO OTHEeIbHOCTUA He HOJIKHBI OBITH (M
OOBIYHO He OYOYT) YHUKAJIbHBIMH.

Brl MOKeTe Ha3HAYUTD YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHEIM o6pa30M:

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

)i

ITpu moGaBieHWM OTPAHUYEHUS YHUKAIbHOCTH OymeT aBTOMAaTH4YEeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIIEI CTOIOIIOB, IEPEYNCIIEHHBIX B OTPaHUYEHUH. Y CJIOBUE YVHUKAIbHOCTH,
pacIpoCTpaHsAIoIIeeCs TOIBKO Ha HEKOTOPhIE CTPOKHU, HEJIb3s 3alKuCaTh B BUIE OTPAaHUYEHUS YHUKAIb-
HOCTH, OOHAKO TaKOe yCIIOBUE MOXKHO YCTAaHOBUTH, CO37IaB YHUKAIbHBIM YaCTUYHBIN UHIEKC.

Kak mpaBuio, orpaHn4YeHre YHUKAJTbHOCTH HapPYyIIAeTCs, eClu B TabIuile OKa3hkIBAeTCS HEeCKOJBKO
CTPOK, Y KOTOPBLIX COBHAMAIOT 3HAUYEHHsI BCEX CTOJIOIOB, BKITIOYEHHEIX B OrpaHuyYeHue. 1o yMOIT49aHUI0
oBa 3HaveHuss NULL mpu TaKoM CpaBHEHUM He CUMTAIOTCS PAaBHBIMH. JTO O3HAYaeT, YTO JaxKe IIPH Ha-
JIMYUY OTPAHUYEHUS YHUKATBHOCTH B TaOIHIle MOXKHO COXPAHUTh CTPOKHU C OyOIUPYIOIIUMUCS 3HAYEHU-
samu, eciu oHH comepkaT NULL B ogHOM HITH HECKOJILKMX OTPaHHUYHBAEMBIX CTOIOIAX. DTO MOBeOeHue
MOZKHO U3MEHUTH, M0OaBUB IIpeajIokKeHne NULLS NOT DISTINCT, HalpuMep

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

)i
nin

CREATE TABLE products (
product_no integer,
name text,
price numeric,
UNIQUE NULLS NOT DISTINCT (product_no)
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IToBemeHME IO YMOJTYaHHUIO MOXKHO BHIOPATh SBHO, H0OaBUB NULLS DISTINCT. CormacHo ctaHmapTy SQL
BapuaHT o0paboTku 3HadeHu NULL 1mo yMom4aHUIO ompedensieTcss peanu3anuei, u B apyrux CYB]
BCTpeYaeTcsl Apyroe IoBemeHre. JTO clenyeT YYUTHIBATE IIPU pa3paboTKe IepeHOCUMEIX IIPUIIOKEHNH.

5.4.4. NMepBUYHbIE KJIIOYMU

OrpaHuYeHNWe TEePBUYHOI0 KJTI0Ya 03HAYaeT, YTO 06pa3yIouii ero CTOIOEI] Ui TPYIIa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UIEHTUOUKATOPOM CTPOK B Tabiwuile. I aToro TpebyeTcs, 4TOOB 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMY U OTINYHBIMU 0T NULL. TakuM 06pa3oM, TabGIUIIEL CO CITEOYIOMINMY ABYMST
oTmpefieNiIeHusIMU OyAyT MPUHUMAaTh OJUHAKOBLIE 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 KJTIOYXU MOT'YT BKJIIOYAQTh HECKOJIBKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIbBHOCTH:

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

HpI/I JIO68.BJ'IGHI/II/I IIEPBUYHOI'0O KJII0Ya aBTOMATHU4Y€CKHU CO3JIaéTC5I YHI/IKaHbelﬁ PIHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PDYIIIIBI CTOJ'I6].[OB, IIePevdYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, 1 TaHHLIE CTO.TI6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKET MMETb MaKCUMYM OIWH MePBUYHBIN K04, (OrpaHUYEeHUN YHUKAJIBHOCTH U OTPaHU-
yenut NOT NULL, koTophle (GYHKIMOHATBHO TOYTU PABHO3HAYHEI IEPBUYHBLIM KJTI0YaM, MOXKeET OBITh
CKOJIbKO YyTOOHO, HO Ha3HAYUTh OrPaHUYEeHNEM IEePBUYHOI0O KJIF04Ya MOXKHO TOJIBKO 0JHO.) Teopus pens-
HUOHHBIX 0a3 JaHHBLIX TOBOPUT, YTO IIEPBUYHLIN KII0Y IOMXKeH OLITh B Kaxkmou tabnuiie. B Postgres Pro
TAKOT0 KECTKOTO TpeOOBaHUS HET, HO OOLIYHO JIy4Ille eMy CIIeI0BaTh.

[lepBUYHBIE KJTIOYU ITOJIE3HEI U OJIA HOKYMEHTHPOBAHUS, U OJI KIMEHTCKUX IIPUJIOKeHul. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPKUMOTO TabOIUIILI, BEPOSITHO,
moTpebyeTcst 3HATh MIEPBUYHBIM KITI0Y TaOJIHUIIE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. [1ep-
BUYHBIE KITIOYX HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TAOIHIIE OIIpe-
OemsieT I1eJIeBble CTOJIOIB IT0 YMOJTYaHUIO [IJIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 9Ty TaOuIly.

5.4.5. BHewHue KJ1o4u

OrpaHuydeHue BHEITHETO K/II04Ya YKa3kIBaeT, YTO 3HaUEeHUs CTOJIOIa (MU TPYIIIIEL CTOJIOI0B) MOJIKHEL CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOU CTPOKe APYrol Tabnunbl. 3TO Ha3kIBAETCA CCbLIOYHOU Uesocm-
HOCMbIO OBYX CBA3aHHBIX T&GJ’II/II_I.

HYCTB Y BaC yXKe eCTb Ta6J'II/II_Ia IIPOOYKTOB, KOTOPYIO MBI HEOOHOKPATHO KMCIIOJIb30BAJIX PaHEeE:

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric
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)i
I[aBayiTe IIPEOIIONIOXKKUM, YTO ¥ BaC €CTh TaOIHIla C 3aKa3aMHU 3TUX HPOAYKTOB. MBI XOTUM, YTOOHI B Tab-

JIUIEe 3aKa30B COOepzKaJIuCh TOJIBKO 3aKa3kbl OEeUCTBUTEIIBHO CymeCTBYIOIIUX IMPOOYKTOB. HOSTOMY MBI
OoIpenejiinM B Heu OrpaHH4Y€eHNe BHEIIHEI O KJII04a, CChIJIaloIleeCsa Ha Ta6n1/1uy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHUYEHMHEM CO30aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIHNM B Ta6J’II/ILIe pFOdUCtS
(u He paBapiM NULL), 6yneT HEBO3MOIKHO.

B Takoilt cxeme tabnuily orders Ha3bBalOT NOOYUHEHHOU Tabnuuei, a products — 2snasHoli. CooTBeT-
CTBEHHO, CTOJ'I6LIBI Ha3bIBAIOT TaK XKe HOJI‘-II/IHéHHBIM U T'JIaBHBIM (I/I_TII/I CCBIJIAKOIITMCA U I_IeJ'IeBbIM).

[MpepripyiIyio KOMaHOy MOXKHO COKPATUTh TaK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTb, €CJIM OIYCTUTh CIIMCOK CTOJIOIIOB, BHEITHUY KJII0U OyAeT HesIBHO CBSI3aH C IIEPBUYHBIM KIII0YOM
TJIaBHOM TAOJIHIIHL.

Ol"paHI/I‘-IeHI/IIO BHEIITHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CIIOCOOOM.

BHemrHuM KJ1I04 TaKXKe MOXKET CCHIIaThCS Ha I'PYIIY CTOJIOI0B. B 3TOM cilydyae ero Hy>KHO 3amlucaTh B
BUOe OOBIYHOTO OrpaHuYeHus Tabmuiikl. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YKCJIO W THUIILI CTOJIOIIOB B OTPAHNUYEHUM MOJIXKHLI COOTBETCTBOBAThH YHCIIy M THIIAM Iliejie-
BEIX CTOJIOIIOB.

HHorma mMeeT CMEBICI 3adaTh B OIrPaHUYE€HHNHM BHEIIHEI'O KJII04Ya B Ka4YeCTBe <<JIpy1"0ﬁ Ta6HI/IU,'bI>> Ty XKe
TaﬁJ’II/IHy; TaKOM BHEIIHNH KITI04 Ha3bIBaeTCs CCulanarvwumMcA HA cebs. HaHpHMep, €CJIN BEI XOTUTE, YTOOBI
CTPOKHU TaﬁHI/II_IbI IIpeacCTaBJIdAJIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYPHI, BEI MO2KETE HalluCaThb

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

)i

[71s1 y371a BEepXHEro ypoBHA parent_id 6ymeT paBeH NULL, moka 3amucu ¢ oTimyHBIM OT NULL parent_id
OyOyT CChIIAThCSA TOIBKO Ha CYILIECTBYIOIIUE CTPOKMU TaOJIHIIHL.

Ta61mua MOZXKeT Comep2KaTh HECKOJIBKO OFpaHI/I‘{eHI/Iﬁ BHEIITHET O KJIi04Ya. ITO II0JIE3HO [AJIA CBA3HU Ta6J'II/II.I
B OTHOIIEHNH MHOTHE-KO-MHOTUM. CKaxXeM, Y BaC eCTb TaGJ’II/IHbI IIPOOYKTOB XU 3aKa30B, HO BBEI XOTHUTE,
YTOOBI OOHWH 3dKa3 MOT' COOep2XkKaTh HECKOJIBKO ITPOOYKTOB (4TO HEBO3MOXKHO B Hpe;:[bmyl.ueﬁ cxeme). [Ins
3TOI'0 BEI MO2KeT€ HCIIOJIb30BATh TAKYIO CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCJIEeTHEN Ta6J'II/II_Ie HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEITHUWE KIIIOYH.

MEI 3HaeM, 4TO BHENIHKEe KITI0YH 3allpelaloT co3laHre 3aKa30B, He OTHOCSIIMNXCS HU K ODHOMY IIPOIYK-
Ty. Ho 4TO HemnaTth, ecnu IIocjie CO3TaHUs 3aKa30B C OIPEeIeJIEHHEIM IIPOLYKTOM MBI 3aXOTUM YIAJIUTh
ero? SQL cnpaButcs c 9Tol cutyaumei. MHTyUIns IofcKa3bIiBaeT ClIeAyIOIie BapHUaHThH IIOBEIEeHUT:

e 3amnpeTuTh yOajeHue MPoayKTa
* V@manuTh TaKXKe CBsI3aHHBIE 3aKa3bl
e YTto-TO emie?

Il MTIoCTpauuy AaBaiTe peajnu3yeM Cliedylolnee IOBeeHNe B BEIIEIIPUBEAEHHOM IpUMepe: IIPHU I10-
TTBEITKE YOATEeHUs TPOOYKTa, Ha KOTOPHIM CCHIIAIOTCS 3aKa3kl (Yepe3 Tabmuly order_items), MBI 3ampe-
IaeM 9Ty onepauuio. ECiiu Ke KTO-TO MOMBITaeTCs yOalIuTh 3aKa3, TO YOAJIUTCS U eT0 COOepPKUMOoe:

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,
PRIMARY KEY (product_no, order_id)

)

OrpaHuuuBalolIve U KaCKafgHble yHoajleHus — fABa Haubojee pacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpallaeT yoajeHue CBI3aHHOW CTPOKM. NO ACTION O3HadaeT, YTO eCJId 3aBUCHMEBIE CTPOKU IIPO-
OOJIXKAIOT CYIIECTBOBATh IIPU MPOBEPKE OTPAaHUUYEHUS, BO3HMKAET OInbOKa (9TO MOBEOeHue Mo yMoI4da-
HU10). ((MaBHBIM OTINYHEM STHUX IBYX BapPUAHTOB SIBJISIETCS TO, YTO NO ACTION IIO3BOJISIET OTJIOXKUTE IIPO-
BEPKY B IIpOIliecCe TPaH3aKIMM, a RESTRICT — HeT.) CASCADE YKa3BIBA€T, YTO IIPHU YOAJIEHUMN CBA3aHHBIX
CTPOK 3aBUCHUMEIE OT HUX OyOyT Tak JKe aBTOMaTU4YeCKU ynaneHbl. ECTh emlé gBa BapuaHTa: SET NULL
¥ SET DEFAULT. Ilpu ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HA4YalOT 3aBUCHUMBIM CTOJIOAM B IIOTYUHEH-
Ho¥ Tabnune 3HadeHuss NULL unu 3HaYeHUS IO YMOJIYaHUIO, COOTBETCTBEHHO. 3aMeThTe, YTO 3TO HE
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OymeT OCHOBaHMEM [JIsI HaPYIIEeHUus orpaHumYeHui. Hampumep, ecnu B Ka4eCTBe NENCTBUSA 3aJaHO SET
DEFAULT, HO 3Ha4YeHMEe II0 YMOJIYaHUIO He YIOBJIETBOPSET OrPAaHUYEHUIO BHEIIHETo KJIlo4a, olepalus
3aKOHYUTCS OLIHNOKOM.

Kaxkoii BapuaHT geicTBUA ON DELETE BBIOpPATh — 3aBUCHUT OT TOTO, KaKHe TUIIE 0O0BeKTOB IIPEeACTaBISIOT-
cs1 B cBA3aHHBIX Tabmuilax. Korga B momynHEHHOM TabmuIle MPEeICTaBIsAeTCa 00BEKT, KOTOPHIM SIBJISIETCSA
COCTaBHOM 4YacCThIO CYIITHOCTH, IIPEeNCTaBI€HHOM B I'IaBHOM TabJulle, 1 He MOXKET CYIIIeCTBOBAaTh He3aBU-
CHMO, YMECTHO BHIOpATh melcTBUEe CASCADE. Ecniu mBe TaGIHIlEI IPEOCTABIISAIOT HE3aBUCUMEIE 00BEKTEHL,
0oJiee MOOXOOAIIIUM OEeHCTBUEM 6yx[eT RESTRICT mau NO ACTION; TOrAa IPHJIOXKEHUI0, KOTOPOMY meu-
CTBUTEJIbPHO HYXHO YIOAJIUTh oba 06'BeKTa, HOTpe6yeTCH coeyiaTh 3TO sABHO M BBIIIOJITHUTH OBE€ KOMaHOHBI
ynmaneHus. B mpuBenEHHOM BRIIIE TPUMEPE MTO3UIUHY 3aKa3a SBIISIOTCS YacThi0 3aKa3a, u 0yageT ymobHO,
€CJIX OHHU YOaAJIATCA aBTOMATUYECKH IIPU YOaJIEHUHU 3aKa3a. Ho IIPOOYKTHI XU 3aKa3bl — Pa3HEBIE BEIIlY, I10-
9TOMY aBTOMAaTHUYECKOe yhaJeHNe HEeKOTOPHIX ITO3UIINK 3aKa30B IIPU yHAaJIeHUU IPOAYKTOB MOXKET OBITh
HempuemJieMbIM. Eciii 7Xe OTHOIIIeHNE BHEITHETO KJTI04Ya MPEeCTaBIIsieT Heo0sa3aTeIbHyI0 HHGOPMAIIHIO,
TTOAXOOSIINM MOXKET OBITh IeficTBUE SET NULL MU SET DEFAULT. Hampumep, ecnu B TabuIle TPOOYKTOB
COMIEPKUTCS CChIJIKA Ha MeHeXKepa NPOoAyKTa, U 3alliCh MeHeXKepa YIaIgeTCs, MOXKeT ObITh II0JIE3HBIM
YCTaHOBUTE B [10JIe MeHeXKepa NIponyKTa 3HadeHue NULL uiu 3Ha4YeHUe 110 YMOJIYaHUIO.

IedicTBUS SET NULL M SET DEFAULT MOTYT IPUHUMATh CITMCOK CTOJIOIIOB, KOTOPLIE IIOTydaT COOTBETCTBY-
omue 3HaveHuss. OOBIYHO 3HAYEHUS MPUCBAMBAIOTCS BCEM CTOJIOIIaM OTpPaHUYEHUS BHEIIHEro KIToua;
IIPUCBOEHME OIS IOIMHOXKEeCTBa CTOJIOIIOB II0JIE3HO TOJIFKO B HEKOTOPHIX 0COOBIX ciIydasx. PaccMmoTpuTe
CIlegyIOUIui IpUMep:

CREATE TABLE tenants (
tenant_id integer PRIMARY KEY

CREATE TABLE users (
tenant_id integer REFERENCES tenants ON DELETE CASCADE,
user_id integer NOT NULL,
PRIMARY KEY (tenant_id, user_id)

CREATE TABLE posts (

tenant_id integer REFERENCES tenants ON DELETE CASCADE,

post_id integer NOT NULL,

author_id integer,

PRIMARY KEY (tenant_id, post_id),

FOREIGN KEY (tenant_id, author_id) REFERENCES users ON DELETE SET NULL (author_id)
)

Bes ykazanus cTonbIila BHEITHUH K/II0Y TaKXkKe ycTaHoBua Obl 3HaueHue NULL misa cronbiia tenant_id,
HO 3TOT CTOI0OEI SIBJISIETCS YaCThIO IIEPBUYHOTO KITIOYA.

AHanoruyHo ykasaHWioO ON DELETE CyllecTByeT ON UPDATE, KOTOpoe cpabaThiBaeT IIPU M3MEHEHUU 3a-
maHHOrO cTonbua. [Ipu 3ToM BO3MOXKHEIE NEUCTBUSA Te Ke, 3a UCKII0OYeHUEeM TOT0, YTO AN SET NULL U
SET DEFAULT HeJb3s 3afaTh CIHCKU CTOJIOLOB. CASCADE B JAHHOM CJIlydae O3HadaeT, YTO U3MEHEHHBIE
3Ha4YeHUs CBI3aHHBIX CTOJIOLOB OyOyT CKONIMPOBAHE B 3aBUCHMBIE CTPOKHU.

OGHIYHO 3aBHCHMasi CTPOKa He HOJI2KHA yOOBIETBOPSAThH OTPAHUYEHHIO BHEITHETO KITI0Ya, eClIi OOUH U3
CBSI3aHHEIX CTONO1I0B comepkuT NULL. Ecnu B 00BbsIBIEeHME BHEITHEro Kirio4ya moOaBiIeHO MATCH FULL,
CcTpoka OyHeT ymOBJIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOmel paBHbl NULL (TO
ecThb Ipu pas3Hbix 3HaueHUAX (NULL u He NULL) rapanTupyeTCcsa HEBHIIOJTHEHUE OTpPaHUUYEHUS MATCH
FULL). Eciu BBl XO0TUTE, YTOOBI 3aBUCUMEBIE CTPOKH HE MOTJIH U30€3KaTh U 3TOTO OTPaHUYEHUsI, OOBSIBUTE
CBsSI3aHHHBIE CTOJIOIHI KaK NOT NULL.

BHeIIHUN KII0Y OOJI2KEeH CCHIIAaThCS Ha CTOJIOIEI, THUOO0 SABISIONIINECST IMePBUYHEIM KIJII0YOoM, TH60 obpa-
3yI0Ile OTpaHWYeHHe YHUKAIbHOCTH, U060 SBIAIOMIMECS CTOIOIaMHM M3 HeYaCTUYHOTO YHUKAILHOTO
nHaekca. TakuMm 006pa3oM, [JIst CBA3aHHEIX CTOJIOIIOB BCcerma OymeT CyIecTBOBaTh HHAEKC, a 3HAYUT IIPO-
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BEPKU HAJIMYHUS COOTBETCTBUS IJIS CBI3aHHOM CTPOKYU OYOYT BHIIIONTHATHCSA 3¢ PeKTUBHO. TaK KaK KOMaH-
OBl DELETE IJISE CTPOK TJIaBHOM TAOGIHUIIEI WX UPDATE /IS 3aBUCHUMBIX CTOJIOIIOB ITOTPEOYIOT ITPOCKaHU-
pOBATh MOOUUHEHHYI0 TAaOIUITy ¥ HAWUTHU CTPOKH, CCHIJIAIOIIHMECS Ha CTaphkle 3HAYeHWs, MOJIe3HOo Oymer
UMeTh MHOEKC U OIS MOOYMHEHHEBIX CTOJIONOB. HO 9TO HY>XKHO He Bcerma, ¥ CO30aTh COOTBETCTBYIOIIUH
WHIEKC MOXKHO II0-Pa3HoMy, II09TOMY 00bsIBIeHNE BHEIITHETo KJTI0Ya He CO37TaéT aBTOMATHUYECKU WHIEKC
TI0 CBSI3QHHBLIM CTOJIOIIAM.

IToppo6Hee 06 M3MEHEHUN U YOAJIEHWU OAHHBIX PACCKa3kIBaeTCs B ['maBe 6. Bbl TakKe MokeTe mogpoob-
Hee y3HaTh O CHHTaKCHUCe OTpaHHYeHNM BHeIIHeTo Kitoda B cipaBke CREATE TABLE.

5.4.6. OrpaHU4YeHUA-UCKITIOYEeHUA

OrpaHUYeHUSI-UCKIIIOYEHUS TrapaHTUPYIOT, UTO ITPU CPaBHEHUH TI00BIX ABYX CTPOK 10 YKa3aHHBIM CTOMN0-
1aM MJIU BhIPAXKEHUSM C ITOMOIIBIO 3aJaHHLIX OIePaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHUM BO3Bpa-
tuT false nnu NULL. 3anuceiBaeTcsI 3TO TakK:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I JIO6aBJ'IeHI/II/I OrPaHNYEeHUA-UCKIIIOYEHU A 6y1:[eT aBTOMAaTH4YE€CKH CO30aH MHOEKC TOIr'oO THUIIa, KOTOprfI
YKa3aH B 00BSIBIEHUU OrPaHUYEHUA.

5.5. CucteMHble cTonOoLbI

B kaxmou Ta6J'II/IL[e €CTb HECKOJIBKO CuUCmeMHblX cm0/16Lgoe, HESABHO OHpeI[eJ'IéHHbIX cuctemou. Kak cneq-
CTBUE, UX UMEeHAa Heb3s MCII0JIb30BaTh B KAYECTBE UMEH II0JIb30BATEIbCKUX CTOJ'I6I_IOB. (3ameThTE, UTO
9TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIX UM KIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEHHNE MMEHH B KaBEIYKH
He IIoOMOXKeT n36exKaTh 3TOT0 Ol"paHI/I‘-IeHI/IH.) Chy! CTOJ'I6HBI He OOJIZKHBI BaC 6eCHOKOI/ITL, BaM JIMIIIb OO-
CTaTOYHO 3HATh 00 UX CyllleCTBOBAHHUHU.

tableoid

HNpoenTtuduratop o6beKTa oI TabIuILl, comepKallei CTPOKY. ITOT cToJI0e1l 0oCOOEeHHO MOIe3€eH Ois
3amIpoCcoB, UMEIOIUX [IEJI0 C CEKIIMOHUPOBaHHLIMU TabnuitamMmu (cM. Pasgern 5.11) unu nepapxueit Ha-
cnepoBanus (cMm. Pasmen 5.10), Tak Kak 0e3 HEro ClI0KHO ONPENENUTh, U3 KaKo! TabJIUIlLl BhIOpaHa
cTpoka. CBs3aB tableoid co CTONOIOM oid B Tabnune pg_class, MOXKHO OYOET MOJYyYUTh UM Tab-
JIVIIHI.

xmin

Npentndurkatop (Kom) TpaH3aKInU, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO eé
WHOWBHUOYyalIbHOE COCTOSTHHE; IIPHU KaXKOoM M3MEHEHWHU CO3TaE€TCSI HOBAs BEPCHUS OOHOM U TOM Ke
JIOTUYECKOM CTPOKH.)

cmin

Homep KomaHAw! (HayuHas C HYJISI) BHYTPU TPaH3aKUUU, H0OaBUBIIEH CTPOKY.

Xmax

HUpenTndukatop TpaH3aKIIUU, VOANIUBIIENH CTPOKY, unu 0 Oj1d HeyoaleéHHON BepCUU CTPOKHU. 3Haue-
HUEe 3TOT0 CTOJIOIIa MOXKET OBITh HEHYJIEBRIM U /IS BUAUMOM BEPCUM CTPOKU. DTO OOBIYHO O3HAYaeT,
4TO yHansgollas TpaH3aKnus elle He Oplia 3aduKCHIpoBaHa, UWiIK yoaneHue OblJI0 OTMEHEHO.

cmax

Homep xoMaHOH B yOandionie TpaH3aKIuy WU HOJIb.
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ctid

du3nyvecKoe pacHoJioKeHNe JaHHOW BEPCUU CTPOKHU B Tabmuile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
O4YeHb OBICTPO HAWTH BEPCHIO CTPOKH, 3HAYEHUE ctid U3MEHUTCS IIPU BBHIIIOTHEHUU VACUUM FULL.
TakuM 06pa3oM, ctid Henb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOr0 uAeHTU(UKATOPa CTPOKHU. s
UOeHTUUKAIINY JIOTUYECKUX CTPOK CJIEyeT MCII0JIb30BaTh IIEPBUYHBIN KITIOY.

NpeHTH(GUKATOPE TPAH3aKIIMK TaK¥XKe SBISIOTCS 32-OMTHBIMU. B monroxkusyiiel 6a3e mJaHHBIX OHH MO-
TYT IOUTH IIO KPYTry. DTO He KPUTHUYHO IIPU IIPaABUIBHOM oOcnyxkuBaHuu BII; mogpo6Hee 06 3TOM CM.
I'maBy 23. OmHaKO IojlaraThCs Ha YHUKAJIbHOCTh KOJIOB TPaH3aKIIUM B TeUeHUE OJIUTEIbHOT0 BPpEMEHU
(mpu 6omee YeM MUIIHapae TPaH3aKIWi) He clIemyer.

NpeHTH(GUKATOPE KOMAaH[ TakXke 32-0MTHEIE. DTO CO3TaéT XKECTKUH JIMMUT Ha 232 (4 munnuapma) Ko-
MaHO SQL B omHO# TpaH3akIuKu. Ha mpakTHKe 9TO He ImpobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCJIa KO-
maHg SQL, a He KonudyecTBa 00pabaThiBaeMbIX CTPOK. KpoMme Toro, umeHTu(GUKATOP IOIydYaloT TOJIBKO
Te KOMaH[bI, KOTOPEIe (haKTHUYECKH U3MEHSIOT COfepKuMoe 0a3bl JaHHEBIX.

5.6. 13MeHeHue Tabnuy,

Ecnu BHI co3manu TAOMHIIEL, @ 3aTeM IIOHSIIH, YTO OOIIYCTHIIH OIIMOKY, MM M3MEHHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHUsI, BB MOXKeTe yIalIuTh eé U CO3TaTh 3aH0oB0. Ho 3T0 OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIHM €C/IHM Ha Heé CCBhUIAIOTCS Opyrue oO0beKThl 0a3bl JaHHBIX (HAIlpuMep, II0
BHelIHeMy Kiouy). ITosaTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI [jIsT MOOHU(PUKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAEeTCsS OT U3MEeHEeHHUS HaHHBIX, COOepzKalluxcs B TabIuIe: 30ech MBI
o6cyxOgaeM MOOU(PUKAIINIO OIIPedeIeHUusT, MU CTPYKTYPHI, TaOJIHIIE.

Br1 moxkerTe:

¢ JloGaBIATL CTOIOIIBI

e V@OandaTs CTOJIOIE

¢ Io0aBnIsSTh OTPAaHUYEHUS

e V@mansaThe orpaHUYEHUs

e HM3MeHSATh 3HAUEHUS 10 YMOTYAHUIO
e M3MEHATH THUIIHLI CTOJIOIIOB

¢ IleperMeHOBEIBATL CTOJIOIIEI

e TleperMeHOBHIBATH TaOIUIIEI

Bce aTu medcTBUS BHIMIOJIHAIOTCS C nmomolrbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BBl MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondbua
IJo6aBUTEL cTOIOEI] BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrlil cTOon6ell 3an0THIeTCS 3afaHHbIM [JIs Hero 3HaYeHueM [0 yMondaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBHUTe yKa3aHue DEFAULT).

IToogcka3ka

Hauwnnas c Postgres Pro 11, mo6aBneHue cTonb1la C IOCTOSIHHBIM 3HaUYEHNEM I10 YMOJTYaHUIO Ooee
He 03HA4YaeT, YTO IIPY BHIIIOJTHEHUY KOMaHIOb ALTER TABLE OyOyT U3MeHEHHl BCE€ CTPOKH TaOJIUITH.
BmecTo 9TOro ycTaHOBIIEHHOE 3HAYEeHHE II0 YMOJTYaHUI0 OyIeT IIPOCTO BBHIAABATHCS IIPU CIEOYIO-
1meM oOpaIeHn K CTPOKaM, a COXPAHUTCS B CTPOKAX IIPH mepe3anucu Tadbmuilekl. braromaps aTo-
My oIlepanus ALTER TABLE M C OOJIBINMMM TaOIHUIlaMU BEIIIOJIHSIETCS O4Y€Hb OBICTPO.

OpHaKo ecny 3HaYeHUe 110 YMOJIYaHUIO USMEHYHNBOE (HaHpI/IMep, 9TO clock_timestamp () ), B KaxX-
OYIO CTPOKY HYZKHO 6yx|;eT BHECTH 3Ha4YeHHe, BRIYHCIIEHHOE B MOMEHT BHIIIOJIHEHUS ALTER TABLE.
YTo6H! 130eXaTh MOTEHITHAILHO IIUTEILHON oInepalum M3AMEHEHHNS BCEeX CTPOK, €CJIN BEI ITJIaHU-
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pyeTe 3amoJHUTL CTOI0eIl B OCHOBHOM He 3HAYEeHMSIMH II0 YMOJIUaHMIO, JIydIlne OymeT noOaBUTh
ctosber] 6e3 3HaYEHUS 10 YMOJTYAHHUIO, 3aTEM BCTAaBUTh TPeOyeMble 3HaYEeHUSI C IIOMOIITbI0 UPDATE,
a ITIOTOM OIIpedenuTh 3HaUYeHHe 110 YMOJTUaHUIO, KaK OMKUCAHO HUXKE.

ITpu 9TOM BBl MOXKETE CpPa3y OIpeneIuTh OrPaHUYEeHUsI CTOJIOIIa, UCIIOIb3YSI OOBIYHEIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camowm fee 3mech MOXKHO HCIIOIb30BaTh BCe KOHCTPYKIUHY, HOIYCTUMEIE B ONIPede/IeHnH CTOJIOna B
KOMaHOe CREATE TABLE. [JoMHHTe OHAKO, YTO 3HAUEHME M0 YMOJYaHHUIO OOJIXKHO YIOBIETBOPSITDH HaH-
HBIM OTPaHUYEHUSIM, YTOOBI OIlepalius ADD BHIIIOJIHUIIACH YCIIEITHO. BBl TakKKe MOXKeTe CHavasa 3aloJl-
HUTH CTOJIOeI] MPAaBUIILHO, a 3aTeM M00aBUTh OTPAaHUYEHHUS (CM. HHUXKE).

5.6.2. YpaneHue ctondbua
Yoanutes cTosnbel] MOKHO TaK:
ALTER TABLE products DROP COLUMN description;

[aHHBIE, KOTOPEIE ORI B 9TOM CTOJIOIlE, MCYe3aloT. BMecTe co CTOIOIIOM yOalsioTCS M BKIIOYAOIINe
ero orpaHu4eHus Tabnuilkl. OMHAKO eCIK Ha CTOJIOeI] CChIIaeTCs OTpaHuYeHHe BHEIITHeT 0 KI04a Pyrou
Tabnuiel, Postgres Pro He yOaauT 3TO OrpaHHYeHKre HesBHO. Pa3pennuTs ynajaeHue BCeX 3aBUCSIITHUX OT
9TOro cTonbiia 060BeKTOB MOXKHO, T0OaBUB YKa3aHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01mM¥ MexaHu3M, CTOSIINH 3a 3TUM, OIMCHIBaeTcs B Pa3mese 5.14.

5.6.3. JlobaBneHue orpaHuyYeHus
st moGaBIeHMsT OTPAaHUYEHUS UCIIOIb3YEeTCS CUHTAKCHUC OrpaHudeHus Tabnuisl. 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;

Yrto6nl obaButh orpanuuenrne NOT NULL, KoTopoe HeJb3s1 3allCaTh B BUOE OTPAaHUYEHUs] TAaOJIHIIHI,
HUCIIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpanuuyeHue MPOXOOUT MPOBEPKY aBTOMAaTUYEeCKU 1 OymeT moOaBIeHO, TOJIPKO €CJIK €My yOOBIeTBOPS-
IOT JMAHHBIE TaOJINIIHL.

5.6.4. YpaneHue orpaHuyYeHus

Ins yoaneHus orpaHUYeHMs Bhl JOIXKHBI 3HaTh ero uMsa. Eciu Bel He IpUCBauBalii €My UMS, 3TO HESIBHO
chejiaja CHCTeMa, M Bl OJIXKHEBI BEISCHUTEL €T0. 30eCh MOXKeT OLITh IMoJie3Ha KoMaHma psql \d umg_rab-
nuner (MJIM OPYTHE ONPOTPaMMEI, ITOKa3bIBaloliue MOoapoOHy0 uHpopManuio o Tabnuiax). 3Has UM, BB
MOXKeTe MCII0JIb30BaTh KOMaHOYy:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BB UMeeTe [ejI0 C MMEHEM OTPaHuYeHUs Buaa $2, He 3a0yabTe 3aKJIIOYUTD €T0 B KaBBIYKHU, YTOORI
9T0 OBIJT AOMYCTUMBIN UAEHTU(MUKATOP.)

Kak u mpu ymaneHuu cToOOIla, €CIIM BBl XOTUTE YOAIUTh OTPaHUYEeHHE C 3aBUCUMBIMU OOBEKTaMH, [O-
0aBbTe yKa3aHue CASCADE. [I[pyMepoM TaKo¥ 3aBUCUMOCTH MOKET OBITh OTPaHUYEeHME BHEIITHET 0 KJTI04a,
CBSI3aHHOE CO CTOJIOI[aMHU OTPAaHUYEHUS ITIEPBUYHOTO KITI0Ya.

Tak MOXKHO yOaluTh orpanudeHus jao0brx TuoB, KpoMe NOT NULL. YTto6w! ynanuTth orpanudenue NOT
NULL, ucnnonb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;
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(BcriomuuTe, uto v orpanudyenuit NOT NULL HeT uMéEH.)

5.6.5. N13MeHeHue 3Ha4YeHMUA No YMOJIHaHUIO
Ha3zuauwuth CTOJ'I6L[Y HOBO€ 3Ha4Y€HHue 110 YMOJITYaHHUIO MOXKHO TakK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 3TO HUKAK He BIIMSIET Ha CYyILIEeCTBYIOIIIKUE CTPOKHU TaOIUIEI, a IIPOCTO 3a[aéT 3HaUYeHue 1o
YMOJIYaHHUIO OJId4 IMOCJIEeaYIoINUX KOMaHg INSERT.

YT0o0OBI YOAQJIIUTh 3HAYEeHUEe 110 YMOJIYaHWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM IO CYyTH 3HAYEHUIO 110 YMOI4YaHUIo IpocTo npucBauBaeTrcss NULL. Kak crencTBue, OmMNOKU
He OyIeT, eclu BH IONLITAETECHh yOAINTh 3HaUEHUE 10 YMOJIYaHUIO, He OIIpeleJIEHHOe SIBHO, TaK Kak
HesIBHO OHO cyulecTByeT U paBHO NULL.

5.6.6. I3MeHeHue TUuNna gaHHbIX cTONOUA

YTo6nI Tpeobpa3oBaTh CTONOEI B OPYTOM THUII HAHHBIX, UCIOJIL3YHTE KOMAaHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycnelrHa, TOJIbKO eCJIM BCe CYIIECTBYIOIINE 3HAUYEHUS B CTOJIOIE MOTYT ObITH HESIBHO ITPUBE-
IeHBl K HOBOMY THITy. Ecriu TpebyeTcs 6omee ciioxkHOe Tpeodpa3oBaHue, B MOXKeETe T00aBUTh YKa3aHue
USING, OIpefnensaiollee, KaK IIOIYYUTh HOBEIE 3HaUEeHUSA U3 CTaphIX.

Postgres Pro monbiTaeTcsa TakkKe mpeoObpa3oBaThk K HOBOMY TUITY 3HAYeHMEe CTOI0LA 110 yMOTYaHuIo (ec-
JIV OHO OTIPEZEJIEHO) U BCE CBSI3aHHEBIE C 9TUM CTONOIIOM orpanndenus. Ho mpeob6pa3oBaHrue MOXKET OKa-
3aThCSI HEIIPABUJILHEIM, U TOTA B IIOJIYUYUTE HEOXKUAAHHEIE PE3YIbTAThl. [109TOMY OOBIYHO JTydIlle yaa-
JINTh BCE OTPAHUYEHMS CTOJNONA, IePe TeEM KaK MEHSTh €ro THUII, a 3aTEM BOCCO3TaTh MOOU(PUIIMPOBAH-
HBIE [OJIZKHBEIM 00pPa30M OTPaHUYEHUS.

5.6.7. NepeunMmeHoBaHue cTonbua

Yto06BI TIEPEMMEHOBATDL CTOI0EII, BHIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenMmeHoBaHMe Tabnuubl

Ta6m/1uy MOZKHO ITI€epenMeHOBATh TAK:

ALTER TABLE products RENAME TO items;

5.7. NpasBa

Korpa B 6a3e maHHEBIX co30aéTcsa 00bEKT, eMy Ha3HadyaeTcs Bianenel]. BrnamenbiieM 0OBIYHO CTAHOBUTCS
POJIb, C KOTOPO#M OBIJT BHITIOJTHEH OTIePATOP co3manusi. [171sT GOMbIIMHCTBA TUTIOB 0OHEKTOB B UICXOOHOM CO-
CTOSIHUU TOJIBKO BJlazesel (MJIM CyIepIoIb30BaTellb) MOXKET JejlaTh C 00HEKTOM BCE, YTO YIOgHO. YTOOR!
paspeluTs UCII0Ib30BaTh €ro APYTIUM POJIAM, HYy2>KHO JaTbk UM Npasd.

CyliecTByeT HeCKOJILKO THUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE, USAGE, SET M ALTER SYSTEM. HaGop mpaB, MPUMEHUMEBIX K OMpe-
IeJIEHHOMY OOBEKTYy, 3aBUCHUT OT TUIla 00beKTa (Tabnuila, pyHKIMA U T. O.). boee mogpo6HO Ha3Haue-
HUEe 9THUX IIpPaB OMHCHIBAETCSH HUXKe. Kak MPUMEHSIOTCS 3TH IpaBa, Bbl TAKXKe YBUAUTE B CIIEOYIOIINX
paszenax U IjiaBax.

ITpaBO U3MEHSTDH UJIN YOAISATH OOBEKT SIBIISIETCS HEOTHEMJIIEMEIM ITPABOM Bjlafiefiblla 00bEeKTa, ero Hejlb-
35 MUIINTHCS MU IepenaTth apyromy. (OgHaKO KakK ¥ BCe OPYyrue IIpaBa, 9TO IIPaBO HACJEOYIOT YJIEHBI
ponu-Bnamenblia, cM. Pasmen 20.3.)
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O0BeKTy MOKHO Ha3HAYUTh HOBOTO BiIafielibIla C ITOMOIIBbI0 KOMAH/IE ALTER IOJIST COOTBETCTBYIOIIETO THIIA
00beKTa, HalpuMep:

ALTER TABLE mmg Tabnuger OWNER TO HOBRIH Bmamgenel;

Cynepnosib30BaTe/Ilb MOXKET [ieaTh 3TO 0e3 OorpaHUYeHUM, a OOBIYHBIM I10JIb30BATEIb — TOJIBKO €CJIU
OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BJlafienblleM oObeKTa (MJIM 4JIeHOM POJIM Bafesiblla) U YJIEHOM
HOBOU POJIN.

s Ha3HaYeHusa npaB mpuMeHsieTcs KomaHga GRANT. HanpuMmep, ecinu B 6a3e DaHHEIX €CTh POJIb joe
u Tabnuila accounts, IpPaBO Ha U3MEeHEHUE TabJIMITLI MOKHO AaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOI'O IIpaBa HalluCcaTh ALL, POJIb IIOJIYYHUT BC€ IIpaBa, IPMMEeHUMbIE OJId 00BeKTa
9TOIr0 THIIA.

[71sT Ha3HAYEeHUsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCIT0JTh30BaTh CIIELIMATbHOE UMS «POIU»: PUBLIC.
Taxkke AJIsT YIIPOIEHUs YITPABIEHUST POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO T0JIh30BaTEIEH,
MOZKHO HAaCTPOUTH «T'PYIIOBLEIE» POJY; oapoOHee 06 3aToM cM. ['maBy 20.

YToOBI TUITUTH ITOIb30BaTeJIed paHee MAaHHBIX UM IIpPaB, UCIIOIb3yHTe KoMmaHny REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OOGBIYHO pacIopsakaThCS TpaBaMM MOKET TONBKO Bilafiesiel] 00 beKTa (MM CylepIonb3oBaTesib). OgHaKO
BO3MOZKHO [aTh ITPABO AOCTYyIa K 00BEKTY «C IIPABOM Mepefadyu», YTO MO3BOJIUT IOJIYYUBIIEMY TaKOe
IIpaBoO Ha3Hay4aTh ero ApyruM. Eciu Takoe IIpaBo epefaydyu BIIOCNIEACTBUU OymeT 0TO3BaHO, TO BCe, KTO
TIOJIy4HWJI JaHHOeE IIPaBo JOCTyIIa (HelloCPeNCTBEHHO UM 10 LIeII0YKe Ilepefadu), noTepsioT ero. [Togpoo-
Hee 00 aToMm cM. cupaBky GRANT u REVOKE.

Bnagesnell o6beKTa MOXKET JIMIINUTEL ce0sT OOBIYHEIX IIPaB, HAaIPUMEpP 3allpeTUTh He TOIbBKO BCEM OCTallb-
HBIM, HO U cebe, BHOCUTh u3MeHeHus B Tabnuily. OgHaKO BiIaJelbIlbl BCerga UMEeIT BO3MOXKHOCTD yITpaB-
JISITh ITpaBaMM, TaK YTO OHHM MOTYT B II000M CJIydae BEpPHYTb cebe mpaBa, KOTOPBIX JIUIIHUIIUCE.

Bce cymecTByomre IpaBa IIepedynCcIeHbl HUXKe:
SELECT

ITo3BoIsIET BRHITIONMHATE SELECT [JIs JII000T0 CTOJNOIIA UK IIePeYHCIIeHHBIX CTOIOIOB B 3a0aHHOM Tab-
nuIe, IPefCTaBIeHUH, MaTIPeNCTaBIeHUH UITH IPYTOM 00beKTe TaOIMYHOr0 BUua. TaKKe IM03BOJIs-
€T BBIIOIMHATL COPY TO. [IOMHMO 3TOTO, TAaHHOE ITPaBo TpeOyeTcs Oyt 00palleHus K CYIIeCTBYIOITUM
3HAYEHUSIM CTONOIIOB B UPDATE, DELETE MJIX MERGE. [IJIsI ITOC/IEIOBATEIbHOCTEH 3TO IIPABO IIO3BOJIS-
eT II0JIb30BaThCA QYHKIIMEH currval. [IJIs GOMBIINX OOHLEKTOB OHO IIO3BOJISIET YUTATh COOEPIKUMOe
00BEeKTA.

INSERT

ITo3BomsIEeT BCTABASTDL C IOMOIIBIO INSERT CTPOKH B 3aJaHHYI0 TaOIUIly, IPeCTaBlIeHue u T. 1. Mo-
JKEeT Ha3HA4vyaThCs OJIST OTHENbHBIX CTOJIOIIOB; B 9TOM CJIydae TOJIbKO 3THM CTOJIOIIaM MOXKHO ITPHUCBA-
UBaTh 3HAYEHUS B KOMaHIe INSERT (Opyrue CTONOLBI ITOy4YaT 3HAYEHMS II0 yMon4daHwuio). Takxke
TIO3BOJISIET BBLIIOJIHATHL COPY FROM.

UPDATE

ITo3BoNsIET U3MEHSTH C IIOMOIIBIO UPDATE TaHHBIE BO BCeX, TMOO TOJIBKO IIEPEYNCIeHHEIX, CTOIOIIax
B 3aJaHHOMN Tabmuile, mpencraBaenuy u T. 1. (Ha mpakTtuke mjis m000d HEeTPUBHAILHON KOMAaHIB!
UPDATE mmoTpeOyeTcs u ITpaBo SELECT, TaK KaK OHa AOJIZKHA 00paTUTHCS K CTONOIaM TabIUIIbI, YTOOH
OIIpeieNuTh, KaKue CTPOKHU IOfJiexkaT U3MeHeHUI0, U/UIX BHIYMCIIUTL HOBLIE 3HAYEHHUS CTOJIOIIOB.)
st SELECT ... FOR UPDATE M SELECT ... FOR SHARE TaKxXke TpeOyeTcs UMeTh 3TO IIpPaBO KakK
MUHHMYM [JISS OQHOTO CTOJIOIa, IIOMUMO HpaBa SELECT. IIJIs MOCIeOoBaTeIbHOCTEH 3TO IIPaBO II03-
BOJISIET MOIb30BaThCT QYHKIIUSIMH nextval U setval. JIJIs GONBITHNX 00HEKTOB 3TO IIPABO MO3BOISIET
3alKCHBATh JAaHHBIE B OOBEKT UJIH 00pe3aTh ero.
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DELETE

ITo3BonsieT yoansTh C IIOMOIIBI0O KOMaHIOkl DELETE CTPOKM M3 TaOIuIlkl, mpencTaBnenus u T. . (Ha
MIpaKTHUKe OIS JTI000# HeTPUBHUAIbHOM KOMAHObl DELETE IMOTPeOyeTcsT TaKKe MPaBo SELECT, TaK Kak
OHAa [OoJIZKHa 00PaTUTHCS K KOJIOHKaAM TaOJIHITLI, YTOOHI OITpedesIuTh, KaKue CTPOKHU IIOoaIekaT yaale-
HUIO.)

TRUNCATE

ITo3BomsieT OMyCTOIIATh TAOIUITy C IIOMOIIBI0 TRUNCATE.

REFERENCES

ITo3BoJsieT cO3MaBaTh OrpaHMYeHNe BHEITHEero Kida, oopailaolieecs K TabIuIlle UK OIpeaesiEH-
HBIM CTOJIOIIAM TaOJIUIILL.

TRIGGER

I[To3BosZET CO3maBaTh TpUrrep ojisd TaOTUIIBI, npengcCTaBJIeHusa U T. II.

CREATE

Inst 6a3 maHHBIX 3TO MMPABO MO3BOJISIET CO37aBaThb CXEMHI M MyOIMKAlMU, a TaKXKe YCTaHaBJIUBATh
IOBEPEHHBIE PACIIMPEHUST B KOHKPETHOU Oa3e.

I cxeM 3TO IIPaBO MO3BOJIIET CO3HMAaBaTh HOBLIE OOBLEKTHI B 3aflaHHOMN cxeMe. YTOOHLI ITeperMeHo-
BaTh CYIIECTBYIOIINN 00BEKT, He00XOaAuMO OBITH €T0 BIIaeNbleM U UMETH 3TO ITPABO AJIST CXEMBI, CO-
OepKallleu ero.

7151 TaOMUYHBIX IPOCTPAHCTB 3TO IIPABO II03BOJISIET CO3[aBaTh TaGIUITE, MHIEKCH 1 BpeMeHHEbIe (aii-
JIBI B oIpenesieHHOM TaGIMYHOM IIPOCTPAHCTBE, a TaKxKe CO3maBaTh 0a3bkl JAaHHLIX, [JIsT KOTOPBIX 9TO
MTPOCTPAHCTBO OYIEeT OCHOBHEBIM.

3aMeThTe, 4TO (haKT JUIIEHUS II0JIb30BaTEsI 3TOTO IIpaBa He BIKUSET Ha CYIIeCTBOBAHUE WA pPa3Me-
IeHWe CYIIeCTBYIOIIUX 00BEKTOB.

CONNECT

[To3BonsieT MOOKIIOYATLCS K 0a3e JaHHBIX. DTO IIPABO ITPOBEPSETCS IIPU YCTAHOBIEHUN COETUHEHUS
(B momosyiHeHUE K YCIOBHUSAM, OIIPENEeIEHHEIM B KOHPUTrypalluu pg_hba.conf).

TEMPORARY

ITo3BonsieT co3maBaTh BpeMeHHbIe TaOIUIILl B OIIpeNeIéHHOM 6a3e JaHHHIX.

EXECUTE

ITo3BonseT BLI3BIBATh (PYHKITUIO UJIM IIPOIENYPY, B TOM YHCJIe UCII0Ib30BaTh II00kIe OIEePaATOPH], pe-
aNM30BaHHBEIE NaHHOU (PyHKIMEeN. ITO eNUHCTBEHHBIN TUII IPaB, IPUMEHUMEBIN K QYHKIIUIM U IIPO-

nenypam.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO30AaBATh d)YHKI_II/II/I Ha OHpeJIeJIéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN TUII IIpas, HpI/IMeHI/IMBIfl K IIPOLEOYPHBIM A3BIKAM.

Il cxeM 3TO IIpaBo AAET JOCTYII K COAEPKAIIUMCS B HUX 00beKTaM (IIPeArosiaraeTcsi, YTO IPU 9TOM
UMeIOTCS ITpaBa, HeoO6XO0IMMEIE IS JOCTYIIa K caMuM 00beKTaM). ITo CyTH 3TO IIPaBO MO3BOJISIET CYyOb-
KTy «IIPOCMAaTpPUBATL» OOBEKTHI BHYTPU CXeMHBI. Be3 3TOoro paspelreHusi UMeHa 0OBEKTOB BCE Ke
MO2KHO OyfeT y3HaTh, HallpuMep, 00paTUBIINCEH K CHCTEMHLIM KaTajioraM. KpoMe Toro, eciiu 0To3BaTh
3TO MPaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OMEPATOPHI, /I KOTOPHIX IIPOCMOTP UMEH
00BEKTOB OBLI BEITIOJIHEH PaHee, TaK YTO 9TO IPABO He I03BOJIsIET abCOTIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.
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s ocrenoBaTEeIbHOCTEN 3TO IIPaBO IIO3BOJIAET MCIIOJIB30BaTh (by'HKHI/II/I currval U nextval.

IIis1 TUIOB M MOMEHOB STO IIPABO IMO3BOJISIET MCIIOJIL30BAaTh 3a[aHHBIA THI WM JOMEH IPHU CO3[a-
HUM Ta0IuI], GYHKIIUH WK IPYTHUX 00BEKTOB CXeMEIL. (3aMeThTe, UTO 3TO IPABO He OrpaHudYnBaeT 00-
1ee «HCIIONb30BaHKWe» THIIA, HAllpuMep obOpallieHre K 3HaYeHHUsIM THUIIA B 3ampocax. bes aToro mpa-
Ba HeJb3s TOJILKO CO3[aBaTh OOBLEKTHI, 3aBUCSINNE OT 3afaHHoro tumna. OCHOBHOe mpefHa3HauyeHne
9TOTO IIPaBa B TOM, YTOOLI OTPAHUYHUTEL KPYT MIOIb30BaTeJIeH, CIIOCOOHEBIX CO3[IaBaTh 3aBUCUMOCTH OT
THIIa, KOTOPEIE MOTYT BIIOCJIEICTBUHM IIOMEIIATh Biage/Iblly TUIA U3MEHHUTH ero.)

Inst 06EPTOK CTOPOHHUX JAHHBIX 9TO IIPABO IIO3BOJISIET CO3LaBaTh MCIIOJIb3YIOUINE UX OIpefesIeHUsT
CTOPOHHUX CEPBEPOB.

s CTOPOHHHUX CEPBEPOB 3TO ITPABO IIO3BOJIAET CO3OdaBaTh HCIIOJIB3YIOIIINE UX CTOPOHHUE TaOIUIIL.
Hamenéuueie 3TUM IIpaBOM MOT'YT TaKZKe CO3OaBaTh, MOJII/I(bI/II.H/IpOBaTB UJIN yOAJIATh COOCTBEHHEBIE
COIIOCTaBJIEHUS IOIb30BaTesiel, CBI3aHHEIE C OHpeJIeJ'IéHHLIM CcepBepoOM.

SET

ITo3BossieT 3amaTh OJIs TapaMeTpa KOHUrypaluy cepBepa HOBoe 3HaYeHHUe B TeKyleM ceaHce. (Xo-
TSI 9TO IPABO MOXKET OHIThH TPEeAOCTaBIIEHO IJIS JII000TO TapaMeTpa, OHO UMeeT CMBICTT TOJIBKO [IJIS TeX
TmapaMeTpoB, [JIT KOTOPHEIX 0OBIYHO TPEeOYIOTCS IpaBa CyIeproaIb30BaTeNs.)

ALTER SYSTEM

ITo3BossieT mpucBamMBaTh 3HAYEHNE TTapaMeTPy KOHGUTYPAIIUKU CepBepa, UCIoab3ys Komaumy ALTER
SYSTEM.

HpaBa, Tpeﬁ}TIOH.II/IeCH OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHUIIAX CIIPDABKU 3TUX KOMAH[I.

Postgres Pro mo ymomyaHuio Ha3Ha4YaeT POJiM PUBLIC IIpaBa OJIsi HEKOTOPHIX TUTIOB OOBEKTOB, KOTTIa 9TH
00BeKTH co3patoTcs. I Tabmull, cToI010B, TOCIen0BaTeIbHOCTEN, 00EPTOK CTOPOHHUX NAHHEIX, CTO-
POHHUX CEPBEPOB, GOJBITUX 0OBEKTOB, CXeM, TaOIUYHBIX TPOCTPAHCTB UJIM IapaMeTPOB KOHPUTypauuu
PUBLIC II0 YMOJTYaHUIO HUKAKHUX IPaB He IojrydaeT. 715 ApyTuxX TUIIOB OOBEKTOB PUBLIC IIOJIydaeT Clie-
OyIOIIKe ITpaBa Mo YMOJIYaHMI0: CONNECT ¥ TEMPORARY (CO3aHue BPEMEHHHBIX TabmuIl) ajs 6a3 JaHHBIX;
EXECUTE — Oyist QYHKUME U TPOIeAyp; USAGE — OJIsT SI3BIKOB M THUIOB AAHHBIX (BKJIOYasi JOMeHHI). Bra-
merell oObEKTa, KOHEYHO K€, MOXKET OTO3BaTh (IOCPEICTBOM REVOKE) KaK SIBHO Ha3HAYEeHHBIE IIPABa,
TaK ¥ IIpaBa I1o yMondaHuio. (1 MakcuManbHOU 6e30I1acHOCTH KOMAHAy REVOKE HY2KHO BBIIIOJIHATEH B
TpaH3aKIuU, co3pmalolel o0beKT; Torma He 00pa3yeTcss OKHO, B KOTOPOM IPYTO# II0JIb30BaTeIb CMOXKET
o0paTuThcs K 00beKkTy.) KpoMe TOro, aT¥ M3Ha4albHO Ha3HadyaeMble IIpaBa 10 YMOJIYaHUI0 MOXKHO Iie-
peomnpenenuTh, Boconb3oBaBInuck KoMaHnoi ALTER DEFAULT PRIVILEGES.

B Tab6murie 5.1 moka3aHbl OHHOOYKBEHHEBIE COKPAIIEHUsI, KOTOPBIMH 0003HAYaIOTCS 3TH MpPaBa B CITMCKaX
ACL (Access Control List, Cricok KOHTPOJIS 4OCTYyIIa). BE yBUONUTE 9TU COKpAIlleHUs B BEIBOJIE TIepeYNC-
JIeHHBIX HUXKe KoMaH[ psql unu B cTonbitax ACL B CHCTeMHEIX KaTaJloTax.

Ta6auma 5.1. CokpamiéHabie 0003HaueHus1 mpaB B ACL

IIpaBo Cokpamenue IIpuMeHHUMBbI€ THNIHEI 00HEKTOB

SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 00BEKTEHI, IIO-
OOOHBIM TabGIHIIaM), CTOJIOEI] TaOIHUIILI

INSERT a («append», mobaBie- |TABLE, CTOJIOEIl TaOIHUIIEL

HUE)

UPDATE w («write», 3anuce) LARGE OBJECT, SEQUENCE, TABLE, cToJjIOel] TabJIu-
1Bl

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cToyiOel] TabJIHuIIbI
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IIparo CokpaIlieHue IIpuMeHHUMBbIE THNLI 00 BLEKTOB

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,
LANGUAGE, SCHEMA, SEQUENCE, TYPE

SET s PARAMETER

ALTER SYSTEM A PARAMETER

B TabGmuma 5.2 gnsa kaxkporo tuna SQL-o6beKTa MOKa3aHbl OTHOCSIIKMECS K HEMY IIpaBa, C UCIIOJIb30Ba-
HHUEeM MIPUBEOEHHBIX BHIIIE COKpalleHui. TakKe B Hel I KaXKOOTo THIla MpHUBeieHa KoMaHaa psql, Ko-
TOpas MO3BOJISIET Y3HATh, KaKue MpaBa Ha3HAa4YeHH [JisT 06beKTa 9TOTO THUIIa.

Ta6muoa 5.2. CBogKa nmpaB JOCTyIIa

THun o0beKTa Bce nmpaBa IIpasa rUBRLIC nmo |[Komanpga psql
YMOJIYaHHIO

DATABASE CTc Tc \1

DOMAIN U U \dD+

FUNCTION MU PROCEDURE X X \df+

FOREIGN DATA WRAPPER U HeT \dew+

FOREIGN SERVER U HET \des+

LANGUAGE U U \dL+

LARGE OBJECT rw HET \dl+

PARAMETER SA HET \dconfig+

SCHEMA ucC HeT \dn+

SEQUENCE rwU HET \dp

TABLE (1 00BEKTEI, HOMOOHEIE Ta0IH- arwdDxt HET \dp

am)

Ctonbel TaOIUIIEL arwx HeT \dp

TABLESPACE C HeT \db+

TYPE U U \dT+

ITpaBa, Ha3HAYEHHEIE [IJII ONPENEIEHHOT0 00BhEKTa, BEHIBOOSITCSA B BUAE CIIUCKA 3JIeMEHTOB aclitem, TOE
KaX[ObIU aclitem UMeeT TaKou ¢popMar:

npaBoobinanarenb=abbpepHarypa-npasal*].../npasogareins

Kaxapi#t aclitem COOEPKUT Pa3perieHusi, KOTOpPble OLIIM IPenoCTaBlIeHbl CyOBEKTY OIIpedeléHHBIM
npaBopaTeneM. KOHKpeTHEIE ITpaBa IpeacTaBlieHbl OMHOOYKBeHHEIMY ab0peBruaTypaMu u3 Tabauisl Tad-
nuna 5.1 ¢ moGaBleHMeM *, eCIM HpaBo OBIIO BRIIAHO C IMapaMeTpoM Iepemauu. Hampumep, 3amuch
calvin=r*w/hobbes 03HAa4YaeT, YTO POJIb calvin UMeeT IPaBo SELECT (r) C BO3BMOXKHOCThLIO ITepegayun (*),
a TakxKe HellepegaBaeMoe IIpaBo UPDATE (w), ¥ 06a 3TH IIpaBa AaHkl eMY POJIbIO hobbes. Ecu calvin uMe-
eT OJjisd 9TOoro 06'beKTa u }lpyrne IIpaBa, IpegoCTaBJIEHHEIE eMy prr‘I/IM IIpaBOOgaTejyieM, OHU BEIBOOATCHA B
OTHEeJILHOM 3JIeEMEHTe aclitem. IIycToe moJsie ipaBooGiamaTesisi B aclitem COOTBETCTBYET POJIM PUBLIC.

Hampumep, IpedmnonoxKuM, YTO IOIb30BATEIIb miriam CO3MAET TaOMUITH mytable W BBHIIIOTHSET:
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GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torma komaHga \dp B psql MOKaxeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
77777777 _ -t
public mytable table miriam=arwdDxt/miriam+| coll: + |

\

| =r/miriam + | miriam_rw=rw/miriam |
| admin=arw/miriam \

(1 row)

Ecmu ctonbern «IIpaBa mocTyma» (Access privileges) miisi gaHHOTO 00BEKTa IIYCT, 3TO 3HAYHUT, UTO IJIS
00beKTa OelCTBYIOT CTaHIapTHEIE IIpaBa (TO eCTh 3allUCh IIPAB B COOTBETCTBYIOIIEM KaTaJloTe COTEePKUT
NULL). IIpaBa mo yMom4aHHIO BCerja BKIIOUAIOT BCe IIpaBa HJis Blafesiblla ¥ MOTYT TaKiKe BKJII0OYaTh
HEKOTOpPEIE IIpaBa Ajisd PUBLIC B 3aBUCHMOCTH OT THUIIA OGBeKTa, KaK Pa3bsiACHAJIOCE BHIIIIE. HepBaH KO-
MaH[a GRANT UJIM REVOKE [Js1 00beKTa MPUBOOUT K CO3MaHMI0 3aIlMCU IIpaB 10 YMOJIYaHUIO (HallpuMep,
{miriam=arwdDxt/miriam}), & 3aTeM U3MEHIET 5Ty 3allUCh B COOTBETCTBUHU C 3afaHHBEIM 3anpocoM. ITo-
moOHEIM 00pa30M, CTPOKH, MMOKa3aHHBIE B cTOJOIe «[IpaBa mocTyma K ctonmbmam» (Column privileges),
BBIBOASTCS TOJBKO [AJIsI CTOJIOIIOB C HECTAHOAPTHEIMY IpaBaMU AOCTyHa. (3aMeTbTe, YTO B JAHHOM KOH-
TEKCTEe IIOJ «CTAHOApPTHBIMU IIpaBaMU» BCerfa IIoJpa3yMeBaeTcsl BCTPOEHHEIM HaboOp mpas, Ipenompe-
OeJIEHHBIN 011 TUHa 00bekTa. Eciim ¢ 06beKTOM CBsi3aH HaGOp IIpaB 10 YMOIYaHUIO, IIOJIYYEHHEBIH II0CIe
U3MEHEHUs B pe3yJibTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHHIE ITpaBa OyayT BCerma BHIBOOUTHLCS
SIBHO, TTOKa3kIBas 3(ppeKT KoMaHIkl ALTER.)

3aMeTBTe, YTO IIPABO PaCIIOPAKEeHHNd IIPpaBaMM, KOTOPO€ MMEET Bjlaejiel], He OTMe4YaeTCd B BBIBO)IHMOfI
CBOAKe. 3HAKOM * OTMEYAIOTCS TOJIBKO T€ MpaBa C IMIPaBOM Mepenayu, KOTOphie ObIIN SIBHO HAa3HAYEHEI
KoMy-nubo.

5.8. MONUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHmapTHOM cucTeMe mmpaB SQL, ynpasnsemoi komaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO ONPEIENIUTb NOAUMUKU 3dW,UMbl CMPOK, OTPAHUYUBAIOIINE [JIS II0JIb30BaTeIel Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BPAIIEHH OOBIYHLIMHY 3aITPOCaMHU MJIM f00aBIeHbl, U3MEHEHH! U yIaJIeHbEl KOMaH-
JaMM, U3MEeHSIONIMMHU JaHHBIe. TO HaA3bIBaeTCsA TaKxkKe 3aujumou Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymonm4yauuio TaGIUILEI HE UMEIOT IIOJIUTHK, TaK 4YTO eCcJiu cucTteMa npaB SQL pasperraer
TIOJI30BATEJTIO OCTY K TabJIulle, BCe CTPOKHU B HEH OJMHAKOBO OOCTYITHEI [JIsI YTEHUS WU U3MEHEHUS.

Korpma mns TaGauilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio KomaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBI9HBIE 3aIIPOCH K TabjuIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK OJIZKHEI
pas3pemaTbCs ITOMUTUKON 3aluThl CTPOK. (OgHAaKO Ha Blagesiblla TaOJIUIlEl TAKNE IIOJIMTUKN OOBIYHO HE
meiicTByioT.) Ecrim monmuTHKa Oy TaOIUIIEI HE OIlpedesieHa, IPUMEeHSIeTCs IIOIUTHKA 3allpeTa Mo YMOJI-
YaHMI0, TAK YTO HUKaKHe CTPOKHU B 3TOM TabIHIle HENb3s YBUOETh UM MOoOuGUIInpoBaTh. Ha onepamunu
¢ Tabnuiel B 11e7I0M, TaKe KaK TRUNCATE M REFERENCES, 3allliTa CTPOK He PacipoCTPaHsIeTCs.

ITonuTukM 3aIIUTHI CTPOK MOTYT IIPUMEHATBECA K Ol'Ipe,'E[eJ'IéHHbIM KOMaHOaM W/UiIn POJIAM. HOJII/ITI/IKY
MO2KHO OIIpedesinTh KaK IIPUMeHaeMYI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE M DELETE.
KpOMe TOI'O, IIOJIMTUKY MO2KHO CBsAA3aTh C HECKOJIBLKUMU POJIAMHU, IIPU 3TOM I[eﬂCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBa Y HACJIeOJOBaHUMA.

YTo6HI ONIPEenennuTh, KaKue CTPOKU OYOYyT BUAMMBIMM MJIM MOTYT U3MEHSIThCS B Tabuile, O IOJIUTUKHI
3a7laéTCs BhIpaXkKeHUe, BO3BpaIlaloIee JIOTUYeCKUM pe3ysbTaT. ITO BEIpakeHue OyOeT BEIYUCIATHCS OIS
KaxX[o¥ CTPOKM Iepeq OPYTUMHU YCIOBUSIMU UMHU QYHKIUSIMHU, TOCTYIIAOIINMK U3 3allpoca I10Jib30BaTe-
ns1. (EDUHCTBEHHBIM UCKTIOYEeHUEM U3 3TOTO0 IIpaBUjla ABJISIOTCA repmMe ruunsie QYHKIIUYM, KOTOPHIE rapaH-
TUPOBAHHO HE OIYCKAIOT YTeYKU NHGOPMAIIMU; OIITUMHU3ATOP MOXKET PEIINTD BHIIOIHUTD 3TU GYHKITUU
IO IPOBEPOK 3aIlUTH CTPOK.) CTPOKH, OJIT KOTOPHIX 3TO BRIPaXKeHWE BO3BpalllaeT He true, 00pabaThI-
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BaThCA He OymyT. YTOOR HE3ABUCUMO yIIPABJISTH HAGOPOM CTPOK, KOTOPBEIE MOXKHO BUAETh, U HAaOOPOM
CTPOK, KOTOPEIE MOXKHO MOOUGUIIMPOBATE, B ITOJIMTUKE MOXKHO 3aJlaTh OTOEIbHLIE BRIPaKeHU. Bripaxke-
HUS IOJIMTUK 00pabaThIBAIOTCS B COCTABE 3ampoca ¢ TpaBaMu MCIIOJIHSIOIIETO €TI0 OIb30BaTENS, HO OJIS
obpareHnus K JAaHHBIM, HEOOCTYIHBIM 3TOMY IIOJIb30BATEII0, B 9TUX BEIPAXKEHUSX MOTYT IIPUMEHSITHCS
GyHKUIWH, OIpenensiore KOHTEKCT 6€30IMacHOCTH.

Cymnepnosib30BaTeIN U POJIKM C aTpuOyTOM BYPASSRLS BCerga oOpalnarTcs K Tabsuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brapmespiia TaGIUIlkl 3a1IUTa CTPOK TOXKE HE NEeUCTBYET, XOTS OH MOXKET BKJIIOUUTD €€
s ce0sI MPUHYOAUTENbHO, BEITOIHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeoTbemnemMoe mpaBoO BKIIIOYAThH WJIM OTKJIIOYATh 3aIUTy CTPOK, a TaKXKe OMpPeHesisiTh IMOTUTUKU OIS
TaGJINUIILI, UMeeT TOJIBKO €€ Biiaje’iell.

Ins co3gaHus NMONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a onsa yoanernusas — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS OIpeneleHHOMl
TabIuIILl, BOCIIONb3yuTeCch KoManaoi ALTER TABLE.

Kaxmoy monuTuKe HasHadYaeTCs UM, IIpU 3TOM [MOJIA OITHOM Ta6HI/ILIbI MO2KHO OIIpeneInTb HEeCKOJIBKO
MONMUTHUK. TakK KakK IIOJINUTUKHU IIPUBA3aHBI K TaﬁHI/IHaM, Kaxpgasi IIOJIMTHUKa OJId TaﬁJ’[I/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMH. B Pa3HBIX TaGHI/II_IaX IIOJIMTUKU MOT'YT UMETH OOUHAKOBBEIE UMEHA.

Korpma k onipeieIEHHOMY 3alIPOCy IPUMEHSIOTCS HECKOJIBKO ITOJIUTUK, OHU 00BbEINHSIOTCS JIN00 JToTHuYe-
CKUM CJIOKEeHUEM (eC/IU IIOJIMTUKYU pa3peluTebHble (110 YMOJTYaHUI0)), MO0 YMHOXKEeHUEM (eCJIH IIOJIH-
TUKM OTPaHUYUTEIbHEIE). DTO NOOOOHO TOMY, KaK HEKOTOpPas POJIb MOJIydaeT ITpaBa BCeX POJiei, B KOTO-
phle OHa BKIOYeHa. Pa3pemmTesibHEIE U OTPaHUUYUTENILHEIE IOJIUTUKY PAaCCMaTPUBaIOTCS HUXKE.

B kauecTBe IIPOCTOTIO IITpHUMePa, CO30aTh ITOJIMTUKY OJIA OTHOIIEHUA account, IIO3BOJIAIOIIYIO TOJIBKO 4JIe-
HaM POJIM managers o6pa1.uaTI>c;{ K CTPOKaM OTHOIIEHHUA U IIPK 3TOM TOJIBKO K CBOMM, MOZKHO TakK:

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);

JTa IOIUTHKA HEeSBHO IIOApa3yMeBaeT U IPeaIoKeHrne WITH CHECK, HOeHTHYHOe IPEeaI0KEeHNI0 USING,
IIO3TOMY YKa3aHHOE OrpaHHYeHHe MPUMEHSETCS M K CTPOKAM, BHIOMpPaeMBIM KOMaHOOH (TakK 4YTO OOHH
MeHeIXXep He MOXKEeT BBIIMOJIHUTEL SELECT, UPDATE WX DELETE OJIs CYIIIECTBYIOIIUX CTPOK, IPHHAJIeXa-
IIAX OAPYTOMYy), ¥ K CTPOKAM, H3MEHsIeMbIM KOMaH/IO# (TaK YTO KOMaHIaMH INSERT U UPDATE HEJb35 CO-
37aTh CTPOKHM, IIPUHAIeKAIINE IPYTOMy MeHeIKepy).

Ecnu POJIbL HE 3adaHa, 6o 3a0aHO CIIeliMaJIbHOE MM II0JIb30BaTesisi PUBLIC, MMOJIUTHKA IIPUMEHAETCSA
KO BCEM II0JIb30BaTeJIIM B JaHHOM CHUCTEME. Y1006k BCE MTOJIE30BATEIH MOTJIH O6paTI/ITbCH TOJIBKO K CO0-
CTBEHHOU CTPOKE B Taﬁnm_{e users, MOXKHO IIPUMEHUTH IIPOCTYIO IIOJIMTUKY:

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

910 paboTaeT MOmOOHO IPEOBIAYIIEMY HIPUMEDY.

YTOoOH OIPEeAEeNTUTh AJIsI CTPOK, H0OABIISIEMBIX B TAGJIUITY, OTOEIBHYIO ITOJIUTHUKY, OTJTUYHYIO OT ITOJIUTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIBKO MONUTHUK. Ciiedyromas mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJIHIE users, HO U3MEHSTH TOJIBKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);
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CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

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

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

Hwuxke noka3aH pa3BEPHYTHIM IPUMED TOTO, KaK 9TOT MEXaHU3M 3alIUTHE MOXKHO IPUMEHSATH B TPOU3BOI-
CTBeHHOU cpene. Tabmuila passwd UMUTUPYET (adii maponei B Unix:

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

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

)i

CREATE ROLE admin; —-—- ADMHHHCTPaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

—— Heo6xXOOMMO BKINIOYUTHL OId STOH TaONUIL 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

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

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

—— OObIYHBIE MOJNb30OBATENM MOI'YT HM3MEH4Th COOCTBEHHBIE OAHHBIE, HO

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

CREATE POLICY user_mod ON passwd FOR UPDATE

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

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

—— AIMHHHCTPATOPH [IOIYYaloT BCe OOBIUHBEIE MNpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
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—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30BaTENdM pal3pemaeTcd H3MeHeHUe ONpenenéHHBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IIPeAbIAyIeMy IPUMePy, 3TH KOMaH/Ibl ITOKa3kIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

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

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
admin | xxx | 0 | 0 | Admin | 111-222-3333 | | /root
| /bin/dash
bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob
| /bin/zsh
alice XXX 2 1 Alice 098-765-4321 /home/alice
| /bin/zsh
(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table passwd

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

user_name | real_name | home_phone | extra_info | home_dir | shell
——————————— R et e e s s
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for table passwd
—— Amuca MOXeT UH3MEeHUTh CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for table passwd

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

ERROR: permission denied for table passwd

—— Amnuca MOXeT H3BMEeHUTH COOCTBEHHBIH NAPOIb; IMOMNBITKYH NOMEH4Th OPyrue mnaponu RLS OpocTo
UIHOPHPYEeT

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

UPDATE 1
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Bce monuTukyM, co3maBaeMEBIe IO 3TOTO, OBUIM PA3pPEIIUTETbHBIMY, YTO 3HAYUT, YTO MPU NPUMEHEHUU
HECKOJIBKUX MOJIUTUK OHU 00 beOUHSIIIUCH JIOTHUYeCKUM orepaTopoM « UJIW». XOoTsI MOKHO CO3OaTh TaKHUe
paspeluTenbHEIE TOIUTUKY, KOTOPEE OyOyT TOJIBKO pa3pelnaTh AOCTYH K CTPOKaM HPU ONPEemeSIEHHBIX
YCIIOBUSAX, MOXKET OBITH IIPOIIE CKOMOMHUPOBATEH Pa3PEIIUTEIbHEIE TIOTUTUKY C OTPAHUYUTEIBHEIMY (KO-
TOPBIM [OJIKHEI YOOBJIETBOPATH 3alKUCH U KOTOPHIE 00BEOMHSIOTCS JIOTMYECKUM omnepaTtopoMm «KM»). B
pa3BUTHE MPEOBIAYIIEro IpUMepa Mbl T00ABUM OrPAHUYUTEIBHYIO IOJIUTUKY, PAa3peInalonyo agMuHu-
CTPaTopy, IOOKIII0YEHHOMY Yepe3 JIOKaIbHEIM cokeT Unix, o6paiaThcs K 3anucsAIM TabIUIb passwd:

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

3aTeM MBI MOKeM yOemuThCsI, YTO aAMUHUCTPATOP, ITIOOK/IIOYEHHBIM 10 CETH, HE YBUAUT HUKAKUX 3aTHU-
celt, 6aromapsi 9TOM OTPaHUYUTEILHOM TTOJIUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> 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 CCHIIOYHOM 1I€I0OCTHOCTH, HaIpUMeEP, Ha OrPaHUYEHUST YHUKATLHOCTH M BHEIITHHE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach EeI0CTHOCTh HaHHBIX. [loaTOMy
OpraHMU3aIlHIo ¥ TOJTUTUKHY 3aIUTH Ha YPOBHE CTPOK HE0OXOOMMO TIaTeJIbHO MpopadaThBaTh, YTOOLI HE
BO3HUKIIM «CKPBITHIE KaHaIbI» YTeYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX CIIydYasix BaxKHO, YTOOHI 3aITa Ha YPOBHE CTPOK, HA000poT, He melicTBoBana. Hampumep,
pe3epBHOE KOTIMPOBaHUE MOXKET 0OKa3aThCs IPOBATbHBEIM, €CITH MeXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAacT CKOTMPOBAaTh KaKue-mubo CTPOKU. B TakoM ciiydyae BBl MOXKeETe YCTAaHOBUTH [JIS TapaMeTpa
KOHQUTYypaluu row security 3HaueHue off. ITo camo 1o cebe He OTKIIIOYUUT 3AlIUTY CTPOK; ITPHU ITOM
mpocTo OyAeT BhIgaHa oImOKa, eClM Pe3yIbTaThl 3ampoca OTPUIBTPYIOTCS MOMTUTUKOMN, C TEM UTOOBI
MOKHO OBIJIO0 U3YYUTh MPUYNHY OIMOKK M YCTPAHUTE €€.

B nmpuBeOéHHHIX BHIIIE IIPUMEPaxX BHIPAXKEHUS MMOJUTHKH YUYUTHIBAIM TOJIPKO TEKYIHe 3HAUYEeHWsS B 3a-
IpaIIruBaeMo NI U3MEHSIeMOM CTPOKe. ITO CaMbIM MPOCTOM ¥ Haubomee 3PpPeKTUBHBIN 0 CKOPOCTH
BapHaHT; II0 BO3MOXHOCTH Peasu3allhio 3alllUTh CTPOK CJIEAyeT MPOEKTUPOBaTh UMEHHO TakK. Eciu xe
OIS IPUHSTHS PEILIeHUs O OOCTyIle HeoOXomuMo o0paliaThCs K APYTrUM CTPOKaM HUJIH APYyTUM TabauIiiaMm,
9TO0 MO2KHO OCYHLIECTBUTD, IIPUMEHSSA B BEIDAXKEHUAX ITOJIMTUK BJIOZKEHHBIE SELECT UJIN (I)YHKLII/II/I, conmep-
XKalmye SELECT. OgHAaKO YYTHUTEe, UTO IIPKU TAaKOHM peanus3allii BO3MOXKHEI YCJIOBHS TOHKH, UTO YPEBATO
yTe4YKOol MHGOPMAIIUH, €CIIH He MPUHSATh MepPhl IPeqoCTOPOKHOCTH. HampuMep, pacCCMOTPUM CIIEIVIO-
HIyI0 KOHCTPYKITHUIO TaOIUII:

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

(1, 'low'),
(2, 'medium'),
(5, 'high');
GRANT ALL ON groups TO alice; -- alice dgBndeTcd agMHHUCTPATOPOM

GRANT SELECT ON groups TO public;

—— oIpenelneHue YPOBHEH MNPUBUIETUH N4 NOIb30BaTEleH
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;

—-— Tabnuua, comepXamad 3amMmaeMyio UHOOPMALIHIO
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 OOCTYMNHA OlId YTEHWdI/M3MEeHEeHUd [OJb30BaTendM C group_id,
—— OONBIIMM HIHU PABHBIM group_id madHOM 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 uHdopMauuen, mojaradchb TONbKO Ha RLS
GRANT ALL ON information TO public;

Temepsb MpennonoxuM, 4To Anrca (pojib alice) KelaeT 3aIKUCATh «CIerKa CEeKPEeTHYI0» MH(POPMAIIUIO,
HO IIPW 3TOM He XO4YeT [aBaTh mallory OOCTYH K He#l. OHa OenaeT cienyolee:

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

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

Ha mepBbIi B3T/IsI BCE HOPMAJIBHO; mallory HY IPU KaKUX YCJIOBUSX HE JOJI2KHA YBUIOETH CTPOKY «secret
from mallory». OmHaKo 3Hech BO3MOXKHO ycioBue rouku. Ecinu Mamnopu (posbk mallory) mapajuieIbHO
BBITIOJTHSIET, CKAXKEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIUs B peXrMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpousoii-
IET, eClIu e€ TpaH3aKIusA OOUNET OO CTPOKU information cpasy IOCIe TOro, KaK 3Ty CTPOKY U3MEHUT
Amnuca (ponb alice). OHa 3a60KUpPyeTCs, oxKunas GUKCUPOBAHUS TPAaH3aKIINKU AJIMCHI, @ 3aTEM IIPOYU-
TaeT U3MEHEHHOEe CONEepPKUMOe CTPOKM Oaromaps IMIPemioKEeHUI0 FOR UPDATE. OOHAKO IPU 3TOM H3-
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MeHEHHOe COOEepP2KMMOE users He 6yneT IIPOYUTAHO HEABHBIM 3alIPOCOM SELECT, TaK KaK 3TOT BJIOXKEH-
HBIM SELECT BHIIOJIHSIETCS 0e3 YKa3aHusda FOR UPDATE; BMECTO 3TOI'O CTPOKaA users YATAE€TCA U3 CHUMKaA,
IIOJIYY€HHOI'O B Ha4daJie 3aIIpocCa. Takum 06pa30M, BEIPDAXKEHHUE IIOJIMTUKHU IIPDOBEPAET CTapOe 3Ha4YeHue
YPOBHA HpI/IBI/IHel"I/Iﬁ II0JIb30BaTeJid mallory ¥ IIO3BOJISIET el BUOeTh I/ISMGHéHHYIO CTPOKY.

O6oiiTu 3Ty npobeMy MOZKHO HEeCKOJIBKUMH criocobaMu. [IepBoe mpocToe pelleHrne 3aKII09aeTCs B UC-
MMONB30BAHUU SELECT ... FOR SHARE BO BJIOXKEHHEIX 3aIllpocaxX SELECT B MMONMHUTHUKAX 3aIUTH CTPOK.
OmHaKO [JIst 3TOT0 HOTpedyeTcs JmaBaTh 3aTPOHYTHIM IIOIL30BATEISIM IIPaBO UPDATE B IIeJIeBOM TaOIHIle
(3mechb users), YTO MOXKET OHITHL HexkejmaTenbHOo. (XO0TsS MOXKHO IIPUMEHUTH eIlé OOHY ITOJUTHUKY 3alllu-
TBI CTPOK, YTOOBI OHM HE MOTJIH MPAaKTUYECKHU BOCIIOIBE30BATLCS 3THUM IIPABUJIOM; JTUO0 IIOMECTHTH BIIO-
KEHHEIN SELECT B QYHKITHIO, OIPEeOe IsIoNTyio KOHTeKCT 6e30macHoCTH.) KpoMe 9TOro, ak TUBHOE HCII0JTh-
30BaHKe OIOKHPOBOK CTPOK B IEJI€BOM TaOIMIle MOXKET IIOBJIeYh IIPOOIEeMEl C IIPOU3BOOUTEILHOCTHIO,
0COOEHHO MIPK YaCTHX U3MEeHeHusaX. [Ipyroe pellieHue, MpakKTUYHOE, eCIIU I1eieBasi Tabauila n3MeHseT-
CsI HeYacTo, 3aK/I0YaeTcsa B OJIOKMPOBKE 1eIeBOM TabIUIEl B pexXuMe ACCESS EXCLUSIVE IIPH U3MeHe-
HUWU, LITOGI:I HHUKaKHe IIapajlJyIeJIbHbI€ TPAH3aKIIUU HE BUIEJIXM CTapPhble 3Ha4YEeHUd CTPOK. HI/IGO MOZKHO IIpO-
CTO MOXKOAThCHA 3aBepIIEeHMs BCEX MapalIe/IbHBIX TPaH3aKIWi II0Cjie U3MEHEeHUs B I[eJIeBOI Tabiulle,
peXxae YeM BHOCUTb U3MEHEHUsI, PaCCYUTAaHHbIE Ha HOBHIE YCJIOBUS 6€30MacHOCTH.

3a DOmONMHUTENBbHEIMU ToapobHocTsaAMUu o0paTutech K CREATE POLICY u ALTER TABLE.

5.9. CxemMbl

Kmactep 6a3 manHbIX Postgres Pro comepXuT OoguH MU HECKOJIPKO UMEHOBAHHBIX 9K3eMIIsapoB 6a3. Ha
YPOBHE KJlacTepa CO3[al0oTCSA POJIM M HEKOTOPHIE Apyrue 00beKTHl. [Ipu 3TOM B paMKaX OJHOTO ITOOKITIO-
YeHHUS K CepBEPY MOXKHO oOpallaThCsd K JMaHHBIM TOIBKO OOHOM 6a3bl — TOM, YTO Oblja BhIOpaHa IIpu
YCTaHOBIIEHUU COEOUHEHUS.

IIpuMmeyanue

ITonv3oBaTenu KJjiaCTepa He 00s13aTeJILHO GYJIYT UMETHh OJOCTYII KO BCEM 0a3aM JaHHBIX 3TOTO Kjla-
cTepa. Tot CbaKT, YTO POJIM CO3OAKTCA Ha YPOBHE KJIaCTepa, O3Ha4YaeT TOJIBKO TO, YTO B KJlaCTepe
He MOXKEeT OBITh OBYX poneﬁ Jjoe B PA3HBIX fa3ax OaHHBIX, XOTsA CHCTEeMa IIO3BOJIAET OIPaHHUYHUTDH
OOCTYII joe TOJIBKO HEKOTOPHIMHU 0a3aMu JaHHBIX.

Baza maHHBIX COOEPKUT OOHY HJIX HECKOJIbKO UMEHOBAHHBLIX CXeM, KOTOPHIE B CBOIO O4Yepenb ComepIKaT
Tabunpl. CXeMBI TAKKE COIepKaT UMEHOBAHHBIE O00BEKTHI APYTUX BUIOB, BKJIIOYAs TUITHI JAHHBIX, QYHK-
uuy 1 onepaTopsl. OOHO U TO XKe UM 00BEKTa MOXKHO CBOOOIHO HCIIOIb30BATh B PA3HLIX CXeMaX, Hallpu-
Mep U schemal, ¥ myschema MOTYT COOepKaTh TaOIUIIEI C UMEHEM mytable. B oTnuyne oT 6a3 MaHHBIX,
CXeMHBI He OTPAaHUYMUBAIOT MOCTYII K JAaHHBIM: ITI0JTb30BATEJIM MOTYT 00paImiaThCs K 00bEeKTaM B JIF000M cxe-
Me TeKyIel 6a3bl JaHHBIX, eCJTH UM Ha3HaueHbl COOTBETCTBYIOIINE TTPaBa.

ECTh HECKOIBKO BO3MOXKHEIX Oﬁ'BHCHGHPIfI, OJ1sd 9€TrO CTOUT IIPUMEHATH CXEMBI:

* YToOHl oHY 6a3y HaHHBIX MOTJIM MCIOJIb30BaTh HECKOJILKO II0JIb30BaTEe/Iel, HE3aBUCUMO [IPYT OT
Apyra.

* YToOH 00BeOUHUTH O0BEKTH 6a3bl JAHHBIX B JIOTHYECKHE IPYINH IJI1 00JIETYEHUS YIIPaBIeHU S
UMH.

* YToO6H B 0HOM 0a3e COCYIIeCTBOBAJIM Pa3HBIE IIPUIIOKEHMS, U IIPU 3TOM HE BO3HUKAJIO KOH(MIIUKTOB
HMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIEe momoOHBEI KaTajoraM B OHepaHHOHHOﬁ CHhucteMe, HO OHM He MOI'yT OBITH
BJIO2K€HHBIMU.

5.9.1. Co3paHue cxeMmbl

s co3manmsa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9ToM BEL OITIpeResieTe UM CXEMEBI
110 CBOEMY BHIOOPY, HAIIPUMEDP TaK:
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CREATE SCHEMA myschema;

YTOOHI CcOo30aThb OOBEKTHI B CXeMe MJIN O6paTI/ITI>CH K HUM, YKaBBIBaﬁTe nosiIHoe ums, COCTod1iee nu3 UMEH
CXEMHI 1 O6']>eKTa, paanenéHHbe TOYKOMH:

cxeMa.rabnuia

ITOT cuHTaKCcHuC paboTaeT Be3Me, I'Oe OXKUIOaeTCs UM TaOIuIlbl, BKIII0Yas KOMaHObl MoauduKaiuu Tab-
JIUITHL ¥ KOMaHOb 00paboTKU OaHHBIX, 0OCyKOaeMble B CJIedyoux riaBax. (719 KpaTKOCTH MBI OymeM
TOBOPUTH TOIBKO O TaOIHIAaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha APyTrue TUIIBl UMEHOBAHHBIX 00 BEKTOB,
HaIIpuMep, TUIH ¥ QYyHKIINN.)

EcThb emie 6osiee oOLINE CUHTAKCUC
6a3a_,anHb1x. cxeMa. Taﬁnm_za

HO B HACTOSIIlee BpeMs OH IIOANEePKUBAETCS TOIBKO OJig (OpMabHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI IMOAKJTIOUYEHEL.

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

CREATE TABLE myschema.mytable (

YToOH yoanuTh IyCTYI0 cxeMy (He comepsKallylo 0ObeKTOB), BEIIIOJIHUTE:
DROP SCHEMA myschema;

YoanuTk cXeMy CO BCEMU COOepPzKalllUMUCS B Hell 00beKTaMU MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CTOoAIUH 3a 3TUM OOIIUHN MeXaHU3M onucaH B Pazmene 5.14.

YacTto OBIBaeT HY2KHO CO3O0aTh CXeMYy, BllaeJiblieM KOTOpOfI 6YJIGT JIle"OfI MIOJIb30BAaTENb (9TO OOWH U3
crioco6oB OrpaHUYEHUA IoNIb30BaTeENEN IIPOCTPAHCTBaAMU uMéH). CoenaTh 9TO MOXKHO TaK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HO/IbB30BAaTENd;

Bu1 Oaxe MO2xKeTe OIIYCTUTh UMSA CXEMEI, B 3TOM CJIydae KMEeHEeM CXEMEbI CTaHEeT UMS II0JIb30BaTeJid. Kak
9TO MOXKHO IIPUMEHATH, onucano B [lonpa3szene 5.9.6.

CxeMbl C UMeHaMM, HaYWHAIOIIUMUCS C pg_, ABIIAIOTCA CHCTEMHBIMH; IIOJIb30BATEJIAM HE€ PAa3pPeIleHO
HCIIOJIb30BATh TaKHE€ MMEHA.

5.9.2. Cxema public

o aToro MBI CO3HaBany TAOIUIIEI, HE YKa3biBas HUKaKue HMeHa cXeM. [10 yMOI4YaHuI0 TaKue TaOIHUIThI
(1 mpyrue o0beKThI) aBTOMAaTHYECKHU IIOMeIIaloTCcs B cxeMy «public». OHa comepKUTCs BO BCeX CO3MaBa-
eMbIXx 6a3ax maHHHIX. TakuM oOpa3oM, KOMaHIa:

CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxembl

Besme mmcaTh MOHEIE UMEHA YTOMHUTEIBHO, ¥ 9aCTO BCE PABHO JIydllle He IPUBS3EIBATH IPUJIOKEHUS
K KOHKpeTHOU cxeMe. [losTomy K Tabnunam 0OBIYHO 006paIaloTCsA 0 HeNo/AHOMY UMEHU, COCTOSIeMy
mpocto u3 uMeHu tabnunel. CucreMa ompenesnsieT, Kakasi UMeHHO TabIuiia mogpa3yMeBaeTCs, UCIIOJIb-
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3ysl Nymb NOUCKA, KOTOPBIN IIPEACcTaBiIsieT cO00M CIMCOK MPOCMAaTpUBaeMBIX cxeM. [logpa3dymeBaeMou
TabuIlel cuMTaeTCs nepBasi mogxomsias Tabnuila, HalimeHHas B cxeMax nmyTu. Ecinu mogxopsias tab-
TIVIla He HaleHa, BOSHUKAET ommOKa, fake eciu Tabula ¢C TAKMM UMEHEM €CTh B IPYTUX CXeMax 0a3el
OaHHBIX.

B03MOXKHOCTE CO37IaBaTh OMHOMMEHHEIE OOBEKTHl B PA3HEIX CXeMaX YCJIOXKHSET HaluCaHHe 3alpoCoB,
KOTOpPBIE HOJIZKHEI BCcerma o0pallaTbCs K KOHKPETHRIM 00beKTaM. DTO TaKKe MOTEHIHAJIbHO IT03BOJISeT
TIOTh30BATEJISIM BIIMSITh Ha MMOBEIeHNe 3alIPOCOB APYTHUX II0Ib30BaTeNel, 3JI0HaMePEeHHO UJIH CIIy4aiiHo.
BBunmy nmpeo6amaHus HETIOIHBEIX MMEH B 3aIpocax M UX MCIIOJIb30BaHUS BHYTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — MO CyTH 3HA4YHT OOBEPSTb BCEM IMOJIb30BATEJIIM, HUMEIOIIUM IIPaBO CREATE B
9TOoM cxeMe. Korma BBHI BBHITIOTHSIETE OOBIYHEBIM 3aIlpPOC, 3JI0HAMEPEHHEBIM MOJIh30BaTEIb MOXKET CO3[aTh
00BEKTH B CXeMe, BKITIOYEHHOM B Balll ITyTh IIOMCKA, ¥ TAaKUM 00pa30M IIepeXBaTHBATh YIIPABIEHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKIMKY SQL Kak eciu Obl UX BHITIOIHSIJIA BHI.

IlepBas cxema B IyTH MOMCKA Ha3bIBAETCA TEKyIel. JTa cxeMa OymeT MCIOIb30BaThCS HE TOJIBKO IIPU
IIONCKe, HO U IIPU CO3MaHUU 00BEeKTOB — OHa OyIeT BKIIIOYAaTh TaONUIIE, CO3TaHHEIE KOMaHIOM CREATE
TABLE 0e3 yKa3aHUS CXEMHI.

YT0OBI y3HaTh TEKYUIIUM TUII IOUCKA, BEIIIOJIHUTE CJIEOYIONTyI0 KOMaHy:
SHOW search_path;
B xoHuUrypanum no yMoaIdaHui0 OHa BO3BpaIaeT:

search_path

"Suser", public

[TepBrIli 37IEMEHT CCEIAETCS Ha CXEMY C UMEHEM TEKYIET0 IOoIb30BaTelsa. ECciium Takou CXeMEIL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoU 37IeMeHT cChllaeTcs Ha cxemy public, KoTopyio MEI yxKe
BUTEIH.

HepBaH CyaieCTBYIOIlasd CXeMa B IIYTU IIOMCKaA TaK2XKe CUHUTAeTCA CXeMOH II0 YMOJI9YaHHUIO OJ151 HOBBIX 00B-
eKTOB. MEHHO IT03TOMY II0 YMOITYaHUIO 00BEKTH CcO37aioTcsi B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCBIIKHM Ha O0BEKT B II000M KOHTEKCTe (IIpu MomuduKaIuy TaGIuIl, M13MeHEeHU N JaHHLIX UJIH B 3aIIpPocax)
CuCTeMa IIPOCMaTpPHUBAET IIyTh MOKMCKA, ITI0KAa He HaWOET COOTBETCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluy II0 YMOJTYaHHUIO HEIIOIHEIE MMEeHa MOTYT OTHOCUTBCSI TOJIBKO K 00BbeKTaM B cxeMe public.
Y1006BI 4OOABUTE B IyTh HAIILy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:

SET search_path TO myschema, public;

(MsI omycKaeM KOMIIOHEHT Suser, TaK Kak 371eCh B HEM HeT HeoO0xomumocTH.) Temeps MBI MOKeM 00pa-
maThCs K Tabnuie 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

N Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3aBaThCS B
3TOH cxXeMe.

MEI MO2KEM TaK>Ke HalucaTh:
SET search_path TO myschema;

Torga Mel GoJbIle HEe CMOXKeM oOpalnaThcs K cxeMe public, He HamucaB MOIHOe MMs O0OLeKTa. EmuH-
CTBEHHOE, YTO OTJINYaeT cxeMy public oT Opyrux, 3TO TO, YTO OHA CYIIECTBYET II0 YMOJIYaHUIO, XOTSA eé
TaK e MOXHO YIaJlUTh.

B Pazgene 9.26 BHI y3HaeTe, Kak €Ill€é MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.

Kak u gnst umEH Tabnmull, IyTh IOMCKA aHAJIOTUYHO paboTaeT oIl UMEH THUIIOB HAaHHBEIX, UMEH QPyHKIMN
¥ UMEH onepaTopoB. MeHa TUIIOB HaHHBIX U (PYyHKUIMY MOXKHO 3aIllMCaTh B IIOJTHOM BHUIE Tak Ke, Kak
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1 MMEHa TaGJ’II/II_I. Ecnu xe Bam HY2KHO HCIIOJIb30BAThb B BEIPA2KEHHUH IIOJTHOE UMS OIIepaTopa, OJIsd 3TOro
€CTh CelnalIbHBIN c1rmoco6 — BHI OOJIZKHBI HAaITUCaTh:

OPERATOR (cxema.oneparop)

Takas 3anuchk HeOGXOHI/IMa oJjist n30exkXaHWs CUHTAaKCUYeCKOH HEOOHO3HA4YHOCTHU. HpHMep TAaKOI'O BEIPaA-
2KEeHUA:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN 4aCTO II0JIaraloTCd Ha IIYTh IIOMCKa, 4yTOORI HE IIPUXOOUJIOCHE ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIINH.

5.9.4. CxeMbl 1 npaBa

ITo YMOJIYaHHIO II0JIb30BaTeJ/Ib HE MOXKET 06paH.IaTbCH K 00LeKTaM B YyXKHUX CXeMaX. YT106H U3MEHHUTH
9TO, BiIafeJiell CXeMHEI JOJI2K€H OaTh IIOJIb30BATEJIIO IIPAaBO USAGE OJIA OaHHOU cXeMbl. ITo YMOJI9YaHHIO BCE
II0JIb30BAaTEJIM UMEIOT 3TO IIPAaBO OJIsI CXeMEBI public. Y1006k ITOIB30BATEN MOTJIN UCI0Ib30BaTh OO BEKTHI
CXE€MBbI, MOZXKET HOH&JIO6I/IT]:C5I HA3HA4YUTH OOIIOJIHUTEJILHBIE ITDABA Ha YPOBHE 00BEKTOB.

ITonb30oBaTesI0 TaKKe MOKHO pPa3pelIuTb CO37laBaTh OOBEKTH B CXxeMe, He IIpUHamiexkaen emy. s
9TOr0 eMy HYXKHO JIaTh IpaB0O CREATE B Tpebyemoii cxeMe. B 6a3ax maHHBIX, 00HOBIEHHHIX C PostgreSQL
14 unu 6oyee paHHeH BePCHH, BCe MMEIOT 3TO IIPaBo B cxeMe public. HeKoTopwie 11abI0Hbl MCIIOIbh30-
BaHUS TPeOYIOT 3alIPETUTD ITO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(TITepBoe cnoBo «public» o6o3HavaeT cXeMy, a BTOpPOe 03HavaeT «KaXXIbIM IT0Th30BaTelIb». B mepBoM ciy-
Yae 3TO UAeHTU(GUKATOP, a BO BTOPOM — KJTI0OUEeBOe CJIOBO, II0O3TOMY OHU HAITMCAHbI B Pa3HOM PETUCTPE;
BCIIOMHUTE yYKa3aHusd u3 [logpa3noena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartasiora

B momonHeHue K cxeMe public M cXeMaM, CO3[aBaeMHBIM MMOIb30BATENSIMHU, JIo0as 6a3a JaHHBIX COHOEp-
KUT CXeMY pg_catalog, B KOTOPOU HaXOOSTCS CUCTEMHBIE TAOIMIEL U BCe BCTPOEHHLIE TUIILI NAHHEIX,
(pyHKIIMM U1 onIepaToOpHL. pg_catalog (paKTUYECKH BCerma ABJISETCSI 4aCThIO IIyTHU IToucka. Ecinu gaxe sta
cxeMa He goOaBjieHa B IIYTh SIBHO, OHA HESIBHO ITPOCMaTpPUBAETCS 00 BCEX CXeM, YKa3aHHBIX B IIyTHU. Tak
obecrmeunBaeTCs AOCTYIIHOCTh BCTPOEHHBIX UMEH ITPHU JIIOOBIX yCIoBUSIX. OgHAKO Bbl MOXKETE SBHBEIM 00-
pa30oM IIOMECTUTh pg_catalog B KOHEI] ITyTU MOKMCKA, €CJIU BaM HYXKHO, YTOOHI I10JIb30BaTEIbCKIE UMEHa
IepeoIpenensany BCTDOEHHEIE.

Tak KakK ©MeHa CHCTEeMHBIX TabJIHI] HAYNHAIOTCS C pg_, TAKHe HMeHa JIy4dllle He UCIIOIb30BaTh BO u30e-
XKaHue KOHPIUKTa UMEH, BO3MOXKHOTO IIPH MOSBIEHUH B OYIOyIIEeM CUCTEeMHOM TaOIUIIEI C TeM JXKe hMe-
HeM, 4uTo u Baira. (C myTéM IIoKCcKa II0 YMOIYaHWIO HEeTIOTHAs CChIJIKa OyIeT BOCHPHUHSTA KakK oOpalleHune
K cucTeMHOU Tabmuiie.) CucTeMHble TaOIHUIIBI OYOyT U majbllle ComepkaTh B UMEHHU ITPUCTABKY pg_, TaK
YTO OHU He OyOyT KOH(JIUKTOBAThb C HEIIOIHEIMH MMEeHAaMH II0JIb30BaTEeNbCKUX TAaOIUIl, €CIIH II0Ib30Ba-
TEJIX CO CBOEM CTOPOHEHI He OYIYT MCIIOIh30BaTh IIPHUCTABKY pg_.

5.9.6. LLIa®J/sIOHbI UCNONIL30OBaHUA

CxeMaM MOXKHO HAUTH MHOXKECTBO MpUMeHeHuM. [[J1s 3alUThl OT BIUSHUS HEeJOBEPEHHEIX II0Ib30BaTe-
Jiell Ha IIOBeOeHKe 3allpPOCOB APYTHUX II0JIb30BaTeNlel mpemiaraeTcs wabs10H 6@€30NacHO20 UCNO0/1b308a-
HUs cxeM, HO eCyiu 3TOT IabIIoH He MPUMeHsIeTCs B 0a3e MaHHHIX, 0Ib30BaTeNH, XKelawInue 0e3omac-
HO BBIIOJIHSITh B HEH 3aIPOCH, MOJIXKHEI OyOyT MPUHUMATh 3all[UTHLIE MEephl B Hadyaje Kaxk/Ioro ceaHca.
B 4acTHOCTH, OHM MOJKHEI HAYMHATH KAXKObIH CeaHC C MPHUCBAWBAHUS IIYCTOTO 3HAYEHUS MepPeMeHHOH
search_path UM KaKUM-T60 APyruM oO6pa30M yaansiTh U3 search_path CXeMBbI, MOCTYITHBIE [JIST 3aTTUCH
OOBIYHBIM ITOJTh30BaTe IsIM. C KOHGUTYpaluel Mo yMOITYaHUIO JIETKO Pealu3yTCs CIeAyoIie MabI0Hb
KCIIOJIb30BAHUS:

* OFpaHI/I‘{I/ITB OOBIYHBIX ITOJTE30BATENIEN TUYHBIMU CXEMaMU. s pearin3anuy 3TOTrO IMoaxXoda CHa4da-
Jla YGGHI/ITGCB, YTO HU 'y OOHOU CXEMEI HET mpaBa CREATE. 3aTeM Ot KaXXaoro IOoIb30BaTeisd, KOTO-
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pHIYi OymeT co3maBaTh He BpeMeHHble 00BeKTHl, CO30aliTe CXeMy C ero UMeHeM, HallpuMep CREATE
SCHEMA alice AUTHORIZATION alice. (Kaxk BBl 3HaeTe, IyTh IOKCKA 10 YMOJIYaHUIO HAUYUHAETCS

C UMEeHU $user, BMECTO KOTOPOTO IIOLCTaBIISIETCSA UM II0Ib30BaTeNsA. TaKuM 00pa3oM, eClIU ¥ BCEX
Iojb30BaTesiell OyOeT oTHelbHAasd cXxeMa, OHU 10 yMOoI4aHuio 6ynyT oOpaIraTsCsa K COOCTBEHHEIM
cxeMaM.) DTOT I1abJIoH I03BONIsIeT 6€30IacHO UCIIOIb30BaTh CXEMBI, TOJIBKO €CJIM HUKaKoW HefgoBe-
PEHHEIN II0JIF30BAaTEIIb HE SABIISETCS BilafesiblleM 0a3bl JaHHBIX U He IIoJIydasl IIpaBo ADMIN OPTION
OJIsI COOTBETCTBYIOIEH poiu. B mpoTuBHOM ciiy4ae 6e30IacHOE HUCIIOJIb30BaHUE CXEM HEBO3MOIKHO.

B PostgreSQL 15 u BBIIlIe 9TOT MOAXOM UCIIONb30BaHUS MOAAePKUBAETCI KOHQUTYypaIUel 110 yMOJI-
yaHuio. B IIPpEeeIOyIInX BEPCUAX UJIN IIPU MCIIOJIb3OBAHUU 0a3nl OaHHBIX, OOHOBJIEHHOH C mnmpenergy-
IIe BepCuu, HeoOXOOUMO YIOAIUTh IPaB0o CREATE M3 CXeMHBI public (BBIIOJHUTE REVOKE CREATE ON
SCHEMA public FROM PUBLIC). 3aTeM OPOBEPLTE, HET JIU B CXeMe public 0OBLEKTOB C TAKUMH XKe
“UMeHaMH, KaK y 00beKTOB B cXeMe pg_catalog.

* VYpanuth cxeMy public ¥3 myTu nmoucka no yMona4aHHUI0, U3MEHUB postgresqgl .conf WU BHIIIOIHUB
KOMaHAy ALTER ROLE ALL SET search_path = "Suser". 3aTeM cjiedyeT NPEeNOCTaBUTh IIpaBa Ha
co3paHre oO0beKTOB B cxeMe public. BeiGrupaTbcsa 00BeKTEL B 9TOM cxeMe OYIYT TOJIBKO II0 II0JIHOMY
uMeHHU. Torga Kak oOpamaTrbcs K TabauiiaM 1o IOJTHOMY UMEHHU BIIOJIHE [OIIYCTUMO, O0paIleHus K
dyHukIMAM B 0011IeM cCXeMe BCE Ke OynyT HeOe30IMacHBIMY UJTH HeHAEKHBIMU, [109TOMY €CJIH BHI
co3paéTe QYHKUIMU WU PACIIUPEeHUs B cxeMe public, mpuMensiiTe nepseid mabnoH. Eciu ke HeT,
9TOT 11abJI0OH, KaK U IIEePBHIM, 6€30I1aceH IIPU YCJIOBUH, YTO HUKAKON HEIOBEPEHHBIN I10JIh30BaTEID
He ABISeTCSA BlagesblleM 0a3bl JaHHBIX U He MOJIydall IpaBo ADMIN OPTION HJiS COOTBETCTBYIOIIEN
ponu.

¢ CoxXpaHHUTH IIyTh IIOUCKA 10 YMOTYAHUIO U IIPEIOCTAaBUTh IIPaBa Co3maHusI 00BEKTOB B cxeMe public.
Bce monb3oBaTenu HESIBHO ofOpalraiTcs K cxeMe public. TeM caMbIM UMHTHUPYETCS CUTYyallus C IIOJ-
HBIM OTCYTCTBHEM CXEM, YTO ITI03BOJISIET OCYIIeCTBUTH IIJIaBHBIM Mepexon u3 cpensl 6e3 cxem. OmHa-
KO IaHHLIN 1abJI0H HH B KOeM CJIydyae Helb3s CUuTaTh Oe3onacHbEIM. OH HOOXOOUT, TOJIBKO €CJIH B
fa3e maHHBIX UMEeTCSI BCer0 OOHWH U000 HeCKOIbKO HOBEPSIOIINX OPYT APYTY IIonb3oBaTesiei. B Oa-
3ax MaHHBIX, OOHOBIEHHEBIX ¢ Bepcuu PostgreSQL 14 unu 6ojiee paHHeN, 3TOT I1abGI0OH IPUMEHSIeTCS
10 YMOJTYaHMUIO.

ITpu 11060M ITOOXOfe, yCTaHABINBAs COBMECTHO MCIIOIb3YeMEIe ITPUI0KEeHUS (TabIHUITE, KOTOPhIE HY2KHEI
BCEM, IOIIOIHUTEIbHEIE PYHKITUH CTOPOHHUX Pa3pabOTUYMKOB U T. [I.), IOMEIIaiTe UX B OTIeILHEIE CXEMHI.
He 3abympTe maTh OPYTHUM IIOJIL30BATENSIM IIpaBa OJIA OOCTyIIa K 3THM cxeMaM. Torga II0JIb30BaTejn
CMOTYT 00palllaThbCs K 9TUM [OIIOIHUTEILHEIM 00heKTaM II0 IIOJTHOMY UMEHH WY IIPHU XKeJIaHuK T00aBsIT
9TU CXEMHEI B CBOM IIYTH IIOHCKA.

5.9.7. NepeHOCUMMOCTb

Craumapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CxeMe K Pa3HBIM 00BbeKTaM, MPuHaIIeKalluM
pa3HBIM IToNTb30BaTensiM. boree Toro, B psane peanusanuti CYB]I Hesb3si co3iaBaTh CXeMBI C UMEHEM, OT-
JIMYHBIM OT UMeHU Biapgenbia. Ha nmpaktuke, B CYB]l, peanu3yiomux TOIbKO 6a30ByI0 IOOOEPKKY CXEM
COTJIaCHO CTaHOapPTy, KOHIEIIINH [T0Ib30BaTeJIsI U CXeMBI O4eHb 0/1M3Ku. TakKuM 00pa30M, MHOTHE II0JTb-
30BaATeEJIN I10JIaraloT, 4TO IIOJIHOE UM Ha CaMOM fgejie 06pa3yeTC${ KaK pMg [DONb30BaATENd . HMSI_TAaOMHIEL
U umenHo Tak 6ymeT BecTu cebs Postgres Pro, ecnu Bel cO3gaguTe CXeMEBI /I KaXKA0T'0 M0JIb30BaTENS.

B cranpgapTte SQL HeT u MOHATUSA CXEMEI public. I MaKCUMaJIbHOTO COOTBETCTBUS CTaHOAPTY UCIOJIb-
30BaThk CXeMy public He clefyer.

Koneuno, ecte CYB]I, B KOTOPEIX BOOOIIE HE Peain30BaHbl CXEMEBI UJTH ITPOCTPAHCTBA UMEH ITOAAePKUBa-
10T (BO3MOJKHO, C OTPaHUYEHUIMHU) oOpalieHus K apyruM 6a3am maHHbIX. Ecimu BaM nmotpebyeTcst pabo-
TaTb C 9TUMH CUCTEMaMM, MaKCUMaJIbHOU ITEPEHOCUMOCTH BEl OCTUTHETE, BOOOIIE HE UCIIOIB3YsI CXEMHI.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HacjiemoBaHUe TAOIUIl, YTO MOXKET OBITh IIOJIE3HO [JIsT TPOEKTUPOBIIUKOB 6a3
mauHbX. (CTanmapT SQL:1999 u 6osiee mo3mHME BEPCUU ONPEHesITIOT BO3MOXKHOCTE HACIeOOBaHUS TH-
1I0B, HO 3TO BO MHOTOM OTJIMYAEeTCS OT TOTO, YTO OIKUCAHO 3[EeCh.)
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[aBaiiTe HAYHEM CO CJIEAYIOLIETO IIPpUMepa: MPEONOoJIOKNM, YTO MBI CO30aéM MOMeIb HJaHHKEIX OJIS TOPO-
IOB. B KaXOoM IITaTe eCTh MHOXKECTBO I'OPOIOB, HO JIHIIIL OHA CTOJIHIIa. MBI XOTUM UMETh BO3MOXKHOCTH
OBICTPO TOJTy4YaTh TOPOO-CTOIUITY OJIS JII0O0TO IITaTa. 9TO MOXKHO CHejlaTh, CO3MaB OABEe TAOIHUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTouiiaMu. OOHAKO YTO gejlaTh, €CIM HaM
HYXKHO IIONYyYHTH MHGOPMAIIUIO O JTI000M ropomge, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelmeHuu 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeZoBaHue. MbI onipegeuM TabIuIly capitals KaK HaCJeOHUKA cities:

CREATE TABLE cities (

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

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

B aToM ciyuae Tabnuia capitals Hacsedyem Bce CTOOIBI CBOEHM POOUTENbCKOM Tab Uik, cities. CTO-
JIUITHL IIITATOB TaKKe MMEIOT OOIIOJTHUTEIbHBIN CTONOEIl state, B KOTOPOM OyIeT yKa3aH IIITarT.

B Postgres Pro taGnuiia MOXKeT HaclemoBaThCS OT HYIS WM HECKOJTbKUX OPYTUX TAOIUI], a 3ampOoCH
MOTYT BEIOMPATh BCE CTPOKU POOUTENTECKOM TaOIUILI MM BCE CTPOKU POOUTENbCKON W BCEX HOYEPHUX
Tabuil. [To yMOTYaHUWIO MPUHSAT MOCJIEOHUY BapuaHT. Hampumep, crneayonmi 3anpoc HauaeT Ha3BaHU
BCEX TOPOMAOB, BKJII0YAsT CTOJIULIBI ITATOB, PACHOMOXEHHBIX Bhimie 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

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

name | elevation
,,,,,,,,,,, I,
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crenyromu# 3ampoc HaXOOUT BCe TOPOMa, KOTOPhIe He SIBIISIOTCSA CTOMUIIAMMU IIITAaTOB, HO TaKXKe HaXo-
OsiTCst Ha BeIicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ I,
Las Vegas | 2174
Mariposa | 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, UTO 3alpPOC OOJIXKEeH IMPUMEHSIThCS TOJIPKO K Tabule cities,
HO He K TabnuIilaM, pacIiolIoKEeHHBIM HUXKE cities B MepPapXuM HacliegoBaHUs. MHOTHE OIIepPaTOpPHI, KO-
TOpPBIE MBI YK€ 00CYAuIn, — SELECT, UPDATE ¥ DELETE — TIOOOEPZKUBAIOT KITIOUEBOE CJIOBO ONLY.

BHI Takke MoxKeTe MOOaBHUTh IIOCJIe UMeHU TAaGIHUIEl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TaOIHUIIh:

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

Ykas3elBaTh * He 00s13aTEJIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHakKo Takas 3allMiCh BCE elé IMOaIepKUBAeTCSa OJIS COBMECTUMOCTH CO CTAapPBIMKH BEPCHUSIMH, TIe II0oBe-
IeHHe II0 YMOJIYaHUIO MOTJIO OBITh U3MEHEHO.
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B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTE@MHBIM 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

__________ SO
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(Ecnu BHI IIOIIBITAETECH BHIIIOIHUTD €T0 ¥ ce0sI, CKopee BCero Bel monyuuTe apyrue 3Hadenus: OID.) Co6-
CTBEHHO MMeHa TaOIUIl BBl MOXKETEe IOJIyYUTh, 00PAaTUBIINCE K pg_class:

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

B Pe3yJIbTaTe BHI IIOJIY4YUTE:

relname | name | elevation
__________ O
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOIILHOM BHIE:

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

MexaH13M HaclegoBaHU HE crmoco0eH aBTOMaTUYEeCKH pacipeneiaTh gaHHbIe KOMaHO INSERT MJIX COPY
II0 Ta6J'II/II_IaM B M€PaAPXHU HaCJIeOJOBaHUSA. HOQTOMY B HallleM IIpuMepe 3TOT omepaTop INSERT He BBIIIOJI-
HUTCA:

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

MBI MOTTIH HaZesIThCS Ha TO, YTO JaHHbIE KaKMM-TO 00pa30M ITOmanyT B TaGJIMIY capitals, HO 3TOTO HE
TTPOUCXOOUT: INSERT BCEeTa BCTaB/IsIEeT JaHHbIE HEIIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOXKHO IIepeHanpaBiIsaTh, UCIIONIb3ys npaBuia (cMm. I'may 40). OgHaKo B
HAaIlleM cjIydae 3TO He IIOMOXKET, TaK KakK Tab/ula cities He COOEPXKUT CToNI0LA state ¥ KoMaHOa OymeT
OTBEPTrHYyTa OO IPUMEHEHUS IIpaBula.

[ouyepHue TabGIUIBI aBTOMATHYECKH HACJIEAYIOT OT POAUTETBCKOM TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orparnderus NOT NULL (ecnu TONBKO OIS HUX HE 3aJaHO SIBHO NO INHERIT). Bce octanbHBIE OrpaHu-
4yeHUs (YHUKaJILHOCTH, IIEPBUYHEBIN KJII0Y U BHEIIHNE KJII0UM) He HacJIeOyITCH.

Tabuila MOXKeT HacJeOoBaThCA OT HECKOIBKUX POOUTENILCKUX TaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B cebe Bce CTOIOILI 3THUX TAaOIMII, a TaK¥Ke CTOJIOITE, OIMMCaHHEIe HeIIOCPENCTBEHHO B €€ ompe-
menenuu. Eciu B orpegesieHusIX POOUTENIbCKUX U MoYepHeH TabIuIl BCTPETATCS CTOJIOIBI C OOHUM UMe-
HEeM, 3TH CTOJOIE OyOyT «00beQUHEHKI», TaK YTO B lOYepHel Tabuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
Yto6nI TaKOE 00BbeOIuHEHNE OBIJI0O BO3MOXKHO, CTOJIOILI MOI?KHBl UMETh OOMHAKOBBIM THUII HaHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHnYeHUS-TPpoBepKH u orpannydernss NOT NULL
00BbeIUHSAIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beOUHAEMBIH CTOJI0er] MoIydYuT cBoicTBO NOT
NULL, ecnu Kakoe-nru60 13 IMOPOKIOAIOIINX ero onpenenenui nMeeT cBoiictBo NOT NULL. Orpanuue-
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HUA-IIDOBEPKHU O6'I>GJII/IH$IIOTCH, €CJIM OHN UMEIOT OONMHAKOBEIE NM€EHA; HO €CJIX UX YCJIOBUA PA3JINYaAl0OTCA,
IIPOUCXOOUT ommuobKa.

OTHoOIIleHVe HaClIeIOBaHUsI MeX Oy TabIuiaMu OOBIYHO YCTaHABINBAETCS IIPU CO3MaHUN NouepHel Tab-
JIMITEL C UCTIOb30BaHUEeM IIPEeIOKeHUA INHERITS oepaTopa CREATE TABLE. [IPyro# crocod moGaBUTh
TaKoe OTHOIIeHUe 0I5 TaOINIIEI, OITPeaeIEHHOM MTOOX0OsIIuM 00pa3oM, — HUCIIOIbL30BaTh INHERIT C OIle-
paTopoM ALTER TABLE. I 3TOoro OyOyinas DOo4YepHss TabIuila JOI2KHA yKe BKJII0YaTh Te 2Ke CTOJIOITHI
(c coBmagamoIMMu UMEHAMH ¥ TUIIAMH), YTO ¥ POOUTEJIbCKas Tabmuia. TakxKe OoHa HOJI2KHA BKJIIOYATh
aHAJIOTUYHEIE OTPAaHUYEHUSA-TPOBEPKH (C TEMHU Ke UMeHaMHt U BEIPaKeHUsIMU). Y OAIUTh OTHOIIIEHHEe Ha-
CIIeIOBAHMsI MOXKHO C TIOMOIIBIO YKa3aHuI NO INHERIT ollepaTopa ALTER TABLE. [JMHaMu4ecKoe mobas-
JIeHUe U yoaJieHue OTHOIIIeHUH HaclIeqOBaHUs MOXKeT OLITh II0JIe3HO IPU peaTn3allii CeKIIMOHUPOBAHUA
tabnuil (cMm. Pasmen 5.11).

Ins co3manus TaGIULEl, KOTOPasi 3aTEM MOXKET CTaTh HAaCIEOHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
pemIoXeHneM LIKE omepaTopa CREATE TABLE. Takasi KOMaHOa CO30acT HOBYIO TaOIHITy C TEMHU XKe
cTONOIlaMM, YTO UMEIOTCS B UCXOOHOU. Ecu B MCXOOHOM TaOMMLEI OTpEeOesIeHkl OTPaHUuYEeHUsT CHECK,
OJIST CO3MaHUS TTOJTHOCTBI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMUPOBATh, M 9TO MOXKHO CHENATh,
mo6aBUB K IIPEAIOKEHHUI0 LIKE apaMeTp INCLUDING CONSTRAINTS.

PopuTenbcKyio Tabully HEIb3s YOAIUTh, II0OKa CYIIeCTBYIOT YHAC/IeIOBaHHEIE OT Heé. [Ipu 9TOM B lo4uep-
HUX TaOIUIlax HelIb3s YOANATh WX MOOU(MUIIMPOBATDL CTONOIIE UJTH OTPAaHUYEHUSI-IIPOBEPKHU, YHACIIEIO-
BaHHEIE OT POOUTENbCKUX Tabmuil. ECiu BBl XOTUTE yOAIUTh TaGJIHIy BMECTE CO BCEMH €€ MOTOMKaMH,
9TO JIETKO CHejlaTh, HOOABUB B KOMAHAY yAaJIeHUsI POOUTEIIbCKOM TabGJIMITEI ITapaMeTp CASCADE (cM. Pas-
men 5.14).

HpI/I U3MEHEHUAX onpeneneHHﬁ n OFpaHI/I‘IeHHfI CTOJIGI_IOB KOMaHOa ALTER TABLE PacCIIPOCTPaHsAET 3TH
WU3MEHEHHUd BHU3 B N€PAPXUU HaCJIeJOBaHUA. OpHako YOaJIuTb CTOJ'[6I_II:I, YHacClIegOBaHHBEIE NOYEPHUMU
TaGJ’II/IHaMI/I, MOZKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. HpI/I CO3JaHWM OTHOIIEHUU HacJiegoBa-
HUA KOMaHIOa ALTER TABLE clegyeT TeM 2Ke IIpaBujlaM O6"beJJ;I/IHeHI/IH JIY6HI/Ipy10H.[I/IXCH CTOJ'I6I_IOB, 4qTo
U CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabiullaMu ITPOBEPKa MPaB JOCTYIIA BHITIOTHSIETCS TOJIBKO B POAUTENBCKOM
tabnuie. Tak, HanpuMep, Halu4ue pa3pelneHus UPDATE OJisd TaOMuILl cities Iogpa3yMeBaeT IIpPaBo Ha
U3MEeHEeHHe CTPOK TaKXkKe B TabnuIle capitals, KOTfla K HUM HPOUCXOOUT oOpallleHHe Yepe3 TaOIuIry
cities. DTO cOXpaHsaeT BUOUMOCTE TOTO, YTO 9TH JaHHBIE (TaK¥Ke) HaXOOsSTCS B POOUTEILCKOM TabIuIle.
Ho u3aMeHUTH TabIUIy capitals HAIpsaMyio 6e3 HOIIOTHUTENBHOTO pa3pelneHus Helib3s. [TomoOHbIM 00-
pa3oM, IOJIUTHKY 3aIUTH Ha YPOBHE CTPOK (cM. Pasmern 5.8) miss pogUuTENbCKOM TaOIUITH ITPUMEHSIOTCS
K CTPOKaM, IT0JIy4aeMhEIM M3 JOYepHUX TaOJIHIT IPU BEIIIOJIHEHUH 3allpoca C HaciegoBaHueM. [1oTuTUKYT
Ke moYyepHUx Tabjui], eClIu OHH OIIPeeNeHbl, JeMCTBYIOT TOJIPKO KOTMa TaKue TabIUIIk SSBHO 3afIeCTBY-
I0TCSI B 3aIIPOCE; B 9TOM CJIy4ae BCe IMOJIMTUKY, CBSI3aHHBIE C POAUTEILCKUMU TaOmullaMu, UTHOPUPYIOTCS.

CTOpOHHI/Ie TaﬁJ’[HHBI (cM. Pazgen 5.12) MOT'YT TaK2Ke BXOOUTH B MEPAPXUIO HAaCJIeJOBAaHUA KaK DOOUTEIIb-
CKHue UJIu Jo4YepHue Ta6J'II/II_IBI, TaK e, Kak U o0pruHbie. Eciu B Hepapxmrio HaCllieogoBaHuA BXOOUT CTOPOH-
HAA Ta6n1/1ua, BCe oIlepanuu, He IIogoep2KuBaeMhbIe e, He GYI[YT IIogOoepXKnBaTbCA I/IepapXI/IefI B II€JIOM.

5.10.1. OrpaHu4YeHun

3ameThTe, 4TO He Bce SQL-KoMaHOH MOTYT paboTaTh C MEPaApPXUSIMHU HacliemoBaHUsI. KoMaHOHI, BHITION-
HSMOIKMEe BBRIOOPKY HaHHBIX, M3MEHEHME JaHHBIX U MOOU(UKAIIUIO CXeMBI (HalipuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
0 yMOonm4aHuio 06pabaTrIBalOT HaHHBIE JOUYEPHUX TAOIHUIl U MOTYT UCKIIIOYATh UX, €CJIU MOAePKUBAIOT
yKa3aHue ONLY. KoMaHAOhI [j1st 00CIy2KUBaHUS ¥ HACTPOUKY 0a3bl JaHHBIX (HarpuMep REINDEX ¥ VACUUM)
00BIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMHU TaOIUIlaMHi U He TTOANePKUBal0T PEKYPCUBHYIO
00paboTKy OTHOILIEeHUN HacnegoBaHus. COOTBETCTBYIOIee ITOBEeIeHNe Kaxk oM KOMaHIOEl OIHMCAHO B €€
crapasBke (Komaamer SQL).

Bo3MOXKHOCTH HaciemdoBaHUSA Cepbé3HO OrpaHHM4YeHbl TeM, YTO MHOEKCEI (BKJ'IIO‘-Iaﬂ OrpaHHNY€eHUusa YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHNS BHEIITHUX KJIIOUEM OTHOCSITCS TOJIBKO K OTHOEeJIbHBIM Ta6J'II/IL[aM, HO He K UX IIO-
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TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUM BHEIIHUX KII049el. TakuM 06pa3oM, IPUMEHUTEIEHO
K HAIeMy IIpUMepy:

e Ecau MBI OOBSIBUM cities.name C OrpaHHYEeHMEM UNIQUE MM PRIMARY KEY, 9TO He IIOMeIaeT moba-
BUTH B TAOMHUITY capitals CTPOKM C HA3BaHUSIMU TOPOMOB, YKE CYIIECTBYIOIIMMHU B TaOIUIlE cities.
U stu gy6Gnupyommrecs CTPOKH 10 YMOTYaHUI0 OyAoyT BEIBOOUTHLCS B pe3yIbTaTe 3allPOCOB K cities.
Ha pemne Tabnuila capitals IO YMOJTYaHUIO BOOOIIe He OyHeT comepKaTh OrpaHUYeHNEe YHUKAJIBHO-
CTH, TaK YTO B HEY MOTYT OKa3aThCsI HECKOJILKO CTPOK C OOHUM Ha3BaHMEM. XOTSI BH MOXKeTe moba-
BUTh B capitals COOTBETCTBYIOIIEe OTpaHUYEHHE, HO 9TO He IMPEeOOTBPAaTUT OyO0IMpOBaHuE IIPU 005-
eIUHEeHUMN C cities.

* TlogoOHBIM 0O6Pa30M, €CJTM MBI YKazKeM, 4YTO cities.name CCHIJIaeTCs (REFERENCES) Ha KaKyl-TO APY-
T'yio TabmuIly, 3TO OTpaHuYeHre He OyIeT aBTOMaTUYEeCKHU PAaCIpPOCTPaHeHo Ha capitals. B aToM
cllydae pelleHreM MOXKET CTaTh ABHOe moOaBIeHWEe TAaKOT0 K€ OrPAaHMYEHUST REFERENCES B TaOmIuIy
capitals.

* Ecnu BH cOesiaeTe, 4TOOBI CTONIOEI] npyroﬁ TaOIUIILI CCHIIATICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y,]1'eT YKa3bIBaTh TOJIBKO Ha3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom CJIy4dae XOopoiiero peilie-
HUA HET.

HeKOTOpaH (l)y'HKLII/IOHaJ'IBHOCTB, He pea/iln30BaHHasA OJId I/IepapXI/II;I HacCliegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNUPDOBAHUA. HOSTOMY 00s13aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpexXne 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBaAHUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjiegoOBaHUA.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mommepXuBaeT IPOCTOE CEKIMOHMPOBaHUe Tabmuil. B 9TOM pa3merne OonuCHBaAETCs, KakK U
moyemy OBIBAET MOJIE3HO IIPUMEHSATH CEKIIMOHMPOBAHUE IIPU IPOEKTUPOBaHUY 0a3 JaHHBIX.

5.11.1. O630p

CeKIIMOHUPOBaHNEM Ha3bIBA€TCS pa3bueHune HaHHHX, JIOTUYECKU SBJISIONIUXCS OTHOM OObIION TabmIu-
e, Ha 6ojiee Menkue pusndeckue 4actu (Cekiuu). CeKIIMOHNPOBaHNE MOXKET IIPUHECTH CJIEOYIOIIYIO
TIOJIBb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBeIUYHBAET OBICTPOOEHCTBHE, 0COOEHHO KOoTma
BOJIBIIIOM MPOLIEHT YaCTO 3allPallliBaeMbIX CTPOK TAOIHUITBI OTHOCUTCS K OOHOM HJIH JIUIIh HECKOJIb-
KUM cekIiusM. CeKIIMOHUPOBaHUE II0 CYTH 3aMeHseT BepXHHue YPOBHU [IepeBbeB HHOEKCOB, UTO yBe-
JTUYMBaET BEPOSTHOCTh HaX0XKIeHUs Hanbomee BOCTPeOOBAaHHEIX YacTeH MHOEKCOB B IIAMSITH.

e Korma B BHIOOPKE WJIM M3MEHEHHWHN HAHHBIX 3afleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKI[UH, IIPOHU3BO-
OUTEeTbHOCTH MOXKET BO3PaCTH, eCiiu OyIeT BHITONMHATLCS MTOCIeq0BaTeIbHOe CKAaHUPOBaHUe 3TOMH
CEeKIINH, a He TOUCK II0 UHIEeKCY, COMPOBOXKIaeMbIH ITPOU3BOJILHEIM YTEHUEM HaHHEIX, pa30pocaH-
HBEIX II0 BCeH Tabmuiie.

e MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIIEeCTBIIATE, M0OaBJIsAsd U yOaJsAsd CEeKIINU, ec-
JIX TaKOM BapHaHT UCIOJIh30BAHUS OB TPEOYCMOTPEH IIPU TPOEKTUPOBAHUY CEKITUM. YoameHue oT-
OeJIbHOM CeKIIMU KOMaHaol DROP TABLE U OeNCTBHE ALTER TABLE DETACH PARTITION BBLIIOJIHSIIOT-
cs1 ropa3mo OnIcTpee, YeM aHaJIOTUYHAasi MacCoBas omepalius. DTH KOMaHOH MOJTHOCTHIO UCKII0YAIOT
HaKJIagHbIE pacXofbl, CBsI3aHHbIE C BHITIOJTHEHMEM VACUUM IIOCJIe MaCCOBOM oIlepalui DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha OoJiee memiéBrie U MeOJIeHHbIe HOCUTEIIH.

Bcé 3T0 0OBIYHO IOIe3HO TONBKO IS OYeHb OOnbInux Tabmui. Kakue MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUIIOKEHUS, XOTS, KaK IPABUIIO, 9TO ClIefyeT IPUMEHSITh
i TabIuil, pa3Mep KOTOPHIX HpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro mpepnaraet noAmepxkKKy CIIEOYIONIUX BUIOB CEKIIMOHUPOBAHUS:

CeKI_II/IOHI/IpOBaHI/Ie II10 Jualla30HaM

Tabnulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uiu Habopy
CcTOJIOIIOB, U He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATDL MaHHBIE IO
Iuamna3oHaM OaT WJIH 10 OHala30HaM HIeHTH(HUKATOPOB ONMpeneIeéHHEIX O0M3HeC-00beKTOB. ' paHHIIb
KaXXIOoro guala3oHa CYUTAIOTCSA BKIIOUAIOIINMI HUXKHee 3HaYeHre U UCKITI0YalouMu BepxHee. Ha-
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IpUMep, eCIU OJIs IePBOM CEeKIMHU 3ajlaH Aualla30H 3HaYeHMuM OoT 1 mo 10, a OIS BTOPOM — OT 10 A0
20, 3HaYeHue 10 OTHOCUTCS KO BTOPOU CEKIHH, a He K IIePBOU.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuila CEKIIMOHUPYETCS C TIOMOIIBIO CITMCKa, SBHO YKa3bIBaIOIIETO0, KaKKWe 3HaYeHUs KT04a JOJIXK-
HBI OTHOCHUTBLCS K KaXXIOOH CEeKIINH.

CGKHI/IOHI/IpOBaHI/Ie II0 Xelry

Tabnuila CEKITMOHUPYETCS I10 ONPEeNeIEHHBIM MOYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS M1 KaK-
Iou ceKIuU. Kaxkmasi CEKIMS COOEPKUT CTPOKH, OJIsI KOTOPHIX Xelll-3HaueHUe KITI04Ya CEKIIMOHUPOBa-
HUS, OeJIEHHOe Ha MOMYJ/b, PaBHSETCSA 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (I)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKZXKe HpI/I6eTHYTb
K aJIbTEPHATUBHBIM pPe€ain3allusiM, C UCIIOJIb3OBAHUMEM HaACJIeOOBAaHHUA U HpeJZ[CTaBJ'IeHI/II;I C UNION ALL.
Takue mogxonnl JalT TI/I6KOCTB, HO Heé JAIOT TAKOI'O BEIMI'PEIIIA B IIPOU3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKIIapaTUBHOE€ CEKIIMOHNPOBaAHHE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mosBomsiet OEKJIapUpPOBaTh, YTO HEKOTOPAd Tabmuia pa3nerndaeTcd Ha CEeKIIUN. PaspmenénHas
Ha ceKIuu Tabnuila Ha3bIBaeTCs CQKLLUOHUPOBGHHOI:I ma6ﬂuueﬂ. JIeKnapauHﬂ CEKIIMOHHUPOBAHUA COCTO-
HUT U3 OIMKMCAaHHOTI'O BHIIIIE OIIPpeneIeHusa Memoda CeKuyuoHuUposaHus 1 CIIMCKa CTOJIOIIOB UIH BI:Ipa)KeHHﬁ,
o6pa3y10umx K/1l04 CeKUUOHUpPOBAHUA.

Cama CeKITMOHMpOBaHHAas TabIuIla SIBIISIETCS «BUPTyaJIbHOM» M KaK TaKOBas He XPAHUTCS. XPaHUIUIIE
HUCIIOJIB3YETCS €€ CeKUUsMU, KOTOPBIE SBIISIIOTCS OOBIYHBLIMHU TaOJIMIIAMM, CBI3aHHBIMH C CEKIIMOHUPO-
BaHHOM. B Kaxmoi CeKIUHM XpPaHUTCS ITOJAMHOXKECTBO HJaHHBIX TAOIIHIILI, OIpedesiieMoe e€ 2paHuuamu
cekuuu. Bce cTpoku, BCTaBlIsieMble B CEKITMOHUPOBAHHYIO TaOIUITy, IePEHAIIPaBIsIOTCS B COOTBETCTBY-
IOIIIe CEeKIMKU B 3aBUCUMOCTH OT 3HAYEHUU CTOJIOIIOB K/II0Ya CEKIIMOHUPOBaHUus. ECIIH mIpu N3MEeHEeHUHN
3HAYEHUH KJTI0Ya CeKIIMOHUPOBAHUS B CTPOKE OHA IIEPECTaéT YIOBJIETBOPSTH OTPAaHUYEHUSIM UCXOTHOM
CEeKIIWH, 9Ta CTPOKa IepeMeIaeTCcs B OPYTyI0 CEKIIHIO.

CamMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIUIIBI, TAKUM 00Pa30M pPeain3yeTcs
8/10JiC@HHOe CeKUUOHUpPOoBaHue. XOTs BCe CEKIINU ONXKHBI UMETh T€ XKe CTOJIOITbI, YTO ¥ CEKITMOHUPOBAH-
Has poOuTesbCKas Tabiuila, B KaXKO0M CEKIMHW HEe3aBUCHMO OT OPYTHUX MOT'YT OBITh OIpenesieHbl CBOU
WHOEKCH, OTPAaHNYEHUS U 3HAYEHUS II0 yMOT4YaHuio. [lompoOHee 0 CO3maHUU CEKIIMOHUPOBAHHBIX Tab-
JIUIT ¥ CEeKIIU# pacckal3kiBaeTcs B onucanuu CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIUIY B CEKIIMOHMPOBAHHYIO U HA000POT HeJb3si. OOMHAKO B CEKIIMOHUPO-
BaHHYIO TaﬁJ'II/II_[y MOZKHO ,'E[OG&BI/ITB B Ka4eCTBE€ CEKIHUHU CylIIeCTBYIOIIYIO OﬁbI‘IHYIO HUJIN CEKIITMOHMPOBAH-
HyI0 TaOnuIly, a TakKXe MOXKHO yHaJIUTh CEKIHI0 U3 CEKIMOHWUPOBAHHOM TalJIMILI U TPEBPATUTh €€ B
OTHEJIbHYI0 TaOIuITy; 9TO MOKET YCKOPUTH MHOTHE ITIPOIeCcChl o0cay)kuBauus. OOpaTUTECh K OTTUCAHUIO
ALTER TABLE, uTOOH y3HaTh OOJIbIIIE O TIOOKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CeKlUM TakK¥XKe MOTYT OBITb CTOPOHHUMM TabIUIlaMu, HO YUTUTE, YTO UMEHHO MO0JIb30BaTE/Ib OTBETCTBE-
HEH 3a COOTBETCTBUE COIEPZKMMOTO CTOPOHHEMN TaOIUIILI ITPaBUJIy CEKIIMOHUPOBAHUS, 9TO HE KOHTPO-
JIMPYyeTCS aBTOMaTU4YeCKU. TakXkKe CYIIeCTBYIOT U HEKOTOPEIe APYTUe OrpaHuYeHusd. 3a ToOAPOOHOCTIMU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI CO3maéM 0a3y HaHHBIX [JIs1 OONBIION KOMIIQHUY, TOPTYIOIIEH MOpPOoXKeHbIM. KoM-
MMaHUs YYUTHIBAET MaKCUMAJILHYIO TEMIIEPATyPy U MIPOJaxKu MOPOXKEHOTI'0 KaXK[blM AeHb B pa3pese pe-
TuoHOB. [To CyTH HaM HyzKHa cJieayolas Tabiumna:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int
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Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa Oy GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BBHIIIOJTHUTE CJIedyIoliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHueM PARTITION BY,

yKa3aB METOI CEeKIIMOHUPOBaHUS (B HaIlleM ClIy4yae RANGE) U CIIMCOK CTOJIOIIOB, KOTOpPhIe OyoyT obpa-
30BBLIBATh KJTI0Y CEKITMOHUPOBAHUS.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. CospaiTe cekiuu. B onpenenenny KaxXaou CEKIINU JOXKHEI 3aJaBaThCs I'PaHUITB], COOTBETCTBYIOIINE
METOAY U KJII0YY CEKIIMOHMPOBAHUS POOUTENIbCKOM TaOMUIIEl. 3aMeThTe, YTO YKa3aHUe T'PaHUIl, IPU
KOTOPOM MHOXKECTBO 3HaYEeHMNM HOBOM CEKIIMM IIepeceKaeTcss CO MHOXKECTBOM 3HAYEHUM B OTHOU MU
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexklnu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMU
Postgres Pro (umu, BO3MOKHO, CTOPOHHUMM TabmiiaMu). B 4acTHOCTH, OIS KaXKA0M CEKIUU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B HameMm npuMepe Kaxkas CEKIUs JOJIXKHAa COepxKaTh JaHHBIe 3a OOWH MeCsIl, YTOObI JaHHEIE MOXK-
HO OBIJIO yHansaTh II0 MecsllaM corjlacHo TpeboBaHUusM. TakuM 06pa3oM, Hy>KHBEIe KOMaHOEl OyIyT BBI-
INsfeTh Tak:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01");

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

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

(Kak T'OBOPHUJIOCE PaHee, T'PaHULIBI COCEOHUX CEeKITUM MOT'YT OIIpenenaTbCd OOUMHAKOBEIMU 3HAYEHUA-
MU, TaK KaK BEPXHHE I'DAHUILBI HE BKIIIOYAKOTCA B Oyaras3o0H.)

Ecnu BB XOTUTE Pearin30oBaTh BIIOZKEHHOE CEKIIMOHHWPOBaHMNE, NOIIOJIHUTEJIbBHO YKaXKHUTE IIPpenajioxKe-
HHe PARTITION BY B KOMaHOaX, CO3JAKINUX OTAEJIbHbIE CEKIIUH, HallpuMep:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
PARTITION BY RANGE (peaktemp);
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Korma GyHYT CO3OAaHBI CEKIINU measurement_y2006m02, DJAHHEIE, mobOaBiIsieMEBIe B measurement U II0-
nagaplnye B measurement_y2006m02 (MJIX DaHHBIE, KOTOPBIE MOTYT mo0aBISITHCS HEIOCPENCTBEHHO
B measurement_y2006m02 IIPU YCJIIOBUU COOIIONEHUS OTPaHUYEHUS NaHHOU CeKIur) OyoyT 3aTeM Iie-
PeHaIlpaBJIEHEI B OOHY M3 BJIO2KEHHBIX CeKI_II/If/i B 3aBHUCHUMOCTH OT 3HAYEHUsA CTOJ'I6I.[8. peaktemp. Vka-
3aHHBIN KJTI0Y CEeKIIMOHNPOBaHUA MOZKET IIepeCeKaThCda C KJIIIDUYOM CEKITMOHHUPOBAHHUSA POOUTEIIA, XOTA
OIIpenesisaTh 'PaHUuIIbL BIIO2KEHHOM CeKIMH1 HYy>KHO OCMOTPHUTEJIBHO, 4YTOOBI MHOXXECTBO OAHHBIX, KOTO-
poe OHa IIPpUHKMMAaeT, BXOOWJIO BO MHO2K€EeCTBO, OOIIyCKaeMoe coOCTBEHHBIMU I'PaHUIlaMH CEKIIUU; CHU-
CTeMa He IIbITaeTCsa KOHTPOJIMPOBATh 3TO CaMa.

[Tpu goGaBIeHUM B POOUTENbCKYIO TAOMUITy MaHHBEIX, KOTOPhLIE HE COOTBETCTBYIOT HU OIHOM U3 CyIIle-
CTBYIOIIUX CEKIIUH, ITPOU30UAET OIIubKa; MOOXOOSINYI0 CeKIIHI0 HY?KHO CO3aBaTh BPYYHYIO.

CozpmaBaTh B TabnuIilax OrpaHUYeH’sI C YCIOBUSIMHU, 3aal0NIMMI I'PAHUITEI CEKIINM, BpYUYHYIO HE Tpe-
oyetcs. Takue orpaHudyeHus OyoyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIIMOHUPYeMOM Talbiuile MHOEKC II0 KJII0YeBOMY CTOJOIY (uim cTonOllaM), a TakxKe
n00ble Opyrue MHOEKCH, KOTOPEIe MOTYT IToHamoOuThes. (MHOeKC Mo K04y, CTPOro rOBOPsI, Co3aa-
BaTh He 00s13aTEeIbHO, HO B OONIBLIIMHCTBE CIy4daeB OH OymeT moje3eH.) I[Ipu 3ToM aBTOMaTU4YeCKHU Oy-
IeT CO37IaH COOTBETCTBYIOIIUM MHIOEKC B KaXXIOM CEKIIUU M BCE CEKIIMM, KOTOPHIE BHI OyImeTe co3fma-
BaTh UJIU IPUCOEONHSATh IO30HEee, ToXKe OyOyT comepKaTh TaKOM NHAEKC. MHIEKCH UM OrPaHUYEHUS
VHUKAIbHOCTH, CO3[aHHbIE B CEKITMOHUPOBAHHOM Tabmulle, SIBASIOTCS «BUPTYalbHBIMU», KaK U caMa
CEeKIIMOHUpPOBaHHas Tabnuila: GakKTUYeCKU JaHHBIE HaXOOsITCS B MOUYEePHUX MHIOEKCAaX OTHOEJIbHEIX Tab-
JINII-CEeKITUH.

CREATE INDEX ON measurement (logdate);
4. Y6éenutech B TOM, 4YTO ItapaMeTp KoHurypauumm enable partition pruning He BBHIKJIIOUEH B
postgresql.conf. MHa4e 3ampock He OyOyT ONTUMU3UPOBATHCS MOIKHBIM 00pa3oM.

B pmanHOM mpuMepe HaM NMOTPebyeTCs CO3maBaTh CEKLMIO KaXObI Mecsl, TakK 4To ObI0 6B Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIM OB (hopMupoBas Tpebyemsbrit kog DDL aBTOMaTHU4Y€eCKH.

5.11.2.2. O6cny>XxuBaHuMe CeKuun

OOrryHO HAaOOP CeKInii, 00pa30BaHHEIM M3HAYAILHO IIPHW CO3TaHUK TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSATh HeM3MeHHBIM. Yalre Hao00poT, MIaHUPYeTCs YaaIATh CeKITUUA CO CTaPEIMU HAaHHLIMU U IIepUOIuYe-
CKH MOOGaBISITh CEKIMHU C HOBEIMHU. OOHO M3 Hanubolee BaXKHBLIX IPEUMYIIeCTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO IT03BOJIET MPAaKTUUECKX MOMEHTAJIbHO BHITIONMHATL TPYIOEMKUE OIlepallui,
U3MEHsIST CTPYKTYPY CeKIui, a He puU3ndecKu mepemelras 0onbiire 005EMEI MaHHbIX.

Campblii JIETKUY CIoco® yaaauTh CTaphle JaHHBIE — IIPOCTO YOAJIUTD CEKIINI0, CTABIITYI0 HEHYKHOM!:
DROP TABLE measurement_y2006m02;

Tak MOZKHO yOaJIuTh MUJUIMOHEI 3aIIMCel Topa3mo ObICTPee, YeM YOASATh UX 110 OMHOM. 3aMeTbTe, OJHAKO,
YTO IPUBEHEHHAs BhHIIIE KOMaHOa TPeOyeT yCTaHOBJIEHUS OJIOKUPOBKHU ACCESS EXCLUSIVE.

Emé ommH yacTo 60/1ee IpeAnoYTUTE IbHBIM BapUaHT — yopaTh CEKIIUIO M3 TJIaBHOM TaOIUIIEl, HO coXpa-
HUTb BO3MOZKHOCTE 0OpaIaThCsa K Hel KaK K CaMOCTOSITeJIbHOM TabuIie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
ALTER TABLE measurement DETACH PARTITION measurement_y2006m02 CONCURRENTLY;

ITpu aTOM MOXKHO OymeT mpomonKaTh paboTaTh C JaHHEIMU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSITHUY OYEeHBb KCTATH OyHOEeT COeaTh Pe3ePBHYIO KOMHWI0 JAaHHBIX, UCIOb3ys COPY, pg dump
WY TTOomoOHEIe CpenCcTBa. BO3MOXKHO, 9TH MaHHEIE TaKXKe MOXKHO OyIeT arperupoBarh, IePeBeCcTH B KOM-
MMAKTHEIH (JOPMAT, BEIIIOIHUTEL OPYTYI0 00paboTKy MK HOCTPOUTEL OTUETHL. IlepBas ¢popMa KOMaHOH Tpe-
OyeT OIIOKMPOBKM ACCESS EXCLUSIVE POOUTENBbCKOUW TaOmuIilbkl. Brnaromaps ykasaHWI0O CONCURRENTLY,
KakK BO BTOpOM dopMe, OJIs OIlepalnuy OTcoeguHeHus OymeT TPebGOoBaThCSA TOJBKO OIOKMPOBKA SHARE
UPDATE EXCLUSIVE POOUTEIbCKOM TaGIUITLI, HO IIPU 9TOM AEeMCTBYIOT OTPAaHUYEHUsI, ONUCAaHHBIE B ALTER
TABLE ... DETACH PARTITION.

AHanOTrU4YHBIM 06pa30M MO2KHO HOG&BHHTL HOBYIO CEKIIUIO C HaHHBIMU. M&I MOKEM co30aTh IIYCTYIO CEK-
IIMIO B I'JTaBHOM Taﬁnnue TaK 2K€, KaK MBI CO3OaBaJIi CEKIITMH B NCXOOHOM COCTOAHHUMU OO 3TOIO:
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CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHOrma ynoOHee co3maTh HOBYIO TAOIUITy BHE CTPYKTYPHI CEKIIMI U IPUCOEOUHUTh €€ B BUIE CEKITUU
nmo3xe. [Ipyu TakoM IMOAXo[e HOBHIE HaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Npeobpa3oBaTh A0
TOTO, KaK OHHU IIOBSITCS B CEKIITMOHUPOBAHHOM Tabnuie. KpoMme Toro, omepaiius ATTACH PARTITION Tpe-
OyeT OjIsi CEKIIMOHWUPOBAHHOM TaOIUIIEI TOJTBKO OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE, B OTJIMYHE OT
omepanuu CREATE TABLE ... PARTITION OF, TpeOymoiImei GIOKUPOBKYU ACCESS EXCLUSIVE, IIO9TOMY
eé ynoOHee MCIIOIb30BaTh [JIS BHIIOTHEHUS MTapajIelbHEIX Omepaluil ¢ CeKIMOHUPOBAHHOM TaOIUIeH.
Ob6oiiTrCh 663 KPOIOTIMBOIO BOCIIPOU3BEIEHUS OIIPeOeIeHUS POAUTEIECKON TaOIUITEI MOXKHO, BOCIOIIE-
30BaBIINCH QYHKIIMOHAIPHOCTLIO CREATE TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

IIpexkme yeM BBITIONHSATH KOMaHAy ATTACH PARTITION, PEKOMEHOYeTCsS CO3HaTh OrpaHUYEHHE CHECK B
MIPUCOENMHSIEMOM TabJIuIle, COOTBETCTBYIOIIEE OKHUIAEMOMY OTPaHUYEHUIO CEKITUY, KaK ITOKa3aHO BHIIIE.
Bnarogapst aToMy cucTemMa CMOXKeT 000UTHChH 663 CKAaHUPOBaHUsI, HE0OXOIMMOTI0 IJIs IIPOBEPKHU HESIBHO-
TO OTpaHUYEHUS CeKIHH. Be3 9Toro orpaHn4YeHuss CHECK HYXKHO OyIeT IPOCKAaHUPOBATh U YOEOUTHCS B
BBITIOJTHEHUH OTPAaHUYEHUS CEeKIIMH, YOepKuBas OJTOKMPOBKY ACCESS EXCLUSIVE B 9TOM ceknuu. [Tocie
BBITIOJTHEHUS KOMAHIBI ATTACH PARTITION PEKOMEHOYETCS YOAIUTh OTPpaHuYeHue CHECK, IOCKOJIBKY OHO
OorbIlie He Hy2KHO. Ecnu nprucoequHsieMasi TabIuIla TakKXkKe SIBJISIETCS CEKIIMOHUPOBAHHOM TabHUIIEH, TO
Kaxpgas u3 eé cekiui OyaeT PeKypPCUBHO OJIOKMPOBATHCS M CKAaHHPOBATHCS OO0 TEX IIOP, OKa He BCTPe-
TUTCS MTOAXOMsIee OrpaHuuYeHre CHECK UNTH He OYIyT JOCTUTHYTH KOHEUHHIE Pa3[IeJlH.

TouHO Tak XKe, eC/I B CEKIIMOHUPOBAaHHOM Tab/IHIle eCTh CEeKIIUS DEFAULT, PEKOMEHAyeTCs CO3[aTh orpa-
HU4YeHUe CHECK, KOTOPO€e HCKJIIo4YaeT OorpaHMYeHne CEeKIIUM, nogjexaliel mpucoengnHeHno. Eciou ato-
TO He cHellaTh, TO CEKNUs DEFAULT OymeT IIPOCKaHHWPOBaHa, YTOOH yOEOUTHCS, YTO OHA HE CONEpPIKUT
3amnmcel, KOTOPHlE OOJIXKHEL OBITH PACIIOJIOKEHEl B IPUCOEOUHSIEMON CeKIuu. JTa onepanus OyOeT BHI-
TIOJTHATBLCS IPU yAepKaHUU 6JIOKUPOBKU ACCESS EXCLUSIVE Ha CEeKIUU DEFAULT. Eciu cekius DEFAULT
caMa ABISIETCS CEKLIIMOHUPOBAaHHOMN TabIUIel, TO KaXKaas U3 e€ CeKIuil 6yieT PeKYPCUBHO IIPOBEPATHCSA
TakKuM XKe o6pa3oM, KakK U MpucoenuHseMas Tabnuila, Kak YIIOMUHAIOCh BHIIIIE,

Kak T'OBOPMUIJIOCH BHIIIE, B CEKIITMOHNPOBaHHEIX Ta6m/1uax MOZKHO CO30aBaTh MHOEKCHI TAkK, 4YTOOLI OHU IIpu-
MEHSIJIUCh aBTOMaTU4YEeCKH KO BCEHM Mepapxuu. JTO OUeHb YO00HO, TaK KaK MHOEKCUPOBAThHCSI OYOyT HE
TOJILKO BCE CYIIECTBYIOIINE CEKITUM, HO U JTI00bIe CEKIIUH, co3aBaeMble B OymyiieM. Ho ecTs omHO orpa-
HUYEeHNEe — TaKOU CEeKIIMOHWPOBAHHLIN MHAEKC HEJIb35 CO3/IaTh B HEOIOKUPYIOIIEM pexkuMe (C yKa3aHHU-
eM CONCURRENTLY). YT0oOkI n36ekaTh OJIOKUPOBKY Ha OOJITO€ BpeMs, AJIs CO3aHUs UHAEeKCa B CaMOM Cek-
IMOHUPOBAHHOM TabJIMIle MOXKHO MCII0JIb30BAaTh KOMaHAy CREATE INDEX ON ONLY; TaKO# MHOEKC Oymet
TIoMeYeH Kak Hepabodwuid, m oH He OymeT aBTOMaTU4YEeCKHU IPUMEHEH K CeKIusM. MHOeKCch coOOCTBEHHO
B CEKIIMSAX MOXKHO CO3[aTh B MHAUBUAYAIbHOM IIOPSIKE C YKa3aHHeM CONCURRENTLY, a 3aTeM npucoeodu-
HUMb UX K UHOEKCY POOUTETIA, UCIIOJIB3Yd KOMaHOy ALTER INDEX .. ATTACH PARTITION. ITocme Toro Kak
WHIEKCH BCeX CeKLUM OyAyT NPUCOeNUHEHH K POAUTEIbCKOMY, IOCIeOHNM aBTOMaTUUYECKH TTIEPEUnET B
pabouee cocTostnue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
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ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

10T aneM MOZKHO IIPUMEHATh Y C OTPaHUYEeHUAMHN UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OT'PaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHun
C CEKIIMOHNUPOBAHHBIMHU T&6HI/ILIaMI/I CBSI3aHEI ClledyIoIyue OrPaHNYeHud:

e Co3zpmaTthb OrpaHrN4YeHNe YHUKAJIBHOCTHU UJIX IIEPBUYHOIO KJII04Ya OJId CGKHHOHHpOBaHHOfI Ta6J'II/ILU:I
MOZKHO, TOJIBKO €CJIM KJIIOYM CEKIINI He BKII0YaloT HUKaKue BEIPDA2KE€HU A NI BEISOBEL (bYHK].II/Iﬁ B
OrpaHrn4YeHHne BXOOsAT BCe CTOHGHBI KJII049a CEKIUOHUPOBAHUA. 3TO0 ycCiioBue 00BSICHSIETCSI TEM, YTO
OTOEeJIbHBIE MHIOEKCEI, 06pa3y101.une Orpann4yeHnune, MOoryT HEIIOCPeOCTBEHHO obecreuynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIUAX. HOSTOMy CaMa CTPYKTYpPa CEKIIMOHUPOBAHUSA OOJIZKHA I'aPAHTHUPO-
BAThb OTCYTCTBHUE JIy'6J'II/IKaTOB B PA3HBIX CEKIIUAX.

e Co3zpaTthb OrpaHHY€eHHEe-UCKIIIOUEeHHNEe, OXBAThIBAlOIllee BCIO CEKIIMOHUPOBAHHYIO T&6J’[I/I].[y, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHb TaKO€ OrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SBJIA€eTCsA CIIEACTBHEM TOI'O, UYTO YCTAHOBUTEL OrPaHUYEHU, HeI;ICTBYIOH.II/Ie MeXOy CEeKLIUsIMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW IJI INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMaNEeT HOBas
CTpPOKa.

e CwMmemmBaHUE BPEMEHHBIX U ITOCTOAHHBIX OTHOIIEHUM B OOHOM nepeBe CEKIIMOHUPOBaAaHUA HE OOITyC-
KaeTcs. Takum 06p8.30M, €CJIM CEeKIITMOHHMPOBaHHasA TabIuIa MOCTOSIHHAS, TAKUMHU e TOJIXKHEI OBITh
€€ CeKIUH; C BpeMeHHBIMU TabaIuIIaMy aHAJIOTHYHO. B Clly4ae C BpDEMEHHBIMH OTHOIIEHUSAMU BCE
TaOTUITBI nepeBa CEKIIMOHUPOBaHUSA NOJI2KHEIL OBITH M3 OJHOTO CeaHca.

Ha YPOBHE Peain3allii OTOEJIbHbIE€ CEKIITUU CBA3BIBAIOTCA C CBKHI/IOHI/IpOBaHHOI;I Ta6J'II/I].[eI;I cpenCTBaMu
HacinegoBaHusa. OOHAKO C OEKJIapAaTUBHO CEKIIMOHHWPOBAHHBIMU Ta6J'II/ILIaMI/I WX UX CEKIUAMHU HEJIb3s51
HCIIOJIb30BATE HEKOTOPYIO O6U.[y10 q)YHKLII/IOHaJ'II)HOCTI: HacleOgoBaHUs, KaK OMHCAHO HUXKe. A UMEHHO,
CEeKIId He MO2XKeT UMETh HUKAKUX OPYTUuX pOHHTeHeﬁ, KpomMme CeKL[I/IOHHpOBaHHOﬁ Ta6J'II/II_[bI, K KOTOpOfI
OHAd OTHOCHTCHA, PAaBHO KaK U mobast Ta6m/1ua HE MO2XKET HacCJIegoOBaThCA U OT CeKHI/IOHHpOBaHHOfI, u oT
OOBIYHOM TaGJ'II/II_U:I. 9TO O3HA4YaeT, 4YTo CEeKIIMOHHNPOBAHHEIE Ta6J'II/II_[bI N X CEKIIMHU HE COBMEIIAIOTCA B
Hnepapxruu HacCjieooBaHUsA C OOBIYHEBIMHU TaﬁJ’II/IHaMI/I.

Tak Kak nepapxmusa CEKINOHUPOBAHUA, 06pa3OBaHHaH CGKI.IHOHPIpOB&HHOI:I Ta6n1/1ue171 ueeé CeKIIusgiMu, sAB-
JIs1eTCA OOHOBPEMEHHO U I/Iepapxueﬁ HacJiegoOBaHWsI, OHA COOEP>XKHUT tableoid U Ha Heé paciIapoCTpaHsa-
I0TCS BCe OOLIYHEIE IIPpaBHUJIa HAaCJlIegJOBaHU4Ad, OIIMCaHHEIE B Pazgene 5.10, c HEeKOTOPBIMHU NCKIIIOYEHUSAMMU:

* B ceknusx He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKOM Tabmnulie. Takue CcTONOIIH
HEBO3MOKHO OMPENeUuTh HU MPU CO3[MaHUM CEKITMM KOMaHOOM CREATE TABLE, HU MyTEM TTOCIEOYIO-
mero qoOaBJIEeHUST B CEKIMM KOMAHOOW ALTER TABLE. TaGauIilbl MOTYT OBITh IOAKJTIOYEHEI B KQUECTBE
CEeKIIUH KOMaHIOOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOLEI B TOYHOCTH CO-
OTBETCTBYIOT POAUTEJILCKOMN TabIuIe.

* OrpaHuuyeHHsi CHECK BMeCTe C NOT NULL, onpefeéHHbe B CeKITMOHUPOBAaHHOM Tabmuile, Bcerna Ha-
ClemyIoTCst BceMu eé ceKiusaMu. OrpaHudeHnss CHECK C XapaKTePUCTHUKOM NO INHERIT B CEKITMOHHU-
POBaHHBIX TAaGIMITAX CO3MaBaTh HeMb3d. TakKe Helb3sd yOaluTh OrpaHudYeHre NOT NULL, 3aJaHHOe
OJIsT CTONOIIAa CEeKINU, eCIIM TaKOe JKe OrpaHudYeHue CyIecTByeT B POOUTEIbCKOM TabmuIle.

* Hcnomp3oBaHue yKa3aHHs ONLY IIPU moOaBIeHUN UITH YOaJeHUU OTPAaHUYEHUS TOIbKO B CEKITMOHHU-
POBaHHOM TabIHIle MOANePKUBAETCS, JIUIIL KOTOa B Hell HeT ceKiuii. [1pu HaIuYuyu CeKITUI ITOIIBIT-
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Ka HCII0JIb30BaHUsA ONLY BHI30BET OMINOKY [Jis JIFOOBIX OrpaHUYeHUM, KpoMe UNIQUE M PRIMARY KEY.
C Opyroi# CTOPOHEI, OTPAHUYEHUS MOXKHO HOOaBISATh WU YOAJSATh HEIIOCPEeICTBEHHO B CEKIIUAX (ec-
JIX OHU OTCYTCTBYIOT B POOUTEJILCKOM TabHIIEe).

Tak Kak CEeKIIMOHMPOBaHHAasA TabuIla cama 1o cebe He COOepKUT JaHHBIE, UCII0JIb30BaHUeE
TRUNCATE ONLY IJIg CEKIIMOHUPOBAHHOU Ta0JIMIIEI BCcerga OyOeT CYUTAThCS OIIUOKOM.

5.11.3. CeKLI,VIOHVIpOBaHVIe C MCnoJib3oBaHUEM HacJsieaoBaHuUsA

XO0TsI BCTPOEHHOE MeKlapaTHBHOE CEKITMOHWPOBAHME IT0JIE3HO BO MHOTHX YaCTO BO3HMKAIOIIUX CHUTYa-
nmsx, 6eIBalOT 0OCTOSATENLCTBA, TPeOylore 60ee ruOKOro Moaxona. B aToM ciydae CEKIIMOHUPOBaHUE
MOZKHO peajin30BaTh, IPUMEHWB MeXaHU3M Hac/IeJOBaHUs TaOJIHI], YTO JacCT PsiT BO3MOXKHOCTEH, HEeMOo/I-
IepKUBaeMEIX IIPU OeKJIapaTUBHOM CEKLIIMOHWPOBAHUY, HAIPUMED:

ITpu gekIapaTUBHOM CEKIIMOHHPOBAHUHN BCE CEKIIMH [OJIXKHEI MMETh B TOYHOCTH TOT XKe Habop
CTOJIOIOB, YTO U CEKIMOHUPYyeMasi Tabyulla, TOraa Kak OOBYHOEe HacJieJoBaHue TaOuIl JOITyCKaeT
Ha/lM4ue B MOYEePHUX TabJIUIlaX MOIOTHUTEILHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

MexaHN3M HacjIemoBaHuSA TaOIHIL ImogoepzKuBaeT MHO2KECTBEHHOE HacCJieJOBaHHue.

C mekjlapaTUBHHIM CEKIIMOHHUPOBAaHUEM MOOOEPKUBAETCS TOJIPKO CEeKIIMOHUPOBAaHUE IO CIUCKAaM, 110
ouaa30HaM M IO XeIlly, TOTOa Kak C HacJieJZoBaHuEeM TaOIuIl JaHHbIe MOXKHO Pa3fesaTh o JIo6o-
My KPUTEPHUIO, BEIOpaHHOMY ITonb3oBaTeneM. (OOHAKO 3aMeThbTe, YTO eCJIM UCKITI0YeHNue 0 OTPaHu-
YEeHUIO He I03BoJsAeT 3P PeKTUBHO YCTPAHATh HOUYepHUe TabJIHIbl U3 IIJIaHOB 3aIllPOCOB, TPOU3BOIH-
TENIbHOCTH 3alIPOCOB OyIeT OYeHb HU3KOM.)

5.11.3.1. NMpumep

B sToM mpuMepe OyAeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHMS, paBHO3HAUHAsI CTPYKTYpPe U3 MpUMepa C
OeKJIapaTUBHBEIM CEKIIMOHUPOBAHUEM. BEIIOMHUTE Cledyloiine e CTBUS:

1. CozpmaiiTe «Iri1aBHY0» TabIUIly, OT KOTOPOM OyAyT HAcJIe0BaThCSA BCe «OoUYepHUe» TabnuIlel. ['1aBHas

Tabnuila He OyOeT comepkKaTh maHHbe. He onpenensdiiTe B HeMl HUKaKWe OTPaHUYEHUS-ITPOBEPKH, €C-
JIX TOJIbKO BHI He HaMepeHHI IIPHMEHHTL WX BO BCeX MouYepHMX Tabnuiax. Takxke He MMeeT CMEIC/IA
OTIpenesisiTh B Hell KakKue-Tu00 MHAEKCH WX OTPaHNuYeHus YHUKAIbHOCTH. B HallleM mpuMepe TIasB-
HOM Tabnuiieh 6ymeT measurement CO CBOMM M3HAYATBHBIM ONIPEeAeIeHUEM:

CREATE TABLE measurement (

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

)i

. Co3mailiTe HECKOJIBKO «A0YepHUX» TabIUIl, YHacIegoBaB uX BCce OT ryiaBHOMW. OOBYHO B TaKUX TabIu-

Iax He OymeT HUKaKUX NOIOIHUTEJIbHEIX CTOJIOI0B, KPOMe YHacJIeJOBaHHEIX. Kak U ¢ meKjlapaTUBHEIM
CEeKLIMOHUpOBaHNWeM, 3TH TabIMIEL BO BCeX OTHOLIeHUSX OynyT oObYHEIMU Tabnuiiamu Postgres Pro
(MM CTOPOHHUMM TaOIUIIAMU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. Ho6GaBbTe B modepHUE TAOIUILI HEIlepPeKPHIBAIOIINECS OTPaHUYEHUS, ONPENENIAIoNIe AOMYCTUMEIE

3HAQYEHUS KII0YeH IS KaXKa0M U3 HUX.

TUnUYHBIE TPUMEPH TAKUX OTPAHUYEHUN:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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YGGJII/ITGCI: B TOM, 9YTO OIrPpaHMYEHUS He IMepPeCeKalTCd, TO €CTh HUKAaKKEe 3HAa4YEeHHUd KJII04Yad He OT-
HOCATCA CPa3y K HECKOJIbBKHM OOYEPHUM Ta6J'II/II_IaM. HaanMep, YaCTO OOIIYyCKAKT TAKYIO OH.II/I6Ky B
OoIpenejleHnyu OUAlla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate);
CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate);

CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MmI xoTUM, YTOOH! Hallle IIPUJIOKEHNE MOTJIO CKa3aTh INSERT INTO measurement ... U JaHHBIE OKa-
3a/JIMCh B COOTBETCTBYIOIEH mouepHed Tabmuile. Mbl MoKeM H0OUTHCS 3TOro, M0OABUB ITOOXOMSIITYIO
TPUTrTEePHYI0 GYHKIIUIO B I'NIaBHYI0 Tabnuity. Ecnu maHHble Bcerpma OyayT moOaBiIsIThCS TOJIBKO B IIO-
CIeOHIOI MoYepHIoo Tabmuily, HaM OyIoeT HOCTAaTOYHO OYeHb IPOCTOM GYHKITUU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEI DOJT2KHBI MEHSITh ONPefesieHNe TPUTTEePHOU (PYHKIMKM KaKAbIi MecsIl, YTOOb OHa BCErga BCTaB-
JIsiia JaHHBIE B TEKYIIYIO AOoYepHIo Tabnuiy. OmpenesieHre caMoOro TPUTTepa, OOHAKO, MEHSTh He
TpebyeTcs.
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Ho MBI MOKeM TakiKe chesaTh, YTOOBI CEPBEP aBTOMATHYECKU HAaXOOUJI JOYEPHIOI TabauIly, B KOTO-
PYI0O HY?KHO HaIpaBUTh 00aBIIsieMylo CTPOKY. [I71s1 3TOro HaMm noTpebyeTcst 6oJiee CI0KHAsI TPUTTED-
Hast QYHKIIUS:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01"' AND
NEW.logdate < DATE '2006-03-01"' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01"' AND
NEW.logdate < DATE '2006-04-01"' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01"' AND

NEW.logdate < DATE '2008-02-01"' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OnpeneHeHI/Ie TpUrrepa ocTaéTcs IIPEKHUM. 3aMeThTe, UTO BCE YCII0BUA IF HOJIZKHBEI B TOYHOCTH OT-
paxaTh orpaHu4YeHus1 CHECK COOTBETCTBYIOIIIUX JOYEPHUX Ta6J'II/II_[.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

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_y2008m01 VALUES (NEW.%*);

C mpaBuIaMu CBs3aHO ropa3no 60IIbIlle HaKIaJHEIX PACX0O0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3aIlpoCy B IEJIOM, a He K KaXKIol CTpoke. IT09TOMY 3TOT CII0co6 MOXKET OBITH O0/Iee BEIUTPHIIITHEIM ITPU
MaccoBoM moGaBiieHUH gaHHBIX. OgHAKO B OOIBIITMHCTBE CIIy4aeB TPUTTEPH OyayT paboTaTs OBICTpeE..
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YuTHTe, YTO KOMaHIa COPY UTHOPUPYET IIpaBuia. Ecu BE XOTUTE BCTABUTD TaHHEBIE C TIOMOIIIBIO COPY,
BaM IPHUOETCS KOMWPOBAThH MX CPpal3y B HYXKHYIO MOYepHIOI TabGNuIly, a He B rIaBHyI0 TaOmuily. C
OPYTOM CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMH BHI CMOXKETEe HUCITOIh30BaTh €€
OOBIYHBIM 00pa3oM.

Emé omuH HegoCTaTOK IIOAXOAa C IIPAaBUJIAMU CBSI3aH C HEBO3MOXKHOCTHIO BEIIATH OIIMOKY, €CIIU [O-
OaBisieMasi CTPOKa He IOAIafaeT HU II0f OOHO W3 IIPABUJI; B 3TOM CiIydae JaHHBIE IIPOCTO IIOMAmyT
B T'JIaBHYIO TaOHILy.

6. Yoeoutech B TOM, YTO TapaMeTp KoH@urypamuum constraint exclusion He BBHIKITIOYEH B
postgresqgl.conf. B IDOTUBHOM ClIy4ae fo4YepHUe TaGIUIbl MOTYT CKAHUPOBATHLCS, KOTAA 3TO He Tpe-
oyeTcs.

Kak yke MO2KHO TIOHATH, OJIsT Peann3aliil CI0XKHOM nepapxuu tabmuil MoxkeT nmotpeboBaTthcst DDL-kop
3HAYUTETbHOTO 00bEMa. B maHHOM mpuMepe HaM OTPebyeTCs: cO3maBaTh JOYEPHIOW TAOGIUIly KaXKIbIN
Mecsill, TaK 4To ObUI0 ORI PAa3yMHO HaAmUCaTh CKPUMT, GopMupyomuit Tpebyemsrit kog DDL aBToMaTuue-
CKH.

5.11.3.2. O6cny>xuBaHue Tabnuu, CeKLMOHUPOBAHHbIX Yepe3 HacleaoBaHue
Yto6BI OBICTPO YAAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO HEHYKHOM TOYEPHIO TalJIuILy:

DROP TABLE measurement_y2006m02;

YToO6H YOAJIUTh OOYEPHIOIO Ta6nm_{y U3 MepapxXruu HacCjieoOBaHNsA, HO COXPAHUTH K Hel OOCTYII KaK K
CaMOCTOSITEIbHOM Tabnulle:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Y1068 OGABUTH HOBYIO HOUEPHIOK TAOIUITY [JIs HOBBIX JAaHHHIX, CO3MalTe MYyCTYI0 HOYEPHIO TabHIly
TaK JKe, KakK [0 9TOr'0 co3TaBajii HavaJIbHbIE:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HAIIOJIHUTh eé OJaHHBIMH OO I[O68.BJ'IGHI/I${ B M€PAPXUIO0 Ta6J'[I/IL[.
OTO IO3BOJIUT 3arpy3uTh, IIPDOBEPUTH U IIPU HeO6XO)II/IMOCTI/I Hp806pa3OBaTb OaHHBIE€ 00 TOT'0, KaK 3alIpPo-
CHI K TJIaBHOU Ta6n1/1ue CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— BO3MOXHa [OOIIOIIHHTEeINIbHA4d IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[PI3aL[PIeﬁ CEeKIIMOHHNPOBaHUA Yepe3 HaClleJOBaHKWE CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHHNA:

* Cucrema He MOXET IIPOBEPHUTH aBTOMATHUUYECKH, SBISIOTCS JIM BCe OTPaHUYeHMsI CHECK B3aHMHO HC-
Kimovaomumu. [ToaTomy 6e3onacHee OymeT HaMUCaTh U OTJIAOUTH KOM AJIsT GOPMUPOBAHUS OOUYEP-
HUX TAOIUII ¥ CO3TaHUs W/UIK U3MEHEHUS CBA3aHHBIX 00BEKTOB, UeM [ejlaTh 3TO BPYUHYIO.

e HHOekCH W BHEIIHHE KITIOYXM OTHOCSATCS K OIpenesIEHHON Tabulle, HO He K €€ Hepapxuu HaclienoBa-
HUS, IO3TOMY C HUMU CBSI3aHBI MOIOJTHUTEJIbHEIE OTPDAaHUYEHN .

* Tloka3aHHBIE 37IECH CXEMBI TOOPA3yMEBAIOT, UTO KITFOYEBOM CTOJIOEI] (MM CTONIOIEI) B CTPOKE HUKO-
ra He MEHSIETCS, UJTU MEHSIeTCsI He HaCTOJIbKO, YTOOB CTPOKY MOTPe6OBANIOCh TEPEHECTH B APYTYIO
cek1uio. ECcnu ke MOmBITaThCS BBEIIOJHUTE TAKOH omepaTop UPDATE, IIPOM30MAET omInbKa 13-3a Ha-
PYILIEeHUs OrpaHuYeHust CHECK. Eciu BaM Hy2KHO 06pa®oTaTh U TaKue CJIydau, BBl MOXKETE YCTaHO-
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BUTH MTOOXOASAIINE TPUTTEPH HA OOHOBJIEHNE B JOYEPHUX TAOGIHUIIAX, HO 9TO €II€ OOIbIIEe YCIOXKHUT
yIIpaBJIeHHE BCEU KOHCTPYKILHEU.

* Ecnu BB BBITIONIHSIETE KOMaHOL VACUUM MITH ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO 3aMycC-
KaTh OJI KaXKaol mouyepHed Tabnuibl B oToenbHoCcTH. KoMaHOa

ANALYZE measurement;
o0paboTaeT TOMBKO I'JIaBHYIO TabIHITy.

* OmepaTophl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpedlprHUMaeTCs TOIbKO B CIIy4ae HapylIeHUN YHUKaIb-
HOCTHY B YKa3aHHOM II€JIeBOM OTHOIIIEHUHY, a He ero MOYEePHUX OTHOIIEHHUSSX.

o Jlns HampaBIEeHUS CTPOK B HYXKHBIE JOYEepHUE TAaOIUIIB TOTPEOYIOTCS TPUTTEPHl UITH PaBuUiIa, ec-
JIU TOJTBKO TIPUJIOKEHNE HEe 3HAeT HETIOCPENCTBEHHO O CXeMe CEeKIIMOHUpPOBaHusi. Pa3paboTaTh TPUT-
TepHl MOXKET OBITH TOBOJIBHO CIIOKHO, ¥ OHM OyAyT paboTaTh ropa3fo MedjieHHee, YeM BHyTPeHHee
pacmpenesieHre KOpTeXel Mpu AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. OTCce4yeHue ceKuum

OmceueHue ceKyull — 3TO IPUEM ONTUMHU3ALUMHK 3aIIPOCOB, KOTOPHIM yCKOpPsSeT paboTy ¢ meKjIapaTUBHO
CEKIIMOHMPOBaHHBIMU Tabmuiiamu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOIYaHHIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

Be3 oTceueHusi ceKlIM# ITOKa3aHHBIM 3aIllpoC OOIXKEH OymeT IIPOCKAHHPOBATh BCE CEKITUU TaOIHITHI
measurement. Korma oTcedyeHue CEKIIHMM BKJIIOYEHO, MJIAHUPOBIIUK PAaCCMaTPUBAET OIIpefeleHre KaxX-
IOM CEKIMM W MOZXKET 3aKJ/II0OYUTh, YTO KaKyl-Tub0 CEKIINI0 CKaHMPOBATh He HYXKHO, TaK KakK B HEel He
MOKEeT OBITh CTPOK, YIOOBJIETBOPSIOIINX MPEIJI0XKEeHHI0 WHERE B 3ampoce. Korfa mIaHupPOBIIUK MOXKET
crenaTh TAKOI BEIBOM, OH MCKIIIOYaeT (omcekaem) CeKIIMIo 13 IIJlaHa 3ampoca.

HUcnonplysa komanny EXPLAIN u nmapametp KoHurypamnuu enable partition pruning, MOXKHO yBUIOETH
OT/IMYMeE IIJIaHa, B KOTOPOM OBIIM OTCEYEHBI CEKIIUH, OT MJjlaHa 6e3 oTceueHUs. TUIUYHBIN HEOTITUMU3HU-
POBaHHEBIM MJIaH JI TAKOW KOHGUTYypaIluu TabIuIlkl OyeT BHTISNETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOPBIX MM BCEX CEKIIMSIX MOXKET IIPUMEHSITLCS He MOJIHOe II0CeIoBaTeIbHOe CKaHUPOBaHue, a
CKaHWpPOBaHUE II0 MHOEKCY, HO OCHOBHAs HOes IpHMepa B TOM, UTO IJis YOOBIETBOPEHMS 3alpoca He
HYXHO CKAHHPOBATh CTaphle CeKIuK. M Korma MBI BKII0YaeM OTCeUYeHHe CEeKIHM, MBI IIoJIydyaeM 3Hadu-
TenbHO 0osee 9GHEKTUBHEIN MIJIaH, JAIOIINHM TOT Ke Pe3yabTarT:

SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';
QUERY PLAN
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Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXaHU3M OTCEeYEHUSA CEKIUU YYUTEIBAET TOJIBKO OTDaHUYEeHNs, onpenenéHHHe HEABHO
KJIIO9aMM CEKIITMOHHWPOBAHNWSA, HO HE HAaJIU4ue MHOEKCOB. HOSTOMy ornpenendaTb HHOEKCEI OJId cTonOI110B
Kio4da He 00s13aTesIbHO. Hy}KHO JIX CO3O0aBaTh MHOEKC OJIA OHpeJIeHéHHOI;'I CEeKIInH, 3aBUCHUT OT TOI'O, Ka-
KYIO 94aCTh CEKIIUU (MeHI:H.IYIO Ui 6OJ'II>H.IYIO), I10 BalllUM ITPpEeaCTaBJIEHUAM, 6YJIYT CKaHUDPOBATHh 3alIPOCHI,
O6paH.IaIOU.II/IeCH K 9TOHU cekumu. UHOeKC GYJIGT II0JIe3€H B IIEPBOM CJiIy4dae, HO He BO BTOPOM.

OTceueHUue CEKINI MOXKET IIPOU3BOOUTECA HE TOJIBKO ITPH ITJIaHWUPOBaHNU KOHKPETHOI'O 3alipoCa, HO U B
IIpoiecce ero BEIIIOJIHEHUS. Bnaronapﬂ 9TOMY MOXKeET OBITH OTCEYEHO OOJIbIIe CeKIIUM, Koraa YCIIOBHEIE
BEIPpAKEHUA COOepP2KaT 3HaYEeHHU s, HEN3BECTHRIE BO BPEM IIJIaHUPOBAHU A, HAIIPDUMED IIapPpaMeEeTPHI, OIIpe-
I[eJ'IéHHI:Ie orepaTopoM PREPARE, 3Ha4Ye€HUs, IIOJIydaeMble M3 IIOA3allpOCOB, MJIM IIapaMeTPHU30BaHHBIE
3Ha4Y€eHusd BO BHYTpeHHeI;I CTOPOHE COeIMHEeHHNsA C BIIO2KEHHBIM ITUKIJIOM. OTceueHHnE CEKIUU B IIpouecce
BEITIOJTHEHH A 3aIlIPpOCa BO3MOZKHO B CIIeOAYyIOIIie MOMEHTEI BPDEMEHU:

* Bo BpeMs IOATOTOBKH IJIaHaA 3ampoca. B 3TOT MOMEHT MOXKHO OTCEYb CEKIUY, YYUTHIBas 3HAUEHUS
ImapaMeTpPOB, U3BECTHEBIE IIPU IIOATOTOBKE BHIITOMHEHUS 3ampoca. Cekiuy, OTCeYEéHHBIe Ha 9TOM 9Ta-
e, He OyOyT BUOHEBI B BEIBOMIE EXPLAIN MM EXPLAIN ANALYZE. VX 06Illee KOJITMYECTBO MOXKHO OmIpe-
OEeUuTh 10 CBOMCTBY «Subplans Removed» B BEIBOfEe EXPLATIN.

* B mpoirecce coGCTBEHHO BHITIOJTHEHUS IJ1aHa 3anpoca. OTceyeHMe CeKUMM TakKe MOXKET BHITIOJ-
HATHCHA Ha 9TOM 3dTalle U II03BOJIdeT OT(l)I/IJ'[prOBaTB CEeKIIUHU, UCIIOJIb3yd 3HAa4YeHHUd, KOTOPhkIE CTa-
HOBATCA U3BECTHEI, KOI'la 3aIlIPOC BEIIIOJIHAETCA (1)aKTI/I‘-IeCKI/I. B yacTtHOCTH 3TO MOT'YyT OBITH 3HAUE-
HUSI U3 II0[3alIPOCOB U 3HaYEHUs IapaMeTPOB BPEMEHH BHIIIOJIHEHHUs, HAallpUMeP U3 IlapaMeTpH-
30BaHHBIX COGJII/IHeHI/Iﬁ C BJIO2K€HHBIMU ITUKJIaMHU. Tak Kak 3Ha4YeHHUusa ImapaMeTpoOB MOT'YT MEHATh-
Csd MHOT'OKPATHO IIPU BHIIIOJTHEHHWHM 3allPpOCa, OTCEYEeHue CGKLII/IfI BEITIOJIHAETCHA IIPU USMEHEHUHU JII0-
foro 13 mapaMeTpPOB, aHAJIU3UPYEMBIX MEXaHU3MOM OTCeYeHUs. YTOOH OnpenenuThb, ObIIU JIU CEK-
1MUY OTCeYeHBl Ha HaHHOM 3Talle, Hy?KHO BHUMATE/IbHO U3yUYUTh CBOUCTBO loops B BEIBOOE EXPLAIN
ANALYZE. ITogmmaHbl, COOTBETCTBYIOIINE PAa3HBIM CEKLIMSIM, MOTYT UMETh Pa3Hble 3HaUeHNs, B 3aBU-
CUMOCTH OT TOTO, CKOJIBKO Pa3 OHM OTCEKaJINCh BO BpeMs BEIONHEeHMNI. HeKoTophle U3 HUX MOTYT
maXke UMeTh 3HaUeHUe (never executed) (HMKOTAA He BEIIOJIHSNUCH), €CNIM OHU OTCEKAaNCh BCe-
roa.

OTcedeHne CceKIUM MOXKHO OTKJ/IIOUNTh, BOCIIOIH30BaBIINCEH ITapaMeTpoM enable partition pruning.

11.5. CeKuMOHUpOBaHUE U UCKJIIOYEHUE NO OrpaHUu4YeHulo

HckawoueHue no o2pdHUYeHUr) — TPHUEM ONTHMM3AIMM 3alpPOCOB, MOMOOHBLIA OTCEYEHUIO0 CEKITHI.
IIpexkpae Bcero OH IPHUMEHSAETCS, KOTa CEKIMOHUPOBAHNE OCYILIECTBISIETCS C UCIOJIb30BaHUEM CTapo-
TO MeTofa HaclegoBaHUs, HO OH MOXKEeT OBITh ITOJIE3€H U [JII OPYTHUX IleJied, BKiIo4Yas AeKjlapaTUBHOE
CEeKIIMOHMPOBaHUE.

HckioueHne 110 OrpaHNYeHuIo paboTaeT BO MHOTOM TaK Ke, KaK ¥ OTCEYeHNe CEKLIUHI; OTIINYNE COCTOUT
B TOM, UTO OHO HCIIOJIb3yeT OTPAaHUYEHUsT CHECK BCeX Tabmull (IT03TOMY OHO TaK ¥ HA3bIBAETCS), TOTHA
KaK [JIsT OTCEYEeHUsI CEKITNH UCTIOMb3YIOTCS TPAHUIIBI CEKITMH, KOTOPHIE CYIECTBYIOT TONBKO B CIIy4ae fie-
KJIapaTUBHOTO CEKIIMOHUPOBaHus. EIé oqHO pa3iuyre COCTOUT B TOM, UTO MCKIIOYEHUE IO OTPaHuYe-
HUIO MPUMEHSETCS TOJIFKO BO BpeMS IIJIaHUPOBAHUS; BO BPeMS BEIIOTHEHUST CEKITUY U3 TIJIaHa yOAISIThCS
He OyAmyT.

To, 4TO UCKITIOYEHUE TI0 OTPaHUYEHHUIO HCIIOJIb3YeT OrpaHuYeHusi CHECK (BCmepmcTBUE YEro OHO pa60Ta-
eT Me[JieHHee OTCeYeHHUs CEeKIIUW), MHOTga MOXKEeT OBITH U IIpenumMyIiieCcTBOM. Ol"paHI/I‘-IeHI/IH MOT'yT OBITh
OoImpenesieHbl JaXxe OJid OeKJIaPaTUBHO CEKIMOHUPOBAHHBIX Ta6J'II/II_I, B OOIIOJIHEHME K BHYTPEHHUM I'DAHU-
1aM CeKIIUY, ¥ TOoTOa UCKITI0YeHue 110 OTr'PaHUYE€HHNIO CMO2XKeT OOIIOTHUTEJIEHO y6paTL HEeKOTOpPhkI€ CEKITUU
K3 IIJIaHa 3aIlrpoca.

ITo ymonmgauwuio mapamMeTp constraint exclusion mmeeT 3HaYeHUE HE on U HE off, @ TPOMEXKYTOUHOE (U
peKoMeHIoyeMoe) 3HaUeHUe partition, IPU KOTOPOM 3TOT IIPUEM OyIeT MPUMEHSTHCS TOJIBKO K 3aIIpo-
caMm, rae IpPeaIonoXUTEIbHO OyOyT 3ameiicTBOBAHbl TaOIUIIb, CEKIIMOHUPOBAHHLIE C MUCIOJIb30BAaHUEM
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HacemoBaHus. 3HaUeHHEe on 00sI3LIBAET IIJIAHUPOBIIIUK IIPOCMATPUBATE OIrpaHUYEeHNsI CHECK BO BCEX 3a-
IIpOCaX, mazKe B CaMBIX IIPOCTHIX, I'l€ BBIMI'PHIII OT MCKIIIOYEHKA 110 OT'PaHUYEHKWIO MaJIOBEPOATEH.

ITpuMeHs ST UCKIIOYEHUS 110 OTPaHUYEeHHI0, HEOOXOMUMO YUYUTHIBATE CEAyIoIee:

e MHckmiodeHue 1o OI'PaHHUYEHUIO IIPMMEHSAETCA TOJIBKO IIPH IIJIaHUPOBAHMWUHU 3alIPpOCa, B OTIINYHE OT OT-
CeYeHUs CEeKITUH, KOTOpPO€ MOXKET OCYLIECTBJIATECSA U IIPU BHIIIOJIHEHUHU 3alIpOCa.

* MHcknroyeHure 110 OrpaHNYeHno paboTaeT TOJIBPKO KOTAa IIPeqioKeHne WHERE B 3alIpOCe COOEPKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpuMep, cpaBHeHMEe C HEIIOCTOSHHOU (PyHK-
nyen, TakKOU Kak CURRENT_TIMESTAMP, HEIb3s ONTUMU3UPOBaTh, TaK KakK IJIAaHUPOBIIUK HE MOXKET
3HaTh, B KaKyl0 JOYEPHIOI0 TabHUIly IoNafeT 3HaueHue QYHKITUM BO BPEMS BHITIOJTHEHUS.

e OrpaHu4eHUsI CeKIIUH OOJI?KHEI OBITh ITPOCTHIMH, MHAYE IIJIAHUPOBIINK HE CMOXKET BLHIYHCIINTD, Ka-
KHe modyepHue TabJuIlEl He Hy2KHO o0pabaThiBaTh. [IJ151 CEKITMOHUPOBAHMS 110 CITMCKaM UCIIOJIb3Yi-
Te IIPOCTHIE YCIIOBUS Ha PaBEHCTBA, a OJI CEKIIMOHUPOBAHUSA I10 AHUala30HaM — HPOCTHIE IIPOBEPKHU
OUara30HOB, TOJ00HEIE TOKa3aHHBIM B IpUMepax. PEKOMEHyeTCsI CO3MaBaTh OrPaHUYEHUS CEKIINHT,
comepzKalliye TOIbKO TaKMe CPAaBHEHUS CEKLMOHUPYIOIIUX CTOIOIIOB C KOHCTAHTaMH, B KOTOPBIX HMC-
MMOIb3YIOTCS OIIEPATOPHI, MOOOepKUBatoIue B-nepeBnsi. 9T0 0OBACHSIETCSA TEM, YTO B KJTIOUE CEKITU-
OHMPOBAHUS OOIIyCKAIOTCS TOJILKO TaKHe CTOJIOIBI, KOTOPEIE MOTYT OBITH IPOMHAEKCHUPOBAHE B B-
mepese.

e [Ilpu aHanu3e OJIsg UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAHNYEHUS BCEX MOYEPHUX
TabIUIl, OTHOCSIIIUXCS K TJIaBHOM, TaK 4YTO IIPU OONBIIOM MX KOJIMYECTBE BpPeMsI IIJIaHUPOBAHUS 3a-
ITPOCOB MOXKET 3HAYUTEJIPHO YBEJIMUYUTLCS. [109TOMY yCTapeBIINYA BapuaHT CEKITMOHUPOBAHUS, OC-
HOBaHHBIN Ha HacliegoBaHuM, OymeT paboTaTh XOPOIIO, IT0OKa KOJIUYECTBO AOUEPHUX TaOIUIl He IIpe-
BBIIIIAET IPUMEPHO CTa; HE IMEITANTECh IIPUMEHSTD €T0 C THICTYaMU JOYEePHUX TaOIHII.

5.11.6. PekoMeHaauum no AeKjapaTUBHOMY CEKLLMOHUPOBAHMUIO

K CEKIIMOHHWPOBAaHHNIO TaOIUITEI cienyeT IOoAXOOUTh IIPOAYMaHHO, TaK KaK HeyoadHOe€ pellleHrue MOXKeT
OTPHULIATEJIEHO IIOBINATE Ha CKOPOCTH IIJIaHUPOBAaHHWSA M BEIIIOJIHEHUSA 3alIpOCOB.

OmHMM W3 CaMbIX BaXXKHBIX ()aKTOPOB SBIISIETCSA BEIOOP CTONIOIA MITM CTOJIOIIOB, II0 KOTOPHIM OYIOYT CEK-
IIMOHWPOBATHCS BaIllK AaHHBIE. HaCTO ONTHUMaIbHEIM OyIeT CEKIIMOHUPOBAHMUE II0 CTOJIOIY UIIH Habopy
CTOJIOIIOB, KOTOPHIE IIPAKTUYECKM BCerfa IPUCYTCTBYIOT B IPeAJIoKEeHUN WHERE B 3alpocax, obpalia-
IOIIUXCST K CEeKIIMOHUPYyeMoi Tabmuiie. IIpennoxkeHnss WHERE, COBMECTHUMbBIE C OTPAaHUUYEHUSIMU T'PDAHUIT
CEeKIIWH, MOTYT IIPUMEHSTLCS OJIs YCTPaHeHUs HeHYXKHEBIX OIS BHIIIOJHEHUS 3ampoca cekiuii. OgHakKo
Haau4due OTPaHUYEeHUH PRIMARY KEY WM UNIQUE MOXKET HOOTOJKHYTH K BHIOOPY M OPYTUX CTOJIOIIOB
B KaYeCTBe CEKIMOHUPYIOMIUX. TakKe Ipu IIJIaHUPOBAHUM CEKIIMOHUPOBAHUS CIEeOyeT ITPOOyMaTh, KaK
OynyT yoansaThCs maHHbIe. CEeKINIO IIeJTMKOM MOXKHO OTCOeOUHUTDL 0YeHb OBICTPO, IO9TOMY MOXKET UMETh
CMBICTT pa3paboTaTh CTPATErwi0 CEKIIMOHUPOBAHMUS TaK, YTOOBI MacCOBO ymalsieMble MaHHBIE OKa3bIBa-
JIUCh B OOHOM CEKIUHU.

TakXke BaKHO MPaBUIBHO BHIOPATh YHCJIO CEKIIMHM, Ha KOTOpPHIe OymeT pa3buBaTbcs Tabimuna. Ecimu mx
OymeT HemOCTaTOYHO MHOTO, WHOEKCH OCTAaHYyTCS OOJBIITMMH, HEe YIYYIIUTCSA U JIOKATbHOCTh MaHHBIX,
BCJIEZICTBHE UETO IPOIEHT IIONafaHui B KeIll OKaxKeTCsT Hu3KuM. OTHaKO0 U MIPU CIIUIITKOM OOJIBIIOM KO-
JINYECTBE CEKIINI BO3MOXKHEI IP06sieMbl. C GONILITUM KOTHYECTBOM CEKIUY YBeIUYUBAETCS BpeMs IIjia-
HUPOBAHUSA U MOTpebIeHre MaMaTH KakK IIPHU IJIaHWPOBAHUM, TaK U IIPHU BHIIOIHEHUU 3aIIPOCOB, 0 YEM
pacckasbiBaeTcs manee. BeiOupas CTpaTeruio CeKITMOHUPOBAHMS TaOMUITE, TAKXKe BaXXHO YUYUTHIBATh, Ka-
KKe U3MEeHEeHUs MOTYT ITPOU30UTH B OymyieM. HampuMep eciiu BB PeIuTe CO30aBaTh OTHENbHEIE CEK-
WU 71 KaXKI0T0 KJIMEeHTa, ¥ B JAaHHBIM MOMEHT Y BaC BCETO HECKOIBKO OOJIBIITNX KIIMEHTOB, IOAyMaiTe,
4yTo O6yIeT, eciiu Yepe3 HeCKOJIBKO JIeT ¥ Bac OyoeT MHOTO MeJIKUX KJIMeHTOB. B 9TOM ciiydyae MOXKeT ObITh
JIy4Ille IPOU3BECTH CEeKIIMOHHPOBaHUE II0 Xelly (HASH) U BEIOPATh Pa3yMHOE KOJIMUeCTBO CEKITHH, HO He
Cco3maBaTh CEKIIMHU II0 CIIHMCKY (LIST) B HageXKOe, YTO KOJIMYECTBO KJIMEHTOB He YBEIMYUTCS OO TaKOH
CTeIleHU, YTO CEeKIIHOHUPOBaHNEe TaHHBIX OKAXKeTCs HeIIPaKTUUYHBIM.

BnoxeHnHOE CEKIIMOHHWPOBaHMKE IIO3BOJIAE€T OOIIOJTHUTEJIbHO Pa3[deJINTh T€ CEKIIMH, KOTOPHhIE IIPENIIoyIo-
KHUTEJIbHO OKaXyTCsA OoJbIIIe Opyrux. Takzke MOXKHO MCIIOJIb30BaTh CEeKIIMOHHNPOBaHMeE II0 AHalla30HaM C
KJIIOYOM, COCTOSAIINM M3 HECKOJIBKUX CTOJ'I6I_[OB. Ho IIpu mo6oM u3 IIOOXO0OO0B JIETKO MOZKET IIOJIYUYUTECA
CJIUIIIKOM MHOTO CEKIIMM, TaK 4TO PEKOMEeHOYyeTCd UCIIOJIb30BAaTh UX OCMOTPHUTEJIBEHO.
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BaxHo YUYUTEIBATbE U3OEPXKKU CEKIUMOHUPOBAHKA, KOTOPEIE OTPA2KAIOTCA HA IIJIAHUPOBAHUU U BHIIIOJTHE-
HHHU 3aIIPOCOB. HJ'IaHI/IpOBH.[I/IK 3aIlIpoCoOB 0OBIYHO OOBOJIBHO HEIIJIOXO CIIPABIIsA€TCSA C uePapxXusiMHu, BKIIIO-
YalollUMU OO0 HECKOJILKUX THICSAY CEKIINU, eCII’ IIPHU BBIIIOJTHEHUU THUIIMYHBIX 34dIlIPOCOB €MY y;[aéTCH OT-
cedpb IMOYTH BCce ceKnuu. OOHAKO KOorga Imocjie OTCeYeHUs 0CTaéTcs OOJIBIITIOE KOJIHMYECTBO CEKIIUH, BO3-
PacCTaeT U BpeMs IIJIaHUPOBAHUA 3alIPOCOB, U 00BEM HOTpe6HHeMOﬁ naMsaTh. Hammuune 60IbIITIOTO KOJIH-
YecTBa CEKIIMU HexXKeJaTeJIbHO eH.Ié XU IIOTOMY, 49TO l'IOTpe6J'IeHI/Ie IIaMsATHA CePBEPOM MOXKET 3HAYUTEIIb-
HO BO3PACTAThk CO BpEMEHEM, 0COOGEeHHO KOrga MHO2KECTBO CE€aHCOB O6paIlIaIOTC$I KO MHOZXK€CTBY CEKITUH.
9To 00BACHSAETCSH TéM, 9TO B JIOKAJIbPHYIO IIaMsATbh KaXKOOro CceaHcCa, KOTOp])IfI o6pa1.uaeTcs{ K CeKIHuiIM,
OOJIZKHBI OBITH 3arpyzZkKeHhbl MeTagdHHBIE BCEX 3TUX CEKIIUH.

C Harpy3Ko#, mpucyiiei nHGOPMAIMOHHBIM XPaHUTUIIIAM, MOXKET UMETh CMBICTT CO30aBaTh OOMBIIIE CEK-
umii, ¥eMm ¢ Harpy3koi OLTP. Kak mpaBuio, B ”HGOPMAIMOHHEIX XPAaHUIUIIAX BPpeMs TIJTAaHUPOBAHUS 3a-
IIpoca BTOPOCTEIIeHHO, TaK KaK ropasfo 0ojbllle BpeMeHU TPATUTCS Ha BBHIIOJIHEHUe 3ampoca. OpHa-
KO TIpu JTI000M THTIEe HAaTrPy3KW BaXXHO MPUHUMATh MPABUJIbHBEIE PEIeHWs Ha paHHEHW CTafuu peanmns3a-
LIWHY, TaK KaK MPOLIECC TePEeCeKINOHUPOBAHU ST TaOIUI] 00TbIIOTO 00 bEMa MOXKET 0OKa3aThCs YPEe3BEIYANHO
OJIUTETHbHBIM. [[JI ONTUMHU3alWK CTPATETUU CEKIIMOHUPOBAHMS YacTO OBIBAET TOJIE3HO TPEIBAPUTENBLHO
9MYIMPOBATH 0XKMUAAEMYI0 Harpy3Ky. Ho Hu B KOeM ciiydyae HeJjib3s MojaraTh, YTO YeM OOJbIlle CeKIIUH,
TeM JIy4llle, paBHO KakK U Hao6opoT.

5.12. CTOpOHHME AaHHbIe

Postgres Pro wactuuHo peanu3syeT cnenupuraimuio SQL/MED, mo3Bonss BaM 00palllaTbCs K TaHHBIM,
HaXOMSAIINMCST CHapPyKHU, UCIIOIb3ys 00bIYHEIe SQL-3anpockl. Takue maHHBIE HAa3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME HaHHBIE HOCTYIHH B PostgreSQL yepes3 06épmky cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 9TO OMGIMOTEKA, B3aMMOIEMCTBYIONIANA C BHEITHUM UCTOYHUKOM JaHHBIX M CKPHIBAIOIIAs B Ce-
0e BHYTpeHHUE 0COOEHHOCTH TMOOKJTIOYEHUS U TTOJIy4eHUT faHHBIX. HECKOIBKO TOTOBEIX 0OEPTOK TIPEfIO-
CTaBJISAIOTCS B BUME MOAYJIeH contrib ; cM. [Ipunoxenue F. TakxKe BBl MOXKETe HAWTH APyrue 00EPTKH,
BBIITyCKaeMble KaK [IOMOTHUTEIIbHbIE TPOAYKTH. ECITM HU OOHAa U3 CYIIeCTBYOMMUX 06EPTOK Bac He yCTpa-
WBaeT, BBl MOXKETe HalUCcaTh CBOIO COOCTBEHHYIO (cM. ['1aBy 56).

YT0oO6Bl 00PATUTHCS K CTOPOHHUM [AaHHBIM, BH HOJIXKHEI CO30aTh 00BEKT CIMOPOHHULI cepeep, B KOTOPOM
HacCTpauBaeTCs HNOOKIIIOYEeHUEe K BHEITHeMY UCTOYHUKY OAHHBIX, OIPENENSiTCS IIapaMeTpPhl COOTBET-
CTByIOLIEe! OOEPTKU CTOPOHHUX HAaHHBIX. 3aTeM BBl NOJIKHEI CO3[aTh OOHY MJIM HECKOIbKO CMOPOHHUX
mab.1uuy, OTIPENeNIuB TEM CaMbIM CTPYKTYPY BHEIITHUWX HaHHbIX. CTOPOHHME TaOIUIEI MOXKHO HCIIOJTH30-
BaTh B 3allpocax Tak ke, Kak 1 00BIUYHEIe, HO UX MaHHBIE He XpaHATCS Ha cepBepe Postgres Pro. [Tpu Kax-
mom 3amnpoce Postgres Pro o6paiaeTcss K 060EPTKe CTOPOHHUX OaHHBIX, KOTOpasi, B CBOIO oUepenb, IOJIy-
4aeT JaHHBLIEe U3 BHENTHET0 MCTOYHMKA UJIU TepemaéT ux eMy (B cnydae komaun INSERT unu UPDATE).

ITpu obpallleHUY K BHEIIHUM JaHHBIM YOAJIEHHBIM UCTOYHUK MOKET IMOTPeboBaTh ayTeHTU(DUKAIIUY KITH-
eHTa. COOTBETCTBYyIOIINEe YUETHEIE TaHHBIE MOXKHO IIPEJOCTaBUTh C IIOMOIIIBI0 CONOCMABAeHUU NO/a1b30-
sameiel, TTIO3BOJIAIOIINX ONPENEeIUuTh B YaCTHOCTU MUMeHa U IIapOJid, B 3aBUCUMOCTU OT TEKYIIeld POJIx
nonb3osBarensa Postgres Pro.

HononuuTenbHy0 nHPopMaluio BH HatimeTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabnuikl — LEeHTpasbHBle 0O0BEKTH B CTPYKTYPE PESIIMOHHON 0a3bl JaHHBIX, TaK KaK OHU COIepKaT
BaIu maHHble. Ho 3TO He eAUHCTBEHHBIE 00BEKTHI, KOTOPHIE MOT'YT B HEM CyIIleCTBOBaTh. [IOMUMO HUX BEHI
MOZKeTe CO37laBaTh U UCII0JIb30BaTh 00 EKTH U APYTUX TUIIOB, TPU3BAHHLIE CHENIaTh YIIPaBJIeHUe TaHHBI-
mu a3 dekTuBHEe U yunobHee. OHU He 00CYKAIOTCS B 9TOM I'1aBe, HO MBI IIPOCTO MIePEYUCIINM HEKOTOPHIE
U3 HUX, YTOOBI BHI 3HAIU 00 UX CYLIECTBOBAHUU:

e IIpencraBneHus
e O@yHKUWU, TPOLIEAYPH ¥ OIIepPaTOPhI

e Tunel JaHHBIX U JOMEHEI
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* Tpurrepsl u mpaBuia Iepe3anucu

ITogpoGHee COOTBETCTBYIOIINME TEMBI OCBelllarTcs B HacTu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korma BB co3maéTe CI0KHBIE CTPYKTYPH 6a3 HaHHBIX, BKIIOYAKOIINEe MHOXKECTBO TaOIUIl C BHEITHUMHU
KJII0YaMU, TPEeICTaBJIEHUSIMH, TPUTTepaMu, QYHKIIUSMHY U T. I1., BBl HESTBHO CO37IaéTe CeTh 3aBUCUMOCTEM
Mexny obbekTamMu. Hampumep, Tabnulla ¢ OrpaHMYEHHEM BHEITHEro KITloYa 3aBUCHUT OT TaOIHITHI, Ha
KOTOPYIO OHa CCHIJIAeTCH.

I71s1 coxpaHeHUs IIeJIOCTHOCTH CTPYKTYPHI BCel 6a3kbl MaHHBIX, Postgres Pro He mo3BoJIseT yaanasaTh 00b-
€KTHI, OT KOTOPBIX 3aBUCAT Opyrue. Hampumep, momelTKa yamanuTh Tabnuiy products (MBI pacCMaTPHUBaIA
eé B [lompasmerne 5.4.5), OT KOTOPOM 3aBUCHUT Tabimuila orders, IPUBEOET K OIIHOKe MPUMEPHO TAaKOT0
colepKaHUI:

DROP TABLE products;

OUMBKA: yoanuTb ob6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[NIOOPOBHOCTH: orpaHHueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
oT obwvekTa "Tabnuua products"

IIOIOCKA3KA: Ong ymaleHusd 3aBUCHUMBIX OOBEKTOB HCIOONb3yHTe DROP ... CASCADE.

Coo0biieHme 06 ommOKe DaéT I0JIe3HYI0 TOICKa3Ky: eCIX Bhl He XOTUTE 3aHUMAaThCs IUKBUIalUuel 3aBuU-
CUMOCTEM II0 OTHEIbHOCTH, MOKHO BBIIIOTHUTE:

DROP TABLE products CASCADE;

¥ BCe 3aBUCHUMEBIE 0OBEKTHI, @ TaKXKe 00BbEeKTHI, 3aBUCSIINE OT HUX, OYAYT yOaJIeHb PEeKyPCHUBHO. B aToM
cnydae Tabmuila orders ocTaHeTcs, a yoaJjieHO OyIOeT TOJILKO e€ orpaHMYeHUe BHEITHETO KJlloua. Yaase-
HUe He PacCIpPOCTPAaHUTCS Ha ApPyrue oOBbeKThl, TaK KaK HU OOMH OOBEKT He 3aBUCUT OT 3TOT0 OT'PaHU-
YeHHUusd. (ECJ‘II/I BEI XOTUTE IIPOBEPUTH, YTO HpOPI30fIJIéT IIPU BBIIIOTHEHUH DROP ... CASCADE, 3allyCTUuTe
DROP 6e3 CASCADE ¥ IIpodYuTaiTe ogpOBHOCTH (DETAIL).)

IToutu Bce KoMaHAEI DROP B Postgres Pro nmogmepzXuBarT yKa3daHue CASCADE. KOHEYHO, B BO3MOXKHBIX
3aBUCHUMOCTEH 3aBUCHUT OT TUIa 00beKTa. BrI TakzKe MOoKeTe HallucaTh RESTRICT BMECTO CASCADE, YTOOEI
BKJIIOYHUTE IIOBE€JEeHHWEe 110 YMOJIYaHWIO, KOIr'ma 00BEKT MOXKHO YOAJIUTh, TOJIBKO €CJIK OT HETO HEe 3aBUCAT
HUKaKue Opyrue.

IIpumMeuyanue

CrtargapTt SQL TpebyeT IBHOTO yKa3aHUS RESTRICT ujiM CASCADE B KOMaHfe DROP. Ho aTo Tpebo-
BaHUE Ha CaMOM [eJie He BEIIONHAeTCA HU B ogHOoM CYB]I, mpu 3TOM OOHYM CHUCTEMEI II0 YMOJTYaHUIO
IIOApPa3yMeBalT RESTRICT, a Apyrue — CASCADE.

Ecnu B KoMaHOe DROP IIEPEYHCISIIOTCS HECKOIBKO 00BeKTOB, CASCADE TpeOyeTcs YKa3blBaTh, TOJIBKO KO-
r7a eCcTh 3aBUCUMOCTH BHE 3aJlaHHOM rpynmkl. Hampumep, B KoMaHme DROP TABLE tabl, tab2 IIpH Ha-
JIMYUY BHEIIHero KJII0Ya, CCHIJIAIOIIerocs Ha tabl M3 tab2, MOXKHO He YKa3hBaTh CASCADE, YTOOBI OHA
BBITIOJIHUJIACEH YCIIEIITHO.

[71 TOIb30BaTENIbCKUX PYHKUIMU UIIU IPOLEOYP, TEJI0 KOTOPHIX 3a4aH0 CTPOKOBOU KOHCTaHTOH, Postgres
Pro orcnexuBaer 3aBHCHUMOCTH, CBA3aHHBIE C BHEIIIHE BUOWNMBIMU CBOMCTBaMH Q)YHKI_II/II/I, TaKHMH KaK
THUIIBI APTYMEHTOB U pe3yJibTaTa, HO He 3aBUCHUMOCTH, KOTOPbIE€ MOT'YT OBLITH BBEISIBJIEHBI TOJIBKO IIPpU aHa-
nu3e Tena QyHKOuU. B KadyecTBe IpuMepa paCCMOTPUTE CIEOYIOUINY ClieHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);
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CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Omtucanme ¢GyHKOUHE sg3bIKa SQL MoxkHO HaWTu B Pasmene 37.5.) Postgres Pro OymeT moHMMAaTh, YTO
(byHKIUSA get_color_note 3aBUCHUT OT THIA rainbow: IPHU yHAJIEHUM TUNA OyOeT IPUHYOUTEJIPHO yhaa-
seHa QYHKIMS, TaK KakK THUII €€ apryMeHTa OKa3blBaeTcs HeompemenéHHBIM. Ho Postgres Pro e OymeTt
YYUTHIBaTh 3aBUCUMOCTh get_color_note OT TaGJUIL my_colors U He YOANUT QYHKIIUIO IPU yOaJIeHUN
tabnunel. Ho y aToro moaxopma ecTh He TOJIBKO MUHYC, HO M MJIIOC. B ciydae oTCyTCTBUS TaGJIMIILL 3Ta
dyHKIMA ocTaHeTCss pabodell B HEKOTOPOM CMEICJIE: XOTS IIPU IOIBITKE BHIIOJIHUTh €€ BO3HUKHET OG-
Ka, HO IIPY CO3[aHUU HOBOM TAOIHUIILI C TEM XKe uMeHeM (QYHKIIMS CHOBa OymeT paboTaTk.

C mpyroi CTOPOHEI, IIPHU ONpemeneHny (YHKIMK UITH ITPOLIeaypsl B CTUIe cTaHmapTa SQL eé Tesno pa30u-
paeTcsi, U BCe 3aBHCHUMOCTH, paclo3HaBaeMble CHHTAaKCUUYEeCKNM aHa/JIN3aTOPOM, COXPAHAIOTCA. TaKuM
006pa3oM, ecniu 3amucaTh IPUBENEHHYIO BHIIIE (QYHKIIUIO KaK

CREATE FUNCTION get_color_note (rainbow) RETURNS text
BEGIN ATOMIC

SELECT note FROM my_colors WHERE color = $1;
END;

, TO OymeT u3BeCTHa 3aBUCUMOCTD (DYHKIIUH OT TAaOJIHUIILI my_colors M KOMaHaa DROP eé€ o6paboTaer.
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NnaBa 6. Moandpukauma faHHbIX

B npeprimyieit rmaBe Mbel 00CyKOaiy, Kak co34aBaTh TaONUIE U OPYTUe CTPYKTYPHL OJIT XPaHEHUS OaH-
HbIX. Temeps NPUNIIIO BpeMs 3al0JIHUThL TaOIUIEl JaHHBEIMU. B 3TOM riaBe MBI paccKaxkeM, Kak noOas-
JISITh, U3MEHSTH U YOANATh JaHHBIe U3 Ta0IuI. A U3 CIeQyIoeil T1aBE BB HAKOHEI] Y3HaeTe, KaK U3BJie-
KaTh HyKHBIE BaM JaHHBIE U3 0a3bl JaHHEIX.

6.1. loObaBneHue paHHbIX

Cpa3sy 1mocie co3maHusi TaOIUIbl OHa HE COMEePKUT HUKAKUX HaHHBIX. [I03TOMYy, 4TOOB OHa OblIa MOJies-
Ha, B Heé mpexKae BCero Hy»KHO mo0aBUThL MaHHBIE. I10 CyTH maHHBIe HOOABISAIOTCS B TAOMHUIY IO OMHOMN
cTpoke. M XOTSI BHI KOHEYHO MOXKeTe MO0aBUTh B TaOJMIIy HECKOILKO CTPOK, MOGABUTh B HEE MEHBIIIe,
YyeM CTPOKY, HeBO3MOXKHO. Jlake ecjii Bbl yKa3bIBaeTe 3HAYEHUS TOJIbKO HEKOTOPHIX CTOJIOIIOB, CO30AET-
CsI TIOJTHAsI CTPOKA.

YTto06BI CO3TaTh CTPOKY, BH OymeTe mcronb3oBaTh KoMauay INSERT. B aToit KomaHAe He0OOXOOUMO yKa-
3aTh UM TaONIULE 1 3HaYeHus cToyi6oB. HanpuMmep, paccMoTpuM Tabiuily ToBapoB u3 ['1assr 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.

IToka3aHHAas BHIIIE 3aMIMCh MMEET OJMH HEJOCTAaTOK — BaM HEOOXOOMMO 3HATH ITOPSIIOK CTOJIOIOB B Tab-
nune. YTo6s n36ezKaTh 3TOT0, MOKHO IIEPEYUCIIUTD CTONOIE TBHO. Hampumep, crenyiomie 1Be KOMaH-
OBl MaOyT TOT K€ Pe3yJ/IbTaT, YTO U ITIOKa3aHHas 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)

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropas ¢opma sBisieTca pacmupenueMm Postgres Pro. OHa 3amonHseT CTONOIB ClieBa 10 YHCIy Ilepe-
OAaHHBIX 3Ha‘-IeHI/If/'I, a BCe OCTaJIbHbIE CTOJ'IGI_IBI IIPUHUMAIOT 3HAYEHU 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';

9TO0 O3BOJISAET MCIIOJIb30BaTh BCE BO3MOXKHOCTH MexXaHu3Ma 3arnpocoB SQL (cM. ['maBy 7) O BEIUHCIIE-
HUS BCTABISIEMEIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkasi, kak INSERT, Ho ropa3no adpdekTuBHee. [JomTOMTHUTENBLHO 00 YCKOpe-
HUUM MacCCOBOU 3arpy3KM JaHHBIX MOXKHO y3HaTh B Paznene 14.4.

6.2. A13MeHeHue paHHbIX

Mogudukaliius JaHHBX, YK€ COXPaHEHHEIX B BII, Ha3kIBaeTCSI U3MeHeHneM. U3MeHUTh MOXKHO BCe CTPO-
KH TaOIuIlel, U060 IIOIMHOXKECTBO BCeX CTPOK, MO0 TOJIBKO M30paHHBIe CTPOKHU. KaxkOuIi cTosber mpu
9TOM MOXKHO MU3MEHATh He3aBUCHUMO OT OPYTHUX.

[t ”3MeHeHus JaHHBIX B CYIIECTBYIOIIUX CTPOKaX UCIonb3yeTcsa KoMmauma UPDATE. E#t TpeOyeTcs cie-
oyiomiasi nHGopMalu:

1. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX 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 TaOnuIle eCTh TEPBUYHBIN KITI0Y (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIIN BHI €T0 UJIM HET), MOXKHO
OOHO3HAYHO afipeCcoBaTh OTHEJIFHEIE CTPOKHU, OIPENEIUB YCIIOBHE M0 IEPBUYHOMY KITIOUY. DTUM ITONb3Y-
I0TCSI TpaduYecKre WHCTPYMEHTH [jig paboThl ¢ 6a30¥ JaHHHBIX, JAIOIINEe BO3MOXKHOCTL PEaKTHPOBATh
OaHHBIE TI0 CTPOKAaM.

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’.

I[laBaiiTe pacCMOTPHUM 3Ty KOMaH[y moapobHee. OHa HAYMHAETCS C KII0YEBOTO CJIOBa UPDATE, 3a KOTO-
puIM uOeT uMs Tabauibl. Kak 00LIYHO, MM TaOIHITEI MOXKET OBITh 3aIllCAHO B IIOJTHOM (opMe, B ITPOTUB-
HOM Cllydyae OHa OymeT HaifeHa IO MyTH. 3aTeM HUOET KJII0YEBOEe CI0BO SET, 3a KOTOPBIM CIEAYeT UM
cTonllla, 3HAaK PaBEHCTBA U HOBOE 3HAYEHHE CTONI0Ia. ITUM 3HAUEHHUEM MOXKeT OBITh JTI000€e CKalsIpHOoe
BEIpa’KeHNe, a He TOJIbKO KOHCTaHTa. Hanmpumep, eciiu BE 3aXO0TUTE NOOHATE IIeHY BCcex ToBapoB Ha 10%,
9TO MOKHO CHe/IaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BUOHO M3 3TOTO MpPHUMepPa, BEIpaXkeHMe HOBOTO 3HAUYEHUST MOXKET CCHIJTaThCS Ha CYIIEeCTBYIOIINE 3Ha-
YeHHsI CTOJIOIIOB B CTPOKE. MBI TaKxXKe OIYCTHUJIM B HEM IIpedJioKeHne WHERE. DTO O3HAYaeT, YTO OymyT
U3MEHEHHl BCe CTPOKY B Tabnuie. Ecnu xKe 3TO IpeIokeHne MPUCYTCTBYET, U3MEHSIIOTCS TOJIBKO CTPO-
KM, KOTOpPhIE COOTBETCTBYIOT YCJIOBHIO WHERE. 3aMeTbTe, UTO XOTS 3HAaK PAaBEHCTBA B IMPEIIOKEHUUN SET
00603HavYaeT omepanuio MTPUCBanBaHusI, a TAKOH e 3HaK B IMIPEAJIOKEHUN WHERE UCTIOTb3yETCS OJIST CPaB-
HEeHWUsI, 3TO He IIPUBOOUT K HEOOHO3HAYHOCTHU. V1 KOHEYHO, B YCIIOBUM WHERE He 00s13aTeJIbHO HOJIXKHAa
OBITH IPOBEPKAa PAaBEHCTBA, a MOTYT IPUMEHSThECS U OpyTHue omepaTopsl (cM. ['maBy 9). Heob6xomumo Tomb-
KO, 4TOOHI 9TO BHIPazKeHKe BO3BPAIllajio JOTHYEeCKUN Pe3yIbTarT.

B KOMaHOe UPDATE MOZKHO M3MEHHUTH 3HAYEHHUSA CPa3y HECKOJIBKUX CTOJ'I6].IOB, IIepevdYrCiIuB UX B IIPEOJIO-
JXKeHuu SET. Hampumep:
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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 IIETBIMU CTPOKAMHU, YOAJISTh UX MOKHO TOJTBKO TI0 CTPOKaM. B mpedsiayiiem pa3gesne MBI OTMETH-
7, 4TOo B SQL HET BO3MOXKHOCTH HATIPSIMYIO afpeCOBaTh OTHAEJIbHEIE CTPOKH, TAaK YTO YAATUTh n30paHHbIe
CTPOKH MOZKHO, TOMBKO CHOPMYIMPOBAB [JI HUX MOAXOAsSIINe ycinoBus. Ho ecnu B TabGnuiie ecTh mep-
BUYHBIN KITIOY, C €T0 TTOMOIIIHI0 MOKHO OAHO3HAYHO BHIAEIUTD ONTPENEIEHHYI0 CTPOKY. ITpu 9TOM MOXKHO
TaK JKe yOaJIUuTh IPYIIEL CTPOK, COOTBETCTBYIOIIME YCIIOBUIO, MO0 Ccpa3dy BCe CTPOKYU TalJIUITHL.

g yoanmeHUs CTPOK HCIojb3yeTcss KoMaHga DELETE; eé cMHTAaKCHUC O4eHb II0OX0XK Ha CUHTAKCUC KO-
maHgsl UPDATE. HampuMep, yOaauTh BCe CTPOKHU U3 TaOIUIIEI C TOBapaMH, HMEIOUMHU 1ieHy 10, MOXKHO
TakK:

DELETE FROM products WHERE price = 10;

Ecnu BBl HanuimneTe IIPOCTO:
DELETE FROM products;

OymyT ymajeHbl Bce cTpoku Tabmuilkl! ByabTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HMHorpa ObIBaAEeT IIOJIE3HO MOIyYaTh JaHHbBIe U3 MOOUMHUITMPYEMBIX CTPOK B ITpoIlecce uxX 06paboTKu. ITO
BO3MOXKHO C HMCIIOJIb30BaHUEM IIPEOIOKEHUsT RETURNING, KOTOpPOe MOXKHO 3afaTh AJIT KOMaH[ INSERT,
UPDATE M DELETE. [IpuMeHeHKne RETURNING II03BOJISIeT 000HTHCE 63 JOIOIHUTEeILHOTO 3alIpoca K 0ase
st cbopa MaHHBIX M 9TO OCOOEHHO IIeHHO, KOTHa KaK-TO MHa4Ye TPYOHO IIOIyYUTh U3MEHEHHBIE CTPOKH
HagEeXXKHBEIM 00pa3oM.

B mpennoxkeHuu RETURNING OOMYCKAETCS TO XK€ COOEPKUMOE, YTO M B BBHIXOOHOM CIIMCKE KOMAaHIBI
SELECT (cM. Pa3gen 7.3). OHO MOKeT comepKaTh UMeHa CTOJIOIIOB 1eJIeBOM TaOMUITLl KOMAHILl MIX 3HAa-
YeHUusda BBIpa}KeHI/Iﬂ C 3TUMHU CTOJI6LIaMI/I. Takske 4yacTo IIpPUMEHAEeTCd KpaTKasa 3alliCh RETURNING *, BBI-
Ouparollias BCe CTOJIOLE! 1eJIeBOM TabIUIbl 10 HOPALKY.

B xomaHIe INSERT JaHHEIE, BEllaBaeMble B RETURNING, 00pa3yl0TCsI U3 CTPOKHU B TOM BHIEe, B KAKOM OHA
ObU1a BCcTaBjeHa. ITO He 0YEeHb I10JIe3HO IIPU IIPOCTOM Ho0aBlieHUH, TaK Kak B pe3yibTaTe OYOYT IIOJy-
4eHHI Te Xe OaHHble, YTO ObLIU IepedaHbl KiueHToM. Ho 9To MoxkeT OBITh 04eHb YOOOHO IIPK UCIIOJIb-
30BaHUM BHIUMCIIIEMBIX 3HAYEHMH N0 ymMoyauuio. Hanpumep, ecnu B Tabnuile ecTh cTonbell serial, B
KOTOPOM T'eHepUPYIOTCS VHUKaIbHEIe UOEeHTU(PUKATOPE], KOMaHAa RETURNING MOXKeT BO3BPaTUTh UAEH-
TU(PUKATOP, Ha3HAUYEHHLIN HOBOM CTPOKeE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpe,t[nox&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 *;

Ecnu gns neneBoi TaGnIUIEl 3aalbl TPUTrTepk! (cM. I'maBy 38), B RETURNING BHIHAIOTCS [MaHHBIE U3 CTPO-
KM, U3BMEHEHHOU Tpurrepamu. Takum o6pa3oM, RETURNING 4aCTO IPUMEHSETCS U OJIs TOTO, YTOORI IIpo-
BEPUTH COIEPIKUMOE CTOJIOIIOB, U3MEHSIEMBIX TPUTTEPAMH.
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naBa 7. 3anpochl

B IPpenelayIInX I''iaBaX PaCCKa3kIBAJIOCh, KdK CO3OAaTh TaGJ'II/II_ILI, KakK 3allOJTHUTh UX NaHHBIMHU U KaK H3-
MEHHUTH 3THU ONAaHHEIE. Tenepb MEI HaKOHEI] 06CYJ:[I/IM, KaK IIOJIYYUTh JaHHEIE U3 0a3bl OaHHBIX.

7.1. O630p

ITporecc M KOMaHOa MOMyYEeHUsT OAaHHBIX M3 0a3bl JaHHBIX Ha3bIBaeTCs 3anpocoM. B SQL 3ampock
hopMynIUPYIOTCS C MOMOIIBIO KOMAHAE SELECT. B 0011eM Bume KoMaHma SELECT 3alIMCHIBAETCS TaK:

[WITH s3anpocel_with] SELECT cnucokx_Bri6bopku FROM TabiHuHOE BHPAXEHHE
[onpengeneHHe_COPTHPOBKH]

B cnepyromux pa3genax nogpoOHO OMUCHBAIOTCS CIIMCOK BEIOOPKYU, TabIMYHOE BEIpaXkKeHMe U oIlpeenie-
HUE COPTUPOBKU. 3aIIPOCH WITH ABASIOTCS paclIMpeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT paccmMoT-
DPEHEHI B IIOCJIEAHIOI0 OYepenb.

ITpocTo# 3ampoC BHITIIAOUT TaK:
SELECT * FROM tablel;

Ecnu npenmnosioXkuTh, 4To B 6a3e maHHBIX eCThb Tabnuia tablel, 9Ta KOMaHIa IOJIYYUT BCE CTPOKU C
COTIEPKUMEBIM BCEX CTOJIOLOB U3 tablel. (MeTon BEIAuM pe3yjibTaTa OMpPEmeNseT KINEeHTCKOe MPUJIo-
xenue. Hanpumep, nmporpamma psql BeiBemeT Ha 9kpaHe ASCII-tabnuily, XOTSI KITUEHTCKUE OUOITMOTEKHN
TTO3BOJISIOT U3BJIEKATh OTHOEJIbHEIE 3HAUEHHUS U3 Pe3yabTaTa 3ampoca.) 34ech CIUCOK BEIOOPKY 3aaH Kak
*, 9TO O3HAYAaeT, YTO 3allPOC AOJIKEH BEPHYTh BCE CTOJIOIE TaOIMYHOT O BEIpakeHus. B crircke BEIGOPKH
MOZKHO TaKXKe yKa3aTh IOOMHOXKECTBO JOCTYIIHEIX CTOJIOOB HUJIM COCTABUTh BEIPAXKEHUS C 9TUMU CTOJIO-
namu. Hanpumep, eciiu B tablel €CTh CTOJIOIH a, b ¥ ¢ (M BO3MOXKHO, IPYTrHe), BBl MOXKETE BHITIOJTHUTH
CIIEeOYIOUIUM 3aIpoc:

SELECT a, b + ¢ FROM tablel;

(B IPeamONI0KEHUY, YTO CTOJIOIE b M ¢ UMEIOT YHCJIOBOM THM HMaHHEBIX). [lompoOHee 3TO omucaHo B Pas-
mene 7.3.

FROM tablel — 3TO HpOCTefIIHHfI THUII TaOIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPDOCTO YUTAETCA OOHaA Tab-
JINIIA. Boo6me TaOIUYHBIEe BEIPpAXKEHUA MOT'YT OBITH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BhBIX TaﬁHI/II_I, CO-
eIUHEeHUN u II1043aIrpoCoB. A MOIXKHO U BOBCE OIIYCTUTH TabGIuYHOe BEIPpAKE€HHWEe U UCIIOJIb30BaTh KOMaHOY
SELECT KaK KaJIbKYJIsATOD:

SELECT 3 * 4;

B aToM MozkeT OBITH OOJIBIIIE CMEBICTIA, KOTTIAa BEIPA’KEHUS B CIIMCKE BEIOOPKK BO3BpAIllal0T MEHSIOIINECS
pe3ynbTaThl. HanpuMep, MOKHO BEI3BaTh QYHKIIMIO TakK:

SELECT random() ;

7.2. TaOnnyHbIe Bblpa>keHUs

TabauyHoe 8blpajceHue BEIYUCISIET TabauIly. ITO BRIpaXKeHUe CONEPKUT IPeayIoKeHne FROM, 3a KOTO-
PBIM MOTYT CJIETOBATh MPEOJIOKEHUsI WHERE, GROUP BY M HAVING. TpuBHasbHbIe TaOTUYHBEIE BHIPAKEHUS
IIPOCTO CCHITAIOTCS Ha (pu3nyeckyio TabIuily, eé Ha3bIBaloT TakxkKe 6a30BoM, HO B 60j1e€e CII0KHBIX BhIpa-
KEHUSIX TaKue TabJIUIBI MOXKHO MPeoOpPa30BEBATh U KOMOMHUPOBATH CAMBIMU Pa3HBIMU CITOCOOAMH.

Heo6s13aTenbHbIe IPEOIOKEHUST WHERE, GROUP BY M HAVING B TaOJIMYHOM BBIPAXKEHHUH OIPENENsIOT II0-
CIegoBaTeJIbHOCTL ITpeo0pa30BaHui, OCYIIECTBIIIEMEIX C JAaHHBIMU TaOJIHIILI, ITIOTYYEHHON B ITPEeOJIokKe-
HUM FROM. B pe3ynbTaTe 9TuX mpeoOpa30BaHuii oOpa3yeTcss BUPTyaabHas TabJuila, CTPOKH KOTOPOH Iie-
pemaTCs CIUCKY BEIOOPKH, BEIYUCIISIIONEMY BHIXOOHBIE CTPOKH 3aIrpoca.

7.2.1. Npepno>xxeHune FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOIMYHOM CCBIIKON MOXKET OBITh UM TaOIUIIEl (BO3MOXKHO, C MMEHEM CXEeMHbI), ITPOU3BOHAasA Tab-
JIMIa, HallpuMep II0A3allpoc, coenuHenne TabIuI] UIIH CII0XKHas KOMOMHAIMS 9TUX BapHaHTOB. Eciiu B
MIPEIIOKEeHUN FROM IIEPEUYUCIITIOTCS HECKOJILKO CCBUIOK, IJIS HUX IIPHUMEHSIEeTCS MepeKpPECTHOe COoemu-
HeHue (TO eCTh JeKapTOBO IIPOMU3BeeHHe UX CTPOK; CM. HuxkKe). CIIMCOK FROM ITpeobpa3yeTcs B IIPpOMe-
KYTOYHYIO BUPTyalIbHYI0 TabIHIy, KOTOpas MOXKeT IIPOUTH Yyepe3 IIpeoOdpa30BaHus WHERE, GROUP BY M
HAVING, U B UTOTre OoIpeneinT peSYJIbTaT TaGHI/I‘IHOFO BEIPDa2KEHU .

Korpa B Ta6mnyHOM CChIIKE YKa3bIBaeTCs TabIuIla, SBISIONIasCs POOUTETbCKOM B MepapXuu HacaenoBa-
HUS, B pe3ynbTaTe OyAyT MOTy4YeHBl CTPOKM HE TOJBKO 3TOM TabGIUIILI, HO U BCEX €€ MOYepHUX TabIuIl.
YT0o6BI BEIOPATh CTPOKHU TOJIBKO OOHOM POAUTENBCKOM TabIMIIL, TIEpe €€ UMeHeM HYKHO T00aBUTH KITIO-
YyeBOe CJIOBO ONLY. YUTHUTeE, UTO IPU 3TOM OyOyT MOJIy4eHBI TOJILKO CTOJIONLI yKa3aHHON TabJIUILI — [0-
TIOJIHUTEJIbHBIE CTOIOLEI JOYepHUX TabJIull He ITonangyT B pe3yJbTar.

Ecnu ke BH He no6aBn5{eTe ONLY mmepen UMeHeM Ta6J'[I/ILIbI, BBEI MO2KeTe OOoIInCaTh IIOCJIe HEero *, TeEM Ca-
MEBIM YKa3adB, 9YTO OOJI2KHEIL 06pa6aTBIBaTBCH 1 BCE€ ONO4YEepHuUue TaGJ’II/ILIbI. HpaKTI/I‘-IeCKI/IX IIPUYXH HCIIOJIb-
30BaTh 3TOT CUHTAKCHUC OOMbINle HET, TaK KaK IOUCK B OO4YEepHUX Ta6n1/1uax Tellepb MPOU3BOOUTCHA IIO
YMOJI9YaHHUIO. OpHaKo 3Ta 3anucCh IIogoepzXKMBaeTCd OJidi COBMECTHMOCTHU 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 TabIUIy 00pa3yioT BCe BO3MOXKHEIE COUETAHMsI CTPOK U3 T1 U T2 (T. e. UX JIeKapTo-
BO mpou3BeIeHre), a Habop e€ cTonb1oB 00beOuHAET B cebe CTONOIE T1 CO CIEOYIOINMU 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMmeyanue

IMTocnenHsis 3alKUCh He MOJTHOCTHIO SKBUBAJIEHTHA ITEPBLHIM HIPHU YKa3laHuM 6ojee 4eM OByX Tal-
JIWI, TaK KaK JOIN CBSI3bIBAaeT TAOIWIIHI CHJIbHee, ueM 3amsdTas. Hampumep, FROM TI1 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 moruuecxoe_ BhlpaXeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 USING ( CHHCOK CTOJIBLOB
COEOHHEHHST )

T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Ycaosue coeduHeHus ykKa3bIBaeTCsAd B MPENJIOKEHUN ON MM USING, MO0 HEIBHO 3aJaéTCs KITI0Ye-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpEfesseT, KaKie CTPOKU ABYX MCXOOHBIX TaOJIMI CUUTAIOTCS
«COOTBETCTBYIOIIMMU» OPYT OAPYTY (3TO MOAPOOHO PacCMaTPUBAETCS HUXKE).

Bo3MoKHBIE TUITEI COEOUHEHUM C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IOnst kaxkpo#t ctpoku R1 m3 T1 B pe3ynbTupylomed Tabnule COOEpPXKUTCA CTPOKa OIS KaXKAou
CTPOKH B T2, yIOBIETBOPSAIIIEHN YCIOBUIO coenuHerus ¢ R1.

LEFT OUTER JOIN

Cuauasa BHIIONHsIEeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCTO 3Ha4YeHUH
ctonbioB T2 BctaBnsiorcss NULL. TakuMm obpa3oM, B pe3ynbTUPYIOIed Tabmuile Bcerma OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BHITONHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT DOOABISIOT-
Ccs1 BCe CTpokKU U3 T2, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T1, a BMecTo 3Ha4YeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pe3ynbTUPYyIOLIel Tabmuile Bcerna OygeT MUHUMYM OOHA CTPOKA i KaXKOou CTPOKU u3 T2.

FULL OUTER JOIN

CHayaJia BHIIOJTHSIETCS BHYTPEHHEE COefUHEHNE. 3aTEM B Pe3yJIbTaT H0OaBIISIIOTCS BCE CTPOKU U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMECTO 3HaYeHuU cTo010B T2 BCTaBIIs-
torcsa NULL. Y HakOHel, B pe3yabTaT BKIIOYaITCI BCe CTPOKM U3 T2, KOTOPEIM HE COOTBETCTBYIOT
HUKakue CTPokKu B T1, a BMecTo 3Ha4deHu# ctosbioB T1 BcraBmsiorcss NULL.

IIpennoxkeHue ON onpenenseT Haubonee 0611yi0 ¢GOpMy YCIOBUS COEIUHEHUS: B HEM yKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIA, MOAOOHEIE TEeM, YTO MCIOMb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OPYTY, ECJIX BEIpakKeHue ON BO3BpAIlAeT [Jjisd HUX true.

USING — 3TO COKpAaIlléHHas 3alliCh yCIJIOBUS, II0JIe3Has B CUTyallul, KoTrha ¢ 00eruX CTOPOH coenuHe-
HUS CTOJIOIEI UMEIOT OOUHAKOBEIE UMeHa. OHa IPUHUMAET CIIMCOK OOIIUX UMEH CTOIOIIOB Yepes 3a-
nATYI0 ¥ GOPMUPYET YCIIOBUE COeIUHEHUS C paBeHCTBOM 3TUX cTonOnoB. Hanpumep, 3anuce coenu-
HEeHUS T1 U T2 C USING (a, b) popMupyeT ycioBue ON Tl.a = T2.a AND Tl1.b = T2.b.

Bonee Toro, mpu BEIBOOe JOIN USING MCKIIOYAIOTCS M3OBITOYHEIE CTOJIOIEI: 00a COIMIOCTaBIEHHEIX
cTosib11a BEIBOOHUTHL HE HYXKHO, TaK KaK OHU COIepzKaT OJMHAKOBBIE 3HaYeHWsd. Torma Kak JOIN ON
BEILAET BCe CTOJIONEI U3 T1, a 3@ HUMHU BCE CTOJIOLEBI U3 T2, JOIN USING BBHIBOOUT OOUH CTOJIOEIl MJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHU BCE OCTaBIIMECs CTONOLBI M3 T1 M, HAKOHEIl, BCe
OCTaBIIIHECS CTOJIOLEI T2.

HaxkoHer, NATURAL — coOKpalnéHHas ¢opma USING: oHa o6pa3yeT CIUCOK USING U3 BCEX UMEH CTOJIO-
LIOB, CYIIIECTBYIOIINX B 00eMX BXOOHBIX Tabnuiiax. Kak u ¢ USING, 9TH CTONOIIB OKAa3bIBAIOTCST B BBIXO-
HOU TabuIle B eQUHCTBEHHOM 3K3eMIIsape. Eciiu cTon6110B ¢ OMMHAKOBHIMY MMEHAaMU He HaXOOUTCH,
NATURAL JOIN AeHCTBYeT KakK JOIN ... ON TRUE ¥ BHIHAET OeKapTOBO IIPOU3BENEHUE CTPOK.

IIpuMmeyanue

HpeJIJ'IO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€PEeYUCIJIEHHBIE CTONOILI. NATURAL CUMTAETCs Oojee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M M3MEHEHHU CXEMEI B OMHOM HIIH OPpyromMm OTHOIIEHHWH, KOTrga II0-
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SABIIAIOTCA CTOJ'I6I_U:>I C COBIIQaIOIIIMMMU MMEHAMHU, IIPU COEOUHEHUN 6YJZ[YT CBA3BIBATECA U 3THU
HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 1 yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 |1 b \ 3 | yyy
2 1 b \ 5 | zzz
3 ] c \ 1 | xxx
3 1 c \ 3 | yyy
3 ] c \ 5 | zzz
(9 rows)

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e S
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
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2 1 Db \
3 |1 ¢ 3
(3 rows)

YYyy

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num name value
_____ +______ —_——— e —
1 a | xxxX
2 1 b \
3 c | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num name num | value
————— e e
1 a \ 1 ] xxx
3] c \ 31 yyy
\ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

YcnoBue coequHEHUS B IIPEenJyIoOZKEeHUN ON MOXEeT TaK¥XKe COOepzKaThb BEIPAXKEHNSs, He CBsS3aHHLBIE HEIIO-
CPpenCTBEHHO C COeguHEeHueM. IDTO MOXKET OBITh ITOJIE3HO B HEKOTOPHIX 3alIpOCaX, HO He CliegyeT UCIIOJIb-

30BaTh 3TO HEOOAYMaHHO. PacCMOTpHUTE CIEAyIOMMI 3apoc:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
11 a \ 1 | xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';

name num value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
COeIHMHEHHs, Torga KaK orpaHu4YeHune B WHERE — nocJe. 9TO He UMeeT 3HaYeHUsd IIPXU BHYTPEHHHUX CO-

€IMHEeHHNAX, HO BaXKHO IIPU BHEIITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KrmioueBoe crioBo AS siBasieTCS He00s13aTeIbHBIM. BMECTO ncesnomum 30€Ch MOXKET OBITh JTFOO0U UOEHTHU-
¢duxkaTop.

TTceBOOHMMEI YaCTO IPUMEHSAIOTCS OJIsI Ha3HAYEeHUsI KOPOTKUX HIeHTU(PHUKATOPOB MINHHEIM UMeHaM Tab-
JIUII C TIeJTbI0 YIYYIIEeHUST YUTAaeMOCTH 3alTpocoB. Hampumep:

SELECT * FROM "oueHb_pnnuHHoe_uMdg_Tadbnuuepl" s JOIN "mpyroe_nnuHHoe_uMmda" a ON s.id =
a.num;

HCGBHOHI/IM CTaHOBHUTCA HOBBEIM UMEHEM TaGJ'II/II_I]:I B paMKaX TeKylIero 3alpoca, T. €. II0CJIe Ha3Ha4YeHUud
IICeBOOHUMA KCIIOJIb30BaTh NCXOAHOE UMs TaONIHILI B IPYTrOM MecCTe 3alpoca Helb3sl. TakuM oOpa3oM,
CIefyIoIIUN 3alIpoC HEOOIIyCTUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HEeIpPaBHUIbLHO

XO0TsI B OCHOBHOM IICEBOOHMMEI UCTIOJIL3YIOTCS OIS yIoOCcTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTa Tabiuiia
CoemUuHSIETCS caMa C co0oi, HampuMep:

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

Kpowme Toro, mceBOOHUMEL 00513aTENBHO HY?KHO Ha3HadaTh nmoa3anpocaM (cMm. [Tompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTHU OIpeNesieHus ICeBIOHUMOB MOXKHO MCIIOIb30BaTh CKOOKH. B cremyroiem
IIpUMepe MEePBLIA OIlepaTop Ha3HAaYaeT IICEBNOHUM b BTOPOMY 9K3eMILISIPY my_table, a BTOPOM OIIepaTop
Ha3HAYaeT IICEeBIOHUM Pe3yJIbTAaTy COeINHEeHMS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaM, HO U eé
CTOJIOIIaM:

FROM rabnuumadg cceuika [AS]) ncesgmomuMm ( cronbernl [, cronben2 [, ...]11 )

Ecnu 1iceBOIOHUMOB CTOIOIIOB OKa3bkIBAETCSI MEHBIIE, YeM (baKTI/I‘-IeCKI/I cTOnO10B B Tabnulle, OCTaJIbHLIE
CTOJIOIIBI COXPAaHAKT CBOU UCXOOHBIE NMEHA. DTa 3amuch 0COOEHHO MOoJIe3Ha OJIs 3aMKHYTHIX COeIVHEeHU!
HJIN I10O3aIIPOCOB.

Korpa niceBmoHuM npuMeHseTCs K Pe3yabTaTy JOIN, OH CKPhIBAaeT OPUTMHAIbHEIE UMeHa Ta0Jull BHYTPU
JOIN. Hanmpumep, 3T0 monyctuMseili SQL-3amnpoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OIIMOOYHEIM, TaK KaK IICEeBIOHUM TabIUIILl a He BUIEH CHApPY KU OIlpeieIeHus IICeBIOHUMa C.

7.2.1.3. NMoa3anpochkl

[Tog3amnpock!, obpa3yomue TabIuLbl, SOIKHBL 3aK/II0YaThCs B CKOOKU U UM 00653ameibHO OOJIKHEI Ha-
3Ha4aThCs IICEBOOHUMEI (Kak onucaHo B [logpaspgerne 7.2.1.2). Hanpumep:

FROM (SELECT * FROM tablel) AS nCeBIOHHUM

OTOT IpUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncespouum. bOJIee HHTEPECHBIE CUTYalliu, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHHWIO, BOSHUKAIOT, KOIrga B IIOO3allpOCe MCIIOJNIb3YIOTCA arperupylo-
mye QyHKINYU UM TPYIIUPOBKaA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

TabnuuHble GYHKIUKA — 9TO (GYHKIMU, BEIAAIOIIHE Hab0p CTPOK, comepKaIiux Ju00 6a30Bbe TUIH JaH-
HBIX (CKaJISPHBIX TUIIOB), TMOO COCTaBHEIE TUIH (TabmuyHbIe CTPOKY). OHM IIPUMEHSIIOTCS B 3aIlTpocax Kak
TaOIHUIIEI, TPEICTABIeHUSI UITH IIOA3aNPOCH! B IPEeIoKeHUH FROM. CTONIOITE, BO3BpallléHHbIEe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BKIIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK e, KaK CTOJIOIEI TaOIIHII,
TIpeNCTaBJIEHUH UJIM TOA3alIPOCOB.

TabnruHble GYHKIIUY MOXKHO TakKkKe CKOMOMHHUPOBATh, UCIIONIb3YS 3allUCh ROWS FROM. Pe3ynbTaTh GYyHK-
i OyoyT BO3BPAIEHH B ITapajie/IbHBIX CTONI0IIaX; YUCIJIO CTPOK B 3TOM CJIydae OymeT HauOOJIbIINM U3
pe3yabTaTOB BCEX PYHKIIUHM, a Pe3yIbTaThl GYHKIIUM C MEHBIINM KOJIMYECTBOM CTPOK OYOYT HOIIOTHEHEI
3HaueHusMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBmOHUMEI CTOMOIIOB HEe YKa3aHHbl, TO A QYHKINMY, BO3BpAIaoie 6a30BhM TUT JaHHBIX, UMe-
HeM cTonbma 6ymeT uMsa GyHKuu. s GyHKINNA, BO3BPAIIAIOIINX COCTABHON THUII, UME€HAa Pe3yIbTUPY-
IOIIUX CTOMOIIOB OTIPENENSTIOTCS MHOAUBUAYATbHBIMU aTpuOyTaMu TUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabopHI CTONIOLOB TIPU PA3HBIX BapuaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (QYHKIINIO, HE UMEIO-
LIYI0 BEIXOOHBIX MapaMeTpoB (OUT) ¥ BO3BPAWIAOITYIO IICEBOOTUII record. Mcmomb3ys Takyoo QyHKIUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxKe 0o0aBUTh B IPEeNJIOKEeHUN FROM; UMeHa B OIIPeleIeHUIX CTONIOII0B CIyKaT nceBgoHuMaMu. C ROWS
FROM () CIIMCOK ompenpeneHus_croabros MOKHO HOOABUTD K KaXKI0W QYHKIIUH OTOEILHO, 1100 B CiIydae C
omHOY QYHKIMEHN U 6e3 MPemIOKeHust WITH ORDINALITY, CIIMCOK ompenenerud_CTon6gos MOXKHO 3alld-
caTh BMECTO COMCKa C IICeBOOHMMAaMH CTOJIOIIOB IIOCIIE ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca ioboro tuma. B atom ciydae paktuye-
cku¥ Habop cToJ6110B (GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3Haja, HaopuMep, KakK mpeo6pa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HUCIIOJIb3YyeETCs HeHOCpeHCTBeHHO.ITpeﬂJKDKeHHe(DRDER BY ynnopsAgo4YuBaeT 3Ha4de-
HHUA IIEepPBOTO CTOJ'IGI_[a KaK IIeJIOYHCJIEHHELIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMy B IPEOIOXeHW FROM MOXKHO J00aBUTh KITIOUEBOE CJIOBO LATERAL. OTO HO3BOJIUT
CCHIJIaThCSI B HUX Ha CTOJOIIB TPEIIECTBYIOIINX 3JIEMEHTOB CIUCKa FROM. (Be3 LATERAL KaX[ObI¥ Moa3a-
TIPOC BHITIOTHSIETCS HE3aBUCHUMO U IT09TOMY He MOXKeT oOpalllaThCs K OPYTUM dJ1eMeHTaM FROM.)

Hepen TabGIMYHBIMU Q)YHKHI/IHMI/I B IIpeJjIoZKeHHH FROM TaKXXe MOZKHO yKa3aThb LATERAL, HO OJIsI HUX 3TO
KJII0UEeBO€e CJIOBO Heo0s13aTENbHO; B aprymeHTax (I)YHKHHfI B m060M ClIy4ae MOXKHO OﬁpaH.IaTBCH K CTOJO-
IIaM B IIPEOBIOYITNUX 3JIeMeHTaX FROM.
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7

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
vertices (polygon) Bo3BpamjaeT Habop BEPUIMH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuuel polygons MOXKHO IIOJIy4YUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vi,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

OTOT 3aIIpoCc MOXKHO 3alucaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

unu nepedopmMynIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMepe KITI0YeBoe
CIIOBO LATERAL He TpeOyeTcsi, HO Mbl JOOABUIHN €r0 IOJIs SCHOCTH.)

Oco0eHHO II0/Ie3HO OLIBAET MCIIOJIL30BATh LEFT JOIN C HMOO3alpoCcOM LATERAL, YTOOBI HCXOOHBIE CTPO-
KM OKa3bIBAJIMCh B PEe3ynbTaTe, Jaxke eclid MOO3ampoc LATERAL He BO3BpallaeT CTPOK. Hampumep, ec-
i GYHKIMS get_product_names () BBIIAET Ha3BaHMS IPOOYKTOB, BHITYIIIEHHEIX OIIPEeOeIEHHBIM IPOU3-
BOOUTEJIEM, HO O ITPOOYKIIMH HEKOTOPBIX IIPOM3BOAUTENIeH nHOOPMAIIMK HET, MBI MOXKEM HaWTH, KaKuX
MUMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

HpeJIJIO}KeHI/Ie WHERE 3aIIUChIBAETCHd TakK:

WHERE ycrnoBHe orpaHHuYeHHdI

'€ yCclIOBHE_Or'PaHHUYEHHT — noboe BEIPDA2KEHHWE SHAYEHUA (CM. Pazpmen 42), BEIJAIOIIEE PEe3yJIbTaT TUIla

boolean.

ITocme 06pabGoOTKM TMPEnJIOKEeHUsT FROM KaXK[aasi CTPOKa MOMyYEeHHON BUPTYAJIbHOM TaOGIUIBI TPOXOOUT
IIPOBEPKY II0 YCJIOBHIO OrpaHuYeHusi. Eciu pe3ynbTaT yCIOBUS PaBeH true, aTa CTPOKa OCTAETCS B BhI-
xonHOM Tabnulle, a uHade (ecnu pe3ynsraT paBeH false unu NULL) orGpackiBaeTcsa. B ycnoBuu orpaHu-
YeHUs, KaK IIPaBUJIO0, 3aAeHCTBYETCSI MUHUMYM OOUH CTOI0e1 U3 TaOIULIbI, TTOTyYEeHHON Ha BEIXOME FROM.
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XoTst CTPOTO TOBOPSI, 3TO HE TPeOyeTCs, HO B IIPOTUBHOM ClIydae IIpemJiokeHne WHERE OymeT 6eccMbIC-

JIEHHBIM.

IIpuMmeyanue

YcrnoBue o7t BHYTPEHHET 0 COeINHEeHNI MOKHO 3all1CcaTh Kak B IPEeI0KEeHUN WHERE, TaK U B IIpe-
JI0KeHuu JOIN. Hampumep, 9TO BEIpaXkeHUeE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXxe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPeOIOKEHUST
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHuA COBMeCTUMOCTH ¢ apyrumu CYB]l, X0Ts OH U onicaH
B ctaHgapTe SQL. Ho gng BHEIIHUX COeIWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBaATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIHUX COeOIUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHHM MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥kKe

YOaQlldTh UX U3 KOHEYHOI'0O pe3yJibTaTa.

HeckonbKo TpUMEPOB 3aITPOCOB C WHERE:

SELECT FROM fdt WHERE cl > 5

SELECT FROM fdt WHERE cl IN (1, 2, 3)

SELECT FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)

SELECT FROM fdt WHERE cl BETWEEN (SELECT c¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100
SELECT FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHEe TAOJIHUIILI, MOPOXKIEHHON B HPEII0XKeHUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, HCKJTIOUAIOTCS U3 fdt. OOpaTuTe BHUMaHNe, KaK B KaUeCTBe BhHIPAXKEHUIN 3HAYEHUS HC-
TIONBb3YIOTCS CKaJIIpHBIe MOO3ampochl. Kak u jo0ble Apyrue 3ampochHl, IMOA3allpoCkl MOTYT COOepKaTh
CIOXKHBIE TaOJIMYHBIE BRIPaKEeHUsI. 3aMeTbTe TaKzKe, YTO fdt MCIIOIb3yeTCs B mom3ampocax. [lomomHe-
HUEe UMEHU cl B BUJE fdt.cl HEOOXOOMMO TOJIFKO, €CITH B MOPOXAEHHON TabmUIle B IOO3aMIPOCe TaKXKe
OKa3kbIBaeTcs cTonber c1. [ToTHOe uMs IPUOAET SCHOCTD Aazke TaM, rae 6e3 Hero MOXKHO 000U THCE. DTOT
IpUMeED MOKa3kIBaeT, KakK 0671acTh MMEHOBAHUS CTOJIOIIOB BHEITHETO 3aITPOCa PACIPOCTPAHIETCS Ha BCe
BJIO2KEHHBIE B HET'0 BHYTPEHHHUE 3aIlPOCHL.

7.2.3. Npepno>XeHnsa GROUP BY M HAVING

CTpOKY MOPOKOEHHOM BXOOHOM TaONMHUIIE, IpoIlenlue GUIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IIBI0 IPEOJIOKEHUs GROUP BY, a 3aTe€M OCTaBUTh B Pe3yIbTaTe TOJIBKO HYXKHEBIE IPYIIEl CTPOK, UCIOJIb-
3y4 npenjoXeHne HAVING.

SELECT cnuCcOX_BbIOOPKH

FROM
[WHERE

-]

GROUP BY rpynnupypomui_cronbery [, rpynonupyomui _cronben] ...

IMpemmoxkeHne GROUP BY I'PYIIHUPYET CTPOKU TAOMUIH, 00BeOUHSS UX B OOHY T'PYIITY IIPHU COBHAOeHUUN
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIaxX. [IopsmoK, B KOTOPOM yKa3aHHbl CTOJIOIE, He UMeeT 3Haue-
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Hus. B pe3ynbrate HAGOPH CTPOK C OOMHAKOBLHIMYM 3HAYEHUSIMM ITPeo0pa3yioTCs B OTHENIbHEIE CTPOKHY,
IIPeACTaBIISAIONINE BCE CTPOKHU IPYIIIEL. DTO MOXKET OBITH ITOJIE3HO IS YCTPAHEHUS N30BITOYHOCTH BEIXOI-
HBIX JAHHBIX U/UJIH OJIs1 BEIYUCJIEHUS arperaTHeIX GyHKUWM, TPUMEHEHHEBIX K 3TUM rpynnam. Hanpumep:

=> SELECT * FROM testl;

x |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM Hamucath SELECT * FROM testl GROUP BY x, Tak Kak [Jisg CTOJOIa
vy HET €IMHOT0 3HAaYeHUsI, CBSI3aHHOI'0 C KaXaoH rpymnmnoi. OgHako CTOJIOIL, 10 KOTOPHIM BHITIOJTHSETCS
TPYIINUPOBKA, MOXKHO MCIIO/Ib30BATh B CIHMCKE BHIOOPKM, TaK KaK OHU MMEIOT eQUHCTBEHHOE 3HauYeHUue
B KaXXOOU rpymnle.

Boob1ie ToBOps, B IPyNIUPOBaHHOMN Tabuie CTONIOIB, He BKJIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
WCIIONIb30BaTh TONNIBKO B arperaTHLIX BhHIpaXKeHuIX. [IpuMep TaKOoro arperaTHOTo BEIpaxKeHUs:

=> SELECT x, sum(y) FROM testl GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)

3mech sum — arperaTHas GYHKIINS, BEIUNCISIONIAsT eINHCTBEeHHOEe 3HaUeHUe [Jis1 Bceil rpynnkl. [Togpob-
HYI0 UTHQOPMAIHUIO O CYIIECTBYIOUINX arperaTHEIX QYHKIIMIX MOKHO HauTH B Pa3pgerne 9.21.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEHUH
CTOJIOIIOB. DTOT Ke PEe3yIbTaT MOXKHO ITOIYYUTh C IIOMOIIBI0 IPeAJIoXKeHus DISTINCT (cMm. IToma-
paspgen 7.3.3).

BarnsiHuTe Ha CHedyIONIUi IpUMep: B HEM BRIYKUCIISIETCS 00Iasi CyMMa HpPofazx M0 KaxkaoMy ITPOOYKTY
(a He ob1mIass cyMMa o BCEM MPOOYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B aTom mpumMepe cTonb1El product_id, p.name ¥ p.price OOJIXKHBLI IPUCYTCTBOBATh B CIIMCKE GROUP BY,
TaK KaK OHU UCIIOJNIL3YIOTCS B CIIMCKe BEIOOPKHU. CTONOEI s . units MOXKET OTCYTCTBOBATh B CIIUCKE GROUP
BY, TaK KakK OH MCIIOJTb3YeTCs TOJIFKO B arperaTHOM BHIPaKEHUH (sum (. . .) ), BHIYUCIIAIONIEM CyMMY IIPO-
max. [ KaXX[oro IPoAyKTa 3TOT 3aIlIpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM IO BCEM IIpOofakam
OaHHOTO MTPOAYKTA.
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Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMmepe 610 6B TOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUE U IleHa IIPO-
OYKTa PYHKUUOHA/NbHO 3a8UCsm OT KoAa IMIPOOYKTa ¥ MOXKHO OJHO3HAYHO ONpPENeuTh, KaKoe Ha3BaHue
U IIeHy BO3BpallaTh AJi KaKXOOoM rpynsl o ID.

B cranpmapre SQL GROUP BY MOXKET I'PYIIIUPOBATEH TOJIBKO IO CTONIOIaM MCXOOHOM TabIUITE, HO PacCIIu-
penue Postgres Pro 1mo3BosnsieT UCI0OIb30BaTh B GROUP BY CTOJOIIBI U3 CITMCKA BHIOOPKU. TakkKe BO3MOXK-
Ha I'PyHOIIMPOBKA II0 BEHIPAXKEHUSIM, a He IIPOCTO UMeHaM CTOJIOIIOB.

Ecnu tabnuiia Obljla CTPYIIXPOBAHA C IOMOIIBIO GROUP BY, HO MHTEPEC IIPEeACTaBISIOT TOIBKO HEKO-
TOPBIE TPYIIIE], OTGUIBTPOBATh UX MOXKHO C IIOMOIIIBIO IPEJIOKEHUST HAVING, OeMCTBYIOMEro Hogqo0HO0
WHERE. 3aIMChIBAE€TCS 9TO TakK:

SELECT cnucox_Bei6opxH FROM ... [WHERE ...] GROUP BY ... HAVING noruuyecxoe_BEPaXEHHE

B IMpenjoXeHu HAVING MOTYT MCIIOJIb30BAaThCA M I'PYIIINUPYIOIIYE BhIPAXXEHHW s, U BhIpaXXeHusi, He y4acCT-
BYIOIIIYE€ B I'PDYIIIIUPOBKE (B aTOM ClIy4dae 3TO OOJIZKHBI OBITh arperupywoiiue (I)YHKU;I/II/I)

[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

X | sum
e
a | 4
b | 5
(2 rows)

U emé oouH 6oee peanuCTUYHLIN ITPUMeEp:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM IpuMepe mpeniiokeHne WHERE BEIOMPAET CTPOKY 110 CTONOIY, He BKITIOYUEHHOMY B IPYIIIIUPOBKY
(BEIpazkeHMe MCTUHHO TONBKO [JIs MPOAAXK 3a IOCJIeHHEe YeThIpe HeHesu), TorAa Kak IpenjoXeHue
HAVING OT(HUIBTPOBEIBAET I'PYIMIEL C 00Ieil cymMMol nipogax 6ombite 5000. 3aMeThTe, YTO arperaTHHIE
BBIpaXkeHUs He 0043aTesIbHO [MOIKHEI OBITH ONMHAKOBEIMU BO BCEX YaCTAX 3alpoca.

Ecnu B 3amrpoce ecTh BEI3OBEI arperaTHHIX (GyHKINH, HO HET IpenjIoxKeHuss GROUP BY, CTPOKH BCE paBHO
OyOyT IPYHIIHPOBATLCS: B PE3yIbTAaTe OKAXKeTCs OOHA CTPOKa IPYIINEI (MM BO3MOXKHO, HY OJHOM CTPOKH,
€CJIM 9Ta CTPOKa OyHeT oTOpOIlleHa IPeaIoKeHHeM HAVING). DTO CIPaBeIInBO U OIS 3alIpOCOB, KOTOPEIE
comepzKarT TOJILKO MpeiokKeHne HAVING, HO He COIepKaT BEI30BE arperaTHHIX QYHKITUHN U TpeqIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnoxHBIE, YeM ONMCAHHBIE BHIIIE, ONEPAlUH T'PYIIITHPOBKH BO3MOXKHBI C KOHIIEMIINEH Habopoas
epynnupoeaHus. IlaHHBIE, BEIOPAHHBIE MPEAJIOKEHUSIMHU FROM M WHERE, TPYNOUPYIOTCS OTHENBHO OIS
KaxXaoro 3aJaHHOTO Habopa IpyNIIUpPOBaHUS, 3aTeM OIS KaXKOOM T'PYIIIEI BREIYMCISIOTCS arperaTHHIE
(GyHKIIUYM KaK [Oj15 TPOCTHIX IPeAJIoKeHUN GROUP BY, U B KOHIIe BO3BpalllaloTCs pe3ybTaThl. Hanpumep:

=> SELECT * FROM items_sold;
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brand | size | sales
_______ +______+_______
Foo | L \ 10
Foo | M \ 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ +______+_____
Foo \ \ 30
Bar | | 20
| L | 15
| M | 35
\ | 50
(5 rows)

B KaxXxOoM BHYTPEeHHEM CIMCKe GROUPING SETS MOTYT 3aJaBaTbCsl HOJb uu 60jiee CTOJIOIIOB MITH BhIPa-
JKEHUM, KOTOPhIEe BOCIIPUHUMAIOTCS TaK XKe, KaK eCiu Obl OHY OBLIM HEIIOCPEeOCTBEHHO 3alUCaHbl B ITPEI-
JIOKEeHWU GROUP BY. ITycToi HabGOp IPyHIIHPOBKU O3HAYAET, YTO BCE CTPOKHU CBOOSTCS K OOHOM TPyIIHe
(koTOpas BEIBOOUTCS, MaXke eCJIM BXOOHBIX CTPOK HET), KaK OIMCAHO BHIIIE [JIsI arperaTHHIX QYyHKIINM 6e3
IpenIokKeHusI GROUP BY.

CCHIIKM Ha I'PYOIUPYIONINE CTOJIOIBI MIHU BEIPAXKEeHUST 3aMEHSIOTCS B Pe3YIbTUPYIONIUX CTPOKaX 3Hade-
"Husmu NULL Oi1s Tex rpynnupyroimx HabopoB, B KOTOPHIX 3TH CTOJOIIEI OTCYTCTBYIOT. YTOOB MOXKHO
OBITIO TIOHSTH, PE3YIbTAaTOM KAaKOI'0 TPYMIIIMPOBAHUS CTalla KOHKpPEeTHAsI BHIXOOHAsl CTPOKa, MpedHa3Ha-
yeHa (pyHKIUS, onucaHHas B Tabnuie 9.66.

7151 yKasaHus OBYX PAcIpPOCTPAHEHHBIX BUIOB HaOOPOB I'PYIIHPOBAHUS ITPEOyCMOTPEHa KpaTKas 3a-
nuck. [Ipennoxkenne GopMbl

ROLLUP ( el, e2, e3, ... )

IIpenCTaBIIdeT 3aJlaHHBIN CIIMCOK Bpra)KeHHI:I 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOfI CIIMCOK; TO
€CTh OHO PaBHO3HA4YHO 3alllMCHU

GROUPING SETS (

(el, ez, e3, ... ),
(el, e2),
(el),

)

OHO 9acTo IIPUMEHAETCHA OIS aHaJIn3d Ue€PAPXNYEeCKUX OAaHHBIX, HAIIpDUMEDP, OJId CYMMUPOBAHUA 3apPIljia-
TEBI I1O OTHEeJIaM, IMoapa3fgesIeHuAM U KOMIIaHHUHU B LIEJIOM.

INpennoxenue GOpPMEL
CUBE ( el, e2, ... )

MIPeICTaBIAeT 3afaHHLIA CIMCOK M BCE ero BO3MOXKHEBIE IMOIMHOXKECTBA (CTeIeHb MHOXKeCTBa). TaKuM
o06pa3oM, 3amuch

CUBE ( a, b, c)
paBHO3HAYHa

GROUPING SETS (
(a, b, ¢ ),
(a, b )y
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dneMeHTaMu IIPEOJIOKEHUN CUBE M ROLLUP MOTYT OBITH 1100 OTHOEIbHBIE BEHIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKaxX. BimoxkeHHbIe criMCKY 00pabaThIBAlOTCS KaK aTOMapHBIE eIUHUIIL, C KOTO-
prIMH GOPMUPYIOTCS OTHEbHBIE HAOOPHI IPyInupoBaHusi. Hampumep:

CUBE ( (a, b), (c, d) )
pPaBHO3HAYHO

GROUPING SETS (
a, b, ¢, d),
a, b )y

c, d)
)

4

(
(
(
(
)
nu
ROLLUP ( a, (b, c¢), d)

PaBHO3HAYHO

GROUPING SETS (

a, b, ¢, d),

r b, C )y
)I
)

)

KoHCTpyKlimyu CUBE ¥ ROLLUP MOTYT IPUMEHSITHCS JTHO0 HEIIOCPEeICTBEHHO B HMPEII0XKeHUH GROUP BY,
60 BKIIAOBIBATLCS BHYTPh IIPEOJIOKEHUsS GROUPING SETS. Ecrmm omHO mpemioxkeHue GROUPING SETS
BKJIQMIBIBAETCSI BHYTPh OPYIOr0, pe3ynbTaT OyoeT TaKuM XKe, KaK eclii Obl BCe 9JIeMEeHTH BHYTPEHHET O
IpenIoKeHusT ObIIM 3aliCaHbl HEIIOCPEICTBEHHO BO BHEITHEM.

Ecnmu B ogHOM TIPEmIOKeHuU GROUP BY 3aaéTCs HECKOJIPKO 3JIEMEHTOB I'PYHIIMPOBAHUS, OKOHYATEIb-
HBIH CITMCOK HaGOpOB IPyNIUPOBaAHUSI 00pa3yeTcss KakK IpsiMoe IIPOU3BeieHNe 9TUX 3JIeMeHTOB. Hampu-
Mep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, c, e),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

)

Ecnu 3ama€Tcsi HECKOIBKO 3JIEMEHTOB I'PYNIIMPOBAaHUS, OKOHYATEJIbHBIM CIIMCOK HabOpOB IPyIIHUpOBa-
HUS MOXKET COIeprkaTh OyOmupyoIiluecs pe3ynbraTel. Hanpumep:

GROUP BY ROLLUP (a, b), ROLLUP (a, c)
pPaBHO3HAYHO

GROUP BY GROUPING SETS (
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Ecnu oaTi myOnupyrouecs: pe3yIbTaTh HezKeJlaTeIbHbl, UX MOZKHO yOpaTh, mo06aBuB DISTINCT HEIIoCpe-
CTBEHHO B IIpeAJioXKeHue GROUP BY. TakuMm ob6pazom:

GROUP BY DISTINCT ROLLUP (a, b), ROLLUP (a, c)
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(al bl C)I
a, b),
a, c),

)

9TOo He TO Ke caMoe, YTO SELECT DISTINCT, IOCKONBKY Pe3yIbTUPYIOIINEe CTPOKU BCE XKe MOTYT COOep-
XKatb pybnupyoomuecs 3anucu. Ecnu 1060 13 cTONOLOB, HE YYACTBYIOMNX B I'PYIIIMPOBAHUYU, COTED-
x&uT 3Hauenue NULL, B pesynberaTte oHO He OymeT oTinuuaThCsi oT NULL, TOny4YeHHOTO IIPU IPYIIIHPO-
BaHWUM 3TOT'O CTOJIOLA.

IIpumMeuyanue

KoHcTpykums (a, b) 0OOBIYHO BOCIIPUMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP CTPoKu. OgHAKO
B TIPEMIJIOKEHUU GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHUH 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CIMCOK BBRIPazKEeHHUM, KaK OMMCAHO BhIlle. ECiiM BaM 0 KaKoH-Tu60 TpUYnHe HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKHU B BHIPAKEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepkUT OKOHHBIEe pyHKIMU (cM. Pasgen 3.5, Pazmen 9.22 u [Mogpas3nen 4.2.8), 3Ty PyHK-
MU BEIUMCIIAIOTCA IOCHIe KaXXAoW IPYNIHUPOBKY, arperaTHHIX BhIpaXKeHU! U puiabTpanmu HAVING. [Ipy-
THUMH CJIOBAaMHM, €CJIA B 3aIIpOCe €CTh arperaTHile (GYHKIIUU, IPenjIoKeHUsI GROUP BY MJIX HAVING, OKOH-
HBle QYHKIIUM BUOAT He UCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIUPOBaHHEIE.

Korpa mcnosb3yoTcsi HECKOIBKO OKOHHBIX (DYHKIMM, BCe OKOHHBIE (QYHKIIUU, UMEIOIIe B CBOUX OIIpe-
IeeHnsIX CUHTAaKCUYeCKM paBHO3HAYHEIE IIPEJIOKEHNS PARTITION BY M ORDER BY, TapaHTHPOBAHHO
o06pabaThIBaIOT HaHHEIE 33 OOWH IIPOXoa. TakKuM 00pa30oM, OHM YBHUOST OOWH HOPSAOK COPTHPOBKH, Ma-
JKe eCclId ORDER BY He OIpefenseT IMOPSAnoK OOHO3HauHO. OOHAaKO OTHOCUTENBHO (QYHKIIUN C pa3HBIMU
dbopMmynupoBKaMu PARTITION BY M ORDER BY HUKAKHX rapaHTUM He maétcs. (B Takux ciaydasx Mexkmy
MPOXOOaMU BLIYMCJIEHUM OKOHHBIX QYHKIIMYM OOBIYHO TpeOyeTCs HOMOHUTEJILHBLIN 3Tall COPTUPOBKU U
3Ta COPTUPOBKA MOXKET He COXPAHSTh ITOPSNOK CTPOK, PaBHO3HAYHEIM C TOYKHU 3PEHUS ORDER BY.)

B HacTosimmee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyT MpeaBapUTEIbHO OTCOPTUPOBAHHBIX JAaHHBIX,
TaK YTO Pe3yJIbTaT 3ampoca OyoeT OTCOPTHPOBAH COTJIACHO TOMY UM MHOMY IIPEHI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (pyHKUmMIt. OgHAKO MojaraThCs Ha 3TO He cjenyeT. Ecimu BH XOTUTE, YTOOB pe-
3yIIbTAaTHl COPTHUPOBAJIMCE OITPeaeIEHHEIM 00pa30M, SBHO moOaBbTe IIpejioKeHne ORDER BY Ha BEPXHEM
YPOBHE 3ampoca.
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7.3. Cnucku BbIDOPKM

Kak roBopuiochk B IIpedbIAyIlleM pasaesie, TablIuYHoe BhHIpaXkeHHe B SELECT CO3TaéT IMTPOMEXKYTOUHYIO
BUPTYaJIbHYIO TaOJIHUITy, BO3MOXKHO 00beIuHSISI TaGIUIIE, TPeNCTaBIeHHUs, TPYIIHUPYST U UCKITI0Yas JIHIII-
HUe CTPOKHU U T. O. [TonydyeHHas Tabmuila mepemaéTcs mjsi 00paboTKU B CNUCOK 8blOOPKU. DTOT CIIMCOK
BRIOMpAET, KaKue Cmo/16ubl TPOMEeKYTOYHOU TabIUIIE! TOJI?KHEI BHIBOOUTHCS B Pe3yJIbTaTe U KaK UMEHHO.

7.3.1. dneMeHTbl CNUCKA BbIODOPKM

ITpocTeimui CIUCOK BRIOOPKM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEHIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaGIUYHOTO BEIpaxkeHus. CIIMCOK BHIOOPKH TaKzKe MOXKET COJePXaTh CIMCOK BhIPAKEHUM 3HAUEHUS de-
pe3 3angaTylo (Kak onpepneneHo B Pasmerne 4.2). Hanmpumep, 9T0 MOXKeET OBITh CIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTOnOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 haKTuYeCKre uMeHa CTOJIOIOB TabmIuIl, IepeYnCIeHHBIX
B IIPEOIOXKEeHUU FROM, MO0 UX IICEBOOHUMEI, OIIpeneéHHble KakK onucaHo B [Tomgpasmerne 7.2.1.2. IIpo-
CTPAHCTBO MMEH B CITMCKE BBIOOPKU TO Ke, YTO W B IIPEOJIOKEHUN WHERE, €C/IH He HCIIOIb3YeTCS T'PYII-
MTUPOBKa. B IPOTUBHOM ClTyYae OHO COBIIaJaeT C IIPOCTPAHCTBOM MMEH IIPEdJIOKEHUST HAVING.

Ecnu cTonbern ¢ 3ajlaHHBIM UMEHEM eCTh B HECKOJIBKUX Tabmuilax, Heo0X0AMMO TaKXe yKa3aTb UMs Tab-
JIVIIBI, HATIPUMeED TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
O6parascek K HECKOJIBKUM TabumaM, ObiBaeT yooOHO ITONYYHUTE CPa3y BCe CTOJIOIBI OMHOM U3 TabIHII:
SELECT tbll.*, tbl2.a FROM ...

ITompoOHee 3amuCh umsg_rTabaunge. * OMHUCHEIBaeTcsa B [lompasmerne 8.16.5.

Ecnu B ciucKe BHIOOPKH MCIIONIB3YETCSI OOBIYHOE BhIpAXKeHNWe 3HAaYeHHUs, I10 CYTH IIPU 3TOM B BO3Bpallla-
eMyio Tabnuiry moOaBiisgieTcsi HOBBIM BUPTYasIbHEBIM CTO0el. BripakeHre 3HaYE€HUS BBIYUCIISIETCS OOUH
pa3 Ooysg KaX[ao¥ CTPOKHM pe3yjbTaTa CO 3HAYEHUSMM CTOIOIIOB B MAHHOM CTPOKe. XOTsI BHIPAXKEHUS B
CIIKCKe BHIOOPKM He 00513aTeNbHO OOJIXKHEI 00palnaThbCcs K CToJ611aM TabIMYHOTO BhIPAXKEHUS M3 Ipef-
JIOKEHUS FROM; OHM MOTYT COflep>KaTh, HalIpUMeP U MPOCTHE apupMeTUdeCcKue BhIpaxkKeHu .

7.3.2. MeTKMu cTONnOUL0B

OneMeHTaM B CIUCKe BEIOOPKY MOXKHO Ha3HAUYUTh UMeHa [JIs ITocienyoles 06paboTKy, HarpuMep, Ojis
yKa3aHUs B IPeOjIoKeHnH ORDER BY MJIM OJIsT BEIBOJA B KJIMEHTCKOM IpuiioxeHuu. Hampumep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BEIXOmHOE MM CTOIOIIA HE OIIPEIesieHo (C ITOMOIIBIO AS), CUCTeMa Ha3HadaeT uMs caMa. [yt mpo-
CTHIX CCBHIJIOK Ha CTOJIOIIHI 9THM MMEHEM CTAaHOBHUTCS MM II€JIEBOT'O CTOJIOIA, a [Jis BHI30OBOB (DYHKITMMA
9T0 UM GyHKIMHU. [[JI51 CIIOKHBIX BEIPAXKEHUN CUCTEMa I'eHEPUPYET HEKOTOPOE MOOXOOSIIIEe UMSI.

C110BO AS 0OBIYHO MOZKHO OIIYCTUTh, HO B HEKOTOPHIX CIIydasX, KOTrfa xKejaeMoe UMs cTonb1a coBagaeT
C KJIIOUYEBBIM CJI0BOM Postgres Pro, Hy>KHO HamucaTh AS WM 3aKJIIOYUTH UMS CTOJIOIA B KABBIUKH BO
n3bexkaHre HeOOgHO3HAYHOCTH. (B IIpunoxennunu C mepednuciIeHsl KJII0YeBhIE CJIOBA, OJIST KOTOPHIX HYKHO
KCIIOJIb30BaTh AS B MeTKe cToibna.) Hanmpumep, FROM — KJII04eBOE CJIOBO, IIO3TOMY TaKOM BapHAHT He
OymeT paboTaTh:

SELECT a from, b + ¢ AS sum FROM ...
a 00601 13 3TUX cpaboTaer:

SELECT a AS from, b + ¢ AS sum FROM ...
SELECT a "from", b + ¢ AS sum FROM ...

s IIpegoTBpaleHuda KOH(I).T[I/IKTa C KJIIOYE€BBIMU CJIOBAMM, KOTOPEIE€ MOT'YT IIOABUTBCSA B 6y'JIYH.IGM, pe-
KOMEHOYyeTCs BCerga IMucaTh AS UJIM 3aK/II04YaTh METKH BEIXOOHBIX CTOJ'I6I_IOB B KaBBEIYKH.
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IIpumeuanue

HMeHOBaHME BEIXOOHBIX CTOMOIOB OTJIMYAETCS OT TOT'0, UTO ITPOUCXOOUT B IIPEOIOKEHUN FROM (CM.
[MTompazmen 7.2.1.2). OpuH cTonbel] MOXKHO ITIeperMMeH0BaTh ABaXK /b, HO Ha BEIXOJIEe OKAXXeTCS UM,
Ha3Ha4YeHHOE B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIEN TabiIuIile MOXKHO OOIOJTHUTEJIPHO MCKIIOYHUTH
oyOomupyIommecs: CTPOKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(YT00OBI IBHO BKJIIOUUTH IOBEMIEHUE 10 YMOJTYAHUIO, KOT'Tla BO3BPAIIAIOTCSA BCE CTPOKHM, BMECTO DISTINCT
MOXKHO yKa3aTh KJII04eBoe CJIOBO ALL.)

[IBe CTPOKM CUUTAIOTCS PA3HBIMHU, €CJIM OHU COOepzKaT Pa3/InuyHble 3HaUYeHU ST MUHUMYM B OMHOM CTOJIOIE.
ITpu aToMm 3HavyeHus NULL nomaraioTcs paBHBEIMH.

Kpome TOro, MOKHO SIBHO OIPENENUTh, KaKWe CTPOKU OyOyT CUMTATLCS PA3JIMYHBIMHU, CIIEOYIOIINM 00-
pasom:

SELECT DISTINCT ON (BrlpaxeHHEe [, BEPAXeHHE ...]) CHIHCOK_BBIOOPKH ...

3mech sopaxenne — OOBIYHOE BBIPAXKEHUWE 3HAYEHUS, BRIYHCIIIEMOe OJIs BCeX CTPOK. CTPOKHU, st KOTO-
PBIX IEPEYUCIIEHHBIE BRIPAKEHU al0T OOUH PEe3yJIbTaT, CYUTAIOTCS AYyOIUPYIOIIUMUCS U BO3BPAIIlaeTCs
TOJILKO IIEPBasi CTPOKA M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOzKeT OBITh JTI000H,
€CJI¥ TOJILKO 3aIpoC He BKJII0YaeT COPTUPOBKY, TapaHTUPYIONIYI0O OMHO3HAYHLIN MOPSIIOK CTPOK, TOCTY-
marmux B QuIbTp DISTINCT. (O6paboTka DISTINCT ON IPOU3BOAUTCS MOCIIE COPTUPOBKKU ORDER BY.)

IMpennoxkenne DISTINCT ON He omHcaHo B cTaHAapTe SQL u nHOTma ero IpuMeHEeHNEe CYUTAETCS IITOXUM
CTHJIEM K3-32 BO3MOXKHOU HEOIIPEeNeIEHHOCTH B pe3yabTaTax. [Ipu pa3yMHOM KUCIIOJIb30BAHUYU GROUP BY
U MOA3aMPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIMHU, HO YaCTO OHa OBIBaeT ymobHee.

7.4. CoyeTaHMe 3anpocoB (UNION, INTERSECT, EXCEPT)

Pe3yanaTH OBYX 3aIlIPOCOB MO2KHO O6pa60TaTb, HCIIOJNIB3ys Ollepaluy Had MHOXKEeCTBaMM: o0beOguHEHHe,
IIepece4dyeHurue U BEIYUTaHHue. Gl OIlepaliiy 3allMChIBAIOTCA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] 3amnpocZ2
zanpocl INTERSECT [ALL] sanpocZ
zanpocl EXCEPT [ALL] sanpocZ

3mech 3anpocl U 3anpocZ — 3TO 3aAlIPOCH], B KOTOPHIX MOT'YT HCIIOJIb30BAThCSI BCE BO3MO2KHOCTH, pac-
CMOTPEHHEBIE OO 3TOIO.

UNTON 110 CyTH mo0aBiseT pPe3yabTaThl BTOPOTO 3alIpoca K pe3yJibTaTaM IePBOTO (XOTS HUKAKOM MOPSIIOK
BO3BpAIllaeMbIX CTPOK IIPU 9TOM He rapaHTupyeTcs). bomee Toro, ata onepanus youpaeTt gyOIupyOIIu-
ecsl CTPOKU U3 pe3yJjibTaTa Tak XkKe, KaK 3TO JeflaeT DISTINCT, eCli¥ TOJIbKO He YKa3aHo UNTON ALL.

INTERSECT BO3BpAIllaeT BCe CTPOKH, COIepIKaIIuecs B pe3yIbTaTe U IIEPBOro, ¥ BTOPOTO 3ampoca. Hy6-
JINPYIOIINECS CTPOKU OTMOUITBTPOBLIBAIOTCS, €CJIM HE YKa3aHO ALL.

EXCEPT BO3BpalllaeT BCE CTPOKM, KOTOPHIE ECTh B PE3YJIbTATE MEPBOr0 3alIpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BTOoporo. (MHOTma 9TO Ha3kIBAIOT pa3Huyel OByX 3ampocoB.) U 3geck myOmupyommecs CTPOKU
OTGUIBTPOBEIBAIOTCS, €CIIM HE YKa3aHOo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObeAUHEHNE, TIepeceveHre UIu Pas3HUIly Pe3yIbTaTOB OIBYX 3aIllPOCOB,
9THU 3aIIPOCHI MOJIKHBI OBITH KCOBMECTUMBIMH [IJIs 00beIUHEHUSI», YTO O3HAYAET, UYTO OHU [OJIXKHBI UMETh
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OOHMHAKOBO€ YHCJIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I_U:I OOJIZKHBI OBITH COBMECTHMBIX THIIOB, KakK OIIN-
ceiBaetcsa B Pasgene 10.5.

OnepauHH Hald MHO2KEeCTBaMM MOZKHO O6'I>€JII/IH$ITI>, HaIIpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(3ampocl UNION s3anpocl2) EXCEPT sanpoc3

Kaxk mmoka3aHO BHIlIIE, BEI MOXKETE UCII0JIL30BaTh KPYTIble CKOOKY, YTOOH YIIPaABJIAThE 0Uepennio 06paboT-
Ku. Be3 KpyribiX CKOOOK UNION U EXCEPT 00beOUHSIOTCS CJIeBa HAIpaBo, HO OIIepaTop INTERSECT UMEeT
OOMBININI IPUOPUTET, YUEM IIepPBLIe ABa. TakuM oOpa3omM,

3anpocl UNION sanpocZ INTERSECT 3anpoc3
O3Ha4aeT
3anpocl UNION (3anmpocZ INTERSECT sanpoc3)

BBl TakXKe MOXKeTe 3aKIIYUTL OTHEJbHBIM 3anmpoc B KPYTJble CKOOKH. DTO BAXXHO, €CIIH B 3ampoce
HeoOX0IMMO HCITOJIb30BaTh JIF000Ee M3 MPEIIOKEHNH, 00CyKOaeMbIX B CIEeAYIOIINX pa3aeax, HampuMep
LIMIT. Be3 KpyTiIblX CKOOOK BO3HMKHET CHHTAaKCHYeCcKasi OIMMOKa MM Mpeaio)eHue OyneT BOCIIPUHU-
MaThCS KaK OTHOCSIIIeecCs K pe3yIbTaTy Oonepalluy Hag MHOXKeCTBaMH, a He K eé apryMmeHTaM. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMIMOKY, HO OyeT 03Ha4YaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTMpoBKa CTpPOK (ORDER BY)

ITocne TOro KAk 3ampoc BeImas TabIuiy pe3yabTaToB (rmocje o6paboTKU CIMcKa BEIOOPKHU), €€ MOXKHO OT-
copTupoBaTh. ECciu cOpTMPOBKA He 3aaHa, CTPOKH BO3BPAIIAIOTCA B HeopenenéHHoM nopsigke. OakTu-
YeCKUH MOPSAOK CTPOK B 9TOM ciiydae OymeT 3aBUCETH OT IJlaHa COEOQUHEHMS U CKaHUPOBAHUS, @ TAKKe
OT TIOPSIIKA OaHHBIX HA OUCKE, IO3TOMY II0JIaraThCs Ha HEro Helb3s1. OnpeneEHHBIN TOPATOK BEIBOOU-
MBIX CTPOK TapaHTUPYETCs, TOJIBKO €CJIU 3Tall COPTUPOBKY 3afaH SBHO.

ITopsimoK COPTHUPOBKY OHpeHenseT IpealoxkeHne ORDER BY:

SELECT crnHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMu COPTUPOBKYU MOTYT OBITH JIIOOBIE BEIPAXKEHUS, HONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma yka3beIiBaeTCsT HECKOJIBKO BEIPaXKeHHUH, IOCIedyIolie 3Ha4eHUs II03BOJISIOT OTCOPTHPOBATEL CTPO-
KM, B KOTOPBIX COBIAJIM BCE IMpembIaylnie 3HaueHusa. Kaxxmoe BHIpaXKeHKWe MOXKHO JOIOIHUTE KIIIOUEBEI-
MU CJIOBaMHU ASC UJIH DESC, KOTOPHIE BEIOMPAIOT COPTHPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO NN YOBI-
BaHUIo. [T0 yMONTYaHUIO IPUHSAT ITOPSAMOK 10 Bo3pacTaHuio (ASC). [Tpu cOPpTUPOBKE IO BO3PACTAaHUIO CHa-
Yajia UOyT MeHbIie 3HaUeHU, TOe IIOHSITHEe «MEeHBIIe» OIpenenseTcs onepaTopoM <. [Togo6HBIM oOpa-
30M, COPTUPOBKA II0 BO3PACTAaHUIO OIIPedessieTCs OIIepaTopoM >.

g onpepenenusa Mecta 3HadeHui NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle nmoMelnaioT 3HadeHuss NULL cooTBeTCTBEeHHO A0 unu nocie 3HadeHuit He NULL. ITo ymonya-

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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Huio 3HaueHuss NULL cuuTaroTcs 6oJbllle JTIOOBIX APYTHUX, TO €CTh IIOApPa3dyMeBaeTcss NULLS FIRST OIS
nopsiika DESC ¥ NULLS LAST B IPOTHUBHOM CiIydae.

3aMeTbTe, UTO MOPSOKKA COPTUPOBKU OIPENENsiOTCS He3aBUCHMO [js Kaxkmoro ctosbma. Hampumep,
ORDER BY x, y DESC O3HauaeT ORDER BY x ASC, y DESC, M 9TO He TO XK€ caMoe, YTO ORDER BY x
DESC, y DESC.

3mech Bripaxernre_copTHpOoBKH MOXKET OBITh METKOM CTOJIOIIa U1K HOMEPOM BEIBOOUMOI'O CTOJI0IA, KakK B
IaHHOM IIpUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a aT; 3ampoca COPTUPYIOT PE3YJILTAT 110 IIEPBOMY CTOJIONY. 3aMEThTE, UTO UMS BEIBOOUMOTO CTOJIOIA
OOJIZKHO OCTaBaThCs caMo o cebe, ero HeJlb3s UCI0JIb30BaTh B BhIpaxkeHuu. Hanpumep, 3To owubKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9To orpaHUYEHNE MMO3BOSIET YMEHBIINTh HEOMHO3HAUYHOCTh. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KOTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CTOJIOITy M3 TAaOMIUYHOTO BRIPAXKEHHUsI. B 9TOM cilydyae HCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallUs
MOXKEeT BO3HHUKHYTb, TOJIbKO KOT{la C IIOMOIIBIO AS BBIXOMHOMY CTOJIOITY Ha3HAYAETCHA TO Ke UM, UTO
UMeeT CToJI0el] B Opyroi Tabiuiie.

ORDER BY MOXKHO IIPUMEHHTH K Pe3yIbTaTy KOMGI/IHaHI/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJIy4Yae
BO3MOZXHaA COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'I6I_IOB, HO H€ IIO BEIPAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT ¥ OFFSET IO3BOJSIOT IIOJYYUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOAJI OCTAJIBHOM 3a-
Ipoc:

SELECT cmnucox_BbIOOPKH
FROM rabnuyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcimio ]

Ecnu yka3zweiBaeTcs uuciao LIMIT, B pe3ynbTaTe Bo3BpalaeTcs He 60JIbIe 3aJaHHOT0 YK CJla CTPOK (MEHB-
e MoKeT OBITh, €CJIM CaM 3alIpoC BHAAJ MeHbIIee KOJIMYEeCTBO CTPOK). LIMIT ALIL PaBHOCHUJIBHO OTCYT-
CTBHUIO yKa3aHUsA LIMIT, KakK ¥ LIMIT ¢ aprymeHToM NULL.

OFFSET yKa3bIBaeT IIPOIIYCTUTh YKa3aHHOE YKCJIO CTPOK, Ipexkae 4eM HadaTh BeJaBaTh CTPOKU. OFFSET
0 PaBHOCHUJILHO OTCYTCTBUIO YKa3aHUA OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHo ¥ OFFSET, u LIMIT, CHa4ajla CUCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM HadMuHaeT Ioa-
CUMTHIBATH CTPOKH [OJISI OTPaHUYEeHUsI LIMIT.

IMpuMeHsiT LIMIT, BAaXXHO HMCIIOIb30BaTh TaK¥kKe IIPediokKeHrne ORDER BY, YTOOBI CTPOKH pPe3yJibTaTa BhI-
OaBaJIKCh B OHpeNeIéHHOM Iopsnke. MHadve OyOyT BO3BpAIlaThCHA HeENpeacKasyeMble IIOOMHOXKeCTBa
CTPOK. BLI MO2XK€eTe 3allpOCUTh CTPOKHU C OEeCATOM MO OBaIaTy0, HO KaKOM IIOPSIOK BE UMeeTe B BUOY?
IMopsimok 6ymeT HEM3BECTEH, eC/Iu He mo0aBUTh ORDER BY.

OnTuMHu3aToOp 3ampoca YYUTHBAET OrpaHUYeHre LIMIT, CTPOS IJIaHBl BEIIOJIHEHUS 3allPOCOB, IIO3TOMY
BepOsiTHEE BCETO IJIaHH (@ 3HAYUT U ITOPSIIOK CTPOK) OYOYT MEHSTHCS HPH Pa3HBIX LIMIT U OFFSET. Ta-
KuM oOpa3oM, pa3imyHbie 3HaUYeHUs LIMIT/OFFSET, BRIOMpPAIOIie pa3Hble IOOMHOXKECTBA PE3YIbTAaTOB
3ampoca, hpusedym K Hec02/41aco8aHHOCMU pe3y/1bmamos, eClii He YCTaHOBUTH IIPeACcKa3yeMyl0 COPTHU-
POBKY C TOMOIITbIO ORDER BY. JTO He omubKa, a Hem3bekHoe cieficTBUe Toro, 4To SQL He rapaHTuUpyeT
BBLIBOJI PE3YJ/ILTATOB 3aIllpoca B HEKOTOPOM MOPSAAKE, €CJIU MOPSANO0K He ONPENeJiEH IBHO NPEAI0KEHNEM
ORDER BY.

CTpoKH, IPOIIyCKaeMhIe COTJIaCHO IIPeIOKEeHWI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECS Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3hGHEKTUBHO.
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7.7. CNUMCKM VALUES

[IpenmoxkeHue VALUES IIO3BOJISIET CO3MAAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO MCIIOJIb30BaTh B
3ampoce, He co3maBas U He HanomHsag Tabnuny B BIl. CHHTaKCUC IPEenIOKEeHU:

VALUES ( Brpaxenwe [, ...]1 ) [, ...]

I KaXKOoro CIMCKa BHIPaXKeHUM B CKOOKaX CO3MaéTCs CTPOKa Tabnmuibl. Bce CIIMCKU OONXKHBI UMETh
OOMHAKOBOE YKCJIO 3JIEMEHTOB (T. €. YHCJIO CTOIOIIOB B Tab/IMIle) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUIIHI MaHHBIX. PaKTUUYECKUN TUN HAHHBIX CTONOIIOB pe3yibTaTa
omnpenenseTcs IO TeM XKe IIpaBuUjiaM, YTO U AJid UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TabIUIly M3 ABYX CTOJIOIIOB U TPEX CTPOK. TO PABHOCUIIPHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomnuanuio Postgres Pro Ha3HaudaeT cToiI0IlaM TaOIUIEI VALUES MMeHa columnl, column2 ¥ T. I.
HNmena cTonb10B He onpenesieHsl B ctangapTe SQL u B upyroit CYB]l oHM MOTYT OBITH APYTUMH, TIO3TOMY
00BLIYHO JIy4llle IIepeolIpefe/InTh UMeHa CIIMCKOM IICEBOOHUMOB, HalIlpUMep TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter
_____ +________
1 | one
2 | two
3 | three
(3 rows)

CHUHTAKCHYEeCKHU CIIMCOK VALUES C Ha60pOM BI)Ipa}KeHI/II;I PABHO3HA4YEH:
SELECT cnucox_Bei6opkxu FROM TabnuuyHOE_BEPaAXEHHE

U JOIIyCKaeTcCsd Be3[e, rge NoInyCcTuM SELECT. HaanMep, BBI MO2XeTe UCIIOJIbL30BATh €0 B COCTaBe UNION
unu go0aBUTE K HEMY ompenenernue_copruposxu (ORDER BY, LIMIT W/UIHU OFFSET). VALUES Halle BCETro
HCIIOJIb3YeTCA KaK MCTOYHMK OJAaHHBIX /I KOMAaHOBI INSERT, a TaKXKe KakK I10a3aIIpocC.

3a OOMOTHUTEIbHEIMHU CBeIeHUsIMH oOpaTuTech K cupaBke VALUES.

7.8. 3anpochkl WITH (OOwMe TabanyHbie Bbipa>keHusn)

WITH IPEeOoCTaBiIsIeT CIIOCO0 3amKuChHIBATh AOMOIHUTEIbHEIE ONePaTOPHI AJIs IPUMEeHEeHUs B OOIBIITHUX 3a-
mpocax. ITH ONepaTophl, KOTOPHE TaKzKe Ha3BIBAlOT OOIIMMHK TaOIMYHHIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KaK OIIpeHesIeHHusI BPpeMEeHHBIX TalJIHII, CYIIeCTBYIOIINX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIepaTOPOM B IPEOJIOKEeHHUH WITH MOXKeT OBITh SELECT,
INSERT, UPDATE MU DELETE, a CaMO IpenJioXeHue WITH IPUCOEONHSIETCI K OCHOBHOMY OIIepaTopy, KO-
TOPBIM MOXKET OBITh SELECT, INSERT, UPDATE, DELETE HJIM MERGE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEHNH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders

120



3anpocH

GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BEIBOOUT UTOTH II0 IIPOIazxKaM TOJIBKO [IJIsT IIePemoBEIX PeruoHOoB. [Ipemmoxenue WITH onpenesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TakK, YTO pe3yJabTaT regional_sales HC-
TIONIBb3yeTCsI B top_regions, a PE3yNbTAT top_regions UCHOJIB3YETCS B OCHOBHOM 3aIlpoce SELECT. OTOT
IpuMep MOZKHO ObII0 ObI mepenucaTh 0e3 WITH, HO TOTHa HaM IOHaAo0sTCS IBa YPOBHS BIIOZKEHHBIX ITOI-
3amnpocoB SELECT. [loka3aHHBIM BEIIIIE CLIOCOOOM 3TO MOXKHO CHeJIaTh HEMHOTI'O IIPOIIIe.

7.8.2. PeKypCuBHbIe 3anpocChbl

Heobs13aTenbHOEe yKa3aHMe RECURSIVE IIpeBpalaeT WITH M3 MPOCTO yHOOHOM CHMHTAKCHUYECKOU KOH-
CTPYKLUM B CPEOCTBO peanmu3allii TOTro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Mcnonb3ys RECURSIVE,
3ampoc WITH MOoKeT oOpalaThCcst K COOCTBeHHOMY pe3yinbTaTy. OdeHb MIPOCTOM ITPUMEDP, CYMMUPYIOITHUH
yncia ot 1 mo 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B ofiiem Buie peKypCHUBHEBIM 3alpoc WITH BCEr[ia 3allMCHIBAETCS KaK He PeKypCUuBHAs YdCMb, IIOTOM
UNION (MM UNION ALL), @ 3aTeM peKYpCUBHAs UYaCMmb, TTie TONbKO B PEKYPCUBHOM YaCTH MOXKHO oOpa-
TUTBHCS K Pe3yJIbTaTy 3ampoca. Takoi 3aIpoC BHIIOIHSIETCS CIIeAyIOIUM 06pa3oM:

BbIuKCIIeHHEe PEeKYPCHBHOI'O 3ampoca

1. Brruucnsercs He peKypCUBHAA 4acTh. [Jig UNION (HO He UNION ALL) OTOpachIBAIOTCS AyOIUPYIOIIH-
ecs cTpoku. Bce ocTaBmmecss CTPOKM BKIIIOYAIOTCS B pe3y/IbTaT PeKypPCUBHOI'O 3allpoca U TakKe I10-
MeIIal0TCs BO BPpEeMEHHYI0 pabouyo mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIeAyIOIIUe NeHCTBUS:

a. BouncnseTrcs peKypCcuBHAs YaCTh TaK, YTO PEKyPCHBHAs CCHIJIKA Ha caM 3aIllpoc o0pallaeTcs
K TEKYIIeMy cofmepxuMomy padoderi Tabsuiiel. [I1st UNION (HO He UNION ALL) OTOPacHBAIOTCS
OyoIupPyIOIKecs: CTPOKH M CTPOKH, TyOIUPYIOlie paHee MoIydYeHHbe. Bce ocTaBIInecss CTPOKHU
BKJIIOYAIOTCS B PE3yJIbTaT PEKYPCUBHOTO 3aIIpoca ¥ TaKXKe IIOMeIaiTCs BO BpeMeHHYI0 npomMe-
JHCYMOUHYO madbauuy.

b. Copepxumoe paboueil TabIUIEI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IPOMeXKyTOYHasd TabIuIla OYUIIaeTCs.

IIpuMmeyanue

XoTs yKa3aHHe RECURSIVE II03BOJISIET ONPeHeIsiTh PeKYPCUBHEIE 3alTPOCH], BHYTPH TaKHe 3aIlIPOCEH
00pabaTLIBAIOTCS UTEPAIIMOHHO.

121



3anpocH

B mokazaHHOM BEIIIIE ITpUMepPe B pabouel TabmuIile Ha KaXkI0M 3Talle COOePKUTCS BCero oHa CTPOKa U
B HeWM IIOCJIeJOBaTEeIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm 1mare, 6iaromapsi yCIOBHUIO
WHERE, He BO3BpalllaeTCs HUYEero, TakK YTO BLIUMCIIEHNE 3allpoca 3aBepIiliaeTcs.

PeKprHBHHe 3aIllPOCEL OOBIYHO IIPUMEHATCA OJIA paGOTH C HepapxXru4YeCKUMU HUJIX OPEBOBHUOHBIMU
CTPYKTypaMu OJaHHBIX. B KauyecCTBe MOIE3HOTO IIpuMepa MO2XKHO IIPUBECTH 3alIPOC, HaXOOAIIUuU BCe HETIO-
CpenCTBEHHBIE 1 KOCBEHHEIE COCTABHEIE HAaCTHU IMPOAOYKTA, UCIIOJIBE3YSA TOJIBKO Ta6J'II/II_Iy C MPAMBIMU CBA-
35AMHU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, gquantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity * pr.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

7.8.2.1. NopAapoK noucka

Korpa npu BEIIOTHEHUH PEKYPCUBHOTO 3aIIpoca MPOU3BOOUTCS 00X0M HepeBa, pe3yabTaThl MOXKHO IIOJTY-
4aTh B Pa3HOM IOPSIIKE: «CHaYaa B TIIyOMHY» MJIM «CHAYaa B IIUPUHY>. {71 3TOTO MOXKHO B [IOIIOJIHE-
HUE K OPYTUM CTOJIOI[aM BEIUMC/IUTD YIIOPSIOOYMBAIOIINM CTOJIOEI ¥ UCIIOJIE30BATh €TI0 AJISI COPTUPOBKU
pe3ynbTaToB. O6paTUTe BHUMAaHUE, YTO TAKOM CTOJIOEL HEe OIIPENeIsieT MOPSAA0K 00X0aa CTPOK 3alIPOCOM
— 3TOT MOPSAMOK, KaK BCErfa, 3aBUCUT OT peanusaumu SQL. YmopsgouuBaoIuii cTonber JINIIb T03BO-
nsieT ynoOHbEIM 06pa30M YIOPSIOOYUTE MTOJIyYeHHbBIE PE3YIbTaThI.

YTo6BI OTCOPTHUPOBATL PE3YJIBTATHI B MOPSAKE «CHaydaja B TIIyOMHY», /IS KaXKOOMW CTPOKH pe3ynbTaTa
BBIYMCIISIETCSI MACCUB YK€ IIPOCMOTPEHHHIX CTPOK. Hampumep, pacCMOTPUM CIIEOVIONIUN 3alpoc, KOTO-
PBI¥ BRHITIOJIHSET IIOUCK B TabJiulle t ree IO IMOJIO 1ink:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree;

Y106BI §0GaBUTH HHMOOPMAIIUIO [JIsT YIOPSIOOUYNBAHUS «CHavana B IIIyOMHY», BBl MOXKeTe HallucaTh TaK:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[t.id]
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, path || t.id
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY path;

B o61ieM ciy4yae, Korma OISl BRISBJIIEHHS CTPOKH HYXKHO KMCIIOJIL30BATh HECKOJIBKO II0JIeH, CIIeAyeT MC-
[0JIb30BaTh MACCHUB CTPOK. Hampumep, eciiu HyXKHO OTCIeOUTh MO £1 U £2:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[ROW(t.fl, t.£2)]
FROM tree t
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UNION ALL
SELECT t.id, t.link, t.data, path || ROW(t.£f1l, t.£f2)
FROM tree t, search_tree st
WHERE t.id = st.link
)
SELECT * FROM search_tree ORDER BY path;

ITogcka3ka

ROW () MOKHO OITYCTHUTB, KOT[Ia HY2KHO OTCJIE2KMBATh TOJIBKO OFHO T0jie (KaK OOBIYHO U OLIBAET).
IIpu aToM OyHmeT MCIOIb30BAaThCS HE MACCHUB JaHHBIX COCTABHOTO THIIA, a IIPOCTOM MACCHUB, YTO
6oree a¢phekTUBHO.

YTOoOH MOTYyYUTh PE3YIbTAThl, OTCOPTUPOBAHHBIE «CHAYaJja B ITUPUHY», MOXKHO HOOABUTHL CTONOEI, OT-
CIIEKUBAIOIIUY TIyOUHY MOUCKA, HATPUMED:

WITH RECURSIVE search_tree(id, link, data, depth) AS (
SELECT t.id, t.link, t.data, O
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, depth + 1
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY depth;

s obecneuyeHuss CTaOUILHOCTH COPTUPOBKH N0OaBbTE CTOJIOITE MAaHHBIX B KAYECTBE CTOJIOIIOB BTOPHY-
HOU COPTUPOBKHU.

IToocka3ka

OTOT aNropUTM PEKYPCHUBHOTO BEIYUCIIEHUS 3alpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOUYEeHHEIE
«CHavana B IUPUHYy». M BCE XKe 3TO 3aBUCUT OT peanu3allii, I03TOMY HoJjlaraThCsi Ha 3TO IIOBe-
meHue He cienyeT. [IopsiIOK CTPOK BHYTPU KazxKOOTr'0 YPOBHSI, KOHEYHO, HE OMPEIENEH, II09TOMY B
mo60M ciTydae MOXKeT HoTpeboBaThCsI IBHOE YIIOPSAOYUBaHUE.

[nst ompenenenus: CTon0Ila, KOTOPHIM OyOEeT BEIYMCAATHCS OIS YIIOPANOYMBAHUS «CHadasa B TITyOuHY»
WM «CHA4Yaja B IIMPUHY», €CTh BCTPOEHHHIN CUHTaKcuc. Hampumep:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH DEPTH FIRST BY id SET ordercol

SELECT * FROM search_tree ORDER BY ordercol;

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH BREADTH FIRST BY id SET ordercol
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SELECT * FROM search_tree ORDER BY ordercol;

BHYTpU 3TOT CMHTaKCUC ITpeobpa3yeTcs B GOPMEI, TONOOHEIE BHIIIENTPUBEIEHHBIM (popMaM, COCTaBIeH-
HBIM BPYYHYIO. B mpeqiokeHnn SEARCH YKa3bIBAa€TCS, KAKOU TUII MOMCKA HEOOXOOUM — «CHa4ajsa B TIIy-
OMHY» WM «CHA4daja B IMUPUHY», CIIUCOK OTCJIEKUBAEMEBIX [JII COPTUPOBKU CTOJIOIOB U UMS CTOJOLA,
KOTODHIN OyAeT comepKaTh HaHHBIE, MCIOIb3YEMBIE [JI YIIOPSIAOYUBAHUS. ITOT CcTONOEI] OyAeT HETBHO
moGaBJieH B pe3ynbTupylolue cTpoku B CTE.

7.8.2.2. BoisiBJZIeHue LUKJIIOB

Pa6oTast c peKypCHUBHBIMH 3alIpOCaMH, BaXKHO 00eCIIeYnuTh, YTOOL PEKYPCUBHAS YaCTh 3alpoca B KOHIIE
KOHIIOB He BhIfjajia HUKAaKuX KOpTexkel (CTPOK), B IPOTUBHOM CIIydae IIUKJ OyneT 6ecKOHeYHHIM. MHOToa
IJISS 9TOT0 MOCTATOYHO ITPUMEHSITh UNION BMECTO UNION ALL, TaK KakK mpu 3TOM OyOyT OoTOpackBaThCS
CTPOKH, KOTOPHIE YK€ eCTh B pe3ynbraTte. OOQHAKO YacTO B IIUKJIE BHIOAIOTCSI CTPOKHU, HE COBIIaJAOIINe
TIOJTHOCTBHIO C HNPEOBIAYIIUMU: B TAKUX CIIy4asiX MOXKET MMETb CMBICII HPOBEPUTH OJHO HJIM HECKOJIBKO
moJsie, YToOBI OIIPeAesIuTh, He OblJIa JIUM TeKylllas TOYKa AOCTUTHYTa paHbine. CTaHOapTHHINA CII0C0O0 pe-
meHus TOJOOHBIX 3a/lay — BHIYHCIIUTh MAaCCUB C y2Ke oOpaboTaHHLIMU 3HaYeHUsIMU. Hampumep, CHOBa
paccMOTpuTE CIEOyIONIUi 3alIpoCc, MTPOCMAaTPUBAIOIINY TaGIUITy graph MO MOMI0 link:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, O
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoC 3aUMUKIIUTCS, €CIIU CBSI3U 1ink COmepzkaT IMKJIIEL. Tak Kak HaM HYKHO ITIOIy4YaThb B PE3YIIb-
taTe «depth», omgHO nMUITE U3MEHeHMe UNION ALL Ha UNION He HMO3BOIUT M30exkaTh 3alluKIUBaHus. Bme-
CTO 3TOTO MBI HOJIZKHEI KaK-TO OIPENENIUTh, YTO yKe HOCTUTaId TEKYIIel CTPOKU, NMPONIAS HEKOTOPBIU
nyTh. 11 3TOTrO, M06aBUB ABa CTOJONA is_cycle U path, MBI IOJIy4aeM 3allpoC, 3alUIEHHBIN OT 3alUK-
JTUBaHUS:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY [g.id]
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
g.id = ANY(path),
path || g.id
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

I[ToMuMO TIpeOoOTBPAIIEeHUs IUKIIOB, 3HaYEeHUST MaCCHBa 9YacTO OLIBAIOT II0JIE3HEI CAMU 110 cebe OJIst mpe-
CTaBIEHUS «IIYTHU», IIPUBEIIIETO K ONPENeIéHHON CTPOKE.

B O6H.IeM Clly4ae, Korga AJid BEIABJIIE€HHNS LIUKJIIa HYy2KHO ITPOBEPATE HECKOJIEKO IOJIEeH, cienyeT UCIIojIb30-
BaTb MaCCHUB CTPOK. HaanMep, €CJIM HY2KHO CPAaBHUTD IIOJISI £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY[ROW(g.fl, g.£f2)]
FROM graph g
UNION ALL
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SELECT g.id, g.link, g.data, sg.depth + 1,
ROW(g.fl, g.f2) = ANY(path),
path || ROW(g.fl, g.f2)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

ITogcka3ka

YacTo my1st BRIIBIEHUS ITMKJA HOCTATOYHO OJHOTO ITOJISI, ¥ TOTHda ROW () MOZKHO OIYCTUTB. [Ipu
9TOM Oy[eT MCIIONb30BaThCS HE MAaCCHUB HJaHHBIX COCTAaBHOTO THIIA, a IPOCTOM MacCHUB, 4TO Oojee
apdekTUBHO.

s YIIPOIOEHWA BBIABICHUSA LIUKIIOB €CTh BCTpOGHHBIﬂ CHHTaKCHC. 3anpoc BEIIIIE€ MO2KHO 3aIlMCaTh TakK:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

) CYCLE id SET is_cycle USING path

SELECT * FROM search_graph;

U BHYTPH OH Oy[eT IPUBENEH K BhIIIeyKa3aHHOU ¢opMe. B mpennoxenuu CYCLE cCHadasla YKa3blBaeTCs
CIIKCOK CTOJIOIIOB, OTCJIEKMBAEMEIX IJIS1 BEISIBJIEHUS IIMKJIa, 3aTeM UMs CTOJI0IIa, II0KA3bIBAIOIIEro Ipu-
3HAaK BBEISIBJIEHUS LUK, ¥, HAKOHEL, UMs €Ill€ OOHOr0 CTOJIOIa, B KOTOPOM OyIeT OTCIeXKUBATHCS IIyTh.
CTo0I1El, yKa3kIBaolllre ITUKII ¥ IyTh, OYOyT HesIBHO N0o0aBlIeHHl B pe3ynbTupyiomniue ctpoku B CTE.

IToocka3ka

Cromnbel] ¢ yKa3aHMEeM IIyTH LUKJIa BHYHUCIISETCS TaK Ke, KaK U CTOI0eIl OJis yIOpSAL0YUBaHUS
pe3yJIbTaTOB «CHadaja B TIIyOMHY», YTO IIOKa3aHO B IPefhIAyIIeM IIogpas3melie. 3allpoc MOXKET
copepzkKaTh OOHOBPEMEHHO SEARCH M CYCLE, HO B 3TOM CiIy4ae OJis VIIOPSJOYMBAaHUSA «CHadasa
B rnyOuHy» OyOyT NPOMU3BOOUTHCS JIMIIHUE BHIYMCIIEHUS, IO3TOMY 3¢ (PeKTUBHEE UCIIOJIHL30BaTh
TOJIBKO CYCLE M COPTUPOBATh PE3YIbTATH IO CTONOLY yTH. OOHAKO MCIIOIb30BaHUe B 3alpoce U
SEARCH, ¥ CYCLE OIIpaBIaHO, KOTZla Hy>K€eH IIOPSAIOK «CHadasa B MIUPUHY>.

[71s1 TECTUPOBAHUS 3aIIPOCOB, KOTOPHIE MOTYT 3allMKJIMBATHCS, €CTh XOPOILINHA TPUEM — H0O0aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, caenyoomui 3ampoc 3alUKIINTCS, €CJIM He f00aBUTh ITPEIIOKEHNEe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l FROM t

)
SELECT n FROM t LIMIT 100;

Ho B manHOM cny4ae 3TOTO He IIPOUCXOAUT, TakK Kak B Postgres Pro 3ampoc WITH BBIAAET CTOIBKO CTPOK,
CKOJTBKO (paKTUYECKYU MPUHUMAET POOAUTETECKUN 3aTTPoC. B Tpou3BOICTBEHHOM CPEe UCIIOTb30BaTh 3TOT
IPUEM HE PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome toro, 3TO HE
OyzmeT paboTaTh, €CJIM BHEITHUM 3alIPpOC COPTUPYET pe3yIbTaThl PEKyPCUBHOTO 3allpoca MU COefuHSIeT
WX C OPyro# Tabnuiel, Tak KakK B MOJOOHBIX CIy4asXx BHEIIHHWN 3ampoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJIbTaT 3anpoca WITH IOTHOCTHIO.
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7.8.3. MaTtepuanusaumsa ooLLMX TAaONUYHBIX BbIPpa>keHUM

3ampocsl WITH UMEIOT II0JI€3H0e CBOHCTBO — OOBIYHO OHU BBIYKCIISIIOTCSI TOJIBKO Pa3 OJIs BCETO POIUTEIb-
CKOTO 3ampoca, Jaxe ecjid 9TOT 3alpoC UK COCEOHME 3alTPOCH WITH oOpaliaiTcsd K HUM HEOTHOKpaT-
HO. TakuM 00pa30M, CJIOKHEIE BEIYKUCIIEHUSI, Pe3yIbTaThl KOTOPHIX HY2KHEI B HECKOJIBKHUX MeCTaX, MOXKHO
BBIHOCHUTH B 3aIIPOCHI WITH B I[eJIX ONTHMU3IALNKU. KpoMe TOro, TaKue 3allpPOCHl ITO3BONISIOT U30eKaTh
HeXeJlaTeIbHBIX BEIYUCIIEHUN (QYHKIUH ¢ moO0YHBIMEU 3dderkTamu. OmgHAKO €CTh U oOpaTHasi CTOPOHA
— ONTHMH3ATOP HEe MOXKEeT PacHpPOCTPaAaHUTL OTPAaHUYEHHUS POOHTEIBCKOTO 3allpoca Ha HEeOJHOKPATHO
3aMieiCTByEMBIH 3aITpoC WITH, TAaK KaK 3TO MOZKET ITOBJIMSITh Ha UCII0JIb30BaHME Pe3yIbTaTa WITH BO BCEX
MecCTaX, TOrda KaK MOJI2KHO IIOBIIUATH TOJIBKO B OOHOM. MHOTOKPATHO 3adeMCTBYEMEIH 3ampoc WITH Oy-
IeT BBHIIOIHATHCSA OYKBAJIbHO 1M BO3BpAIlaTh BCE CTPOKHU, BKIIIOUAS T€, YTO IIOTOM MOXKET OTOPOCUTH PO-
muTensckuit 3ampoc. (Ho Kak OBIIO CKa3aHO BEHIIIE, BEIUKCIIEHHE MOXXET OCTaHOBUTLCS PaHbLINEe, eCIA B
CCBHIZIKE Ha 9TOT 3aIlpoc 3aTpedyeTcsT TOMBKO OTPAaHUYEHHOE YHCII0 CTPOK.)

OmHaKO ecJiy 3aIpoc WITH SABASETCS HEPEKYPCUBHBEIM U CBOOOHEIM OT ITOOO0YHEIX 9(h(HEKTOB (TO ECTH 3TO
SELECT, He BEI3LIBAIOIINY U3MEHUYUBLIX (PYHKIIUM), OH MOKeT OBITh CBEPHYT B POOUTEJILCKUHM 3aIIpOC, YTO
TIO3BOJIUT ONTHMU3KUPOBATh COBMECTHO [Ba YPOBHS 3alIpoCoB. I10 yMOIYaHUI0 5TO IPOUCXOOUT, TOJIBKO
€CJI¥ 3aIIPoC WITH 3aeUCTBYETCS B POOUTEIECKOM 3alIpOCe BCETO B ODHOM MECTe, a He B HECKOJIBKUX. ITO
TIOBEMIEHNE MOIXKHO MEePEONPENeNnTh, MoOaBUB YKa3aHue MATERIALIZED, YTOOBl BHIOEJIUThH BEIYUCIIEHHUE
3amnpoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOBI MPUHYOUTEIbHO CBEPHYTDH €T0 B POOUTEJILCKUM
3anpoc. B nocnenHeM ciydae BO3HUKaeT PUCK MHOTOKPATHOTO BEIUMCIIEHUS 3aIlpoca WITH, HO B UTOTEe
9TO MOXKeT OBITh BEITOIHO, €CJIHM B KaXKIIOM CJIydae MCII0JIb30BaHUs WITH U3 BCETO pe3yjibTara 3ampoca
OCTaéTCs TONBbKO HeOOoIbIIasi 4YacTh.

ITpocTo# npumep OJist HEMOHCTPAIIAY STHUX ITPABUI:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3amnpoc WITH 6y;:[eT CBépHy'T B pOJII/ITeHBCKI/Iﬁ u 6yJ1eT BEITIOJIHEH C TE€M 2Ke€ IIJIaHOM, 9TO U 3aIIPOcC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, eciu B TabIuIle CO3aH UHIEKC 10 CTOOIY key, OH MOXKET UCIIOIb30BaThCS AJIS ITONyYeHU S
CTPOK C key = 123. B gpyrom cinydae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH 6YI[eT MaTepHruaJIn30BadH, TO €CTh CO30aCTCA BPEMEeHHas KOIINiA Ta6J'II/II_IbI big_table, KOTO-
pasa 6YJIGT CoequnHeHa C coboit Xe, 0e3 MCIOoIL30BaHUSA KaKOIr0-TH00 HHOEKCa. ITOT 3alipoc 6}7}19T BEI-
IIOJIHATBCA TO0pa3no 3¢)¢)GKTHBHGG B TaKOM BH[€E:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref

WHERE w2.key = 123;

B aToM ciydyae orpaHMYEHUs POOUTEIHLCKOTO 3alpoca MOTYT MIPUMEHSITHCS HETIOCPEICTBEHHO MIPH CKa-
HUPOBAHUU big_table.

HpHMep, B KOTOpPOM BapuaHT NOT MATERIALIZED MOXeT OBITH HeXKeJIaTeJILHBIM:

WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;
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B pmamHOM ciydae Oraromapsi MaTepHanuM3alyd  3ampoca WITH pecypcoéMiast (QyHKIUS
very_expensive_function BEIYHUCISETCS TOJILKO OOHMH pa3 [OJIs1 CTPOKH TAaOIIHITHI, a HEe TBaXK[IHI.

ITpuMepH! BHIIIE MOKA3HIBAIOT TOJILKO MPEJIOKEHME WITH ¢ SELECT, HO TaKUM XKe 00pa30M ero MOXKHO
HUCIOJIL30BaTh C KOMaHOaMM INSERT, UPDATE, DELETE M MERGE. B KaxXgoM ciydae OH IO CyTH CO3TAET
BpPeEMeHHYI0 TabIuIy, K KOTOPOM MOXKHO 0OpaTUTHCSA B OCHOBHOM KOMaHZE.

7.8.4. N3MeHeHUe JBaHHbIX B WITH

B mpepnmoxeHun WITH MOXKHO TaKXKe MCIIOIh30BaTh OOJILIIMHCTBO ONEPAaTOPOB, M3MEHSIOIINX HaHHBIE
(INSERT, UPDATE WU DELETE, HO HE MERGE). 9TO II03BOJISIET BHIIOJIHATH B OOHOM 3alIpOCe CPa3y HECKOIBKO
pa3HeIX onepanui. Hanpumep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3ampoc ¢pakKTUUYEeCKH IIepeMelllaeT CTPOKHU U3 products B products_log. OmnepaTop DELETE B WITH
yYoalisdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 3TO COOEePKMMOE U BCTaBJAET B TAOMUIY products_log.

CnemyeT 3aMeTHTh, YTO IpenioXxKeHue WITH B JaHHOM ClIy4ae HPHCOEOHUHSIeTCS K OIepaTopy INSERT,
a He K SELECT, BIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KakK WITH MOXKET COfiepKaTh OIIePaTOPHI,
U3MEeHSIONINE OaHHbIe, TOJIBKO Ha BEPXHEM ypoBHe 3ampoca. OOHAKO MPH 3TOM IPUMEHSIOTCS OOBLIYHEIE
IIpaBUjIa BUOUMOCTH WITH, TaK YTO K Pe3yIbTaTy WITH MOXKHO OOPaATUTHCS U U3 BJIOKEHHOT'0 oIlepaTtopa
SELECT.

OmnepaTophl, U3MEHSIONINE TaHHble, B WITH OOBIYHO OIIOTHSIIOTCS IIPEIIoKeHneM RETURNING (cM. Pas-
men 6.4), Kak ITOKa3aHo B 3TOM OmpuMepe. BaxXHO MOHMMAaTh, YTO BpeMeHHas Tabuila, KOTOPYI0 MOXKHO
OymeT MCIOIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCs U3 pel3yibTaTa RETURNING, a He I1eJjieBoi Tabmu-
1B olepaTopa. Eciu ommepaTop, U3MEHSIONINY qaHHbIe, B WITH He OOMNOJIHEH IPEeII0KeHUeM RETURNING,
BpeMeHHas Tabnuila He CO3maéTcs U o0pallaThCs K HEeM B OCTAJIbHOM 3ampoce Henb3st. OmHaKO TaKoH
3ampoc BCE paBHO OyaeT BhIIONHEH. Hampumep, OOIIyCTUM CIIEOVIOIINI He OYeHb MPAaKTUYHBIN 3aIIPOC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKH U3 TabMHUIl foo U bar. [Ipu 3TOM YKCJIIO 3aieHICTBOBAHHLIX CTPOK, KOTOPOE TTOTYUHUT
KJIMEHT, Oy[eT MOACYUTHBATLCS TOJIBKO MO CTPOKAM, YOAJIEHHBIM U3 bar.

PeKypCcUBHEBIE CCBHITIKHY B OTIePaTOpPax, M3MEHSIIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTpaHMYEHUE MOIKHO 000¥WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ylIbTaTy PEKYPCUBHOTO WITH, HAaIpuUMep
TakK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);
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3TOT 3allpoC yaoalideT BCe HEIIOCPeOCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT nmoBegeHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniaylneM pasfesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJIbTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrioxeHHEIE OnlepaTOPEL B WITH BBIIOJIHAKTCSI OOHOBPEMEHHO OPYI C OIPYIOM U C OCHOBHEIM 3alIPpOCOM.
TakuMm 06pa3oM, MOPSAMOK, B KOTOPOM OIIePaTOPHl B WITH OyoyT aKTUYECKH U3MEHSITh JaHHLIE, HEIIPE-
cka3yeM. Bce aTu ommepaToph! BHIIIOIHSIOTCS C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), Tak 4TO OHU He
MOTYT «BUOETH», KaK KaXK[IbI} U3 HUX MEHSET IlejieBble TaOmUIlbl. DTO YMeHbIIaeT 3¢ GeKT HelTpencKasy-
eMOCTH QaKTHUeCKOTO IIOpsaKa M3MeHEeHU CTPOK U 03HaYaeT, UYTO RETURNING — eOUHCTBEHHBIN Bapu-
aQHT Ilepefady U3MEeHEeHHUN OT BIOXKEHHEBIX OIIepaTOpPOB WITH OCHOBHOMY 3anpocy. Hampumep, B faHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIITHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO mencTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHokpaTHOe n3MeHEeHHEe OMHOM U TOM Ke CTPOKH B PpaMKaX OTHOTO ollepaTopa He MOAIepKUBaeTCs.
HWmeTh MecTo OyeT TOIBKO OMHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaméKHO OIpeeNlnuTh, KaKoe UMEHHO,
YaCcTO [MOBOJIBHO CJIIOXKHO (a MHOTTA ¥ BOBCE HEBO3MOXKHO). ITO TaK XKe KacaeTCs ClIydasi, Korfa CTpoKa
yIoanseTcs ¥ U3MEHSIeTCSI B TOM XKe ollepaTope: B pe3yabTaTe MOXKeT OBITH BHITIOJTHEHO TOJIBKO OOHOBIIE-
Hue. [TosToMy B 00IIeM ciiydae ciiemyeT u3berarh MOogOOHOTO HaJIOXKEHUs olepaluii. B 4acTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBNIUSATh Ha CTPOKH, U3MEHsIeMble OCHOBHLIM OIIEPAaTOPOM
WITH OTlepaTOpaMu, BJIOXKEHHEIe B Hero. Pe3ynbTat IeidCTBUS TaKUX 3allPOCOB OyIeT HelpeacKa3yeMbIM.

B HacTosiee BpeMs, OJid onepaTopa, U3MEHAIIIero faHHble B WITH, B Ka4eCTBe 11eJIeBOM HeNb3s HC-
II0JIB30BaTh Ta6nnuy, aJist KOTOpOfI OIIpenesyieHO yCJIOBHOE IIPaBUJIO MJIX IIPaBUJIO ALSO MJIU INSTEAD, ecC-
JIX OHO COCTOHUT M3 HECKOJIEKHUX OIIePaTOpPOB.
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Postgres Pro mpegocTaBisieT IOIb30BaTEIsIM OOraThI aCCOPTUMEHT BCTPOEHHEBIX TUIIOB MaHHEIX. Kpome
TOTI'0, II0OJIb30BaTeJIM MOT'YT CO3laBaTh CBOU THUIIEL B Postgres Pro, ncnons3ys komanny CREATE TYPE.

Tabnuita 8.1 cOmepXUT BCe BCTPOEHHBIE THUMH MAaHHBIX 00IEero mojIb30BaHusa. MHOTHEe U3 albTepPHaTHUB-
HBIX UMEH, TPUBEEHHBIX B CTONOIIE «IICeBmOHMMEBI», HCIOJIBE3YIOTCS BHYTPHU Postgres Pro mo ucropuue-
CKUM TIpUYUHaM. B 9TOT CIMCOK He BKIIOUEHB HEKOTOPhIE YCTapeBIlIMe TUIILL U TUIILI AJIsI BHYTPEHHETO
IpUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint int8 3HAKOBOe Iiejoe u3 8 GauT

bigserial serial8 BOChMHUOAMTHOE 1IeI0€e C aBTOyBeIuYe-
HUEM

bit [ ( n) ] OuTOBas CTPOKa (GPUKCUPOBAHHOMN IIUHBI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
OJIUHEBL

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI oJiu-
HEI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

double precision float8 YUCJIO OBOMHOM TOYHOCTH C IIJIaBaloIle
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BellleCTBEHHOE YMCJIO 3aJaHHOM TOYHO-

s) ] CTH
path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH
pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie

Postgres Pro

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
IJIOCKOCTH

real float4 YUCJIO OMUHAPHOU TOYHOCTH C MJiaBalo-
mreit Toukou (4 Gaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial serial4 4yeTHIPEXOAUTHOE IIejioe C aBTOyBeJInye-
HUEM

text CHUMBOJIbHAs CTPOKa IIepeMeHHOM! OJIu-
HEL

time [ ( p) ] [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIs II0JIb30BaTEIbCKOT0 YPOBHS (ycTa-
PpeBIINY THUII; CM. pg_snapshot )

uuid YHUBEPCANIbHBIY YHUKATbHEIN UOEHTHU-
dukaTop

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM
¥ 0e3), xml.

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIBL, YHUKaNbHEIE 071 Postgres Pro, Hanpumep reomeTpudecKue IyTH, U €CTh TUIEl, KOTOPBEIE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHLIM 3HAYEHUEM M3-3a IIOTEePU TOYHOCTH.

8.1. Hucnosblie TunbI

YucoBble TUIH BKIIOYAIOT ABYX-, YeTHIPEX- U BOCbMUOAWTHEIE IIeJIble, YeTHIPEX- 1 BOCbMUOAUTHEIE YHC-
Jla C IJIaBaloIlel TOYKOM, a TaKXKe JeCATHUYHBIe YHClla C 3aJaBaeMOU TOYHOCThIO. Bce 3Tu TUOEH mmepe-
yuncJIeHsl B Tabnuie 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

M Pasmep Onucanue Inama30H

smallint 2 OaiiTa 1esioe B HeOOJBIIIOM guamna- [-32768 .. +32767
30HEe

integer 4 6anTa TUNWYHLIN BEIOOD OIS Lie- -2147483648 ..
JIBIX YHCeIl +2147483647

bigint 8 GaiT menoe B O0mbIIoM guamaso- |-9223372036854775808 ..
He 9223372036854775807

decimal IepeMeHHBIN |BelleCTBEHHOe YHUCIOo C yKa- (7o 131072 nudp mo mecs-
3aHHOM TOYHOCTBIO THYHOU TOYKHK U 0o 16383

— TI0CJIe

numeric TIepeMeHHbIN |BellleCTBEHHOEe YUCIIO0 C YKa- (oo 131072 nudp oo mecs-

3aHHOM TOYHOCTBIO THUYHOM TOYKM 1 1o 16383
— 1ocye

real 4 fatniTa BeIlleCTBEHHOE YHCJIO C TIe- |TOYHOCTH B Ipepdesiax 6 me-
pPeMeHHOM TOYHOCTBIO CATUYHBIX UGP

double precision 8 6alT BEIIleCTBEHHOE YUCJIIO C Ile- |TOYHOCTH B IIpemesax 15 me-
PeMeHHOU TOYHOCTBIO CSATUYHBIX ITUDP

smallserial 2 6aiiTa HeOoJIbIIIoe IIeI0€e C aBTO- 1..32767
yBeTUYEeHUEM

serial 4 GaiiTa 1esioe c aBToyBenuuyenuem |1 ..2147483647

bigserial 8 GauT 6obiioe 1esnoe ¢ aBToyBe- |1 ..9223372036854775807
IUYeHHueM

CuHTAKCUC KOHCTAHT YUCIIOBHIX TUIOB omucaH B [Tomgpasnere 4.1.2. [I71s 9TUX TUITIOB OTPENENIEH TTOTHBIN
Habop COOTBETCTBYIOMINX apUPMETUIECKUX OTIEPATOPOB U QYHKITHM. 3a JOMOTHUTETbHBIMYU CBEIEHUSTMU
obpaTtuTechk K ['mase 9. TTogpo6GHEe 3TH TUIIH OMMMCAHKI B CJIEOYIOIINX Pa3mesiax.

8.1.1. LlesnnioYyUcsieHHble TUMNbI

Tunbl smallint, integer W bigint XpaHST IfeJble YHMCIA, TO €CTh Yuciia 6e3 IpoOHOM YaCTH, UMEIo-
e pasHble MOMyCTUMEBIE MHAIla30Hbl. ITOTMEITKA COXPAaHUTh 3HaYEHUe, BHIXOMAIIee 3a paMKH JHaIaso-
Ha, IPUBEIET K OIIrdKe.

Yaiiie BCero UCIOJIb3YETCHA TUII integer, Kak Haubosiee cHayaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaa30Ha,
pa3Mepa u 6pIcTpomeicTBUSA. TUI smallint OOBIYHO IPUMEHSETCS, TOJILKO KOTa KpaiiHe BaKHO YMEHb-
IINTH Pa3Mep OaHHBIX Ha OUCKe. THUI bigint OpefHa3HaudeH OIS TeX ClIydaeB, KOTIa 4Yucia He yMella-
IOTCA B OUAIlla30H TUIIA integer.

B SQL ompepeneHbl TOMTBKO TUMH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BRIXOMST 3@ PaMKM CTaHOapTa, XOTs MOT'yT paboTaTh U B HEKOTOPHIX npyrux CYB]I.

8.1.2. Yucna c Nnpou3BOJIbLHOMU TOYHOCTbIO

Tum numeric MO3BONISAET XPAHUTD YKUCIIA C OYEHb OONBINUM KOIUUYeCcTBOM udp. OH 0COOEHHO PEKOMEH-
OyeTCd OJisd XPaHEeHUsA OeHEeXKHBIX CYMM U OPYIuX BEJIMYWH, '€ BaXXHa TOYHOCTB. BriuucieHus: ¢ TUIIOM
numeric JAlOT TOYHBIE PE3YyIbTATH], THE 3TO BO3MOXKHO, HAITPUMED, ITPH CJIOKEHUY, BRBIYUTAHUYN U YMHO-
KeHuu. OHAKO OIepaluy CO 3HaYEeHUSIMHU numeric BBEIIOIHSAIOTCS TOpa3fgo MedjieHHee, YeM C LIeTTbIMU
YHCJIaMU UK C TUIIAMHU C IIJIaBalOIled TOYKOM, OMMCAHHLIMY B CIIeOYIOIIEeM pas3merie.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: Mdcwmabd 3HAYEeHUS numeric OIpenesieT KOIUYeCTBO
OEeCATUYHBIX TGP B APOOHOM YacTH, CIIPaBa OT OeCATHUYHOM TOYKH, a MOUYHOCMb — 00Illee KOITUYIECTBO
3HAYUMHIX [TUGP B YHUCIIE, T. €. KOITUYECTBO (P 10 00e CTOPOHEI IECITUYHOM TOYKU. HarmpuMep, Y4uCIo
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23.5141 uMmeeT TOYHOCTL 6 u MaciuTad 4. IleoynciIeHHbIe 3HaUYeHUsT MOXKHO CUMTATh YHCIaMU C Mac-
mrrabomM 0.

st cTonbua TUma numeric MOXKHO HAaCTPOUTh M MAaKCUMAJIbHYIO TOYHOCTh, ¥ MAaKCUMAaIbHBIN MacITad.
Cronber Tumna numeric 00BSIBASIETCS CIEOYIOMIMM 00pa3oM:

NUMERIC (TouHOCTE, Macmrab)

TOYHOCTH JOJIXKHA OBITH TTOJIOKUTEIIFHOM, @ MacIITab MOXKET OBITh TOTOXUTETLHBIM UJTH OTPULIATETEHBIM
(cM. HUXe). ATThTePHATUBHBIM BapUaHT

NUMERIC (TouHOCTE)
ycTaHaBnuBaeT MacmTab 0. ®opma:
NUMERTIC

0e3 yKa3aHMus TOYHOCTH U MacIiiTadba co3maéT cTojIbel] TUIla «<HeorPaHuYeHHOe YK CJIO», B KOTOPOM MOXK-
HO COXPaHSTh YHCIIOBBIE 3HAYEHU JTI000M OJIMHEL [0 IIpenesa, o0yCIOBIeHHOTO peanu3aliueii. B cTonb-
1Ie 9TOTO THUIIa BXOOHLIE 3HAYEeHHUA He OyOyT IPUBOOUTHLCS K KAKOMY-TH00 MacIiTaldy, Torma Kak B CTOJIO-
1Iax numeric C IBHO 3alaHHBEIM MacIITa00M 3HAYEHHUS MOATOHAIOTCS 1Mo 9TOT MaciiTtab. (Ctangapt SQL
yTBEepPXKIaeT, YTO 10 YMOJTUYAHMIO JOJIXKEH YCTaHABIUBATLCSA MacInTab 0, T. . 3HAYEHUS JOJIXKHEI IIPHUBO-
OUTHCS K HeNTbIM ynciaM. OOHAKO MBI CYMTaeM 3TO He OYeHb I0JIe3HBIM. Ecu Oy Bac BaxkHa IepPeHo-
CHMOCTb, BCerfa yKa3blBalTe TOUHOCTh U MaciiTab SBHO.)

IIpumMeuyanue

MaxkcuManbHasi TOUHOCTB, KOTOPYIO MOXKHO YKa3aTh B 00BSIBIIEHUHN TUTIA numeric, paBHa 1000. s
CTOJIOIIOB THUIIA «HEOTPAHUYEHHBIM numeric» CYIIECTBYIOT ITPederibl, OnucanHble B Tabnure 8.2.

Ecnu maciTab 3HaYeHUsI, KOTOPOe HY2KHO COXPaHUTh, IIPEBHIIIaeT 00bABIeHHEIN MaciiTab cTonbIla, Cu-
cTeMa OKPYTJIUT ero 0 3afJaHHOTr0 KOJIMYeCcTBa Hu¢p MociIe TOUKU. EC/IH XKe IIoCie 3TOTO0 KOIUYECTBO
uudp ciaeBa B CyMMe C MacIITaboM IIPEeBEICUT 00BABIEHHYIO TOUHOCTD, MPOU30UIET omrnbKa. Hampumep,
cTojbell, 0ObsSIBIEHHBIN KakK

NUMERIC (3, 1)

, OymeT comepzKaTb 3HAUYEHUsI, OKPYTJIEHHBIE 10 OJHOI'0 OECATUYHOTO 3HakKa, oT -99.9 mo 99.9 BKioyu-
TEJIbHO.

Hauwnas ¢ PostgreSQL 15, cTonbell Tuiia numeric MOXKHO OOBSIBUTH C OTPHUIIATEIBHBIM MaciiTaboM. B
9TOM Cjlydae 3HaYeHus OyayT OKPYTISTHLCS OO MO3UIMM CJIeBa OT MEeCATHYHON TOYKH. IIpu 3TOM TOY-
HOCTH TakK JKe 3afaéT MaKCUMaJllbHOe YUCJIo Iudp, 063 yuéTa oKpyrieHus. TakuM o6pa3oM, B CTOJOIE,
00BSIBIIEHHOM Kak

NUMERIC (2, -3)

, 4uCJI0 OyneT OKPYTISAThCS OO OyIuKauIel THICAYY, U B HEM MOKHO OyIeT XpaHUTh 3HaYeHus oT -99000
o 99000 BxyTIOYUTENHHO. TakKe BIIOJIHE BO3MOXKHO 3a]aTh MacuTal, IpeBHIIaIINl 00bIBIEHHYIO TOY-
HOCTb. Takol cTonI0ell CMOXKET coflepkKaTh TOMBKO OPOOHEIE 3HAYEHMS, B KOTOPHIX KOJIMYECTBO HYJIEH
cpasy IIoclie TOUKU [OJIKHO PaBHATHCA pPas3HOCTH MaciiTtaba U TouHocTu. Hanmpumep, cronben, oObsB-
JIEHHBIN KakK

NUMERIC (3, 5)

, OymeT OKpPYTASITh 3HAYEHUS OO0 IISITH 3HAKOB IIOCJIe TOYKHM M CMOXKET XPaHuTh 3HadeHus oT -0.00999
o 0.00999 BKIIOYUTEJIBHO.

IIpuMmeyanue

PostgreSQL mo3BossIeT UCIIONb30BaTh B OOBSIBIIEHHUH THIIA numeric I000e 3HaYeHue MaciTaba B
muamna3oHe oT -1000 mo 1000. Ograko ctaHmapT SQL TpebyeT, 4T0OB MaciTa® HAXOOUIICSA B AUa-
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mas3oHe oT 0 o 3HAaYEeHUs royrocry. MaciTabbl BHE 9TOTO OHaNa30Ha MOT'YT HE IIOANEePXKUBATLECA
OPYyruMUu CUCTEMaMU 0a3 maHHHIX.

YurcroBrele 3HaUYEeHUS (PU3UUECKU XPaHATCSA 0e3 Kakux-Tubo HOIONHSIONINX HyJel cjieBa UM cIIpaBa.
Takum 0O6pa3oM, 00BABITIEMbIE TOYHOCTE U MacInTab cTonIOIa OIIpeIensiioT MaKCUMAaIbHEIH, a He PHUKCH-
POBAHHLIN pa3Mep xpaHeHus. (B 9TOM CMEBICIIe THII numeric OOMbINIE TOX0XK Ha TUT varchar (n), Y4eM Ha
char (n).) [Ie#CTBUTENbHEIN pa3Mep XpaHEHUST TAKOTO 3HAYEHUS CKIAALIBAETCS U3 OBYX OAWT OIS KaXK-
oY TPYINEI U3 YEeTHIPEX ITUGP U OOMOJTHUTEIBHEIX TPDEX-BOCHMU OaMT.

B momonHeHuMe K OOBIYHELIM YHCJIOBEIM 3HAYEHUSIM THII numeric IIPMHUMAET CJIeayIoliue CIielliaJIbHBIe
3HaA4YeHHusd:

Infinity
-Infinity
NaN

OHU ITPeOCTaBIsSIOT 0CcoObIe 3HaYeHus, onrucalHble B IEEE 754, COOTBETCTBEHHO «0@CKOHEYHOCTDb», MHU-
HycC 66CKOHEeYHOCTL» U «He YHMCJI0». 3allMChIBas 9TH 3HAYEHUs B BUIEe KOHCTAHT B KoMaHOe SQL, X HyXK-
HO 3aKIo4aTh B allocTpodbl, HAaIpUMEDP TakK: UPDATE table SET x = '-Infinity'. Peructp cuMBOIOB
B 9THX CTPOKaX He BaKeH. B KauecTBe anbTepHATUBH 3HAUYEHUS OECKOHEYHOCTH MOTYT OBITh 3alIXCaHbI
Kak inf #© —inf.

3HaueHUs1 OECKOHEUYHOCTH COOTBETCTBYIOT OXKHIOAHUSM C TOYKHM 3pPEeHusT MaTeMaTuku. Hampumep,
Infinity mmioc mo6oe KOHeYHOe 3HaueHHe PaBHO Infinity, KaK M Infinity IUIIOC Infinity; HO
Infinity MHUHYC Infinity HaéT NaN (He YHCII0), IOTOMY YTO B pe3ylbTaTe MOJIydyaeTCs HeoIlpefe-
néuHoctb. O6paTUTEe BHUMaHUE, YTO OECKOHEYHOCTh MOXKET OLITh COXpaHeHa TOJbKO B CTOIOIE TUIla
«HEOTPaHUYEHHHIH numeric», IOTOMY YTO OHA TEOPETUYECKHU IPEBHIIIAET JII000M KOHEYHBIH IPeaert TOY-
HOCTH.

3HayeHUe NaN (He YHCII0) UCIIOJIb3YEeTCS OJIsT MIPEeNCTaBIeHUsI HEONIPEeOeIEHHBIX Pe3yIbTaTOB BEIYMCIIE-
Hu#. BooOie, mobast orepanus ¢ NaN BHIDAET B pe3ybTaTe TOXe NaN. EmMHCTBEHHOE UCKITI0YEHUE CO-
CTaBJIAIOT Ollepalyy, KOTOPHE JAI0T OOWH U TOT K€ Pe3yJbTaT [OJIs JII000TO YMCIIOBOTO 3HAYEHUS, KO-
HEYHOTO U1 OECKOHEYHOTO0 — 3TOT Pe3yIbTaT OyOeT BeaBaThCs U It NaN. ([IpuMep 3TOTO MpUHILIUIIA:
pe3yJIbTaTOM BO3BEIEHMS NaN B HYJIEBYIO CTEIIeHbL OymeT equHUIA.)

IIpuMmeyaHnue

B GONBLITMHCTBE peanu3alinil «He YUCIo» (NaN) CYUTAeTCs He PaBHEIM JIF000OMY APyTroMy 3HAaYEeHUIO
(B TOM yucne u caMoMy NaN). HToOkl 3HaUEHUS numeric MOXKHO OBIJIO COPTUPOBATE U UCIIOIH30BaTh
B IPEeBOBUOHBIX HHOEKcaX, Postgres Pro cunTaeT, YTO 3HAYEHUS NaN PaBHEI OPYT OPYTY U IPU 3TOM
OoJIbIIIe JIF0OBIX YUCIJIOBBIX 3HaYEeHUM (He NaN).

Tumnbl decimal ¥ numeric paBHO3HauHL. O0a 3TH THUIIA ONKMCAHEI B cTaHOapTe SQL.

ITpu OKPYTIEHNH 3HAYEHUM TUII numeric BBIHAET YKUCIIO, OOJIbIIEee 10 MOIYJIIIO, TOTTa KakK (Ha OOJIbIINH-
cTBe mnaTdopM) TUIIE real U double precision BBEIIAIOT OnMuxKalinee 4€THOe uncio. Hampumep:

SELECT x,
round (x: :numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 | -0
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(8 rows)
8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tunel JaHHBIX real M double precision XpaHAT MPUOIUKEHHBIE YHUCJIOBHIE 3HAYEHUS C IIEPEMEHHOMN
TO4YHOCTRIO. Ha Bcex moamepKMBaeMEBIX B HACTOSIIEE BpeMs IUIaTPopMax STU TUIILI peanu3yloT CTaHOapT
IEEE 754 gns npBon4YHOU apu(METUKH C TJIaBaloliel TOYKOU (C OQUHAPHOU U OBOMHOU TOYHOCTHIO COOT-
BETCTBEHHO), B TOM Mepe, B KaKOU ero MoAaepKMBaIOT IIPOIECCopP, ollepaloHHas CUCTeEMa U KOMITUIIS-
TOD.

HeTouHOCTE 371eCh BHIpAzKaeTCs B TOM, YTO HEKOTOPHIE 3HAYEHUSI, KOTOPHIE HEIb3s ITpeoObpa3oBaTh BO
BHYTPEHHUM (QopMaT, COXPaHSIOTCS NPUOIUKEHHO, TaK YTO IIOJIyYeHHOE 3HaYEeHHE MOXKET HEeCKOJIbKO
OT/IMYATHLCSA OT 3aIlMCAHHOI0. YIpaBJjieHWe MOmOOHBIMY OIIMOKaMM ¥ X PACIpPOCTPaHEeHHe B MPOIlecce
BBIYHMCIIEHUH SIBIISETCS IIPeIMETOM M3Y4YeHUs ILEeJIor0o pa3felia MaTEMAaTUKH M KOMITBIOTEPHOM HAayKH, U
37IeCch He pacCMaTpPUBaEeTCs. Mbl OTMETHUM TOJIBKO CIIeOyIOIee:

e Ecnu BaMm HY2KHA TOYHOCTH IIPU XPaHEHUHN U BBIYHUCIIEHUAX (HaHpI/IMep, OJid JEeEHEeZKHBIX CYMM), HucC-
HOHBSyﬁTe BMECTO 9TOT'O THUII numeric.

* Ecnu BBl XOTUTE BBHIIOJHATEL C 9TUMU TUIIAMU CIIOXKHBIE BEIYUCIIEHHUS, UMelolnue O0IbIIVI0 BaXK-
HOCTB, TIIATEJIbHO U3YYUTE peaan3aliiio olepauuii B Ballel cpefe U 0cCOOeHHO oBeieHne B Kpaii-
HUX cly4dasix (0eCKOHeYHOCTh, aHTUIlepeIloIHeHUe).

° l'IpOBepKa PaBeHCTBa OBYX 4YHCeJI C II71aBaloIlle¥ TOYKOM MOXKET He BCeraa JaBaTh OXKHOaeMbIl pe-
3yJIbTaT.

Ha Bcex mommepXKuBaeMBIX ceiiyac miaTdopMax THUII real MOXKET COXPaHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 c TOYHOCTBIO HEe MeHbIIe 6 mecATUYHBLIX MUdpP. TUI double precision mpeamaraert
3Ha4YeHUs B AuaraloHe npubmusutenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTBIO He MeHbIne 15 mudp.
ITonBITKa COXPAHUTH CJIMIIKOM OOJIBININE MJTH CIIUIITKOM MaJleHbKHe 3HaYeHU s NPUBENET K omnoke. Eciu
TOYHOCTb BBOJMMOI'O YMCJIa CIIUIIKOM BeJIMKa, OHO OymeT OKpyriaeHo. IIpu MOmBITKe COXPAaHUTh YHUCIIO,
6m3Koe K 0, HO HeIpeaCcTaBUMOe KaK OTIuYHOoe oT 0, Ipou30uaeT ommnbKa aHTUIIEePETIOTHEH M.

ITo ymom9aHUIO YHUCJIa C IJIaBalOMIEd TOYKOM BEIBOOATCS B TEKCTOBOM BHAE B KpaTdyaullleM TOYHOM IeCs-
THYHOM IIPEICTaBIeHNH; BEIBOOUMOE OEeCSITUYHOEe 3HaUeHNe OKa3hiBaeTcs 0ojiee OMM3KKUM K M3HAYaAIh-
HOMY OBOMYHOMY YHCITy, YeM JIio60e Apyroe 3HadeHUe, MPEeOCTaBUMOE C TOM Ke MBOUYHON TOYHOCTHIO.
(OmHako BEIBOOUMOE 3HaU€eHMeE B TEKYyIlel peanu3alliy HUKOTAa He HaXOOUTCS MOYHO IIocepenuHe MexK-
IOy OBYMS OPEICTaBUMBIMH IBOMYHLIMY 3HAYEHUSIMH, BO n30eXKaHNWe PACIIPOCTPAHEHHOM OMIMOKHY C PyHK-
LUSIMHM BBOJIa, HE YYHUTHIBAIOIIUMH KOPPEKTHO IIPABUJIO OKPYTJIEHUS OO0 OHMKaWUIIIero 4€THOro.) BriBo-
OIUMOe 3HaYeHHe MOXKET 3aHMMAaTh He 0osblie 17 3HaYalIuX OEeCATUYHBIX MUGP O THUOa float8 U HE
Oonbire 9 nudp ong Tuna floatd.

IIpumMeuyanue

Hpe06pa3OBaHHe B KpaT‘{afILL[I/II;'I TOYHBIN BU[ IIPOU3BOOUTCA Iropasngo 6bICTpee, 4YeM B TPAOUIIUOH-
HOe IMpeacTaB/IeHrue C OKPYTJIEHUEeM.

I711 COBMECTUMOCTH C pe3y/IbTaTaMH, BHHaBa€MEIMU CTAapPEIMU BepcusiMu Postgres Pro, u yMeHbIIIEHUS
TOYHOCTH BBEIBOOUMEBIX UHCEJI, KOTHa 3TO TpebyeTcs, B mapamerpe extra float digits MozkHO BHIOpaTh
TakKkKe BapHaHT OKPYTIEHHOTO OeCcITUYHOro BhiBoga. Co 3HaueHreM 0 BOCCTaHABIMBAETCS OEHCTBOBAB-
11ee paHee 10 YMOJIYaHHMIO OKPYTJIeHHe Yncia Ao 6 (ays Tuna floatd) unu 15 (g float 8) 3HAYAIIHUX Je-
CATUYHBIX ITUGP. [Ipy OoTpUIlaTENbHBIX 3HAUEHUSIX YHUCIIO 3HAYAIINX (P YMEHbIIAETCS AOMIOITHUTEb-
HO; HAITpUMep, IIpH -2 pe3ynbTaT OymeT okKpyriieH no 4 unu 13 1udp, COOTBETCTBEHHO.

ITpu mro6om 3Hauenuu extra float digits, 6ompiem 0, BEIOMpaeTcs KpaTdaklliee TOYHOE MPEeACTaBIeHUE.
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IIpumeuanue

ITpunoxkeHus:, KOTOPHIM OBITM HYKHBI TOYHBIE YHUCJIOBBIE 3HAUEHHUS, PAHbBIIE 3ajiaBaiy OJjs mapa-
meTpa extra float digits 3Hayenue 3, 4TOOHBI MONMYUUTH UX. OHU MOTYT HPOLOJIXKATH UCIIOJTE30BaTh
9TO 3HAYEHUE AJIsT MaKCUMaJIbHOM COBMECTUMOCTH C PA3HBIMU BEPCHUSIMU.

B momomnHeHue K OOBIYHELIM YKMCJIOBLIM 3HAYEHUSIM THIILI C IIaBalolley TOYKOM MIPUHUMAIOT Cllegyrlinue
ClienraJIbHbI€ 3HaAYeHHUA:

Infinity
—Infinity
NaN

OHU IIPeOCTaBIsSIOT 0CcOObIe 3HaYeHus, onrucalHble B IEEE 754, COOTBETCTBEHHO «0€CKOHEYHOCTD», MHU-
HyC 66CKOHEYHOCTh» U «He YHMCII0». 3alliChIBas 9TH 3HAYEHUs B BUIE KOHCTAHT B KoMaHOe SQL, UX HyXK-
HO 3aKJIo4YaTh B anlocTPodkl, HallpUMEpP TaK: UPDATE table SET x = '-Infinity'. PerucTp cuMBOIIOB
B 9THX CTPOKax He BaKeH. B KauecTBe albTepHATUBHE 3HAUYEHUS OECKOHEYHOCTH MOTYT OBITh 3alIKCaHbI
KakK inf M —inf.

IIpumeuyanue

Cormacuo IEEE 754, NaN He OOJIXKHO CUHTAThCS PABHEIM JII000MY OPYyroMy 3HAYEHHIO C MJIaBalo-
e TOYKOM (B TOM 4YHCJIE U caMOMYy NaN). YToOBI 3HAYEHHUS C IIJIaBalOMIed TOYKOM MOXKHO OBIIO
COPTUPOBaTh U UCIIOJIb30BaTh B ADEBOBUIOHEIX UHIEKCax, Postgres Pro cuuTaet, 4TO 3HaUYEeHUI NaN
PaBHEI OIPYT OPYTY, ¥ IPU 3TOM OOJIbIIIE TIOOBIX YUCJIOBBIX 3HAUYEHUH (HE NaN).

Postgres Pro Takxke nopgmepzkuBaeT GopMaTH float U float (p), OTOBOPEHHEIE B cCTaHmapTe SQL, mna
YKa3aHUs HETOYHBIX YHCJIOBBIX TUIIOB. 30E€Ch p OIpPenensseT MUHUMAIbHO JOIMYCTUMYIO TOYHOCTDL B 080-
uuyHbix tudpax. Postgres Pro BocopuHUMaeT 3alluCh OT float (1) OO float (24) Kak BEIOOP THIIA real, a
3allucCh OT float (25) mOo float (53) Kak BBIGOp THUMa double precision. 3HAaYEHUS p BHE OOIIyCTHUMOTO
Iuaral3oHa BBI3BIBAIOT OMUOKY. Eciiu float yKa3biBaeTcsl 063 TOYHOCTH, TOAPa3yMeBaeTCs THUIl double
precision.

1.4. NocnepoBaTesibHblie TUMNDI

IIpumMeuyaHnue

B aToMm pasmene onuchiBaeTcs cuenuudHbN ainsi Postgres Pro crmoco6 co3spmanwust cTonbiia ¢ aBTo-
yBenu4yeHueM. [Ipyroi cnocod, cOOTBETCTByIOmMM cTaHmapty SQL, 3akiodyaeTcs B UCIIOIb30Ba-
HUH CTOJIOIIOB UAeHTUOUKAIINYN U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

Tuner OaHHBIX smallserial, serial u bigserial He ABIAITCA HAaCTOAIIUMU TUIIAMHU, a IPEOCTABIIAIOT
o601 mpocTo yooOHOEe CPEeICTBO OJisi CO3TaHMus CTONOLOB C YHUKAIbHBIMU uaeHTUHUKaTopamMu (rmomoo-
HO€e CBOMCTBY AUTO_INCREMENT B HeKoTOphIXx CYB]I). B Tekyllel peanu3aluy 3alliCh:

CREATE TABLE wmMg_Tabmuner (
umMg_cronbyga SERIAL
)i

paBHO3HAYHA CJIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE wmmg_rabnuyel_uMg_cronbrna_seq AS integer;
CREATE TABLE wmM4a_Tabmuier (
uMg_cronbra integer NOT NULL DEFAULT nextval ('mmdg_rabaungel kMg _cTonbra_seq')
)
ALTER SEQUENCE wMg_rTabnunel_uMd_cronbra_seq OWNED BY wmmMg_TabmnuHLbl. MMS_CTOROIAE;
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To ecTh IIpu ONpedesIeHUH TAaKOTO THUIIA CO3HAETCS IeIOYHCIIEHHBIM CTONI0eIl CO 3HaYeHHueM II0 yMOI-
YaHWI0, U3BJIEKAaEMEIM U3 TeHepaTopa IOCIeOoBaTeIbHOCTH. YTOOH B CTOOEI] Helb3si OBIJI0 BCTABUTH
NULL, B ero ompeneneHnue nobaBisgeTcss orpaHWYeHHe NOT NULL. (Bo MHOrHX ciy4dasix TakKe MMeeT
CMBICH OOABUTH [IJIsT 9TOTO CTOJIOIIa OrpaHudYeHusT UNIQUE UM PRIMARY KEY [OJISI 3QIMTHI OT OITHOO0YHOTO
mobGaByieHUsT OyOIMPYIOINXCS 3HaUEeHUHM, HO aBTOMaTU4YeCKU 3TO He npoucxonaurt.) [locnenHss KoMaHOa
OIpefesisieT, YTO IMOCIeA0BaTEeJIbHOCTh «IIPUHAAJIEKUT>» CTOJIOIY, TaK YTO OHa OyIOeT ymaJjieHa Ipu yhaa-
JIEHUH CTOJIOIA UITH TaOIUIIE.

IIpumeuanue

Tak KakK TUIHB smallserial, serial M bigserial pealW30BaHbLI Yepe3 MOCJIEOOBATENIbHOCTH, B
YHCJIOBOM PSOY 3HAYEHWI CTOJIOIIa MOTYT 00pa30BBIBATHCS IMPOIYCKH (MIH «OHIPBEI»), HaxKe eCJIh
HUKaK#Ue CTPOKM He yOallsdJuCh. 3HaUYeHNe, BEIIEeJIEHHOE U3 II0CJIeq0BaTEIbHOCTH, CYUTaEeTC «3a-
OeMCTBOBAaHHBIM», JaXKe €CJIM CTPOKY C 3THMM 3Ha4YeHHEeM He yOaJoCh BCTAaBUTb B TaOmIUIly. DTO
MOZKeT IIPOM30UTH, HAaIPHUMep, IIPKH OTKATe TPaH3aKINM, NoOaBidioIlel maHHble. CM. OoImMcaHUe
nextval () B Pasgene 9.17.

YT0O6HI BCTAaBUTDH B CTOJNIOEIl serial cilenymiiee 3Ha4eHue II0CJIeI0BaTeJIbHOCTH, eMY HY2KHO IIPDUCBOUTH
3HaA4YeHHe I10 YMOJIYaHHUIO. 9TO MOXKHO cHenaTh, MO0 UCKITIOYUB €ro U3 CIUCKa CTOJNIOIOB B ommeparTtope
INSERT, MO0 C IOMOIILIO KJTIOYEBOT'0 CJIOBa DEFAULT.

HMeHa TUIOB serial M seriali PAaBHO3HAYHEI: OHU CO3OAI0T CTOJ'I6LII:I integer. Tak Xke ABISAITCS CHU-
HOHMMAaMH MMeHAa bigserial ¥ serial8, HO OHHM CO3[AIOT CTOJOIH bigint. TUII bigserial clemyeT UC-
IIOJIB30BATh, €CJIU 3a BCE BpeMs 2KU3HHU Ta6J'II/II_I]>I IIJIaHUPYETCs UCIIONIE30BaTh OoJbllle YeM 2°° 3HAUYeHUH.
U HakoHel], CHHOHMMAaMU SBJISIOTCA MMeHa THUIIOB smallserial U serial?, HO OHM CO3HAalOT CTOI0OeIl
smallint.

ITocnegoBaTenbHOCTh, CO3MaHHAsA OIS CTONONA serial, aBTOMATHUECKHU yOalIsIeTCs IPU yOalleHNuU CBS-
3aHHOr0 cTosbua. IlocnemoBaTeTbHOCTL MOXKHO yOAIUTh U OTHEIBHO OT CTONIOIA, HO IIPU 3TOM TaKiKe
OymeT ymayeHo olpenelieHre 3HaUYeHUs 110 YMOIT4aHUTIo.

8.2. leHe)XHble TUNbI

TUI money XPaHUT OEHEKHYIO CYMMY C (DMKCHUPOBAHHOM APOOHO¥ 4acThio; cM. Tabmuirty 8.3. TOYHOCTD
OpoOHOM YacTH OIpenessieTcsl Ha YPoBHe 6a3bl JAHHBIX IapaMeTpoM lc monetary. [yt quana3oHa, Imo-
Ka3aHHOTO B TabJuIle, IpPeaIoiaraeTcs, 4YTO YUCJIO0 COOEePKUT OBa 3HaKa IOCJie 3ansTol. BxogHble naH-
HBIE MOTYT OBIThH 3alIMCAHHI IIO-PA3HOMY, B TOM YHCJIE B BUME II€JIBIX U OPOOHBIX YKCEJI, @ TAKXKE B BUME
CTPOKHU B leHeXKHOM ¢opMaTe, HampuMep '$1, 000.00'. BEIBoOsATCSA 9TU 3HaYEHUS OOBIUYHO B I€HEKHOM
dbopmaTe, 3aBUCAIIEM OT PETUOHAIBHEIX CTAaHOAPTOB.

Taoauma 8.3. [leHeXKHBIe THIIBI

UM Pasmep Onucanue Inama30oH

money 8 Gaiit IeHeXHasi CyMMa -92233720368547758.08 ..
+92233720368547758.07

Taxk Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHIAPTOB, TOIMBITKA 3aTPY3UTh
OaHHbBlE TUIIA money B 06a3y MAaHHEBEIX C OPYTHMM IIapaMeTpPOM lc_monetary MOXKeT OBITh HeyHgadHOU. Bo
u3bexkaHue MogoOHEIX TPOOIeM, IPeXkK/ie YeM BOCCTaHABIMBATEL KOHIO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 9TO ITapaMeTp lc_monetary B 9TOU 6a3e HaHHEIX UMEET TO XKe 3HaYeHUe, YTO U B UCXOOHOM.

3Ha4YeHUusI TUIIOB numeric, int ¥ bigint MOX>XHO IIPUBECTHU K THIIY money. Hp606p830BaHI/IH TUIIOB real
1 double precision TakK XK€ BO3MOXKHEI YepPe3 TUII numeric, HAIIpUMeEP:
SELECT '12.34'::float8::numeric: :money;

OmHaKO MCIIOIb30BaTh YHCIIA C IIJIaBAOIIEeH TOYKOU s MeHEeXKHBIX CYMM He PEKOMEHOyeTCs M3-3a BO3-
MOZKHBIX OIITMOOK OKPYTJIEHUS.
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3HaYeHNWE money MOIKHO IIPUBECTH K TUNY numeric 6e3 moTepu To4yHOCTU. [IpeobGpa3oBaHue B ApPyrue
THUIILI MOXKET OBITh HETOYHBIM ¥ TaKzKe [OJIZKHO BBITIOIHSATHCS B [IBA 3Talla:

SELECT '52093.89'::money::numeric::float8;

IMpu meneHWM 3HAUYEHHs THUIIA money Ha IIeJI0€ YHCJIO BHIMOJIHSIETCS OTOpachiBaHUEe OPOOHOM YaCTU U
mosy4daeTcs 1efoe, Onuxkariinee K Hymi0. YToOb ITOIyYUTh PE3YIbTAaT C OKPYTI€HUEM, BEIIIOTHUTE Jele-
HUe 3HAaYeHUS C IJIaBaloIel TOYKOM MM IIPUBEOUTE 3HAaYEeHHEe THUIMA money K numeric A0 AEJIEHUS, a
3aTeM IPUBEOUTE PE3yabTaT K TUNY money. (IToCIemHWI BapuaHT OPEOIOYTUTESIFHEE, TaK KaK HCKITIO-
YyaeT PUCK NOTePU TOYHOCTHU.) Korfma 3HaueHHne money OEJIUTCS Ha APyroe 3HaYeHUe money, PE3yILTaTOM
OymeT 3HaYeHUe TuMa double precision (TO €CThb IIPOCTO YKCIIO, HE JeHEeXKHAas BeJIMUNHA); JeHEeXKHbIe
eOUHUIIBI U3MEPEHUs IPU JeIeHUN COKPAIIaioTCs.

8.3. CMMBOJIbHbIE TUNbI

Taonumna 8.4. CHMBOJ/IBHBIE THIIBI

Umsa OnucaHue

character varying( n), varchar( n) CTPOKa OTPAHUYEHHOU IIEPEMEHHOU OJINHEI

character ( n), char( n) CTpOKa(bHKCHpOBaHHOﬂQEHHHH,ﬂOHOHHeHHaH
npobemamMu

text CTPOKa HEOTPAaHUYEHHOU ITIepPEeMEHHON OJIUHEI

B Tabnune 8.4 nmepedynucsieHbl CHMBOJILHBIE TUIIL 00111€T0 Ha3HAaYeHNs, HOCTyIIHEle B Postgres Pro.

SQIJOHpeHeHHeTHBaOCHOBHBD{CHMBOHBHLD{THHa:character varying (n) U character (n), roge n — IIo-
JoXKuUTenbHOe uncio. O6a 3TH THIIA MOTYT XPaHUTh TEKCTOBEIE CTPOKH OJIMHOM IO n CHUMBOJIOB (He 0auT).
ITombITKa COXpPaHUTDh B CTOJIOIE TAKOTO THUIIa 00jiee OIUHHYIO CTPOKY IIPUBEOET K OIInOKe, eCIIH TOJTBKO
BCe JIUIITHKME CHMBOJIH He SIBJIISIOTCS mpobeaMu (Torma OHU OyOyT yCedYeHBI IO MaKCHUMAaJIbHO MOMYyCTH-
MO OITHUHEI). (9TO HECKOIBKO CTPaHHOE HCKITIOUeHNe MPOOUKTOBaHO cTaHmapToM SQL.) Ecnu mnuHa co-
XpaHsSIeMOU CTPOKM OKa3bIBAETCSI MEHbINE 00bSIBIEHHOM, 3HAYEHUS THUNA character OyOyT OOIOIHSTCS
npobesaMu; a TUI character varying IIPOCTO COXPAaHUT KOPOTKYIO CTPOKY.

ITpu mOMBITKE SIBHO MPUBECTU 3HAYEHUE K TUITY character varying(n) WU character (n), 4aCThb CTPO-
KM, BEIXO[SIAasl 3a TPAHUIY B n CHMBOJIOB, YIaIseTCs, He BEI3bIBAs OIMIUOKHU. (ITO TaKKe MPOOUKTOBAHO
crargaptoMm SQL.)

3anucu varchar (n) U char (n) SBASIOTCS CMHOHMMAMHU character varying(n) M character (n) COOT-
BETCTBeHHO. Eciiu n 3ajaHO, OHO HOJI?KHO OBITH OOJIbIIe HYJIA M MeHbIe uiu paBHo 10485760. 3anucu
character 6e3 yKa3aHUSs OJIUHBI COOTBETCTBYET character (1). Eciu Xe OnuHa He yKa3bIBaeTCs OIS
character varying, 3TOT THUI OymeT OPUHUMATL CTPOKH JIIOOOTO pasMepa. ITO IIOBeOeHUe SBISIEeTCS
pacmupenueMm Postgres Pro.

ITomumo atoro, Postgres Pro mpepsaraer TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKH ITPOM3BOJILHOMU
OIuHBL. XOTS TUI text HE ONMCaH B cTaHmapTe SQL, ero nognepxuBaioT 1 HeKoTopeie apyrue CYB]I SQL.

3HaYeHUusI TUIIA character (I)I/I3I/ItIeCKI/I OOIIOJIHAKTCSA HpOGGJ‘[aMH OO n CMMBOJIOB U XPAHATCHA, a 3aTeM
oToOpaxkawTCcs B TaKoM Bume. OOHAKO TP CPAaBHEHUWHU OBYX 3HAUEHWH THUMA character JOMOJIHSIOIINE
HpOGGJ‘IBI CHUTAIOTCA HE3HaAYAIIIMUMU U UTHOPUPYIOTCHA. C IIpaBUJIaMM COPTHPOBKH, I'le HpOﬁGJ‘IbHBIe CUM-
BOJIBI ABJIAIOTCA 3HAYAIllMMHK, 3TO IIOBEOEeHKWEe MOZKEeT IIPUBOOUTE K HEOXKHMIOAHHBIM pe3yJibTaTaM, Hallpu-
Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0Ts1 B MoKanu C cuMBOJI Ipobesia CYuTaeTcss O0JIbIIe CUMBOJIA HOBOM CTPOKH. [Ipu mpuBemeHun 3HadYe-
HUS character K APYrOMYy CUMBOJIBHOMY TUIY IOMOJIHSIOIINE TPOOesikl OTOpachBalOTCA. 3aMeThTe, UTO
9THU HpOGGJ‘IBI Hecym CMBICJIIOBYIO HAarPy3KYy B THUIIAaX character varying U text U B IIPOBEPKax I10 I.Ha6-
JIOHAM, TO €eCTb B LIKE 1 PETYNAPHBIX BEIPAXKEHUAX.

Kakne MMeHHO CHMBOJILI MOKHO COXPAHHUTh B 9TUX THIIaX HJAHHLIX, 3aBHCHUT OT TOTO, KakKoi HaboOp CUM-
BOJIOB OBIJT BEIOpAH IIpH co3maHuu 6a3el JaHHLIX. OmHaKo cUMBOJI ¢ KomoM O (rHOrma HaswiBaeMbiii NUL)
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COXPaHUTH HEJIb3s, BHE 3aBUCUMOCTHU OT BRIOPAHHOT0 Habopa CUMBOJIOB. 3a MOOPOOHOCTSIMH 06PaTUTECH
K Pasgeny 22.3.

[71s1 XxpaHeHUsT KOPOTKOM CTPoKu (mo 126 6aiiT) TpebyeTCst HOMOTHUTEbHBIN 1 6aliT mITIoC pa3Mep caMou
CTPOKH, BKITIOUAs MOMOIHSIIONIME TPOOesbl AJIsi TUIA character. [JI CTPOK AnuHHEe Tpebyercsd He 1,
ad OOIIOJTHUTEJIbHBIX OamiTa. CucreMa MOXeET aBTOMATUYECKU CKUMATh OJIIMHHBIE CTPOKH, TaK 4YTO (I)I/I-
3UYECKUU Ppa3Mep Ha OUCKe MOXKeT ObITHL MeHbIe. OueHsn OJIIMHHBIE TEKCTOBEIE CTPOKHU IIE€PEHOCATCA B
OoTHenbHBIE TAOIUIILI, YTOOH OHU HE 3aMeJIisiiu paboTy ¢ ApyruMu cTobiamu. B mobom cnydae MaKCH-
ManbHO BO3MOXKHHEIN pa3Mep CTPOKU cocTaBiseT okosyio 1 I'B. (JomycTuMoe 3HaYeHWE n B OOBSIBIIEHUH
THUIIa JAHHBIX MEHBIIIE 9TOTO YKCJIa. DTO OOBSICHSIETCS TEM, YTO B 3aBUCUMOCTHU OT KOOUPOBKU KaXKIBIH
CUMBOJT MOXKET 3aHMMAaTh HECKOJILKO GalT. Eciiu BB JKejlaeTe COXPaHSATb CTPOKU 0e3 ompenenéHHOTO
mIpenesna OJINHEBL, UCIIOJIB3YIUTE TUIIH text WU character varying 6€3 yKa3aHUs OJIMHEL, a HEe 3aaBanTe
Kakoe-Tu00 60JIbIIIoe MaKCUMaJIbHOE 3HAYEeHHe. )

IToocka3ka

ITo 6BICTPOMENCTBUIO 3TU TPU TUIIA TPAKTUUYECKU HE OTJIMYAlOTCA OPYT OT OApyra, He cuuTas 605b-
IIIeTO pa3Mepa XpaHeHUs [Jig TUIla C HOIOJIHAIMMMU TpobelaMyu U HECKOJIBKUX MAIIUHHLIX Olle-
paiui ojis MPOBEePKU [JIUHEBL IIPU COXPaHEHUM CTPOK B CTOJIOIlE C OTPaHUYEHHOM OIUHOMN. XOTS B
HekoTopeix CYB]I Tunm character (n) paboraeT 6bicTpee Apyrux, B Postgres Pro aTo He Tak; Ha
mene character (n) OOBIYHO OKA3bIBAETCS MeIJIEHHEe OCTAIbHEIX TUIIOB M3-3a 00JIbIIEr0 pa3Mepa
OaHHBIX U 00jlee MenjIeHHON COPTUPOBKHU. B GONBIIMHCTBE CIIydaeB BMECTO HEro JIydlle IIpuMe-
HATH text UJIU character varying.

3a mHbOpMaIKel 0 CHHTAaKCHUCe CTPOKOBBIX KOHCTAHT oOpaTtuTecs K [Tompa3meny 4.1.2.1, a 06 uMeonumx-
cs omepaTopax u GYHKIIUIX Bl MOXKeTe y3HaTh B [ 1aBe 9.

IIpumep 8.1. Ucnoib30BaHHE CUMBOJILHBIX THUIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

QIMBKA: B3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- 9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok \ 2
good | 5
too 1 | 5

OyHKIUA char_length paccmaTrpuBaetcsa B Paspene 9.4.

B Postgres Pro ecTh elé gBa CUMBOJIBHBIX TUIIa GUKCUPOBAHHOM [JIUHEI, IPUBEIEHHEIE B TabmuIe 8.5.
OHu npepHa3Ha4YeHbl He [JIS IIUPOKOTO MPUMEHEHHSs, a OJIS UCII0Ih30BaHUS TOJIbKO BO BHYTPEHHHUX CH-
CTEMHBIX KaTajiorax. THUII name CO30aH OJjid XpaHEeHUuA I/IJIeHTI/I(l)I/IKaTOpOB. B HacCTodAlllee BpeMd ero JjmHa
cocTaBJsieT 64 Oatita (63 ASCII-cuMBoOIIa III0C 3aBePHIAIOIINY HOMIB), HO B UCXOOHOM KOOe C OHa 3apja-
€TCsI KOHCTAHTOM NAMEDATALEN. DTa KOHCTaAHTa OIIPe[esIsIeTCcs BO BpeMs KOMIUISAINUY (M e€é MOXKHO Me-
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HSTBH B OCOOBIX CIIy4asix), a KpOMe TOTr0, MaKCHUMaJIbHAas OJINHA 10 YMOIYaHHUI0 MOXKET OLITh yBeITnUYeHa B
Cleaymonux Bepcusax. Tum "char" (oOpaTHuTe BHUMaHWe Ha KaBBIYKH) OTJIMYAETCS OT char (1) TEM, UTO
OH 3aHUMAaeT TOJIFKO OJMH 0alT XpaHUIIUIIA ¥ I09TOMY MOXKET XPaHUTh TOJIBKO oauH ASCII-cumBon. OH
HUCIIONIb3YEeTCS B CUCTEMHEBIX KaTaJiorax [JjIs IIPOCTHIX IIEPEUYHCIIEHNH.

Taonuia 8.5. ConernuaibHbBIEe CHMBOJILHBIE THIIBI

HUmsa Paszmep OnucaHue

"char" 1 GaitT BHYTPEHHUN OOQHOOANTHBIN TUI

name 64 6aiita BHYTPEHHUU TUII OJIT UMEH 00b-
€KTOB

8.4. 1BOUYHbIE TUNDbI AAaHHbIX
HJ‘IH XPpaHEeHUd OBOMYHBIX TAHHEBIX IIPDeOHAa3HAY€eH THUII bytea; CM. Ta6n1/1uy 8.6.

Taoaumna 8.6. IBOHYHBIEe THIIBI JAaHHBIX

Hmsa Pa3mep Onucanue
bytea 1 unu 4 GaiiTa OJIIOC caMa ABOUYHAs CTPOKa IBOUYHAS CTPOKa IepeMeHHOU
IJTUHBI

[IBOMYHBEIE CTPOKH MPEOCTaBIISIIOT COO0M ITOCIeI0BaTeIbHOCTh OKTETOB (0aMT) 1 UMEIOT ABa OTIUYUS OT
TEKCTOBBIX CTPOK. BO-TIePBHIX, B IBOMYHBIX CTPOKAX MOXKHO XPAaHUTh OalTH ¢ KogoMm 0 u APpYTrUMHU «HeIe-
yaTaeMbIMU» 3HaYeHUSIMHU (OOBIYHO 3TO 3HAUYEHHUS BHE OeCSATHYHOro muama3oHa 32..126). B TeKCTOBEIX
CTpPOKaxX HeJb3sl COXPaHSATh HyJIeBble OAWTH, a TaKKe 3HAUEHUs U II0CJIEIOBATEILHOCTH 3HAYEHUM, HE
COOTBETCTBYIOIIHE BHIOPAHHOM KOOMPOBKE 0a3bl MaHHBIX. BO-BTOPHIX, B OIlEPAIIUIX C TBOMYHBLIMU CTPO-
KaMu 00pabaThEIBAlOTCSA OAUTHI B YMCTOM BHIE, TOTHA KaK TEKCTOBEIE CTPOKM 00pabaTHIBAIOTCS B 3aBUCH-
MOCTH OT SI3BIKOBBEIX CTAaHOAPTOB. TO €CTh, IBOMYHBEIE CTPOKH OOJIBIIE IMOOXOOAT OJIS HJAaHHBIX, KOTOPEIE
TPOTPAMMUCT BUOUT KaK «IIPOCTO OAWTHI», @ CUMBOJILHEIE CTPOKH — [IJIsI XPaHEeHHUS TeKCTa.

Tun bytea noppepxuBaeT ABa popMaTa BBOJA U BEIBOHA: «II€CTHAAIATEPUYHBIN» U TPAOUIIUOHHBIN OIS
PostgreSQL ¢opmart «crernmocnenoBaTeIbHOCTEM». BxogHbIEe TaHHBIE NPUHUMAIOTCI B 000ux hopMaTax,
a dopMaT BLIXOOHEIX HAaHHBIX 3aBUCUT OT ITapaMeTpa KoHpuUrypauuu bytea output; mo ymMomgaHUIO BB
OpaH mecTHaAOIlaTEPUYHLIN. (3aMeThTe, UTO IIeCTHAAIlaTepUYHEIN GopmaTt OB BBeOEH B PostgreSQL
9.0; B paHHUX BePCUSIX U HEKOTOPHIX IIporpaMMax oH He OymeT paboTaTs.)

Cranpapt SQL ompepensieT Opyroi TUI OBOMYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION ABO-
UYHBIE 00BeKT). ETro BxomHOM dhopMaT oTnudaeTcs: oT GopMaToB bytea, HO GYHKIIMY U OIIEPATOPHI B OC-
HOBHOM T€ X€.

8.4.1. LllecTHapuaTepn4yHbin popMaT bytea

B «mecTtHagmaTepuyHOM» (popMaTe OIBOMYHBIE JaHHBIE KOOUPYIOTCS ABYMS IIECTHAOIATEPUIHBIMHA ITU(-
pamMu Ha 6a¥WT, IpU 9TOM IlepBas IudpPa COOTBETCTBYET cTrapmuM 4 6utam. K momydeHHON CTPOKE [o-
OaBisieTcst mpedukc \x (4TOOB OHa OTIMYAjach OT ¢opMaTa CHelIIoCIeqoBaTeIbHOCTH). B HEKOTOPBIX
KOHTEKCTaxX 0OpaTHYIO KOCYI0 YePTY HYKHO 3KpPaHUpPOBaTh, mpoay6iuposaB eé (cM. [Togpasmen 4.1.2.1).
BBoguMeie 1mecTHamIaTeEPUYHEIE IIUQPH MOTYT OBITEH B JTIOOOM PETUCTPE, a MEXAY IapaMu Iudp Jomyc-
KaroTcs mpobenbHEIe CUMBOJIBEL (HO He BHYTPH MapH UM He B HavaJlle IIOCJIeoBaTeIbHOCTH \x). ITOT Gop-
MaT COBMECTHUM CO MHOXKECTBOM BHEIITHUX IIPHUJIOKEHUH U IPOTOKOJIOB, K TOMY 2Ke OOLEIYHO IIpeodpasy-
eTcsi OBICTpee, IIO3TOMY IIPEedIIoUYTHTeIbHEe UCIIOIE30BaTh €ro.

I[Tpumep:

SET bytea_output = 'hex';

SELECT '\xDEADBEEF': :bytea;
bytea

\xdeadbeef
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8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEMN bytea

dopMaT «CIeLIoCIeIoBaTeIbHOCTEN» TPAOUIIMOHHO UCII0Ib30Basica B Postgres Pro g 3HayeHul TUiia
bytea. B HEM IBOMYHAas CTPOKa IIPEICTABISIETCS B BUIe ImocnemoBaTeibHOCTH ASCII-cuMBOIOB, a OaWTHI,
HempenacTaBuMebie B Buae ASCII-cuMBOIIOB, IepenalTCs B BUIe CIIEINociefoBaTeNbHOCTeH. DTOT hopMaT
MOXKeT OLITh yOoOeH, eClIU C TOYKU 3PEeHUS MPUI0KEHUs MpeacTaBjieHne 0alT B BUIe CUMBOJIOB UMEET
cMmbicii. Ho Ha mpakTuke 9TO OOBIYHO CO3MaET IMYTAHUIY, TaK KaK OIBOUYHBIE U CUMBOJIBHBLIE CTPOKU MO-
TYT BRITJISIAETh OOUHAKOBO, @ KPOME TOTO BHIOpAHHBINM MEXaHU3M CIIEIIIOCIeqOBaTEeIbHOCTEM HOBOJIFHO
HeyKIII0XK. [T03TOMYy B HOBHIX ITPUIIOXKEHUIX 9TOT opMaT 0OBIYHO HE CTOUT MCIIOJIL30BATh.

IlepenmaBas 3HAYEHUS bytea B ¢popMaTe CIIEIIOCIeI0BaTeILHOCTH, OAUTH C Onpene/IeHHEIMY 3HAYeHU-
SIMH HEeob6Xxo0UuMO 3aIlMCHIBAThL CIIEIIHAILHEIM 00Pa30oM, XOTS TaK MOXMCHO 3allHCLIBATh M BCE 3HAYEHHSI.
B ob1meM Bupme Ojist 9TOro 3HaYeHue OaliTa Hy>KHO ITpeoOpa30BaTh B TPEX3HAYHOE BOCBMEPUYHOE YHCIIO
¥ moOaBUTh Hmepeq HUM 00paTHYI0 Kocyio 4yepTy. CaMy oOpaTHYIO KOCYIO0 4epTy (CUMBOJ C OeCATUYHBEIM
KomoM 92) MOKHO 3allicaTh B BUAE ABYX TaKUX CUMBOJIOB. B TaOmurie 8.7 nmepeducieHbl CHMBOJIIBL, KOTO-
phle HY2KHO 3allMCHIBATh CIIEIIOCIeI0OBaTEILHOCTSAMU, 1 IIPUBENEHHl ajlbTepPHATUBHEIE BApUAHTHI 3alli-
CH, €CJIM OHHM BO3MOXKHHI.

Taoinuna 8.7. CrenmnocjieoBaTe/IbHOCTHA 3allHCH 3HAYEeHHH bytea

HecaTuuyHoe Onucanue CoenmociemgoBa- | [IpuMmep IllecTHAOIIaTE-
3Ha4YeHHe OauTa TEeJIbHOCTH BBO- pHYHOe mpe/-
Ia CTaBJIEHHE
0 HYJ1eBOM OauT "\000" '\000"'::bytea \x00
39 aroctpod "rrvmpnm '\047' |''''::bytea \x27
92 obOpaTHas Kocas "\\' umm '\134' |'\\'::bytea \x5¢
yepTa
ot 0 mo 31 u oT «HereyaTaeMele» |E'\\xxx' (BocbMe-|'\001'::bytea \x01
127 pmo 255 0anThH pUYHOE 3HaYeHUe)

TpeGOBaHI/IH 9KPAaHUPOBAHUA HeneuamaembsblX CUMBOJIOB OIIPEeneIdI0TCA A3BIKOBEIMU CTaHOAPTaMH. HHo-
I'la TaKKe CUMBOJIEI MOT'YT BOCIIDUHUMATHBCA U 0e3 CIIEITIOCIIEI0BATEJILHOCTEM.

AnocTpodbl OONMKHEL OyO/IMPOBaTLCS, Kak IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 00I3aTEJIbHO Mg
7110001 TeKCTOBOM CTPOKU B KoMaHme SQL. ITpu obuieM pa3bope TEKCTOBOM CTPOKU BHEIITHUE allOCTPOQEI
yOuparTcs, a Kaxaas napa BHyTPeHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM o0pa3oM, PyHKITUSA BBOIA
bytea BUOUT BCETO OOMH alOCTPOd, KOTOPHIKA OHa oOpabaThiBaeT KaK OOBIYHEINM CUMBOJI B HaHHBIX. [1y0-
JIMPOBATh Ke 00paTHYIO KOCYIO YePTY P BBOAE bytea He TPeOyeTCsA: 3TOT CUMBOJ CUMTAETCS OCOOBIM
U MeHseT I1oBefeHue GYHKIIUY BBOJA, KakK II0Ka3aHo B Tabnure 8.7.

B HEKOTOPKBIX KOHTEKCTaxX 06paTHa5{ KOCad 4epTa OOJIZKHa HyﬁHI/IpOBaTbCH (OTHOCI/ITeJ'IBHO IIPUMEPOB BEI-
11e), Tak Kak npu ob1ieM pa3bope CTPOKOBBIX KOHCTAHT apa TaKUX CUMBOJIOB OyeT cBefleHa K OJHOMY;
cM. [Togpaspen 4.1.2.1.

[aHHEBIE Bytea II0 YMOJTYaHUIO BEIBOOATCA B IIIeCTHAALIaTepUYHOM popMarte (hex). Eciu noMeHATH 3HaUe-
Hue bytea output Ha escape, «HemleyaTaeMble» OAUTHl IIPEACTABISIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHBIX BOCbMEPUYHBIX 3HAUEHUM, KOTOPHIE ITPeABapsI0TCs OJHOM 00paTHOM KOCOoM yepToi. bosbImH-
CTBO «IleYaTaeMbIX» 0alTOB MPECTABIIAIOTCS OOBIYHBIMU CHMBOJIaMHU M3 KJIMEHTCKOro Habopa CHMMBO-
JI0B, HAIIpUMeEp:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuyHbIM KomoM 92 (oGpaTHas Kocas 4epTa) IPH BBEIBOOE OyOIUPYeTCs. DTO UIITIOCTPUPYET
Tabmnuia 8.8.
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Taonuna 8.8. CiennmociieqoBaTe/IbHOCTH BLIXOTHBIX 3HAaYeHHH bytea

6opa CUMBOJIOB

OecsaTuuHOE Onucanue Cneunocienosa- ([Ipumep BeIBOOHMBIN pe-
3Ha4YeHHe OauTa TEeJIbHOCTH BBI- 3yJabTaT
BoOIa

92 obOpaTHas Kocast |\\ '\134"'::bytea \\

yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\xxx (3Ha4YeHUe "\001'::bytea \001
127 mo 255 0alTH OariTa)
ot 32 mo 126 «reyaTaeMble» IIpencTaBJieHue U3 |'\176"': :bytea ~

OamnTH KJIMeHTCKOI'O Ha-

B 3aBUCHMOCTH OT IIpUMEHsIEeMOM KIIMEeHTCKoM 6ubnuoreku Postgres Pro, mmst mpeo6pa3oBaHus 3Hade-
HUU bytea B CIIEIICTPOKH ¥ 0OPATHO MOTYT IIOTPeOGOBaThCS HONOJTHUTEIIbHEIE NeicTBus. Hampumep, ecinu
MIPUIIOKEHNWe COXPaHsieT B CTPOKaX CUMBOJIBI IIEPEBOa CTPOK, BO3MOXKHO MX TaKXKe HyKHO OymeT mpe-

CTaBHUTH CIIEIIOCIIeOBaTEeJIbHOCTAMMU.

8.5. Tunbl paTbl/BpeMeHm

Postgres Pro mompmepzkuBaeT IONHBEIM Habop THIIOB maThl M BpeMeHu SQL, mokazauHBIM B Tabmuie 8.9.
Omepaliiuu, BO3MOXKHEIE C 3TUMH THIAaMH [aHHBIX, OollHcaHbl B Pasmerne 9.9. Bce maTel CUMTAIOTCS TI0
I'puropuaHCcKOMy KajleHAapio, faxe [JI1 BpeMeHHU [0 eT0 BBeJeHus (3a JOIOIHUTEIbHEIMU CBEIEHUSIMHU
obpaTturtech K Pasmeny B.6).

Ta6auma 8.9. Tunsl JaThbl/BpeMeHH

HUmsn Pasmep Onucanue Haumenbmiee [Hamudonbmiee |TOYHOCTHL
3Ha4YeHHue 3HaYeHHue
timestamp 8 OauT JaTa U BpeMs 4713 mo H. 3. 294276 H. 3. 1 MUKpPOCEKYH-
[ ( p) ] (6e3 gwacoBoTO ma
[ without mosica)
time zone ]
timestamp [ ( |8 6aMT maTta u BpeMs ( |4713 po H. 3. 294276 H. 3. 1 MUKDPOCEKYH-
p) 1 with C YaCOBEIM II0s1- oa
time zone COM)
date 4 baniTa maTa (6e3 Bpe- |4713 mo H. 3. 5874897 H. 3. 1 meHsn
MEHHU CYTOK)
time [ ( p) ] |8 6auT BpeMs cyTok ( [00:00:00 24:00:00 1 MUKpPOCEKYH-
[ without 6e3 maThl) ma
time zone ]
time [ ( p) ] |12 Ga#T BpeMs mHs (6e3 |00:00:00+1559 |24:00:00-1559 |1 MHUKPOCEKYH-
with time [aTHL), C 9aco- na
zone BBIM ITIOSACOM
interval [ 16 6auT BpeMeHHOU UH- |-178000000 et 178000000 neT |1 MEKPOCEKYH-
mong |1 [ ( TepBall oa
p) ]

IIpumMeuyaHnue

Cranpgapt SQL TpebyeT, 4TOOB THI timestamp HOOpa3yMeBall timestamp without time zone
(BpeMs 6e3 yacoBoro mosica), 4 Postgres Pro cnenyeT aTomy. [t KPAaTKOCTH timestamp with time
zone MOXHO 3aIKMCaTh KaK timestamptz; 9TO pacimpenue Postgres Pro.
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THHbItime,timestampliintervalHpHHHhﬂHOTH806H3aTeHBH083HaquHeTOHHOCTH;LOHpeﬂeHHKHHeQ
CKOJILKO 3HAKOB IIOCJIe 3allITOM AOJIZKHO COXPaHIThCA B CeKyHaax. IIo yMoI4aHHI0 TOYHOCTh He OTpaHu-
yuBaeTCsd. [lomyCcTuMEBIe 3HaUEeHU p JiexkaT B uHTepBase oT 0 mo 6.

Tum interval JONOJIHUTEJILHO ITO3BOJIAET OTPAHUYUTHL HAaOOp COXpaHsSIEMBIX MOJiel credylomumu dpa-
3aMu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeTBTe, 4YTO €CJIM YKa3aHHEl U nosg, U TOUHOCTE p, YKa3aHUe nong OOJIZKHO BKIJIIO4YAaTh SECOND, TaK KakK
TOYHOCTB IIPMMEHHUMaA TOJIBKO K CEeKyHIIaM.

Tun time with time zone ompemenéH cTaHmapToM SQL, HO B ero ompefeleHWN OMHUCAHEI CBOMCTBA
COMHUTEJIbHOM IIeHHOCTU. B OONIBIIMHCTBE ClIydaeB CoueTaHUe TUIOB date, time, timestamp without
time zone M timestamp with time zone YOOBIETBOPSET BCE MOTPEOHOCTH B QYHKIIMOHAIBHOCTH AAT/
BpPEeMeHM, BO3HUKAIOIIHUE B IPUJIOKEHUSIX.

8.5.1. BBopa paTtbi/BpeMeHM

3HaYeHUA OaThl U BPEMEHU IPUHUMAIOTCS NPaKTU4YeCcKu B M000M pa3yMHOM ¢dopMmaTte, BKiodas 1SO
8601, SQL-coBMecTuMsbli, TpaguiiuoHHbill popmat POSTGRES u npyrue. B HekoTophIX hopMaTax mops-
IOK IaThl, MecCdlla U rofga BO BBOOUMOU faTe HEOOQHO3HAYEH U IO9TOMY IOOAEePKUBAETCS IBHOE OIIpene-
nenue popmara. [Iy11 9TOrO IIpegHa3HaveH mapaMeTp DateStyle. Korma on mMmeeT 3HadeHue MDY, BHIOHU-
paeTcs MHTepIpeTalus MecCAIll-OeHb-TOl, 3HaYeHUI0 DMY COOTBETCTBYET OEHb-MECSI-TON, a YMD — T'Of-
MeCsl-IeHb.

Postgres Pro o6pa6aTriBaeT BBOOUMEBIE 3HAUEHUS HAaThl/BpeMeHu 6ojiee rmOKO, YeM TOTO TpedyeT CTaH-
mapT SQL. TouHbIe mpaBHuia pa3bopa JaTh/BpeMeHH W Paclio3HaBaeMble TEeKCTOBEIE IIOJIS, B TOM YHCJIe
Ha3BaHUS MECSIIEB, JHEN Helen U YaCOBBIX ITI0SICOB ONUCAHHL B [Ipunoxkenun B.

ITomuuUTE, YTO NMI0OBIE BBOOUMBIE 3HAUEHUS [ATH M BpEMEHHU HYKHO 3aKJII04aTh B alloCTPOQEI, KaK TeK-
CTOBBIE CTPOKHU. 3a AOIMOJIHUTENbHOM nHpopManme obpaTurtecs K [Tonpasneny 4.1.2.7. SQL npenycmart-
PHUBaeT CJIEAyIOIIUN CUHTaKCHUC:

run [ (p) 1 'BHaueHue'

3mech p — Heo0s3aTeIbHOE YKa3aHue TOYHOCTH, OIpeaesIifiollee YHCiI0 3HAaKOB II0CJIe TOYKH B CEeKyHIaxX.
TOYHOCTE MOXKET OBITh OIpeaereHa OJIg TUIIOB time, timestamp ¥ interval B mHTepBase ot 0 mo 6. Eciu
B OIIpeaesIeHNH KOHCTAHTH TOUHOCTh He yKa3aHa, OHA CUYMTAETCS PAaBHOW TOYHOCTH 3HAYEHMS B CTPOKE
(20 He Gomblie 6 MUOP).

8.5.1.1. aTbl

B Ta6nuiie 8.10 mpuBemeHb HEKOTOPHIE JOMTYCTUMEBIE 3HAYEHUS TUIIA date.

Taoauma 8.10. BBoguMbIe HaThl

IIpumep Omnucanue

1999-01-08 ISO 8601; 8 ssuBaps B mM000M pexkuMe (peKoMeHayeMbli popmar)
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IIpumep Onucanue

January 8, 1999 BOCIIPMHHMAETCS OOHO3HAYHO B JIIOO0OM pexkuMe datestyle

1/8/1999 8 ssHBaps B pexxuMe MDY u 1 aBTycTa B pekuMe DMY

1/18/1999 18 siuBapst B pexkuMe MDY; HENOMyCTUMAasI faTa B OPYIUX PEeRUMax

01/02/03 2 suBaps 2003 r. B pexume MDY; 1 peBpansa 2003 r. B pexxume DMY
u 3 ¢peBpansg 2001 r. B pexxume YMD

1999-Jan-08 8 ssHBaps B MI000M pexKuMe

Jan-08-1999 8 ssHBaps B M1060M pexkuMe

08-Jan-1999 8 suBaps B M1060M pexRuMe

99-Jan-08 8 sTHBaps B peXuUMe YMD; oIInOKa B OPYTUX peRUMax

08-Jan-99 8 ssHBapsi; ommbKa B PEXKUME YMD

Jan-08-99 8 ssHBaps; ommnOKa B peskuMe YMD

19990108 ISO 8601; 8 auBapst 1999 B nro6oM pexumMe

990108 ISO 8601; 8 stuBaps 1999 B mo6oM pexkuMe

1999.008 rod U OeHb roga

J2451187 I0JIMaHCKUU JeHb

January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpemsa

HJ’ISI XpaHEHHUs1 BpeMeHU CYTOK 0e3 OaThl IIPpedHAa3Ha4YeHbI TUIIBI time [ (p) 1 without time zone Hn
time [ (p) ] with time zone. THI time oe3 YTOYHEHHS 9KBUBAJIEHTEH TUIIY time without time zone.

[lomycTMble BBOOMMEBIE 3HAYEHUS 3TUX TUIIOB COCTOSIT U3 3allMCU BPEMEHU CYTOK M He00s3aTeIbHOTO
yKa3aHus 4acoBoro mnosica. (Cm. Tabmwuiry 8.11 u Tabnuiy 8.12.) Eciiu B 3HAUYEHWH [JIsI TUIIA t ime without
time zone YKa3bIBAETCS YACOBOM ITOSIC, OH MPOCTO UTHOpUpYyeTcs. Tak ke OyaeT UTHOPUPOBATHLCA HaTa,
ecnu eé yKasaTb, 3a UCKIII0UYeHUEM CllydaeB, KOT'Za B YKa3aHHOM 4YacOBOM II0sCe IIPUHSAT Ilepexof Ha
JIeTHee BpeMs, HAIIpuUMep America/New_York. B JaHHOM ciydae yKa3aTh JaTy HEOOXOOMMO, YTOORI CU-
cTeMa MOTJla OIIpeNesIuTh, IPUMEeHsIeTCs U OOBIYHOE TN JIeTHee BpeMsi. COOTBETCTBYIOIIEE CMellleHue
YacoBOTO II0SICa 3alMCHIBAETCS B 3HAYEHUU time with time zone ¥ BRIBOOUTCS 6€3 M3MEHEHUH, OHO
He NIPUBSA3aHO K aKTUBHOMY YaCOBOMY IIOSCY.

Ta6muna 8.11. BBooguMoe BpeMsi

IIpumep Onucanue

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM TO XKe, uTo 1 04:05; AM He MeHSeT 3Ha-
YeHUe BpeMeHU

04:05 PM TO Xe, 4TOo U 16:05; Yachl JOKHEL OBITh
<=12

04:05:06.789-8 ISO 8601, c 4acoBBIM IIOSICOM B BUIE

cMmeitenusa ot UTC

04:05:06-08:00 ISO 8601, ¢ 4acoBEIM IIOSICOM B BHUJE
cMmetenuda ot UTC

04:05-08:00 ISO 8601, c 4acoBBIM HIOSICOM B BUIE
cMmertnenusa ot UTC
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IIpumep Onucanune

040506-08 ISO 8601, c yacoBBEIM ITOSICOM B BUOE
cMmemenus ot UTC

040506+0730 ISO 8601, c wacoBLIM IIOSICOM, 3aJlaBae-
MBIM HeIleJIOYUCIIEHHBIM CMeIlleHUEM OT
UTC

040506+07:30:00 cMmemenue oT UTC, 3agaHHOE [0 CEKYHT,
(me momyckaetcs B ISO 8601)

04:05:06 PST 4YaCcoBOH I10sIiC 3aga€Tcs abOpeBUaTypOH

2003-04-12 04:05:06 America/New_York 4YaCOoBOH II0SIC 3aa€TCs IIOJIHEIM Ha3Ba-
HUEM

Taonuna 8.12. BBOOHMBIM 4aCOBOM IIOSIC

IIpumep OnucaHue

PST ab0peBuartypa (Pacific Standard Time, CtaumapT-
HOEe THXO0KeaHCKO€e BpeMs)

America/New_York IIOJIHOE Ha3BaHMWE YaCOBOI'O I10sCa

PST8PDT yKa3aHHe 9acoBOro mnosca B ctune POSIX

-8:00:00 cMellieHre 4acoBoro mosica PST ot UTC

-8:00 cMelneHue 4acoBoro nosica PST ot UTC (pacu-
penHuIi dhopMmat ISO 8601)

-800 cMmeitrenne yacoBoro mosica PST ot UTC (craH-
mapTtHBIM popmMaTt ISO 8601)

-8 cMelenre 4yacoBoro nosica PST ot UTC (cran-
mapTtHbIZ popmaTt ISO 8601)

zulu IPHUHATOE Y BOEHHBIX coKpalleHue UTC

z KpaTkas ¢opMma zulu (Takke ompepnesieHa B ISO
8601)

ITogpoGHee y3HATH O TOM, KaK YKa3bIBaeTCSI 4YaCOBOM IT0SIC, MOXKHO B [Tompa3smere 8.5.3.

8.5.1.3. laTbl U BpeMs

IomycTuMble 3HAUYEHUS THUIIOB timestamp COCTOSIT U3 3amKUCH AATH M BPEMEHH, ITOCJIE KOTOPOTO MOXKET
YKa3bIBATbCSI YaCOBOU IOSIC U Heo0s3aTeIbHOe YTOYHEHNEe AD HUJIM BC, OIPEdesIsiollee 310Xy A0 Hallekn
9PHI U HAIlly 3Py COOTBETCTBEHHO. (AD/BC MO2KHO YKa3aThb U IIepe] YaCOBBIM II0sICOM, HO IIPEAIIOYTUTETIb-
Hee IepBHIHM BapuaHT.) TakuM ob6pa3om:

1999-01-08 04:05:06
u
1999-01-08 04:05:06 —-8:00

IOIyCTUMbIE BapUaHTH, COOTBETCTByWIIue cTangapty ISO 8601. B momonHeHUe K 3TOMy IOOOepKUBA-
€TCsI PacCIpPOCTPaAHEHHBIN hopMarT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nuyaeT KOHCTAHTH THUIIOB timestamp without time zone W timestamp with time
zone II0 3HAKY «+» UJIN «-» U CMEIIeHNI0 YaCOBOI'0 I10s1ICa, JIOGaBHeHHOMy II0CJI€ BPpEMEHMU. CHeHOBaTeHB'
HO, COT'JIaCHO CTaHOapTy, 3alluCHU

TIMESTAMP '2004-10-19 10:23:54"
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OOJI2KEH COOTBETCTBOBATEL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

THII timestamp with time zone. Postgres Pro HMKOIr{a He aHAIHU3UPYeT COmepPKUMOe TEKCTOBOM CTPO-
KH, YTOORI OIIpeneJInNTb TUIl 3HA4YEeHUsA, U ITIO3TOMY obe 3amucu GYJIYT OﬁpaGOTaHLI KaK 3Ha4Y€HHusd TUIla
timestamp without time zone. YTOOBI TEKCTOBasA KOHCTaHTa oO6pabaThIBalach KakK timestamp with
time zone, YKaXHUTe 3TOT THUII IBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+402'

B 3HayeHuu THNA timestamp without time zone Postgres Pro mpocTto uraopupyet 4acoBou nosic. To
€CTh Pe3yIbTUPYIOIlee 3HaYEeHNEe BEIYUCIISAETCS TOJIbKO M3 IIOJIeM JaThl/BPEMEHU U He MOACTPauBaeTCs
100 YKa3aHHBIM 9YaCOBOU IIOSC.

71 3Ha4YeHUN timestamp with time zone, BXOOHAs CTPOKa, comepzXalllas IBHOE yKa3aHNe 4acOBOT'O
nosca, 6ynet npeobpas3oBana B UTC (Universal Coordinated Time, BceMupHOoe KOOPAMHUPOBAHHOE Bpe-
MSI) C Y4ETOM CMEIIeHUs JaHHOT'0 YacoBOTO mosica. ECimu BO BXOOHOM CTPOKEe He yKa3aH YaCOBOM IOSIC,
noZpa3yMeBaeTCs 4aCOBOU IIOSIC, 3afaHHBIM CUCTEMHBIM IapaMeTpoM TimeZone u BpeMs Tak XKe Iiepe-
cuuTbiBaeTcss B UTC co cMmellleHHEM timezone. B 000ux ciy4yasix 3HaYeHHUE XPAaHUTCS BHYTPU CUCTEMEI
kakK UTC, a u3HavaapbHO yKa3aHHBIY WJIM IIpenIiojiaraeMbId YaCOBOU II0SIC HE COXPaHSIEeTCH.

Korpa 3HaueHure timestamp with time zone BEIBOOUTCS, OHO Bcerga npeobpasyeTcs u3 UTC B TeKymuit
YacoOBOM WOSC timezone U 0TOOpaXaeTcs Kak JIOKaJIbHOEe BpeMsi. UTOOB IOMy4YUTh BPEMS OJIS OPYTOT0
4acOBOI0 IT0sIca, HY2KHO Tu00 M3MEHUTH t imezone, TUOO BOCIIOJIL30BATHCSA KOHCTPYKIMEH AT TIME ZONE
(cMm. ITogpaspmen 9.9.4).

B mpeo6pa3oBaHUsAX MEKAY timestamp without time zone M timestamp with time zone OOBIYHO Ipef-
mojlaraeTcs, YTO 3HaYEeHMWE timestamp without time zone COAEPKUT MeCTHOe BpeMs ([IJI 4aCOBOTO
mosica timezone). [Ipyroi 4acoBo# 1osic OJjis mpeo0pa30BaHUs MOXKHO 3aJaTh C IOMOIIIbIO AT TIME ZONE.

8.5.1.4. CneunanbHbie 3HAYEeHUA

Postgres Pro gmnst ymo6cTBa moagepXuBaeT HECKOJIBKO CIIeIIMalIbHbIX 3HaYeHUY TaThl/BpeMeHH, IIepeduc-
neHHbIX B Tabnuile 8.13. 3HaueHHus infinity M —infinity ©MelOT 0coOoe IMpeaCcTaBIeHHue B CUCTEME U
OHH 0TOOpazKalTCsS B TOM 2Ke BHUOe, TOTOa KaK Opyrue BapHaHThHl IPU YTEHUHU IIPeo0pas3yioTcs B 3HaAUe-
HUS maThl/BpeMeHH. (B 4acTHOCTH, now M MOOOOHBIE CTPOKH HIPeoOpPas3yioTCs B aKTyaJibHBIE 3HAYEHUS
BpeMeHH B MOMEHT uTeHH.) YToOkI HCIIOIb30BATh 9TH 3HAYEHHS B Ka4eCTBe KOHCTAHT B KoMaHaax SQL,
UX HyKHO 3aKJII0YaTh B allIOCTPOdHI.

Ta6auma 8.13. CnenuaabHbIe 3HAYECHHSI TaThl/BPeMeHH

BBoagumMasi cTpoka JonycruMbie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:004+00 (Touka
oTcuéTa BpeMeHH B Unix)

infinity date, timestamp BpeMs II0Cjie MaKCUMalbHOU [0-
IIyCTUMOU OaTHl

—-infinity date, timestamp BpeMs 0O MUHUMAaJIbHOU OOMIy-
CTHUMOM HOaThl

now date, time, timestamp BpeMs Hadajla TeKyIlei TpaH3ak-
ouu

today date, timestamp BpeMs Hadaja TEKYIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMsi Ha4daJla CIIeOYyIoIInuX CyTOK
(00:00)

yesterday date, timestamp BpeMs Hadalla IpegblgyInnux Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC
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I[I7na mony4yeHus: TEKyIIel maThl/BPpeEMEHU COOTBETCTBYIOIIEr0 THUIIa MOXKHO TaKXKe HMCIIOJIb30BaTh Cledy-
omue SQL-coBMeCTHUMEBIE (PYHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME U
LOCALTIMESTAMP. (CM. [Togpazzen 9.9.5.) 3aMeThTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-pyHKIUU He pac-
TIO3HAIOTCA.

BHuMaHue

BxomHble 3Ha4YeHUS now, today, tomorrow M yesterday BIIOJIHE KOPPEKTHO paboTalOT B MHTEP-
akTuBHBIX SQL-KOMaHpax, HO KOrga KOMaHObl COXPaHSIOTCS OJI IIOCIEOYIOUIEerO BBIIIOJIHEHUS,
HaIpuMep B IIOATOTOBJIEHHBLIX OIlepaTopax, IPefCcTaBIEHUSIX UM OIpemeneHusIXx (GYHKUMHN, UX
MOBeJleHEe MOXKEeT OBITh HeOXMHIOaHHBIM. Takas CTpoKa MOXKeT IpeoOpa30oBaThCs B KOHKPETHOE
3HaueHUe BpeMeHHU, KOTopoe 3aTeM OyOeT MCIIOIb30BaThCA Iropa3fo [03Ke MOMEHTAa, KOr'za OHO
OBLITIO TONTy4YeHOo. B Takux cmydasx cjiedyeT HMCIOIb30BaTh omgHy u3 SQL-byHKIMI. Hanpumep,
CURRENT_DATE + 1 OymeT paboTaTh HajéxKHee, YeM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B kadecTBe BBIXOOHOTO hopMaTa TUIIOB JAaThl/BPEMEHU MOXKHO UCIIOJIb30BaTh OOUH U3 YETHIPEX CTUJIEH:
ISO 8601, SQL (Ingres), TpaguuuonHbiii popmatr POSTGRES (dpopmat date B Unix) unu German. Ilo
yMmondauuio BeibpaH popmart ISO. (CtanmapTt SQL Tpebyet, uT0OHBI MCIOnbp30Basnics uMenHo 1SO 8601.
Opyro# popmaT HazbiBaeTcsA «SQL» UCKIIOYUTENILHO 10 UCTOPUYECKUM ITpuYnHaM.) [IpuMeprl Bcex CTH-
7iel BRIBOMA MepeuncieHtsl B Tabnuiie 8.14. Boobile co 3HaUeHUSIMHM THUIOB date M time BHIBOOMIACEH OBI
TOJIBKO YacCTh OaThl UJIM BPEMEHU M3 NOKal3aHHLIX ITPUMepoB, HO co ctuneM POSTGRES 3naueHue maThl
0e3 BpeMeHHU BEIBOOUTCS B popmaTte ISO.

Ta6auna 8.14. CTuiau BbIBOa JaThl/BpeMsi

Ctuns OnucaHue IIpumep
IS0 ISO 8601, craugapT 1997-12-17 07:37:16-08

SQL
SQL TPAOUIIMOHHBLIN CTUITh 12/17/1997 07:37:16.00 PST
Postgres M3HavYaJIbHBLIA CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIID 17.12.1997 07:37:16.00 PST

IIpuMmeyanue

ISO 8601 yka3rIBaeT, 4TO AaTa OOJI?KHA OTHENSThCS OT BpeMeHU OyYKBOW T B BEPXHEM PErucCTpe.
Postgres Pro npuHHMaeT 3TOT ¢opMaT IIPH BBOMAE, HO IIPHU BEIBOIE BCTABJISIET BMECTO T MPo6es, Kak
IIOKa3aHO BBIIIE. ITO CAENAHO AJId YIy4IlIeHUSI YUTaeMOCTH U OJi1 cCOBMecTUMOCTH ¢ RFC 3339 u
opyrumu CYB]I.

B ctunsax SQL u POSTGRES penb BRIBOOUTCS Iepeq MecsllieM, eClId YCTaHOBJIEH mopsagok DMY, a B
TIPOTUBHOM CJIy4ae MecCsIl BEIBOOUTCS Nepen nHEM. (Kak 9TOT mapaMeTp TakXKe BNIUSET Ha UHTepIIpeTa-
1IIMI0 BXOOHBIX 3HaUeHUU, onucaHo B [Tompasmerne 8.5.1) COOTBETCTBYIOININE IPUMEPH! IT0OKa3aHkl B Tab-
nuile 8.15.

Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapaMeTp datestyle |I[lopsimok npu BBoge |IIpumep BeIBOga

SQL, DMY neun/mecany/ron 17/12/1997 15:37:16.00 CET
SQL, MDY Mecsay/nerns/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mecan/ron Wed 17 Dec 07:37:16 1997 PST
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B dopmate ISO wacoBoii mosic Bcerga 0ToOpazkKaeTcs B BHUIE YHCJIOBOIO CMEIIEeHUsI CO 3HAKOM OTHOCH-
TeJILHO BCEMUPHOTO KoopauHupoBaHHOTO BpemeHu (UTC); Oist 30H K BOCTOKY OT [ puHBMYA 3HAK CMeIIe-
HUS TOJIOKUTENbHEIN. CMereHne 6ymeT 0oTo0pazxkaThbCs KakK hh (TOJIBKO YacChl), €CIIU OHO 3aHaéTCs I[eJTBIM
YHCJIOM YacOB, KaK hh:mm, €CJIU OHO 3aJa€TCs LEIbLIM YUCJIOM MUHYT, UIU KakK hh:mm:ss. (TpeTuit Bapu-
AHT HEBO3MOZKEH B COBPEMEHHBIX CTaHOapPTaX YaCOBEBIX ITOSACOB, HO OH MOXKET HOH&HOﬁI/ITbCS{ mpu pa60-
T€ C OTME€TKaMMu BPEMEHH, HpeHIHeCTBYIOLLII/IMI/I IIPUHATHUIO CTAHOAPTU3NPOBAHHBIX YaCOBEIX HOHCOB.) B
opyrux dopmaTax AaThl 4YaCcOBOM MOsiC oToOpaxkaeTcs KakK OYKBeHHOEe COKpallleHMe, eCIU OHO IIPUHSITO
B TEKYIIEeM Iosice. B mpoTUBHOM ciiydyae OH OTOOpaXkaeTcs KaK YHUCJIOBOE CMeEIeHMEe CO 3HaKOM B CTaH-
maptaoM popmaTte ISO 8601 (hh unu hhmm).

CTunb gaThl/BpeMeHHU 10Ib30BaTeJIh MOXKET BHIOPATh C ITOMOIIIBI0 KOMaHAH SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHGUTYpaIlUM postgresql . conf UM IepeMEeHHOM OKPYXKeHUs PGDATESTYLE Ha Cep-
Bepe UIU KJIUEeHTE.

st 6ombllied THOKOCTHU IIPU GOPMATHPOBAHUY BHIBOOUMOM JaThl/BPEMEHHU MOZXKHO HCIIOIb30BaTh (PyHK-
U0 to_char (cMm. Pasgen 9.8).

8.5.3. HacoBble nosica

YacoBrie TOsica ¥ TTpaBUia UX TPUMEHEHUS ONMPEeNeNsaoTCs, KaK Bbl 3HaeTe, He TOJIBKO MO reorpaduye-
CKUM, HO U TI0 IOJIMTUYECKUM cooOpakeHusM. JYacoBrle 11osica BO BCEM Mupe Obliu 6olee-MeHee CTaH-
OapTHU3UPOBAHH B HavaJsle MPOIIIOTO BeKa, HO OHU IIPOIOJIKAIOT TPeTepIieBaTh U3MEHEHUST, B YaCTHOCTH
9TO KacaeTcs llepexofa Ha JieTHee BpeMsi. [I11s1 pacuéTa BpeMeHU B npouuioM Postgres Pro monmyuaeT uc-
TOPUYECKUE CBEJEHUS O TIPABUJIaX YaCOBHIX MTOSICOB M3 PACITPOCTPaHEHHOM Oa3bl manHbX IANA (Olson).
s 6yoyiiero BpeMeHH IIpearnoaraeTcs, YTo B 3alaHHOM YaCOBOM I0sice OyOyT IPOJoJikKaTh HAeHCTBO-
BaTh MOCJIETHUE MPUHSITHIE TPABUJIA.

Postgres Pro cTpeMuTCss K COBMECTHUMOCTH CO cTaHmapToM SQL B Haubosiee THOIUYHEIX ciaydasx. OgHaKoO
ctaHpgapt SQL gomyckaeT HEKOTOPHIE CTPAHHOCTY IIPU CMEIIUBAHUYU TUIIOB JaThl M BpeMeHU. [IBe oue-
BUIHBIE TTPOOJIEMEI:

* XoOTs Ost THUIIa date YacOBOM ITOSIC yYKa3aTh HEJIb3s, 9TO MO2KHO CHeJIaTh AJIsI TUIIA time. B pearibHO-
CTH 3TO He OYEeHb II0JIe3HO, TaK KakK 0e3 maThl HelIb3sT TOYHO OIIpeneyInTb CMEIlleHNe IIPU IIepexone
Ha JIeTHee BpeMi.

* Tlo yMom4aHMIO YaCOBOU MOSC 3aJaeTCs IMOCTOSHHEIM cMeleHrueM oT UTC. 9To TakKe He II03BO-
JIIeT Y4eCTh JIeTHEe BPeMs IPU apudMeTUIeCKUX OoIlepalliii C JaTaMH, IIepeCceKauMI I'PaHUIIb
JIETHETO BPEMEHMU.

I[TosTomMy MBI COBETYEM HCIOIbh30BaTh YaCOBOU ITOSC C THUIIAMU, BKIIOYAIOIIMMHU W BpeMs, U AaTy. MEl
He pPeKOMeHOyeM MCIONIb30BaTh TUII time with time zone (x0T Postgres Pro mogmepzKuBaeT ero Ois
CTaphIX NPUIOKEHUU M COBMECTUMOCTHU CO cTaHmapToM SQL). [ THUIIOB, BKIIOYAIOIINX TOJIBKO OaTy
WU TOJILKO BpeMs, B Postgres Pro npepanonaraeTcss MECTHBIM YaCOBOU MOSC.

Bce 3HaueHusa gaTH ¥ BpEMEHU C 4aCOBEIM IIOsICOM mpernctaBisioTcs BHyTpu B UTC, a npu nepemave
KJIMEHTCKOMY ITPUJIOKEHUIO0 OHU IIEPEBOOATCS B MECTHOE BpeMs, IIPU 3TOM YacCOBOM II0SIC 10 YMOJTYaHUIO
onpenenseTcs IlapaMeTpoM KoHuryparuu TimeZone.

Postgres Pro nmo3BonsieT 3agaTh 4YaCOBOU IT0SIC TpeMd criocobamu:

* IlonHoe Ha3BaHWeE YACOBOTO [10sICAa, HAIpUMeD America/New_York. Bce gomycTUMbIe Ha3BaHUS IIe-
pevrCIeHk B IPeACTaBJIEHUH pg_timezone_names (cM. Pasmen 53.32). OnpenmeneHus: 4aCOBHBIX II0SI-
coB Postgres Pro 6epéT 13 IMHUPOKO pacrpocTpaHéHHoM 6a3el JANA, Tak 4TO MMeHa YaCOBHIX ITOSICOB
Postgres Pro 6ymyT BOCOPpHUHUMATE U OPYTHE IPUIIOKEHUS.

* A66peBuaTypa 4acoOBOT'0 M0sica, HampuMep PST. Takoe ompenesieHre IIPOCTO 3aJaéT CMeIeHue
ot UTC, B oTniuure OT IIOJIHBEIX Ha3BaHUU MOSICOB, KOTOPhle KPOMeE TOT'O IToApa3yMeBaloT U IIpa-
BHUJIa Ilepexofia Ha JieTHee BpeMsi. Pacno3HaBaeMble abOpeBUaTyphl IEPEYNCIIEHE B IIPEiCTaBIIe-
HUU pg_timezone_abbrevs (cM. Pa3men 53.31). A6OpeBruaTyphl MOXKHO HMCIOJIL30BaTh BO BBOOU-
MBIX 3HAYEHUSX JaThl/BPEMEHHU U B ollepaTope AT TIME ZONE, HO He B lapaMeTpax KOHpUTypaluu
TimeZone u log timezone.
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* TTomumo ab66peBUaTyp U Ha3BAHUU YACOBHIX ITOsICOB Postgres Pro mpuHMMaeT yKa3aHMS YaCOBBIX II0-
sicoB B ctune POSIX, kak onmucano B Pasmerne B.5. 9TOT BapruaHT 0OLIYHO MeHee IPeaIoYTUTEeeH,
YeM KCIIOJIb30BaHWE MMEHOBAHHOTO YAaCOBOTO I10sICa, HO OH MOXKET OBITh eqUHCTBEHHBIM BO3MOXK-
HBIM, €CJIY [JIS HY2KHOT'0 9YaCOBOTI0 MT0sIica HeT 3anucu B 6a3e gaHHBIX IANA.

Bkpariie, pasnuune Mexkay ab0peBraTypaMH U IIOJIHLIMYE Ha3BaHUSIMHU 3aKJ/II0YAIOTCS B ClIemylomeM: ab-
OpeBHUaTypPHl MPEICTABIIAIOT onmpenesiéHHb copur oT UTC, a mojiHOe Ha3BaHHe IIOApa3yMeBaeT elllé u
MECTHOE IIPaBUJIO II0 IIEePEeX0ay Ha JIeTHee BpeMs, TO eCTb, BO3MOXKHO, aBa casura ot UTC. Hampuwmep,
2014-06-04 12:00 America/New_York IIpeOCTaBas€eT IIOJIOEHb II0 MECTHOMY BPEMEHU B Heio-UopK, uTo
IIJIsI MaHHOTO OHS ObII0 OHI IeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4T0 2014-06-04 12:00
EDT o003HavaeT TOT XK€ MOMEHT BpeMeHHU. Ho 2014-06-04 12:00 EST 3aHaé€T CTaHOAPTHOE BOCTOYHOE
Bpems (UTC-5), He 3aBUCSIIIEE O TOT'O, HENCTBOBAJIO JIU JIETHEE BPEMS B 3TOT OEHb.

Maso Toro, B HEKOTOPHIX IOPUCOUKIIMAX OHA U Ta XXKe abOpeBHraTypa YacoBOTO II0sca O3HaYasa pa3Hbie
cneuru UTC B pa3Hoe BpeMs; HampuMep, abbpeBraTypa MOCKOBCKOTO BpeMeHH MSK HeCKOIBKO JIeT O3Ha-
yama UTC+3, a 3aTeMm ctajna o3HadyaTb UTC+4. Postgres Pro o6pabaThiBaeT Takue ab0peBUaTypPHl B CO-
OTBETCTBHUHU C UX 3HAYEHUSIMHU Ha 3aJaHHYIO OaTy, HO, KaK ¥ C IPHUMEPOM BEHIIIIE EST, 3TO He 005I3aTeILHO
OyOoeT COOTBETCTBOBATHL MECTHOMY I'PaXKIaHCKOMY BPpeMEHHU B 3TOT [IEHb.

HezaBucumMo oT (GOpMEBI, PEerucTp B Ha3BaHUAX M abO0peBHaTypax YacCOBBIX IIOSICOB He BaxeH. (B
PostgreSQL po Bepcuu 8.2 oH rme-To UMeN 3HaYEHUeE, a I'ae-To HeT.)

Hu HazBanwus, HU ab0peBHUaTypPHl YaCOBBIX ITOSICOB, HE 3aIlIUTHI B CAMOM CEpPBEpEe; OHU CYMTHIBAIOTCS U3
daiinoB KOHGUTYpaIMY, HAXOOAIINXCA B IYTAX . ../share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Pasgen B.4).

ITapameTp KoHGurypanuu TimeZone MOXKHO YCTAaHOBUTD B postgresql .conf WM JTIOOBIM APYTUM CTaH-
OapTHBIM cnoco6oM, onmcaHHbIM B ['1aBe 18. HacoBo# mosic MOXKeT OBITh TaKIKe OIIPeAesIEH CIIeayIOIu-
